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1. OBIIME ITOJIOXKEHUA

OcHoBHasi mnpodeccnoHanbHasA o0pa3oBaTejbHAsi MPOrpaMMa BbICIIETr0
o0pa3oBaHusi — NIporpaMMa NoJAroToOBKM 0akaJaBpoB (Jajiee — mporpaMMa 0akajlaBpuara,
OOIl 6akanaBpuara), peajqu3yemas B COOTBETCTBUU C (hefepabHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHAAPTOM BBICIIEr0 00pa3oBaHUs (elnepaibHbBIM TOCyIapCTBEHHBIM
OI0/DKETHBIM 00pa30BaTEIIbHBIM YUPEXKJICHHEM BhICIIET0 00pa3oBaHusi «PoCCHHCKUIT XMMHKO-
TeXHoJornueckuii yHusepcuteT umenn [[.M. MenpgeneeBa» mno HanmpaBJIC€HHUIO MOATOTOBKH
18.03.01 Xumunyeckast TEXHOJIOT U, npo¢ b «XuMHYecKas TEXHOJIOTUsI
BBICOKOTEMIIEPATYPHBIX HEMETAITIMYECKUX M CUJIMKATHBIX MaTepUaOBY», MPEACTaBIsSET cOOOM
KOMIIJIEKC OCHOBHBIX XapaKTePUCTUK 00pa30BaHUsl, OPraHU3allMOHHO-TIEJarOTMYECKUX YCIOBHH,
¢dopM aTTecranuu, KOTOPBIM MpelIcTaBi€H B BHUAE OOIIEH XapaKTepUCTUKH IPOrpamMMbl
OakanmaBpuaTa, y4yeOHOro IUIaHA, KaJEHJApHOTO YydeOHOro rpaduka, padodyux MporpamMmm
JTUCLUMIUINH, IPOTrpaMM MPAKTUK, OLIEHOUYHBIX CPEJICTB, METOJUUECKUX MaTepHaJIOB.

1.2. HopmMaTuBHbBIE€ AOKYMEHTHI IJIisi Pa3paGoTKH NMporpaMmbl OakajiaBpuara Imo
HANPAaBJIEHHIO MOATOTOBKHU COCTABIISIOT:

- @enepanbublii 3ak0H oT 29.12.2012 r. Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit ®eneparuny;

- [Ipukaz MunoOpuayku Poccum ot 11.08.2016 1. Ne 1005 «O6 yTrBep)aeHUU
(dbenepaTbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa BBICIIETO OOpa30BaHUS I10
HarpasyieHuto noarotoku 18.03.01 Xumuueckast Texnomorust (ypoBeHb OakajiaBpuara)y (anee
— ®I'OC BO mno nampaBnenuto moarotoBku 18.03.01 Xwummudeckass TexHojorus (ypOBEHb
OakanaBpuaTa);

- [Ipukaz MwunoOpHayku Poccum ot 05.04.2017 r. Ne 301 «OO6 yrBepKaeHUU
[lopsinka ~ opraHu3anuu ¥ OCYUIECTBJICHHUS  OOpa3oBaTENbHOM  AEATEIBHOCTH IO
00pa3zoBaTeIbHBIM TIpOrpaMMaM BBICIIETO O0pa3oBaHUsS — MporpamMMmaMm OakajiaBpuara,
MporpaMMam CIeuainTeTa, IporpaMMamM OakanaBpuaTay.

1.3. O0masi xapakTepucTHKA MpOorpaMMbl 0aKajaBpuaTa

Leaso mporpaMMsbl 6akajaBpHaTa SBISETCS CO3JaHUE JUIS OOYJarOIIUXCs yCIOBHIA
U IPUOOPETeHUsT HEOOXOMMOTO ISl OCYIIECTBICHHS MPO(ECCHOHAIBLHOW JESTeIbHOCTH
YPOBHsI 3HAHWH, YMEHUH, HABBIKOB, OIBITA JICATEIILHOCTU M MOATOTOBKY U 3aIHUTYy BBITYCKHOM
kBanuukanuoHHou padotel (BKP).

[Tonmyyenue oOpa3oBaHus MO 00Pa30BaTEIILHOW MPOTrpaMMe BBICIIETO OOpa30BaHUS —
nporpamme OakajaBpuara JIOIMYCKAaeTCsl TOJbKO B 00Opa30BaTENbHONW OpPraHU3alliHM BBICIIETO
00pa3oBaHus M HAYYHOI OpraHu3aluy (Jlajiee — OpraHu3aius).

OOydenune 1o oOpa3oBaTeNbHOM MPOrpaMMe BBICIIETO O00pa3o0BaHUSI — MPOTrpPaMMe
OakajaBpuaTa B 00Opa30BaTEIbHON OpPraHM3alMU OCYILIECTBIIACTCS B OYHOM, OYHO-320YHOU H
3a04yHOi ¢opmax oOyuenus. OO6beM mnporpamMmbl OakamaBpuata coctaBiseT 240 3a4eTHBIX
enuHUIl (1anee — 3.€.) BHE 3aBUCUMOCTH OT (pOpMbI 00ydeHUs!, IPUMEHSIEMbIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, pealu3alluid NporpaMMbl OakanaBpuaTa C MCIOJB30BaHMEM CeTeBOH (OopMBlI,
peanu3anuy IporpaMMbl OakanaBpuaTa Mo WHAWBHIYaTbHOMY y4eOHOMY IJIaHy, B TOM YHCIIe
YCKOPEHHOTO 00YYEHHUS.

Cpoxk nosrydeHust o0pa3oBaHus 10 MporpaMme OakanaBpHara:

- B OYHOW (opme 0OyueHMs, BKIIOYas KaHUKYJbI, IMPEIOCTaBIsIeMble IOCIE
MPOXOXKJICHUS TOCYAAPCTBEHHOM HTOTOBOM aTTeCTallMy, BHE 3aBUCUMOCTH OT MPUMEHSEMBIX
o0pa3oBaTeNIbHBIX TEXHOJIOTUH cocTaBisieT 4 roga. OObeM mporpaMmsbl OakanaBpuaTa B OYHOM
¢bopme oOyueHus1, peaar3yeMblii 32 OJIMH y4eOHBbIH rofi, coctasiser He 6oinee 60 3.e.;



- B OYHO-320YHOH WM 3a04HOH (opmax oOydeHHsT BHE 3aBUCHMOCTH OT
MPUMEHSEMBIX 00pa30BaTEIbHBIX TEXHOJIOTUH YBEIMUUBACTCA HE MEHEE YeM Ha 6 MEcALEeB U He
Oonee yeM Ha | rox Mo CpaBHEHHIO CO CPOKOM MOJy4eHHUs 0Opa3oBaHUs MO O4YHOH (hopme
oOyuenusi. O0beM TporpaMMbl OakalaBpuaTa 3a OJHWH YYEOHBIM TOJ B OYHO-3a0YHOW WM
32049HOM (hopMax 0Oy4ICHHSI HE MOKET COCTaBIIATEL Ooee 75 3.¢.;

- npu OOy4eHHWH O WHIMBHIyAIbHOMY y4eOHOMY IUIaHy BHE 3aBUCHMOCTH OT
(dbopMBbI 00yUeHUST COCTABIISIET HE O0Jiee CpoKa IMOJIydeHHUs] 00pa30BaHUs, YCTAHOBICHHOTO IS
COOTBETCTBYIOIIEH (opMBI 0OydeHHs, a TpU OOyYECHHH IO HHIMUBHAYAIbHOMY IUIAHY JIHMII C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBSI MOXKET OBITh YBEJIMYEH IO MX JKEIaHWI0 He Ooiee
4eM Ha | rojg mo CpaBHEHHMIO CO CPOKOM NOJydeHHs 0Opa3oBaHUs sl COOTBETCTBYIOIIEH
dbopmel 00ydenuss. OObeM mporpaMmbl OakaiaBprara 3a OJUH y4e€OHBIM TOJ] Mpu 00yYSHUH 10
WHIUBUAYAJIbHOMY IIJIaHY BHE 3aBUCUMOCTH OT (OpMBI 00yU€HUSI HE MOKET COCTaBJIATH OoJiee
75 3.e.;

KonkpeTrHplii cpok mnonydeHust oOpa3oBaHUs M 00BEM HporpaMMbl OakajgaBpHara,
peain3yeMblif 3a OMH Y4eOHBIHN roJl, B OYHO-3a0YHOM WM 3a04HON opmax 00ydeHHs, a TaKxKe
[0 WHJIUBUIYaJIbHOMY IIJIaHy OMNpPEAENsIOTCS OpraHu3aluell CaMOCTOATEIbHO B Ipenenax
CPOKOB, YCTAHOBJICHHBIX HACTOSIIITUM ITyHKTOM.

[lpu peammsanuu mporpaMMbl  0OakajaBpuaTa OpraHU3alsl BIpaBe IMPHUMEHATH
AIIEKTPOHHOE 00yYeHUE U TUCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.

[Ipu oOydeHHMH IMIl C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS DIIEKTPOHHOE
oOyueHue W JUCTaHIMOHHBIE O0Opa3oBaTeIbHBbIE TEXHOJOTHU JOJDKHBI IpPEelycMaTpUBaTh
BO3MO’KHOCTH MpHeMa-Tiepeaadr HH(GOPMAIHH B JTOCTYITHBIX ISl HUX (OpMax.

Peanusanus nporpammel 0akanaBpruaTa BO3MOXKHA C HCIIOJIB30BAHUEM CETEBOU (DOPMBI.

OOpazoBarenbHas JEATENILHOCTh IO MporpamMMe OakallaBpuaTa OCYIIECTBISETCS Ha
rocyapcTBeHHOM si3bike Poccuiickoit depepanyiu, €CiM HMHOE HE ONPEAENCHO JIOKaJbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3aliy.

CTpykTypa nmporpaMmmsl 0aKajJaBpuaTa BKJIKYaeT 00513aTeJbHYI0 4YacTh (0230BYI0)
U 4aCTh, POPMHUPYEMYIO YHACTHUKAMH 00pa30BaTeJIbHbIX OTHOIIEHNH (BAPHUATHUBHYIO).

D10 obecrneynBaeT BO3MOXHOCTh pealu3alMd IporpaMM OakajlaBpuara, HMEIOIINX
pa3IMYHYI0 HANpaBiIeHHOCTh (mpoduib) oO0pa3oBaHHMA B paMKaxX OJHOTO HaIlpaBlIEHUs
MOJITOTOBKH (J1ajiee — HaIlpaBJIeHHOCTH (MPOHUIIb) MPOTPAMMBI ).

[Iporpamma GakanaBpuaTa COCTOUT U3 CIEAYIOIIUX OJIOKOB:

Baok 1 «Jucuunmiauabl (MOXYJH)», KOTOPBIM BKIIOYAET IUCHUILIAHBI (MOJIYJIN),
OTHOCsIIMECS K 0a30BOM 4YacTU NPOrpaMMbl, U JUCHHUIUIMHBI (MOJYIH), OTHOCSIIUECS K ee
BApUATUBHOW YaCTH;

Baok 2 «IIpakTHKW», KOTOPHIH B MOJHOM 00bEME OTHOCUTCS K BapUATHUBHOW 4YacTH
MIPOTrPaMMBbI;

Baok 3 «l'ocynapcTBeHHasi UTOroBasi aTTecTALMS», KOTOPBIA B TMOJTHOM OO0beMe
OTHOCUTCSI K 0a30BOIl 4YacTW MpOrpaMMbl U 3aBeplIaeTcs MPUCBOCHHEM KBalu(pUKalUY,
yKa3aHHOW B TepevyHe HaMpaBJICHUW TOJATOTOBKM BBICIIErO OOpa3oBaHMs, YTBEPKIACHHOM
MunucrepcTBoM 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu.

CrpykTypa nporpamMmsl 0aKajaaBpuara

O06mwem nporpaMmel OakanaBpuara B

Cr Typa IIporpaMMbl OakajaaBpHaTa
PYKLYP porp p 3a4CTHBIX CAMHHIIaxX

JlucuuninuHel (MOIynn) 210-216
biok1 bazoBas yactb 114-126
BapuaTtuBHas yacte 84-102




Erox 2 ITpakTuku 15-18
BapuaruBHas 4acTb 15-18
I'ocynapcTBeHHas HTOTOBasi aTTECTALUS 6-9

bnok 3
bazoBast gacTh 6-9

O0Bem nporpaMmbl OakamaBpuaTa 240

Juctunnuuel (MOaynu), OTHOCsAUIMECS K 0a30BOM YacTH MporpamMMmbl OakajgaBpHuaTta,
SIBIISIFOTCST 00513aTENBHBIMU /TSI OCBOCHHSI 00YJaIOIIMMCsI BHE 3aBUCUMOCTH OT HAIlPaBICHHOCTH
(mpodwist) mporpaMMbl OakaaBpuara, KOTOpYIO OH ocBaumBaeT. Habop maucuurumma (MOIymei),
OTHOCAIIMXCS K 0a30BOM dYacTW mporpaMmbl OakajlaBpuaTa, OpraHMU3alMsl OIpeAesseT
CcaMoCTOSITENIbHO B 00beMe, ycraHoBieHHOM @OI'OC BO, ¢ y4eToM COOTBETCTBYIOLIEH
MIPUMEPHOI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI.

Jucturnnuael (Moaynu) 1o ¢puinocodru, UICTOPUU, HHOCTPAHHOMY SI3BIKY, 0€30MacHOCTH
KU3ZHEACSITEIIbHOCTH PeaTu3yIoTCs B pamkax 0azoBoi yactu broka 1 «luctunmunel (Moaynn)»
nporpaMMsbl 6akanaBpuata. OobeM, cofiep)KaHue U MOPSAIOK peaTu3aiiy YKa3aHHbIX TUCITUTIIIUH
(Moyneil) onpenensoTcsl OpraHu3alueld caMoCTOSITENBHO.

Jucuumiuzel (MOyau) 10 GU3HUECKON KyIbType U CIIOPTY pEaIu3yloTCs B paMKax:

- 6a3oBoii yactu broka 1 «Jlucuumiuuel (MOZYNIN)» IporpaMMbl OakanaBpuaTa B
o0beme He MeHee 72 akajJieMU4YecKuX 4acoB (2 3.e.) B ouHOU popme 0OyueHus;

- 9JIEKTUBHBIX JUCIHUIUIMH (MOIynel) B oObeme He MeHee 328 akaaeMHUYeCKUX
4yacoB. YKa3aHHbIE aKa/IEMUYECKHE Yachl SBISIOTCS 00s3aTENbHBIMU JJI1 OCBOCHHS U B 3.€. HE
MEePEeBOIATCS.

Juctunauael (MOIYMH) MO (PU3UYECKON KYJIbTYpE M CIOPTY PEATU3YIOTCS B TOPSJIKE,
YCTaHOBJIEHHOM oOpraHu3anuei. J[ias WHBaTUMIOB M JHIl C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsI OpraHU3allMsl YCTaHABIMBAET OCOOBIM MOPSAIOK OCBOCHUS AUCLUMIUIMH (MOIyJei) mo
(buznyecKoil KyJabType U CIIOPTY C YUETOM COCTOSIHUS UX 370POBbSL.

Jucuumiuzel (MOYNN), OTHOCSIIIMECS K BApUATUBHOM 4acTU MporpaMMbl OakajgaBpHara,
W TPAKTUKH OMPEICSISIIOT HalpaBiIeHHOCTh (mpoduib) mporpammbl  OakanmaBpuara. HaGop
JUCHMIUIMH (MOAyNeH), OTHOCAIIMXCS K BapHMAaTMBHOM YacTH MporpaMMbl OakanaBpuarta, U
MPAKTUK OpraHu3alus ONpeAessieT CaMOCTOSITeIbHO B O00beMe, YCTAHOBJIEHHOM HACTOSIIIUM
dI'OC BO. Tlocne Bribopa 0oOy4aronuMcsi HampaBJIeHHOCTH (MpouIisi) MporpamMMbl, HaOOP
COOTBETCTBYIOIIUX JUCUHUILUINH (MOJIyJeil) U MPAKTUK CTAHOBUTCS 003aTENIbHBIM JIi OCBOCHUS
00yJaroIMmcs.

B bnok 2 «lIpaktukm» BXoaiaT ydeOHas W TPOM3BOJCTBEHHAs, B TOM YHCIE
MpEeIIUILIOMHAs, TPAKTUKH.

Tun y4yeOHON MpaKTUKU — MPAKTUKA MO IMOJYYCHHUIO MEPBUYHBIX NMPOGECCHOHATBHBIX
YMEHHUI U HABBIKOB, B TOM YHCIJI€ IEPBUYHBIX YMEHHH U HABBHIKOB HAYYHO-HCCIIEI0BATEIHCKOM
JeSITeIbHOCTH.

CriocoOsI poBeieHus1 y4eOHOM MPAaKTUKK: CTallMOHAPHAS; BbIC3HAS.

Tunsl TponM3BOACTBEHHON PAKTUKHU:

— OpakTHKa 1O  MOJY4eHHI0O  Tpo(ecCHOHATBHBIX  YMEHUH H  OIbITa
podeccuoOHaNbHON AeATEIbHOCTH;

- TEXHOJIOTUYECKas MPaKTUKa;

- nearornyeckas MpakTUKa;

— Hay4YHO-MCcCleJoBaTeNbcKas padora.

CrniocoObl poBeIeHNs] TPOU3BOJICTBEHHOM MPAKTUKU: CTAllMOHAPHAST;, BbIE3IHAS.

[Mpennumiomuas MpPaKTHUKa  MPOBOIUTCS TUTST BHIMIOJTHEHHSI  BBITYCKHOM
KBTU(DUKAIIMOHHOU pabOTHI U SBISETCS 00s3aTENbHOM.

IIpu pazpabotke mporpamm OakaliaBpuaTa OpraHMU3aIlusl BBIOMpAET TUIBI MPAKTUK B
3aBUCHMOCTH OT BHJA (BHUJOB) JEATEIHHOCTH, HA KOTOPBIM (KOTOpPBIE) OpPHUEHTHUPOBAHA




nporpamma OakanaBpuaTta. OpraHu3anus BIpaBe MPEAyCMOTPETh B IporpaMMe OakanaBpuara
WHBIE TUIIBI IPAKTUK JOIOJIHUTENBHO K yCTaHOBIEHHBIM HacTosmuM OI'OC BO.

VYuebHass U (WIM) MPOU3BOJACTBEHHAS NMPAKTHKH MOTYT TPOBOJHUTHCS B CTPYKTYPHBIX
[IOAPA3JIEIIEHUAX OpraHU3alHH.

Brei6op MecT mpOoXOXkAEHHS NPAKTHK IS JIML C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pOBbsSI IIPOM3BOJUTCS C YYETOM COCTOSIHUSI 3/10pOBbsl OOydaroumuxcs MU TpeOOBaHHWM 110
JOCTYITHOCTH.

B bnokx 3 «l'ocymapcTBeHHass HWTOroBasi aTTECTAIUS» BXOJIUT 3allUTA BBITYCKHOM
KBaJTM(HUKAIIMOHHON paboThl, BKJIIOYAs TOATOTOBKY K TMpOLEAYype 3aIlUThl WU TPOUEIYPY
3allUThl, a TAK)KE MMOATOTOBKA K CAaye U cJjaya rocyAapCcTBEHHOr0 K3aMeHa (€ciii OpraHu3anus
BKJIIOUMJIa TOCYAAPCTBEHHBIN SK3aMEH B COCTaB rOCYAApCTBEHHOI UTOTOBOM aTTeCTallH).

[Iporpammbl OakanaBpuarta, coJeprKallle CBEICHHS, COCTAaBJIAIOIINE TOCYIapCTBEHHYIO
TallHy, pa3pabaThIBAIOTCS W PEATU3YIOTCS MpPU CO3JaHMM YCIOBUH U C COONIOIEHHEM
TpeboBaHui 3akoHOKaTenbeTBa Poccuiickoit denepaniv 0 rocyJapCTBEHHOM TaliHe

Peanuzanus uactu (dacteil) oOpa3oBaTeNbHOM NPOrpaMMbl M TOCYIAapCTBEHHOMU
UTOTOBOM aTTECTallMM, COJAEp)Kallell Hay4YHO-TEXHHYECKYI0 HH(OpMAIUIO, MOJJIekKAIIYIO
AKCTIOPTHOMY KOHTPOJIIIO, U B paMKaX KOTOpPOW (KOTOPHIX) JIO CTYIACHTOB JOBOJSATCSI CBEICHUS
OTPAaHWYEHHOTO JOCTyna W (WJIM) B YYEOHBIX IIENAX MCIOJB3YIOTCS CEKpeTHhIE 0O0pasibl
BOOPY)KCHHSI, BOGHHOW TEXHHUKH, UX KOMIUIEKTYIOIIUE H3/IENHUs, HE JIOMYCKAETCS ¢ IPUMEHEHHEM
AIIEKTPOHHOTO 00yUeHUsl, AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHHA.

I[Ipu pa3paboTke mporpamMmbl OakanaBpuara oOydaromuMcs —oOecredyuBaeTcs
BO3MOYHOCTh OCBOEHUS TUCIUIUINH (MOJyJei) 1o BEIOOPY, B TOM YHUCIIE CIIELUaTbHbIE YCIOBHS
WHBAJTUAAM M JIMLAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/0pOBbs, B 00beme He MeHee 30
MPOIICHTOB 00beMa BapuaTuBHOM yactu biioka 1 «/lucuuminabl (MOTyn ).

KonunuecTBo 4acoB, OTBEJCHHBIX Ha 3aHATHUS JIEKIIMOHHOTO THUIIA, B 1eJloM 1o bioky 1
«lucuurmmmHbl (MOTy N )» AOJIKHO COCTaBIATH He Oosiee 50 MPOILEHTOB OT OOIIEro KOJIMYeCcTBa
4acoB ayJIUTOPHBIX 3aHATUN, OTBEJICHHBIX Ha peanu3aluio JaHHoro bioka.

[IpodunpHas HampaBIECHHOCTH MPOTPaMM OakallaBpuata ONpeAeseTcss 00pa3oBaTEIbLHON
opranusanueii, peanusyiouieii oOpa3oBaTelbHYI0 MpPOTpaMMy IO COOTBETCTBYIOLIEMY
HAIPAaBJICHUIO MTOJATOTOBKH.

1.4. TpeOoBaHusl K NOCTYyNAKOIIEMY

TpebGoBanusi K MOCTyMaroUeMy ONpPEeNsoTcs (eaepaibHbIM 3aKOHOJIATEICTBOM B
obnactu oOpaszoBanus, B ToM uucie [lopsaxkom mpuema Ha oOydeHue Mo 0Opa3z0BaTEIbHBIM
IporpaMMamM BBICIIET0 00pa3oBaHHs — MporpamMmam OakajaBpuaTra Ha COOTBETCTBYIOLIUI
y4eOHBIN TO/I.

2. XAPAKTEPUCTHUKA IIPO®ECCUOHAJILHOM JESATEJIBHOCTHU
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6aacTh MPodheccHoOHATbHOIM IeATEIHLHOCTH BHIITYCKHAKA

BbINyCKHUK, OCBOMBIIMI [pOrpamMMmy OakajaBpuara, B COOTBETCTBUM C BHIAMH
NpOPECCHOHATBHOM JEITENbHOCTH, HA KOTOPbIE OPHEHTHPOBaHA IMporpamMma OakajaBpHaTa,
JI0JDKEH OBITh TOTOB PEIIATh CIEAYIONHE NPOPECCHOHABHBIE 3a/1aUM:

NPOM3BOJCTBEHHO-TEXHOJIOTHYECKAS 1eATETbHOCTD:

- opraHuszais pabO4YMX MECT, HMX TEXHHYECKOE OCHAIICHHE, pa3sMelICHUe

TEXHOJIOTHYECKOTO 000PYI0BAHUS;

- SKCIUTyaTalUs U 00CTy)KUBAHUE TEXHOJIOTMYECKOTO 000PYI0BAHUS;

- YIPaBJICHHE TEXHOJIOMMYECKUMHE TIPOLIECCAMHU MIPOMBIIIIEHHOTO MIPOU3BO/ICTBA,;

BXOJIHOM KOHTPOJIb CBIPbsl U MATEPUATIOB;



- KOHTPOJIb COOJIOACHUS TEXHOJIOTHUECKON AUCIUIIIHHEI;

- KOHTPOJIb KauecTBa BBIIYCKA€MON MPOIYKIHH C HCIHOJb30BAHUEM THUIIOBBIX
METO/I0B;

- UCCIIe/IOBaHNE NIPUYMH Opaka B MPOU3BOJACTBE, pa3padOTKa MEPONPUATHIL 110 €ro
MIPENYNPEXICHUIO U YCTPAHEHUIO;

- OCBOEHHUE TEXHOJIOIMYECKUX MPOLIECCOB B XO/I€ OATOTOBKY IIPOM3BOJICTBA HOBOM
TIPOyKIIH;

- ydJacTue B paboTe 1Mo HaJlaJKe, HACTPOIKE U OMBITHOM MPOBEpKE 000PYIOBAHUS U
MIPOrPAMMHBIX CPEJICTB;

- MIPOBEpKAa TEXHUYECKOIO COCTOSIHMSI M OCTATOYHOTO pecypca 000pydoBaHMS,
opranu3anus NpopUIaAKTUYECKUX OCMOTPOB M TEKYILETO PEMOHTA;

- MIpUEMKA U OCBOEHHE BBOJUMOTO 000PYAOBAHMUS;

- COCTaBJIEHME 3afBOK Ha O00OpYyAOBaHME M 3alacHble YacTH, IOATOTOBKA
TEXHUYECKOM TOKyMEHTAlluu Ha PEMOHT;

HAYYHO-MCCJIeI0BaTe/IbCKAS 1eSITeIbHOCTh:

— H3Y4YeHHE HAYYHO-TEXHHYECKOW HH(POpPMAIMH, OTEUYECTBEHHOTO U 3apyOeKHOIO
OTIbITA 10 TEMATHKE UCCIIeI0BAHNUS;

— MareMaTH4eCcKOe MOJEIIMPOBaHHE MPOLECCOB M OOBEKTOB Ha 0a3e CTaHIapTHBIX
MaKETOB aBTOMAaTHU3UPOBAHHOTO MPOEKTHUPOBAHUS M TAKETOB MPUKIIAJAHBIX POTPaMM JIJIst
Hay4HBIX HCCIICIOBAHNN;

— TMpOBEJIEHHE OHKCIEPUMEHTOB IO 3aJlaHHOM METOJMKE, COCTABJIEHHWE OIHCAHUSA
IIPOBOJMMBIX MCCIEIOBAHUI U AHAIIU3 UX PE3YIbTATOB;

— TOJrOTOBKAa JAHHBIX JUISl COCTABJIEHUs 0030POB, OTUETOB U HAyUHbIX MyOJINKALINI;

— COCTAaBJICHHE OT4YETa II0 BBHIIOJHCHHOMY 3aJaHMIO, y4acTHE€ BO BHEIPECHUHU
pe3yabTaTOB MCCIEJOBAHUI U Pa3paboToK;

— IPOBEAECHUE MEPONPHUATUHN MO 3aIUTE 0OBEKTOB MHTEUIEKTYalbHONH COOCTBEHHOCTH,
pe3ynbTaTOB UCCIIEIOBAHUMA B Pa3pabOTOK KaK KOMMEPUECKOW TalHBI IPEATPUSTHSL.

2.2. O0beKTHI NPoheccCHOHATBLHO 1eATeJIbHOCTH BHITYCKHUKA

OObekTamu TTPoeCCHOHATLHON e TEIFHOCTH BBIITYCKHUKOB, OCBOMBIIHMX MPOTPAMMBbI
OakayaBpuaTa SIBISIOTCS:

- XMUMUYECKHE BEIIECTBA W CHIPbEBBIC MaTepHajibl JUISI  MPOMBIILICHHOTO

MIPOU3BOJICTBA XUMUYECKOH MPOIYKIIHH;

- METO/Ibl ¥ TPUOOPHI OMIPEICIICHHS COCTaBa U CBOMCTB BEIIECTB U MATEPUAJIOB;

- 000OpyIOBaHUE, TEXHOJOTHMUECKHUE TPOLECChl W MPOMBIIUICHHBIC CHCTEMBI

MOJIyYCHHUs] BEUIECTB, MAaTePHAJIOB, U3JICIIHIi, a TAK)KEe METOIbl M CPEJICTBA JIUATHOCTUKU U

KOHTPOJISI TEXHHYECKOTO COCTOSIHHS TEXHOJOTHUYECKOTOo O00OpYyJOBaHUsS, CpEICTBA

ABTOMATH3aIlMd W YIPABICHHUS TEXHOJOTMYCCKUMHU IPOIIECCAMH, METOJbI U CPEJICTBA

OIICHKHA COCTOSIHHSI OKPYKAIOIICH Cpelbl M 3aIlUThl €€ OT BJIUSHUS MPOMBIILICHHOTO

MIPOU3BO/ICTBA.

2.3. Buapl npogeccuoHAIbHOM AesiTeIbHOCTH BHITYCKHUKA

Bunsl npodeccuoHanbHON JESATEIBHOCTH, K KOTOPBIM TOTOBATCS  BBITYCKHUKH,
OCBOMBIIIME TIporpaMMmy OakajaBpuaTa — IPOM3BOJICTBEHHO-TEXHOJIOTHYECKAas W Hay4dHO-
HCCIIeI0BATENbCKAs IeATEIbHOCTh B 00J1aCTH XUMHUYECKOM TeXHOJIOTHH.



3. INTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHMSA TIPOT'PAMMBI BAKAJIABPUATA

3.1. B pe3ynbraTe OCBOCHUSI IPOTpaMMbl OakajiaBpuaTa y BBIMTYCKHHUKA JOJKHBI OBITh
copMupoBaHbl  OOMIEKYIBTYpHBIE,  OOmenpodeccHoHANbHBIE ¥ MpOo(eCcCCHOHATIbHBIE
KOMIIETEHIIHH.

3.2. BbINYCKHUK, OCBOMBLIMI nporpammy OakanaBpuara, JoJDKeH o0nanaTh
CIIEIYIOIMMHU 00IIEeKYJIbTYPHBIMH KOMIIETCHIIUSIMM

- CMOCOOHOCTBIO MCIOJIB30BATH OCHOBBI (PHIIOCO(PCKHUX 3HAHUH A1 (YOPMUPOBAHHUS
MupoBo33pendeckoit nosurun (OK-1);

- CIIOCOOHOCTBIO  aHAJIM3UPOBAaTh  OCHOBHBIE 3Talmbl M 3aKOHOMEPHOCTHU
HCTOPUYECKOTO Pa3BUTHs 00IIecTBa Uit (OpMUPOBaHUs rpaxaanckoit nosuimn (OK-2);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI SKOHOMMYECKMX 3HAHUM B pazIMYHBIX
chepax xusHenesTenpHocTH (OK-3);

- CIIOCOOHOCTBIO HCHOJIb30BATh OCHOBBI MPAaBOBBIX 3HAHUMU B Pa3iMuYHBIX cdepax
nestenpHOCTH (OK-4);

- CIIOCOOHOCTBIO K KOMMYHUKAIIUU B YCTHOM M MUCbMEHHON (popMax Ha PyCCKOM M
WHOCTPAaHHOM  SI3bIKax JUId pelIeHHus] 3aJad  MEXKIUYHOCTHOTO M MEXKYJIbTYpPHOTO
B3aumoerictus (OK-5);

- CIIOCOOHOCTBIO paboTaTh B KOJJIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATD COIMATIBHBIE,
ITHUYECKHE, KOH(ECCHOHANbHBIE U KyTbTypHbIe pazinuuus (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3aIuu u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh METOJbl U MHCTPYMEHTHI (DPU3MUECKON KyIbTYpbI
11t 00eCIIeYeHHs TTOJHOIICHHOM ColMaIbHOM 1 ipodeccuonanbaoi aesreapHoctr (OK-8);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh IPUEMbl OKa3aHUs IE€PBOM IOMOIIU, METOJbI
3aIUTHI B YCJIOBHSX Ype3BblUaiiHbIX cutyaruii (OK-9).

3.3. BwImyckHHMK, OCBOMBIIMA TIporpaMMmy OakajaBpuaTa, JOJDKEH 00yanaTh
CIIEYIOIUMHU 001Ienpog)ecCHOHATBLHBIMUA KOMIETEHI[USIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJI30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHbBIX JUCIMIUIAH B TpodeccuonanbHoi aesrenbHocta (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMEHHON (hM3NYECKON KapTHHE MUPa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBA JUIsl TOHHUMaHUS
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMS O CTPOSHHUH BEIECTBA, IPUPOIE XUMHUUECKOM
CBSI3HM B Pa3jMUYHBIX KJIaccaX XMMHUYECKHX COCTUHEHHH Ui MOHMMAaHUS CBOICTB MaTepHallOB U
MeXaHH3Ma XMMHUYECKHX IPOLIECCOB, MPOTEKAUINX B OKpyxatomem mupe (OITK-3);

— BJIQJICHUEM TOHMMAHUSA CYIIHOCTHM U 3HAa4YeHHs HHPOpPMAIMM B Pa3BUTHUU
COBPEMEHHOTO HH(POPMAITMOHHOTO OOIIECTBa, OCO3HAHUS OTIACHOCTH U YTPO3bl, BOZHUKAIOIIUX B
3TOM TMpoliecce, CIOCOOHOCThIO COONIOATh OCHOBHBIE TpeboBaHUs WHGOPMAIMOHHOMN
0€30MacHOCTH, B TOM YHCIIE 3aIIUThI rocyaapcTBeHHol Taitabl (OITK-4);

- BJIAJICHUEM OCHOBHBIMM METOJIaMH, CIOCO0aMM M CpEICTBAMHU IOJIy4EHUS,
XpaHeHus, nepepadoTKu MHGPOpPMAalMK, HABBIKAMH PAabOTHI C KOMIIBIOTEPOM KakK CpPEICTBOM
ynpasnenus: nuHpopmanueii (OITK-5);

- BJIAJICHUEM OCHOBHBIMH METOJaMH 3alllUThl MPOM3BOJICTBEHHOIO IEpcOoHala M
HACENICHUS OT BO3MOXHBIX MOCIIEICTBUIT aBapuii, KaracTpod, cTuxuitHeix O0eactuii (OITK-6).

3.4. BbInycKkHMK, OCBOMBIIMH TporpaMmy OakajaBpHuara, JOJDKEH 00JanaTh
npoecCHOHAIBLHBIMM  KOMIETEHUHMAMH, COOTBETCTBYIOUIMMHM BHIY HpodeccHnoHaTbHON
NeATeIbHOCTH, Ha KOTOPBIH OpUEHTHPOBaHA MporpamMma OakaniaBpHuara:



nPOU3800CMEEHHO-MEXHOI02UYECKAS OesIMENbHOCMb:

- CMOCOOHOCTBI0O M TOTOBHOCTBHIO OCYHIECTBISITH TEXHOJOTHUYECKHI Mpolecc B
COOTBETCTBMH C PpErJaMEHTOM M UCIOJb30BaTh TEXHUYECKUE CPEICTBA JISi HM3MEpPEHHS
OCHOBHBIX MTAPaMETPOB TEXHOJIOTMYECKOTO MpoIIecca, CBOMCTB chipbs 1 npoaykimu (ITK-1);

- TOTOBHOCTBIO TPUMEHSATh AHAIWTHYECKHE U YHCICHHBIE METOIbl DPEHICHUS
MOCTaBJICHHBIX 3a/1a4, MCII0JIb30BaTh COBPEMEHHbBIE MH(POPMALIMOHHBIE TEXHOJIOTHH, POBOANUTH
00paboTKy WHGpOpPMAIMKA C HCIOJIb30BaHHUEM NPUKIATHBIX HPOTPAMMHBIX CPEICTB chepbl
npohecCHOHATBHON JIESITETLHOCTH, HCIIOIB30BATh CETEBBIE KOMITBIOTEPHBIE TEXHOIOTUN U 0a3bl
JaHHBIX B CBOEH Mpo(decCHOHAIbHONW 007acTH, MaKeThl MPUKIATHBIX MPOrpaMM s pacdera
TEXHOJIOIMYeCKUX apaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO ~ HCIIOJIB30BaTh ~ HOPMATHUBHBIE  JOKYMEHTHI TI0  KadyecTBY,
CTaHJApPTH3AIMH U CePTU(UKAIIUN MPOIYKTOB U M3ACIHA, DIIEMEHTH SKOHOMUYECKOTO aHAJIN3a
B mpakTuyeckoit nestensHoctH (ITK-3);

- CMOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHHUECKHE PEIIeHUs TpU pa3paboTke
TEXHOJIOTUYECKUX TIPOILIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YUETOM
IKOJIOTMYECKUX TocieaAcTBIi ux npuMeHenus (I[1K-4);

- CIOCOOHOCTHIO UCTIOJTh30BATh npaBuiIa TEXHUKHU 0€301acCHOCTH,
MIPOU3BOJICTBEHHOIN CaHUTAPHH, TI0)KAPHOH O€30MaCHOCTH W HOPMBI OXPaHBI TPyJla, U3MEPSTh U
OIICHUBATh MapaMeTphl IPOW3BOJICTBEHHOTO MHKpPOKIMMAaTa, YPOBHSA 3albUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaIuu, ocBelieHHocTr padounx mect (ITK-5);

- CMOCOOHOCTBIO ~ HAJIAKWBATh, HACTpaWBaTh W  OCYHIECTBISITH  IPOBEPKY
obopynoBanus u nmporpammHubIx cpezcts (ITK-6);

- CMOCOOHOCTBIO  TIPOBEPSATh  TEXHWYECKOE  COCTOSHHE,  OPraHW30BHIBATH
IpOo(UIAKTUYECKHE OCMOTPBI U TEKYIIMHA PEMOHT 00OpPYIOBaHMS, TOTOBUTH 00OpPYIOBAaHUE K
PEMOHTY M IPHHUMAThL 000pyaoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOEHHMIO M HKCIUIyaTallid BHOBb BBOJUMOIO 00OPYHOBaHMS
(I1K-8);

- CMOCOOHOCTBIO  AHAJIM3MPOBATh TEXHUUYECKYIO JOKYMEHTALUIO, I0A0MpaTh
000pyI0BaHKE, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne U peMoHT obopymoBanus (ITK-9);

- CIOCOOHOCTBIO MPOBOJUTH AHAIM3 ChIPbs, MAaTEPHAJIOB M TOTOBOW IMPOAYKIIMH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1TK-10);

- CIOCOOHOCTBIO BBIABIATh U YCTPAHATh OTKIOHEHHMsSI OT PEXKUMOB palbOThI
TEXHOJIOTHYECKOr0 000PYIOBaHHS 1 IIApaMeTPOB TexHosornyeckoro mnpouecca (ITK-11);

HAYYHO-UCCIe008AMENbCKAS 0eAMENbHOCIb.

- CIOCOOHOCTBIO  IUIAHUPOBaTb M MPOBOJAUTH (U3NYECKHE M  XUMHUYECKHE
9KCIIEPUMEHTBI, IPOBOJUTH 00pabOTKy MX pe3yabTaTOB U OLIEHUBATh MOIPEIIHOCTH, BbIIBUT'ATh
TUIOTE3bl M YCTAHABIMBATh I'PAHMIIBI UX INPUMEHEHMs, NPUMEHATh METOJbl MaTeMaTHYECKOTO
aHAJIN3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTalIbHOTO uccienoBanus (ITK-16);

- TOTOBHOCTBIO IPOBOJUTH CTaHAAPTHbIE U CEpTU(UKALMOHHBIE HCIIBITAHUS
MaTepuasoB, U3eNuil U TexHonorundeckux mpoueccos (ITK-17);

- TFOTOBHOCTBIO ~ MCIIOJIb30BaTh 3HAHME CBOMCTB  XMMMYECKHX 3JIEMEHTOB,
COEMHEHUH M MaTepualloB Ha HUX OCHOBE JUId peleHus 3ajad npodecCuOoHaTbHON
nesrensHocTH (ITK-18);

- TOTOBHOCTbBIO HCIOJIb30BATh 3HAHUSI OCHOBHBIX (DU3MUYECKUX TEOPUH IS peIIeHus
BO3HUKAIOMINX (PU3NYECKUX 33]a4, CAMOCTOSITENIbHOIO MPHOOpETeHNsl PU3NUECKUX 3HAHUHU, IS
MIOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBIXOJAIUX 32 MpPEeAeibl
KOMITETEHTHOCTH KOHKpeTHOro HanpasieHus ([1K-19);

- TOTOBHOCTBIO M3ydaThb HAayYHO-TEXHHYECKYI0 HH(OPMALMIO, OTECUECTBEHHBIH MU
3apyOeKHBIN OMBIT 1O Tematuke uccienoBanus (I1K-20).



4. OPTAHU3AIIMA OBPA3OBATEJIBHOI'O ITPOLECCA
IIPU PEAJIMBALIUUA ITPOI'PAMM BAKAJIABPUATA

4.1 O01mas XapaKTepuCTUKA 00Pa30BaTe/IbLHOI 1eITeJIbHOCTH

OObpazoBarenbHas 1€ TEIbHOCTh 110 Iporpamme OakagaBpuara MpelycMaTpuBacT:

- TpoBeAeHHE Y4YEOHBIX 3aHATUH MO IUCUUIUIMHAM (MOAYNsiM) B (opMe JIeKIUH,
CEMHMHApCKHUX 3aHATUH, KOHCYJbTALMH, JAa00OpaTOpPHBIX paboT, HHBIX (GOpM 0O0ydeHus,
MIPEYyCMOTPEHHBIX YU€OHBIM IJIAHOM;

- NPOBEACHUE MPAKTHK;

- TpPOBEAECHHUE HAYYHBIX MCCIEIOBAaHUM B COOTBETCTBUM C MpO(UIEM MNpPOrpaMMbl
OakanaBpuaTta;

- TNpOBEAECHHE KOHTPOJII KayecTBa OCBOCHMsI MPOrpaMMbl OakanaBpuara MOCPEICTBOM
TEKYILETO KOHTPOJISl YCIIEBAEMOCTH, MTPOMEKYTOUHOM aTTECTALMHA U TOCYJAPCTBEHHON UTOTOBOM
aTTeCTaIluU OOyJarOIINXCS.

4.2. Y4eOHblii NJIaH MOATOTOBKH 0aKAJIaBPOB

VY4eOHbIi TUIaH MOArOTOBKM OakaidaBpoB pa3paboTaH B COOTBETCTBUU C TPEeOOBAHUSIMHU
(dbenepaTbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa BBICIIETO OOpa30BaHUS IO
HarpaBiieHn0 noarotoBku 18.03.01 Xumunueckas TEXHOJIOTHS, YTBEPKACHHOTO IPHUKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit denepanuu ot 11.08.2016 r. Ne 1005.

B yueGHOM mmaHe oToOpaskeHa JIOTHYECKas MOCIIeOBATEILHOCTh OCBOCHHUSI OJIOKOB U
paznenoB OOIl (mucuwIuivH, NPaKTUK), OOeCTeYMBAIOIMMUX (HOPMUPOBAHUE KOMIICTCHIIUM.
VYka3zana oOuiasi TpyJJOEMKOCTb AUCUUIUINH, MOJYyJIEH, MPAKTUK B 3a4E€THBIX €IMHUIAX, a TAKXKE
uX 0o01as U ayAUTOpHasi TPYJOEMKOCTh B yacax.

VY4eOHBI IUIaH TMOATOTOBKH OakanaBpoB 1o HampabieHuio 18.03.01 Xumuueckas
TEXHOJIOTUs, NpodmiIb «XUMUYECKass TEXHOJOTHUS TYrOIUIABKUX HEMETAIMYECKHX U
CHJIMKATHBIX MaTEePHAaIOB) MPHUJIaraeTcs.

4.3. Kanenaapublii yueOHbIH rpadpuk

[TocnenoBaTebHOCTh peaTM3allM MPOTPaMMbl OakallaBpHaTta MO TOJAaM M CEeMecTpam
(BKiIrOUAsl TeOopeTHYecKoe OoOydeHHe, NMPAKTHKH, HAyYHBIE UCCIEIOBAHUS, MPOMEKYTOYHBIE U
rOCYJapCTBCHHYIO HUTOTOBYIO aTTECTAIlMH, KAHUKYJbI) MPHUBOAMUTCS B KAJICHIAAPHOM Y4EeOHOM
rpaduke (MPUIOKCHHE — KaJCHIAPHBIA y4eOHBIH rpaduK).

4.4. AHHOTaIUM PadoYMX MPOrpPaMM I CHUIINH
4.4.1. IucuUUILIHHBI 003aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«MHOCTPaHHBIH A3BIK»

1. Heap mMcHMNIMHBI — NIpHOOpeTeHne 00yJaroIMUMUC 001Iel, KOMMYHUKAaTUBHON
U TpodecCHOHANbHONW KOMIIETCHINH, YPOBEHb KOTOPHIX Ha OTAENBHBIX J3Tamax s3bIKOBOH
MOJrOTOBKM  TIO3BOJISIET  WCIIOJIB30BaTh ~ WHOCTPAHHBIM  S3BIK  MPAaKTUYECKH Kak B
npogeccuoHanbHONW (MPOU3BOJCTBEHHOW UM HAayyHOW) MAEATeNbHOCTH, TaK M Juid  Lesel
camMo00pa3oBaHuUA.
2. B pe3yabraTte u3yuyeHHsi AWCHUIUIMHBI O0yYalIIUiics MO MporpamMme
0akaJlaBpUAaTAa J0JI2KeH:
Obaaoams crnenyromumu ooOekyabTypHbiMU (OK) KoMIeTeHIusAMHU:
— CIIOCOOHOCTBIO K KOMMYHHUKAIIMM B YCTHOM M MHCbMEHHOW (opMax Ha PYCCKOM M
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WHOCTPAaHHOM  SI3bIKaX JUIA peHICHHs] 3a7ad  MEXJIMYHOCTHOTO ¥ MEXKKYJIBTYPHOTO
B3aumoaeiictust (OK-5).

3uams:

— OCHOBHBIE  CHOCOOBI  COYETAEMOCTH  JICKCHYECKMX  CIWHUIl W  OCHOBHBIC
CJI0BOOOpPA30BaTEIILHBIC MOJICIIH;

— PpYCCKHME OKBUBAICHTHI OCHOBHBIX CJIOB M BBIPQXCHHW pedd B IpoOIEcCe
MEXJIMYHOCTHOTO ¥ MEXKKYJIBTYPHOTO B3aHUMOJICHCTBHS,

— OCHOBHBIC IPHUEMBI 1 METOJIbI pe)epUPOBAHUS M AHHOTHPOBAHUS JINTEPATYPHI,

— TACCHBHYIO M aKTHBHYIO JICKCHKY, B TOM 4YHCIIe OONICHAYYHYIO U CIHEIHAIBHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JIJIsi pA0OTHI HA/I THTIOBBIMU TEKCTAMM;

— TIpueMBbl pabOTHI C OPUTHHAIBLHOM JTUTEPATYPON Ha HHOCTPAHHOM SI3bIKE.

Ymemo:

— paboTaTh C OPUTrMHAIBHOM JIUTEPATypOil HA NHOCTPAHHOM SI3BIKE;

— paboTaTh CO CIOBapeM;

— BECTH IMEPETNHCKY Ha H3y9aeMOM S3bIKE C IETbI0 MeXIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aUMOJICHCTBHS,

— BECTH  PEYEBYIO  JICATEIBHOCTh  TPUMEHHUTENLHO K  cdepe  OBITOBOH W
po¢eCcCHOHATHPHOM KOMMYHHUKAITHH.

Braoems:

— WHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXJIHYHOCTHOTO M MEXKYJIBTYPHOTO OOIICHHS,
HaBBIKAMH W YMCHHUSIMH pPEUYEBOW JIEATSIBHOCTH IPUMEHHUTEIBLHO K cdepe OBITOBOW H
npodeccrnoHaIbHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIMYHOMN peuH;

— oOcHOBamMu pedepupoBaHUS U AHHOTHPOBAHUS JIUTEPATypbl Ha H3y4yaeMOM
MHOCTPAaHHOM $I3bIKE.

3. Kpartkoe cogep:xaHue TUCHUILIHHbBI

Paznen 1. 'pamMmaTruyeckue u JEKCHYECKHUE TPYAHOCTH M3y4aeMOro A3bIKa.

1.1 ChopsokeHue W HM3MEHEHHE TJIarojia-CBsI3KM B (OpMax HACTOSIIETO0 BPEMEHH.
Bunospemennsie Qopmber  riaroioB. OOpazoBanwe (GopM  TPOCTHIX, MPOJOJKCHHBIX,
neppeKkTHBIX U nep(eKTHO-MIPOJOHKEHHBIX BpeMEH riiarosia. BonpocurenbHble NPEAIOKEeHUS B
pasnuuHbIX BpeMeHax. OOpa3zoBaHue OTpUIIATEIbHBIX (POPM IJIarojia B pa3IuvHbIX BpEMEHaXx.

1.2 OGpa3oBaHH€e MPOCTHIX, MPOJIOJDKEHHBIX, EPPEKTHBIX BPEMEH TJIarojbHbIX (HOopMU
ynotpebnenue ¢opM crpazatenbHoro 3anora.l.4. BugoBpemeHHble (QOpPMBI  IIIaroJioOB.
OO6pa3oBaHue MPOCTHIX, MPOJOJDKEHHBIX, MEPHEKTHBIX U MEePPEKTHO-MPOJIOKEHHBIX BPEMEH.
BormpocurenbHble mpeioxkeHus: B pa3indHbiX BpeMeHax. OOpa3oBaHue OTpULIATEIbHBIX (GOpM
rJ1arojia B pa3JinyHbIX BpEMEHax.

1.3 Ipuuactus. [TpuuacTtus HacTosAero u npoueamero speMenu. [lepdextasie popmbl
npuyacTus. Mecto npuvactTuii B mpeiokeHnn. AOCOTIOTHBINA TPUYACTHBIN 000 POT.

1.4 Nndunautu. @opmel nHpuHUTHBA. [IponomkeHHbI 1 nep(EeKTHBIM WHPUHUTHUB.
Oynkuuu uHPUHUTHBA B mnpeanoxkeHuu. OOpasoBaHue u ymnoTpeOiaeHHEe HHOHUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEIKAIIEE» U «CIOKHOE JOTIOTHEHUE.

1.5 Moganeubie riarosiel. CTpykTypa mpesuioxkenus. [IpuHIUIBI cloBOOOpa3oBaHUSI.
Coxkpaenus (ab0peBuatypsl). O6o3HaueHue Aatel. [IpaBuia 4TeHUs XUMHYECKUX DIIEMEHTOB,
o0o3HaYeHN U (POPMYT HEOPraHMYECKUX COCAMHEHUUW M YPAaBHEHUN XMMUYECKUX PEAKIIH.
[IpaBuna ureHus enuHul] wusMepeHus. [lpaBuia uTeHUS HAWUMEHOBAHHH OCHOBHBIX
OpraHUYECKUX COCAMHEHUN.

Pa3znen 2.Pa3BuTHe HaBBHIKOB UTEHUSI TEMATHUECKUX TEKCTOB.

2.1 YteHune TEKCTOB MO TEMAaM:

2.1.1. BBeneHue B crielIMaIbHOCTh

2.1.2. 1.1. MenneneeB

2.1.3. PXTY um. /.. MenneneeBa

11



2.1.4. Hayka 1 Hay4uHbl€ METO/Ibl, HAyYHbIE CTATbU

2.1.5. CoBpeMeHHbIE UH)KEHEPHBIE TEXHOJIOTUU:

2.1.5.1. TexHONOrUs TYTOIUIABKUX U CUIIMKATHBIX MaTEpPHAJIOB.

2.1.5.2. TexHOoJ0THs TOHKOTO OPTaHUYECKOTO CUHTE3a.

2.1.5.3.TexHonorust HEOPraHNYECKUX BELIECTB.

2.1.5.4.TexHonorus 3MeKTPOXUMUYECKUX TIPOU3BOJCTB.

2.1.5.5.TexHonoruss ~ mMaTepuajsoB U4  NPUOOPOB  DJIEKTPOHHOW  TEXHUKH U
HAHOXJIEKTPOHUKH.

2.1.5.5. Texnonorus u nepepadoTKa MOJIUMEPOB.

2.1.5.6.TexHonorus 3aUTsl OT KOPPO3UU

2.1.5.7. TexHOJ0r1sl OCHOBHOT'O OPraHUYECKOT0 U HE(PTEXMMHUECKOTO CUHTE3A.

2.1.5.8 TexHon0TUS TPUPOIHBIX SHEPTOHOCUTENEH U YIJIEpOAHBIX MAaTEPUAJIOB

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas nabopatopus. TexHrnka 6e30macHOCTH B JlabopaTopun. M3mepenus B
XMUMHUYECKOH 1abopaTopuu

2.1.8. Xumus Oymayiero.

2.1.9.buotexnonorusa @apmManeBTHUECKHE MMPOU3BOICTBA.

2.1.10. 3enenast xumus. [IpoOiaemMbl 3KOIOTHH.

2.2 Ilonsatue o Bumax uyreHus. [IpocMOTpoBOE YTEHHE HA MPHUMEpPAX TEKCTOB O XHMHH,
H.N. Mengeneese, PXTY um, .. Menaeneera.

AKXTUBH3AIMS JIEKCUKH POYUTAHHBIX TEKCTOB.

2.3 WMsyuvaromiee yTeHHE HAYYHBIX M HAYYHO-TIOMYJISPHBIX TEKCTOB IO BBIOpAHHOM
CIeLMaNIbHOCTH Ha mpumepe TekcToB: «Hayka u  HayuHble MeTOIbI»,«XHMHUYECKOE
npeanpustie», «COBpPEeMEHHbIE WHKEHEPHBIE TEXHOJOTUW», «XUMHUYecKas J1abopaTopus.
Texnuka Oe3omacHOCTH B Jlaboparopuu. M3MepeHus B XUMUYECKOW JIAOOPATOPHHY, «XHUMHS
Oynymero. CoBpeMeHHbIE TEHICHLIUN pa3BUTHs Haykn», «buorexHosorus. dapmaneBTuyeckue
IIPOU3BOJICTBAY, «3eneHas XxuMus. [IpoGneMsl sKoI0rum».

Jlekcuueckue  OCOOEHHOCTM ~ TEKCTOB  HAyYHO-TEXHHYECKOH  HaIpaBJICHHOCTH.
TepmuHONIOrKs HAy4HO-TEXHUYECKOH JINTEPATYphl HA U3y4aeMOM SI3bIKE.

Pazgen 3. IlpakTuka ycTHOM peun

3.1 [IpakTuKa yCTHOM pedH 1Mo TeMaMm:

3.1.1. «I'oBopuM o cebe, o0 cBoeit Oyaymiei mpodeccun,

3.1.2. «Moiil yHHBEpCUTETY,

3.1.3.«YHUBEPCUTETCKUIN KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHosoruueckas pedb o TeMe «o cedbe u o Oynymel npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKON PEUH.

3.3 PeueBoil 3THKET MOBCEIHEBHOrO OOIIEHUS (3HAKOMCTBO, IPEICTaBJICHUE,
YCTaHOBJICHHE M NOJIep’KaHhe KOHTAKTa, 3alpoc U cooOlieHne MHpopMaluy, noOyxaeHue K
JEWCTBUIO, BBIPAYKEHHE POCHOBI, COTTIACHS).

Oco0GeHHOCTH AUATOTMYECKON PEeUH IO MPOHAEHHBIM TEMaM.

Paznien 4. OcoGeHHOCTH S3bIKa CIIELUATBLHOCTH

I'pamMMaTnyeckue TpyJHOCTH SA3bIKA CHIELUAIBHOCTH:

4.1. I'pammaTHUECKUE U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEUAIBHOCTH:

PaznuuHble BapuaHTHI IepeBOja MpUYacTUil Ha pycckuil s3bIk. [IpruacTHeIe 060POTHI U
IIPUEMBI UX NIEPEBOJIA HA PYCCKUM SA3BIK.

4.2. CocnaratenbHoe HakJoHEHHE. POPMBI COCIAraTeIbHOTO HAKIOHEHUS B U3y4aeMOM
a3plke. MogjanbHble TJaroibl M HX HCIOJIB30BAHUE B MPEUIOKEHUSIX B COCIAraTelIbHOM
HAaKJIOHEHMH. TuIbl YCIOBHBIX NpEUIOKEHUH. BapuaHTel mepeBoAa MNpEAJIOKEHUH B
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cociaraTeIbHOM HAKJIOHEHHHM M YCJIOBHBIX MpeioxeHuid. Ilopsiok ciIoB B NpeAsoKEeHHU.
OMpaTruecKkrue KOHCTPYKIIHH.

4.3. V3ydyenue mpaBuWi MEpeBOjAa pasin4HbIX (opM HMHOUHUTHBA U WHOUHUTHBHBIX
000pOTOB Ha PYCCKUH S3BIK.

4.4 N3yyaroliiee YTeHUE TEKCTOB M0 TEMATHKE:

1) «JIabopaTopusi»

2) «/3Mepenust B XUMUYECKON 1a00paTopum.

CtuimcTrueckue OCOOCHHOCTH — CHEUMAIBHOW  HAyYHO-TEXHHUYECKOW JIMTEpaTypBHl.
Opranmzanus pabOTBIl €O CHENMAIBHBIMH cioBapsiMu. lloHsTHE O pedepupoBaHuH U
AHHOTHPOBAHWM TEKCTOB MO crenuanbHocTH. llonck HOBOW uWHpOpManuu mpu padoTe ¢
TEKCTaMU U3 MEPUOANYECKUX U3JaHUM U MOHOTpaduil, UHCTPYKIUI, IPOCIEKTOB U CIIPABOYHOMN
JUTEPATypHI IO pacCMaTPUBAEMON TEMAaTHKE.

4, O0beM yueOHOi JUCHUNINHBI
Bcero 1 cemectp 2 ceMecTp
Buapr yue6HOM paboThI B3a4. | BakaJa. | B3ady. | Bakad. | B3ay. | B akasl.
el gacax el gacax eIl qacax
O01asi TPy/10eMKOCTh 8 288 4 144 4 144
AVCHMILIHHBI 10 Y4eOHOMY IJIAHY
KonTakTnasi pa6ora (KP): 2,2 80 1,3 48 0,9 32
[Tpaktnyeckue 3anstus (I13) 2,2 80 1,3 48 0,9 32
CamocrositesibHas padora (CP): 4.8 172 2,7 96 2,1 76
KoHTakTHas caMOCTOSITeIIbHAS 0.4 0.4 i i
paborta
CamMocTosTeTbHON H3yUeHNe 4.8 21
v 1716 956 | 2,1 76
pa3fesoB TUCIUTUIAHBI
N 3auer ¢
Buabl KOHTPOJIS: 3a4€T C O1[eHKO¥ .
OIIEHKO¥i
KonrtakTHas pabora —
0,4 - - 014
MIPOMEKYTOUHAS aTTECTALMS 1,0 1,0
IToaroroBka K 3K3aMeHy 35,6 35,6
3auver ¢
Buja uToroBoro KOHTpoOJIs - DK3aMeH
OIIEHKO¥i
Bcero 1 cemectp 2 ceMecTp
Bunpl yaeOHOM paboThI B3a4y. | BacTp. | B3ady. | BacTp. | B3ad. | Bacrtp.
el qyacax el qacax eIl Jacax
O01masi Tpy10eMKOCTh 8 216 4 108 4 108
AUCHUILINHBI N0 Y4e0HOMY IIaHY
Konraktnas pa6ora (KP): 2,2 60 1,3 36 0,9 24
[Tpaktueckue 3anstus (I13) 2,2 60 1,3 36 0,9 24
CamocrositesbHas padora (CP): 4.8 129 2,7 12 2,1 57
KoHnTakTHas camocrosiTenbHas 0.3 0.3
pabota
CamocTosiTenpHOE U HU 4.8 27
OCTOATEIBHOC HIYHCHHE 128,7 717 | 21 27
pa3aesoB JUCIUILITUHBI
N 3auer ¢
Buabl KOHTPOJIA: 3a4eT ¢ OLEHKOM .
OIIEHKOIi
KonraktHas padota — 1.0 0.3 i i 1.0 0.3
MIPOMEKYTOYHAsI aTTeCTALUS
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IToaroToBKa K 3K3aMeHy 26,7 | | 26,7

Buja urorosoro KOHTPOJIsA 3auer ¢

. IK3aMeH
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbl AU CHMIIJIMHBI
«Pusrocopus»

1. Heap aucuumiMHbl — CPOPMHUPOBATH y CTYACHTOB KOMIUIEKCHOE INPEICTABICHUE O
pomu u mecte ¢GMIOCOGUH B CUCTEME T'yMaHUTAPHBIX, COLMAIBHBIX M ECTECTBEHHBIX HaYK,
MO3HAKOMUTh HX C OCHOBaMHU (HIOCO(PCKOTO 3HAHHSA, HEOOXOMUMBIMU ISl PEIICHHS
TEOPETHUYECKUX M MPAKTHUYECKHX 3a/1a4.

2. B pe3yabTrare u3yYyeHHMsl JAUCUHUILUIMHBI oOOydawmmiicds 10 mnporpamme
0akajlaBpuaTa J0JIKeH:

Obaaoams crnenyomuMu oOuekyabTypHbiMU (OK) KoMneTeHuusaMu:

— CHOCOOHOCTBIO MCHOJB30BaTh OCHOBBI (MIOCOPCKUX 3HAHUWA i1 (OPMHUPOBAHUS
MupoBo33penyeckoit mosuiuu (OK-1);

- CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHI MPABOBBIX 3HAHWH B pa3iMyYHBIX chepax
nestenbHoCcTH (OK-4).

3namo:

— OCHOBHOE COJIep’KaHUe TJIABHBIX (PHIOCO(PCKUX IIIKOJ U HAIPABJICHUH, IPEICTaBUTEICH
ATHUX IIKOJI, CBSA3b U pa3nuune X GuiocoHCKux uaeu;

— CBSI3b HUCTOPUKO-QMIOCOPCKMX KOHIEMIMA C COBPEMEHHBIMU MpoliemMamMu
WHIUBHUIYATBHOW U 0OIIECTBEHHOM KU3HM.

Ymemo:

— MOHMMAaTh M aHAIN3UPOBAaTh MHUPOBO33PEHYECKUE, COLMANbHbIE U HHIUBUAYAJIbHBIC
po0OJIeMbl COBPEMEHHOMN )KU3HH;

— IPaMOTHO BECTU JUCKYCCHIO, apryMEHTHPOBAHO OTCTauBaThb CBOIO IO3ULUIO IO
3HAYUMBIM (pritocoCKUM TIpoOJIeMaM COBPEMEHHOW KW3HHM, ONMUPAsCh Ha HapaOOTaHHBIA B
ucropun ¢puaocodun MaTepua;

— MPUMEHSTH MOTy4YeHHbIE PHIOCO(CKUE 3HAHUS K PEIICHUI0 IPO(pEeCCHOHANbHBIX 3a/1a4.

Braoemy:

— IpeAcTaBiIeHUAMHU O (uiocoduu Kak Hayke M CHCTEME LIEHHOCTEH, ee mecre B
cucTeMe T'yMaHUTApHOIO 3HAHMS, @ TAK)KE OCHOBaMHU (HIIOCO(CKOTO MBIIIUIECHUS;

— KaTeropHajbHbIM alapaToM U3y4aeMoM JUCLUIINHBI,

— GuocopcKUMHU METOJaMU aHaJIU3a Pa3IMUHBIX IPOOIIEM;

— HaBbIKaMU QUIOCO(PCKON KyIbTYpbI Ul BBIPAOOTKH CHCTEMHOTI'0, IIEIOCTHOIO B3I
Ha JIeHICTBUTENBHOCTh U MECTO XMMHUU B LIEJIOCTHON KapTUHE MUPA.

3. Kpartkoe cogep:xaHue QU CIHILIAHBI

Beenenue. @unocodus, ee MpoOUCX0KIACHUE U POJIb B OOIIECTBE.

Pa3nen 1. OcHoBHBIE (HI0COPCKUE HIKOIBI.

Antnynas Quinocodpus (mocokpatuku, cocuctsl, Coxpar, J[emokput, Ilnaros,
ApucToTenb, TUHUCTHYECKU-pUMCKas (unocopus). OcHOBHBIE MPOOIEMBbI CPEAHEBEKOBOI
¢wiocopun u snoxu Bospoxaenus. Pwuinocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocBemenus. Hemenxkas knaccudeckas ¢unocodus. Pycckas ¢punocodus XIX —
XX BB. OcHOBBl MapkcUCTCKOH ¢uuocopuu. OCHOBHbIE HaNpaBICHUs COBPEMEHHOMN
¢mnocopum.

Pazpnen 2. ®uiocopckue KOHUENUUuU OLITHS M MO3HAHUSA.

[IpoGnema ObrTHst B uctopun ¢unocopuu. IloHATHA MaTepUaIBHOTO U HJICATBHOTO.
OcHoBHBIE (punocockre HampaBieHUs: MaTepuaau3M U uaeanu3M. [IpuHUIMO TI006aIBHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHON Hay4YHOU KapTHHE MUpA.
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Konnenuuu npocTpancTBa v BpeMEHHU B UCTOPHH GHIIOCO(UHN U HAYKH.

[Ipoucxoxnenue cosHanus. Ponb Tpyna B IpOUCXOXKAECHUN CO3HaHUs. M ieanucTuueckue
U MaTepuajgucTHuecKkue KoHuenuuu co3HaHuss. Co3Hanue u  Mo3r. Co3HaTenpHOE U
6ecco3narenbHoe. CozHanue U s3bIK. CoO3HAHME U CAaMOCO3HAHHE.

Konnenmu rHOCEONOTMM B UCTOPUH  (PHUIOCO(GHH: CEHCYalH3M, paIOHAIN3M,
CKENTHUIM3M, arHOCTUIIM3M, KOHLIETILIHS BPOKICHHbBIX UJIEH, anpuopu3M. /lnaekTuka no3HaH us:
YyBCTBEHHOE U paluoHaibHOe. OCHOBHbIE TEOPUU UCTUHBI.

Pazgen 3. Ipo6iiemsbl yesioBeka B puiiocoduu.

Yenosek kak mpeamer ¢uiocodekoro ananusa B uctropuu punocoduu. Iponcxoxaenue
YeJlOBEKa: IPUPOJIHBIE U COLMAJIbHBIE YCIOBHUS AaHTPOINOCOLMOTeHe3a. buosornueckoe u
collMalibHOE B yesoBeke. HAMBUA, MHANBUYaIbHOCTb, TUYHOCTD.

CMmbICn KU3HU M TIpelHa3HaueHue uenoBeka. JKusHb, cmepTh, Oeccmeprtue. JBrkeHue
HEHACWINs, €ro pojib B coBpeMeHHOM >xu3HM. llenu u uenHoctu. CBoboga BoOIM U
OTBETCTBEHHOCTh JIMYHOCTH. HpaBCTBEHHbBIE, PETUTHO3HBIE, SCTETUUECKHE IEHHOCTH.

Paznen 4. ®unocopus nucropuu u odmecTsa

YenoBek B CHUCTEME COLMAILHBIX CBs3el. JIMuHocTh HW  Macchl, cBoOOJa H
HeoOxoaumMocTh. Pumocoduss uctopuu: GOpMaIMOHHAS ¢ IUBWIM3AIMOHHAS KOHIEMIUN
ucropuyeckoro pasButus. [Iporpeccucrckue W HUKIMYECKHE MOJENH pa3BuTus. ['noOanbHbIE
npo0eMbl coBpeMeHHOCTH. KoHlenus ycToiunBOro pa3BuTHs U CLieHapuu OyIyIIero.

OO6mectBo u ero crpykrypa. CounuanbHas, TMOJIMTUYECKass M JyXOBHas cQepsl
obmectBa. Konrnenuu rocynapctsa B HCTOpuH Gpriiocodckoi MbICTU. ['paxkaaHckoe 001mecTBoO
U IIPaBOBOE TOCYAApPCTBO.

Pasznen 5. ®usiocodckue npodjieMbl XUMUH U XUMHYECKOH TEXHOJIOTHU

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHS, €0 METOABI U (OPMBL
Hayunble peBomOIMU M CMEHA TUIIOB pallMOHANIbHOCTH. Hayka B COBpeMEHHOM MHpE. DTHKA
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUsT HayKu U TexHHKU. ColMalbHble MOCIEACTBHUS Hay4yHO-
TEXHMYECKOTO Tporpecca. DTUYECKHME M SKOJIOTMUECKHE HMIEPATUBbl Pa3BUTHA HAYKU U
TEXHUKH.

MecTo XUMUU B CUCTEME e€CTeCTBeHHbIX HayK. OCHOBHas mpobjemMa XUMHUH KaK HayKd U
mpousBojcTBa. llenn wu  3amaunm  xumuyeckoil  TexHojoruu. Choenuduka  XUMHKO-
TEXHOJIOTHYECKOI0 3HaHUS: (PyHIaMEHTalIbHOE U MPUKIAAHOE, IMIIUPUIECKOE U TEOPETUYECKOE

4. O0beM y4eOHOI JUCHTUNIIMHBI

" B 3au. B akan.
Buner yue6HOI paboTh e qacax
OO0masi Tpy10eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 5 180
Konraktnas pa6ora (KP): 1,33 48
Jlexuuu (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CaMocCTOsATENbHOE U3YUEHHUE PA3JEIIOB JUCIIUILIMHEI 2,67 96
Bua kOHTpOJIA: IK3aMeH 1,0 36
KoHTakTHas paboTa — MpOMEXYTOYHas aTTeCTalus 1 0,4
[ToaroToBka K 3K3aMeHy 35,6
By HTOroBOro KOHTpOJIs IK3aMeH
. B 3au. | Bacrp.
Bunsl yaeOHOM paboThI e qacax
O01mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 5 135
KonraktHas pabora (KP): 1,33 36
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Jlexiuu (JIek) 0,89 24

[IpakTnueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 2,67 72

CamocTosiTeIbHOE U3yYEHUE PA3/IEIIOB JUCIIUIUIAHBI 2,67 72
Buja KOHTpOJIfA: IK3aMeH 1,0 27
KoHTakTHasi paoTa — NPOMEKYTOUYHAsI ATTECTAIUSI 1 0,3
IloaroroBka K 3K3aMeHy 26,7
Buja nToroBoro KOHTpoOJisi JK3aMeH

AHHOTanus padoyeil MPOrpaMmbl IMCHUIIHHBI
«Hcropus»

1. Hear aucuumianHbl — QopmMupoBaHue y OOYyYaAIONIUXCSA  IEITOCTHOTO
npeAcTaBieHus: 00 ucropudeckom mponuioM Poccuu, ee Mecte BO BCEMUPHO-UCTOPUUECKOM
mpotliecce.

2. B pesyabrare m3ydeHus JMCUMINVIMHBI O0OYYAalOIIUiic IO Iporpamme
0akajiaBpuaTa J10JIKeH:

Obaaoams crnenyromuMu oOekyabTypHbiMU (OK) KoMneTeHuusaMu:

— CMOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIE 3TAIlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IeCcTBa 151 OPMHUPOBAHUS rpaxkaanckoi mosummu (OK-2).

3namo:

— OCHOBHBIE 3Tarbl U KI04eBble cCOObITUS UcTOpUH Poccuu u mupa;

— OCOOCHHOCTH pa3BUTHUA POCCUUCKOTO TOCYIapCTBa, BBIAAIOIIUXCS — JeATeNnel
OTEYECTBEHHOM M BCEOOIIEH HCTOPHUH.

Ymemo:

— COOTHOCUTH OOIIME HCTOPUYECKUE TMPOLECCHl M OTHENIbHbIE (AaKThl; BBISBISTDH
CYLIECTBEHHbIE YEpPThl HMCTOPUYECKUX TMPOIECCOB, SBICHUI M COOBITUH; aHaJIM3UPOBATH
COLIMANIbHO-3HAUYMUMBIE TTPOOIIEMBI;

— QopmynupoBaTh M apryMEHTUPOBAHO OTCTauBaThb COOCTBEHHYIO MO3UIHUIO TIO
pa3IMYHbBIM MpobIeMaM UCTOPHUU.

Braoemy:

— IPEJCTABICHUAMU 00 UCTOPUM KaK HayKe, e MECTe B CHCTeMEe I'YMaHUTAPHOTO 3HAHMS;

— IPEJCTABICHUAMH 00 OCHOBHBIX ATalax B UICTOPUU YEIIOBEUECTBA U UX XPOHOJIOTUH;

— KaTeropHaJIbHO-NIOHATUIHBIM alnapaTroM U3y4aeMoOul JUCLMIUINHBL;

— HaBbIKAMH aHAJIN3a UICTOPUUYECKUX UCTOUHUKOB.

3. Kpartkoe coagep:xaHue QUCIHILIAHBI

Pazmen 1. WUctopus kak Hayka. OcOOEHHOCTH CTaHOBJICHHSI TOCYJapCTBEHHOCTH B
Poccun.

1.1. Ucropuss B cucremMe COUMaIbHO-TYMAHUTAPHBIX HayK. OCHOBBI METOJO0JIOTHH
ncropuueckoit Hayku. Hauano rocynapcrsenHoct. Kuesckasi Pyce.

Mecto uctopum B cucreme Hayk. [Ipeamer wucropuyeckoir Hayku. Ponb Teopum B
no3HaHuu mpouuioro. CymHOCTb, (GOpMbI, (GYHKIIMH UCTOPUYECKOTO 3HAHHS. VICTOYHHKHU IO
OTEUeCTBEHHOW wHcTOpuHM, uX kiaccupukanusa. HMcropus Poccunm — HeoThemiemas dacTh
BCEMHUPHOM UCTOpUH; 00I1Iee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHH.

CnaBsiHCKOe O0OIIECTBO B OIOXY pacceleHusi. OJTHOKYIbTYpHBIE U  COIMAJIBbHO-
MIOJINTUYECKUE  TIPOLIECCHl  CTAHOBJIEHUS POCCHUHCKOHW TOCYHApCTBEHHOCTH. (OCHOBHBIE
COIMANILHO-9KOHOMHMYECKHE MPOLecChl U crenndurka GopMupoBanus GeoqalbHBIX OTHOIICHHIMA
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Ha Pycu. OcoOeHHOCTH couManbHO-MOMUTHYECKOTO pa3BuTus Kuesckoit Pycu. Ilpunsitue
XpuctuancTBa. PopMUpPOBaHUE IIPABOBOM CHCTEMBI.

1.2. Pycckue 3emmnu B XII — nagane X VI BB. O6pazoBanue Poccuiickoro rocymaapcraa.

[Ipuunnbl 060coOieHUsT 3eMenb M KHsDKeCTB. COLMAIbHO-TIOJIMTHYECKAsT CTPYKTypa
PYCCKHX 3€Meib Iepuoja IMOJUTUYECKON pa3apobseHHOoCTH. DOpMHUpPOBAaHUE PA3TUUYHBIX
COLIMOKYJIbTYPHBIX MOJIEJICH Pa3BUTHS APEBHEPYCCKOTO OOIIECTBA U TOCYIapCTBA.

MomroJo-tatapckoe HamectBue Ha Pych. Dkcnancus B 3anannyio u CeBepo-3amnaanyro
Pycs. Benukoe kuspkectBo JlutoBckoe m Pycckoe rocymapctBo. ConpaiabHO-NOJUTHUECKHE
M3MEHEHHsI B PYCCKUX 3€MJISIX B TIIEPHOJ MOHTOJIO-TaTapckoro rocmoxactBa. Cnenmduka
dopmupoBanus eaunoro Poccuiickoro rocynapcra. Pa3surue ¢peoqaabHOro 3eMIIeBIaICHHS.
ConepunuectBo KHsbkecTB CeBepo-Bocrounoit Pycu. [lpuunubl Bo3BbIIEHHS MOCKOBCKOTO
kHsDKecTBa. [lepBbie MockoBckue KHs3bsl. Jmutpuit Jlonckoit. KynmukoBckas OutBa, €€
nucropuyeckoe 3HaueHue. Ponb 1epkBu B 00beAMHNUTENBHOM Ipolniecce. Cepruil Pagonexckuid.

OcoOenHoct mosuTH4ecKoro ycrpoircrtBa Poccuiickoro rocynapcrBa. HWpan 111
Bo3HHKHOBEHME COCIIOBHOW CHUCTEMBI OpraHuzanuu oodumectBa. MectHuuectBo. [Ipeanocsiiku
CKJIQJBIBAaHUSI CaMOJEPKAaBHBIX 4epT rocyaapcTBeHHoM Biactu. Bacumui III. Hcropuueckoe
3Ha4YeHHE 00pa3oBaHus equHOTO Poccuiickoro rocymapceraa.

1.3. Poccus B cepenune XVI — XVII BB.

WBan ['po3HBII: NOWCK albTEPHATHBHBIX NYTE€W COLMAIBHO-IIOJATHYECKOIO Pa3BUTHUSA
Pycu. CknaapiBaHue COCIOBHO-IPEACTABUTENBLHON MOHAPXUU U €€ OCOOEHHOCTH 110 CPAaBHEHUIO
co ctpanamu 3anaaHoi EBpornsl. 3emckuit Cobop. M36pannas Pana. Pedpopmsr 50-x ronoB XVI
Beka M ux 3HaueHue. CynmeOuuk 1550r. Crormaseiit Cobop 1551r. [Ipucoenunenne xk Poccun
[ToBomxkbs, [lpuypanes u 3amagHoit Cubupwu. JIMBOHCKash BOWHA: IEIW M MPUYUHBI HEyIad.
OnpuyHKMHA: TPUYUHBI, CYIIHOCTb, MOCAEACTBUS. X03aiicTBeHHOE pazopenue 70-80rr. XVI B.
DTambl  3aKpeNolIeHUsT  KpecThAHCTBA.  DopmupoBaHue  OPUIMATBHONW  HACOJOTHUH
CaMOJIEpIKaBHsL.

«CMyTHOE BpeMms»: ocialbjeHHe TOCYJAPCTBEHHBIX Hayaj, IIONBITKA BO3POXKIACHUS
TPAIULMOHHBIX («IOMOHIOJIbCKUX») HOPM OTHOIIEHUH MEXIy BJIACTBIO U OOLIECTBOM.
[IpaBnenue bopuca I'ogynoBa. Jhxenmurtpuii I. bosipckuit napes Bacunuii [lyiickuii. Bocctanue
N. bonoraukosa. Jbkenmutpuii II. denomen camo3BancTBa. [loabCcKo-1IBEICKAsS HHTEPBEHIIMS.
Cemubospiinsa, okkynanus Mocksel. Posib HapoHOTO onosideHus B 0cBOO0k1eHMH MOCKBBI U
m3rHaHuu uyxkesemieB. K. Munun u JI. Iloxkapckuit. 3emckuii cobop 1613r. Bomapenue
IuHacTUA POMaHOBBIX.

Tepputopuss u HaceneHue crpanbl B XVII B. Bausanue nocneactBuit «CMyTHOTO
BpPEMEHN» Ha d3KOHOMHUUYecKoe pa3Butue Poccun. Pa3Butne dopm (eonanbHOro 3emiepnaaeHus
u xo3sictBa. CobopHoe Ynoxkenue 1649r.: ropunndyeckoe oopmiieHHe KPErnoCTHOTO IpaBa U
cocioBHBIX (pyHKIMHA. PocT o0iecTBeHHOro pasieneHus Tpyna U ero crneuuanusauus. [lepssie
MaHy(pakTypsl M uX Xapakrep. Hauano ¢opmMupoBaHHs BCEpOCCHICKOrO phIHKA. SpMapku.
Pa3BuTHe BHYTpEeHHEH U BHEIIHEH TOPrOBIU. YKpeIUIeHHe KynedectBa. HOBOTOproBsslii ycTas.
IlenTpanuzanus BiIacTd, Hadajao Mnepexoja K aOcomrotusmy. [IpekpaiieHue nesTenbHOCTH
3eMckux cobopoB. M3menenne ponu bosipckoit Aymsl. LlepkoBs u rocyaapctso. llepkoBHbII
packoin. «byHTamHbii Bexk». I[IpuumMHBI MaccoBBIX HaApOIHBIX BbICTyIUlIeHHH B XVII B.
I'opoackue O6yHTbl. Boccranue moxa mpensoaurensctBoM C. PasuHa: npuunHbl, 0COOEHHOCTH,
3HAUEHHUE U NocieACcTBUs. Poccuiickas MpIcab U KyJabTypa B nipeaasepuu HoBoro BpemMeHH.

Pazpnen 2. Poccuiickas umnepust B XVIII- nagane XX B.

2.1. Poccuiickoe rocyaapctso B X VIII Beke — Beke MOJIEpHU3ALMH U IPOCBEIICHUS

XVIII Bek B eBponeickor 1 MUpOBOM uctopuu. Poccus u EBporna: HOBbIE B3aUMOCBSI3H U
pasnmuuust. [letp I: 6opbOa 3a mpeobpazoBaHue TpagulOHHOTO 0601ecTBa B Poccun. OCHOBHBIE
HampaBJICHUsl «EBPOMEH3AllMU» CTPaHbl. OBOJIONMS COLMAIBHOW CTPYKTYphl OOIIecTBa.
Bruemnsas nonmtuka Ilerpa I, e€ cBs3b ¢ npeobpazoBaHusMu BHYTpU cTpanbl. Pedopmer lerpa I
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KaK IepBasi MOMBITKA MOJCPHHU3AIMU CTpaHbl, €€ 0COOCHHOCTH. Pa3BUTHE MPOMBIIIJICHHOCTH.
YcwiieHne pony rocyaapcTBa B HapallMBaHWM MPOM3BOJMTENBHBIX CU cTpaHbl. KoHuenus
MepkaHTIIIM3Ma U e€ peamusamuss B Poccum. Co3manue perynspHoi apmum U (riora.
AnvunuctpatuBHas pedopma. LlepkoBHas pedopma. Tabenr o panrax. bopeba ¢
KOHcepBaTUBHOU omnno3unue. OdopmiieHne adconoTH3Ma, OCHOBHBIE YEPThl U UCTOPHUUECKOE
3HaueHue. l[Ipososrnamenue Poccun nmmnepueil. YmpoueHue MexXAyHapOIHOIO aBTOPUTETA
CTpaHBI.

JIBOpLIOBBIE TIEPEBOPOTHI, HMX MPUUYMHBI, COLMATIBHO-TIOJIMTUYECKAs] CYIIHOCTh H
nocieacreuss.  ®asopurusm.  Pacmmpenue — npuBwierud - ABopsHCTBA.  JlanpHenmas
OrOpOKpaTH3aIysl rocammnapara. BHemHsas noiauTtuka Bo BTopol uyerBeptH — cepenuHe XVIII
BEKa.

Exkarepuna II: ncTokM U CyIIHOCTH Ayain3Ma BHYTpeHHEN NOJUTHKU. «IIpocBemeHHbIi
abcomootuzmy. Cekynsipuzanusi EPKOBHBIX 3eMelb. YJIOKeHHass kKomwuccus. KpecThsaHckuit
Bonpoc. HaponHoe Boccranue nox npensoautensctBoM E. IlyraueBa (mpeamockuiku, Xapakrep,
OCOOEHHOCTH, MECTO B HCTOpUH). YKpEIUIeHHE TIoCyIJapCTBEHHOTO ammapara. ['yOepHckas
pepopma. CocnoBHas mnonutuka Exarepunst II.  HoBblii  ropuauueckuil  cratyc
nBopsiHcTBaBHemHsAs mnomutuka Poccum Bo Bropol mnonoBuHe XVIII Beka. JlanmpHelmee
pacuupenue rpanul Poccruiickoi uMnepumu.

HapcTBoBanue IlaBna I. IlonbiTka orpaHUyYeHrs TBOPSHCKOW BJIACTH CAMOJEPKABHBIMHU
CpeacTBaMH. Y KEeCTOUYEHHE MOJUTUYECKOTO PEXHUMA.

Pycckas kynprypa XVIII Beka: OT NETPOBCKUX HHULIMATHUB K «BEKY IIPOCBEIICHU.

2.2. Poccus B XIX cronerun.

[Tpombimnenusiii mepeBopotr B EBpome u Poccuu: oOmiee m ocoOenHoe. Baxueimme
ycnoBus nepexona Poccuun k MHIyCcTpUaabHOMY OOIIECTBY — pElIEHHE KPECThSIHCKOIO BOMpoca
Y OTPaHUYEHUE CaMOJICPHKABHUSL.

KpecTtpauckuii Bompoc: stanbl penieHus. [lepBble MOACTYNBI K OTMEHE KPEMOCTHOIO
npaBa B Havasie XIX B. Yka3 1803r. 0 «cBOOOIHBIX Xytebomnaniiax», ykas 1842r. 06 «o0s13aHHBIX
kpectbsiHax». Pedopma I1. JI. Kucenepa. Pemenue KpecThbsTHCKOTO BOTIPOCA B TIEPHOT TTPABIICHUS
Anexcangpa IlI. [Ipeamnocbuiku ¥ MpUYUHBI OTMEHBI KPEMOCTHOTO MpaBa B Poccun. «Manudect»
19 deBpans 1861r. u «llonoxxeHus»: UX coaepkaHue, 3HAYCHHE, BO3CHCTBHE HA PA3BHUTHE
nopedopmenHor Poccun.

[lonbiTkM peQopMUPOBAaHUS CHUCTEMBI TOCYAApCTBEHHOro yrpaBieHus. [IpoexTsl
nubepanbHbix pehopm M. M. Cnepanckoro m H. H. HoBocumbiieBa mpu Anexcanape 1.
N3menenune nonurudeckoro kypca B Hayasie 20-x rr. XIX B. BHyrpennss nonutrka Hukomnas L.
VYkperienue camojiep>kaBHOM Biactu. JlanbHelinas 1eHTpanu3anus, OHOPOKpaTH3AIMSL
rocyaapcTBeHHOro ctpos Poccun. Ycunenue pernpeccuBHbIX Mep.

Pedopmbr 60-70-x rr. B 006IaCTM MECTHOTO YOpaBlIEHUS, Cylda, apMHH, Me4YaTH U Jp.
Hcropudeckoe 3naueHue npeodpazoBanuii 60-70-x rr. «Kortppedopmbr» Anekcanapa III.

Oo6mectBennoe nBuwxkenne B Poccunm XIX Beka. DopMupoBaHHe TpexX TEUCHHIL:
KOHCEpBaTHUBHO-OXPAHUTEIbHOTO,  JHOEpampHOr0 W paaukanbHoro.  KoHcepBaTHBHO-
oxpanurtenbHoe HanpasieHue. H. M. Kapamsun. C. II. IlleBsipeB. M. II. Ilorogun. M. H.
Karkos. K. II. Tlo6emonocues. . . Unonaiickuii. C. C. YBapoB. Teopus «oduruanbHoi
HapOJHOCTI».

JIubepanvHoe HampaBienue. Upelinoe Hacnemue II. . Yaamaesa. 3anmagHuku u
cnaBsHouibl. K. JI. Kagenun. b. Y. Ynuepun. A. 1. Komenes. K. C. AkcakoB. CraHOBIeHHE
UJEO0JIOTHN pycckoro aubepanusma. JInubepanbHas 6ropokpatus u e€ posb B pedopmax 60-70-x
rr. XIX B. 3emckoe nBmxenune. OcOOEHHOCTH POCCUIICKOTO TnOepann3Ma.

PagukanbHoe HampaBineHue. Hawano ocBoOoauTenbHOro JBHXKEHHUs. JlekaOpuCTHI.
dopMHpOBaHUE HJICOJOTHH JieKabpu3ma. OBoutornus aBwkeHus: «Coro3 cnaceHus», «Coro3
6naronenctBusi», CeBepHoe u HOxHoe o00mecTBo. OCHOBHBIE NPOTPaMMHBIE JOKYMEHTHI.
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Boccranuss B IlerepOypre m Ha rore. IIpuumHBl TOpakeHUS M 3HAYCHHUE BBICTYIUICHUS
nexabpuctoB. [1onbITKH MPOAOIKUTE Tpaauuio nexkadpuctos. Kpyxku 20-30-x rogos XIX B.
[Ipennocelnky ¥ UCTOYHUKM couuanu3ma B Poccun. «Pycckuit conmanmusm» A. U. I'epuena u H.
I'. Yepubruesckoro. Ilerpamesusl. C. I'. HewaeB u «ueuaeBmuna». Hapognuuectso. M. A.
bakynun. II. JI. JlaBpoB. II. H. Tkaues. IlomuTuyeckue HIOKTPHHBI WM PEBOJIIOLMOHHAS
NEeSTEIHbHOCTh HapoJHUYEeCKUX opranuzanuii B 70-x — Havane 80-x rr. XIX B. JIuGepanbHbie
Hapogauku 80-90-x romos. CraHoBieHue pabouero apwkeHus. OdopmileHHE MapKCHCTCKOTO
teuenus. ['. B. [lnexanos. B. . YibsHoB (Jlenun).

Buemnss nomutuka Poccum B XIX B. Ilpuumnbel OtedyectBeHHOM BoitHbI 1812r.
3nauenue nobdensl Poccuu B BoiiHe npotus Hanoneona u ocBoboautensHoro noxoaa B Eepory.
Poccuiickoe camonepxkaBue u «CasieHHblil Coro3». BocTounslit Bonpoc u ero pemenue B XIX
Beke. Poccust u Hapoael CeBepHoro KaBkasza. KpeiMmckasi BoiiHa, €€ NMPUYMHBI U MOCIIEICTBUS.
[Tonutuka Poccun Ha Jlansaem Boctoke. [Iponaxxa Anscku. [Ipucoequnenune Cpenneit Asuu k
Poccun.

Pycckas xynbrypa B XIX B. O011ue 10CTHXEHUS U TPOTUBOPEUHSL.

2.3. Poccus B Hayane XX Beka (1900 — 1917rr.)

Tepputopus u Hacenenue Poccun B Hayane XX Beka. CouuanbHas CTPYKTYpa.

Oco0eHHOCTH COIMAIbHO-3KOHOMHYECKOro pa3Butus Poccum B Hauane XX Beka.
OObekTBHasT  MOTPEOHOCTb  MHIyCTpHaNbHOM  MonepHu3ammu  Poccuu.  Ycunenue
roCyJIapCTBEHHOTO perynupoBanusi skoHomuku. Pegopmer C. FO. Burre. Pycckas nepeBHs B
Hayaie XX Beka.

CootHomenne nosmtrdeckux cui B Poccnn B Hauane XX Beka. Hapacranme xpusnca
camozepxxaBus. IlepBasg poccuiickas peBOJIIOLUSA: HPUYMHBI, XapakTep, OCOOEHHOCTH,
NBIDKYIIAE CHWJIBI, OTambl, 3HadeHue. Manudect 17 okrsaops 1905 1. OOGpasoBanue
MOJIMTUYECKUX MapTUH, UX I'eHe3MC, KIacCu(pHKalMs, IporpaMMa, TakThuka. ['ocyaapcTBeHHas
ayma Hadasla XX BE€Ka — MEPBBIM OMBIT POCCUICKOrO MapiaMeHTapu3Ma. TpeTberOHbCKAs
nonutrdeckas cucrema (1907-1914): Bnacte u o6mectBo. CToJBITUHCKAsT arpapHas pedopma:
HSKOHOMMYECKAs, COLMAIIbHAS U ITOJIUTUYECKAs! CYITHOCTb, UTOTH, TOCIIEICTBHSL.

IlepBass mupoBasi BoiiHa W y4dacthe B Heill Poccuu. BnusiHue BOWHBI Ha COLMAJIBHO-
SKOHOMMYECKOE M mojuTHdeckoe passutue Poccun. Kpusuc BiacTu B rojpl BOWHBI U €T0
UCTOKU. BrusiHue BOMHBI Ha NpuUOIMKEHHE OOLICHAMOHANIBHOIO Kpusuca. Poccus HakaHyHe
PEBOJIIOLIUH.

IToGena DeBpanbckoil PEBOJIIOLMU U KOPEHHbIE M3MEHEHHUS B IMOJUTHYECKOM KU3HU
ctpanbl. Bpemennoe mnpaButenbctBO U Iletporpaackuii Coser. llonuTudeckue napTuu B
YCIOBUSAX JBOEBJIACTUA. AJbTepHaTUBbI pa3Butuss Poccum mnociae Pespana. ConuanbHo-
HSKOHOMMUECKAs MMOJIUTHKA HOBOM Bi1acTu. Kpusucel Bnactu. KopHMIIOBCKOE BBICTYIUIEHHE U €T0
pasrpom.

Pasnen 3. Ot coBeTckoro rocyaapcrsa kK cCoBpeMeHHol Poccun.

3.1. ®opmupoBaHue U CYIIHOCTh coBeTckoro ctpost (1917-1991rr.).

bonbmeBucrckas crparerus: npuuuHel nodensl. IloaroroBka m nobena OKTAOpHCKOTO
BoopykeHHoro Boccranus B Ilerporpane. II Bcepoccuiickuil cbe3n COBETOB M €ro pelIeHUs.
DOKOHOMHYECKass W  colMajbHas MOJUTHKA OoibiieBUKOB. Hawamo  ¢gopmupoBaHus
OJTHOTIApPTUIHON MoJauTHUYeCKOU cucteMbl. Pocnyck YupeautensHoro cobpanus. Koncruryrus
1918r. bpecrckuii Mup.

I'paxnaHckas BOMHA: MPUYMHBI, 3TAIlbl, PACCTAHOBKA CHJI, PE3YIbTATHI U IOCIEACTBHUS.
WuTepBeHnys: npuunHbl, (opmbl, MacmTald. Mpeonorusi, MONMUTHKA, MPAKTHKA «BOEHHOTO
KOMMYHH3May.

[lonoxenne cTpaHbl TOCIAE OKOHYaHMS TIpaxJaHCKoW  BoMHbl.  ConuasbHO-
HSKOHOMHUYECKUH U MOJIMTHYECKUI KPU3HCHI B cTpaHe Ha pyoexe 1920-1921rr. Ilepexon K HOBOM
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SKOHOMMUECKON nosuTuke. CyllHOCTb, L€, peanu3anus, IpoOTUBOpEUHs, cyib0a U 3HaUECHUE
HD3Ila. YTBepxaenue oqHOMAPTUHHON NOJUTUYECKON CUCTEMBI.

HanmonansHo-rocyaapcTBeHHOE cTpoUTeNnsCTBO B 20-¢ rT. Jnckyccun 06 oOpazoBaHun
CCCP. I cve3n CoeroB CCCP, ero pemienus u mecto B ucropuu. Koncturynuss CCCP 1924r.

[Nomutrueckast 6oprba B maptum u rocynapctse. [locnennue padotsr B. U. Jlennna o
BHyTpeHHeil n BHemHei nonutuke Coserckoro rocynapcrsa. Bozseimenue M. B. Cranuna.
Boppba ¢ ommosummeli mo Bompocam pa3BuTHA cTpaHbl. CeepreiBanme HOIla, xypc Ha
CTPOUTENIHCTBO COLMAIN3MA B OJHOM CTpaHe.

CCCP B rompl mepBbix mstuierok (komen 20-x rr. — 30-e rr.). ®opcupoBaHHOE
counanuctuueckoe crpoutensctBo B CCCP. Munycrpuanuzauus: NpPeArnoChbUIKA, UCTOYHUKU
HAKOIUIEHMsI, METOJI, TEMIIbl, pe3yiabTaThl. [l0JUTHKA CIIOMIHON KOJUIEKTMBH3ALMH CEJIBLCKOTO
X03siicTBa, €€ NpUYUHBI, SKOHOMHUYECKHME U COIMalibHble mociencTBus. llena «Oonbioro
CKayKa.

®dopmupoBaHue pexuMa JMyHOM Biacth CTajiMHa ¥ KOMaHJIHO-aJMHUHHUCTPATHUBHOM
CHCTEMBI yIpaBJIeHUs rocyaapcTBoM. CpallliBaHHe MapTUHHBIX M FOCYIapCTBEHHBIX CTPYKTYD.
Howmenxknarypa. Posnbs u mecto CoBeroB, mpocoro3oB, CyAeOHBIX OpraHOB U HMPOKYpaTyphl B
CO3[1aBAEMOM TOTAIMTApHOM monuTHdeckor cucreMe. KaparenbHble opranel. MaccoBsie
penpeccum.

[Ipobmema wmaccoBoit mojaepxkku coBerckoro pexuma B CCCP. Yaudukamnms
OOLIECTBEHHOMN KHU3HU, «KYJIbTypHas peBosonus». bopp0da ¢ nHakombiciareM. ConpoTUBIEHHE
CTAJIMHU3MY M MIPUYMHBI eTo nopaxxeHusi. OTHOIIEHNE TOCYJapCTBa K PEIUTUH.

Buemuss monmutunka CCCP B 20-30-¢ r1r. IlepBhle marum COBETCKOW JUTUIOMATHH.
I'enyssckas koHdepenmus. MexayHnaponnoe npusHanue CCCP. Ob6octpeHue MOJUTHYECKON
obcraHoBkM B EBpome HakaHyHe BTOpOl MHUpOBOW BOWHBEI. [lepBble BOCHHBIC KOH(MIUKTHI.
MIOHXEHCKOE COIJIAIIEHWE M €ro BIMSIHME Ha MEXAyHapoJHoe mnoJioxkeHue. Heymaum
neperopopoB Mexay CCCP, Aunrnmed, ®@paniuedn o mnpeaoTBpamieHuu BOWHBI. COBETCKO-
F€PMAHCKUA MakT O HEHANaJeHWHM: NpPUYMHBI, mociuencTtBus. (COBpEMEHHBIE CIOPBI O
MeXayHapoaHoM kpuzuce 1939 — 1941 rr.

CCCP Bo BTOpoi MupoBoi M Benukoit OtedyecTBeHHOW BoitHe. Pemaromuii BkiIan
Cosetckoro Coroza B pasrpoM ¢ammsma. [Ipuunnasl u nieHa nmodenpl. Yyactue CCCP B BoitHe
npoTtuB Snonun. Mtoru u ypoku BTOpoi MUPOBOM BOIHBI.

H3MeHeHrne COOTHOIICHHS CHJI B MHUpPE IIOCIE BTOPOM MHUPOBOM BOMHBL Hawano
«xonmogHoit BoMHbY. CCCP u CIHIA. CCCP wu crpausl Bocrounoii Epombl. Co3nanue
«COLMATTMCTUYECKOTO JIarepsi».

Tpynnoctu nocneBoenHoro pasurus CCCP; BoccTaHOBIIEHME HAPOJAHOIO XO3SICTBA U
nukBuganuss atoMHod Monononuu CIHIA.  VYikecroueHue TNOJUTUYECKOTO pPEXUMA U
HJIC0JIOTMYECKOTO KOHTPOJIsi. HOBBII BUTOK MacCOBBIX PEIPECCHIA.

[lepBoe mocnecranuHCcKoe aecsaTuieTHe. PedopmaTopckue TOHUCKHM B COBETCKOM
pykoBojicTBe. llombITKM OOHOBIEHUS «TOCYJAPCTBEHHOTO COIMANM3Ma». OJKOHOMHYECKHE
pedopmsl, nonbITkH niepeBoaa SkoHoMUKH CCCP Ha MHTEHCUBHBIN MyTh Pa3BUTHUS B YCIOBUSAX
HTP. XX cwe3n KIICC u ocyxaenue kyiabTa IuyHoctd CranwHa. Peabunmurarnmst >xepTs
penpeccuit u nenoprauuil. HomenknaTypHas «imbepanuzanus». «OtTTenens» B JAyXOBHOM
cdepe. [IpruunHbI 3aMeATICHUS TEMIIOB SKOHOMHUYECKOTO U COL[MAIbHOTO Pa3BUTHUs B Havase 60-x
rozoB. XXII cbe3n KIICC n koHIEnuus «repexosa OT COLUAIN3Ma K KOMMYHU3MY».

BHemHsas nonauTHKa B TOABI «OTTEMENM»: HAdalo Iepexoja OT KOH(POHTAMU K
paspsaake MeXAyHapoJHOW HampsbkeHHocTu. KapuOckuit  kpusuc (1962 r1.): mnobena
MIOJINTUYECKOTO pealin3Ma.

CMmeHa BnacTv M MOJIMTHYECKOTO Kypca B 1964 r., s5koHOMHUYecKHEe pedOpMbI CepeHbI
60-x roJ 0B, MPUYMHBI X HE3aBEpIIEHHOCTH. Brnacth u obmiectBo B 1964 — 1984 rr. Kpusuc
TOCIOJCTBYIOIIEH MAE0NOruy. [IpUYrHBI MOJUTUKN OrpaHUYEHMH WM 3alPETOB B KYJIbTYpPHOU
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xu3Hu CCCP. JluccuaeHTckoe JBWXKEHHUE: TMPEANOCHUIKH, CYIIHOCTh, OCHOBHBIE 3Tallbl
pasButus. Hapactanue KpHU3HCHBIX SBICHUN B cOBeTCKOM oOmiectBe B 70-¢ — cepeamne 80-x
rOJI0B.

Buemusis mosmmtuka CCCP B konne 60-x Havane 80-X TIT.: OT pa3psakud K 000CTPEHHUIO
MeXaAyHapoAHOU oOcTtaHOBKU. Pa3zpaboTka IIporpammel Mupa u e€ peanusauus. BBoa coBeTckux
BOKMCK B AQraHHCTaH U €ro MOCICICTBUS.

Kypc Ha pagukanbHOoe 0OHOBIEHUE COBETCKOro oduiecTBa. «llepecTpoiika»: CyIIHOCTb,
LIeTM, 3aJa4d, OCHOBHBIE 3Tambl, pe3yiabTaThl. HOBBIE CTPYKTYphl TOCYIapCTBEHHOW BIIACTH,
nepBeie  cbe3nbl  HaponHbix jgenyratoB  CCCP, HOBBIE OOINEGCTBEHHBIC JBIDKECHUS U
MOJIMTUICCKUE MMAPTHH, TPE3uICHTCKas ¢opMa mpasicHus. «HoBoe MOIUTUYECKOE MBIIIJICHHE)
u wu3MeHeHue reonosmtuueckoro mnojoxkenus CCCP. I'KYUII um kpax CcOUMaTIMCTAYECKOTO
pedopmatopctBa B CCCP. Pacman CCCP, npekparnienue cymecrsoBanusi KIICC. ObpazoBanue
CHI'.

3.2. CraHOBJIEHHE HOBOW poCCHiiCKON TocymapcTBeHHOCcTH (¢ 1991 - mo Hacrosiiee
Bpemsi).

Buyrpennsis nonutuka Poccun. JInbepanbHas KOHIENIUS POCCUMCKUX pedopM: TIepexo]
K PBIHKY, (OpMHUpPOBaHHE TpakJaHCKOTO oOmiecTBa M mpaBoBoro rocyaapctna. «lllokosas
Tepanus» dKoHOMHYecKuX pedopm B Havane 90-x rogos. KoncrurynuonHusiii kpusuc B Poccun
1993 r. u nemonTax cucremsl Biactu CoBeroB. Konctutyuus Poccuiickoii @enepanun 1993 1.
[TomuTndeckue mapTum W OOIIECTBEHHBIE JBMXKEHHS Poccum Ha COBpPEMEHHOM JTare.
MexHnanuonanpHble OTHOIICHHs. YedeHckass BoiHa. Hayka, KyneTypa, oOpa3oBaHue B
peIHOUHBIX ycnoBusax. CoruanbpHas 1IeHa U epBble pe3ynbTathl pedopm. [lommtrueckue maptun
u oO11ecTBeHHbIE ABIKEHUsI Poccun Ha COBpEMEHHOM JTare.

Poccus B Hauane XXI Beka. CoBpeMeHHbIE TPOOIEeMBI YeT0BEYECTBA U POJIb Poccuu B ux
pemenun. PermonanmbHble W Ti00anmbHbIe WHTEpechl Poccuu. ConuanbHO-PKOHOMUYECKOE
nosnoxxenue PO B meproa 2001-2019 roga. MupoBoii ¢uHAHCOBBIN U SKOHOMUYECKHN KPU3HC U
Poccus. Buemnss nonmutuka Poccuiickoit @enepanuu B 1991 — 2019 rr. [IpuHiunel BHELIIHER
MoJUTHKU. Poccust U cTpansl ganpHero 3apyoexns. OtHomenus co ctpanamu CHI'. Poccust B
CUCTEME MUPOBOM S3KOHOMUKHU U MEXITYHAPOIHBIX CBS3EH.

4. O6beM yueOHOM THCHMIIINHBI

Buanbl yueOHoii padoTsl Beero 1 cemecrp
3E AKkan. 4. 3E AKajn. 4.

O0mas Tpy10eMKOCTh TUCIUTLINHBI 4 144 4 144
KonTakTHasi padora -ayauTopHbIe 13 48 13 48
3aHSATHS:
Jlexuun (JIek) 0,9 32 0,9 32
[Ipaktuueckue 3ausarus (113) 0,4 16 0,4 16
CamocrositeabHas padora (CP) 1,7 60 1,7 60
KoHTtakTHas camocTosTebHAs paboTa - -
CamocTosATenpHOE U3YUEHUE Pa3IeoB 1,7 60 1,7 60
JUCIUATLINHEI
Bux koHnTpoJs:
DK3aMeH 1 36 1 36
KonTakTHast paboTa — npoMe:KyTO4HAast 0.4 0.4
aTTecTanus 1 1
IMoaroroBKa K 3K3aMeHy 35,6 35,6
Bua uToroBoro KOHTpOJIs JK3aMeH 9K3aMeH
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Bcero 1 cemecTp
3E Actp.u4. | 3E Actp. 4.

Buasbl yuedHoit padoThl

O0mas Tpy10eMKOCTh THCITUTLTHHBI 4 108 4 108
i(;{l:lTTaHl;T:Haﬂ paboTa -ay1uTOpHbIe 13 36 13 36
Jlexuun (JIek) 0,9 24 0,9 24
[Ipaktuueckue 3ausarus (113) 0,4 12 0,4 12
CamocrositesbHas padora (CP) 1,7 45 1,7 45
KonrtakTHas camocTosiTenbHast pabota - -
CaMOCTOSATENIHOE U3yYeHHE Pa3IeNoB 1,7 45 1,7 45
JUCIUTLINHBI

Bua xonTpoJs:

DK3aMeH 1 27 1 27
KonTakTHasi paboTa — IpoMe:KyTOYHAsI 0.3 0.3
aTTecTanus 1 1
IMoaroroBKa K 3K3aMeHy 26,7 26,7
Bua uTOroBoro KOHTpOJIs DK3aMeH JK3aMeH

AHHOTaIuUsA padoyei NporpaMmMsbl JUCHUIJINHbBI
«Du3nyeckas KyJbTypa u ClIopT»

1. Heap mucuMniuHbl — (QOPMHUPOBAHHUE MHUPOBO33PEHUS U KYJIbTYpPhl JIMYHOCTH,
IpaXKJaHCKOM MO3UIIUH, HPABCTBEHHBIX Ka4yecTB, YyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITEIBHOCTH B IPUHSATUU PELIEHUH, CTIOCOOHOCTH MCIOJIb30BaTh pa3HOO Opa3Hbie (POPMbI
(buznueckoil KyabTyphl, CIIOpTa U TypuU3Ma JJIsl COXPAHEHUS U YKPEIUJICHHS] CBOETO 3J0POBbs U
3/I0POBbsSI CBOMX OJIM3KUX B MOBCEAHEBHOM XKU3HU U MPO(PEeCcCHOHATBEHOM NeTEIbHOCTH.

2. B pesyabrare wuU3yYeHHMSs AUCUMILIMHBI OOy4YalOmMiics 1O MporpamMme
0akajiaBpUaTa J10JIKeH:

Obnadame cnenyronMu 001meKyasTypHbIMU (OK) KoMIeTeHITAMU

— CIMOCOOHOCTH K caMOOpranu3anuu u camoobpasosanuio (OK-7);

— CHOCOOHOCTHIO HCIIOJIB30BATh METOABI M CPEACTBA (DU3MUECKON KyIbTYphl st
obecrieueHHs MOJHOICHHOMN COMaIbHOM 1 podeccuonatbHoit aesreapHocT (OK-8).

3namo:

- HAyYHO-TIPAKTUYECKHE OCHOBBI (PU3MUYECKON KYIbTYPHI U 3I0POBOTO 00pa3a
KU3HU;

- COILIMANIbHO-0MOJIOTHYECKHE OCHOBBI (PU3UYECKOM KYJIBTYpPHI U CIOPTA;

- BIUSHUE O3JI0OPOBUTENBHBIX CHCTEM (U3UYECKOTO BOCIUTAHUS Ha YKpEIUICHUE
310pPOBbS, TPOPUIAKTHKY MPOPECCUOHATBHBIX 3a001€BaHUI U BPEAHBIX TPUBBIYEK;

- CHOCOOBI KOHTPOJII M OIEHKH (DU3MYECKOro pa3BUTHS U (PU3NYECKOU
MOJATrOTOBJIEHHOCTH;

- mpaBWiia M CHOCOOBI TUTAHMPOBAHWSI WHAMBHUAYaJbHBIX 3aHITHH Pa3IUYHOU
LIEJIEBOM HAIIPaBJIEHHOCTH;

—  HUCTOpHUIO (PU3MUYECKON KyAbTYyphl M CIOPTAa, MUMETh MPEACTABICHHE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEW CTpaHbl, HO W MHPOBOTO YPOBHS; BaKHEHUIIHE
JOCTHKEHHS B 00JIACTH CTIOPTA;

— cnopruBHble Tpaguiuu MXTU-PXTY um. JI.1. Menneneesa, MOMHUTD O MOJABUTaX
CHOPTCMEHOB B rofibl Bennkoit oreuectBeHHOM BOiHBI 1941-1945 rr.

Ymems:
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- CaMOCTOSITEIILHO 3aHUMAThCs (PU3NYECKOH KYIbTYPOHl U CIIOPTOM;

- OCYIIECTBIISITh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETO OpraHum3Ma M coOJIIoJaTh
IIpaBUJIa TUTUEHBI U TEXHUKU 0€3011aCHOCTH;

- OCYILECTBIISITh TBOPUECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATHI
(bU3NIECKOi KYIbTYpOA.

Braoemy:

- CpeACTBaMU U METOJaMHU YKPEIUICHHUS WHAWBUIYAILHOTO 310POBBS, (PH3UIECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

- JOJDKHBIM ~ YPOBHEM  (DM3WYECKOH IMOATOTOBICHHOCTH, HEOOXOTUMBIM IS
KayeCTBEHHOT'0 YCBOCHMsI POPECCUOHANBHBIX YMEHHUI U HaBBIKOB B IIpoliecce 00ydeHUsI B BY3€,
uisi  o0OecriedeHus TOJIHOIIEHHON COIMATbHOW M Mpo(eCcCHOHATBHOM JIeATeTbHOCTH TIOCTe
OKOHYaHUS Y4eOHOTO 3aBE/ICHUS.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

Paznen 1. Ilpenmer «®dusudeckast KynbTypa U cnopt. Vctopus puznueckoit KyabTypbl
U CHoprTa.

1.1. Tlpenmert duzuveckas KyiabTypa U CIOPT.

1.2. Vicropusi ¥ CIIOPT.

Paznen 2. OcHoBbI 370poBOT0 00pa3a xusHu (30K)

2.1 BpaueOHbIi1 KOHTPOJIb M1 CAMOKOHTPOJIb Ha 3aHATHIX (PU3NUECKON KYIbTYpOH U
CIIOPTOM
2.2 l'uruennveckoe obecneyeHne 3aHATHIA 03I0POBUTEIBLHON (HPU3UIECKOM
KYyJIbTypOH
Pazgen 3. buonorudeckue 0CHOBBI (PU3NYECKON KYJIBTYPHI U CIIOPTA
3.1 bronornueckne ocHOBBI (PU3UUECKON KYIBTYPHI M CIIOPTA
3.2 O06pa3 )KU3HH U €r0 OTPAKEHHE B MPO(HeCCHOHATBLHOM NeITeTbHOCTH
Pazgen 4. IlpodeccrnonansHo-nipuKIaaHas GU3NUECKas KyabTypa U CIIOPT
4.1 OO6mras ¢uszndeckas ¥ CIOPTUBHAS TIOJATOTOBKA CTYJIEHTOB B 00pa30BaTEIIbHOM
nporecce
4.2 duznyeckas KyJabTypa U CIIOPT B Po(eccrnoHaIbHOM IeATeIbHOCTH OakaiaBpa
4. O0beM y4eOHOM JUCHMILINHBI
Bcero 1 cemectp 4 cemecTp
Buner yue6HOI paboTh B3ay. | Bakaj. | B3a4. | Bakaj. | B3ad. | B aKaj.
el yacax el. qyacax ell. qyacax
O01masi Tpy10eMKOCTb JUCHHUILIIHHbI 2 72 1 36 1 36
1o y4eOHOMY IJIAHY
Konraktnasi padora (KP): 2,0 12 1,0 36 1,0 36
Jlexuunm (Jlek) 0,2 8 0,1 4 0,1 4
[Ipaktuueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Bua koHTpoJIs: 3auer/3auer - - - 3auer - 3auer
Bcero 1 cemecTp 4 cemectp
Buner yae6HOI paboThI B 3ay. | BacTp. | B3a4. | BacTp. | B3a4. | B acTp.
en. | yacax ell. gacax ell. qacax
OO0masi Tpy10eMKOCTh IV CHUTLIIMHbBI 2 54 1 97 1 97
10 y4e0HOMY INIAHY
KonraktHas padora (KP): 2,0 54 1,0 27 1,0 27
Jlexmuu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja koHTpOJIS: 3a4eT/3a4eT - - - 3auer - 3auer
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AHHOTaNUA Y4eOHOH MPOrpaMMbl JHCHHUILIMHBI
«MareMaTuKa»

1. Heap mucuMmInHbl — GOPMUPOBAHUE Y OOYUAIOIIMXCS CUCTEMBI OCHOBHBIX TIOHSATHH,
UCIOJB3YEMBIX JUII  MOCTPOCHHS BaKHEHINIMX MAaTEMaTHYCCKMX MOJENeHd, ©  yMEHHUs
WCII0JIb30BaTh MaTEMATHUECKUE METOIBI JUISI ONTUCAHUS PA3TMYHBIX TIPOIECCOB.

2. B pesyabraTe wu3yYeHHs] JUCHUILUIMHBI oO0yyaloumiicss 1O mNporpamMmme
0akaJlaBpUATAa J0JI/KEH:

Obnaoams crienyromumu odmenpodeccuonanbabiMu (OITK) koMmeTeHIMIMuU:

— CIIOCOOHOCTBIO u TOTOBHOCTBIO UCIIOJIb30BaTh OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIAH B podeccuoHanbHoi nesrenpHoctr (OTTK-1).
3uamo:

— OCHOBBl  JU((EepeHINaTBLHOTO U UHTETPAILHOTO MCUUCIIEeHUs, TuddepeHInanIbHbIX
YPaBHEHUN;

— MaTeMaTU4eCKUE TEOPUH U METOIBI, JIEKAIINE B OCHOBE ITIOCTPOCHUSI MATEMATHYECKUX
MOJIeTIeH;

— OCHOBBI IPUMEHEHUS MaTEMaTUYECKUX MOJENIEN U METO/I0B.

Ymems:

— BBIOMpATh MaTEMAaTUYECKUE METO/Ibl, IPUTOIHBIE JJIsl PEeIIEHUs] KOHKPETHOM 3aauu;

— HCMOJIb30BaTh MAaTE€MaTHYECKHE TOHATHS, METOABl M MOJENW Uil ONHCaHUs
Pa3INYHBIX ITPOLIECCOB;

— BBIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, JIEKAIIMe B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

— HCIIOJIb30BaTh OCHOBHBIE METOIbI CTATUCTUYECKON 00pabOTKU JaHHBIX;

— MPUMEHATh MaTEMaTUYECKHUE 3HAHUS HA MEXIUCIUILUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyHJaMEHTaJIbHBIX MaTEeMAaTUYECKUX TEOPUN U HAaBBIKAMH HCIOJB30BAHUS
MaTeMaTHYECKOro anmnapara.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

1 cemectp

Beenenue. Ilpeamer u Meroasl MareMartuku. ONucaHWE€ OCHOBHBIX pa3/eloB Kypca.
[IpaBuna u TpeGoBaHMs MPU U3YUECHUH Kypca.

Paznen 1. DneMeHTHI anreOphl.

YucnoBble MHOXKECTBa, KoMIUIekcHble uyucia. Omnpeaenutenu I wu Il mopsakos.
BekTopbl: OCHOBHBIE MOHATHS, CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
AHanuTuyeckas reoMeTpusi: npsMasi Ha Iockoctu, kpussle Il mopsiaka. Marpuubl: neicTBus
HaJ MaTpUIIAMH, IPUBEJICHUE K CTyleH4aTtoMy Buay u Buny ['aycca. Panr marpunsl. O6paTHas
matpuna. Teopema Kponekepa-Kanemnu. Pemenue cucrtem JHHEHHBIX —anreOpanyuecKux
ypaBHeHuil. CoOCTBEHHBIE YUCia U BeKTOpbl. KBagpaTuuHbie GOpPMBL

Paznen 2. ®ynkuus oaHoit nepemenHoi. [lpenen pynkuuun. HenpeprelBHOCTD hyHKINU.

Oynkiusa. Crnocobs! 3ananus ¢yHkuuu. IIpenen ¢yHkuumm B Touke. OTHOCTOPOHHHE
npenensl. [lpeaenst Ha 6eckoHeuHOCTH. beckoHeuHO Maible 1 6eCKOHEUHO OoublIne (GyHKIUH,
X CBOICTBa M B3auMHas cBA3b. CBolcTBa mnpexnenoB. [lepBblil U BTOpOM 3amedareibHbIE
npenensl. HempepplBHOCTh (QYHKIIMM B TOYKE M Ha mpomexyrke. CpoiicTBa (yHKUHH,
HEeMpephIBHBIX Ha oTpe3kaX. Touku paspbiBa GYHKIIMH U UX KIACCU(PUKAIHUS.

Paznen 3. luddepenunansaoe ucuncienue GyHKIUMU 0JHOW NEepEeMEHHOI.

[IpousBoaHas (QYHKIMHM, €€ TeOMETPUYECKMH U MeXaHWdeckuid cwmbici. IlpaBuia
middepenunpoBanus. Tabmuna OCHOBHBIX MNpou3BoAHBIX. Juddepenuman ¢ynkuuu, ero
OpPUMEHEHHsI K TNPUOIMKEHHBIM  BBIYMCIEHUSAM. VIHBapuaHTHOCTH  (OPMBI  MIEPBOTO
muddepennmana. [lpowsBomnas cnoxunodt Qyukuuu. Juddepenmupyemocts (HyHKIUH:
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OTpe/eieHne, TEOpeMbl O CBA3M JTU(PPEpEeHIMPYEMOCTH C  HENPEPhIBHOCTBIO U C
CyIIECTBOBaHHEM HpoHu3BOIHON. OCHOBHBIE TeOpeMbl MU GepeHIINaTbHOr0 HCUUcIeHus: Poms,
Jlarpanxa, Kommu. IlpaBuno Jlonutans (packpsiTue HeompeneneHHocteil). IlpousBoansie
BBICIIMX MOPSAKOB. JIoKanmbHBIH SkcTpeMyM (yHKIMK. HeoOXoauMble ¥ JOCTATOYHBIC YCIOBUS
skcTpemyma. [IpaBuio uccienoBaHusl (YHKIMHM Ha MOHOTOHHOCTb M 3KcTpeMyM. Ilpusnaku
BBIITYKJIIOCTH ¥ BOTHYTOCTH (QyHKIMH. Touku neperunba. Heo6xoanmoe 1 JOCTaTOUHOE YCIOBUS
neperunba. AcUMNTOTHl (YHKIMH, WX BHIABL M CHOCOOBI HaxoxaeHus. OOmas cxema
ucciefoBaHus (PyHKIMIA, TOCTPOCHHE MX TPaPUKOB.

Paznen 4. UnTerpanbHoe ncuncienue GyHKINUN OJHON MepEeMEHHOMN.

IlepBooOpaznas ¢ynkumsa. HeompeneneHHslii wHTErpanm u ero cBoiictBa. TaOmuma
OCHOBHBIX HHTErpajioB. MeTo/Jbl HWHTErPUPOBAHUSA: HEMOCPEACTBEHHOE WHTETPUPOBAHHE,
WHTETPUPOBAHUE TI0/ICTAHOBKOM, MHTETPUPOBAHUE 10 YacTsaM. MHTerpupoBanue pannoHaIbHBIX
npoOeit. MHTErprpoBaHuEe HEKOTOPHIX HPPANMOHAIBHBIX W TPUTOHOMETPUUYECKUX (YHKITUH.
OnpeneneHHblil UHTErpall, ero reoMeTpuyeckuil cmpicia. CBONCTBA ONpeAEeEeHHOTO0 MHTErpaa.
®opmyna HreroTtona-JleiiOnuna. Teopema o cpenHeM 3HA4YeHHH. 3aMEHa TIEPEMEHHOM U
MHTErpUPOBAHUE [0 YACTIM B ONpEIeIeHHOM uHTerpane. IlpuiokeHuss ompeneneHHOro
WHTETpaJIa K BBIYUCICHUIO TUIomaaei miockux ¢uryp. [loHsTHe HECOOCTBEHHBIX WHTEIPAJIOB:
OTpeJieNieHus, CBOMCTBA, METOIbl BEIUHUCIICHHUSL.

2 cemecTp

Paznen 5. [lnddepenimansHoe ncurcinenne yHKIMN HECKOBKAX TIEPEMEHHBIX.

OyHKIMU IBYX U 00Jiee IEPEMEHHBIX: OIpeiesIeHne, 00J1acTh onpeaeneHus, 00I1acTh
CYIIIECTBOBAHUS, TEOMETPUIECKAsl HHTEPITPETAIHS, IUHUN YPOBHS, M IOBEPXHOCTH YPOBHSL.
[Ipenen pynakmuu B Touke. YacTHbie Mpon3BoIHBIC (HAa TpuMepe GYHKITUU ABYX MEPEMEHHBIX).
Judbdepenuupyemocts GyHKIIUU: OnIpeesieHne, CBs3b qudHepeHIIupyeMOCTH ¢
HEMPEPBIBHOCTHIO U C CYIIECTBOBAHNEM YaCTHBIX MPOU3BOAHBIX. /locTaTOuHBIE YCIOBUS
mupdepentiupyemoctr GyHkuu. duddepeHnpyeMocTh CI0XHOW PYHKIINH, TOTHAS
npou3BoHas. uddepeniman GyHKIIMN IBYX TEPEMEHHBIX, €T0 HHBAPHUAHTHOCTb.
HuddepennupoBanne GpyHKIMHM OTHON U IBYX MEPEMEHHBIX, 33JJaHHOM HEsIBHO. YacTHbIE
MIPOU3BOJIHBIE U Au(depeHnanbl BEICIIUX MOPAIKoB. Teopema 0 paBeHCTBE CMEIIaHHbIX
MIPOU3BOIHBIX (7151 PYHKUUHU ABYX MEPEMEHHBIX). AHAIUTUYECKUH MPU3HAK TOJTHOTO
muddepenunana. [Ipon3BoaHas 1o HarpaBIeHUIO: ONpeiesneHre, GopMya Ijs €€ BhIYUCIICHUS.
I'paguent u ero cBoiicTBa. DKCTpeMyMbl GYHKIMH JIBYX IEPEMEHHBIX: OTIPEICIICHUS,
HE0OX0IMMOE U JOCTaTOUHOE YCIOBUS CYIIECTBOBAHUS SKCTPEMYMa. Y CJIOBHBINA IKCTPEMYM:
oTpeiesieHue, METOIbl HAXOXKICHHUS TOYEK YCIOBHOTO IKCTpeMyMa (IIPSIMOM METOI U METOJ]
MHokuteneit Jlarpamka). Hanbounbiiee 1 HauMeHsbIiee 3HaueHus1 GyHKIMU JBYX IEPEMEHHBIX B
3aMKHYTOM 00acTu.

Paznen 6. KpaTHbie uHTErpaibl.

JIBOMHOM MHTErpal: onpeiesieHne, TreOMETPUUECKUM CMbICI, CBOMCTBA. Teopema o cpeaHemM
3HAYEHUH JBOWHOTO MHTErpaia. Borurcnenue IBOMHOrO HHTErpaia B AEKapTOBOM cucTtemMe
KoopauHaT. Beruncienue ABOMHOTO MHTErpajia B MOJSIPHOM cucTeMe KoopauHat. MHTerpan
Diinepa - Ilyaccona. [Ipuoxkenuss ABOMHOTO MHTETpaia: BRIUUCIECHUE TIIOMAAN TUIOCKOM
obnactu, o0bemMa MUIUHAPUIECKOTO Tela, TIIOIIAId TOBEPXHOCTH, MACChI IMJIACTUHKH C
3aJJaHHOM MJIOTHOCTHIO, KOOPIUHAT LIEHTPA THKECTH IUACTHHKU. TpoitHON uHTETpalt:
onpezeneHue, GU3NIECKUil 1 FTeOMETPUUECKUN CMBICT, CBOMCTBA, TEOPEMA O CPEAHEM 3HAUCHUU
TPOMHOTO MHTErpajia. Beruncienrne TpoiHOTO HHTErpaia B IEKapTOBOI cucTeMe KOOPAUHAT, B
HWIMHAPUYECKUX U chepudecknx koopauHatax. [IpunoxeHus TpoiHOTo UHTerpaa:
BBIYHCIICHUE 00bEMa, MACCHI Tella ¢ 33JaHHON TUIOTHOCTHIO, KOOPJMHAT [EHTPA TSHKECTH Tea.

Paznen 7. KpuBonuHeiHbIe U TOBEPXHOCTHBIC MHTETPAIIBI.

KpuBonuHeliHbII HMHTErpad Mo KOOpAWHATAM: OTpeeNeHne, (QU3UYECKH CMBICI,
CBOICTBa. Brruncienune KpuBoJIuMHEHHOrO MHTerpana. @opmyna A BBIYUCICHUS palbOTHI MpH
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MEPEMENIEHUH MAaTEPUATIbHOW TOYKU B CUJIIOBOM II0JIE BJIOJIb HEKOTOpOro nyru. @opmyna ['puna
JUIS BBIYMCIICEHUS KPHUBOJMHEHHOIO HMHTErpasa IO 3aMKHYTOMYy KOHTypy. HesaBucumocthb
KPUBOJMHEWHOTO WHTETpaja OT IIyTH WHTETPHUPOBAHUSA: HEOOXOIUMOE U JIOCTATOYHOE YCIOBUE
HE3aBUCUMOCTH, KPUTEPH He3aBUCHUMOCTHU. [loTeHInanbHoe nojie, MoTeHIanbHas GyHKIus 1
ee BbIUMCIICHHUE. BbluncieHne KpUBOJMHEHHOIO UWHTErpana, HE 3aBUCAILIETO OT IyTH
uHTEerpupoBaHus. [I0BepXHOCTHBIN HHTETpal: ONpeAeiIeHne, PU3NIECKUI CMBICI, BHIYHCICHUE B
JeKapToBOi cucteme koopauHat. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.

3 cemecTp

Paznen 8. JluddepennmansHbie ypaBHEHHS IEPBOTO TOPSIKA.

Huddepenunanbupie ypaBHEHHUS: OTIPEACICHUE, TOPSIOK, PEIICHNE, TeOpeMa CyIIECTBOBAHUS U
€IMHCTBEHHOCTH perienusd. 3agadya Koum. {uddepennnanbabie ypaBHEHUS € pa3AesolIMUCs
nepeMeHHbIMU. OJTHOPOAHbIE YpaBHEHU |-T0 mopsiika: onpeeleHne U METO] PELICHHUS.
Jlunelinbie ypaBHeHuUs |-To mopsika: onpeneaeHue U METO 1 pelieHus. Y paBHeHUs: bepHysuim:
onpezeneHue U Mero peueHus. Juddepennuanbupie ypaBHEHN B MOJHBIX AUPPepeHnanax:
ompeJiesieHue U METO1 pelieHus. IHTerpupyomumii MHOKUTENb: ONPEIeIeHHe, CBEIEHNE K
YPaBHEHHUIO B MOJIHBIX JU(depeHanax ¢ HOMOIIbI HHTETPUPYIOLIEr0 MHOKUTEIS.

Paznen 9. Inddepennmansapie ypaBHEHUST BTOPOTO M N-TO TOPSIIKA.
JuddepenunanbHble ypaBHEHUS BTOPOTO MOPsiIKa, JOMYCKAIOIUEe OHKEHUE TMOPsIIKa.
Jluneiinsle nuddepeHIanbable ypaBHEHNS BTOPOTO NOPSAIKA: ONpeaeseHIe, OJHOPOIHbIE U
HEOJIHOPO/IHbIC JINHEIHbIE ypaBHEHUA. CBOMCTBA pemeHnid. JInHelHas He3aBUCUMOCTh
¢byukuuii. Onpexnenutens BpoHckoro u ero cBoiictsa. Teopemsl 0 cTpyKType 0OLIUX pelIeHH
JUHENHBIX OJHOPOIHBIX U TMHEHHBIX HEOJHOPOAHBIX AU PepeHInaTbHbIX YPABHEHUH BTOPOTO
nopsiaka. @yHaaMeHTaabHas CUCTeMa PelIeHUH JIMTHEWHOTO OJHOPOTHOTO U] epeHITHaTbHOTO
ypaBHEHHUS BTOPOro nopsaka. JInnelineie oHOpoAHbIE AU epeHIInaIbHbIE YpaBHEHHS BTOPOTO
MOPSIIKA C TOCTOSTHHBIMU KOA(PPHUIIMEHTaMH: METOJT Dijiepa AJisl pellieHusl 3TUX YPaBHEHHIA.
JluneiiHble HEOAHOPOIHBIE AU PepeHInaTbHbIE YPaBHEHUSI BTOPOTO MOPSIIKA C TOCTOSTHHBIMU
ko3 durmenTaMu: METO ] I0100pa YaCTHOTO PEIICHUS TOTO YPaBHEHHUS C MPABON YacThIO
CHELMAaJIbHOTO BUJIa U METOJ1 BAPUALIMH IPOU3BOJIbHBIX MOCTOSIHHBIX. JIMHEHbIE
muddepeHnranbHble ypaBHEHUS N-T0 MOPsIIKa: CBONCTBA PEUICHHI, TEOPEMBI O CTPYKTYpe
oOuiero penieHus. AJIrOpUTM MOCTPOEHUs OOIIETo pelIeHUs TMHEHHOTO AU PepeHInanbHOTO
ypaBHEHHUS N-TO MOPsAKA C MOCTOSHHBIMU KO3 (UIIUEHTaAMHU.

Paznen 10. Cucremsl nuddepeHnnanbHbIX YpaBHEHHUH.

Cucrembl nuHEHHBIX AuddepeHINaNbHbIX YpAaBHEHUN MEPBOrO MOPSIKA, PEIIeHUE
MeTO0I0M HcKiIoueHus. CucteMbl TUHEHHBIX MU depeHIMaTbHbIX ypaBHEHUI epBOro MopsaKa,
METO/l BapuallMy MPOU3BOJBHBIX MOCTOSHHBIX. CHCTEMbl JIMHEHHBIX OJHOPOJHBIX YpaBHEHUM
MEPBOro TMOpPsSAKA C MOCTOSSHHBIMU Kod(dduuuentamu, meton Jinepa. CucTeMbl JHHEHHBIX
HEOJHOPOAHBIX MU (hepeHIINaTbHBIX YPABHEHUH ¢ TOCTOSHHBIMU KO3 UITUEHTAMH.

Paznen 11. YucnoBble 1 pyHKIMOHAIBHBIE PSJIBL.

UucnoBele psAbl: OCHOBHBIE MOHSTHS, CXOIUMOCTb psaa. HeoOxoauMelil mpu3HaK
cxoguMoctu pspa. CpoilcTBa cxomsammxcs psaaoB. JlocTaTouHble NpPU3HAKA CXOJIMMOCTHU
3HAKOIIOJIOKUTEIBHBIX PSIOB: MHTErpajbHbll Npu3Hak Komm; nmpusHaku CpaBHEHMS PAJIOB;
npusHak Jlanam6epa; paaukanbHbiil npuszHak Kommu. Psaasr Jupuxie. 3nakouepeayromuics psaa:
omnpenenenue, npusHak JleitOHMIAa. AOGCONIOTHAS U YCIOBHAs CXOJMMOCTh 3HAKONEPEMEHHBIX
psanoB. dyHKuMOHANBHBIE pAabl. CTENEHHbIE pAbl: ONpenesneHue, TeopemMa Alesns, UHTepBal
CXOAMMOCTH, paanyc cxoauMocTH. CBOMCTBa CTeNeHHBIX pAnoB. Panel Telnopa n Makiopena:

olpesieNieHne, YCIOBHs CXOAMMOCTH pafa Teiopa k ucxoaHoi ¢yHkuuu. Jlemma |im£=0
nsw N

s VX e R. JloctaTouHble yclIOBHUS CXOAMMOCTH psiia Teitmopa. AJropuT™M pasioKeHUs
¢byakuu B psang Makmopena. OCHOBHBIE pa3ioKeHHs] (QYHKIU: e*, sinx, cosx, In(1+ x),

(1+ X)n, arctgx, arcsinx B psa Maxkinopena. Pasnoxkenue Qynkuuii B psag Teitnopa ¢
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MOMOIIBI0  OCHOBHBIX pa3liokeHUW. [IpuMeHeHWe CTeneHHBIX PSIOB:
BBIYHCIICHUS, MPUOIMKCHHOE perieHue TuddepeHIIMaTbHbIX YPABHCHHA.
4. O0beM yuyeOHOM THCHHMILINHBI

pUOIMKEHHBIE

Cemectp
B G0l pab Bcero 1 2
1L YICOHOU paboTel Axkaj. Axkan. 3E | Axan. 3E Axkan.
3E 3E
. . u. .
ST IRUGES 15 | 540 5 180 | 4 | 144 | 6 | 216
AUCHUTLINHBI
Konraxrnas padora — 53 | 192 | 1,78 | 64 | 1,78 | 64 | 1,78 | 64
ay/INTOPHbIE 3aHATHS:
Jlexum 2,65 96 0,89 32 0,89 32 0,89 32
[TpakTaeckue 3anastus (113) 2,65 96 0,89 32 0,89 32 0,89 32
CamocrosiTesbHas padora 17,7 276 3,22 116 1,22 44 3,22 116
KonraktHas
caMOCTOsITeNIbHas paboTa 0.4 0.4 0 0
7,7 3,22 1,22 3,22
CamocTosITeIbHOE U3YUYECHHUE 275 6 1156 44 116
pa3JIeIOB JUCIUTUIAHBI ’ :
Bua xonrpous — 3ayer ¢ + +
OLIEHK O
Buj koHTpOJIs — DK3aMeH 2 72 1 36 1 36
KonTakTHas padora —
NMPOMeKyTOYHASA 0,8 0,4 0,4
arrecTranus 2 1 1
IToaroroBKa K 3K3aMeHy. 71,2 35,6 35,6
3auer ¢ JK3aMeH JK3aMeH
Buja uToroBoro KOHTpoOJIs: .
OlIeHKOH
Cemectp
Bua yuednoii pa6oThl Beero L 2
Y P 3E Actp. 3E Actp. 3E Actp. 3E Actp.
Y. Y. Y. Y.
DD T RTINS 15 | 405 | 5 | 135 | 4 | 108 | 6 | 162
AUCHUILINHBI
Kounrakrnas padora — 53 | 1431 | 1,78 | 48,06 | 1,78 | 48,06 | 1,78 | 48,06
ay/INTOPHbIE 3aHATHS:
Jlexumn 2,65 | 71,55 | 0,89 | 24,03 | 0,89 | 24,03 | 0,89 | 24,03
[Ipaktuueckue 3ansarus (113) | 2,65 | 71,55 | 0,89 24,03 | 0,89 | 24,03 | 0,89 | 24,03
CamocrosiTesibHasi paboTa 7,7 | 2079 | 3,22 | 86,94 | 1,22 | 32,94 | 3,22 | 86,94
KonTakTHas 03 03 0 0
CaMOCTOsITeNIbHAs paboTa 77 ' 399 ' 192 392
CamocTosTeTbHOE U3yUCHHE ' 207 6 ' 86 64 ’ 3294 ’ 87 2
pa3zienoB JUCHUIUIMHBI ' ' ' !
Bua xonrpoJs — 3ayer ¢ + +
OLICHKOM
Bua koHTpOJIs1 — JK3aMeEH 2 54 1 27 1 27
KonTakTHas padora —
NPOMEKYTOYHAasI 2 0,6 1 0,3 1 0,3
arrecTramnus
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IMoaroroBka K 3K3aMeHy. 53,4 26,7 26,7

3auer ¢ IK3aMeH IK3aMeH

Bujx uTOroBoro KOHTpoJIf: .
OLICHKOM

AHHOTanusA padoyeil MPOrpaMmMbl JMCHUIIIHHBI
«Mudopmaruka»

1. Henp aucuumiumHbl — npuoOpeTeHHe O0a30BbIX 3HAHUW O COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHSAX, a TaKKe YMEHHH W NPAKTUYECKUX HABBHIKOB B 001acTH
WHPOPMATHUKH, WCIOJB3YEMBIX TPU PEIICHUH HAYYHBIX M MPAKTUYECKUX BBIYHACIHTEIBHBIX
3a]1a4 CTy/IEHTaMU BCEX CIIEUaIbHOCTEH.

2. B pe3yabTare u3yyeHHs JMCHMILIMHBI 00YyYamoluiics MO MNporpamme
O0axajiaBppuaTa J10JI5KeH:

Obaaoams cnenyromumu obuenpogeccuonanbubiMu (OIIK) u mpodeccronanbHbIMU
(I1K) xoMneTeHIusIMHU:

— BJAJCHHEM TIOHMMAaHHUA CYOIHOCTH ¥ 3HAa4eHUs WHQPOpMAIMKM B PA3BUTHU
COBPEMEHHOTO 00IlIeCTBE, OCO3HAHMUS OMACHOCTU M Yrpo3bl, BO3HUKAIOIIUX B 3TOM IpoOLEcCe,
CIOCOOHOCTBIO COOJIIOJIaTh OCHOBHBIE TpeOoBaHHS HH(OPMAIMOHHON O€30MacHOCTH, B TOM
YHCIIe 3AIUThI TOCyaapcTBeHHOM TaitHbl (OI1K-4);

— BJIaJICHHEM OCHOBHBIMH METOJIaMH, CIIOCOOAMHU W CPEICTBAMU TOJYYCHUS, XpaHEHUS,
nepepa®oTkn  WHGOPMAIIUK, HMETh HaBBIKM pPa0OTBI C KOMIIBIOTEPOM KaK CpEeJCTBOM
ynpasienus uadopmarueit (OITK-5);

3namo:

— cBOMCTBa HH(OPMAIIUHU, CIIOCOOBI €€ XpaHEHHS U 00pabOTKH;

— CTPYKTYPY, IPUHITUIIBI paOOTHI 1 OCHOBHBIE BO3MOXKHOCTH DBM;

— TONOJIOTHIO U apXUTEKTYPY BBIUMCIUTEIbHBIX CETEH;

— NPUHIIMIIBI 3APECALUU TI0JIb30BaTeNIeH, KOMIIBIOTEPOB U pecypcoB B cetu MHTepHeT;

— paznuuaTh U pacmudpoBbiBaTh [P — anpec, 1oMeHHOE UM KOMITBIOTEPA;

— a TaKXKe BJAJETh HAaBBIKAMU CAMOCTOSATEIBHOI'O pEIIEHUs 3a7ad Ha KOMIIBIOTEDE,
BKJIIOYAIOLIME TIOCTAHOBKY 3aJ1auy, pa3pabOTKy aropuTMa U OLEHKY ero 3(pdekTuBHOCTH;

— CTPYKTYpY, IPUHIMIIBI paObOThl 1 OCHOBHBIE BO3MOXKHOCTH DBM;

— OCHOBHBI€ THUIIbI AJITOPUTMOB, SI3bIKH IIPOIPaMMHUPOBAHUS;

- CTaH/apTHbIE IPOTpaMMHBbIe 00ecreYeH sl CBOEH POPEeCCHOHATIBHOMN e TEIbHOCTH;

— QJITOPUTMBI PELICHUs HETMHEUHBIX YpPaBHEHUI;

— aJITOPUTMBbI OJJTHOMEPHOM ONTUMHU3ALUH.

Ymemn:

— MMcaTh U OTIAKUBATh NporpamMmsl Ha VBA 10 pa3paOoTaHHBIM alropUTMam;

— MPUMEHSTh METO/Ibl MATEMATUYECKON CTATUCTUKY JIIs pEIIeHUs] KOHKPETHBIX 3a/1a4;

— HCNOJb30BaTh IMAKEThl MPHUKIAIHBIX IPOrpaMM Mpu JajbHeimemM oOydeHuu u
IIPAKTUYECKOHN JEATEIbHOCTH.

Braoemy:

— HaBBIKAMH CaMOCTOSITEJIBHOTO pEIIeHUS 3aJad Ha KOMIIBIOTEpE, BKIIOYAIOIINE
IIOCTAHOBKY 3a/laud, pa3pabOTKy alropurMa M OLEHKY ero s¢ddexkTuBHOCTH MeTomaMu
MaTeMaTH4YeCKOM CTaTUCTUKU JUIsl 00pabOTKH SKCIIEPUMEHTA;

— METOJIaMH pealln3alliy aITOPUTMOB Ha KOMIIbIOTEPAX.

3. Kpatkoe cogep:kaHue AMCHUTIIHHBI

Beenenne. UnpopmaTtruka — mpeaMer, 3aJadyd U MECTO Kypca B IMOJTOTOBKE CTY/AEHTA.
Tpu vactu Hayku mHpopmaTuku: hardware (texnudeckue cpencrsa), software (mporpammHbie
cpencra), brainware (MHTeIUIEKTyalbHbIe cpeacTBa). KpaTkue cBeneHus.

Paznen 1. ApxuTekTypa KOMIBIOTEPOB U KOMITBIOTEPHBIX CeTel
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1.1. Ucropus pa3Butus MHGOPMAIMOHHBIX TEXHOJIOTUMH, BBIYHCIUTEIHLHONH TEXHUKH U
MEPCOHATBHBIX KOMITbIOTepoB. MHpopMarus, kommuecTBo HHPOPMAIIUH, CTIOCOOBI BEIYMCIICHHS.
KpaTkas ucropust pa3BUTUSl BBIYMCIUTENBHON TEXHUKH U NEPCOHANBHBIX KoMibioTepoB (I1K).
Beruncnurensnas mammbHa ®on-Heiimana w mammnaa Teropunra. Paspabotkun HopOGepra
Bumnepa.

1.2. Ilepconanbubie kxommbtoTepbl (IIK) u ux Bo3moxHoctu Apxurektypa I[IK,
annapatisle cpencrsa 1IK. dynknnonaneHas cxema 11K, MarucrpanbHO-MOYJIBHBINA PUHLHAIL
noctpoeHus.: [IpuHIMT OTKPBITOH apXUTEeKTyphl. OCOOCHHOCTH MpPEICTAaBICHHS JaHHBIX Ha
MalMHHOM ypoBHe [IpemmymiectBa 1M(GpPOBOro MpeACTaBICHHS WHPOPMALUN  TEpen
aHaJIOroBbIM. Mcnosb3yemble CUCTEMBl CUMCIIEHMS, MpaBUia MEpPEeBOJa U3 OJHOW CUCTEMBI B
JPYryto. DJI€MEeHThl MaTEMATUYECKOM JIOTUKN: OCHOBHBIE JIOTHYECKUE ONepaluy U GOpMYyJIbl.

1.3. KoMIIbIOTEpHBIE CETH: TOTOJIOTHH CETeH, UX XapaKTEePUCTUKH. TOTIOJOTHUU CeTeH:
3Be3JHasl, IHMHHAs, KojblieBas. CeTu 3aKpbITOrO THMA: JIOKAJbHBbIE U pPACHpPEICIIEHHbIE CETH,
KopriopaTuBHble ceTu. lIporpammHO-TexHHUYecKoe oOecnedeHue: ajpecanusi, OleparuoHHas
CUCTEMa, aJamnTepbl, ApaBepbl, MPOTOKOJBI (0COOBIE S3BIKHM, HAa KOTOPHIX OOMEHUBAIOTCS
uHpopMalmeii KoMmnbioTepbl B cet, Hampumep, 1CP, TCP/IP, UDP). I'mobanbHble ceTu
pasmuunoro macmraba (WAN —Wide Area Net, MS Network, Internet). Bo3mosxxuoctu cetn
Wnrepner, Cucrema TenekoHdepeHuil. DnekrpoHHas mnouta. [loctynm k uH(OpPMaLHOHHBIM
pecypcam.

3amura wuHbopManuu. IloHATne 06e30macHOCTH  KOMIIBIOTEPHOM  MH(OpMAIUU:
HAJEeKHOCTh KOMIIBIOTEpPA, COXPAaHHOCTh JAaHHBIX, 3allUTa OT BHECEHMUsS] HW3MEHEHUM
HEYNOJTHOMOYEHHBIMH JIUI[AMHU, COXpPaHEHHE TallHbl TMEpPEeNnuCKH B D3JIEKTPOHHOM CceTH
ANropuUTMBI 3aIIUTH HHPOPMAIIMH: METObI 3aIIUThI, KOMIIbIOTEpHBIE BUPYCHI U O0phOa ¢ HUMU.
MerTo bl peanu3anuu 3aiuThl UHGOPMaLUK: TPOrpaMMHBIe, anlapaTHbie, OpraHU3allMOHHbIE

1.4. MynpTUMenMa — NIUAJOrOBasi KOMIBIOTEPHAS CHUCTeMa, OOeCredrBaromas CHUHTE3
TeKCTa, TpauKu, 3ByKa, peYd W BHUACO. YCTPOWCTBA MylbTHMeAna. TpeOoBaHMS K
MYJbTUMEIUMHBIM CpPEICTBAaM KOMIIBIOTEpPOB. PacumiupeHHble BO3MOXKHOCTH 00paboOTKH,
npeoOpazoBaHusi, CHHTe3a HHPOpManuu (KOMITBIOTEpPHAS  aHUMalMs, MOIU(UKAIUS
n3o0paxeHuii, TpexmepHas rpaduka). MynabTUMenuiHble  Tporpammbl.  [Iporpammbl
pEeIaKTUpPOBAaHUS, MOHTaXa 3ByKa W BUIEO. Buaeo-pemaktopsl, Moayian creudhdexTos,
MOHT@XXHBIC CTYIUU. DJEKTPOHHBIC Mpe3eHTAIMU (OCHOBHBIE BO3MOXHOCTH MS Power Point),
3Tarnbl CO3AaHUA MPE3EHTALIHM, CTPYKTYypa Mpe3eHTaluil 1 0COOEHHOCTH PabOThI C PETaKTOPOM.

Pazgen 2. IIporpammHoe obecricueHue

2.1. CTpyKkTypa ONEpalMOHHBIX CHCTEM, MaKeThl MPUKIAIHBIX mporpamm, Microsoft
Office. Knaccudukanuss nporpaMMHBIX cpeacTB. CHCTEMHOE WM TPHUKIAIHOE MPOrPaMMHOE
obecneuenue I[IK. O630p omnepanuonnsix cucrem (OC). [Ipuniuns! co3ganus u coctaB OC:
anpo, untepdeiic, npaiiBeprsl. Kparkas xapaktepuctuka WINDOWS, monynbHBIA NpUHITHIT
noctpoenus. Cpena WINDOWS: okHa, X 35eMeHTbl, paboTa B MHOTOOKOHHOM PEXHME.

2.2.Penaktopel Microsoft Office ,Ha3Hauenue u ocoOeHHOCTH paboThl. PemakTopsl
XMUMHUYECKUX U MaTeMaTudeckux ¢opmyn, TekcTtoBelil pengakrop WORD, Power Point,(kpatkuit
0030p). CozgaHue JOKYMEHTOB pa3aMuyHbIX (GopM (CTAaHAAPTHBIX W  HECTaHJAPTHBIX).
KonupoBaHnue XuMHUYECKUX M MaTeMaTUYECKUX (POPMYI B TEKCTOBBIE JOKYMEHTHI.

2.3 EXCEL:B03M0OXHOCTH TaOJIMYHOTO PEAAKTOPAa M MCHOJIb30BaHUE €ro Ul peIleHUs
MHGOpPMAIMOHHBIX U MHXKeHepHbIX 3a1ad.. OkHo EXCEL Texnuka paboTel . AOcooTHas u
OTHOCHTENbHasi ajapecanus. Bcrpoennsle ¢yHkuunm Pacuer mo ¢opmynam. Kommposanue
¢dopmyin. Pabota ¢ Tabnunamu. PopmarupoBanue, ohopMiIeHne TabIull. .

24. EXCEL TIloctpoenue rpadukoB u jguarpamm. Pacuer QyHKIIMOHAIBHBIX
3aBUCUMOCTEH M TOCTpOeHUe rpaduyeckux H300paKeHUH € MCIOJIb30BaHUEM CTaHIApTHBIX
¢ynkuuit EXCEL u mactepa gynkiuii. [loctpoeHre moBepXHOCTEN ¢ UCTIOIb30BaHUEM MacTepa
muarpammM. [loctpoenue nuHuil TpeHa..
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2.5. EXCEL. Omepauuun c¢ wmaccuBamu. Pa3zpaboTka W peanu3anusi MPOCTEHUIINX
AITOPUTMOB C HCIOJB30BAaHUEM BO3MOXKHOCTEH pemakTopa(HaxOoXJAeHHE MaKCUMAIbHOTO
(MMHHMAJIBHOTO) 3JIEMEHTa BEKTOPAa W MATPHUIIbl, HAXOXKIACHUE CYMMBI JJIEMEHTOB BEKTOpa U
MaTpUIbl, BBIYMCICHHE MATPUYHBIX BBIpaXEHUH). PemieHue BBIYMCIUTENIBHBIX 3334 C
HCIO0JIb30BAHUEM TaOJIHII.

Pemenne CJIAY ¢ ucnonb3oBaHMEM 00paTHOM MaTpHIIbI

Pa3nen 3. AnropuTmbl U OCHOBBI ITporpaMMupoBanus Ha sizbike MATLAB.

3.1.Anroputmbl, THIBI anroputMmoB. lloHsTHe amroputma m ero cpoictBa. CrocoOb
3alUCH  aITOPUTMOB. MOJYTBHBI NPHUHLIMI TOCTPOCHUS aJrOPUTMOB M mporpamm. Ilaker

kommbloTepHOo Mmatematukn MATLAB. XapakTEpUCTUKU SI3BIKOB MPOrPaMMHPOBAHUSL.
DBOJIIOIMS M KJIacCU(UKAIMA S36IKOB MTPOTPAMMHUPOBAHUS, UMIIEPATUBHBIC, (PYHKIIMOHAIIbHBIE,
JIOTUYECKHe, OOBEKTHO-OPUEHTHUPOBAHHBIE, WX KOMOWHAIIUU. [Tonaruss TpaHcusIuUy,

KOMITWJISILIUK, WHTEPNpPETAlMM, UX pa3iuuus. SI3bIKM IMpOrpaMMHUpPOBAaHUS BBICOKOTO YPOBHSL.
CTpyKkTypHOE TpOrpaMMHUpOBaHHE, €ro ocobeHHocTH. (OO030p  MaKeTOB KOMIBIOTEPHOU
maremaruku — Matlab, Mathcad, Mathematica.

3.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl W HIPUHLHUIB CTPYKTYpPHOTO
MIPOrpaMMHUPOBaHMS, WILIIOCTpalus. ba3oBble anropuTMuUdeckre KOHCTPYKIMH (ClieJOBaHHE,
BETBJICHUE, IOBTOPEHUE), UX peaTu3aliu.

Omneparopsl si3pika nporpammupoBanuss MATLAB. OcHoBuble pematenu (solvers)
MATLAB  ans peanu3alnyy BbIYUCIUTENBHBIX alropuTMoB. bubimmoreka craHgapTHBIX
byukuuit size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, numa2str,
disp, printf

3.3.Iloctpoenue TpadukoB (GYHKIMH OJHOW W JBYX IEepeMEHHBIX. lcmonp3oBaHue
¢byuxuuin  plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmicHue
rpa¢uKoB (3aroJI0BKH, TIOAMKUCH 10 OCSIM U 1p.)

3.4. Onepanuu HajJ MacCHMBaMH: BEKTOpaMHU M MaTPHUIIAMH,- CJIOKEHHE, YMHOXXEHHE,
TpPaHCIIOHHPOBaHWe, oOpamienne (iNV), BeIYKCIeHHEe HOPMBI (NOrmM), panra (rank) wu
ompenenurens marpuipl (det). ANTOPUTMBI HAXOXICHHS MaKCUMAIbHOTO, MHHHUMAaJIbHOTO
3JIEMEHTa B MacCUBE, AJITOPUTMbI COPTUPOBKHU M UX peaiu3anus (Hanpumep, Selection Sort)

Paznen 4. UYucnennble Metoabl. Peanuzaius npocTeMIIMX ajJropuTMOB B Cpelie
MATLAB

4.1 YucneHHble METOJbl, XapaKTEPUCTUKA U UX OCOOEHHOCTH, MOHATHE CXOJUMOCTHU
MeTo/a. DIEMEHTbl TEOPUU MOTPelIHOCTed, Kiaccu(ukanusi MOTPEIIHOCTeH, aOCoNoTHAsS U
OTHOCHUTEJIbHAs MMOTPEIIHOCTD, OHATHE (QYHKIIMN HOPMBL. BBeZieHe B CTAaTUCTUKY. AJITOPUTMBI
JUIA CTaTUCTHYECKOH o00paboTku wuHbopManuu ( BBIYMCIEHHE TOYEUHBIX U WHTEPBAIBHBIX
OIICHOK pe3yabTaTOB u3MepsieMod BenuuuHbl), ux peammsanuun B [IKM MATLAB.
Hcnons3oBanue Gynkimii min, max, median, var, polyfit, polyval.

4.2. llpubnuxenne pynxnuii. Murepnomnsanus MuorowieHamu. Kycounass HHTepIoianus
(crutaiin). Onenka norpemrHoctd. Oynkimn MATLAB mis pabotel ¢ MHOrowienamu polyld,
polyval, polyfit, polyder, polyint.

4.3.. Boruncienue onpeneaeHHbIX HHTErPAJIOB, alTOPUTMBI METOJIOB MPSIMOYTOJIbHUKOB,
Tpaneuuii 1 CUMIICOHA, OLIEHKa MOTPEIIHOCTH METOA0B. Peanusamus anropuTMOB YMCIEHHBIX
METOJIOB BBIUMCIIEHHUsS OTpeAeTeHHbIX HHTerpagoB B cpene MATLAB, IPUMEHEHNE
cranaapTHBIX GyHKIWMi trapz, quad, integral

4.4.MlccnenoBanue QpyHKIMM OJHOW mMepeMeHHOH. PerneHune HenMHENHOro ypaBHEHUS
f(x)=0. Otnenenne KOpHEW. AJTOPUTMBI YTOYHEHHUS KOPHS (METOJ IOJIOBUHHOTO JIEJIEHU,
Herotona, npoctoil urepanuun). CpaBHUTENbHBIE XapaKTepUCTUKHU. Peanu3anus aaropuTMoB B
cpene MATLAB 1o 670k- cxemMaM U C UCIOJIb30BaHUEM pelatelieit roots, fzero

4.4. UccnepoBanue ¢GyHKIUM oaHOM mnepemeHHo#. Ilowck »skcTpemyma (QyHKIHH
BrruncnuTenbHple alrOpUTMbl HaXOXKJIEHUS JIOKATBHBIX M TI00ATbHBIX AKCTPEMYMOB (METOJ
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JeJIEHUs] OTpe3Ka IOT0JIaM, METOJ] 30JI0TOTO CEUEHMs), UX peaau3aluy Mo OJOK- cXeMaM U C
ucrosns3oBanueM pemarens fminbnd B cpene MATLAB.
4. O6beM y4eOHO JMCIHHIITTHHBI

o[
Bun yaebHOM paboThI - AxaL - AKaL
q, q,
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 3 108 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 1,33 48
Jlexkmuu - - - -
[IpakTnueckue 3anstus (113) - - - -
Jlaboparopubie paboTsl (JIP) 1,33 48 1,33 48
CamocrosiTejibHasi paboTa 1,67 60 1,67 60
KoHTrakTHas camocTosiTebHas paboTa 0,2 0,2
1,67 1,67
CamocTosTeTbHOE H3ydeHHUE Pa3ieioB TUCIUTUINHBI 59,8 59,8
Buabl KOHTpOJIA:
Buo konmpons uz YII (3auem) ‘
Buja uTOroBOro KOHTpoJIs: 3a4er
e
Bun yaebHo#i paboTh - Actp. - Actp.
q, q,
OO6mrast TpPyA0€MKOCTh UCITUTLTHHBI 3 81 3 81
KonTtakTHasi pa6oTa — ayIMTOPHbIE 3aHSATHSI: 1,33 36 1,33 36
Jlexnuu - - - -
[Ipaktuueckue 3ausatus (113) - - - -
JlabopaTtopusie paboTs (JIP) 1,33 36 1,33 36
CamocrosiTeJibHasi padoTa 1,67 45 1,67 45
KonTtakTHas camocTosiTenbHas paboTa 167 0,15 167 0,15
CaMOCTOATETbHOE U3YUCHUE Pa3/ICI0B TUCITUTIIMHBI ' 44,85 ' 44,85
Buabl KOHTpOJIS:
Buo konmpona uz YII (3auem) ‘
Buja nTOroBoro KOHTpoJIsi: 3a4er

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«DU3UKa»

1. Heap MMCHUTUIMHBI — IPUOOPETEHUE CTYJCHTaMHU 3HAHUW 1O OCHOBHBIM pa3jeiiam
(GU3MKY ¥ YMEHUS IPUMEHSTh UX B JJPYTUX €CTECTBEHHOHAYUHBIX JUCIUILTHHAX.

2. B pe3yabrare wu3yYeHUs] AUCUMILVIMHBI oO0y4YawuMiicsi N0 mnporpamme
0akajlaBpHAaTAa J0JI/KEeH:

Obnaoams crnenyromumu obuienpodeccruonanbubiMu (OITK) koMmnereHusIMu:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI (PU3UKUA B
npodeccroHanbHO# nestensHocTH (OITK-1);

— TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (hM3MUECKON KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA JUIsI TIOHUMaHUS
OKpy»Karolero Mupa u sisieHuii npupos (OI1K-2).

3namu:
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— (Qu3uyecKkre OCHOBBI MEXAaHWKH, (PU3UKM KOJIEOAaHWH ¥ BOJIH, 3JCKTPUUYECTBA H
MarHeTu3ma, O>JIEKTPOJUHAMHUKH, CTAaTHCTUYECKON (GU3UKH W TEPMOJMHAMUKH, KBAHTOBOU
bu3uku;

— cMbICT (pyHIAaMEHTAIBHBIX (PU3UYCCKUX 3aKOHOB, TPUHIIUIIOB M TIOCTYJAaTOB; HX
(OPMYIMPOBKHU U TPAHUIIBI IPUMEHUMOCTH;

— CBSI3b IUPOKOTO Kpyra (U3NYCCKUX SIBICHUN ¢ (yHIAMEHTAILHBIMHU MPHHIIMIIAMA H
3aKOHAMH (PHU3HKH;

— OCHOBHBIC METO/IbI PEIICHUS 33124 10 OMUCAHUIO (PU3NICCKHIX SBICHUIA;

— METOJIbI 00pa0OTKU PE3yNIbTAaTOB (PU3NIECKOTO IKCIIEPUMEHTA.

Ymemo:

— MPUMEHSTh TEOPETUUECKHUE 3HAHUS U DKCIIEPUMEHTATBHBIE METOAbl UCCIIECOBAHUS TIPU
perieHuu npo(ecCHOHABHBIX 3a/1a4;

— MPOBOJUTH Pacu€Thl, OCYLIECTBIIATh aHAIN3 U HA OCHOBE 3TOTO JIeJIaTh 00OCHOBAaHHbBIE
BBIBO/IBI;

— aQHAJIM3UpOBATh PE3YJAbTAThl HAOMIONEHUM ¢ OSKCIEPUMEHTOB C TMPUMEHEHHEM
OCHOBHBIX 3aKOHOB U MPUHIIUIIOB (PU3UKH;

— OMNpeAeNsaTh XapakTep (U3MYECKUX IMPOIECCOB MO KOMILIEKCY SKCHEPUMEHTAIbHOM
nH(pOpMaLUY TPU MOMOIIHN TpapUKOB, TAOJIUI U YpaBHEHUII;

— MPEACTaBIATH 00PaOOTaHHYIO SKCTIEPUMEHTATHHYIO U TEOPETUUYECKYIO0 HHPOPMAITHIO B
YCTHOW M MUCBMEHHOU (hopMe, B TOM YHUCIIE€ C HCIOJIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH.

Bnaoemy:

— HaBBIKAMH Pa0OTHI C MMHUPOKUM KPYroM (GU3NUECKUX TPUOOPOB U 000PYAOBAHUS;

— HaBBIKaMH 00OCHOBAHUS CBOUX CYKJIEHUH U BBIOOpA METO/a UCCIIeI0BAaHUSI.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Pazgen 1. ®usnyeckne OCHOBBI MEXaHUKH.

1.1. Tlpeamer ¢uszuku. Meroapl (HU3UIECKOTO HCCIACAOBAHUS: OMBIT, THIOTE3a,
skcriepuMeHT, Teopus. Ilpenmer kumHemaruku. Ilepememienue, CKOpOCTb, YCKOpPEHHE.
KunemaTnueckre xapakTepUCTUKU BPalIaTEIbHOTO IBUKEHUS.

1.2. 3akonsl HproTOHA. 3aKOH BCEMHUPHOI'O TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHHS.
JIBr>keHue Tena nepeMeHHoi Maccbl. YpaBHeHusa Memepckoro. @opmyna [{nonkoBckoro.

1.3. Yopyruili u Heynpyruii ygapsl mapoB. MOMEHT MHEPUMHU MAaTEpUATbHON TOYKU U
TBEPJIOTO TeNa.

1.4. Kunematmka rapMoHMYeCKuX KoseOanuit. JuddepeHnuaapHoe ypaBHEHHE
rapMoHH4ecKux konebanuii. [loHsATHE 0 3aTyXalomUX U BBIHYKICHHBIX KojeOaHusX. BonHoBoe
NBUKEHHE. BOJHBI IPOI0IBHBIE U NTONIEPEYHBIE.

Paznen 2. OCHOBBI MOJIEKYASIPHOU (DPUZHKH.

2.1. DneMeHTBl TEPMOJMHAMHUKH U (U3UYECKOM KUHETUKH. MmeanpHBIM ras.
Pacnpenenenne bonbimana u ero obmedusndeckuid cMbici. PeanbHbIil ra3. YpaBHenue Ban-
nep-Baanbca.

2.2. TepmonuHamuueckuii Metonq B (Qusuke. PaBHOBecHble cocrostHUA. Hauwana
TepMOaUHAMUKH. [{UKIBI. DHTPONUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. uddysus. 3akon duka. TemnonpoBoaHocTh. 3akoH Dypbe.
Buytpennee Tpenue (Bs3kocTh). 3akoH HproTOHA.

Pazgen 3. DnexkrpocTraTvika M NOCTOSHHBIN AIIEKTPUUECKHM TOK.

3akoH Kymnona. Teopema Octporpanckoro-I'aycca. Jlumonbs. Jluanekrpuku B
ANEKTPOCTATUUECKOM IIOJIE.

Pa3nen 4. DnexTpoMarHeTusm.

4.1. 3akon Amnepa. 3akon buo-Casapa-Jlamiaca. Cuna Jlopenua.

4.2. MarHeTuku. DNeKTpOMarHuTHas MHAYKIHS. YpaBHeHHe MakcBea.

32



Pa3znen 5. OnTuka.

5.1. Uuarepdepentus BonH. Judpakius BosH. [onspusars BoH.

5.2. TemmmoBoe u3nyuenue. 3akon Kupxroda. ['mnoresa [Inanka. KBantoBoe 00bsicHEHUE
TeroBoro uanydeHus. ddpdexr Komnrona.

5.3. Slnepnas moaens atoma. [loctynarel bopa. ATom Bogopoaa o bopy.

Paznien 6. DneMeHTBI KBaHTOBOM (PU3HKH.

6.1. T'unore3a ne bpoiina. BosnHoBoe ypaBHenue lllpeaunrepa uisi cTalMmOHapHBIX
cocrosiHuil. OnbiTel HlTepua-I'epnaxa.

6.2. MmnoroanekTponnbiii aroM. Oddexr 3eemana. I[lpunmmn I[laymu. KsantoBbie
cTatucTuyeckue pacrnpenenenus bose-OiHiureiina u @epmu-dupaxa. @oHonbl. 3akoHsl Jlebas
1 DUHIITEHHA.

4. O0beM yueOHOM THCHHMILINHBI

Bcero 2 cemecTp 3 cemecTp
Bunel yue6HOM paboTh B3a4. | BaKk. | B3a4. | Bak. | B3ad4. | BaK.
el yac. e/l yac. el yac.
OO0mas TPyA0eMKOCTh TUCHUTLIAHBI 10 360 4 144 5 216
1Mo y4eOHOMY IJIAHY
KonrTakTHasi pa6ora (KP): 3,6 128 1,35 48 2,25 80
Jlexruu (JIek) 1,35 48 0,45 16 0,9 32
Jlaboparopusie padboTsI (J1a0) 0,9 32 0,45 16 0,45 16
[Tpaktnyeckue 3anstus (I13) 1,35 48 0,45 16 0,9 32
CamocrosiTesannasi padora (CP): 4,4 160 1,65 60 2,75 100
CamocTosITeIbHOE U3YYECHHUE 4.4 160 1,65 60 2.75 100
pasenoB JUCIUTUINHBI
Bua koHTpoOJIA: IK3aMeH 2,0 12 1,0 36 1,0 36
KonrtakTHas paboTa — mpoMexxyTodHast 0.8 0.4 0.4
aTTecTarus 2 1,0 1,0
IToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIst IK3. IK3.
Bcero 2 ceMecTp 3 cemecTp
Bupl yue6HOM paboThI B3a4. | BacT. | B3a4. | BacT. | B3a4. | B acT.
el qac. el yac. el yac.
OO0masi Tpy10eMKOCTh AUCHHUILINHBI 10 270 4 108 6 162
10 Y4eOHOMY ILIAHY
Konraktnasi padora (KP): 3,6 96 1,35 36 2,25 60
Jlexuunm (Jlek) 1,35 36 0,45 12 0,9 24
JlaGopaTtopHbie padoTs (J1ab) 0,9 24 0,45 12 0,45 12
[Tpaktnueckue 3ansatus (113) 1,35 36 0,45 12 0,9 24
CamocrositesbHas padora (CP): 4.4 120 1,65 45 2,75 75
CaMocToATEeT HOE N3YUEHUE 4.4 120 165 45 275 75
pa3aesioB TUCIUILTUHBI
Bua kOHTpOJIAA: 3K3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTa — mpoMeKyToYHas 0.6 0.3 0.3
aTTecTalus 2 1,0 1,0
IToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Bua nToroBoro KOHTpoJIst IK3. IK3.
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AHHOTAN U padoyeil MPorpaMMbl AU CHHUIIHHBI
«O01mAas ¥ HeOPraHUYecKast XUMU»

1. Heap qucuumiIuHbl — nMpuoOpeTeHNe 3HAHWW W KOMIIETEHIMH, (opMupoBaHme
COBPEMEHHBIX MPEACTABICHUI B 00JACTH TEOPETUUECKUX OCHOB XUMUU U XUMUU DJIEMEHTOB.
2. B pe3yabTaTre H3yuyeHUs] AUCHMIUIMHBI O0O0y4Yyawlnuiicsi MO MporpamMmme

0akaJlaBpUATAa J0JI/KEH:

Obnaoams crienyromumu odmenpodeccruonanpHbiMu (OIK) komneTeHnusIMu:

— CTIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIHH B ipodeccuonanbHoi nesirensHoctr (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHMSI O CTPOCHHMM BEILECTBA, MPUPOJE XUMUYECKOU
CBSI3U B PA3JMYHBIX KJIACCAX XUMHUYECKUX COCIMHEHUN JUIsi TOHUMAHUSI CBOMCTB MaTepUalioB U
MeXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpykatomieM mupe (OITK-3).

3uams:

— DIIEKTPOHHOE CTPOECHHUE aTOMOB U MOJIEKYII;

— OCHOBBI TEOPUH XUMHUUECKOU CBSI3U B COCIMHEHHUSAX PAa3HBIX TUIIOB, CTPOCHHE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUMU;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX TPOIIECCOB U XapaKTEPUCTUKH
PAaBHOBECHOTO COCTOSIHUS;

— METO/Ibl OTIMCAHUsI XUMUYECKUX PABHOBECHH B paCTBOPAX dJIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCTMHEHU;

— XAMHYECKHE CBOMCTBA DJIEMEHTOB PA3JIMYHBIX TPYII MEPUOJUIECKON CHCTEMBI M UX
BOKHEHIINX COCTUHEHUHN.

Ymemo:

— BBIIOJIHATh OCHOBHBIE XHMHUYECKHE OINEPALNH, ONPEAEIATh TEPMOJNHAMHYECKUE
XApaKTEPUCTUKN XUMUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIICHTPALIMH BEILIECTB;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIPABOYHBIC
JaHHbBIE JJIs peleHus podecCHoHaIbHBIX 3a/1a4;

— TPOTHO3UPOBATH BIMSHHUE PA3NIUYHBIX (DAKTOPOB HA PABHOBECHE B XUMHUYECKHX
peakumsXx.

Braoemy:

— TEOPETHYECKMMHU METOJAMHU OINMCAHUSl CBOMCTB IPOCTBIX M CJOXHBIX BEIIECTB Ha
OCHOBE 3JIEKTPOHHOIO CTPOEHUS HMX aTOMOB U IMOJIOKEHUS B NEPHUOJUYECKON CHCTEME
XUMHUYECKUX 3JIEMEHTOB;

— DKCINEPUMEHTAJbHBIMU METOJAMH OIPEIEICHHUS] HEKOTOPBIX (PU3UKO-XUMHUECKUX
CBOWCTB HEOPraHMYECKUX COEAUHEHUM.

3. KpaTkoe coaep:xkaHue T CHUILINHBI

Paznen 1. [TpuHuunsl XuMuun

1.1 Crpoenue atoma.

BonHoBbIe cBoiicTBa MaTepuaiIbHBIX 00bEKTOB. YpaBHeHue ae bpoitns. CooTHolieHue
HeonpeneneHHocTeil ['eiizenbepra. IlonsTHe 0 kBaHTOBON MexaHMKe U ypaBHeHuH Llpenunrepa.

1.2 Tlepuoauveckuii 3aK0H U MEPUOANUECKAsI CUCTEMA.

CoBpeMeHHas (hopMyIHpPOBKa MEpPUOANYECKOro 3akoHa. [lepuoandeckas cucrema u ee
CBS3b CO CTPOCGHHEM aTOMOB. 3amloJHEHHE DJICKTPOHHBIX CJIOE€B M 000JOYEeK aTOMOB B
nepuoaudeckon cucreme ueMenTos .M. Menaeneesa.

1.3 OkuCIUTENEHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI.

Crenenu oxkucieHus. Baxkueiime oKUCIUTENN U BOCCTAHOBUTENM. BaxHenme cxembl
MpEeBpAIIEHUs BELIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

1.4. Xumudeckasi CBSI3b U CTPOCHHE MOJICKYIL.
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KoBaneHTHas CBS3b, OCHOBHBIC IOJIOKEHUSI METOJA BAJICHTHBIX CBs3eil. PaccMoTpeHue
CXeM TMepPEeKphIBaHUS AaTOMHBIX opOuTaneid mnpu oOpa3oBaHHHM CBsI3ed B  MOJICKYIAX.
I'uOpunnzanust BOTHOBBIX QyHKIMN. OCHOBHBIE TIOJIOKEHUS METOAa MOJIEKYISPHBIX OpOuTaien
(MO JIKAO). Meron I'minecnu. O01mue cBeaeHUsI 0 KOMITIEKCHBIX COCIMHEHUSIX, UX CTPOCHHUE.
MexMoeKkysipHas 1 BHYTPUMOJIEKYIISIpHAsE BOJOPO/AHAs CBs3b. MlOHHAs CBSI3b Kak MpeesibHbIN
Ciydail KOBaJICHTHOW CBsi3M. OOIIME MpPEICTaBICHUS O MEXKMOJIEKYJISIPHOM B3aMMOJICHCTBHH:
OPHUEHTAIIMOHHOE, UHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aUMO/ICHCTBHS.

1.5. TlonaTre 0 XUMHUYECKOI TEPMOJMHAMUKE.

TepmoauHamMudeckue  (QYHKIUHA  COCTOSHUS  (XapaKTEPUCTUYECKUE  (PYHKIIHMH).
BuyTpeHHss sHEpTHs ¥ SHTANBINSA, UX PU3NUECKUN CMBICT. TepMOXUMHS U TEPMOXHUMHUYECKUE
ypaBHeHuUs. 3akoH ['ecca u cienctBus u3 Hero. [loHsTHE 00 S3HTpONMHU, AOCOTIOTHAS SPHTPONHUS U

CTpOEHHE BellecTBa. MI3MeHeHne SHTPOIUH B Pa3JIMYHBIX MTPOIIECCaX.

1.6. [ToHsITHE 0 XUMUYECKOW KHHETHKE. XUMUIECKOE PaBHOBECHE.

OnHocTauifHBIC U CIIOKHBIE PEAKIIMU. 3aKOH JeHCTBYIONMX Macc. KoHcTaHTa CKOpOCTH
peakuuu. MOJNEKYIIpHOCTh M TOPSIOK PEAKIUU. 3aBUCUMOCTh CKOPOCTH pEaKIUh OT
TEMIIEPATYPhl; SHTAIBINSA aKTUBALMU. | OMOTEHHBIN U T€TEPOTEHHBIN KATAJIN3.

HctunHoe m kaxyiieecs paBHOBecHs. KOHCTaHTa XMMHUYECKOTO PAaBHOBECHS. DHEPrus
['nG6ca, ee cBsA3b ¢ oHTponuedl U HHTajdbnued. Pusnueckuid cmbicn 3Hepruu ['ubdOca.
DOHTPONHMIHBIA ¥ SHTATBIHAHBINA (QakTopsl mporecca. Csizb AG’; ¢ KOHCTAaHTOH paBHOBECHS.
Cwmenienne xumMu4eckoro pasaosecust, npunuun Jle-Illatense — bpayna.

1.7. PactBOopel. PaBHOBECHS B pacTBOpax.

[Ipouecchl,  compoBoXkAaoIIMe  00pa3oBaHHWE JKUIKUX  UCTHUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U BJIEKTPOJIUTOB. ACCOIMMPOBAHHBIE U HEACCOLMHPOBAHHBIE SJIEKTPOIMUTHI.
Crenenr mucconmanuu. KoHcTraHTa mucconmanui. PaBHOBecHe B CHCTEME, COCTOSIICH W3
HACBIIIEHHOTO pacTBOpa MaJIOPACTBOPUMOIO IEKTPOJUTAa U €ro KpUcTauioB. PaBHOBecue B
pacTBOpax KOMIUJIEKCHBIX COeIMHEHMI. PaBHOBecHe auccolrany BOAbl, HOHHOE MTPOU3BEICHUE
BO/JIbI U €r0 3aBUCUMOCTD OT Temnepatypsl. llkana pH. ['uaponus conei.

Paznen 2. Heopranudeckasi XumMusi.

2.1. Xumust S-351eMEHTOB. 2.2. XUMUs P- JIEMECHTOB.

Bonopoa-nepBelil 31€MEHT MEPUOAMYECKON CHUCTEMBI, €r0 JIBOMCTBEHHOE IOJIOKEHHE.
Onementhl 1 - 2 u 13 - 18 rpynn nepruoanvecKoid CUCTEMBbI. 3aKOHOMEPHOCTH B M3MEHEHUU
AIIEKTPOHHBIX KOHGUTypanuil, BEIHMYHWH PAJAUYCOB, SJIEKTPOOTPUIATEIBHOCTY W SHEPTUU
MOHU3AIMU aTOMOB. THUIIMYHBIE CTENIEHH OKUCIEHUS. XUMUYECKUE CBOMCTBA MPOCTHIX BELLECTB.
3aKOHOMEPHOCTH B CTPOEHUM U CBONCTBAX OCHOBHBIX THUIIOB coeauHeHuid. I[Ipupoansie
COCIMHEHMS, IOJyYEHUE U IPUMEHEHUE.

2.3. Xumus d-snementos. 2.4. Xumus - aeMeHTOB.

OneMeHThl 3-12 rpynn NepUOJUYECKON CHCTEMBbl. 3aKOHOMEPHOCTH B HW3MEHEHUH
AIIEKTPOHHBIX KOH(PUTYpaIUii, BEIHUHUH PaInyCOB, SHEPTUU MOHU3AIINN, XapaKTEPHBIX CTENeHe
OKUCJIEHUs, KOOPAMHAIIMOHHBIX YHCeNl aTroMoB. [IpupojHble COeIMHEHHs, TOJy4YeHUE U
comocTaBJeHne (PU3MUECKUX U XUMHUYECKHX CBOWCTB MPOCTHIX BemecTB. CTpoeHue U CBOMCTBA
OCHOBHBIX THIIOB coeanHeHmni. OcobenHocTH f- 3eMeHToB.

4. O0beM y4eOHOH TUCHUILINHBI

Bcero 1 cemectp 2 cemecTp
Bunsl yaeOHOM paboTh B 3au. Bakan. | B3au. | Bakan | B3au. | B akan.
el qacax el. qacax eIl qacax
Obwas TpyRoemxocts 12 432 7 252 5 180
AUCIHUILVIMHBI 10 Y4eOHOMY IUIAHY
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Kounraxrnas padora — 6,23 224 | 356 | 128 | 2,67 | 96
ay/INTOPHbIE 3aHATHS
Jlexiun (JIek) 1,78 64 0,89 32 0,89 32
[IpaxTrueckue 3anstus (113) 0,89 32 0,89 32 - -
JlabopaTtopusie paboTs (J1ab) 3,56 128 1,78 64 1,78 64
CamocrositesbHas padora (CP) 3,78 136 2,44 38 1,34 48
CamocTosTensHOE U3yUeHUE 378 136 244 88 134 48
Pa3aesioB TUCIUILIAHBI ’ ’ ’
IK3aMeH 2 72 1 36 1 36
KonrakTtHas pabota — 08 04 04
MTPOMEXYTOYHAS ATTECTAINS 2 ’ 1 ’ 1 ’
[ToaroToBKa K sK3aMeHy 71,2 35,6 35,6
Bcero 1 cemectp 2 ceMecTp
. B B B
Buner yue6HOM paboTh B 3au. B 3au. B 3au.
. acTPOHOM. | ACTPOHOM. aCTPOHOM.
& qacax o qacax e qacax
O0masi TPy10eMKOCTh
AMCHMIINHBI M0 Y4eGHOMY 12 324 7 189 5 135
JIaHy
KonraxrHas padora- 6,23 168 3,56 96 2,67 72
AY/IMTOPHbIE 3AHSATHSI ’ ' ’
Jlexumu (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausatus (113) 0,89 24 0,89 24 - -
JIabopartopusie paboTsl (JIab) | 3,56 26 1,78 48 1,78 48
CamocrosiTesibHast padboTa
(CP) 3,78 102 2,44 66 1,34 36
CaMocToATENnbHOE N3YUEHUE 378 102 2 44 66 134 36
pa3zesioB JUCIUILIUHBI ’ ' ’
Buja KoHTpoOJIsi: IK3aMeH 2 54 1 27 1 27
KonraktHas padota —
MIPOMEKYTOYHAs aTTECTAIIUS 2 0.6 1 0.3 1 03
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7

AHHOTANUA padoyeil MPOrpaMMbl TUCHUUILIHHBI
«KypcoBasi padoTa 110 HeOpraHu4ecKoOu XuMHUN»

1.

MOJYYEHHBIX PE3YJIbTATOB.
2. B pesyabTare
0akajlaBpHAaTAa J0JI/KEeH:

ear aMCOUIIMHBI

HOJTy4EHHE

N3yvYeHust AUCHHUIIJIUHBI

HaBBIKOB

CaMOCTOATCIIBHOIO  pCHICHUA
HCCJ’IC,[[y@MOfI 3alau Ha OCHOBC aHAJIM3a U3BCCTHBIX MNAHHBIX MW TIOJYYCHHBIX CTYACHTOM
OKCIICPUMCHTAJIBHBIX PE3YJIbTATOB, 3HAKOMCTBO CO croco0amMy HM3JI0KEHUS U OQ)OpMHeHI/IH

o0yyaomuiica 10 mporpamMmme

Obnaoams cnenyromumu oomekynbTypHbME (OK) u o6menpodeccrnonansubmvu (OITK)

KOMIICTCHIIUAMMU

— CIMIOCOOHOCTBIO K caMOopraHu3anuu u camooopazosanuto (OK-7);
— CTMOCOOHOCTHIO M TOTOBHOCTHIO MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
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JMCUUIUIAH B ipodeccronanbroi aesreiaproctu (OTTK-1)

— TOTOBHOCTBIO HCHOJIB30BaTh 3HAHHUA O COBPEMEHHOW (DM3NYECKON KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEUISCTBA JJIsi MOHUMAHUS
OKpy»Karolero Mupa u sisieHuid mpupoasl (OI1K-2);

— FOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSI O CTPOCHUHU BELIECTBA, MPUPOAEC XUMHUUYECKOU
CBS3M B PAJIMYHBIX KJIACCAX XUMUYECKUX COCJAMHEHHH [UIsi TIOHHMAHHUS CBOWCTB
MaTepHUaJIOB U MEXaHHW3Ma XMMHUYECKUX MPOLIECCOB, MPOTEKAIOIINX B OKPY)KAIOIIEM MHpE
(OIIK-3).

3uams:

— IOAXOAbl K OpraHu3alMM  CaMOCTOATENbHOW U KOJUIEKTUBHONM  HAy4HO-
HCCIIEIOBATENIbCKON padoThI;

— MPUHIHUIIBI OpPraHU3alUK MPOBEJACHUS IKCIIEPUMEHTOB U UCTILITAHUH.

Ymemy:

— BBINIOJIHATh TOMCK, 00pabOTKy, aHANU3 U CUCTEMAaTH3ALUI0 HAyYHO-TEXHHUYECKOUH
nHpopmanuy;

— BBITIOJTHATH 00PAa0OTKY M aHAJN3 PE3YJIbTATOB SKCIIEPUMEHTOB U UCTIBITAHHI;

— MPOBOJIUTH AHAJIN3 HAYYHO-TEXHUYECKON JTUTEPATYPHI;

Braoems:

— KOMIUIEKCOM TEePBOHAYAIBHBIX 3HAHUW W TPEJCTABICHUNU 00 OpraHM3aIlui HAYIHBIX
HCCIEIOBAaHNH;

— HaBBIKAMU W3JIOKEHUS TOJYYCHHBIX 3HAHWI B BHUJIC OTYETA O BHITIOJTHEHHH KypCOBOM
paboTHI.

3. Kpartkoe coaep:xanue TUCHUILIHHbBI

Pazgen 1. Tlouck wu mepBuyHass oOpabOTKa HAaydHOW W HAYYHO- TEXHUYECKOU
nHpopMmaruu

[IpousBoauTcs TOWCK M TIEpBUYHAs 00pabOTKa HAYYHOM W HAYYHO-TEXHUUYECKOU
nH(popMaIuu.

Oprann3alluOHHO-METOINYECKUE MEPOTIPUSITHS, BKIFOUAOLINE:

- U3y4YEeHHE CHEIUAIBHON JUTEPATyphl U APYroil XUMUUecKOi MHGOpMaIH, BKIIOYas
JOCTHKEHHSI OTEYECTBEHHON U 3apyO0e:KHOM HAyKH M TEXHUKHU B 00JaCTH XUMHUU U XUMHUKO-
AHAITMTUYECKUX METOJIOB UCCIIEI0BAHNN;

- cOop, aHANIKU3 U CTPYKTYpUpOBaHKE HHPOPMAIIUH 110 TEMATUKE KypCOBOU pabOTHI.

Paszpgen 2. BeimosiHeHHE HHIMBHUIYAJIBHOTO 3KCIEPUMEHTAIBHOIO 3aJaHUs

BrinonHeHue sKCrepuMeHTaIbHOTO HAyYHOTO UCCIIEI0BAHMS, KOTOPOE MOXKET BKIIIOYATh:

- IUIAHUPOBAHUE U NIOCTAHOBKY CEPUU IKCIIEPUMEHTOB B COOTBETCTBUE C ONPEIECICHHOU
TEMaTUKON KypcOBOM paboThI;

- ydacTue€ B MPOBEACHUU BBIMOIHIEMbIX Ha Kadeape HaydHbIX HCCIECIOBaHUN WU
BBITIOJIHEHUH alIapaTypHbBIX pa3paboToK;

- COCTaBJICHHE KOMIBIOTEPHBIX MMPOrPaMM Ui 00pabOTKU XUMHUECKON HH(POPMAIHH;

- cbop, 0OpaboTKy, aHAIM3 M CHCTeMAaTU3alni0 WH(GOPMALIMK TIO MPEANOoIaraeMoil Teme
KYpCOBO# paboThI;

- MpUOOpETeHNE HABBIKOB XUMUYECKOTO SKCIIEPHUMEHTA;

- TpHOOpeTeHHe SKCIEePHUMEHTAIBHBIX HAaBBIKOB pabOThl HA COBPEMEHHBIX Y4eOHO-
Hay4YHBIX Mpudopax;

- OCBOGHHE METOJOB pETUCTpallMd U OOpabOTKH  pe3yabTaTOB  XHUMHUYECKUX
SKCIIEPUMEHTOB.

Pazgen 2. IlpenocraBieHue pe3yabTaTOB BBHINOJHEHUS WHAMBUIYAIbHOTO 3aJaHUsl B
BHJIE KypCOBOI pabOTHI

[IpousBoauTcs aHanu3 pe3yabTaTOB MPOBEACHHOW SKCHEPUMEHTAIBHOM NEATENbHOCTH,
(hopMmynupoBaHIe BHIBOIOB PaOOTHI:
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- cOop, 0O6paboTKa, ccTeMaTH3alus MOTy4eHHBIX Pe3yIbTaTOB;

- COCTaBJICHHE PA3/IeNIOB OTYETA 110 TEME HAyYHBIX UCCIICIOBAHUM,

- ¥ HaIlMCaHUE OTYETa O MPOBEICHHOM KYpCOBOH padoTe;

- BBICTYILICHHE C JIOKJIAJIOM U OTBETHI Ha BOIIPOCHI IO TEMATUKE KypCOBOM pabOTEHI.
4. O0beM yueOHO# JMCIUIITTHHbI

Bun yueOHoli paboThI 3auérH. eqUHUILBI | AKageM. 4achl
OO0mas Tpy10eMKOCTh TUCIUILINHBI 10 Y4e0HOMY TUIaHY 3 108
KounrakTHas padora (KP) 1,78 64
JIaboparopusie pabotsl (JIP) 1,78 64
CamocrosTeabHas padora (CP): 1,22 44
KonrtakTHas camocTosiTenbHast pabota 199 0,2
CaMoCTOSATeTbHOE U3YUCHHUE PA3JICIIOB TUCITUTUINHBI ' 43,8
Buja koHTpOJIS: 3a4eT - -

Bun yueOHol paboThI 3a4éTH. eMUHUIIBI | ACTPOH. YaChI
O0m1asi TPY10eMKOCTh TUCHUILIHHBI 0 YUeOHOMY TUIAHY 3 81
KountakTHas padora (KP) 1,78 48
JIaboparopusie pabotsr (JIP) 1,78 48
CamocrosiTesbHas pagora (CP): 1,22 33
KonTtakTHas camocTosiTenbHas paboTa 122 0,15
CaMOoCTOSATeTbHOE U3YUEHHUE PA3JICIIOB TUCITUTUIAHEI ' 32,85
Buj xontpoJisi: 3auer - -

AHHOTANUA padoyeil MPOrpaMMbl THCHMUILIMHBI

«Oprannyeckasi XuMUsD)
1. Heap IMCUMIUIMHBI — TPUOOpETeHHE OOYYAIOIIMMHUCA 3HAHUM O CTPOCHUU

OpPraHUYeCKUX COCTUHCHUH, OCHOBHBIX XHUMHYECKHX CBOMCTBaX pPAa3JIMYHBIX KJIaCCOB
OpPraHMYeCKUX COCIUHCHMH M METOJax WX I[OJy4CHHs, KaK NpPOMBIIUICHHBIX, TaK U
J1a00paTOPHBIX.

2. B pesyabrare wuU3yYeHHMSs AUCUMILIMHBI OO0y4YaloUIUiicsi 1O mporpaMmme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyromumu o0mekynbTypabiME (OK) n o6menpo peccnonansubivu (OI1K)
KOMIICTCHITUSIMH:

— CIOCOOHOCTBIO K cCaMOOpranusaiuu u camoodpaszosanuto (OK-7);

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILIMH B ipodeccuonansHoi nesirenbHoctr (OITK-1)

— FOTOBHOCTBIO HCIOJB30BaTh 3HAHUS O COBPEMEHHOW (DU3UYECKOU KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BEIIEeCTBA Ui MOHUMAaHHS
OKpY’KaroIero Mupa u siienuii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIH30BAaTh 3HAHHS O CTPOCHUH BEIIECTBA, MPHPOJIEC XUMHUYECKOU
CBS3M B PA3IUYHBIX KJAccaX XWMUYECKUX COCIMHEHUN Ui TOHHMAaHUS CBOMCTB
MaTepHuaIoB U MEXaHH3Ma XMMHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MHpE
(OIIK-3).

3namo:

— TEOPETHYECKHE OCHOBBI CTPOCHHUS M CBOWCTB PA3IUYHBIX KIIACCOB OPraHUYECKUX
COCJIMHEHUH;

— CrmocoObl TMOyYeHUs] M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHUH;
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— OCHOBHBIC MEXaHHU3MBI TPOTEKAHUS OPTAHNYECKUX PEAKITUH.

Ymems:

— TPUMEHSTh TEOPETHUSCKUE 3HAHUSA Il CHHTE3a OPraHMYECKUX COCTUHCHHMA
Pa3JIMYHBIX KJIACCOB;

— aHAJIM3MPOBATH W MPEJICKA3BIBATH PEAKIITMOHHBIE CBOWCTBA OPTaHUYCCKUX COCIMHCHHIA,

— COCTaBJISITh CXEMbI CHHTE3a OPraHMYECKUX COSMHCHUN, 3aJAHHOTO CTPOCHHSL.

Braoemw.:

— OCHOBaMHW HOMEHKJIATYPhI U KJIacCH(PHUKAIIMN OPraHUuICCKIX COCTUHEHUI;

— OCHOBHBIMH T€OPETUYCCKHMH MPEICTABICHUSIMHU B OPraHUYCCKOM XHUMUH;

— HaBbIKaMH OOOCHOBAaHWS PAIMOHAIBHBIX CIOCOOOB TOJYYCHUS OPTaHHYECKUX
BEIIECTB.

3. KpaTkoe coaepxaHue JMCUMILTHHBI

Paznen 1. «Teopust XUMHUYECKOTO CTPOCHHUS U HACHIIIEHHbIE YTIeBOA0PO bl (YB)»

1.1  Teopus XUMHUYECKOTO CTPOECHHUS

1.2 Ankanbl

1.3 Crepeousomepus

1.4  IlukmoankaHbl

Pazgen 2. «HenaceimeHabsie Y By

2.1 ANKeHbl

2.2 ANKUHBI

2.3 AnKaaueHsl U MOJINEHDI

Paznen 3. «ApoMarudeckue CoeMHEHUS

3.1  Teopunm apoMaTUIHOCTH.

3.2 Coenunenust 0EH30JILHOTO psia

4. O6beM yueOHOM THCHMIIINHBI

Cemectp
Bcero
Bun yue6HO# paGoThI 2 cemecTp
3E Axan. 3E Axan.
4. q.
OO6mrast TpPyA0€MKOCTh JUCITUILTHHBI 3 108 3 108
KonTakTHasi paboTa — ayiuTOpHbIE
3AHSITHS: 1.32 48 1.32 48
Jlexkuun 0.44 16 0.44 16
[Ipaktuueckue 3ausatus (113) 0.88 32 0.88 32
JlaGopaTtopusie paboTs (JIP) - - - -
CamocrosiTesibHas padoTa 1.68 60 1.68 60
KonTtakTHas camocTosTenbHas paboTa 0.4 0.4
CaMoCTOATENHbHOE U3YUCHHUE Pa3/IeoB 1.68 596 1.68 596
JUCIUTLTAHBI
Bujx uTOroBOoro KOHTpoJIf: 3ader ¢ OEHKOH
Beero CemecTtp
By yueGHOM paGoThI 2 cemecTp
3E AcTp. 3E Actp.
q, q.
OO01ast TpPyA0EeMKOCTh AUCIUTUTHHBI 3 81 3 81
KonTakTHast paboTa — ayAnTOpHBIE
P — 1.32 36 1.32 36
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Jlexuun 0.44 12 0.44 12
[IpaxTnueckue 3anstus (113) 0.88 24 0.88 24
Jlaboparopusie pabotsl (JIP) - - - -
CamocTosiTe1bHAs1 paboTa 1.68 45 1.68 45
KoHTakTHas camocTosiTeNbHasi paboTa 0.3 0.3
CamocrosiTenbHOE H3ydeHHE pa3aesioB 1.68 44.7 1.68 44.7
JIMCIUILTHHBI

Bua nToroBoro KOHTpoJIs: 3ader ¢ oleHKOH

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«Duznyeckas XUMHUA»

1. lleab AMCUMNIMHBI — PAaCKPBITh CMBICI OCHOBHBIX 3aKOHOB, YHPAaBISIOLIUX XOIOM
XMMHMUYECKOTO Ipoliecca, MoKa3aTh 00JAaCTH MPUIOKEHHUS ATHX 3aKOHOB M HAYYUTh CTYJEHTa
IrPaMOTHO NIPUMEHATDH UX NP PELIEHUH KOHKPETHBIX TEOPETUYECKUX U PAKTUUECKUX 3a/1a4.

2. B pe3yabrare wu3y4yeHus: AUCHMILUIMHBI oOO0ydYalolUiici N0 Nporpamme
0akajiaBpuaTa J10JIKeH:

Obnadams cnenyronumu ootmenpodeccnoHanbHbIME KomiieTeHusmu (OI1K):

— CIIOCOOHOCTHIO U TOTOBHOCTH HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccruonanbHoil nesrensHocTr (OIMK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (M3MUEcCKoil KapTHHE Mupa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBA JUIsi TOHHUMaHUS
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHWE O CTPOEHUM BEIECTBA, MPHUPOAA XUMHUYECKOMN
CBSI3M B Pa3jMYHBIX KJaccax XMMHUYECKMX COCTUHEHHMH Ui MOHMMAaHUS CBOICTB MaTepHalloB U
MEXaHHU3Ma XUMHUECKUX MPOIECCOB, MPOTEKAIOIINX B OKpysxKatoriem mupe (OTIK-3).

3namo:

— OCHOBHBIC 3aKOHBI (PU3UYECKOW XUMHUH, B3aUMOCBS3b (PU3UUYECKHX U XUMHYECKHX
XapaKTEepUCTHUK Mpolecca;

— IyTH OMNpeAeNieHUs BaXKHEUIIMX  XapaKTePUCTUK XUMUYECKOTO PaBHOBECHUS
(KOHCTaHTHI paBHOBECHSI, PABHOBECHOT'O BbIXOJa MPOJAYKTa, CTENEHH MPEBPALIECHUS HCXOTHBIX
BEIIECTB) U BIUSHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

— YCIIOBUSL YCTaHOBJIEHHS (Da30BbIX pPABHOBECUW B OJHO- W MHOTOKOMIIOHEHTHBIX
CUCTEMaXx, BO3MOKHOCTH DPa3/IeJICHUs CIOKHBIX CHCTEM Ha COCTaBISIONINE KOMIIOHEHTHI,;

— TEepMOJMHAMHYECKOE OINMCAaHWE CBOWCTB HACAIbHBIX U HEWACAIbHBIX PAaCTBOPOB,
MOAXO/IbI K HAXOKICHHUIO MaplUUaIbHBIX MOJISIPHBIX BEIMYMH KOMIIOHEHTOB PacTBOpA.

Ymemn:

— MPUMEHATh TEOPETUYECKUE 3HAHUS U HKCIEPUMEHTATIbHBIE METOJIbI HCCIEeI0BaHUS
(bu3nyecKoi XuMUU TpU pelieHruH MpodeCCHOHATbHBIX 3a/1a4;

— IPOBOJUTH TEPMOJMHAMUYECKHE PACUEThI, OCYILECTBIIATh aHAIN3 U Ha OCHOBE 3TOTO
JenaTb 000CHOBAaHHbBIE BHIBOJIBI,

— IpEAcKa3plBaTh M HAXOAUTH ONTUMAJbHBIE YCIOBUS NPOBEIACHHUS XHUMHYECKOTO
IIpoLecca C LEIbI0 MOJyYEHUs] MaKCUMaJIBHO BO3MOKHOTO BBIX0J1a MHTEPECYIOIIETO NMPOIYKTa,;

— NPEICTaBIATh JaHHBbIE Ja0OpaTOPHOro HcCCieloBaHUs B rpaduueckoi popme u Ha
OCHOBE TIOJYYEHHBIX 3aBHCHUMOCTEH OIPENENSITh COOTBETCTBYIOIINE TEPMOAMHAMUYECKUE H
KMHETUYECKUE XapaKTEPUCTUKN XUMHUECKON CUCTEMBI M XMMHUYECKOTO IIPOLIECCa;

— IPOBOJUTH AaHAJIM3 M KPUTHUYECKH OLICHMBATh IOJIyYEHHBIE AKCIEPUMEHTAIbHBIE
JaHHbIe, 0000IaTh U JieaTh 000CHOBAHHbIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:
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— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJ0B (U3NYECKOH XUMHUU IS
pelIeHNs KOHKPETHBIX MCCIIE0BaTENbCKUX 3a/1a4;

— HaBBIKAMHU OIIPE/IEICHMS COCTOSHUS PaBHOBECHSI M CAMOIIPOU3BOJIBHOTO HAIIPAaBJICHUS
XMUMHMUYECKOTO IIpolecca;

— mpueMamMu 00pabOTKH TOJNYYCHHBIX OIBITHBIX JAHHBIX I BBISBJICHHUS U
YCTAaHOBJICHUSI B3aUMOCBSA3EH MEXIY TEPMOJAMHAMHUYECKUMHU CBOMCTBAMH M (DU3HUUYECKUMU
rapameTpamu Iporecca;

— 3HaHUSMH OCHOBHBIX 3aKOHOB (M3MYECKON XUMHH Ui  COJEpKaTebHOU
WHTEPIPETAIIUU TEPMOIUHAMUYECKUX PACUETOB.

3. KpaTtkoe conep:kanue IUCHUTIIHHBI

Pazgen 1. Xumunueckas tepMoaHaAMuKa

1.1.  IlepBslii 3aKOH TEPMOJIUHAMUKH.

TepMoMHaMHYECKHE CUCTEMBI U TEPMOJMHAMHUYECKHE IMapaMeTpbl. DKCTEHCUBHBIE U
WHTEHCUBHBIE CBOWMCTBA CUCTEeMBL. TepmoaumHamuueckuid mponecc. DyHKIUMHU COCTOSHHUS U
¢byHKIMM mpoliecca. BHyTpeHHss 3Heprus M SHTalbIUA, UX cBoicTBa. TeruioTa u paboTa Kak
dbopmel mepenaun dHepruu. PaboTa pacmmpenus raza w moJie3Has padota. DOpMyIHPOBKH
MEepBOro Hayana TePMOJUMHAMHUKHU. B3auMOCBS3b TEIIOTHI, pabOThl U W3MEHEHHUS BHYTpPEHHEH
SHEPruu B U30XOPHOM, M300apHOM U HM30TEPMUYECKOM Ipolieccax. TermioéMKOCTh BellecTBa —
M30XOpHas WM u300apHas, MoJsipHasi, yaenbHas. TemnmoéMKOCTh HIeabHBIX TIa30B,
B3aUMOCBS3b MOJISIpHBIX TeroéMkocte Cp nu Cv maeanbHOro rasa. Temno€MKOCTh TBEPIbIX
BEIIECTB U JKHJKOCTEH. 3aBUCHMOCTh MOJIAPHOM W300apHON TEMIOEMKOCTH BEIIeCTBA OT
TeMIIEPaTypPhl, SMITUPHIECKUE YPABHEHUS (CTENEHHBIC PSIJIbI), UX TPUMEHUMOCTh. 3aKOH KyOOB
Jebast, mpaBuno Hromonra u [Itu. Cpennsis nzobapHas TEIIIOEMKOCTh BEIIECTBA B MHTEpPBAJIC
Temmeparyp. TemmeparypHas 3aBHCHMOCTh HpHpalieHus sHTaibnuu Bemiectsa (Ht — Ho) mpu
MMOCTOSTHHOM JIaBJICHUH ¢ Y4€TOM (Da30BBIX MEpexoJ0B. TermmoBol 3(PPeKkT XUMHUIECKOTO
npouecca. OcCHOBHOe cTaHAapTHOe cocTosiHue. CTaHAapTHbIE SHTANBIUU 00pa3oBaHUS U
cropanusi BemiecTB. [IpumeHenue 3akoHa ['ecca IS BBIYUCIEHHS TEIUIOBBIX 3(PQeKTOB
XUMHUYECKUX U (PU3MKO-XUMUYECKHUX MporeccoB. CBsA3b TEIIOBBIX APHEKTOB MPHU MOCTOSIHHOM
o0beMe U TpU TOCTOSHHOM JaBJICHUH. 3aBHCHUMOCTh TEIUIOBOTO 3(dexkTa peakuuun OoT
Temreparypbl. BreiBon u ananu3 ypaBHenus Kupxrodpa B auddepenuumansuoit dopme.
HNuterpupoBanue ypaBHeHus: Kupxroda.

1.2. Bropoii 3aK0OH TEPMOIUHAMHUKH.

CaMomnpou3BOJbHBIE W HECAMOINPOM3BOJIbHBIE, O0OpaTUMble U  HEOOpaTUMBbIE,
paBHOBecHbIe (KBa3MCTAaTUYECKHE) W HEpaBHOBECHbIE mpolecchl. PaboTra paBHOBECHOTO U
HEpPaBHOBECHOIO npoueccoB. DopMynupoBKH BTOPOro Hayajla TEPMOJAMHAMUKUA. DHTPOIUS KaK
KpUTEpUN HANPABICHHOCTU CaMOIIPOM3BOJIBHBIX IIPOLIECCOB M PAaBHOBECUS B H30JMPOBAHHBIX
cUCTeMax. 3aBHUCHUMOCTb OSHTPOINUHU BEUIECTBA OT IMapaMETPOB COCTOSHHUA (TeMIepaTyphl,
naBieHusd, oobema). Pacuer W3MEHEHMs] SHTPONUHU B PA3JIMYHBIX IPOIIECCAX, CBSI3AHHBIX C
W3MEHEHUEM COCTOSIHUS WJICAJBbHOIO ras3a, a TaKKe YMUCThIX TBEPABIX WIM >KUIKUX BELIECTB.
N3meHeHne »HTpONUU B MPOLECCE CMELICHUs UACAIbHBIX ra3oB. VM3MeHEeHue >HTpONUM IMpHU
¢dazoBbIx mepexomax. TeroBas Teopema Hepucta, mnoctrynar Ilmanka (TpeTse Havao
TepMonuHamMuku). CTaTUCTHUeCKas WHTEpHpeTalus BTOPOTO Havajda TEPMOIAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beiuncienne aOconOTHOW SHTPOMHM BellecTBa. Pacuer
W3MEHEHHUS DHTPOMHMH B XUMUYECKUX PEaKLHIX MPU PA3IUYHBIX TeMieparypax. OObeqMHeHHOe
ypaBHenue | u Il 3akoHOB TepmonmHamuku. DHeprus [enbmronbua u sHeprusi ['m66ca kak
KpUTEpUU  HAIPaBICHHOCTH  TMPOIIECCOB M  PABHOBECHS B  3aKPBITBIX  CHCTEMax.
Xapakrepuctudeckue (GpyHKIHUHA. 3aBUCUMOCThH dHepruu [enpmronbua u 3Heprum [nbOca oT
MapaMeTpoB COCTOSIHUA. TemmeparypHasi 3aBUCHMOCTh dHeprum [mbOca BemiecTBa ¢ ydu&€Tom
¢a3oBeix nepexonoB. Pox dazoBoro mepexona (mepBblif, BTOpoil). YpaBHeHnuss ['nO6ca-
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I'enpmroubiia. Pacuer nsmeHennii ctangapTHoIX SHepruii [ m66ca u I'enbMrosbia B XUMUYECKUX
peakLusIX MPU Pa3IudHbIX TEMIEpaTypax.

CucreMpl NEPEMEHHOIO0 C€OCTaBa. XUMHYECKMM MOTEHIMAl KOMIIOHEHTa CHUCTEMBI.
3aBUCUMOCTh XUMHMUYECKOT0 MOTEHIMAJIa OT JAaBJICHUS U TEMIEpaTyphl. Y CIOBUS paBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUs MPOLIEcCa B CUCTEMAX MEPEMEHHOIO COCTaBa.

1.3. XuMudeckoe paBHOBECHE.

MarepuanpHblii 0anaHC XMMHUYECKOH pEeakIHH, CTENeHb NPEBPAIICHUS, XUMHUYECKast
IIEpeMEHHas. YpaBHEHUE HW30TEPMbl XUMHUYECKOM peakuuu (u3otepmbl Bant-T'odda).
XUMHYECKOE CpOJCTBO. AHANU3 YpaBHEHHUS M30TE€PMBl JUIsl OINpPEAETICHUS HalpaBiIeHUS
CaMOIIPOM3BOJIBHOTO  IMPOTEKAHWA  XUMHUYECKOM  peakuuu OT  JAHHOTO  HMCXOJHOTO
(HEepaBHOBECHOI0) COCTOSIHUA. TepMoaMHaMUYecKass KOHCTaHTa XUMHUYECKOIO PaBHOBECHS U
AMITUPUYECKUE KOHCTaHThI XxuMuueckoro paBHoBecHs (Kx, Kc, Kn, Kp), ypaBHEeHUS UX CBSI3U 1A
peakuMu B HACAIBHOW Ta30BOM cMecH. KOHCTaHTBI paBHOBECHS MJi1 TOMOTEHHBIX U
TEeTEPOTeHHBIX PEaKIUi, WICATHHBIX M HEUICAIHHBIX PEAKIIMOHHBIX CHCTEM (Ha TMpuUMepax).
CMmenieHne XMMUYECKOTO0 paBHOBECHS NpU M3MeHeHuu ooduiero gasnenus (T = const) u npu
no6aBsieHuu B cucteMy nHeptHoro rasa (T = const, P = const).

Bnusinue temmneparypbl Ha KOHCTAaHTY XUMUYECKOTO PaBHOBECHS], ypaBHEHUS U300apbl U
M30XOpPhl XUMUYECKON peaknuu. BBIBOJ, aHAIN3 W MHTETPUPOBAHKME HA3BAHHBIX YPAaBHCHHM Ha
npuMepe ypaBHeHUs1 u300apbl. PacueT cpeHero u MCTUHHOIO TEIIOBOro 3(pdexTa XuMHUIecKuX
peakuuii M3 3aBHCHUMOCTH TEpPMOJMHAMUYECKOW KOHCTAHThl PABHOBECUS OT TEMIIEpaTypBhI.
Pacuer KOHCTaHT paBHOBECHS XMMHYECKUX PEAKIIUA M3 CTAHAAPTHBIX TEPMOIUHAMUYECKUX
(yHKIIMNA BemecTB. BeuncieHne KOHCTAaHT PaBHOBECHS XMMUYECKUX PEAKIUH MO CIPABOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECHS peakuil 00pa30BaHus COCTMHEHUI U3 MPOCTHIX BEUIECTB.

Paznen 2. ®a3oBble paBHOBECHS B OJJTHOKOMIIOHEHTHBIX CHUCTEMAaX

2.1. ®azoBbie mepexoapl W ¢dazoBas aAUarpaMMa COCTOSIHHS I OJHOKOMITOHEHTHBIX
CUCTEM

daza, KOMIIOHEHT, YHCJIO creneHe cBoOoapl. IlpaBumo ¢a3z ['mbbca. Ilpumenenue
npaBuiia (a3 ['mbOca it aHanmm3a (Pa3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Jluarpamma COCTOSIHUSI OJHOKOMIIOHEHTHOM cUcCTeMbl, €€ (a3oBble MOJIs, JIMHUU U TPOWHBIE
TOYKH, BBIpAXKaroOIIMe COOTBETCTBEHHO OJHO(da3Hoe, AByx(a3zHoe U Tpexda3zHOe pPaBHOBECHS.
Hacpimennsiil nap, temneparypHas 3aBUCUMOCTb JaBJIEHUS HAChIIEHHOro napa. Kputuueckas
TOYKAa, KPUTHUYECKOE COCTOSHHE BEIEeCTBA, €ro 0ocoOeHHOCTH. BbhIBON M aHanu3 ypaBHEHUS
Kianelipona. 3aBUCMMOCTb T€MIIEpATyphI IJIABJIECHUS OT BHEIIHETO J1aBJICHUS, HHTEIPUPOBAHUE
ypaBHeHus1 KnanelipoHa Juisi paBHOBECHsI TBEPAOE TEJNO - KUAKOCTh. PaBHOBecusi ¢ razoBoil
¢dazoit, ypaBHenue Knaneiipona-Knaysuyca, BBIBOJ W HWHTETPUPOBAHUE YpPaBHEHUS IS
OTHCAaHUs JIMHUN HCHapeHus W CyOIMMalliu, HUCIHoJib3yemble nomymieHus.  OrmnpeneneHue
KOOPAWHAT TPOWMHOU TOUKH.

2.2. OnpeneneHue TepMoIMHaMUYecKiX QYHKIHH npoiiecca (ha3oBOTo nepexoaa

[Ipumenenne  ypaBHenuss  Kianeiipona-Knaysuyca st pacuera  M3MEHEHUS
TePMOJIMHAMUYECKNX (QYHKIUNA Tpu  (Pa3oBbIX MpeBpalleHUsIX. B3auMoCBs3b SHTANbNUN
IJIaBJICHUSI, UCTIAPEHUS U BO3TOHKU B TPOMHON TOUKE. DMIHUPUYECKOE TpaBuiio TpyToHa.

Pazgen 3. TepMoauHamuueckas T€OpHUsl paCTBOPOB

3.1. OcHOBBI TepMOIMHAMUKHN PAacTBOPOB. [lapiinanbHbie MOTbHBIE BETUYHUHBI

Knaccudukanuu pactBopos. [lapuuanbHbie MOJISpHBIE BEeMUMYUHBL. YpaBHeHUs [106ca-
Jrorema (BBIBOJ U aHaiu3). MeToIbl ONpENeeHNs NapluaibHbIX MOJSPHBIX BETHUUH (METOJ
KacaTeNbHBIX MU METOJ OTpe3koB). OTHOCUTENbHBIE TMaplUUANbHBIE MOJSPHBIE BEIUYMHBI
(mapuuanbHbIe MOJISIpHBIE QYHKIMU cMenieHus ). TepmoanHaMudeckre GyHKIUN CMEIICHHUS.

3.2. TepmomHaMUYECKOE ONMCAHUE UICATbHBIX U HEUJCATbHBIX PACTBOPOB

Wneanvubie  (coBepiieHHBIC) pPAacTBOPbl. XHMMHUYECKHH TOTEHIMAT KOMIIOHEHTa
UJeabHOTO pacTBopa. TepMoanHaMuuecKkue (YHKIIMHU CMEIICHUS S UJICATbHBIX PacTBOPOB.
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PaBHOBecue "umimeanbHbBIN pacTBOp-map", 3akoH Payns, rpadudeckas WHTEpHpETanust 3aKOHA
Payns. IlpemensHOo pa3zOaBiieHHbIE pacTBOpPBI, 3akoH ['eHpu. VYpaBHEHHE XUMHUYECKOTO
MOTEHIMajga JUisi pPacTBOPUTEIS W PAcTBOPEHHOro BemlecTBa. HewuaeanbHbie (peanbHBIC)
PacTBOPBI, MOJIOKUTEIIbHBIE U OTPULIATENIbHBIE OTKIOHEHUS OT UIealbHOCTH (0T 3akoHa Payis).
CranzmapTHbIE COCTOSIHHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAsl U HECUMMETPUYHASI CHCTEMBbI
cpaBHEeHHs. Pacdyer akTHBHOCTEH W PANMOHAIBHBIX KOY(PPHUIIMECHTOB aKTUBHOCTH KOMIIOHCHTOB
pactBopa. TepmoauHamudeckue (QYHKIMU CMEIICHUS JUII  HEWACAIBbHBIX  PacTBOPOB.
3aBUCUMOCTh AaKTUBHOCTH M KO3(h(UIIMEHTa aKTUBHOCTH KOMIIOHEHTAa OT TEMIIEpaTypbl H
JTABJICHUSL.

3.3. KoyuturatuBHbIE CBOMCTBA pa30aBICHHBIX PACTBOPOB HEJIETYIHX BEUIECTB B JICTy4EM
pacTBOpuUTEIe

KonnuraruBusie cBOMCTBa pa30aBICHHBIX PACTBOPOB HEJETYYHX BEIIECTB B JIETYYHX
pacTBopuTeNsIX (MOHUKEHUE JABJICHHUS HACBHIIIEHHOTO Iapa PacTBOPUTENS HAJl PacTBOPOM IO
CPaBHEHUIO C YHCTBIM PACTBOPUTEJIEM, IMIOBBIIICHUE TEMIIEpAaTyphl Hauajga KUIICHUS |
MOHMKEHUE TEMIepaTypsl Hadajga OTBEPJIEBAHUS PACTBOPOB, OCMOTHYECKOE JIaBJICHHE).
DO0YIITMOCKONIMYECKass M KPUOCKOTIMYECKass KOHCTAHTHI pacTBOputelisi. BbIBOJ ypaBHEHHS,
CBSI3BIBAIOIIETO MOHIKEHNUE TEMIIEpaTyphl Hadala OTBEPJECBAaHMs C KOHIICHTpAIlMeld pacTBoOpa.
OcMoc, 0CMOTHYECKOE JIaBlieHHne, 00paTHBI ocMoc. Vcmonp30BaHe KOJUTUTAaTUBHBIX CBOMCTB
JUTSL  OTIPEJICJICHHUS] MOJIAPHOW MacChl, CTENEHW AWCCOIMAIMM WJIM CTEMEeHH aCCOIUaIluu
pPacTBOPEHHOTO BEIIECTBA.

Paznen 4. ®a3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX

4.1. PaBHOBecHE <OKHUIKHM pAcTBOP - HACBHIIICHHBIA Tap» B JBYXKOMIOHEHTHBIX
cUCTEeMax.

JlnarpamMmbl  «1aBJICHHE-COCTaB», «TEMIIEPaTypa-CoCTaB», «COCTaB Mapa-CoOCTaB
KUAKOCTU» Ui HWJCalbHBIX M HEWACaJbHBIX pacTBOpoB. llpumenenue mpaBuna ¢a3 K
uccaeaoBaHuio auarpamMm. 3akoHbl ['m60ca-KonoBasoBa. A3zeoTpomnus, TEPMOJIMHAMHYECKOE
ycioBue TOYKM aszeorpomna. [IpaBmiio pblyara. OU3MKO-XMMHUYECKHE OCHOBBI pa3JieeHUs
KUJKUX CMECe MeToJaMH MEePEroOHKU U peKTU(UKALINH.

4.2. PaBHOBECHE KHUJKOCTH-TBEP0E» B ABYXKOMIIOHEHTHBIX CHCTEMaX.

TepMuueckuii aHanu3, KpUBBIE OXJIAXACHUS, MMOCTPOCHHE IUArpaMMbl IJIABKOCTH I10
KpUBbIM oxJaxaeHus. CHUCTeMbl € OrpaHMYEHHOW U HEOrPaHWYEHHON pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBepJAOM cocTosiHuu. M3omopdusm. Tumbsl TBepabIX pacTBOpoB. Juarpammbl
IUIABKOCTH M30MOP(HO KPUCTAIIU3YIOIIUXCS BellecTB. JluarpaMMbl IJIaBKOCTH CHCTEM C
OTPaHUYEHHOM PACTBOPUMOCTBIO B TBEPJIOM COCTOSIHMM. DBTEKTUYECKOE M NEPUTEKTUYECKOE
paBHOBecus. OmpeneneHnue cocTaBa 3BTEKTUYECKOM >KUAKOCTH IOCTPOCHHEM TPEYroIbHUKA
Tammana. [Ipumenenue npasmia a3 ['n66ca k uccnenoBanuio Gpa3zoBbIX pAaBHOBECHIA.

4. O0beM y4eOHOH TUCHUILINHBI

Bun yuebnoit paboThl 3E Axan. 4.

OO61ast TpPyA0EMKOCTh AUCIUTUTHHBI 50 180
KonTakTHast paboTa — ayANTOPHBIE 3aHATHS: 1,78 64
Jlexuun 0,89 32
[IpakTueckue 3anstus (I113) 0,89 32
Jlabopartopusie paboTs (JIP) - -

CamocrosiTesibHast padora 2,22 80
CamocTosATEeNnbHOE U3YUEHUE PA3IEI0B AUCITUTIIIMHBI 2,22 80

Buabl KoHTpOJIA:
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JK3aMeH 1 36
KonTakTHas paboTa — MpOMEXYTOUHAs aTTECTAIH 1 0,4
[ToaroToBka K 3K3aMeHy 35,6
Bu MTOroBOro KOHTpOJIs: IK3aMeH
Bun yae6HO#I paboThI 3E Actp. u.
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 5,0 135
KonTakTHast paboTa — ayAUTOPHBIE 3aHATHS: 1,78 48
Jlexmun 0,89 24
[Tpaktuyeckue 3ausTus (I13) 0,89 24
JlaGoparopublie pabotsl (JIP) - -
CamocrosiTesibHas padoTa 2,22 60
CamMmocTosATEeNbHOE N3YUEHUE PA3ICTIOB JUCITUTIIMHBI 2,22 60
Buabl KoHTpOJISA:
JK3aMeH 1 27
KonTakTHas paboTa — MPOMEXKYTOYHAST aTTECTAIHS 1 0,3
[ToaroroBka K 3K3aMeHy 26,7
Bua uTtoroBoro KOHTpoJIs: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI
«Kossiougnass XumMusny

1. Heap qMCHUNIMHBI — O3HAKOMJICHHE OOY4YaIOIIMXCS C OCHOBaMHU TEPMOIAMHAMMKHI
MMOBEPXHOCTHBIX SBJICHHM, CIOCOOAMU TMOJYYEHHUsS] M BaKHEUIIMMH CBOMCTBAMH TUCIEPCHBIX
CHCTEM.

2. B pesyabrare wuU3yYeHHMSs AUCUMILIMHBI OO0y4YaloUIUiicsi 1O mporpaMmme
0akajiaBpuaTa J10JIKeH

Obnadams cnenyronumu oomenpodeccuoHanbHbiMu (OI1K) KoMneTeHIusAMH:

— CIIOCOOHOCTBPIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI (DU3UKH B
npodeccronansHol aestensHoctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (hM3MUECKOil KapTHHE Mupa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BEIIeCTBa JUIsl TOHUMaHUs
OKpY’KaroIiero mMupa u siieauii mpupost (OI1K-2);

— CIOCOOHOCTh  HKCIIOJIb30BAaTh  3HAHMSI O  COBPEMEHHOW  KapTUHE  MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIeCTBA JUIsi TIOHUMaHUs
OKpYy’KaroIiero Mupa u sisiieauii npupoasl (OITK-3).

3namo:

- MPU3HAKH 0OBEKTOB KOJUIOUAHON XUMUU U UX KJIacCU(DUKAIINIO;

- OCHOBHBIE TOHATUS U COOTHOIICHUS TEPMOIMHAMHKHU TOBEPXHOCTHBIX SIBICHUN
(TepMoMHAMUKA TOBEPXHOCTHOTO CJIOS; aJre3usi, CMauMBaHME€ M paCTEKaHUE >KHUIKOCTEH;
JUCIIEPCHOCTh U TEPMOJAMHAMUYECKUE CBOMCTBA TeN; aCOpPOIHs Ta30B U MapoB, aacopOuus u3
pacTBOpPOB);

- OCHOBHBIE TEOPHH (PU3UUECKON aAcopOLnu;

- OCHOBHBIE TIPEJICTABIICHUS O CTPOCHUHU ABOWHOTO SJEKTPUUECKOTO CIIOS;

- IPUPOJTY DNEKTPOKUHETHUECKOTO TIOTEeHIINANA,

- OCHOBHBIE DJIEKTPOKUHETHUECKUE SIBICHUS;

- YCIIOBUS IPUMEHUMOCTH 3akoHa CTOKcCa,
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- 3aKOH DifHITeHa — CMOJyXOBCKOT0, TUTICOMETpUUEcKoe ypaBHeHue Jlamaca.

- IPUPOAY CEAUMEHTALMOHHOMN U arperaTuBHON yCTOMYMUBOCTH;

- OCHOBHBIE CBOHCTBa pacTBOpoB I1AB kak nuoduinbHbBIX cucTem;

- OCHOBHBbIE N0JI0)KeHus Teopun JJIDO;

- IPUYUHBI U OCOOEHHOCTH OBICTPOIl M MEAJIEHHOW KOAryssiuH, KOHIEHTPAMOHHON U
HEUTPAIN3aLMOHHON KOATYJISILUN.

- TUIBI CTPYKTYP, BO3HUKAIOUIME B AMCIEPCHBIX CHUCTEMAX, IPUYMHBI M YCIOBUS UX
oOpa3oBaHus;

- KJIACCH(PMKALIMIO AUCTIEPCHBIX CUCTEM I10 UX PEOJIOTUYECKUM CBOWCTBAM.

Ymemy:

- pacCUUTHIBATh ITApaMETPhl, KOTOPBIMU XapaKTEPU3YIOT IUCIIEPCHOCTD.

- IPOBOJUTH PACYEThl C HMCIOJIB30BAHUEM OCHOBHBIX COOTHOLIECHUN TEPMOJAMHAMUKH
ITOBEPXHOCTHBIX SIBJICHUM.

- PacCUMTHIBATh OCHOBHBIE XapAKTEPUCTUKU TOPUCTON CTPYKTYPBHI.

- pacCuUMTBIBaTh BEIWYMHY DJJIEKTPOKMHETHMYECKOTO TIOTEHIHajga [0 JIAHHBIM
3JIEKTPOOCMOCA U ANEeKTpodopesa.

- paccUMThIBaTh MHTETPAIbHYIO U JuddepeHnanbHy0 KpUBbIE pacipeeeHus YacTHIL
10 pazMepam.

- pacCUMTHIBATh M AHAJU3MPOBATH MOTCHIHAJIBHBIE KPUBBIE IAPHOTO B3aWMOJECHCTBHS
YacTHLI.

- PacCUUTHIBATh U U3MEPATH BA3KOCTH JUCIIEPCHBIX CHCTEM.

Braoemy:

- NPEACTABICHUSAMH O POJIM IIOBEPXHOCTHBIX SBJICHUN U JUCIIEPCHBIX CHCTEM B TEXHHUKE
U IIPUPOJE.

- METOJAMH U3MEPEHUS IOBEPXHOCTHOIO HATSHKCHUS, KPA€BOTO YIJIa.

- 3HAHUSIMU O METOJIaX U3MEPEHUs aICOPOLIUHU U yICIbHOM OBEPXHOCTH.

- 3HAHUSAMU 00 yCIOBUAX NPUMEHUMOCTH ypaBHeHUs ['enbmronbra — CMOIyXOBCKOTIO;

- METOJAMM OIPEICIICHUS NIEKTPOKNHETUYECKOTO IOTEHIMAIA.

- METOJOM CEIMMEHTAllMOHHOTO aHaJIN3a.

- METOJIaMH OTIPE/ICIEHUsI KPUTUYECKON KOHIEHTPALUU MULIEITIO00pa30BaHus;

- METOJAMM HUCCIIEIOBAHUSI KNHETUKU KOAryJIsALUu.

- METOJAMM U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHUS.

3. Kpartkoe cogep:xaHue U CHHILITHHBI

Pazgen 1. Ilpenmer u npu3Haku 0OBEKTOB KOJIJIOUTHON XUMHUH.

KomnonaHasg xumus - Hayka O INOBEPXHOCTHBIX SBJICHMSIX M JHUCIEPCHBIX CHCTEMAX.
OCHOBHBIE TOBEPXHOCTHBIC SIBIICHMS: AAre3uss U CMauyuBaHME, KalMJUIAPHOCTb, aacopOLus,
IEKTPUYECKUE SIBJICHUS HA IOBEPXHOCTAX U IP.

OcHOBHBIE IIpU3HAKU JMCIIEPCHBIX CHCTEM - TE€TEPOrE€HHOCTh U JIHUCIEPCHOCTB;
MIOBEPXHOCTHAsl 3HEPrusi; KOJMYECTBEHHBIE XapaKTePUCTUKU aucrepcHoctu. Kiaccudukanums
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO JUCIIEPCHOM (ha3bl U TUCIEPCHOHHOM CpeJibl.
Knaccugukanus cBoOOIHOIUCTIEPCHBIX CHCTEM IO pa3MepaM YacTHI[ M M0 B3aUMOJAEHCTBHIO
MEXJly TUCIEPCUOHHON cpefnoi u aucnepcHoi (azoil. Ponb MOBEPXHOCTHBIX SBIEHUH H
JUCIIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBIILIEHHOCTH U, B YaCTHOCTH, XMMUYECKON TEXHOJIOTUH.

Pa3nen 2. TepmoanHaMuKa NOBEPXHOCTHBIX SIBJICHUM.

OO11ast_xapakTepucTHKa NOBEPXHOCTHOW 3Hepruu. [loBepXHOCTHas 3Heprus B 0oOILIEM
ypaBHEHUU 1-ro u 2-ro Havan TepmMoauHaMuku. [IoBepXHOCTHOE HaTsHKEHHE KaK Mepa dHEpruu
I'n66ca mex¢aznoil moBepxHocTH. [IOBEPXHOCTHOE HATSKEHUE - XapAKTEPUCTHKA IMPHPOJIBI
cornpukacatouuxcst Gpa3 u ux B3aumojeicTBus. CBOICTBa MOBEPXHOCTEH KUAKUX U TBEPIBIX
Tesl. YpaBHeHue ['mOOca-I'enpmronbla A BHYTpEeHHEW yIelbHOM MOBEPXHOCTHOM 3SHEpruu
(OTHOM MOBEPXHOCTHOM 3HEPTUN). 3aBUCUMOCTb SHEPIETUYECKUX NIapaMETPOB IIOBEPXHOCTH OT
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Temmeparypsl. [Iporiecchl caMOITpOn3BOIEHOTO YMEHBIICHUS TIOBEPXHOCTHON SHEPTHH.

AncopO1us U MOBepXHOCTHOE HaTshkeHHe. CBsA3b BETUYMHBI a/ICOPOLIMU C TapaMeTpaMu
CUCTeMBI: H30TEpMa, HW30MUKHA H u30cTepa ancopoumu. Meton wu30bsiTkOoB ['mbOOCa.
dynpameHTanbHOE ajcopounonHoe ypaBHenue [m06ca. ['mOOcoBckas amcopOumsi. YactHoe
BbIpakeHHE ypaBHEHUs1 [mO0ca. I[loOBEpXHOCTHO-aKTHBHbIE W TOBEPXHOCTHO-WHAKTHBHEIC
BELIECTBA.

AJre3us, cMauyMBaHWE M pacTeKaHWE KUAKOCTEH. Axare3ust u kores3us. [Ipupoma cun
Mex(a3HoTo B3amMoAeHcTBHs. YpaBHeHue [lrompe s paboTsl aaresun. CMauyMBaHuE U
kpaeBoit yroj. 3akoH HOnra. CBs3p pa®oThl aare3uu ¢ KpaeBbIM yriom (ypaBHeHue [rompe-
IOnra). JInodunpHbie U MHOPOOHBIE TOBEPXHOCTH. METOBI OIpENeieHUs] KPaeBBIX YIJIOB.
Bnusinue noBepxHocTHO-akTUBHBIX BemiecTB (ITAB) Ha cmaunBanue. PacTekaHue >KUIKOCTEH.
Koaddumuent pacrexkanus nmo [Mapkuncy. Odbdext Mapanronu. MexdazHoe HaTsDKEHHE Ha
TpaHUIe MEXy B3aMMHO-HACBIIICHHBIMH XHJIKOCTSAMHU U TIpaBmiio AHTOHOBA. [IpakTmueckoe
3HAa4YCHUE a/ITe3UH, CMAUNBAHUS U PACTCKAHMS.

JlucnepcHOCTh ¥ TepMOJMHAMHYEcCKHe cBoiicTBa Ten. [IpaBuino ¢a3 [ubdca u
JMCTIEPCHOCTh. BimsiHMEe KpHUBH3HBI MOBEPXHOCTH HA BHYTPEHHEE JaBlieHHE Tell (ypaBHEHHE
Jlanmaca). IloBepxHocTHast SHeprusi U paBHOBecHble (Qopmbl Ten. I[lpunuun I'm66ca-Kropu.
3akon Bynbeda. Kammmnspuele sBinenus (ypaBHeHue JKiopeHa), WX pojb B MNpPUPOIE U
TEXHOJIOTUH.  MeToIbl  OTpe/eNeHusT  MOBEPXHOCTHOTO  HATSDKEHHs.  3aBUCHUMOCTD
TEPMOJIMHAMUYECKONH PEaKIMOHHOW CIIOCOOHOCTH OT JAWCIEPCHOCTH. YpaBHeHue KenbBuHa.
BnusiHre MUCTIEpCHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY PABHOBECHS] XUMHUYECKOW peakIny,
TeMIieparypy ¢pa3zoBoro nepexoja.

[MonydyeHue NMCIEPCHBIX CUCTEM. MeTonbl aucneprupoBaHus. YpaBHeHue Pebunmepa
JUTsl pabOThI TUCTIEPTUPOBAHUA. AJCOpPOIMOHHOE TTOHMXKeHue TpouHocTH (3ddexT Pedunmepa).
l'omorennass m rereporeHHas KOHAeHcaius. MeractaOuiapHOE cocTosiHue. DHeprus [ mubOca
o0pa3zoBaHusl 3apojplllia HOBOW (ha3bl, KPUTUYECKHA pamuyc 3apojpima. JIBe craguu
oOpazoBaHusi HOBOW (ha3pl. CBsi3b KMHETHKH OOpa30BaHUS HOBOHM (pa3bl C TEPECHIICHUEM.
VYrnpaBneHue AUCIEPCHOCTbIO MPU TOMOTEHHOM KoHAeHcanuu. [lpumepsl mosydeHus
JMCIIEPCHBIX CUCTEM MeToIaMU (PU3MUYECKON U XMMHUYECKON KOH/ICHCAIUH.

Paznen 3. AncopOmoHHBIE paBHOBECHS.

Knaccudukanus mexanu3zMoB ajacopOumm (pusnyeckas aacopOmus, Xemocopouus u
noHoobMmeHHas aacopbuus). [Ipupona ancopOuroHHbIX cuil. OCOOEHHOCTH COCTABISIOUINX CHII
Ban-nep-Baanbca (OpHEHTAlMOHHBIX, WHIYKIWOHHBIX U JMCIIEPCHOHHBIX) HpU aJcOopOIUH.
YpaBHeHHE AJ1s MOTEHIMATBHOM SHEPTUU B3aUMOJICHCTBUS aToMa (MOJIEKYIbl) C OBEPXHOCTHIO
Tena.

Ancopbuusi ra3oB M MapoB Ha OJHOPOJHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHHe
M30TEPMBbl MOHOMOJIEKYISIpPHOU ajacopOruu JlenrMiopa u ero ananus. OnpeeneHue KOHCTaHT
3TOro ypaBHeHUs (nHeiHas Gopma ypaBHeHus Jlenrmiopa). YpaBuenue @peiinanuxa. Teopus
MOJIUMOJIEKYISIpHON ancopbunu bpynayspa, Ommera, Temnepa (bOT), ypaBHeHUE H30TEpPMBbI
aacopOuuu, ero ananu3. JluneitHas Qopma ypaBHenus bOT u pacuer ero KOHCTaHT.
Onpenenenue yaenbHOU noBepxHoctu Mmerogom bOT.

Ancop6uusi ra30B U MapOB HA MOPUCTHIX MaTepuanax. KonnyecTBeHHbIE XapaKTePUCTHUKU
MOPUCTBIX MaTepuanioB. [lopucTeie Tena KOPIyCKYISPHOW, KpHUCTANIMYECKOW U ry0dartoi
CTPYKTYpBI, MeTO/bI Ux noaydeHus. Knaccuduxamus nmop mo J[yOuHUHY U €€ B3aHMOCBS3b C
TEOPUSIMHU aTICOPOLINH.

Teopuss xanwjuIsipHOW KOHAEHcaMKM. KanumisipHO-KOHIEHCAlMOHHBIA THUCTEPE3UC.
Pacuer wHTerpanmpHOi u auddepeHnnanbHOW KPUBBIX pacmpenencHuss o0bema Top To
pa3mepam.

OcobenHocTr aAcopOLMKM HA MUKPOMOPHUCTHIX MaTepuanax. [loTeHIManbHas TeopwHs
[Monstan.  AnCOpOIMOHHBIM  TOTEHIWan.  XapaKTepHCTUYecKass  KpuBas  aAcopOLuu.
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TemmneparypHas UHBapUAaHTHOCTh M a)(PUHHOCTH XapaKTEPUCTUUECKUX KPHUBBIX. O000IIEHHOE
ypaBHeHue teopun JlyOMHMHAa OOBEMHOTO 3alOJHEHUS MHKPOIIOpP, YacTHBIE CIIydaW 3TOTO
ypaBHeHus (ypaBHenue JlyOmHuna-PanymikeBnya). AncopOuust ra3oB M MapoB B XUMHYECKOM
TEXHOJIOTMH.

AncopO1usi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BrusHue crpoenus moiekyn [TIAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, mpaBuio Jlrokio-Tpaybe. 3aBUCMMOCTH TOBEPXHOCTHOIO
HaTSOKEHHUsST OT COCTaBa pacTBopa Ipu coOuoeHuu 3akoHa ['eHpu u ypaBHeHus JleHrmiopa.
VpaBuenne IIumkoBckoro.  YpaBHEHHS  COCTOSIHHS — Ta3000pa3HBIX  MMOBEPXHOCTHBIX
(amcopOLMOHHBIX) MJICHOK. THITBI TOBEPXHOCTHBIX IJICHOK U OTPEACICHHE UX XapaKTEPHUCTHK.
Bechl Jlenrmiopa. @akTopbl, ONPEEIAIONINE arperaTHOE COCTOSIHUE aJCOPOLMOHHBIX IJICHOK.
Omnpenenenre cTpoeHus acopOLUOHHOTO ClIosl U pa3MepoB Mosiekyn [TAB.

Paznen 4. DnexTpuueckue sBIECHUS Ha MOBEPXHOCTH.

JBoiinoit snexktpudeckuid cion ([IIC), mexanuszmbl obpazoBanust JIIC. CooTHoeHuUs
MEXAY IEKTPUUYECKUM MOTEHIHAIIOM U MOBEPXHOCTHBIM HATsKeHUeM (ypaBHeHUs Jlunmnmana).
DneKTpOoKaNnuUISIpHbIE KpUBbIE U onpeaesenre napamerpoB J19C no 3TuM KpUBBIM.

O6mmume npencrasieHust o Teopusax crpoerus JI9C. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonbumMana ans quddysnoit yactu J19C u ero pemenue. Tonmunaa qudgy3Horo cios
Y BIMSHUE Ha HEE Pa3MYHbIX (akTopoB. JIBOWHOM snekTpuyeckuid cion mo teopuu llltepHa,
nepesapsika nosepxHoctu. [Ipumepsr oopazoBanus JJOC. Muiemsl 1 UX CTpOCHHUE.

UYerslpe BHJA SIEKTPOKMHETHMYECKUX SIBJICHHM. ODJIEKTPOKMHETHMYECKHMU NOTEHIHAT M
BIIMSIHUE Ha HEro paslInyHbIX (axkTopoB. YpaBHeHue [enbmrosnbua-CMOIYXOBCKOTO st
CKOPOCTH NEepeHoca MpH dJIEKTpoocMoce U 3ekTpodopese. DPPexTsl, He yUUThIBa€MblE€ 3TUM
ypaBHeHHEM  (TIOBEpXHOCTHasi  MPOBOJUMOCTb,  3AJNEKTPO(OPETUUECKOE  TOPMOKEHHE,
penakcaunoHHbI 3¢ dekT). [IpakTueckoe UCcrnonb30BaHUE ANEKTPOKUHETHUECKUX SIBICHUH.

Paznen 5. Kunetnueckue cBOMCTBA AUCIIEPCHBIX CUCTEM.

OCHOBBI CEIMMEHTAIMOHHOTO aHanu3a. CBA3b CKOPOCTH OCAXACHMS YacTUILl C HX
pasmepoM. YcnoBus  coOmoaenus  3akoHa  Crokca.  CenMMEHTAIIMOHHBIA  aHaIu3
nonuaucnepcHelx cucteM. KpuBas cenumeHtannu. KpuBble pacnpelneneHuss 4acTUll I10
paauycaMm. DKCIIEpUMEHTAIbHBIE METOAbl B CEAMMEHTAIUOHHOM AHAJIN3E.

MouekynapHO-KUHETHYECKass TMpupojga OpOyHOBCKOTO JBUKeHHsS. CBsi3b MEXKIY
CPEIHEKBAPATUYHBIM CIBUTOM dacTull UM Koddduruentom muddy3un (3akoH DUHINTEHHA-
CMOJTyXOBCKOT0). DKCIIEpUMEHTaJIbHAsE IPOBEpKa 3akoHa OiHIITEHHa-CMOIyX0OBCKOTO.
CrnenctBus U3 T€0pUU OPOYHOBCKOTO JABMKEHUS.

CenumentannoHHO-1Ub G y3HOHHOE paBHOBecHE, TUIICOMETPUYECKUN 3aKOH.
CenMMEHTALIMOHHAS] YCTOMYUBOCTD IUCIIEPCHBIX CUCTEM.

Pazgen 6. ArperaTuBHas yCTOMUMBOCTD U KOATYJISILIMS IUCTIEPCHBIX CUCTEM.

OOme BOHPOCHl  YCTOMYMBOCTM  JUCHEPCHbIX cucTeM. CeluMEHTalMOHHAs |
arperatuBHasi ycrolunBocTu cucteM. JlnoduiabHbie U 110(GOOHBIE CHCTEMBI: CAMOIIPOU3BOJILHOE
oOpa3oBaHUE OJHHUX U HEOOXOAMMOCTh cTabmiu3anuu Apyrux. Kputepuil InoduibHOCTH
cuctem 1o Pebunnepy-1llykuny.

JInopunbuele nucnepcHble cucTteMbl. Knaccupukanus u  oOmas XapaKTepUCTHKA
MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOOMHAMUKA M MEXaHHU3M MHIEI000pa30BaHUsL.
Crpoenne munenn ITAB. Conrobunuzanus. OcHOBHBIE (DaKTOPBI, BIMSIONIME HA KPUTHYECKYIO
KoHIeHTpauuto muuennoobpasosanus (KKM). Meronsr ompenenenuss KKM. Ilpumenenue
ITAB.

JInopoOHble aucnepcHble cucTeMbl. DaKTOpbl YCTOMYMBOCTH JIMOPOOHBIX CHCTEM.
beicTpas n meanenHas xoarymsinus. Kunernka xoarymsinuu no CmoisyxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHM IOJIOBUHHOM KOAryJSIMM. 3aBUCUMOCTb YHCJA YaCTHUI] PA3HOTO MOPSIKA
OT BPEMEHH.

OcHoBHble TmONIOKeHUsT Teopun Jlepsruna, Jlanmay, ®epses, OsepOeka (IJIDO).
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PacknunuBaromee JaBiI€HHME W €r0  COCTaBIAIONIME. ODHEPrus  AJIEKTPOCTATUYECKOIrO
OTTAJIKWUBAHUS TPHU B3aMMOJCHCTBUM Cl1a003apsKeHHBIX ToBepxHOcTed. CHilbl W DHEpPrus
nputspkeHus. OOImiee ypaBHEHWE Ui OSHEPTUM  B3aUMOJICHCTBUS JUCIEPCHBIX YACTHIIL.
[ToTeHnManbHbIC KPUBBIE B3aMMOJCHCTBHS YaCTHI] B MOHOCTAOMIM3UPOBAHHBIX THCIEPCHBIX
cuctemax. l[loTeHnumanpHBIM Oapbep U €ro 3aBUCUMOCTH OT TOJIIUHBI AUGPEGY3HOTO CIIOS.
Koarynsuust B mepBoM u BTOpoM MHHUMyMax. He#TpanuszanuoHHass ¥ KOHIIEHTpAllMOHHAsS
koarymsinusi. Ilopor Owictpoit koarymsuuu. IlpaBmiio Illyneune-I'apau. 3akon [lepsruna.
CraOunm3anus AUCTIEPCHBIX CHCTEM BBICOKOMOJIEKYIspHbIMU coeauHeHusimu (BMC) u ITAB.
MeTtoapl OYMCTKM TIPOMBIIUICHHBIX U OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HM3MEHECHUH
arperaTUuBHOM U CEIMMEHTALIMOHHOW YCTOMYUBOCTH AUCIIEPCHBIX CUCTEM.

Pazgen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA JIUCIIEPCHBIX
CHUCTEM.

Tumnbl  CTpyKTyp, O0Opa3ylOIMXCS B arperaTMBHO-YCTOWYMBBIX U arperaTUBHO-
HEYCTOMUYMBBIX JIUCIIEPCHBIX CcHUCTeMaX. JKHUIKOKPUCTATUIMYECKOE COCTOSIHHE arperaTvBHO-
YCTOMYMBBIX JUCTIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperaruBHO-HEYCTOMUYMBBIX (JIMO(POOHBIX)
JMCTIEPCHBIX CHCTEMax. B3anMMOCBsI3b MEXKy BUIOM MOTEHIUAIBHOW KPUBOW B3aWMOJICHCTBUSA
yactull (o teopuun JJIDO) u TMIIOM BO3HHUKAIOMIMX CTPYKTYp. KoarynsiunoHHO-TUKCOTPOITHbIE
¥ KOHJICHCAIIMOHHO-KPUCTAJUTM3AIMOHHBIE CTPYKTYpHI. [lepexon oJHMX CTPYKTyp B Jpyrue.
Teopust cTpykTypooOpa3oBanus ((PU3HKO-XMMHUYECKass MEXaHWKA) KaK OCHOBA IOJTYYCHHS
HOBBIX MaTE€pUAJIOB.

Peonornuecknit Meron wucciaenoBaHUS AUCTIEPCHBIX cucTeM. OCHOBHBIE TOHSTHSA U
WJICalIbHbIE 3aKOHBI PEOJIOTUU. MoJenupoBaHUE PEOJIOTUYECKUX CBOMCTB Tel. Moaenb
Makcsenna, moaens KensBuna-®oiirra, Mmoaeias bunrama.

Knaccudukanuss AMCIEPCHBIX CUCTEM MO CTPYKTYPHO-MEXaHMYECKUM CBOICTBaM.
HproTOHOBCKME M HEHBIOTOHOBCKHE JKUAKOCTU. IlceBmomnmacThdeckue W JUIATAHTHBIE
KUAKOCTU U TBepA0OOpa3Hbie Tea. BA3KOCTh MHUAKUX arperaTMBHO YCTOMYMBBIX AMCIIEPCHBIX
cucteM. YpaBHeHus OuHimrteiHa, I[lltaymunrepa, Mapka-Kyna-XayBunka. Peosorunueckue
CBOMCTBA CTPYKTYPHUPOBAHHBIX KUAKOOOPA3HBIX U TBEPA0OOPA3HBIX CUCTEM.

8. 3akmroueHue

[loBepXHOCTHBIE SIBJCHUS W JUCIEPCHBIE CHCTEMBl B XHMHYECKON TEXHOJIOIMH.
KosnonnHas XxuMust 1 0XpaHa OKpYKaroIe cpessl.

4. O0beM y4eOHOI JUCHTUNIIMHBI

" 3ayeTrHple | AKameMHYeCKHe
Bun yuebnoit paboThl
€IMHUILIBI 9achl
O01asi TPY10€MKOCTh JUCHUIIIIHHBI 5,0 180
KonTakTHasi paboTa — ayAUTOPHbIE 3aHATHUS 1,78 64
Jlexunn (JIek) 0,89 32
JlaGopaTopubie paboTs (JIP) 0,89 32
CamocTosiTesibHasi padoTa 2,22 80
[TonrotoBka K 1a00paTOpHBIM paboTaM 299 40
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHEI ' 40
JK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEXYTOYHas aTTeCTalHs 10 0,4
[loaroToBka K 3K3aMeHy ' 35,6
By MTOroBOro KOHTPOJISi: IK3aMeH
. 3ayeTHble | AKaJeMHUYECKHE
Bun yae6HOM paboThI
€IMHUIIBI Yackl
OO611ast TPYA0EMKOCTh TUCIUTUIHHBI 5,0 135
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KonTakTHas paboTa — ayIMTOPHBIC 3aHATHS 1,78 48
Jlexum (JIek) 0,89 24
JlaGopaTopubie padotsl (JIP) 0,89 24
CamocTosiTeJibHas padoTa 2,22 60
[lonroToBka K 1a00paTOpHBIM paboTam 599 30
CaMOCTOSATENbHOE N3YUCHUE PA3JICIOB JUCITUTUIMHBI ’ 30
IK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 10 0,3
[loaroToBka K 3K3aMeHy ’ 26,7
Bua nTOroBoro KOHTPoOJIs: JK3aMeH

AHHOTalUs padoyeil MPOrpaMMbl U CHUIIIHHBI
«AHAJIUTHYECKAA XUMHUD)

1. Hesp AucHUIUIMHBI — IPUOOpPETEHHE 00YJaIOIMMHUCS 3HAHUM 110 OCHOBHBIM I'PYyIIIaM
METO/IOB XHMHYECKOT0 aHaju3a, Haubojiee IIUPOKO MPUMEHSEMBIX B IMPOMBIIUIEHHOCTH U
HCCIIEIOBATENIbCKON paboTe, a TakKe KOMIIETEHIUH, HEOOXOIMMBIX XUMUKaM-TEXHOJIOTaM BCEeX
CHEINaIbHOCTE! JUIs pellIeHUs] KOHKPETHBIX 3a/1a4 XUMHUYECKOTO aHaIH3a.

2. B pe3yabrare wu3yyeHuss AMCUMIUVIMHBI oOO0yvyalwoummiics Mo MNporpamme
0akajiaBpuaTa J10JIKeH:

Obnadams cnenyronumu oommenpodeccnoHanbHbiMA KomneTeHIusIMu (OI1K):

— CIIOCOOHOCTHIO u TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX AUCIMILINH B podeccronansHoi aestenbaoctu (OIMK-1);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUSA O CTPOEHUM BEIIECTBA, MPUPOJE XUMHYECKON
CBSI3M B Pa3jMYHBIX KJaccax XMMHUYECKMX COCTUHEHHMH Ui MOHMMAaHUS CBOICTB MaTepHalloB U
MEXaHHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIINX B oKpykaromiem Mupe (OITK-3).

3namo:

- OCHOBHBIE TOHSTHUS, TEPMUHBI, METOJbl U TMpPHEMbl KadeCTBEHHOTO U
KOJIMYECTBEHHOTO XMMUYECKOTO aHaJIM3a;

- TEOPETUYECKHE OCHOBBI (PM3UKO-XMMHUYECKUX METOJO0B aHAJIN3a;

- OPUHLMIBI pabOThl OCHOBHBIX MPUOOPOB, HCHOJB3YEMBIX [UIS MPOBEACHUS
KauyeCTBEHHOTO U KOJIMYECTBEHHOTO aHAJIM3a;

Ymemy:

- OPUMEHSTh MPUOOPETEHHbIE TMPAKTUYECKUE HABBIKM B MPO(HEeCcCHOHATHLHOU
NEeSITeNIbHOCTH ISl pEIICHUs] KOHKPETHBIX 33/1a4;

- IpOBOAUTH OOOCHOBAHHBI BBIOOP MeETOJAa aHamu3a C Y4YeToM Leled u
0COOCHHOCTEH TaHHOM MPaKTUYECKOU 3aauu;

- IPOBOAMUTH PacueThl HA OCHOBE MIPOBEACHHBIX UCCIIEIOBAHUM;

- OPOBOAUTH  METPOJIOTHYECKYIO  OIEHKY  PE3yJIbTaTOB  KOJIMYECTBEHHOTO
XMMUYECKOTO aHaIn3a

Braoempo:

- OCHOBAMH  METPOJIOTUYECKOM  OLIEHKM  PE3ylIbTaTOB  KOJIMYECTBEHHOIO
XMMHUYECKOT0 aHan3a;

- npreMaMH MHTEpPIIpEeTalu pe3yabTaTOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKHUX
OLICHOK;

- METOJI0JIOTHEH XUMHUYECKUX U (PU3MKO-XMMHUYECKMX METOJIOB aHajIM3a, IIHPOKO
UCIOJb3YEMBbIX B COBPEMEHHOMN aHATMTUYECKO MPAKTUKE;

- OCHOBaMM CHCTEMbI BBIOOpa METOJOB KadeCTBEHHOTO M KOJHUYECTBEHHOTO
XMMUYECKOTO aHaJIN3a [yl pelleHHs] KOHKPETHBIX 3a/1a4.

3. KpaTtkoe conep:kaHue JUCHUILINHBI
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Paznen 1. MpenTudukanys HOHOB 3JIEMEHTOB B pacTBOpax

1.1 BBeneHue B COBpEMEHHYIO aHAIUTUYECKYIO XMMHUIO.

AnanuTuyeckass XMMHS KaK OCHOBAa METOJIOB H3YYEHHUS M KOHTPOJII XMMHYECKOIO COCTaBa
BEIIECTB B MAaTEpUAIbHOM IPOM3BOJCTBE, HAYYHBIX HCCIICAOBAHUSAX, B KOHTpOJIE OOBEKTOB
OKpyxarolei cpenpl. Buapl ananusza. DIeMEHTHBIM, MOJIEKYISIpPHBIM, (a3oBbli U HW30TOMHBII
aHayin3. KosinuecTBEeHHbIN U KaU€CTBEHHBIM aHAJIN3 OPraHUYECKUX U HEOPraHUYECKUX BEIIECTB.
XuMuyeckue, (QU3MKO-XUMUYECKHE METOJbl aHajlh3a, HX B3aUMOCBS3b, COOTHOLICHHE U
IpUMEHEHHE. AHAINTUYECKUN CHTHaJl KakK HOCHUTEIb KAaueCTBEHHOM M KOJMYECTBEHHOU
nHpopmanuu 00 00bekTe aHanu3a. [locTaHoBKa aHATUTUYECKOH 3a1a4r. AJTOPUTM MTPOBEACHUS
aHayiM3a: oTOOp cpelHell NpoObl, MOArOTOBKA MPOObI K aHAIU3y, U3MEPEHHE aHATUTHUECKOTO
CUTHAJIa U €ro METPOJIOrMYecKasl OLIEHKA, pacyeT pe3yJbTaTOB aHalIM3a U UX MHTEpIpETalus.
[Ipumeps! perieHus 3a1a4 aHATUTHYECKOTO KOHTPOJIS B XMMHMUYECKON TEXHOJIOTHH, B aHAJIU3€
00BEKTOB OKpYXarolen cpeapl U ap. [IoHATHS 0 COBpEMEHHBIX METOAAX 3JIEMEHTHOIO aHau3a:
aTOMHO-3MMCCHUOHHBIN aHallu3, aTOMHO-aOCOPOIMOHHBIN aHaIu3, PEHTIeHOQIYOpPECUEHTHBIN
aHaJu3.

1.2 Cnenuduka 3a1a4 aHATUTUYECKONW XHUMUH.

OcHOBHBIE TEepMUHBI aHaMUTHYeCKOoW xumuu. OOHapyxkenume. OmpeneneHue. AHaIW3.
AHanUTHYECKHE XUMHUYECKHE PEaKIMM KaK OCHOBa XMMHYECKOro aHayim3a. KadecTBeHHblE U
KOJIMYECTBEHHBIE aHAJIUTUUYECKHE XUMUYECKUE peakiuu. TpeboBaHUs, NMPEAbIBIsIEMble K HUM.
Crenn¢urka aHaJUTHUYECKUX peakUWi, UCTIOJb3yeMbIX B aHalu3e. AHaluTudeckas ¢Gopma U
aHAJIMTUYECKHE TpPU3HAKU. AHAIUTUYECKHE peakUMM U  aHAIMTUYECKHE  IPQEKTHI.
XapakTepuCTUKH  AHAJUTUYECKUX  peaKUui: YYBCTBUTEIBHOCTh,  HM30UPATENLHOCTD
(ceneKTUBHOCTR). ['pymnmoBbie, OOIIME, YaCTHBIC, XapaKTEPHbIE M CICIH(PUICCKUE PEAKIIHHU.
ITyTn noBbleHNst U30MPATENBHOCTH U YyBCTBUTEIBHOCTH aHAIUTHYECKUX PEAKLIUH.

1.3 XuMunyeckne paBHOBECHS B TOMOT'€HHBIX U T'€TEPOr€HHBIX CUCTEMAX, IPUMEHAEMbIX
B aHAJIUTHYECKON XUMUH.

OCHOBHBIE THUIIBI DPEAKLUUH, NPUMEHSIEMBIX B AHAJIUTHYECKOM XUMHMH (OCaXAEHUs,
KHCIIOTHOOCHOBHBIE, KOMIUIEKCOOOPa30BaHUs, OKUCIEHUSA-BOCCTAaHOBJIEHUS). COCTOSIHUE NOHOB
3JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHs] ~ AHAIMTUYECKUX  pEaKUuil:
TEPMOJAMHAMHYECKUE, KOHLEHTPAL[MOHHbIE, YCIOBHbIE. DaKTOPbI, BIMUAIOLIME HA XUMHUYECKOE
paBHOBecue  (KOMIUIEKCOOOpa3oBaHME, OOpa30BaHUE  MaJOPACTBOPUMBIX  COEJUHEHUI,
WU3MEHEHHE CTENEHH OKHUCIEHHs OINPEeAEIsIeMOr0 MOHA, BIMSHUE IPHUPOJBI PACTBOPHUTEIS,
MOHHOM CHJIBI, TEMIIEPATYPBI, COCTaBa pacTBOPA).

PaBHOBecHs B aHANUTUYECKM BaXKHBIX NPOTOJUTHYECKUX cHcTeMaX. KoHCTaHTHI
KHUCJIIOTHOCTH U OCHOBHOCTH. YpaBHEHUS MaTepualibHOro 6anaHnca. Beruncienue pH pactsopos
KHUCJIOT M OCHOBAaHUI pa3IMyHON CWIIbI, CMecei KHUCIOT M ocHOBaHUM. BydepHble pacTBOpHI,
UCIOJb3yeMble B XMMHMUYECKOM aHaJM3e: UX COCTaB, cBoiicTBa (OydepHas eMKOCTh, 001acTh
OydepupoBanus), pacuer pH, npruMeHeHre B aHATUTUYECKONH XUMUH.

AHanmuTHUYeCKMEe  PEaKUMH  KOMIUIEKCOOOpa3oBaHMs,  OCAXKICHUS,  OKHCIEHUS-
BoccTraHoByeHHs. OO0Iue, CTyneH4YaTble U yCIOBHbIE KOHCTaHThl YCTOWYMBOCTH KOMITJIEKCHBIX
coequHeHuil. Mcnonp3oBaHMe peakUUi KOMIJIEKCOOOpa30BaHUS B aHATUTUYECKOH XHUMUU
(oOHapy)XeHHe M KOJMYECTBEHHOE OIlpe/iesieHue, MackupoBaHue). Mcmosib3oBaHue peakuuit
OCUKICHUS B aAHAIMTUYECKUMX LensX. KoHcTaHTa paBHOBecHS peakUUid OCaXACHHUsA-
pacTBOpeHus; (pakTopskl, BIUAIONIME Ha pAaCTBOPUMOCTb OCa/IKOB. PacueT ycioBHii ocaxxaeHUs U
pacTBOopeHusi 0cCaakoB. OKHCINUTENBHO-BOCCTAHOBUTENIBbHbIE paBHOBecUs. (CTaHOApTHBIM WU
peaJIbHBIN OKUCINTEIBHO-BOCCTAHOBUTENIBHBIE IOTEHIINAIIBL.

Xummnueckue u (pusnko-xummuueckue crnocoOsl onpeaenenus pH pactBopos. PaBHoBecus
AHAJTMTUYECKUX PEAKIMHA KOMILJIEKCOOOpa3oBaHus U ynpasieHre UMH. DakTophl, BIUSIONUE Ha
HaIIPaBJIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecus U €€
XMMUKO-aHaJUTHYecKoe 3HaueHune. PacueT ko3 dUIMeHTOB MOOOYHBIX PEaKIIUH.
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1.4. KauecTBeHHBIE M KOJIMYECTBEHHbBIE AHAJUTHUECKUE DPEAKLIMH C OPraHU4YECKUMHU
AHAJIMTUYECKUMH pPEareHTaMy B aHAJIN3€ HEOPraHUUYECKUX BEILECTB.

Oprannueckue ananuruyeckue peareHTsl (OP). Knaccudukanus OP no tumy peaxmmii ¢
HeopranudyeckumMu noHamu. KomrmutekcooOpasyromme OP  u  cTpoeHme HX  MOJIEKYIT:
(GyHKIMOHATBHO-aHATTUTUYECKAasE M AHAIMTHKO-akTUBHas  rpynnbl.  OcoOeHHOCTH U
npeumyiecTBa ucnonb3zoBanus OP, obnactu npumeneHus. JJONOJHATETBHO: TEOpUs ACUCTBUS
KoMmIutekcooOpazyromux OP, yder monHoro cocrosiuust OP u meramna. 'mnoresza ananoruii u
IIpaKTU4ecKue BbIBOABI U3 Hee. Ilpupona xumumueckoi cBsi3u B komiuiekcax OP ¢ nonamu
METaJJIOB U €€ IMpOsIBJIEHWE B IBETHOCTU KoMmiuiekcoB. Peakuuu OP ¢ xpomodopHbIMU
srieMeHTaMu. VIHTeHCHBHOCTh OKPAacKH aHAIMTHYECKUX (OPM W MHTEHCHBHOCTH IOTJIONICHHS.
Hcnonb3oBanne peakiuii OpraHn4ecKuX peareHToB B (POTOMETPUYECKOM aHAIIN3E.

Paznen 2. KonndecTBeHHBIM XUMUYECKUAN aHAIN3

2.1. [TpuHIMTIBI ¥ 33]a91 KOJIMYECTBEHHOTO aHAJIH3A.

Knaccugukanuss MeTo10B KOJMYECTBEHHOTO aHainu3a. TpeOoBaHusl, NPEIbsBISIEMbIE K
XMUMHUYECKUM PEaKIUsM B KOJMUYECTBEHHOM aHaiu3e. DTalbl KOJWYECTBEHHOIO OINpEAeNICHUs.
XapakTepucTUKa pe3ylbTaTOB KOJMYECTBEHHOTO XUMHUYEcKoro aHaiuza. OmnpeneneHue
COJIep’KaHHs BellecTBa B pacTBope, pacueTHble Qopmynbl. CrnocoObsl MpeacTaBiIeHUS
pe3ynbTaToOB aHanu3a. TecThl Ha BBISIBICHHE CHUCTEMaTHYECKMX IMOTPEIIHOCTEH B pe3yibTaTrax
KOJIMYECTBEHHOTO XUMHUYECKOTO aHanmn3a. [Ipo6ooTdop 1 mpobomoAroToBKa.

2.2. TutpumeTpudecKkuil aHanu3. TUIbI peaknid, UCIIOJIb3YEMBIX B TUHTPUMETPHH.
TpeboBanusi, mpeIbABISIEMbIE K HUM.

[punnun turpumerpun. TurtpoBanue u ero ortambl. [paduueckoe uzoOpakeHue
rpolrecca TUTPOBAHUS — KPUBbIE TUTPOBAaHUS, UX BUAbl. CKauOK Ha KpUBOW TUTPOBAHMS, TOUKA
skBuBajeHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). I[lepBuunbiec U BTOpHYHBIC
cTannaptel. [lpuemMbl TUTPUMETPUYECKOTO aHaiM3a: MpsMOe W 00paTHOE TUTPOBAHUE,
KOCBEHHBbIE METOJbl. THIIBI pPEAKUUH, HCHOJB3YEMBIX B TUTPUMETPHUYECKOM AHAIIN3E;
TpeOOBaHUs, IPEIbIBISIEMbIE K HUM.

JIOTIOTHUTENBHO: HWHCTPYMEHTAJIbHbIE MeToAbl uHAuKanuu T13. IloTeHnmomerpuyeckoe
tutpoBanue. Merox I'pana. J[pyrue crnocoObl ycTaHOBICHUS! KOHEUHOM TOUYKH TUTPOBAHUS.

2.3. Peakiuu HEeUTpaIn3auuy B KOJIMYECTBEHHOM XUMUYECKOM aHAJIU3E.

Meroapl  KUCIOTHO-OCHOBHOTO  TUTpoBaHMs. CyIIHOCTh METOJa KHCIOTHO-OCHOBHOI'O
TUTpOoBaHus. KpuBble KHCIIOTHO-OCHOBHOI'O TUTPOBaHUsA. Pacyer U moCTpoeHHE TEOPETUUECKUX
KPUBBIX TUTPOBAHUS CUJIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOJUTOB. DaKTOPHI, BIUSIONINE HA
BEJIMUMHY CKayKa Ha KpPUBBIX KHCIOTHO-OCHOBHOrO THUTpoBaHUs. CrocoObl YCTaHOBIIEHUS
KOHEYHOM TOYKHU TUTpOBaHUs. KHCIOTHO-OCHOBHBIE MHIUKATOPBI, MHTEPBAJ MEPEX0AA OKPACKU
WHAMKaTOpa, noka3atenb TutrpoBanus (pT). IlpaBuno BeiIOOpa MHAMKATOpa Ui KOHKPETHOTO
ciydas  tutpoBaHus.  [IpakThueckoe  NpPUMEHEHHE  peakUuid  KHCIOTHO-OCHOBHOI'O
B3auMozeiicTBua. [loTeHUHOMETpUYECKOE THUTPOBAHME HAa OCHOBE pEAKLUHMl KHUCIOTHO-
OCHOBHOT'O B3aMMOJIeCTBUS. MIHAMKATOpHBIE IOTPEIIHOCTH U UX OLICHKA.

2.4. AHanUTUYECKUE PEaKIIUU KOMILJIEKCOOOpa30BaHUs U OCAKICHHS B KOJMYECTBEHHOM
XUMHUYECKOM aHaJIN3e.

Vcnonbs3oBaHne KOMIUIEKCOOOpa30BaHMsS B XMMHUYECKOM aHaiuze. Heopranuueckue u
opraHuyeckue Juranjbl. KOMIIEKCOHBI U MX CBOMCTBA. YCIIOBHBbIE KOHCTAaHThl YCTOWYMBOCTHU
KOMIUIEKCOHATOB M UX NpaKTU4ecKoe Hcroib3oBaHue. OO0OCHOBaHME BBIOOpA ONTHMAbHBIX
YCIOBUH  KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUA. KpuBblE KOMIUIEKCOHOMETPUUYECKOTO
TuTpoBaHus. DaKkTOpbI, BIUAIOIIME HAa BEIMYUHY CKauka Ha KpHUBBIX THUTpoBaHHS. CrocoObl
ycranoBnenust T.9. u K. T.T. MerannoxpoMHble UHIAMKATOPHI, MPUHLIUI UX AEHCTBHUs. BriOop
MHJMKATOpa sl KOHKPETHOrO Ciydas TUTPOBaHUA. AHaJIMTHUECKHE BO3MOYKHOCTH METOJA
KOMIIJIEKCOHOMETPUYECKOTO TUTpOBaHMs. [IpuMeHeHe KOMIIJIEKCOHOB B @HAJIMTUYECKO N XUMHUN
B KauecTBe MacCKHUPYIOLIUX areHTOB. [Ipumenenue XUMUYECKUX peakuuit
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KOMILJIEKCOOOpa3oBaHus B (POTOMETPHUYECKOM aHAlM3e, B METOJC KOHIYKTOMETPHUUYECKOTO
TUTpOBaHUsA.  Peakmum  ocaxaeHus B KOJIMYECTBEHHOM  XMMHMYECKOM  aHaju3e.
I'paBumerpuuecknii ananu3. Teopermueckoe 0OOCHOBaHHME BBIOOpPA ONTUMAIBHBIX YCIOBUU
OCKJCHUS KPUCTALIMYECKHX U aMOPPHBIX OCaaKOB. [IpuMeHEeHHEe XUMHYECKUX DPEaKIIHid
OCKJCHHUS B METOJIE MOTCHIMOMETPUYECKOTO THUTPOBAHHS, B METOJAC TYpOUIUMETPHH.
OcoOeHHOCTH peaknuii KOMIUIEKCO0Opa3oBaHus (XenaTooOpa3oBaHWs) HOHOB METANIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AnHanuTHYeCKHE PpEaKIHH OKHCICHUS-BOCCTAHOBJICHHUS B  KOJUYECTBEHHOM
XUMHUYECKOM aHaJIN3e.

OKHCIUTENbHO-BOCCTAHOBUTENIbHAS  PEAKIUs W OKHCIUTEILHO-BOCCTAHOBUTEILHBIN
noTeHnuan. KOHCTaHTBI pPAaBHOBECHS OKHCIMTEIHHO-BOCCTAHOBHTEIBHBIX peakiuid. Bwibop
TUTPAHTA W ONTUMAIBHBIX YCIOBHIA THTPOBaHUS. KpHBBIE OKHUCIHTEIHHO-BOCCTAHOBUTEIHLHOTO
tuTpoBaHus. DaKTOPHI, BIUSAIONINE HA BEIMYMHY CKadKa Ha KPUBOW TUTpoBaHUs. VHIUKaIUs
KOHEYHOM TOYKM THUTPOBAHUS XHUMHUYSCKAMHU ¥  (U3HKO-XHMHYCCKHUMH  METOIAMH.
[Tepmanranaromerpusi. XapakTepucTuka METOJA. YcnoBus MPOBEIECHUS
MePMAHTaHATOMETPHUECKUX oTpeieTICHU . Bemectna, ompeneseMble
MepMaHTaHATOMETPUUECKHUM MeToIoM. J[OCTOMHCTBA W HEAOCTaTKW MeToaa. Homomerpus.
XapakTepucTUKa METOJIa, YCJIOBHUS TPOBEICHUS] HOJOMETPUUYECKOTO OIPEACIICHUS BEIIECTB.
JlocToMHCTBAa M HENOCTAaTKU MeToja. lIprMeHeHue peakiuil OKWCICHUS-BOCCTAHOBIICHUS B
METO/Ie TTIOTEHIIMOMETPUICCKOTO TUTPOBAHUSI.

2.6. MonooOMeHHast xpoMaTorpadus B KOJNISCTBEHHOM XHUMHUYECKOM aHAJIHU3E.

TpeOGoBaHmsi, TpETbSBISIEMbIE K pPEAKIMSIM HWOHHOTO oOMeHa. l3oTepmMa HOHHOTO
obmeHa. Be1Oop onTHManbHBIX YCIOBHHA MOHOOOMEHHOTO pa3jefieHus BemiecTB. [IpumeHeHue
MOHOOOMEHHOH XxpomaTorpaduy B aHAIMTUYECKON XMMHHM OPraHUYECKUX M HEOPraHHMYECKUX
COEIMHEHUI: pa3/ielieHne, OUUCTKA, KOHIICHTPUPOBAHHUE U T.1.

Paznen 3. Beenenne B pusznko-xuMudeckue (MHCTPYMEHTAIbHBIC) METO bl aHATN3a

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHON aHATUTHYECKOW XUMUHU.

Knaccudukanus (HuU3MKO-XMMUYECKUX METOJOB aHaMHM3a. AHAIMTUYECKUA CUTHAJI Kak
uHpopmatuBHas (PyHKIUS cOCTaBa BellleCTBa M ero KoyudectBa. [Ipumepbl aHAIUTHYECKHX
CUTHAJIOB U UX u3MepeHuii B ODXMA.

3.2. MeTposoruueckre OCHOBbI aHATUTHYECKUX METOJIOB.

OcCHOBHBIE AHATUTHUKO-METPOJIOTHUYECKHE XapaKTEPUCTUKH METOJI0OB U PEe3ylIbTaTOB
aHaJin3a, CrIocoObl MX OLEHKH: mpenen oOHapykeHHs, Ko3(pPUIMEHT YyBCTBUTEIHHOCTH,
HIOKHSIE W BEPXHSS TpaHHUIa Juana3oHa ONpeeNisieMbIX COJAEP)KAHUM, CEeIeKTUBHOCTD,
MPEIU3UOHHOCTh B  YCIOBUAX CXOJUMOCTH (TIOBTOPSEMOCTH) M  BOCIPOU3BOJIUMOCTH,
MIPaBUIIBHOCTB, 3KcnpeccHocTh. O0061mennbie cBeaenus o 'OCT P UCO 5725 (2002).

3.3. OOmasi xapakTepHCTKa CIEKTPAIbHBIX, AIEKTPOXUMHUYECKUX U XpOMAaTorpaduyecKux
MeTon0B aHanu3a. [IpencrtaBieHue o (GOTOMETPUYECKHX, MOTEHUOMETPUYECKHX METOAax
aHaJlM3a 1 MIOHHOOOMEHHOU XpoMaTorpaduu.

4. O0beM y4eOHOI THCIUNIHHBI

Bun yue6Hoit paboThI 3E Akan. u.

OO11ast TPYA0EMKOCTh AUCIUIIIUHBI 4 144
KonTakTHasi paboTa — ayANTOPHBIC 3aHATHS: 1,78 64
Jlexun 0,45 16
[Tpaktnueckue 3anstus (113) - -
JlaGopatopusie pabots! (JIP) 1,33 48
CamocrosiTesibHas padoTa 2,22 80
KonTakTHas camocTosiTenbHas paborta 5 99 0,4
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHEI ’ 79,6
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Bujabl KOHTpOJIA: \ 3ayeT ¢ OIEHKOH \

Bun yae6HOM paboThI 3E Actp. u.
OO0mast TpyA0eMKOCTh TUCITUTUTHHBI 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 48
Jlexun 0,45 12
[Ipaxtnueckue 3anstus (113) - -
JlaGopatopusie padotsl (JIP) 1,33 36
CamocrosiTesibHas paboTa 2,22 60
KoHTakTHas camocTosiTeNbHasi paboTa 5 99 0,3
CamMmocTosATEeNbHOE U3YUEHUE PA3ICIOB JUCITUTIIMHBI ’ 59,7
Bujbl KoHTpOJIA: 3auer ¢ oneHKOIi

AHHOTaIUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
«n:xenepHasi rpapuxa»

1. Heab AUCHMILVIMHBI — HAYYUTh OOYYarOIIMXCS BBIMOJIHEHUIO U YTEHUIO YepTexeil U
MpaBWJIaM U YCIOBHOCTSIM, MpUMeHsieMbIM Ipu 3ToM (ctanaaptam ECKJI).

2. B pe3yabTrare u3yYyeHHs JAUCHUILUIMHBI o0yyamoummiics M0 mporpamme
0akajiaBpuaTa J10JIKeH:

Obnadams cnenyromumu  o6mekyasTypabiMu (OK), obmenpodeccnonanpapiMu (OITK)
KOMITETEHIIUSMU:

— CHOCOOHOCTBIO K CaMOOpraHu3aiuu u camooopasoanuio (OK-7);

— BJAJETh OCHOBHBIMH METOJAMH, CHOCOOAMHU U CPEICTBAMHU IOJIyYEHHsI, XPAHEHUs,
nepepaboTku MH(pOpMAIMK, HaBbIKAMU PAOOTHl ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIPaBJICHUS
unpopmanueii (OITK-5).

3namo:

— cnocoObl 0TOOpa)keH!s MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

— IpaBWJIA U YCIOBHOCTY IIPU BBINIOJIHEHUH YEPTEKEH;

— BHJIbI U3/I€TIUI U KOHCTPYKTOPCKUX JOKYMEHTOB;

— Ha ypOBHE IIPEJICTABJICHUS XapaKTePUCTUKH (POPMBI U IOBEPXHOCTHU M3/EIHH.

Ymemo:

— BBIIOJIHATD M UYUTaThb YEPTEKH TEXHUUECKUX H3JEIMM C Y4ETOM JEHCTBYIOIIMX
CTaHJIapTOB;

— BBIIOJIHATD U YATATh CXEMBI TEXHOJIOIMYECKHUX IIPOLECCOB;

— HCIMOJb30BATh CPEICTBA KOMITBIOTEPHOM I'pauKu [T U3TOTOBIICHUS YEPTEKEH.

Braoemy:

— crnoco0amu U mpueMaMH N300pakeHus IPEeIMETOB Ha MJI0CKOCTH;

— rpaduueckoii cuctemoit «Kommacy.

3. KpaTkoe conep:kanue TUCHHUIINHBI

Paznen 1. M3nenust U KOHCTPYKTOPCKUE TOKYMEHTBI.

1.1. Buasl u3nenuii 1 KOHCTPYKTOPCKUX TOKyMEHTOB. Buabl nznemuii mo 'OCT: nerans,
cOOpoYHasi €IUHMIA, KOMIUIEKC, KOMIUJIEKT. BuAbl KOHCTPYKTOPCKHMX JOKYMEHTOB: 4YepTex
Jetanyd, cOOpOUYHBIH uepTex, dYepTex obmero Bunpa, cnemupukanus, cxema. I[ludps
KOHCTPYKTOPCKHX TOKyMEHTOB. KpaTkue cBeIeHUs O CTPOUTENBHBIX YEPTEkKAX.

1.2. Cxemsbl. Knaccugukamus cxem no BuaaM u tunaMm. OOo3HaueHue cxem. [IpaBuia
BBIIIOJIHEHUS! ~ CTPYKTYPHBIX W IPUHLMIUAIBHBIX  TEXHOJIOTMYECKHX cXeM. (CXxembl
PacroJIOKEHuS.
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1.3. Apmarypa TtpybOompoBonoB. Kiaccudpukanus apmaTypbl TpyOONPOBOJOB IO
HA3HAYEHUIO, M0 THUITy MEPEKPBITHS MOTOKAa pabodell cpeipl, MO CIOCO0Yy MPUCOCIAUHEHUS K
TPYOOIIPOBOTY, TIO CIIOCO0Y TepMETU3AINN IIIITHHICIIS.

1.4. Ocku3pl M TEXHUYECKHUE pPUCYHKH JaeTanei. [locienoBareabHOCTh BBITIOJIHEHUS
M300paKeHU  JeTajau: BBHIOOP TJIABHOTO W300paKeHWsI; ONpeAeseHHe HeoOXO0IMMOro
KOJIMYECTBA M300paKEHUH; MOATOTOBKA TOJS YepPTEekKa K M300PKEHUIO JETANIN; HU300paKeHUE
OCHOBHBIX BHEITHUX W BHYTPEHHUX odepraHui jgeranu. OOMep JeTand NMpu BHIIOJHEHUH €€
acku3a ¢ Harypel. OdopmiieHue uepTekerl M 3Ccku30B Aetaneld. [IpaBuiia BBIOTHEHUS U
oopMIICHHS TEXHIUECKUX pUCYHKOB. O003HaUEHHS MaTEPUATIOB.

Paznen 2. CoenvHeHuUs AeTaci.

2.1. Pe3n0OoBbie wu3menusi W coenuHeHus. Pe3pObl: o00pa3oBaHuHe, Kiaccu(pUKaLUs,
n3o0pakeHne U 0003HaueHne Ha deprexke. CraHmapTHbIe pe3nOoBbIe m3aenus. OnpeneneHue
pe3p0Obl  m3MepenueM. CoeauHEHHUs neTajeil 0oJiToM M IMWIbKOW. Pe3nr0oBbie TpyOHBIE
coenuHeHus. [[anmKoBbIe COCMHECHMS.

2.2. W3o0Opaxenus coenuHeHud netaneil. dmannessie coemuHeHus. l[llnumesBsie u
MMoHOYHbIe coenuHeHus. CoenuHeHus] mMTU(TOM W MIIUIMHTOM. Hepa3zbeMHBIC COeTUHEHUS
JIeTaJIe: CBapKa, maika, CKIIeMBaHUE, 00BaIbIIOBKA, PAa3BAIBIIOBKA, COCTMHEHHUE 3aKIICITKOM.

2.3. T'eomeTpuyeckue XapakTepUCTUKU (OpPMBI M TOBEPXHOCTH u3Aenuil. Pazmepsl,
MpaBWJIa UX HAHECCHHs Ha yepTexke. Pa3Mepsl MCIOTHHUTEIBHBIC M CIIPAaBOYHBIC, Ta0apuTHBIC,
KOOPJIMHUPYIOIIHE W YacTHbIC. ba3el W3MepHUTENbHBIC, KOHCTPYKTOPCKUE, TEXHOJIOTHUYECKHUE,
BcriomMoratenbHble. Hanecenne pa3mepoB oT 0a3. [IpenenpHbIe OTKIOHEHUS pa3MEpoB TIIAJIKUX
IWIMHAPUIECKUX TIOBEPXHOCTEH, IOIMYCKH, IMOCaakH. J[OMyCKM W TOCaaku Ui JeTaieil ¢
pe3pboii. IllepoxoBaToCTh MOBEPXHOCTEHW JeTaieil, MmapamMeTpbl IIEPOXOBATOCTH, TPaBHIIA
HaHECEHHs MapaMeTpOB LIEPOXOBATOCTH MOBEpXHOCTEN Ha yepTexe. [IpenenbHble OTKIOHEHUS
(hOpMBI U PACTIOJIOKEHUSI.

Pazgen 3. UepTerxku cOOPOUHBIX €AMHUI]. DIEMEHTHI KOMIIBIOTEPHOU rpaduK.

3.1. Yeptexku cOopounsix eaunwuil. [IpaBuna BeIMoOJHEHUS U OQOPMIIECHUS COOPOYHOTO
YepTeka: BBIOOP TJIABHOTO M300paKEHMS, OMPEICICHHEe KOIUYeCTBA N300paKCHUH, HAaHECEHNE
HOMEpOB MO3UIMI, HAHECeHHE pa3MepoB (rabapUTHbIE, YCTAHOBOYHBIC, MPHUCOCAMHUTEIIbHEBIE,
sKcrutyaTanonssle). Cnenudukanus. [IpaBuna BeimosHeHUS U 0OPMIICHHS YepTeka oOLIero
BU/JIA.

3.2. JleranupoBaHue 4epTekei cOOpoUHbIX eauHuIl. [IpaBuia neraaupoBaHus YepTeKEH
cOOpOYHBIX eTUHULL. BrinonHenne yepTexxeil 1 TEXHUYECKUX PUCYHKOB JieTaleil.

3.3. DnmeMeHThl KOoMIbIOTEpHOU Tpaduku. KommbroTrepHas rpaduka u pemaembie €ro
3amaun. ['paduueckre 0OBEKThI, MPUMUTHUBBL, aTPUOYTHI, CUHTE3 M300pakenus. [Ipeacrapnenue
BUJcoMHpOpMAMK U ee MamuHHas reHepanus. CoBpeMeHHBbIE CTaHAAPThl KOMIBIOTEPHOM
rpaduku, rpadguueckue A3bIKM U MeTadaiinel. Peannzanus annmapaTHeIX MOIyJel rpadudeckon
cuctembl. OCHOBHBIE TpaduyecKre alrOPUTMBbI Ha TIIOCKOCTH U B IIpocTpaHncTBe. [IporpaMMHbie
rpaduyeckue CUCTeMbI U UX MPUMEHEHHE.

4. O0beM y4eOHOH TUCHHIIJIMHBI

Bunpl yaeGHOM edaTenbHOCTH B sas. B axar,

el qacax
O01mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY IVIaHY 4 144
KonraktHas padora (KP): 1,3 48
Jlexuunm (Jlek) 0,4 16
[MpakTuueckue 3anstus (I13) 0,7 24

JIaGopatopusie padoTs (JIab) 0,2 8

CamocrositesbHas padora (CP): 2,7 96
KypcoBas pabota 1,0 36
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PacuerHo-rpaduueckue paboThI 0,8 27
KonTakTHas camocrosiTensHas padora 0.9 0,4
CamocTosiTeIbHOE U3yYeHUE Pa3/IeiOB JUCIIUIUIUHBI ’ 32,6
Buja KOHTPOJIAA: 3a4eT ¢ OLEHKOM - -
Bunpl yaeOHOM AeaTenbHOCTH B sat. B actp.
ell. qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IIaHy 4 108
KonrtakTHast pa6ora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
[Tpaktuyeckue 3ansatus (I13) 0,7 18
JIaboparopusie padoTsI (J1ad) 0,2 6
CamocrositesbHas padora (CP): 2,7 72
Kypcosas pa6ota 1,0 27
PacuerHo-Tpaduueckue pabOThI 0,8 20,25
KonTakTHas camocrosTensHas padora 0.9 0,3
CaMOCTOATENFHOE U3YdeHHE Pa3ieioB JUCIUILIMHEL ’ 24,7
Buja KOHTpOJIAA: 3a4eT ¢ OLEHKOM - -

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«IIpukjiagHasi MeXaHUKA)

1. Heas aucuMmiuMHbl —  0oOydyeHHE TBOPYECKOMY TMOJXOAY K BBIIOJIHEHHUIO
MHXEHEPHBIX PACYETOB HA MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKIIHA,
JeTasneil ¥ y3j710B MallliH U anmaparos.

2. B pe3yabrare wu3y4yeHHsi AUCHHUIUVIMHBI OOyYAKOIIMICA 1O TMporpamMmme
0akajlaBpUaTa J10JIKeH:

Obnadams cnenyromumu odmmenpodeccuonanpabiMu (OIIK) u npodeccrnonaabHBIMU
(ITK) koMmeTeHITAMU

— CIIOCOOHOCTBIO HCIIOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIMILIUH B
npodeccroHanbHoi nesrenpHocTH (OITK-1);

— CIIOCOOHOCTBIO HCIMOJIBb30BaTh 3HAHUA O COBPEMEHHOW (PHU3WYECKOW KapTHHE
MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BELIECTBA JJIsl MOHUMAaHUS
OKpY’KaroIiero Mupa u siperuii mpupoast (OI1K-2).

3namo:

— OCHOBHBIC YPaBHEHHUS W METOJbl PEUICHHS 3a/Ja4 CONPOTHBIICHHUS MaTepuaioB U
JieTajae MallluH;

— OCHOBHBIE METOJIbI PAcueTOB Ha MPOYHOCTh, KECTKOCTh M YCTOMYHUBOCTH AIEMEHTOB
KOHCTPYKIIMI MAIIMH U anmapaTos;

— OCHOBBI TEOpPUHU pacyera JeTalell W y3JI0B MallMH M amiapaToB XUMHYECKOU
TEXHOJIOTHH.

Ymemy:

— MPOBOJUTH PAacUeThl JIEMEHTOB KOHCTPYKIHMHA HA OCHOBE METOJIOB COMPOTHBIICHUS
MaTepHaoB;

— paccuuTHIBaTh U KOHCTPYHPOBATH AETATM MAIIUH 110 UCXOJHBIM JaHHBIM;

55



— MPOU3BOJUTH PACYETBl IO OCHOBHBIM KPUTEpUSM PAOOTOCIOCOOHOCTH H
KOHCTPYMPOBAHHUS JCTAJICH MaIIUH.

Braoems:

— HaBBIKaMHU pacyeTa CONMPOTUBIICHUS MAaTEPUATIOB aHATUTHUYECKUMHU METO/IaMH;

— HaBBbIKaMM BHIOOpA MAaTEPUAIIOB 110 KPUTEPHUSIM IIPOUYHOCTH;

— pacyeTamMu THUIOBBIX JE€Taj€d MaIlMH, IO0JIb3YysCh CIPABOYHOM JIMTEPATYpPOU U
I'OCTamu.

3. KpaTtkoe coaep:kaHue 1UCHUILINHBI

Beenenue.

Pone mpeamera «llpuknagHas MexaHuka» B (OPMUPOBAHUM WHKEHEPA XHUMHKA-
texHosora. «lIpuknaagHas MexaHHWKa» Kak OCHOBA JJsi NMOHUMaHMs pabOThl, yCTpoicTBa U
0e30MmacHOM 3KCITyaTaluu 000pyI0BaHUS XUMHUYECKOTO MPOU3BOACTBA.

Pazgen 1. Onpenenenue peakuuii onop. Pactsokenue-cxaTue.

1.1. Onpenenenue peakiuii omnop. AOCOJIOTHO TBEPJOE TEN0. DIEMEHTHl CTATHUKH.
OcHoBHBIE TOHATHSI. AKCHOMBI CTaTHKU. Y paBHEHUs paBHOBeCHs. CBSI3M M UX PEAKIUH.

1.2. Pacrskenue-cxatue. OCHOBHBIE JONYIIEHUS MW NPUHIUIBI CONPOTHBIICHUS
MarepuaioB. Meroa cedeHuil. Hampsbkenus, nedopmanuu u mepemernieHus. 3akoH ['yka.
[Toctpoenne »>moOp BHYTPEHHHMX YCWIIWWA, HaOpsDKeHUM | nepemenieHuil. Cratudecku
OTmpeNeTuMble W CTAaTHYECKH HEONpeAeNuMble 3afaud. JluarpamMmbl pacTsOKEHUS IS
MJACTUYHBIX WU XPYNKUX MaTEPHATIOB W HMX XapaKTEPHUCTHKHU. JlomycKaemble HaIpsIKEHUS.
YcioBrue NpoYHOCTH MPHU PACTKEHUH (CKATUN).

Paznen 2. Kpyuenue. U3rud.

2.1. Kpyuenue. 3akon ['yka npu casure. BHyTpeHHUE CHtoBbIe (DaKTOPBI PU KPYUCHUH.
HamnpsikeHust B CTEpKHAX KPYIJIOTro CEYEHHs. Y CJIOBUE IPOYHOCTH MPU KPYYEHHH.

2.2. U3ru6. 'eomeTpudeckne XapakKTePUCTUKH TJIOCKUX cedeHui. [loHaTtue yncroro u
nonepeyHoro n3ru6os. [IpaBuiia nocTpoeHus 3M0p MOMEPEYHBIX CUIT U U3THOAIOIINX MOMEHTOB.
Ompenenenre HOPMaJIbHBIX HaIpPsHKEHUH. YCIIOBHE MPOYHOCTH TpU u3ruoe. OmpenencHue
KacaTeJIbHBIX HanpsoKkeHui. Parmonanbabie OpMBI CEUCHHMIA.

Paszgen 3. CnoxxHoe HaPsHKEHHOE COCTOSIHUE.

3.1. CnoxHoe HampspkeHHOe cocTosiHhe. OCHOBBI TEOPUU HAIPSHKEHHOTO COCTOSIHUSL U
runoTe3pl Npo4yHocTu. IloHsATHE HAmpsHKEHHOro cOCTOsIHUA. [J1aBHBIE IJIOIIAJKU U TJIABHBIE
HanpspkeHus. OO0oOmieHHbIi  3akoH ['yka. Hasnadenme rumnote3 mnpouyHocTtH. IloHsiThe
SKBUBAJICHTHBIX HAIIPSKEHUN U KPUTEPUEB IPOYHOCTH.

3.2. ToHkocTeHHbIE COCYIbl. TOHKOCTEHHBIE COCYAbl XUMHUYECKHX MPOU3BOJICTB.
Omnpenenenve HampspkeHUH 10 Oe3MoMeHTHOW Teopuu. OCHOBHBIE JomylieHHs. BbiBoj
ypaBHeHus Jlaruaca. Pacuer TOHKOCTEHHBIX oOOoJlouek 1o ypaBHeHHio Jlammaca u 1o
CTaHAAPTHU30BAHHON METOJIMKE. Y CIOBUE IPOYHOCTH.

3.3. Pacuer cxaThlIX CTEpKHEH Ha YCTOWYMBOCTb. YCTOMYMBOCTH 3JIEMEHTOB
koHcTpyKuui. [loHsTe kputuyeckoil cuibl U Kod(dduiueHTa 3amaca MpoyHocTH. Pacuer
KpuTH4ecKoi cuibl mo Jitnepy. [Ipenensl mpumenumoctu dopmynsl Ditnepa. [IpakTuueckuii
croco0 pacuera Ha YCTOWYUBOCTbD.

Paspgen 4. Jletanu mamivH.

4.1. Coenunenue neraneid MammH. Knaccudukanus neraneil MalluH W amnmapaToB
XUMHUYECKUX TPOU3BOJACTB. Pe3pOoBbie coeanHeHus. PacueT OONTOBBIX COEOUHEHH MpHU
MOMEPEYHbIX M MpOJAOJIbHBIX Harpy3kax. lllmonounsle coeauHenus. Ha3zHaueHue u BUABI
mrnoHok. Pacyer mmoHOKk Ha cpe3 W cmsTHe. Bumel cBapku. OOmacte nmpuMmeHeHHs. Bumsl
CBapHBIX MIBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U HAXJIECTOYHBIX IIBOB.

4.2. Banel u ocH, UX OMOPBI U COSAMHEHUS. Banbl, nX Kiaccupukanus U Ha3HAYCHHE.
Ocu. IlpoekTupoBouHbIE pacueThl BajdoB M oced. [lommMmHUKK CcKoOJbxkeHus. Marepuanbl
Bkiaapimeit.  [lommunuuku — kadenus. IIpuHnunuanbHO€  yCTPOMCTBO U OCHOBHBIE
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reoMeTpudeckue pasMepbl. JIOCTOMHCTBA, HEJOCTATKA M 00JACTH MPUMEHEHHUS MOALIUITHUKOB
Ka4yeHus U CKoJkkeHus. [IpuBoausie Myd1ol. Haznauenue. Knaccuduxanus Myt no npuHuumy
nercTBus U xapaktepy padotsl. [lopsaok moadopa My(dT 1 OCHOBBI IPOYHOCTHOTO pacyeTa.

4.3. Mexanunueckue nepenauu. 3youareie nepenaud. OKpyKHOE U pajlajIbHOE YCHIIUS.
Penyxropsl. Onpenenenue u knaccuduxanus. [Ipumepsl cxem peyKTopoB.

4. O0beM yueOHOM THCHHMILINHBI

Buner yae6HOM pabOThI B 3au. en. i:::f'
O01mas Tpy10eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY IVIaHY 4 144
Konraktnas patora (KP): 1,8 64
Jlexumu (JIek) 0,9 32
[Tpakruyeckue 3ansatus (I13) 0,9 32
Camocrositesnnasi padora (CP) 2,2 80
KonTakTHas camocrosiTenbHas paboTa 22 0,4
CamocTosiTeTbHOE U3yUEHUE PA3/ICIIOB JUCITUILUTAHBI ’ 79,6
Bua MTOroBOro KOHTpOJIA 3a4eT ¢ OLCHKOMH
Buner yue6HOM paboTh B 3au. en. B actp.
qacax
OO0mas Tpy10eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY ILIaHY 4 108
Konraktnas pa6ora (KP): 1,8 48
Jlexumu (JIek) 0,9 24
[Ipaktuueckue 3ausatus (I13) 0,9 24
CamocrositesabHas padora (CP) 2,2 60
KonTakTHas camocrosiTenbHas padoTa 29 0,3
CamocTosiTenbHOE U3yYeHHE Pa3/IesIOB TUCIUILINHBI ’ 59,7
Buja uToroBoro KOHTpoJIst 3a4eT C OLICEHKOM
AHHOTAIUA pado4yeil MPOrpaMMbl THCUUILIHHBI
«DJIEKTPOTEXHUKA U NPOMBINLIEHHAS 3J1eKTPOHUKA»
1. Heap aucuumauHbl — GopMupoBaHHe Yy OOy4arONIMXCS  KOMIIETEHIUH,

00ECIeYMBAIOIINX  TEOPETHYCCKYI0O M TPAKTUYECKYHO TOJTrOTOBKY BBITYCKHUKA, YMEIOIIETO
BBIOMPATh W 3KCILTYaTHPOBATh AIEKTPOTEXHUUECKUE M JIEKTPOHHBIC YCTPOMCTBA, BJIAJICIOIIETO
HaBBIKAMHM  HCIIOJIb30BAaHUSI ~ COBPEMEHHBIX  HMH(DOPMAIMOHHBIX  TEXHOJIOTHH  JUIs
ABTOMATH3UPOBAHHOTO MOJICIIMPOBAHUS M PAcUYETa DIIEKTPUICCKUX M AIEKTPOHHBIX LIETICH.

2. B pe3yabrare wu3yYeHUs] AUCUMIVIMHBI OOydYaloluiicd N0 mnporpamme
0akaJlaBpUAaTAa J0JIKEeH:

Obnaoams cnenyromumu  obmekynsTypHbiMu  (OK) u  olmenpodeccruoHaabHBIMU
kommneteHmusamMu (OI1K):

- CIIOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJICPAHTHO BOCIPHHUMATh
COILIMAJIbHBIE, STHUYECKUE, KOH(PECCHOHAIbHBIE U KYIbTypHbIC pazauuns (OK-6);

— CIIOCOOHOCTBIO K caMooOpraHu3anuu u camooopaszosanuto (OK-7);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUSA O COBPEMEHHOW (M3MUYECKON KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIeCTBA JUIsI TIOHUMaHUS
OKpYy»Karolero Mupa u sisiieHuid npupoasl (OI1K-2);
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— CHOCOOHOCTBIO BIIA/IETh OCHOBHBIMH METOJIaMH, CITIOCOOaMU U CPEJCTBAMU IMOJTyIEHUS,
XpaHEHUsI U TepepaboTku MHPOPMAIUK, HaBBIKAMU PabOTBI ¢ KOMITBIOTEPOM KaK CPEICTBOM
ynpasienus uapopmanueii (OI1K-5).

3uams:

— OCHOBHBIE MOHATHUSA, OTIPEICTICHUS U 3aKOHBI AIEKTPUUECKHUX 1IETICH;

— METOJbl MOJICIMPOBAHMS, aHalIM3a U pacuéra Lened MOCTOSHHOIO M IEPEMEHHOIO
TOKOB, METOIOJIOTHIO AJIEKTPOTEXHUYECKUX U3MEPEHUI;

— YCTPOMCTBO W TMPHUHIUIIBI PaOOThl  AJIEKTPOTEXHUYECKOTO U DJIEKTPOHHOTO
o0opymoBaHus, TpaHC(HOPMATOPOB, IICKTPHUSCKUX MAITUH, HCTOYHUKOB MTUTAHUS.

Ymemo:

— TPUMEHATh TEXHOJOTUM  MOJEIUPOBAHUS, aHalM3a, pacdy€ra U OKCIUTyaTaluu
ANIEKTPUYECKHUX CETEH, MPOMBIIIIEHHOTO 3JEKTPo0OOpYI0BaHUS U JIEKTPOHHBIX TPHOOPOB;

— BBIOMpATh AJIEKTPOTEXHUYECKOE U AJIEKTPOHHOE 00O0pYyIOBaHHME JJIsl PEIIEeHUs 3ajad
MIPOEKTUPOBAHUS U PeATU3AIMU XUMHKO-TEXHOJOTHYECKUX MPOIIECCOB U MMPOU3BOICTB.

Braoemy:

— METOJIOJIOTHEN aBTOMATHU3MPOBAHHOTO MOJEIUPOBAHUS U pacuéra AIEKTPUUYECKUX U
AIEKTPOHHBIX LETICH;

— MPAKTHYECKUMHU HaBBIKAMH PA0OTHI C AJIEKTPHUECKON anmmapaTypor M AJIEKTPOHHBIMU
YCTPOMCTBaMHU.

3. Kparkoe coagep:xanue TUCHMILIIHHBI

Beenenue. IlpemMer, OCHOBHBIE TIOHSATHS, METOJOJIOTHS  DJIEKTPOTEXHUKH U
anekTpoHUKU. KpaTkue wucropuueckue CBeACHMS. 3aJadyd M MECTO Kypca B TIOJrOTOBKE
OakasiaBpa TEXHUKU U TEXHOJIOTHH.

Paznen 1. DnekTpudeckue memnu.

1.1. OcHoBHBIE oOmpenelieHus, ONHUCAaHUS TMapaMeTpoB U METOJOB  pacuéra
AIEKTPUYECKUX LETICH.

OcHOBHbIE TOHATHS M OOO3HAUEHUS DOJCKTPUYECKHUX BEIMYMH U  3JIEMEHTOB
anektpuueckux 1eneit (FOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTouHrMKM M TpUEMHUKH 3JEeKTpudeckoil sHepruu. OCHOBBI 3yekTpobOe3onacHocTu. CxeMbl
3aMeIleHUs IEKTPOTEXHUYECKUX YCTPOUCTB.

OcHOBHBIE TIOHSTHUS TEOPHH dJIEKTpUUECKUX 1enen. Kimaccudukanus nenei: TuHeHbIe 1
HEJIMHEWHbIE, HEPa3BETBIICHHbIE U PA3BETBIICHHBIC, C OJHUM U HECKOJBKUMHU HCTOYHHKAMU
MUTaHUS, C COCPEAOTOUCHHBIMU U PACIIPEICTICHHBIMU TTapaMeTpaMH.

OcHOBHbBIE TIPUHLIUIIBI, TEOPEMBI U 3aKOHBI JEKTPOTEXHUKH. [IpUHIMIT HENMPEepHIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOTO TOKA U MarHUTHOTO 1MOoToKa. 3akoHbl Oma u Kupxroda.

MeTonpl MOJENUPOBAHMS, aHadM3a U pacuéTa JIMHEHHBIX OHIIEKTPUYECKUX Lenei
MOCTOSIHHOTO TOKA. AHANMU3 M pacdy€T pPa3BETBICHHBIX JJIEKTPUUECKUX IIETeH C HEeCKOIbKUMU
WMCTOYHUKAMU THTAHUS IyTEM COCTaBJICHHS W PEIICHHUS CHCTeM YpaBHEHHI MO 3aKOHaM
Kupxroda, mnpuMeHeHHs METOJOB Y3JIOBBIX TMOTEHIMAIOB M HKBUBAJIEHTHOIO AaKTUBHOTO
JBYXIOJIFOCHUKA.

OcHoBHBIE CBOICTBA M 00JIACTH MPUMEHEHUS MOCTOBBIX IIeTled, MOTEHIIMOMETPOB,
JENUTEINeN HANPSKEHUS U TOKA.

MartpuyHas 3anuch ypaBHEHHH 11enel B 00001IeHHBIX opMax.

1.2. DnexTpuyeckue u3MepeHus U MpudopsI.

Metoapl HU3MEpPEHUs] AJIEKTPUUYECKUX BEIMYMH: MpPsSMbIE U KOCBEHHbIE. AHAJIOTOBBIE
AIIEKTPOU3MEPHUTENbHBIC U IU(PPOBBIC IEKTPOHHBIE MPUOOPHI: YCTPONCTBO, MPUHIIUI ICHCTBUS,
obrmactu mpuMeHeHHs. V3MepeHHWe ONEeKTPUYECKHUX  BEITUYMH: TOKOB, HAMpPSDKECHUH,
CONPOTHUBIICHU, MOIIIHOCTU U SHEPTHUHU.
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1.3. Ananu3 u pacyér IMHEHHBIX Ienel IePEMEHHOTO TOKa.

Crnioco6bl mpencTaBiieHUst (B BUAE BPEMEHHBIX JUMAarpamMM, BEKTOPOB, KOMILJIEKCHBIX
qucell) W TMapaMmeTpbl (aMIUIUTyJa, 9acToTa, HadaubHas (a3a) CUHYCOWAATbHBIX (DYHKIIHA.
MrHoBeHHOE, cpelHee U JEHCTBYIOIEE 3HAUYEHUS IIEPEMEHHOTO CHHYCOMJAJIBHOIO TOKa
(HampsKeHUs).

AKXTUBHOE, PEaKTUBHOE U MIOJHOE CONIPOTUBIIEHUS BETBU. Pa30Bbl€ COOTHOIICHUS MEKITY
TOKOM M HampsbkeHHeM. MOIIHOCTh B IEMAX MepeMEeHHOTro Toka. KoadduuueHT MourHOCTH
(cos([1)) u ero TeXHUKO-IKOHOMHYECKOE 3HAUCHHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHCEN B AJIEKTpOTEXHUKE. KOMIUIEKCHBIH METOJ
pacuéra JMHEWHBIX CXEM LeNed NepeMEHHOro ToKa. KOMIUIEKCHOE CONMpPOTUBIICHHE U
KOMIIJIEKCHAs! MPOBOAMMOCTh BeTBU. KomriekcHas MOLIHOCTH M OajaHC MOIIHOCTU B IIEMSX
MEPEMEHHOT0 CUHYCOMIaIbHOTO TOKA.

Pe3oHaHCHBIE ABJIEHUS B AIEKTPUUYECKUX LIETISAX, YCIOBUS BOSHUKHOBEHHUS, IPAKTHUECKOE
3HauyeHHe. Pe30HaHC HanpspKeHUMM M TOKOB. YacTOTHBIE CBOMCTBA LIETIEW NEPEMEHHOTO TOKA.
[lonsiTie o0 JHMHEHWHBIX 4YeThIpEXMotocHUKax. [loHATHE 00 >JIeKTpUYeCKUX MLemsxX C
WHJYKTUBHOU (MarHUTHOMN) CBS3bIO.

Ananu3 1 pacu€r Tpéx¢azHbIX LeNel mepeMeHHOro ToKa. JIeMeHThl TPEX(a3HbIX Lene.
CriocoObl n300paxkeHust U coequHeHust (a3 Tpéx(dazHOro UCTOYHHKA MUTAHUS U MPHUEMHHUKOB
sHepruu. CoenuHeHue MOTpeOUTENEeH 3JIEKTPOIHEPIHH 3BE30M M TpeyroJpHUKOM. Tpéx- u
YeTBIPEXTIPOBOAHBIE CXEMbl MUTAaHUS TNpUEeMHUKOB. Ha3HaueHue HEWTpaJbHOTO MPOBOJA.
MomtHocts  Tpéxdazunont memm. Koaddumment wmomHocTn. TexHuka O0€30MacHOCTH TpHU
AKCIUTyaTallMl YCTPONCTB B TPEX(PA3HBIX LETSX.

[IpuMeHeHne Juisi  aBTOMATU3UPOBAHHOTO  MOJEIMPOBAaHMA M pacyéra Leneu
MPOrpaMMHBIX HPOAYKTOB, pa3paboTaHHBIX Ha Kadeape, a TakkKe I[aKeTOB MpoTrpaMMm
«Multisim», «Mathcad», «Excel».

Paznen 2. DnekTpoMarHUTHBIE YCTPOUCTBA U AIEKTPUUECKUE MAIIIMHBI

2.1. Tpanchopmatopsl.

Haznauenne wm oOmacth mnpuMeHeHHs] TpaHcPopMaToOpoB. YCTPOMCTBO W TPHUHIIUII
neiictBus oqHo(da3zHoro Tpancopmaropa.

AHanu3 31eKTPOMAarHUTHBIX MPOLIECCOB B TpaHC(HOPMATOPE, CXeMa 3aMEIICHHUS.

[ToTepu sHeprum B Tpanchopmarope. Buemnue xapakrepuctuku. [lacnopTHbie qJaHHBIE
TpaHcopMaTopa U OIpeIesieHHe HOMHHAIBHOTO TOKa, TOKAa KOPOTKOIO 3aMbIKaHHS B
MEePBUYHON OOMOTKE U M3MEHEHHUS HANPsDKEHUS Ha BTOPUYHOM 00OMOTKeE.

2.2. ACUHXpOHHBIE MalIMHBI.

YCTpoHCTBO W TPHUHLUI JAEHCTBUA TPEX(PAa3HOrO0 ACHMHXPOHHOTO SJIEKTPOIABUTATEINS.
Bpamaromieecss MmaruutHoe moJie cratopa. MarautHoe mnosie MamuHbl. 3J1C 0O0MOTOK cTtaTopa u
poTopa. CkouibxkeHue. HactoTa BpalieHus: poTopa. DJIEKTpOMarHUu THbI MOMEHT. MexaHu4eckue
1 paboure XapaKTepUCTUKU.

DHepreTuyeckue quarpaMmmsbl. llacnoptHeie qaHHbIE.

Ilyck acHMHXpOHHBIX JBUTATeNell C KOPOTKO3aMKHYTBIM M (PasHBIM POTOPOM.
PeBepcupoBaHue U perylnupoBaHuE YaCTOThI BPALICHHUsI pOTOpa

Pasnen 3. OCHOBBI DIIEKTPOHUKH.

3.1. DnemeHTHas 6a3a COBPEMEHHBIX AJIEKTPOHHBIX YCTPONCTB.

[TomynpoBoaHuKU. YciioBHBIE 0003HAu€HMs], NMPUHLUI JEHCTBUS, XapaKTEPUCTUKU U
Ha3HAYEHHE MOIYIPOBOAHUKOBBIX TMOI0B, TPAH3UCTOPOB, TUPUCTOPOB.

WHTerpanbHble MUKPOCXEMBI, UX Ha3HAuYeHUE, KilacCu(UKAIMS U MapKHPOBKA.

3.2. IcTOYHUKYM BTOPUYHOTO 3JEKTPONUTAHUS U YCUIIUTENN IEKTPUIECKUX CUTHAIIOB.

[TomynpoBOAHUKOBBIE BBINIPSIMHUTENN: KJIACCH(PUKALMs, OCHOBHbIE MapaMeTphl, CXEMBI U
MPUHLUT pabOThI BHIIPAMUTENS. DIIEKTPUUECKHE (DUIIBTPHI.

Knaccupukanuss M OCHOBHbIE XapaKTEpPUCTHKU ycuiutTened. OOpaTHble CBS3M B
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onepauoHHbIX ycwurenasax (OY), ux BIUSHUE HA MapaMETpPbl U XapaKTEPUCTUKU YCHIIUTEIS.
OcHoBHBIE THITBI yeuiuTenen Ha 6aze OY.
4. O0béM yueOHOH THCHHMILINHBI

Buj yue6Hoi padoTn Cemectp 5
3E Axagn. 4.

OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 5 180
KonTakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 1,33 48
Jlexun 0,44 16
Jlaboparopusie 3ansaTus (J13) 0,88 32
CamocrosiTtesnnasi pa6ora (CP) 2,67 96
KoHTtakTHas camocTosiTebHas padboTa - -
CaMOCTOSATEIFHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI 1,06 38
KonTpossHbIe paboTHI 1,61 58
Buabl KOHTpOJIA:
IK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,4
IToaroTOBKA K DK3aMEHY. 35,6
Buja uTOrOBOro KOHTpOJIS: JK3aMeH

Buj yue6Hoii padoThI Cemectp 5

3E AcTp. 4.

OO0mas TpyI0eMKOCTh TUCITUTITHHBI 5 135
KonTakTHas padora — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexkmun 0,44 12
JlabopaTtopusie 3ansatus (JI3) 0,88 24
CamocrositesbHast pabora (CP) 2,67 72
KoHTakTHas caMocTosTeIbHAs padoTa - -
CaMOCTOATETbHOE U3YUYCHUE PA3/ICIOB UCITUTIIHHBI 1,06 28,5
KonTtponbpHbIE pabOTHI 1,61 43,5
Buabl KOHTpOJIS:
IK3aMeH 1 27
KonrakTHas paboTa — mpoMeXyTOYHAsI ATTECTAIH 1 0,3
IToaroToBka K 9K3aMeHY. 26,7
Buja nTOoroBoro KOHTpoJIsi: IK3aMeH

AHHOTanusA padoyeil MPOrpaMMbl JUCHUIIJIMHBI
«be30macHoOCTD JKA3HEAEeATeILHOCTH

1. Heap aucuMnauHbl — GopMupoBaHue MPOPEeCcCHOHATBHOMN KYIbTYyphl O€30MaCHOCTH,
M0/ KOTOPOH TOHMMAaeTcsi TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B
npoeccHOHATBHON JIEITETbHOCTH NPUOOPETEHHYIO0 COBOKYIHOCTh 3HAHUN, YMEHUI 1 HAaBBIKOB
s obecriedyeHUst 0e30MacHOCTH B cdepe NpodecCHOHATbHON JesTeTbHOCTH, XapakTepa
MBIIUIEHUS! M [IEHHOCTHBIX  OpHUEHTAalMi, TpU KOTOPHIX BOMPOCH  0€30MacHOCTH
paccMaTpuBarOTCs B KAUECTBE IPUOPUTETA.

2. B pesyabrare wu3y4yeHus: AMCHMIUIMHBI O0Yy4YalOIIWICA MO MporpamMme
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0akajiaBpHaTa I0JI/KEH:

Obnadams caenyronumu o6mmekyasTypabiMEu (OK), obmenpodeccuonanpabivu (OI1K)
KOMITCTCHIUSIMH:

— CIIOCOOHOCTBIO UCIIOJIb30BATh OCHOBBI SKOHOMHYECKUX 3HAHUI B Pa3iIMyHbBIX cepax
xu3nHenestenbHoctu (OK-3);

— CIIOCOOHOCTBIO K caMOOpraHu3aiu u camooopaszosanuto (OK-7);

— CHOCOOHOCTBIO UCIIOJIb30BAaTh IMPUEMBl OKa3aHWs TMEPBOM TMOMOIIH, METOIbI
3alIUTHI B YCIOBUSX Ype3BblYaiiHbIX cutyarmid (OK-9).

BJIAJIETh OCHOBHBIMHU METOJIAMH 3aIUTHI POU3BOACTBEHHOIO MEPCOHATIA U HACEIICHUS OT
BO3MOXKHBIX ITOCIICJCTBUH aBapwii, karactpod, cruxuitipix oeacreuii (OITK-6).

3uams:

— OCHOBHBIE TeXHOC(EPHBIC OTTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKH;

— XapakTep BO3JCHCTBUS BPEIHBIX M OMACHBIX (PAKTOPOB HA YEIOBEKA U MPHPOIHYIO
cpely, METOJbl 3alllUThl OT HUX NPUMEHUTEIBHO K cdepe cBoei MpodecCHOHaATbHOM
JeSATSITLHOCTH.

Ymemo:

— HMICHTUHUIUPOBATH OCHOBHbBIC OTIACHOCTH CPeJibl OOMTaHHSI YeTIOBEKa,

— OLICHMBaTh PHUCK HUX peaJH3alliH, BbIOMPATh METOJbI 3aIUTHI OT OMACHOCTEH
MPUMEHUTENEHO K cdepe cBoe MpodecCHOHATBHON NEATeTFHOCTH U CIOCOOBI oOecredeHus
KOMQOPTHBIX YCIOBHI KU3HEIEITEITHBHOCTH.

Braoemy:

— 3aKOHOJATEJIbHBIMH M TIPAaBOBHIMH aKTaMH B OONacTH O€30MacHOCTH W OXPaHBI
OKpYXalolel cpeapl, TpeOOBaHUAMH K O€30MacHOCTH TEXHMUYECKHX pErjJaMeHTOB B cdepe
po(hecCHOHATLHON IS TEIIEHOCTH;

— cnoco0amM¥ U TeXHOJIOTHSIMU 3allIUThI B YPE3BbIUAIHBIX CUTYAIIHSIX;

— TOHATUHHO-TEPMHHOJIOTHYECKHAM aIapaToM B 001acTi 0€301acHOCTH;

— HaBBIKAMH  PANMOHAIM3AIMU  TPO(PECCHOHANBHOW  JEATENBHOCTH C  IEJbI0
obecrieyeHHst OE30MTACHOCTH U 3aIUTHl OKPYXKAFOIIEH CPEJIbI.

3. Kpatkoe coiep:kaHue JMCIUTLITHHBI

1. Beeaenue B Oe3omacHOCTh. OCHOBHBIC TIOHSTHS W ompeseneHus. be3omacHOCTh U
YCTOMYMBOE pa3BUTHE.

2. Yenosek u Texnocdepa. CTpykrypa TeXHOCHEPHI H €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cocTosiHIE TexHOchepbl 1 TexHOoCchepHOl 0e30macHOCTH.

3. UneHtudukanus 1 BO3JCHCTBUE HA YEIIOBEKA BPEIHBIX U OMACHBIX (DAKTOPOB Cpejibl
oOuTaHus.

Knaccugukanuss HeraTUBHBIX (AKTOPOB Cpelbl OOMTAaHUS 4YeJOBEKa. XHUMHUCCKHUEC
HeraTUBHBbIC (AaKTOPbI (BpeoHbIEe BelecTBa). MeXaHMYECKHEe W aKyCTHYECKHE KOJIeOaHus,
BUOpanMsi M IIyM. OJIGKTPOMArHUTHbIC W3Iy4eHHS W MO MoHHW3MpyOmUe H3IydYeHHUE.
Onekrpuueckuii Tok. OmacHbie MexaHndeckue Gaktopbl. [Iporeccsl ropeHus ¥ MOKapOB3PhIBO-
OTIaCHBIE CBOMCTBA BEUIECTB  MaTepHaioB. CTaTUYECKOE 3JIEKTPHYECTBO.

4. 3amyTa 4enoBeKa U Cpe/ibl OOMTaHUs OT BPEIHBIX U OTIACHBIX (PAaKTOPOB MPHUPOIHOTO,
AHTPONOT€HHOTO U TEXHOTEHHOTO MPOUCXOKIACHUS.

OCHOBHBIC PUHIUMBI 3aMUTHL. 3aIIUTa OT XUMUYECKHUX M OMOJIOTHYECKHX HETaTHBHBIX
¢dakTopoB. 3ammTa OT JHEPTETHYECKUX BO3JCHCTBUI M Quinueckux mnouseil. OOecreueHue
0e30macHOCTH cUCTeM, paboTalOMMX TIOJ [JaBleHHWEM. be30macHOCTh  AKCILTyaTaluu
TpyOOIIPOBOJIOB B XUMHUYECKOH MPOMBIIIIEHHOCTH. be3onacHas SKCIUTyaTalusi KOMIIPECCOPOB.
AHanM3 1 OLEHUBaHHE TEXHOTEHHBIX W MPUPOTHBIX PUCKOB.

5. Obecniedenne KOMMOPTHBIX YCIOBHUH JUIS )KU3HH U JICATEIBHOCTH YenoBeka. [loHsaTue
KOM(OPTHBIX WIIM ONTUMAJIBHBIX yCIOBHA. MHKpOKIMMaT nomenieHnii. OcBeleHne U CBETOBast

61



cpela B IOMEILECHUH.

6. [Icuxodusnonornyeckne U SProHOMHUECKIE OCHOBBI O€301TaCHOCTH.

[Icuxuaeckue mporecchl, CBOMCTBA U COCTOSTHHUSI, BIMSIONME HAa 0€30TacHOCTh. Bunisl u
YCIOBHS TPYIOBOW AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€3011aCHOCTH.

7. Upe3BbI4aiiHbIe CUTYyallMM U METO/IbI 3alUThI B YCIIOBUAX UX PeAIN3aLUU.

Oo6uue ceeaenus o YC. Ioxkap u B3pbIB. ABapuu Ha XMMUYECKH OIIACHBIX 00BEKTAX.

Pagnanvonnsie aBapuu. IlpuOopbl pagualiMOHHOM, XMMMYECKOM pa3BelKU U
JO3UMETPUYECKOTO0 KOHTpOJs. YUpe3BblualiHble CHUTyallUM BOEHHOTO BPEMEHM. 3alluTa
HACEJCHUsI B YPE3BBIYAMHBIX CHTyalUsX. YCTOMYMBOCTh (YHKIIMOHUPOBAHHS OOBEKTOB
SKOHOMMKH B UPE3BbIYAWHBIX CUTYaLUSX.

8. YrpaBnenue 6€30MaCHOCTHIO KU3HEIEATETLHOCTH.

3akoHOJAaTeNbHbIE M HOpPMAaTHBHBIE IPABOBBIE OCHOBBI YIPABJICHHUS O€30MACHOCTHIO
KU3ZHEJESITENIbHOCTH. DKOHOMHYECKHE OCHOBBI YyIpaBieHUs Oe3omnacHoCThio. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€301aCHOCTHIO.

4.  OO0bem yueOHOH THCHMIIINHBI

Bun yue6Hoit paboTbl B 3ageTHBIX B akanem.
SIMHUTIAX qacax
OO6m1ast TPYA0€MKOCTh JUCITUTUTHHBI 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 1,33 48
Jlexmun 0,89 32
[IpakTnueckue 3aHATHS - -
JlabopaTopHbie pabOTHI 0,44 16
CamocrosiTeJibHasi paboTa 1,67 60
KonTakTHas camocrositenbHas paboTa - -
[Toarororka k 1abopaTopHbIM paboTam 0,56 20
CaMOCTOSATETFHOE N3YUCHUE Pa3ICIOB AUCITUTIIMHBI 1,11 40
Buabl KoHTpOJIS:
IK3aMeH 1,0 36
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 1,0 0,4
IToaroroBka K 3K3aMeHy 35,6
Buja nToroBoro KOHTpoJIs: IK3aMeH
Bun yaeOHoM paboTh B 3auetHBIX B actpon.
eIMHULIAX qyacax
OO611ast TpYA0EMKOCTh IUCHUTUIHHBI 4 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,33 36
Jlexkun 0,89 24
[TpakTiueckue 3aHATH - -
JlaGopaTopHbie pabOTHI 0,44 12
CamocrosiTesibHas padora 1,67 45
KonrtakTHas camocrositenbHas paboTa - -
[TonroroBka K 1a0opaToOpHbIM paboTaM 0,56 15
CaMOCTOATENBHOE N3YUEHUE PA3/IEN0B TUCHUTIINHBI 1,11 30
Buabl KOHTpOJIA:
IK3aMeH 1,0 27
KonTakTHas paboTa — MpOMEXYTOUYHasl aTTeCTalHs 1,0 0,3
IToaroToBka K 3K3aMeHy 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH
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AHHOTAIU padoyeil MPorpaMMbl AU CHHUIIHHbI
«IIpouecchl U anMapaTbl XMMUYECKON TEXHOJIOTUN»

1. Heap AUCHUMIIMHBI — BMECTE C AMCIUIUIMHAMHU OOIIEed XUMHUYECKOM TEXHOJIOTHH,
XMMHMUYECKHUMH TPOLECCAMM U  peakTopaMu U JIpYTMMH  CBSi3aTh  OOIEHAy4yHYI0 U
OOIIENH)KEHEPHYIO TOATOTOBKY XHUMHKOB-TEXHOJIOTOB, YTO HEOOXOJWMO TPH TOIATOTOBKE
0akajgaBpoOB IO JAHHOMY HANpPAaBICHUIO JUIS HAyYHO-HCCIIEAOBATENLCKOM M TMPAKTUYECKOU
paboTHI HAa MPEANPHUATHSX.

2. B pesyabTare u3y4yeHMs [UCHMIUIMHBI o0yvyalolnuiics Mo mnporpamme
0akaJlaBpUATAa J0JIKEH

Obnaoams cnenyromumu oOenpogeccuonanbubiMu (OIIK) u npodeccronanbHbIMU
(I1K) xoMneTeHIusAMHU

— CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuonanbHoi nesrensHocTr (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMEHHOW (PU3MYECKOW KapTHHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUM BeUlecTBa Ui TOHUMAHUS —
OKpyKaroriero mupa u siienuii npupost (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOEHHM BEIIECTBA, MPHUPOJAE XUMUYECKOU
CBSI3W B PA3IMYHBIX KJaccaX XUMUYECKUX COCITWHEHUH JIJIsl TOHUMaHUs CBOMCTB MaTepHajoB U
MeXaHU3Ma XUMHUYECKHUX MPOIECCOB, MPOTEKAMIKX B oKpykatomem mupe (OI1TK-3).

3Hamo:

— OCHOBBI TEOPHUM IE€pPEHOCAa HUMITyJbCa, TEMjJa U MAacChl; MPUHIUMIBI (U3MUIECKOTO
MOJETUPOBAHUS MPOIIECCOB; OCHOBHBIE YpaBHEHUS JBIKEHHUS >KUIKOCTEH; OCHOBBI TEOpPUU
TeIUIonepeiayl; OCHOBBI TEOPHH Maccolepefayd B CHCTEMax CO CBOOOJHOW M HEMOJBUKHOU
rpaHuled pazzena (as3; THUHOBBIE MPOLECChl XUMUYECKOW TEXHOJOTHH, COOTBETCTBYIOIIHE
anmapaThl U METOJIbl X pacyuera;

— METOAbl TOCTPOCHUS OMIIUPUUECKUX UM TEOPETHUYECKUX MOJeled  XUMHUKO-
TEXHOJIOTHYECKHUX MPOLIECCOB.

Ymemo:

— OMNpeneNsaTh XapakTep JBIKEHUS XUAKOCTEH W Ta30oB; OCHOBHBIE XapaKTEPUCTUKH
MIPOLIECCOB TEIUIO- U Maccollepe/layM; pacCYUTHIBATh MMapaMeTpbl U BbIOUpaATh ammapaTrypy Uit
KOHKPETHOTO TEXHOJIOTMYECKOro Mpolecca;

— paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKH XHUMHKO- TEXHOJOTHYECKOIro IMpolecca,
BBIOMPATH PALIMOHAIIBHYIO CXEMY.

Braoemo:

— METOJaMM TEXHOJIOTHUECKHUX PacueTOB OTIENIBHBIX Y3JIOB U JAETajell XUMHYECKOIrO
o0opynoBaHus;

— HaBbIKaMU MPOEKTUPOBAHUS TUIIOBBIX aIlllapaToOB XUMHUUYECKOM MPOMBIIIEHHOCTH;

— MeToJaMH OIpeAeNieHUS  PAlMOHAIbHBIX TEXHOJOTHYECKHX PEXKUMOB PadOTHI
o0opynoBaHusl.

3. KpaTtkoe coaep:xaHue A CHUIIUHBI

Paznen 1. 'maponmHamMuyeckue MpoIecchl U anmnapaThl XMMUYECKOH TEXHOJIOTHH.

1.1  Bresaenue B quctunianHy. OCHOBHbIE OHATHUS U ONIPE/ICIECHUS.

[Ipenmer mucuumnuubel «[Ipomeccbl W ammapaTbl XUMHYECKOH  TEXHOJIOTHUN.
Knaccugpukamuss  mpoueccoB.  HempepblBHbBIE UM IEepUOJUYECKHE,  CTAllMOHApHbIE U
HECTallMOHAPHBIE MTPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB M OOIIME NPHHIMIBI pacyeTa armnapaToB
XUMUYECKON TEXHOJIOTHH.

Kunkoctu u ra3el. Knaccudukamms sxunkocteit. neanbnas xuakocts. KanenbHble u
yrnpyrue KuakocTH. Cuibl, JeHCTBYIOIIME B JKUJIKOCTH: MAaccOBble U IOBEPXHOCTHBIE.
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HanpspkeHus B ®KUAKOCTAX U ra3zax (TaHI'€HLUAIbHbIE U HOpMalbHbIE). CBONCTBA )KUJIKOCTEM.

Monens HenpepbiBHOH cpenbl. [lonsTHe prznyeckoro sneMenTapHoro oobema.

1.2 OcCHOBBI TEOpUH TIEPEHOCA.

OCHOBBI TEOpHUH SBJICHHI NIEPEHOCA: aHATTN3 MEXAaHU3MOB, MOJICIIMPOBAHMS U Pa3pabOTKH
0000IIEeHHBIX METOJIOB pacyeTa THAPOMEXaHNIECKHUX, TETUIOBBIX U MacCOOOMEHHBIX MPOIECCOB
n anmnaparoB. (OEHOMEHOJOIMYECKHE 3aKOHBbl IIEPEeHOCAa MMILYJIbCA, MacChl U SHEPrUu.
MouiekynspHblii M KOHBEKTHUBHBIM mepeHoc. OOmue 3aKOHOMEPHOCTH TUAPOAMHAMUKH,
TEIUIoNepelayd W Maccolepenaud. B3auMmocBsi3p  3THX IPOLIECCOB B MPOMBIILIEHHON
anmnapatype. Poinb siBjIeHMi nepeHoca npyu XuMUYECKUX TPEBPALICHUSX.

MarepuanbHbie U HHEpreTuyeckue (TEIIoBbI€) OallaHChI; OMPEEICHHE MAacCOBBIX
MIOTOKOB U SHEPreTHMYECKUX 3aTpaTr. YCIOBUS pPABHOBECHS M OIpPEJEICHHUE HaIlpaBlIeHUs
npoueccoB mnepeHoca. OOmMl BUJ ypaBHEHMM CKOPOCTH MPOIIECCOB; JBIWXKYIIHE CHIIBI U
KMHETUYECKUE KOIPPUIMEHTHI. JIMMUTUpPYIOIINE CTaAUH.

1.3 I'mapocraTHKa.

Huddepenunanbable ypaBHEHUs paBHoBecus Oiinepa. Ilokosimasics >KUIKOCTh IO
neictBueM cuibl TspkecTH. OCHOBHOE ypaBHEHHE THApocTaTUkH. [IpakThueckue mpuiloKeHus
OCHOBHOTO YpPaBHEHHUS TUAPOCTATUKH.

1.4 T'unponuHaMuka.

bananc cun  npu  ABMOKEHMHM  BSI3KOM  HECKHMMAEMOM  JKHIKOCTH. YPaBHEHHE
HEPa3pbIBHOCTH (CIUIOIIHOCTH) MOoTOKa. YpaBHeHHne HaBbe-CTokca U ero pu3ndeckuii CMbICI.

[Tono6Hoe mpeobpazoBanue ypaBHeHusi HaBbe-Crokca. bespazmepHble mnepemeHHbIE -
KpUTEpUU TUApPOJAMHAMUYecKoro noaodus (Dinepa, PeltHonbaca, @pyaa, TOMOXpOHHOCTH), UX
¢busznueckuil CMBICT; THapaMeTpuueckue Kputepuu. KpurepuanbHoe ypaBHEHHE JIBUXKEHUS
BSI3KOU JKUIKOCTH.

VYpaBHeHHe NBWKEHHsS Ouiaepa. DHEPreTUYECKU OallaHC CTalMOHAPHOTO JIBHKCHHS
WJICaIbHOM JKUAKOCTH. YpaBHeHHE bepHymim i uaeaqbHOM M pealbHOM >XKUAKOCTU. Ero
MPaKTUYECKHE TPWIOKEHUs (HMcTeueHue Xuakoctet, Tpyoka Iluto-Ilpanarns). I[TpuHIUNBL
U3MEpEeHusi CKOpoCTed M pacXolOB  JKMIKOCTH  JPOCCENbHBIMH  TIpubopamu U
MMHEBMOMeETpUYecKuMU TpyOkamu. OmpeseneHue pacxo0B MPU HUCTEUCHUU XUAKOCTEH depes
OTBEPCTHS WM HACAJIKH.

lMunponunamuyeckue pexXxuMbl ABMKEHUS )KUIKOCTEH: JIaMUHAPHBIN U TypO yJICHTHBIMH.

Uucno PeliHonbaca M €ro KpUTHYECKHE 3HA4YeHUS. MeXaHu3Mbl JaMUHApHOIO U
TypOynentHoro teueHuil. [lonsitue TypOynentHoctu. [IpencraBieHus 0 rUAPOIUHAMUYECKOM
MOTPAaHUYHOM CJIO€ MPH TEUEHUH 10 TpyOaM U KaHaJlaM U IpU 0OTEKaHUH Tel.

Pacyer gmamerpa TpyOONMpOBOJOB U almapaTroB; BBIOOP CKOpPOCTEH IOTOKOB U
ONTUMAJIILHOTO TMaMeTpa TPyOOIPOBOIOB.

Pacrnipenenenne ckopocteil o paauycy TpyObl IOCTOSSHHOTO CEYSHHsI MPHU JTaMHUHAPHOM
CTAallMOHAPHOM TE€UYEHUHU.

Teuenue B TpyOax u xaHanax. Onpeaessioninii MonepeyuHblid pa3Mep MoToKa B KaHaJIax
MIPOU3BOJILHOM (POPMBI: THIPABIUYECKUN PATUYC, SKBUBAJICHTHBIN JHAMETD.

I'mnpaBnuueckoe CONMpPOTHUBIIEHUE MPU TEUYEHUU KUAKOCTEW M ra3oB. Pacuer morepr Ha
TpeHue (ypaBHeHue J[lapcu-BeiicObaxa) m Ha MecTHble comnpoTHBieHHs. COOTHOIIEHHS H
HOMOTpaMMbI JJIsi pacyera Kod(pduuumeHTa TpeHus. 3aBUCUMOCTH MEXIYy pacxojoM U
nepenagoM JasieHus. Pacuer Hamopa A NEpeMEIleHMs] KUAKOCTEH Yepe3 CHCTEMY
TpYOOIIPOBOJIOB U amapaTos.

1.5. [lepemerieHUE KUIKOCTEH.

[lepemerienue >XUIKOCTEH C MOMOIIbIO MAIIWH, MOBBINAIOIINX AaBleHHe. OObeMHbIE
(mopiIHeBbIe, POTALMOHHBIE U JIp.) U JTUHAMHUYecKHe (LIeHTpOOEeKHbIE, OCEBbIE U JIP.) HACOCHI.
OcHoBHBIE TapameTpbl paboThl THAPABIMYECKUX MAIWH: TMPOU3BOAUTEIBHOCTb, HAIIOP,
MotHocTh, KIIJI.
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Pacuer Hanopa u nmoTpebasieMoil MOLTHOCTH; TOAOOP ABUraTelns K Hacocy. OnpeneneHue
JIOIYCTUMOM BBICOTHI BCACHIBAHUS. SIBJI€HNE KaBUTALUU U €T0 MPEA0 TBPALICHUE.

OcoGenHoctu pabOTBHI, COTMOCTAaBICHHE W OOJACTH TPUMEHEHHS OCHOBHBIX THIIOB
HACOCOB - IEHTPOOEKHBIX, MOPIITHEBHIX (IUTYHXKEpHBIX) U 1p. CBsA3b Hanopa, Momuoctu u KI1J]
C MPOU3BOJUTEIBHOCTHIO (XapaKTEPUCTUKU HAcocoB). PaboTa HAcoCOB Ha ceTb M UX BHIOOD;
peryinupoBaHue MPOU3BOAUTEIbHOCTH.

Pa3nen 2. TernnoBsle mpoLecchl U anmnapaTbl XMMHUYECKON TEXHOJIOTUU.

2.1. OCHOBHBIC IOHATHS H OTIPENICIICHUS B TEILIONEpeIaye.

OcCHOBHBIE TEIUIOBbIE MPOLIECCH] B XMMHUECKON TEXHOJIOTUU: HarpeBaHUE U OXJIaXKJICHUE,
KOHJICHCALIMS 11apOB U UCHIAPEHUE KUJIKOCTEMH.

CranuoHapHbI U HECTALIMOHAPHBIN MEPEHOC TEIIOThl. TemnepaTypHOe IoJie, TpajueHT
TEeMIIepaTypbl U TEIUIOBOM MOTOK; TeIUIonepeaaya U TeriooTaada. TeMnepaTyponpoBOIHOCTb —
TEIJIONHEPIIMOHHBIE CBOICTBA Cpebl.

2.2. Ilepenoc »aepruu B popMe TETUIOTHI.

TennoBoit OanaHC Kak YacTHBIM clydall sHepreTudyeckoro Oamanca. OmnpeneneHue
TEIUIOBOM HArpy3KH ammapara Hpd W3MEHEHUH U 0€3 W3MEHEHHs arperatHoro COCTOSHUS.
Pacxon termmonocurenei.

JuddepenunanbHoe ypaBHEHHE IMepeHoca 3HEPruu B (QOpMe TEIIOThl, ypaBHEHHE
®ypoe-Kupxroda u TemionpoBoHOCTH.

CranuoHapHblif MepeHOC TeIUIOThl uepe3 IUIOCKWE W UWIMHIPUYECKHE CTEHKH.
CoueraHre MeXaHU3MOB [IEPEHOCA TEIJIOTHI (TEIIONPOBOHOCTH, KOHBEKIIMH, U3Iy4EHUs).

KonBekTuBHBI mepeHOC TemioThl. be3pasMepHele nepemeHHble — uucia Hyccenbra,
[Texne, [Tpannaras, ['pacroda, @ypre. Pacuer k03pGUIIMEHTOB TETUIOOTAaYN MPH BBIHYKICHHON
U €CTECTBEHHOIN KOHBEKIIUU.

TennooOMeH npu M3MEeHEHUHU arperatHoro coctosHus. Konaencamus mapos. @opmyna
Hyccenpra. TemmooOMeH npy KUTICHHUH.

PaguanTtHbeli TemonepeHoc. B3anmHoe wu3nydeHwe Ten. PaauaHTHO-KOHBEKTHBHBIN
IepeHOC TEeIUIoThl. Pacyer moTepp TEMIOTHI anmapaTaMy B OKPYXKAlOILYK Cpeay M TEIUIOBOU
n3osAnuu. OCHOBHOE ypaBHEHHUE TEIJIONepeaayuHn.

2.3. Tenonepeaya B MOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.

Tennonepenaya B NOBEPXHOCTHBIX TEMJIOOOMEHHUKAX. AJJIMTUBHOCTh TEPMHUUYECKUX
conpoTuBiieHnil. CpeHss ABMKYIIas cwia Teronepeaadd. OnpeaeseHue CpeaHe IBUKYIIeH
CWJIBl B ammaparax pa3jM4yHbIX KOHCTpYKUMH. B3auMHOe HampaBiieHUE JBM)KEHUS
TeIUIOHOCUTENeH. PacueT moBepXHOCTH TEIIOOOMEHHUKOB.

CrnocoObl moABOJa M OTBOAA TEIUIOTHI B XUMHUYECKOM TexHosioruu. TpebGoBaHus,
npeabsBiisieMble K TemaoHocuTensiM. OOOorpeB BOJISHBIM IAapOM, BBICOKOTEMIIEpATypHBIMHU
OpPraHMYECKUMHU TEIUIOHOCUTENSIMH, TONOYHbIMM Ta3amu. CrnocoObl 31ekTpooborpeBa. OTBOJ
TEIUIOTHI BOJOM, BO3/IyXOM U HU3KOTEMIIEpaTypHbIMU TEIJIOHOCUTEIISIMU.

TennooOMeHHble anmaparbl; uUX Kinaccupukanus. OCHOBHBIE THUIIBI IMOBEPXHOCTHBIX
TEIUVIOOOMEHHUKOB  (TpyOuarble,  IJJaCTUHYaThle, ammaparbl ¢  [E€PEeMEIIMBAIOIIUMHU
ycTpoiicTBaMu U T.1.) CMecuTeIbHbIe TEINIOOOMEHHUKH: TPaIUpHHU, KOHIAECHCATOPHI CMELICHHUS.
Bb100op onTUMaNbHBIX KOHCTPYKIMH M YCJIOBUHM 3KCIUTyaTallud TEMJOOOMEHHBIX ammnapaToB.
OCHOBHBIE TEHJICHIIMH COBEPILIEHCTBOBAHUS TEIUNIOOOMEHHBIX aIllapaToB.

Paznen 3. Ilpomeccsl u ammapaThl pa3fefNeHHss TOMOTEHHBIX CHCTEM (OCHOBHBIE
MaccoOOMEHHBIE TPOLIECCHI).

3.1. OcHOBHBIE OHATHS U ONIPENICNIEHUS B Maccolepeaye.

Knaccugukanuss mpoueccoB maccooOMeHa. OCHOBHBIE TOHATHS W ONpEAEICHHUS.
ITporeccsl co cBOOOTHON M (UKCHPOBaHHOM TrpaHMied pasziena (a3 u ¢ pasiensiomen ¢asbl
neperopoakoi (memOpanoit). Hocurenun u pacnpenensemsie BemiectBa. CrnocoObl BbIpaKEHUS
cocraBa (}a3.
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OU3UKO-XMMUYECKHE OCHOBBI MAacCOOOMEHHBIX IpoleccoB. PaBHOBECHBIE YCIOBUS U
ONpe/eieHue HampaBlIeHHs TepeHoca BemiectBa u3  ¢(asel B dazy. Koadduuumentsr
pacnpenenenus. [lonsarue o Macconepenaue 1 MacCoOTIaueE.

KonnenrpaunonHnoe noje, TpaueHT KOHIEHTPALUH, OOIUN U yAeTbHBIA MOTOK MAacCHI.
MonnexymnsipHas 1udy3ust B )KUAKOCTSIX, razax (mapax) ¥ TBEPIBIX Telax.

3.2. MexaHHU3MBI ITIEPEHOCA MaCCHI.

VYpaBHEHNE HEPA3PHIBHOCTH ISl IBYXKOMIOHEHTHOMN CUCTEMBI.

HuddepennunanbHoe ypaBHEHHE KOHBEKTHBHOTO IEPEHOCA MACChl B OMHAPHBIX Cpeiax.

Juddy3uoHHBIN MOTPAaHUYHBINA CII0#; MPO(UIN KOHIIEHTPAIUI U CKOPOCTEH B MOTOKAX.

Koadduuuentsr maccoormaun. OCHOBHBIE MOJENBHBIC TPEACTABICHUS O MEXaHH3ME
MaccoOTJauu.

MogenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Yucna Hyccenwta, Ilekne, [Ipanaris,
®ypre u 11p., uX GU3NIECKUN CMBICII, aHAJIOTHH C TETIJIOBBIM 10I001MeM MPUMEHUTENIFHO K ra3aM
U KHIKOCTSIM. Pacuer KOd((QUIIMEHTOB MAaccOOTAa4d B amnmapaTax pa3IUYHBIX THIIOB TIO
YpaBHEHHSIM ¢ 6e3pa3MepHBIMU TIEPEMEHHBIMH.

Macconepenaua. OcHOBHOE ypaBHeHHE Maccomepenadud. COOTHOIIEHHE MEXIy
KodpdunueHTaMH ~ Maccomepeady W MacCOOTAa4H,  aJIUTUBHOCTE  Au(dy3nOHHBIX
conpoTuBieHUH. MHTeHCHUKans Macconepeadyd MyTeM BO3ICUCTBHS Ha JTMMHTHPYIOIIYIO
CTaJIuIO.

Bnusinue ycnoBuil (Temmeparyphl, JaBJI€HHs, KOHILEHTpalui) Ha HalpaBJICeHUE
MaccorepeHoca Ha mpuMepax abcopOImu; MPUHIIHAITE BEIOOpa aOCOPOCHTOB.

3.3. ®a3zoBoe paBHOBECHE.

MartepuanbHblii OanaHCc HENPEPHIBHOTO YCTAHOBUBLIETOCS Mpolecca NpU Pa3IuYHbIX
croco0ax BRIPaKEHUS COCTAaBOB (Da3 M MX Pacxo0B; ypaBHEHHs pabOUnX JTMHUM.

[IpenenbHble  KOHLEHTpAMU  pacOpelesiieMOro KOMIIOHEHTa B  OTAaloIIed Hu
u3BieKamomend (aszax A8 MPOTHUBOTOYHBIX MpoleccoB. MakcMMaibHO BO3MOXKHAsi CTENEHb
W3BJICUCHHS, MUHUMAJIBLHBIM U ONTUMAIBHBIA pacXo bl H3BIIeKatonel (asbl.

3.4. Metomp! pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX arapaTosB.

Pacyer mnomepeuHoro cedyeHusi (AMaMeTpa) KOJOHHBI; MPENENbHO JIOMyCTHUMas U
HSKOHOMMYECKU ONTUMAJIbHAS CKOPOCTH CIUIOIIHOMN (ha3bl.

PanmonanbHbIi BEIOOp B3aUMHOTO HampaBieHUs ABMXKEHUS (a3 U OpraHu3aliy MOTOKOB
B MaccOOOMEHHBIX ammapaTax. Pacuer MaccOOOMEHHBIX MPOLIECCOB M amIapaToB ISl CUCTEM C
OJIHUM pacIipesesieMbiM KOMIOHEHTOM. OCHOBBI pacueTa BbICOThl MAaCCOOOMEHHBIX alnapaTroB
C HEIpephIBHBIM U CTYMEHYaThIM KOHTakTOM ¢a3. /IBa OCHOBHBIX METO/a pacyera: Ha OCHOBE
K03 (GUIIMEHTOB Maccomlepeaauyd U Ha OCHOBE MOHATUS TEOPETUUYECKOM CTYNEHU pa3feeHHUS.
[TonsiTe ymcia eAMHUIl TIEPEHOCAa U BBICOTHI €AMHHUIBI mepeHoca. DakTop Maccomepenadi.
CpenHsas [BWXKylIas Cuia Maccomepenadd. BrusHue NpoAoibHOTO MEepeMelInBaHus Ha
CPeIHIOI IBUXKYIIYIO cUly Maccomepeaauyu. [Iponeaypa pacuera, ocHOBaHHas Ha OOBEMHBIX
koaddunmenTax macconepeaayn. I'paguueckuii 1 aHATUTUYECKUI METO/IbI pacyera.

Pacyer BBICOTBI MaccCOOOMEHHBIX amNmapaToB CO CTYINEHYaTbIM KOHTakTOM (has.
O¢¢pextuBHOCTh cTyneHH 1o Mpapdpu. CBs3p uucia eauHHUIl nepeHoca U JokaimbHoro KII/]
cTyneHn 1o Mbdpdpu. UMciaeHHBIH pacdyeT «OT CTYNEHH K CTYNEHH» U ero rpaduyueckas
MHTEpHpEeTalts C UCIOIb30BAHUEM «KUHETUYECKON JTMHUNWY». YUeT CTpYKTyphl nmotokoB u KIIJ]
tapenkd. OCOOEHHOCTH pacueTa TapesbyaThblX KOJOHH Ha OCHOBE MOHATHS TEOPETHYECKOM
Tapenku. Ynucno AeHCTBUTEIbHBIX U TEOPETHUECKUX TapenoK. DPPEeKTUBHOCTb TapEIKH.

ParmoHanbHbIi BEIOOP B3aMMHOTO HarpaBlIeHUs ABMXKEHHs (a3 M OpraHu3aluy NOTOKOB
B MacCOOOMEHHBIX amaparax.

3.5. AGcopOuus.

OOme NpUHLUMIBL YCTPOMCTBA M KIAacCU(pHKALMSA anmapaToB I MacCOOOMEHHBIX
MPOLIECCOB B crcTeMax '"ra3(map)-kuakocts". OCOOEHHOCTH KOHCTPYKIIH abcopOepoB.
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OcHOBHBIE THUTIIBI U 00JacTH MpUMEHEHHs a0CcOpOepoB: HAcaJOYHBIE W TapeinbyaThie
KOJIOHHBI, annapaThl CO CIUIOIIHBIM U CEKLIMOHUPOBAHHBIM 0apOOTaXKHBIM CJIOEM, almaparbl ¢
JUCIIEPIrUPOBAHUEM SKUKOCTH.

Cxembl  abCOPOIMOHHO-ICCOPOIMOHHBIX YCTAHOBOK C BBIJICJICHHEM W3BICYCHHOTO
KOMIIOHEHTa U pereHepauueil abcopOeHTa (aecopOuuel Ipu MOBBILIEHHOW TeMIleparype,
MTOHM)KEHUEM JAaBJIEHUS, OTTYBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmwmsmus. PexTudukarus.

Pa3znenenue auctuiuisiiMen >KMJIKUX TOMOT€HHBIX CMECEH M CXKM)KEHHBIX ra3oB; o0nactu
MIPUMEHEHUSI U OCOOEHHOCTH MPOBEIECHUS ITPOLIECCOB MPU PA3IMYHOM JaBICHUU.

[TapoXuAKOCTHOE paBHOBECHE JUISI CUCTEM C IIOJHOM W OTrPAHMYECHHOW B3aMMHOU
pacTBOpPUMOCTBIO W €ro  BJIMSHHME Ha  BO3MOXXHOCTb  pa3felieHuss  KOMIIOHEHTOB
JUCTUJUISIIMOHHBIMYM MeTo/1aMu. Pacuer paBHOBecus 1Jis U€abHBIX OMHAPHBIX CMECEH.

[Ipoctass m ¢pakuroHHass mMeperoHka; MeperoHka c aeduermamnuei. MatepuanbHbIi
OanaHc, pacyeT BbIXOJa MPOJYKTa U €ro CpPeHEro cocTaBa MpHU NEPEeroHKe OMHAPHBIX cMecei.
Cxembl ycTaHoBOK. TeruioBble OajiaHChl M pacyeT pacXoJI0B TEIUIOHOCUTENIEH [UIsl 3TUX
MIPOLIECCOB.

Pextuduxarms. OU3HKO-XMMHYECKHE OCHOBBI M OCOOEHHOCTH YCIOBHUHM IMPOBENEHUS
nporeccoB. CXxeMbl YCTaHOBOK JJIsl HEPEPBHIBHON U MEPUOAMUYECKON peKTU(UKALNKA OMHAPHBIX
cmeceil. OcoOeHHOCTH YCTpONCTBA anmapaToB (HacaJOUHBIX M Tapeab4yaThIX KOJOHH) U BBIOOpa
peKUMOB HX paboThl mpu pekTudukanuu (1Mo cpaBHEeHUIO ¢ abcopOrmei). OcoOeHHOCTH
yCTpOIiCTBa U BapuaHThl pabOTHI HcTapuTesiel U 1edIerMaTopos.

MonenupoBanue U pacueT MPOLECCOB M alNapaTtoB MPU HENPEPHIBHOW peKTU(UKaLNN
OouHapHbIX cucteM. OCHOBBI YHCICHHOTO M TpadoaHATIMTUYECKOrO0 METOJ0B. MarepuaibHbIi
Oamanc. Paboume nuaMmM. OmnpeneneHrue MUHUMAIBLHOTO W pabodero (haerMoBOro YHCIA.
TennoBoif OamaHC M pacyeT pacxoJ0B TEIUIOHOCHTENCH. [IpUHITUIIBI TEXHUKO-3KOHOMUYECKON
ONTUMM3AIMM TpH pacueTe paboyero (rerMoBoro umciaa, pa3MEpoB ammaparypsl U
sHepreTryeckux 3aTpaT. OCHOBBI pacuera TapeibuaThlX M HACAJOYHBIX PEKTU(PUKAIIMOHHBIX
KOJIOHH.

Paznen 4. Ilpomeccsl u anmapaThl pa3lielieHUsT TETEPOTEHHBIX CHCTEM (OCHOBHBIC
TUIPOMEXaHHYECKUE MTPOLIECCHI).

4.1. Paznenenue rereporeHHbIX cucteM. OCHOBHBIC MOHITHS U METO/IBI.

Knaccudukanuss KUAKHMX M Ta30BbIX T'€TEPOrE€HHBIX CHUCTEM: CYCHEH3UH, SMYJIbCHUH,
TIEHBI, MIBLIK, TyMaHbl. MaTepualibHbII OanaHc MPOLECCOB pa3/IeieHHs T€TEPOTC€HHBIX CUCTEM.

Onenka 5¢}eKTUBHOCTH U BBHIOOP ONTHUMANIBHBIX IPOIIECCOB U ammapaToB s
pa3/iesieHus TeTepOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUHU OCAKIACHUS.

Paznenenne >KUOKMX M Ta30BBIX CHCTEM B TMoJie CUJ TshkecTd. Pacder ckopocrteit
CBOOOJHOTO M CTECHEHHOT'O OCAKICHHS TBEPAbIX YaCTHUIl IIapOOOpPa3HON U OTIUYHBIX OT HEe
(G opM B 10JI€ CHIIBI TSHKECTH.

[Ipouecchl oTCTaMBaHUSI U YCTPOWCTBO ammaparoB pa3AeleHUs] CyCHEH3UN, SMYIbCUI U
npuIed. PacdyeT MOBEPXHOCTH OCAXKICHMS U NMTPOU3BOJUTEIIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
JeCTBUE IIUKIIOHOB (IIPOCTHIX U OaTapeiHbIX), THIPOLUKIOHOB.

4.3. TedyeHue *UAKOCTH Yepe3 HETIOIBUKHbBIE 3€PHUCTBIE U TICEB/IO0KIKEHHBIE CIIOU.

3HayeHue TUIPOJMHAMMKHM 3€PHHUCTBIX CJIOEB B Ipolieccax (HIbTPOBaHMS, TEIJIO- U
MaccooOMeHa, TeTeporeHHOro kartaiumza M Jp. OCHOBHBIE XapaKTEPUCTUKH 3TUX CJIOEB:
JMCIIEPCHOCTD, Y/EIbHas IOBEPXHOCTb, IOPO3HOCTh, SIKBUBAJICHTHBIN JUaMeTp KaHaioB. Pacuer
TUIPABIMYECKOTO COMPOTUBIIEHUS CJIOS. ['MApaBIMYECKOE CONPOTUBIEHHE CIOEB HACAJOK
MPOMBIIIIEHHBIX MACCO- U TEINIOOOMEHHBIX almaparos.

PexxuMbl TedeHHsI TOTOKOB B HACaJOYHBIX KOJIOHHAX. ['MapaBinueckoe CONpOTUBIICHUE,
SIBJICHUS [10JIBUCAHMSI, 3aXJIeObIBaHNS U MHBEPCUHU (a3 U pacueT COOTBETCTBYIOIUX CKOPOCTEH.
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l'uapoavHamMuKa TICEBIOOXKIKEHHBIX  (KUMAMMX) cioeB. OO0macTb NpUMEHEHUS
IICEBJO0KKEHHUS. OcHoBHbIE XapaKTEPUCTUKH IICEBI00KHKEHHOTO COCTOSIHUSL.
I'mppaBnuueckoe conmpoTuBieHue. Pacuer ckopocTeit MceBI00KIKEHHUST U CBOOOIHOTO BUTAHUS,
BBICOTBI IICEBJOOKWKEHHOro ciosi. OAHOPOJHOE U HEOAHOPOJHOE IICEBJIOOKMKEHHUE.
OCOOCHHOCTH TICEBIOOXKIDKEHHSI TOJUAUCIEPCHBIX ClloeB. [IHEBMO- ¥ THIPOTPAHCIOPT
3€pHUCTBIX TBEP/BbIX MaTEPUAIIOB.

4.4. ®unpTpoBaHUE CYCIIEH3UN U OYMCTKA ra30B OT IbUIEH.

Crnenuduka moBeAeHUS OCAJKOB KaK 3€PHUCTBIX CIOEB: C)KMUMAEMbIE M HECKHMAaEMbIe
ocaniku. Buapl ¢(unbTpoBanbHBIX IEeperopofok. @DakTophl, BIUSIOUIME HAa CKOPOCTh
(bWIbTpOBAHMSL. OwibTpOBaHUE npu HOCTOSTHHOM CKOPOCTH GuIBETPOBAHMS.
DKCIepUMEHTAIBHOE OIpejieNieHue KOHCTaHT ypaBHeHMs ¢uibTpoBaHus. Knaccuduxauus u
YCTPOICTBO OCHOBHBIX THUIIOB HEINPEPHIBHO M TMEPUOAMYECKH padoTaromuX QUIBTPOB U
GUIBTPYIOIIUX LEHTPUPYT.

4. O0beM yueOHOM THCHHMILINHBI

Cemectp
Bceero
Bun yue6Hoit paboThl \4 Vi
3E Axap,. 3E Axap,. 3E Axaj.
q. 9. 9.
OOmas TpyA0eMKOCTb AUCLUIIIHHBI 10 360 5 180 5 180
KonrakrHas pabora (KP) 3,6 128 1,8 64 1,8 64
Jlexmun 1,8 64 0,9 32 0,9 32
[Ipaktuueckue 3ausatus (113) 1,8 64 0,9 32 0,8 32
CamocrosiTeJibHasi paboTa 4.4 160 2,2 80 2,2 80

CamocrosiTeTbHOE H3YUEHHE Pa3/IeiioB 4.4 160 2.2 80 2.2 80

JUCLHHUILINHEI
Buabl KOHTpOJIS
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTtakTHas paboTa - mpoMexyTodHas 0.8 0,01 0.4 0,01 0.4
aTTecTamus 2,0
IToaroroBka K 3K3aMeHy 71,2 0,99 35,6 0,99 35,6
Bujx nTOroBoro KOHTpoJIsi: DK3aMeH DK3aMeH
Beero - Cemectp -
Bun yue6Hoit paboThl
3E AcTtp. 3E Actp. 3E Actp.
q. q. q.
OO01ast TpPYA0E€MKOCTh AUCIUTUIHHBI 10 270 5 135 5 135
KonrakTHasi paboTa — ayIMTOpPHBIE
SAHSITHS: 3,6 96 1,8 48 1,8 48
Jlexun 1,8 48 0,9 24 0,9 24
[Tpaktueckue 3anstus (113) 1,8 48 0,9 24 0,8 24
CamocrosiTesibHas padoTa 4.4 120 2,2 60 2,2 60
CaMocCTOATENHFHOE U3YUEHHUE Pa3/ieioB 4.4 120 22 60 2.2 60
JUCLUILINHEI
Bujabl KoHTpOJIA:
JK3aMeH 20 | 54 | 10 | 27 [ 10 | 27
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KonTakTHas padora - 0.6 0,01 0.3 0,01 0.3
NPOMEKYTOYHAsI ATTECTALMSA 2,0

IloaroToBKAa K 3K3aMeHY 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KoHTpoJIs: JK3aMeH JK3aMeH

AHHOTAIUA paﬁoqeﬁ nporpaMmmasbl THCHUAIIJIMHBI
«Oﬁlllaﬂ XHMHYECCKadA TCXHOJOIus»

1. Heas mucuuminHbl — GOPMHUPOBaHWE 3HAHMKH B OOJNACTH peaTu3aluil XUMHUKO-
TEXHOJIOTUYECKUX IPOIECCOB € Y4ETOM (U3UKO-XUMHUYECKUX OCOOEHHOCTEW MpPOTEKAIOUINX
peakiuii, BbIOOpa ONTHUMAJIbHBIX YCIOBUN peaM3yeMbIX MPOLECCOB, BbIOOpa 3(PPEKTUBHBIX
pPEaKTopoB, MPUOOPETEHHUS HABBIKOB B COCTABIICHHHM MAaTEPHAILHBIX W TEIIOBBIX OAlaHCOB, B
pacuere MPOLECCOB M PEAKTOPOB HAa OCHOBE MAaTeMaTMYECKOTO MOJEIHUPOBAHUS, MOTYyUEHHS
3HaHUN B 00J1acTH pa3pabOTKU 3HEProcOeperawImx XuMruKo-TexHojgorunueckux cucreM (XTC),
0€30TXOIHBIX 1 MAJOOTXOHBIX TEXHOJIOTHIA HA IPUMEPE COBPEMEHHBIX TIPOU3BOJICTB.

2. B pesyabrare ocBOeHMs JUCHUIVIMHBI O00y4amolMiics 10 MporpamMmme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronumu oomenpodeccunoHanbHbiMu (OI1K) KomneTeHsIMHu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIHILIMH B ipodeccuoHanbHoil nesrensHocTr (OITK-1);

— TOTOBHOCTBIO HCIIOJI30BATh 3HAHUS O COBPEMEHHOW (PHU3NYECKOW KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHHH BEIIECTBA /IS TMOHUMAaHHS
OKpY»KaroIero Mupa u sieiieauit npupoisi (OI1K-2).

3namo:

— OCHOBBI TEOPUU XUMUYECKUX MPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEJIOBAHMS B3aUMOJICHCTBHUS XUMUYECKUX MPEBPALICHUIN U SBICHUI
MepeHoca Ha BCeX MacCIITaOHBIX YPOBHSX;

— METOJMKY BbIOOpa peakTopa U pacyéra mnpoiecca B HeM;

— OCHOBHBIE PEAKI[MOHHBIE MPOIIECCH] U PEAKTOPHI XUMUYECKON 1 OMOTEXHOJIOTUH;

— OCHOBHbBI€ IPUHIUITBI OPTaHU3AIMH XUMHUYECKOT'0 IPOU3BOJICTBA, €r0 UePAPXUUECKYIO
CTPYKTYpPY, METO1bI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHUYECKHE TPOU3BOICTBA.

Ymemo:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUYECKOTO pOIIeCcca;

— BbIOpaTh pallMOHAJIBHYIO CXeMY IMPOU3BOJICTBA 331aHHOTO MPOAYKTA;

— OLIGHUTH TEXHOJIOTUYECKYIO 3(h(PEeKTUBHOCTH MTPOU3BO/ICTBA;

— BBIOpaTh (D(PEKTUBHBIN THUIT PEAKTOPA;

— IIPOBECTH pacyeT TEXHOJIOTMUYECKUX MMapaMeTpoB AJIsl 3aJaHHOTO MPOLIecca;

— OINpEACTUTh MapaMeTpbl HAWIy4llleld OpraHu3aliy Mpolecca B XUMUYECKOM PeakTope.

Braoemy:

— MeToJIaMH aHaIu3a 3PEKTUBHOCTH pabOThl XMMUYECKHX MPOU3BOJICTB;

— MEeTOJJaMM pacyeTa M aHalu3a IpOLECCOB B XMMHUYECKMX PEAKTOPAX, ONpe/esIeHUs
TEXHOJIOTHYECKUX MTOKa3aTeneil;

— METOJIaMH BBIOOPA XUMUYECKHUX PEAKTOPOB.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI

Paznen 1. Xumuueckast TEXHOJIOTUSL M XUMUYECKOE MPOU3BOCTBO

1.1. OcHOBHBIE ONIPEEIICHUS U MOJOKEHHUS.

Xumnueckas TexHoJorusi. OOBEKT XUMUYECKOH TEXHOJOTUH. MeX0oTpacieBoil Xxapakrep
XUMUYECKON TEXHOJOTMM. Pa3BuTHE XMMHUYECKUX INPOU3BOJICTB U XUMHUYECKOM TEXHOJOTHH.
MecTo XUMHUYECKOH TEXHOJOIMH B MPOMBINIUIEHHON chepe U METOJI0OB XUMUYECKOI TEXHOIOTUU
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B HEXMMHUYECKUX OTpacCiiX MPOMBIIUIEHHOCTH. CHCTEMHBI aHalu3 CIOXKHBIX CXeM U
B3aMMOJICIICTBUM D3JIEMEHTOB CXE€Mbl — TOHSTHE M cojaepkanue wmeroaa. dusmyeckoe u
MaTeMaTH4eCKOE MOJICTUPOBaHUE, ONPEICTICHUE U OCHOBHBIE MOHATHUSA, KX MECTO B MHKEHEPHO-
XUMHYECKUX HCCICNOBAaHUSAX W  pa3paboTkax. Mecro W 3HAYCHHE HATYpPHOTO U
BBIYHCIUTEIIBHOTO dKcTiepuMenTa. Coiepikanue U 3a/1a4u yaeOHOTO Kypca.

1.2. XuMu9ecKkoe poOr3BOICTBO.

[ToHsiTHE O XUMHYECKOM TIPOU3BOACTBE. MHOTO(PYHKIIMOHAIBHOCTh XHUMHYECKOTO
npousBojicTBa. OOmas CTPyKTypa XHMHYECKOTO MPom3BOJACTBA. (OCHOBHBIE TIOJICUCTEMBI
XUMHUYECKOTO TMPOU3BOACTBA. (OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHI XHUMHUYECKOTO
MIPOU3BO/ICTBA.

KauectBeHHBIE ¥  KOJWMYECTBEHHBIE TIOKA3aTeld  XUMHUYECKOTO  TPOM3BOJICTBA:
TEXHOJIOTUYECKUE, DKOHOMUYECKHUE, IKCIUTyaTallMOHHBIE, COLIUAIbHEBIE.

1.3. CripbpeBble pecypchl, BOJIa U SHEPTUSI B XUMUYECKOM ITPOU3BO/ICTBE.

Knaccudukainus ChIppeBBIX PECypCcOB IO pPa3IMYHBIM TpPU3HAKaM - (a30BOMY
COCTOSIHMIO, TIPOMCXOXKJICHUIO, HCTOYHHKAM. MuHepanbHOe ChIpbe (PyAbl W TOJIE3HBIE
HCKOTaeMbI€), OPraHUYeCKOe TMPUPOJIHOE ChIphe (TOpPIOUME MCKOTAEMBbI€), PAaCTUTEIHHOE U
KUBOTHOE CBIPhE, BTOPUYHOE CHIPhE - WX HCIOJIB30BaHHWE U TMyTH mepepaboTku. OCHOBHBIC
crocoObl IEPBUYHOM 00paOOTKHU CHIPHs (0OoTraleHne, OUncTKa, MOArOTOBKA K TPAHCTIOPTUPOBKE
u mepepabotke). [loHsATHE, CYIIHOCTP W TIPUMEPHI YIAYyOJEHUS WCIOIB30BAHMS CHIPBA,
KOMOWHHPOBAHUS MMPOU3BOJICTB U KOMIUIEKCHOU MEPepabOTKU CHIPHSI.

3HadYeHWE W WCTOJBb30BAaHUE BOJIBI B XMMHUYECKUX IMPOU3BOJICTBAX. VICTOYHMKHU BOJIBI.
TpeGoBanusi K TEXHOJIOTHYECKONM W OBITOBOM Bojme. [IpombiieHHass MOATOTOBKA BOJBI U
METO/bI €€ OYHCTKH OT mpuMecedl. OCHOBHBIE METO/bI KOHTPOJI KayecTBa BOJbL. DKOHOMUS
BOJIOTIOTPEOJICHHS B TIPOU3BOICTBE. BO100OOPOTHBIE CUCTEMBI.

Bugpl W WCTOYHWUKHM DSHEPTUM B XUMHUYECKOW MPOMBIIUICHHOCTH. MacmraObl
noTpebiieHnss U CcrnocoObl yMEHBIIEHHsS JHepreTndeckux 3arpar. CyIHOCT, W TNPUMEPHI
pereHepalni W peKylnepanuud SHEPruu. OHEProTeXHOJOTHMYECKHe CHCTeMBl. BTopuuHbie
SHEPreTUYECKHUEe PECYPCHI.

Paznen 2. TeopeTuueckue OCHOBBI XUMHUUECKHUX MPOLECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEECIECHUS U TOJIOKEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX npeBpalieHu i -
CTEXMOMETPUYECKHE, TEepMOAMHAMMYECKUE, KHuHeThyeckue. [loka3zaTtenn  XMMHUYECKOTO
MIPEeBPALIEHUS - CTEeHb MIPEBPAICHHs, BBIXO MPOAYKTa, HHTErpalibHas U nuddepeHiuanpuas
CEJIEKTUBHOCTHU, CKOPOCTH PEAKIUH U MPEBPAILEHUS PEareHTOB.

2.2. XuMHYECKHUE MPOIECCHI.

Onpenenenue. Knaccudukanus XMMHUECKUX MPOLIECCOB IO PA3IMYHBIM NpPU3HAKAM -
XUMHYECKUM (BHJ XUMHUYECKOW peaklHuu, TEPMOJMHAMHUYECKHE XapaKTEPUCTUKU, CXeMa
npeBpanieHui) 1 Ga3oBbIM (YHUCIIO M arperaTHoe coCcTosiHuE (a3).

I'omorenHsIil xumudeckuii mpoiecc. Onpenenenue U npuMepbl. BausHue XUMHYECKUX
MPU3HAKOB M YCIIOBUN MPOTEKaHUs Mpolecca Ha ero nokazarenu. CrocoObl UHTEHCH(PHUKAIUH.

[TonsiTe onTUManbHBIX TemmepaTyp. ONTHUMalbHBIE TEMIEPATyphl AN OOpaTUMBIX U
HEOOpaTUMBIX K30~ U IHIOTEPMUYECKUX PEAKIIHIA.

I'eteporennslii (HeKaTATUTUYECKHI) XUMHYECKUd mporiecc. OnpeneneHne U MpPUMEpBI.
CrpykTypa mporiecca u ero cocTaBisitomue (ctaauu). Habmogaemas CKOpOCTh XUMUYECKOTO
npeBpaieHus. O0nactu (peKUMBI) TPOTEKAHUS TPOIECCa, TUMUTUPYIOIAs CTaIUS.

I'eteporennslii xuMuueckuit mporecc '"ra3 (KHIKOCTh) - TBepaoe". OOOCHOBaHUE,
MOCTPOCHUE U aHAIM3 MAaTEeMAaTHUYE€CKOW MOJIEH Ul peaKIuil ropeHus (MOJeNb ""CKUMAaronascs
chepa") u TOmOXMMHUYECKOW (MoAens '"c HeB3zaumojaeWcTBYrommM siapom"). Habmomaemas
CKOPOCTh TpEBpAIEHUs, BpeMs MpEBpalleHUuss W TyTH HHTCHCU(DUKAIMHU I Pa3IAIHBIX
obnacTeii mpoTekaHus mpolecca.
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I'ereporennslii XuMHUYeCKUil mpouecc '"raz (KUAKOCTb) - kKuAKOCTh'. OOOCHOBaHUE,
MIOCTPOEHHE M aHaJM3 MaTeMarudeckoil mojnenu. HaOmromaemast CKOpOCTh NpeBpalleHUs H
oOnactu mpoTekanusi mpoiecca. [lyrn uHTeHCHbUKaIuy A5 pa3IMYHBIX PEKUMOB IpoIiecca.

Karanmutnaeckuii npouecc. Omnpenenenue, kinaccudukanusi, mpumepsl. ['ereporeHHbII
KaTajiu3 Ha TBepAOM Karainuzatope. OOOCHOBaHME, MOCTPOCHME M AHAIU3 MaTEMaTUYECKOU
MOJIEJIM Ha KaTaJIUTUYECKOM MOBEPXHOCTU M B MOPUCTOM 3epHE Karanuzatopa. Habmrogaemast
CKOPOCTh IpeBpallieHus U obnacTu mnpoTekaHust mnpouecca. CTeneHb HUCHOJIb30BaHUS
BHyTpeHHEH moBepxHOCcTH. [Tyt HHTEHCHpHUKAINN KaTaTUTHYECKHIX TPOIIECCOB.

2.3. XUMHYECKHE PEaKTOPHI.

OnpeneneHre M Ha3HAYEHUE XUMHYECKOIO peakropa. PeakTropbl B XHMHYECKUX U
HEXUMMUYECKUX OTpacisix MpOMbIIUIEHHOCTH. OO030p TUMOB XHMHUYECKUX PEaKTOpPOB, HX
CTPYKTYpHBIE D3JIEMEHTHl (peaklMOHHAas 30HAa, YCTPOWCTBa BBOJAa W BBIBOJAA, CMEIIEHUS,
pasfesieHuss U paclpelesieHuss MOTOKOB, TEIJI00OMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLECCHl U
SIBJIICHUS B HUX.

CucremaTu3zaius MpoueccoB B XMMHMUECKOM peakTope Mo MacmTaly MX MpOTeKaHHS:
XMUMHMUECKasi peaklys, XUMUYECKHI IMpolecc B JJIEMEHTapHOM 00beMe, IMpOLecchl B
PEaKIMOHHOM 3JIEMEHTE U B PEaKTOpe B LEJIOM, - UX B3aUMOCBS3b U HepapXUiecKas CTPyKTypa
MaTeMaTH4eCKOW MoOJeNH mpoliecca B peakTope. [Ipumepbl mpoiieccoB B pa3iiMUHBIX BUAAX
XMUMHUYECKUX PEAKTOPOB.

Knaccudukanus npoieccoB B peakTopax 1o pasziMyHbIM IpHU3HAKaM - BHJ XUMUYECKOTO
mpolecca, OpraHu3alusi MOTOKOB pPEareHTOB (CXeMa JIBUXKEHUSI PEreHTOB 4Yepe3 peakTop,
CTPYKTYypa IMOTOKOB B PEaKIIMOHHOW 30HE), OpraHU3alus TEIJIOBbIX OTOKOB (TEIMIOBOM pPekKuM,
cXeMa TeruiooOMeHa), CTallHOHAPHOCTh MpoIlecca.

O6ocHOBaHME M TOCTPOEHHME MaTeMaTHMYecKOil MoJenu TMpoliecca B peakTopax
Pa3IMYHOrO TUIA KAaK CUCTEMbl YPAaBHEHUU MAaTE€pHabHOTO U TEIUIOBOTO OajllaHCOB Ha OCHOBE
JaHHBIX O CTPYKType IOTOKA, XMMHUYECKUX IMPEBPALEHUSAX, SBJICHUAX IepeHoca Terjaa u
BelleCTBA M WX B3auMmojeiicTBuu. Cucremaruzanuss M KiIaccu(uKalusg MaTeMaTHUYECKUX
MoJeJiel MPo1IecCOB B PEaKTOpax.

N3orepmuueckue mporecchl B XUMHUYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa
(umeanbHOE CMEUIEHHME M BBITECHEHHUE), CTAlMOHAPHOCTU TMpoliecca (MPOTOYHBIM U
MEPUOIUUECKHIT), TapaMeTPOB U YCIOBUI MPOTEKaHUs Ipoliecca (TeMneparypa, KOHIEHTpalus,
JaBJieHHe, 00beM PEaKIIMOHHOM 30HbI, BpeMs), BUJa XUMUYECKOUN peakiuu (IIpocTasi ¥ CIIOKHas,
oOparumas U HeoOpaTUMasi) W €€ MapaMeTpoB Ha MPOQUIM KOHIEHTpAIMi W IMOKa3aTeiau
mpolecca B peakTope (CTeneHb MpeBpallleHus, BBIXOJ MPOJYKTa, CEIEKTHBHOCTb IPOIECCa).
OcHoBbl pacyerta mpouecca B peaktope. ComocraBieHue 3PGEKTUBHOCTH MPOLECCOB B
peaKTopax, OMUCHIBAEMbIX MOJICISIMH HI€ATHbHOIO CMEIICHUS U BHITECHEHUSI.

Heunzorepmuueckue mporecchl B XUMHYECKHX peakTopax. OpraHuzanus TeIIOBbIX
MIOTOKOB U P&KHMOB B XUMHUYECKHX peakTopax. Pacmpenenenue teMieparypbl, KOHIICHT palluii U
CTENIEHH TPEBpAIICHUS B PEAKTOpPE B PEXHMMax HJIEaIbHOTO CMEIICHUS W BBITECHEHHUS,
aauabaTuueckoM H C TemiooOMeHoM. CBsA3b TeMmmepaTypbl M CTENEHH NPEeBpallleHUus B
anuabatndeckoM rmpouecce. ComocTaBieHHE ¢ HM30TEPMUYECKUM pexuMoM. Yucio wu
YCTOMYHMBOCTB CTALIMOHAPHBIX PEXXUMOB B PEAKTOpAaX UAEATBbHOTO CMEILIEHUS.

2.4. IIpoMBIIUIEHHBIE XUMHUYECKUE PEAKTOPBHI.

Ha xoHKpeTHBIX IpHMepax HPEIMETHO PACCMATPUBAIOTCS NMPOMBIIUIEHHBIE PEAKTOPbI
JUI TIPOBEJEHMSI IIPOLIECCOB TOMOTEHHBIX, T€TEPOr€HHBIX M KaTaIUTHUUECKUX - TUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U 0COOEHHOCTH peKuMa, 001aCTH UCTIOIb30BaHHUS.

Paznen 3. Xumuueckoe Mpou3BOJICTBO, KaK XUMUKO-TexHOoTH4eckas cucrema (XTC).

3.1. CTpykTypa 1 onucaHue XMMUKO-TEXHOJIOTUYECKOW CUCTEMBI.

XUMHUECKOoe MPOMU3BOJCTBO Kak XMMHKO-TexHojorndyeckas cucrema (XTC). Ilonstue
cucteMbl W XTC. CocraB XTC: »imeMeHTBI, CBS3H, MNOACHCTEMBEI. OJjemMeHTBl XI1C,
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KJIacCU(UKaIKs M0 BUAY MPOIECCOB M Ha3HaueHUI0. TexHosornyeckue cBsizu dmeMeHToB XTC
(motoku). IlocnenoBaTenbHas, NapaiieNbHas, pPa3BETBICHHASA, IOCIIEIOBATEILHO-00BOIHAS
(baiinac), oOpaTHas (pEIUKIT) TEXHOJIOTHYECKUE CBs3H. VX CXeMbI U Ha3HAYCHHUE.

Omnucanne XTC. Bunet mogeneit XTC - onmcarenbHbie u rpaduueckue. OnucarenbHbIe
MOJCNTH - XUMHYECKas CXeMa M MaTeMaThdeckas Mmojeib. [ padudeckue Moaenu -
(GYHKIIMOHANIbHAS, TEXHOJIOTUYECKas, CTPYKTypHass ¥ Jpyrue (CIeluaibHBIE) CXCMBI.
Haznauenue, npyuMeHeHUE U B3aUMOCBSI3b MOJICIICH.

3.2. Anamusz XTC.

[Tonsarue, 3amaun u pe3ynabraThl aHanmza XTC - coctosane XTC, maTepualibHBIA U
TEIUIOBOW OalaHChl, MOKAa3aTeIN XMMUYECKOTO TIPOU3BO/ICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTH PEXKHMOB 3JIEMEHTOB, pa3iudyue
ONTUMAIBHOCTH JJIEMEHTAa OJIMHOYHOTO M B CHUCTEME, YCTOMYMBOCTh M CYIIECTBOBAHUE
CTAIlMOHAPHBIX PEKUMOB U JIp.

MartepuanbHblii U TEIUIOBOM OanaHchl. MeTo/IMKa COCTaBIEHUS U pacueTa MaTepHalIbHbIX
n terioBbix OamancoB XTC u ee momcucreM. OcoOEHHOCTH pacuera OallaHCOB B CXEMax ¢
perukiioM. @opMbI TIpeicTaBlIeHUs 0aTaHCOB (TaOIHIIBI, TUATPAMMBI U Jp.).

MarepuanpHbiii  OaslaHC  JJIT  MacCOOOMEHHBIX W PEaKIIMOHHBIX  AJIEMEHTOB.
Hcnonp3oBanne CTEXHOMETPHYECKHX, TEPMOJMHAMHYECKUX W MeK(}a3HbIX OallaHCOBBIX
coOTHOIIEHUH. CTEeXHOMETPUYECKHE COOTHOIIEHHS M HMX Pa3sHOBUIHOCTU. (CTeneHb
WCIIOJIb30BAHUS CHIPBEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTUYecKuil (10 MOTHON SHEPruH) U SKCEPreTUUYecKuil OanaHchl U
KII. x conocraBiienre u ucnoiab3oBanue B aHanuze XTC.

3.3. Cunres XTC.

[Tonsarue n 3amaum cuHTe3a (moctpoeHus) XTC. OcHoBHBIC 3Tambl pa3padorku XTC.
Ponp MaTeMaTnyeckux M 3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuu npu cuHTe3e XTC: MmoaHoe HCHONb30BaHUE CBHIPHEBBIX U
SHEPreTHUYECKUX PEeCypCOB, MUHUMH3ALUS OTX0/I0B, ONITUMAJIBHOE HUCIIOJIb30BAHNUE allapaTypsl.
Ux copepxanue u crnocoObl peanuzauuu. KoMOWHUpOBaHHbBIE MPOU3BOJCTBA, COBMEIICHHbBIE
MPOLIECCHl, BTOPUYHBIE SHEPre€TUUYECKUE PECYPChl, IHEPrOTEXHOJIOTMYECKUE CHCTEMBI,
nepectpanBaembie XTC, 3aMKHYTbIE, MAJIOOTXOHbIE TPOM3BOJICTBA - UX MOHATHSI, 0COOEHHOCTH
Y IPUMEHEHHE.

OnHOpOJHBIE TEXHOJOTHYECKHE CXEMbl: CHCTEMa pPEKYNEepaTHBHOTO TeII000MEeHa,
CUCTEMA pa3/ieJICHUsI MHOTOKOMIIOHEHTHOM CMECH, CUCTEMa PeakTOpoB. OCHOBBI IOCTPOEHUS UX
ONTUMAaJIbHOU CTPYKTYPBI

Paznen 4. [IpoMbllieHHbIE XUMUYECKHE POU3BOJICTBA.

XUMHYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KAK pean3alus U3y4YEHHBIX
TEOPETUUYECKUX OCHOB XMMHKO-TeXHOJOrndeckux npoueccoB u XTC, KOHLENUM MOCTPOECHU
BbicokOd(pextuBHONM XTC. OCHOBHOHM akIeHT Jenaercss Ha (QU3UKO-XUMHYECKHE OCHOBBI
KOHIIENIMM TOCTPOCHUSI TEXHOJOTMYECKOW CXEMbl MPOU3BOJACTBA U €ro  MOJCHCTEM.
[IpousBoactBo cepHoil kucnoTsl. [IponsBoacTBo ammuaka. [Ipon3BOACTBO a30THOM KHCIIOTHI.
[IpousBoacTBO cTUpOIA.

Pazgen 5. CoBpeMeHHbIE TEHIEHIIMH B Pa3BUTUN XUMUYECKON TEXHOJIOTUU.

Tekyliee cOCTOSSHUE XUMUUECKOW MTPOMBIIUIEHHOCTH B MUPE U TEHACHIIMU €€ Pa3BUTHSL.
[lepcnekTHBHBIE ICTOYHUKH ChIpbs U 3HEepruu. Knacrepusaius XMuMUYECKON TPOMBIIIIEHHOCTH.
CoBmMmeriennble mporecchl. ['MOkHe W mepecTpanBaeMble TEXHOJOTHUECKHe cxembl. HoBbie
XMUMHKO-TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOTYYeHUs MPOAYKTOB. HaHOTeXHOIOTHS.

4. O0beM yuyeOHOil THCIHHUIIHHBI

Bun yuebHo#t paboThl 3E Akan. u.
O0mas TpyA0eMKOCTh JMCIHIIJIHHBI 6 216
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 96
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Jlexunu 0,89 32
[TpakTaeckue 3anstus (113) 0,89 32
JIaGopatopusie padotsl (JIP) 0,89 32
CamocrosiTesibHasi paboTa 2,33 84
CaMOCTOATEIbHOE N3YUEHUE Pa3/IeOB IMCIUILIMHBI 2,33 84
Buj koHTpoJs:

IK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1 0,4
ITonroToBka K 9K3aMeHy 35,6

Bun yue6Hoit paboThl 3E AcTp. u.

OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 6 162
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 72
Jlexmun 0,89 24
[Tpaktuyeckue 3austus (I13) 0,89 24
Jlaboparopusie pabotsl (JIP) 0,89 24
CamocrosiTeJibHasi pa6oTa 2,33 63
CaMOCTOATEIbHOE U3YUEHHUE PA3JICIIOB TUCITUTUIAHEI 2,33 63
Buja koHTpoJIs:

IK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTaIHsI 1 0,3
IToaroroBka K 3K3aMeHy 26,7

AHHOTaNUA padoyeil MPOrpaMmMbl 1M CHUIIMHBI
«CucreMbl ypaBJjieHUs] XHMHKO-TE€XHOJIOTHYeCKUMHU MPoLeccammn»

1. Heap AucnMmIMHBI — AaTh 0a30Bble 3HAHUS [0 TEOPUU CHCTEM YIPABIICHUS
xuMUKO-TexHosiorndeckumu nponeccamu (CY XTII), mpuBUTh HaBBIKM M yMEHHE aHaIu3a
cBoiictB XTII, kak 0OBEKTOB yIpaBiICHUS U MPAKTHUECKOTO MPUMEHEHHS] TEXHUYECKUX CPE/ICTB
yIpaBiIeHUS.

2. B pe3yabrare ocBOeHHMSI IMCHUILIMHBI O0y4YamoUIUiicsi 1O MporpamMme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronumu oomenpodeccnoHanbHbiME (OI1K) koMmeTeHIMsIMU:

— CIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIMILIMH B ipodeccuonanbhoi aestenproctd (OTTK-1).

3namo:

— OCHOBHBIE MMOHATHSI TEOPUU YIIPABJICHHUS,

— CTaTUYECKUE U IUHAMUYECKHE XapaKTePUCTHUKU OOBEKTOB YIIPABICHUS;

— OCHOBHBIE BHJbI cHCTeM aBTomaruueckoro ympasieHuss (CAY) u  3aKOHBI
PETYIUpPOBAHUS;

— TunoBble CAY B XUMHUYECKOU MPOMBIIITIEHHOCTH;

— OCHOBHbIE TMOHATHS O HenuHeWHbIx CAY, penelHbBIX cUCTeMaX, JOTUYECKUX
ITOPUTMAaX YIpaBICHUS, aJaNTUBHBIX U ONTHMAIILHBIX CUCTEMAaX YIPaBICHUSI.

Ymemy:

— OMpedeNsiTh OCHOBHBIE CTAaTHYECKHE W IUHAMHUYECKHE XapaKTePUCTUKH OOBEKTOB
yIpaBJICHHUS;

— BBIOMpATh paIlMOHATBHYIO CUCTEMY PETYIUPOBAHUS TEXHOJIOTHYECKOTO MpoIlecca;

— olleHuBaTh ycTrounBocth CAY;

— BBIOMpaTh KOHKPETHBIC TUIIBI TPHOOPOB Amst AuarHoctuku XTI
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Braoems:

— METOJJaMH TEOPUU aBTOMAaTUYECKOIO PETYIMPOBAaHUS, OPraHU3alMM U pacyéTra CUCTEM
ONTUMAJILHOTO YIPABJIEHUS IPOLECCAMH XUMHYECKON TEXHOJIOTHH.

3. Kpatkoe coaep:xaHue AMCHUIIHHBI

Pa3nen 1. OcHOBHBIE MOHATHUS YIPABIEHUS XUMHUKO-TEXHOJIOTHYECKUMHU MPOLIECCAMHU.

3HaueHue aBTOMATHUYECKOIO YIPABJICHUS JJIsl Pa3BUTUSL XUMUYECKOW MPOMBIIIIEHHOCTH.
OCOOCHHOCTH ~ YNpaBJICHUS XUMHYECKHM HOPEANPUATHEM ¢ XUMHUKO-TEXHOJIOTHYECKHM
nporeccoM. TexHHKo-3KoHOMHYEeCKH 3()(EeKT BHEIPEHUS aBTOMATH3UPOBAHHBIX CHUCTEM
yrnpaBinenusi. Ponp cucrem ympaBieHus B oOecriedeHHH O€30MacHOCTH  XHMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYykarouel cpeabl. OCHOBHBIE TEPMUHBI U onpezeneHus. Mepapxus
ynpasneHusi. OCHOBHblE NPUHLUIBL YyrnpasieHus. Krnaccuduxamuss cucreMm yrnpaBiaeHHUs
OynkunoHanbHas crpykrypa CAY. [Tokazarenu kauecTBa ylpaBiIeHHUS.

Paznen 2. OCHOBBI TEOpUM aBTOMATHYECKOTO YIPABJICHUS.

Maremaruueckue mojaenu CAY. Jlunamudeckue xapakrepuctuku CAY. Ucnons3oBanue
onepalMoHHOTO ucuuciaeHus it aHanu3a CAY. TunoBele nuHamMuueckue 3BeHbsl. BpeMeHHbIe
U YacTOTHBIE XapaKTEpUCTUKU. OKBUBAJCHTHbIE TNPE0Opa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroituuBocTh nuHeHbIX CAY ¢ oOpaTHOi cBsi3pio. Knaccudukaiys u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHUs. METOIbl OMpeeeHus] CBOWCTB OOBEKTOB ympaBieHHUs. OCHOBHBIC
3aKOHBI PETyINpOBaHus. PerynsaTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX ceTell. Lludponbie
u poOacTHbIE CHUCTEMBI yIpaBieHHs. BpiOOp 3akoHa peryivpoBaHUs U OINpeJesieHue
ONTUMAJIBHBIX TAPAMETPOB HACTPOMKHU MPOMBIIIIEHHBIX PETYISTOPOB.

Pazgen 3. H3mepeHue TEXHOJIOTMYECKMX NAPAMETPOB XUMHKO-TEXHOJIOTUYECKOTO
mporecca.

lNocynapctBenHast cucTtemMa MNPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMATHU3AIIUH.
OCHOBHBIE TEpMHHBI W OMNpeneiaeHus MeTpojioruu. Mertoapl u3Mepenuii. Cpeacrtsa
W3MEPUTEIIBHON TEXHWKH, MX CTaTUYECKWe W JuHaMuuyeckue cBoiictBa. [lorpemnoctu
m3meperuit. CriocoObl mepenayn wHGOpMauu Ha paccTosHue. OpraHuzanus AUCTAHIIMOHHOMN
muarHoctukn  XTII.  M3MepeHne OCHOBHBIX TEXHOJOTHMYECKUX MapamMeTpoB: JAaBJICHUS,
TEMIIEPATypbl, Pacxo/a U KOJIMYECTBA, YPOBHS XKUIAKOCTU M CHIIyYUX MATEpUAJIOB, COCTAaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEIECTB.

Pazgen 4. OCHOBBI NPOEKTUPOBAHUS ABTOMATHUUECKHX CUCTEM YIIPABICHUS XHUMHUKO-
TEXHOJIOTUYECKUMH MTPOLIECCAMMU.

Oco6ennoctu  ympasieHuss XTII. PeryaupoBaHue OCHOBHBIX TEXHOJOTHYECKHX
MapaMeTpoB: pacxoja, AaBlIeHUs, Temreparypbl, ypoBHs, pH. Texuuueckue cpeacrsa CAY.
OCHOBHBIE PA3HOBHUJHOCTH YIPABISIIOUIUMX YCTPOMCTB. THIBI, XapaKTEpPUCTUKU M Pacuér
WCIIOJIHUTENBHBIX MEXaHU3MOB U PETYIUPYIOMNX opraHoB. OpopmiieHHe MPOEKTHOTO 3aJaHus
Ha aBTOMATHU3AIMI0 TEXHOJOTHYECKOro IMpoliecca. BpiOop Touek u3MepeHus, KOHTPOII,
VIOPABISIEMBIX [AapaMeTpPOB MW  YOPABISAOWUX Bo3AecTBUiA. CTaHIapTbl M YCIOBHBIE
obOo3HavyeHus sl TexHoJorndeckux cxeMm. OcHoBHbIe cBeneHusi 00 ACY TII B xumuueckoi
npomsiiieHHOCTH. [Ipumepsr ACY TII B xumMuueckoit mpoMbIIUIEHHOCTH. OCHOBHBIE BBIBObI
1o kypcy. CoBpeMennble TeHAeHIIMU B pazButun CY XTII.

4. O0béM yueOHONH TUCHUILINHBI

Bun yue6Hoi#t paboThI 3E Akan. u.
O0mas TPyA0eMKOCTh M CIHIIJIMHBI 5 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48
Jlexmn 0,44 16
[Ipaktuueckue 3ansarus (113) 0,44 16
JlaGopatopusie pabotsl (JIP) 0,44 16
CamocrositesibHasi padora 2,67 96
CaMOCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 2,67 96
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Bujx koHTpoJs:

IK3aMeH 1 36
KonTakTHas paboTa — MPOMEXKYTOYHAsl aTTECTAIHS 1 0,4
ITonroToBka K SK3aMeHy 35,6

Bun yae6HOM paboThI 3E Actp. u.

O0mas Tpy10eMKOCTb JIMCIHIIJIHHBI 5 135
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 36
Jlexun 0,44 12
[Tpaktnueckue 3anstus (113) 0,44 12
JlabopaTtopusie paboTs (JIP) 0,44 12
CamocrosiTesibHas padoTa 2,67 72
CaMOoCTOSATETFHOE U3YUEHUE Pa3IeIOB UCITUTUTMHBI 2,67 72
Buj kouTpoJs:

IK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

4.4.2. JIncuMmyidHbl BApUATUBHOM YacTH (00s13aTe/IbHbIE M CHUILIUHDI)

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHBI
«OCHOBBI IJKOHOMMKHY H yIIPABJICHUS MPOU3BOJACTBOM B XUMHYECKON TE€XHOJIOTUH
TYrOIVIABKUX HEMETAJUIMYECKUX M CHIIMKATHBIX MAaTEPHAJIOB»

1. Henp AWMCHMIVIMHBI — TIOJy4YEHUE CUCTEMbl 3HAaHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (PYHKIIMOHHPOBAHHS  NPOMBINUICHHOTO  TPOM3BOJACTBA B  CHCTEME
HAIIMOHAILHOW 3KOHOMHKH, (HOPMHUpPOBAHHE SKOHOMUYECKOTO MBIINUICHUS W HCIIOJIb30BaHHE
MOJIyYCHHBIX 3HAHUW B IPAKTUYCCKOH NESTEIHLHOCTH.

2. B pesyabrare wuU3yYeHHMSs AUCHUIVIMHBI OO0Oy4YalOUIWiicsi 1O MporpaMmme
0akajiaBpUaTa J10JIKeH:

Obnadams crnenyromumu  oOmekynbTypHbiMH  (OK) u npodeccuonanpapiMu  (I1K)
KOMIICTCHITUSIMH:

— CIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHUSI OCHOB SKOHOMHKM B PAa3JIMYHBIX cdepax
xusHenestensHocta (OK-3);

—  CIIOCOOHOCTBIO ~ aHAJIM3UPOBATh  TEXHUYECKYK  JIOKYMEHTAIMIO, TOJI0MpaTh
00opymoBaHKE, TOTOBUTH 3asBKU Ha MproOpeTeHne u peMoHT obopynosanus (ITK-9).

3namo:

— OCHOBBI PKOHOMHKH B PA3JIMYHBIX c(hepax KU3HEICITEIbHOCTH,

— METOJbl pa3pabOTKH OTIEPATUBHBIX M TPOU3BOJICTBCHHBIX IJIAHOB;

— METO/bI M CIIOCOOBI OTUIATHI TPY/AA.

Ymemy:

— COCTaBJISITh OTYETHI MO BBHIMTOJIHEHUIO TEXHUYECKUX 3a/IaHU;

— TOTOBUTH HMCXOJIHBIE NTaHHBIE AJS BbIOOpAa M OOOCHOBAHUSA HAYYHO-TEXHHUYECKUX H
OpraHU3aI[MOHHBIX PELICHUI Ha OCHOBE YKOHOMUYECKOTO aHAJIH3a;

— pazpabaThiBaTh OINEpaTUBHbIE IUIAHBI PAa0OT TMEPBUYHBIX MPOU3BOACTBEHHBIX
I10JIpa3IeIICHU M.

Braoemy:

— METOJAaMHM ¥ WHCTPYMEHTaMHU TMPOBEJCHUS DSKOHOMHYECKOTO aHalu3a 3aTparT u
PE3yNbTaTOB AEATEIHLHOCTH POU3BOACTBEHHBIX MOAPA3/ICIICHU;
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— HMHCTPYMEHTAaMU IUJITAHUPOBAHUS M BBIIOJHEHUS MEPOIPHUSATUNH 1O MPOU3BOJICTBY
IIPOJTYKIIUH.

3. Kpatkoe coaep:kanue A1 CHUIIUHBI

Pa3nen 1. Beenenue. OCHOBBI phIHOYHOM 3KOHOMUKH.

DKoHOMHUYECKHE TOTpeOHOCTH, Omara W pecypchbl. OOMECTBEHHOE IMPOHM3BOJCTBO U
SKOHOMMUECKHE OTHOIIEHUs. [Ipon3BoaCTBEHHBIE BO3MOKHOCTH OOIECTBA U AKOHOMUYECKUI
BbIOOp. KpuBas TmpOW3BOACTBEHHBIX BO3MOXHOCTEH. 3akoH YOBIBAIOIIEH MpenebHOM
nosie3HoCcTUM. TpamuionHas skoHoMu4eckass cucremMa. CoOCTBEHHOCTh: (OPMBI M IYTH HX
npeoOpa3oBaHus. PpIHOUHBIA MexaHW3M chpoca W mnpemiokeHus. CoBepiieHHass |
HeCcOBepIlIeHHAas: KOHKYpeHIIMU. CyIIHOCTh U YCJIOBHSI BO3HUKHOBEHHS PbIHKA. BHUIBI PHIHKOB U
ux crpykrypa. @yHkuuu peiHka. ToBap u ero coiictBa. Cripoc U NpEeANIOKEHUE HA PHIHKE.
[Tonste «dnactuyHocTh». CoBeplIeHHass M HECOBEpUICHHAas KOHKYpEHIMH. MOoHOMmomus.
Onurononus. IloHsATHe HAIMOHAIBHOW HSKOHOMHUKHM, OCHOBHBIE MaKpOSKOHOMHYECKHE
nokazatenu. Ilotpebmenus u cOepexkenus. [lpousBoacTBo, 00MEH u pacmpejeiieHue.
[ToTpebnenue, coepexeHre, UHBECTUIIMM TOBapoB U yciayr. duHaHcoBas cucteMa u (pMHaHCOBas
nosnuTtuka odmectsa. Hanoru u Hanorosas cucrema.

Paznen 2. DxoHOMUYECKHE OCHOBBI YIIPABJICHHUS IPOU3BOJICTBOM.

[Ipeanpusitie kak CyOBEKT PBHIHOYHOTO XO3SHCTBA. DKOHOMHYECKHE 3aKOHBI |
OCOOCHHOCTHM WX TMPOSBIEHUS Ha mpeAanpustud. Poip  coenmanmucra  XUMHYECKOU
MpOMBIIUIEHHOCTH. [Ipenmpusitue B cHCTEeME PBHIHOYHOW SKOHOMUKH. llpenmpusitme — Kak
CyOBeKT U OOBEKT MPEANPUHUMATEIBCKONW  JESITENIbHOCTH. 3aKoHOJaTeNbHas  0aza
MpeNNPUHUMATENbCKON esTenbHOCTH. HopMmaTHBHO-TIpaBOBBIE aKThI, pETJaMEHTHUPYIOIIHE
NesTeNbHOCTh npennpusitus. OpraHu3alliOHHO-TIPAaBOBbIE  (OPMBI  MPEANPUHUMATENHCKON
NeSITeNbHOCTH U KpUTEPUH UX BbIOOpa. Dopmbl cOOCTBEHHOCTH. BHEWIHsAsS 1 BHYTpEHHSS cpea
npennpusaTus. MarepuanbHO-TeXxHUYecKass ©0a3a mnpou3BoAcTBa. CbIpbeBas U TOIUTMBHO-
sHepreTuyeckas 0a3a XHUMHYECKMX NpPOU3BOACTB. I[Ipow3BoAcTBeHHas TmporpaMma U
MIPOU3BOJICTBEHHAS! MOIIHOCTh Npeanpuatusa. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTD MPOTYKIIHH.
DKOHOMHYECKOE€  O0OCHOBaHHWE BBIOOpa CBIph W  TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTHUBHBIE HCTOYHUK CBHIpbS U DJHEpPruu. MarepuanbHO-TEXHUYECKHE PECYPChI
npennpusaTus. OCHOBHbIE MPOU3BOACTBEHHbIE (DOHIBI XUMHUYECKHX MPEANPUATUN: MOHSTHUE,
Kjaccudukanus u cTpykrypa. [lonsitue u cTpykrypa, U olleHKa OCHOBHBIX cpeacTB. [lokazaTenu
WCIIOJIb30BAHUS OCHOBHBIX NPOU3BOJCTBEHHBIX (hOHAOB. M3HOC M amopTu3alus, U OLIEHKa
3¢ (GEeKTUBHOCTH HCHOJb30BAaHUS OCHOBHBIX IMPOU3BOJCTBEHHBIX (POHIOB. BocmpousBonacTBo
OCHOBHBIX cpelacTB. OOOpOTHBIE CpEACTBA MNPEANPUSNTHS: TOHATHE, COCTaB M CTPYKTYpa.
Uctounuku QopmupoBanuss 060poTHBIX cpeactB. OOopaunBaeMOCTh OOOPOTHBIX CPEICTB.
MartepuanbHble 3amachkl Ha NpeanpusaTud. TpynoBeie pecypebl npenanpusatusa. Ilepconan
NPEeNNpHUsITHs U ero CcTpykrypa. O¢d(deKTUBHOCTh HCIONb30BaHUS IEpcoHana U paboyero
BpeMeHH. [IpousBoauTenbHOCTh TpyAa U oIuiata Tpyaa. OpraHuzanus 3apa0OTHOM IMiIaThl Ha
npennpusaTuu. [Ipou3BOIUTENBHOCTh TpyAa: MOHSATHE, MOKAa3aTeNd U METOAbl H3MEPEHUS.
WunuBuayanbHas u  OOIIECTBEHHAsT MPOM3BOAMTENIBHOCTh TpyAa. PesepBol U (akTOpbI
MOBBIIICHUS] MPOU3BOJUTENBHOCTH Tpyaa. DOpMbl, CUCTEMBI U pa3Mep OIUIaThl Tpyda Ha
MpEANPUSITHH.

Pazgen 3. TeXHUKO-3KOHOMUYECKHI aHAJIN3 UH)KEHEPHBIX PEIICHUH.

Jloxoael M pacxopl Ha MPOU3BOJCTBO, M PpEATU3ALMI0 MPOJYKUUU MPEANPUSITHS.
W3nepxku TpOM3BOACTBA MPOAYKIUU (Ce0ECTOMMOCTh), MPHOBLIb, PEHTA0ENbHOCTh U
neHooOpasoBanue. IloHaTue 3arparhl Ha TPOU3BOACTBO U pEAIN3ALUI0  MPOIYKLIUHU
(cebectoumocTh). Buasl u 3HaueHwe kinaccudukanuu 3arpaT. CTpykTypa 3aTpaT Ha
MPOU3BOJICTBO U PEANU3AIUI0 MPOAYKIHMH. TEXHUKO-IKOHOMUYECKUN aHalIu3 HHKEHEPHBIX
pemennii. OcoOeHHOCTH pacyeTa 3aTpaT Ha IPOU3BOACTBO M PEATM3ALMI0 NMPOIYKLIUU B
KOMIUIEKCHBIX MpOU3BOACTBAaX. (OCHOBHBIE MyTH CHHIXKEHHS 3aTpaT Ha MPOU3BOJICTBO
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nponykiuu. Jloxoapl npennpustus. [loHsaTHe TpUOBUTM W OXO0JAa MPEANPHUSNTHSI, METOIBI HX
pacdera. PeHTabenbHOCTH, €€ BUABI M MeETOAbl pacuera. [lyTW TOBBINICHUS MPUOBLTH H
peHTabenpbHOCTH Ha mnpeAnpusatusik. lleHooOpasoBaHue u T1cHOBas TmoiuTHKa. lleHa Ha
MPOIYKIIMIO W TMPUHIMIBI IIeHooOpazoBaHusi. Buabl 1ieH. CTpykTypa IEHBI, CHUCTEMa IICH.
B3aumocs3u meH u wu3nepxkek. lleHoBas monmThka. Pa3pa®oTka IIEHOBOW CTpaTeTHu.
DUHAHCOBO-KPEAUTHBIC OTHOIIEHUSI MPEANPUATHNA M cuctema HajgorooOsnoxkenus. l[lonsarue,
COCTaB M CTPYKTypa (HUHAHCOB mnpeanpusatus. lIpuHIunel HamoroobmoxxeHus. Hamoru u
MJIATEXKHU, YCTAHOBJIECHHBIEC 3aKOHOJATEIILCTBOM: BHU/IbI, CTABKHU, OOBEKTHI HAJIOTOOOJIOXKEHUS U
CPOKH yILJIaThl Hajora B OIOJDKET.
3. O0beM yueOHO# AU CHUIIIMHBI

Bun yue6Hoit paboThl B sat. B axan,
el qacax
O0mas Tpy10eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY ILUIAHY 4 144
KonTakTHasi pa6ora (KP): 0,9 32
Jlexumu (JIek) 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP): 2,1 112
KonTakTHas camocrosiTenpHas paboTta 21 0,4
CamMOCTOSITETLHOE U3YYEHHUE PA3JEIOB JTUCIUIIIMHBI ' 111,6
By nTOroBoro KOHTpOJIsi: 3a4€T ¢ OIEHKOM +
N B 3au. B actp.
Bun yaeOHol paboTh e qacax
OO011asi TPYA0€MKOCTb IMCHUIIIHHBI N0 Y4eOHOMY IJIAHY 4 108
Konraktnas pabora (KP): 0,9 24
Jlexumu (JIek) 0,45 12
[Ipaktuueckue 3ausatus (I13) 0,45 12
CamocrositesbHas padora (CP): 2,1 84
KoHTtakTHas camocTosiTeNbHAs paboTa 21 0,3
CaMocTosTeIbHOE U3YYEHHE Pa3IeNIOB TUCIUILINHBI ’ 83,7
Bujx nTOroBoro KOHTpOJIs: 3a4eT ¢ OLEHKOM +

AHHOTANUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«IIpaBoBegeHHe B XUMHYECKOH T€XHOJIOTHH TYTOIIABKUX HEMETAJLINYECKUX H
CHJIMKATHBIX MATEPHAJIOB»

1. Henp aUCHMIVIMHBI — OBJAJICHHE OCHOBAMHU IPABOBBIX 3HAHUH; (OPMHUPOBAHUE
OCHOB MPaBOBO¥ KYJIBTYPBI U IPABOMEPHOTO TIOBEACHUS I'PakJaHHMHA CTPAHBbI.

2. B pe3yabrare wu3yvYeHMs AUCHUIUIMHBI O00y4YawuUuiics MmO mporpamMmme
0akaJlaBpUAaTAa J0JIKEeH:

Obnaoams cnepytomumu  o6mekynbTypabiMu  (OK) u  mpodeccuonansusivu  (I1K)
KOMITETEHITHSIMU:

— CMOCOOHOCTBIO HCHOJBb30BaTh OCHOBBI TPABOBBIX 3HAHWK B pa3NUYHBIX chepax
nestensHoCcTH (OK-4);

— TOTOBHOCTBHIO H3Yy4aTh HAyYHO-TEXHHUECKYI0 HH(POpPMAIINIO, OTCUECTBEHHBIA W
3apyOeXHBIN ONBIT 10 Temathke nccnenoanus (I1K-20).

3nams:

—  OCHOBBI POCCHICKOM MPABOBOM CHCTEMBI U POCCUICKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opranm3anui ¥ (YHKIMOHUPOBAHMS CYNEOHBIX M HMHBIX TMPABONPUMEHUTEIBHBIX H
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[IPaBOOXPAHUTENIBHBIX OPraHoB;

— TpaBOBble W HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mnpodeccnoHambHOR
NESITENIbHOCTH;

— TpaBOBbIE HOPMBI, PErYIHUPYIOIIUE OTHOILIEHUE YEJIOBEKAa K YEJIOBEKY, OOLIECTBY,
OKpYKarollen cpele;

— IpaBa U 0053aHHOCTH I'PaXKIaHUHA,

—  OCHOBBI TPYZOBOI'O 3aKOHOAATEILCTBA.

Ymems:

—  HCHOJb30BaTh 3TUYECKUE U MPABOBBIE HOPMBI, PETYJIUPYIOLIME OTHOIIEHHUE YeJI0OBEKa
K YeJloBeKy, OOIIECTBY, OKpYKaolled cpele, HCIOIb30BaTh MpaBa U CBOOOJABI 4YEJIOBEKa U
rpakJIaHUHa MpU pa3pabOTKe COLUATbHBIX IPOEKTOB;

—  HCHOJb30BaTh U COCTABIATh HOPMATUBHBIE U MTPABOBbIE JOKYMEHTBI, OTHOCSIINECS K
podeccHoOHAIbHON AEATEeIbHOCTH, MPEeANPUHUMATh HEOOXOJUMbIE MEphl K BOCCTAaHOBJIEHHUIO
HapyIIEHHBIX MPaB;

—  peanu30BBIBaTh MpaBa UM CBOOOJBI YEJOBEKa M TpakJaHWHA B pa3jM4HbIX chepax
AKHU3HEJESTEIbHOCTH.

Bnaoemy:

—  OCHOBaMH XO34HCTBEHHOTO MpaBa;

—  TPaBOBBIMH HOPMaMH B MPO(ECCHOHAIBHOM 1eATEIbHOCTH.

3. Kparkoe coaep:kaHue THCHHIIMHBI

Beenenune. Jlucuummna «lIpaBoBeeHne B XHMHYECKON TEXHOJOTHMHM TYrOIUIaBKUX
HEMETAJUIMYECKUX M CHIMKAaTHBIX MAaTepHUajioB» OTHOCHUTCS K BapUATHUBHM JHUCHMILUIMHAM
npoduiis. bazupyercs Ha U3y4eHUH MIKOJIBHOTO Kypca «O01ecTBO3HaHNE» U MPE/IIEeCTBYIOMIEH
T'YMaHUTAPHOU TUCHUIUIUHBI «IcTOpHS».

Kypc paccmarpuBaer OCHOBHBIE IOPHUAMYECKHE TEPMHUHBI M MPHHLMIBIL, PACKPBIBAET
OCHOBHBIE TEOPETHUYECKUE MPEACTABICHHUS O TAaKHUX SBICHUAX KAK IOCYJapcTBO M Ipaso. B
MpoLleCCe HM3Y4YEHUs Kypca CTYIEHThl 3HAKOMATCA C OCHOBHBIMHU IIOJOXEHUSMH BEIyIIHX
OTpaciiell POCCUMCKOro MpaBa, a TAKKE OCHOBHBIMHU IMOJIOKEHUSIMHU T€X OTpPACiIEd POCCUMCKOTO
paBa, KOTOPbIe MOTYT OBITh BOCTPEOOBAaHBI UMM 110 TPO(UIIO MOATOTOBKH, a TAK)KE B PELICHUH
CEMEHMHBIX U OBITOBBIX BOTIPOCOB.

[IpeameTomM wW3ydeHMs [aHHOIO Kypca SBISIOTCS 3HAaHUSA O TOCYJapCcTBE M IIPaBe,
3aKOHO/IATENIbCTBE, ¢ KOTOPBIM KaXKAbI T'PAaXIJAaHWH CTAJKUBAeTCA B XKU3HU. [Ipu m3ydeHun
JUCUUIIMHBI  UCIOJB3YIOTCA HOPMATUBHBIE aKThl TOCYAApCTBA M IOJ3AKOHHBIE aKThI
rOCy/IapCTBEHHBIX OPraHOB, PETYIUPYIOIIUX IKOHOMUYECKYIO, (PMHAHCOBYIO, YIPaBIECHUYECKYIO
JesITeNIbHOCTh TOCYAaPCTBA M XO3SHUCTBYIOIIUX CYObEKTOB.

Pazgen 1. OcHOBBI TeOpHUM rocyaapcTBa 1 npasa.

1.1. OcHoBbl Teopum rocynapctBa. Ilonsitue u mnpusHaku rocynapcTBa. DopMbl
rocynapcra. yHnkuuu rocynapcta. B3auMocss3p rocynapcrsa v npasa.

1.2. OcuHoBsl Teopun mpaBa. [lonstue u npusnaku npasa. [IpaBo u mopans. IIpaBoBas
KynbTypa. OCHOBHBIE ITPABOBbIE CUCTEMBI COBPEMEHHOCTH. [IoHATHE M BUbI HCTOYHUKOB IIPaBa.
HopmaTuBHBIN NpaBOBOM aKT Kak MCTOYHUK MpaBa. OnpeneneHue 3akoHAa MU TOJ3aKOHHBIX
akToB. JlelicTBHe HOPMATHUBHBIX MTPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsTHe
MIPaBOBBIX HOPM, UX CTpYyKTypa. Cucrema npapa. YacTHoe 1 myOnuyHOe npaBo. MaTepuaibHOe U
nporeccyaiabHoe npaBo. [IpaBooTHOIIEHNE: 00BEKT, CYOBEKT U COJIepkKaHUEe MPABOOTHOIIECHUI.
KOpuanueckue daktel. [Ipobensl 3akoHOAATETHCTBA.

Paznen 2. OTpacnu myOoaugHOTO TIpaBa.

2.1. OcHOBBI KOHCTUTYLMOHHOTO npaBa. KoHctutynus — ocHoBHOM 3akoH Poccuiickoit
®epnepaunn. OCHOBBI TPAaBOBOTO CTaTyca 4elloBeka U rpaxiaaHuHa. denepatuBHOE YCTpOWCTBO
Poccuiickoit @eaepanun. Cucrema rocyAapCTBEHHBIX OPTaHOB U MPUHIIKI Pa3AesIeHUs BllacTen
B Poccuiickoit ®enepanuu. I[Ipesument Poccuiickoit ®Denepanuu. PeaepanbHoe coOpaHue
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Poccuiickoit ®enepanuun. Opranbl ucnoJHUTENbHOM Biactu Poccuiickoit  ®denepaunu.
KoHcTuTyimoHHele OCHOBBI CyleOHOW cucTteMbl. [IpaBooxpaHutensHbie opraHbl. lloHsATHE
IpaXKJaHCTBA.

2.2. OcHOBBI aIMUHHUCTPATUBHOTO mpaBa. [loHsTne W mpeaMer aAMUHUCTPATUBHOTO
npaBa. OOmas xapakrepuctuka Komexca P® 00 agMUHUCTpAaTHBHBIX MPaBOHAPYIICHUSX.
AJIMUHHUCTpAaTUBHBIC  MPABOHAPYIIEHUSA: TOHATHE H  TpPHU3HAKK. AJIMUHUCTpaTHBHASA
OTBETCTBEHHOCTb: TMOHATHE W TPUHIUNBL [loHSATHE, MpU3HAKK W BUIBl aJIMHUHUCTPATUBHBIX
HaKa3aHUM.

2.3. OcHOBBI yrojoBHoro mpasa. [loHsiTHe U MpeAMET YroJoBHOrO MpaBa. YTOJIOBHAs
OTBETCTBEHHOCTB: TOHSTHE, OCHOBAaHWE BO3HUKHOBEHUs. [IOHSTHE mMpecTyrieHus: MPU3HAKH,
ctpyktypa. CocraB mnpecrymieHusi. Coyuactue B mnpectymiieHud.  OOCTOSITENbCTBa,
HCKJIIOYAKOIINE TPECTYNHOCTh JedHus. [loHdTHe, 1Henu W BUIbl HAKa3aHWl. YTOJOBHasd
OTBETCTBEHHOCTb 3a COBEpILEHUE NPECTYIJICHUH. YCIOBHOE OCYXIEHUE, OCBOOOXKICHHE OT
YrOJIOBHOM OTBETCTBEHHOCTH.

2.4. Koppynuusi Kak COLMAIbHOE sBJIEHUE. TE€pMHMH M TMOHITHE «KOpPYHLUs». Bumbl
koppymniuu. Dopmbl TIposiBICHUS KOppyniuu. HopmartuBHOe ompenereHue KOpPPYIIUU.
[TpuuuHb! pactipocTpanerust KOppymnuu. @OopMbI TPOSBICHHS KOppyniuu. Oopmbl KOPPYIIIUH-
npectymieHus. Dopmbel  Koppynuuu-npoctynka. @DopMbl  MOJUTHYECKOW  KOPPYILIHH.
HopmartuHble npaBoBbie aKkThl B cepe MPOTHBOAEHCTBUS Koppynuuu. denepanbHblil 3aKOH OT
25.12.2008 Ne 273-®3 «O nmpoTHUBOICUCTBUN KOPPYIILIHI.

2.5. OCHOBBI 3KOJIOTHYECKOIO MPaBa. JKOJOTHYECKOE MPABO: MOHATHE, IPEAMET METO U
HWCTOYHHUKU  JKoJiormyeckoro mnpaBa P®. IIpaBoBoe perymupoBaHHE 3KOJOTHYECKUX
npaBooTHOWICHU. [loHATHE, BUIBI W CTPYKTypa SKOJIOTUYECKUX MPaBOHAPYIICHUM,
OTBETCTBEHHOCTH 33 UX COBEPILIECHUE.

2.6. HopmaTtuBHOE MpaBOBOE PETYIMPOBaHUE 3aIUTH HHPOPMAIIMK U TIpaBa TpakKJaH Ha
3alIATY MEPCOHAIBHBIX AaHHBIX. [IpaBOBBIE OCHOBBI 3aIIUTHI TOCYAAPCTBEHHOM TaHbI. [loHATHE
nHpopmaruu. OO0IIas XapaKTepUCTHKA 3aKOHOJATEIbCTBA O 3amuTe nHpopmarun (Ne149-D3 ot
27.07.2006 r. «O6 mHDOpManuH, HHOOPMAITMOHHBIX TEXHOJOTHSAX W 3allUTe HH(pOpMAIum»).
OTBeTCTBEHHOCTh  3a  HapylleHHWE  3aKOHOJATeNbCTBA O  3amMre  HMHMOpManuu.
Kondunenmnuansnas nadopmanus: moHATHE, BUIbl U 3alMTa. 3al[UTa NEPCOHAIBHBIX JaHHBIX
rpakJaHvHa. locynapcTBeHHas TallHa: TIOHATHE, 3alllTa, I[PAaBOBOE PETyJIUPOBAHUE
roCy/lapCcTBEHHOU, Ciy>keOHOW u wuHOM wuHopmaruu. [IpaBoBble OCHOBBI  3alIUTHI
roCyJIapCTBEHHOW TAIHBI.

Pazgen 3. Orpacnu gacTHOrO IIpaBa.

3.1. I'paxxmanckoe mpaBO: OCHOBHBIE MOJIOkKEHUs oOmiei yactu. [lonsatue, mpeamer u
METOJ Tpa)JAaHCKOTO mpaBa. lloHATHE TrpakJaHCKOTO MPABOOTHOIIECHUS, €ro creuuduka.
CrpykTypa TpaxJaHCKOro mpaBooTHomleHus. IIpaBo-, aeecmocoOHOCTH  CyOBEKTOB
IPaXIaHCKOTO MPaBOOTHOILIEHUS. ['paskiaHe Kak CyOBEKThl IpaKJaHCKOTO mpaBa. Oundeckue
U IOpUAMYECKHE JMIA: TOHATUE, MNpu3Haku, Kiaccupukanus. MKOpuanmueckue ¢(akThl, Kak
OCHOBaHHE BO3HMKHOBEHHMS T'PaXJAHCKUX MPaBOOTHOIIEHHH. [IpaBo cOOCTBEHHOCTH: MOHATHE,
cTpyktypa. IIpaBomounsi cobctBeHHuka. Dopmbl coOcTBeHHOCTH. OO05S3aTENbCTBO: TOHATHE,
ucrnoyHeHue u obecreyenne. OOA3aTeNbCTBA B TPAKIAHCKOM TMPaBe U OTBETCTBEHHOCTH 33 UX
HapylIeHue.

3.2. ABTOpCKO€E ¥ MIATEHTHOE MPABO U MPaBOBasi 3alllUTa pPe3yIbTaTOB HHTEIUIEKTYaIbHON
nestenbHOCTH. [loHATHE aBTOPCKOrO MpaBa M CMEKHBIX MpaB. VICTOUHMKM U cUCTEMa MPaBOBOM
OXpaHbl Pe3yJbTaTOB MHTEIUIEKTYaIbHOUN AesTenbHOCTH. MckmtounTenbHbie npaBa. [lareHTHbIE
mpaBa Ha U300peTeHHs, TMOJIE3HBIE MOJENM U MPOMBINUIEHHBIE o0pa3isl. Hoy-xay u
KOMMep4ueckne cekpeTbl. OCOOEHHOCTH 3alUThl aBTOPCKUX MPaB U 0OBEKTOB MPOMBINITICHHON
cobctBeHHoCcTH. [IpaBOBBIE acCHEKTHI MEpeAayd TEXHOJIOTUW C IENbI0 MX BOBJICYCHHUS B
TPaXTAHCKHUH (XO3sIIICTBEHHBIN) 000POT.
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3.3. OcHOBBI XO351CTBEHHOTO (IpeanprHUMATENBCKOTO) Ipasa. IlonsTue
X035UCTBEHHOTO (MPEANPUHUMATENILCKOTO) TpaBa KaK OTpaciad IpaBa, HAyKd U ydeOHOMU
JUCUMIUIMHEL [Ipenmer Xo3sSiCTBEHHOrO (MpEeANpUHUMATENBCKOT0) MIpaBa, IPU3HAKU, METO/IbI
[IPaBOBOIO perynupoBanus. [IoHsaTHE XO3AUCTBEHHON M IPEIIIPUHUMATEIBCKON NEATEIbHOCTH.
OTrpannueHne X03sUCTBEHHOTO (MPEANPUHUMATENIBCKOTO) TIpaBa OT JAPYrUX OTpaciield Ipasa.
Cucrema XO35UCTBEHHOTO (TIPEANPUHUMATEIHCKOTO) TpaBa. VICTOYHUKH XO3AWCTBEHHOTO
(npeanpuHuMarenbckoro) mnpaBa. CTpyKTypa XO3SIICTBEHHOTO  (IIpEANPUHUMATENIBCKOIO)
3aKOHOJATEIbCTBA. 3aKOHbl UM TIOJ3aKOHHBIE aKThl KaK MCTOYHUKU XO3SMCTBEHHOTO
(IpeanpuHUMAaTENbCKOIO) IIPaBa.

3.4. OcHoBBI cemeitHOTO TmpaBa. [IpaBoBoe peryimpoBaHHWe CEMEHHBIX OTHOIICHHU.
Ucropust cemeitHoro mnpaBa. 3akioueHHe W mpekpaiieHue Opaka. [IpaBa u oO0s3aHHOCTH
ponutenei u aerei. OcyliecTBIEHUE POIUTENBCKUX MpaB. OTBETCTBEHHOCTb POJUTENEH 3a
HEHaJJIexXalllee BOCHHUTAaHUE AeTel. AJIMMEHTHbIe o0s3aTenbcTBa. DopMbl BOCIUTaHUS JAETEH,
OCTaBIIHMXCS 0€3 MOMEUYCHHS POTUTEIICH.

3.5. OcHoBel TpynoBoro mnpasa. l[Ipeamer u Meroa TpyaoBoro mpasa. TpynoBoit
JIOTOBOpP: MOHATHE, CTOPOHBI, COAEpKaHKE. 3aKII0UeHUEe TPyA0oBoro gorosopa. OcHOBaHUS AJis
MpeKpalieHusl TpyloBOro aoroopa. Pabouee Bpems. Bpems orapixa. TpymoBble CHOpBI.
Jucrunnuxa Tpyna.

Pazgen 4. OcoGeHHOCTH TTPABOBOTO PETYIUPOBAHUS MPO(HECCHOHATBHON IeSTETFHOCTH B
OTJIENbHBIX OTPACISAX XUMHUECKON MPOMBILIIEHHOCTH

4.1. OcHOBbl HalMOHAJBLHOW 0E30MACHOCTH, TOCYJApCTBEHHON TMOJMTUKH U
3aKOHO/IaTEeNICTBO B OOJIACTH OOECHEUYECHHS SICPHOW W paauanmoHHOW Oe3omacHocth. Llemnw,
3a/laud, OCHOBHbBIE HaNpaBJI€HUS U MHCTPYMEHTHI Peaju3allid TOCYJapCTBEHHON MOJUTHKU B
obyactu obecrieueHus sIIEPHOM U paauannoHHoM 6e3omacHoctd Hopwbl u mipaBuia B o0siactu
obecrieueHust sAIEepHOM W pamuanuoHHON Oe3zomacHoct B P®. CranmapThl 0e€30MacHOCTH
MAI'ATD. HopmartuBHo-TipaBoBasi 6a3a OCHOB HaIlMOHAJILHOW O€30MaCHOCTH C OIMOPOW Ha
nosnoxxenus Koracturynuu PO, Mmexmynapoaasix 1oroBopoB PD, penepanbHBIX 3aKOHOB 1 MHBIX
HOpPMaTUBHBIE TIPABOBBIX akTOB Poccuiickoit denmepanuu B obnactu obecrniedueHus sACpHON U
pamuarmonHoi Oe3omacHocTH. Cranmaptel Oe3omacHocTd MAI'ATD u uUxX uMILIEMEHTAaIusl.
[IpaBoBasi OTBETCTBEHHOCTh 3a HApyLIEHUS B 00JacTH obecriedeHusi OE30MaCHOCTH SAECPHBIX
00BEKTOB.

4.2. OcoOeHHOCTM TPAaBOBOTO pEryIMpPOBaHUS Tpyla pPaOOTHUKOB XUMHUYECKOM
MPOMBIIITIEHHOCTH. OCOOEHHOCTH 3aKJIIOUEHUsT W COJEp)KaHHA TPYIOBOIO JIOTOBOpa ¢
paboTHUKAMU XMMHUYECKON mpoMbIiieHHOCTH. [IpaBoBoe perynupoBanue padbodyero BpeMeHH U
BpEMEHH OT/AbIXa Pa0OTHUKOB XHMHUYECKOW MPOMBINIICHHOCTH. (OCOOEHHOCTH MPaBOBOTO
PErYIUPOBAHUS OXPaHbI TPy1a PAOOTHHUKOB XUMUYECKOU MPOMBIIIIIIEHHOCTH. CHucTeMa rapanTuit
Y KOMIIEHCaIMi paboTHUKAM XUMUYECKON MPOMBIIIIEHHOCTH.

4.3. HopmaTuBHO-TIpaBoBasi 0a3za peryJupoBaHUsS XHUMHUYECKOW U HePTeXUMHUECKON
otpaciu B Poccun. @enepanbhbiii 3akoH oT 21.07.1997 N 116-®3 (pexn. ot 25.06.2012) «O
MIPOMBIIIJIEHHOW O€30MacHOCTH OMACHBIX MPOU3BOJICTBEHHBIX 00BEKTOBY. DefepanbHbIi 3aKOH
or 10.01.2002 Ne 7-®3 «OO0 oxpane okpyxaroled cpeasl». TpymnoBoit koaekc Poccuiickoit
®enepaunn ot 30.12.2001 Nel97-03. I'maBa 21. Crates 147. Hanorossliii kosnekc Poccuiickoit
@eneparun ot 31.07.1998 Ne 146-®3. I'maBa 26. Hanor Ha 10OBIYY MOJIE3HBIX MCKOIAEMBbIX.
Cratbu Ne 334-345, comeprkariye CpoKH yIulaThl, 0ObEKT Hajiora, MpaBujIa HAYUCIEHHUs Hajlora
Ha mnone3Hble uckomaemele. [locranoBnenue IlpaBurensctBa Poccuiickoin Penepauuu Ot
16.05.2006 Ne 303 «O pasrpaHU4e€HUU NOJTHOMOYMH (hefepaabHBIX OPraHOB HCIIOJHUTEIBLHON
BJIacTH B oOsacTu oOecreyeHus OMOJOTMYECKOM M XMUMHMYeckoi Oe3omacHocTH Poccuiickoit
@enepanumn». [locranoBnenue ['ocroprexnamsopa Poccum ot 05.05.2003 Ne 29 «OGmue
IIpaBUJIa B3PHIBOOE30MIACHOCTH Ul B3PBHIBOMOXKAPOOTIACHBIX XUMUYECKHX, HEPTEXUMUUECKUX U
HedTenepepadaThIBAIONINX TPou3BoACTB» DeaepanbHblit 3akoH 0T 04.05.1999 Ne 96-®3 «0O6
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oxpane armocdepHoro Bo3ayxa». [locranoBnenue [IpaBurenscrBa Poccuiickoit @enepanuu oT
14.07.06 2006 Ne 429 «O JUUEH3UPOBAHMWU OKCIUIyaTallud XWMHMYECKH OIACHBIX
IIPOU3BOJICTBEHHBIX OOBEKTOBY.

4. O0beM yueOHOM THCHHMILINHBI

Bceero
Bun yue6Hoii paboThl
3E Axkan. 4. Actp. u.
OO0mas Tpy10eMKOCTh JUCIUTIIMHBI 3 108 81
KonTakTHas padoTa — ayANTOPHBIE 3aHATHS 0,88 32 24
Jlexuu 0,44 16 12
[Tpaktnueckue 3anstus (I13) 0,44 16 12
CamocTosiTeqibHAsA padoTa: 2,12 76 57
KonTakTHast caMmocTosiTenibHas padora 0,2 0,15
2,12

CaMOCTOSTENBHOE N3YUEHHE PA3/IEI0B TUCIUILINHBL 75,8 56,85
Buj MTOr0BOT0 KOHTPOJISI: 3auer

AHHOTaIUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
«Teopusi BeposITHOCTEN U MaTeMATHYECKAsl CTATUCTUKA B XUMHYECKOH TEXHOJIOTUU
TYrOIUVIABKUX HEMETA/UIMYECKUX M CHIIMKATHBIX MATEPHAJIOB»

1. Heap qucuuminHbl — GOPMHUPOBAHNE CHCTEMBI OCHOBHBIX TIOHSATHH, HCIIOJIb3YEMbIX
IUIE  TIOCTPOSHHS BAXHEWIIMX MaTeMaTHUECKUX MOJeNeld, H YMEHHUS HCIIOIb30BaTh
MaTeMaTHIEeCKHAE METO/IbI IS OTIMCAHUS PA3IMYHBIX TPOIIECCOB.

2. B pe3yabrare wu3yyeHHsl JUCHUILVIMHBI 00yyYyawInuiici 1O MporpamMmme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronumu npodeccuoHanbHpIME (ITK) kommeTeHmsamMu:

— CIIOCOOHOCTBIO MJIAHUPOBATh U IPOBOAUTH (PU3UUECKUE U XMMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY UX pe3y/lbTaTOB U OICHMBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl U
YCTaHABIIMBATh TPAHUIIBl MX NMPUMEHEHUS, IPUMEHATh METOJbl MAaTeMAaTUYECKOTO aHalu3a U
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U SKCIepUMeHTaNbHOro uccnenoBanus (ITK-16).

3namo:

—  OCHOBBI TEOPHH BEPOSITHOCTEI U MaTEMaTHUYECKON CTaTUCTHKHU;

— MareMaTH4ecKHe TEOpUHM U  METOJbl, JIeKalue B OCHOBE MOCTPOCHHUS
MaTeMaTHUYeCKUX MOJICNIeH;

—  OCHOBBI IPUMEHEHHUSI MaTeMAaTUYECKUX MOJeNIel 1 METOI0B.

Ymemy:

— BBIOMpATh MAaTEMATUYECKUE METOJIbI, IPUTOTHBIC IJIs1 pEeLICHUS] KOHKPETHOM 3a/1a4H;

— UCIOJIb30BaTh MAaT€MaTUYeCKHE TMOHSTHSA, METOAbl U MOJAENH JUIS OINUCAHUS
Pa3IMYHBIX TPOLIECCOB;

— BBUIBISITh MaTeMaTUYEeCKHE 3aKOHOMEPHOCTH, JieKallhue B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

—  HCIIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUUECKOI 00pabOTKH TaHHBIX;

— TPUMEHSITh MaTeMaTHYeCKHe 3HAHMS Ha MEXIUCIUTUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyHIaMEHTANTbHBIX MATEMAaTUYECKUX TEOPUI M HABBIKAMU HCIIOJIb30BAHUS
MaTeMaTHYeCKOro anmnapara;

— METOJaMHU CTaTUCTUYECKOH 00paboTKu HH(pOpMAIHH.

3. Kparkoe conep:xanue TUCHUNIHHBI

1. Teopus BeposiTHOCTEH. CityyaiiHble BEIMYMHBI U MX 3aKOHBI pacpeieeHuUsI.
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[Ipenmer teopun BeposTHOcTel. CiydaiiHble coObITHS. [IpOTHBOIOJIOKHBIE COOBITHSL.
HezaBucumbie coObiTus. OtTHOcuTenbHass yacToTa. Kiaccmdueckoe U TE€OMETPUUYECKOE
ONpEJCNICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEpPOSTHOCTEH. MeTonbl BBIYMCICHUS
BepostHOcTei. [IpocTpanHcTBO  31eMeHTapHBIX coObiTHi. Kiaccuueckoe — ompezaeneHue
BEpPOATHOCTH.  AnreOpa  COOBITHIZ: TEOpEMBl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
IIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yroIIUX
MIOJIHYIO Ipynny. AKCHOMAaTHYECKOE ONpeAeaeHre BepOSITHOCTH. CTaTUCTUUECKOE ONpeE/iesieHUe
BEPOSATHOCTH. Y CIIOBHAs BEPOSTHOCTb. 1€0PEMBI O BEPOSITHOCTH NPOU3BEICHUS 3aBUCHMBIX W
He3aBUCUMBIX cOObITHH. [lonmuas BepositHoCcTh. [loBTOpHBIE HcnbITanus. Popmyna beprysiu.
JlokanibHas u uHTErpanbHas TeopemMbl MyaBpa-Jlamaca. @opmyna [lyaccona.

[lonatne cimyyailHOM Benu4MHBI. J[MCKPETHBIE W HENPEPHIBHBIC CIy4YailHbIE BEJIWYUHBI.
3aKoH pacrHpeesieHus: CiydailHON BenuuuHbl. DYHKIMS pacnpeiesieHus, €€ CBOWCTBa, Tpaduk.
[InoTHOCTH pacmpeneneHnsi HENPEPbIBHOM ClydyallHOM BEJIWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
@opMmyna s BEPOSTHOCTH TIONAJAHUS HENPEPHIBHOM CIy4yallHOM BEJIMYMHBI B JIAaHHBIN
WHTEpBaJI, BBIPAXKEHHBII 4epe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPUYECKUI CMBICT (POPMYIIBI.
bunomunansHOE pacnpeznenenue, pacnpenenenue IlyaccoHa, paBHOMEpHOE pacIpeneneHue,
HOPMAaJIBHOE pacipeieseHue, SKCIIOHEHIIMAIbHOE pacpeieieHue.

2. MaremaTn4eckasi CTaTUCTHKA.

[Ipeamer  mMarematnueckodl  craTUCTUKM. OCHOBHBIE  3a/a4yd  MaTeMaTH4YECKOMN
cTaTuCcTUKU. BpiOopounslii meroa. Cratuctudeckoe omnucanue. Bruibopku. ['mcrorpamma u
noyuron yactoT. Craructudeckasi (3mmupudeckasl) GyHKUMS pacrpeneneHus. BpibopouHbie
XapakTepUCTUKM M uX pacnpenenenus. CocrositenbHble, 3((EKTUBHBIE CMEIIEHHbIE W
HECMEILEHHbIE OIIEHKH MapaMeTpoB. CTaTUCTUUYECKOE CpeHee, CTaTUCTHYECKas TUCIEPCHUs U
CTATUCTUYECKOE CPEHEE KBAPATUYHOE KAK TOUEYHBIE OLICHKN HEU3BECTHBIX: MATEMATHYECKOTO
0’KMJIaHUSI, TUCIIEPCUM, CPEAHETO KBAJPATUYHOIO OTKJIOHEHMS. /[oBepuTelbHbIE MHTEPBAJIbl U
WHTEpBAJIbHbIE OLIEHKH. JloBepuUTEIbHBIE OIEHKH HEU3BECTHON BEPOSITHOCTH MO OOJBLIUM
BbIOOpKaM. JloBepuTenbHas OllEHKa MAaTEeMaTUYECKOTO OXKUAAHUS TIPU HEU3BECTHON TUCIIEPCUU.
JloBepuTenbHas OIEHKa CpPEAHEr0 KBAJApPAaTUUYHOTO OTKJIOHEHHA. TouyHbIe BBIOOPOUHBIE
pactipenenenus: CteroneHta (t- pacnpenenenue), Pumepa-CHenekopa (F-pacnpenencHue),
Mupcona (y>-pacnpenenenne). [IpoBepka CTaTUCTUYECKHX THIOTE3. MaTeMaTHUeCKHE METOIbI
MIPOBEPKU CTATUCTUYECKUX TUIOTE3. DIEMEHTBI TEOPUN KOPPEISALUH.

4. O0beM yueOHOI A1 CUUILIMHBI

o B 3au. en. B axkan.
Buner yueGHO paboThI yacax
OO0uiasi TPy10eMKOCTh IMCHUILIHHBI 10 Y4e0HOMY IJIAHY 3 108
Konraktnas pa6ora (KP): 1,3 48
Jlexuunm (Jlek) 0,4 16
[Tpaktueckue 3ansatus (113) 0,9 32
CamocrositeanHast padora (CP): 1,7 60
KonrakTHas camocrositenbHas paboTa 17 0,2
CaMOCTOATENBHOE N3YUEHHUE PA3JIENI0B IUCIUIUINHEI ' 59,8
Buja koHTpOJIA: 3a4eT - -
. B 3au. en. B actp.
Bunsl yaeOHOM paboThI qacax
O01mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 3 81
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KonrTakTnas pa6ora (KP): 1,3 36

Jlexmuu (Jlek) 0,4 12

[TpakTnueckue 3anstus (113) 0,9 24
CamocrositesibHas padora (CP): 1,7 45
KonrakTHas camocTosiTenbHast pabora 17 0,15
CaMOCTOATENbHOE U3YYEHHUE Pa3JIEOB TUCIUIUINHBI ' 44,85

Buja koHTpOJIA: 3a4ueT - -

AHHOTAIUs padoyell MPOrpaMMbl AN CHHUIIHHbI
«JlaGopaTopHble pad0THI N0 OPraHUYECKOH XUMUM»

1. Henp AMCHMIVIMHBI — TPUOOpETEHHE CTYAEHTaMM 3HaHUH 00 OCHOBaxX CHUHTE3a
OpPraHUYECKUX BEIECTB.

2. B pe3yabTare uzyueHus AMCHUINIHHBI CTYAEHT J0JI/KEH:

Obnadams cnenyronumu npodeccuoHanbHpiMU KomneTeHIusaMu (I1K):

- CIOCOOHOCTBIO TUTAHUPOBATh M TIPOBOJUTH (PU3UUECKHE U XUMHUYECKHUE DKCTICPUMEHTHI,
MPOBOJUTH O0OPabOTKY WX pe3yJbTaTOB U OIEHWBATH TOTPEIIHOCTH, BBIABUTATH TUIIOTE3BI
YCTaHABIWBATh TPAHUIBI UX MPUMEHEHHUS, TMPUMEHSITh METOJbl MAaTeMaTHYECKOTO aHalin3a U
MO/JICTUPOBAHHUSI, TEOPETUIECKOTO U dKCIepruMeHTanbHoro ucciaenopanus (I1K-16)

- TOTOBHOCTBHIO HMCIOJIb30BaTh 3HAHHS CBOWCTB XMMHUYECKHX JJIEMEHTOB, COCAMHEHUH W
MaTepHaJIOB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccnonanbHoi nesirenbaoctH (I1K-18)

- TOTOBHOCTBIO H3y4yaTh HAyYHO-TEXHUYECKYI0 HWH(POpPMAIMIO, OTEYECTBEHHBIH M
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (ITK-20).

3namo:

— TEXHUKY 0€30ITaCHOCTH B J1a00OpaTOPUU OPTaHUIECKON XHUMUH;

— MPUHIUIIBI 6€30MIaCHOTO 00paIEHHS C OPTaHUYECKUMH COETMHEHUSIMU;

— METOJbI M BUIbI XpoMaTorpaduu Ijsl ONpeIeIeHHUs COCTaBa peakKlMOHHON CMECH;

— TEOpPETUYECKHE OCHOBBI  CMOCOOOB  BBIJCNICHHUS, OYUCTKH U  HICHTHUPHUKAIUH
OpraHMYECKUX BEIECTB;

— JKCIIEPUMEHTAJIbHbIE METOJAbI MPOBEICHUS OPraHUYECKUX PeakIuii, IPOTEKAIOUINX IO
Pa3IMYHBIM MEXaHU3MaM;

— OCHOBHbIE O0OIME METOJMKA B3aUMHOM TpaHCPOpPMAIUU KIACCOB OPraHUYECKUX
COEIUHEHU.

Ymemy:

— MPUMEHATh TEOPETUYECKUE 3HAHUS M HKCIEPUMEHTaJIbHbIE METOJbl HCCIICIOBAHHUS
OpPraHMYECKON XUMUU MPHU PELICHUH MPOPeCcCUOHANBHBIX 3a/1aY;

— copmynupoBaTe mpobiemMy u 000CHOBATH BHIOOP MPUOOPOB U IKCIEPUMEHTAIBHBIX
METO/I0B UCCIIEJIOBAHMUSI, TOCTABUTD LEJIH U 33[]a4i U HAMETHUTb ITyTH UX JTOCTH)KCHHUS,

— CHHTE3HPOBATh COSAMHEHHUS IO MPEATI0KEHHON METO/IUKE;

— IPOBECTH BBIACIICHUE U OUUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX
3HAHUU [0 OPraHUYECKOU XUMUHU;

— BBIOMPATH PAIMOHANBHBIN CIOCOO BBIJICICHUS U OYUCTKU OPTaHMUYECKOTO COSMHEHNUS;

— MpEeACTaBIATh JaHHBIE JTa0OPATOPHOTO MCCIEAOBAHUS B BUJE TPAMOTHO O(OPMIIEHHBIX
METO/IUK;

— MPOBOJUTh aHAIM3 W KPUTUYECKH OIICHHBATh TMOJYYCHHbIE OSKCIIEPUMEHTAIbHBIC
JaHHBIE, 0000IIaTh U JAeNaTh 000CHOBAaHHBIC BHIBOJIBI HA 0a3e MPOBEAEHHBIX OTIHITOB,;

— BBIOpATh COCO0 UACHTH(PUKAIIUU OPTraHUYECKOTO COSAMHEHUS.

Braoemy:
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— KOMILJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOJO0B OPraHUYECKON XUMHM s
pelIeHNs KOHKPETHBIX MCCIIE0BaTENbCKUX 3a/1a4;
— JKCIIEPUMEHTAILHBIMU METO/IaMHU TIPOBEJICHUSI OPIraHUYECKUX CUHTE30B.
— OCHOBHBIMHU METOJaMH UJICHTU(UKALIUU OPTaHUYECKUX COSAUHEHUN
— npreMaMy 00pabOTKH U BBIJICIICHUS] CHHTE3UPOBAHHBIX BEIIECTB,;
— 3HAHUSAMHM OCHOBHBIX 3aKOHOB OpraHWYEeCKOM XUMHHM [JI COJIep’KaTelIbHON
MHTEPIIPETALIMH [TOJTyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTATOB.
3. KpaTtkoe conep:kaHue TUCHHUIINHBI
Paznen 1. [IpaBuna u Metoap! pabOTHI B 1AOOPATOPUH OPraHU4YECKOW XUMHU
1.1  IIpaBuna 6e3omacHOl pabOTHI B TaOOPATOPUH OPraHUYECKONH XUMHUU
1.2 Metos! paboOTHI B 1a00pPaTOPUN OPraHUYECKOW XUMUHU
1.3  JlaboparopHas mocyma, 000pyJa0BaHHE U IPUOOPEI
Paznen 2. Metobl naeHTH(DUKAITIH, OYNCTKH U BBIJCIICHHS OPTaHMYECKUX COCIMHEHUM
1.1  Xpowmarorpadus
1.2 MeToipl OUMCTKH KUAKKX BelecTB. [leperonka.
1.3 MeToIpI OYMCTKH TBEPBIX BemecTB. [lepekpucramm3armst
Paznen 3. CuHTE3 OpraHMvYeCcKnX COCTMHEHUN
3.1  Cunress
4. O0beM yueOHOM THCHHMILINHBI

Cemectp
Bcero
Bun yae6HOM paGoThI 3 cemectp
3E Axan. 3E Axan.
4. q.
OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 2 72 2 72
KonrakTHas padora — ayIMTOPHBIE 3aHATHA: | () 88 32 0.88 32
Jlexnuu - - - -
[Ipaktuueckue 3ausatus (113) - - - -
JlabopaTtopusie paboTs (JIP) 0.88 32 0.88 32
CamocrosiTeJibHasi padoTa 1.12 40 1.12 40
KonTtakTHas camocTosiTenbHas pabota 0.2 0.2
CamMocTosTeTpHOE H3yUeHHE Pa3/IeiioB 2.12 398 2.12 398
JUCLUILTAHBI
Buja nTOroBoro KOHTpoJIsi: 3auer
Beero 3CeMech
Bun yue6HOM paGoTHI cemecTp
3E Actp. 3E Acrtp.
9. q.
O6mas Tpya0eMKOCTb M CLIMILINHEI 2 54 2 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHA: 0.88 24 0.88 24
Jlexuu - - - -
[Tpaktnueckue 3anstus (113) - - - -
JlaGopatopusie padotsl (JIP) 0.88 24 0.88 24
CamocrosiTesibHasi padora 1.12 30 1.12 30
KonTakTHas camocTosiTenpHas pabora 0.15 0.15
CamocrosTenbHOE U3yueHHE pa3/ieioB 2.12 99.85 2.12 99.85
JMCLUTUIMHBI
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Bua nToroBoro KOHTpoJIs: | 3auer |

AHHOTAN U padoyeil MPOrpaMMsbl AU CHHUIIHHBI
«®Du3nyeckass XMMHs TYTOIIABKUX HEMETAJIMYECKUX U CHIIMKATHBIX MAaTEPHAJIOB)

4. Henp mucuMnmiaMHbl  — 1puUOOpPETEHHE MPEACTABICHUNH O  CTPYKTypax
TYrOIUIAaBKUX HEMETATHYeCKuX cuinkaTHbIX MarepuanoB (THCM) B pa3iuuHbIX COCTOSIHUSX U
X CBOHCTBaX, a TaKke O (PU3HKO-XHMMHUYECKHX 3aKOHOMEPHOCTSX IIPOILIECCOB, JISKAIIUX B
OCHOBE ITPOEKTUPOBAHUSI COCTABOB M TEXHOJIOIUU MOJIYYEHUS PA3IUUYHbIX CUJIMKATHBIX U APYTUX
TYrOIUIABKUX HEMETAUIMYECKHMX MaTepUajioB (KEpaMUKH, BSDKYLUIMX MaTepHalioB, CTEKIA U
CUTAJIJIOB).

4. B pesyabrare un3yyeHus JMCUHMILIMHBI O00ydamoliMiics 1O MporpamMmme
O0axajiaBppuaTa J10JI5KeH:

Obnadams cnenytonumu npodeccuoHanbHbiMU (I1K) komneTenusamu:

— CIIOCOOHOCTBIO MJIAHUPOBATH U MPOBOAUTH (PU3UUECKHUE U XMMUYECKHE SKCIIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY UX pe3ylbTaTOB M OLEHMBATh HMOTPEIIHOCTH, BBIABUTATh TMIIOTE3bl U
YCTaHaBIMBATh TPAHUIIbl MUX NPUMEHEHUS, IPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHajlu3a U
MOJICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepuMeHTaIbHOro uccienosanus (I1K-16);

— TOTOBHOCTBIO TPOBOJWUTH CTaHJAPTHbIE U  CEPTUPUKAIMOHHBIE HCHBITAHUS
MaTepHaNIoB, U3/ 1 TeXHoornueckux mnporeccos (I1K-17);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAaHUE CBOMCTB XUMUYECKUX AJIEMEHTOB, COEIMHEHUHN U
MaTepHaJIOB Ha MX OCHOBE JIs pellieHus 3a1a4 npodeccnonansHoi nesirenpaoctH (I1K-18);

— TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHYECKYI0 WH(POpMALHIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

3namo:

— O0COOEHHOCTH CTPOEHMsSI CHJIMKATOB M JPYIMX TYTOIUIABKMX HEMETaJNIMUYeCKHUX
MaTepHalloB, B KPUCTAIUIMUECKOM, CTEKJIO0O0PAa3HOM, BEICOKOAUCIEPCHOM U XKHJIKOM COCTOSHUH,
B3aMMOCBSI3U CTPYKTYpPbl M CBOMCTB MaTe€pHalOB B Pa3jIM4YHBIX COCTOSIHMSX, a TaKXKe IyTH
yrpasiienus ceoictBamu THCM;

— METOJbl TEPMOJAMHAMHUYECKOIO OINHCAHMsI XUMHUYECKUX M (Da30BBIX PABHOBECUH B
MHOTOKOMIIOHEHTHBIX CUCTEMaX;

— METO/bI IOJIy4eHHs], CBOMCTBA U IPUMEHEHHE HEKOTOPhIX HECUJIMKATHBIX COeIMHEHUN
KPEMHHS, UCII0JIb3YEMbIX B TEXHOJIOIMH CUIIMKATOB;

— OCHOBHBIE IOJIOXKEHHS y4eHHs O (a30BbIX PABHOBECHSIX M JUarpaMMax COCTOSIHUSA
pa3MYHBIX CHWJIMKATHBIX CHCTEM, JIeKAIIMX B OCHOBE pacueTa COCTaBOB TEXHMUYECKHX
CHJIMKATHBIX [TPOJYKTOB;

—  (U3UKO-XMMHMYECKME OCHOBbl BaKHEMIIMX IPOLIECCOB, MPOUCXOMAIIUX IPH
BBICOKOTEMIIEpATYPHOM CHHTE3€ CUJIMKATOB U JIPYTUX TYTOIUIaBKUX COCIMHEHUH (IuccolMalus,
Jerujaparanusi, TBepAo(}azoBble peakluH, CIEKaHWe, PpeKpUCTAIM3alMs, IJIaBJICHHE,
o0pa3oBaHue 3apoIbILIeH U POCT KPUCTAIJIOB).

Ymemn:

— OIpenensaTb TEPMOJMHAMUYECKHE XApAaKTEPUCTHKM XUMUYECKUX PEAKUMd U
PaBHOBECHBIE KOHIICHTPAIIUH BEILIECTB;

— TPOTHO3MPOBATh BIIMSHUE PA3NIUYHBIX (PAKTOPOB HA PABHOBECHE B XUMHUYECKUX
peaKnmsx;

— OIpENEATh HAIIPaBICHHOCTH MPOIIECCA B 3aJaHHBIX HAaYaJIbHBIX YCIOBHSIX;

— yCTaHaBIUBATh TpaHMIBl obOinacTel ycroiiumBocTH (Da3 B OJHOKOMIIOHEHTHBIX U
OMHAPHBIX U TPEXKOMIIOHEHTHBIX CUCTEMAX;

— ONPEJeNsATh COCTABbI COCYIECTBYIOUINX (ha3 B TeTEPOTEHHBIX CUCTEMAX;

— COCTaBJIATb KWMHETHUYECKHE YPAaBHEHMsI PEAKUMH M IPOTHO3MPOBATh BIIMSIHUE
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TEMIIepaTypbl Ha CKOPOCTH IIPOLIECCa;

— MUCIOJIB30BaThb 3HAHMS O CTPOCHUU BELIECTBA, IPUPOAEC XUMUYECKOW CBA3U B
pPa3IMYHBIX KJIAacCaX XUMHUYECKUX COCIMHEHMM Ul IIOHMMAaHMs CBOWMCTB MAaTEpUAIOB U
MEXaHU3Ma XUMHUYECKHX IIPOLIECCOB, IPOTEKAIOIIMX B OKPYKAIOIIEM MHUPE.

Braoemy:

— METOAMKOH paboThl C aUarpaMMaMH COCTOSIHUS W YMETb HCIOJIb30BaTh WX IS
pelleHHs TPAKTUYECKUX 3aJady CUJIMKATHON TEXHOJOTMH, BKJIIOYAas BbIOOP ONTHUMAaJIbHBIX
COCTAaBOB TEXHUYECKUX MIPOJIYKTOB U OLIEHKY TapaMeTPOB (PU3UKO-XUMHUUYECKUX ITPOLIECCOB;

— TEOPETHYECKMMH OCHOBAMM IIPOLECCOB CHHTE3a CUJIMKATOB, BKJIOYAs 3HAHUA HX
MEXaHU3Ma, KHHETHUKH U BIUSHHAS OCHOBHBIX TEXHOJIOTMYECKUX [1apaMEeTpOB Ha UX
HaIlpaBJIEHHUE, CKOPOCTh U CTEIIEHb 3aBEPIICHHOCTH;

— METOJAAMH M CpPEJICTBAMM TEOPETUYECKOTO M HKCIEPUMEHTAIBHOTO HCCIEI0BAHUS
MIPOLIECCOB CHHTE3a, M3YyYEHUs CBOWCTB CHJIMKAaTHBIX MAaTEPHAIOB B PA3JIUYHBIX COCTOSHUAX
BEILIECTBA.

Kpartkoe coaep:xanue 1UCHUIIMHBI

Paznen 1. Coenunenus kpemuus B TexHojgorun THCM» (camocTosTenbHOE U3YUYEHHUE).

OnemenTapHblii kpemHuid. [losydenue, cBoiicTBa, mpuMeHeHue. CHIHALMABI KPEMHUSL.
[Tonyuenue, cBoiictBa, mpuMmenenue. Kapoun xpemuus. Ilomydyenue, cBoiicTBa, MpUMEHEHHUE.
KpemueBonoponpl. Ilomydenue, cBoiicTBa, mnpuMmeHenue. Kpemueranorensl. Ilonyuenue,
CBONMCTBa, mnpuMeHeHue. KpeMmHuiioprannueckue coenuHeHus. llosmydeHne, CBOMCTBa,
IIPUMEHEHHE.

Paznen 2. Cunmkatel v Apyrue TYroruIaBKUe COSTMHEHUS B Pa3IMUHBIX COCTOSHHSX.

CunukaTel M JpyrHe TYrOIUIABKHUE COCOUHCHHS B KPUCTAIUIMYECKOM COCTOSTHUM.
XuMHUecKasi CBsSI3b B CWIMKAaTaXx M JPYrUX TYroIUIaBKUX coequHeHusx. Kiaccubukamms
cunukaToB. CTpyKTypa KpHUCTIIMUECKUX CHJIMKAaTOB M MX Kiaccupukanus. [lonumopousm.
[Momutumnusm. JlepekTbl KPHUCTAIIMYECKON PEIICTKU: TBEPHAbIE PACTBOPHI  3aMEIICHUS,
BHEPEHMsI U BBIUMTAHMSA; TOUeuHble TerioBble nedekTsl o ortku n dpeHkento; TuHEHHbIE
ne(eKTbl — KpaeBble U BUHTOBBIE JUCIOKALIUU.

PacruiaBel  cunmmukatoB. OCOOEHHOCTH JKUAKOTO COCTOSIHUS M CTPOEHHE DACILUIaBOB
cunukaToB. Teopuu crpoeHus xuaxocteil. OCOOEHHOCTH M CBOMCTBA CHIIMKATHBIX PAcCIUIaBOB
Cunukatel B CTEKJIOOOpPAa3HOM COCTOSIHMM. [umoTe3sl cTpoeHus crekia. OcoOeHHOCTH
CTEKJIOO0pa3HOro COCTOSIHUA. YCIIOBUSL 00pa3oBaHUsl CTEKOJ. Buipl cTekon M MX CBOICTBa.
Cunukatel B BBICOKOJMCIIEPCHOM COCTOSIHUM. OCOOEHHOCTH CBOMCTB BBICOKOJHMCIIEPCHBIX
CUCTEM.  YCTOMYMBOCTb M KOAryJslUsl KOJUIOMIHBIX CHJIMKATHBIX cucTeM. KosutongHsie
CBOMCTBAa KpPEMHE3€Ma, TIelIM KPEMHEBOM KHUCIOTHl. CTpyKTYpHO-MEXaHHMYECKHE CBOMCTBA
CHWJIMKATHBIX BBICOKOJUCIIEPCHBIX CUCTEM Ha IPUMEpax KPEMHETeIeH U CUCTEMBI INIMHAT — BOJA.

Paznen 3. Yuenue o (a3oBbIX paBHOBECHSIX M AMAarpaMMbl COCTOSHUS CHJIMKATHBIX
CHCTEM.

IIpaBuno ¢a3 I'nb6ca. 3HaueHne AuarpaMm COCTOSIHUS JUIsl peLlIeHHs] TEXHUYECKUX 3a/1a4
B TEXHOJIOTUM CHJIMKATOB M JIPYTUX TYIOIJIABKUX COECIUHEHUH, TEPMHUHOJIOIUS, MpaBwio (a3
I'n66ca m ero mpuMmeHeHHe NMpH paboTe ¢ aUarpaMMamMH COCTOSHH. MeToabl MOCTPOEHHUs
JUarpaMM COCTOSIHHUS.

JluarpaMmbl ~ COCTOSIHMSL ~ OJHOKOMIIOHEHTHBIX ~ CHCTEM.  OJIEMEHTBl  CTPOCHMS
OJJTHOKOMITIOHEHTHBIX ~ JUarpamMMm cocTosiHusi. Jlmarpamma cocrtosiHusi  cuctembl  SiOz.
[Tonmumopdubie MOAKM(DUKAIIUN KpEMHE3eMa - KBapll, TPUIUMUT, KPUCTOOATUT, XapaKTepUCTUKA
UX CTPYKTYpHI U cBOICTB. IlociieqoBaTenbHOCTh U CKOPOCTh (Pa30BBIX MPEBpAILEHUH B CUCTEME
SiO2 m BiIMsSHUE MHHEPAIM3aTOPOB HA AITHU TpeBpamleHus. V3MeHeHHe ynenbHOro oObema
MaTepuaia npu ¢Ga3oBbIX MpeBpamieHussX. OTKIOHEHUS! OT PaBHOBECHBIX COCTOSHHM B CHUCTEME
SiO2. OcoOble pa3sHOBUAHOCTH KpeMHe3eMa (KOJCUT, KHTUT, CTHIIOBHUT, BOJIOKHHUCTBHIH
KPEMHE3eM) | YCIIOBUS HX MMOJy4eHUs U cBolicTBa. KBapueBoe crekno. 3nauenue cucremsl SiO2
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JUTSL XAMUH | TexHoJoruu cuimkatoB. Cuctembr MgO, AlOs.

JluarpaMMbl COCTOSIHUSL JBYXKOMIIOHEHTHBIX cUCTeM. (OCHOBHBIE THIIBI AHArpamm,
AIIEMEHTHI UX CTPOCHHS U TMpaBuiia paboTel ¢ HUMU. [IpaBuiio pelyara W ero mpuMEHEHHe IS
KOJIMYECTBEHHBIX PAcueTOB B JIBYXKOMIIOHEHTHBIX CHUCTeMax. J[parpamMMbl COCTOSHHSI CHCTEM
Na;0-Si0,, CaO-SiO,, Al;03-Si02, MgO-SiO2. OcoOeHHOCTH 3THX CHCTEM M Kparkas
XapaKTePUCTHKA CYIIECTBYIOMINX B HUX COCMHEHUH (CHIMKAThl HATPHS, METACUIIMKAT KaJIbIIHS,
JIBYXKQJIBLUEBBIA CHJIMKAT W €r0 IMOJUMOP(H3M, TPEXKaIbIMEBbIH CHIUKAT, MYJUINT,
dopcrepur, 3HCTAaTUT). OnpenencHUe MOCIEAOBATEILHOCTH (A30BBIX MPEBPAIICHUN B ITHX
chUcTeMax NpH W3MEHEHUHM TEMIepaTypbl. 3HAUYe€HHE CHCTEM JIsi XUMHU W TEXHOJOTHH
CHJIMKATOB U IPYTHX TYTOTUIABKUX COCTUHEHUH.

JlmarpaMMBbl  COCTOSIHHSI TPEXKOMIOHEHTHBIX cHCTeM. (OCHOBHBIE THITBI JUATrpaMM,
DIIEMEHTHl WX CTPOCHUS U TIpaBWwia padOThl ¢ HUMH. M30TepMHYECKHE CEYCHHS U
MOJIUTEPMHUYECKUE pa3pesbl. [IpuMeHeHne mpaBmia pblyara Ui KOJHMYECTBEHHBIX PacueToOB B
TPEXKOMITIOHEHTHBIX cucTemax. Jnarpammer coctosinus cuctem Nax0-CaO-SiOz, CaO-AlxOs-
Si02, MgO-Al203-Si02, MgO-CaO-SiO,. OcoOeHHOCTH ATUX CUCTEM M KpaTKasi XapaKTepUCTHUKA
CYIIECTBYIOIIMX B HUX COCOUHEHUH (IEBUTPHUT, TEJICHUT, AHOPTHT, INIMUHENb, KOPIHEPHT,
carnpuprH, MOHTHUYEIUIUT, MEPBUHHUT, OKEPMAHWT, JIHOICHI, TBEPIbIE PACTBOPBI ATHX
coenuHeHuil). Onpenenenne MOCIeI0BATENIBHOCTH (DAa30BBIX MpPEBpALIEHUH B ATUX CHCTEMax
pU M3MEHEHHH TEMIIEpaTypbl. 3HAYeHHWE CHCTEM Uil XHMHU W TEXHOJOTHH CHUJIMKATOB M
JPYrUX TYTOIJIABKUX COCIMHEHUM.

Paznen 4. ®u3nko-XxMMHUYECKUE OCHOBBI IIPOLIECCOB IIPU CUHTE3€ CHIIMKATHBIX U JIPYIUX
TYTOTUIaBKUX COCTMHECHUH.

Hucconnanus. KoHcTaHTa paBHOBECHS U YIIPYrOCTh TUCCOLMALINU U UX 3aBUCUMOCTb OT
TeMIepaTypbl JJIsi KapOOHATOB, CyJIb(AaTOB M HUTPATOB, UCIOJIB3YEMbIX B KaU€CTBE ChIPbEBBIX
MaTepUAJIOB B TEXHOJIOTUHU CUJIMKATOB U JPYrHX TYTOIUIABKMX MaTepHasIoB.

Herunparanus. @opMbl CBSI3U BOJBI B TBEPABIX TENaX M €€ CTPYKTYPHOE COCTOSIHHE:
KOHCTUTYLIMOHHAs,  KpPUCTAUIM3alMOHHAasT M aAcopOLMOHHAas  Bojaa. [ 'MApoKcunbl,
KPUCTAJNIOTUAPAThl MOCTOSTHHOTO M IIEPEMEHHOI0 COCTaBa, LIEOJUTHL. MexciaoeBas BoJa B
IJIMHUCTBIX MUHepanax. DakTopsl, BIMAIONME Ha Ipolecc aeruapatauuu. [loBenenue BemecTs
U CTPYKTYpHbBIC U3MEHEHUS TP AETUIpaTaliii. DHTAIbIM JeruapaTaluy.

Teepnodazossie peakuuu. OOLIME CBEAEHHMS U 3HAYEHHWE I'e€TEPOI€HHBIX PEaKUUH A
TEXHOJIOTUM CHJIMKATHBIX W JPYTUX TYTOIUIAaBKMX MaTepuanoB. Bumsl u mexanusm auddysun
opu  TBepAO(a30BBIX peakuusX U CTaguM, JHMMUTHPYIOUIME HX CKOpPOCTb. CXeMbl
11} y3nOHHBIX MPOLIECCOB HAa MPUMEPE HEKOTOPBIX PEAKUMH B TBEPAOM COCTOSHMU. Teopus
Tammana-Xensana. OnucaHue KMHETHKH TBEpAO(A30BbIX PEAKIMH € MOMOLIbIO Pa3IMYHBIX
Mozeneld. OcoOeHHOCTH peakiii B TBEPAOM COCTOSHUM U (haKTOPbI, BIUAIOIINE HA UX CKOPOCTb.
Ponp xuakoih u rasoBoil (a3 mnpu TBepao(dazoBbIX peakuuax. TepmMoauMHaMUUEcKas
XapaKTepUCTHUKA PEAKLUH B TBEPIOM COCTOSHUM.

Cnekanue. CymHOCTb, MPHU3HAKM M JBIXKYILAs CUJIa IpolLecca CleKaHus. Buel
cnekaHus. Mexanusm TBepzo¢azoBoro crnekanus no @penkento u [Iunecy, MexaHu3M Apyrux
BUJIOB crieKaHus. Posib KpUBH3HBI HOBEPXHOCTH Ha I'PAaHUIIE pa3jiesia «Iopa-TBEpA0e TENO» MPH
criekaHuu. ['paieHT KOHIIEHTpalluy BaKaHCHI B TBeploM nopuctoM Tene. Kunetnka mpouecca
cnekanus. KoanecueHuus M KpurTepuanbHbelii pazmep mop mno [erysuny. Ponb BszkocTH u
MIOBEPXHOCTHOTO HATSDKEHHS KHUIKOHM (ha3bl MpH )KUIKOCTHOM criekaHuU. PakTophl, BIUSIONINE
Ha TpolecCc clieKaHus. BiusHue cnekaHus Ha CTPYKTYPY M CBOMCTBA CHJIMKATHBIX M JIPYTHX
TYrOIJIaBKUX MaTepHAaJIOB.

Pexpucramnmuzanus.  CymHOCTb, NpHU3HAKM M JBHOKYIIAs  CHJa  Ipoliecca
pekpuctaunzauuu. IlepBuyHas ¥ BTOpUYHAs peKpHCTAIM3aAIMsA. MeXxaHu3M M KUHETHKa
nporecca pekpucrtau3anui. Cxema pocTta 3epeH Npu BTOPUYHON peKpUCTAILIM3ALMU IO
bypke. Poip KpuUBH3HBI TIOBEPXHOCTM Ha TpaHULE CONPHKOCHOBEHHS 3€peH IpHU

87



pexpucTtaun3aui. PakTopsl, BIUSIOUIME HA CKOPOCTh PEKPHUCTAUIM3ALMU, U €€ BIMSHHUE Ha
MUKPOCTPYKTYPY ¥ CBOMCTBA CUIMKATHBIX U JPYTUX TYrOIIABKMX MaTepUAIOB.

[TnaBnenue. [InaBnenue kak (HazoBbi epexoa nepBoro pojaa. CTpyKTypHbIE H3MEHEHUS
npu miasieHuy. [Ipenmnasienre 1 npouecc KOonepaTuBHOIO MO3UIMOHHOTO Pa3ylopsaI0UEHUsI.
Temneparypa mniaBieHHUs U €€ CBSI3b C TEIUIOTOM IUIABJIIEHUS M W3MEHEHUEM DSHTPOIHU.
BuyrpenHune u BHemHWE (aKTOphI, BIUSIOIIME HA TEMIEpaTypy IUIaBiIeHHA. TyromiaBkue
BemiectBa. Crienn(uka MaBjIeHUs] KPUCTALTHYECKUX M aMOP(HBIX TEJ.

Kpucrannuzanusa. OOpa3oBaHMe LEHTPOB KPUCTAIM3AaLMU U POCT KPUCTAILIOB.
OCOOEHHOCTH M MEXaHU3M TOMOT€HHOTO U Te€TEPOreHHOTO 3apobIieo0pa3oBaHusi HOBOHM (pa3bl
B pacmiaBax. CKJIOHHOCTh pAacIUIaBOB CHUJIMKAaTOB K IE€peoxJaxaeHuto. MexaHusM pocta
KpUCTAJIJIOB B CHJILHO U €Ja00 IMEepechIleHHbIX paciuiaBax. Ponb 1e(eKToB KpucTalandeckon
peleTku (AUCIOKalMii) MpU pocTe KPUCTALIOB. 3aBUCUMOCTh YHCia 00pa3yloIKXCsl LIEHTPOB
KpUCTAJIIM3allMU U JIMHEHHOW CKOPOCTH POCTa KPUCTAIJIOB OT CTENEHU MEepeoXJIakICHUs.
Kpusbie Tammana. 3HadeHue mpolecca KpUCTAIM3ALUKU B TEXHOJIOTUHM CHJIMKAaTOB U €ro
BIIMSIHUE HAa CBOMCTBA TEXHUYECKHUX MPOIYKTOB.

4. O0beM y4eOHOI JUCHTUNIMHBI

. Bcero

Bun yae6HoI paboThI i v
OO6mrast TpPyA0€MKOCTh JUCITUTUTHHBI 6 216
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 2,2 80
Jlexumnm (JI) 0,4 16
[Tpaktrueckue 3ansatus (113) 0,9 32
JlabopaTtopusie paboTs (JIP) 0,9 32
CamocrosiTeJibHasi padoTa 2,8 100
CaMoCTOsATENbHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHHBI 2,8 100
Buabl KOHTpOJIS
JK3aMeH 1 36
KonTtakTHas paboTa — mpoMeKyTOYHas aTTeCTaIUs 1 0,4
IToaroroBka K ’K3aMeHy. 35,4
Bujx uToroBoro KOHTpoJIs: DK3aMeH

N Bcero

Bun yaeOHoM paboTh 36 Actp .
OO61ast TpPyA0E€MKOCTh AUCHHUTIITUHBI 6 162
KonTakTHasi padoTa — ayIUTOPHbIE 3aHSATHS: 2,2 12
Jexiun 0,4 60
[Ipaktnueckue 3anstus (113) 0,9 24
JlaGopaTtopHubie padoTs (JIP) 0,9 24
CamocrosiTesibHast padora 2,8 75
CaMoCTOATENBHOE N3YUEHHUE PA3JIEN0B IUCIUIUINHEI 2,8 75
Buabl KOHTpOJIA:
JK3aMeH 1 27
KoHTakTHas paboTa — MpOMEXYTOUYHAs aTTeCTalHs 1 0,3
[ToaroToBka K 3K3aMeHY. 26,7
Buja nTOroBoro KOHTpoOJIsi: JK3aMeH

AHHOTausA padoveil NPOrpaMMbl JUCHUIIIMHBI
«HCcTpyMeHTA/IbHbIE MeTO/IbI (PU3HKO-XUMHYECKOT0 AHAJIN32 B XUMUY€ECKOH TeXHOJI0T N
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TYIOIUNIABKUX HEMETAVIMYIECKUX H CUWINKATHBIX MaTCPHAJI0OB>»

1. Heab AMCUMIVIMHBI — TPUOOpETEHHE 3HAHMN M HABBIKOB B IJIAHUPOBAHUM H
NPOBEACHUU  (PU3MKO-XMMHUYECKUX  HCCIECAOBAHUN  TYrOIUIaBKUX  HEMETAUIMYECKHX U
cwivkatHbix  MarepuanoB (THCM), ¢opmupoBanne komMmeTeHUMid B o0O0JacTH aHajiusa
HEOPraHUYECKUX MaTepHalIOB € UCIOJIb30BAHUEM COBPEMEHHBIX IPUOOPOB U METOJIOB.

2. B pesyabrare wu3y4yeHus: AMCUMILVIMHBI O0y4Yawummiics 1O Hporpamme
O0axajiaBpuaTa J10JI7KeH:

Obnaoams cienyromumu mpodeccnonansabivu (I1K) komMneTeHIusIMHu:

— CTMOCOOHOCTBIO TUIAHUPOBATH U MTPOBOJIUTH (PU3MUECKHE U XUMHUUECKUE IKCTIEPHMEHTHI,
MIPOBOJUTH 00pabOTKYy UX pe3ylbTaTOB M OIEHMBATh NOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl U
YCTaHABIMBATh TPAHUIIbl UX NPUMEHEHUS, IPUMEHSATh METOJbl MAaTeMaTUYECKOro aHajlu3a U
MOJICTUPOBAHMSI, TEOPETUIECKOTO U IKCTIepuMeHTanbHoro uccnenoBanus (I1K-16);

— TOTOBHOCTBIO MPOBOJWUTH CTaHAAPTHbIE U  CEPTUPUKAIMOHHBIE HCHBITAHUSA
MaTepHaNIoB, U3JICIHI 1 TeXHoIornueckux mnporeccos (I1K-17);

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHMSI CBOMCTB XUMUYECKHX COEAMHEHUN U MaTepuasoB
Ha MX OCHOBE JJIs pelieHus 3aaa4u nmpodeccrnonansHoi aestenproctu (ITK-18).

3namy:

— COBpPEMEHHbIE Hay4yHbIE JIOCTH)KEHHS M TEpCHEKTUBHbIE HampaBieHusi paboT B
o0nacTu aHaM3a TYroIIaBKUX HEMETAIUTMUYECKUX M CUIIMKATHBIX MaTepUaOB;

— BO3MOXHOCTHM MHCTPYMEHTAJIBHBIX (PU3UKO-XMMHUYECKUX METOJOB aHaiu3a IMpu
pelIeHNH KOHKPETHON Hay4HOU 3a/1auM U 00JacTU UX IPUMEHEHUS;

— OCHOBHBIE aHaJUTHYECKWE M  HUHCTPYMEHTAJIbHbIE  METOJAbl  HCCIEIOBAaHUS
TYrOIUTABKUX HEMETAJUNIMYECKMX U CHJIMKATHBIX MaTepHallioB M HX METPOJIOTHYECKUE
XapaKTEPUCTHUKH.

Ymems:

— 000CHOBaHHO BBIOMpATh METOJbl HCCIENOBAaHUS, COOTBETCTBYIOIIME MPUPOIC
aHAJIM3UPYEMOTro MaTepHala 1 3a/1a4yaM 3KCIIEpUMEHTA;

— IJIAaHUPOBATh U MIPOBOJUTH aHATUTHYECKUE UCCIICOBAHNUS;

— aHaJM3UPOBATh NOJYYCHHBIE PE3YIbTAThI U OMPEENIATh MOTPEIIHOCTH U3MEPEHUH.

Braoems:

— MeToJaMU pabOoThl C HAYYHO-TEXHUUYECKOH, CIIPAaBOYHOMN JUTEpaTypOl U 3JIEKTPOHHO-
OMONMMOTEYHBIMU pecypcamMH, B TOM YHCJE, [0 BOIPOCAM aHAJUTHYECKUX HCCIEeIOBAaHUI
THuCM;

— MPaKTUYECKMMH HAaBBIKAMU IPOBEICHHS AHATUTHUECKUX OIpE/IeIeHU, MEeToJaMu
MOATOTOBKU MPOO K aHAIU3Y;

— CIIOCOOHOCTHIO U TOTOBHOCTHIO K COBEPIICHCTBOBAHUIO METOJUK MCCIECIOBAHUS U UX
MPUMEHEHUIO B CaMOCTOSITENIbHOM Hay4yHO-HCCIEAOBATEIbCKON NIeATENbHOCTH B o001acTu
HEOPraHUYECKOTO MaTepUaIOBEICHHS.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

Paznen 1. Meronel wuccaenoBaHus (ha3oBOro coctaBa M CTPYKTYpPhl CHIIMKATHBIX
MaTepHajIoB

1.1. TepMuyeckre METObI aHATHM3a

CyTb MeTO10B TepMUYecKoro ananuza. Kiaccudukanus TepMHUUEcCKUX METOJIOB aHAIU3a
B 3aBUCHUMOCTH OT OIIpeleNsieMbIX CBOMCTB BellecTBa: uddepeHnnanbHO-TepMUUECKUH,
TEPMOTPaBUMETPUUECKH, Fa30BOJIOMOMETPUYECKUH, TUIATOMETPUYECKUH.

OcnoBel  muddepenunansHo-Tepmuueckoro  ananuza (HATA). Tepmorpamma u
tepMmuueckue 3PdexTpl. XapakTepucTUKa TepMUYECKUX 3(¢eKToB. DTajJOHHBIE BEIIECTBA U
TpeboBanus K HUM. [loaroroBka npo0O u (akropsl, Biausonme Ha pe3yabTatel I TA.

OCHOBBI TEPMOTPaBUMETPUUYECKOTO aHaiIu3a. MeTo bl ONpeAeaeHusl U3MEHEHHSI MacChl
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HCCIIEyEMOI0 BEUIeCTBAa IPpU TEPMUYECKOM aHallM3€: CTaTHYeCKas TepMOTpaBUMETPHS,
IMHAMUYecKass TEpMOTpaBUMETpHs, u300apHas TepMmorpaBumerpus. JuddepeHunanpaas
TEPMOI'PAaBUMETPUS U €€ BOZMOKHOCTH.

JlepuBarorpadmyeckiii aHann3 W €ro OTIMYUTEIBHBIE OCOOEHHOCTH. AmmapaTypHOe
odopmIIeHHE: OCHOBHBIE Y3JIbI M IPUHIUIT paboThl nepuBaTorpada. [loaroroBka npod u TeXHUKa
MpoBeACHUST aHanu3a. KayecTBEHHBI W KOJMYECTBEHHBIM JIepUBaTOTpapuuecKuili aHamus.
PacmmmpoBka nepuBarorpamMm. DakTophl, BIHSIONIME HA TOYHOCTH JEpHUBATOTpaduUIecKOro
aHanmm3a. BIOOp ONTHMaNbHBIX YCIIOBHI NMPOBENCHUS aHAIN3a MPU HCCIEJOBAHWU CHIPHEBBIX
MaTepHUaIoB, U3yYEHUH IPOLECCOB CHHTE3a TYIOIJIAaBKUX HEMETAJUIMUECKUX M CUJIMKATHBIX
MaTepHaJiOB ¥ CBOMCTB M3/eNUi Ha UX ocHOBe. Q-nmepuBarorpadus.

HuddepenunansHas  ckanupytomas  kamopumerpus  (JCK):  oTimuurenbHble
OCOOEHHOCTHM MeTOoJa M O00JIacTH MPAKTUYECKOTO MCIIOJIb30BaHUS MpPH  HCCIEIO0BAHUU
CHJIMKAaTHBIX MaTE€pHaJIOB.

1.2. PerTrenorpaduueckie METO bl aHAIH3a

Bo3HUKHOBEHME M NPHUPOJA PEHTTEHOBCKHUX JIyde. XapaKTEpUCTUKH PEHTTEHOBCKOTO
n3nydeHus. [{udpakius peHTreHOBCKOro m3nydeHus. YpaBHeHue Bymnbga-bperra. Mcrounuku
PEHTT€HOBCKOTO  u3iydyeHUs. (OCHOBHBIE Y37bl U MPUHIMUI PpabOThl  PEHTTEHOBCKUX
TU(ppakTOMETpOB. MEeTOIbl ChEMKH PEHTI€HOIPAMM.

KadgectBennsiii pentreHoda3oBsiii anamus. llpurotosnenune obOpasmnoB. Pacmmdposka
peHTtreHorpamm. MpaeHtudukanus KpUCTAJUIMUECKUX BEIIECTB METOJAOM mopomika. OieHka
pa3MepoB HaHoOKpHcTauioB MeroaoMm J[lebas-lleppepa. KonmdecTBeHHbIN peHTreHO(a30BbIN
aHanu3. [lpaBuna mnpoBeneHHS KOJUYECTBEHHBIX oOIpeaenaeHuil. MeToabl KOJU4eCTBEHHBIX
OTIpeJIeNIeHUI: METOJI CTaHJAPTHBIX CMeECEil; METOJ BHYTPEHHErO0 CTaHJapTa; METOJ JA00aBOK;
METO/1 BHEUIHETO cTaHaapTa. MaccoBblil K09(h(DULIMEHT NOTJIOMICHUS L.

1.3. CnextpohoTOMETpUUECKUNA aHATIN3

OcHoBHBIE 3aKOHBI CBETOMNOTJIOIIECHHUS. CrniocoOsl IIPEICTABIICHUS
cnekTpo(hOoTOMETpUUECKUX BeMurH. [IpuunHbl OTKIIOHEHHI 0T 3akoHa byrepa-Jlambepra-bepa.
Texnuka omnTuueckoi crekTpockonuu B Y® wu BuguMoi olOmactsx cnekrpa. llpumeHeHue
cnektpodpromerpun B Y® u BUIUMON 001acTIX ONTUYECKOTO CIEKTpa A H3ydeHUS
MIPOITYCKaHMs, OTPAKEHHUS U MOTJIOIIEHUS CBeTa OECIBETHBIMU U OKPALIEHHBIMU CHUIMKATHBIMU
MarepuagamMu.

Teopernueckne ocHoBbI KoJsebatenpHOM (MK- m KP-) cmekrpockomuu cTekosl u
KPUCTAJUIMYECKUX CUIUKATOB. TexHuka u nposeneHue ananu3oB Ha K- nu KP-cnektpomerpax.
HNutepnperanusa cnektpoB. Ilpumenenne WK u KP-cnekrpockomuu it  CTPYKTYPHBIX
HCCIEA0BaHUMN CUIIMKATHBIX MaTepUaJIOB.

1.4. MUKpOCKOTIMYECKHUI aHAIIU3

Onrtuueckas MHUKpPOCKONUs. TeopeThuyeckre OCHOBBI ONTHYECKOW MMKPOCKOMHH.
[IpuHUMn JEHCTBUS ONTUYECKOTO MUKPOCKONA M €ro XapakTepuCcTUKU. OCHOBHBIE THUIIBI
ONTUYECKUX MHKPOCKOMOB U X YycTpoiictBo. [loarotoBka mpo® k aHanmuzy: mpo3payHbie
nuidbl, TOJUPOBaHHBIE HUIH(BL, MPO3payHO-ToNupoBaHHble 1ML  CoBpeMeHHbIE
MeTajuiorpaguueckue MHUKpOCKOINbl. OCHOBHBIE METOIAMKH CHEMKH Ha METaJUIOrpapuuecKux
MHUKpOCKONax. MeTop! CielMagbHOr0 MUKPOCKOIIMYECKOTO aHATIN3A.

OnexTpoHHass MuKpockomnus. Teopernueckue OCHOBBI MeTofa. (OCHOBHBIE BHIBI
3JIEKTPOHHBIX MUKpPOCKOTOB. IIpocBeunBaromuii anekTpoHHbIN Mukpockon (II9M): ycrpoiicTBo
U TpUHIMI JedcTBUs. PacTpoBblil (CKaHHMpyOLIUI) 3IEKTpOHHBIM Mukpockon (POM):
YCTPOMCTBO © mpuHOUN JeicTBus. CkaHUpyromue 30HI0BbIe MHKpockombl  (C3M):
CKaHHMPYIOLME SJIEMEHThl W MpuHIMI jAedcTBud. [loxroroBka oOpasuoB [uis HcCIeTOBaHUS
MaTepHalioB Ha MUKpockomax. MHdopmarus, nonydaemas Ha pacTpPOBBIX U MPOCBEUMBAIOLIUX
MHUKpOCKonax. MeTopl UCCIeA0BaHUs: IPSIMbIE U KOCBEHHBIE.

Paznen 2. Metonpl uccienoBanysi JUCIEPCHOCTU CHIIMKATHBIX MaTepUalioB M MOPOBOU
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CTPYKTYPBI HCKYCCTBEHHOTO KaMHSI
2.1. Meromp!l UCCIIEAOBAHUS JUCTICPCHOCTH MOPOIIKOOOPA3HBIX MAaTEPHUAJIOB
JucnepcHbie cucTeMbl. XapaKTepUCTUKA JUCTIEPCHBIX cucTteM. (OCHOBBI aHallnM3a

MOPOIIKOOOPA3HBIX MaTepHasioB. | paHYJIOMETPHUYECKUN COCTaB TUCTIEPCHBIX MATEPHUATIOB Kak

BOKHBIM  (AKTOp PpPEaKIUOHHOW CIIOCOOHOCTH CBHIPHEBBIX MAaTEPHAIOB B  IpoIlieccax

KIIMHKEPOOOOpa3oBaHUsT W IIEMEHTOB MpH ruapaTanuu. CrocoObl OMpenesieHUus pPa3MepoB

YJaCTHIl HEMTPaBWILHOH Gopmbl. Teopust SKBUBAICHTHBIX cdep.

Mertompl onpeseseHus yaeabHON MOBEPXHOCTH MOPOIIKOOOPA3HBIX MAaTePUAIOB: METO]
BO3/JIYXOINPOHUIIAEMOCTH; METOJI HHU3KOTeMIepaTypHou ancopOuuu azota. CyTb METOOB,
anmnaparypHoe oopmieHue, 00paboTka pe3yinbTaToB.

Mertompl omnpeenieHus rpaHyIOMETPUUECKOT0 COCTaBa MOPOIIKOOOPa3HBIX MAaTepUAJIOB:
CUTOBOM aHaIM3; CEIMMEHTAIIMOHHBIN aHAIU3; CEMapallMOHHBIN aHAIU3.

Meron nazepHod AuGpPAKIUK, TEOPETUYECKHE OCHOBBI MeTona. [lpuHumm aeicTBUs
Jla3epHOTO MUKpoaHaiu3aropa. [ panynorpammsl. (uddepennnanbaas u nHTErpaibHas KpUBbIe
pacrpeiesieH!s YacTHIl TI0 pa3Mepam.

ComnocTaBUTENBHBIN aHAIM3 W TPUYMHBI PACXOXKJECHUS PE3YJIbTaTOB OMpPEACICHUS
JUCTIEPCHOCTH MOPOIIKOOOPa3HBIX MAaTEPUAJIOB, MTOJYICHHBIX PAa3IMYHBIMUA METOIAMHU.

2.2. Metoapl uccien0BaHus IOPOBOM CTPYKTYPbI KAMWJLIPHO-TIOPUCTBIX TEI

XapakTepucTuKa KamWUBIPHO-TIOPUCTHIX Tell. Kitaccudukanus mop B MOPHUCTHIX
Marepuanax. B3anMoCBA3b MEXIy KanWUIIPHO-TIOPUCTOM CTPYKTYpOM Marephana H €ro
(bMBUKO-TEXHUYECKUMHU CBONCTBAMH.

Knaccudukarus MeTo10B onpesiesieHnst TOpOBOM CTPYKTYPhI MaTepuaiioB. OnpeeneHue
MOPUCTOCTA METOJIOM PTYTHOM MOPOMETPUU. YCTPOWCTBO, MPUHUMUII ACHCTBUSA W JUANa30H
M3MEpEeHusl MOPOMEPOB HU3KOTO U BBICOKOTO namieHus. uddepeHunanbHas U MHTETpalbHas
noporpammsl. Pacder o0bema u fuametpa rmop marepuana. OnpeneneHne OTKPHITONH MMOPUCTOCTH
METOJIOM HAcChIlIeHUs. Pacuer 3aKpbITON MOPUCTOCTH.

Paznen 3. Metoapl ucclieoBaHUST MEXAHMYECKMX W YIOPYrUX CBOMCTB CHIIMKATHBIX
MaTepuaioB

3.1. MeToap! onpeneneHust IpOYHOCTHBIX XapaKTEPUCTUK

@akTophl, BIUAIOIIME HA TPOYHOCTHBIE MMOKA3ATENIM CHJIMKATHBIX MaTepuanoB. MeTosl
OTpeJeNieHus] TPEJeIOB IPOYHOCTH TMPU CXKATHM, pacTsbkeHud, wu3rube. TpeboBanus
crannaproB. Hcnons3dyemble wmarepuanbl. lloaroroBka o0pa3loB H  YCIOBUS XPaHEHUS.
Hcnonb3yemoe obopynoBanue u ocHacTka. O0paboTKa MOTydeHHBIX Pe3yIbTaTOB.

3.2. Meroapl omnpeaenaeHus TPEUIMHOCTOMKOCTH M YOPYrMX CBOMCTB CHJIMKATHBIX
MaTepuaioB

OOmue cBeeHHs 0 MEXaHUYECKHX W YINPYTUX CBOMCTBAX CHIMKATHBIX MAaTEPHUAJIOB.
@DaxTophl, BIMUSIONINE HA TPEHIMHOCTOMKOCTh (KpUTHYECKUl KO3()(PUIIMEHT HMHTEHCHUBHOCTH
HanpspkeHuit). OnpeneneHrue TPeImUHOCTOMKOCTH. MeToapl ompeneneHusl yrnpyrux CBOWCTB.
Cratuueckre U JUHAMUYECKUE METOJIbl U3MEPEHUs] MOAYIs yrnpyroctu. OnpeaeneHne MOIys
yIPYroCTH KEpPaMHUYECKUX MaTepuajoB MO CTpelae mporuda U pe30HAHCHBIMU 3BYKOBBIMU
METOJaMHU.

4. O0beM yueOHOUH TUCHUILINHBI

Buner yae6HOI paboThI Beero > cemectp
3E akag. 4. | 3E | axkan. 4.

OO0masi TPy10eMKOCTb IV CHUTIIHHbBI 4 108 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 1,33 48
Jlexumm (JI) 0,4 16 0,4 16
Jlabopatopusie pabotsl (JIP) 0,9 32 0,9 32
CamocrositesbHas padora (CP) 2,67 96 2,67 96
KoHnTakTHas camocrosiTenbHas paboTa 2,7 0,4 2,7 0,4

91



CamocrosTenbHOE U3yUeHHE Pa3/IeioB 95.6 95.6

JIMCHUTUTHHBI

Buabl KOHTpOJIA:

3auem c oyeHKol ‘ ‘ + ‘ ‘ +
B yueGioii paGors S | seps | 3 | sems

OO0uasi TPy10€eMKOCTb IV CIIUTIJIMHbI 4 108 4 108

KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36 1,33 36

Jlexuunm (JI) 0,4 12 0,4 12

JlabopaTtopusie paboTs (JIP) 0,9 24 0,9 24

CamocrositesbHasi padora (CP) 2,67 72 2,67 72

KoHTrakTHas camocTosiTeNbHas paboTa 0,3 0,3

CaMoCTOSATENBHOE N3YUEHHUE Pa3/IEIoB 2,7 717 2,7 717

JMCIUATUTHHBI

Buabl KOHTpOJIA:

3auem c oueHKoul ‘ ‘ + ‘ ‘ +

AHHOTanus padoyeil NPporpaMMsbl AU CHMIJIMHBI
«IKOJIOTUsI B XUMHYECKOH TEXHOJIOTHH TYTOIVIABKUX HEMETAIMYECKUX M CHIIMKATHBIX
MaTEepHAJIOB»

1. Heap aucuuniauHbl — chOpPMUPOBATH Y CTYIAEHTOB IPEICTABICHUE O COBPEMEHHBIX
9KOJIOTHUECKUX TpolsieMax, 0 (U3UKO-XUMUYECKUX MPOIEcCcax, MPOTEKAIOUIUX B Pa3IMUHBIX
KOMITIOHEHTaX OKpYXKalolleld cpelpl U O CTENeHH AaHTPOIOIeHHOTO BO3JCHCTBUS HAa OTH
MIPOLIECCHI; BHIPA0OTAaTh y CTYAEHTOB HAaBBIKM CHCTEMHOTO IMOAXO0Ja K M3YUEHHUIO U PELIECHUIO
9KOJIOTHUECKHUX  MpoOsieM, BO3HUKIIMX B  pe3ylbTaTe  IPOMBIIIJICHHO-XO03HCTBEHHON
NEeSITeIbHOCTH YeJIOBEKa, Pa3BUTh MBIIIJICHUE, TO3BOJISIONIEE TPABUIIBLHO OIICHUBATh JIOKAJIbHbIC
Y OTJIAJICHHBIE MOCJIECTBUS MPUHUMAEMBIX PELICHU 7151 OKpYKaIoUIeil cpeibl U YeoBeKa.

2. B pe3yabrare wu3yYeHHs AUCHMILUIMHBI O0y4YaWIIMUCA 10 MNporpamMmme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyromumu odmenpodeccuonanbabiMu  (OIIK) u mpodeccrnonabHbIMU
(ITK) koMmeTeHITAMU

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOW (PHU3MYECKOW KapTUHE MHpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIeCTBA JUIsi TIOHUMaHUs
OKpYy’KaroIiero mupa u siieauii mpupoast (OI1K-2);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUSI O CTPOCHHUU BEIIECTBA, MPUPOAEC XUMHYECKOU
CBSI3HM B Pa3jMUYHBIX KJIaccaX XMMHUYECKHX COCTUHEHHH Ui MOHMMAaHUS CBOICTB MaTepHallOB U
MEXaHHU3Ma XUMUYIECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyskatomem mupe (OITK-3);

— TOTOBHOCTBIO TPUHHUMATh KOHKPETHbIE TEXHMUYECKHE pEIICHUs Mpu pa3padoTke
TEXHOJIOTHYECKHX IPOIIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA U TEXHOJOTHH C YYETOM
AKOJIOTMYECKUX MOCIIeACTBUI ux npumenenus (ITK-4).

3namo:

— OCHOBHBIE 3aKOHBI 00IIIEH IKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHHUS U (PYHKIIMOHUPOBAHUH OHOChEpHI;

— COBPEMEHHBIE IKOJOTHYECKHE MPOOIEMBI;

— OCHOBBI PAlIMOHAILHOTO MPUPOIOTIOIE30BAHNS;

— OCHOBHBIE TIPUHITUIIBI 3LTUTHI TPUPOTHON CPENbI OT aHTPOTIOTCHHBIX BO3/ICHCTBUM
CTpOEHHE OCHOBHBIX Teocdep 3eMlid U OCHOBHBIE (PU3UKO-XUMHUYECKHE IMPOIIECCHI,
MPOTEKAIOIINE B HUX;
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— OCHOBHBI€ MTOHATHUS U IPUHIUIIBI KOHIIETIIUU YCTOWYMBOTO Pa3BUTHS;

— OCHOBHBIE CBEIEHHS O TJoOanbHOW MpoOieMaTuke, TMPUPOIHBIX pecypcax,
IJIAaHETAPHBIX TPAaHULIAX, AaHTPOMOTEHHOM BO3JIEUCTBUM HAa OKPYXKAIOIIYIO CPENy, YIpaBJICHUU
KaueCTBOM OKPYKAIOIIEeH Cpeibl;

— TPUHIIUIIBI 3€JICHON XUMUHU.

Ymems:

— paccmaTpMBaTb KOHKPETHbIE NYTU pelleHns npobaem oxpaHbl NPUPOAbI B Pa3/INYHbIX reorpaduyeckmx
N 3KOHOMWYECKUX YC/IOBUSAX;

— TPUMEHSATh TOJIYYCHHBIC 3HAHMS JJIs OLICHKHM COCTOSIHHMSI OKPYXKAIOIIEeW cpeabl U
palMOHAIBHOTO UCTIOJIB30BaHUs IPUPOIHBIX PECYPCOB;

— HCTOJB30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTHM M 0a3bl JAHHBIX IS PEIICHUS
KOHKPETHBIX IKOJIOTHYECKUX MPOOIIEM.

Braoemy:

— 0a30BBIMU TEOPETUUYECKUMH 3HAHUSMH B 00JIACTU SKOJIOTUH.

— 6a30BbIMM 3HAHMAMM B 061aCTM IKOHOPMUPOBAHUA;

—TIOHSATUHHBIM aIllapaToM B 00JIaCTH OOIIEH IKOJIOTHH, PallMOHATIBFHOTO UCIIOJIB30BAHUS
MIPUPOTHBIX PECYPCOB U 3AIUTHI OKPYKAIOIICH CPEIbI;

— MeTodamun M/J,eHTVId)VIKaLI,I/IVI JNOKaZIbHbIX 3KO/1I0OTNMYECKnNX I'IpO6l'I€M, OLUEeHKN UX 3HAYNMOCTU.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Brenenue, ocCHOBHBIE TTOHSTHSI.

enu, 3amaun TUCHUIIINHBIL. MECTO NUCHUIUIMHBI B CHCTEME OOIIEr0 M XMMHYECKOTO
oOpa3oBaHus. OJKojoruueckoe oOpa3oBaHMe M 00pa3oBaHUE Ui YCTOWYMBOTO DPAa3BUTHSL.
OO01IecTBO M OKpYKaroIIas cpena.

Pazgen 1. OOmme Bompocwkl skojormu. buochepa. buoskomorus. buochepa wu
YCTOWYUBOCTh

1.1  OcHoBHble 3akoHBbl dKoyorud. buoskonorus. Ilonstue 00 sKocucTEMax.
YcroitunBocTh dK0ocucTeM buocdepa, ee 3BOMIONUS M yCTOWYUBOCTh. DKOCHUCTEMBI 3eMJIH U
ycTounBoCcTh. OCHOBHBIE CBEACHUS O TutaHeTe 3emuts. L{ukimmaHOCTh mporieccoB B Ouocdepe u
YCTOWYUBOCT.

1.2 Hapononacenenue. YenmoBedecTBO Kak dYacTh Owocdepsl. [lemorpaduueckue
npoOnembl. JlMHAMHMKa 4YelOBEUYECKOW MOMYJISIUU, POXKIAEMOCTb, CMEPTHOCTb, BO3pacTHAas
CTPYKTYpa.

Pazgen 2. Crpoenume u coctaB reochep 3emun. OCHOBHBIE (DU3MKO-XUMHYECKUE
MIPOLIECCHI, TPOTEKatoIue B reocdepax

2.1 Atrmocdepa 3emnu. Crtpoenue armochepbl, poib (HOTOXMUMHUECKUX pEaKIUid B
dbopmupoBanuu coctaBa atmocdepsl. [TapaukoBsiii 3¢dekt. O30H0BHIN cinoit. CTparocdepHbIit
030H U Tpomoc(epHbI 030H: CXOJACTBO M pa3nuyusi. MexIyHapoJHOE COTPYAHHYECTBO B
obnmacTu OrpaHMYeHHE MPOU3BOJCTBA M HCIOJB30BAHMS O30HOPA3PYIIAIOMIMX BEIIECTB.
KucnoTHble 10511 U IpoIIecChl OKUCIEHUS puMeceil B Tpornochepe. POTOXUMHUECKUN CMOT.

2.2. I'mapocdepa 3emuu. Buasr Boa Ha 3emite. [IpecHbie Boabl. [MAPOTOrHYSCKUN UK.
I'moGanpHbIe SKONOrHUEcKHe MpodneMbl ruapochepsl. OKUCIUTENEHO-BOCCTAHOBUTENIBHBIC
Mpoleccsl B TNPUPOIHBIX Bojgoemax. CTpaTudukanus TPUPOAHBIX BogoeMoB. I[Iporeccs
sabTpodukanuu BogoeMoB. [IpudnHbI 1 MOCIEACTBUS.

2.3. Jlurocdepa 3emun. 3emHas kopa. [loua. Ctpoenue nouBeHHoro ciost. CoctaB moys.
Opranuyeckrie BelecTBa B mMoYBe. Pollb JKMBBIX OpPraHu3MoOB B (DOPMHPOBAHHH TMOYBEHHOTO
CIIOSI.

Pazgen 3. AHTponoreHHO€e BO3/IECTBUE HA OKPYKAIOIIYIO CPEly U pallMOHAIBHOE
MIPUPOJIOTIOJIL30BAHUE

3.1. Ilpuponmusie pecypcol. [loHsTHEe 00 OTX0Jax MPOU3BOJACTBA U MOTPEOICHUS.
MainooTxoHble 1 6€30TX0IHbIE POU3BOJICTBA.

3.2 IlonsatMe O  IUIAaHETApHBIX  TpaHULAX.  AHTPONOT€HHBbIE  HAPYILIEHUS
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OMOTCOXMMHUYECKUX IMKIOB a3oTa u ¢ocdopa. OcHOBbI 3KkOoHOpMHpOBaHHS. OCHOBHBIC
MIPUHIIUIIBI 3€JICHOM XUMUU.

Pa3nen 4. YcroitunBoe pa3BuTHe

VYcroitunBoe passutHe. Mcropus craHOBIIEHUS MOHATHS. BKi1aag OT€YECTBEHHBIX YUEHBIX.
Iemn ycroitunBoro pazsutus OOH. MexayHapogHOe COTPYAHHYECTBO B 0OJIACTH YCTOMYHUBOTO
pazButus. lIpomblllieHHAss SKOJIOTHUS M 3€J€Has XUMHUS KaK HHCTPYMEHT oOOecreueHus
YCTOMYHMBOTO PAa3BUTHA.

4. O0beM yueOHOM THCHHMILINHBI

. B 3au. | B axkan.
Bunel yue6HOM pabOThI A

ell. Jacax
OO01mas TPYA0eMKOCTh JUCIHHIJIMHBI 10 YYeOHOMY MJIAHY 3,0 108
KonrtakTHasi pa6ora (KP): 0,9 32
Jlexumu (JIek) 0,45 16
ITpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
KoHTtakTHas camocTosiTenbHasi paboTa 21 0,2
CaMoCTOSATEIHbHON U3yUEHHUE Pa3/ieloB IUCIUILTUHBI ’ 75,8
Buja KoHTpOJIAA: 3a4eT +

Bunel yueGHOM paboThI B3au. | Bactp.

e, gacax
O011asi TPYA0€eMKOCTb IMCHUIIIHHBI M0 Y4eOHOMY NJIAHY 3,0 81
Konraktnas pa6ora (KP): 0,9 24
Jlexuunu (Jlek) 0,45 12
[Tpaktrueckue 3ausatus (113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57

KoHnTtakTHas camocTosiTeibHas paboTa 21 0,15

CaMOoCTOsTEIbHOM H3yUeHNE Pa3/IeOB JUCIUILTAHBI ' 56,85
Buja koHTpoOJIs: 3aueT +

AHHOTANUA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«TemioBble Mpouecchbl M arperaTsbl TYromIaBKUX HEMETAUINYEeCKHX U CHJIHKATHBIX
MaTepuaIoB»

1. eab AUCHUIIMHBI — TPUOOpPETEHHE  CTYACHTOM 3HAaHUI MO TEOPETUUYECKUM
OCHOBaM I'€HEpALMU TEIIa U TEIJIOBBIX MPOLIECCOB, MPOTEKAIOLINX IPU MOJYYEHUN CUIIMKATHBIX
MaTepuagoB W M3JACTHI, a TakkKe MPUHIMIIAM pabOThl, YCIOBHUSM OHKCIUTyaTallud, OCHOBaM
IIPOEKTUPOBaHMs TeII0BbIX arperatos THCM.

2. B pesyabrare oOCBOCHHSI JUCHHIVIMHBI O00y4amIuiicd 1O Mporpamme
0akaJlaBpUAaTAa J0JIKEeH:

Obnaoams cnenyromumu npodeccuonansupivu (I1K) komnereHuusMu:

— TOTOBHOCTBHO K OCBOCHHUIO U BKCHJ'IyaTaI_II/II/I BHOBHL BBOJUMOTO O60py,HOBaHI/I$I (HK-
8);

- CHOCO6HOCTLIO aHaJ'II/I3I/Ip0BaTB TeXHI/I‘-IeCKYIO ):[OKYMCHTaLII/IIO. HOI[6I/IpaTB
o0opyoBaHue, TOTOBUTH 3asBKU Ha proOperenne u peMoHT obopynoBanus (I1K- 9);

— CHOCOOHOCTBIO BBISBISATh W YCTPaHATh OTKJIOHEHUS OT PEKUMOB PabOTHI
TEXHOJIOTHYECKOT0 000pYIOBaHUS U MapaMeTpoB TexHoIornueckoro nporecca (ITK-11).
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3uams:

— TEOpETUYECKHE OCHOBBI OpPraHM3aIlMM TEIJIOBOM 0OpabOTKM B TEIUIOBBIX arperarax
CUJIMKAaTHOM TEXHOJIOTUU

— TPUHLMIBI BBIOOpa U pacdeTta yTepoBOK TemioBbix arperatos THCM

—  TEOPETUYECKHE OCHOBBI IIpOIIECCAa CYLIKU CBIPHEBBIX MAaTEpUalIOB M U3ACIUMN
CHJIMKaTHOM TEXHOJIOTHH;

—  KOHCTPYKLMHM ¥ HIPHUHLHUIIBEI paboThl OCHOBHBIX TemoBblXx arperaroB THCM wu
CYLIWIOK Ul CYLUKU chIpbs 1 uznaenuid THCM.

Ymemo:

- OCYIIECTBJISITh BBIOOP TEIJIOBOM 00pabOTKH M UCTOYHUKA TETUIa JIJIsl IPOU3BOJICTBA
nanHoro Buga THCM

— TpOU3BOJUTH BBIOOp KOHCTPYKIMHU TEIJIOBOTO arperara Juis IPOU3BOJCTBA
THCM u ocyuiecTBisTh HEOOXOAMMbIE KOHCTPYKTUBHBIE U TEIIOTEXHUYECKUE PACUEThI;

—  BBIIOJHATH ¥ YUTATh YEPTEXKU OCHOBHBIX TEIJIOBBIX arperatoB THCM;

— HCIIOJIb30BATh CPEJCTBA KOMIBIOTEPHOU rpauKy 151 U3rOTOBJICHUS YepTexeil.

Braoemy:

— 3HaHUAMH 00 2(PPEKTUBHOCTH HCIOJIB30BAHUSA M CIOCO0AaX HKOHOMHHU TeIUla TPH
npousBojictee THCM

— 3HaHUAMH 00 OCHOBHBIX (M3MKO-XMMHYECKHUX Ipolieccax, MPOUCXOAAIIUX MpU
cunateze THCM u ux cBsizu ¢ mporeccaMmu TeriooOMeHa

— 3HAHUSIMH O COBPEMEHHOM TeIuIoTeXHn4eckoMm obopynosannu THCM

—  METOJMKOM KOHCTPYKTHBHBIX M TEIUIOTEXHUYECKHX PACUETOB TEIUIOBBIX arperaton
THCM.

3. KpaTkoe coaepskaHue AU CHUUILIMHBI

Paznen 1.0cHoBHBIE nponiecchl B TEIIOBBIX arperarax THCM

1.1. Teneparus TEIIOTHI B TETUIOBBIX arperarax

Buzapl TOmnmmMBa M MX OCHOBHBIE XapAaKTEPUCTUKU. DU3MKO-XMMUYECKHE OCHOBBI
nporuecca roperus. CrnocoObl ¥ yCTPONCTBA AJISl CKUTAHUS TBEPJIOTO, KUIKOTO U Ta3000pa3HOro
toruBa. CriocoObl TeHepaluy TeIuia ¢ MOMOILBI0 AJIEKTpodHepruu. Buasl HarpeBatenen ass
neveil COmpOTUBIICHUS: MaTepHalibl, KOHCTPYKIIUU U YCIOBUS CITYKObI

1.2. JIBmkeHue ra30BbIX IOTOKOB B TEIJIOBBIX arperarax.

EcrecTBeHHOE M NPUHYAUTENIBHOE JBUKEHHE I'a30B, HANOPbI, CBSI3b MEXKIY HAlOpamH.
ConpoTuBieHus MpHU IBMKEHUH T'a30BbIX MOTOKOB. [Ipucnocobienus ass nepeMerieHus ra3os.
Oco0EeHHOCTH IB)KEHHSI Ta30BBIX TIOTOKOB B ycTaHOBKax THCM.

1.3. TIporeccel TemiooOMeHa U PEKUMBI paOOTHI TEIIOBBIX arperaTos.

TemooOMeHHBIE TpOIECCHl MPU TEMJIOBOM 00pabdoTke B medax u cymrmikax THCM.
Buemnuii 1 BHyTpeHHuii TersiooomeH, kputepuii BMO. KoHBeKTUBHBIN pexuMm paboThI
TEIUIOBBIX arperatoB. AHanu3 ypaBHeHus HproToHa. PammanuoHHblil pexuM paboThl TEIUIOBBIX
arperatoB. Amnanu3 ypaBHenus Credana-bonbumana. Pa3HOBUIHOCTH — pajnMallMOHHOTO
TEII000MeHa: paBHOMEPHO pacrpeeNiCHHbIN, HalpaBIeHHbINA, KOCBEHHBIH.

1.4. IIpoGieMsl TEIUIOU30ISIMN IPU pabOTe TEIIOBBIX arperaros.

l'opsiuee u XxonogHOoe oxJjaxkieHue. TpeboBaHus K (yTepoBKe, MOAOOP U pacueT
3ppexTUBHON TemaoBOM wu30isiuu. OrHEeymopHble M TEIUIOM30JISILIMOHHBIE MaTepUallbl,
UCIOJIb3yEMBIE NP KOHCTpyHpoBaHuM TemioBbix arperatroB THCM. Meroauka cocraBiieHus
TEIUIOBBIX OaslaHCOB TeruIoBbIX arperatos THCM

Paznen 2. Cymuiky U TEMIOBbIE PEXUMBI KX paObOThI

2.1. TeopeTndeckre OCHOBBI MPOLIECCa CYLIKU

3akoH JlanproHa. BHemHsst v BHyTpeHHss 1uddy3us Baaru, 3aBUCUMOCTb OT CTPYKTYpPBI
MaTepuanga, COCTOSIHMS BJarM M INAapaMeTpoB TeEIUIOHOcUTeNsd. KHHEeTHKa CyIIKH, MEepHOJbl
CymKd. MexaHu3Mbl IEPEMEIIEHUS BIarM B IPOLECCE CYIIKH: BIaronpoBOAHOCTb U

95



TEPMOBJIArONIPOBOTHOCTh. YCaJKa MaTepuala, BIWSHUE PA3IMYHBIX (AKTOPOB Ha BEIHMUUHY
yCafouHbIX HanpspkeHUH. [IOBEpXHOCTHBIM M KPUTUYECKHM I'PAJUEHT BJIAXHOCTH, BIIMSHUE
napaMeTpoB TETNIOHOCUTEIS Ha MPOLECC CYIIKU. HTEHCUBHOCTD CYIIKH, BBIOOP ONTHMAaIbHOTO
peXuMa CyLIKU U3IEIUil

2.2.  KOHCTpYKLMM M NPUHUMNbI PaboTbl CYyLUMAOK ANA CYLUKU CbipbeBbIX MaTePUaNoB
N n3genni

CriocoObl Cymku B 3aBUCHMOCTH OT YCIOBHH TEIJI0OOOMEHa, 00JacTh NMPHMEHEHHSB
CyHIWIKaX pa3JInyHOro HazHayeHUs. KOHBEKTHMBHAsl CylIka MEJIKOKYCKOBBIX U  CBIIYYUX
MarepuanoB. PaauanuoHHas — cylika M3A€NMM, OpraHu3alys  paJualMOHHOM  CYIIKH
KPYIMHOTAa0ApUTHBIX M3ACTHH CI0XKHON (opMbl. CIIOCOOBI AIIEKTPOCYIIKH. DIIEKTPOKOHTAKTHAS
CyIlIKa KPYMHOTA0ApUTHBIX H3JIEINH, CyIIKa TOKaMU BBICOKOM YacToThl. Kiaccuduxarus
CYLIWIOK, TPeOOBaHUS K CYIIMIIKaM pa3IM4HOTO HazHaueHUs. KOHCTpYKIMU U NMPUHIUI paObOThI
0apabaHHOM CYIIMJIKHU I CYHUIKM MEJIKOKYCKOBBIX MAaTepUajoB, JEHTOYHAs CYIIMJIKA IS
CYUIKM TpaHyJIUpPOBAaHHOTO CbIpbs. KOHCTpyKIMST W NpHHLUN pabOThl ITHEBMATHYECKON
CYUIWJIKH: COBMEIIEHHE JpoOyieHus, momMosia M cylmkd. KOHCTpyKuuss M NOpUHIUN paboThI
pacnbUIMTeNbHON Ccymuiakyu. CymMIKM A8 CYIIKH U3JeIUA KepaMHUYECKOM TEXHOJIOTHU:
KOHCTPYKIUSI U IPUHLHUI pabOThl KAMEPHOM CYHIMJIKH MEPUOANYECKOTO NEHCTBUS, TYHHEIbHBIX
U KOHBEHEpHBIX CYIIMJIOK HEMpepbhIBHOTO NeHCTBHUS. MHOIO30HHBIE TYHHEJIbHBIE CYIIMJIKH.
Pa3HoBHIHOCTH KOHBEHEPHBIX CYIIMJIOK B 3aBUCUMOCTH OT BHJA W3JIEIHMH: KOHBEKTHBHbBIE
KOHBEWEpHbIE CYIIWIKA C TMOJIOYHBIM (JIFOJIEYHBIM) KOHBEWEpPOM, IIEleBble POJIMKOBHIE
CYUIWIKH, paJualliOHHas CYyIIWIKa C JIEHTOYHbIM KOHBEHEpOoM, MaHeNbHas paJallOHHO-
KOHBEHEpHas CyIIMIIKA.

Paznen 3. TemoBbie arperatsl st 00KUTa KEPAMUYECKUX U3ACITAN

3.1. OcHOBHBIC (PUBUKO-XUMHUUYECKHE TMPOILECCHI, MPOUCXOAAIINE TP OOXKHUTE
KEpaMUYECKUX U3JICTTUI.

OcHoBHBIE (HMBUKO-XUMHYECKHE MPOIECCHI, MPOUCXOISIINE MPU TEIIOBOKH 00paboTKe 1
UX BIIMSHHE Ha OpraHu3anuio mpouecca oOxkwura. Caaka KepaMHYECKUX HW3JEIHil B Teub,
IUIOTHOCTh CaJKW W €€ BJMSHHE Ha PaBHOMEPHOCTb OOXKMTa M IMPOU3BOJIUTEIBHOCTH IEUH,
crocoObI caaku. Knaccudukamus nedei.

3.2. IlmaMeHHbIE TEYM TEPHOIUYECKOTO JCHCTBHUSA, OCOOCHHOCTH KOHCTPYKIIUH,
MPUHIIMI PaboThI

l'opHBI, KOHCTpYKUUS, MNpUHOMI paboTel u oOmactu mnpumeHeHus.Komnblebie
MEeYH,KOHCTPYKLIUS, MPUHLIUII paboThl U 00JacTH npuMeHeHus. KamepHbie meyu ¢ BbIKATHBIM
M0I0M, KOHCTPYKIIUS, IPUHIUIT pabOThI U 00JIaCTH IPUMEHEHHUS.

3.3. [InaMeHHbIe MeUN HEMPEPHIBHOTO JCUCTBUSA, OCOOCHHOCTH KOHCTPYKIIUH, MPUHIIUII
paboTHI.

TyHHenbHBIE TE€UYHM OTKPBHITOTO IUIAMEHHU, KOHCTPYKLHSA, MPUHIMI PabOTHI, BUKECHUE
ra3oBbIX TOTOKOB U OpraHu3alus THAPABIMYECKOTO pekuma. TyHHENbHbIE Meud IS
ckopoctHoro oOxwura (ITAC), ocobeHHOCTH KOHCTpYKIMHM W mpuHIUN paboTsl. KoHBeliepHbie
Me4Yu, 0COOEHHOCTH KOHCTPYKIIMH U 00JIaCTh MPUMEHEHHSI, MHOTOKaHaJIbHbIE TIEUH.

3.4. MydenbHble 1€41,0c00€HHOCTH KOHCTPYKIIMU, 001aCTh MPUMEHEHUS

TemnooOmeH B My(enbHBIX Meyax, TpeOOBaHMs K MaTepUally U KOHCTPYKIIHS My(hes.

OcoOeHHOCTH KOHCTPYKIMH, 00KHTra B My(eIbHBIX Medax, 00JacTu NPUMEHEHUS

3.5. DnexkTpuyecKue neyu s 00xkKura KepaMuKku.

TpeboBanus k MaTepuany HarpeBaTelis, OCOOCHHOCTHM KOHCTPYKIMM U OpraHu3alluH
oOxwura. BeIcokoTeMIepaTypHble JIEKTpUUYECKUE TMe4Yd s O00XKUra H3AeiIuid TeXHHUYECKOU
KepaMHKHU

Pasnen 4. TennoBsle arperatsl CTEKOJIbHON TEXHOJIOTHH

4.1. Tporecchl, MPOUCXOAAIINE MPU BapKe CTEKJIA U KJIACCH(UKALUS CTEKIOBAPEHHBIX
neqyei.
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[Ipomecchl, mpoucxoasire mpu TepmMoodpadboTke CTEKOIbHON mmXThl. Kiaccudukarus
CTEKJIOBapEHHBIX IEYeH M0 pa3HbIM IpU3HAKaM. BEIOOp KOHCTPYKIIMU CTEKJIOBApEHHOM Me4n B
3aBHCHUMOCTH OT COCTaBa CTEKJIA, BUJa U crloco0a BEIPAOOTKH CTEKIIOM3ICIIHH.

4.2. CrexioBapeHHbIE TEYM MEPUOJUYECKOTO ACUCTBUS, OCOOCHHOCTH KOHCTPYKIIWH,
MPUHLMI PpabOThI

KoHcTpykuusa ¥ npuHUMN JEHCTBUS TOPIIKOBBIX IME€YEH MEPUOIUYECKOTO ACHCTBHUS.
Bapka crekna B TOpIIKOBBIX IeyaxX, 00JacTh NpHUMEHEHUs. BaHHble Meuun HenpepbIBHOTO
JNEeUCTBUS, KOHCTPYKLUS, 00JaCTh IPUMEHEHUS

4.3. CrekJoBapeHHbIE T€YM HEMPEPHIBHOTO ICHCTBHUS, OCOOCHHOCTH KOHCTPYKIIWH,
MPUHIUI pabOThI

KoHcTpyknuss W nOpuHOMI JEHCTBHUS BaHHBIX I€YE€H HENPEPBIBHOTO JIEHCTBUS.
Knaccudukanus, oOuiue 3neMeHTbl KOHCTPYKIMU. KOHCTpYKIIMU M NpUHLKI AEWCTBUS TUIIOBBIX
nevyeil HEempephIBHOTO JEHCTBUS JJIsl NMPOM3BOJCTBA CTEKJa M crekiousaenuil. Ilpomeccs
TEII000MEHa U BapKa CTE€KJIa U B BaHHBIX I1€4aX HEMPEPHIBHOIO JEHCTBUS.

4.4. Vicnonb3oBaHUE 3JIEKTPOIHEPTHH JUIsl BAPKU CTEKJIa. DJIEKTPUUECKHE MTEUH.

DnekTpoBapka cTekia. TpeOoBaHUS K 3JIEKTPOIaM, KOHCTPYKIIMHM U CXEMbI MOIKIIOUCHUS
AIIEKTPOJIOB. JEKTPUYECKHE IEYMHENPEPHIBHOTO JIEHCTBHUS, KOHCTPYKIMU U PHUHIIMII
neiictBus. [ledn ¢ JOMOJHUTENBHBIM  AIIEKTPOINOJOTPEBOM, Ta303JIEKTPUUYECKHE IICYH.
CpaBHeHHE pa3HbIX TUIOB MeYeil Mo Tem1oBoi 3((HEeKTHBHOCTH.

.5.  BcnomorarenbpHble €4 CTEKOIbHON TEXHOJIOTHH.

TeopeTnueckre OCHOBBI OTXKHUIAa CTEKJIOU3IEINMN, MEYH Uil OTKUTa MEePUOJIUYECKOTO U
HenpepbIBHOTO JeiicTBus. [leun mi1s 3akanku U MouiipoBaHus crekia. [leun ans ¢pro3uHra.

Paznen 5. TeroBsie arperaThl 1Jisl POU3BOJICTBA BSKYIIIMX MaTEPUATIOB

5.1. ®u3UKO-XUMHUYECKHE OCHOBHI Mpoliecca 00KHUra IEMEHTHOTO KIIMHKEpa

MokpsIit U cyxoi cmocod MPOU3BOJACTBA IEMEHTHOTO KIMHKepa. DU3MKO-XUMHYECKUE
IIPOLIECCHI, TPOTEKAIOLIUE MTPU 00KUre CHIPEBON CMECH M TEIJIOTEXHUYECKUE XapaKTEePUCTUKU
OCHOBHBIX TEXHOJIOTHYECKUX 30H IIEYHOTO arperara.

5.2. Ileynsie arperatbl MOKPOTO CIIOco0a MPOU3BOACTRA.

KoHcTpykiuss W npuHOunm pa®oThl  BpaIAOLIMXCA Iedell  MOKporo crocoba
npousBoacTBa. Ilpomeccel TemnooOMeHa BO  BpalarolIelcss I€4M MOKPOro — crocoba
IIPOM3BOJCTBA, IyTM HWHTEHCU(HUKAIMM KOHBEKTMBHOM TeIjonepeaayd. BHyTpuneuHsle
TEII00OMEHHBIE YCTPONCTBA, KOHCTPYKLUH U IPUHIIUIT JeHCTBUS.

5.3. Ileunsle arperaTsl CyXxoro crocoda pou3BOJICTBa.

3arneuHble TeNJI000OMEHHUKH, KOHCTPYKIIMU U MPUHLIMI paboThl. BEIHOCHBIE peakTOphI-
nexkap6oHu3aTopsl. KOHCTpyKIMK M IPUHIMIT PAOOTHI.

5.4. XoJIOAWIBHUKU KIMHKEpA

PexynepaTopHblii XOJOIWIBHUK, KOHCTPYKUUS M HpuHIMI paboThl. bapabanHbIi
XOJIOJUIIbHUK,KOHCTPYKIMS U TPUHIMI paboThl. KOJOCHUKOBBIN XOJIOAMIBHUK KOHCTPYKLUS U
npUHUUI paboThl. CpaBHUTENbHBIN aHAIU3 PaOOThI XOJOIMIBHUKOB Pa3HbIX KOHCTPYKLIUIM

.6.  Jlpyrue ycTaHOBKHM LIEMEHTHOH TEXHOJIOTUU

KoHceTpykuuss ¥ NpuHOMO AEUCTBHS INAXTHBIX IE€YEH M IMe4Yed KHUIAIIEro CIos s
MIPOM3BOJICTBA M3BECTH. [ 'MIICOBapOUYHBIE KOTJIbI, YCTAHOBKM COBMECTHOIO IOMOJIa U OOXKHUTra
(CymIKH) CBIPbEBBIX MaTE€pPHAJIOB.

Pasnen 6. KypcoBoe nmpoekrupoBaHue

6.1. KOHCTpYKTHBHBIN U TEIUIOBOW pacyeT MPOEKTUPYEMOTO TEIJIOBOTO arperara
pacuer ropeHus TOIIMBa
pacueTr IpOU3BOJUTEIBHOCTH U OCHOBHBIX Pa3MEpOB TEIJIOBOIO arperara
- TEMJIOBOM OayaHC TEMJIOBOTO arperara
- pacueT BEHTHJIATOPOB U JILIMOCOCOB
6.2. I'paduueckas yacTb: 1Ba yepTexka popmara A-1
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4. O0beM yueOHOM THCHHUILINHBI

Bceero 6 cemecTp 7 cemecTp
Bunsl yaeOHOI paboThI 3au. Ax. 3au. Ax. 3au. Ax.
el Jac. el qac. e Jac.
OO0masi Tpy10eMKOCTh
AUCUUILTUHBI 10 Y4eOHOMY 4 144 3 108 1 36
TJIAHY
KonTakTHas padora — 1,39 50 0,89 30 05 18
ay/INTOPHBbIE 3aHATHSL:
Jlexuunu (Jlek) 0,44 16 0,44 16 - -
[Tpaktuyeckue 3ausTus (I13) 0,44 16 0.44 16 0,5 18
CamocrosiTesibHas padoTa 1,61 58 111 40 0.5 18
(CP):
K;;)Tf;TH&SI CaMOCTOSITeITbHAS 0.4 0.4
5 1,61 1,11 05
aMOCTOSTEIbHOE U3yUCHHE 576 40 176
pa3esioB JUCIUILTAHBI
Buabl KOHTpOJIA:
3auer ¢ OLlEHKOM + +
KonTaktHas paboTta — 0.4 i 0.4 i
MIPOMEXYTOYHAs aTTeCTalUs
[ToaroroBka K 3K3amMeHy 1 35,6 - 35,6 - -
Buabl MTOroBOro KOHTPOJIA: + +
IK3aMeH
Bcero 6 cemecTp 7 cemecTp
Buner yue6HOI paboTh 3au. Acrtp. 3au. Acrtp. 3au. Actp.
el yac. el. yac. enl. Jac.
O01mas Tpy10eMKOCTh
TUCIHUIIMHBI M0 Y4eOHOMY 4 108 3 81 1 27
IUIAHY
Konrakrhast padora — 139 | 375 | 089 | 24 05 | 135
ay/INTOPHbIE 3aHATHS:
Jlexuunu (Jlek) 0,44 12 0,44 12 - -
[TpakTnueckue 3anstus (113) 0,44 12 0.44 12
Kypcogoii npoekt (KIT) 0,5 13,5 - - 0,5 13,5
CamocrosiTesibHas padoTa 1,61 43,5 111 30 0.5 135
(CP):
K;)6HOTTa;<THa;I caMoCTOsITeNIbHAS 0.3 0.3
1éaM TOSTEIHLHOE H HU 161 Ll 0.5
OCTOSITENIBHOE U3YyUEHHE 432 30 13,2
pa3aenoB JUCIUILITUHBI
Buabl KOHTpOJIA:
3a4er c oleHKOH - - - - + +
KonTaktHas paboTta —
0,3 - 0,3 -
MIPOMEXYTOYHAsl aTTeCTAlUs 1
IToaroroBka K 3K3aMeHy 26,7 - 26,7 - -
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Buabl uTOroBOro KOHTPOJIA .
IK3aMCH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNIMHBI
«Ha4epraTe/jibHAsi reOMeTPHUSI B TEXHOJIOTUM TYTOIJIABKUX HEMETAJIHYECKUX U
CHJIMKATHBIX MATEPHAJTIOB»

4. Heas aUCHMIVIMHBI — HAy4YWTh CTYICHTOB CIIOCO0aM  OTOOpa)KeHWUs
MPOCTPAHCTBEHHBIX (POPM Ha TUIOCKOCTH, BBHIMOJHEHHIO W YTEHHWIO YEPTEIKEH W TpaBWIaM H
YCIIOBHOCTSIM, IIpUMEHsIeMbIM ITpu 3ToM (cTannapram ECKJI).

4. B pe3yabrare u3yueHMsi AUCHMUIUVIMHBI O0ydawummiics 0 mnporpamMme
O0akajiaBppuaTa J10JI5KeH:

Obaaoams cnepyroummu  oOmexkyabTypHbiMH (OK), obmenpodeccronansuasiMu (OIIK)
u npogeccuonanbHeiMu (I1K) komneTeHuusIMHU:

— croCcOOHOCTBIO K cCaMoOpranu3aiuu u camooopaszosanmuto (OK-7);

— CHOCOOHOCTBIO K BJAJIEHHUIO OCHOBHBIMM METOJAMHM, CHOCOOAMHM U CpEICTBaAMH
TIOJTydCHUs, XpaHEHHsI, TiepepadoTkn WH(pOpMaIK, HaBBIKAMH pPabOTHI ¢ KOMITBIOTEPOM Kak
cpenctBoM yrpasienus uapopmarmeit (OITK-5);

—  CIIOCOOHOCTBIO  AHAIM3UPOBATh  TEXHUYECKYIO  JOKYMEHTAIMIO, IOJ0HpaTh
o0opynoBaHue, TOTOBUTH 3asIBKU Ha proOpeTeHne u peMoHT obopynosanus (ITK-9).

3namo:

— OCHOBHBIC 3aKOHBI TE€OMETPHUYECKOTO (HOPMHUPOBAHMS, IOCTPOCHUS W B3AMMHOTO
nepeceueHust MoJiesiel INIOCKOCTH M MPOCTPAHCTBA, HEOOXOAUMBIE JUISl BHIIIOJHEHUS. U YTEHUS
gyepTekell KOHCTPYKIMH, PelIeHns] HO3ULIIMOHHBIX, METPUYECKHX 3a/1a4;

— IIPEUMYIIECTBa rpaduuecKOro crocoda npeacTaBiaeHuss HHGOpMaIuu;

— rpaduueckue GopmbI;

Ymemo:

— BOCIPUHMMATh ONTUMAJIbHOE COOTHOILIEHHE YacTe U LIEJIOr0 Ha OCHOBE IpapUUECcKUX
MoJieNlel, MPaKTUYECKH pealu3yeMblX B BHUJAE UYEPTEXKeH KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB;

— HCHOJb30BaTh YEPTEX, TEXHUUYECKMH PUCYHOK Ul IpadUuecKoro HpeicTaBIeHUs
TEXHUYECKUX peIleHU];

— wucnons3oBath  craHaaptel  ECKJl, KOHCTPYKTOPCKYIO  JOKYMEHTAallMI0 B
IIPOU3BO/ICTBEHHOM, IPOEKTHOM U UCCIIE0BATENBCKON padoTax;

Braoemy:

— OCHOBHBIMU HOHSATHSMM, CBSI3aHHBIMHU C T'paMUECKUM INpeACTaBIeHUEM HH(pOpMaLUU
rpadMuecKuMHU CIOcoOaMU peLIeHUs] METPUYECKUX 337ad IPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTekax, METOAaMU MPOESLUPOBAHMS U M300paKeHUsl IPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH.

3. Kpartkoe coagep:xaHue QUCIHILIAHBI

Pazgen 1.00mume npaBuiia BEITIOJHEHUS YEPTEKCH.

1.1. IlpaBuna BbIMONHEHUS U OQGOPMIICHUS UepTekKell B COOTBETCTBUU C
I'OCT. ®opmatel: pa3Mepel U OOO3HAYEHME OCHOBHBIX U JIOMOJHHUTEIbHBIX (POpMaTOB.
Pacnonoxenue ¢opmatoB. Macmral: HaTypanbHbIM MaciTad, CTaHAApPTHbIE MAacIITaObl
YMEHBIICHUsT U yBenudeHus. Jluaum: tunsl ¥ tommuuHa JuHUA. pudt: THOEI 1 pasmepsl
mpu¢pToB. OCHOBHBIE HAIMUCH I'padMUECKUX U TEKCTOBBIX JJOKYMEHTOB.

1.2. Teomerpuueckue mnocTpoeHus. CONpspKeHHs: OCHOBHBbIE BHIbl M IpaBUIIa
BBITMIOJTHEHUS. YKJIOHBl M KOHYCHOCTH: pacyeT M IpaBWiia HaHECeHHs Ha depTexe. JleneHue
OKpPY>XHOCTH Ha paBHbIe YacTU. HaHeceHne BBIHOCHBIX U Pa3MEPHBIX JIMHHUIA Ha YepTEKe.

Paznen 2. [IpoennpoBanue reoMeTpudeckux Guryp.

2.1. Meron npoexuuii. Buapl npoenupoBanus. LleHTpanpHOE MpoenMpoBaHue: IEHTP
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IIPOCLIMPOBAHUS, IIJIOCKOCTh IPOEKUUH, Npoenupyromue Jydd, npoekuud. CpolicTBa
LEHTPAJIBHOTO MPOoelUpoBaHusl. JIOCTOMHCTBA U HEAOCTATKU LEHTPAIBHOIO IPOELUPOBAHUSI.

[TapannensHoe mnpoeuupoBanue. Hamnpasnenue npoeuupyromux maydeil. CsoiicTBa
napajuleIbHOrO  npoeuupoBanusd. llpoenupoBaHue  KOCOYrojabHOE M MPSIMOYTOJIbHOE
(oproronansHOoe). CBOWCTBa OPTOTOHAIBHOTO TpoerupoBaHus. OOpa3oBaHWE KOMILIEKCHOTO
yeprexa (dmropa Monka). OpToroHanbHblii uepTex Touku. Koopamuatel Touku. Iloctpoenue
TOYKH 10 €€ KOOP/ANHATaM.

2.2. IIpsmbie nuHuu. CriocoObl 3aaHus npsMoil Ha ueptexe. Knaccuduxamus npsmMbix
[0 PaCHOJIOKEHUI0 OTHOCUTEIBHO APYr JApyra: MNpsMble INepeceKarolrecs, MnapajulejbHble U
ckpemuBaromuecs. Knaccudukanusi npsMbpIX OTHOCHUTEIBHO IUIOCKOCTEW MPOEKLUM: NpsSMBbIe
0OLIEro ¥ YacTHOTO MOJIOKEHUS — MpsSMbIE YPOBHS U Hpoerupyomue. [IpuHaanexHoCTh TOUKU
npssMol. TeopeMa 0 mpoenupoBaHUM MPSIMOTO yria.

2.3. IInockoctb. CiocoObl 3a1aHKs IJIOCKOCTH Ha yeprexe. Kinaccupukanus niaockocreit
[0 PaCMOJIOKEHUI0 OTHOCHUTEIBHO IUIOCKOCTEM NpPOEKLMH: IUIOCKOCTH OOLIEr0 W YacTHOTO
MIOJIOXKEHUSI — IpoelMpyomire U ypoBHs. [IpuHaaIeKHOCTh TOUKH U MPSIMOM MIOCKOCTH.

2.4. Kpusele nuHud. Knmaccupukanuss KpUBBIX: LUPKYJIbHbIE U  JIEKaJIbHBIE,
3aKOHOMEpHbIE U He3akoHOMepHbIe. [lopsiok kpuBoi nuHUM. [lnockre KpuBble TUHUU BTOPOTO
MopsiIKa: 3JUIMIC, THapabona, rumepOosa. IlpocTpaHcTBEHHBIE KpUBBIE: IMUIMHIApPUYECKAs U
KOHHYeCKasi BUHTOBBIE JINHUU.

2.5. lloepxnoctu. ObpazoBaHue W  3aJaHue T[OBEPXHOCTEH Ha  yepTexe
(kuHEeMaTHUecKUii M KapkacHbll crnocoObl). IloHsTMe 00 omnpenenuTene MNOBEPXHOCTH.
Knaccudukanuss mnoBepxHOCTell: JHHEWYaTble W HeJIWHEHYaThle, MOBEPXHOCTH BpalleHus,
MOBEPXHOCTH C JABYMS HaANpaBJAIOIIMMHU U IUIOCKOCTbIO Tapajuieau3Ma. BuHTOBbIE
MOBEPXHOCTU. XapaKTepHbIe JMHUM MOBEPXHOCTEN BpallleHUs: MEPHUIMAHBI, TJIaBHbII MEpUIAHaH,
napajuienu, 3KkBaTop, ropio. [IpuHauiexHOCTh TOUKH MOBEPXHOCTH.

2.6. T'eomerpuyeckue Tena. [Ipoekiiuu MHOTOTPaHHUKOB (TpaHHBICE TEOMETPUUYECKHE
Tena), B TOM YHCIJIEe MPaBUIbHBIE (TETpadap, TeKcadap, OKTadp, AOJEKa’ap, MKOCAdIp), Tea
BparieHus (MUInHAP, KOHYC, 1ap, Top).

2.7. CummMmetrpusi reoMmerpuueckux (uryp. CAMMETpUsT OTHOCHTEIIBHO IIJIOCKOCTH,
npsMoid, Toukd. CHMMETpHUsI BpallleHUs, TOPAIOK OCH CUMMETPHH.

2.8. OmnpeneneHre HaTypajdbHOW  BEJIMYMHBI  OTpE3Ka MPSIMOM U TUIOCKOM
¢burypsl. Onpenenenre HaTypajlbHON BEIMYMHBI OTpe3Ka MPAMOIl cocoOOM MPSIMOYTOJIBLHOTO
TPEYroJbHUKa W CHOCOOOM MPOEIUPOBAaHUS Ha JOMOJHUTENbHYIO II0cKocTh. [locTpoenue
HATypaJIbHON BEJIMYUHBI IIJIOCKON (UTYPHI.

2.9. llepeceuenue reoMeTpuueckux  o0OpasoB. [lepeceueHue  MHOTOTPAHHUKOB,
MHOTOTpaHHUKa C IMOBEPXHOCTHbIO BpamieHus. llepeceueHne MOBEPXHOCTEH BpalleHUS: IBYX
MPOCLMPYIOUINX TOBEPXHOCTEH, mpoeuupylomieii ¢  Henpoeuupyrouieil. I[lepeceuenue
HEMPOCUUPYIOIINX TOBEPXHOCTEH BpallleHHs ¢ NapauledbHBIMU OciIMH. Teopema o
MEPEeCeYeHNH COOCHBIX TOBEpXHOCTeHl BpamieHusa. IlocTpoeHue nHMHUK TepeceveHus
HEMPOCUUPYIOIINX MOBEPXHOCTEH BpalllEeHUS C TMEPEeCeKAIUMUCA OCSIMH  METOJI0M
KOHIIGHTpUUYeCKHX cdep. YacTHble cilydau TIepecedeHus MOBEPXHOCTEH BTOPOTO MOPSIKA:
TeopeMa MoOHXKa U €€ CIEeICTBHUE.

Paznen 3. M3o06paxkenus npeameros o I'OCT 2.305-2009.

3.1. U3ob6paxenus. Buapl nzobpaxenuit mo 'OCT: Buabl, pa3pesbl, CEUeHUs, BHIHOCHBIE
aneMeHTbl. OCHOBHbIE BHJIbl. [ 71aBHBIM BHJ, TpeOOBaHUs, NMpeNbsBIIEMble K TNTABHOMY BUY.
JlonomHUTENbHBIE M MECTHBIE BHJBL. Pa3pesbl, kiaccudukanus pa3pe3oB MO PaClOIOKEHUIO
CEKyLIEH IUIOCKOCTH OTHOCHUTEIBHO INIOCKOCTEH NPOEKUHUH: pa3pe3bl BEPTHKAJIbHBIE,
TOpPU30HTAJIbHBIE M HakJIOHHbIE. Kiaccupukanus pa3pe3oB MO YHCIY CEKYIIHMX IJIOCKOCTEH:
pa3pe3bl NpPOCTBIE U CJIOXKHBIE — CJOJKHBIE CTYINEHUYaTbleé M CIIOKHBIE JIOMaHbIE pa3pe3bl.
CoBmenieHHble u300pakeHHs. MecTHble pa3pe3bl. CeueHuss HalO0KEHHbIE M BBIHECEHHBIE.
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Brrnocuble snemenTsl. [IpaBuna 0o003HaueHUS H300paKEHHH.

3.2. HakioHHbIe ceyeHHs reoMeTprueckux Tell. [locTpoeHne mpoekuuidi 1 HaTypalbHbIX
BEJIMYUH TEOMETPUYECKHX Tell. HakiIoHHBbIE CceueHHss MHOTOTPaHHMKOB. Buabl W mpaBuia
MOCTPOCHHSI CEUCHHH NMIMHIPA. 3aBHCHUMOCTh BHJA HAKIOHHOTO CEYEHHUS KOHyca OT
PacroJIOKEHUSI CEKYIIeW IUIOCKOCTH OTHOCHTEIBHO OCHU KOHyca. HakiloHHBIE ceueHus mapa.
[IpaBuia mocTpoeHUsI HAKJIIOHHBIX CEYCHUN COYICHEHHBIX TEI.

3.3.  AKCOHOMETpHYECKHE 4epTexku u3jenuil. O0pa3zoBaHue aKCOHOMETPUYECKOTO
gepreka.  [lepBuunas w  BropuuHas  npoekiun.  Koaddumumentsr  nckaxeHus
aKCOHOMETPHUYECKOTO depTexa. llepexon OT HaTypaidbHBIX KO3()(UIIMEHTOB HCKaXECHHUS K
NpUBEICHHBIM. Buapl akcoHOMeTpuu. BrpimonHeHne dYepTekeii MHOTOYTOJIBHUKOB U
OKPY)KHOCTEH B TMpPSAMOYTOJbHOM M KOCOYroJIbHOM (TOPU3OHTaIbHOW U  (PPOHTAIBLHOM)
MN30METPHSIX. AKCOHOMETPUYECKHE YEPTEKU TEOMETPHUIECKUX Tell. Pa3zpes3sl B aKCOHOMETPHUH.

3.4. [Ipumenenne o00pa3oB W METOJOB HAUEPTATEIBHOW TE€OMETPHUHM ISl PELICHUS
bU3NKO-XUMHUECKUX 3a1a4. [ padmdeckoe n300pakeHne COCTaBa MHOTOKOMIIOHEHTHBIX CUCTEM:
OTpE30K COCTaBa, TPEYrOJIbHUK COCTaBa, TETpaldip cocTana. I paguueckoe n300pakeHne CBOMCTB
MHOTOKOMIIOHEHTHBIX CHcTeM. ['padudeckoe m300paKe€HHE CTPYKTYphl BEIIECTB, MPHUMEPHI
M300pakeHUS BEIIECTB.

4. O0beM yueOHOMH THCHHMIINHBI

. B 3au. | B akan.
Bunel yueGHOM nesTeNbHOCTH

el gacax
OO0uiasi TPy10€eMKOCTh AUCIUIIJIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonrtakTnasi pa6ora (KP): 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (I13) 0,67 24
JlabopaTtopubie padoTs (J1ab) 0,22 8
CamocrositesibHas padora (CP): 2,67 96
Pacuerno-rpaduueckne paboTsl 1,89 68
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,25 9
KoHTtakTHas camocTosiTeNIbHas paboTa 0.53 0,4
CaMOCTOSATEBHOE N3YYCHHE PA3JICIIOB AUCITUTUINHBI ’ 18,6

Buja KOHTpPOJIsA: 3a4eT ¢ OLEHKOM - -

N B 3au. | B actp.
Bunel yueGHOM nesTeIbHOCTH

ell. qacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 4 108
Konraktnasi padora (KP): 1,33 36
Jlexuunm (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (113) 0,67 18
JlabopaTtopubie padoTsr (JIab) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
PacueTHo-rpaduueckue paboThl 1,89 51
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,25 6,75
KonTakTHas camocrosiTensHas paboTta 0,3
0,53
CaMocCTOsATENbHOE U3YUEHHUE PA3JEIIOB JUCIIUILIMHEI 13,95

Bujx KOHTPOJISA: 3a4eT ¢ OLeHKOH - -

AHHOTanuA padoyeil NPOrpaMMsbl JUCHHILJIMHBI
«MarepuaJjioBeieHHe B TEXHOJIOTMH TYTOIJIABKUX HEMETAJIMYECKUX U CHIIMKATHBIX
MaTepHuaJIoB»
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1. Heau IUCHMNJMHBI — TPUOOPETCHHE CTYACHTAMU 3HAHWM, HEOOXOJUMBIX IS
CaMOCTOSITEIBHOTO PEIICHUS BOTPOCOB, CBSI3aHHBIX C BHIOOPOM MaTepuaioB 000PYIOBaHUs
MPOU3BOJICTBA TYTOIUIABKUX HEMETAUIMYECKUX U CUJIMKATHBIX MaTepuajoB, a TakxKe
YKOHOMHYECKUX U IKOJIOTHUECKUX (PAKTOPOB.

2. B pe3yabrare wu3ydYeHMs JAUCHUILIMHBI oOO0y4damwoluuiicsi 10 TmporpamMmme
0akaJlaBpUATAa J0JI/KEH:

Obnaoams crienyromumu mpodeccnonansabivu (I1K) komMneTeHIusIMHu:

— CIIOCOOHOCTHIO TPHHHUMATh KOHKPETHBIC TEXHUYECKHE PCEIICHHS MpH pPa3paboTKe
TEXHOJIOTHYECKUX IIPOILIECCOB, BBIOMPATh TEXHUYECKHUE CPEJACTBA M TEXHOJIOTHMH C Y4E€TOM
IKOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

— CIIOCOOHOCTBIO TIPOBOJUTH AHAIU3 CHIPhS, MATEPHAIOB M TOTOBOW TPOIYKIIHH,
OCYIIECTBIIATE OIEHKY pe3yibraToB ananu3a (ITK-10);

— TOTOBHOCTBIO TPOBOJUTH CTaHIAPTHBIE M  CEPTHU(PUKANMOHHBIE HUCIBITAHUS
MaTepHaNIoB, U3JICIHI 1 TeXHoIornueckux mnporeccos (I1K-17);

— TOTOBHOCTHIO MCIOJIb30BaTh 3HAHUE CBOMCTB XUMHYECKUX AJIEMEHTOB, COSMHEHUN U
MaTepHaJIOB Ha UX OCHOBE JUTS PEIIeHus 3a1a4 npodeccronansHoi aestenpaoctu (ITK-18).

3nams.

— KiaccUu(UKAIHNIO, CTPYKTYpPY, COCTaB M CBOWCTBA MaTEpPHAIOB, HCIOJIb3YEMbIX, B
YaCTHOCTH, B TCXHOJIOIUAX TYT'OIIJIABKUX HEMECTAUIMYCCKUX U CUIIMKATHBIX MaTepI/IaIIOB;

— MApKHPOBKY MaT€puUalioB, HCIOJIb3YEMbBIX, B YaCTHOCTH, B TEXHOJIOI'MAX TYTOILJIABKUX
HEMETAIIMYECKUX M CHIIMKATHBIX MAaTepPHAaJIOB, IO POCCUUCKUM CTaHAAPTaM;

— OCHOBHbIE KOHCTPYKIIMOHHbIE M (YHKIMOHAJIbHbIE  MaTepHajbl MPOU3BOJCTBA
TYTrOIUIABKUX HEMETAJUTMYECKUX M CHIIMKATHBIX MaTepHaIoB,;

Ymems:

— paluoHaJIbHO  MOAO0paTh  KOHCTPYKIIMOHHBIN Matepuanl Uil XUMHKO-
TEXHOJIOTHYECKOIo Mpoliecca (peakropa, ammapara, MallMHbI) C YU€TOM METOJOB 3aIlIMThI OT
BO3MOYKHOTO BO3/ICUCTBUS TEXHOJOTHUYECKON CpPEbI;

Brnaoemo:

— METOJAaMM OIpeeNieHUs] CBOMCTB MaTepHUajOB, HCIOIb3yeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSIX TYTOIUIABKUX HEMETALTHYCCKUX U CHIIMKATHBIX MAaTEPUAJIOB;

— JaHHBIMU [UISI TPUHATUS KOHKPETHBIX TEXHUUYECKUX pEeUIeHUl mnpu pa3zpaboTke
TEXHOJIOTUYECKHX IPOIIECCOB MPOU3BOJCTBA TYIOIUIABKHX HEMETAUIMYECKUX M CHIMKATHBIX
MaTepuanoB ¢ TOUYKU 3PEHUS] TEXHUKO-2KOHOMUYECKOH 3((hEeKTUBHOCTH.

3. Kpartkoe coagep:xaHue QUCIHILIAHBI

Paznen 1. Beenenue. @U3MKO-XUMUYECKUE OCHOBBI MaTEPHATIOBEICHUS

MartepuanoBeneHue Kak Hayka: IeNd, 3aJaud M 3HauyeHue JUCHMIUTUHBL OOImue
TpeOoBaHUs, IPEIbIBIsIEMbIE K MaTepuaiaM B 3aBUCUMOCTU OT YCIOBUN HCIIOJIB30BAaHUS WM
JKCIUTyaTaluu. Pa3BuTue Hayku o maTepuanax. Poilb pycCKMX YYEHBIX B Pa3BUTHU HAyKH.
Joctmxenuss B 0o0NacTd  CO3JAaHHUS  HOBBIX ~ MaTepUaloOB, TEXHUKO-dKOHOMHYECKas
3¢ GEeKTUBHOCTh UX MPUMEHEHHS. 3HAUEHHE MAaTepPHallOB B Pa3BUTHH XMMHKO-TEXHOJIOTHYECKUX
MPOLIECCOB M 00eCIIeYeHNH UX 0€30MaCHOCTH.

OcHOBHBIE TOHSTHS O CTPOCHHH, CTPYKType M CBOMCTBaX MaTepuajoB. MeToabl
W3YYEHHUS CTPYKTYPHI U CBOWCTB MaTEPHAJIOB.

Crpoenue matepuanoB. OCHOBHbBIE THITBI KpUCTANINYECKUX pemreTok. Kinaccuduxarms
KPHUCTAIIJIOB 110 THIIAM CBSI3U. AHU30TPOIUS CBOMCTB KpucTamioB. CTpoeHHE pealbHbIX
KpUCTAIIOB. Je(eKThl peanbHbIX KPUCTAIJIOB M UX BIUSHUE HAa CBOMCTBA METAJUIOB U CILIABOB.
CpoiicTBa aucnokarnuii. /luarpamMma «IioTHOCTh A€(PEKTOB-TIPOUHOCTHY. Kpuctamnmsanus
METaJIOB M ciiaBoB. CaMOIpou3BoibHAs KpucTayuin3anus. HecamonpounsBoiabHas
KpucTtaymmu3aius. AMopdHbIe MaTepHUaibl. AJOTPONHYECKHE TPEBPAIICHHS] METAJIIOB.

102



CoiictBa marepuanoB. [lokazarenu cBoiictB. Kiaccudukamnus cBoiicts. Mexannueckue,
¢du3nveckne, XUMHUYECKUE, SKCIUTyaTallMOHHbIE W TEXHOJOTHYECKHUE CBOWCTBA MAaTEPHUAJIOB.
[lokazarenu MEXaHMYECKHX CBOICTB, ONIPENENIAEMbIE IMPU CTATUUYECKUX MHCIBITAHUSIX Ha
pacTspkeHne M u3ru0. MeToasl  ompeneneHus TBepaoctd  MarepuanoB. Ilokazatenu
MEXaHUYECKUX CBOWCTB, ONpEAEsieMbIe IPU JUHAMUYECKUX U LIUKINYECKUX UCIIBITAHUSAX.

OcHOBBI TeopuHu CIIaBOB. JlMarpamMMbl COCTOSIHUSL CILUIaBOB. TEpMMHBI U ONPEIEIICHUSI.
JluarpaMmbl — «COCTaB-CBOMCTBO». Pa30BBIN COCTAB CILJIABOB. 3aBUCUMOCTh MEXK/y CBOMCTBAMU
CIUTaBOB W TUNOM jJuarpammsel coctosinus. [Ipasusno H.C. Kypnakosa.

Paznen 2. Meramnnueckue MmaTepuaibl

Xeneso u crnasbl Ha ero ocHoBe. Ctaiu U yyryHbl. JKene30yriepoJucTbie CIUIaBhl.
CTpyKTypbl CIIIaBOB XkeJe30-yriiepol. JluarpaMMbl COCTOSIHUS KEI€30-1IEMEHTHT.
KoMmmoneHTsl, Ga3pl U CTPYKTYpHBIE COCTABIIAIOIINE CTaNIeH U O€NbIX YYyT'YHOB.

KoHcTpyKkiimoHHbIe METAIIIMYECKUE MaTEepUaIbl. Y TIEPOAUCTBIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanus cranei, onpeaeneHue NOHATHS KauecTBa CTaju (TpeOOBaHMsI K KaUeCTBY).
Bnusinue yriepojia M NOCTOSIHHBIX (TEXHOJIOTUYECKUX) IPUMECEN Ha Ka4eCTBO CTaJIU, METOIbI
yIIydllIeHUs] Ka4ecTBa CTalM (IOBBILICHHE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BiusiHue
JIETUPYIOLIMX 3JIEMEHTOB Ha CBOMCTBA cTaM. KOHCTpYyKIMOHHBIE cTanu. IHCTpyMeHTanbHbIE
cranu. Knaccuduxarus yriepoaucThiX U JeTHPOBaHHBIX cTajiel. MapkupoBka craneit UyryHsl
1 TBep/bie cruiaBbl. CBOMCTBA M Ha3HA4YeHHE uyryHa. [Iponecc rpadutuzanmm. YyryHsl cepeie,
Oenble, KOBKHE, BHICOKOIIPOYHbIE, UX CBOICTBA, 00J1aCTh MPUMEHEHHS, MapKUPOBKA.

Tepmuueckas oOpadoTka. Teopus v mpakTHKa TEPMUUECKONW U XUMHUKO-TEPMHUUECKON
00paboTKK METAJIJIOB U cIu1aBoB. [Ipuponia, MeXaHU3M U YCIOBHS MPOTEKAHUS CTPYKTYPHBIX
npeBparieHuit B ctanu. Buapl Tepmudeckoit 06padotku cramu: omxur I u Il poma, momHbIil u
HETOJHBIM OTKUT, HOpMAJIN3alus, 3aKaJIKa, OTITYCK. 3aKaIMBa€MOCTh U IIPOKAIMBAEMOCTh
craneil. Bnusaue TepmMudeckoit 00paboTKH Ha MEXaHHUYECKHe CBOMCTBA cTtanu. dusndeckue
OCHOBBI XUMHUKO-TepMHUYECKON 00paboTku. J{uddy3nonHoe HachIIIeHNE TOBEPXHOCTH CTaTH
HeMeTaiuiaMu. Buel v crmocoObl 1iemenTanuu. AzotupoBanue cranu. Juddy3nonnas
MeTtaun3anus. loHHass XUMUKO-TepMudecKas 00padoTKa.

[[BeTHBIE MeTaIIBI U CIUIaBBI Ha WX OcHOBe. OOIIas XapaKTepUCTHKa U KilacCUpUKaLUs
MEIHBIX cIiaBoB. JlaTyHu, OpoH3bI, MeQHO-HUKeNeBble cruiaBbl. OOmIas XapaKTepUCTHKA
AIIOMHHHUEBBIX CIUIaBOB. JledopmupyeMble allOMHUHHEBBIC CILJIaBbl, JIMTCHHBIC ATIOMUHUCBBIC
crutaBbl. OOIIasi XapakTepUCTUKAa MarHUeBbIX CIUIaBOB. JlehopmupyeMble MarHUEBBIE CILIABBI.
JluTeiiHple MarHueBble CIUIaBbl. TWTaH M CIUIaBbl HA OCHOBE TUTaHa. BiusHue nerupyronumx
3JIEMEHTOB Ha CTPYKTYPY U CBOMCTBA TUTAHOBBIX CILJIaBOB. bepuIUIMii U CIIJIaBbl HA €r0 OCHOBE.
TyromnnaaBkue METAJLJIbI U CIIJIABBI HA X OCHOBE.

[ToporikoBbie MeTaITMUECKHE MaTepuaibl. MaTtepuanbl ¢ 0COOBIMH 3JEKTPUUECKUMU
CBOMCTBaMH.

Paznen 3. OcHoBBI KOppo3uu MeTauioB. [IpUHIKIIBI U METO B 3aLIUTHI OT KOPPO3HUH.

OcHoBHbIE TPUYUHBI KOppo3uH MeTaluioB. [Toka3zaTenu kopposuu. Knaccuduxarms
KOPPO3UMOHHBIX IIPOLECCOB. XUMUUeckas koppo3us. ['azoBas kopposus. Kopposus B KUAKOCTIX
— HEDJIEKTPOJIUTAX. DIEKTPOXUMUYECKAs: KOppo3usi. KnHeTHKa 3J1eKTpOXUMUYECKONH KOPPO3UH.
Koppo3us MeTaioB B yCIOBUSAX TEXHOJIOTUYECKUX CPEJl XUMUYECKUX ITPOU3BOJICTB.

[IpyHIMIBI ¥ METOABI 3aLIUTHI OT KOppo3uH. Koppo3noHHOCTONKNE METAIIIMYECKUE U
HEMETAJNINYECKHE MaTepraibl. MeTo bl 3allMThl MAIIMH U alllapaTOB XUMHUYECKUX
MIPOU3BOJICTB OT KOPpo3uu. UHIHOUTOPBI KOPPO3HUU. DINEKTPOXUMHUYECKas 3alUTa. 3allUTHbIE
MTOKPBITHSL.

Pa3znen 4. Hemerannuueckue maTepuasl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYIISIPHBIX coeiMHEHNN. CTpOeHUE U CBOMCTBA
oJIMMEpOB. TepMopeakTUBHBIE U TEPMOILIACTHYHBIE TOIMMEPBI. CTpoeHue U CBOMCTBA
mactMacc. OCHOBHBIE Pa3HOBUIHOCTU IIPOMBILUIEHHBIX IOJMMEPOB U IIACTMACC.

103



["a3oHanonHeHHbIE 1JIACTMACCHI.

OcobeHHOCTH CTPOSHUS, CBOKMCTBA PE3MHOBBIX MaTepuaioB. Pe3unsl o01iero
Ha3HAYEHUS, CIICIMATIbHBIC PE3UHBI M 00JIaCTH MX MPUMEHEHHUSL.

Jlaxokpacounsie matepuainsl (JIKM). OcnoBubie Buspl JIKM. Kpacku, 1aku, rpyHTOBKA,
LIrnarjeBKa.

Kepamuueckue marepuanbl. KOHCTpyKIIMOHHAs, UHCTpYMEHTA/IbHAs U TEXHUYECKas
kepamuka. Heopranmueckoe crexino. Knaccuukamus crekol o Ha3HaueHHUIO U 00JIacTH
npumeHenust. Curasuiel. ['padur. AcGect. CBoiicTBa 1 00s1aCTH NPUMEHEHUS.

CMma3ouHble Macia, INIACTUYECKUE CMa3KHU, TBEP/ble CMa304Hble MaTepraibl. CMa30uHO-
OXJIAKJAIOIINE KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTE€pPHAIbI.

AHTUOPUKIIMOHHBIE METAJUIMYECKNE U HEMETAJUINYECKUE MaTepUalIbl.

Komno3zunmonnsie marepuainsl (KM). Ob1as xapakreprcTiKa KOMIIO3UIIMOHHBIX
MarepuanoB. J(ucnepcHo-ynpouennsie KM, cnoncteie KM, BosiokHucThie KM.
KoMmno3uiimonneie MaTepualibl Ha METANIMYECKON U HemeTauinueckoit ocHose. CAII
(crieyeHHBIE ATIOMUHUEBBIE OPOILIKH). APMUPOBaHHbBIE IOJTUMEPHBIE MATEPHAIIBL.
Kepamuueckre KOMIO3ULIMOHHBIE MaTepUaibl. YTJIEPOAHbIE KOMIIO3UIIMOHHBIE MaTepUAIIbI.

[ToHsATHS O HAHOTEXHOJIOTUSIX, HaHOMaTepuanax. [[puMeHeHrne B IPOMBIIIIEHHOCTH.

Bnusinue oOnydeHus Ha CTPYKTYpy, MEXaHMUYECKUE CBOMCTBA U KOPPOZUOHHYIO
CTOMKOCTh MaTepUaJIOB. PagnaliuOHHOCTOMKHUE CTaU U CIUIABBI.

Paznen 5. DxoHomuueckn 000CHOBAHHBIN BBIOOP MaTepUaoB.

Bb160p KOHCTPYKIIMOHHBIX MaTepUajIoB sl KOHKPETHOIO TEXHOJIOIMYECKOro mpolecca.
Bri6op MarepuasoB st TEXHOJOTHM TiepepaboTku moauMepoB. Kpurepuu u anroputM BeiOopa
KOHCTPYKLMOHHBIX MaTepHaJIOB. DKOJIOTUYECKHE U IKOHOMUYECKHE aCIIEKThI
MaTepHaIOBEICHHsI U 3aIlIUThl MATEPUATIOB OT KOPPO3HH.

4. O0beM y4eOHOi JUCITUNIMHBI

o B 3ayeTHBIX B akanem.
Buapr yue6HO#M paboThI
eIMHUIIAX qacax
O0mas TPyA0EeMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IUIAHY 3 108
KonTakTHasi pa6oTa - ay1uTOpHbIE 3aHATHSI: 1,3 48
Jlexuun (Jlek) 0,9 32
[Ipaktuueckue 3ausatus (113) 0,4 16
CamocrositesibHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTtakTHas caMocTosITeNbHAs paboTa 11 0,2
CaMOCTOATEIbHOE U3YUEHUE Pa3JICIOB TUCIUILTHHBI ' 39,8
Buja kourpousi: 3auer +
Buner yue6HOI paboTh B sauerHbix B actp.
eIMHUIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IUIaH 3 81
KonTakTHasi padoTa - ayANTOPHBIE 3aHATHS: 13 36
Jlexuun (Jlek) 0,9 24
[TpakTueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHTakTHas camoctosiTenbHas paboTa 11 0,15
CaMOCTOATENBHOE N3YUEHUE PA3JIENOB TUCIUILINHBI ’ 29,85
Bua xonrpossi: 3ader +
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AHHOTAI U padoyeil MPporpaMMebl AU CHUILJIMHBI
«MopgenpoBaHue XUMHKO-TEXHOJIOTMYECKUX MPOLECCOB B XUMHYECKOH TEXHOJIOTHHU
TYTOIJIABKHX HEMETA/UINYECKHX H CHJIMKATHBIX MATEPUAJIOB»

1. Heap AucHMIUIMHBI — NpHOOpeTeHue 0a30BBIX 3HAHWUN 10 OCHOBHBIM pa3jeiiaM
Kypca, a TaKKe YMEHHH W NPAKTUYECKUX HABHIKOB B 00JACTH MOJICIMPOBAHUS XHUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB, UCIIONB3YEMbIX MPU PEIICHUH HAYYHBIX W MPAKTUYECKUX 33734
CTY/IGHTaMH BCEX CIIEIHAIbHOCTEH.

2. B pe3yabTrare OCBOEHHS JUCHMILUVIMHBI oO0y4yaloluiicss 1O mnporpaMmme
O0axajiaBppuaTa J10JI5KeH:

Obnaoams cnenyromumu obmenpodeccrnonanbupiMu (OIIK) u mpodeccronambHbIMU
(I1K) xomneTeHuusAMu:

— CHOCOOHOCTBIO BJIAJIETh OCHOBHBIMH METOJIaMH, CIIOCOOAaMU M CPEICTBAMH MOJTyYEHUS,
XpaHEeHUs, MepepaboTK HH(OpMalMM, HaBbIKaMM pabOThl KOMIBIOTEPOM KaK CpEICTBOM
ynpasnenus nadopmanueit (OITK-5);

— TOTOBHOCTBIO TPUMEHSTh AHAINTHYECKHE W YHCJICHHBIE METONBI PEIICHUS
MOCTaBJICHHBIX 3314, MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOIUTH
00paboTKy WH(POpPMAMA W WCMOJIH30BAHUEM IMPUKIAJHBIX MPOTPAaMMHBIX CpEICTB chepbl
po(hecCHOHATTEHON I TETFHOCTH, MCIIOJIb30BaTh CETEBbIC KOMITLIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH NpPOQPECCHOHATBHON MeATENFHOCTH, IMaKeThl MPUKIAJHBIX TPOTPAMM IS
pacuéra TeXHOJOrH4YecKuX napamerpoB obopynosanus (ITK-2);

— CMOCOOHOCTBIO TUIAHUPOBATh U IPOBOJIUTH (PU3MUECKHE U XUMUYECKHE IKCIIEPUMEHTHI,
IIPOBOJUTH OOpabOTKY MX pe3yabTaTOB M OLEHHUBATH MOTPEIIHOCTH, BBIABUIATh T'MIIOTE3bI U
YCTAQHABJIMBATh TPAHUIBI UX NPUMEHEHMs, NMPUMEHATh METOJbl MATEMaTHYECKOI'O aHalu3a U
MOJICTMPOBAHUS, TCOPETHUCCKOTO U IKCIIepuMeHTaIbHOro rccnenoanus (ITK-16);

3namo:

— METOJBbI TOCTPOCHUS ASMITUPHYECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) U (U3UKO-
XUMUYECKUX (TEOPETHUUECKHX) MOJETIEH XUMUKO-TEXHOIOTHYECKHUX ITPOLIECCOB;

— METOJbl MICHTU(PUKALNN MATEMATUYECKUX ONUCAHUI TEXHOJIOIMUYECKUX IPOLIECCOB Ha
OCHOBE SKCIIEPUMEHTAJIbHBIX JaHHBIX;

— METOJbl ONTUMM3ALMHU XUMHUKO-TEXHOJIOTUYECKUX IPOLECCOB C IPUMEHEHUEM
SMIIUPUYECKUX U/WIN (PUZUKO-XUMHUECKUX MOJENeH.

Ymems:

— NPUMEHATh WU3BECTHBIE METOJIbl BBIYMCIUTEIBHOM MaTeMaTUKH M MaTeMaTHYeCKOH
CTaTUCTUKM JUId PELICHUs KOHKPETHBIX 3aJau pacueTa, MOJEIUPOBAHUS, WICHTU(UKALUH U
ONTUMU3ALMU IPU HCCIEOBAaHUU, MPOEKTUPOBAHUM U YIPABJICHUHU MPOLIECCAMH XUMUYECKOH
TEXHOJIOTUH,

— HCII0JIb30BaTh B CBOCH MPaKTHUYECKOW AEATENbHOCTH ISl JOCTHXKEHMSI ITOCTABICHHBIX
1eJIel U3BECTHBIE AKeThl IPUKIIAJHBIX IPOrpPaMM.

Braoemy:

— METOJIaMM MaTeMaTH4eCKOH CTaTUCTHKU Uil OOpabOTKM pPEe3yabTaTOB aKTHBHBIX M
MACCUBHBIX KCIIEPUMEHTOB;

— METOJAAaMHU BBIUMCIUTEIBHOW MAaTeMaTUKU sl pa3pabOTKM M pealn3alud  Ha
KOMIIbIOTEpaxX aJrOPUTMOB MOJICIUPOBAHMS, WACHTU(QHUKAIMA W ONTUMHU3ALMH  XUMHKO-
TEXHOJIOTHYECKUX MPOLIECCOB.

3. Kpatkoe coaep:kaHue AMCHUTIIHHBI

OCHOBHBIE TIOHATHSL.
OCHOBHBIE TNPUHLMUIIEI KOMIBIOTEPHOTO MOJEIUPOBAHUS  XMMHUKO-TEXHOJOTHUECKUX
nporeccoB (XTII). MaremaTuueckre SMOUpPUYECKUE M MaTeMaTH4yeckue (U3NKO-XUMHUECKUE
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MOJENM U KOMIBIOTEPHOE MOJAEIUpoBaHue. JleTepMHUHMpOBaHHBIE U  BEPOATHOCTHBIE
MaTeMaTHu4ecKue Moaenu. IlpumMeHene MeTo10JI0T M CUCTEMHOTIO aHaIu3a Ul peuieHus 3a4a4
MozenupoBaHus. IIpuMeHeHHe MpUHLMIIA «UEPHOIO  SIIUKa» [pPU  MaTeMaTUYECKOM
MOJICTTUPOBAHUH. ABTOMATH3UPOBAHHBIE CUCTEMbI MPUKIATHON nHpopMaTiku. Mepapxuueckas
CTPYKTypa XUMHYECKMX IIPOM3BOJACTB M HUX MaTemMaTHueckux Mojenei. I[lpumeHenue
KOMITBPIOTEPHBIX MOJIEJeH XUMHUYECKHX IPOLIECCOB MJs aHaliu3a, ONTUMHU3ALMU U CHUHTE3a
XMUMMKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHbIE IPHUEMBl MAaTEMAaTHYECKOIO MOJEIUPOBAHUSA:
OMIIUPUYECKUH, CTPYKTYPHBIH ((HDU3UKO-XUMUYECKUH) U KOMOWHUPOBAHHBIN (TEOPETUUECKUN).
[TocTpoeHne cTaTMYECKUX M JUHAMUYECKUX MoJenel. Pemenue npsmeix 3agad. [IpoexTHbn u
MOBEPOYHBIN (OLIEHOYHBIN) pacdeT mpoieccoB. Pemenue oOpaTHeix 3anad. [lapamerpudeckas u
CTPYKTypHasi HWICHTHU(PHUKAIUS MaTeMaTUYeCKHMX MOJeleld. YCTaHOBJIEHHWE aJIeKBATHOCTH
MaremMaTH4eckux  Mojeneil.  CTpareruss TNpOBEAECHUS  PacueTHBIX  HMCCIEAOBaHUW U
KOMITBIOTEPHOTO MOJIETTUPOBAHNUS PEATIBHBIX MPOLIECCOB.

Paznen 1. ITocTpoeHune sMIMUpUUECKUX MOJEIIEN XUMHUKO-TEXHOJOTHYECKUX MTPOLIECCOB.
1.1. ®opmynupoBka 3ajaydl aNMpPOKCUMAIMU JAHHBIX JUIS OINHCAaHUS AKCHEPUMEHTATbHBIX
3aBUCHMOCTEH M IOJY4YEHHMs OMIIMPUYECKHX MOJENEH MpoueccoB. Buasl Kpurtepues
anmpokcuManuu. Kpurepuiih MeTola  HaMMEHBIIHMX KBagparoB. Pemenue 3amaun
AnIpOKCUMALMKA Ul HEJIWHEWHOM W JIMHEHHOM II0 napaMmeTpaMm Mojened. MarpudHas
(dbopMynTUpOBKa 3aJaud aNMpOKCUMAlMKU. AHAIUTUYECKUN U aIrOPUTMUYECKUN MOJIXOIbI IS
pelleHns 3aJaud annpoKCUMAalWU JJs JIMHEWHBIX U JIMHEapU30BaHHBIX MOJENed METOI0M
HaMMEHBIINX KBAJPaTOB.
1.2. HopmaibHbIli 3aKOH pacmpeneiaeHuss  JUId BEKTOPHBIX CIy4aWHBIX  BEJIMYHMHBI H
ONPENIETICHUE MX YMCIOBBIX XapaKTEPUCTUK. MareMaTudecKoe OKHUJAHUE WU JUCIepCus Ui
BEKTOPHBIX CIYYallHBIX BEJIMYMH. JMUCHEPCHOHHBIA M KOPPENALMOHHBIM aHanmu3. lloHsTHsS
JUCIEPCUM  BOCIPOU3BOJMMOCTH M AJEKBATHOCTH, a4 TaKXKe - OCTaTOYHOM JUCHEPCHH.
Omnpenenenre BBIOOPOYHBIX KOADPHUIIMEHTOB KOppensauuu U Kodh UIIMEHTa MHOKECTBEHHOM
koppensiiiui.  CTaTUCTUYECKWH TOAXOJ K OINpEAeNieHHIO OIMMOOK M  TOTPEITHOCTEH B
JKCIIEPUMEHTAIIBHBIX TOYKAX U3MEPEHUIL.
1.3. PerpeccHoHHBIA U KOPPEISUMUOHHBIA aHAIU3 JJI1 TIOCTPOCHUSI SMIUPUYECKUX MOJENICH Ha
OCHOBE JaHHBIX [ACCHUBHOTO JKcrepuMeHTa. [loHSATHS QyHKIMH OTKIMKA U  (PAKTOPOB.
OCHOBHBIE JIONYLIEHUS PErPECCUOHHOIO M KOPPEISIUMOHHOrO aHanusza. Kpurepuum mpoBepku
OJIHOPOJHOCTH Jucrnepcuii. BblOOp BHIa ypaBHEHMH perpeccuu, a TakKe OIpe/eieHHe
KO3(h(UIIMEHTOB perpeccud M UX 3HAYMMOCTH C HCIOJb30BaHMeM Kputepus CTblOAeHTA.
[Ipouenypa  ucCKiIIOUEHHS  HE3HAYUMBIX  KodhduuuentoB  perpeccun.  OmnpeneneHue
aJICKBATHOCTU PErPECCUOHHBIX MOJEIIEH ¢ MOMOIIbI0 Kputepus duiepa.
1.4. OcHOBHbBIE TOJIOKEHUS TEOPUU IUIAHUPOBaHUS dKcriepuMeHTOB (l): monHbIi (akTopHBIT
skcniepumenT (I[IPD) u oOpaboTka ero pe3ynbTatoB. ONTHUMAalbHBIE CBOWCTBA MAaTPHIIBI
IUTAHUPOBAHUS U CBOMCTBO OpTOroHanmbHOCTU. OrpeneneHue KOIPPHUIIMEHTOB MOJIENeH, X
3HAYUMOCTH M TPOBEpPKa aJeKBAaTHOCTH ypaBHEHHs perpeccuu. CBOWCTBO poTaTabeIbHOCTU
MOJIHOTO (haKTOPHOTO IKCIIEPUMEHTA.
1.5. OcHOBHbIE MOJIOKEHHUS TEOPHM IUTaHUpoBaHUsA HSKcrepuMmeHToB (ll): opToroHanbHBIH
LEHTpaJIbHBIA KoMIo3unoHHbIH uiaH (OLIKII) skcriepuMeHTOB M 00paboTKa €ro pe3ysbTaToB.
ObecnieueHre OPTOrOHAILHOCTU MaTPUIlbl MJITAHUPOBAHUS U ONpPEETICHUE BETUUYNHBI 3BE€3JHOTO
wieda. OmnpezneneHue Kod(pGHUIMEHTOB MOJENH, UX 3HAUYUMOCTH U OIEHKAa a/eKBaTHOCTH
ypaBHEeHHUs perpeccuu. PacueTHoe BbIYMCICHHE KOOPIUHAT TOYKH ONTUMYyMa (3KCTpEMyMa).
1.6. Ontummsanus 5SKCIEpUMEHTAIBHBIX HCCIEIOBaHUNA ¢ TNpUMeHeHueM Meroaa bokca-
Bunecona. OcHOBHbIE TOAXOABI K ONTUMM3ALMU OSKCIEPUMEHTAIBHBIX MCCIEI0BaHUM.
OKCIIEpUMEHTANIBHO-CTATUCTUYECKUT MeTof. CTparerust ABM)KEHHS K ONTHMyMY LIEJIEBOM
¢bynkuuu (QyHKIMM — OTKJIMKA) TPaJUeHTHBIM MeTOJoM. KpuTepuu TOCTIKEHUS «IOYTH
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CTAIlMOHAPHON 00JIACTH» W METOJIbI YTOYHECHHS MOJIOKCHHSI ONTUMAILHON TOYKH B (PAKTOPHOM
IIPOCTPAHCTBE.

Paznen 2. IloctpoeHne GU3NKO-XUMHUECKUX XUMHUKO-TEXHOJIOTHYECKUX MTPOILIECCOB.
2.1 Dranbpl MaTeMaTHYEeCKOTO MojenupoBaHus. DopMyaupoBKa THUINOTE3, I[MOCTPOCHUE
MaTeMaTHYeCKOTO OMUCAHMUS, pa3paboTKa MOJACIUPYIOMIETO AITOPUTMA, TPOBEPKA aIeKBATHOCTH
MOJIETM W WACHTH(UKALMS HUX TMapaMeTpOB, PACUCTHBIC HCCICAOBAHUS (BBIUYMCIUTEIIBHBIN
9KCIIEPUMEHT).
2.2 CocraBlIecHUE CHCTEM YPaBHCHH MAaTEMaTHUECKOTO OIMMCAHUS IPOIECCOB U pa3paboTka
(BBIOOp) AJTOPUTMOB uX pemeHusd. bBOYHBIM NOPUHLIMI TOCTPOCHHUS CTPYKTYPHBIX
MareMaTnudeckux Mmojeneit. O0oOIeHHOe ONMCaHue JBWKEHUS MOTOKOB (a3 B ammaparax ¢
MOMOIIBI0  THAPOJMHAMUYECKUX  MOJENEH,  yYUTHIBAIOIIMX  COCPENOTOYCHHBIE U
pacrmpe/iefieHHble MCTOYHUKH BeEIIecTBa W SHepruu (TerioThl). JlokanbHBIE WHTEHCHBHOCTHU
HMCTOYHUKOB BEIIECTBA U TEIUIOTHI B TOTOKAaX, COOTBETCTBYIOIIUE PA3IUYHBIM (PU3UKO-
XUMUYEeCKUX mpoieccaM. OCHOBHBIE THUIBI YPAaBHEHUM MAaTEMAaTHUYE€CKOTO OTMHUCAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB — KOHEYHBIE, OOBIKHOBEHHBbIC uddepeHnnanbupie |
muddepeHnranbHble YPaBHEHHS B YACTHBIX TIPOU3BOIHBIX.
2.3 MaremaTuyeckoe MOJEIHMPOBAHME  CTAllMOHAPHBIX W  JUHAMHYECKHX  PEXHUMOB
TUPABIMYECKUX MPOIIECCOB B TPYOOTPOBOJHBIX CHCTEMAaX, TJIO0AIBHBIC U IEKOMITO3UITHOHHBIC
METOJIbl PEIIEHUS CHUCTEM HEJTWHEHHBIX YpPaBHEHWW, a TAaKXKE SBHBIC M HESBHBIE METOJbI
YUCJICHHOTO PEIIEeHUsI CUCTEM OOBIKHOBEHHBIX MuddepeHnnanbupix ypapHeHu. CocraBieHue
ypaBHEHUH MaTeMaTHYECKOTO omucanusi mporecca. [loctpoerne MHOOPMAITMOHHBIX MaTPHIL
MaTeMaTHYEeCKUX MojeNied s BeIOOpa OOIIEro ajiropuTMa pEmieHHs — MOJICIUPYIOIIETO
anroput™Ma. Peamuzanusi = alrOpuTMOB  pPEUICHHMS]  HEJIMHEHHBIX W OOBIKHOBEHHBIX
muddepennnanbHbIX ypaBHeHUH. Onucanue cranmuoHapHbiX pexkumoB XTII ¢ mpumeHeHHEM
CHUCTEM JIMHEHHBIX W HEJIWHEWHBIX YypaBHEHUW. W TepallMOHHBIE aJITOPUTMbI PEIICHUS.
[Ipumenenne mMeTonOB MpOCThIX uUTepanuii U HeioroHa-Padcona s monmydeHus pemieHwHs..
[Tpobmema cxomumocTH Tporecca pemeHus. JIeKOMIO3UITMOHHBIM METOJ PEHICHUs CIIOKHBIX
CHUCTEM KOHEYHBIX YypaBHeHHMH. [locTpoeHne wuHOOPMAIIMOHHOW MaTpUIBl JUIsl  BBIOOpA
ONTUMAJIFHOTO ajJropuTMa peuieHus 3afgadu. [lonarue xxectkoctu cuctem auddepeHInaIbHbIX
YpaBHEHUH W KPHUTEPUU KECTKOCTU. SIBHBIC (OBICTpBIC) W HESIBHBIC (MEIJICHHBIC) METOIbI
pemienus. Metonbl iepeoro (Metona Ditsiepa), BToporo ( Moau(HUIIMPOBaHHBIC METOAbI DUjepa)
u yeTBeproro nopska ( meroa Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OLIMOOK YCEUEHHUS.
[lepexonubie OmMMOKM M  OMMOKM OKpPYIJICHUS TPU  YUCICHHOM  HHTEIPUPOBAHUU
muddepeHnnanbHbix  ypaBHeHHH. CrocoObl oOecrneueHusi CXOJUMOCTH pELIEeHHUs 3ajauu.
[IpumeHeHre HESBHBIX METOJOB Ui pEUICHHs JKECTKHX cucteM auddepeHInaIbHbIX
ypaBHeHuil. Onpeenenus mara HHTerpUPOBaHUs UTEPALIMOHHBIM MeTooM. MetonoB Kpanka-
Huxonbcona (MeToa Tpaneruii).
2.4 MaremaTuyecKkoe MOJEIMPOBAHHUE CTAIIMOHAPHBIX PEKHUMOB IMPOIECCOB TEIJIONEpeiayn B
IUIACTUHYATBIX M 3MEEBHKOBBIX TEIUIOOOMEHHHKax. MaremaTtuyeckoe OMHCaHHE MPOIECCOB C
MPUMEHEHHEM MOJIeJield HIealbHOIO CMEIIeHUS U BbITeCHEHUs. Bpibop u rpaduueckoe
MPEACTABICHUE AITOPUTMOB pemieHus. [I[puMeHeHre CTaHAapTHBIX METOJOB BBIYMCIUTEIBHON
MAaTEeMAaTHKH JUIsl pelIeHus 3a/1ay.
2.5 MaremaTnyeckoe MOJEIUPOBAHUE CTAIIMOHAPHBIX PEKHUMOB IMPOLIECCOB TEIUIONEpPEIayl B
MPSMOTOYHBIX U MPOTUBOTOYHBIX TPYOUaTHIX TEIUIOOOMEHHMKOB, pelleHue 3amaun Komwm u
KpaeBo# 3a7jauu IpU HHTETPUPOBAHUU CHCTEM OOBIKHOBEHHBIX MU (DepeHIINaTbHBIX YPaBHEHU.
MareMatuueckoe ONMUCaHUE MPOIECCOB C MPUMEHEHUEM MOJENEeW HJICaTbHOTO BBITECHEHUSI.
Pemenne 3anaun Komm m xpaeBoit 3amauu. IIpencraBnenre alropuTMOB BBIYMCIEHHUI B BHJIE
MH()OPMAIIMOHHOW MaTPUIBl CUCTEMBl YPaBHEHHUN MaTEeMATHUECKOTO OMHCAHHS U OJOK-CXeM
pacueroB. Maremaruueckoe omnucanue XTIl ¢ mnpuMeHeHHWEM CHCTeM OOBIKHOBEHHBIX
muddepeHnrnanbHpIX ypaBHeHH. Onrcanne OOBEKTOB C pacHpe/leICHHBIMU B TIPOCTPAHCTBE
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napameTpamu. OopMynupoBKa HayaJdbHBIX M KPACBBIX YCIOBUHM 3aja4 peuieHus. YucieHHbIN
anroput™ 1-ro mopsnaka Juig pemieHus 3agaud Komm. Meton «mpucTpenkm» JUlsl pelIeHUs
KpaeBOU 3a/1auu.

2.6 MareMarudyeckoe MOJEIMPOBAHUE CTALMOHAPHBIX PEKHUMOB IIPOLIECCOB B PEAKTOPAX C
Memankoi. OnucaHue MHMKPOKMHETHYECKMX 3aKOHOMEPHOCTEH MPOTEKaHUsI IPOU3BOJIBHBIX
CIIOXKHBIX XUMUYCCKHUX peakuuid B IKUAKOW (aze i MHOTOKOMIIOHEHTHBIX CHCTEM.
Omnpenenenre KIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XHMHUYECKMX pPEaKIMH ¢ IpUMEHEHHEM
METO/I0B JIMHEWHOM ayireOphl - paHroB MaTPHULl CTEXUOMETPUUYECKUX KOA(P(UIIMEHTOB PEAKLIMH.
MaremaTuueckoe OINMCAaHUE PEaKTOPHOro Ipolecca ¢ pyOalIkoil sl MPOU3BOJBHOM CXEMBbI
MPOTEKaHUsI XMUMUYECKOH peakuuu. BpiOOp anropuTMOB pemieHHs 3aJadd ¢ MPUMEHEHHEM
WH(QOPMAIIMOHHON  MaTPUIBI  CUCTEMBl  YpaBHEHHUW  MaTEMaTUYeCKOro  OINMUCAaHUA U
MIPEJICTaBJICHMS] AITOPUTMA PEIICHHUS C IIOMOIIBIO OJIOK-CXEMBbI pacueTa Mpoliecca.

2.7 MaremaTnueckoe MOJEIMPOBAHUE HECTALIMOHAPHBIX PEXKHMMOB IPOILIECCOB B pEaKTopax ¢
MeIIaIKOM. MareMaruyeckass MNOCTAaHOBKA 3aqayd ISl  peakiud C  ITPOU3BOJIBHOM
crexuoMerpuueckon cxemoil. dopmymupoBka 3agaun Komm — 3agaun ¢  HadadlbHBIMHU
yCcIOBUAMU. Pa3HOCTHOE TMpeAcTaBiICHHE CUCTEMBl OOBIKHOBEHHBIX U depeHIHaTbHBIX
ypaBHeHui. [locTpoeHne WHGOPMAIIMOHHONW MAaTPHUIBl JJI BBIOOpA aJIrOpUTMa PEUICHUS.
I'padmueckoe npeacraBaeHne anropuTMa perieHus B Buje 0J0K-CXeMbl pacueTa.

2.8 MaremaTnyeckoe MOJICTMPOBAHKUE CTAlMOHAPHBIX PEXHUMOB B TPYOYATHIX peakTopax C
MPSIMOTOYHBIM U MPOTUBOTOYHBIM JIBIDKCHHEM TEIUIOHOCHUTENNeH. MareMarnueckasl TOCTaHOBKA
3a/1auy JUIsl PEaKIUN ¢ KOHKPETHON cTeXuomMeTpudeckon cxemon. @opmynupoBka 3aaaun Komm
— 33/1a4ydl C HAyaJbHBIMU YCIIOBUSMHU M KpaeBOM 3agaud — 3aJauyd C KpPaeBbIMH YCIOBHSIMHU.
Pa3znocTHOE€ TpencTaBiieHHE CHUCTEM OOBIKHOBEHHBIX JU(PPEpPEHIIMATBHBIX YpaBHEHUH.
[TocTtpoenrne WHGOPMANMOHHBIX MATPHUIl JUIsl BeIOOpa alropuTMOB pemieHus. [ 'paduueckoe
MIpe/ICTaBJICHHUE aJITOPUTMOB PEILIEHUs B BUE OJIOK-CXEMBI pacyera.

2.9 MaremaTu4yeckoe MOJCIMPOBAHUE HECTAIMOHAPHBIX PEKHUMOB TPOIECCOB B TPyOUATHIX
peaxkTopax U YUCIEHHBIE aJITOPUTMbI IUCKPETU3ALUU JJIsl pelIeHus: CUcTeM IuddepeHanbHbIX
YPAaBHEHUI C YAaCTHBIMHU ITPOU3BOAHBIMU. MaTtemarnueckass OCTAaHOBKA 3aJa4yd Il PEaKLHUU C
KOHKPETHOM CTEXMOMETPUUYECKON cxeMoi. POpMyIMpOBKa HAYaJbHBIX U I'PAHUYHBIX YCIOBHH.
Huddepenunanbaple  ypaBHEHHUS B YaCTHBIX  MPOM3BOJAHBIX -  DJUIMITUYECKOTO,
napaboJIMYeCKOT0 U TUIEPOOJIMYECKOTO  TUIOB. ANTOPUTMBI  PEIICHUS  YpaBHEHUH
napaboinyeckoro  Tuma. MaTemaTuueckas MOJEIb  XMMHYECKOrO  IPEBpalleHHus B
M30TEPMHUUYECKUX YCIOBUSX JJI1 HECTAIIMOHAPHOIO Mpolecca B TpyOUaThIX ammaparax ¢ y4eToM
MIPOJIOJILHOTO TEpeMEIIMBaHUsI U C MPUMEHEHHEM OJHOMapameTpudeckond auddy3HoHHON
MOJENHU JJIsl OMMCAHUS THAPOJIMHAMUYECKOM 0OCTAaHOBKU B PEAKIIMOHHOM MOTOKE. AJNTOPUTMBI
pelieHus B BHUJE CHCTEM HEJIMHEWHBIX  YpaBHEHHH, a Takke OOBIKHOBEHHBIX
g depeHnaibHbIX YpaBHEHH IEPBOTO U BTOPOTO MOPSIIKOB.

2.10 MaremaTn4eckoe MOJCIUPOBAHHE CTALMOHAPHBIX PEKUMOB IPOLIECCOB HEMPEPBHIBHOI
MHOTOKOMITIOHEHTHO# pekTudukanun u abcopOuun. MaremaTHyeckoe OIMCaHHE Ipolecca
MHOTOKOMITIOHCHTHOW PEKTH(UKAIMK B TapelibuaToil KoyioHHe. MojenupoBanue (azoBoro
paBHOBECHS M TpOIIECCa MACCOIEpeIaul Ha TapeiKax B MHOTOKOMIIOHEHTHBIX CUCTEMax. Yder
TEIJIOBBIX OalaHCOB Ha Tapelkax IpH MOJEIMPOBAHHH TIpolecca B PEKTUPHKAUOHHOM
KOJIOHHE. JIeKOMIO3HIIMOHHBIM alrOpUTM pacyera IMpolecca pPEeKTUPHKAUH B KOJIOHHOM
ammapaTte. MaremaTudeckoe OMHMCaHWe TMPOIlecca MHOTOKOMIIOHEHTHOH abcopOmmu B
HAacaJ04YHOW KOJIOHHE. MoJenupoBaHue TNpolecca MHOTOKOMIIOHEHTHOH Maccolepenadyd B
CEKIUSAX HACaJOYHON KOJOHHBL ANTOPHTM pEIIeHHs KPaeBOW 3ajayd JUisi MOJIETUPOBAHUS
nporiecca abcopOLMu B HACATOYHOM KOJOHHE.
Paznen 3. OCHOBBI ONTUMH3AINY XHMUKO-TEXHOJIOTUIECKUX TPOIIECCOB.

3.1 Pemenue 3amady ONTUMH3ALMK C  TEPMOJMHAMHYECKHMH, TEXHOJOTHYECKUMHU,
YKOHOMUYECKUMH, TEXHUKO-IKOHOMUYECKUMH U SKOJIOTHYECKUMHU KPUTEPHSIMHU ONTUMAIIBHOCTH.
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Ontumaneneie pecypcocOeperaromue XTII. Bwibop kputepueB ONTUMAIBHOCTH (LIEIEBBIX
¢ynkuuit). PopMynHpOBKa MHOTOKPUTEPHATIBHOW 3a7aud  omnTtuMusauuu. OcoOeHHOCTH
peuieHuss  ONTUMHU3ALMOHHBIX 3amad XTIl 1npu  Hanmuyuu  HECKOJIBKUX  KPUTEpPHUEB
ONTUMAJILHOCTH, OBPAKHOM XapakTepe 1esIeBOH (YHKIMU U HAIWYUH OTpaHu4YeHuil 1-ro u 2-ro
pona.
3.2  AJropur™Mbl OJHOMEPHOM M MHOTOMEpPHOM onTuMu3zauuud. MeToasl CKaHMpOBaHUS,
JIOKaTM3allii SKCTPEMyMa, 30JI0TOro cedeHus U uucen DubOoHauM B cilaydae OTHOMEPHOM
ONTUMU3AIMHU. MeTo bl MHOTOMEPHON ONTUMU3ALMK HYJIEBOTO, IIEPBOTO U BTOPOIO MOPSAIKOB.
CuMIekcHble, cilydyailHble M T'paJUEHTHbIE METOJbl MHOTOMEPHON omnTHUMM3anMu. Meron
mrpadHbIX QYyHKINHA.

3aKIIt0YeHue.
A. Ilpumenenne kommnbroTepHblx Mogened XTIl mpu NpOEKTUPOBAHMM XMMHUYECKUX
npousBojcTB — B CAIIP. 3agaun cuctem aBToMaTusupoBaHHoro npoektuposanusi (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOIO MIpoeKkTupoBaHusa. MHpopMalMoHHOE U MaTeMaTH4ecKoe
obecneuenue CAIIP. ABTomMaTu3npoBaHHOE MPOEKTUPOBAHNE C MPUMEHEHNEM KOMIIbIOTEPHBIX
mozenen XTII.
b. Ilpumenenue kommbroTepHblx Mozenerd XTIl npu  ynpaBiaeHMM TEXHOJIOTMYECKUMU
nporeccamu — B ACVYTII. Komneroreproe wmoxaenupoBanue XTII B pexume peasbHOrO
BpeMeHH. CucteMbl NMpsAMOro HuppoBOro (KOMIBIOTEPHOTO) YIPaBJICHUS TEXHOJIOTMYECKUMHU
MPOIIECCAMMU. OcobenHocTH peanu3anun KOMITBFOTEPHBIX MoJienen XTII B
aBTOMAaTU3UPOBAHHBIX CHUCTEMaX yNpaBieHUs TeXHouornueckumu npoueccamu (ACYTII).

4. O0beM yueOHOM THCHHIINHBI

Cemectp
Beero 7 cemecTp
Bun yaeOHo# paboTh
3E Axan. 3E Axan.
q. q,
OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 3 108 3 108
KonTakTHasi paboTa — ayiuTOpHbIE 1,33 48 1,33 48
3aHATHSA:
Jlexkuun 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) - - - -
JlabopaTtopusie paboTs (JIP) 0,44 16 0,44 16
CamocrosiTeJibHasi padoTa 1,67 60 1,67 60
KonTtakTHas camocTosiTenbHas pabota 0,4 0,4
CaMoCTOATENbHOE N3YUCHHUE Pa3/IeoB 1,67 50.6 1,67 596
JUACIUATUTHHBI
3auer ¢
Bujg aTOroBOr0 KOHTPOJIS: .
OLlEHKOI
oo | ot
Bun yue6Hoit paboThl
3E Actp. 3E Actp.
q, q,
OO61ast TPYA0E€MKOCTh AUCHIUTIITNHBI 3 81 3 81
KonTakTHast paboTa — ayAnTOpHBIE 1,33 36 1,33 36
3aHATHS:
Jlexun 0,89 24 0,89 24
[paktuaeckue 3anstus (I13) - - - -
JlaGopatopusie padots! (JIP) 0,44 12 0,44 12
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CamocrosiTeJbHas padoTa 1,67 45 1,67 45
KoHrakTHas camoctosiTesnbHas paboTa 0,3 0,3
1,67 1,67
CaMoCTOATEeNTbHOE U3YUCHHUE Pa3/IeIOB ,6 44,7 ,6 44,7
JACLIMIUTNHBI
3auer ¢
Bujx uTOroBOro KOHTpOJIA: .
OLICHKOM

AHHOTaN U padoyeil MPOrpaMMbl TN CHUIIIHHBI
«MmuHepasorusi ¥ Kpucrauiorpagus TyronjiaBKuX HEMeTAJIMYECKNUX U CHITHKATHBIX
MaTepHuaJIoB»

1. Heab aucHMIUIMHBI — TpHOOpeTeHHEe 3HAaHUW 00 OCHOBHBIX TMOHATHSIX
KpucCTaIorpaduy, KPUCTAUIOXHMMHK, MUHEPAJIOTUH W merporpaguum Uis  TOHUMaHUS
B3aMMOCBSI3U BHYTPEHHETO CTPOSHUS TBEPJOTO Telia ¢ €ro (U3MKO-XUMUYCCKHMH CBOMCTBAMH
JUTSL YIIPABIICHUS CTPYKTYPOH M KAYECTBOM TEXHHUYECKUX MATEPHAIIOB.

2.B pe3yabTrare wu3yYeHHs AUCHHUIUIMHBI o0yyalommmiics 10 mporpaMme
0akajiaBpuaTa J10JIKeH:

Obaaoams cnenyrommumu obuienpodeccronanbubiMu (OIIK) u npodeccuonanbHbIMU
(I1K) xomneTeHuusAMu:

— TOTOBHOCTBIO HCIOJI30BaTh 3HAHHS O CTPOCHHWM BEIIECTBA, MPHUPOJE XUMHYECKOU
CBSI3M B Pa3IMUHBIX KJIACCaX XUMHUYECCKHX COCTUHCHHM JUIS MOHMMAHUS CBOMCTB MAaTEPHAIIOB H
MeXaHH3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAIOIINX B Okpy»karomem mupe (OITK-3);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOWCTB XMMHUYECKHX AJIEMEHTOB, COCIUHEHHUHN U
MaTepHAJIOB Ha MX OCHOBE JUTS PelieHUs 3a1a4 npodeccuonanshoi aesrenpaoctu (I1K-18);

— TOTOBHOCTBbIO H3y4aTh HAyYHO-TEXHHUYECKYI0 HMHPOpPMAINIO, OTEUECTBEHHBIH H
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

3namo:

— OCHOBHBIE IOHSATHUS KpUCTAIIOrpaduu;

—  OCHOBHbBIE IOHATHS KPUCTAIIOXUMUMU;

—  OCHOBHbIE IOHSTHUSI MUHEPAJIOTUHU U TTETpOrpaduu.

Ymemo:

— OIpeneisTh OCHOBHbIE KpHCTaLIOrpadUuecKue XapaKTePUCTUKH  UJCAIbHBIX
KpPHUCTAILJIOB;

— OIpeaessTh OCHOBHBIE KPUCTAINIOXUMUYECKHE XapPaKTEPUCTUKU KPHUCTAJUIMYECKUX
CTPYKTYpP KPHCTAJUIOB;

— OIpeneisTh OCHOBHBIE KPHUCTAJUIOONTUYECKUE XapPaKTEPUCTUKU MHUHEPAIbHOTO
CBIPBSl U TEXHUYECKUX MPOIAYKTOB;

— TMPOBOJUTH KpuUcTaorpaduveckoe, KpHUCTATNIOXUMUYECKOE U MUHEPATIOTUYECKOe
OTHCAaHNE MUHEPATIHLHOTO ChIPbS CUIIMKATHON MPOMBIIIIIEHHOCTH.

Braoemy:

—  METOJMKOW OmMCcaHusi MOP(OJIOTHH KPUCTAIIOB,

—  METOJHMKOW OMMCAHUSI OCHOBHBIX TUTIOB KPUCTAIITUYECKUX CTPYKTYP;

—  METOJMKOW MPOBEICHUs aHATTN3a MUHEPAJIOB, TOPHBIX MOPOJ U TEXHUYECKOTO KaMHSI.

3. KpaTkoe coaep:xkaHue TuCHUILINHBI

Paznen 1. Kpucrannorpadus.

1.1. Kpucrannudeckas CTpYKTypa U XapaKTepHbIE CBOMCTBA KPUCTAJLIOB.

Cognepxanue W 3amadd Kypca. VcTopus pa3BUTHS MUHEPAJOTHH, KpHUCTauiorpaduu,
KpuctasmoxumMuu. CBsizb KpUcTaLIOTpadun, KPUCTAIIOXUMUU, MUHEPAJIOTUU U TIETporpaduu ¢
00IIETEOPETUUECKUMU JUCIUTIIIMHAMHY U CHIEIUATEHBIMU KYPCAMH.

Kpucrannuaeckas pemietka. XapakTepHble CBOWCTBA KPUCTAIOB (OTHOPOIHOCTD, aHU30TPOTIHS
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U CIIOCOOHOCTh K CaMOOTPAHEHUIO). DJEMEHTHl OTPaHEHHUS KPUCTAJUIOB. 3aKOH IOCTOSHCTBA
yII0B. 3aKOH MPOCTHIX YHCEI.

1.2. CummeTpHsi KpUCTAILIOB.

DOneMEeHTbl CUMMETPUM U CUMMETPUYECKHE Omepanuu. TeopeMbl CIO0XKEHHUs JIEMEHTOB
cummerpuu. ®opmyna cummerpun. CHUMMETpHsl KaK NPUHLUI KilaccU(UKalMM KpUCTAIIOB.
EnuHuunble M CUMMETpUYHO paBHble HamnpasieHus. Kareropuu, cuHronuu. 32 Kiacca
CUMMETpUU (TOYEUHbIE IpyMNIbl KpucTamuioB). KoopauHaTHblE CHCTEMBbl M CHUMBOJIBI I'paHEH.
Br160p KOOpIMHATHBIX OCEH B KpHCTAIaX HU3IIEH, CpeAHel W BhIcHIel kaTeropuu. [Ipoeximm
crepeorpaduveckrue 1 THOMocTepeorpapuyecKue.

1.3. ®opMBbI nACaTBHBIX U pEATbHBIX KPUCTAIUIOB.

3akoHBl pacHojiokeHusi rpaHed B Kpuctamnax. dopmbl kpuctamnos. Ilpocteie u
KOMOMHUpOBaHHbIE (opMbl. OrpaHeHHe KpUCTAIJIOB HU3ILIEH, CpEeAHENW M BbICIIEH KaTEerOpHH.
Peanbubie kpucramibl. @opMbl peasibHbIX KpUCTAIIOB. VckakeHHbIE U yCIOKHEHHBIE (POPMBIL.
Kpucrannuueckue ckenersl U aeHApUTH. HuUTEeBHIHBIE M BOJOKHUCTBIE (OPMBI KPHCTAJUIOB.
HezakoHomepHble, NpHUOIIKEHHO-3aKOHOMEPHBIE UM 3aKOHOMEPHBIE  CPOCTKH  (ApY3Hl,
napajuleNIbHble CPOCTKH, JIBOMHUKU CpacTaHUs U JBOMHMKHU MpPOpPACTaHUs, NOJUCUHTETUYECKUE
JBOMHUKH, C(PEPOSIUTHI, AIUTAKCHSL.

Paznen 2. Kpucramnoxumus.

2.1. KpucranioXxuMu4ecKne XapakTEPUCTUKU CTPYKTYP KPUCTAIIIIOB.

[Ipenver u 3amaun kpucrawioxumuu. OnucaHue NajdbHEro MOpsIKa B KpHUCTAUIaX C
MOMOIIBI0 TPOCTPAHCTBEHHBIX pemeTok. Kpucraminyeckas CTPyKTypa M CHOCOOBI ee
MOJICJIMPOBAHMS. DJIEMEHTapHas SYeiiKa KPUCTAUIMYECKONW PEIIETKH KaK CHCTeMa TPaHCIISLHIA.
[Tapametpsl, cummerpust (popma) u Tumel nentpoBok (P, C, |, F) smemeHTapHbIX sucek. 14
pewerok O.bpae, ux pacnpezneneHue Mo CUHroHusIM. [IoHsATHE O MPOCTPAHCTBEHHBIX IPyMmIax
CUMMETPUU. DJEMEHTHl CUMMETPUU KPUCTAUIMYECKUX CTPYKTYp (IJIOCKOCTH CKOJIB3SLIETO
oTpakeHHs U BHUHTOBBIE ocH). Cummerpusi 230 mpoctpanctBeHHBIX Tpynn E.C.demoposa.
CumBosiel  A.lllendnuca. IlpencraBieHne KpUCTAUIMYECKUX CTPYKTYp B BHAE IMAPOBBIX
YIakoBOK ¥  KiIagok. ['‘exkcaroHanmbHas W KyOudeckas  IUIOTHEHMIIME  YHAaKOBKH.
KoopannanmoHnHsle yucia 1 KOOPAUHALMOHHBIE MHOTOTPaHHUKH.

2.2. OCHOBHBIE CTPYKTYpPHBIE TUIIbI KPUCTAJUIMYECKUX BELIECTB.

CucremaTnka KpUCTAUIMYECKUX CTPYKTYyp. OnucaHue CTPYKTYPHBIX THIIOB IPOCTBIX
BellecTB (Meau, MarHus, rpadura, aamasza W Ap.), OmHapHbIX coemuHeHui thma AX, AXn
(ranmura, GroopuTa, pyTriia U Ap.), TePHAPHBIX COSAUMHEHHH (IITTUHETH, TIEPOBCKUTA U JIP.).

2.3. CTpyKTypa OCHOBHBIX MOJU(UKALUNA KpEMHE3eMa U CTPOCHHUE CUIIMKATOB.

CtpykTypa OCHOBHBIX MOJU(pUKALUNA KpeMHe3eMa (KpUCTOOaIuT, TPUAUMHUT, KBapIl).
CucremaTuka cuaukatoB: octpoBHbIe [SiO4]*, xombressie [SiOs]n?, memoueunsie [SisOg]n*,
cnoucteie [Si20s]%, xapkacubie [SiO2], [AlSis0s]*,[ALSiz0s]> u mp. KoopauzanmonHOe
COCTOSIHUE aJIOMUHUS B CHIIMKaTax. Pasnuyuie B CTPOCHUU alOMOCHIIMKATOB (IIOJIEBbIEC IIMATHI,
HedenuH, U Ap.) U CUIMKATOB aTIOMUHUS (CUITUMAHUT, JUCTEH, MYJUTUT U JIp.).

2.4. Unentudukanus KpUCTAJUIMYECKUX BEIIECTB C MOMOIIbIO PEHTICHOCTPYKTYPHOTO U
peHTreno¢a3zoBoro aHanu3oB. YpaBHeHue bperra-Bynbda u nuHDOpMaTUBHOCTh PEHTI€HOBCKUX
METO/IOB aHAJIN3a MPU U3yYEHUU KPUCTATUIMUECKUX BEILIECTB.

Paznen 3. Munepanorus u nerporpagusi.

3.1. Baxwueiimue KJIacChl MHHEpPAIOB M MX AMATHOCTHKA TO (PU3UKO-MEXaHUYECKUM
CBOMCTBaM.

OcobeHHocTn coctaBa M (¢u3nyeckue cBoicTBa. ['eHe3uc U (GOpMbI HAXOXKJICHHS
MUHepasioB B mnpupoae. OCHOBHBIE METOAbl BBIPAIIMBAHUS KPUCTAIJIOB (U3 PacTBOPOB,
pacruiaBoB, U3 pacTBopa B paciuiaBe). CaMOpoHbIe METAIbl U METAIUIOUABL. 30J10TO, MIJIaTHHA,
rpadur, anmasz, cepa. Okcuapl U TUAPOKCUIBI. OKCUIBI JKene3a: TeMaTUT (KPacHbI JKeJIe3HSIK),
MarHeTuT (MAarHUTHBIA JKENE3HSK), XPOMUT (XPOMHUCTBIA JKEJe3HSK), JIUMOHHT (OypsIii
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xene3HsaK). Okcuapl KpeMHHUA: KBapll (TOPHBIM XpyCTalb, )KMIBHBIM KBapl], MOPHOH), XaJLE/I0H,
arathl, ONaJl - HPUPOIHBIA Telb KpeMHEKHCHIOThl. CWIMKATBI: TOJEBBIE IIMAThl, HedenuH,
MUPOKCEHBI, TJMHBI, TallbK, acOecT, CEPIeHTUHUT, NHPOPIILIUT. ANaTUT U (GOCHOPHUTHL.
KapOonatel, HUTpaThl, Cyab(aThl: KaIbLIUT, MAarHE3UT, TOJIOMUT, TUIIC, COJA, TPOHA, MUPAOWIHUT
(roppKast cojib), amyHUT (KBACIOBBIM KaMEHb). [alloreHuabl: TAIUT U KaMEeHHasi COJb, CUJIbBUH,
¢dmooput. Cynbuasl, apceHUIBI U AHTUMOHH[BI: TUPUT (CEpHBIA KOJYEaH), XAIbKOMHUPUT
(MemHBIN KOYeAaH) u Ap. IMarHocTuKa MUHEPAJIOB MO WX (PU3UKO-MEXaHHYECKHUM CBOMCTBAM:
reHe3suc M (OpMbl HAXOXKJEHUS MHUHEpAJIOB B IMPUPOAE, LBET, LIBET YEPThbI, MPO3PAYHOCTb,
CHatHOCTh, TBEPJOCTh, IVIOTHOCTh U UX MPUMEHEHHUE B IPOMBIIUIEHHOCTH. .

3.2. Cucrematuka TOPHBIX TIOPOJ WM WX JHATHOCTHKA TIO (PU3UKO-MEXaHUICCKUM
CBOWCTBAM.

Marmaruueckue TOpHbIE TOpOJbI: TJIyOWHHBIE MOPOAbI (IpaHUTHI, HE(EINHOBBIE
CHEHUTBHl u Ap.). M3nuBmmecs mnoponasl (6a3anbTel, nophuputsl u Ap.). IIpoaykTsl
BYJIKAHMUYECKOM JeATENbHOCTU (Ty(bl, IeM3a, MEPIUTHI U Ap.). KuiabHble OOkl (IETMATHUTHI,
XKWIbHBIN KBapll). OcasodHble TOpHBIE MOPOABI: OOJIOMOYHBIE MOPOABI (IIECKH, MECUYaHUKH),
INIMHBL  (KQOJIMHOBBIE, MOHTMOPWJUIOHUTOBbIE). XHMHUYECKHE U OHOJOTMYECKHE OCAAKH
(MUHepanbHbIE COJM: aHTMJIPHUT, TUIIC, KAMEHHAs COJIb, KAPHAIMUT U JIp.; KAPOOHATHBIE MOPO/IbI:
U3BECTHSIKH, MeEJ, JOJIOMHUTBI, MAarHe3WThl, Meprejid; KPEMHE3eMHCThIE MOpOJbl: OIOKH,
Tpemnesnbl, AMaTOMUTHI). MeTamopdudeckue ropHble OPOJIbl: NEPEKPUCTAIIIU30BAHHBIE TIECKU U
MEeCYaHUKH (KBapIUThI), IEPEKPUCTAUIN30BAHHbIE U3BECTHSAKU U MeN (MpaMop), CIaHLbI U Jp.
JlnarHocTuka ropHbIX MOPOJ MO MX (PU3MKO-MEXaHUUECKUM CBOMCTBAM: MUHEpPAJIbHBIA COCTaB,
CTPYKTYypa, TEKCTYpa U F€HE3UC TOPHBIX OPOJ U IPUMEHEHUE B MPOMBIIIIEHHOCTH.

3.3. Kpucramioontuuyeckue METOIbl HCCIEIOBaHUSA MHUHEPAIBHOTO  CBHIPbS H
TEXHUYECKUX MTPOYKTOB.

OCHOBHBIE ONTHYECKHE XAPAKTEPUCTHKM KPUCTAJIOB: TOJSApU3alUs M JABOMHOE
JTy4ernpesoMIICHHE CBETa B KPUCTAJUIAX, NMOKA3aTeIH MPEJIOMIICHUS, ONTUYECKUE WHANKATPUCH
KPHUCTAJJIOB BBICIIEH, CpeHEeN M HU3IIEH KaTeropuu M JUCTIEPCUs MHIUKATPUCHI, aHU30TPOIIUS
MOTJIOIICHUST CBETa KpHUCTAUIaMH (TUICOXPOU3M), MHKPOCKOTIMYECKUH (B TMPOXOAIIEM |
OTPa’KEHHOM CBETE) METO/Ibl aHAJIU3A.

4. O0beM y4eOHOUH TUCHHUILINHBI

Beero Cemectp
Bun yue6noit paboTsl 4 cemecTp
3E Axan. u. 3E Axap. 4.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 3 108 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,33 48 1,33 48
Jlexuunm (JI) 0,44 16 0,44 16
[TpakTueckue 3anstus (113) 0,89 32 0,89 32
Jlaboparopusie padotsi (JIP) 0 0 0 0
CamocrosiTesibHas padoTa 1,67 60 1,67 60
KoHnTtakTHas camocrositenbHas paboTa 0,2 0,2
1,67 1,67
CaMOCTOSATETbHOE U3YYEHUE PA3IeIOB AUCIIUIUIMHbI 59,8 59,8
Buabl KOHTpOJIA:
Buja nToroBoro KOHTpoJIs: \ \ 3auer
Bun yue6Ho# paboThI Bcero Cemectp
4 cemecTp
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3E | Actp.u. | 3E | Actp.u.
OO0mast TpyI0eMKOCTh TUCIUTITHHBI 3 81 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 36 1,33 36
Jlexun 0,44 12 0,44 12
[TpakTaeckue 3anastus (113) 0,89 24 0,89 24
Jlaboparopubie paboTsl (JIP) 0 0 0 0
CamocrosiTesibHas padoTa 1,67 45 1,67 45
KoHrakTHas camoctosiTenbHas paboTa 0,15 0,15
1,67 1,67
CaMoCTOsATENbHOE U3YUCHUE PA3JICIOB JUCITUTIIMHBI 44,85 44,85
Buabl KOHTpOJIA:
Bu1 HTOrOBOr0 KOHTPOJISA: \ \ 3auer
AHHOTaUMsA padoyeii MPOrpaMMbl AU CHUILIHHbI
«XuMHYecKasi TEXHOJIOTHSI TYTOIUIABKMX HEMETAJIMYECKHX U
CHJIMKATHBIX MATEPHAJIOBY
1. [enb TUCHUTUIMHBI — MOJYYEHHE CTYACHTAMH MPEICTaBICHHH 00 00X OCHOBaX
TEXHOJIOTUH CHJIMKATHBIX MaTePHAaJIOB.
2. B pesyabrare u3ydeHHsi AUCHMIUIMHBI O00ydawIiuiics 10 mporpamMme

0akajiaBpuaTa J10JIKeH:

Obnadams cnenyrommumu npodeccuonHanbabiMU (I1K) kommeTeHImsIMU:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYLIECTBIISITh TEXHOJIOTHYECKHH Mpoliece B
COOTBETCTBUU C PErJIAMEHTOM U HCIIOJIb30BaTh TEXHUUECKHUE CPEJICTBA JJISl U3MEPEHUS
OCHOBHBIX ITApPaMETPOB TEXHOJOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U mpoaykiuu (ITK-1);

— CMOCOOHOCTBIO MPUHUMATH KOHKPETHbIE TEXHUUECKUE PellIeHus: pu pa3zpaboTke
TEXHOJIOTHYECKHX MPOLIECCOB, BEIOUPATh TEXHUUECKUE CPEJCTBA U TEXHOJOTUU C YUETOM
AKOJIOTHYECKUX mocieacTBuil ux npumeneaus (ITK-4);

— TOTOBHOCTBIO UCIOJIb30BAaTh 3HAHUE CBOWCTB XUMHUUYECKUX JIEMEHTOB, COCIMHEHUN U
MaTepHaJIOB Ha MX OCHOBE JIJIs pellieHus 3a1a4 npodeccnonanbHoi nesirenbaoctu (ITK-18).

3nameo:

— Kjaccu(UKaIMo OCHOBHBIX BHIOB CHJIMKATHBIX MAaTEPUAJIOB U U3JICIIHIA;

— CBIphEBYIO 0a3y TEXHOJOTHUH BSIKYIIMX MAaTepuasoB, CTEKJIOU3AEIHI, CHUTAIJIOB,
KepaMUYECKHX U3JICUI U OTHEYIIOPOB U IIPUEMBI UX MOJrOTOBKH M KOHTPOJIS KA4eCTBa;

— TEXHOJIOTMYECKUE CXEMBbI MOJYYEHUS PA3IUYHBIX TUIOB CHIIMKATHBIX MAaTEpHUaJOB U
W3JIeNUi U BUIbI 000PYIOBaHNUS, UCTIOJIb3YyEMbIE JJISl UX Pealiu3alliu;

—  CcmocoObl  TPHUTOTOBIEHUS  CBHIPHEBBIX  cMeceil,  (GopMOBaHHS,  CYIIKH,
BBICOKOTEMITEPATypHOI 00pabOTKH CUIIMKATHBIX MAaTEPUAIIOB U U3CIUii;

— OCHOBBI (PU3UKO-XUMHUYECKHX IPOIECCOB, MPOTEKAIOUIUX IMPH CHUHTE3E CTEKIa,
KEepaMUKH, BOKYIINX U CTEKIOKPUCTAIIMYECKUX MaTepUasoB;

— CBOWMCTBAa CHJIMKATHBIX MAaTE€pPHAIOB M HMX B3aUMOCBA3b C TEXHOJOTUYECKUMU
(dakTopaMu, a TakKe CocOObI U MIPUEMBI, 00eCTIeYnBaIOIIME TOyYeHHE U3eTUi U MaTepruanoB
C 33JJaHHBIMU CBOMCTBAMHU.

Ymemy:

— BBIOMpATh CHIPhEBBIC MaTEpUaIbl IS PeaTu3allii TEXHOJIOTHYECKHIX MPOIIECCOB
MOJTyYEHUS U3JICNUNA U3 CTEKIIa, KEPAMUKH U BSOHKYIIUX MaTEPUATIOB;

— pPacCcYUTHIBATH COCTABBI CHIPHEBBIX CMECEH, 00eCTIeUNBAIOIINX MOTyICHHE
CWJIMKATHBIX U3JICJHI U MaTEPHUAJIOB C 3aJaHHBIMU CBOMCTBAMH;

— BbIOMpaTh Hanbomee 3(hPpeKTUBHBIC TEXHOTOTHUECKUE CXEMBI U PEKUMBI Ha Pa3HBIX
nepeenax Mporu3BOJICTBA CHIIMKATHBIX MAaTEPUAIOB U U3/IEIIHIA,

— KOHTPOJIUPOBATh KAUYECTBO MOTy4aeMbIX MaTePUATIOB U U3JICIHIA;
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— MPOU3BOMUTH PACUYETHI MO0 TEXHUKO-3KOHOMUYECKOMY 000CHOBAHHUIO TEXHOJIOTMYECKIX
CXEM IIPOU3BOJICTBA CHJIMKATHBIX MaTEpUAJIOB U U3JEINN;

— IIPOBOJIUTH AHAJIU3 HAYYHOMU, TEXHUYECKOW U HOPMATUBHOM JTOKYMEHTALUH.

Braoems:

— METOJJaMH U CPEICTBAMHU TEOPETHUECKOIO U 3KCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS
IIPOLIECCOB CHUHTE3a, U3yYEHUS CBOMCTB TYrOIUIABKUX HEMETAIIIMYECKUX M CUJIMKATHBIX
MaTepUajoB;

— IIpYUE€MaMu IPOEKTUPOBAHUS COCTABOB ChIPHEBBIX CMECEH, 00eCcTIeunBaIOLIUX
MOJTyYCHHUSI MAaTEPHAJIOB U U3JETHNH ¢ 3aJaHHBIMU (PU3UKO-XUMHUECKIMH, MEXaHUYECKIMHU U
XYI0KECTBEHHBIMU CBOMCTBaMU;

— 3HaHUSAMU 00 OCHOBHBIX MpoOIleccax U 000PYJOBaHUH, 00ECIIEUNBAIOIINX TPOBEACHNE
TEXHOJIOTUYECKHX IPOLIECCOB, 00ECIIEUNBAIOIINX BEICOKOE KaUeCTBO IPOAYKLINH;

— METOJJaMH NPOBE/ICHUS CTaHIaPTHBIX UCIIBITAHUH 10 ONpeAeNeHUI0 (PU3HUKO-
XUMHUYECKUX U PU3NYECKHX CBONCTB OCHOBHBIX BHJIOB TYTOIIJIaBKUX HEMETAJUINYECKUX U
CHJIMKAaTHBIX MaTE€pPHUAJIOB — KEPAMHUKH, CTEKJIA, BSOHKYIIMX MaTepUaoB;

— METOJJaMH pacyeTa SKOHOMUYECKOH 3(h(PeKTUBHOCTH BHEAPSAEMBIX TEXHOIOTMUECKUX
peuIeHuii ¥ IPOEKTOB;

— palMOHAJILHBIMU NTPUEMaMH ITOUCKA U MCTIOIb30BaHUS HAYUYHO -TEXHUYECKOM
uH(popMaLnH.

3. Kpartkoe conepxanue 1ucCUHIIAHBI

Pazmen 1. OOmwue mNpUHIMUMNBI TEXHOJOTMH TYrOIUIABKUX HEMETAJUIMYECKUX H
cunukatHbix MatepuanoB (THCM).

1.1. [IpuHUMOHATBHBIE CXEMbl TEXHOJOTUN CUIIMKATHBIX MaTepUasoB.

OcHOBHBIE TIOHATHS U TepMUHOJOTHS B TexHojorun THCM. Uctopusa pa3BUTHS TEXHOJIOTHN
KEpaMHKH, CTEKJIa U BSDKYIIUX MaTepuanoB. [IpuHIunuanpHpie CXeMbl TEXHOJOTHA CHIIMKATHBIX
MaTepuaJoB — KEpPaMHUKH, BSDKYIIMX M CTeKJIa, HMX OOLMe M OTIUYUTENbHbIE YepThl,
MIOCJIEI0BATENBHOCTh TEXHOJOTUYECKUX TIEPEIETIOB

1.2.  CoipbeBble MaTepuaibl, UX MOATOTOBKA, COCTABIICHHE CHIPHEBBIX CMECEH.
XapakTepucTUKa OCHOBHBIX BHUJOB INPUPOJHBIX, CHHTETHYECKUX U TEXHOTEHHBIX CBIPHEBBIX
MaTepuasoB, HUCIONb3yeMbIX B TexHonorun THCM, u mpenbsiBiasieMble K HUM TpeOOBaHUS.
KpemueseMucteie, TIMHO3EMUCTHIE, TIOJIEBOIINATOBbIE, KAPOOHATHBIE U CYIb(aTHBIE CHIPHEBBIC
Marepuaisl. [Ipoune npupoaHble CbIpbEBbIE MaTepualibl. Vcronb3oBaHWE B KayeCTBE CHIPbS
OTXOZOB TPOM3BOJICTBA TYIOIUIABKMX HEMETAUIMYECKUX W CHUJIMKATHBIX MaTEpUATIOB U
TEXHOTEHHBIX MPOJYKTOB JAPYrUX oTpacieid mnpombiluieHHOCTH. JloObiua, oboraiieHue,
ycpenHeHne, 00paboTka MUHEPAIBLHOTO CBHIPbS, €r0 TPAHCIIOPTUPOBKA U XpaHeHHe. OCHOBHBIE
CrocoObl (PU3UKO-MEXAaHUYECKOW TOJIrOTOBKU CHIPHEBBIX MaTepuaioB (ApoOieHHe, MOMOJ,
pacces, Ki1accuukanus 1 T.1.).

1.3. Teoperuyeckrie OCHOBBI MpoOIlecca U3MEIbYCHHS TBEPbIX TEIL.

Crenuuka mporeccoB qpobiaeHuss U noMosia. TBepAOCTh U XPYIKOCTh ChIPHEBBIX MaTEPHAIIOB;
[IKanga pa3MoJIOCTIOCOOHOCTH CBHIPBEBBIX MaTepuanoB. Bpibop cnocoba u3MenbuyeHUS B
3aBUCUMOCTH OT TBEPAOCTM U XpYyHKocTH Marepuana. DOHU3HKO-XUMUYECKHE METOJBI
MHTEHCU(UKAIIMH NTPOLIECCOB N3MENIbUCHHMSI; BIMSHUE OBEPXHOCTHO-AKTUBHBIX 100aBoK. Cyxoe
U MOKpO€ HM3MeNbUeHHUE. BiMsHME TOHKOCTHM M3MENbUEHUS Ha KauyeCTBO CHIPBEBBIX CMECEH.
Knaccupukanuss v nOpUHOUN JEHCTBUS HM3MeENbUYMTENE OCHOBHBIX THUIIOB. MexaHuueckas
COPTHpPOBKa W  KiIacCHU(UKalus  M3MEIbYEHHBIX  MaTepUaoOB.  3€pHOBOM  COCTaB
MOPOILIKOOOPA3HBIX MAaTEPUANIOB U Pa3IMUYHbIE CIIOCOOBI €r0 BBIPAKEHUSL.

1.4.  CwmecutenbHble yCTPONCTBA U MPUHIIMII UX JEHCTBUS.

KOHTpOsIb 0JHOPOTHOCTH CBIPBEBBIX CMECEH; KPUTEPUH KaueCTBa CMEIIMBAHMSI U UX BIMSHUE HA
MOCENYIOIMEe TEeXHOoJIornyeckue mpouecchl. CrnocoObl TPaHCIOPTUPOBKM U XpaHEHUS
CBIPbEBBIX cMecel. ['panynupoBanue U OpUKETUPOBAHUE IITHXT.
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Paznen 2. O6miast TEXHOJIOTHUS BSDKYIIUX MaT€pPHAJIOB.

2.1 OOmas TeXHOJIOTHYECKasi cCXeMa IMPOU3BOJICTBA BSUKYLIUX MaTepPHAJIOB

OCHOBHBIE TEPMUHBI M TIOHSATHS, MCIOJIb3YEMbI€ B TEXHOJIOTUU BSDKYIIMX MaTepHAJIOB,
METOJbl OLEHKM KauecTBa BOKYIUX MarepuanoB. OOmas TexXHOJOrMYeckas cxema
IIPOM3BOJICTBA BSDKYILMX MaTEpUajIOB, IOCIIEJOBATEIbHOCTh TEXHOJOTMYECKUX IEPEAEIOB U
3amauu, pemaeMble Ha HUX. Kimaccudukamuss m XapaKTepHCTHKA CHIPHEBBIX MaTEpUANIOB IS
IIPOM3BOJICTBA BSKYLIUX MaTepHalloB (KapOOHATHOE, TIJIMHUCTOE, KapOOHATHO-TJIIMHUCTOE,
TJIMHO3EMHUCTOE H CyIb(aTHOE ChIPbE, TOMEHHBIE U AIEKTPOTepMO(POCchHOpPHBIE IITIAKH, 30JI6I).

2.2. 'uncoBbie BSOKYIIME.

TexHomnorus, cBOCTBA M MPUMEHEHUE TUTICOBBIX BSDKYIUX BUIIBI THIICOBBIX BSDKYIUX U
CXeMBl HMX TPOM3BOJACTBA. Jlermapatamus THUNCOBOTO KaMHS. TEXHOJIOTHS MPOU3BOJICTBA
CTPOUTENIBHOTO U BBICOKOIIPOYHOTO Trunca. OCOOEHHOCTH KPUCTAIIIMYECKON CTPYKTYpBI - U [3-
CaS04-0,5H,20. TBepaeHNE THIICOBBIX BKYIIHX.

2.3. M3BecTKOBbIE U MarHe3uallbHbIE BSUKYILUE.

TexHomnorus, cBOMCTBa, MPUMEHEHHE W3BECTKOBBIX M MarHE3WAIbHBIX BSDKYIIUX. BHIIbI
M3BECTKOBBIX BSDKYIINX MaTtepraioB. ChIpheBbIe MaTEPHUAIIBI M CXEMbI TPOU3BOJICTBA HETAIICHOM
M3BECTH. TEeXHOJOTHYECKUE MapaMeTphl Mpoliecca MOMYyYeHUsI OKCHA KaJbIUs B MIAXTHBIX U
BpamalomuXcs Medax. [ mapatanus W TBEpACHHE W3BECTKOBBIX BSDKYIIMX M HX CMeCe C
[IJIAKOM, TYIIOJIaHAMHU, KBapIEeBBIM IECKOM H T.I. TBepaeHHe H3BECTKOBO-KPEMHE3EMHUCTHIX
KOMITO3UIMI TNpU THApPOTEpMalibHOM 00paboTke. OCHOBHbIE BHUIBI H3JEIUNA Ha OCHOBE
M3BECTKOBO-KPEMHE3EMHUCTHIX ~BSDKYIIUX H  OOJACTM WX NpPHUMEHEHHs. Pa3HOBHUAHOCTH
MarHe3HaJbHbIX BSDKYIIMX BemecTB. CHIpheBBIE MaTEpUANbl M TEXHOJIOTHS WX TOJIYYCHHSI.
3aTBOPUTENN Il MarHe3UalbHbIX BSXKYIIHUX BELIECTB, TUApATalUs U crienuprKa UX TBEPJACHHUS.
CBolicTBa M NpUMEHEHHE KayCTUYECKOTO MAarHEe3UTa U KayCTUYEeCKOI0 J0JIOMUTA.

2.4. IlopTnaHalleMEHT.

TexHonorusi, CBOWCTBA W TNPUMEHEHHUE TNOPTIAHALIEMEHTa. XUMHUYECKHMH COCTaB
KIMHKepa. Ponb OTHENbHBIX OKCHUIOB B KIMHKEpE. | HMApaBIMYEeCKUl, KPEMHE3EMHUCTBIA M
[JIMHO3EMUCTBIN MOJTYNH, KO3()(UIMEHT HACBIIEHNs KIMHKEpa U3BECThI0. MUHEpalornyecKui
COCTaB KJIMHKepa. XapaKTepUCTHKA OCHOBHBIX MUHEPAJIOB U UX CBOicTBa. CXeMbl IPOU3BOJICTBA
HNOPTJIaHALIEMEHTA Pa3JIYHbIMKU CIIOCOOAMHU: MOKPBIM, CYXHM, KOMOMHHUPOBaHHBIM. TEXHUKO-
HSKOHOMHYECKUE NPEUMYILECTBA KaXJIOro M3 HHUX. TeXHOJIOrM4yeckoe 3HaueHUEe MHHEPAIbHON
OpUpOabl U (U3UYECKUX CBOMCTB chIpbsi. Ponb 1006aBOK, BBOAMMBIX B CHIPbEBYIO CMECh U
nopmiaHaueMent. JlpoOGieHue M U3MeNbUCHHME ChIPbEBbIX MaTepuanoB. [loaroroBka wu
KOPPEKTHpOBaHUE ChIpheBOM cMecH. [Iporecc 0Opa3oBaHMsl KIMHKEpa BO BpAILAIOLIMXCS Teyax.
TexHonoruueckue 30Hbl BO Bpalllarollelcs neuyd. XUMHUKO-MUHEpaIorudeckue U (pu3nueckue
IpeBpalleHuss Oo0XHraeMoro Marepuana no JuiMHe 1neud. OXxiaxkaeHue KIMHKepa.
XononunbHUKU. M3MenbueHue KIMHKEpa M IOJIydeHHE LeMEHTa. XpaHEHHE, YHNaKoBKa U
orrpy3ka 1eMmeHTa. KoHTposib mpousBojacTBa. ['maparanusi KIMHKEPHBIX MHHEpPAJIOB.
Xumuueckuil 1 Ga3oBblil COCTaB MPOJYKTOB BICOKOTEMIIEPATYPHOTO CUHTE3a U €ro BIMSHHUE Ha
T'MJIPaBIMYECKUE CBOMCTBA BsDKYIIMX MaTepuanoB. IIpomeccel TBepaeHus u (popMupoBaHUs
CTPYKTYpBI LIEMEHTHOTO KaMHs. Koppo3us nopTiaHIIIeMEeHTHOTO KaMHs

2.5. CnenmasibHble [IEeMEHTHI.

TexHonorus, cBoiicTBa M TpPHUMEHEHHE CIEUUATbHBIX LeMeHTOB. IlyiionaHoBbIE U
[TAKOTOpTIaHieMeHThl. COCTaBbl, OCHOBHBIE CBOMCTBA, 0COOEHHOCTH TEXHOJIOTUU U 00J1aCTH
npUMeHeHHsl. benblii ¥ IBeTHbIE LIEeMEHThI.. TaMIOHaKHbIe IIEMEHTHI. | TMHO3EMUCTBIN [IEMEHT.
XUMHUKO-MUHEPAIIOTHYECKUN COCTaB, CIOCOOBI MOJydeHUs: U cBoiicTBa. OOIacTH MPUMEHEHHS.
Pacmmpsiromipecss IIeMEHThl Ha OCHOBE MOpPTIAHALIEMEHTa M TJIMHO3EMHCTOTO IIEMEHTa,
cynb(oantoMUHaTHBIE U CYTb(PO(eppUTHBIE LIEMEHTHI.

2.6. CtpouTenbHbIe pacTBOPHI, OETOH, KeIe300€TOH.

CeippeBble  MaTepHajbl, MPUHLUUIHAIbHBIE TEXHOJOTHYECKHE CXEMbl IOJyYCHHS.
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OCOOEHHOCTH COCTAaBOB U CBOMCTB OETOHOB pa3nuuHOro Bujaa. OCHOBHBIE METO/IbI (POpMOBaHUS,
UCTOJb3yeMble B TEXHOJOTMM BSDKYLIIMX MaTepuaioB (BUOPOYIIOTHEHHE, IPECCOBAHHUE,
TpamOoBaHue, IEHTPO(DYrUpOBaAHHE).

Paznen 3. O0miast TeXHOJIOTUSI KEPAMHUKHU U OTHEYTIOPOB.

3.1. BBeneHne B TEXHOJIOTHIO KEPAMHUKH.

CrpykTypa KepamMmudeckoro marepuaina. OCHOBHBIE TEPMUHBI U TIOHSTHUS, UCTIOIB3yeMbIe
B TEXHOJIOTUU KEPAMUKH U OTHeYynopoB Kiaccudukanust kepaMU4ecKuX MaTepUaioB U U3JEITUi
0 COCTaBy, CTPyKType u oOmactsm mnpumeHeHus. OOmas TEXHOJIOTHYECKas cXema
MIPOU3BOJICTBA KEPAMHKH, IOCIEIOBATEIBHOCTh, HA3HAYCHHWE W CYIIHOCTh TEXHOJOTMYECKHX
NepeIeTIOB U 33/1a4M, peuiaeMble Ha HUX — IOATOTOBKA CHIPEBOM cMecH, (OpPMOBAHHE, CYIIKA,
00XKHuT.

3.2. CpIpbeBbIE CMECH B TTPOU3BOICTBE KEPAMUKHU U CITOCOOBI UX MOJATOTOBKH.

Knaccupukamuss u XapakTepUCTHKAa CBIPBEBBIX MaTEpUAIIOB ISl  MPOW3BOJICTBA
TPAIUIIMOHHON KepaMuKH (TUIACTHYHBIE W OTOUIAIOIIME MaTepuaibl, TuiaBHH). ChIpbe UIs
MIPOU3BOJICTBA OTHEYNOPOB M TexHHUYecKod ((dyHKumoHanbHOH) kepamuku. Iloaroroska
CBIPHEBBIX MaTepHasioB. [IpHHIIUIIBI pacdeTa ChIPhEBBIX cMecei. THIIBI CHIPhEBBIX KEPAMUIECKUX
Macc. [IpUroToBIEHHE CBIPHEBBIX CMECEH MOKPBIM M CYXHM CIIOCOOOM, OO0OpyHOBaHHE,
UCTIONB3yeMOE TIPHA ITOM

3.3. OO0miue TeXHOJOTrH4YeCKHEe MPUHIIMITBI IPOU3BOICTBA KEPAMUUYECKUX U3EIINN .

dopMoBaHHE KepaMUYecKoro mnoJygadpukara: Iuiactudeckoe (opmMoBaHUE, JUThE M3
BOJHBIX CYCIICH3WH, JHThe TOJ JaBieHHeM). CyIHOCTh TPOIIECCOB W MPHUMEHSIEMOE
obopynoBanue. Ponb u 3amaum mporecca CyImIKd B TEXHOJIOTUH KEPaMUKH. PEXHUMBI CyIIKH.
CymHocTh  MpoLEcCcOB, MPOTEKAIOUNIMX HpU  CyIIKe. BpicokoTeMmeparypHble IpOLECCHI,
IPOTEKAaloIUe IpPH U3rOTOBJICHUM KepaMuku. IlapameTpsl, XapakTepusyroliue MOJIHOTY
CIIEKaHUs KEpaMHKH M UX HM3MEHEHHE B 3aBUCHUMOCTH OT TeMIlepaTypbl oOxwura. BiumsHue
YCIIOBUH BBICOKOTEMIIEPATYPHOTO CHHTE3a Ha KOHEUYHBIM (Da30BBIA COCTaB IMOJTYy9aeMbIX
MaTepHaoB

3.4. CtpouTenbHas KepaMHUKa.

Texnonorus, cBoiicTBa, MpUMEHEHHUE CTPOMUTEIbHON KepamMuku. I'pybas crpouTenbHast
KepaMuKa (IVIMHSAHBIA KHUPIMY, 4Yepenuua, JIpeHaxHble TpyObl). Kiaccuduxauus wusnenui,
npeabsaBisieMble TpeOOBaHMS M 00JacTH IpUMeHeHus. TumoBas TEXHOJIOTMYECKas cxema
W3TOTOBJICHUSI T'PpyOOM CTPOUTENBHOM KEpaMUKH METOAOM IUIACTUYECKOro (OPMOBAaHUS Ha
npuMepe INIMHSAHOrO Kupnuya. OOnuioBouHble, (acajHble MIMTKM W IUIMTKH Ul IOJIOB.
Paznuuus B TpebGoBaHUAX K u3JenusaM. TeXHONOrus IUIMTOK C HCHOJIb30BaHUEM MOTOYHO-
KOHBeHepHbIX TMHUNA. OCHOBHBIE BUJIbl XUMUYECKU CTOMKUX KEPAMUUYECKUX U3JIEJINH.

3.5. ®apdop, dasHc.

Texnonorus,  cBoWcTBa, MNpUMEHEHMEe  TOHKOM  kepamuku.  Knaccupukanus
bappopodasHCOBBIX U3Jenui (X03s1iicTBEHHBbIE, CaHUTapHO-TEXHUYECKUE,
aneKkTpoTexHuueckue). TpeboBaHust kK HUM. THUIIOBBIE CXEMBI IOJrOTOBKH Macc, MJIACTUYECKOTO
¢dopmoBaHuss W JuThs. [nazypoBanue u JexopupoBaHue ¢apdopodassHCOBBIX H3IEIUN.
Ocobennoctu oOxwura. OCHOBHBIE HalpaBJIEHUS Pa3BUTUS TEXHOJOTWMHU. [lasypoBaHue u
nexkopupoBanue ¢papdopodasHcoBbix uznenuid. OcoOEHHOCTH MNPOU3BOJACTBA CaHUTAPHBIX
KEepaMHUYECKUX U3AETIHN U 3JIEKTPOU30IIATOPOB.

3.6. OrueynopHas KepaMuKa.

TexHonorus, cBoicTBa, NpPUMEHEHHWE OTHEYMOpHBIX MarepuanoB. Kiaccupukanus
orHeynopoB. OCHOBHBIE O3KCILTyaTallUOHHbIE CBOMCTBa OrHEYNopoB. MX B3auMOCBS3b €O
CTPYKTYpO#l, XumuueckuM U (a3oBeiM coctaBoM. Crnemmduyeckue TpeOOBaHHUS K CHIPHEBBIM
MaTepuajiaM JUis MPOMU3BOJCTBA OTHEYNOPOB. THIOBas cXxeMa HM3TOTOBJICHHS OTHEYNOPOB Ha
IpUMepe TEXHOJOIMM INaMOTHBIX uzzenuil. Kpemuesemuctsle orueynopsl. Orueynopsl u
KepaMHMKa U3  KBapueBoro crekna. OrHeymopsl Ha  OCHOBE  OKCHJIAa  MarHus.
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XpoMOMarHe3suaJbHble M MarHe3HajJbHO-IUNMHENUAHbIE  orHeynopbl.  Orseymopsl U
BBICOKOTEMIIEPATypHbIE  JJIEKTpOHArpeBaresid W3  KapOuga  KpemHus.  JlerkoBecHble
(TEeTIOU30JIALMOHHBIE) OTHEYIOPHbIE M3AEIUS U W3JENHSI U3 BBICOKOOTHEYIOPHBIX BOJIOKOH.
Crtpoenne u Temnodusnyeckne cBoiicTBa u3aenuil. TexHoskoHOMHUYEcKas 3(PPEKTHBHOCTh
HCIOJIb30BAHUS TEIUIOM30JIALMOHHBIX OrHEynopoB. COBpEMEHHbIE HANpPaBICHUS Pa3BUTHUS
IIPOM3BOJICTBA OTHEYIIOPOB.

3.7. TexHuueckas KepamuKa.

Texnonorusi, cBOICTBa, IPUMEHEHHE TEXHUYECKOW Kepamuku. Kiaccuduxanms
TEXHUYECKOM KepaMHUKH 10 cocTaBy W obOmactasM mnpuMmeHenus. OOmue o0coOeHHOCTH
TEXHOJIOTUH U3JENUi TeXHHUecKoi kepamuku. Crnennduueckue TpeGoBaHMUS K ChIpbI0. MeTo bl
¢opmoBanus. OcobeHHocty oOxkwura. CroenuanbHble METOJBI 00pabOTKM (MeTayM3anus,
MexaHuyeckass oOpaboTka). TuUmoBas cxeMa TEXHOJIOTMHM TEXHHYECKOW KepaMHUKU Ha MpHUMepe
KOPYHJOBBIX U3JIEHH. Kepamuxka Ha OCHOBE MHJUBUAYaJIbHBIX OKCHUJIOB.
BricokornmHo3zemucras 1 MarHe3uajibHas KepaMuka. Marepualibl KOHIASHCAaTOPHON KepaMUKHU.
Baxneimne THObl mNhe30KepaMUKH MarHuTHas KepaMHKa Ha OCHOBE (PEeppOINNHHEINEH.
Kepamuka Ha ocHOBe O€CKHUCIOPOIHBIX BHICOKOOTHEYIIOPHBIX COETUHEHUH (HUTPHIBI, KapOuabl,
cununuabl). Kepamuueckne KOMITO3UIMOHHBIE MaTephalibl. POJb TEXHUYECKOW KEpaMHKH B
HayYHO-TEXHUUYECKOM IIporpecce.

Paznen 4. O01ast TEXHOJIOTHS CTEKIa U CUTAIIJIOB.

4.1. O6mure TeXHOJIOTHIECKHUE TPUHITUTIBI IIPOM3BOJICTBA CTEKIION3ICTTUH.

OcHOBHbBIE MOHSTHS U OINPENIEICHUS, UCIIOJIb3YyeMbI€ B TEXHOJIOTUN CTEKJIA U CHUTAJLJIOB.
CreknooOpa3Hoe COCTOSIHME M CBOIcTBa cTekoi. Temmeparypa cTekioBaHus Tg M HMHTepBal
crexkimoBanus. OcoOGHHOCTH WM3MEHEHHUsS CBOWCTB B HHTEpBajie crekioBaHus. COBpEMEHHBIC
MPEJICTABICHUS O CTPOCHHUH CTEKJA. TeXHOJIOrnYecKre CBOMCTBA CTEKIA. BSI3KOCTh U €e pojib B
TEeXHOJIOTUU cTekna. KpucramnmzanuoHHas CHOCOOHOCTh CTEKOJ M €€ POJib B TEXHOJIOTUU
crexna. @DU3MKO-XMMHUYECKME M MEXaHMYeCKHe CBOicTBa cTekia. Teruodusznyeckue,
ANEeKTPOU3UYECKUE U ONITUYECKUE CBOMCTBA M UX POJIb B TEXHOJIOTUH U SKCIUIyaTalli CTEKOJ
U CTEKJIOW3enui. BiusHMe XMMHMUYECKOro COCTaBa M TEMIEpPATypbl Ha OSTH CBOMCTBA.
XuMuyeckasi ycTOMYMBOCTh CTeKOI. [Ipedensl MpOYHOCTH CTEKJIa Ha pacTsHKEHUE, HU3rHuo,
cokarue, yaap. CnocoObl ympouHeHHs crTekia. [IpUHIUIBI TPOEKTUPOBAHUS CTEKOJI C
3a/IaHHBIMU KCIUTYaTalMIOHHBIMHU M TEXHOJIOTMYECKUMHU CBOKWCTBaMHU.

Knaccudukanuss mpoMbIIUIEHHBIX CTEKOJ U CTEKIOU3JIEINM MO0 XUMUYECKOMY COCTaBY,
CBOMCTBaM, Ha3HAUY€HHUIO M O0JacTAM MNpUMEHEHHs TeXHOJIOTHYECKHMEe MpPOLECcChl B
Mpou3BoJcTBE crTekiaa. (OO0o0O0IlIeHHass TEXHOJIOTMYECKass CXeMa M OCHOBHBIE CTaJIuu
MIPOU3BOJICTBA CTeKIon3enuil. Knaccudukanus u xapakTepucTUKa ChIPbEBBIX MAaTEPHAIIOB s
MIPOU3BOJICTBA CTE€KJIa U CUTANIOB. OCHOBHBIE CBHIPbEBBIE MaTe€pHallbl — KHUCIbIE, LIEJIOYHBIE,
nienoue3eMenbHble. BeroMorarenbHble ChIPhEBbIE MaTEpHANIbl — YCKOPUTEIH, OCBETIUTENH,
BOCCTaHOBUTEJH, OOECLBEUMBATENIN, KPACUTENH, TIAYIIUTENU. TEeXHOJIOTMYECKHUE CXEMbl U
0COOCHHOCTH MOATOTOBKH CHIPbS U MIPUTOTOBIEHUS IIUXTHI HA CTEKOJIbHBIX 3aBOJIaX.

CrexnoBapenue.  OCHOBHBIE ~ JTambl  CTEKIOBApEHUs:  CHIMKATOOOpa30BaHHE,
CTEKJIO00pa3oBaHME, OCBETJIEHHWE, TOMOIEHHU3alMs, CTyAKa. TeXHOJOTHMYECKHE OCHOBBI
MIPOMBIIIJIEHHOTO CTeKJoBapeHus. Buapl meueil. YcinoBus u 0coOEHHOCTH MpOBapa MIMXTHI B
MPOMBILIJIEHHBIX CTEKJIOBAPEHHBIX Me4ax. TeXHOJIOTMYEeCKHE PEXUMbI BApKU OCHOBHBIX THIIOB
MPOMBIIIJIEHHBIX CTEKOJ. ~ MeToAbl WHTEHCHU(HUKAIIMN CTEKIOBAPEHUS — JIOTIOIHHUTEIbHBIN
IEKTPONIOIOTPEB, NEPEMEIINBAHUE CTEKJIOMACCHI, 2JIEKTPOBApKa, TEIUIOBAs M30JIALMS IEYEH.
dopmoBanue crexionsaennii. HenpeprsiBHOe 1 nukiandeckoe (GopMoBanue. TexHosornuyeckue
XapaKTePUCTUKHU U MapaMeTphl MPOMBIIUIEHHBIX ClI0cO00B dopmoBanus. Temnosas oOpaboTka
CTeKJIOM3eNN  (OTXKUT, 3aKajika). XapaKTepUCTHKa MNPUMEHSEMOro  000pyIOBaHHUS.
Mexanuueckass M XUMHUYecKas 0OpabOTKa TMOBEPXHOCTH crekjomsaenuil. Hasznauenue u
Kjaccuukanus crnoco6oB o0paboTku. PU3MKO-XMMHUYECKHE MPUHLHUIBI U TEXHOJOTHYECKHe
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PEXUMBI METOJI0B 00paboTKH. KOHTpoIIb TPON3BO/CTBA.

4.2. JIuctoBO€ CTEKIIO.

Texnomornueckass cxema TOJNy4YeHHs. XapaKTePUCTHKA, aCCOPTHUMEHT, CBOHCTBA
JUCTOBBIX CTEKOJ. THIBI M TEXHHKO-3KOHOMHYECKHE ITOKa3aTely CTEKIOBAPCHHBIX IEUeH,
MPUMEHICMBIX B IPOM3BOJICTBE JHUCTOBOTO cTekia. Kiaccudukamus MeTonoB (HopMOBaHUS.
[TpuHIMIIBI, TEXHOJIOTUYECKUE PEKUMBI, anmnaparypHoe ohopmiieHue GopMOBaHUS CTEKIIA Yepe3
noaouky (BBC), co cBobomno#t moepxnoctu crexinomaccsl (BBBC), na pacruiaBe meramia
(dmoar-meron). CpaBHHUTENbHAS XapaKTEPUCTHUKA METOJOB (OPMOBAHMS JUCTOBOTO CTEKIIA.
CoBpeMeHHBIC TEHJICHIIMA PA3BUTHS TEXHOJOTHH JIMCTOBOTO CTEKJIA W PACIIUPEHHS €ro
aCCOPTHUMEHTA.

4.3. ApXUTEKTYPHO-CTPOUTEIBHOE CTEKIIO.

TexHoylormueckass cxema M3roTOBJICHHUS. Ha3zHadueHWe, aCCOPTUMEHT M XapaKTEePHCTHUKA
OCHOBHBIX BHJIOB apXUTEKTYPHO-CTPOUTEIHHBIX CTEKOJ (apMHPOBAHHOE W y30p4aToe CTEKJIO,
CTEKIJIOOJIOKH, CTEKJIOMAKEThl, MEHOCTEKJIO, OOJUIIOBOYHBIE MaTepHallbl HA OCHOBE CTEKIIA).
TexHoJIOTHUECKHE CXEMBI B TTAPAMETPBI TPOU3BOICTBA.

4.4. TapHO€ U COPTOBOE CTEKIIO.

TexHoJlOTHUECKass CXeMa HM3TOTOBJICHUS. Bujpl, Ha3HAYCHWE W OCHOBHBIC TPeOOBaHUH,
MPEIBABISEMBIC K CTECKISHHOW Tape. TeXHOJOTHYeCKHe CXeMBbl U TapaMeTphl MPOHU3BOJICTBA.
MeTo il YIPOYHEHHS CTEKIIOTapbl. ACCOPTUMEHT U COCTaBBI COPTOBOTO crekia. OCOOCHHOCTH
BapKA W BBIPAOOTKH XPYCTAIBHBIX M IBETHBIX CTEKOJ. METOJBI JEKOPHUPOBAHUS COPTOBOTO
CTEKIJIa.

4.5. TeXHH4eCKOe CTEKIIO.

Texnonoruueckass cxema mnoaydeHus. Kiaccudukanuss TEXHMYECKOTO CTEKIa IO
Ha3HAYEHUIO, COCTaBaM, CBOMCTBaM. XapaKTepUCTHUKAa OCHOBHBIX THIOB TEXHHYECKOIO CTEKIIA.
PacTBOpuMOE cTekIo.

4.6. CTEKJIOKpUCTAIUTMIECKUE MaTEPHAITHI.

Teopernueckre  OCHOBBI  HANpPABICHHOW OOBEMHOW  KPHUCTAUIM3AIMA  CTEKOJ.
KaranuzaTopel KpucTamnu3anuu, WX BHIbl UM TpEeAbABIsSEMble K HUM TpeOOBaHUS.
TexHosornueckue CXeMbl [OJYYEHUS CUTAIIOB. XapaKTePUCTHKAa OCHOBHBIX BHJIOB.
OcoOEHHOCTH CBOWCTB M MPUMEHEHHS.

4. O0beM y4eOHO# TUCHUINIMHBI

. B akan.
Buner yue6HO paboThI B 3au. en.
gacax
OO0masi Tpy10eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 5 180
Konraktnas pa6ora (KP): 1,8 64
Jlexuunm (Jlek) 0,9 32
[Ipaktuueckue 3ansatus (113) 0,9 32
CamocrositesibHas padora (CP): 3,2 116
Pedepar 1,0 36
IToroToBKa K KOHTPOJBHBIM paboTam 0,3 10,8
IToaroToBKa K MpakTUYeCKUM paboTam 0,3 10,8
ITonroroBxka k chaue 3aueTa 0,4 14,4
KonTakTHas camocTosiTenbHas pabora 19 0,4
CaMocCTOsATENbHOE U3YUEHHUE PA3JIEIIOB TUCIUILINHBI ’ 43,6
Bux KOHTpOJISA: 3a4eT ¢ OLeHKOH - -
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. B actp.
Bunsl yaeOHOM paboThI B 3au. en.
qacax
O0mas Tpy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIaHY 5 135
Kounraktnas patora(KP): 1,8 48
Jlexuuu (JIek) 0,9 24
[IpaxTnueckue 3anstus (113) 0,9 24
CamocronTennnasi padora (CP): 3,2 87
Pedepar 1,0 27
IlonroToBKa K KOHTPOJIBHBIM paboTam 0,3 8,1
IToAroTOBKA K MPAKTUYECKUM paboTam 0,3 8,1
IlonroToBka k ciade 3ayera 0,4 10,8
KoHTakTHas camocTosiTeNbHasi paboTa 12 0,3
CamocTosiTeTbHOE U3yUEHUE PA3/ICIIOB JUCITUIUIMHBI ’ 32,7
Buja KOHTPOJIA: 3a4eT ¢ OLEHKOMH - -

AHHOTaNUA padoyeil MPOrpaMmMbl 1M CHUILIMHbBI
«JlonmoJiIHuTEIbHBbIE TJIaBbl (PM3UKH B TEXHOJOTHU TYTOIUIABKUX HEMETAJUIMYECKUX H
CHJIMKATHBIX MATEPHAJIOB»

1. Heap aucuunminHbl — NpuoOpeTeHrne 3HaHUI M0 OCHOBHBIM paszeniaM (pU3UKu U
YMEHUIO IPUMEHSATh UX B JPYIUX €CTECTBEHHOHAYUYHBIX JUCLUIUIMHAX.
2. B pe3yabTaTre wu3ydeHUs AUCHUILUIMHBI O0y4YamolIuiicsi IO MporpaMmme

0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronumu nipodeccuonanbabiMu (I1K) kommereHmusIMu:

— CIOCOOHOCTHIO TUIAHUPOBATh M MPOBOAUTH (DM3UYECKUE SKCIIEPUMEHTHI, MPOBOIAUTH
00paboTKy UX pe3y/lbTaTOB U OILIEHUBATh NOTPELUIHOCTH, BHIABUTATh TUIIOTE3bl U YCTAHABIUBATD
rpanuipl ux npumenenus (ITK-16);.

— TOTOBHOCTBIO HCIOJIB30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPHUH MJs peIICHH
BO3ZHUKAIOMIMX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOTO MpuoOpeTeHns (PU3NUeCKUX 3HAHUM, IS
MMOHUMAaHUS MPUHIUIIOB pabOThl MPUOOPOB U YCTPOUCTB, B TOM UYHUCIIE BBIXOASIIUX 3a MPeIeibl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namo:

- (u3nueckue OCHOBBI MEXaHUKH, (PU3UKU KOjeOaHUN U BOJIH, DIEKTPUYECTBA U
MarHeTusma, O3JIEeKTPOJUHAMHUKH, CTAaTHCTUYECKON (U3UKH M TEPMOJIMHAMHKH, KBAHTOBOM
bu3uKy;

- CMBICT (PyHIaMEHTANTbHBIX (PU3MUYECKUX 3aKOHOB, MPHUHIIUIIOB U MOCTYJIATOB; UX
(GhOpMyITUPOBKHU U TPaAHULIBI TPUMEHUMOCTH;

- CBA3b IIUPOKOTO Kpyra (U3MYECKUX SBIEHUU C (PyHAaMEHTaIbHBIMU
MIPUHIIUIIAMU U 3aKOHAMU (U3UKH;

- OCHOBHBIE METOJIbI PEIICHUS 3a7a4 M0 OMUCAHHUIO (PU3HUECKUX SBIICHUN; METOIbI
00paboTKH pe3ynbTaToB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymemy:

- OPUMEHSTh  TEOPETUYECKHE  3HAHWA W OKCIIEPUMEHTAIbHbIE  METOJbI
WCCIIEIOBAHUS MPHU pelIeHUH NMPo(ecCUOHANBHBIX 3a/1a4;

- MPOBOJUTH PACU€Thl, OCYIIECTBIATH AaHAIW3 M Ha OCHOBE JTOr0 JeNaTh
000CHOBAaHHBIE BBIBOJIBL;

- aQHAIM3UPOBATh PE3YNbTaThl HAONIONEHUN M DKCIEPUMEHTOB C MPHUMEHEHHUEM
OCHOBHBIX 3aKOHOB M MPUHIUIIOB (PU3UKH;
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- OTIPENEIATh XapakTep ¢bu3nvecknx IIPOLIECCOB o KOMILIEKCY
HKCTIIEPUMEHTAIBHON MH(OPMAIMK IPU TTOMOIIH rPpaUKOB, TAOIHUI] U yPAaBHEHHUIA;

- MPENCTaBIATh  OOpaOOTaHHYIO  OKCHEPUMEHTAIBHYI0O W TEOPETUYECKYIO
nHGOpPMAIMIO B YCTHOW M MUCBMEHHOHM (popMe, B TOM YHCIIE C UCTIOIB30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUI

Braoemy:

- HaBBIKAMHU Pa0OTHI C ITUPOKUM KPYroM (Hhu3nIecKux nprudopoB U 000pya0BaHUS;

- HaBBIKAMHU OOOCHOBaHHUS CBOMX CYXJIEHHH W BBIOOpa METOJAa HCCIIEHOBAHUS;
crioco0amu MOKMCKA U aHAIHM3a HAyYHO-TEXHUYECKOH JTUTePaTyphl.

3. Kparkoe conep:kanue quCHUIINHBI

Paznen 1. DneMeHThI KBAHTOBOM CTATUCTUKH.

1.1. DnemeHThl KBaHTOBOM crarucTukU. KBaHTOBas cucreMa M3 OJMHAKOBBIX YaCTHUIL.
[IpyHIMI TOXAECTBEHHOCTH OJWHAKOBBIX YacThll. CHUMMETpUYHBIE M HECUMMETpPUYHBIE
BOJIHOBbIE (DYHKIIMH, OTIMCHIBAIOLINE COCTOSHUS TOXKIECTBEHHBIX MUKPOYACTHII.

1.2. bozonst wu ¢epmuonsl. [lpuamun Ilaynmu. KsaHTOBBIE cTaTHCTHYECKHE
pacnpenenenusi boze-OiiHmreiina n ®epmu-/lupaka. BbIpokIe€HHBIM 3IEKTPOHHBIA ra3 B
KpucTauiax (MeTajubl).

Pazgen 2. MeTaiel, TUANEKTPUKN U OJIYIPOBOJIHUKY C TOYKH 3PEHUS 30HHOW TEOPHH.

OHepreTudeckue 30HBI: cratuctuka Pepmu-llupaka, sHeprus Pepmu. DIEKTPOH B
MEePUOANIECKOM ToJie KpucTauia: 3hpexTuBHAsI Macca JJIEKTPOHa.

Pazgen 3. DnemeHTs pu3uKu TBEPAOTO TENA.

3.1. ®usuka tBEpHoro Tenma (DTT): ompeneneHue, CBA3b C APYTMMHU TUCIHILTHHAMH,
00BEKTHI M3YYCHHS, KPYT pentaeMbiX 3a1ad. CBsi3b ¢ KpucTaiuiorpaduei, Kpucramiopuukon u
KPHUCTAJNIOXUMHUEHN.

3.2. KonnencupoBanHoe cocrossaue. [logxon k omumcanuto TBEpABIX Tel. CTpyKTypa
KpucTtayioB. CuMMmeTpus U GpuU3ndYecKre CBOWCTBA KPUCTAJLIOB.

3.3 Tumbl KpuUCTAUIMUECKUX CTPYKTYp (oOmmas xapakrtepuctuka). [IOTHBIE YMaKOBKH:
KyOudeckass M rekcaroHajgbHas (Ha KadyeCTBEHHOM YpoBHeE). [loHsATHE O CBEpXIIPOBOIUMOCTH
(KBaHTOBBIE MIPEJICTABJICHUS HA KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHOI TMCIUNIHHBI

Bun yaeOHoM paboTh B 3ayerHBIX B axanem.
eMHUIIAX qyacax
OO0u1ast TPy10€eMKOCTb IV CIIUTIJIMHbI 3 108
KonrakTHasi paboTa — ayIuTOPHbIE 3aHSATHSI: 0,8 32
Jlexkuun 0,4 16
[IpakTrueckue 3aHATHS 0,4 16
JlaGopaTopHbie pabOTHI - -
CamocTosiTesibHasi padora 1,2 40
CaMOoCTOATENbHOE U3YUEHHUE Pa3JICIOB TUCIUTUINHBI 1,2 40
Bujabl KOHTpPOJIA:
JK3aMeH 1 36
KoHTakTHas paboTa — MpOMEXYTOUYHAs aTTeCTalHs 1 0,4
IloaroToBka K 3K3aMeHy 35,6
Buja nTOroBoro KOHTpoOJisi: IK3aMeH
Bun yae6HO#I paboThI B 3ayerHbIX B actpon.
eMHUIIAX qacax
O0mas TpyA0eMKOCTb M CIHIIJIMHBI 3 81
KonTakTHasi padoTa — ayANTOPHBbIE 3AHATHS 0,8 24
Jlexun 0,4 12
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[IpakTnueckue 3aHsATHUS 0,4 12
JlaboparopHbie pabOThI - -
CamocrosiTejibHasi paboTa 1,2 30
CaMocCTOsATENbHOE U3YUCHUE PA3JICIOB JUCITUTUIMHBI 1,2 30
Buabl KOHTpOJIA:

JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7
Bu1 HTOrOBOT0 KOHTPOJISA: IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl AU CHMILJIMHBI
«JIabopaTtopHble padoThI 0 PpU3MUECKON XMMHMH TYTOIJIABKMX HEMETAJIMYECKHUX U
CHJIMKATHBIX MATEPHAJIOB»

1. Ileab AMCUMMJIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABIISIONIUX XOIOM
XAMUYECKOTO TpoIlecca, MOKa3aTh O0NAaCTH TPHIIOKEHHUS 3TUX 3aKOHOB M HAYYUTHh CTYACHTA
I'PaMOTHO IPUMEHSTh UX ITPU PEIICHHH KOHKPETHBIX TCOPSTHYSCKUX U MTPAKTHICCKHUX 3a/1a4.

2. B pe3yabrare wu3yveHus: AUCUMILIMHBI oO0y4yalumiics N0 nporpamme
0akajiaBpuaTa J10JIKeH:

Obnadams cnenyronumu npodeccuoHanbHpIMEA KommeTeHIusaMu (I1K):

— CIIOCOOHOCTBIO TPOBOAWTH CTAHJAPTHBIE W  CEPTH(PHUKAIIMOHHBIE HCIBITAHHS
MaTepHaIOB, U3JCIIUI U TeXHOJoruueckux mporeccos (ITK-17);

— CIIOCOOHOCTBIO MCIIOJIB30BAaTh 3HAHHE CBOWCTB XMMHUYECKUX 3JIEMEHTOB, COCAUHEHUN
1 MaTepHajoB Ha X OCHOBE JJIs peIleHus 3a1ad npodeccrnonanbHoi aestensHoct (ITK-18);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (PU3WYECKUX TEOPUH ISl pelIeHUs
BO3HUKAIOMIMNX (PU3UUECKUX 33/1a4, CAMOCTOSATEIBHOTO MpuoOpeTeHns (PU3NUECKUX 3HAHUM, IS
MMOHUMAaHUSI IPUHIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE€ BBIXOAAIINX 32 MPEIENbl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namo:

— MPUHIMIBI Pa0OTHI U CXEMbI UCIOJB3YEMbIX H3MEPUTEIbHBIX YCTAHOBOK;

— BO3MOXHOCTM METOJIOB CHEKTPOXMMHH Il TPOBEICHHS] KAY€CTBEHHOTO U
KOJIMYECTBEHHOT0 aHallM3a XUMUYECKUX CHUCTEM, ONpeeNieHUs TePMOIUHAMHUYECKUX CBOMCTB
XUMHUYECKUX BEIIECTB;

— KOHIYKTOMETPHUYECKHA ¥  MOTCHIHOMETPUYECKHI  METOAbl  HaXOXIACHUS
TEPMOJIMHAMUYECKUX  XapaKTePUCTHK JJICKTPOJIUTOB (aKTUBHOCTEH H  KOIPPHUIMEHTOB
AKTUBHOCTH, KOHCTaHTBI AUCCOIHAIINH, TEPMOIUHAMUYECKUX XapaKTEPUCTUK PEaKInu);

— (puU3MKO-XUMHUYECKHE METO/Ibl CCIIEIOBAHMS U aHaIn3a (Da30BbIX PAaBHOBECHI B OJTHO-
Y MHOTOKOMITIOHEHTHBIX CHUCTEMaX, MyTH MOCTPOEHHUs (Ha30BBIX JUArpaMM COCTOSIHHUS,

— DOKCIIEPUMEHTAIbHBIE METOJbl M3YYCHUS KUHETHUKH XUMHUYECKHX PEaKIUil, CrocoObl
oTpeieNieHUs] KOHCTAHT CKOPOCTEH U MOPsIIKa XUMHUYECKUX PEaKIUi.

— KaJIOpUMETPUYECKHE METOJIbI OMpeeNIeHUs] TeIIOEMKOCTH, TEIUIOBBIX 3(PPEKTOB U
JIPYTUX TEPMOXUMUYECKUX CBONCTB M3y4aeMbIX OObEKTOB.

Ymemy:

— MPUMEHSATh TEOPETUYECKUE 3HAHUS W IKCIEPUMEHTATbHBIE METOJIbI HCCIEeI0BaHUS
(buznyecKoi XUMUHU TPU PelIeHNH NMPoQPecCHOHANBHBIX 33/1a4;

— chopmynupoBaTh MpoOieMy M 00OCHOBATh BBIOOP OSKCIIEPUMEHTATHHOTO METOMAA
WCCIIeTIOBAHUS, IOCTABUTH LIETH U 33/1a9l U HAMETHUTH IMYTH UX JTOCTHKCHUS;

— MPOBECTH MAaTEMaTHYEeCKyl0 OO0pabOTKy OSKCIEpUMEHTANbHBIX JaHHBIX Ha 0asze
TEOPETUYECKNX 3HAHUU N0 (PU3HUECKON XUMUU;
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— MpPEACTaBIATh JaHHBIC JTAOOPATOPHOTO HCCIENOBaHUS B rpadudeckoid ¢opMe u Ha
OCHOBE TMOJYYEHHBIX 3aBUCHUMOCTEH OMPENEIsTh COOTBETCTBYIOLIME TEPMOJUHAMUYECKUE U
KMHETUYECKUE XaPAKTEPUCTUKU XUMHYECKON CUCTEMbI U XMMUYECKOTO IMPOIIecca;

— MPOBOAUTH aHAIU3 M KPUTHYECKH OLICHUBATH TOJYYEHHBIE JKCIEPUMEHTAIbHBIC
JaHHBIe, 0000IIAaTh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OTIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIICPUMEHTAIBHBIX METOJO0B (PH3UYECKOW XUMHH JIJIS
pelieHus KOHKPETHBIX MCCIIEIOBATEIBCKUX 3a/1a4;

— OSKCHEPUMEHTAJIbHBIMM  METOJAMU  MCCJICIOBAHUS  COCTOSIHUSL ~ XMMHMUYECKOTO
pPaBHOBECHS M KHHETUKH XUMHYECKOTO Tpolecca.

— mnpuemMamMu OOpabOTKH TMOJYYEHHBIX OMNBITHBIX JJAHHBIX IS BBISBICHUS U
YCTAaHOBJICHUSI B3aUMOCBS3EH MEXIY TEPMOJAMHAMHUYECKUMU CBOWCTBAMH M (HU3HUUYECKUMU
rapamMeTpamu Ipolecca;

— 3HAaHUSIMH OCHOBHBIX 3aKOHOB (U3MUYECKOM XUMHHU JUISI  COJEpKaTeIbHOM
MHTEPIPETAIIUHU TOJYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTATOB.

3. Kparkoe coagep:xanue TUCHMILIIHHBI

[IpuMeHenne MeETOJOB  (PU3UKO-XUMHUYECKOTO HWCCIEAOBAHUS IS OMPEISICHUS
TEPMOJUHAMUYECKUX I KHHETUYECKUX XapaKTEPUCTUK XUMHIECKUX CHCTEM.

CHexkTpoXMMHYECKHE METOAbl HcciienoBaHusA. KayecTBEeHHBIM aHAIW3 BEIIECTBA
(ompenenenre MEXBSIACPHBIX PACCTOSHUN, MOMEHTOB HHEpHHH MoJekyn). OmnpeneneHne
KOJIMYECTBEHHBIX XapaKTePUCTUK (CTETMEHW JTUCCOIMAIMM W KOHCTAHTBl JIUCCOIMAIIAN
AIIEKTPOJIUTOB, TETNIOEMKOCTHU BEIIECTBA).

DIIEKTPOXUMHUYECKHE  MeTOoAbl  uccienoBanus. Kongykromerpus.  OmnpenesieHue
KOHCTaHTBl JMCCOIMAIMKM cJab0ro 3JIEKTPOJIUTA, CTEHNEHH TUCCOLMAIUMHU, DJIEKTPUUECKON
MIPOBOJMMOCTH MpU OECKOHEYHOM pa30aBlIeHUN KOHAYKTOMETPUUYECKUM METOI0M.

[Torenumomerpus. OmnpeneneHue TEPMOJUHAMUYECKUX XapPAKTEPUCTHUK XHUMHUYECKOMN

peakuun (A H®, AG®, A,S°), TemneparypHoro kodpdumuenrta DJIC (dEO/ dT ), cranmapTHOU

DJIC (E°), uzydyenue BausHUs 100ABOK Ha MOTEHIUAI JIEKTPO/IA.

®da3zoBoe paBHOBECHE B OJHOKOMIIOHEHTHBIX CHCTeMaX. DU3MKO-XUMHUUYECKHH aHajIu3.
N3yueHnne 3aBUCHUMOCTH CBOMCTB CHCTEeMBI OT €€ coctaBa. KpuBbie oxnaxaeHus. OnpeaeneHue
cocTaBa IBTEKTHYECKOW cMecd. [locTpoeHne auarpamMM KHIICGHHS W JUArpaMM ILIABKOCTH IS
OuHapHBIX cucTeM. OrpaHUYeHHas PACTBOPUMOCTD B TPEXKOMITOHEHTHBIX CHCTEMaX.

Xumudeckoe paHoBecue. OmpeneneHne KOHCTAHTBI XHMMHYECKOTO pPaBHOBECUS H
TEI10BOTO A (heKTa XUMHIECKOW peaKIuy Ha MPUMEpe PEaKIIuid Pa3IoKCHHS.

Tepmoxumus. Kanopumerpusi. Onpenenexue TEIIOEMKOCTH BEIIECTB
KAJIOPUMETPUIECKUM METOIOM.

4. O0beM y4eOHOM THCHHMILINHBI

Bun yuebnoit paboThl 3E Axan. 4.
OO61ast TPYA0EMKOCTh IUCIUTIIHHBI 3,0 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 32
Jlexknun - -
[TpakTueckue 3anstus (113) - -
JlaGopatopusie padotsl (JIP) 0,89 32
CamocrosiTesbHasi padora 2,11 76
KoHTakTHas camocTosiTeNbHast paboTta 0,2

2,11

[ToaroTroBka Kk 1a60OpaTOpHBIM paboTaM 75,8
Buabl KOHTpOJIA:
3auer | +
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Bun yae6HOI paboThI 3E Actp. u.
OO01m1ast TpYA0€MKOCTh AUCIUILTUHBI 3,0 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 24
Jleknuu - -
[IpakTnueckue 3anstus (113) - -
Jlabopatopusie pabotsl (JIP) 0,89 24
CamocrosiTesibHas padoTa 2,11 S7
KonrakTHas camocTosiTenbHast pabota 211 0,15
IMonroroBka Kk 1abopaTOpHBIM paboTaM ’ 56,85
Buabl KOHTpOJIA:
3auer \ +

AHHOTaUHsA padoyeii MporpaMMbl AU CHUILTHHBI
«OcHOBBI KBAHTOBOW XMMHUH TYTOMJABKUX HEMETANIMYECKUX H CHIIMKATHBIX
MaTepHaIoB»

1. eap IUCHMIUIMHBI — U3YYEHUE OCHOBHBIX MOHITHUH COBPEMEHHON KBaHTOBOM
XUMUHU U KBAHTOBO-XMMHUUYECKHX METOJIOB pacyeTa CTPOSHHUS U CBOMCTB XUMHUYECKUX CUCTEM; BO
BBEJICHUH CTYJCHTOB B KPYT' OCHOBHBIX MPECTABICHUN O XUMUYECKON CBSA3U U
MEXMOJIEKYJIIPHBIX B3aUMOJICHCTBHIX U O3HAKOMIICHUH Ha 3TOW OCHOBE C OCOOEHHOCTSIMU
XMMHYECKOH CBS3U B XMMHUYECKUX BEIIECTBAX U 00YCIIOBIECHHBIX 3TUM CBOMCTBAMH MaTEpPHAJIOB;
B OCBOCHHMHU PabOTHl C OCHOBHBIMU KBAaHTOBO-XUMUYECKHUMH KOMIBbIOTEPHBIMH NIPOTPaMMAaMH,
HCIIOJIb3YEMbIMH Ha MPAKTUKE.

2. B pe3yabraTre u3ydeHUsl AUCHHUIUVIMHBI O0y4YalOUIUiicsi MO MporpaMmme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronumu npodeccunoHanbHbiME (1K) xoMmneTeHtusMu:

— TOTOBHOCTBIO IPUMEHATH AHATUTUYECKUE M YHUCIEHHBIE METOJbl pELICHUs
MOCTABJICHHBIX 3aJ[a4, UCMOJIb30BaTh COBPEMEHHbIE MHPOPMAIIIOHHBIE TEXHOJIOTHH, TPOBOAUTH
00paboTky MHGOpMAalMM M UCHOJb30BaHUEM MPHUKIAJHBIX MPOTPAMMHBIX CPEACTB Chepbl
podeccuoHabHOM JesTebHOCTH, UCIOIb30BaTh CETEBbIE KOMITbIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEHM Npo(eCcCHOHAIbHOU MEATENbHOCTH, IMAKeThl MPUKIAJHBIX MpoTpamMMm s
pacuéra TeXHOJOrH4YecKuX rnapamerpoB odbopynosanus (ITK-2);

— CIIOCOOHOCTBIO MJIAHUPOBATh U IPOBOAUTH (PU3NUECKUE U XUMHUECKHUE SKCTIEPUMEHTHI,
MPOBOJUTH 00pabOTKY UX pe3ylbTaTOB U OIICHMBATH MOTPEIIHOCTH, BBIJIBUTaTh T'HIOTE3bI U
YCTAaHABJIMBATh TI'PAHMLBI UX NPUMEHEHUs, NMPUMEHSTh METOJbl MAaT€MAaTHUYECKOIO0 aHaau3a
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U SKCIIepUMeHTaNbHOro uccnenoBanus (ITK-16).

3namo:

— OCHOBHBI€ IOJIOKEHHS KBAaHTOBOM XHUMUH, COBpeMeHHOﬁ TCOpHUU XHMHUYECKOH CBS3U U
MCIKMOJICKYIIAPHOTO B3aHMOJCHCTBHUS U IMPUMCPLI €€ MMPUMCHCHUA K KOHKPETHBIM XUMHUYCCKHUM
CUCTEMAM;

— NPUHLUIBI KOJIWYECTBEHHON XapaKTepH3alliM aTOMHOM U 3JIEKTPOHHOM CTPYKTYPHI
MOJIEKYJISIPHBIX CHCTEM,;

— OCHOBHBIE B3aUMOCBSI3M MEXKIY JIEKTPOHHOU CTPYKTYpOil M (PU3MKO-XMMHUYECKUMHU
CBOMCTBaMH BEILIECTB, JIEXKAIUE B OCHOBE YIIPABJICHUS CBOMCTBAMU;

— BO3MOHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUYECKUX PACUETHBIX METOJIOB U
obnacTu UX MPUMEHUMOCTH,
Ymems:
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— NPUMEHATh KBAHTOBO-XUMHUYECKHE TMOAX0/IbI K METOBI I pacyera, HHTePIpPETAIluU
U TIPE/ICKa3aHusl CTPOCHUS M CBOMCTB MOJICKYJIIPHBIX CUCTEM;
Braoemy.:

— DJIEMEHTApHBIMU HABBIKAMHM TMPUMEHEHHS KBAaHTOBO-XMMHMUYECKHX IOJIXOJ0B U
METO/IOB M MHTEPIPETALMN PE3yJbTaTOB MPU PEHICHUH MPAKTUUYECKUX TEXHOJOTMYECKUX 3a]ay
Y CTaHJAPTHBIMU KBAHTOBO-XMMHUUYECKHUMHU KOMITBIOTEPHBIMU MTPOTPaMMaMH.

3. Kparkoe conep:kanue 1ucHMIINHBI

Beenenne. IlpenMer kBaHTOBOW XuUMHUHM. Pojb KBaHTOBOW XHWMHUU B ONMCAaHHUU
XUMHUYECKUX SBICHUHW M IIPOLIECCOB. B3aMMOCBA3b KIACCMYECKOM M KBAaHTOBOM MoOJENeH
MOJIEKYIL.

Paznen 1. O6mue npuHIUITBI KBAHTOBON XUMUU

1.1.  OcHoBHBIE NPUOIMKEHHUS.

OcCHOBHbBIE TOJIOKEHUS KBAHTOBOW MEXaHUKU. BapHallMOHHBIA METOJl HAXOXKICHUS
BOJIHOBBIX (QyHKUMU. [IpubnmxeHne He3aBUCUMBIX YacTUll. MeTo/ caMOCOrIacoOBaHHOTO MOJIs
i aTroMoB. [TpuOmkeHne NeHTpaIbHOTO NOoJsA. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTUKH.

1.2. OmHOAIEKTPOHHBIC U MHOTOYJICKTPOHHBIE BOJIHOBBIE (DYHKIIMHM U METOJIBI X
pacuera.

AHTHCUMMETPUYHOCTh  DJIEKTPOHHOW  BOJHOBOW  (DYHKITWH. CrnmH-opOuTaNIH.
Herepmunant Crnelitepa. Beaenue B meroapl Xaptpu-®oka m Kona-Illoma, xumuueckas
TPaKTOBKAa pE3yJAbTaTOB. DJEKTPOHHbIE KOH(MUIYpallUM aTOMOB C TOYKHM 3PEHHUS KBAHTOBOM
XUMUH.

Pa3zgen 2. Metoapl KBAaHTOBOM XUMUU

2.1. MounekynspHas CTpYKTypa, JIEKTPOHHAs KOPPETALIHSL.

[Ipubmmwxenne bopua-OnmenreiiMepa, aauabdaTMYECKWil TMOTEHIIMAT W TOHITHE
MOJIEKYJSIpHOU  CTpYKTypbl. Metoasl Xaptpu-®oka wu Kowna-llIbmMa isi  MOJEKYJbI.
[Mpubmwxkenne MO JIKAO. DnekrpoHHas Koppemsanus. Meton KOH(UTyparlmoOHHOTO
B3aumoeicTBus. Teopust Bo3MyleHHil. Pacuer sHepruu AUCCONUAMN XUMUYECKUX CBS3EH.

2.2. HepmnupuyuecKkue U Mogy>3MIUPUIECKIE METO/IBI.

Wepapxus meTonoB KBaHTOBOM xumuu. Hesmnupuyeckas kBaHTOBas XuMus. basuchbie
GyYHKIHMY 711 HEOMIIMPUYECKUX PacuyeToB. ATOMHBIE U MOJIEKYJIApHbIe Oa3ucHble HaOOphl. Pob
0a3ucHBIX (QYHKUUN B ONUCAaHUM CBOWCTB Mojekyi. [lomysmmnupuueckue meroisl. BanentHoe
NPpUOIIDKEHHE. T-IJIeKTpoHHOE mpuommwkenue. Meton Ilappusepa-Ilomma-ITappa. Ilpoctoit u
pacliMpeHHbli MeToabl XIOKKeNd. TOYHOCTP KBAaHTOBO-XMMHYECKHX pacyeTOB CBOKWCTB
MOJIEKYJL.

Paznen 3. Xumuueckas cBsizb U MEKMOJIEKYJISIPHBIE B3aUMO/ICUCTBHS

3.1. XumMuueckas CBS3b U MEKMOJIEKYSPHBIE B3aUMOICHCTBHS.

OpOutanbHas KapTUHA XUMHYECKOW CBsi3u. KOHCTpyKTHBHAasT M JECTPYKTHBHAA
untepdepeHus opouraneil. MonekynspHble OpOUTATU U UX CUMMETPHIHAS KIIACCH(PHUKAIUS.
Koppensuuonnsle nuarpamMmmbl. DJIEKTPOHHBIE KOH(PUTYypaIluu ABYXaTOMHBIX MOJIEKYI. AHaIN3
3aceneHHOcTel opoutaneit mo Mamnukeny. [lonstue o 3apsgax u nopsakKax CBs3eH.

IIpocTpaHCTBEHHOE pacnpeleseHne 3JIEKTPOHHOM IIJIOTHOCTH M XMMMYECKas CBS3b.
MexmonekynsipHble B3auMmojeicTBus. JlegopmalioHHas 3MEKTpOHHAs IUIOTHOCTh. Cuibl B

MOJIEKYyJIax.
3axnouenue. KBaHTOBast XUMHS KaK MHCTPYMEHT MIPOTHO3a B XUMUHU.
4. O0beM y4eOHO AUCHUNIMHBI
Cemectp
Bun yae6HOM paGoTHI Beero 3
3E Akan. u. 3E | Axan. u.
OO01ast TpPyA0eMKOCTh AUCIUTUTHHBI 3 108 3 108
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KonrakrHast pabora — ay uTOpHbIe 3aHATHS: | () 89 32 0,89 32
Jlexmun 0,45 16 0,45 16
[Tpaktnaeckue 3anstus (113) 0,45 16 0,45 16
Jlaboparopubie paboTsl (JIP) - - - -
CamocrosiTesibHas paboTa 2,11 76 2,11 76
KoHrakTHas camocTosiTeNbHas paboTa 0,4 0,4
CaMOCTOATENBHOE N3YUEHHUE Pa3/IEIOB 2,11 756 2,11 756
JVCIIATUTAHBI
Bujabl KOHTpOJIA:
3auem c oyeHKol ‘ |+ ] ‘

Cemectp

Bun yaeGHOM paGoThI Beero 3
3E Axkan. u. 3E Axkan. 4.

OOmas TpyA0eMKOCTb JUCIHIIITHHBI 3 81 3 81
KonTakTHasi paboTa — ayAUTOPHBIE 3aHSITHSI: 0,89 24 0,89 24
Jlexun 0,45 12 0,45 12
[IpaxTnueckue 3anstus (113) 0,45 12 0,45 12
JlabopaTtopusie paboTs (JIP) - - - -
CamocrosiTejibHas padoTa 2,11 57 2,11 57
KonTtakTHas camocTosiTenbHas paboTa 0,3 0,3
CamMocTosTensHOE H3yYeHHE Pa3/IeiioB 2,11 56,7 2,11 56.7
JUCIUIUTAHBI
Buabl KOHTpOJIS:
3auem c oyeHKou | |+ | |

AHHOTAIUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«OCHOBBI HAYYHBIX HUCC/IEAOBAHMI B TEXHOJIOTMHU TYTOMJIABKUX HEMETALJIMYECKHX U
CHJIMKATHBIX MATEPHAJIOB»

1. Heab AuMCHMIIMHBI — NPUOOPETCHHE 3HAHWI W KOMIICTCHIIMH 0 OpraHU3alld U
MPOBEICHUIO HAYYHBIX MCCJICIOBAHUN B OOJIACTH TEXHOJIOTUHU TYrOILIABKUX HEOPTaHUUYECKUX U
CHJIMKATHBIX MaTepHalioB, MO 0OpabOTKE W MPEICTABICHUIO pE3yIbTaTOB HAYYHBIX
UCCIieIoBaHuil B (hopMe HaydHBIX MyOIMKALNK, TOKJIAZ0B U MPE3CHTAIINH.

2. B pe3yabrare wu3yvYeHMs AUCHUIVIMHBI O0y4awluiics 1O mporpamme
0akajiaBpuaTa J10JIKeH

Obnaoams cnenyromumu npodeccuonansupivu (I1K) komnereHnusMu:

— CIIOCOOHOCTBIO IUIAHMPOBATh W MPOBOAWTH (PU3NYECKHE W XHUMHUYCCKHUE
AKCIIEPUMEHTBI, TIPOBOJIUTH O0OpaOOTKY HMX PE3yJbTaTOB M OIICHWBATH ITOTPEIIHOCTb,
BBIJIBUTAaTh TUIIOTE3bl U YCTAHABJIMBATh IPAHUIBI UX NPUMEHEHUS, MPUMEHSITh METOIbI
MaTE€MaTUYECKOr0 aHajlnu3a U MOJCIUPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBLHOTO
uccienosanus (I1K-16);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO WH(OPMAIIUIO, OTEYECTBEHHBIN U
3apyOe KHBII OMBIT M0 Tematuke uccienosanus (I1K-20).

3nams:
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— COBpPEMCHHBIC HAay4YHBIC JOCTIKEHHS U TEPCICKTHBHBIC HAINpaBICHHUS pPadOT B
00J1aCTH TEXHOJIOTUH TYTOIUIAaBKUX HEOPTaHUYECKUX U CHIIMKATHBIX MAaTEPUAJIOB;

— CTaTUCTHYECKHE METOJIbI 00pabOTKH IKCIIEPUMEHTAIBHBIX Pe3yJIbTaTOB;

— COBPEMEHHBIE METOJbI HUCCIECAOBAHUS TYTOINIABKMX HEOPIaHMYECKUX U CHIIMKATHBIX
MaTepHuasios.

Ymems:

— TMPUMEHATh 3HAHWs, IIOJIyYCHHbIE IIPM H3YyYEHUHM ECTECTBEHHOHAy4YHBIX U
CTIEUMANBHBIX TUCIHIUIMH, JUIS pelIeHuss (pyHIaMEHTaJbHBIX M MPUKIAIAHBIX 33/1a4 B 00JacTh
TEXHOJIOI'MU TYI'OIUIABKUX HEOPraHUYECKUX U CUIIMKATHBIX MAaT€pUaJOB;

— (opmynupoBaTh LIENU U 337a4U HAYYHOTO UCCIIEIOBAHMUS;

— MpOBOJUTH OOpPabOTKYy pe3yabTaTOB JKCHEPUMEHTA, OLEHUBATh IOTPEIIHOCTH,
aHAJIM3UPOBATh, UHTEPIPETUPOBATH U 0000IIaTh Pe3yIbTaThl HAYYHOTO MCCIIEI0BAHUS;

— MPEICTaBIATh MOJYYEHHBIE PE3YJbTAaThl HAYYHOI'O MCCIIEIOBAHMS B BHJIE OTYETOB,
Hay4HBIX CTATEH, MPE3CHTALUH.

Braoems:

— HaBbIKaMM IUIAHUPOBAHUS U TIPOBEAEHUS HAyYHBIX HCCIIEJOBaHUI B oOnactu
TEXHOJIOTMH TYIOIUIABKUX HEOPTraHUYECKUX U CUIIMKATHBIX MAaT€pPUAJIOB;

— HaBblKaMH pabOThl € HAy4YHO-TEXHUYECKOM, CIpPaBOYHOM JUTEpaTypoil
AJIEKTPOHHBIMH pECYpPCaMHU.

3. Kparkoe coagep:xanue TUCHMILIHHBI

Paznen 1. BBenenue. Bunapl HaydyHBIX HCCIIEIOBAHUN. AHAJIUTUYECKUE HMCCIEIOBAHUS,
HampaBJICHHblE Ha UW3yYE€HHWE U AaHaJU3 HOBBIX TEXHOJOTMH B 00JacTH TYromlaBKHX
HEOPraHMYECKNX W CWJIMKaTHBIX MarepuanoB. HaydHble wuccnenoBaHuUs, HANpaBiICHHBIE Ha
penieHue KOHKPETHBIX HAy4yHbIX 3a/Jad Ui CO3JaHUs HOBBIX MAaTE€pUaJOB W M3YYEHHE HX
CBOWCTB.

[TocranoBKa nenu u ompeneiaeHue 3anad ucciaeaoBaHusa. OLiEHKa aKTyaJlbHOCTH TEMBbI
Hay4yHOU paboThl. BE160p METOI0B UCCIIeIOBAHUS VI PEIICHNS KOHKPETHBIX HayYHBIX 3a7ad.

Paznen 2. [TnanupoBanue u o0paboTKa pe3y/bTaTOB HAYYHBIX UCCIIEI0BaHUM.

[InanupoBaHue HaydHbIX uccienoBaHUN. @akTOPHOE M CUMIUIEKC-INIAHUPOBaHUE
sKcriepuMeHTa. OnTuMu3alus pe3ylbTaTOB SKCIEPUMEHTa METOJIOM KPYTOTO BOCXOKJICHUS.
OneHka MOTPEmHOCTH dKcrnepuMeHTa. CraTthcTtuyeckass 00paboTKa SKCIEPUMEHTAIBHBIX
naHHbIX. KOoppensiMoHHbBIN U perpeCCUOHHBIN aHAIN3 SKCIIEPUMEHTAJIBHBIX JTaHHBIX.

I'padmyeckoe mpeacraBiaeHHE pe3ylbTaTOB JKCIEpUMEHTa. MeToJ HauMEHBIINX
KBaAparToB. VMcnosib30BaHue CTaHIaPTHBIX KOMIIBIOTEPHBIX NMPOTPAMM I aHAIN3a Pe3yIbTaTOB
JKCIIEPUMEHTA.

Paznen 3. BeinosiHeHHE U IPEACTABICHUE PE3Y/IbTATOB HAYYHBIX UCCIEA0BaHUM.

CocraBiienue mnporpammbl  uccienoBanus. CTpykrypa U coJepKaHHE OCHOBHBIX
pa3aesioB OTYETa O BBHIMIOJHEHUU HAyYHO-HCCIIEI0BATENbCKOM paboThl. DopmynupoBaHue 1enen
W 33/1a4 UCCJEI0OBaHUs; COCTABJICHUE aHAMTHYECKOro 0030pa Mo TeMe MCCIEeI0BaHus; BHIOOD
3G (GEeKTUBHBIX METOJOB U METOJIUK JIOCTIDKEHHS >KENAaeMBIX pEe3YyJIbTaTOB HCCIEIOBAHUS;
MIPOBEACHUE COOTBETCTBYIOLIUX JKCIIEPUMEHTOB IS IOJy4EHUs IPAKTUYECKUX PE3YyIbTaTOB;
aHaJM3, UHTEpIIpeTalys U 0000IeHre Pe3yIbTaTOB UCCIeI0BaHus; (OpPMYyIMPOBKa BBIBOJIOB;
HaIllMCaHHUE OTYETA.

IToaroroBka Hay4yHOTO AOKJIAAa U IIPE3CHTALIUN.

4. O0beM yuyeOHOM TUCHMILINHBI

B 3au. B akan.

Bunsl yaeOHOI paboThI enl. qacax
O01mas TpyA0eMKOCTb M CIHIIJIMHBI 4 144
KonTakTHas pabora — ayauropusle 3anstus (KP): 1,78 64
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[Ipaktnueckue 3anstus (113) 1,78 64

CamocrositesbHas padora (CP): 2,22 80
OTt4er 0 HayYHO-HCCIEeIOBATENBCKON paboTe 1,11 40
KonrtakTHas camocTosiTennbHasi pabora 111 0,4
CaMOCTOSTEIPHOC N3YUCHHE PA3JICIIOB TUCITUILINHBI ’ 39,6

Bujx KOHTPOJISA: 3a4eT ¢ OLEHKOM +

B 3au. | B actp.

Bunpl yaeOHOI paboThI el qacax
O01mas Tpy10eMKOCTh M CIHHIIJIMHbI 4 108
KonrakTHas pa6ora— aynuropubie 3ausatus: (KP): 1,78 48
[IpakTnueckue 3anstus (113) 1,78 48
CamocrositesibHas padora (CP): 2,22 60
OT4er 0 HayYHO-HCCIIEeIOBATEIBCKON padoTe 1,11 30
KonTakTHas camocrosiTensHas padora 11 0,3
CamocTosITeTbHOE U3yUEHUE PA3/IEIIOB JUCITUILUTAHBI ' 29,7
Buja KOHTPOJIA: 3a4eT ¢ OLEHKO +

AHHOTaIUA padoyeil MPOrpaMMspl JUCHUINIMHBI
«IIpoexkTHpOBaHuUe aeTajieil MAILMH U aNNIAPATOB B T€XHOJOTMH TYIOILIABKUX
HEMETAIMYECKUX U CHJIMKATHBIX MATEPHUAJIOB»

1. Heap auCHUMIMHBI — (OPMHPOBAHHWE TBOPYECKOTO IOAXOJA K BBITOIHCHHIO
WH)XCHEPHBIX PacyeTOB Ha MPOYHOCTh, KECTKOCTh M YCTOHYMBOCTH AJIEMEHTOB KOHCTPYKIIWH,
JeTanell ¥ y3J10B MalllvH | aIrmnapaToB.

2. B pe3yabrare wu3ydYeHHsl JUCHUIUVIMHBI OO0ydamwluuiicssi 1m0 mporpamMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu npodeccrnoHanbHbiME (1K) komneTeHusMu:

— CTIOCOOHOCTBIO TUTAHUPOBATH U MTPOBOJUTH (PU3MUECKHE U XUMHYECKHE SKCIICPUMEHTHI,
MPOBOJIUTH 00PaOOTKY MX pE3yabTaTOB M OIEHHUBATH MOTPEIIHOCTH, BBIABUIaTh THIIOTE3bI U
YCTAaHABJIMBATh TPAHUIBI UX NPUMEHEHHS, NMPUMEHSATh METOJbl MAaTEMAaTUYECKOTO aHallu3a H
MOJICTUPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMeHTanbHOro uccienoBanus (ITK-16);

— TOTOBHOCTBIO KCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPHHA Ui pPEIICHUS
BO3HUKAIOMIMX (PU3UYECKHUX 33]a4, CAMOCTOSITEIIBHOTO MPpUOOpeTeHusl (GU3MYECKUX 3HAHUH, IS
MMOHUMaHUS MIPUHIUIIOB pa0OThl MPUOOPOB U YCTPOMCTB, B TOM YHUCIIC BBHIXOISIIMX 32 MPEIEIIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namo:

— KOHCTPYKIIMH, THIIAXH U KPUTEPUU PabOTOCTIOCOOHOCTH JIETAICH MAIlluH, COOPOYHBIX
enuHull (y37I0B) U arperaTos;

— OCHOBBI TEOPHH COBMECTHOH pabOTBhl M METOJIBI pacueTa JeTalieil U Y3JI0B MAaIluH U
anmnapaToB XUMUYECKON TEXHOJIOTHH.

Ymemy:

— BBINOJHATh M YUTaTh TEXHUYECKHE CXEMbI, YEPTEXKH M ICKU3bI JeTaneil, Yy3JOB H
arperaTtoB MaIllH, COOPOYHBIX YEpTEkKeil 1 yepTex H 0OIIero BUa;

— TPOU3BOAWTH pacyeThl IO OCHOBHBIM KpHUTEpPUSM pPabOTOCIOCOOHOCTH H
KOHCTPYHPOBAHUS JIeTallell MalllliH;

— MPOU3BOJNUTH PacyeThl M KOHCTPYHpPOBaHUE JeTaleil MalliH U MEXaHU3MOB C YUETOM
MIPOU3BOJICTBEHHON TEXHOJIOTHH U IKCILTYaTalluH.

Braoemy:

— HaBBIKAMH KOHCTPYHUPOBAHUS U TEXHUYECKOTO TBOPUECTBA;
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— MpaBUWJIAMH TIOCTPOCHUS TEXHUYECKHX CXEM U YePTEXKeil;

— OCHOBHBIMH METOJIaMU pacyeTa U MPOSKTUPOBAHUS MEXAaHUYECKHUX Y3JIOB U DJIEMEHTOB
TEXHUKH.

3. Kpatkoe coaep:xaHue AMCHUIIHHBI

Pazmen 1. Pacuer Xumuueckoro ammapata C MEXaHHYECKUM IEepPEMEIIMBAIOIIUM
YCTPOWUCTBOM.

ITo Bcem sTamaM KypcoBOTO MpoeKkTa o(opMIIIeTCs eluHasi MOsSICHUTENbHAs 3amucka. B
MOSICHUTENIFHYIO 3alMCKy BKIIIOYAIOTCSA TPOCKTHBIE W MPOBEPOYHBIC pPACUYEThl THUIOBBIX
JJIEMEHTOB B COOTBETCTBHM C JCUCTBYIOIIMMH METOIMKaMH. [IpomsBoauTcsi:  BBIOOD
KOHCTPYKIIMOHHBIX MAaTEepHAJIOB; pPAacdyeT OCHOBHBIX TI'€OMETPUYECKHX pa3MEpoB amrmapara;
pacueT TOJIIMH CTEHOK anmapata W pyOamiku; mnoadop NpuBoJa; pacdeT (IaHLEBOTO
COCIIMHEHUS KPBIIIKK C KOPIYCOM ammapaTa; pacdeT Baja MEIIaJIKi Ha BUOPOYCTOMYMBOCTD U
MIPOYHOCTH; MOA00P U pacdyeT My(pThl; TOA00p U pacueT YIIOTHEHUS.

Paznen 2. Yeprex oOmiero Bua anmnapara.

BrimonHseTcss 4epTex oOIIero BHWA ammapara ¢ BUIAMH, Pa3pe3aMH, CEYCHUSIMHU U
BBIHOCHBIMH DJIEMEHTaMHU, JAIOUIMMHU TIOJIHOE TIPE/ICTaBlIeHHEe 00 €ro yCTpONCTBE M MPUHIIHIIE
paboTel. YepTexx oOuiero Buaa anmnapara CoaepKuT:

— MWzoOpaxxenue ammapata (BUIBI, pa3pe3bl, CEYCHHUS, BBIHOCHBIC JJIEMEHTHI),
coJiepKaIue OKOHYATEITbHbIE KOHCTPYKTUBHBIE PEIICHHUS.

— OCHOBHBIE pa3MeEpBL.

— PacrmonoskeHue mrynepos, JIF0Ka, OTIop anmapara.

— Tabnmuiyy Ha3HaYSHHSI MITYIIEPOB B armapare.

— TexHuueckyro XapakTepUCTUKY U TEXHUYECKUE TPEOOBAHUSI K HEMY.

Ha BTOpOM mnHcTE BBITIOJHSAIOTCS YEPTEkKH COOPOUHBIX CIUHUIl U AeTaled. UepTexu
BBITIOJTHSIOTCS HA JiucTax gopmara Al.

KypcoBoi#i mpoekT sBISETCS CaMOCTOSITEIbHOW pabOTOW CTyneHTa, KOTOPBIA HECET
MOJIHYI0 OTBETCTBEHHOCTh 3a €€ Ka4eCTBO (IIPaBMIIBHOCTH PacyeToB, 0(DOPMIICHUE YEPTEKEH) 1
CBOEBPEMEHHOCTh BBINOJIHEHMs BceX 3TanoB padot. [IpenonaBatens — pyKoBOAWUTENb IPOEKTa
HampaBJigeT paboTy CTyJEHTa, KOHCYJIbTHPYET IO HESCHBIM BOIIPOCaM, OMpEeNsieT CTeleHb
3aBEpUICHHOCTH OT/ENIbHBIX ATAIOB IPOEKTUPOBAHUS.

4. O6beM yueOHOMH THCIHIIINHBI

. B 3au. | B akan.
Byl yue6HO#M paboThI A

ell. Jacax
OO011asi TPY10€eMKOCTDb IMCHUIIIHHBI M0 Y4eOHOMY IJIAHY £ 108
Konraktnas pa6ora (KP): 0,4 16
Jlexuunm (Jlek) - -
[Ipaktuueckue 3ausatus (113) 0,4 16
CamocrositesbHas padora (CP): 2,6 92
KoHTtakTHas caMocTosITeIbHAs paboTa 26 0,4
CaMOCTOSTEIBHOE U3YUCHHE PA3JICIIOB JUCIUTUINHBI ’ 91,6

Bua KOHTPOJIsi: KYPCOBO# NPOEKT/3a4€eT € OLCHKOM - -

Bubl yueOHOM pabOThI B3au. | Bactp.

ell. qacax
O01mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 3 81
KonTakTHas padora (KP): 0,4 12
Jlexuuu (Jlek) - -
[Tpaktuaeckue 3anstus (I13) 0,4 12
CamocrositesbHas padora (CP): 2,6 69
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KonTakTHas camocrosiTensHas padora 0,3
CaMoCTOSTEIbHOE U3YUEHHE PA3JIEIIOB JUCIIUILIMHBI 68,7
Buja KOHTpOJIsi: KYPCOBO# NPOEKT/3a4eT € OLeHKOM - -

2,6

AHHOTanus padoyei NPorpaMMsl M CHHUIIIMHBI
«Opranuyeckasi XuMusi B TEXHOJIOTHH TYTOIUIABKUX HEMETAJIMYECKHUX U
CHJIMKATHBIX MATEPHAJIOB»

1. Hesb AuCUMIIMHBI — TPUOOPETEHHNE CTYICHTAMU 3HAHUN O CTPOCHUH OPTraHHYECKUX
COCJIMHEHUH, OCHOBHBIX XHMHUYECKHX CBOMCTBaX pa3jIMYHBIX KIACCOB OPTaHUYECKUX
COCIIMHEHUH 1 METOaX UX MOJy4eHHsI, KaK TPOMBIIIUICHHBIX, TaK U JJA00PaTOPHBIX.

2. B pe3yabTrare u3yYyeHHMs JAUCUHUILUIMHBI oOyyamoumiics M0 mnporpamme
0akajlaBpuaTa q0JIKeH:

Obnadams cnenyronumu npodeccuoHanbHbiMU KomneTeHIusMu (I1K):

- CMOCOOHOCTBIO TUTAHUPOBATH M TIPOBOJUTH (PM3MYECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY HMX pe3ylbTaTOB M OIEHWBATH TOTPEIIHOCTH, BBIJIBHTaTh THIIOTE3HI
YCTAaHABJIMBATh TPAHUIBI UX NPUMEHEHHS, MPUMEHSITh METOJbl MaTEMAaTHYECKOTO aHAlln3a |
MOJICTUPOBAHHUSI, TEOPETUIECKOTO U IKCIepruMeHTanbHoro uccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIOJIh30BaTh 3HAHUS CBOWCTB XMMHYECKHX JIIEMEHTOB, COCAMHEHUH U
MaTepHaJIOB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccnonanbHoi nesirenpaoctH (ITK-18)

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHUYECKYIO HWH(POPMAINIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematuke uccienoanus (ITK-20).

3namo:

— TEOPETHYECKHE OCHOBBI CTPOEHHUS M CBOWCTB PA3JIMYHBIX KJIACCOB OPraHUYECKUX
COCAUHCHUM;

— crmocoObl TOJy4eHUSI M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYEeCKHX
COCAUHCHU;

— OCHOBHBIE MEXaHU3MBbI TPOTEKAHUS OPraHUUECKUX PEaKIIHil;

Ymemo:

— TMPHUMEHSTh TEOPETUYECKUE 3HAaHUA JUIsl CHHTE3a OPraHUYECKUX COCIUHEHMIA
Pa3IMYHbIX KJIACCOB;

— aHAJIM3UPOBATh U MPE/ICKAa3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHUM;

— COCTaBJISITh CXEMbI CUHTE3a OPraHUYECKUX COCAUHEHUH, 3aJaHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMU HOMEHKJIATyphl U KJIaCCU(PHUKAIIUN OPraHUYeCKIX COeTMHEHU;

— OCHOBHBIMH T€OPETUUYECKUMH MPEACTABICHUSIMU B OPraHUYECKOM XUMUH,

— HaBbIkaMu OOOCHOBAaHMSI PAIMOHANBHBIX CHOCOOOB TMOJYUYEHHUS OPraHUYecKUX
BEIIECTB.

3. Kpartkoe coaep:xanue TUCHHUILIAHBI

Pazmen 1. Meramnopranndyeckue coeauHenus. [amorenompousBoanbie. CHUPTHI,
(beHOoIBI, POCThIE HPUPBHI.

1.1  MeramiopraHuueckue coeIMHEeHNU.

1.2 TasoreHonpou3BO/HbIE

1.3  Cnoupts

1.4  ®eHomns

1.5  Ilpoctsie 3¢upsl

1.6 ONOKCUCOETUHEHNS

Paznen 2. Anpperunsl, kertoHel. KapOoHOBbIE KHCIOTBI M HX (DYHKIHOHAJIbHBIE
MIPOU3BO/IHbIE

2.1 Anbaeruabl 1 KETOHBI
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2.2 KapOoHOBBIE KUCIOTHI

2.3  OyHKIMOHAJbHBIE IPOU3BOIHBIC KAPOOHOBBIX KHCIOT

Pazgen 3. AzoTcoaepxarire coeJuHEHUs
3.1  HurpocoenuneHus

3.2  AwmuHBI

3.3  A3a- ¥ AMa30COETMHEHUS

4. O0beM yuyeOHOM THCHMILINHBI

Cemectp
Bun yue6HOM paGoThI Beero 3 cemectp
3E | Axan. u. | 3E Akan. u.
OO61ast TpyA0€MKOCTh JUCITUTUTHHBI 5 180 5 180
KonTakTHasi paboTa — ayIMTOpHbIE 3aHATHSA: | 1 78 64 1.78 64
Jlexuum 0.88 32 0.88 32
ITpaktuyeckue 3austus (I13) 0.88 32 0.88 32
Jlaboparopubie pabotsl (JIP) - - - -
CamocrosiTeJibHasi padoTa 2.22 80 2.22 80
KoHTakTHas caMocTosTeIbHAs padboTa - -
CamocrosiTepHOE U3yUYCHHE paznenos | 2.22 80 2.22 80
JUCITUTUTAHBI
Buabl KOHTpOJIA:
JK3aMeH 1 36 1 36
KonrtaktHas  pabota —  MNPOMEXKYTOUHAS
0.4 0.4
aTTecranus 1 1
[ToaroroBka K ’K3aMeHy. 35.6 35.6
Buja nToroBoro KOHTpoJIs: IK3aMeH
Cemectp
Bun yue6HO# paGoThI Beero 3 cemectp
3E | Actp.u. | 3E Actp. 4.
OO01ast TpPyA0eMKOCTh AUCHUTIIHHBI 5 135 5 135
KonrakrHas pabora — ayIMTOPHBIE 3aHATHA: | ] 78 48 1.78 1.78
Jlekuun 0.88 24 0.88 24
[Tpaktnueckue 3anstus (113) 0.88 24 0.88 24
JlaGopaTopusie paboTs (JIP) - - - -
CamocrosiTesibHas padoTa 2.22 60 2.22 60
KoHnTtakTHas camocrosiTenbHas paboTa - -
CaMOCTOSITEIbHOE U3yueHue pasnenoB | 2.22 60 2.22 60
JUCIUTLTAHBI
Buabl KOHTpOJIA:
JK3aMeH 1 27 1 27
KonrtaktHas  pabota —  NPOMEKYTOYHAS
0.3 0.3
aTTecTalus 1 1
[ToaroToBka K 3K3aMeHY. 26.7 26.7
Buja nToroBoro KOHTpoJIsi: IK3aMeH

AHHOTANUA padoyeil MporpaMMbl THCUUIIMHBI
«DJIeKTHUBHBbIE JUCHUIIMHBI 110 (PU3NYECKON KYJbTYpPe U CHOPTY»
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1. Ieab JMCHUIVIMHBI — COCTOUT B ()OPMHUPOBAHUHU (PU3NYECKON KyIbTYphl JTUUHOCTU U
CIOCOOHOCTH HAIPABIIEHHOTO HCIIOJIB30BaHMsI Pa3HOOOPa3HBIX CPEACTB (PM3UYECKON KYIbTYPHI
U CIIOpTa, TYpU3Ma JUI COXPAHEHUSI M YKPEIUICHUS 37J0POBbs, CUXO(PHU3NUECKON MMOATOTOBKU U
CaMOIIOJITOTOBKH K Oymymieil mpogeccnoHaIbHON NesATebHOCTH, TIOJTYyYeHUH HAaBBIKA B OJTHOM
13 BEIOPAHHBIX BHJIOB CIIOPTA.

2. B pe3yabTrare u3yYyeHHMs JAMCUUIUVIMHBI oOOydawummiica 10 mnporpamme
O0axajiaBpuaTa J10JI7KeH:

Obnadams cnexyrommumu oOmexkynbTypHsiMu (OK) komneTeHImsIMu:

— CIIOCOOHOCTBIO K CaMOOpraHu3aliu U camooopazosanuio (OK-7);

— TOTOBHOCTBIO HCIIOJI30BaTh METOJBI M CpEICTBA (PU3MUECKOW KyJAbTYPHI IS
o0ecrieueHHs OJTHOLIEHHOH colMabHO# U npodeccuonansHO# nesirensHocT (OK-8).

3uame:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKOI KYIBTYpHI U CIIOPTA,

- BIIMSIHHE O3JIOPOBHUTENBHBIX CHUCTEM (U3UYECKOTO BOCIHMTAHUS Ha YKPEIUICHHE
3I0POBBS, TPOPHIAKTHKY TPO(HECCHOHATBLHBIX 3a00JIEBaHUI M BPEAHBIX PUBBIUCK;

- CHOCOOBI KOHTPOJII M OLEHKH (U3MYECKOro pa3BUTHS U (QU3NYECKOU
MOITOTOBJICHHOCTH;

- MpaBHja W CIOCOOBl TUTAHWPOBAHWS HMHIVMBUAYaTbHBIX 3aHATHH Pa3InIHON
[I€JIEBOM HAIIPABJICHHOCTH;

- cnoptuBHble Tpaguiuu MXTU-PXTY nm. /.M. Menneneena.

Ymems:

- BBITOJIHATh UHAWBUIYAIBHO MOA00paHHbIE KOMIUIEKCHI 10 (PU3MUECKON KYJIbType
U Pa3INYHBIM BUJAM CIOPTa;

- OCYIIECTBJISATh CAMOKOHTPOJIb 33 COCTOSIHUEM CBOEr0 OpraHu3Ma U coONIoJaTh
IIpaBUJIa TUTUEHBI M TEXHUKU 0€30I1aCHOCTH;

- OCYILECTBIISATh TBOPUECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUI
(hbMBUYECKOM KyJIbTYPOU U CTIOPTOM;

- BBINOJIHATH IPUEMBI 3aIUTHI 1 CAMOOOOPOHBI, CTPAXOBKU M CAMOCTPAXOBKH.

Braoems:

- CpeACTBaMU U METOJAMHU YKPEIUIEHUS] UHANBUIYAJILHOTO 30POBBS, (PU3NUECKOTO
CaMOCOBEpPILIEHCTBOBAHMUS;

- JOJDKHBIM ~ YPOBHEM  (DM3MYECKOH IMOATOTOBIEHHOCTH, HEOOXOJUMBIM  JUIS
Ka4eCTBEHHOT'O YCBOEHMsI TPO(eCCHOHAIbHBIX YMEHUIN M HaBBIKOB B Ipoliecce 00y4eHus B BY3e,
Uil o0ecreyeHusl IOJIHOLIEHHOW COLMAIbHOM M MPO(ECCHOHANBHOM AEATENbHOCTU IOCIe
OKOHYaHUs y4eOHOI0 3aBEJICHNUS;

- TEXHUYECKUMH U TAKTUYECKUMU HAaBbIKaMH B OJTHOM U3 BUJIOB CIIOPTa;

- UCII0JIb30BaTh IPHOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM JEATEIbHOCTH
U TIOBCEHEBHOM KHU3HMU.

3. Kpatkoe cogep:xanue TUCHHUILUIUHBI:

Paznen 1. OCHOBBI MOCTPOCHUS 0310POBUTEIBHON TPEHUPOBKH.

1.1 O3n0opoBuTENBHAS HAMIPABICHHOCTD — KaK BaKHEHIIUI MPUHIIUI CUCTEMBbI
($U3M4eCcKOr0 BOCIUTAHUS.

1.2 OcHOBBI OCTPOEHUSI 03A0POBUTENBHON TPEHUPOBKHU.

1.3 ®u3KyNbTYpHO-03J0POBUTENIbHBIE METOIUKN M CUCTEMBI.

1.4 Onenka cocTOsIHUS 3/I0POBbSI U (PU3UUECKON MOJITOTOBICHHOCTH 3aHUMAIOINXCS
¢u3nveckoit KynbTypoil u cnoprom. McxoHbIi ypOBEHb TPEHUPOBAHHOCTH. DYHKIIMOHATIBHBIE
mpo6sr (UCC, Al, )KEJT u T.11.).

Paznen 2. JIBuraTenbHbIE BOZMOKHOCTH YE€JIOBEKA — BOCIIUTaHUE (PU3NUECKUX KaYeCTB.
BOCKITO.
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2.1 TlosiBnenue u BHeapenue komriekca ['TO.

2.2 Bocniutanue pU3MUECKUX Ka4eCTB 00Y4atOLTUXCS.

2.3 Bocniuranue ruOKOCTH.

2.4 TToABXHOCTBH JIBUTATEIBHOTO HaBbIKa. B3aMMOCBS3b (PM3NUECKUX Ka4eCTB.

Paznen 3. Meronuka opraHu3alld U NPOBEACHUSI CIIOPTUBHBIX COPEBHOBAHUU U
(U3KYIBTYPHO-MACCOBBIX MEPONIPUATHH. DTHKA (HU3NIECKON KYIbTYPHI U CIIOPTA.

3.1 XapakTtepucThKa CHOPTHBHBIX COPEBHOBAaHMM U  (DU3KYIBTYPHO-MAaCCOBBIX
MEpOIPUATHH.

3.2 Opranusanus CIOPTUBHBIX MEPOTIPUSTHH.

3.3 HpaBcTBeHHBIC OTHOIICHHUS B CTIOPTE.

3.4 TIpodmnakTrka HapynIeHU CIOPTUBHOM dTHKH. BAJIA.

4. O0beM yueOHOM THUCHMIINHBI

. Bcero
Bunel yue6HOM paboTh AKATLY. 1 5 3 7]
OO61mas TPyA0eMKOCTh TUCIHHIJIMHBI M0 308 56 92 90 90
yueOHOMY IJIaAHY
KonTakTHasi pa6ora (KP): 192 32 64 64 32
[IpakTiyecku 3aHsATHS 192 32 64 64 32
CamocTosiTeibHasi paboTa 136 24 28 26 58
Buja KoHTpOJISA: 3a4eT + + + +
Bupr yue6HO#M paboThI Beero
aKam;.4. 1 2 3 4
OO0mas TpyA0eMKOCTh IMCUHMIIJIMHBI 10 246 42 69 675 | 67,5
yueOHOMY IJIAHYy
Konraktnas pa6ora (KP): 144 24 48 48 24
[TpakTruecku 3aHATHS 144 24 48 48 24
CamocrosiTeJibHasi padoTa 102 18 21 19,5 | 435
Buja KoHTpoOJIsA: 3a4UeT + + + +

4.4.3. IncuMmIdHbl BAPUATUBHOM YaCTH (JUCHUIJIMHBI 110 BLIOOPY)

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«BbIYHCANTEIbHASI MATEMATHKA B TEXHOJIOTHH TYTOIIABKUX HEMeTAJLIHYECKUX U
CHJIMKATHBIX MATEPHAJIOB»

1. Ieap AMCHMIVIMHBI — JaTh CTYJACHTaM TEOPETUYECKHE 3HAaHWs W HAy4HUTh
NPaKTHYECKUM YMEHHSM U HaBBIKAM HCIOJIb30BAaHUS COBPEMEHHBIX MAaTEMAaTHYECKHX METOJIOB
pacyeToB, pPACUCTHBIX HCCIEIOBAHWH, aHaNIW3a, ONTUMH3ALUN WHXCHEPHBIX IPOIECCOB C
IpUMEHEHHeM NakeTa mareMaTuueckux nporpamMm MATLAB s pemieHuss mmpokoro Kpyra
3aJja4 BBIYUCIUTEILHON MaTeMaTHKH.

2. B pesyabTare u3yYyeHHMs JAMCHUILVIMHBI oOydawummiicd 10 mnporpamme

0akajaBpuAaTa J0JI/KeH:

Obnaoams cnenyromumu npodeccnonansupivu (I1K) komnereHnusMu:

— CMOCOOHOCTBIO TUITAHUPOBATh U MIPOBOIUTH (PU3MUECKHE U XMMUUYECKUE IKCIIEPUMEHTHI,
IIPOBOJIUTH OOPabOTKY MX pE3yabTaTOB M OLEHUBATH MOTPEUIHOCTH, BBIABUIaTh TUIIOTE3bI U
yCTaHaBJIMBaTh I'PAHUIBI UX TMPUMEHEHHUs, IPUMEHITh METOAbl MAaTEeMaTHYECKOro aHajau3a U
MOJICTUPOBAHMSI, TEOPETUYECKOTO U dKCIIepruMeHTanbHoro uccnenoBanus (I1K-16).

3HaTh:
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- BBIYUCIUTENbHBIE W QITOPUTMUYECKHUE AaCHEKThl, HEOOXOIUMBIE il NPHUMEHEHUS
COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOW MaTeMaTHKH, B yacTHOCTH Python;

- METO/JIb ¥ ANITOPUTMBI JJISl pEIICHUS] NH)KCHEPHO-TEXHUYECKUX PACUETHBIX 3a7ay;

Ymersn:

- (popManm30BaTh 3a1a4M BEIYMCIUTEILHON MAaTEMaTHKH;

- IPUMEHSATH TOJTYYCHHBIC 3HAHUS TPU PEIICHUH MPAKTHYECKUX HHKEHEPHO-TEXHUIECKUX
pacyeTHBIX 3aJad BBIYMCIUTEILHOW MAaTEeMaTHUKH, C HCIIOJIB30BaHUEM COBPEMEHHBIX CHCTEM
KOMITBIOTEPHOIN MaTeMaTHKH, B 4acTHOCTH Python;

Baaners:

- METO/IaMH TIPUMEHEHUSI COBPEMEHHBIX CHCTEM KOMITBIOTEPHOW MaTEMAaTUKH, B YaCTHOCTH
Python;

- CTMOCOOHOCTBIO MOCTAHOBKH WM PEIICHUS WH)XEHEPHO-TEXHUYECKUX PACUYETHBIX 3a1ad
BBIUMCIIATEIIGHOW MaTeMaTHKH W HaBBIKAMH HMHTEPIPETAllM W TNPUMEHEHHS MOJIy4aeMBbIX
pe3yIbTaTOB.

3. KpaTkoe coaep:kanue AU CIHUTIIHHBI

Beenenwne. Llenn u 3amaum kypca. Kpatkas XxapakTepuCTHKA YHCICHHBIX METO/IOB W HMX
ocobenHoctd. [IpoGnembl u pemeHus. 3agayl U MECTO Kypca B MOATOTOBKE OakajaBpa IO
HaTpaBJICHUIO.

Pazgen 1. [TIKM Python u ocoGeHHOCTH €ro peanu3aliuu JUTs PeIieHNsT PACUeTHBIX 3a71ad
B XHUMUHU ¥ XUMHYECKON TEXHOJIOTHH.

1.1. OOBEKTHO-OPUEHTUPOBAHHBIN SI3bIK IPOTPAMMHUPOBAHUS Python:  0630p.
OcoOeHHOCTH U CBOMCTBa 00bEKTHO—OpUEHTHPOBaHHOTO ITporpammupoBanus (OOII). Coznanue
U HCIosib30BaHue aucTpubOytuBa Anaconda. Uudpactpykrypsr  Spyder, Jupiter, ctpykrypa
s3pika. OCHOBHBIE CTPYKTYphl NAHHBIX (CIIMCOK KOPTEX, OOBEKTHI) M OMNEpaluyd HajJ HUMHU.
Anroput™bl. OCHOBHBIE aJITOPUTMUYECKUE KOHCTPYKIIUHU (CIIeIOBaHUE, BETBIICHUE, LIUKIIBI) U UX
peanusarus B Python.

1.2. BBemenne B mporpammupoBaHue Ha s3pike Python. Crtpykrypa mporpaMmsi,
OTCTYIbI, MOJYJIH, OIepaTopbl, (QyHKIUM(MMEHOBAaHHBIE W AaHOHHMMHBIC), OCOOCHHOCTH.
CrangapTHeie W HecTaHAapTHbeie QyHKiu Python ( obmiero Ha3HayeHus, MaTeMaTHYECKUE,
00paboTKa CTPOK, BBOJI/BBIBOI).

1.3 Pa3paboTka aJropuTMOB, IPOrpaMMHUPOBAHUE W OTJiaaKa mporpamm Ha Python (B
cpene Spyder). Yupasastomue koucrpykmuuu if, for, while.

1.4 O630p MpeaAMETHO-OPUEHTUPOBAHHON OMOIMOTEKH MOAy/el Python mis HaydyHBIX U
HH)KEHEPHBIX BhIUMCcIeHnd SciPy (Momymu SCipy m numpy, a taxke matplotlib), cpasuenue ¢
MATLAB.

OcHoBHast cTpykTypa OaHHBIX NumPy [7s BEKTOPHBIX W MATPUYHBIX BBIUMCICHUN
ndarray. OcOOEHHOCTH BBITIOJHEHHUS ICHCTBHI HaJ MaTpuiamu (CJIOXKEHHE ,BBIYMTAHUE,
yMHOXeHHUE, obOparienne) Ha s3pike Python. Muadopmaiimonnbie MaTpudnbie GyHKIUU( HOPMA,
ompenenuTenb, padr).  Metoasl hdarray — T, copy, shape, size, ndim u ap., HHAEKCUPOBaHHE,
MaTpuuyHOe Mpou3BeneHue W (GyHkuuu Momyns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Tocrpoenue rpaduxoB B Python ¢ ucnonb3oBanuem monyns matplotlib. @ynkiuu
momyns matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka
napaMeTpoB U aHHOTHPOBaHHUE IPaPHUKOB

Paznen 2. MeTo/1bl BBIYMCIUTENBHOW MaTeMaTUK. OCHOBHBIE 3Tallbl PEIICHUs 3aJa4y Ha
OBM. Pemenue cucrem JinHeHHbIX anreOpandeckux ypasHeHuil (CJIAY).

2.1. IIpsiMble ¥ UTepalMOHHBIEC YHCICHHbIE METObI. DJIEMEHTHl TEOPUH MOTPEIIHOCTEH .
[Tonsitue HOpMBI. OCOOEHHOCTM MAUIMHHOM apudMeTuku (kpaTkuil mosTop). OcobeHHOCTH
BBITIOJTHEHUS ICHCTBUIA HaJl MaTpUllaMu (CIOXKEHHE, BBIYMTAaHUE, YMHOXKEHHUE, oOpalieHne) Ha
s3pIke Python, nadopmanrmonnsie MaTpuuHbie GYHKIHH( HOpMa, ONIPECTUTENb, PaHT).
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2.2. Pemenue cucteM JmHeHHbIX anreOpandeckux ypaBHeHuit (CJIAY). IlocranoBka
3agaun. [lorpemrHoct. MeToapl ¢ HCMOJIb30BaHHEM OOpPAaTHONW MAaTpHIbI U METOJ MPOCTHIX
utepanuii. Pemmenne CJIAY B Python ¢ ucnonb3oBanuneM moyseit numpy.linalg u scipy.linalg.
u Qynkuuit det, rank, inv, cond, norm, solve.

2.3. O630p metonoB pemienuss CJIAY. BoruncnutenbHass yCTOWYHUBOCTH, CXOIUMOCTH
MeToJIOB . OOYCIOBIIEHHOCTh CHUCTEMBI JIMHEWHBIX anreOpamueckux ypaBHenuit (CJIAY) u
YHCIIO 00YCIIOBICHHOCTH.

Pazmen 3. OOpabGoTka pe3ylbTaTOB HM3MEpPEHUS OMHOW BenW4uHBL. [IpubmmkeHue
(GYHKIMM MHOTOYICHAMHU C OJHOUM He3aBucumoil mnepemennoir. MHK. ®ynkiuu Python mis
paboTHl ¢ MHOTOWJICHAMH.

3.1.. O6paboTka SKCIEPUMEHTAIBHBIX JAHHBIX. TOUEUYHBIE W WHTEPBAIBHBIC OIEHKH.
®ynkuuu Python. Onpenenenue kpurepus CTbroJIeHTa

3.2 Ilpubmmxenue ¢GyHkuuii. MeToAbl HWHTEPHOJALNUM 3aBUCUMOCTEH C  OJHOU
HE3aBHCUMOU MepeMeHHOoM. HTepronsanoHHbIi MHOTOWIeH Jlarpamka, peanusarus B Python.

3.2. Ilpubmwkenue QyHkuii. MeToabl aNMmpoOKCUMAIMA 3aBUCHUMOCTEH C OJHOU
He3aBUCUMOM nepeMeHHOW. Metoa Haumenbiux kBaapaToB (MHK). Mcnonb3oBanue ¢yHKImit
Python mns ammpokcumarmmu u  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsq_linear.

Paznen 4. Pemenue cucreM HenuHelHbIX ypaBHeHUH (CHY) ynicneHHBIMU METOIaMU.

4. 1.AnropuT™MBl METOJAa TPOCTOM wWTepamuu W Meroga Herorona - Padconma  mis
pemenuss CHY. CkopocTh CX0AMMOCTH, OIICHKU TIoTpernrHocTr. Peanu3amnus metoioB B Python.

4. 2.Meronuka WCHOJB30BAaHUS  pemiareneil B Mofayne scipy.optimize, (QyHKIUU
root_scalar, root.

Paznen 5. Pemenue 3a7a4 MHOTOMEPHOI ONTUMHU3AIMNA YUCICHHBIMU METOJaMHU

5.1. Knaccudukamnus 3a1ad 1 METOI0B ONITUMHU3AIIAH.

Mertona rpamuMeHTHOTO ciycka. Meton nedopmMupyeMoro MHoOrorpaHHuKa. Peammzamms
MeTo 108 B Python.

5.2 Berpoennbie MeTo 16 SCIPY. Beibop perrarests B Moyite scipy.optimize

Berpoennsie metoasr SCIPY, dynkuuun minimize_scalar, minimize.

Monynb 6. Ananu3 u penierue qudepeHnaibHbIX YpaBHEHUIH YUCIEHHBIMA METOIaMU

6.1. AnropuTmMbI METOIOB perieHus quddepeHnnanbHbIX ypaBHeHUH. MeTo el Diepa u
ero moaudukanuu. Peanmmsarnus metonoB B Python. Beibop pemarens B Moaysne scipy.integrate,
byukuu solve_ivp, solve_bvp.

4. O0beM y4eOHONH TUCHHUILINHBI

Cemectp
Bcero
Bun yuebnoit paboThl 4 cemectp
3E Axan. 3E Axan.
q. q.
OO611ast TPYA0EMKOCTh AUCIUTIIHHBI 3 108 3 108
KonTakTHasi paboTa — ayAUTOPHbIE 3aHATHUS: 0,89 32 0,89 32
Jlexunu - - - -
[Tpaktuueckue 3anstus (113) - - - -
JlaGopatopusie padotsl (JIP) 0,89 32 0,89 32
CamocrosiTesibHas padoTa 2,11 76 2,11 76
KonrtakTHas camocrositenbHas paboTa 0,2 0,2
2,11 2,11
CaMOCTOSATENbHOE U3YUEHUE Pa3JIeI0B AUCITUIIIIMHBI 75,8 75,8
Bujabl KOHTpOJIA:
Buo konmpona uz YII (3auem) \
Buja nToroBoro KOHTpoJIsi: 3ayer
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Beero Cemectp
Bun yuebHo# paboTh 4 cemectp
3E Actp. 3E Actp.
q, q,
OO0mas TpyI0eMKOCTh TUCITUTIIHHBI 3 81 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24 0,89 24
Jlekunu - - - -
[IpaxTnueckue 3anstus (113) - - - -
Jlaboparopubie paboTsl (JIP) 0,89 24 0,89 24
CamocrosiTesibHas padoTa 2,11 57 2,11 57
KoHTrakTHas camocTosiTeNbHas paboTa 211 0,15 511 0,15
CaMOCTOSATEIbHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI ' 56,85 ' 56,85
Buabl KOHTpOJIA:
Buo konmpona uz YII (3auem) ‘
Buja nTOroBoro KOHTpoOJIsi: 3a4er

AHHOTaNUA padoyeil MPOrpaMmMbl 1M CHUILIMHbBI
«/luckperHass MaTeMaTHKA B TEXHOJOTMHU TYTOIUIABKHUX HEMETAJUIMYECKUX H
CHJIMKATHBIX MATEPHUAJIOB»

1. Heab aucuMmiIuHbl — GOPMHUPOBAHUE Y CTYIACHTOB CHUCTEMBI OCHOBHBIX TMOHSATHM,
WCIIOJb3YEMBIX JJI MOCTPOEHUS BAXKHEHIIMX MAaTEMaTUYECKUX MOJEIEH, U MaTeMaTU4YeCKHUX
METOJIOB JJIs1 ONTMCAHUS PA3JIMYHBIX IIPOLIECCOB.

2. B pesyabraTre wuU3yYeHHMSs AUCUMILIMHBI OOy4YalOUMiicd 1O MporpaMmme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronuMu MpodecCHOHATPHBIMA KOMIICTCHITUSMU

— CIIOCOOHOCTBIO MJIAHUPOBATh U IPOBOAUTH (PU3UUECKUE U XMMUYECKHE SKCTIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY UX pe3ylbTaTOB U OICHMBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl U
YCTaHaBJIMBATh I'PAHUIBI UX NPUMEHEHHUs, NPUMEHSITh METOJbl MATEMaTHYECKOrO0 aHalIu3a U
MOJICTUPOBAHHSI, TEOPETUIECKOTO U SKCIepUMeHTanbHOro MccnenoBanus (ITK-16).

3nameo:

— OCHOBHBIE TNIOHSTHS U METOJbl JTUCKPETHOW MaTeMaTUKH, MAaT€MaTUYECKHX METOJ0B
pelieHus npoQeccuoHalIbHbIX 3a/1au.

Ymemy:

— NPUMEHSTh MaTeMaTH4YeCKHEe METOAbl NPU PEIICEHWH THUMOBBIX MPO(ECCHOHATBHBIX
3azay.

Braoemy:

— METOJaMH MOCTPOESHHSI MaTEMaTHYECKOW MOJIEIH TUIIOBBIX MPOQECCUOHANBHBIX 33/a4
U COJAEpkKATEIbHON UHTEPIIPETALMU MTOJIYYEHHBIX PE3yIbTaTOB.

3. Kpartkoe cogep:xaHue QU CIHILIAHBI

1. Beenenwne. Ponb nuckpeTHOM MaTeMaTUKH TIPU pa3pabOTKe U IKCIUTyaTallud XUMHUKO-
TEXHOJIOTUYECKUX CHCTEM.

2. DneMeHTHl TEOPHUH MHOXKECTB U alredpandeckue CTpyKTYpHI.

BBenenue B TUCKpeTHYIO MaTeMaTHKy. Poib AMCKpeTHOM MaTeMaTUKU MpH pa3paboTKe U
AKCIUTyaTallil XUMHUKO-TEXHOJIOTMUECKUX CcHUCTeM. MHOXKECTBa, OTHOLIEHUS U (YHKIIHUU.
3alaHue MHOKECTB W OCYIIECTBJICHHE omnepauuid Hajg HUMH. CrmocoObl 3amanus. Onepanuu
00BeIMHEHNUS, TIePECEUeHUs], PA3HOCTH, JOTIOJIHEHUS U JIEKapTOBa MPOU3BEICHI. AKCHOMATHKA
Teopunu MHOXKecTB. AnreOpa Kantopa. MuHuMu3anus mpeacTaBieHuii MHOKECTB. JlnarpaMmbl
Diinepa-Benna. bunapasie otHomeHus. CriocoObl 3aaHusi OMHApHBIX OTHOIIEeHWH. CBOMCTBA
OuHapHBIX OoTHOUIeHUH. Pa3ouenus. OTHOIIEHHS YKBUBAJICHTHOCTH U Topsaka. [IpeacraBnenue
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N-apHBIX OTHOWIEHHWH OMHapHBIMU. AnreOpa oTHomeHuid. OyHkMHU. MHBEKIUS, CIOPBEKIHS H
Oouekuusi. AnreOpamueckue cCTpykrypbl. [lomyrpynmel. Monouasl. ['pynmel.  [loarpynms.
Huknuueckue Tpynmbl. ['pynmel mojactaHoBok. M3omopusm rpymmn. CMexHbIE KITAacChl 10
noarpynne. Hopmanenble penurenu. @axrop-rpynnsl. Kombla: omnpeneneHus, CBOWCTBA,
npuMmepsl. [loms.

3. DnemMeHTHI TeopuH rpadoB.

I'padpl. 3amanme m xapakrepuctuku rpados. Buabl rpados. [loxrpadsl. Matpuiist
CMEXHOCTH M uHIMAeHTHocTU. Crenenu BepiminH. Mapmpyrel Lenu. Iuknsl. Paccrosinue
Mexay BepuimHaMmu. J(nametp u panuyc rpada. YHapHble 1 OMHapHbIE onepaluuu Haj rpadamu.
Homonaenne rpada. Ynamenue u qobOaBlieHWE BepIIMH. YpalneHue W gobOaBieHUe pedep.
OroxnectBiienne BepmuH. Pacmerienne BepmnH. OObeaunenue rtpados. Ilepeceuenue
rpadoB. KommnoneHTsl cBsi3HOCTH. MocThl. BepmunHas u pebepHas cBsI3HOCTb. CBSI3HOCTD
OpUEHTHUPOBAHHBIX TpadoB. ANTOPUTM BBIUMCIECHUS CBSI3HOCTU. BHYTpeHHSS yCTONYMBOCTB.
BepmmnaHoe unciao HezaBucuMOCTU. PebepHoe unciao He3aBUCUMOCTH. BepiinHHoe u pebepHoe
nokpeiTue rpada. BremHsas yctoiunBocTh. BepmmHHOe u pebepHOe UMCIO BHEIIHEH
ycTounBocTH. LUkl u pa3pesbl. DWnepoBbl HUKIBL. ['aMUIbTOHOBHI UKIEL. [I1anapHOCTh 1
yknaaka rpados. ['panu miockoro rpada. Packpacka rpador. Xpomarudeckoe uncio. ['umoresa
yeTblpex Kpacok. JlepeBpsa. Ompenenenns. CpolictBa. Teopema Komu. ®dynHaameHTanbHas
cucrema IUKI0B. OCTOB HAaWMEHBUIET0 Beca. YIOpsIOYEHHbIE AepeBbsi. buHapHbIe aepeBbs.
JlepeBbsi COPTUPOBKHU. AJITOPUTM MOUCKA B J€PEBE COPTUPOBKH.

4. byneBsl QyHKIUH.

Anre6pa noruku. bynessl pyHkiun. CriocoOsl 3a1anusi. byneBsl GyHKINY OJHON U ABYX
MEpEMEHHBIX W WX cBoWcTBa. Popmynbl OyneBod anreOppl. OCHOBHBIE 3aKOHBI OYJIEBOM
anreOpsl.  DKBUBaIEHTHOCTh  (popmyn.  Ilpunmun  aBoiictBeHHOCTH.  COBEpIIICHHBIC
IU3BIOHKTUBHBIE U  COBEPILIEHHbIE KOHBIOHKTUBHBbIE HOpMaibHble (QopMbl. CHCTEMBI
3JIEMEHTapHbIX OyneBbIX QyHKIUI. DyHKINOHAIBHO MOJHBIE CUCTEMBI 2JIEMEHTAPHBIX OyIeBBIX
byakuuid. [Tpumepsl GYHKIIMOHATBHO TOJHBIX 0a3ucoB. BaxHeHmne 3aMKHYTBIC KJIACCHI.
Teopema o ¢yHKIIMOHATBEHON TOJIHOTE. MuHuUMU3aus OyneBbiX (yHkiui. CokpaiieHHas,
TynukoBas W MuHMMaibHas (opmbl. Kaptel KaprHo. Merox coueTaHus HMHAEKCOB U METOJ
Kyaiina. MuHMMU3a1#s KOHBIOHKTUBHBIX HOPMaJIbHBIX (hopM. O030p MPUIIOKEHUN TUCKPETHON
MaTeMaTHKH. Pazpabotka 3pPEeKTUBHOTO MaTeMaTH4eCcKOTo, IIPOrPaMMHOTO,
MHOOPMALIMOHHOTO ¥  TEXHUYECKOTO0 OO0ecleyeHuss Ha OCHOBE METOJ0OB JIMCKPETHOM
MaTeMaTHKH.

5. Ucuncnenue BbICKa3bIBaHUM.

BBenenue B MaTematudeckyto Joruky. Kpatkue cBeieHUs: U3 UICTOPUU MaTEMAaTHYECKOM
norukd. Poiib  MaremaTHuyecKOW JIOTMKM TpH  pa3paboOTKe M SKCIUIyaTallMd XUMHKO-
TEXHOJIOTHYECKUX cucteM. PopMainbHble akcuoMaTHueckue cuctemMbl. CHMBOJIBI, BBIPAXKECHHUS,
(dopmyibl, akcuoMsl. [IpaBuiio BbIBOJIA, HENIOCPEICTBEHHOE CIIEJCTBUE, BBIBOA, TeopeMa. Jloruka
BbICKa3bIBaHuii. Jlornueckuii BbiBoJ. Axcromsbl. [IpaBuino modus ponens. Teopema aeayKiuu u
npaBuiao  cwutorusma. [lomHoTa © HempoTHBOpeuyMBOCTh.  He3aBUCUMOCTH — aKCHOM.
Paspemmumocts Teopuun. [lpyrue axcuomarusanmu. I[IpoBepka BBIBOAMMOCTH C IIOMOIIBIO
UCTUHHOCTHBIX Tabnun. CekBeHuuu ['enunena. Monens mupoB Kpumnke. Meton pesomrounit
Pobuncona. Meton kiay3 Bonra. O6patsslii Metog MacnoBa (6aronpusiTHeIX HaOOpOB).

6. Mcuncnenue npeaukaToB U HEYETKAsl JIOTHKA.

Jloruka mpeaukaTtoB. ABTOMAaTH3alUs JIOTUYECKOro BbIBoJa. IlepemenHble, ¢GyHKIUH,
TEpPMbI, TpEAUKAThl, KBaHTOphl, (opmynbl. O6macTe JeiicTBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE NTepeMeHHble. VIHTepnpeTanny, paBHOCUILHOCTh. Pacrno3HaBaHue 001e3HaYUMOCTH.
[Ipobnema paszpemrumMocTH. AKCHOMBI M TpaBWiIa BbIBOJA MCUYHCICHHS INpenuKaToB. Teopema
nenykuuu. HenpoTuBopeuMBOCT, M IOJHOTA. BbIHECEHME KBaHTOPOB U IpeABapeHHas
HopMasibHast Qopma. CKylIeMOBCKHE CTaHAApTHhIE (opMbl. DpOpaHOBCKUI YHHMBEPCYM U
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TeopeMa DpOpana. [ToncranoBka u yHudukanus. Meroa pe3osronuii u ero noixHora. Ctpareruu
MeroJa pe3omrouui. JIu3bproHKTBI XoOpHA. IIpyMHIMII JIOTMYECKOro MPOTrpaMMUPOBAHUS.
Heuerkne MHoOxectBa. Hewerkas noruka. IlosBinenne u cyrs Hederkoctu. Popmanmsanus
HedyeTKocTu. DYyHKIMA NpUHAUIeKHOCTU. JIMHrBHCcTHYecKas mepeMeHHas. Omnepanuu Hax
HEYETKUMH MHOXXecTBamH. Hederkas apudmernka. Meroasl nedaszsudpukanun. Hederkne
oTtHomieHus. CTaHJapTHBIE HEYETKUE Jlorndyeckue onepaunu. Heuetkuil BeiBoj. Crenenu iy

7. Koneunble aBTOMaThl, MaliMHbl ThropuHra-Ilocra, Cl0KHOCTh BBIYMCICHUM.

OneMeHTHl TeopuH aBTOMaToB. [ToHATHE aBTOMAaTHOTO MpeoOpa3oBaHus UHPOPMALUU H
KOHe4yHoro aBromata. CriocoOsl 3a1aHust aBToMaTtoB. ABToMatel Muiu u Mypa. [Iporpammuas u
anmnapaTHas peaju3alys aBTOMATOB. DKBHUBAJEHTHOCTh U MMHHUMU3ALMS aBTOMATOB. MallnHel
Trropunra-Ilocra. @opmanuszanus NOHIATHS aIropuT™Ma M (GopMaibHble MOJAETH aIrOPUTMOB.
Mamuna TeropuHra: onpeenenus, cBoMcTBa, rpadol nepexoaoB. Mammuna I[ocra. IIporpammsl
g MamuH.  [Ipobrmema  pacrnosnaBanus. [IpoOGnema  oCTaHOBKH.  ANTOPUTMHYECKU
Hepaspemumble npoOneMbl. CIO0XKHOCTh anropuTMoB. Mepel ciiokHOCTH. BpemeHHas u
€MKOCTHasl CJIOKHOCTb. ACHMNTOTHYECKAs] CIJIOKHOCTb, MOPSAJOK CIOKHOCTH, CIIO)KHOCTh B
CpPEeIHEM M B XyALIEM ciydae. TpynHopaspemumble 3a1auu. HenerepMuHHpOBaHHAs MallvHA
Teropunra. Kmaccet P u NP. NP-mosnnbsie 3amaun. NP-monHoTa mpoGieMbl BBIOJTHUMOCTH
(dbopMyn JTIOTUKHM BbICKa3bIBaHUI. O030p MpHIiiokeHUH MaTemaTtuyeckoil joruku. Hampasnenus
WCIOJIb30BAHUS amrapaTa MaTeMaTHYeCKOM JIOTMKM B 3a/Jadax MpaKTUYeCKON HH(OPMATHUKH.
Crneundukanuss u  BepupHUKaus  MNPOrpaMMHO-ANNapaTHbIX  MPOEKTOB,  JIOTHYECKOE
MIPOrpaMMHUPOBaHKE, TOCTPOCHUE OHTOJIOTUM, S3bIKU OOIIEHNS HHTEIJIEKTYaJIbHbBIX areHTOB.

4. O0beM yueOHOi JUCIUNIMHBI
e
Bun yaeOHoM paboTh - AKa . AKa,
q. q,
OO6mrast TpPYA0€MKOCTh AUCITUTUTHHBI 3 108 3 108
KonrakTHasi pa6oTa — ayITMTOPHbIE 3aHSATHSI: 0,9 32 0,9 32
Jlexknuu - - - -
[Ipaktrueckue 3ausatus (113) - - - -
JlabopaTtopusie paboTs (JIP) 0,9 32 0,9 32
CamocrosiTeJibHasi padoTa 2,1 76 2,1 76
KonTtakTHas camocTosiTebHas paboTa 0,2 0,2
2,1 2,1
CaMOCTOSATEITLHOE N3YUYCHUE PA3ICIOB JUCITUTIIMHBI 75,8 75,8
Bua uToroBoro KOHTpoJIsi: 3ayer
Boero
Bun yuebnoit paboThl - Actp, . Actp,
q, q,
OO611ast TPYA0EMKOCTh AUCIUTUTHHBI 3 81 3 81
KonrakTHasi paboTa — ayMTOpPHBIE 3aHATHS: 0,9 24 0,9 24
Jlexuu - - - -
[Tpaktueckue 3anstus (113) - - - -
JlaGopatopusbie padotsl (JIP) 0,9 24 0,9 24
CamocrosiTesibHas padoTa 2,1 57 2,1 57
KoHnrakTHas camocrositenbHas paboTa 21 0,15 21 0,15
CaMOCTOSATENbHOE U3YUEHUE Pa3JIEI0B AUCITUIIIMHBI ' 56,85 ' 56,85
Buja nToroBoro KOHTpoJIsi: 3a4ert
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AHHOTaN U padoyeil MPorpaMMsbl AU CHHUIIHHBI
«XuMHYeCcKasi KHHETHKA B XHMUY€CKOH TeXHOJIOTUM TYTOIUIABKUX HEMETAJIMYECKUX U
CHJIMKATHBIX MATEPHAJIOB»

1. Ieap AUMCUMIVIMHBI — OBIAACTh 3HAHUAMH OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSIX IPOTEKAHUS XMMMUYECKHUX IIPOLIECCOB, IYTSIX BBISBICHUS METOJIOB,
MIO3BOJISIIOIIMX YCTaHABJIMBATh IMPUPOY CKOPOCTh-ONPEIEISAOIEH CTaun U JeNaTh BbIBOJIbI O
BO3MOHOM MEXaHU3ME peaKkluy, IOHUMATh POJib KaTalnu3a /sl XMMUYECKON TEXHOJIOTUH.

2. B pesyabrare u3yYeHUs] AUCHMILVIMHBI oO0y4yamoummiics 10 mporpaMmme
O0axajiaBppuaTa J10JI5KeH:

Obnadams cnenyronumu npodeccuoHanbHbIMU KomneTeHIusMu (I1K):

— CIOCOOHOCTBIO  IUJIAaHMPOBaThb U NPOBOJAUTH  (PU3MYECKHME U XUMHUYECKHE
AKCIEPUMEHTBHI, IPOBOAUTH 00pabOTKy X PE3yIbTaTOB U OLEHUBATh MMOTPEIIHOCTH, BbIIBUTaTh
TUIOTE3bl U yCTAHABJIMBATh IPAHUIIBI UX NMPUMEHEHMSI, IPUMEHSTh METOJbl MaTEMaTUYECKOTO
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUYECKOTO U IKCIIepUMeHTaIbHOro uccnenosanus (I1K-16);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPHM Ui pelieHus
BO3ZHUKAIOMIMX (PU3UUECKUX 3a7a4, CAMOCTOSTEIBLHOIO MPpUOOpeTeHNs] (PU3NUECKUX 3HAHUM, A
MMOHUMAaHUsI IPUHIMIIOB pabOThl MPUOOPOB U YCTPOUCTB, B TOM UYHUCIIE BBIXOASIIUX 32 MPeIeibl
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

3namo:

— OCHOBHbBIE€ KHHETHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNS XUMHUECKUX PEaKIIHiA;

— TEOpUM XMMHUYECKOW KHHETHKH, TYyTH TEOPETUYECKOTO pacueTa CKopocTeil
XMUMHUYECKUX pPEeaKlUi U OrpaHUYEHUS B MPUMEHUMOCTH PACYETHBIX METOJIOB;

— OCHOBBI TEOpPUM (POTOXUMHUYECKMX M UEHHBIX peaklui, peakluuii B pacTBOpax.
0COOEHHOCTH MX CTaIUHHOTO MPOTEKAHUSI U YCIOBUS OCYILIECTBICHHUS;

— OCHOBHBIE YE€PTbl TOMOTE€HHOTO W TETEPOr€HHOTO KaTajlu3a, MPUYMHBI YCKOpPEHUS
XMMHUYECKOTO IMpolecca B MPUCYTCTBUU KaTalau3aTopa,

Ymemo:

— MPUMEHSATh TEOPETUYECKUE 3HAHUS U IKCIEPUMEHTAJIbHbIE METOJIbI HCCIIeI0BaHUS
¢bu3nyeckoil XUMHUU Ui pElIeHHs BOMPOCOB, BO3HUKAIOUIUX IPU HM3YyYCHUM KHUHETUKU
XUMHYECKUX PEaKLIUi;

— HaxoJUTh CKOPOCTb U YCTAaHABJIMBATh MOPSI0K XUMUUYECKOMN peakinu;

— MPOBOJIUTH aHAIM3 M KPUTUYECKH OIICHHBATh MOJy4YEHHBIE AKCIEPHUMEHTATbHbBIC
JaHHbIE, 0000IIaTh U AeNaTh 000CHOBAHHBIE BBIBO/IbI HA 0a3e MPOBEAEHHBIX OIBITOB,;

Braoemy:

— 3HAHHUSIMHU OCHOBHBIX 3aKOHOB XUMUYECKOW KUHETUKH, BIUSHUS PA3IMYHBIX (PaKTOPOB
(TemmepaTypbl, JaBIEHUS, KaTaIU3aTOPa) HA CKOPOCTh XUMHUUYECKOHN peaKIuu.

— KOMILJIEKCOM METOJIOB ONpeAeNeHUs OPSAAKA U CKOPOCTH PEaKIIMH;

— MOAXOJaMHU JUIl YCTAHOBJIEHMS JIMMUTUPYIOIIEH CTaJIuyd M MEXaHu3Ma H3ydaeMou
XMUMHUYECKON PEaKLIHH.

3. KpaTkoe coaep:kaHue 1UCHUILINHBI

Pazgen 1. Xumuueckass KHHETHKA.

1.1 ®opmanpHas KHHETHKA

CKOpOCTh XMMHYECKOW PpEaKLUH, KOHCTAaHTa CKOPOCTH, NMOPSNIOK U MOJEKYISIPHOCTh
peakuuu. Kunernmka HeoOpaTHUMbIX peakiuii 1-ro, 2-ro, 3-ro U HyJIEBOro MOPSJIKOB.
HuddepeHunanbuple 1 UHTETpalibHBIE METOJBI OIpenesieHus nopsaka peakuuu. ClokHbIe
peakuuu. [IpMHIMI HE3aBUCHMMOIO MpPOTEKaHMs DJIEMEHTapHbIX peakuuid. OOpaTuMbIe,
NapajuleNIbHbIE U TOCIIEN0BaTENbHbBIE Peakuu 1-ro nopsaka. [IpuHimn tuMuTUpyronieil ctaauu
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MOCIIEIOBATEIHbHON XUMUUECKON peakuu. MeTo1 KBa3uCTallMOHAPHBIX KOHIIEHTPAIHii, 001acTh
npuMeHeHus. BiusiHue TemmepaTyphl Ha CKOPOCTh PEaKLUH, NMPUOIMKEHHOE MpaBwio BaHT-
lopda. YpaBuenume Appenuyca, auddepeHranbHas U HHTErpalbHbIE (OPMBI ypaBHEHUS.
OKcroHeHLManbHas  ¢opmMa  ypaBHeHHS  AppeHuyca. OHeprus  akTUBaUM U
MPEIPKCIOHEHIIMATIbHBIA MHOKUTENb.

1.2 Teopun XUMHUYECKOW KHHETHKH

Teopun XuMHUYECKON KMHETUKHU: TEOPHsI aKTUBHBIX COYIApPEHUM M TEOpUsl NIEPEXOTHOTO
coctostausi TIIC (aktuBupoBaHHOrO KOMILIekca). OcHoBHbie moJjioxkeHus TAC, mexaHusm
akTuBanuu MoJiekys. KoHcTaHTa CKOpOCTHM OMMOJIEKYISpHOU peakiuuu. Dusnyeckuidi CMbICTT
MPEIPKCIOHEHIIMAIBHOTO MHOXUTENIE U SHEPrud akTUBALMKM B paMKax TEOPUM AaKTHUBHBIX
coynapennii. Ctepuueckuii HpakTop, HEOOXOIUMOCTh €r0 BBEJCHUSI B KHHETHYECKOE ypaBHEHUE
peakuuu. JIOCTOMHCTBA M HENOCTAaTKM TEOPUM AKTUBHBIX cOydapeHuil. MexaHusm
MOHOMOJIEKYJISIDHBIX Ta30BbIX peakuuii B pamkax TAC. Cxema Jluanemana. Teopus
nepexoaHoro coctosHus (aktuBupoBaHHOro Komiuiekca) (TIIC wmm TAK). OcnHoBHble
nonoxxkenus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBAHHBIM KOMIUIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh mOTeHIMaNBbHON 3Hepruu. KoopaumHarta peakuuu, Npo@uib IMyTH peakluw,
SHeprus aKTUBaIUU. OHTaNIBIUS u SHTPOMHS aKTUBaLUH. HcTtonkoBanue
MPEIPKCIOHEHIIMATILHOTO MHOKUTENSI U CTEPUUECKOro (akTopa B paMKax TEOPHHU MEPEXOAHOTO
cOCTOSIHUS. JIOCTOMHCTBA U HEJJOCTATKU TEOPUH.

1.3 ®oToXuMHUYECKUE PEAKIIHH.

DOTOXMMHUYECKHE pEaKIHH. XHUMHUYecKne U (QOTOPHU3NYECKHE CTaaul, BTOPUYHBIE
npoueccel. Kunetuka ¢otoxumuueckux peakuuid. CeHCHMOMIM3UpPOBaHHBIE (POTOXUMHUYECKHE
peakuuu.

1.4 llemHble peakuuW, MEXaHU3Mbl 3apOXKJICHUS, Ppa3BUTHSA © OOpBIBa IICMH.
HepazBeTBneHHbIE U pa3BETBIICHHBIE LIETHBIE PEAKIMU. BEpOSITHOCTHASI TEOPUS PAa3BETBICHHBIX
peakuuid. IlpenenbHble SBICHHS B UEMHBIX PEAKIUAX, HWKHUHA W BEPXHUU MpEIEbl
BOCIJIAMEHEHHS.

1.5 KuHeTuka peakuuii B pacTBOpax

Oco0OeHHOCTH TMPOTEKAHUSI XUMUYECKHX peakiuil B pacTBopax. Kierounsrit >@dexr.
Kunernueckas cxema mpoTekanus OMMOJIEKYISIpHOU peakuuu B pactBope. [IpenenbHble ciaydyan
npoTeKaHus peakiuu. beictpeie (Muddy3nOHHO-KOHTPOIMpPYEMbI€) peakiuu, nuddy3noHHBIN
npeaesl KOHCTAHTbl CKOPOCTH peakiuu. YpaBHeHHe bpeHcrena-beeppyma. KuHeTnka MOHHBIX
peakuuii B pactBopax. BiMsHME MOHHON CWJIBI pacTBOpa HAa CKOPOCTh PEAKUUN C y4aCTHEM
noHOB. Makpokunetnka. Ponp nuddy3un B KHMHETHKE TeTEepOreHHbIX peakuuid. Pazmuunbie
PEKHUMBl TPOTEKAHHUS peakuuid (BHEUIHSAS KWHETHYecKas o01acTb, OONAcCTH BHEIIHEH U
BHyTpeHHel nuddysun).

Pazgen 2. Katanus.

2.1 OcHOBHBIE 3aKOHOMEPHOCTH KAaTaJTUTHYECKUX peakiuil. BnusHue xatanuszaropa Ha
TEePMOJUHAMUYECKHE W KUHETUYECKHE MapaMeTpbl peakuuu. CeleKTMBHOCTh KaTalau3aropa,
KaTaJINTUYECKAs] aKTUBHOCTb.

2.2 Tomorennblii karanu3. COUTHBIA M pa3leibHBI MEXaHU3MbI KATaTUTHUYECKOTO
JeUcTBUS. DHEPreTHUecKue IuarpaMMbl B3aUMOJCHCTBUS peareHToB ¢ KaTanu3zatopoM. OOmuit
u crneuupuUecKuil KHCIOTHO-OCHOBHOM Karanu3. Karanu3 KoMIUlekcaMHu —IepexoHbIX
MeTaioB. epMeHTaTUBHBINA KaTallu3.

2.3 I'eTeporeHHsblil kaTanu3. THIIBI TeTEPOTeHHBIX KaTalu3aTOPOB. 3aKOH JEHCTBYIOLIUX
noBepxHocTen. KuHeTnka reTeporeHHbIX peakui.

4. O0bemM yuyeOHOM THCHHMILINHBI

Bun yue6HOM paboThI 3E Axkan. 4.

139



OO0mast TpPyA0EeMKOCTh AUCIUTITHHBI 5,0 180
KonTakTHast paboTa — ayANTOPHBIE 3aHATHS: 1,78 64
Jlexumu 0,89 32
ITpaktuyeckue 3austus (I13) 0,89 32
Jlaboparopusie pabots (JIP) - -
CamocrosiTesibHas padoTa 2,22 80
CaMOCTOSATENbHOE N3YUCHUE PA3JICIOB UCITUTUIMHBI 2,22 80
Buabl KOHTpOJIA:
JK3aMeH 1 36
KoHTtakTHas paboTa — MpOMEKYTOYHAS ATTECTAIIHS 1 0,4
ITonroToBKa K SK3aMeHy. 35,6
Buja nTOroBoro KOHTpoOJIsi: IK3aMeH
Bun yue6Hoit paboThl 3E Actp. u.
OO6mrast TpPyA0€MKOCTh JUCITUTUTHHBI 5,0 135
KonTakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,78 48
Jlexmun 0,89 24
[Tpaktnyeckue 3austus (113) 0,89 24
Jlaboparopusie pabotsl (JIP) - -
CamocrosiTeJibHasi padoTa 2,22 60
CaMoCTOATENbHOE U3YUCHUE PA3/ICIOB UCITUTITHHBI 2,22 60
Buabl KOHTpOJIA
JK3aMeH 1 27
KonTtakTHas paboTa — mpoMeXyToOYHas aTTeCTaIUs 1 0,3
ITonroroBka K K3aMeHY. 26,7
Buja nToroBoro KOHTpoOJIs: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«/lononHuTeE/IbHBIE IJIABbl GU3NYECKO XUMUM TYTOMJIABKHUX HEMETALTHYECKUX U
CHJIMKATHBIX MATEPHAJIOB»

1. leas AUMCHMIUIMHBI — TO3HAKOMHTH C TEPMOAMHAMUYECKOW TEOpHeill pacTBOpPOB
ANIEKTPOIUTOB M JIEKTPOXMMHUYECKHX Iernel (TaJlbBaHMYECKUX SJIEMEHTOB), NMOHATh OCHOBHBIC
KUHETUYECKUE 3aKOHOMEPHOCTH IMPOTEKAaHUs XMMHUYECKUX MPOIECCOB, POJb KaTajau3a Ui
XUMHUYECKOH TEXHOJIOTHH.

2. B pesyabrare mu3y4eHHs JUCHMIUIMHBI OOyYalOIIUiiCA MO MporpamMmme
0akajiaBpUaTa J10JIKeH:

Obnadams crnepyromuMu npodeccuoHanbHbIMU KomnereHusamu (11K):

— CHOCOOHOCTBIO  IJIAHMPOBAaTh W MPOBOAUTH  (U3UYECKUE U XUMHUYECKHE
9KCTIIEPUMEHTBI, IPOBOJUTH 00pabOTKY MX pEe3yabTaTOB U OLIEHUBATh MOTPEIIHOCTH, BBIJIBUTaTh
TUIOTE3bl M YCTAaHABIMBATh I'PAHMIIBI UX HMPUMEHEHHUs, IPUMEHATh METOJIbl MaTeMaTHYECKOTO
aHaAJIN3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCIIepHMeHTaIbHOTO uccienoBanus (ITK-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKUX TEOPHH A pelIeHHs
BO3HUKAIOMINX (PU3NYECKUX 33J1a4u, CAMOCTOSITEIBHOTO MpUoOpeTeHus (PU3NYECKUX 3HAaHUH, I
MOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YMCJE BBIXOJAIIUX 32 MPEAesbl
KOMIIETeHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

3nams:
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— OTJIWYUTENIbHbIE OCOOCHHOCTH B MOBEJICHUU PACTBOPOB AJIEKTPOJIUTOB, CBSI3aHHBIE C
MIPOXOKJACHUEM JIEKTPUUECKOTO TOKA;

— TEOPHIO raIbBAHUYECKUX SIBJICHU;

— TEOpPUU KUHETUKH, ITyTH TEOPETUUYECKOTr0 pacuera CKOPOCTEeH XMMHUECKUX PEAKIUN U
OTPAaHWYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI T€OPUU (POTOXMMHYECKUX M IEMHBIX PEaKlUil, 0COOCHHOCTH WX CTaJUMHOTO
MPOTEKAHUS U YCIIOBHSI OCYILIECTBIICHHUS;

— OCHOBHBI€ YEpPThl TOMOTE€HHOTO M TE€TEPOr€HHOrO KaTaliu3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO IpoIlecca B MPUCYTCTBUU KaTaJInu3aTopa.

Ymems:

— TMPUMEHSTh KOHAYKTOMETPHUYECKHE ¢ TOTCHIMOMETPUUYECKHE W3MEPECHUs IS
OTIpe/ieJICHUsI TEPMOJIUHAMUYUECKUX (DYHKIIMI XUMHYECKUX PEaKIMi, KOHCTAHThI JUCCOILUAIINH,
MPOU3BEICHUS paCTBOPUMOCTH, pH pacTBOpoOB U T.1I.

— TMPUMEHSTh TEOPETUYECKHE 3HAHUS M HKCIIEPUMEHTAIbHBIE METOJBI HCCIIECIOBAHUS
(bU3UYeCKON XUMHUU Ui PEHICHUS BOMPOCOB, BO3HUKAIOMIUX TP HM3YYCHUH KUHETHKHU
XUMHUYECKUX PEAKIINH;

— TMPOBOAUTH aHAIM3 M KPUTHYECKH OIICHUBATH TOJIYUCHHBIE HKCIIEPUMEHTAIbHBIE
JTaHHBIE, 00001IaTh U JAeIaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MIPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX JJICKTPOXUMUYECKUX METOJOB HCCIEAOBAHUSA IS
OTIpeIeTICHUSI TEPMOIMHAMHYECKIX XapaKTEPUCTHK MIEKTPOIUTOB U XUMHUECKUX PEAKIIHIA;

— METOJaMM  OIpEACNICHHUs TMOpsAAKa W CKOPOCTHM  PEAaKUWH, YCTAHOBIICHHS
JIMMUTUPYIONIEH CTAIUM U MEXaHW3MA U3y4aeMON XUMUYECKON pEaKIInH;

— HaBbIKAMHM COCTABJICHMSl TaJbBAHWYECKHUX JJIEMEHTOB sl LEJIed OINpeaesICHHs
TEPMOJUHAMUYECKNX XapAaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIEAYEMON PEaKIINH;

— 3HaAHHUSIMH OCHOBHBIX 3aKOHOB XUMUYECKOW KMHETUKH, BIUSHUS PA3IMYHBIX (PaKTOPOB
(TemmepaTyphbl, JaBIEHUS, KaTaIU3aTopa) Ha CKOPOCTh XUMHUUYECKOHN peaKInu.

3. Kpartkoe cogep:xaHue U CHHUILIHHBI

Paznien 1. PacTBOpHI 251E€KTPOJIUTOB

1.1 PacTBOpBI AJIEKTPOIUTOB B CTATUYECKUX YCIOBUSIX

TepmoMHaMHUEeCKOE ONMCAaHHWE CBOMCTB PACTBOPOB 3JEKTPOJUTOB. AKTUBHOCTH H
KO3 (GUIIMEHThl aKTUBHOCTH JJIEKTPOJIUTa M HOHOB B pPacTBOpE, CpEIHHE HOHHbIE
K03 duimeHThl aKTUBHOCTH. CBS3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEHEH HOHHOM aKTHUBHOCTHIO
U KOHUEHTpauuen snekrpoiurta. Monnas cuna pactBopa. [lpaBuno monHou cuibl. OCHOBHbIE
MOJIOKEHUST  DIIEKTPOCTATUYECKOW  TEOPUM  CHIBHBIX  JJEKTpOiHUTOB  Jlebast- XtoKkens.
[Ipenenbubiii 3akoH [lebas-XoKKkens, BTOpOe U TPEThe MPUOIMKEHUS TEOpHH, rpaduveckoe
MPEACTABICHUE 3TUX 3aBUCUMOCTEH.

1.2 PacTBOpBI 2NEKTPOIUTOB B TUHAMUYECKUX YCIOBUIX

[IpoBoanuku snexrpuueckoro Toka I u Il pona, MoHHAs U 37€KTpOHHAST TPOBOJUMOCTb.
VYnenbHas, MOJsipHasE M SKBUBAJIEHTHAsl SJIEKTPUYECKUE IPOBOJMMOCTH, B3aUMOCBSA3b MEXKIY
HUMH. 3aBUCUMOCTh YAEIBbHOW M MOJISIPHOM 3JEKTPUUECKOM MPOBOJIMMOCTEN OT KOHIIEHTPALIMH,
TeMIIepaTypbl U TpUPOAbI pacTBopHuTens. CKOpPOCTh U TMOJIBMKHOCTH (20COTIOTHAs CKOPOCTh
JIBUKEHHS) MOHOB. 3aKOH HE3aBUCHUMOTO JBUKEHHUS MOHOB (3akoH Kombpaymia). [IpenensHbie
MOJISIPHBIE 3JIEKTPOIMPOBOJHOCTH HOHOB. DcTaeTHBI MeXaHW3M TNepeHoca dSIEKTPUYECTBa
MOHaMU TUJIPOKCOHMS U TUpokcuia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJIHOCTh PACTBOPOB
CUJIBHBIX AJIEKTPOJUTOB, ypaBHEHUE KOPHsI KBajipaTHOro (ypaBHeHue Konbpayma). [Ipumenenue
TEOPUU CUIBHBIX AJIEKTPOJIUTOB IS OOBSICHEHHS AIIEKTPOPOPETHIECKOTO U PEIAKCAIIMOHHOTO
3G (HEKTOB CHUXEHUS JJIEKTPONPOBOJHOCTH. BrusiHHE Tmosiel BBICOKON HAINPSHKEHHOCTH U
BBICOKOM YacTOThl TMEPEMEHHOIO0 TOKAa Ha 3JIEKTPONPOBOJHOCTh PacTBOPOB. MeToauKu
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WU3MEPEHUS MEKTPONPOBOAHOCTUH. KOHIyKTOMETpHUECKOE ONpEe/IeICHHEe CTENEHU U KOHCTAHThI
JMICCOLMAIIMN  CITA0BIX DIIEKTPOJIUTOB, TEIUIOTHI, SHTPONUU W JHeprum [ ubbca mporecca
JUCCOIMAIIMHU, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCTUHEHUA.

Pazgen 2. DnexkTpoXuMUUYECKUE CUCTEMBI (1IETIH)

2.1 DJ1C u 31eKTpOoAHBIEC TIOTEHIIUAIIBI

DNEeKTPOXUMHUYECKUE CUCTeMBI (1ienu). Bo3HMKHOBEHHME CKavka MOTEHIIMAIa Ha TPaHuIle
paznena mpoBogHukoB | u Il poma. JIBOMHOW AIEKTPUUECKHI CIIOW. DJIEKTPOXUMHUYECKUN
MOTCHIIMAJ, TAIbBAHU-TTOTCHIIHAT. OOpaTUMBbIC AJIEKTPOJIBI U OOpPATUMBIE 3JICKTPOXHUMHYCCKUC
nenu  (RJIEMEHTHI). DJICKTPOJBIDKYIIAs CHJIa TaJdbBAaHUYECKOTO JJIEMEHTa, YCIOBHBIN
AJIEKTPOJIHBIN TMOTeHIMaN (MoTeHuan B BojopoaHou mkaie). Cesazp DC rampBaHuuYeCcKOU
LEMU C AIEKTPOIHBIMHU noTeHnuanamu. I[IpaBuno 3nakoB 3JIC U AJIEKTPOJHBIX MOTEHIIHAJIOB.
TepMoauHaMuyeckass TEOpUs TAIbBAaHUYECKUX ABJIEHUNA. BpiBoa m ananu3 ypaBHeHust HepHcera,
BBIpaxkaromiero 3aBUCUMOCTh DJIC raqbBaHUYECKOTO 3JIEMEHTa OT aKTMBHOCTEH KOMIIOHEHTOB
ANIEKTPOJIHOM peakiuu. YpaBHeHue [nOOca-I'enmpMrosiblia s 3JIEKTPOXUMHUYECKUX CHUCTEM.
3aBucumocth D/[C ranpbBaHUYECKOTO AJIEMEHTa OT TeMIiiepaTypsl. Kiaccudukaius »nekTpo10B:
AJIEKTPOJIbI TIEPBOTO U BTOPOTO POJa, Ta30BbI€, OKUCIUTEIIHLHO-BOCCTAHOBUTEIILHEIE. Y PaBHEHHE
HepncTa ayia moTeHnnana JIeKTpo 0B BCEX BUIOB.

2.2. 'anbBaHUYECKHUE IIEMEHTHI

Tumbl TaTbBAaHUYECKUX DJIEMEHTOB: XUMHUYECKHE, KOHIICHTPAITMOHHBIE, C TIEPEHOCOM, 0e3
nepenoca. Jluddy3noHHbIN MOTEHITMAT, MEXaHNU3M BO3HUKHOBEHHUS M METOJBI €r0 yCTpaHEHUS
(cBemeHus K MHUHMManbHOM BenumuuHe). Meroguka wusMepenuss OJC U 3IEKTPOIHBIX
MTOTEHITUAJIOB. [IpumeHneHre TMOTEHIIMOMETPUH I OMNPEACIICHUS] TEPMOINHAMHYECKHIX
XApaKTEPUCTUK XWMHYECKUX pPEakKlMil, MPOTEKAIOIUX B TIaJbBAHUYECKOW I€MU, KOHCTAHT
XMMHYECKOTO PaBHOBECHs, aKTUBHOCTEH M KO3((UIMEHTOB aKTUBHOCTH SJEKTPOJUTOB, pH
pacTBOpPOB, MPOMU3BEACHHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHUN. XUMHUYECKHE
HMCTOYHHUKHU TOKA.

Paznen 3. Xumnueckas KHUHETHKA

3.1. ®opManbHas KUHETUKA

TepmoanHamuueckass BO3MOXKHOCTb IpoIlecca U €ro MpakTHuecKas (KUHETHYecKas)
ocyiiecTBUMOCTb. [Ipenmer u 3amaun xumudeckoi KuHeTUKH. OCHOBHBIE MOHATUS (POPMATIBHOM
KMHETUKH: CKOPOCTh XMMHYECKOW PEaKIMH, MOJIEKYISPHOCTb, YACTHBIA M OOIIMI MOPSIOK.
OCHOBHOHM MOCTyJaT XMMHUYECKONM KHUHETUKH, KMHETUYECKOE YPAaBHEHUE CKOPOCTH DPEAKLUU.
KoncTranTa CcKOpOCTM XMMHMYECKOM pEaKUUU, pPa3MEPHOCTb KOHCTaHTbl CKOPOCTH. MeTombl
OTpeJeNieHusl CKOpOoCcTel XuMmuyeckux peakiui. IIpocTeie (sreMeHTapHbIE) U CIOXKHBIE
peakiuu. KuHeTnka npocThiX U (OPMAIBHO MPOCTHIX OJHOCTOPOHHUX TOMOTE€HHBIX PEaKIIHA.
Peakuuu nepBoro, BToporo u tperbero mnopsakos. Juddepenimanbruas u uaterpaibHas Gopmbl
KMHETUYECKUX YpPaBHEHUM, KUHETHYEeCKuEe KpuBble. JIMHENHOe NnpeacTaBiIeHUE KUHETUYECKUX
KpUBBIX Ul pPEakUUid pa3IMyHbIX MOPsSAKOB. Bpems momymnpeBpamieHus. Peakuuu HyineBOro
nopsiika. Meron u30bITKa (uM3omsanuu) OcTBalbla OMpENENCHUS YACTHBIX MOPSAIKOB IO
COOTBETCTBYIOIIEMY peareHty. uddepeHnuanbuple U HHTErpajbHbIE METOJBI OIMpPENeICHUS
nopsiaka peakuuu. Pa3znnuue KOHIIEHTPAUMOHHOTO M BPEMEHHOro MopsakoB. ClokHbIe
peakiuu. [IpuHIIUN HE3aBUCHUMOTO TPOTEKaHUsS »JJIEMEHTapHBIX peakiui. OOpatumble u
napajuieNibHble peakuuu mnepBoro mnopsaka. JuddepeHnmanbubie ypaBHEHHS, OMHCHIBAIOIINE
CKOPOCTH 3THUX pEakUui, WX HUHTerpupoBaHue. KuHeTHUecKHe KpUBbIE M KaXAOro W3
pearupyromux  BemectB.  llocmenoBatenbHble  peakuun  1-ro mopsanka.  Cucrtema
muddepeHInanbHbIX ypaBHEHUH, OIMUCHIBAIOIIMX KHUHETHKY MOCIEeI0BATENbHBIX PEaKIUil.
Kunernueckue ypaBHEHHS U KMHETHYECKHE KPHUBBIE ISl BCEX YYACTHHUKOB peakiuu. Bpewms
JOCTH>KEHHMS] MAaKCUMaJIbHOM KOHUEHTpAalMd IPOMEKYTOUHOIO BEIIECTBA. 3aBUCHUMOCTD
MAaKCUMaJIbHOM KOHUEHTpAalMl IPOMEXYTOYHOTO BEIIECTBA OT COOTHOIIEHUS KOHCTaHT
CKOPOCTEH OTAENIbHBIX CTAIUN MOCIEN0BATEIbHON peakiuuu. [[puHIuNn TMMUTHPYIOLENH CTaaun
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[IOCJIEOBATENbHON  XUMHUYecKol  peakuuu.  CTalMOHApHBIA  pEXHMM  IPOTEKAaHUS
MOCJEOBATENbHBIX ~ peakuuil. MeTox  KBa3UCTAMOHAPHBIX  KOHIIGHTpaUuid, 00JacTh
npuMeHeHus. BinsHue TeMmiieparypbl Ha CKOPOCTb XMMMUYECKON pEaKLMM, MNPUOIMKEHHOE
npasuiio Baut-T'odda. YpaBuenue Appennyca B auddepeHnnanbHoil 1 HHTErpaibHON (opme.
OddexTrBHAS DHEPrUS aAKTHUBAIMK ¥ IMPEAIKCIIOHCHIIUAIBHBIA MHOXHTEIb, METOJBI HX
OTpEJIENICHUS U3 SIKCIIEPUMEHTAIbHbBIX JTaHHBIX.

3.2. Teopun XUMHYECKON KUHETHKH.

Teopuss axtuBHbIX (OuHapHBIX) coynapeHuil (TAC). CkopocTh peakiuu Kak YHUCIIO
CTOJIKHOBEHHUI aKTUBHBIX MOJIEKYJ B €IMHUIy BpeMeHU. KoHCcTaHTa CKOpOoCTH OMMOJIEKYISIPHOM
peakuuu. OU3NYECKUI CMBICI MPEIIKCIOHEHIIMAILHOTO MHOXMTENS M DHEPIUU aKTHUBAllUU B
pamMKax TEOpHH aKTHUBHBIX coyaapeHuil. Crepuueckuil pakTop, HEOOXOAUMOCTh €T0 BBEJICHUS B
KMHETUYECKOE YpaBHEHHE peakluu. JJOCTOMHCTBA U HEIOCTATKU TEOPUU aKTUBHBIX COYAapEeHUM.
MexaHn3M MOHOMOJEKYISpPHbIX Ta30BbIX peakuuid B pamkax TAC, cxema Jlunaemana.
HcronkoBaHue NpUYMH HM3MEHEHMsI TOPSAAKAa MOHOMOJIEKYISIPHOM peakluu IMpH H3MEHEHUU
JTaBJICHUS.

Teopuss mepexomnoro cocrosinus (akruBupoBaHHoro komiuiekca) (TIIC wmmu TAK).
OcHoBHble monoxenust TIIC, knHeTnueckass cxema peakund. [[OBEpXHOCTh MOTEHIMAIBHON
SHEpPruM, KOOpJIUHATa PEaKkluu, MyTh Peakuu. AKTUBUPOBAHHBIH KOMIUIEKC U €ro CBOWCTBA,
UCTUHHAs dSHeprus aktuBanuu. CKOpPOCTh pEaKkIMM — CKOPOCTh paclaja aKTHBUPOBAHHOTO
KOMILJIEKCa (cxkopocTh ero MIPOXOKICHUS yepes MOTEHIUATbHBIN Oapbep).
Ksasutepmonunamuueckass ¢opma ypaBHenus TIIC, sHTanpmuss W DHTPOTHUS aKTHUBAIIWH,
TPAaHCMHCCUOHHBIA  Ko3pduiuient. CBsi3p  SHTANBNIMM  aKTUBAUMU C 3P (PEeKTUBHOU
(3KCTIepUMEHTAIBLHOM ) SHEPTUEH aKTUBAIIHH.

3.3. ®OTOXMMHUYECKHE U IIEMTHBIC PEAKITIH

DOTOXMMUYECKHE PEAKIMH, MEPBUYHbIE M BTOPUYHBIE (OTOXUMUYECKUE MPOIECCHI.
®dotomuccormarus u  (poromms. DoToduznueckue (AC3aKTHUBAIMOHHBIC) TIPOILIECCH TPHU
TIOTJIOIICHUH W3NTydeHus. 3akoHbl (oroxumuu: I['potryca-Ipemepa m Oinmrelina-IlITapka.
KBanroBbiii Beixon. KuHeTtnka mpoiieccoB, MPOUCXOISANIMX C y4acTHeM (POTOBO30YKIECHHBIX
Mosekyn. Cencubunuzaropsl, CeHcnOunuzupoBanubie (GoToxuMHuueckue peakuuud. OCHOBHbBIE
pasnuuus peakiuii ¢ GOTOXUMHUYECKUM M TEPMHUYECKUM HHHUIMHpOBaHUEM. DPOTOXUMUYECKUE
rporueccsl B atmocdepe, GOTOCHUHTES.

Hennble peakuuu. Ilpumepsl peakuuii, OPOTEKAONIUX MO UEMHOMY MEXAaHHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAIUHM LEMHBIX peakiuil. MexaHu3Mbl 3apOXKACHUS, PAa3BUTUS U
oOpbiBa 1merieid. JIMHEHHBI W KBaJpaTUYHBIA OOpPHIB Ilened. 3BEHO MENH, JJIMHA IIEMH.
HepasBeTBneHHble U pa3BETBIICHHbIE LIETIHbIE peakuuu. KnHeTuka HEepa3BETBIIEHHBIX LIETIHBIX
peakiuii. Ctaguu pa3BETBICHHON IENMHOW peakiuu. BeposTHOCTH OOpbIBa M pa3BETBICHUS
uenu. Pa3BuTrhe pa3BETBICHHBIX LENHBIX pPEAKUMA BO BPEMEHH, CTAlMOHApPHBIA U
HECTAllMOHAPHBIM pEXHUMbl TeUYeHHs peakuuu. llpenenbHble sABJIEHHS B Pa3BETBIEHHBIX
peakiusax. HikHMI W BepxXHUW TMpeaenbl BOCIIaMEHEHHs (B3pbIBAa) LIETTHOM pPEaKIHH.
[TonyocTpoB BoCmIIaMEHEHHUS.

Pasnen 4. Karanus

I'omoreHHbIi M rereporeHHbld KaTtann3. ABTokarann3. OCHOBHBIE 3aKOHOMEPHOCTHU
KaTAJIMTUYECKUX peakiuil. BausHue karanuzaropa Ha TEPMOJMHAMUYECKHE M KUHETUYECKHE
XapaKTEPUCTHUKA  XUMHYECKUX  peakiuil.  CelneKTUBHOCTh  JEHMCTBUA  KaTalud3aTopa.
Karanutruueckass akTUBHOCTb, yZAEJIbHAsI KaTaJIUTHYECKash aKTUBHOCTb. | 'OMOTE€HHBIN KaTaius.
CnuTHBIA M pa3ieNbHbIA MEXaHM3Mbl KaTaJIUTUYECKUX PEaKLMil, SHEPreTHYECKUEe auarpaMMbl
B3aMMO/ICHCTBHS peareHToB ¢ KatanuzaropoM. OOmuil 1 cnenuduyecknii KUCIOTHO-OCHOBHBIH
kartann3. O¢@deKkTuBHAs KOHCTAHTa CKOPOCTH peaklMd, KaTaM3HpyeMOW BeIIeCTBAMU C
KHCIIOTHO-OCHOBHBIMHM ~ CBOMCTBaMHM. KaTtamuTuueckne KOHCTAaHTBI CKOPOCTH  PEaKIHH.
I'ereporennslii  karaau3. CKOpPOCTb  IeTEpOr€HHO-KATaJIUTHYECKOM  peakuuu.  Tumsl
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TFEeTEPOreHHBbIX KaTalu3aTOpOB. 3aKOH JCHCTBYIONIMX IMOBepxHOcTe. Ponb ancopOuuu B
reTeporeHHoM npoiiecce. KuHeTnka reteporeHHO-KaTaIMTHYECKUX PeaKuil, HE JIMMUTUPYEMBIX
middysueit. OTpaBneHne KaTaTU3aTOPOB.

4. O0beM yueOHOM THCHHMILINHBI

Bun yuebnoii paboTbl 3E Axkan. 4.
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 5,0 180
KonTakTHast paboTa — ayAUTOPHBIE 3aHATHS: 1,78 64
Jlexunu 0,89 32
[Ipaktuyeckue 3austus (I13) 0,89 32
JlaGoparopublie pabotsl (JIP) - -
CamocrosiTesibHas padoTa 2,22 80
CamocTosTeTbHOE U3yUeHNE Pa3eoB JUCITUTIIMHBI 2,22 80
Buabl KoHTpOJIA:
IK3aMeH 1 36
KoHTakTHas paboTa — MpOMEKYTOYHAS ATTECTAIIHS 1 0,4
[ToaroToBKa K SK3aMeHYy. 35,6
Bua uTtoroBoro KOHTpoJIs: JIK3aMeH

Bun yaebHoli paboTh 3E Actp. u.
OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 5,0 135
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSATHSI: 1,78 48
Jlexun 0,89 24
[Ipaktuueckue 3ansarus (I113) 0,89 24
JlaGopaTtopusie padoTs (JIP) - -
CamocrosiTeJibHasi padoTa 2,22 60
CaMoCTOATENbHOE U3YUYCHUE Pa3ICIOB JUCITUTLITMHBI 2,22 60
Buabl KOHTpOJIS:
JK3aMeH 1 27
KonTtakTHas paboTa — mpoMexyTOYHas aTTeCTaIUs 1 0,3
[ToaroTroBka K 3K3aMeHY. 26,7
Buja nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«XuMu4yecKasi TEXHOJIOT Ul BSIAKY X MATEPHAJIOB»

1. Ieap AMCHMIVIMHBI — TOJIydeHHWE 3HAHWM, YMEHHH, BiIajeHUH U ¢opmMHpoBaHUE
KOMIETEHIIMI B 00JaCTH TEXHOJOTMH BSDKYIIMX MaTepHalioB; Ipolieccax, MPOUCXOAIIUX MPU
CHUHTE3€, TUApaTalliM W TBEPIEHUHU BSDKYIIUX MaTepUalIOB, CTPYKTYpE U JOJITOBEYHOCTH
LIEMEHTHOTO0 KaMHS, TEXHHYECKOTO M TEXHOJIOTUYECKOTO KOHTPOJIA, KOJOTHYECKUX MpodiiemM
IIPOU3BOJICTBA BSKYLIMX MAaTEPUAIIOB.

2. B pe3yabTrare mu3yYeHHs JUCHUIVIMHBI O0Oy4alIuiicd 10 NporpamMme
0akaJlaBpUAaTAa J0JI2KeH:

Obnaoams cnenyromumu npodeccnonansubivu (I1K) komnereHnusMu:
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— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBIISITH TEXHOJOTMYECKMH IpOIECC B
COOTBETCTBUM C PErJaMEHTOM U HCIOJIb30BAaTh TEXHUYECKUE CPEJICTBA ISl HM3MEPEHHUS
OCHOBHBIX MTAPaMETPOB TEXHOJIOTMYECKOTO MPOIIecca, CBOMCTB Chipbs 1 npoaykiun (ITK-1);

— CrHOCOOHOCTBIO NPUHUMATh KOHKPETHBIE TEXHUYECKHE PELICHHs IpH pa3paboTke
TEXHOJIOTHYECKUX IIPOLIECCOB, BBIOMpAaTh TEXHUUECKHUE CPEACTBA M TEXHOJOTMH C YYETOM
IKOJIOrMYECKUX TocieAcTBUi ux npumenenus (I[1K-4);

— TOTOBHOCTBIO HCII0JIb30BATh 3HAHME CBONMCTB XMMMUYECKUX 3JIEMEHTOB, COCIUHEHUN U
MaTepHaJIOB Ha MX OCHOBE ISl pelieHus 3a1a4 npodeccuonanpHoi nesrensHoctr (ITK-18);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3MUECKUX TEOPHHA IJISI pEIICHUS
BO3HUKAIOMNX (PU3MYECKHUX 337a4, CAMOCTOSITEIIBHOTO MPpUOOpeTeHus] (PU3NYECKUX 3HAHUH, IS
MMOHUMAaHUsI IPUHIIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCJIE€ BBIXOAALINX 32 MPEJIENbI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (I1K-19).

3uams:

— TEOPETHYECKUE OCHOBBI M CIOCOOBI OCYHIECTBJICHUS TEXHOJIOTMYECKUX IPOLIECCOB
MIOJIy4Y€HUSI OCHOBHBIX BUJIOB BSDKYILMX MaT€pHaJIOB;

— TMPUHUUIBI  T[OCTPOEHMS] TEXHOJOTMYECKHMX CXE€M IPOM3BOJCTBA  BSDKYLIUX
MaTepHasoB;

— OCHOBHBIE TpeOOBaHUS CTaHAAPTOB Ha CHIPbEBbIE MaTepuaibl U TOTOBYIO
IPOIYKIHIO;

— OCHOBBI OXpaHbl OKpYyXarolled cpeapl NpU OpraHu3allid U YIpaBJICHUU
MIPOM3BOJICTBAMH BSKYIINX MaTepUasoB.

Ymemo:

— o00ocHOBaTh BBIOOpP crocoba MPOU3BOACTBA MOPTIIAHIIEMEHTAa C YY€TOM CBOWCTB U
PaIMOHAJIBHOTO UCIIOJIB30BAHUS IPUPOIHBIX CHIPEEBBIX MATEPHAIIOB, TOILINBA, JIEKTPOIHEPIUH,
a TaKKEe ¢ MAKCHMAaJIbHO BO3MOKHBIM HMCIIOJIb30BaHUEM BTOPHYHBIX PECYPCOB;

— yCTaHaBJIMBaTh TPEOOBAHUS K TEXHOJOTMYECKUM IIPOLIECCaM C LENbI0 CHWKEHHUS
MaTEPHATIOEMKOCTH, JHEPIrOEMKOCTH U CO3IAHMS MATOOTXOAHBIX TEXHOJIOTUH;

— OCYIIECTBJISAITh TEXHOJOIMYECKHM IIPOLECC B COOTBETCTBUM C PErNIAMEHTOM U
UCIOJIb30BATh  TEXHUYECKHE  CPEACTBA Il  W3MEPEHUs  OCHOBHBIX  I1apaMETPOB
TEXHOJIOTUYECKOI0 MTPOLECCa, CBOMCTB ChIPbs U IPOTYKIIUH.

Braoemy:

— MeTOoJaMHM IIPOBEJIEHHs] CTAHJAPTHBIX MCIBITAHUI 1O ONpEeNeNeHUI0 (U3UKO-
XUMUYECKUX U (PU3MUECKHX CBOWCTB BSDKYLIUX MaTepHAIIOB;

— METOJaMHM M CpEeACTBAMHM TEOPETUYECKOTO M 3KCIEPUMEHTAIBHOTO HCCIIEJOBaHUS
IIPOLIECCOB CHHTE3a, U3yYEHUS CBOMCTB BSDKYILIUX MATEpUAJIOB.

3. Kparkoe conepxxanue 1uCUHIIIHHBI

Pasznen 1. OCHOBBI TEXHOJIOTHH BSKYIIMX MaTEPUAIIOB

1.1. UcTopma npon3BoACTBa M KnaccubuKauma BAXKYLLMX maTepnanos

Hcropus M nepcrneKkTHBBl pPa3BUTHS XUMHUHM M TEXHOJIOTHH BSDKYIIMX MAaTE€pHaIOB.
CoBpeMEHHOE COCTOSTHUE U NEPCIEKTUBBI TPOU3BOICTBA NopTianaemMenTa B PD, ctpanax EC u
B Mupe. Ponp Hayku B TEXHHYECKOM IPOrpecce NMPOMBIIIIEHHOCTH BSIKYIIUX MaTE€pHAJIOB.
TepMHUHOIOTHS B XMMHUH U TEXHOJIOTHH BSDKYILIUX MAaTEPHAIIOB.

TepmuHonOrMs B XUMHMH M TEXHOJOTMM BSDKYIIMX MarepuanoB. Kiaccudpukarms
BSDKYILIUX MaTepHaloB. BspKylime BO3AYIIHBIE, I'MIPAaBIMUYECKUE, aBTOKIABHOIO TBEPACHUS,
KHCIIOTHO-OCHOBHOTO  B3aUMOJEHCTBUA. TeopeTuueckne OCHOBBI NPOSIBICHMS BSDKYILHX
cBoiicTB. OCHOBHBIE MPU3HAKU BSDKYLIUXMaTeprasioB. O0IMe CBOWCTBA BSDKYIIIMX MaTEpUANOB.
[lopTnanaLeMEHT Kak OCHOBHOM BUJ TMIPABIMYECKUX BSDKYIIMX MaTEPUAOB.

1.2. X¥MHUKO-MHUHEPAJIOTMUYECKHH COCTaB MOPTIAH/IIEMEHTHOTO KIMHKEpa.

BemecTBeHHbIli  cocTaB  MOPTIAHALIEMEHTA. XUMHUKO-MUHEPAJIOTMYECKHM  COCTaB
MOPTIAHALEMEHTHOTO  KIMHKEpa. MOJynbHbIE  XapaKTEpUCTHKU  MOPTJIAHALEMEHTHOTO
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KIIMHKEpa. PoJib BTOPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBIM MHUHEPATOTMYECKUM COCTaB
MOPTJIAHJLEMEHTHOIO  KIIMHKEpa. PacyeT paBHOBECHOIO MHHEpAJIOTMYECKOrO  COCTaBa.
HepaBHoBecHble MHUHEpanbl B KIMHKepe. TBepasie pacTBopbl. llpenenbHble cocTaBbl TBEPIBIX
pactBopoB. [Tonmmophusm,neheKTHOCT U OJIOYHOCTH KPUCTAILIIOB KIMHKEPHBIX MUHEPAJIOB.

1.3 CeipbeBbie MaTepHabl s MPOU3BOACTBA TOPTIAHIIEMEHTA.

W3BecTHSIKOBBIE W aIOMOCWJIMKATHBIC  TOPOJBI, KOPPEKTUPYIOIIHME  JOOABKH.
XUMHUYECKUH U MUHEPATOTUYECKUN COCTaB MaTepuaioB. TexHUUecKue TpeOOBAaHUS K COCTaBY
OTJIENIbHBIX CBHIPHEBBIX KOMIIOHEHTOB. [Ipumecu B chipbe. Puznueckue CBOMCTBA: TBEPAOCTD,
BJIQXKHOCTh U JIPYIM€ TEXHOJOTMYECKUE XapaKTEpUCTUKU. Vcrosib30BaHKE MPOMBILUIEHHBIX U
OBITOBBIX OTXOJOB B KayeCTBE CHIPbEBBIX MarepuanoB. Illmaku, WX XUMHUYECKHUH,
MHHEPAJOTHYECKUM  COCTaB, CTPyKTypa. XHMHMYECKMH W  MHHEPAJIOTMYECKHH  COCTaB
He(eIMHOBOIO 11IJJaMa, €r0 OCHOBHBIE CBOMCTBA KaK ChIPHEBOTO KOMIIOHEHTA. 30J1bl B Ka4eCTBE
CBIPHEBOTO KOMIIOHEHTa, OCHOBHbIE TPEOOBaHMS K XUMHUYECKOMY COCTaBYy U (PU3NYECKUM
cBoiictBam. CocTaB M CBOMCTBA >KEN€30COJEpKAIIMX MAaTepUajoB: MHPUTHBIE OTapKH,
KOJIOIIHUKOBAs MbUIb, JKEJIE3HbIE PYAbl, OTXOJAbl PA3JIMYHBIX OTpaciiedl NPOMBIIIJIEHHOCTH.
KpemHe3zemuctble M TIMHO3EMHCTBIE KOPPEKTHpYIOLME KOMIOHEHTHl. Karanutuueckue u
MOAUPUIMPYIONINE KOMIIOHEHTHI: MJIAaBUKOBBIM IIMAaT, KpeMHE(TOPUCTHIA HATPHUH, XJIOPUCTHIN
KaplMil. ['urcocoaepxkaniue Marepuansl. Vcrnonb30BaHME THIICOCOAECPKAIMIUX OTXOJOB IpHU
ITPOU3BO/ICTBE LIEMEHTA.

1.4 IlpuHUMNHMATBHBIE TEXHOJOTHYECKHE CXEMbl INPOM3BOJCTBA IMOPTIAHALIEMEHTA.
Moxkpblil, cyXoil, MOJycyXoil U HOTYMOKpPBIA CIIOCOOBI MTPOU3BOICTBA, TEXHUKO-3KOHOMHYECKHE
MPEUMYILECTBA KaXKIOTO U3 HUX.

Pasznen 2. ®Ousuko-XxMMHMYECKHE€ M TEXHOJOTMYECKHE IIPOLECCHI INPOU3BOJACTBA
MOPTJIAHEMEHTA

2.1. TloaroToBKa ChIphEBBIX CMECEH IS TPOU3BOJICTBA BSHKYILIMX MaTepUaioOB

[Tporeccyl MOATOTOBKH CHIPhEBOM cMech. J[0ObI4a CHIPHEBBIX MaTEpHUATIOB, CIIOCOOBI
TPAHCIIOPTUPOBKH ChIPbS HA 3aBOJI, HOPMa 3al1aCOB ChIPbs HA IPEANIPUATHH.

Hpobnenue matepuanoB. Beibop ApoOMIBHBIX arperaToB B 3aBUCUMOCTH OT CBOMCTB
CBIPBS, CTAIMHHOCTD JPOOICHUS, CYIIIKa MaTEPUATIOB.

N3menvuenne marepuanoB. [lyru unTeHcudukanmuy nomosna celpbeBbix cmeceid. [Tomon B
CyXOM U MOKpOM cOCTOSsHMH. COBMECTHBII NOMOJ M CyWIKa CbIpbs. OnTUMH3anus Mpouecca
TOHKOIO M3MejbueHusi MarepuaioB. OLEHKa CTeneHu Hu3MelbueHus. [paHynoMmerpuyeckuii
COCTaB ChIPbEBOM CMECH U €T0 CBS3b C 3aTPAaTaMM SHEPTHH HA IIOMOJI.

ChIppeBOM IUIAM Kak JHUCIEpPCHas cucTema. Poilb IIMHBI U M3BECTHSKA B CO3/IaHUU
CTPYKTYphl HLIaMa. BakHeillllne CTPYKTypHO-MEXaHMYECKHME CBOMCTBA IIAMA: BJIAXKHOCTD,
TeKy4yecTb. BiusHHe NpUpOabl ChIPbEBBIX KOMIOHEHTOB M KX JIMCIIEPCHOCTH HAa CBOMCTBA
nutaMa. [1yTu cHIbKeHHs BIaXKHOCTH 1laMa, (GUiIbTpanus muiama.

Pa3mep u ¢popma yacTuil B CyXuX MOPOUIKOOOPA3HBIX CHIPBEBBIX cMecax. OTHOPOTHOCTh
cocTaBa U (PU3UYECKOUN CTPYKTYphl MOPOIIKOB. TekydecTh U SBIECHUE ayTOTe3WUB MOPOIIKAX.
ArperupoBaHue 1 CIEKUBAEMOCTh TTOPOIITKOOOPA3HBIX CHIPHEBBIX CMECEH.

KoppektupoBanue M romoreHu3anus CbIpbEBOIO LUIAMAa M CYXHUX CBIPbEBBIX CMECEH.
MeTo1bl HENIPEPHIBHOTO aHAJIM3a COCTaBa ChIPbs ISl KOPPEKTUPOBAHUS CHIPHEBBIX CMECEH.

2.2 ®U3UKO-XUMHUYECKHUE MPOLIECCH MPU 00KUre MOPTIAHIEMEHTHOTO KIIMHKepa

IIpoueccl oOXkHra MNOPTIAHALEMEHTHOTO KIMHKepa. TepMUYecKue IpeBpalleHus
OTZENbHBIX CHIPHEBBIX KOMIIOHEHTOB IIpU HarpeBaHUM. MexaHW3M M KHHETHKA IPOLECCOB
CYUIKH, JETHApATaluy, JUuccouuanuu. Peakniny B TBEPIOM COCTOSHUM, MEXaHU3M M KUHETHKA
TBep0da3oBbix peakiuii. [locnenoBarenbHOCTh 0Opa3oBanus (a3 B cucremax CaO — SiOz, CaO
— ALO3z, CaO - Fe203, CaO — SiO2 — ALOs — Fe20s. OOpazoBaHHE NPOMEKYTOUHBIX
coeMHeHu. BnusHHe KaTalIWTHYECKUX, MOIUPUIMPYIOUIMX MpUMecel, ra3oBoil (aszpl Ha
nporecchl TBepaodaszoBoro crekanus. [Iporeccel ¢ ydactueMm X HUAKOH (a3bl. DBTEKTHUYECKHE
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pacruiaBbl. CTpYKTypa U CBOMCTBA KIMHKEPHBIX PAacIIaBOB. MeXaHU3M U KHMHETHKA PEaKlui ¢
y4acTHEM KIMHKEPHBIX PACIUIaBOB. BimsHHE KaTaTUTHUECKUX M MOAUDUIMPYIONUX TPUMECeH
Ha TIPOLIECCHl KIMHKEPOOOpa3oBaHUS C ydacTUEM >KHUIKOW (a3pl. MexaHusm o00pa3oBaHUs
KJIMHKEPHBIX Tpanyil. [locrnemnoBaTenbHOCTh KpUCTALIM3ANMH (a3 MpU OXJIAXKIESHUN KIMHKEpa.
Ponb cxopoctn oxnmaxiaeHus B (OpPMHUPOBAHMM KOHEYHOTO MHHEPAIOTHYECKOTO COCTaBa.
CTtpykTypa NOPTJIaHAIIEMEHTHOTO KIMHKEpa, KPHCTALTH3AIMs OCHOBHBIX KIMHKEPHBIX (a3.
Bnusiare TexHoNMOrnuecKkux (akTopoB Ha PEAKIIMOHHYIO CIOCOOHOCTB CHIPHEBBIX CMECEH.

2.3 TexHoJioTHs 00KUTa MOPTIAHALEMEHTHOTO KIIMHKEpa

OcobenHocTH  OOXWra TOPTIAHIIEMEHTHOTO KIMHKepa B  I€YaX  pa3IMdHOU
KOHCTpyKUMHU. TexHonmormyeckue 30HbI Bpamarouiencs nedd. I[loaroroBka u  CxUraHue
TEXHOJIOTUYECKOr0 TOIUIMBA. Mcnosb30BaHuE TOIIMBOCOAEPKAIIUX OTXOJ0B MpU OOXKUre
KiuHKepa. @yTepoBOUHbIE MaTepHalIbl KIMHKEPOOOKUraTeNIbHbBIX Ieueil. O0pa3oBaHue 0OMa3Ku
1 KoJiell Bo Bpamatouieiicss neuu. Kpyroobopor matepuana B neuu. [IbleBbIHOC W3 HEdeH,
CHOCOOBI YTUIIM3AIUH YJIOBJIEHHON MBLIH.

2.4 TexHoJioTHsI MOMOJIAa MOPTIAHALIEMEHTa

[Ipouecchl momosa MOPTAAHALIEMEHTHOTO KJIMHKEpa WM IOJIyYEHHUs HOPTIaHLEMEHTA.
BnusiHue MHKpOCTpYKTYphl Ha pa3MaiblBa€MOCTh KIMHKepoB. Pacxox »sHeprum mpu
u3MenpyeHun 1emeHTa. IlyTm CcHuKeHus sHeproszaTparT Ha HU3MeEIbYEHHE IIEMEHTOB.
NuTencudukaropsl nomosa reMeHTa. OnTUMHU3aLus TpaHyIOMETPUUECKOT0 COCTaBa IIEMEHTOB.

2.5 Dkonoruueckre mpoOIeMbl IPOU3BOJICTBA IOPTIIAHIIICMEHTA.

[loBbimieHne 3Heprod3HEeKTUBHOCTH MPOU3BOJCTBA IIEMEHTAa. BBIOpOCH BpeaHBIX
BEIIIECTB B OKPY)KAIOIIYIO CPEly TIPH MPOU3BOJICTBE IIEMEHTA U METO Il OOPHOBI C HUMHU.

Paznen 3. 'mopaTtanus, TBEpAEHUE U CBOMCTBA MOPTIAH/IIIEMEHTA

3.1 duszuko-xuMuYecKue Mpolecchl ruApaTalii U TBEPACHUS MOPTIaHALIEMEHTa

XWMHMYECKHE pEAKIUU TUIpaTalud MHUHEPATOB MOPTIAHALEMEHTHOTO KJIMHKEpa.
l'unparanus amOMHHATOB M anOMO(EppUTOB KalblUs B MPHUCYTCTBUHM JBYBOJHOTO THIICA.
CkopocTh ruaparaniii MuHepajaoB. MexaHnusm mpouecca ruapatanuu, teopun Jle Ilarenbe,
Muxasnuca, COBpPEMEHHBbIE TEOpHUM THIpaTaluu nopriaaHaueMenta. Kunetmka mnpouecca
TUApaTallud ajluTa W JAPYrux MuHepanoB. [Ipupoga MHIYKIMOHHOrO IlepuoJa Mpolecca
rufparauuy. BiusHue temmepaTypbl Ha CKOPOCTh Ipoliecca TUApATalUH. 3aMEUIMTENNd U
YCKOpUTENIH TMpolecca TUIpaTauuu mnopTiaHauneMenta. Kpucramnuzanus ruapaTHbeix das.
XUMUYEeCKUH cocTaB KUAKOW (a3pl NpU THIpATallMd W TBEPACHUU MOPTIAHIIEMEHTA.
Mexanu3m 00pa3oBaHMsi U pOCTa 3apojbliieii TuapaTHIX ¢a3. BnusHue paznuuHbix GakTopoB
Ha CTPYKTYpy H Mopdosnoruto runpatueix (a3. [lepBuuHble M BTOpUYHBIE TUIpATHBIE (a3bl.
CrpykTypa U cocTaB 00pa3yroIuXcsi KPUCTAIUIOTUAPATOB.

3.2 TBepaeHue nopTiaHIIEMEHTa

CxBarblBaHME€ U TBEpACHHE LIEMEHTHOro pacTBopa. Ponp rumca kak peryastopa
CXBaThIBaHUs LieMEHTa. B3auMozeicTBUE pa3IWYHBIX KPUCTAUIOTUAPATOB JPYr € JPYroMm:
aare3us, KOresus, KpUCTAJUIMYECKUe CpocTku. OOpazoBaHuME  KPUCTAUIMUECKOTO U
FeJIEKPUCTANIMYECKOTO Kapkaca B LIEMEHTHOM KaMHe. ApMmupymomas pojib KpYIHbBIX
KkpuctamioB. O0beMHbIE U3MEHEHUS IIPU TBEPACHUH 1IEMEHTOB, KOHTPAKIIUS.

CurHTEe3 IpOYHOCTH LIEMEHTHOTO KaMHs. KMHeTnKa TBEepIeHUs 1IEMEHTa, BIMSHUE HA HEE
XMUMHMKO-MHUHEPAJIOTHUECKOT0, BEIIECTBEHHOIO COCTaBa, JUCIEPCHOCTH LEMEHTa, YCIOBUMI
TBepreHus. CTpyKTypa 3aTBepjAeBLIEr0 IIEMEHTHOro kamHs. Teopus MukpoGeroHa. Dopmbl
CBSI3M BOJIbI B IIEMEHTHOM KaMHE, CTPYKTypa Iop. TpaHCIIOPTHBIE SBJICHUS B IEMEHTHOM KaMHE.
MeTo1pl Hccae10BaHus MUKPOCTPYKTYPBI LIEMEHTHOTO KaMHSI.

3.3 Koppo3sus noprianalneMeHTa

Koppo3us u [0IroBeYHOCTh LEMEHTHOIO KaMHA. BHIBl M MeXaHU3Mbl KOPPO3HH.
ABTOKOppO3Us IEMEHTOB. Mepbl 60pbObI C KOPpPO3UEH IIEMEHTOB.

3.4 CtpouTenbHO-TeXHUYECKHE CBOMCTBA MOPTIAHALIEMEHTA
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AKTHBHOCTh, MapKa M KJIacC TMPOYHOCTH LeMeHTa. IlmoTHocTh M oObeMHas Macca
nemenrta. ToHkocTh momoiia. BojomorpeOHOCTh, HOpMaibHAas T'YCTOTa, BOAOYACP KMBAOIIAs
COocOoOHOCTh, BOJOOTAETICHHE IIeMEHTOB. CXBaThIBaHWE, PABHOMEPHOCTh M3MEHEHHS OO0beMa

LIEMEHTHOTO TECTa.
(hakTOpOB Ha IPOYHOCTH [IEMEHTHOTO KaMHSI.
4. O0beM yueOHOM THCHHMILINHBI

TCHHOBLII[CJICHI/IG npu TBCPACHUHU LCMCHTOB.

BinsiHue  pasnuyHbIX

Bcero 6 cemecTp
Bun yae6HO#I paboThI 3E AI:IaII. 3E AIfIaIL

OO0mast TpyI0eMKOCTh TUCITUTITHHBI 8 288 8 288
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 2,67 96 2,67 96
Jlexmun 0,89 32 0,89 32
[Tpaktuyeckue 3austus (I13) 0,89 32 0,89 32
JIaboparopubie paboTsl (JIP) 0,89 32 0,89 32
CamocrosiTeJibHasi paboTa 4,33 156 4,33 156
[TonroToBka K 1a00paTOPHBIM paboTaM 1 36 1 36
CaMOCTOATEIbHOC U3YUCHHUE PA3JICIIOB IUCITUTUIAHBI 3,33 120 3,33 120
Buabl KOHTpOJIA
IK3aMeH 1 36 1 36
KonTakTHasi paboTa — npoMeXyTouHasi aTTecTalus 1 0,4 1 0,4
[ToaroToBKa K SK3aMeHY. 35,6 35,6
Buja nToroBoro KOHTpoJIst DK3aMeH

Bcero 6 cemecTp

Bun yaeOHoM paboTh 3E A<‘:1Tp. 3E | Actp.u.

OO611ast TPYA0EMKOCTh IUCIUTIIHHBI 8 216 8 216
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 2,67 72 2,67 72
Jlexkun 0,89 24 0,89 24
[Tpaktnueckue 3ansatus (113) 0,89 24 0,89 24
JlabopaTtopHubie paboTs (JIP) 0,89 24 0,89 24
CamocrosiTejibHasi padoTa 4,33 117 4,33 117
[Toarororka K 1abopaTopHBIM paboTam 1 27 1 27
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 3,33 90 3,33 90
Bujabl KOHTPOJISI:
IJK3aMeH 1 27 1 27
KonTakTHas paboTa — mpoMeKyTOYHAsI ATTECTAIIH 1 0,3 1 0,3
IToarotoBka K 5K3aMeHY. 26,7 26,7
Bujx uTOroBOr0 KOHTpOJIst | \ | Dx3amen

AHHOTaIus padoyei MPOrpaMMbpl AUCHHILIMHbBI
«XHMHYeCKasi TEXHOJIOTUSI KePAMUKID

1. He.]'lb AUCHUIIJIMHBI — HpI/IO6p6TeHI/Ie O6yLIaIOH_II/IMI/ICH 3HAaHUH OCHOBHBIX mpoueccoB

KEepaMHUYCCKHUX IMPOU3BOACTB,

TEXHOJOTUH  OCHOBHBIX

BHUJIOB

KEpaMHUYICCKUX 156631 (5110505

(TexHMYECKON KEpaMHKH, OTHEYNOpOB, CTPOUTEIBHOW W XO3SHCTBEHHOW KEpPaMHUKH) U HX
TEPMOMEXAHUUYECKHUX,

CBOWCTB

(U3UKO-XUMHUECKIX (CTPYKTYpHBIX,

MCXaHHUYCCKUX,

TCHJ’IO(I)I/IBI/I‘-ICCKI/IX, BJICKTpO(I)I/ISI/I‘{CCKI/IX, MAarauTHBIX, OIITUYCCKHUX U I[p)

2. B pesyabTare
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O0akajiaBpuaTa /10JI7KeH:

Obnaoams cnenyromumu mpodeccuonansubivu (I1K) komneTeHIusIMHU:

— CHOCOOHOCTBIO OCYIIECTBJIATH TEXHOJIOTUYECKUH TMPOIECC B COOTBETCTBHH C
perjJaMeHTOM M HCI0JIb30BATh TEXHUYECKHE CPEACTBA JJIS U3MEPEHMs] OCHOBHBIX IapaMeTpoB
TEXHOJIOIMYECKOTO MpoIiecca, CBOMCTB chipbs 1 npoaykiu (ITK-1);

— TFOTOBHOCTBbIO IPUHMMATh KOHKPETHbIE TEXHUYECKHE pELIEHUs Ipu pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BbIOMpaThb TEXHUYECKHE CPEACTBA U TEXHOJOTMH C YYETOM
IKOJIOTMYECKUX TocneacTBui ux npumenenus ([1K-4);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, COETUHEHUH U
MaTepHaJIOB Ha MX OCHOBE JIs pellieHus 3a1a4 npodeccnonansHoi nesrenpaoctH (I1K-18);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPHUM Ui pelIeHUs
BO3ZHMKAIOMIMX (PU3UYECKUX 33/1a4, CAMOCTOSITEILHOTO MPUOOpeTeHUsT PU3NUECKUX 3HAHUH, s
MMOHUMAaHUs MPUHIUIIOB pabOThl MPUOOPOB U YCTPOUCTB, B TOM UHUCIIE BBIXOASIIUX 3a MPEIEibl
KOMIIETCHTHOCTH KOHKpeTHOoro HanpasieHus (ITK-19).

3uamo:

— TE€XHOJIOTHYECKHE MPOLIECCHI MOJIy4YeHUSI OCHOBHBIX BUOB M OIHEYIIOPOB;

— METOJbl TEOPETUYECKOTO MPOEKTUPOBAHMSI W DKCIEPUMEHTAIBHOTO MCCIIEIOBAHUS
CTPYKTYpPBI U CBOMCTB OCHOBHBIX BUJIOB KEPAMUKU;

— OCHOBHBIE TPEOOBaHUS CTAaHAAPTOB HA CHIPHEBbIE MAaTEPHUAIIBI U TOTOBYIO ITPOIYKIIHIO;

— OCHOBBI OXpaHbl TPy/Aa, TEXHUKU OE30MaCHOCTH, MPOTHUBOIMOKAPHOU OE30MaCHOCTH U
3alUThl OKPYKAIOIIEH cpenbl MPH OpraHU3allMy U YIPaBICHUH MPOU3BOJICTBAMHU KEPAaMUKU U
OTHEYNOPOB.

Ymems:

— OIPUMEHATh TEOPETHUECKUE 3HAHMS IO XUMUU M TEXHOJOTMHM KEPAMUYECKHX MU
OTHEYNOPHBIX MaTEpUaJOB B KypcOBOM M JMIUIOMHOM IIPOEKTUPOBaHMHM, a TaKXe IpHU
MIPOXOXKICHUH IPOU3BOICTBEHHOM MTPAKTUKH;

— YyCTaHaBIMBaTh TPeOOBaHUS K TEXHOJIOTMYECKUM IIpolleccaM C IEJIbI0 CHIKEHUS
MaTepUaAIOEMKOCTH, SJHEPIrOEMKOCTH U CO3JIaHHsI MAJIOOTXOHBIX TEXHOJIOT Ui

— ONpeAENATh CBOWCTBA OCHOBHBIX BHJIOB KEPAMHUECKHX MAaTE€PHUAJIOB;

— IPOBOJIUTH AHAJIN3 HAyYHO-TEXHUUYECKON JIUTEPATYPBhI.

Braoems:

— 3HaHUSIMH O B3aUMOCBS3HM COCTaBa, CTPYKTYPbI, CBOMCTB M TEXHOJIOTMM OCHOBHBIX
BUJIOB KEPAMHUYECKHX MATEPHUAJIOB;

— 3HaHUSIMH O TEXHOJIOTUYECKOM IpOLIeccCe MPOM3BOJCTBA KEPAMUUECKUX MaTEpUalIOB
KaK €IMHOH LIeNOYKe MOCJIE0BATEIbHBIX B3aUMOCBSI3aHHBIX CTAANN;

— METOJJaMM OpPraHU3aLUU M OCYIIECTBJICHUS KOHTPOJS CBOWCTB IOTOBOM MPOJYKIIHH,
crioco0amu MOMCKA U aHaIM3a HayYHO-TEXHUYECKOH JIUTepaTyphl.

3. Kpatkoe coaep:xaHue AMCHUIIIHHBI

Paszen 1. BBenenue

KpaTtkne cBeneHHs IO MCTOPUM KEPAaMUKH, COBPEMEHHBIN YPOBEHb M IEPCIEKTUBBI
pa3BUTHSL.

OO0oOuieHHass cxeMa TEeXHOJOIMYECKOro Ipolecca IPOM3BOJCTBA KEPaMHUKH U
OTHEYIIOPOB U XapaKTEPUCTUKA OCHOBHBIX IIEPENIEIIOB.

OCHOBHBIE XapaKTEPUCTHKH, HCIIOJIb3yeMble JJIsl OMMCAHUS YINAaKOBKU TBEpIOH ¢a3bl U
COOTHOILIEHUS MEX/1y TBEPJOH, )KUIKON U ra3000pa3Hoil (pazamu.

OcHOBHBIE THIIBI CTPYKTYp KepaMUYeCKHMX MarepuayoB. IlnoTHocnekmiasics Kepamuka,
KepaMHKa 3€pHUCTOrO0 CTPOEHMs, TMOpHCTas IpPOHMLIaeMas KepaMHKa, KepaMuKa U3
YIABTPAIUCIEPCHBIX TOPOIIKOB.

Pasnen 2. IIponeccsl TEXHOJIOTUN KEPAMUKU.
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2.1 V3MenbueHne 1 3epHOBOI COCTaB NOPOILIKOB.

B3auMoCBsSI3b CTPYKTYphl KEPaMHYECKHX MATEPUATOB C JUCIEPCHOCTHIO HMCXOJIHBIX
MOPOIIKOB. MeTo/Ibl IPECTAaBICHNUS M XapaKTEPUCTUKH 3epHOBOro cocraBa. Kiaccupukanus u
XapaKTePUCTHKAa METOJOB JHUCIEPTUPOBAHUS. MeEXaHU3MBI JUCIEPTrUPOBAHUS. ATperarsl,
WCIIOJIb3YEMbIC JIJISl U3MENIbUCHHUSI, U 00JIACTH WX PUMEHEHHUS.

Tonkuii momos. OCHOBHBIE CTIOCOOBI TOHKOTO TTOMOJIa. MeTO bl 3alUThl U3MEIbYaeMbIX
MaTepHUaIOB OT 3arps3HEHMSL.

OcoOeHHOCTH U3MENTbYCHHUS TUIACTHYHBIX MAaTEPHAIIOB.

Paznenenne mnopomkoB 1o KpynHocTH. Ilonbop 3epHOBOro cocraBa IOPOILIKOB.
XapakTepucTUKa YINAaKOBKM MOHO- H  TOJU(PPAKIHOHHBIX IMOPOIIKOB. IIpepeiBHBIE U
HETIPEPHIBHBIC 36PHOBBIE COCTABHI.

2.2. CMemmBanue 1 NOAroToBKa Macc.

TpeGoBanusi K OJHOPOJHOCTH MacC, CIOCOOBI €€ OIEHKH. THUIOBBIE CXEMBbI
MPUTOTOBJIEHUS (OPMOBOYHBIX MacC JUIsl TOJYCYyXOTO IPECCOBaHMS, IUIACTUYECKOTIO
(dbopMoBaHus, LITUKEPHOTO JUThA. CTpoeHne (OpMOBOUYHBIX Macc.

BpemMeHHBIE TEXHOJOTHYECKHE CBS3KHM W WX POJIb Npd (HOPMOBAHMH U CYIIIKE,
KOMITOHCHTHI CBSI30K, TPEOOBAHHS K CBSI3KAM.

2.3. Metoasl hopmoBaHus nosrypadbpuxara.

[Tonycyxoe mpeccoBanue. CymnHocTh MeToaa. Knaccudukarus crnocoO0oB mpeccoBaHUs
[0 HAMpaBJICHUIO YCUIIMM, CKOPOCTU U PEKUMY HarpyxeHus. OeHOMEHOJIOTHYECKOe ONMHUCaHNe
OJTHOOCHOTO TIPECCOBaHMS B JKeCcTKoW Mmatpuiie. [loBeneHne TBepoH, KUAKOW M ra3000pa3HOM
dba3 mpu mnpeccoBaHWM. BriusHWE [aBIeHUS W BPEMEHHM TIPECCOBAHHUS Ha IJIOTHOCTH
nonydabpukara. B3auMOCBs3b YIUIOTHAEMOCTH W IUIOTHOCTH ToiydadpukaTa ¢ JaBJICHUEM
MIPECCOBAHUSA U COJepKaHUeM CBSI3KH. [IOHATHS KpUTHYECKMX BJIAKHOCTH, IJIOTHOCTH U
naBieHus. Pacripenenenue naBieHus U IVIOTHOCTH O BBICOTE 3arOTOBKH. CHIOCOOBI MOBBIIIEHUS
PaBHOIUIOTHOCTH. JIByCTOpOHHEE M CTyNEeHYaTO€ OJHOOCHOE IpPECCOBAaHUE, IMPECCOBAHUE B
«TTaBAOIINX» hopmax.

N3ocraTndeckoe mpeccoBaHUE U €r0 BapUAHTHI.

lMunponunamuyeckoe, 3EeKTPOruApOIMHAMUYECKOE U B3PBIBHOE IIPECCOBAHUE.

Bubpaunonnoe dopmoBanue. Bapuantsl merona. BnusiHue oCHOBHBIX (akTOpoB Ha
IJIOTHOCTH ToTy(hadpuKara.

[Tnactuueckoe GopmoBaHue U ero BapuaHThl. [ledopMalinoHHble CBOWCTBA TIACTHYHBIX
Macc. Meroapl OIEHKM IUIACTUYHOCTU. BiMsiHHE OCHOBHBIX (akTOpoB (coaepKaHUs
JUCIIEPCUOHHON Cpefibl, NUCIEPCHOCTH TBepAoil (a3bl, Ta30BbIX BKIIIOUEHUI) Ha CBOWCTBA
IJIACTUYHBIX Macc.

@dopMmoBaHHE 3aroTOBOK BblAaBiMBaHueM. (OcOOEHHOCTH AeopMaliii Macchl B
ITHEKOBBIX M MOPIIHEBBIX Ipeccax.

dopmoBaHHe METOJOM packaTku. OCHOBHBIE (PAKTOPBI, OMpPENENSIIOIINE MPOTEKaHUE
npouecca. opMbl 17151 U3TOTOBJICHUS U3JEIUN U TIPEIbIBIsIEMbIe K HUM TpeOOBaHHUS.

MeTto1 AOTIPECCOBKH.

dopMoOBaHHE METOI0M OOTOUYKH.

Jluthbe kepamMudeckux NUIHKepoB. Knaccudukamuss meTtomoB nuThs. TpebOoBaHus K
JTUTHEBBIM CYyCIIeH3UsIM. JIuThe W3 BOJAHBIX cycreH3uid. CrnocoObl PerymupoBaHHsl CBOWCTB
numKepa u nonydadpukara. THTeHCHpUKaMS TUTHS.

JIutbe momydabpukara U3 HEBOAHBIX cycnieH3uil. [IneHouHoe muThe.

JIutbe M3 TEPMOIUTACTUYHBIX HITUKEPOB. OCHOBHBIE OCOOEHHOCTH M BapUaHThl METOJA.
CriocoObl perynupoBaHusi CBOMCTB numMkepa. OCHOBHBIE OCOOEHHOCTH YAAJNEHHUS BPEMEHHOM
TEXHOJIOTHYECKOU CBSI3KHU.

2.4. Cymika kepaMu4ecKkoro noiaygabdpuxara.

YaaneHue BpeMEHHOW TEXHOJOTHUYECKOM CBSA3KU KaK MPOIECC BHYTPEHHETO U BHEIIHETro
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MaccooOMeHa. Ycalo4HbIe SIBJICHUS B Ipolecce CymIKd. MakCHUMajabHO JOIyCTUMasi CKOPOCTh
CymKH. MeToAbl OLIEHKH CYIIWJIBHBIX CBOMCTB moNyhaOpuKaTa W JIUTEIBHOCTH CYIIKH.
OCHOBHBIE METO/IbI CYLIIKM KEPaMUYECKOT0 NoTydadpukara U criocoObl €e MHTCHCU (UK.

2.5. O6xuUr KepaMHUyecKoro noiydadpukara.

OcHoBHbIE NPOIIECCHI, MPOUCXOAdIIUE NTpU 00Xxure. MI3meHeHne cBoicTB nosydadpukara
B oOxwure. CriekaHne Kak OCHOBHOHM IPOIIECC, MPOUCXOIAIUi npu oOxkure. OCHOBHBIE CTAAUU
cnekaHusi. CriocoObl OLIEHKU U XapaKTEPUCTUKH CIIEKAHMUSL.

Teepaodazosoe cnekanue. Biusaue ocHOBHBIX (hakTopoB. CriocoObl HHTEHCH(PHUKALINN.

PeaknuonHoe crniekanue.

XKunkodaznoe ciekanue. OCHOBHBIE CTa UK Tpoliecca. BimsHue 0CHOBHBIX (PaKTOPOB U
criocoObl nHTeHCcHpuKanun. JKuakodazHoe criekaHue Mpu B3aUMOJICUCTBUH TBEPJION U KUIAKOM
bas.

2.6. JlonmonHuTenbHblE BHUJBI 00pabOOTKM KEpaMHUECKUX H3AeNuil: 1IIu(OBKa,
MOJINPOBKA, METaJIN3allys, aiika, 1eKOPUPOBaHUE.

Paznen 3. CtpoeHue u cBONCTBA KEPAMUKH.

3.1. ®a30BEIi cOCTaB, MAKPO- U MUKPOCTPYKTYpPa, MOPUCTOCTH U TUNIOTHOCTh KEPAMUKH.

Pacnipenenennie kpucrauimuecko W CTEKJIOBHIHOW ¢a3 u mop. Buasr mop,
MIPOHUIIAEMOCTH K (DITIOUIaM U €€ CBsI3b C TIOPOBOM CTPYKTYpoid. [lapaMeTpsl, XapakTepHU3yrOIINe
MOPOBYIO CTPYKTYpY, paclpelielieHHe Mmop o pasMepam. Meroasl uccienoBaHus (a3oBoro
COCTaBa, MUKPOCTPYKTYPbI U IOPUCTOCTH.

3.2. MexaHH4YeCKHUE U YIPYTrue CBOMCTBA KEPAMUKHU.

Yropyrue CBONCTBa KEpaMUKH, MEXaHU3Mbl pa3pylleHHss Kepamukd. IIpouHocTs
KEpaMUKH TIPU PA3JIMYHBIX BUJIaX MEXaHUUYECKUX BO3JAEHCTBUN. TPEIIMHOCTOMKOCTh KEPAMUKH U
crocoObl ee TMOBBIIEHUA. TBEPAOCTh U M3HOCOCTOMKOCTh KEpPaMHUKUA. METO/bl ONpeaeICHHS
MEXaHUYECKUX U YIPYIMX CBOWCTB KEPAMHUKHU. 3aBUCUMOCTb CBOWCTB OT CTPYKTYphl Marepuasia
Y TEMIIEPATypHl.

3.3. Tennodusnueckne cBOWCTBA KEPAMUKH.

TermmoeMKoCTb, TEPMHUYECKUMN kodhpurreHT JIMHEWHOTO pacuupeHus,
TEIUIONPOBOJHOCTh U TEMIEPATYPONPOBOAHOCTh KEPAMUKH, HUX 3aBUCUMOCTH OT COCTaBa W
Temneparypbl. MeTtoabl oueHku. TepMuueckne HANpsKEHHsT B MaTepuallie U M3JCIUSX,
TEPMOCTOMKOCTh KepaMUKHU. DaKkTOpPbI, ONPEACIIAIONINE TEPMOCTOMKOCTb. METOIbl €€ OLICHKHU.
[TyTn noBsilIeHUSI TEPMOCTORKOCTH. MOPO30CTOMKOCTh KEPAMUKH.

3.4. OrueynopHocTh U JAe(opMalMOHHBIE CBOICTBA KEPAMHMKH IPU MOBBIIICHHBIX
TeMIeparypax.

OrneynopHocTh U onpezaenstonue ee pakropsl. [lon3ydects (kpuil) kepaMuku. MeTo bl
OLIEHKH. BiinsiHre CTpyKTyphl, HOPUCTOCTH, TeMIepaTypsbl. JynTenpHas MPOYHOCTh KEPAMHUKHU.

3.5. Dnekrpodusznyeckue cBOWCTBa KEPAMUKH.

[IpoBoguMOCTh  KE€paMUKH, €€ MEXaHW3Mbl M  TEMIEpaTypHas  3aBHCUMOCTb.
Kepamuueckne NpoBOJHUKH, CBEPXIPOBOJHUKH, IOJYIPOBOJHUKHM U JUIJIEKTPUKH.
[lonspuzauusa KepaMuUKH, €€ BHABl MU CBA3b C JIUAJIEKTPUYECKON MPOHUIAEMOCTHIO.
TemneparypHass ¥ YacTOTHas 3aBUCHUMOCTb JUAJIEKTPUUECKONM MPOHUIAEMOCTH KEpaMHKHU.
JIM3IeKTprUecKue MOTEePH, UX BUJBI U CBSI3b C XUMHUECKUM, (ha30BBIM COCTaBOM U CTPYKTYpPOI
KepaMuKd. TemneparypHas M  4YacTOTHas  3aBUCUMOCTH  JUDJIEKTPUYECKHX  IOTEPH.
OneKkTpuyeckass MPOYHOCTh KEPaMUKH, BHJbl M MEXaHU3Mbl MpoOos. MeToabl H3MepeHUus
IEKTPUYECKUX CBOMCTB.

3.6. IIbe30KkepaMuyECKuE MaTEpUAIIbI.

OcHoBHbI€ NIOKa3aTeNn. BiausHue cocTaBa U CTPYKTYphI Ha IIbE30CBOMCTBA.

3.7. MarHuTHble CBOICTBa KEpaMUKHU.

OcHOBHBIE CBeieHUS O TMpHpoJe ¢eppoMarHeTusmMa KepaMHUKH, HaMarHUYE€HHOCTb,
MarHuTHas IMPOHULAEMOCTb, KOApUMUTHBHasg cuia. Temneparypa Kropu. Marnurtomsrkue u
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MarHuTOXecTKue (peppuThl. BnusHUe CTPYKTYpBl HA MAarHUTHBIE CBOMCTBA.

3.8. Onruueckue cBOMCTBa KEPAMUKHU.

B3anMopeicTBue KEpaMUKH CO CBETOM, pacCesHUE, IMOIVIOLIEHUE U OTPAKEHHUE CBETA.
Kepamuka kak mosiynmpo3payHoe Teno, Oenu3Ha KepaMHUKH W METOJAbl €€ OLECHKU. BrimsHue
IIpUMeECEN Ha ONITUYECKUE CBOMCTBA KEPAMHUKHU.

3.9. XuMHueckue cBOMCTBa KEPAMUKH.

®DakTOphl, ONPEALIIAIONINE COIPOTUBIICHNE KOPPO3UU: XUMHUECKasi HHEPTHOCTh TJIaBHBIX
U BTOPOCTENEHHBIX COCTABIISIIOIIMX KEPaMUKH, IOBEPXHOCTHAsE TEKCTypa U IOPHUCTOCTb,
o0Opa3oBaHue 3aIIMTHOTO CJOs, Temmeparypa. [loBeaeHue pa3TUYHBIX BUAOB KEPAMHUKH B
KOpPpO3MOHHBIX cpenax. [Imako- u cTeKII0ycTONYMBOCTD, YCTOMYMBOCTh KEPAMUKH K JACHCTBHUIO
BOJAbl U €€ TMapoB (BIQKHOCTHOE pACIIMPEHHUE), KHUCIOT, WIeJoYel, Ta30BBIX Cpel,
OMOCOBMECTUMOCTh KepamMuKu. KaTanmuTuueckue cBONCTBA KEPAMUKH.

4. O0beM yueOHOM THCHUIIINHBI

Bun yaeOHol paboThl Beero CeMGeCTp
3E Axkan. u. 3E Axkan. 4.
OO611ast TPYA0€MKOCTh IUCHUTIIMHBI 8 288 8 288
KoHTakTHas paboTta - ayAuTOpHBIC 2,67 96 2,67 96
3aHSITHS:
Jlexrum 0,89 32 0,89 32
[TpakTndeckne 3ausTHs (113) 0,89 32 0,89 32
JlaboparopHbie paboThI (JIp) 0,89 32 0,89 32
CamocrosiTeJibHasi paboTa 4,33 156 4,33 156
KonTakTHast camocTosiTennbHast pabora ) )
4,33 4,33
CamocrosiTeIbHOE U3YUEHHE Pa3/IeiioB 156 156
JMCIUTUTHHEI
Buabl KOHTpOJIA:
JK3aMeH 1 36 1 36
KonTakTHas paboTa — mpoMexyToyHast 04 04
aTTecranus 1 ' 1 ’
[ToaroToBka K sK3aMeHy 35,6 35,6
Buja uTOroBoro KOHTpoOJIs: IK3aMeH
Bun yuebHoit paboThl Beero CCM6GCTp
3E AcTp. u. 3E Actp. 4.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 8 216 8 216
KOHTaKliHa}I paborTa - ayTMTOpHbIE 267 79 267 79
3aHSTHS:
Jlexuun (Jlek) 0,89 24 0,89 24
ITpaktueckue 3anstus (113) 0,89 24 0,89 24
JlaGopatopHsie pabotsl (JIP) 0,89 24 0,89 24
CamocrositesbHas padora (CP) 4,33 117 4,33 117
KonTakTHas camocrositenbHas paboTa ) )
4,33 4,33
CaMoCTOATENTbHOE U3YUEHHUE Pa3/IeoB 117 117
JVCIUTUTAHBI
Buabl KOHTpOJIA:
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9K3aMeH 1 27 1 27
KonTakTHasi paboTa — IpoMe:KyTOYHAs

0,3 0,3
aTTecTanus 1 1
I[MoaroroBka K IK3amMeHy 26,7 26,7
Buja nTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNITIHHBI
«XHMHYEeCcKas TEXHOJOTUA CTEKJIa»

1. Heab AUCHUIIMHBI — TPUOOpPETEHUE 3HAHUM U KOMMETEHIMHA B 00JIacTU (PU3UKO-
XUMHH CTEKJIO00pa3HOTrO COCTOSIHMSI BELIECTBA, TEOPETUUECKHX OCHOB CTEKOJbHOW TEXHOJIOTUU
U UX MPaKTUYECKON peasnu3aliy B IPOU3BOJACTBE OCHOBHBIX BUJIOB CTEKJIOU3CIINH.

2. B pesyabrare wu3y4eHusi AUCUMILVIMHBI O0y4Yaluuiics 1m0 Nporpamme
O0akajiaBpuaTa J10JI5KeH:

Obnadams cnenyronumu npodeccuonHanbHbiMu (I1K) komneTenusamu:

— CIIOCOOHOCTBIO OCYILIECTBISATh TEXHOJOTHYECKMH TPOLECC B COOTBETCTBHHM C
perjaMeHTOM U HCIOJIb30BATh TEXHUYECKHE CPEICTBA JJIsi M3MEPEHHs] OCHOBHBIX IapaMeTpoB
TEXHOJOIMYECKOTO MpoIiecca, CBOMCTB Cchipbs 1 npoaykiuu (I[TK-1);

— TOTOBHOCTBIO TPHUHUMATh KOHKPETHBIC TEXHHUYECKHE pEIICHHS TpH pPa3pabOTKe
TEXHOJIOTUYECKHX IPOILIECCOB, BHIOMpAaTh TEXHUYECKHE CpPEACTBA M TEXHOJOTMH C YYETOM
IKOJIOTMYECKUX TocieaAcTBUi ux npumenenus ([1K-4);

— TOTOBHOCTHIO HMCIIOJIb30BAaTh 3HAHUE CBOMCTB XMMUYECKUX AJIEMEHTOB, COCIUHEHUN U
MaTepHaJIOB Ha MX OCHOBE JUTS PelieHus 3a1a4 npodeccruonanshoi aesrenpaoctu (I1K-18);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPHUM Ui pelieHUs
BO3HUKAIOMIMX (PU3NUYECKHUX 33/1a4, CAMOCTOSATEIBHOrO pruoOpeTeHns Gu3nuecKux 3HaHUH, s
MMOHUMAaHUS MPUHIUIIOB pabOThl MPUOOPOB U YCTPOUCTB, B TOM UYHMCIIE BBIXOISIIUX 3a MpeIeibl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namo:

— O0COOEHHOCTH CTPYKTYpbI, CTPOCHHS U CBOMCTB BeLIECTBA B CTEKIOOOpa3HOM
COCTOSIHUM;

— o0mue 3aKOHOMEPHOCTH (PU3UKO-XUMUYECKUX IIPOLIECCOB B CTEKI000pa3yHOIMINX
pacriaBax 1 CTeKJax;

— TEOPETUYECKHE U TEXHOJOTMYECKHE OCHOBBI IMPOLECCOB CTEKOJIbHOM TEXHOJOTHH,
OCHOBHBIE TEXHOJIOTHYECKHE PEXKUMBI U ITapaMeTpbl pabOThl TUMOBBIX MPOMBIIIJICHHBIX TUHUMN.

Ymemy:

— aHaJIM3UPOBATH B3aMMOCBS3H XHUMHUYECKOTO COCTaBa, CTPYKTYPHI U CBOMCTB CTEKOI;

— MPOTHO3UPOBATh YPOBEHb CBOMCTB M OIEHUBATh BO3MO>KHBIE OOJIACTH IPUMEHEHHS
CTEKOJI B 3aBUCUMOCTH OT XUMHUYECKOTO COCTaBa U TEXHOJIOTHH MOJTyUEHUS;

— MPUMEHSITH OCHOBHBIE TEOPETUYECKHE MOJOKEHUS K aHaJIN3y PE3yJIbTaTOB HAYyYHbBIX U
TEXHOJIOTHYECKUX UCCIIEIOBAaHHM B 00JIaCTH CTEKJIa.

Braoemy:

— OKCIEPUMEHTATbHBIMH METOaMHU OTIPEIeNICHUS] CBOMCTB CTEKOT,

— MeToJaMHU pacueTa PU3NKO-XUMHUUYECKUX CBOWCTB CTEKOIT;

— HaBBIKAMU TIOCTAaHOBKH M TPOBEACHUS OKCIEPUMEHTa, aHalu3a W HU3JOKEHUs
pEe3yNbTaTOB OJKCIEPUMEHTAa TpU BBHINIOJHEHUH HCCIEIOBaTENbCKOW paboTel B oOnactu
TEXHOJIOTUH CTEKIIA.

3. KpaTkoe coaepxaHue IMCUMILIHHbBI

Pa3znen 1. CtpykTypa u cBOICTBa CTEKOI
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1.1 Benenne. CTexnooOpazHOe M KPUCTAIUTMUECKOE COCTOSIHHE BEIIECTBA, CTPYKTYPHBIC
IapaMeTphl CTEKOI.

Crexno kak marepuas. [IpuposHoe CTEKIO M HCTOPUYECKHI aCHEKT CTEKJIOIEINus.
Knaccudukanuss crekon mo HaszHaueHuto. O030p crekos pasHbix TUMOB.CTEKI000pa3Hoe |
KPUCTAJIJIMYECKOE COCTOSIHUE BEILIECTBA, CTPYKTYPHbBIE TAPaMETPbI CTEKOJI.

Ompenenenue mnoHsATUH '"crekio", "cTekimooOpasHoe cocrosinue", 'cTekioBaHue'.
OCOOEHHOCTH CTEKJIOBHIHOTO M KpPUCTAJUIMYECKOTO COCTOSHUSI BEIIeCTBA. XapaKTepHbIE
MPU3HAKU CTEKJIOOOpa3HOro cocrosiHus. Temmeparypa crekioBaHus Tg W uHTEpBal
cTexnoBaHus. OcoOEHHOCTH U3MEHEHUS CBOMCTB B MHTEPBAJIE CTEKJIOBAHUSI.

OcHoBHbIE THUIOTE3Bl CTpoeHUs crekna. lloHsaTHe o0 crekiooOpasoBarensix u
MoAu(HUKaTOpax, MOCTUKOBOM M HEMOCTHKOBOM Kuciopoje. KpucramioxumMuueckuii mojaxos K
OTMCAHUIO CTPOECHUSI CTeKJIa. MUKPOHEOAHOPOIHOE CTPOCHHE CTEKII000Pa3yIOIINX PacIlilaBOB U
CTEKOJL.

CTpyKTypHbIE MapaMeTpbl CTEKOJ: CTENEHb CBSI3aHHOCTU CETKH, CWJIa MOJS KaTHOHA,
NpUpO/a W  DBHEPrus CBSA3M, HOJAPU3YEMOCTb, 3JIEKTPOOTPHUIATENBHOCTh  KaTHOHOB.
OcoOeHHOCTH CTPOEHHUSl Pa3IMUYHBIX TPYMN CTEKOJ — CHUJIMKATHBIX, OOpaTHBIX, (OCPaTHBIX.
CoBpeMeHHbIE NPEACTABIECHUS O CTPOCHUU CTEKIIA.

1.2 BSI3KOCTh ¥ TOBEPXHOCTHOE HATSHKEHHUE CTEKOJ.

Bsskocte crexna. TemmeparypHas 3aBHCHUMOCTb BSI3KOCTH, €€ MAaTe€MaTH4ecKoe
OMHCaHWEe. DHEPrus aKTHBAllMM BS3KOTO TEUYEHUS M €€ OompeleseHue. BrusHue pa3nnyHbIX
(akTOpOB Ha BSI3KOCTh CTEKOJI. XapaKTEPUCTUUYECKHE TEeMIIepaTypbl U COOTBETCTBYIOLIUE UM
3HAYeHHUs BA3KOCTU. TexHOoJornueckas Iikana BsS3KOCTH. [loBepXHOCTHOE HATsHKEHHE CTeKa U
€ro poJib B TEXHOJIOTHH.

1.3 Mexanndeckne CBOMCTBA CTEKOJL.

[InotHOCTh cTekna. BiusgHMe cocTaBa W TEIJIOBOIO MPOIUIOTO HA IMJIOTHOCTb.
TemnepaTtypHasi 3aBUCUMOCTb IJIOTHOCTH CTEKJIA.

Teopernueckas M TeXHHUYECKass MPOYHOCTh. BBICOKONMPOYHOE COCTOSHUE CTEKJa U
MpHUpoO/Ia ero pa3ynpouHeHus. Teopuu MpoyHOCTH cTekia: sHepreTryeckas Teopus ['puddurca,
cTaTucTUyeckas Teopus. BrnusiHue cocraBa, CTPYKTYphl M TEIJIOBOTO MPOIJIOTO0 HAa MPOYHOCTH
oe3nedekTHOro U JedeKTHOro crekia. MacmTaOHbld (GakTOp M €ro BJIMSHHE Ha MPOYHOCTD.
Cratudeckasi 1 TUHAMHYECKast MPOYHOCTb. MeTo bl YIIPOUHEHUS CTEKIOU3ICIHUA.

VYnaapHas Bsi3KOCTb. TBEpIOCTh KaK XapaKTEPUCTHUKA MPOYHOCTU MOBEPXHOCTHOTO CIIOS
crexna. Ponb TBepmocTH mpH  MeXaHUYECKOW 00paboTke crekiou3Aenuil. VYmpyras u
iacTuyeckas aedopmanus CTekjia B Pa3IMYHbIX TEMIEpaTypHBIX HMHTEpBaiax. | paHUIIbI
MPUMEHUMOCTH 3aKkoHa ['yka.

Brnusinue cocraBa, TEIUIOBOrO MPOIJIOrO, TeMIepaTyphl Ha (DU3HKO-MEXaHHMYECKHe
CBOMCTBA.

1.4 Tenmopu3nveckue CBOMCTBA CTEKOJ.

[Ipupoaa TemoBoro pacumupenust cTekia. JumatoMmerpuueckass KpuBas pacIiIUpeHUs U
XapaKTepUCTUUYECKUE TOYKM Ha Hel. BiusHHMe XMMHUYECKOro cOoCTaBa U CTPYKTYPHI CTEKJIa Ha
TemnepaTypHblil ko3dduruent nmunelnoro pacmupenus (TKJIP). TemnepaTtypHas 3aBUCHMOCTB
TKJIP. Pons TKJIP B TeXHOJIOIMU ¥ TPUMEHEHHUH CTEKIIA.

[Ipupona TennonpoBOJHOCTH CTEKOII. 3HAUYEHUS TEIUIOEMKOCTH IPOMBILIUIEHHBIX CTEKOI.
Bnustaue coctaBa v Temneparypsl Ha TeIUI0(U3nYecKue CBONCTBA.

CBs3b TEPMOCTOMKOCTHM € MEXaHWYECKMMHU U (DU3MYECKMMM CBOMCTBAMM CTEKJA.
VpaBHenuss Bunkensmena-lllorra wu bapreneBa. BrausgHue cocraBa CTEKJIa, CKOPOCTH
OXJAKIEHUS (HarpeBaHWsA), TOJIIMHBI H3AEIMM Ha TEPMOCTOMKOCTb. TepMOCTOMKOCTH
IIPOMBIIIJIEHHBIX CTEKOJ.

1.5 DnexTpuyeckue CBOWCTBA CTEKOJI.
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[Ipupona TPOBOJMMOCTM CHJIMKATHBIX CTEKOJ M paciuiaBoB. TemmepaTypHas
3aBUCHUMOCTh MPOBOJAMMOCTH. ODHEpPrusi akTUBallMKM MpoBoauMmocTtH, Temmeparypa TK-100.
BnusHue cocraBa M CTPYKTYpHBIX MapamMeTpoOB CTEKJIAa HAa MPOBOAMMOCTb. [lonuinenodyHoit
addekr. [ToBepxHOCTHAS U 00BEMHASI AIEKTPOTIPOBOTHOCTD.

[Ipupona mongpuzanuum B CcTeKiIax (AJIEKTpOHHAs, MHOHHAas). JudnaexTpuueckas
MPOHUIIAEMOCTh CTEKOJ, €€ CBs3b C JAPYrMMH CBOMCTBaMH (TUIOTHOCTh, KO3(QHIIMEHT
npenomiieHus). Buapl AMAIEKTPUYECKUX MOTEpPb: MOTEPU IPOBOJUMOCTH, PEJIaKCAIlMOHHBIC,
pe3oHaHcHble. Buapl nmpo6os. 3HaueHUs IUAICKTPUYECKUX CBOWMCTB MPOMBINIICHHBIX CTEKOJI.
Bnusinue cocraBa u TemMnepaTypbl Ha IUIEKTPUYECKHE CBOMCTBA CTEKOJL.

1.6 OnTrueckue cBOICTBA CTEKOI.

CrexTpsl COOCTBEHHOTO MPOIYCKAaHUS CTEKOJI B ONTHYECKOM JHarna3oHe JIMH BOJH.
VYcnoBus mpo3pavyHOCTH, TOHSATHE TPAHUYHOU JUTMHBI BOJIHBI. CHEKTpajgbHBIE XapaKTePUCTUKH
HEOKpAIIEHHBIX M [BETHBIX CTEKOJ. MeXaHu3Mbl OKpaIllUBaHHWS CTEKJIa HWOHHBIMH,
MOJIEKYJIIPHBIMU, KOJUIOUTHBIMHU KPACUTEIISIMHU.

OTtpakeHue cBeTa M €ro MCIMOoJIb30BaHME B TEXHOJOTuMU crekia. [losHoe BHyTpeHHee
OTPaKEHHE KaK OCHOBA MOJYYEHUSI ONTUYECKUX CBETOBOJOB, TUH3 DpeHers.

[Tokazarens mpenomileHUs U AWCIEpCcHs MoKa3aTels MpeloMieHus cTekna. J(marpamma
A060e u knaccudukanusi ONTUYECKUX CTeKoJ. BiusHue pa3nuuHbIX (akTOpoOB Ha MOKa3aTelb
npenomiieHus crekoi. Pedpaknus. O0nacTy MPpUMEHEHHS CTEKOJI ¢ Pa3IMYHBIMUA ONITHYECKUMU
MTOCTOSTHHBIMH.

1.7 Xumnueckasi ycTOMYUBOCTb CTEKOJI.

MexaHu3M XUMHUYECKOTO pa3pyIICHHs] CTEKJIa MPU B3aUMOJCUCTBHUU C Pa3IUYHBIMHU
peareHTamu (BOAOHM, KHUCJIOTaMH, LielodyaMu). BiusHue cocraBa, Temiieparypbl, BUIa U
KOHIICHTPAIIUM pPEareHTa Ha XUMHUYECKYI0 CTOMKOCTh crekia. [lomumenoyHoit sddext mnpwu
B3aMMO/JICHICTBUM CTEKJIa C BOJOM M KHcIOTaMHU. [‘HaponuTHUeckue Kiacchl U KiaccuuKaius
CTEKOJ O XUMHYECKOW CTOMKOCTU. [lyTM MOBBIIEHHS XWMHYECKOW CTOMKOCTH CTEKON M
CTEKJIOU3IECINH.

Pa3nen 2. OCHOBEI CTEKOJIEHON TEXHOJIOTHU

2.1. O06mue MPUHIKITBI CTEKOJIBHOW TEXHOJIOTHH.

XapakTepucTUKa OCHOBHBIX KOMIIOHEHTOB U KJIacCU(UKALUSA CTEKOJ MO XUMUYECKOMY
coctapy. OOo0OIIeHHAas TEXHOJIOTUYECKass CXeMa IPOM3BOJICTBA CTEKJIAa M CTEKIOU3JCNU.
OCHOBHBIE TEXHOJIOTUYECKHUE CTAIUU U UX XapaKTEPUCTHUKA.

2.2. CpIppeBble MaTepHalibl U IPUTOTOBICHUE CTEKOJIbHON IIMXTHI.

Knaccudukanuss ~ CbIpbeBBIX ~ MaTEpUaAlOB,  UCIOJB3YEeMBIX B CTEKOJBHOM
MIPOMBIIITIEHHOCTH. TpeOoBaHUs, MPEAbsABIsSEMbIE K CBHIPHEBBIM MaTepuaiaM, CTaHAAPTHL
['maBHBIE M BCIIOMOTATENbHBIE CHIPHEBBIE MAaTe€pUaibl. TE€XHOIOTMYECKUE CXEMbl MOATOTOBKHU
CBIPBEBBIX MAaTEPHAIIOB HA CTEKOJIbHBIX 3aBojaX. CTEKOJIbHBIN 00¥ Kak ChIPHEBOM MaTepua Jist
ctexnoBapeHusi. COBpeMEHHOE COCTOSIHUE ChIPhEBOM 0a3bl CTEKOIbHON MPOMBIIUICHHOCTH.

TpeGoBaHusi, MpeabABIsIEMbIE K CTEKOJIbHOU MIMXTE, MX 0OOCHOBAaHUE U OOecleueHue B
YCIOBHUSIX IPOMBIIUICHHOIO NPOU3BOACTBA. TEeXHOJIOrMYecKass cXemMa M I[apaMeTpbl
MPUTOTOBIICHUSI  IIUXTHL. TpeOoBaHUS, TMpPEAbSABISEMbIE K  YCIOBHSIM  XpaHEHUS U
TPAHCIIOPTUPOBKH IIMXTHI.

Meroanka pacdyeTra MPOMBIIUIEHHBIX CTEKOJIBHBIX HMIUXT MO 33JaHHOMY COCTaBYy CTEKIaA.
Koppektuposka peuentyp muxrt. KoHTpoas kaduecTBa ChIphEBBIX MaTEpHAIOB U MMXTHL. [lyTn
COBEPILIEHCTBOBAHUS TEXHOJIOTUU MOJATOTOBKHM CTeKOJbHOU MUXTHL. [Ipumenenune ACY TII npu
MOJATOTOBKE CHIPHEBBIX MATEPUAJIOB M COCTABIICHUHU IITUXTHI.

2.3. TeopeTndeckue U TEXHOJIOTHUECKHNE OCHOBBI CTEKIIOBAPEHHUS.

OU3NKO-XUMHUYECKUE TPOLECChl M TOCIEI0BATENLHOCTh (ha30BBIX MPEBpAIlEHU B
UXT€ B XOJe crekinoBapeHus. [IITb 3TanoB CTEKIOBapeHUs, UX XapaKTEPUCTHKA,
JTUMUTHPYIOIINE NPOLECCHI, TEMIEPATYPHbIE HHTEPBAJIbL.
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[IpakTnueckas peanu3alusi CTEKJIOBAPEHHUsS B COBPEMEHHBIX CTEKJIOBAapEHHBIX I€yax.
VYcioBust 1 0COOEHHOCTH IpOBapa CTEKOJBHOM IIMXTHl B IMPOMBIIIJIEHHBIX CTEKIOBAPEHHBIX
nmevyax (TOPIIKOBBIX, BaHHBIX). OCOOCHHOCTM H pOJIb TEIUIOOOMEHAa W MaccooOMeHa B
CTEKJIOBAPEHMH, IyTH ONTUMHU3ALUMM 3THUX sBJICHUH. Kaprorpamma 3epkana CTEKJIOMACCHI.
TexHosornueckue pexuMbl BapKH CTEKOJI Pa3IW4HbIX THIOB. OCOOEHHOCTH M NEPCIEKTUBBI
MPUMEHEHMSI  DJIEKTPOPHEPTUHM B  CTEKJIOBapeHUU. CpaBHUTENBHBIM aHAJINW3 TEXHUKO-
SKOHOMMUECKHUX MOKa3aTesell paboThl CTEKJIOBAPEHHBIX NIeUel pa3IMyHON KOHCTPYKIUH.

Knaccudukanus, npupoaa ¥ NpUYMHbI TOSBICHHUS TIOPOKOB CTEKIIOMAcChl. Jlnuarnocruka
IIOPOKOB U IYTH UX YCTPAHEHUS.

2.4. ®opMoOBaHUE CTCKIOU3ICITHA.

TexHonornueckue CBOMCTBA CTEKOJIBHBIX pacIyIaBOB  (BSI3KOCTb, IOBEPXHOCTHOE
HaTSOKEHHE, KPUCTAJUIM3Al[MOHHAsg CIHOCOOHOCTh) M HMX pojib B Ipoueccax (opMOBaHUs
crexnonsaenuil. "nunueie" u "kopotkue" crexna. Kunernka oxyaxaeHus U TBEpIEHUS CTEKIa
npu popmoBanuu. Knaccuduxanus u pasHOBUIHOCTH cioco00B (GOpMOBaHUS, UX MPUMEHEHUE
Ui (OopMOBaHUS CTEKIIOU3/AETNI pa3HOTO THIIA.

2.5. OTXHT CTEKIOU3ICTHH.

TepMuueckue HaIpsHKEHUS B CTEKIIE, MEXaHU3MbI M 3aKOHOMEPHOCTH UX BO3HUKHOBEHMUS
U pelakcaluM, BIWSHAE Ha CBOMCTBA CTEKIOM3JECIHMA. MeTonpl HM3MEpEeHUs HaINpsKEHUU,
YPOBEHb JOMYCTUMBIX HAIPSDKEHUN B CTEKIOU3IEIHSIX.

OTXHr crekia Kak 3aBepIlarolasi CTaJus TEXHOJOTHMU MPOU3BOJCTBA CTEKIOU3IEIHMN.
TemmepaTypHblii M BA3KOCTHOM HMHTEPBAIbl OTXKHUra. TEXHOJOTMYECKHE DPEKHMBI OTKHIa,
MeTO bl X pacyera. KoHTposIb KauecTBa OTKUTA.

Bunp! Opaka cTekna u CTEKJIOM3AEINN, IMarHOCTUKA U MEPOIIPUATHS 110 UX YCTPAHEHUIO.

4. O0beM yueOHOH TUCUMIIJIMHBI

Beero Cemectp
Bun yaeOHol paboTh 6
3E Axan. 4. 3E Axag. 4.
OO611ast TpPYA0EMKOCTh IUCHUTIIHHBI 8 288 8 288
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 2,67 96 267 96
Jlexkmn 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (113) 0,89 32 0,89 32
JlabopaTtopHubie paboTs (JIP) 0,89 32 0,89 32
CamocrosiTejibHasi padoTa 4,33 156 4,33 156
KonrtakTHas camocTosTenbpHas pabora - -
CaMocTOATENHbHOE U3YUCHHUE Pa3/IeoB 4,33 156 156 156
JUACIUTUIMHBI
Bujabl KOHTPOJIS:
IK3aMeH 1 36 1 36
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIHS 1 0,4 1 0,4
IToaroToBka K 5K3aMeHy. 35,6 35,6
Buja nTOroBoro KOHTpoJIsi: IK3amMeH
Cemect
Bun yae6HOM paboThI Beero 6 ’
3E | Actp. u. 3E | Akan. 4.

OO01ast TpPyA0E€MKOCTh TUCIUTIIHHBI 8 216 8 216
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 72 267 96
Jlexun 0,89 24 0,89 24
[Tpaktaeckue 3anstus (113) 0,89 24 0,89 24
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Jlabopatopusie padotsi (JIP) 0,89 24 0,89 24
CamocrosiTejibHasi padoTa 4,33 117 4,33 156
KoHnrakTHas camocrositenbHas paboTa - -
4,33 4,33
CaMocCTOsATETbHOE U3YUYEHUE PA3/IeIOB AUCIIUIUIMHBI 117 117
Buabl KOHTPOJIA:
JK3aMeH 1 27 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1 0,3 1 0,3
[TonroroBka K K3aMeHy. 26,7 26,7
Bua nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanus padoyeil MPOrpaMMbl AU CUMIIJIMHBI
«OCHOBBI MEHEPKMEHTA 1 MAPKETHHIa B XHMH4YeCKOH TeXHOJIOTHH TYrOIJIaBKUX
HEeMeTANJIMYeCKUX U CWINKATHBIX MATepPHAI0B»

1 Ileap AUCHMIUVIMHBI — TIOJIyd€HHWE CHUCTEMBI 3HAHUH O 3aKOHOMEPHOCTSX
(YHKIIMOHUPOBAHUS TPESANPHUATHS B O0JaCTH MEHEDKMEHTAa W MAapKeTHHTa; H3y4YCHHE
OPraHU3aIMOHHON CTPYKTYPHI IPEIPHSITH, GOPMBI B METOJIBI YIIPABIICHUS WM.

2 B pe3yabraraM u3yYeHUs] AUCHUILUIMHBI OOydYamIIuiics MO mporpamMme
0akajiaBpuaTa J10JIKeH:

Obnaoams cnenyromumu obmenpodeccuonanbubiMu (OIIK) ' npodeccrnonanbHEIMU
(I1K) xomneTeHuusAMu:

— CIHOCOOHOCTHIO TMMOHMMATh CYIIHOCTh UM 3HaueHHWEe HH(OpMalMU B Pa3BUTHU
COBPEMEHHOTO MH(OPMALIMOHHOTO 00IECTBA, CO3HABATh OMACHOCTh U YIPO3bl, BOSHUKAIOIIUN B
3TOM TMpoIecce, COOMIOAaTh OCHOBHBIE TpeOOBaHMS HH(POPMAIIMOHHON O€30MacHOCTH, B TOM
YKCyIe 3aUThl rocyaapcTBeHHo Taiusl (OITK-4);

— TOTOBHOCTBIO MCIOJIb30BaTh HOPMAaTUBHBIE JOKYMEHTHI MO KaYeCTBY, CTaHIApTU3ALNU
u cepTu(UKALUKU TPOAYKTOB W MX U3JACIUNA, DJIEMEHThl HSKOHOMHUYECKOTO aHalu3a B
npaktudeckoii aestenpaoctu (11K-3);

—  CHOCOOHOCTBIO  aHAJIM3UPOBATh  TEXHUYECKYIO  JIOKYMEHTAallMl0, MOAOUpaTh
o0opynoBaHKe, TOTOBUTH 3asiBKU Ha proOpeTeHre u peMoHT obopynoBanus (ITK-9);

— TOTOBHOCTBHIO H3YydaTh HAyYHO-TEXHMUYECKYI0 MH(OpPMAINIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

3namo:

- TEOpEeTHYECKUE OCHOBBI U METO/IbI BEIPAOOTKHU LI€JIeH U cTpaTeruu OuszHeca;

- MPUHIUIBL T[OATOTOBKH JOKYMEHTAlMU JUIS CO3JaHHS CHCTEMbl MEHEKMEHTa
KauecTBa MPeIpUITHUS;

- METOJbl U TEXHOJIOTUU MPUHATHUS U peaTn3alii YIPaBICHUYECKUX PEIICHUN.

Ymemy:

- COCTaBJIATH 3asBKH Ha 000py/I0BaHUE;

- pa3pabaTbIBaTh TEXHUYECKYIO TOKYMEHTAIHUIO;

- TMPUHUMATh YIPaBIEHYECKHE PEIICHUS] U OPTraHN30BBIBATh UX BBIIOJIHEHUE;

- cobupark, 00padaThIBaTh U UCTIOIH30BAThH YIPABIEHYECKYIO HHPOPMAIIHIO;

- paboTaTh C yIpaBICHUECKON TOKyMEHTAIlMeH, MOJb30BaThCsl 3aKOHAM, HOPMaMH M
MpaBUJIaMU aMHUHUCTPATUBHON JAESITEIbHOCTH;

- pacmpenensTb 0053aHHOCTH U OTBETCTBEHHOCTb;

- HCIOJb30BaTh METOAbl MOTHUBAILIUU TIEPCOHAIIA;

- KOHTPOJIUPOBATH U PETYIUPOBATH UCTIOJHEHUE TIJIAHOB.

Braoemy:

- HaBBIKAMH MPUMEHEHHS ONTUMAIBHBIX TIOJIX0JI0B JUIS TUATHOCTHKU U aHATN3a PHIHKA;

- MEeTOoJaMH PyKOBOJICTBA MEPCOHAIIOM;
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- HHCTpyMeHTaM# 3(PEKTHBHOTO YIPABICHUS MPEIIPUATHEM.

3. KpaTtkoe coaep:kaHue TUCHUILINHBI

Pa3nen 1. OcHOBBI ynpaBiieHUs IPEAIIPUSATHEM

Beenenne. Ilpenmer, meronq u colepkKaHHWE JUCHUIUIMHBL Teopus ympaBiICHHS.
CymHocTe M cojaepkanue ympaBieHUs. OCHOBHbBIE TOHSTHS Y(PPEKTUBHOCTH YIIPABICHHUS.
Cnemmduka  yrmpaBlIEHYECKOH  JESATEIBHOCTH, COBPEMEHHBIE TMPOOJIEMBbI  yIpaBJICHUS.
3aKOHOMEPHOCTH M NpHHIUNBI yrpaBieHus. CyObeKTHBHBIE W OOBEKTHBHBIE (DaKTOpHI B
ynpasiaeHud. Cuctema ynpasieHHUs NpPEANpUiTHEM U ee cTpykrypa. OueHka 3¢ ¢eKTUBHOCTU
yrnpasinenusi. [loHATHE CHCTEMBI ympaBieHUs, pacupeneieHue (QYHKIUH, MOJTHOMOYHMNA U
OTBETCTBEHHOCTH. [IpHMHIMIBI TOCTpOEHUs cHCTeMbl ynpasieHus. LleHTpanuzanus u
JelleHTpanu3alus ynpasieHus. JlenerupoBaHue NOJHOMOYMI B Mpolleccax YIpaBJICHUS.
OpranuzalvoHHasi CTPYKTypa npeanpusituss W ux Buabl. [lokasatenu >¢p¢peKTUBHOCTH
yIpaBiIeHUS.

Paznen 2. OCHOBBI MEHEKMEHTA

enu B cucreme ynpasienusi. PazpaboTka crpateruii U ruiaHoB opranuzanuu. Llemu u
LenenojaraHue B ympaBieHuH. Ponb 1enm B opraHu3alud M OCYLIECTBJIEHHH IPOILIECCOB
ynpasieHus, kinaccudukanus menei. [loctpoenne aepeBa teneir. Coderanune paszHOOOpa3us
uened u (QyHkouil MeHempkMmeHTa. Cucrema ympasiieHuss mo nensm. CrpaTeruss U TakTHKa
ynpasieHus. CylHOCTb, IPUHLUIIBI M1 METO/Ibl Tu1aHupoBaHud. [Ipoiecc BoIpaOOTKU CTpPATErHH.
@opMBl TEKYIIETO IJIaHUPOBaHMs. TexXHOJOrus pa3pabOTKH W MPHUHATHUS YHPaBIECHUYECKUX
pemenuii. Pa3paboTka  ympaBiIeHUYECKHUX  PEIICHHIA. [lonssitTue wu  KIaccupuramms
yIpaBIe€HYECKUX PEIIeHNH, OCHOBOTIOJIAraloue MEMEHTBI JeSTeIbHOCTH, YCIOBUS U KPUTEPUH
NPUHATHS PELICHUM, MPOLECC M MOJENIM IPHUHATHA YINPABICHYECKUX DPELICHUH, peanu3anus
YIPaBIEHYECKUX pelleHui. Biacte B cucreme ynpasiieHus. JIMAepcTBO M CTHIIB YIIPABIICHUS.
OTHOLIEHNS BIACTH B CUCTEME yIpaBiieHHs. [[OHATHE U TUIOJIOTHS BIACTH; BIACTh U ABTOPUTET
MeHeKepa. VICTOYHMKM BJIacTM B YIPABICHUM OpPraHM3alMel; MapTHEPCTBO B IPOILECCAX
MeHeKMeHTa. JluaepcTBo u cTuiab ynpaieHus. IIponeccsl (opMHpOBaHHMS U OCHOBHbBIE
COCTaBIISIIOLIME JIMAEPCTBA. MOTHBALIMOHHBIE OCHOBBI YIpPaBICHHUA U KOH(IUKTHL. ['pynmoBas
JMHAMHUKA U KOH(IUKTBHI.

Paznen 3. OcHOBBI MapKETHHTA.

MapKeTHHI KaKk CUCTEMa YIPAaBICHUS, PEryJIMPOBAaHUS M H3ydeHHUs pbIHKA. [lonAtne
MapkeTuHra. [IpoucxokaeHue M CYIIHOCTh MapKeTUHIa, Leiaud MapkeTuHra. (OCHOBHbIE
IIPU3HAKA MapKETHMHIOBOro crTuwiid ymnpasieHus. Konuenuuu mapkeruHra. OCHOBHBIE BUIbI
MapkeTuHra. MapketunroBas cpena. Kommexkc  mapkermHra. OCHOBHBIE MapKETHHIOBBIE
uHCTpyMeHThl. CojaepkaHue U IpoLecc YIpaBieHUus MapKeTHHroM. OCHOBHbIE (DYHKLIUHU
MapkeTuHra. ToBapHas, LeHOBas, cOBITOBasE M KOMMYHUKAIMOHHAs MOJUTUKH (UPMBIL.
ToBapusble cTpareruu. Pa3paboTka HOBBIX TOBapOB.

4. O6beM yueOHOi JHCIUNIHHBI

Buner yae6HOI paboThI B saq. B axan.

el qacax
O01mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IUIaHY 3 108
KonTakTHas padora (KP): 0,9 32
Jlexuunm (Jlek) 0,45 16
[Tpaktueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CaMOCTOSTENBHOE U3YUEHHNE PA3JIEIIOB JUCIIUILINHEI 2,1 76

Buja KoHTpOJIA: 3a4eT - -
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. B 3ay. | Bactp.

Buner yae6HO paboThI e qacax
O0mas Tpy10eMKOCTh JMCIHIIJIMHBI 110 Y1eOHOMY ILUIaHY 3 81
Konraktnas pa6ora (KP): 0,9 24
Jlexuunu (Jlek) 0,45 12
[IpakTnueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CamocTosiTeIbHOE U3yYEHUE PA3/IEIOB JUCIIUIUIHBI 2,1 S7

Buja koHTpOJISA: 3a4eT - -

AHHOTanus padoyeil NPOrpaMMbl AU CUMIIJIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJTHPOBAHUS M YIIPABJEHHS KA4eCTBOM B XMMHYECKOMH
TeXHOJIOTUH TYTOIUIABKHUX HeMeTAJUNINYEeCKHX H CHIINKATHBIX MaTepUaJI0oB»

1. Ieab AMCHUTIMHBI — TTOJyYCHUE CHCTEMBI 3HAHUH O TEXHUYECKOM PEryJIMPOBaHUH H
VIIpaBJICHUW KA4YeCTBOM Ha TPEANPHITHAX B CHCTEME HAI[MOHAIBHOW DKOHOMHKH, BKIFOYAs
METOJIOJIOTHYECKHE OCHOBBI M 3aKOHOMEPHOCTH B YCIOBHSIX PBIHOYHOW SKOHOMHKH,a TaKKe
BHEJIPEHHE PEe3yJbTaTOB HAYYHO-TEXHUYECKUX U MPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B
peanbHBIN CEKTOP SKOHOMUKH.

2. B pe3yabTrare u3yYyeHHs JAUCHUILUIMHBI OOydawmmiicas 10 mnporpamMme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyromumu odmenpodeccnoHanbHpiMu (OIIK) u mpodeccnonanbHbIMU
(ITK) koMIeTeHIUSIMU:

— CHOCOOHOCTBIO BJIa/IeTh IOHMMAaHHUEM CYITHOCTH W 3Ha4eHHs] HHPOpMAIUK B Pa3BUTUU
COBPEMEHHOT0 MH(OPMALIMOHHOTO 00IECTBA, 0CO3HAHUE OTIACHOCTH U YIPO3bl BO3HUKAIOIIUX B
3TOM TIpollecce, CIOCOOHOCTBhIO COOMIOaTh OCHOBHBIE TpeOoBaHMs HWHGOPMAIIMOHHON
0€30I1aCHOCTH B TOM YHCJIE 3allIUThI TocyaapcTBeHHOM Taiiubl (OITK-4);

— TOTOBHOCTBHIO HCHOJHSITH HOPMATHUBHBIE JOKYMEHTHl [0 KOHTPOJIO KayecTBa,
CTaHIapPTHU3AIMHU U CepTU(UKALMY MPOTYKTOB U U3JIEIHMA, SIIEMEHThl SJKOHOMUYECKOTO aHaIu3a
B mpakTuyeckoii nesitensHoctH (ITK-3);

—  CHOCOOHOCTBIO  aHAJIM3UPOBATh  TEXHUYECKYIO  JIOKYMEHTAllUIO, MOAOUpaTh
000pyI0BaHKE, TOTOBHUTD 3asBKH U MPHOOpPETaTh U peMOHTHpoBaTh 0bopynoBanue (ITK-9);

— TOTOBHOCTBHIO H3y4aTh HAyYHO-TEXHHUYECKYI0 HH(POpPMAINIO, OTCUECTBEHHBIA H
3apyOeKHBIN OMBIT 10 TeMaTrKe nccaenosanuii (ITK-20).

3namu:

- OPUHIIMIIBI  COCTABIICHUS TEXHUYECKOW JOoKyMeHTauuu (rpagukoB padoT,
WHCTPYKIUH, TUIAHOB, CMET, 3asBOK Ha MaTepuaibl 1 000pYyIOBaHKE) U JIp.;

- TEOPETUYECKHE OCHOBBI M METOAbl pa3pabOTKU CTPAaTErHUecKUx Lemeit
JeSITeNbHOCTH MPEATIPUSATHS;

- MPUHIIMIBI TTOATOTOBKH JOKYMEHTAI[MU ISl CO3JaHUSl CHCTEMBI TEXHHYECKOTO
pEryIUpPOBaHUS M MEHEDKMEHTA KauecTBa MPEANPUSITHUS;

- METOJIbl ¥ TEXHOJIOTUH TIPUHSITHS U PeaTu3allii YIPaBICHUYECKUX PEIICHUH.

Ymemn:

- pa3pabaThIBaTh TEXHHUECKYIO JOKYMEHTAIIHIO;

- MIPUHUMATh YIIPABICHUYECKHUE PEIICHUS U OPraHU30BhIBATH UX BHITIOJTHEHHE,

- cobupaTh, 00pabaThIBaTh TEXHUYECKYIO HH(POPMAIIHUIO;

- paboTaTh ¢ yIpaBJICHYECKON TOKYMEHTAIIMEH, MOJIb30BaThCsl 3aKOHAM, HOPMaMH
Y TIpaBWJIaMU aJIMUHUACTPATUBHOMN AESITENLHOCTH;
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- pacmpenensiTs 00s13aHHOCTH U OTBETCTBEHHOCTS;
- KCIMOJIb30BATh METObl MOTUBALIMKU NIEPCOHAIA;
- KOHTPOJIUPOBATH U PETYJIUPOBATH UCIOJHEHHUE TIIIAHOB.
Bnaoemn:
- CIIOCOOHOCTBIO B COCTAaBE KOJUICKTHBA WICIIOJTHUTEICH y4aCTBOBATH B MPOSKTHBIX
paborax;
- HaBbIKAMHM TMPUMEHEHUS ONTUMAJIBHBIX MOAXOJOB Uil JUArHOCTHUKHA W AHAIM3A
PBIHKA IPOAYKIIUY;
- BJIAJIETh METOJJAMHM W HMHCTPYMEHTAMH TEXHUYECKOTO PpETyJIHpOBaHUS U
YIIPABJICHUSI KAYECTBOM Ha MPEANPUSITHH.
3. Kpartkoe coaep:kanue THCIUNITHHBI
Pazgen 1. OCHOBBI TEXHHMYECKOTO pETYJMPOBAHUSA W YIPaBICHUS KadyeCTBOM Ha
NPEIPUATHI
Brenenne. Ilpeamer, Meronq HW COIepk’aHHUE TUCHUIUIMHBL Teopus TEXHUYECKOTO
peryaupoBaHus W YIpaBIEHUA: VIPABICHHE KaK TMOTPEOHOCTh M Kak (akTop ycrexa
NEATEIbHOCTH, CYIIHOCTb W COACPKAHUE YIPABJICHUS, MECTO TEOPUH TEXHHUYECKOIrO
peryaupoBaHUs W YIpaBIEHUS KAadeCTBOM B CHCTEME COBPEMEHHBIX 3HaHUH, crenuduka
YOPaBICHYECKON  JEATENHHOCTH, COBPEMEHHBIE TMPOOJIEMBl  YIPABICHHUS  KaueCTBOM.
3aKOHOMEPHOCTH W TIPUHITUMBI YIPABJICHHUS KAa4eCTBOM: CYOBEKTUBHBIE W OOBEKTHUBHBIC
(daktoper.CrucTeMa TEXHHYECKOTO PEryJIMPOBAHMS W YIPABJICHHS KA4eCTBOM Ha TPEINPHUSATHU.
Ornenka 3¢ (GeKTHBHOCTH yIpaBiieHus KadecTBOM. CHCTema yIpaBieHUsS KAa4eCTBOM: TMOHSTHE
CHUCTEMBI YIpaBJIeHUs, pacupeaeneHine GyHKIUN, TOJTHOMOYUN U OTBETCTBEHHOCTH, MPUHITUATIBI
MOCTPOEHHUS CUCTEM YITPABIICHUSI KauecTBOM. LleHTpanu3anusa u AeneHTpaIn3alus yupaBiIeHHus,
JIeJIerupoBaHue MOTHOMOYMH. OCHOBHBIE TIOHSATHUA B TEXHUYECKOM  PEryJUpOBAHUUU
ynpaBieHuH kadecTBoM. [lokazaTenu 3¢h(peKTHBHOCTH yrpaBiIeHUS.
Pazgen 2. OCHOBBI TEXHUYECKOTO PETYIIMPOBAHMS U CHCTEMaMEHEPKMEHTA KaueCTBa
[lenu B cucteMe yrnpaBiieHus: kadecTBoM. Llenn TexHuueckoro perynupoBanus. Ponb nemu
B OpraHU3aIMM U OCYIIECTBICHUH MPOIIECCOB YIPABJICHUS, KIacCU(PHUKAIUA 1eIeH, TOCTpOeHNE
JIepeBa IieNiel; coueTaHne pa3HooOpasus 1eeil M GyHKIIMH MEHEKMEHTA; CHCTEMa YIIpaBICHUS
MO UEJsAM; CTpaTerusi M TaKTHKa yrpaBjieHUs KadyecTBOM. CyIIHOCTh, MPUHUMIIBI U METOJIbI
manupoBaHus. [Iporecc BrIpaboTKH cTpaTeruu. @opMbl TEKYIIEro MJIaHUPOBAHUS YIIPABJICHHS
KauecTBOM. BHeapeHue pe3yabTaToB HAydyHO- TEXHHMYECKUX M MPOEKTHO-KOHCTPYKTOPCKUX
pa3pabOoTOK B pealbHBIM CEKTOP OAKOHOMUKH.TexHOJOrus pa3pabOTKM W MPUHATHS
YIpaBJICHUYECKUX perieHni. Pa3paboTka ynpaBieHYECKUX PEIICHHI: MMOHATHE U KiacCU(UKAIUs
YIPABICHUYECKUX PEUICHU, OCHOBOMOJATAIOIINE HIEMEHTHI I€ATEIbHOCTH, YCIOBUS U KPUTEPUU
MPUHATHS PELIEHUH, MPOLECC M MOJEIU IPUHATHS YIPABICHUYECKUX PEHICHUU, peanu3anus
YIPABICHUECKUX PEIICHUM.
Paznen 3. [1po6neMbl TEXHUYECKOTO PETYIUPOBAHUS U YIIPABICHHE KaueCTBOM
Bnacte B cucreme ynpasinenus. JluaepcTtBo M CTUib ynpapiieHUs.OTHOLIEHUS BJIAaCTU B
CUCTEME YIPABJICHUS: IOHATUE M THUIOJOTHS BJIACTH; BJIACTh U ABTOPUTET MEHEIKEpa;
MpHU3HaKd, (PaKTOpBl W MPOSIBICHUS HEYNPABISIEMOCTH; WCTOYHUKHA BIIACTH B YIPaBICHHUH
OpraHM3alMed; MapTHEPCTBO B Ipoleccax  MeEHeKMeHTa. JluaepctBo M CTHIIb
yrpasieHHUs. MOTUBAlIMOHHBIE OCHOBBI TEXHUYECKOTO PETYIUPOBAHMS U YIIPABICHUE KAYECTBOM.
MoTuBaiysi [eATeNbHOCTH B YIPABICHUH: MOTUBBI AEATEILHOCTH PabOTHHKA UM HX POJb B
yIpaBJICHUH, OCHOBHBIC MOHSATHS M JIOTMKAa IMpollecca MOTHUBAIMHU, (akTopbl (GopMHpOBaHUS
MOTHBOB TpyJAa; HWCIOIb30BAaHUE MOTHBAIIMM B MPAKTUKE MEHEMKMEHTa; (HaKTOphI
3¢ (GEeKTUBHOCTH MOTHBAIIMH, COBPEMEHHBIE KOHIIEMIIMK MOTHUBAaIMU. [ pyInmoBas ITUHAMUKA U
KOH(DIUKTHI: pOJIb TPYIIBI B TOBEJACHUU U JACATEIHHOCTH paOOTHHKA, (hOpMHpOBaHHE TPy,
B3aMMOJICMCTBHS B TPyNIIE U B OPraHU3alMH; BOZHUKHOBEHHE, NIPOSIBIICHUE U PA3HOBUIHOCTHU
KOH(DIUKTOB, BIUSIHNUE KOHPIUKTOB Ha YIPABICHNUE TPOU3BOJICTBOM.
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4. O0beM y4eOHOI AUCHUNJIMHBI

. B 3au. | B axkan.
Bunsl yaeOHOI paboThI A

el qacax
O0mas TPy10eMKOCTh THCHHILUINHBI 10 Y4eOHOMY IUIAHY 3 108
KonTakTHas pa6ora (KP): 0,9 32
Jlexuu (JIek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
IToaroToBKa K KOHTPOJIHHBIM paboTam 0,3 10
Kypcosast pabota 0,8 30
CaMocTosTebHOE N3yUEHHE Pa3IeNIOB JUCIUILIMHBI 1,0 36

Buja KoHTpOJISA: 3a4eT - -

Busl yueOHoM paboThl B3au. | Bacrp.

el yacax
OO61mas TPYA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY MUIAHY 3 81
KonTakTHasi pa6ora (KP): 0,9 24
Jlexuun (Jlek) 0,45 12
[IpakTnueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
IToaroTOBKa K KOHTPOJIHHBIM paboTam 0,3 7,5
Kypcoas pabora 0,8 22,5
CamMocTosiTeIbHOC U3yUEHUE PA3/ICIIOB TUCITUILUIMHBI 1,0 27

Buja KoHTpOJISA: 3a4eT - -

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«O00opynoBaHue M OCHOBBI IPOEKTUPOBAHUSA NPeANPUATHIA
10 NPOU3BOJCTBY BSLKYIIIMX MaTepPUAJIOB)

1. Heap TUMCHUIVIMHBI — TIOJYYEHUE CTYJAECHTAMHU 3HAHUW, YMEHUH, BIAJICHUN U
(dbopMupoBaHHE KOMIETEHLIMA B 00JacTH 00OpYyJOBaHMS 3aBOJOB IO MPOU3BOJCTBY BSIKYIIUX
MaTepuagoB, BBIOOPY ONTUMAIBHOTO BHUJA 00OpPYIOBAaHUS Ul OCYUIECTBICHUS TOW WM WHOM
CTaJIMM TEXHOJIOTUYECKOTO IPOIEcca, OCHOBAM IPOEKTHUPOBAHUS TEXHOJOTHYECKUX JIMHUMN
3aBOJIOB MO MPOU3BOACTBY BSIKYIIUX MAaTEPHAIOB.

2. B pe3yabTare uzyuyeHus IMCUHUILIMHBI OOydamoliuiics 1O Mporpamme
0akajiaBpUaTa J10JIKeH:

Obnaoams cnegyrouumu npodeccruonansabiMu (ITK) komnerenusamu:

— CIIOCOOHOCTBIO NMPUHUMATh KOHKPETHBIE TEXHUUYECKUE PEIIEHUsl MpH pazpaboTke
TEXHOJIOTHYECKHX IPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA U TEXHOJOTHMH C YYETOM
IKOJIOTMYECKUX TOCeAcTBUI ux npumeHenus (ITK-4);

— TOTOBHOCTBIO K OCBOEHHIO W JKCIUIyaTalldd BHOBb BBOJMMOIO 00OpPYIOBaHUs
(IIK-8);

— TOTOBHOCTBIO MCIIOJIH30BATh 3HAHUSI OCHOBHBIX (DM3HUECKUX TEOPH [Tl peIIeHUs
BO3ZHMKAIOMINX (PU3UYECKHX 3a7a4, CAMOCTOSITETLHOTO MPUOOpeTeHNsT (PU3NUECKUX 3HAHUH, AJs
MMOHUMAaHHUS MIPUHIIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BHIXOAAIINX 32 MPEIEIbI
KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHus (ITK-19).

3namu:

— NPUHIMUIBL  paboOThl M OIKCIUTyaTalli  COBPEMEHHOTO  TEXHOJOTHYECKOTO
o0opynoBaHus IS TPOU3BOICTBA BSHKYIIUX MaTepUATIOB;
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- MPUHIUIBL  TIOCTPOSHUS TEXHOJOTMYECKUX CXEM IPOM3BOJICTBA  BSIKYIIHX
MaTepHuaaoB, MpaBWwiIa TOA0Opa W COTJIACOBaHHUS OOOPYHOBAaHUS MJI OCYIIECTBICHHS
KOHKPETHOTO XMMHUKO-TEXHOJOTHYECKOTO MPOIIeCcca;

- OCHOBBI KOMIIOHOBOYHBIX PEHICHHH TEXHOJOTHYECKOTO0 O0OpyIOBaHUS U
MEXaHM3AINK TPAHCTIOPTHBIX OTIEPaIlii TI0 1[eXaM U y9acTKaM BCETO MPOU3BOICTBA,

Ymems:

— 000CHOBaTh BBIOOp OOOPYHOBAHHSI C YYETOM CBOWCTB W PAIMOHATBHOTO
WCIOJIb30BAHUS TPUPOIHBIX CHIPHEBBIX MAaTEPUATIOB, TOIUIMBA, JJCKTPOIHEPTHUH, a TaKKe C
MaKCHMAaJIbHO BO3MOKHBIM UCIIOJIb30BAHUEM BTOPHYHBIX PECYPCOB;

- yCTaHABIIUBATh TPeOOBaHUS K OOOPYIOBAHUIO W TEXHOJOTHUYECKUM JIMHHUSIM C
IIEJTbI0 CHIDKCHUS MAaTEPHATIOEMKOCTH, SHEPrOSMKOCTH U CO3/IaHUST MaJIOOTXO/IHBIX TEXHOJIOTHIA,

- NMPUHUMATh  KOHKPETHBIC  TEXHWYECKHWE  pEIIeHUs  TNpu  pa3paboTke
TEXHOJIOTHYECKMX TIPOIECCOB, BBIOMpPATh OOOpPYJOBaHHME H TEXHOJOTHH C  Y4ETOM
IKOJIOTHYECKHX TTOCTICICTBUN UX TPUMCHCHHS,

Bnaoemy:

— MeTOJaMH MPOCKTHPOBAHHUS W pacyeTa OCHOBHBIX TEXHOJOTHUYSCKUX JIMHHHA JUIS
MIPOU3BOJICTBA BOKYIIUX MATEPHUATIOB;

— METOJaMH  HCIIOJIb30BAHUS OCHOBHBIX (DM3UYECKHX TEOPHH JUIA  pPEHICHUS
BO3HHKAIOMIMX MPOOJIeM, JUIS TOHWMAHHS TPHHIUIIOB padOThl 000PYJAOBAHUS W YCTPOUCTB, B
TOM YHCJIE BBIXOIAIINX 32 TPEJIeITbl KOMIIETCHTHOCTH KOHKPETHOTO HaIpaBIICHUSI.

3. KpaTkoe conep:kanue Ty CHUTLINHBI

Pazgen 1. JpoOmibHO-OMOJIBHOE 000PYO0BAaHKE 3aBOJIOB IO MPOU3BOJICTBY BSIKYIIUX
MaTepuasoB

1.1. Knaccudukanuss 000pymoBaHHsI JUIsI TPOW3BOACTBA BSDKYIIUX MAaTEpUAJIOB.
OcHoBHbIE TIOKa3aTeNu pabOThl TEXHOJOTHYECKOTO OO0OPYAOBAHMS: MPOU3BOAUTEIHHOCTD,
noTpedssieMas MOIIHOCTh, HAASKHOCTh. KodpduimeHT wucnoap30BaHuss 000pyI0BaHMUS,
TEXHOJOTMYECKHUI pe3epB.

1.2. 3naveHue MNpoLECCOB H3MEIbUYCHHUS [UIsl MPOM3BOJACTBA BSDKYIIMX MaTepUaioB.
Knaccudukanuss mpoueccoB uszMenbueHus. CrnocoObl u3MeNbueHHS MaTepuanoB. Pacxon
SHEPruu MpH HU3MENbYCHUHM MaTepuaioB. BiusHue CBOWCTB H3MelIbUYaeMOro marepuana Ha
MpoLecc u3MenbueHus. XapaKTepUCTUKH TIyOUMHBI mpoiiecca u3MenbueHusa. Kiaccubukanus
oOopynoBaHus s u3MeNnbyeHHs MaTepuanoB. OOopyaoBaHue aisi JpOOJIEHUS TBEPIBIX
MaTepuasoB: IIEKOBbIE M KOHYCHble ApoOuiku. OO6opyaoBaHue Ui JpOOJIEHUS MSATKUX,
IUTACTUYHBIX U BIIAXKHBIX MAaTEPHUAJiOB: BaJKOBBIE M IIIEYHO-BAJIKOBbIC APOOUIIKH, 3yOuaThie
npoounku. OCOOEHHOCTH KOHCTPYKIIMU BAJIKOBBIX JTPOOMJIOK MOPTIAHIIEMEHTHOTO KIMHKEpa.
O6opynoBanue ans QpoOIeHUST XPYNKUX MAaT€PHAIOB. MOJOTKOBBIE U yIapHO-OTpakaTelbHbIe
OpoOunku. JIpoOHIKHU-CYIIUIKU CHIPHEBBIX MaTEpHUajoB M Keka. THIOBBbIE CXEMbl IPOONIeHUs
MaTepHuagoB C Pa3TUYHBIMU (PU3MYECKUMM XapaKTepucTUKaMHu. MHoOrocraauiiHoe IpoOieHue
MaTtepuanoB. BeiOop onTumManbHON CXeMbI IpOOJICHUs MaTepHara.

1.3. IlapoBeie MenbHULBI, MX Kiaccupukanua. KoHCTpyKIMS OCHOBHBIX JeTaie u
y3JIOB IIApPOBBIX MeJbHUIL. Memromue Tena, OpoHedyTepoBKa, MEXKaMEpHBIE MEPEeropoKu,
CHOCOOBI 3arpy3KH U Pa3rpy3kH M3MenbyaemMoro marepuana. [Ipusoa menbaui. Teopus paboTs
IIapOBBIX MENbHUIl. BiusHue TexHoJIorndecknx (akTOpoB Ha PabOTy IIAPOBBIX MENBHHUIL.
NuTencudukaiys mpoueccoB M3MeIbUeHUs. AcHUpanus METbHUIl. 3aMKHYTBIA IHUKJI pabOThI
IIaPOBBIX MEJBHUII, CIIOCOOBI OPraHU3alMKd 3aMKHYTOTO HUKIA. MeXaHOXUMUYECKUE SBICHUS.
[IlapoBble METbHUIIBI-CYIIUIKA, OCOOEHHOCTH UX KOHCTPYKIHUH. [ THHOOONTYIIKA U POTOPHBIE
MEIbHUIBI. MenpHUIBl  camom3MenbueHuss Aspodon wu  Tmapodon. BeprukanbHbie
cpenHexoAHble MenbHUIBL [llaxTHBIE, a’dpOOHIBHBIE U POJTUKO-MASTHHUKOBBIE MEIBHUIIBL.
BubpomMenbsHUIlBl, CTpyiiHBIE MeNbHUIBI. HOBBIE BHJIIBI TOMOJBHBIX arperaTtoB, MEIbHHIIbI
HOROMIL. Texnonorumueckue CXeMbl U3MEIbUCHUS, X aHAIU3 M TEXHHUKO-DKOHOMHUYECKAs
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OIICHKA.

Paznen 2. BecnomoraTtensHOEe MeXaHWYecKOe 00OpYAOBaHUE 3aBOJOB IO IPOHM3BOJCTBY
BSDKYIIMX MaTEPUAIOB

2.1. Jozatopst u nurtatend. CrnocoObl J03UPOBKM  MarepuanoB. Jlo3aTopsl
MEPUOINYECKOTO W HEMPEPHIBHOTO JEHCTBHA, OOBEMHBIE W BECOBBIE J03aTOpHl. BecoBbie
Oyakepa. OCOOCHHOCTH KOHCTPYKUMH OOBEMHBIX J03aTOPOB HENPEPHIBHOTO JICHCTBHS,
UCTIOJB3YyEeMBIX Ui TPOM3BOJACTBA  BSDKYIIMX  MaT€pPHalOB: JUCKOBBIC, JICHTOYHBIE,
BUOpAIIMOHHBIC, BHHTOBBIE, BO3BPATHO-TIOCTYIATENbHBIC, SYEHKOBBIE. JICHTOUHBIE BECOBBIC
J103aTOPbl C MEXaHUYECKOM M IJIEKTPOHHOW pEryJaupoOBKOW. Jl03aTOPBI-IUTATEIN CBIPHEBBIX
[IJIAMOB: KOBIIOBBI MUTATENb, ABTOMATUYECKUI PEAKTUBHBIN ITUTATEIND IIJIaMa.

2.2. ObopynoBanue A Kiaccu(UKauy MaTepraioB. MeTopl pa3aelieHus MaTepruaioB
mo pasmepam 3epHa. CrocoObl pacceBa MarepuaioB. BuIsl pacceMBaroUIMX MOBEPXHOCTEH.
VYcnoBust mpoTtekaHus mnpoiecca pacceBa. OCOOEHHOCTH KOHCTPYKIMM CUT U TPOXOTOB,
UCTIONB3YEMBIX JUII TPOW3BOJICTBA BSDKYIIMX MAaTE€pPHajoOB. KOJOCHHKOBBIE BO3BpATHO-
MOCTymNaTeNbHble, BHOPAIMOHHBIC, BAJKOBBIE TPOXOTHL. Teopusi cemapanyy YacTHI[ B
BO3/IYIITHOM TOTOKE. YCIIOBHS Celapaiyy 4acTull, 30HbI pa3jaeneHus. Kosdumuent moneznoro
JEWCTBUSL cemapaTopa, IUPKYISIUOHHAs Harpys3ka cemaparopa. OcoOEHHOCTH KOHCTPYKITHH
CermapaTopoB, UCTIOIB3YEMBIX ISl TIPOU3BOJICTBA BSUKYIIUX MATEPHAJIOB: BO3IYITHO-TIPOXOIHON
CTaTHYECKUU cemaparop, V-cenapaTop, TMHAMUYECKUN IIEHTPOOSKHBIN cernapaTop, cernapaTop ¢
BBEIHOCHBIMH ITUKJIIOHAMH, CEMapaTopbl C TMOTOKOM BTOPUYHOTO Bo3ayxa. OOopymoBaHue IS
KJIaccu(hUKaIUK TBEP/IbIX YACTHII B CHIPHEBBIX ITaMax. JlyroBble CUTA, THIPOIIMKIIOHEI.

2.3.  OO6opymoBaHue i  BHYTPU3aBOJCKON  TPAaHCHOPTHPOBKU  MaTepUasoB.
Oco0eHHOCTH KOHCTPYKIIMHM BHYTPU3AaBOJICKUX TPAHCHOPTHBIX YCTPOMCTB, MCHOJB3YEMBIX IS
MIPOU3BOJICTBA BSDKYLIUX MAaTEpPHAJIOB. JIGHTOUHBIE, CKPEOKOBBIE TPAHCIOPTEPHI, KOBIIOBBIE
aneBatopbl.  OCOGEHHOCTM  KOHCTPYKIMHM  OOOpYyIOBaHHMS  JAis  TPAHCHOPTHPOBKH
MOPOIIKOOOPA3HbIX MaTepuaioB, HCHOJIb3YEMbIX [UIS MPOU3BOJCTBA BSDKYIIUX MaTepHAOB:
BUHTOBBIE TPAHCIOPTEPHl M adpoxkesnoda, MHEBMOBUHTOBBIE, ITHEBMOKaMEpHbIE HACOCHI,
spaudTel. OG0pya0BaHUE ISl TPAHCHIOPTUPOBKHU CHIPHEBBIX IIIJIAMOB.

2.4. O6opynoBanue i OOECHBUIMBAHUS TEXHOJOTUYECKUX Ta30B. XapaKTEPUCTUKH
nbpuiera3oBbix cMecedl. CrnocoObl OYUCTKM Ta3oB OT NbUIM. OCOOEHHOCTHM KOHCTPYKLUU
obopynoBanus Juigs OOECHbUIMBAHUS  TEXHOJOTHYECKHMX Ta30B, HCIOJb3YeMOro Ul
MIPOM3BOJICTBA BSDKYIIMX MaTEpUANIOB: IbLUICOCATUTENbHbIE KaMEphl, IUKJIOHBI, TPYIIOBBIE U
OarapeliHble IUKJIOHBI, CKpy0Oepbl. CriocoObl MoBbITIeHUS Y(H(PEKTUBHOCTH (PYHKITHOHUPOBAHMS
UUKIOHOB. [IpUHIUIOBL AJIEKTPOCTATHUECKOTO OOECIbUIMBAHUS Ta30B. OJIEKTPOGUIBTPHI,
KOPOHUPYIOIIUE M OcaguTenbHble 31eKTpoabl. CrnocoObl moBbImieHUs A(PGHEKTUBHOCTH
GyHKIMOHUPOBaHUS — 31eKTpoduiabTpoB. PykaBHble ¢uibTpel. Bpeibop ¢unsTpyromero
Matepuana. [paBuiinbie QuiabTpbl. KoMOMHUpOBaHHBIE YCTAaHOBKM Ui OOECHBLIMBAHUS
MIPOMBIIIIJICHHBIX Ta30B. BEHTUISATOPBI M IBIMOCOCHI. MHOTOCTaAUHOE 00ECTIBUIMBAHKE T'a30B.
Breibop onTtumanpHOM cxembl oOOecHbLIMBaHUS. TEXHUKO-dPKOHOMUYECKAas OIEHKAa CXEeMbl
o0ecnblUTNBaHUS.

2.5. ObopynoBaHue JUIsl XpaHEHUs U ycpeaHeHUs MarepuanoB. Ckiaabl JUis XpaHEHUsS
CBIPbEBBIX MaTepHalioB, IITaOeNbHblE M CUIOCHBIE cKianabl. IlpeaBaputenbHoe ycpeaHeHUe
MaTepualioB Ha CKiIajax. BepTukanpHble W TOPU30HTAJBHBIE IJIaMOacceiHbl, CIOCOOBI
NEPEMEIINBAHUS  ChIPbEBBIX I[UIAMOB. | OMOTEHHM3AllMOHHBIE CHUJIOCA CHIPbEBOM  MYKH.
AcnupanvoHHble  KopoOa, CHocoObl acmupanuu CUJIOCOB. ['OMOTreHH3allMOHHBIE CHIIOCA C
LIEHTPaJIbHON YCPEIHUTEIBLHON KaMEPOH.

2.6. llementHsie cunoca. [THeBMOpasrpyxareiau IeMeHTa. Y TaKOBOUHbIE MAITMHBL.

Paznen 3. TernnoBoe 060pyI0BaHKE 3aBOJIOB 110 MPOU3BOACTBY BSKYIIIMX MaTEPHUAIOB

3.1. OGopynoBanue s O0XKHra MOPTIAHALEMEHTHOTO KiuHKepa. [leun mis obxura
NOPTJIaH/ALIEMEHTHOTO KJIMHKepa. BpiOop mmedyHoro arperara B 3aBHCHUMOCTH OT crocoba
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MPOU3BOJCTBA MOpTIaHAueMeHTa. Kiaccupukanuss Bpamalomuxcs medeil.  DIeMeHTHI
KOHCTPYKLIMH BpAINAIOUIMXCS TeYel: KOPIYyC, KOJbLA JKECTKOCTH, Oanmaxu. CrocoObl
KperieHust OaHjgaxkeid Ha kopryce meud. ONopHbIE POJUKH, KOHTPOJbHBIE pOJHKH. CrocoObl
IIPEOTBPAILLIEHUS] CIIOJI3aHMsI II€4e C OIOPHBIX POJIMKOB, IEpEKOoC poJukoB. IlpuBoa
BpAIAIOIIMXCSl Me4yell, crnocoObl KpEeIUIeHWs] BEHIIOBOM IIECTEPHU K KOPIYCy MEYH.
VYIIJIOTHUTENBHBIE YCTPOMCTBA TOPSYETO M XOJIOJHOTO KOHIIA BPALIAIOIICHCS IeUn. Y CTPOMCTBA
JUIs BO3BpaTa YJIOBJIEHHOW NbLIM B meyb. OCOOEHHOCTH KOHCTPYKIMHM BpAIIAIOIIMXCS INeden
MOKpPOTO CIoco0a MPOW3BOJCTBA, BHYTPUIICUHBIC M 3all€YHbIC TEIUIOOOMEHHBIE YCTPONCTBA.
OcoOeHHOCTH KOHCTPYKIIMH BPAIIAIOIIMXCS ITeYei CyXoro crnocoba mponu3BOICTBA.

3.2. CycrieH3MOHHbIE IUKJIOHHBIE TETUIOOOMEHHUKU. ASPOMHAMUYECKUN PEKUM PaOOTHI
LIUKIOHOB. (OCOOEHHOCTH KOHCTPYKLUUHU CYCHEH3MOHHBIX TEIIOOOMEHHHUKOB JjIsl OOXMHra
JIETKOIJIaBKUX ChIphEBBIX cMmecel. IllaxTHo-1ukiIoOHHBIE TermooOMEHHUKH, cucTeMa Oaiimaca
ra3oB. CyCNeH3HOHHbBIE TEIIOOOMEHHUKU C JeKapOOHM3aTOpaMHu ChIpheBOM MyKH. CXeMbl
BKJIIOUEHUSI JIeKapOOHU3AaTOPOB B CHUCTEMY LUKIOHHOIO TeMjIooOMeHHMKa. Pa3sHoBHIHOCTH
nexkapOOHU3aTOpoB. TEXHMKO-3KOHOMHMYECKHE TMOKa3aTelu 3(PPEKTUBHOCTH NPUMEHEHUs
nexkapOoHu3aTopoB. OCOOEHHOCTH KOHCTPYKIIMM BPAMIAIONMIUXCS TeYell KOMOMHHPOBAHHOTO
crnocoba mpousBojcTBa. I[leun cucrembl Jlenons. KouBeiiepHble KaibIuHATOpHL. [Oopenku
BpALAOIINUXCS TTeYei.

3.3. YcrpoiicTBa I TpaHYJISIHH CHIPHEBOH MYKH. YCTPOWCTBA JUIsi 00E3BOKUBAHUS
celppeBbIX InuIaMoB. IllaxTHeie meunm s oOkura kiauHKepa. Ileun kwumsiero cunos,
CIIEKaTeJIbHbIE PEIIETKH, ITUKIOHHBIE TONKH. TeruioBble arperatbl JUis MNOJYy4YeHHs KIHMHKepa
METO/IOM IJIaBJIEHUs], BarpaHKU.

3.4. KiunkepHble XoJOIWIbHUKK. OCHOBHBIE TOKa3aTeau pPadOThl KIMHKEPHBIX
XOJIOAUIBHUKOB. bapabGaHHble M peKynepaTOpHblE XOJOJWJIBHUKH, IIyTH IOBBIIICHUS
3pPEeKTUBHOCTH PabOTHI PEKYNEPaTOPHBIX XOJOAMIBHUKOB. KOIOCHUKOBBIE IIEPETAIKUBAIOIINE
XOJIOUIIbHUKH.

3.5. OOopynoBanue i CYIIKA MarepuaioB. bapabaHHbIC, BUXpPEBBIC CYIIUJIKH,
CYIIMJIKU KHUIISILETo CJI0sl, a3pO(OHTAHHBIE CYILINIKH.

Paznen 4. CrienpnanbHoe 000pyi0BaHUE 3aBOJA0OB IO IIPOU3BOJICTBY TUIICA U U3BECTH

4.1. ObopynoBaHue i IPOU3BOJCTBA BSOKYILIUX MATE€PHUATIOB BO3/YIIHOTO TBEPICHUS.
OO6opynoBaHue Asl NPOM3BOJCTBA TMIICOBBIX BSDKYIIMX MarepuaiaoB. OCHOBHBbIE TEIUIOBbIE
arperaTbl sl IOJIyYEHMs THUICOBBIX BSDKYLIMX MaTe€pHaloB: CyIHIMIbHbIE OapabaHsbl,
TUIICOBapOYHbIE KOTJIBI IEPUOANYECKOTO U HelpepbIBHOTO AeicTBus. 11laxTHble 1 a3poOuiIbHbIE
MEJIbHULIBI, YCTAHOBKM JUIsl OOXKHIa TUICa B KUILSLIEM clloe, KOHBeilepHble neun. TermoBble
arperaTsl JJIs IPOU3BOICTBA BBICOKOIIPOYHOTO rurca: aeMidep, caMo3anapHuK, aBTOKJIAB.

4.2. OOGopymoBaHue JUisi MNPOU3BOACTBA U3BeCTH. (COOEHHOCTH KOHCTPYKLUHU
BpallaroIuxcs neyei s ooxkura usBectu. LllaxTHble neun i 06)KUra n3BeCcTH, 0COOEHHOCTH
KOHCTPYKLMHU Teyeil mpu paboTe Ha TBEPAOM U Ta3000pa3HOM TOIUIMBE. 3arpy3ouHble U
pas3rpy3ouHble ycTpoiicTBa. ['openku maxTHbIX neyeil. OCOOEHHOCTH BpAIlAOLIUXCs Medeit Juis
oOxwura usBectu. OO6OpynOBaHME Ui MOJYYEHUS H3BECTU-NYLIOHKH, HW3BECTKOBOIO TECTa,
U3BECTKOBOI'O MOJIOKA.

Paznen 5. OcHOBBI NPOEKTUPOBAHUS 3aBOJIOB BSKYILIMX MaTepuasoB, BeinoiaHenue KI1

5.1. OCHOBBI MPOEKTUPOBAHUS 3aBOJIOB BSDKYIIMX MaTepuanoB. CTpyKTypa NMPOEKTOB U
B3aMMOCBSI3b COCTABIIIOLIMX MX vacTed. 3ajaHue Ha MPOEKTUpOBaHHE. | eHepanbHBbIH
MPOEKTUPOBINUK. OAHOCTAaAMIHOE MPOEKTHPOBAHUE, TEXHOPAaOOuMil MmpoekT. [IByxcraauiiHoe
MIPOEKTUPOBAHMUE, TEXHMYECKHH MpOeKT W paboune uepTexku. HOpMBI TEXHOJIOrMYECKOTro
MIPOEKTUPOBAHUA. YUET SJKOHOMUUECKUX (PaKTOPOB MPH MPOEKTUPOBAHUU.

5.2. TexHuko-3KOHOMHYECKOe 000CHOBaHME MpoekTa. OOOCHOBAHUE IIEIeCO00Pa3HOCTH
MIPOEKTUPOBaHUs 00bekTa. BrIOOp pailoHa U TOUKM CTpouTeNbCcTBA MpeanpusaTis. O60cHOBaHUE
€ro MOIIHOCTH, ACCOPTHMEHTA BBITYCKAaeMOU MPOJYKLUH, aHAJIN3 OOECIIEYEHHOCTHU CBIPbEM,
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AIIEKTPOIHEPTHEH, TEXHOJOTWYECKMM TOIUIMBOM H  BoJod. OO0ocHOBaHHE criocoba
TEXHOJIOTHYECKOT0 TIpoliecca Mpou3BoacTBa. ObecneueHne TpeOOBaHUA OXpaHbl OKpYXKaromei
cpeapl npu npoektupoBaHuM. ConepikaHue TEXHOJIOIMYECKOW dYacTH IpPOeKTa, oOmue
PEKOMEH/IalUHU T10 €€ pa3padoTKe.

5.3. IlpuHIMOBI TPOEKTUPOBAHHUS CHIPHEBBIX IIE€XOB, BapUAHTBl KOMIOHOBKH
obopynoBanus. [IpoekTupoBanue nexoB o0xura KIMHKepa. [IpHHIUIBI ¥ TpeInoCkUIKHA BEIOOpa
neyHoro  arperara. IIpoekTupoBaHuMe 1exoB 1moMoia 1emeHta. lIpoexkrtupoBanue
BCIIOMOTATENbHbIX TPOU3BOJCTBEHHBIX 1IEXOB.

5.4. llocnenoBaTelbHOCTh TEXHOJOTMYECKUX PAcueTOB IPHU NMPOEKTHpoBaHUH. BbiOop
0a30BOro cocTaBa MOPTIAHIIEMEHTHOTO KIMHKEepa. MarepuanbHblii OamaHC 3aBoja, pacyer
MOTPeOHOCTH B MCXOJHBIX MaTepuanax, OSKCIUIyaTallMOHHOW  MOIIHOCTH  OCHOBHBIX
MIPOU3BOJICTBEHHBIX 1IE€XOB; pacyeT KOJIMYECTBA E€JUHHUI] OCHOBHOTO TEXHOJIOTHYECKOIO
obopynoBanus. [IpuHLKIIEI pacueTa arperaTHO-MOTOYHBIX JIMHUM, M0A00p 00OpyIOBaHUS s
KOMIUJIEKTAl[MM ~ arperaTHO-MOTOYHBIX  JUHUH. MeToael  pacdera  3KCIUTyaTallMOHHBIX
XapaKTEPUCTUK OCHOBHOTO M BCTIOMOTATEJIbHOTO TEXHOJIOTUYECKOT0 000pyI0BaHUS.

5.5. I'paduueckass yacte mnpoekta. TpeOoBaHHS K COJIEPKAHUIO, KOMIIOHOBKE |
odopmIteHHIO TpadUIECKON YaCTH MPOEKTA.

4. O0beM yueOHOi JUCITUNINHBI
Bceero 7 cemecTp 8 cemecTp
Buner yue6HOM paboTh 3au. e Aj;él. 3au. ex. A;:lcn. 3au. ex. A;c;czl.
O01mas Tpya10eMKOCTh 7 252 5 180 5 79
AUCHHUILIUHBI
Kourakras pagora - 267 % | 222 64 | 089 | 32
ayJIUTOPHbIE 3aHITHUS. ’ ’ ’
Jlexmun 0,89 32 0,89 32 - -
[Tpaktnueckue 3ansatus (113) 0,89 32 0,89 32 - -
Kypcosoit mpoekt (KIT) 0,89 32 - - 0,89 32
CamocrosiTesibHast padboTa
(CP): 3,33 120 2,22 80 1,11 40
KonTakTHas camocrosiTesibHas 0.4 i 0.4
I()jil?\f(;roO}ITeﬂbHoe H3yUCHHUE 3,33 2,22 !
119,6 80 39,6
pa3zesioB JUCIMILTUHBI
Bujabl KOHTpOJIS:
Buo kommpona: 3auem ¢ 3auem
ouenkoi (KII)
JK3aMeH 1 36 1 36 - -
KonTaktHas pabota — 04 04 i i
MIPOMEXKYTOYHAsl aTTeCTAllU 1 ' 1 ’
[ToaroToBka K 3K3aMeHy 35,6 35,6 . .
Bux uTOoroBoro KOHTpoJIA: JK3aMEH 3a4der Cc OLEHKOI
(KII)
Bcero 7 cemecTp 8 cemectp
Buner yae6HOI paboThI 3au. ex Actp. 3au. en Actp. 3au. en Actp.
T yac T yac T yac
DAL WIS 7 189 | 222 | 135 2 54
AUCHUILIUHBI 0 y4eOHOMY ’
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IUIAHY
KonTakTHas padora: 2,67 72 0,89 48 0,89 24
Jlexuu (JIek) 0,89 24 0,89 12 - -
ITpaktnyeckue 3austus (I13) 0,89 24 0,89 24 - -
Kypcosoii mpoekt (KIT) 0,89 24 - - 0,89 24
CamocrosiTesibHas padoTa 333 90 299 60 111 30
(CP): ’ ’ ’

KonrtakTHas camocTosiTenbHast 0.3 i 0.3
padora 3,33 2,22 1,11
CamocTosTensHOE U3yUeHNe 89,7 60 29,7
pa3zienoB JUCIUTUTHHBI

Buabl KOHTpOJIA:

Buo  kommpona: 3auem c 3auem
ouenxoit (KII)

JK3aMeH 1 27 1 27 - -
KonTaktHas pabota — 03 03 i i
IIPOMEKYTOYHAs aTTecTanus 1 ’ 1 ’

[ToaroToBka Kk sK3aMeHy 26,7 26,7 . .
Bujx uTOroBoro KOHTpoOJIf: SK3aMeH 3aqu(;< (;_}l)emcon

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«OQ0opynoBaHue M OCHOBBI IPOEKTUPOBAHUSA NPeANPUATHIA
10 NPOU3BOJACTBY KePAMHKH»

1. Heap AucHUMJIMHBI  TIpHOOpeTEeHHE OOYJAIONTUMHUCS YTIYOJEHHBIX 3HAHUU U
KOMIIETEHIIMIT B oOnactu oOOOpyIOBaHUS U OCHOB HPOEKTUPOBAHUS MPEINPUITHH IO
MIPOU3BOJICTBY KEPAMHUKHU.

2. B pe3syabTare
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronumu npodeccunoHanbHpiME (I1K) komneTeHusMu:

— CIIOCOOHOCTBIO TPHUHUMATh KOHKpPETHBbIE TEXHHYECKHE pEIIeHUs Mpu pa3zpaboTke
TEXHOJIOTHYECKHX IPOILIECCOB, BHIOMpATh TEXHUYECKHE CPEICTBA U TEXHOJOTHH C YYETOM
9KOJIOTMYECKUX TOCieAcTBUI ux npumeHenus (I1K-4);

— TOTOBHOCTBIO K OCBOCHHIO U SKCILTyaTallil BHOBb BBOIUMOT0 060opynoBanus (ITK-8);

— CIIOCOOHOCTBIO HCIOJIb30BAaTh 3HAHUS OCHOBHBIX (PU3UYECKHX TEOPHM Ui pelieHus
BO3ZHUKAIOMIKNX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOTO MpuoOpeTeHns (GPU3HMUECKUX 3HAHUM, IS
MMOHUMAaHHUS IPUHIIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BBIXOAAIINX 32 MPEIeIb
KOMITETEHTHOCTH KOHKpeTHOro HanpasieHus ([TK-19).

3namo:

— MPUHIHIMBI PabOThl, TOCTOMHCTBA U HEJAOCTaTKH, Haubojee MPOTPECCUBHBIE CIIOCOOBI
AKCIUTYaTaIlMi 000pYIOBaHHUS ISl MPOU3BOICTBA KEPAMUKH;

— pacueT ¥ 000CHOBAaHUE aCCOPTHUMEHTA TOTOBOM MPOIYKIIMA M MOIITHOCTH MPEANPUSITHS,
pacueTsl MOTPeOHOCTHU CBHIPhS, MATEPHAIIOB, 000PYIOBAHHUS;

— OCHOBBI KOMITOHOBOYHBIX PEIICHUI TEXHOJIOTHUYECKOTO 000PYIOBaHUS I MEXaHU3AIIUU
TPAHCIIOPTHBIX OTIEpaIUii 10 I[eXaM U y9acTKaM BCETO MPOU3BOCTBA.

Ymemn:

— BBINOJIHATH PACUEThl MO TEXHUKO-?KOHOMHYECKOMY OOOCHOBAHUIO 11€JI€CO00Pa3HOCTH

U3yYeHUs JAUCUMILIMHBI o0y4YawuMiicssi N0 mnporpamme
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MIPOCKTHPOBAHMUS (CTPOUTENBCTBA), TEXHOJIOTUIECKOU Pa3pabOTKE MPOCKTa;

— MPUMEHSTH AJIEMEHTHI aBTOMATH3aIMH PabOThl 000PYJOBAHUS;

— MPOBOIUTH AHAJIM3 HOPMATHBHOM TOKYMEHTAIUH.

Braoems:

— B3HAaHUSMH O TIPOTPECCHUBHBIX TEXHOJOTHMUECKHX TMpoleccax W 00O0pYyHAOBaHUM,
00ecTeYnBarOIUX BHICOKOE KAa4eCTBO MPOIYKIHH, MOBBIIICHHE MPOU3BOAUTEIBHOCTH TPyAa U
KYJIBTYPBI IPOU3BOJICTBA,

— TEXHHUYECKUMH pEIICHUSMH, OOECIICYMBAIOIIMMU YMEHBIICHHE 3arps3HEHUS
OKpPY’KaIoIllel Cpe/ipl, YIydlIeHUE YCIOBUN TPYAa;

— croco0aMy OUCKa ¥ aHAIM3a HOPMATUBHOM JOKYMEHTAIIHH.

3. KpaTkoe cofep:kaHue JMCHUTLIHHBI

Pazgen 1. O6opynoBanue /st HodydeHUst POPMOBOUHBIX MACC

1.1. O6opynoBanue Ajs MOJTYYSHHS] N3MEIbUYEHHBIX KOMIIOHEHTOB KEPaMUYECKUX MacC.

3amaua MOTYYEeHUs] U3METbYCHHBIX TTOPOIIKOB B KEPAMUYECKUX MPOU3BOJICTBAX B CBS3U
co creuu(puIecKUMHU TPeOOBAHUSIMHU K UX TUCHEPCHOCTH. PaboTa 1pobiaeHus U n3MelbYeHUs..

OcHOBHBIE  TUINBI  JIPOOMJIBHO-TIOMOJIBHOTO  O0OpYZOBaHMsS, HUCIOJb3YEMOIO B
KepaMHUYEeCKHX MPOU3BOJCTBAX. J[pOOMIIKH - MIEKOBBIE, KOHYCHBIE, MOJIOTKOBBIE, BaJKOBBIE (B
TOM 4YHCJIe CIEUUaJIN3UpOBaHHbIE s rpyOoro fApoOieHus TJUHBI), TJIMHOPE3KH,
Je3UHTETPATOPhI, IMOMOJIBHBIE OETYHBI, CpEIHEXOJOBHIC MENBHHIIBI, MIAPOBHIE MEIBHUIIBI
HETPEPBIBHOTO W MEPHOAMYECKOTO JIEHCTBUS, BUOPAIIMOHHBIE MEIBHUIIBI, CTPYHHBIE METHHHUIIBL,
aTTPUTOPHI, TUTAHETAPHBIC MEIBHUIIBL. [IpUHINT UX pabOTHI, OCHOBHBIEC 2JIEMEHTH KOHCTPYKIIUH
W CpaBHHTEIbHAS TEXHOJOTMUYECKass OIICHKAa pPa3IMYHBIX IPOOHUIHHO-TIOMOJBHBIX MAIWH.
OcobGenHoct  paboOThl O00OpyAOBaHUS I TOHKOTO M CBEPXTOHKOTO  HM3MEILUYCHUSI.
CpaBHuTENbHAs OIEHKa MAalIMH 10 MbUJIEBBACICHUIO NPHU IMOMOJIE M TPAHCIOPTUPOBAHUU
MOpOIIKOB. Peanuzanus MeponpusaTHA MO OXpaHE TpyJda U OKPYXKAIOIIEH Cpelbl IyTeM
paIoHaIbLHOTO BBIOOpA METOJIOB M3MENbUYeHUS U 00opynoBaHus. COBpeMEHHbIE TEHICHIIMHU B
MIPOM3BO/ICTBE JPOOMIHHO-TIOMOJIBHOTO 000PYI0BaHHUS.

1.2. OGopynoBaHue yisi pa3fciieHHs] MaTepUajoB IO KPYIMHOCTH, JUIsi MarHUTHOTO
oOoraieHus, T03UPOBaHUS U TPAHCHIOPTUPOBKU BHYTPH 1IEXOB.

Metonpl pa3neneHuss MaTepuanoB MO pa3MepaM 3epHa. BO3MOXKHOCTH, OrpaHUYEHUs,
paloHajgbHble 00JaCTH HCIOJIB30BAaHUS PA3MYHBIX METOJOB: TIpOXOYeHHUs (paccea),
paszesieHuss B BO3AYIIHOM IOTOKE W TujipaBinueckod kinaccupukanuu. OCHOBHBIE THIIBI
o0opy/noBaHus, MPUMEHSIEMOTO B KEPaMUYECKOW TEXHOJIOTMH: CHTAa W T'POXOTa, BO3IYIIHBIC
cemapaTopbl,  TUAPOKIACCU(PUKATOPHl M TUAPOUUKIOHBL.  OneHKka  CpaBHUTEIBbHOMN
3¢ GdeKTUBHOCTH Tpollecca pa3felieHuss B Pa3M4yHbIX THUMax oOopynoBaHus. CoBpeMeHHbIC
TEHJICHIINH B COBEPILICHCTBOBAHUH YCTPOICTB JJIs pa3/iesieHusI.

YcTpoiicTBa I BBIACNEHUS TOHKHMX TOPOIIKOB M3 BO3AYIIHOTO TMOTOKa U
oOecnplIMBaHUs BO3/yXa: almaparbl A IEHTPOOEKHOro, (PUIBTPALMOHHOTO U MOKpOTO
MbLUICYJIABIMBAHUS U UX OCOOEHHOCTH, a TaKK€ OCHOBBI pacdera B Ipolieccax MPOU3BOJICTBA
KepaMUKd. 3HAu€HUE TMbUICYNaBIUBaHUSA [UIS OXpaHbl TpyAa M YCTPAaHEHUS 3arpsi3HEHUS
OKpyXaromei cpeapl. TeHISHIMH COBEPIIEHCTBOBAHHUS O00OpYyIOBaHMS [UIs cemapanuv u
o0ecnbLTUBaHUS.

OcHOBHBIE THUIIBI 000PYIOBAHUS JJII MarHUTHOW OYMCTKU HM3MEJIbUEHHBIX MaTEpUasIOB.
OOGopynoBaHue Ui TPAHCHOPTHPOBKM M XpAaHEHHUsS H3MEIbUEHHBIX IOPOIIKOOOPA3HBIX
MaTepuasioB. OCHOBHBIE TUIIBI TPAHCTIOPTEPOB, IIEBATOPOB M YCTPOMCTB AJISI MHEBMATUYECKOTO
TPAHCIOpPTa, UX CpPAaBHUTEJIbHbIE OLIEHKU. DbByHKepbl, CHUJIOCBHI, NHTaTeIH, J03aTOPHI.
CoBpeMeHHbIE TeHCHLIUN COBEPIIEHCTBOBAHUS 3TOTO 000PYI0BAHHUS.

[TpumMepsl KOMITOHOBOK JIpOOUIIBHO-TIOMOJILHOT'O 000PYA0BaHUS U 000pYJOBAHUS IS
paszeneHus MaTepuaa 1o KpynHocTH. PacueTsl MatepuanbHOro OanaHca U yueta BO3BPATHBIX
noteps. [IpuHiuns! BeIOOpa 000pyI0BaHUS.
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1.3. O6opynoBanue ajsi cCMEMUBaHUS (POPMOBOYHBIX MACC M UX 00E3BOKUBAHHUS.

3ajaua cTaguy CMEIIMBAaHUS KOMIIOHEHTOB U BBEICHUS BPEMEHHOM TEXHOJIOTMYECKOM
CBS3KM B 3aBUCHMOCTH OT Merona (opmoBanus. Kiaccudukamuss mporieccoB MOATOTOBKH
KepaMHUYECKHX MacC U COOTBETCTBYIOILIUX BUJOB CMECUTEIHLHOTO 000PYAOBaHUSI.

YCTpoicTBO B paboTa MAaIIMH HEMPEPHIBHOTO JCHCTBUS TSI CMCIIIUBAHUS U YBIIAXKHCHUS
rpybokepamuueckux macc. Jlonactueie cmecutenu. [lapoyBnaskHuTenu.

YCTpoiCcTBO M paboTa CMECHUTENEH MepHOINISCKOr0 ISHCTBUS ISl CMEITUBAHHS MacC B
MIPOU3BOJICTBE OTHEYIIOPOB M TPyOOM KEpaMHKH: CMECUTEIbHbIE OEryHbI M JIPYrMe MAalllWHbI
nogo0Horo Tumna. CrnocoObl aBTOMATH3aLUHU YIPABICHHUS PAa0OTONW CMECHUTENeH MePHOANIECKOro
JIEUCTBUA.

CpaBHHTENIbHAS OIICHKAa CMECUTENIeH TPUMEHUTEIBHO K TUIACTUYHBIM W TOJYCYXUM
MaccaM ¥ TeHJIEHIIMM COBEPILIEHCTBOBAHUS 3TOT0 000y 10BaHUS.

[InukepHbIE MEMIAIKU TEPUOANYECKOTO ACHUCTBUSA ISl TOATOTOBKA TOHKOKEPAMHUUECKHUX
Macc (BKJIIOYas paclyCKaHHE TJIMHUCTBIX KOMIIOHEHTOB). YCTPOWCTBO, Ha3HA4YCHHE U
CpaBHUTENbHAS OIICHKA Pa3JIMYHBIX THUIIOB MEMIAIIOK: TOPU30HTAJIbHBIE W BEPTUKAIHHBIE,
JIOTIaCTHBIE, MTPOIEIIEPHBIE.

[IpuHIUIBI YCTPOWCTBA U CXEMBl HCIOJb30BaHUS HEMPEPHIBHO-ACHCTBYIOMMUX MAaIIH
JUTSL PACIyCKaHHS TJIMHUCTBIX KOMIIOHEHTOB. TEHICHIIMM COBEPIICHCTBOBAHUS MEIIAJIOK U
MAIIIUH JUTsl POCITyCKa TJIMH.

OcHoBHOE 0060pyOBaHNE, TPUMEHSIEMOE Il 00€3BOKMBAHUS KEPAMHUECKUX Macc Mpu
NUTMKEPHOW TOJTOTOBKE CYCIEH3WH, OCOOCHHOCTH PEXKHMOB M KHUHETHKH (DUIBTPOBAHUS.
Pemenus, obecreunBaronie MeXaHU3alMI0O W aBTOMATHU3alMIO pPabdOThl  QHIBTP-IPECCOB.
BraxxHocTh mostyqaeMbIX KOpKeH W UX JalibHeas nepepadorka. Mcnmonb3oBaHue UINM OUYHCTKA
¢bunbTpaTOB AN NPEAOTBpAICHUS 3arpsi3HEHUS OKpyxkKatouledl cpeabl. TeHmeHuuu B
COBEPIICHCTBOBAaHUU 000PyI0OBaHuUs Ui 00€3BOKMBAHNUS IINIUKEPOB.

Oco0OeHHOCTH HAacoCOB, MPUMEHSEMbIX Uil 3aKauykd (UIBTP-IIPECCOB M TPaHCIOPTa
IUIUKEPOB; MEMOpaHHbIE U YePBAYHbIE HACOCHL. TEHIEHIIMU B UX COBEPIICHCTBOBAHHH.

[lonyuenue mnpecc-mOpPoOIIKOB U3 KEpaMHUYECKUX NUIMKepoB. (OCHOBHBIE THIBI H
0COOCHHOCTH KOHCTPYKLIMN PaCTIbUIUTENbHBIX CYIINII, U CYILUJ B KUIAIIEM CJIO€, TPUMEHSIEMbIX
B KEpaMUYECKOM TeXHOIOTHH. [ paHyIsATOPHI U UX CPABHEHHE C PACTIBUIUTEILHBIMU CYIITHIIAMU.

[Ipumepbl KOMIIOHOBOK APOOUIBLHO-IIOMOJILHOTO 000PYAOBAHUS W OO0OPYIOBAHUS IS
MOATOTOBKH (POPMOBOUHBIX Macc. Macco3aroTOBUTENbHBIC LIEXH.

Paznen 2. O6opynoBanue st GOPMOBAHMS 3arOTOBOK

2.1. O6opynoBanue Ais (OPMOBaHUS 3aTOTOBOK CIIOCOOOM MIJIACTHYECKOrO (POPMOBAHUS.

OcobenHocTH TUIaCTUYECKOTO (hOPMOBaHUSI KepaMHUuecKuX Macc. OCHOBHBIE BapHAHTHI
MPOLIECCOB TIACTUYECKOTO (POPMOBAHUS: MPOTSKKA, LITEMIIENbHOE (OpPMOBaHHE, pacKaTka B
Tena BpauieHus. [Ipumensiemble At HUX TUIIBI 000PYIOBaHUS.

JleHTOYHBIE TIpecChl M MSUIKH. YCTpPOMCTBA JIGHTOYHBIX TPECCOB C BHHTOBBIMH
JIOTIACTSIMU U OCOOCHHOCTH MX OCHOBHBIX KOHCTPYKLIMOHHBIX 3JIEMEHTOB (KOPILyC, 3arpy304HO-
MUTATEIbHOE  YCTPOMCTBO, BUHTOBBIC JIONACTH, TOJOBKa, MYyHIMTYK). Ilponeccsr,
Mpoucxosiue npu (OPMOBAaHWM Ha JIGHTOUHBIX MpeccaXx. Buabl Opaka W cmocoObl X
MPEAOTBPAILLIECHHUS.

Bakyymnble 1eHTO4YHBIE TIpecchl. MexaHu3Mbl U 3 (PEeKTUBHOCTh BAKYYMHPOBAHUSI.
BonokomnbieBbie 1 MacisiHble BAKYYMHbBIE HACOChL. OCHOBHBIE THIIbI KOHCTPYKIIUN BaAKYYMHBIX
MIPECCOB U UX CPAaBHUTEIbHAS XapaKTEPUCTHKA. BakyyMMsuIku. Pexumbl BakyyMUpPOBaHHS U
THUIIBI BAKYYMHBIX HAaCOCOB. BepTukanbHbie mpecchl Asi (GOpMOBaHUS KaHATH3AIMOHHBIX TPYO.
Oco0eHHOCTH UX YCTpOMCTBA.

DNeMeHTbl ~ pacuera  JICHTOYHBIX  IPECCOB  C  BHUHTOBBIMHU  JIOMACTSIMH.
[Tpou3BOIUTENHHOCTH MIPECCOB, JIaBJICHHE MPECCOBAHMS U MOTpediseMas MOITHOCTh. OCHOBHBIE
CBEICHMS O Tpeccax /s IJIaCTHYECKOTOo (OpPMOBAaHMS TOPIIHEBOTO THMa. TeHACHIUU B
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COBEpPILIEHCTBOBAHUH 000pyI0BaHUSA U1l (POPMOBAHUS METO/IOM MPOTSIKKH.

TpeboBanus, npeapaBiIsieMble K MallMHaM JJIsi HApe3KH ChIplia (3aroToBOK) U3 Opyca,
BBIJIABJIMBAEMOTI0 JIEHTOYHBIM IpeccoM. OCHOBHBIE TUIIBI PE3aTEIbHBIX alllapaToB. Y CTPOMCTBO
Y KHHEMAaTuKa paboThl OJHOCTPYHHOTO pe3aTeNIbHOTO CTAHKA.

[MpunHiun paboTHl pe3aTeNbHBIX YCTPOWCTB ¢ ¢oTodnemenToM. OOmme cBeneHus o0
YCTpPOMCTBaX JUIsl aBTOMATHYECKOW CaJKH HApE3aHHOIro chipua. [IpuMepbl KOMIIOHOBOK MPECCOB
JUIS IPOTSKKU € IPEIIIECTBYIOIIMM UM 000PYI0BAHUEM.

O6opynoBanue s (GpopMOBaHUS U3ICIUNA TOHKOH Kepamuku. OCOOCHHOCTH Ipoliecca
(dbopMoOBaHUsT TEN BpANICHUS PACKATKOW TOHKOKEPAMHYECKOW Macchl. BiusHHE pexuma
¢dopMOBaHMSI Ha CTPOCHHME M KauecTBO c(opMoBaHHBIX u3fenuil. JledexTsl W crnocoObl uX
yCTpaHEHHUS.

OcHoOBHbBIE BU/IbI MAIIMH JIJIs1 TOJTy4eHHsI 3aroToBOK. DopMOBaHNE TOHKOCTEHHBIX MOJIBIX
U IUIOCKUX M3AeNuil (Xo3stiicTBeHHbIM (apdop, (asHC) Ha PYUYHBIX U MEXaHHU3UPOBAHHBIX
CTaHKax.

[IpyHIMO ycTpoHCTBa M OCHOBHBIE KOHCTPYKTHBHBIE D3JIEMEHTHI I10JIyaBTOMATOB:
yIOpaBlieHUE BCEMU omepauusMu (OPMOBAaHUS C IOMOIIBIO PACHpPENeIUTEILHOrO Baa.
Pa3znuunblie BapuaHThl poniecca GOpMOBaHHUS: OJTHOCTAIUITHOE U JBYXCTauiiHOEe (POPMOBaHUE,
¢dbopmoBanue mabmoHamMu U ponukamu. Kunemarnyeckue cxembl Hambojee XapaKTepPHBIX
MoJIyaBTOMaToB. TeHJIEHIIMN B COBEPILIEHCTBOBAHUHN O0OpYIOBaHMS A (OPMOBAHUS METOAOM
pacKaTKu.

[lItemmenbHple Tpecchl A TUIacThudeckoro ¢opmoBanus. OCOOEHHOCTH TIporiecca
HITEeMNENbHOro (OpMOBaHUS U3JENUN W3 IpyOOKepaMUYECKHX IIACTUYHBIX Macc. OCHOBHBIE
THMNBI MPECCOB, MPHUMEHSIEMBIX JUISI JOIMPECCOBKA OTHEYNOPOB M KHCIOTOYHNOPHBIX HW3JEIHH,
dbopmoBanuss uepenuibl. Mx yctpoiictBo u paborta. [IpuMepbl KOMIIOHOBOK MpPECCOB st
IITEMIENBHOTO  MPECCOBAHUA C  MPEALIECTBYIOIUM  OoOOpynoBaHuMEM. TeHIACHIHUH B
COBEPIICHCTBOBAHUM 000PYI0BaHUA U1 (POPMOBAHUS METOJIOM JIOTIPECCOBKHU.

[Tyt monHOM MexaHu3aluu mporiecca GopmMoBaHus xo3siicTBeHHOTO (hapdopa u dasHca
c oObenMHEHUEM mpecca Uil MPOTSHKKH, YCTPOMCTBA JUIsl Hape3aHus IJIacTOB, (OPMYIOIIETo
arperata M KOHBEMEPHOTO CyIIWJIa B €IWHBIA arperar - MOTOYHYHO JuHUIO. IIpumepst
KOMITOHOBOK IIPECCOB ISl IITEMIIEILHOTO IIPECCOBAHUS C MIPEAIECTBYIOUIUM 000pyI0BaHUEM.

2.2. O0opynoBaHue AJs IPECCOBAHUS 3aTOTOBOK U3 MOPOIIKOB.

Oco0OeHHOCTH M BapuaHTHI Mpoliecca MPecCOBaHMS H3JENUA U3 MOpoukoB. CrocoObl
pEerylIupoBaHUsl JaBJIEHUS M IUIOTHOCTH. TpeOoBaHUS K TMOPOLIKaM JUIsl IOJYCyXOTo
npeccoBanus.  [IpuumHbBl  MOsABIEHHS W MOYTH  YCTPAHEHHUS  HEPABHOIUIOTHOCTH,
MEPENpPECcCOBOYHBIX TPEIMIMH U JAPYyruxX JAepekToB mpeccoBoK. (OCHOBHBIE BapHaHTHI
MPUMEHSIEMbIX  PEXKUMOB TMpeccoBaHUS (OJHOCTOPOHHEE U  JIBYXCTOPDOHHEE CKaTue:
HCII0JIb30BAHUE TUTABAIOIINX (POPM, CTYIICHUYATHIC PEKHUMBI ITPECCOBAHMS).

Knaccudukanus nmpeccoB Mo MCTOYHHUKAM CO3JIAHHS MPECCYIOLIEro YCUJIHS, MO TUIIaM
MPECCYIOIINX U MNEPEMEIIAIINX MEXaHU3MOB, 10 PEXHMMAaM IpeccoBaHusA. PeBoibBepHbIE U
POTOPHBIE TIPECCHI.

Mexannueckue mnpeccel. [IpyHIMI JOEMCTBUS W JOCTOMHCTBA KOJEHOPBIYaKHOTO
MexaHu3Ma. KoHcTpykuus ¥ paboTa THUINHYHBIX KOJEHOPBIYAXHBIX MPECCOB AJIS MPECCOBAHMS
OTHEYIIOPOB, CTPOUTEJIBHOTO KUpNHYa M IUIMTOK. MeXaHu3Mbl s 3aChIIKM Macchl H
BBITAIKMBAHUS M3JEINNA. YCTpPONCTBA Ui TUAPABIMYECKOrO PETYIMPOBAHMUS MAABJICHUS Ha
MEXaHUUYECKUX IIpeccax.

[IpuHumMn fAEHCTBUSL M OCHOBHBIE 3JIEMEHTHl KOHCTPYKIMHM (PUKLIHUOHHBIX IPECCOB.
Crnenuduueckre OCOOCHHOCTH IIpollecca IpeccoBaHUs Ha d3Tux mpeccax. CrocoObl
aBTOMaTH3alMK (PPUKIIMOHHBIX PECCOB. BUHTOBBIE MPECCHI C JYTOCTATOPHBIM MTPUBOJIOM.

I'mppaBnuueckue mpecchl. (OCOOEGHHOCTM W OCHOBHblE 0ONAacTH  IpPUMEHEHHUs
TU/IPaBIMYECKUX IIPECCOB B KEPAMUYECKOW TEXHOJOrMU. OCHOBHBIE THUIBI TMAPABINYECKHX
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IIPECCOB, MPUMEHSAEMBIX B IPOU3BOJICTBE OIHEYNOPOB, KEPAMUUYECKUX IUIMTOK U TEXHHUYECKOUN
kepamuku. OOOpyIOBaHWE THIPABIUYECKON CXEMBI TPECCOB: HACOCHI, AKKyMYISTOPHI,
npeoOpa3oBaTren  JABICHHS,  30JIOTHUKM,  KJIAmaHbl.  ABTOMATH3alUsl  yIpaBJICHUS
TUIPaBIMYECKUMHU IIpeccaMi (paccMaTpUBaeTCs Ha IPUMEPE OJJHOTO U3 IIPECCOB).

OcHOBHbBIE OCOOEHHOCTH U METO/Ibl IPECCOBAHMSI U3A€IH cilokHOU (popMbl. HexoTopbie
KOHCTPYKTHUBHBIC  pEIICHHs Tpecc-popM, KEpHOB ©  IIyaHCOHOB, OOECIICYMBAIOIINX
BbIpaBHUBaHHEe Kod(duumeHntoB cxatus. [mapocraTHueckoe W KBa3HM30CTATHUECKOE
npeccoBanue. Bubponpeccoanue. ['a3ocraTnueckoe npeccoBaHue.

CoBpeMeHHbIE TEHJIEHIIUN COBEPILIEHCTBOBAHMSI IIPECCOB ISl MOJIYyCYXOI'O MPECCOBAHUS.
[Ipecc-popmbl  ansi mpeccoBaHWs KEpaMUYECKUX IUIMTOK: 3€pKalbHBbIE, C TMepeaadyei,
TUAPOCTaTUYECKUE IITaMIIbl. [IpuMepbl KOMIOHOBOK MPECCOB YISl TIOJIYCYXOro MPECCOBAaHUS U
MIPEIECTBYIOLIEr0 000PyI0BAHNUS.

2.3. O6opynoBanue ajig (HOpMOBAHHUSI 3aTOTOBOK METOJIOM JIUThS, METOJIOM OOTOYKH.
JlononuuTenpHas 00paboTKa.

OcoOeHHOCTH Tpoliecca JIMThSI KEpaMUYECKHMX NUIMKEPOB B IMOPUCThIE (OPMBI.
TpeboBanust Kk wnuMKepamM U mHopucteiM  Qopmam. Kiaccupukanus MeTonoB JIUThH,
MpUMEHSeMbIX B KepamMuueckod TexHosoruu. OOopynoBaHUE JUTEHHBIX 1EXOB s
MIPOM3BOJICTBA CAHUTAPHO-CTPOUTENHHON KepaMHKU. MeIlanky, HacoChl, IUITMKEPOIPOBO/IBL,
YCTpOMCTBa I BaKyyMHUpPOBaHUS UUIMKEpOB. Ilepexom OT JUTEHHBIX KOHBEHEPOB K
MEXaHU3UPOBAHHBIM JIUTEHHBIM CTEH/IaM.

VYcrpolictTBo M paboTa KapycelnbHOW MAIIUHBI IS OTJIMBKM TOHKOCTEHHBIX TOJIBIX
W3JIeUI METOI0M CIIMBHOTO JIUTHA.

O6opynoBaHue sl TOpPSYEro JUThbS M3ACTUN U3 TEPMOIUIACTHUYHBIX HUIMKEPOB.
TunuuHble KOHCTPYKUMHU JTUTEHHBIX MAIIMH U PEKUMBI UX paOOTHI.

CriocoObl  M3TOTOBJEHMS] TOHKHUX KEpPaMHUECKHUX IIJICHOK, a TaKkKe KepaMHuecKOn
(hanepsl.

OcobGenHoctu nuThs MO JnaBieHueM. OOOpymoBaHHME UIS JUThS W3JCTUN IO
JTABJICHUEM.

KoMmoHoBoYHbBIE pelieHus M0 pa3MeleHno0 00opyIoBaHus npu (GOPMOBAHUH METOAOM
muThsl. TeHIEeHIIMM COBEPIICHCTBOBAHMS 000PYIOBAHUS [UISI TUThSI KEPAMUUECKUX U3/EIIHIl.

O6GopynoBanue a1t 00pabOTKH pe3aHreM (0OTOUYKH) 3ar0TOBOK H30JIATOPOB. MOKpHBIN U
Cyxoil crmocoObl rTnazypoBaHus. OOopynoBaHHe JUIsl TJIa3ypOBAaHUS UB3JENUNA METOJaMU
OKyHaHUsl, MOJIMBA, MYJIbBEpU3AIMH, DJIEKTPOCTATUYECKUM, OJHOBPEMEHHBIM IMPECCOBAHUEM
IUTUTOYHOTO CJI0S U TJIa3ypH. Y CTPONCTBO I1a3ypoBOYHOTO KOHBeWepa sl IUIMTOK.

PoTopHble M pPOTOPHO-KOHBEWEpPHBbIE JIMHUU M BO3MOKHOCTH HMX HCIIONB30BAHUS B
TEXHOJIOTUU KEPAMUKH B CPABHEHUU C POOOTU3UPOBAHHBIMU KOMIUIEKCAMH.

Paznen 3. OcHOBBI MPOEKTUPOBAHUS IPEAIPUITUN TIO TPOU3BOJICTBY KEPAMUKHU

3.1. O06mume Mmoa0KEeHUs O TPOCKTUPOBAHUH.

TexHuko-sKOHOMUYECKOE OOOCHOBaHHE, BBIOOP MeECTa CTPOHUTENHCTBA, 3aJaHHME Ha
npoektupoBanue. OcHoBHbIe ompereneHus. [IpennpoektHeie paboTel. OO0IIas MOsSCHUTENbHAS
3anucka. ['eHepaybHBIM IUTaH M TpaHcnopT. TexHosornueckue pemeHus. OpraHuszanus u
yCIOBHS TpyZla paOOTHUKOB. YIIpaBlieHHE MPOU3BOACTBOM U MPEANPUSATHEM. APXUTEKTYpHO-
cTpouTenbHble pemieHus. CrneuuanbHoe oOOpyJIOBaHME, CeTHM W cucteMbl.  OpraHuzanus
cTtpoutenberBa.  OxpaHa oOkpyxawoomend cpenpl. CrnennanbHO-TEXHUYECKUE MEpONPUATHUS
IpaxJaHCKOW O0OOpoHBl. MeponpHusaTus MO NPEAYNPEXJECHUI0 Ype3BbIYAMHBIX CHUTyalUi.
CmetHas nokymeHTanus. QQPeKTUBHOCTh HHBECTULIUH.

Ponp cnenmanucra npu npoekTUpoBaHUU. JeHCTBYyOIINE HOPMAaTUBHBIE JOKYMEHTHI 110
CTpOUTENBCTBY. HOpPMBI TEXHOJIOIMYECKOIO NPOEKTUPOBAHMSA M TEXHMKO-DKOHOMHYECKHE
MIOKa3aTenu NpeanpusaTuii kepamuueckoi npomsinuieHHocTd. Cucremsl ECKJL, ECTH, ECTAC
B NIPOEKTHPOBaHUM. [IprMeHEHNEe KOMIIBIOTEPOB IIPU IPOEKTUPOBAHUH.
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3.2. Copeprkanue KypCOBBIX CTYJCHYECKHX pa0dOT M TUINIOMHOTO MTPOEKTUPOBAHMS.

Tematuka KypCOBBIX CTYAEHYECKHX pabdOT M [UIUVIOMHBIX MpoekToB. OOBeM W
COJIepKaHUE KYypCOBOM CTYyJE€HYECKOW paboThl U JUILNIOMHOTO Impoekra. (OcobeHHOCTH
MPOEKTUPOBAHUS TPH PEKOHCTPYKLMHU JACUCTBYIONIETO MpeanpusiTis. MICTOUHIKN HE0OX0[MMOM
uHbOpMAKU Il KYpPCOBOTO U JAUIUIOMHOTO MPOEKTHpOBaHUs. [IpuMeHeHne BBIYUCIUTEIBHON
TEXHUKHU TPU TPOCKTHPOBAHUH.

TpeGoBanust 1o O(GOPMIICHUIO PACUETHO-TIOSACHUTEIHHON 3alUCKA K JUILIIOMHOMY
npoekty. Pazgensl, Bxondumme B yueOHbIM npoekT. (OOocHOBaHHME LierecooOpa3HOCTU
MPOEKTUPOBaHKS 00beKTa. BrIOOp palioHa W TOUKM CTPOUTENbCTBA MpeanpusaTus. O60cHOBaHUE
€ro MOIIHOCTH, aCCOPTHMEHTa BBHIITYCKAEMOH MPOIYKLWHU, aHAIN3 OOECIIEYeHHOCTH CHIPhEM,
3IEKTPOIHEPrUe, TEXHOJOTHUYECKUM TOIUIMBOM U BOJOM.

O6ocHoBaHue croco0a TEXHOJOTUYECKOTo TMpoliecca MpousBoAcTBa. ObecrneueHue
TpeOOBaHMI  OXpaHBl  OKpyXaromed cpeapl Tpu  npoekrupoBanuu.  CozeprkaHue
TEXHOJIOTUYECKOH YacTH NpPOEKTa, oO0mue pekoMeHmanmuu 1o ee paspaborke. [logpemHO-
TPAHCIIOPTHOE O00OpYIOBaHWE ¥ BHYTPHUIIEXOBOH TpaHCHOPT. [IpWHIMUIBI MPOEKTUPOBAHHS
MacCO3arOTOBHTENIBHBIX II€XOB, BapHaHThl KOMIIOHOBKM 0OopymoBanus. lIpoekrupoBanue
11eX0B (POPMOBAHUS KEPAMHUECKUX 3arOTOBOK. [IpoeKTHpoBaHue 11eXOB 00KUTAa KePAMUUYECKHX
3aroToBOK. [[pHHIMITEI M IPEITOCHIIKK BBIOOPA MIEYHOTO arperara.

3.3. TunoBsie pelieHus o BEIOOPY U pa3MeIeHUI0 000PyI0BaHHUS.

[Tpon3BOACTBO OTHEYNOPOB, KAHATH3AMUOHHBIX TPYO, KHUCIOTOYITOPHBIX HU3ICIIHH.
[Tpon3BOICTBO CTEHOBBIX MAaTEPHUAIOB, KEPAMHUYECKIX TPYOOK, CAHUTAPHON KEPAMUKH,
xo3siicTBeHHOTO (hapdopa u dasiHca, HIeKTpou301TopoB. HexkoTopsie o0mirie ocoOeHHOCTH
TEXHOJIOTHYECKHUX CXEM IIPOU3BOJICTBA TEXHUYECKOM KEPAMHUKH.

Bri6op cocraBa kepamudeckoro mnonydadpukata u u3genus. MaTepualbHbI OanaHC
3aBOJ]a, pacyeT IMOTPEeOHOCTM B HCXOJHBIX MaTepHaiax, ASKCILTyaTallMOHHONW MOIIHOCTH
OCHOBHBIX  IPOM3BOJACTBEHHBIX  LI€XOB;  pacueT  KOJMYeCTBa  €AWHUIl  OCHOBHOIO
TEXHOJIOTHYECKOro 00opynoBaHusi. [IpuHIMIBI pacueTa arperarHo-NMOTOYHBIX JIMHUH, MOAOOp
o0OpynoBaHUs Ul KOMIUIEKTAllMM  arperaTHO-MOTOYHBIX JMHMHA. Metoasl  pacyera
JKCIUTYaTAl[MOHHBIX XapaKTEPUCTHUK OCHOBHOTO TEXHOJOTHYECKOI0 000PYAOBaHUS.

I'paduueckas yacts npoekra. TpeboBaHUs K COEPKAHHUIO, KOMIIOHOBKE U 0(OPMIICHUIO
rpapudeckoil uyactu mpoekrta. IlocienoBaTeIbHOCTh BBINOJIHEHUS JAUIUIOMHOIO IIPOEKTA.
IIpencraBnenue npoekToB K 3amure. I1ops 1ok 3alUThl IPOEKTa.

3akmoueHue. Posb  coBeplIeHCTBOBaHMA OOOPYIOBaHHMS B IIPOrPECCe TEXHOJOTHH
KEpaMUKH Ha COBPEMEHHOM 3Talle.

4. O0bemM y4eOHOM THCHHMILINHBI

Bceero 7 cemecTp 8 cemecTp
Buner yue6HOI paboThI 3au. e Axag. 3au. e Axap,. 3au. ex. Axapn,.
qac yac yac
O0mas Tpyr0eMKOCTb 7 252 5 180 9 79
IUCIMILINHBI
Konrakrnas paora - 267 % | 222 64 | 089 | 32
ayIMTOPHBbIE 3aHITHA:
Jlexmn 0,89 32 0,89 32 - -
[Tpaktueckue 3anstus (I13) 0,89 32 0,89 32 - -
Kypcogoii npoekt (KIT) 0,89 32 - - 0,89 32
%Iﬁ‘)‘f”"“e“"“a" padora 333 | 120 | 222 | 80 | 111 | 40
KonTakTHas caMOCTOSITENbHAS
paboTa 3,33 04 2,22 ) 1 0.4
CaMOoCTOSTETbHOE U3YyUEHUE 119,6 80 39,6
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PasaCsIoOB TUCHUIIIIMHBI

Buabl KOHTpOJIA:

Buo  kommpona: 3auem ¢ 3auem
ouenxoit (KII)
JK3aMeH 1 36 1 36 - -
KonTrakrHas pabota - 04 04 i i
IIPOMEKYTOYHAS aTTECTALUS 1 ’ 1 ’
[ToaroToBka Kk sK3aMeHy 35,6 35,6 . .
Buja nToroBoro KOHTpoJIsi: JK3aMen 3a4yer C OLEHKOI
(K1)
Bceero 7 cemecTp 8 cemecTp
Bunel yue6HOM paboTh 3aw. e, AcTp. 3au. e, AcTp. 3au. ex. AcTp.
yac yac qac
OO0mas Tpy10eMKOCTh
AUCHMIUIMHBI O Y4eOHOMY 7 189 2,22 135 2 54
IUIAHY
KonTakTHasi padora: 2,67 72 0,89 48 0,89 24
Jlexruu (JIek) 0,89 24 0,89 12 - -
[Tpaktnaeckne 3ausTus (I13) 0,89 24 0,89 24 - -
KypcoBoii ipoekt (KIT) 0,89 24 - - 0,89 24
CamocrosiTesibHast padoTa 333 90 297 60 111 30
(CP): ’ ' ’
KonTakTHas camocrosiTenbHas 0.3 i 0.3
pabora 3,33 2,22 1,11
CamocTosITeIbHOE U3YUYCHHUE 89,7 60 29,7
pa3nesioB JUCIUILITUHBI
Bujabl KOHTpOJIS:
Buo  kommpona: 3auem c 3auem
ouenkoit (KIl)
JK3aMeH 1 27 1 27 - -
KonraktHas pabota — 03 03 i i
MPOMEKYTOYHAs aTTeCTaIus 1 ' 1 ’
[ToaroToBka K 3K3aMeHy 26,7 26,7 . .
Buja nToroBoro KOHTpoOJIs: Ix3amen Saqu(;c (;-BeHKOH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIHMHBI
«O0opynoBaHNEe U OCHOBBI NPOEKTHPOBAHMS CTEKOJbHBIX 32BOI0B»

1. Heas aMcuMIUIMHBI — npuoOpeTeHHe 3HAaHMM M KOMIETEHIMH B oOxactu
COBPEMEHHOT0 000pYyIOBaHUSA, HCIOJB3YEMOTO Ha BCEX CTaJIUsAX NMPOU3BOJCTBA M3JENUN U3

CTCKOJI, 1 KOMIUICKTAlIUN MCXAHU3UPOBAHHBIX JIMHUH U3 3TOTO 060py,HOBaHI/I}I.
N3Y4YCeHUSA OUCHUIIJIUHDBI

2. B pe3syabTare
O0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyromumu npodeccnonansubivu (I1K) komnereHnusMu:
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— CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pELICHUs IpH pa3paboTke
TEXHOJIOTMYECKUX IIPOLIECCOB, BBIOMPATH TEXHUUECKUE CPEACTBA M TEXHOJIOTUHU C YYETOM
9KOJIOTHYECKUX MocieacTBUi ux npumenenus (I1K-4);

— TOTOBHOCTBIO K OCBOCHHUIO M IKCILTyaTallid BHOBb BBOMMOT0 00opynoBanus (I1K-8);

— CIIOCOOHOCTBIO MCIOJIB30BATh 3HAHWUSA OCHOBHBIX (PM3MYECKUX TEOPUN ISl PEIICHHS
BO3HUKAIOMINX (DPU3WYECKHUX 33]a4d, CAMOCTOSITEIBHOTO MpUoOpeTeHusl (GU3NYECKUX 3HAHUH, IS
MOHUMaHUS MIPUHIUIIOB paObOTHl MPUOOPOB U YCTPOICTB, B TOM YHCJIEC BBIXOJSIINX 33 TPEACIIbI
KOMIIETCHTHOCTH KOHKpeTHOoro HanpasieHus (ITK-19).

3uamo:

— THWIBL, TPUHIOMIBI PAa0OTBI, OCOOCHHOCTH KOHCTPYKIIMM W CHCTEM YIpPaBJICHUS
OCHOBHOT'O MEXAaHUYECKOI0 U TEIUIOTEXHUYECKOIO 000PY0BAHUS CTEKOIBHOTO IPOU3BOCTBA;

— TEXHUKO-DKOHOMHYECKHE  XapaKTEpUCTUKU  OOOpyIOBaHUS U  OCHOBBI  €TO
9KCIUTyaTalliy B COCTABE TEXHOJIOTUYECKUX JTMHUM;

- BCIIOMOT'aTeJIbHOE 000PYJOBAHNE CTEKOJIBHBIX 3aBO/JIOB;

- 0011Me MOJI0XKEHHS O IPOEKTUPOBAHNHU POU3BO/JICTBA;

- OCHOBHBIE OTamnbl W TPHUHIUIBI TMPOSKTUPOBAHUS TEXHOJOTHUECKUX JIMHHUH
MIPOU3BOJICTBA CTEKJIOM3/ICIHIA, OCHOBBl KOMIIOHOBOYHBIX PEHICHHH TpPU MPOSKTHPOBAHUU
TEXHOJIOTUYECKHUX JIMHUM MTPOU3BOJICTBA CTEKIOU3ICIUH.

Ymemu:

— BbIOMpaTh  panMoHaJdbHble U 3()(PEeKTHUBHBIE  TEXHOJIOTMYECKHE CXEMbl U
TEXHOJIOTUYECKHE PEKUMBbI U3TOTOBJICHUSI CTEKIION3IEIHIH;

— noalupath 000pyLOBaHHE TEXHOJOIMUECKUX JIMHUI NMPOU3BOACTBA CTEKIOU3JICINN U
IIPOBOJIUTH €0 KOMIIOHOBKY;

— aHaIM3MPOBATh TEXHUUYECKYIO U HOPMATHUBHYIO JOKYMEHTALUIO.

Bnaodemy:

— METOJaMHU pacyeTa OCHOBHBIX MapaMEeTpOB U XapaKTEPUCTUK TEXHOJOTHYECKOTO
000pyOBaHUS CTEKOJIbHBIX 3aBOJIOB;

— METO0/IaMU COCTaBJICHUsI IPOU3BOICTBEHHOH NTPOrpaMMbl CTEKOJIBHOTO IIPOU3BOJICTBA;

- METOJaMH COCTABJICHUS MPOU3BOACTBEHHON MPOTPAMMBI CTEKOJIBHOTO
IIPOU3BOJICTBA; METOJaMH OLECHKA A(HPEKTUBHOCTH PabOThI TEXHOJIOTHYECKOM
JINHUH.

- MEeTOoAaMH MOo00pa M KOMIIOHOBKH 000PYA0BaHUS TEXHOJIOTHUYECKUX

JIMHUWA TPOU3BOJICTBA CTEKIOU3IECIIHM.

3. KpaTkoe coepikanue THCHHILTHHBI

Pazgen 1. OGopymoBaHue Ui NPUTOTOBICHUS, XPAaHEHUS, TPAHCIIOPTHPOBAHHUSA U
3arpy3Kd IIUXTHl B CTEKIOBAapEHHBIC TIEYH

1.1. OOopynoBaHue [y IOJITOTOBKH CHIPHEBBIX MAaTEPHAIOB M IPUTOTOBJICHUS
IIUXTHI

HopmaruBHble  TpeOOBaHMsSI K  MPOIECCY  IMOATOTOBKU  CBHIPbS  CTEKOJBHOM
MPOMBIIIJICHHOCTH, KOHJUIIMOHHbIE M HEKOHIUIMOHHBIE CBHIPhEBBIE MaTepUaibl s
MPUTOTOBJICHUS CTEKOJbHON IIHUXTHI.

TexHonorMuecknue cxeMbl MOATOTOBKM KBapLEBbIX MECKOB, JOJOMHUTOB, HOJEBBIX
IIMAaTOB W JIPYTMX MPHUPOJHBIX CBHIPHEBBIX MaTepHaioB. OCHOBHOE M BCIOMOTraTelIbHOE
oOopynoBanue Uit oOpabOTKM CBHIPbEBBIX MaTE€pHUaloOB — CYIIMJIbHBIE OapabaHbl, APOOHIIKH,
MEJIbHUIIBI, KIaCCU(PUKATOPbI, TPAHCIOPTHBIE CPEICTBA U MbUICYIABINBAIOIINE YCTPOICTRA.

TpeboBanust Kk crekoigbHOM ImmxTe. CpaBHHUTENbHAs XapaKTepUCTHKA M BBIOOD
0o0OpyZOBaHUS JJIsi TPUTOTOBJIECHUS CTEKOJBbHOM MMXTHL. J[03aTOpbl C aBTOMAaTHYECKUM
ynpasiieHueM. KoHTeliHepHbIe, JIOMAacTHBIE, TapeibyaThle W IIAHETapHbIE CMECUTENN IIUXTHI.
TexHonoruueckas cxemMa 1 KOMIIOHOBKAa 000pPYIOBaHUS JO3MPOBOYHO-CMECUTENbHBIX JTUHUNA U
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OTIENIeHU Mpou3BoAUTENbHOCTEIO OT 50 mo 500 u OGomee T1/cyrku. CranmapTHoe U
HecTaHAapTHOE 00opynoBanue coctaBHbBIX IexoB U JICO cTeKOJbHBIX 3aBOJOB. LlMKIOHHBIE
MBUICYJIABIMBAIOIINE YCTPOMCTBA, pyKaBHBIE (QHIBTPBI U AJIEKTPO(UIBTPHI B COCTABHBIX I€XaX
u JICO. YcTpoiicTBO, MPUHIUN JEHCTBUSA 3MEKTPO(UIBTPOB U OLEHKA CTENEHH OYHCTKU
BO3JIyLIHBIX CpPe.

1.2. OGopynoBaHue a1 3arpy3Ky MIKUXTHI U BO3BPATHOTO 0051 B CTEKJIOBAPEHHYIO I1€Yb.

CriocoObl U cHCTEMBI 3arpy3Kd IIHUXTHI U 0051 B CTEKJIOBapEHHbIE MEYH MEPUOINIECKOTO
U HETpEephIBHOTO ACUCTBHs. TpeOoBaHUS K BO3BpaTHOMY OO0 M 00OpyIOBaHHE Ui €ro
MIOATOTOBKH.

YCeTpoCTBO, IPUHIMI JEHUCTBHS, pacdyeT TEXHUYECKUX ITOKA3aTeNel M DKCILTyaTalus
OCHOBHBIX MEXaHMYECKUX 3arpy3uyMKOB IIHUXTHI: CTOJIbHBIX, BHHTOBBIX, IUIYHXEPHBIX H
POTOPHBIX. 3arpy34UKU-TEIIIOOOMEHHUKH JIJIsi TIOJI0TpeBa MUXThl U 00s. [IpuHinumner mogdopa
TEIUIOHOCHUTENEeN Juid HarpeBa MIMXThl. CHUCTEMBbI aBTOMAaTHYECKOIO YIPaBIEHUS IpolieccaMiu
BBIPa0OTKHU CTEKJIOMACCHhI U 3arpy3KU IMINXThI U 005 B N€Yb.

OcoOeHHOCTH 3arpy3Kd IIUXTbI U 00 B JJIEKTPUYECKUE CTEKJIOBAapEHHBIE IEYH.
KoHcTpykiust U TEXHUYECKHE XapaKTEPUCTUKU 3arPy34MKOB JJIs AJIEKTpOIIeyeil.

Pazgen 2. O6opynoBanue /st BEIpaOOTKH 1 (GOPMOBAHHS CTEKIIA

2.1. O6opynoBaHue Al MUTaHUS CTEKIOPOPMYIOIIUX MAILIUH.

CriocoObl MUTaHUS CTEKJIOMAcCOM MAIMH HEMPEPhIBHOTO M AMCKPETHOTO (POPMOBAHUS
crexnonsaenuil. Iluranuwe crekgoMaccoil MamMH C OTIENEHHOM 30HOW (opMOBaHUS B
MIPOM3BOJICTBE JIUCTOBOTO U MPO(GUIBHOTO CTEKOJ, CTEKISHHBIX TpyO: cucrembl BBC nogounsie
u 6esnmonounsie, 'BT, dmoar-ycTaHOBKH, MpOKaTHBIE MalIMHbBI. MeXaHUYECKHE KarelbHBbIC H
cTpyiiHbIie TuTaTteny. KoBiieBoH, mapoBoi U BaKyyMHbBIM UTATENIN. Y CTPOMCTBO MUTATENCH, UX
KJacCUpUKausi U TeMIepaTypHble pexuMbl padoTbl. CHHXpOHHM3alus pabOThl MHUTATENs U
CTEKII0(OPMYIOIICH MAIIIHHEI.

2.2. Teoperndyeckue OCHOBBI (opMoBanus crekiaousnenuii. Kiaccudukanus wu
XapaKTepUCTUKA COBPEMEHHBIX CIIOCO00B (JOPMOBAHHMSI CTEKIIA U CTEKIOU3IEIHIA.

OcoOenHocTH TemI000MeHa OECLBETHBIX M OKpPalIEHHBIX CTEKIOMAacc ¢ (GOpMYIOIIUMU
yCTpOICTBaMU B TeMIIEpaTypHOM HHTepBajie (GopMoBaHUs. TemaoBbIE PEeXUMBI IIUKIMYECKUX U
HENpephIBHBIX  MpoueccoB  (opMmoBaHusa. (OCHOBHbIE  TEXHOJOTHYECKHE  MapaMeTphl,
XapakTepusymomue pexuM ¢opmoBaHusa. M3oTepMuuyeckoe U BBICOKOTEMIIEpATypHOE
¢dbopmoBanue crexiaouzaenuii. CBsi3b MNPOU3BOAUTEIBHOCTH CTEKIO(QOPMYIOLUIUX MAIIUH C
TEXHOJIOTUYECKUMHU MapaMeTpaMu BbIpaOdaThIBAEMbIX U3IEIIUH.

2.3. O6opynosanue cucrteM JiogouHoro (BBC) u 6e3nogounoro (bBBC) BepTukambsHOTrO
BoITsATMBaHMs crekia. Mamunel cucteM BBC u BBBC: texnonoruueckue cxembl (popMOBaHUs
JIEHTBI, YCTPOMCTBO M 00OpyIOBaHHE MOIMAIIMHHBIX Kamep. [IpuHiun neiicTBus, yCTponucTBO U
AKCIUTyaTalUsl TAHYABHBIX MAIIUH JUIS JIOJOYHOTO M O€3JI0I0YHOTO BBHITSTUBAHUS JINCTOBOTO
crexkna. Kunemaruka, ycTpoilcTBO mpuBOoAa M perynupyronux cucteM wamnH BBC.
CpaBHuUTENIbHAS XapaKTEPUCTUKA TAHYIbHBIX MamuH. HHTeHcHuUKanus BbIpaOOTKU U
coBeplIeHCTBOBaHUE KOHCTpykuuu MmamuH BBC. Mexanusmbl Uisi OTOOPTOBKH, MOAPE3KU U
OTJIOMKH JIUCTOB IIPU MAIIMHHON BBIPAOOTKE.

Knaccupukanuss u  XapakTepuUCTHKa pa3MYHBIX CHOCOOOB M YCTaHOBOK  JUIst
MEXaHU3UPOBAHHON BBIPAOOTKM TpyO, TpyOOK U cTepkHeH. TexHojormuyeckas cxema
¢dopmoBaHus TPyOB! O€37100YHBIM BBITATUBAHHEM, YCTPOICTBO M 060pYA0BaHHE 11O AMAIIMHHON
kaMmepsl. [IpyHIMN necTBUs, yCTPONCTBO, KMHEMATHKA NPHUBOJA U PETYIUPYIOUIUX CUCTEM
MmamuH tTuna BBT. MnTencudukanus paboTsl U coBepiieHcTBOBaHHE MamiuH BBT.

TexHonoruueckue cxembl y310B (GOopMOBaHMS TPYOOK M CTEp)KHEH TOPU30HTAIBHBIM
cnocobom (meron Jlanuepa). [lpuHuMn nAedCTBUS MallMH, HMX YCTPOHCTBO, TEXHHUYECKas
XapaKTepUCTHKA, HIKCIUTyaTalyst 1 aBToMatu3anus padoTsl. COBEpIIEHCTBOBAHHE KOHCTPYKIIUU
Y NOBBILIEHUE TPOU3BOIUTENBHOCTH KOHBEHEPHBIX TAHYJIBHBIX MAIIVH.
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2.4. ObopynoBanue A MPOW3BOJICTBA MPOKATHOTO CTEKIIA. Pa3HOBUIHOCTH MPOKATHBIX
MalluH, WX Ha3HAYCHUWE U CpPABHUTENIbHAS OILIEHKA. YCTpPOMICTBO, XapaKTEpUCTHKA MU
SKCIUTyaTalUsl CTOJIbHBIX MAIIMH M YCTAaHOBOK IEPHOJMYECKOrO MpoKaTa JMCTOBOTO CTEKIA.
BasikoBble MalIMHBI HENIPEPBIBHOTO IIPOKAaTa CTEKJIA — IIPUHIIUIL IEUCTBUS, YCTPOHUCTBO, PEKUM
paboTel. XapakTepuCTHKa KOHCTPYKIMHM M JKCIUTyaTallds BAJKOBBIX MAIllMH HENpPEPHIBHOTO
IpoKaTa CTEKJa: JINCTOBOTO, Y30p4aToro, apMHpPOBAHHOTO, MPO(UIMPOBAHHOTO W KOBPOBO-
Mo3zanynoro. Mammaer [1JI-1-16-, HII-1001, III'-4, JIYAC-1, IIIIC-500. KommonoBka u
TEXHUYECKas  XapaKTepUCTUKa OOOpYAOBaHUS B  JIMHUSAX  HENPEPBIBHOTO  IPOKaTa.
CoBepIlIeHCTBOBAaHUE KOHCTPYKIMM M CHUCTEM YIpaBlIeHUS MPOKaTHbIX MamuH. Pacuer
IIPOU3BOIUTEIBHOCTH, MOIIHOCTH NPHUBOJA U MPOYHOCTH OCHOBHBIX JIEMEHTOB KOHCTPYKLHUN
MPOKAaTHOM MallWHBI.

2.5. Ob6opynoBanue misa (OpMOBaHHUA JIMCTOBOTO cTekia QuioaT-criocodom. Kparkas
XapaKTepUCTHKA CTEKJIOBAPEHHBIX Meuel /Ui MPOU3BOACTBA JIMCTOBOTO CTEKIA (h10aT-MeTOI0M.
Opranuzanus  NoABOJA  CTEKJIOMacchl BO  (ioar-BaHHy.  YCTpPOWCTBO,  OCHOBHBIE
KOHCTPYKTHBHBIE 3JIEMEHTBI, XapaKTepUCTHKa BaHHBI C paciuiaBoM Metauia. OcoOeHHocTu
obopynoBaHus yisi (popMOBaHUS TOHKOTO M YTOJIIEHHOTO (Oosiee 6.5 MM) JHCTOBOTO CTEKJIA.
Okcmmyartanusi BaHHbL. [lepcriekTuBbl pa3Butus (roar-mpouecca (HOpPMOBaHUS JHCTOBOTO
MOJINPOBAHHOTO CTEKIIA.

2.6. [TpunHnuns! (GopMOBaHUS IITYYHBIX CTeKIOn3Ienuid. TpeGoBaHus K MaTepuagam Jyis
U3roTOBIEHUS (POpM U QOPMYIOLIUX YCTPOMCTB, MPUHLHUIIBI UX KOHCTpyHpoBaHHUS. OCHOBHbBIE
MPUHIIATIEI KOHCTPYHPOBaHUS (HOPM ISl MPOM3BOJICTBA MITYYHBIX (3-X MEPHBIX) H3ICIHA U
JIBYXMEPHBIX M3JIeNUi OECKOHEUHOH CIIOMHOCTH. KOHCTPYKIIMY YEpPHOBBIX U YHUCTOBBIX (HOPM
U OCOOCHHOCTHM UX wu3rotoBieHus. OIHO- U MHOrOMECTHbIE (DOPMOBBIE KOMILICKTHI
crexnodopmyromux mMamuH. [lopoku  crekimousaenuii, BbI3BaHHBIE TEPMUYECKHUM U
MEXaHUYECKUM BO3JIEHCTBUEM (OPMBI Ha TBEPJICIOUIYIO CTEKIIOMACCY.

2.7. MamuHsl 1j1s TIpeccoBaHus cTekimonsnenuii. Kimaccudukamnus u sKkcruryaTarmoHHas
OLIEHKAa IpeccoBbIX MamMH. [IpeccoBble aBTOMAThl: Ha3HAYEHHE, TEXHOJIOIMYECKas CXema
paboThl, yCTPOMCTBO, KHHEMAaTHKa, TEXHUYECKas XapaKTepUCTHKa M  OKCIUTyaTalus.
KoHcTpykun noayaBTOMaTHYECKMX M aBTOMATMYECKHUX IPECCOB.  YCTPOMCTBO MPUBOAA
MIPECCOBBIX aBTOMATOB, CHHXPOHU3ALUs UX pabOThI ¢ mUTareneM crekioMaccoil. O0opynoBanue
VIS LEHTPOOEKHOTO (POPMOBAHUS, YCTPOICTBO U MPUHLHUIT ACUCTBUS LEHTPUDYT.

2.8. BoigyBHbBIE cTekI0(OPMYIONIME MalIUHbL. Pa3HOBUIHOCTH MPOLIECCOB BBITYBaHUS.
OcoOeHHOCTH TMHUTAaHUS CTEKJIOMAacCO BBIAYBHBIX aBTOMAaTOB. BbIAyBHbIE MalllUHBI IS
BBIPAOOTKHU TOJICTOCTEHHBIX Y3KOTOPJBIX U TOHKOCTEHHBIX OECIIOBHBIX MOJBIX CTEKIOU3ICIIUM.
Knaccudukanus u 9SKCIUTyaTallUOHHBIE XapaKTEPUCTHKU BBIAYBHBIX CTEKIO(POPMYIOIIUX
MaiiuH. BeigyBHBIE MalIuHbl Ui BHIPAOOTKM TOJICTOCTEHHBIX Y3KOTOPJBIX HM3Aenuil (cmocod
JIBOMTHOTO BBbIAYyBaHUs). ABTOMaThl C KamelbHbIM mHUTaHueM (QuuepHsie), poropusie (Pyapaw,
BB 7, BB-12), cexkuuonnsie cepuu 1S u AB. TexHonoruueckue cxembl pabOThl MallMH,
NPUHIMUI ~ ACWCTBUS, YCTPONUCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, B3aUMOJICHCTBUE U
CUHXPOHM3AIMS UX paOOThI C KanelbHBIM MUTATeNIeM CTEKJIoMAaccoi. THUITbI CHHXPOHU3aTOPOB U
UX TpuHIUN AecTBUsA. COBEPIIEHCTBOBAHNE KOHCTPYKLIUH U MOBBIIIEHUE TPOU3BOAUTEIIBHOCTH
o0opyZoBaHus (3a cueT MPUMEHEHHs MHOTOMECTHBIX (opm u ap.). IlpobGaemsr poboTuzanuu
BCIIOMOTaTENbHBIX OTEpPALIUN.

BakyymHble BBITyBHBIE aBTOMAThl JJisi BBIPAOOTKM TOHKOCTEHHBIX OECIIOBHBIX
cTekyon3enuii  (mocynsl, Kosi0, obOnerdyeHHoi Tapbl). [IpuHIMNMaTBHOE  YCTPOMCTBO
KapyceJIbHBIX MAIIMH C BAKYYMHBIM MUTaHUEM, pOTOpHBIX MaminH (BC-24), poTOpHBIX MallliH ¢
TabnetounbiM muTaHueMm (BP-24) u nuHeHO-KOHBEHEpHBIX MAaIllMH CTPYWHO-TabIETOYHOTO
nutanust (Kopuunr). TexHonoruueckas cxema BbIIYBaHUS, MPUHIUI JEUCTBUS, YCTPOWCTBO,
peXuM paboThl, KOHCTPYKTUBHBIE OCOOEHHOCTH BBITYBHBIX aBTOMAaTOB, 00OpyJOBaHHUE IS UX
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nUTaHus cTexiomMaccoil. OCOOCHHOCTH SKCIUTyaTalliM BBIIYBHBIX aBTOMAaTOB B COCTaBe
ABTOMATUYECKUX JINHUMU.

2.9. IlpeccoBblnyBHBIE CTEKIO(POPMYIOIINE MAIIMHBL. [IpUHIMIBI U CTAAMU Tpolecca
IIPECCOBBIYBAHUS, €r0 XapaKTEPUCTUKA U UCIOJIb30BAaHUE B MAIIMHHOM IIPOM3BOJCTBE IOJIBIX
CTEKJION3/1eNNi (1Mocypl, Tapbl). Pa3HOBUIHOCTH NPECCOBBIAYBHBIX aBTOMAaTOB: KapyCeJbHbIE
MamuHbel THna [IBM-12, mamunel HenpepsiBHOro BpameHus (IIBP-12), u konBeliepHble
MamuHbel HenpepsiBHOTO BpameHust (HL-6-12). Cexuuonnsie aBtomatsl (cepum IS, AB).
Ha3znauenne, TexHoJormyeckas cxema, MNPUHIUI JCHCTBUSA, YCTPOMCTBO, PEXUM pabOTHI.
YCTpoHCTBO CHUJIOBOIO MPHUBOJA aBTOMAaTOB M CHHXPOHM3ALMsSI HUX paboThl C MUTaTEIEM
CTEKIJIOMACCOM.

Pa3nen 3. OCHOBBI MPOEKTUPOBAHUS CTEKOJIBHBIX 3aBOJ0B (KypCOBOM MPOEKT)

3ajaHue Ha MNpoeKTHUpoBaHUE mpennpusTus. OIHOCTaIUNHHOE NPOEKTUPOBAHUE IIO
TUMOBBIM MpPOEKTaM - pabodue MNpOeKThl U JABYXCTAIUIHOE MPOEKTHUPOBAHME HETHIIOBBIX
00BEKTOB - TEXHUYECKHE MPOEKThl M paboune ueprexu. CMmerHas yacTb npoekra. Hopmel
TEXHUYECKOTO MPOEKTUPOBAHMUS.

TexHUKO-IPKOHOMHYECKOE OOOCHOBAaHHE MPOEKTHPYEMOTO O0O0BeKTa U 00OCHOBaHHUE
11e71€ec000pa3HOCTH €ro MpoeKTHpoBaHUSA. BbIOOp pailoHa CTpOMTENHCTBA, UCXOJHBIE JAaHHBIE
JUIs TPOEKTHUPOBAHUSA: MOINHOCTh NPEINPUATHS, HOMEHKJIATypa W TEXHUYECKUH YpPOBEHBb
MPOJYKIIMHM, OOECIEeYeHHOCTh ChIPHEBBIMU MaTepUalaMM, TOIJIUBOM, OJJIEKTPOIHEpPTUEed U
TPYIOBBIMH pecypcamMu. Bompocbl KOHKYpeHIIMM U KOHKYPEHThl B BBIOpaHHOW cdepe
MIPOM3BOJICTBA, ONpEEIICHNE MEPCHEKTUBHBIX MOTpeOUTENeH MPOEKTUPYEeMO MPOIYKIUH U
COCTOSTHUE pBhIHKA COBITA.

OO0mue pexkoMeHJalMd TO pa3pabOTKe TEXHOJOTUYECKOM YacTh TpoeKTa U ee
conepxkanne. OO0CHOBaHME BbIOOPA TEXHOJIOTHUYECKON CXEMbl TPOEKTUPYEMOTO MPOU3BOICTBA U
MOKa3aTeay HayYHO-TEXHUYECKOT'0 YPOBHS TEXHOJIOTHYECKUX MPOEKTHBIX PEIICHUH.

Omnpenenenre KOJIMYECTBA OTXOJOB Ha KaXKJOM CTaAuM MPOU3BOJCTBA PA3TUUYHBIX
u3enuii U3 crekia. PacueT mpou3BOACTBEHHOI MPOrpaMMbl MPOEKTUPYEMOTO MPEANpHUsTHS,
ompejieNieHue Mokaszareneil s nmoadopa M pacyera BceX BUAOB 000PYAOBaHHUS, OINpEIEICHHE
o0IMX MoKa3aresel Mporu3BOJICTBA.

[IpoextupoBanue coctaBHbIX 1ex0B (CLl) U M03MPOBOYHO-CMECUTENBHBIX OTACICHUIN
(ACO), npuHUIHUIIBI KOMIIOHOBKH 000pyA0BaHUs B HUX. [IpMHIMIIBI pacyeTa MoWaau CKIAI0B,
CHJIOCOB U OYHKEpOB JUIsl LIUMXThI U CHIPHEBBIX KOMIIOHEHTOB. Pacder moxazareneil paboOThl U
MIPUHIIUIIBI TI0JI00pa MEXaHUYECKOTO U TerioTexHudeckoro obopynoanus B JJCO u CILI.

[IpoextupoBanne MammHOBaHHBIX 11exoB (MBILI). IlpuHnmmer BweiOOpa BUIa
CTEKJIOBAPEHHOW IMeYM M €€ radapuTHBIX Pa3MEPOB, MUCXOJAS M3 MPOU3BOAUTEIHLHOCTH U BHJA
BbIpabaTeiBaeMoi mpoaykiuu. [logbop obGopyrmoBanusi ansi pabOThl CTEKIOBAPEHHOW IIEUU.
[Tpunnune! BeI60pa BUia 000pyn0BaHUS IS BBIPAOOTKU U (DOPMOBAHUS PA3NIUYHBIX U3JEIUN U3
CTEKJIa U CUTAILJIOB.

[Tonbop obopynoBanusi aias (GOPMOBAHMS, OTKUTA, OOpPaOOTKHM U KOHTPOJIA KadecTBa
CTEKJIOU3/ICIHI, MPHUHIIMUIIBI pacdyera MapaMeTpoB UX pabOThl U KOMILUIEKTOBAHHUS B €IUHYIO
JIMHUIO.

I'papuueckass vacte mnpoekra. Tpeboanus ECK]] k coxmepkaHuio, KOMIIOHOBKE H
opopmuenuto rpapudeckux pabor mpoekta. Cranmaptet P® Ha mnpoekTupoBaHHE
MIPOMBIIIIEHHBIX 00BEKTOB.

4. O0beM y4yeOHOM THCHHMILINHBI

Bceero 7 cemecTp 8 cemecTp
Bunsl yaeOHOM paboThI 3au. e Axan. 3au. e, Axkan. 3au. e Axan.
qac qac qac
OO0masi Tpy10eMKOCTh 7 252 5 180 9 79
AUCUHUIIUHBI
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Konrakruast padora - 2,67 96 2,22 64 0,89 32
AyJAUTOPHBIC 3AHATHSA ’ ’ ’
Jlexmun 0,89 32 0,89 32 - -
[MpakTaeckue 3anstus (113) 0,89 32 0,89 32 - -
Kypcooii mpoekt (KIT) 0,89 32 - - 0,89 32
CamocrosiTesibHast padora 3,33 120 2,22 80 111 40
(CP):
KoHTakTHas caMocTOsTeIIbHAS 0.4 i 0.4
padora 3,33 2,22 1
CamocTosTensHOE H3yUeHNe 1196 80 396
pa3esioB TUCIMILTHHBI
Buabl KOHTpOJIA:
Buo  kommpona: 3auem c 3auem
ouenxoit (KII)
JK3aMeH 1 36 1 36 - -
KonTaktHas paborta — 04 04 i i
IIPOMEKYTOYHAs aTTecTaus 1 ’ 1 ’
[ToaroToBka Kk sK3aMeHy 35,6 35,6 . .
Bua uTtoroBoro KOHTpoJIS: SK3aMeH 3aqu(;< (;_}l)emcon
Bceero 7 ceMmecTp 8 cemecTp
Buner yue6HOI paboTh 3au. ex AcTp. 3au. ex AcTp. 3au. ex Actp.
S yac S yac S qac
O01mast Tpy10eMKOCTh
AUCHHILINHBI O Y4eOHOMY 7 189 2,22 135 2 54
IUIAHY
KonrakTHasi padora: 2,67 12 0,89 48 0,89 24
Jlexuuu (Jlek) 0,89 24 0,89 12 - -
[Tpaktnueckue 3ansatus (113) 0,89 24 0,89 24 - -
Kypcosoit mpoekt (KIT) 0,89 24 - - 0,89 24
CamocrosiTesibHast padboTa
(CP): 3,33 90 2,22 60 1,11 30
KoHnTakTHas camocrosiTenbHas 0.3 i 0.3
padora 3,33 2,22 1,11
CaMocToATENnHHOE N3YUCHUE 89,7 60 297
pa3aesioB JUCIUILTHHBI
Bujabl KOHTpOJIS:
Buo kommpona: 3auem ¢ 3auem
ouenkoii (KII)
JK3aMeH 1 27 1 27 - -
KonTaktHas paborta — 03 03 i i
ITPOMEXYTOYHAsl aTTECTALINS 1 ' 1 '
[ToaroToBka K 3K3aMeHy 26,7 26,7 - -
Buja nToroBoro KOHTpoOJIs: Ixczamen 3aqu(;< (;'BeHKOH

AHHOTausA padoyeil NPOrpaMMbl JUCHUIIIMHBI
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«Cl'leIII/IaJ'IBHbIe TEXHOJIOI'MHA NPOU3BOACTBA BXKYIHIUX MAaTCPHUAJIOB»

1. leab TUCHUIUIMHBI — YrIyOJleHUE 3HAHWM, YMEHUH, BIAICHUH U (QOpMHpPOBAHUE
KOMIETEHIIMH B 007acTH (DPU3MKOXUMHUHM M TEXHOJIOTHH CIEIHAIbHBIX BSDKYIIMX MaTepHajoB,
MOHUMAaHUS OOIIMX 3aKOHOMEPHOCTEW MPOU3BOJCTBA M NPUMEHEHHUS 3TUX MAaTEpUAOB JUISA
MOCIEeAYOUIEN IIPOU3BOICTBEHHO-TEXHOJIOTNYECKON u Hay4HO-HCCIIEA0BATENbCKON
JEATEIBHOCTH B 00JIaCTH TEXHOJIOTUH BSDKYIINX MaTEPHAJIOB.

2. B pe3yabTrare uU3yYyeHHMs JAUCUHUILVIMHBI oOOydawummiicda 10 mnporpamme
0akajlaBpuaTa J0JIKeH:

Obnaoams crienyromumu mpodeccuonansabivu (I1K) komneTeHIusIMHA:

— CHOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIIATh TEXHOJOTMUECKHUH MPOIECC B
COOTBETCTBUM C PETIIAMEHTOM M HCIOJIb30BATh TEXHUYECKHUE CPEACTBA ISl MU3MEPEHUS
OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKOTO MPOIIECCa, CBOMCTB ChIphi U npoaykuuu (I1K-
1);

— TOTOBHOCTBIO MPOBOAUTH CTAHIAPTHBIE W CEPTUMUKAIMOHHBIC HCIBITAHUS
MaTepHasoB, U3/ICIHUI 1 TeXHoornueckux mporeccon ([TK-17);

— TOTOBHOCTBIO HCHOJB30BATh 3HAHWE CBOMCTB XHMHUYECKHX JJIEMEHTOB,
COCIMHCHUN M MaTepuajoB HAa WX OCHOBE /JIA DPEIICHHUS 3a7a4 MpodecCHOHATHHOM
nesteapHoctu (TTK-18).

3namo:

— OCHOBHBIE BUJIBI CTICITUABHBIX BSDKYIIMX MaT€PHAJIOB U CIIOCOOBI UX TIOTYUCHHUS;

— OCHOBHbIE TpeOOBaHHMS HOPMATHBHOM JOKYMEHTAallMW Ha ChIPhEBBIE MaTepuajbl U
TOTOBYIO MPOAYKIIHIO;

— METO/Ibl OIICHKU KaueCTBa FOTOBOW MPOIYKIIHH.

Ymemo:

— TPUMEHATH TEOPETUUECKHE 3HAHUS N0 XMMHUH U TEXHOJOTUU CHEIUATBHBIX BKYIIUX
MAaTEepHaOB B CBOCH HAyYHO-NPOU3BOJCTBEHHOM AESITEIBLHOCTH;

— TPOBOJUTH CTaHJAPTHBIC U CEPTUPUKAIIMOHHBIC UCIIBITAHUS MATEPUAIIOB, U3/ICIHI U
TEXHOJIOTUYECKHUX MPOLIECCOB.

— yCTaHaBJMBaTh TPeOOBaHHS K TEXHOJOTHYECKUM IpPOIlECCaM C ILIENbI0 CHUKEHUS
MaTepHUaTIOeMKOCTH, JHEPIrOEMKOCTH U CO3aHUS MATTOOTXOAHBIX TEXHOJIOTHIA;

— TPOBOJAUTH aHAIHM3 HAYYHO-TEXHUYECKOU JTUTEPATYPHI.

Braoemy:

— HaBbIKAMH OPraHM3allMd W OCYIIECTBIECHUM BXOJHOTO KOHTPOJSI CHIPbS H
MaTepHUaIoB, UCIIOJIb3YEMBIX B IPOU3BOCTBE CIIECUANBHBIX BSKYILIUX BEIIECTB;

— HaBbIKAMHU BEICHMUS TEXHOJOTHYECKOrO TIpoliecca MPOU3BOJICTBA CIELUATBHBIX
BSDKYILUX MaT€pPHaIOB B COOTBETCTBUU C TPEOOBAHUSIMU TEXHOJIOTHYECKOTO PETIaMEHTa;

— HaBBIKAMU IUIAHUPOBAHUSA U MIPOBEJICHUS HAYYHBIX UCCIICIOBAHUI B 00JIACTH CHHTE3a
HOBBIX CIEIMATBHBIX BSIKYIIMX MAaTEPUATIOB.

3. Kpatkoe coaep:xaHue IMCHUTIIHHBI

Paznen 1. TexHONOTHS TUIICOBBIX BSXKYIIUX MaTepUaIoB

Knaccudukarusi TUIICOBBIX BSDKYIIUX. BHUIIBI CHIPHEBBIX MaTepUANIOB Ui MPOU3BOJICTBA
TUIICOBBIX BsKYIIMX. Mcmosnb3oBaHue cyibdarcoaepikammx oTxoJoB (¢ocdorumnca u ap.) B
IIPOU3BO/ICTBE THMIICOBBIX BSDKYLIMX MaTepuanoB. OCOOEHHOCTH TEXHOJOTHYECKOW MOATOTOBKU
cynbdarcoepkalux 0TX0I0B Ul UX NOCIeayoLIel nepepaboTKH B TUIICOBBIE BSDKYILHUE.

@OU3MKO-XMMHUYECKHE OCHOBBI Tpolecca naeruapatanuu rumca. CocraB HpPOAYKTOB
JEeTUApaTaliid, OCOOCHHOCTM HMX KpPUCTAJUIMYECKOrO  CTpOEHus. BnusHue  ycioBuid
JeTUApaTalliid THUIca Ha CBOWCTBA W KAdyecTBO THUIICOBOro Bspkymiero. IlpousBoacTtso
CTPOMTEIBHOTO W BBICOKOIPOYHOrO TrHIca. I[IpOoW3BOACTBO aHTUAPUTOBOTO BSDKYIIETO U
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BBICOKOOOKHUTOBOTO THIICA.

I'mpparanusa v TBEpAEHHUE TMIICOBBIX BSDKYHIUMX. MeXaHU3M ruapaTaluuu CTPOUTEIBHOIO
TUIICA U aHTHMAPUTOBOIO BSDKYLIETO. PerynmpoBaHue IpOLIECCOB CXBAaTbIBAHUS W TBEPACHUS
THIICa, KIacCU(PUKALMS XUMUIECKUX J00aBOK. CBOHCTBA THIICOBBIX BSXKYIIHX.

Komno3unmonnsle rurcoBble  BspKymue. [IpuuvHBI  HU3KOW  BOJOCTOMKOCTH U
MOBBIIEHHON MOJI3Y4€CTH TUIICOBBIX M3Aeauil. CriocoObl MOBBILIEHUS BOAOCTOMKOCTH TUIICOBBIX
BsDKyIUX. COCTaBbl, IOJIy4€HUE U CBOMCTBA KOMIIO3UIIMOHHBIX THIICOBBIX BSDKYILHX.

Pa3nen 2. TexHonorus N3BECTKOBBIX U MarHE3UAIbHBIX BSKYIIMX MaTepUaOB

Bunst m3Bectn. Knaccudukamus u tpeboBaHMS K KayecTBY KapOOHATHOTO CBHIPBS IS
MIPOM3BO/ICTBA M3BECTU. BinsiHNE TEXHOIOTHYECKUX (HPAaKTOPOB HA MPOILECC OOKUTA U KaueCTBO
n3BecTu. [Ipon3BOACTBO BO3AYITHON U3BECTH.

I'mapartanus m TBepAeHHE BO3MYIIHON M3BECTH. MEXaHW3M B3aMMOJICUCTBUSA U3BECTU C
BOJIOM. ['ameHue W3BECTM B IYIIOHKY M TeCTO. TBEpIEHHE M3BECTKOBBIX PACTBOPOB IpHU
0OBbIYHON TeMmepaType. MexaHn3Mbl THAPATallMOHHOTO M KapOOHATHOTO TBEPACHMSI M3BECTH.
TBepaeHne N3BECTKOBO-TIECUAHBIX PACTBOPOB IPH MOBHIMIEHHBIX TeMmepaTtypax. Cucrema CaO-
SiO2-H20. B3aumoeiicTBre OKCHIa KalbIMs ¢ KPEMHE3EMOM B Cpejie HACHIIIEHHOTO BOJSIHOTO
napa. MexaHn3m IruIpOCHIMKAaTHOTO TBEPACHHS NU3BECTKOBBIX PACTBOPOB.

Pa3sHOBHIHOCTM MarHe3WanabHBIX BSDKYIIMX MAaTE€pUaloOB. YCIOBHA JIUCCOLMALUU
YIJIEKUCIIOro Maraus. 1Ipon3BOACTBO KayCTHYECKOTO MAarHe3uTa M KayCTHYECKOI'O JIOJIOMMTA.
3aTBOpEHME MAarHe3WajabHbIX BSDKYINIMX  pacTBOpaMu  cosie. MexaHu3m  TBepACHUS
KayCTHUECKOr0 MarHe3uTa M KaycThueckoro mpoisomuta. CBoicTBa M 007acTb NPUMEHEHUS
MAarHe3uaJbHbIX BSKYIINUX BEIIECTB.

Pazgen 3. CnenuanpHbIE IIEMEHTEI

TammonaxHsie 1eMeHTHL. [lomydeHue, cocTaBbl, CBOWCTBA M 00JACTh MPUMEHEHHS.
OnTuMu3anus coctaBa U CBOMCTB.

ANIOMHUHATHBIE LEMEHThl. XUMUYECKUH M MHHEPAJIOTUYECKUA COCTaB TIIMHO3EMHUCTOTO
neMeHTa. [loaydeHue rimMHO3eMUCTOro NEMEHTA IUIaBICHUEM U METOA0M criekaHus. CTpoeHue u
CBOMCTBa BBICOKOAJIIOMUHATHOTO paciljiaBa, BIMSHUE PEeKMMa OXJIaXkAeHUs Ha (a30BbIi COCTaB
knuHKepa. [lpoueccel rugparanuu U TBEpIASHUS TNIMHO3EMHUCTOro IemMeHTa. OcoOeHHOCTH
TEXHOJIOTMHU BBICOKOTJIMHO3EMHUCTBIX LIEMEHTOB.

Pacmmmpsromuecs u  Hampsiraroniue I1ieMeHThl. Jledbopmanus 1eMEHTHOro KamHS,
MEXaHU3M €ro pacllMpeHusi U CaMOHANpsHKeHUs. Buabl paclIMpsrOMKXCS KOMIIOHEHTOB, HMX
XapaKTepUCTUKa, KHHETHKa THApaTalud. TexXHOJOruss U CBOWCTBA CylIb(paTHPOBAHHBIX
KJINHKEPOB.

Pazpnen 4. Pa3HOBUIHOCTH NOPTIaHALIEMEHTA

Knaccudukanus uementoB. PasHoBumHocTH mopriaHauneMeHnta. HopmupoBanue
CHELUaJIbHBIX CBOWCTB LIEMEHTA.

Bricokonpounble u ObicTpoTBepAcIoNIUe IIeMeHThl. OnTUMHU3AIHS IPOLIECCOB 00XKHUra U
U3MeNbYeHHUs KINHKepa. MoauduuupoBaHue CTPYKTYpbl KIMHKEPHBIX MHUHEPAIOB U
ontuMm3anus (a3oBOro cocraBa KIWHKepa. BiusHue m00aBOK, YCKOPSIOUIMX TMPOIECC
TBepeHHs. OCOOEHHOCTH TEXHOJIOTHH 0COO00BICTPOTBEPACIOINX [IEMEHTOB.

JlexopatuBHble 1eMeHTHI. [Ipuposa LBETHOCTH KJIMHKEPHBIX MHHEPAJIOB U LIEMEHTOB.
OCOOGEHHOCTH XMMHUYECKOI0 U MHUHEPAOTHYECKOTO COCTAaBOB CHIPbEBBIX CMeCEi U KIMHKEPOB.
ITpoun3BoacTBO GENOro MOPTIAHALIEMEHTA, METO bl OTOSTMBAHMS KIIMHKEPA.

MHorokoMnoHeHTHele 1eMeHThl. Knaccugukanus no6aBok sl 1eMEHTOB. BuusHue
aKTHBHBIX MHMHEPAJbHBIX J100aBOK Ha TPOLIECC TBEPJACHHUS M CBOICTBA BSDKYIIMX BELIECTB.
CoctaBbl, CBOMCTBa M 00JACTH MPUMEHEHUS MHOTOKOMIIOHEHTHBIX LeMeHTOB. lIpoieccsl nx
THIpaTallii ¥ TBEpIEHHs, COCTaB U CTPYKTypa THApaTHBIX (a3. YCTOWYMBOCTH
MHOTOKOMIIOHEHTHBIX LIEMEHTOB IIPOTUB JIEHCTBUS arpECCUBHBIX CPELL.

Pazgen 5. Marepuaisl 1 CyXux BSOKYIIUX KOMITO3ULIUI
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OcHoBHBIE TepMUHBI 1 onpesenenus. Knaccudukanus cyxux BSOKYIIUX KOMIO3HINH.

Marepuansl UIi  TPOM3BOJACTBA Cyxux BspKymux kommosumuid (CBK). Oo6mme
TpeboBaHus K MaTepuanam s npousBojactBa CBK. Munepanbhbie Bsokymue. Mcnonbp3oBanue
MOJIMMEPHBIX BsOKyIux marepuanoB B coctaBe CBK. 3anomnurenu ans CBK. Kimaccudukanus
u cBoiictBa mneckoB. Hamosnurtenu mmst npousBoicrBa CBK. Bnusnue Hanonnurteneil Ha
cpoiictea CBK. IlpupoaHble W CHHTETHYECKHE BOJIOKHUCTbIE HamoJHUTENH. llpuponHbie u
rckyccTBeHHbIe murMeHTsl st CBK.

OynknuoHanpHbe 100aBKU Uit mpom3BojacTBa CBK. Moaudukamus CTpOUTEIBHBIX
pactBopoB noOaBkamu. OOmme TpeboBaHus K (QyHKIHOHAIBHBIM MoOaBkaMm. Kitaccuduxanms
no6aBok, no0aBKM TEpBOW ® BTOpoM ouepenu. Bopopenymupyromue n00aBKH — —
lacTU(UKATOpPhl, Cymep- M  TUNEPIUIaCTU(PHUKATOPHI: COCTaB, CTPYKTYpa, CBOWCTBA,
CpPaBHMUTEJIbHBIE XapaKTEPUCTUKU. MeXxaHu3M BOJOPEAYLHUPYIOUIEro JAeHCTBUA J00aBOK.
Penucneprupyembie  MojauMMepHbIE TOPOIIKM: COCTaB, IIOJIyd€HHE, CBOMCTBA. BrusHue
peaucreprupyeMbiX IMOJHMMEPHBIX IOPOIIKOB Ha CBOMCTBAa CTPOUTEIBLHOTO pacTBOpa.
BonoynepxxuBatromue u 3arymarounge  106aBku.  BozayxoBosiekaromue — 100aBKH—
nopooOpaszoBatenu. Mexanusm neiictBus [IAB mnpu BoBiedeHMH BO3JlyXa B CTPOUTEIbHBIN
pactBop. [loOaBKH—TieHOTACHTENN, MEXaHU3M HX JAeUCTBHUsA. [IpuMeHeHue MeHoracuTene B
cocraBe CBK npu nmpoun3BoJacTBE CaMOYILUIOTHSAIOMIMXCA U CAMOBBIPABHUBAIOLIUXCSI PACTBOPOB.
JloGaBKM — perynsiTopbl CXBaThIBaHUS U yCKOpHUTENU TBepAeHus. [IpoTuBoycagouHbie 100aBKU.
Bbuokoppo3us 3aTBepAEBIINX CTPOUTEIBHBIX PACTBOPOB M MEPHI €€ MpeA0TBpallleHus], J00aBKU—
OMOIIHTBI.

Paznen 6. TexHONOTHS CyXHX BSOKYIIUX KOMIO3HIINH

Pazpabotka coctaBoB u mnpousBojactBo CBK. OreHka NpOEKTUPYEMBIX CBOMCTB
PacTBOPHOM CMecH M 3aTBEPIEBIIET0 CTPOUTEIHLHOTO pacTBopa. Beibop BsiKyllero marepuana,
3aMOJHUTENS, HATIOJIHUTENS U 100aBOK mepBoit ouepenu. [IpenBaputenbHoe NCHIBITAHUE CBOWCTB
CBK. TIlogbop noGaBok BTOpoii ouepean. Bpibop oxonuarensHO# penentypsl CBK.
[IpuHnunuaneHas TexHojorudeckas cxema mpousBojictBa CBK. OcoGeHHOCTH TPOHW3BOACTBA
CBK pa3znuyHoro Ha3Ha4YECHUSI.

Cgoiictea CBK, pacTBOpHBIX cMmeceid M 3aTBEPACBIIMX PACTBOPOB PaA3IUYHOTO
Ha3HavyeHHs. CBOWCTBAa TOTOBBIX K YHOTpeOJEHHIO pPAacTBOPHBIX cMmecedd. CBolicTBa
3aTBepaeBIIMX pacTtBopoB. Metoasl ucnbiTanus CBK. Ilpumepnsie penentypsl CBK s
BBITIOJIHEHUS] TUIMTOYHBIX, BBIPABHUBAIOIIUX pPabOT, CHCTEM TEIUIOM3O0JISALUY, YCTPONCTBA
HAJIUBHBIX MOJIOB, TUApon30ssinoHHBIX CBK.

4. O0beM yueOHOil THCIUNIHHBI

Bceero 7 cemecTp 8 cemecTp
Bunsl yueOHOM paboThI 3au. AK. 3au. Ak. 3au. AK.
el Jac. el Jac. el Jac.

OO0masi Tpy10eMKOCTh IV CHUILIIHHbBI
1o y4eOHOMY IJIAHY
KonTakTHast paboTa — ayAnTOpHBIE

9 324 3 108 6 216

4 144 1,3 48 2,7 96

3aHATHA:

Jlexumm (JIek) 1,3 48 0,4 16 0,9 32
Jlabopartopusie paboTs (JIP) 0,9 32 - - 0,9 32
[Tpaktuueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrositesbHas padora (CP): 4 144 1,7 60 2,3 84
Pedepar 1 36 1 36 - -
[ToarotoBka k 1abOpaTOpPHBIM 1 6 i i 1 36
pabotam

KoHTakTHas camocrosiTenbHas paboTa 2 0,4 0,7 0,4 1,3
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CamocTosTeTbHOE U3yYeHUE Pa3/IesioB 716 236 48
JVCIIUTUTAHBI
Buabl KOHTpOJIA:
3ayer ¢ OLlEHKOI + + - -
KonraktHas padota —
0,4 - 0,4
IIPOMEKYTOYHAS aTTECTALUS 1 i 1
IToaroToBka K 9K3aMeHy 35,6 - 35,6
Bceero 7 cemecTp 8 cemecTp
Buapr yue6HOM paboTh 3au. | Actp. | 3au. | Actp. | 3au. | Actp.
el yac. ell. yac. el Jac.
OO61mas TPyA0eMKOCTh TUCIHIIJIHHbI 9 243 3 81 6 162

1o y4e0HOMY ILIAHY
KonTtakTHasi padoTa — ayiuTOpHbIe

4 108 1,3 36 2,7 72

3aHATHS:
Jlexuunm (Jlek) 1,3 36 0,4 12 0,9 24
Jlaboparopubie paboTsl (JIP) 0,9 24 - - 0,9 24
[Tpaktnyeckue 3ausTus (I13) 1,8 48 0,9 24 0,9 24
Camocrositesannasi padora (CP): 4 108 1,7 45 2,3 63
Pedepar 1 27 1 27 - -
[ToaroroBka k 1a6OpaTOpHBIM 1 7 i i 1 o7
pabotam
KonTtakTHas camocTosiTenbpHas pabota 0,3 0,3 -
CamMocTosiTeTbHOE H3yUeHHE Pa3/IeiioB 2 53,7 0,7 17.7 1,3 36
JUACIUATUTNHEI
Buabl KOHTpOJIA:
3auer ¢ OLEHKOM + + - -
KonTakTHas padora —
0,3 - 0,3
NMPOMEeKYTOYHAS aTTecTalusl 1 1
IloaroroBka K IK3aMeHy 26,7 i - 26,7
AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«CrnenuajbHble TEXHOJOTHHU MPOU3BO/ICTBA KEPAMMKH»
1. Leap IMCHMNUIMHBI — TMpHOOpEeTeHHE OOyYaroIUMHCA YIIIYOJNEHHBIX 3HAHUIA,

HEOOXOJMMBIX ~CIEIHATUCTaM B 00JACTH TEXHOJIOTUW KEPaMHKH, JJIs  IOCIEAYIOIIeH
MIPOU3BOJICTBEHHO-TEXHOJIOTMYECKOW M HAyYHO-UCCICIOBATCIbCKOW  JEATEIILHOCTH,  JUIS
MOJIy4eHUs! TPOIYKIIUY 3aJAaHHOTO Ka4eCTBa U TEXHUYECKH ITPAMOTHOTO €€ MPUMEHEHUS.

2. B pe3yabrare wu3y4YeHUs] AUCUMILVIMHBI O0y4YawuMiicsi N0 mnporpamme
0akajlaBpHAaTAa J0JI/KEeH:

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komneTeHuusMu:

— CMOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJIATH TEXHOJIOTMUECKUU TMpOIecC B
COOTBETCTBUU C PETJIAMEHTOM M HCIOJb30BaTh TEXHUYECKUE CPEICTBA ISl U3MEPEHUS
OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKOr0 Mpoliecca, CBOMCTB ChIpbs U npoaykuuu (ITK-
1);

— TOTOBHOCTHIO TPOBOJWTH CTAaHAAPTHBIE U CEPTU(PUKAIMOHHBIC HCIIBITAHUS
MaTepUaJIOB, U3ACIUI U TexHoorndeckux nporeccon ([TK-17);
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— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOWCTB XHWMHYECKHX JJIEMEHTOB,
COCIMHEHUN M MaTepuajoB Ha HUX OCHOBE JIA pEIICHUs 3a1ad MpoQpecCHOHATBHOMN
nesteabHoctH (ITK-18).

3nams:

— TEXHOJIOTUYECKHE IPOLIECChl MOJYYEHHs CIEHUATIbHBIX BHUJOB KEPaMUKH; METO]Ib
TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOTO HCCIENIOBAaHMS B OOJACTH CHHTE3a CIEIHaIbHBIX
KepaMU4ECKHX MaTEpUaJIOB;

— TpeOOBaHMsI CTaHJAPTOB HA CIIELUAJIbHBIE BU/IbI TOTOBOM MPOIyKIUH;

— METO/Ibl OLICHKH KaueCTBAa FOTOBOM MPOIYKIIMH;

— OCHOBBI OXpaHbl TPyJa, IPOTUBOMOXKAPHON TEXHUKU WM 3aLUTHl OKPYXKalOIIEeH Cpeibl
IIPY OpPraHU3alliy U YIpaBJIe€HUU MPOU3BOACTBAMH KEPAMUUYECKHX MaTepUaIOB.

Ymemy:

— TMPUMEHSTh TEOPETUUYECKHWE 3HAHUS 10 XUMHUU U TEXHOJOTHU CHEIHaIbHBIX
KepaMU4eCcKHX MaTepuasos npH BeinosHeHnn HUP u BeiTyckHOM KBanUPUKAITMOHHOM paboTHI;

— yCTaHaBIMBaTh TPEOOBaHUS K CIEUUAIbHBIM TEXHOJOTMYECKUM IPOLIECCaM C LIEJIbI0
CHIDKEHUSI MaTEPUATIOEMKOCTH, SHEPTOEMKOCTH U CO3aHUS MaJIOOTXOHBIX TEXHOJIOTHIA;

— IPOBOJIUTH aHAJIU3 HAYYHO-TEXHUYECKON JTUTEPaTyphI.

Braoemy:

— 3HAaHUSAMHU O B3aMMOCBSI3U COCTaBa, CTPYKTYPhI, CBOWCTB U TE€XHOJIOTHU CIIEHUATbHBIX
BHJIOB KEPAMHUUYECKUX MAaTEPHAIIOB;

— METOJJaMH OpPraHu3alliy U OCYLIECTBICHUS KOHTPOJIS CBOWCTB TOTOBOW MPOAYKLINH;

— IJJAHUPOBAHUEM U IMPOBEJIEHWEM Hay4yHBIX HCCJIEIOBAaHUN B OOJACTH CHHTE3a HOBBIX
CHelHaIbHBIX KEPAMHUYECKUX MaTepHaloB;

— croco6aMH MOKCKa U aHaIN3a HAyYHO-TEXHUYECKOM TUTepaTyphl.

3. KpaTkoe coaepskaHue AU CHUUILIMHBI
Pazgen 1. Knaccudukamus kepamukd. XUMHYECKash TEXHOJOTHS CTPOUTEIBHOM W
X035 CTBEHHO-OBITOBOM KEPAMHKH.

1.1 Knaccuduxamus kepamukd. OCHOBHBIE BUJbI U3/ICTUN U3 CTPOUTEIHLHON KEPaMUKH,
OTHEYIOPOB, TEXHUYECKON KEPAMUKH, UX Ha3HAUECHUE U IPUMEHEHUE, TEXHUUECKHEe MT0Ka3aTely,
MIpUMEHSIEMbIE JJISl UX XapaKTePUCTUKH.

1.2 Xumuueckas TEXHOJOTHS CTPOUTEIBHON M XO3SMCTBEHHO-OBITOBON KEpaMHKH.
OTnuuyuTeNnbHblE OCOOCHHOCTH TEXHOJIOTUM W3JIEIHM  CTPOUTENbHOM KEepaMHKH U UX
knaccugukanus. CTEHOBble MaTepuaibl U OCOOCHHOCTH HMX TEXHOJOTMH. TeXHOJIOTHus
JPEHAXHBIX W KaHAJIW3allMOHHBIX TPYO, ¢acaaHbIX MIHUTOK, IUIMTOK IS MOJIOB. XUMHUYECKU
CTOMKAas KepaMHUKa.

1.3 Xo3zsiicTBeHHO-ObITOBast kepamuka. M3genus u3 dasnca u dapdopa. CanurapHo-
CTpOUTENbHAs KepaMuKa. [ Ta3ypoBaHue U JEKOPUPOBAHUE U3ICITUN.

Paznen 2. Xumudeckast TEXHOJIOTHUSI OTHEYTIOPOB U TETJIOU30JISIIUOHHBIX MaTepUaoB.

2.1. TpeboBaHusi K OTHEYMOPHBIM MaTepHallaM U TEIUIOM30JIALUOHHBIM MaTepuajam.
Knaccudukanusi, TUOBI U BUIBl OTHEYNOPOB, XUMHUYECKUH U (Ha30BbIi COCTaBbl, (DU3HUKO-
XUMUYECKUE U IKCILTyaTallMOHHBIE CBOMCTBA.

2.2. TexHOIOTUYECKUE CXEMBI IPOU3BOJICTBA, OTIIMYUTENbHBIE MPU3HAKK U OCOOCHHOCTH
TEXHOJIOTUU OTHEYIIOPOB.

2.3. TexHONOTHYECKHE CXEMbI MPOU3BOICTBA, OTIIMYUTENbHBIE MPU3HAKK U OCOOCHHOCTH
TEXHOJIOTUM KEPaMUYECKUX TEIUIOU30JSLUUOHHBIX MaTepuasioB. [IpuMeHeHHe OrHeynmopoB u
TETUTOU30ISIIUOHHBIX MAaTEPUAJIOB B MPOMBILIJIEHHBIX TEIIOBBIX arperarax.

Pazgen 3. Xumuueckas TEXHOJIOTHS TEXHUYECKON KEPAMUKHU.

3.1. Xwumuueckue TEXHOJOTHM TEXHUYeCKoW Kepamuku. Knaccudukamus u
OTIIMYUTETIbHBIE OCOOCHHOCTH TEXHUYECKOW KepaMuku. KepaMuka W3 TPOCTBIX U CIOMKHBIX
TYroIJIaBKUX OKcH10B. KepaMuka Ha OCHOBE CUJIMKATOB U aJTIOMOCUIIMKATOB.
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3.2. Kepamuka Ha OCHOBE JAMOKCHJA TUTaHA, TUTaHATA Oapus W IPYTUX COCAUHEHHH C
BBICOKOM JIARJIEKTPUYECKON NPOHUIIAEMOCTBIO. Kepamunueckue KOHJIEHCATOPBHI,
CETHETORJIEKTPUKH, be30KepaMuka. deppoMarHuTHasi KEpaMuKa.

3.3. MammuHoctpouTenbHas kepamuka. CBepxmpoBojsmiasi kepamuka. Onrhyeckas
kepamuka. Kepamuueckas Oponsi. buokepamuxka.

Pazgen 4. Kepammka u3  OECKHCIOPOJHBIX COCIMHEHMM UM  KEpaMHUECKHE
KOMITO3ULIMOHHbIE MaTepualibl. Mexannyeckas o0paboTKa U MeTayuIn3alus KepaMuKu

4.1. Kepamuka Ha OCHOBE BBICOKOTEMIIEPATYPHBIX OECKHUCIOPOJHBIX COETUHEHUI.
Kepamuueckre KOMIO3UIIMOHHBIE MaTEPUAIIbI.

4.2. OcoOeHHOCTH MEXaHWYeCKOH 00paboTKM KepamMHKH. MeTaum3anus KepaMUKH.
Bakyym-mioTHble criau KEpaMUKH ¢ METaJlJIaMU.

4.3. IlepcnekTHBBI COBEpILIEHCTBOBAHUS TEXHOJOrMM Kepamuku. Ilepexox Ha
HAaHOYPOBEHb — JalIbHEHIIIee Pa3BUTHE TEXHOJIOTHU KepaMUKU. OTKa3 OT TEXHOJIOTHM, BPEeIHBIX
JUTSI 37T0POBBSI JIIOJIEH U OKpYy»Katotien cpefibl. [I[puMenenre HoBOro 000py10BaHMs.

4. O0beM yueOHOM THCHHMIIINHBI

Bceero 7 ceMmecTp 8 cemecTp
Bupr yue6HOM paboThI 3au. e Axan. 3au. ex. Axap,. 3au. ex. Axap,.
yac. qac. qac.
O01mas Tpya10eMKOCTh
AUCUUIIHHBI 10 Y4eOHOMY 9 324 3 108 6 216
TJIAHY
KonrakTHas padora — 4 144 1,33 48 2,67 96
ayJIUTOPHbIE 3aHSITHSI:
Jlexuuu (Jlek) 1,33 48 0,44 16 0,89 32
[Tpaktuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopus (JIP) 0,89 32 — — 0,89 32
CamocrosiTesqibHast padoTa 4 144 1,67 60 2,33 84
(CP):
K;);)T:;(TH&)I CaMOCTOSTENbHAS 0.4 0.4 i
IéaMOCTo;ITeJH,Hoe H3yUCHHUE 4 167 2,33
143,6 59,6 84
pa3iesoB JUCIUTUIHHBI
Bujabl KoHTpOJIS:
3a4er ¢ OLEHKOM + + — —
IK3aMeH 1 36 - - 1 36
KonrtakTHas pabora —
0,4 - - 0,4
MIPOMEKYTOYHAS ATTECTALIHS 1 1
IToaroToBka K 3K3aMeHy 35,6 — — 35,6
Buj UTOroBOr0 KOHTPOJIS: 3ader ¢ OEeHKOH JK3aMeH
Bceero 7 cemecTp 8 cemecTp
Bunsl yueOHOM paboTh 3au. e Actp. 3au. e, Actp. 3au. e Actp.
gac. yac. yac.
OO0mas Tpy10eMKOCTh
AUCHHUILIMHBI 10 Y4eOHOMY 9 243 3 81 6 162
IUIAHY
KonTakTHas padora — 4 108 1,33 36 267 72
ay/INTOPHbIE 3aHATHS:
Jlexuuu (Jlek) 1,33 36 0,44 12 0,89 24
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[TpakTaeckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlabopatopus (JIP) 0,89 24 — — 0,89 24
CamocrosiTesibHasi padoTa 4 108 167 45 233 63
(CP): ’ ’
KoHTakTHas caMocTOsTeIIbHAS 0.3 0.3 B
paora 4 1,67 2,33
CamocTosTensHOE U3yUeHUE 107.7 44,7 63
pa3aesioB TUCIMILTAHBI

Buabl KOHTpOJIS:

3ayer C OLEHKOI + + — —
JK3aMeH - - - - 1 27
KonraktHas padoTa — 03 B B 03
MIPOMEXYTOYHAsl aTTECTALIUS 1 ’ 1 ’
IToaroroBka K 3K3aMeHy 26,7 - - 26,7
Buja nToroBoro KoHTpoJIs: 3a4er c oneHkoM JK3aMeH

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«CrnenuajbHble TEXHOJOTHM CTEKOJ U MATEPHAJIOB HA UX OCHOBE»

1. Heap AuCHMNJIMHBI — yryOJeHWE 3HAHWM, YMEHUW, BIaJACHUN U (HOPMHUpPOBAHUE
KOMIIETEHIIMH B OOJACTH CTPOUTENBHBIX, TAPHBIX, COPTOBBIX, TEXHUYECKUX BHUIOB CTEKOJI,
MaTepHUaJoB Ha UX OCHOBE, CTEKJIOU3ICNINN U CIEHUAbHBIX TEXHOJIOT U, HCIIOIb3yeMbIX ITPHU HX
MIPOU3BO/ICTBE.

2. B pe3yabrare wu3yYyeHHs JUCUMILIMHBLI O0yYAKOIIMHCA MO MNpoOrpamMmme

0akajiaBpUaTa J10JIKeH:
Obnadams cnenyronumu npodeccuoHanbHbiME (ITK) kommeTenmsamMu:

— CIIOCOOHOCTBIO OCYIIECTBIISTh TEXHOJIOTMYECKHM IMPOIECC B COOTBETCTBUU C
pEerJaMeHTOM | UCIOJIb30BaTh TEXHHYECKUE CPEICTBA JJII HM3MEPCHHS OCHOBHBIX
napaMeTPOB TEXHOJIOTHIECKOTO MPoIiecca, CBOUCTB ChIpbs U ipoayKiuu (I1K-1);

— TOTOBHOCTHIO TPOBOAHWTH CTaHAAPTHBIC M CEPTH()HUKAIMOHHBIC WCTIBITAHHS
MaTepHaloB, U3IEJIUI U TeXHoJorndeckux nporecco (ITK-17);

— TOTOBHOCTHIO WCIIONB30BaTh 3HAHHE CBOMCTB XHMHYECKHX DJICMCHTOB,
COCJIMHCHUH W MaTepHajoB Ha WX OCHOBE JUISI PEUICHHs 3a7ad MpodhecCHOHATbHOMN
nesitenbHocTy (I1K-18).

3namu:

— wiaccu(PUKALUIO, XUMUYECKHE COCTaBbl, CIEIU(PUUECKHE CBOMCTBA CTEKOJI M
MaTepUaOB Pa3InYHOrO (HYHKIIMOHAILHOIO HA3HAYCHHS;

—  TEOPETHYECKHE OCHOBBI, CIOCOOBI U METOJbl UX MOJYYECHHs], ITAPAMETPBI OCHOBHBIX
cTajuii IpOU3BOICTBA;

— OCHOBHBIE HANpABJICHUsS W TEPCIEKTHBBI PAa3BUTHS TEXHOJIOTHH CTEKIa U

CTEKIJIOMAaTEPHUAJIOB.
Ymems:
— TPOBOJUTH U3MEPEHUS CeU(PUUECKUX CBOWCTB CTEKOJ U CTEKIOMAaTEPHAIIOB;
— HCIIOJB30BaTh HOPMATHBHBIE JIOKYMEHTbl IO TEXHOJOTHUSIM, KauecTBy U

CTaHJapTH3AIMH CTCKIOU3ICIIHIA,

— TMPUMCHATh TEOPETUYCCKHE TOJIOKEHUS K aHAIM3y pPe3ylbTaTOB HAYYHBIX U
TEXHOJIOTUYECKUX UCCIIC0BAaHUI B 001aCTH CTEKOJI U CTEKIIOMATEPHUAJIOB.

Braoems.:
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— METOJIaMHU SKCIIEPUMEHTAILHOTO OTPECIICHUs CIeNU(DUISCKUX CBOWCTB CTEKON U
MaTepHaIoB B COOTBETCTBHH C UX (DYHKIIMOHAILHBIM Ha3HAYCHUEM;

— HaBBIKAMU IUIAHUPOBAHMS, TIOCTAHOBKHU M MPOBEJCHUS SKCICPUMEHTA, U3JI0OKEHUS U
aHaJIM3a pe3yJbTaTOB 3KCIEPUMEHTA MPHU BBINOJIHEHUHN UCCIIE0BATEIbCKOM paboThI;

— METOJaMHU YIPABJICHUS] XUMHUKO-TEXHOJOTUYECKUMH MPOILIECCAMH B IMPOU3BOJICTBE
KPYMHOTOHHAQKHBIX U CIIEIIMAIBHBIX BUJOB CTEKOJ U CTEKJIOMATEPHAIIOB.

3. KpaTkoe copepxkaHue Q1MCUMILIHHbBI
Paszpnen 1. TexHonorust KpynmHOTOHHAKHBIX BUJIOB CTEKOJI

1.1. JlucroBoe crekyo. XapaKTepUCTHKA, AaCCOPTUMEHT, XUMHYECKHUH COCTaB,
TEXHOJIOTUYECKUE U DKCIUTyaTallMOHHBIE CBOMCTBA JIMCTOBBIX CTEKOJ. TE€XHOJIOTHYECKas cxema
MIPOU3BO/JICTBA, COCTAB TE€XHOJOTUYECKUX JIMHUM, XapaKTEPUCTUKA OCHOBHBIX TE€XHOJIOTHYECKUX
craguid. TUIBl CTEKJIOBAapEHHBIX IE€YE€W JUIsi MPOU3BOACTBA JIMCTOBOTO CTEKJA, MX
KOHCTPYKTHUBHBIE 0COOCHHOCTH U TEXHUKO-2KOHOMUYECKHE TTOKa3aTEeH.

TeopeTnueckne OCHOBBI M TEXHOJIOTHS (OPMOBAHMS JUCTOBOTO CTEKJa 4Yepe3 JIOAOUKY
(BBC — BepTukanpHOE BBITATMBAHUE CTEKJIA), CO CBOOOAHOM noBepxHOcTH cTekioMacchl (BBBC
— 0e3J10/1I0YHOEe BEPTHKAIBHOE BHITATUBAHME CTEKJa), Ha pacmuiaBe Meramia («dmoat»-meTon).
CpaBHHTENbHAS XapaKTEPUCTHKA PA3JIMYHBIX METOJ0B (OPMOBAHHUS IO KAYECTBY CTEKIA H
TEXHUKO-IKOHOMHUYECKUM TOKA3aTEeIISIM.

Texnonornueckue mapameTpsl U 000pyAOBaHUE JUIsI OTXKUTA JIMCTOBOrO cTekia. Peska,
KOHTPOJIb KaueCTBa, YIaKOBKa JINCTOBOTO CTEKJIA.

OO6nacTy HpUMEHEHHUsl JHCTOBOTO cTeksa. JIMCTOBOE CTEKJI0 KaK OCHOBA IMOJIyYeHUS
CBETO- W TEIUIO3ANIUTHBIX CTEKOJI, CTEeMaJIiTa, MOJUIMPOBAHHBIX, 3€PKAIbHBIX, O€30MaCHBIX U
JPYTUX BUIOB CTEKJIA.

1.2.  ApXUTEKTYpHO-CTPOUTEIBHOE CTEKJIO. BHIbBI, XapakTepUCTHKA, aCCOPTUMEHT
aApXUTEKTYPHO-CTPOUTEIBHOTO CTEKJIAa. ApPMHUPOBAaHHOE M y30p4aTo€ CTEKJI0, KOBPOBO-
MO3aWyHasl IUINTKA, CTEKJIOOJIOKH, MapOJIUT — Ha3HayeHHe, XUMUYECKUH COCTaB, CBOMCTBA.
TexHomornueckne cxembl, COCTaB TEXHOJIOTUYECKUX JIMHUN, TEXHOJOTMYECKHUE IapaMeTpbl
CTEKJIOBapeHUsi, JOPMOBAHUS, OTXKHUTA.

1.3. Crexnsnnble TpyObl. Knaccudukanus, Ha3HadeHHE, XUMUYECKUE COCTaBbl CTEKOJI,
cBoiicTBa. TexHoysornyeckasi cxema NMpOMU3BOJCTBA, COCTaB TEXHOJOTUYECKUX JIMHUN. MeToabl
TOPU30HTAIIBHOTO W BEPTUKAJIBHOTO BBHITSATMBaHUA TpyO0 M JpoToB. TexHosiormueckue
napaMeTpsl MPOU3BOJICTBA, TEXHUKO-3KOHOMHYECKHE MTOKA3aTEeNH.

1.4. CrexnanHas Tapa. Bwuapl, Ha3HauyeHHE, AaCCOPTHUMEHT CTEKJISSHHOW Taphl.
TpebGoBanusi, mNpeabsABIsIEMble K CTEKIOTape, XUMUYECKHE COCTaBbl, CBONCTBA CTEKOJL
Texnomornueckas cxeMa, COCTaB TEXHOJIOTMYECKUX JIMHHM, TEXHOJIOTMYECKUE PEXKUMBI U
TEXHUKO-3KOHOMHUYECKHE MapaMeTphl Mpon3BoacTBa. KOHTpoIIb KauecTBa cTeksIoTapbl. MeTo bl
YIPOYHEHUS U TIOBBIIICHUS SKCIUTYaTaIllHOHHON HaJIe)KHOCTU CTEKIOTaPHI.

1.5. CoproBoe cTeksio. ACCOPTUMEHT U3AETUIN, XUMUUYECKHUE COCTAaBbl COPTOBOTO CTEKJIA.
Metonel oOecuBeuyMBaHUST M OKpAllMBaHUs CTeKJIa. TexXHOJNorhyeckass cxema, COCTaB
TEXHOJIOTUYECKUX JIMHUW, TEXHOJOTUYECKHE PEXKHUMbl TMPOM3BOJACTBA uU3Jenuil. Metombl
(dhopMOBaHUs COPTOBBIX M3AETHUI pa3inuuHoi hopMbl. MexaHndeckas U XUMHYeckas oOpaboTKa,
OTHEBas MOJIMPOBKA. [lekopupoBaHHe COPTOBOTO CTEKJIA.

Paznen 2. TexHonorust TEXHUYECKUX BUIOB CTEKOJ

2.1. KBapueBoe crexno. Knaccudukarus, TUIIBI 1 MapKu KBapIeBOrO CTEKJA, 00JacTu
npuMeHeHus. CoBpeMEHHBIE MPEJICTABIEHUs O CTPOCHUH KBApPLIEBOTO CTeKIa. TexHonoruyeckue
MU OKCIUTyaTallMOHHBIE CBOMCTBA, BIMSHHME MpPUMECE Ha CBOICTBAa KBaplEBOTO CTEKJA.
ChIpbeBble MaTepHAaIIb JJI OJTYYEHHUS! KBapLIEBOTO CTEKJIA Pa3HbIX THUIIOB.

TexHoNorus HEmpo3payHOTO KBapUEBOTO CTEKJIA. JJIEKTPOTEPMUUECKHH METOA
HaIUTaBJIeHUs 3aroToBoK. DopmoBaHue u3aenuii u ux oopadoTKa.

TexHoOTHS MPO3PAYHOTO U 0COOO0 YHCTOTO KBApIEBOrO CTEKIa. MeToabl HAIIaBICHHS
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3aroTOBOK: JIEKTPOTEPMHUYECKHE, Ta30IIaMEHHBIN, Mapoa3Hbli U MIIa3MOXUMUYECKUN CHHTE3.
DopMOBAHKE U3EIIUMN.

[IpuHUMI MoTyYeHus: KBapLOUAHOTO CTEKIIA (BUKOP) U €r0 MpaKTUYECKas peaau3anusl.

2.2. Omnrtuyeckoe ctekno. Kraccudukanus, HOMeHKIaTypa, OOJIACTH TNPUMEHEHHUS.
XUMHYECKUE COCTaBbl ONTUYECKUX CTEKOJ. HeTpaaunuoHHble cOCTaBbl CTEKOJ ¢ YHUKAIbHBIMU
ONTUYECKUMHU MOCTOSHHbIMU. [loka3zaTrenu KkauecTBa ONTHYECKOTO CTeKiIa. MeTosl
KOPPEKTUPOBKH ONITUYECKUX TTOCTOSIHHBIX.

ChIpbeBble MaTepuaibl JUIsl ONTUYECKOIO CTEKJIOBapeHUs. TEeXHOJIOTMYecKash CXema,
COCTaB TEXHOJOTMYECKUX JIMHUN, OCOOEHHOCTH TEXHOJOTMYECKUX CTaJuil MpOU3BOJCTBA
(crexnoBapeHue, GOPMOBaHHE, OTXKHT, pa3elika «ChIPOToy» CTeKa). TeopeTnyeckue OCHOBBI U
MpaKTUYECKas pean3alusi TOHKOTO OTXKHIa ONITHYECKOTO CTEKJIA.

2.3.  Xumuko-mabopatopHoe U  TepMoMeTpuueckoe cTekio. Kiaccudukanus,
TpeOOBaHuUs, BEAyIIHE CBONCTBA XUMUKO-1a00pAaTOPHBIX CTEKOJI. XUMUYECKHUE COCTaBbl CTEKOJI
(HaTpuMKaIbIUICUIIMKATHBIE, OOPOCWIMKATHBIE THIA «IIHPEKC», aJOMOCHIMKATHBIE), POJIb
OT/I€TIbHBIX KOMIIOHEHTOB B JIOCTHKEHUU 3aJJaHHBIX CBOWCTB. TeXHoJIOrMuYecKass cxeMma, COCTaB
TEXHOJIOTUYECKUX JIMHUN, 0COOEHHOCTH TEXHOJIOTHUECKUX CTaJUi MPOU3BOACTBA.

TepmomeTpuueckue crekia — crenupuyeckie TpeboBaHUs, COCTaBbl. TexHOIornuecKas
cXeMa IPOU3BOJICTBA, XAPAKTEPUCTHKA OCHOBHBIX TEXHOJOTUYECKUX CTaJUil H3TrOTOBJICHUS
TepMoMeTpoB. Ha3zHaueHue u TeXHOIOrMuecKrue peXKUMbl CTapEHUsI TEPMOMETPOB.

2.4. MemunmuHckoe CTEKI0. THUOBI W XUMHUYECKHE COCTaBBI MEOUIIMHCKHX CTEKOJI.
Crnenndudeckne METOIbI KOHTPOJS XUMHUYECKOW CTOMKOCTH CTEKOJ. TEXHOJOTHUECKHE CXEMBbI
MIPOM3BOJICTBA PA3IUYHBIX H3JENUN M3 MEIUIMHCKOTO CTeKja (MEIUIIMHCKas Tapa, aMIIyJbl,
HITTPUILBI).

2.5. Cerorexnuueckoe crekio. Kmaccudukanus, Ha3Ha4YeHHE, 00IaCTH MPUMEHCHHS.
CBeTOTEXHUYECKHE XApaKTEPUCTHKH CTEKOJI U NpeabsBiIseMble K HUM TpeOOBaHUS.
XHWMHYECKUE COCTaBbl LBETHBIX, IIYHIECHBIX, YBUOJEBBIX U JPYTUX TUIIOB CBETOTEXHUYECKUX
cTexoJl. OCOOEHHOCTH U TEXHOJOTUYECKHE PEKUMbI TPOU3BOJICTBA CBETOTEXHUYECKUX MU3JICITHH.

2.6. DIEKTpOBaKyyMHOE CTEKJIO W crau. Ha3znaueHue, kinaccudukaiys, HOMEHKIATypa
AIIEKTPOBAKYYMHBIX CTeKOJI. TpeOoBaHus, MpeabsaBlsIeMble K 3JIEKTPOBAKYYMHBIM CTEKJIaM B
CBS3M C YCIOBHUSIMHU MX 00paboTku u skciuryarauuu. Crnenuduueckue BaKyyMHBbIE CBOICTBa
(ra30mpoHMIIaEMOCTh, Ta300T/AEJCHHE, YCTOMYMBOCTh K IapaM IIEJIOYHBIX METaulIoB M K
ANIEKTPOJIN3Y). XUMUYECKHE COCTABbI 3JIEKTPOBAKYYMHBIX CTEKOJ. TE€XHOJIOTHYECKHE CXEMBI U
rapameTpsbl POU3BOICTBA MIEKTPOBAKYYMHBIX H3EIUM.

Hasnauenuwe, Buapl, TpeOoBaHUS, KOHCTpPYKIMHU cmaeB. KpaTkas xapakTepuCTHUKa
MaTepuaioB JJid criauBaHus. HampsokeHus B criasx, COrJacOBaHHbIE M HECOTJIACOBAHHBIE CHaM.
[lepexoanbie crekna. CTEKIONPUIION, CTEKIIO- U CUTAJUIOLEMEHThL. MeTo/1bl CllauBaHUS.

2.7. Kuaxue n pactBopumble ctekia. [lonstue cunukarHoro moayns. Onpenenenue u
KiaccupUKanus >KUAKUX M PaCTBOPUMBIX cTekod. OCHOBHBIE MapaMeTpbl, TpeOOBaHUA K
COCTaBaM, aCCOPTUMEHT KHUAKHX U PaCTBOPUMBIX CTEKOJI, 007IacTU MPUMEHEHHUS.

TexHonorus >XUAKOro crekia. JIByXCTaauiHbIN Cocod — TEXHOJIOTUYECKHE PEKUMBI U
napaMeTpbl TMOJIYYEHUS U PACTBOPEHUS «CHIIMKAT-TJIBIOBI», OCHOBHOE TEXHOJOTHYECKOE
oOopynoBanue. OpHOCTaAMHHBIM CcHOCOO — CBHIPbEBBIE MaTepHalbl, TEXHOJOTHYECKUE
napamMeTpbl MpoU3BOJACTBA. CpaBHUTENbHASI XapaKTEPUCTUKA METOJIOB MOJYYECHHS >KHAKOTO
CTEKJIA.

Pa3nen 3. TexHosmorus XynoKeCcTBEHHOTO CTEKIIA

3.1. Xyn0XKecTBEHHOE CTEKJIO — OCHOBHBIE BU/IbI U3JIENINH, KiIacCU(UKaLUA MO CIOCO0y
npou3BoAcTBa. TpeOoBaHUs K XUMHUECKOMY COCTaBY CTEKOJ B 3aBUCUMOCTH OT BUJIA U3JEITUSI U
crioco0a ero ¢opmoBanus. OcOOEHHOCTH BapKH XpycCTalbHBIX cTeK0J. COBpeMEHHbIE MPUEMBI
TEXHOJIOTMH U3AETUI U3 XpyCTalls.
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3.2. Py4yHoe mpOM3BOJCTBO CTEKISHHBIX u3nenuil. OOOpynOBaHHE ydacTKa pPyYHOTO
¢dopmoBanusi. OCHOBHBIE TPUEMBI H3TOTOBJICHHUS TOHKOCTEHHBIX M TOJICTOCTEHHBIX MOJIBIX
U3JeNUH pasHOro TUMAa METOJaMu CBOOOJHOTO BbIAYBaHUS. Buabl ¢opm s pydHoro
W3TrOTOBJIEHUS U3EIUM, TPEOOBAHUS K HUM.

3.3. Topsiuee nekopupoBaHHUE U XOJOJHAs OO0paOOTKa W3AETUNA M3 COPTOBOIO U
XpycTanpHOro crekna. Kiaccudukarus, KpaTkas XapaKTepUCTHKa CIOCOO0OB, TpeOOBaHHS K
crexnaM. OCHOBHBIE TPUEMBI U 000PYAOBAHUE I JEKOPUPOBAHUS U3/IE€IUM pa3HOTO TUIIA.

3.4 Burpax u wmo3amka. CoBpeMeHHas KilacCU(UKAIMS BUTPAKHBIX H3IACIHIA.
XUMHUYECKUE COCTABBI U CIIOCOOBI MPOU3BO/ICTBA NMPO3PAYHBIX U INIYIIEHBIX BUTPAXKHBIX CTEKOJL.
Marepuansl, 000pyIOBaHHE W CIIOCOOBI HM3TOTOBJICHUS KIACCHYECKOTO IMACYHOTO BHTPAXKa,
BUTpaxa B TexHuke Tuddanu, 3aIMBHOTO JAKOBOIO BUTpaka M IUIEHOYHOTO BUTpaka. Mo3anka
B COBPEMEHHOM MHTEpPhEPE U HAPYKHOM O(OPMIIEHUU 3/1aHUN U COOPYKEHMH. XUMHUECKUe
COCTaBbl U CNOCOOBI M3TOTOBJIEHHWS MO3aMUYHBIX CTEKOJ, BHJbl CTEKJISHHBIX 3arOTOBOK JUIS
W3TOTOBJICHUS! MO3auKU. XapaKTepUCTHKA CBS3YIOIIMX, HCIOIb3YEMbIX U W3TOTOBIICHUS
Mo3auku. [Tpsimoii u 0OpaTHbI HaOOp MO3aMYHBIX KOMIIO3UIIHI.

Paznen 4. Texunonorust MpOMBIIIUIEHHON TTepepabOTKU CTEKIIa U CTEKJIOU3ICTUI

4.1. Mexanuueckas obOpaboTka cTekyia. Bumasl mMexaHwdeckoil 00pabOTKH, MEXaHWU3M
abpa3uMBHOIO pa3pylIeHHUs] CTeKJIa U CUTAIOB. PexxuMbl paboThl abpa3MBHOIO HMHCTPYMEHTA.
AOpa3uBHBIE MaTepuasbl U CBSI3KM aOpa3MBHBIX MHCTPYMEHTOB. MexaHHUecKoe MOJUpOBaHUE
CTEKOJI U cUTAJUIOB. [lommpoBaibHbIE HOPOLIKY U MOJUPOBATHHUKH.

4.2. Pe3ka nuctoBoro crekia. OCHOBBI pE3KM CTEKIA TBEPIOCIUIABHBIMU POJIMKAMMU.
Mexanu3m o6pa3zoBaHusi OOpO3/IKHU U TPEIIMHBI B cTeKiie. BiusHue BHYTPEHHUX HANpPSKEHUH B
cTekie Ha ero pe3ky. OOopymoBaHue JUIsi PE3KH JIMCTOBOTO CTEKJA TBEPIOCIUIABHBIMU
ponukamMu. OCOOEHHOCTH BOJAOCTPYWHOW M THUapoabpa3uBHOM pe3ku. JlazepHas pe3ka crexia
METOJIaMU TEPMOUCIIApeHHs] U TepMopacKajibiBaHusa. Pe3ka cTekia Hpu MOMOIIM aiMa3HbIX
OTPE3HBIX KPYTOB.

4.3. MonnupoBaHue cTekia. Buapl n3aenuii, moaydyaeMbiX Ipu TOMOIIM MOJITMPOBAHUS.
Coznanue XyJ0>KeCTBEHHBIX W3JIEIHM U THYTOTO CTeKja. TeXHOoJoruueckas cxema IMOTy4YeHHUS
rHyToro crekja. Oco6eHHOCTH 000PyIOBaHUs, UCIIOIb3YyEMOTO IS MOTY4YEHUsl CTEKIOU3ISIINN
METO/I0M MOJUITMPOBAHHSL.

4.4, Vupounenue crekna. CrnocoObl yNpOYHEHUS CTEKJIA. YIPOUYHEHHE CTEKJIa
TpaBJICHHEM TIOBEPXHOCTH, HAHECEHUEM IMOKPBITUH, Ta30TepMUYECKO  0OpabOTKOM.
HuskoremMriepaTypHblii 1 BBICOKOTEMIIEpATYpHBIM MOHHBIM 0OMeH. TepMuueckoe yrnmpoyHEeHUE
cTekna (3akanka). OcoOEHHOCTH CTPYKTYpbl 3aKaJE€HHOro CTekia. TexHoJormyeckas cxema
MOJIyUYeHHUsl 3aKaJeHHOrO CTeKIa. MAIIWHOIWHUKM JUIsl TIOJNy4eHHs 3aKaJeHHBIX W3JeIuil U3
CTEKIJIa.

4.5. TIpon3BOACTBO MHOTOCIOMHOTO CTeKIa. TPUIUIEKC M TEXHOJOTHH €ro MOJIy4yeHHS.
Oco0eHHOCTH MOTYYEeHUs THYTOTO TpHILIEKca. TexXHoIornueckas cxema noaydeHus] TPUILIeKca.
O6opynoBaHue, HUCIOIB3YeMOE Ui MOJTYy4eHUs TpUILIeKca. BUIbl MyIeCTOMKUX CTEKON U UX
cBoiicTBa. KOHTpoIb KauecTBa MyJIECTOUKUX CTEKOJL.

IIpousBoacTBO CTEKJIONAKETOB. BUIBI M1 KOHCTPYKIIMM CTEKIIONAKETOB. TEeXHOIOrNYECKast
CX€Ma IOJIyUYEHUs CTEKJIONAKETOB. BakyyMHBIE CTEKIIOTIAKETHI.

4.6. Cnexanue crekos. Buasl u3genuii, MojiydaeMbIX METOJOM CIEKaHHUs. Bs3kocTHbIe
napameTpsl npoliecca crekanus crekon. Craguu mponecca crnekanus. OcoOeHHOCTH CIIeKaHUs
KPHUCTAJIIIN3 YIOILUXCSI CTEKOJI. [Tosnyuenune CIIEUYEHHBIX CTEKJIOBHUIHBIX U
CTEKJIOKPUCTAININYECKMX MaTEPUAIOB.

Paznen 5. TexHosmorust MaTrepuanoB Ha OCHOBE CTEKJIA

5.1. Ilenoctekno —  ki1accupuKalus, CTPYKTypa,  (U3UKO-XUMHUUECKUE U
AKCIUTYaTal[MOHHbIE CBOMCTBA. TEIUION30JIALMOHHOE U 3BYKOM3OJISILIMOHHOE MEHOCTEKI0. Buipl
U3JeNUN U3 MEHOCTeKNIa — OJIOYHOE M I'paHyIMpPOBaHHOE, NMEHOTpaBHil. XOJOHbIE U TopsdHe
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crocoObl mosrydeHus neHocrekiaa. OcoOeHHOCTH 00pa30BaHUsI NEHOCTPYKTYPHI Y CTEKJIa MpHU
MOPOIIKOBOM croco0e ero TMpOou3BOACTBA. Buabl meHooOpas3oBareneil M MEXaHHU3MBI HX
nevictBusl. TeXHOJOrMYecKue CXembl W 000pyNOBaHHME [UIS TOJNYYEHHS Pa3IUYHBIX BHUIOB
U3/1eIIUI U3 IIEHOCTEKIIA.

5.2.  CrewisHHOE BOJIOKHO  CTPOMUTEIBHOIO UM  TEXHMYECKOIO0  Ha3HAYEHHSL.
Knaccugukanus, xapakTepucTUKa, Ha3HAYEHUE CTEKIIIHHBIX BOJIOKOH. XMMHUYECKHE COCTaBBI
CTEKJIOBOJIOKOH. CBOMCTBA CTEKJIOBOJIOKOH — MEXaHMYECKHE, JJIEKTPUUYECKUE, XUMUYECKHE,
TEIUION30JISIIMOHHBIC; BIMSHIE HA HUX Pa3IMYHBIX (PaKTOPOB.

JIByXCTaAuHAHBIA ¥  OJHOCTAJAMHHBIA  METOABl  (OPMOBAHHS  HEMPEPHIBHOTO
CTEKJIOBOJIOKHA - TEXHOJIOTUYECKUE CXEMBI, COCTaB TEXHOJIOTMYECKUX JIMHUM, TEXHOJIOIMUYECKHe
napaMeTpsl MPOU3BOJICTBA, CPABHUTENbHAS XapaKTEPUCTHKA METOOB.

XUMHYECKHE COCTaBbl M TPEOOBAaHUS K TEXHOJOTMYECKHMM CBONCTBAM CTEKON JUIs
MOJIyUYEHHUsl IITaNeIbHOro CTEeKIOoBOJIOKHA. Kiaccudukamuss meTonoB (OpMOBaHHUSA, CXEMbI
ycTaHOBOK. CpaBHUTENIbHAS XapaKTEPUCTUKA METOA0B, TEXHUKO-3KOHOMUYECKUE MTOKA3aTelH.

BricokoTemnepaTypoycToiiuiBbIe U CHelHaJbHbIe BOJIOKHA (xBapieBoe,
KPEMHE3EMUCTOE, BBICOKOMOYJIBHOE, TOJI0e, MPOPHIMPOBAHHOE), CIIOCOOBI WX MOJTYYCHHS,
o0yacTu MpUMEHEHHUSL.

CTeKI0IIaCTUKN — OCHOBHBIEC BUJIBI, CBOMCTBA, 00JIACTH TPUMEHEHUSI.

5.3. Crexnosmanu u nokpbitus. Kinaccudukanus n xapakTepucTUKa OCHOBHBIX THUIIOB
MOKPBHITUH HAa OCHOBE CTeKia. ['pyHTOBbIE M TOKPOBHBIE SMalM IO YEPHBIM METaJlIaM.
TexHosnornueckne cBOWCTBA 3Malieli: BS3KOCTh U IUIABKOCTb, MOBEPXHOCTHOE HATSIKEHHE,
TeMIlepaTypHbI  KOA(G(UIMEHT JIUHEHMHOTro paclupeHus. TepMuUYecKue HamnpsyKeHUs B
KOMITO3ULIUHU «METaJLI — dMaib». MeToapl ONpeneacHus TEXHOJOTHYECKUX CBOMCTB SMAJIEH.

Teopetndeckne OCHOBBI dSManUpoBaHus. PU3NKO-XUMUYECKUE MTPOLIECCHl U SIBJICHUS HA
MIOBEPXHOCTH MeTa/ula IMpH OOKUIe MOKPHITUA. AKTHUBATOPbl CLEIUICHHS W MEXaHU3M UX
nevictBusi. OOOOIIEHHBIE YCIOBUS JOCTHKEHHS IMPOYHOIO CLEMJICHUS SMAIM C METAJUIOM.
Meto el onpeieNeHns MIPOYHOCTH CLETUICHUS «TTOKPBITHE — METaJLD).

Texnonoruss smanupoBaHusl. TEXHOJIOTMYECKass CXEMa M XapaKTEPUCTUKA OCHOBHBIX
TEXHOJIOTUYECKUX cTaguil smanupoBaHus. OOOpyqOBaHHWE M TEXHOJOTMYECKHE PEXKHUMBI
[IOJITOTOBKM MOBEPXHOCTH METajlla, BApKU 3Mallel, ITpaHy LM, [OMOJa, HAHECEHUs, 00Kura
smaneil. J[ByXoOXUroBble M OJHOOOXKHMIoBble MHOKpBITUSA. OAHO-, JIByX- M MHOTOCIIOIHBIE
MTOKPBITHS.

5.4. OCHOBBI TEXHOJOTHU CTEKIOKPUCTAIMUECKUX MaTepuanoB. OOImue NOJI0XKEeHUs
TEOPUH KaTaJIU3UPOBAHHOW KPUCTAJUIM3ALUMU CTEKJIa KaK HAay4HOHW OCHOBBI IOJIy4EHUS
crexiokpuctaunueckux matepuanoB (CKM). Karanuszaropsl kpucramuzanuu. TeopeTndyeckoe
000CHOBaHME JIBYXCTYIEHUATOI'0 PeKUMa TepMooOpaboTKu cTeko i noiaydeHuss CKM.

Knaccugukanus, xapakrepuctuka ocHOBHbIX TUNoB CKM. Xumuueckuit u (a3oBblii
COCTaB, CTPYKTYypa, BEAYILHE CBOMCTBA CUTAJUIOB U IIJIAKOCUTAJIIOB.

CrekonbHas u kepamuueckas TexHosornn CKM — TexHOJI0rn4eckue cxembl, OCHOBHBIE
TEXHOJIOTUYECKHE CTaguu M peKuMbl. CpaBHUTENbHAs XapaKTEPUCTHKA CTEKOJBHOM U
Kkepamuyeckoit TexHosoruu. Oonactu npumenenust CKM.

4. O0beM yueOHOi THCIUNIHHBI

Bceero 7 cemecTp 8 cemecTp
Buner yae6HOI paboThI 3au. e Axag. 3au. e Axan,. 3au. e Axapn,.

yac. qac. qac.
OO0masi Tpy10eMKOCTh
AUCHHUILINHBI 110 y4eOHOMY g 324 3 108 6 216
IJIAHY
KonTakTHas padora — 4 144 1,33 48 267 9
ay/IMTOPHbIE 3aHATHS:
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Jlexruu (JIek) 1,33 48 0,44 16 0,89 32
[TpakTaeckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopus (JIP) 0,89 32 — — 0,89 32
CamocrosiTesibHas padoTa 4 144 1,67 60 2,33 84
(CP):
KonrakrHas caMocTosITEIbHAS
p;6OTaa asl caMOCTOSTEIIbHA 0.4 0.4 i
CamocTosTensHOE U3yUeHUE 4 1,67 2,33
143,6 59,6 84
pa3zesioB TUCIMILTHHBI
Buabl KoHTpOJIA:
3auer ¢ oneHKoOI + + - -
OK3aMeH 1 36 - - 1 36
KonrakTtHas pabota —
0,4 - - 0,4
IIPOMEXKYTOYHAS aTTECTALMS 1 1
[ToaroToBKa K 3K3aMeHy 35,6 - — 35,6
Buja uTOrOoBOro KOHTpOJIS: 3ader Cc oHeHKOM IK3aMeH
Bceero 7 cemecTp 8 cemecTp
Buner yue6HOM paboTh 3au. ex. AcTp. 3au. e, Actp. 3au. e Actp.
gac. Jac. Jac.
O01mas Tpya10eMKOCTh
AUCHHUIUIMHBI O Y4eOHOMY 9 243 3 81 6 162
IJIAHY
KonTakTHas padora — 4 108 1,33 36 2,67 79
ayJIUTOPHbIE 3aHSITHSL:
Jlexuuu (Jlek) 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
JIaboparopus (JIP) 0,89 24 — — 0,89 24
CamocTrosiTesibHast padora 4 108 1,67 45 2,33 63
(CP):
K;);)T:;(TH&)I CaMOCTOSTENbHAS 0.3 0.3 3
IéaMOCTo;ITeJH,Hoe H3yUCHHUE 4 167 2,33
107,7 44,7 63
pasziesoB TUCIUILTHMHBI
Bujabl KOHTPOJIA:
3adeT ¢ OLEHKOH + + — —
9K3aMeH - - - - 1 27
KonrtakTHas pabora —
0,3 - - 0,3
MIPOMEXYTOYHAsl aTTECTALIUS 1 1
IToaroroBka k 3K3aMeHy 26,7 - - 26,7
Bujx uTOroBOoro KOHTpoJIf: 3ader ¢ OEHKOM JK3aMeH

4.5. IlpakTUKHU

AHHOTanHA pado4eil NPOrpaMMbl
Y4eOHOI NPAKTHKH: NPAKTHKH 110 IOJYYCHHIO NEPBUYHBIX NPO(EeCCHOHAIBHBIX YMEHUI 1
HABBIKOB, B TOM YHCJI¢ IEPBUYHBIX YMEHUI M HABBIKOB HAYYHO-UCCJICA0BATE/IbCKOM

JACATECIbHOCTH
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1. Hear y4yeOHOH TNPAKTUKH. TPAKTHKH MO0 TMOJYYEHHI0 NEePBHYHBIX
npo¢ecCHOHAIBHBIX YMEHNH M HABBIKOB, B TOM YHCJe NMEPBUYHBLIX YMEHHIl M HABHIKOB
HAYYHO-MCCJIeI0BATEIbCKOM e TeJIbHOCTH — TIOJTy4eHUE CTYJACHTAMU OOIIHMX TPECTABICHUN
00 OCHOBHBIX BHJIaX TYTOIUIABKAX HEMETAJUIMYECKUX U CUJIMKATHBIX marepuanoB (THCM),
3HAKOMCTBO C pa0OTOM MPEANPUITHI U TEXHOJOTUYECKUX JIMHUHN 10 U3TOTOBJIICHUIO U3ICTTUN UX
3THX MAaTEpPHAJIOB, a TAKXKE IMOJIYYCHHE MEPBUYHBIX NMPO(YECCHOHAIBHBIX YMEHUN W HABBHIKOB
MyTEM CaMOCTOSITEIBHOTO TBOPYECKOTO BBIMOJHEHUSI 3a/1ay, TOCTABJICHHBIX IMPOTPAMMOM
MIPAKTUKH.

2. B pe3yabTare npoxo:kaeHusi yuyeOHOW NPAKTUKHU. NPAKTUKU MO MNOJYYEHUIO
NePBUYHBIX MPO(eCCHOHAIBLHBIX YMEHUI U HABBIKOB, B TOM 4YHCJ/ie IEPBUYHbIX YMEHUI 1
HABBIKOB HAYYHO-MCCJIEI0BATEIbCKON /IeATeJIbHOCTH O00y4yawluuiicss 1Mo mnporpaMmme
O0axajiaBppuaTa J10JI5KeH:

Obnadams cnenyronumu npodeccuonHanbHbiMU (I1K) komneTenusamu:

— TOTOBHOCTh NPHUMEHSATh AQHAIUTUYECKHE W YHUCIEHHBIE METOIbl PEIICHUS
MOCTaBJIEHHBIX 3aJ/1a4, UCIOJIb30BaTh COBPEMEHHbBIE MH(OPMAIIMOHHBIE TEXHOJIOTHH, TPOBOIUTH
00paboTKy HH(pOpPMAlMKM C HCIOJB30BAHUEM TNPUKIAJAHBIX MPOrPaMMHBIX CPEICTB CQepsl
poheCcCHOHANTBHON ACSITEIHPHOCTH, UCTIOIB30BaTh CETEBhIE KOMITBIOTEPHBIC TEXHOJOTUH U 0a3bl
JAHHBIX B CBOEW MpodecCHOHaIbHOM 00JacTH, MAKeThl MPUKIATHBIX MPOTpaMM IS pacuera
TEXHOJIOrMYEeCKUX apaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO  HCIOJIb30BaTh ~ HOPMATHUBHBIE JOKYMEHTBHI TIO  KadecTBY,
CTaHJAPTU3AIMU U CEPTUPHUKALNKA TMPOAYKTOB U U3JICTUHN, DIEMEHTH IKOHOMHUYECKOTO aHaJIH3a
B mpakTuyeckoit nestensHoctH (ITK-3);

- FOTOBHOCTH MCIOJIB30BaTh 3HAHUE CBOWCTB XUMHYECKHUX 3JIEMEHTOB, COCIMHEHUN
1 MaTepHajoB Ha UX OCHOBE JJIs peIeHus 3a1ad npodeccrnonanbHoi aestensHoct (ITK-18);

- FOTOBHOCTh HM3y4aTh Hay4YHO-TE€XHHYECKYI0 HH(OPMAIHIO, OTEYECTBEHHBIH H
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

3namo:

— ocaoBHbIe BuApl THCM n u3aenmii Ha UX OCHOBE;

- OCHOBHBIE CIOCOOBI M TEeXHOJIOTWYecKue mnapameTpbl mpousBojactBa THCM u
W3/1eNIUi Ha UX OCHOBE;

Ymemo:

— onpenenaTh Bua U HazHaueHue THCM u u3nenuii Ha UX OCHOBE;

- UCII0JIb30BaTh HOPMATUBHBIE JIOKYMEHTBHI 10 KauecTBY, CTaHAAPTU3ALUU U
cepTu(UKalMKU MPOAYKTOB U HM3JENUN, 3JIEMEHThl SKOHOMHUYECKOTO aHAIW3a B MPAKTUYECKOM
NEeSATENbHOCTH;

Braoemo:

- KOMIUIEKCOM TI€PBOHAYANbHBIX 3HAHUN U MPEICTaBICHUNA 00 OpraHu3aiuu
npousBoacTBa THCM u uznienuii Ha ©X OCHOBE;

- HaBBIKAMHU M3JI0)KEHMSI TOJIYUEHHBIX 3HAHMH B BHUJAE OTYETAa O IPOXOXKJIECHUU
MPaKTUKH, OIMUCAHUS MCXOJHBIX MAaTEepUajoB, TEXHOJOTHUYECKOW CXEMbl IPOU3BOJICTBA,
KOHTPOJISI Ka4eCTBa TOTOBOM MPOAYKIINH;

— HaBbIKAMU PabOThl C HAyYHO-TEXHHUYECKOH, CIPABOYHON JIUTEPATypoll W
ANIEKTPOHHBIM PECYpCaMu M0 TEOPETUUECKUM M TeXHosornyeckum acrnekram THCM.

3. Kparkoe conep:xanue y4eO0HOH NPAKTHKH. NPAKTHKH IO MOJY4YCHUI0 IEPBUYHBIX
npo¢ecCHOHATBHBIX YMEHHUH M HABBIKOB, B TOM YHCJ¢ NMEPBUYHbIX YMEHHI M HABBIKOB
HAYYHO-HCCJIEA0BATEIbCKOM 1eATeJIbHOCTH

Pazgen 1. O3HakoMIIeHHE C TEXHOJIOTUEN MPOU3BOACTBA U CTPYKTYPOU MPEANPUATHS TIO
npousBoacrsy THCM.

O3HakoMJIEHHE C UCTOPHUEHN MPOU3BOJICTBA CUIIMKATHBIX MAaTE€PUATIOB M W3JAEIUNA Ha UX
OCHOBE, TPHUPOJHBIMM MaTepHallaMH, HMCHOJIb3YEeMbIMU MJsi 3TUX Leneil. O3HakoMJIeHHEe ¢
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OCHOBHBIMH TEXHOJIOTHYECKUMHU CTaIusIMU U crocobamu npomsBojactBa THCM, cBolicTBamMu
U3JeNui 1 001aCTIMU X PUMEHEHHUSL.

OOmast xapakrepuctuka mnpennpusatusi. HomeHknarypa U 00BEMBI BBIITYCKaeMOM
npoaykuuu. Meroa npousBoncTBa. IIpuHuIMIIMaNbHAs TEXHOJOTMYECKas cXeMa IPOU3BOJICTBA
npoaykuuu. CTpyKTypa NpearnpusiTisi, OCHOBHbIE ITPOU3BOJICTBEHHBIE 11€Xa U OTIEJICHHUS.

Paznen 2. 3yueHue OCHOBHBIX TEXHOJIOTUYECKUX IPOLECCOB, MApaMETPOB U METOJIOB
UX PEryIMpOBaHUs Ha KOHKPETHOM IpeanpUsITHH 110 npou3Boactsy THCM.

OcHOBHbBIE NPOU3BOJICTBEHHBIE IPOIIECCHI B COOTBETCTBUM C TEXHOJIOIMUECKOM CXeMOM
npeanpusTiss.  OCHOBHbIE  MHapaMeTpbl  MPOU3BOJICTBEHHBIX  IPOLECCOB U PabOThI
TEXHOJIOTUYECKOr0 000pyAoBaHMs. MeToabl KOHTPOJIE U YIPABICHUS TEXHOJIOTMYECKUMU
npoueccamu. KoHTposib kauecTBa rOTOBOM MPOTyKIUH.

Paznen 3. Cucremaruzanus Mmarepuania, moJAroToBKa OT4eTa.

O0600mmenre U cucreMaru3alus AAHHBIX MO CTPYKTYpE, TE€XHOJOTHMH IMPOU3BOJCTBA,
MIPUMEHSIEMOMY 000pYI0BaHHUIO, BHITYCKAEMOMN MPEANPUATHEM MPOIYKLNH, METOAaM U popMam
KOHTpOJIs npoaykiuu. [louck u cOop HEAOCTAIONMX AAHHBIX.

O3HakoOMJIEHHE C MEPCNEeKTUBHBIMUA HaydyHBIMH pa3padOTKaMH B O0JIaCTH CO3JaHUS U
npumenennst THCM. [Tlocemenne HaydHbIx Jabopatopuii kKadeap W 3HAKOMCTBO C
opranusaiueil paboTsl B UCCIIEIOBATENBCKOM 1abopaTopui.

IToaroToBka m HalMcaHWEe OTUETA.

4. OObemM y4eOHOH NPAKTHKH. MNPAKTUKH MO0 MNOJYYEHHI0 MepPBUHYHBIX
npogeccHoHAIbHBIX YMeHHMII U1 HABBIKOB, B TOM 4YHCJie NePBHYHBIX YMEHHH M HABBLIKOB
HAYYHO-HMCCJIe/I0BATeIbCKOM 1eATeJIbHOCTH

O6BeM
Bupr yue6HOM paboThI B 3au. B axay, B actp.
eIMHHIIAX Jacax yacax
O0mas Tpy10eMKOCTb MPAKTHKH 10 YYeOHOMY
3,0 108 81
IUIaHy
CamocrositesbHas padora (CP) 3,0 108 81
KonTtakTHas camocTosiTebHas paboTa 0,4 0,3
CamMocTosATenbpHOE MOJyYeHHUE U OCBOCHUE 3HAHUM, 3,0 1076 80 7
YMEHUHN U HaBBIKOB B COOTBETCTBHH C ITPOTPAMMOiL ' '
Bua uToroBoro KOHTpOJIsi: 3a4eT ¢ OleHKOM - - -

AHHOTANUA padoyeil MPOrpaMmbl
NPOU3BOJCTBEHHON NPAKTUKH . HAYYHO-HCCJIeJ0BATEIbCKAsA padoThI

1. Heap mnpou3BOACTBEHHOH NPAKTHKH. HAYYHO-UCC/IEA0BATEILCKOH pPadoThl —
¢dopmupoBaHue NpopecCHOHATbHBIX KOMIIETEHIIMH W NpuoOpeTeHHe HaBBIKOB B 001acTH
TYTOIJIABKUX HEMETAUIMYEeCKUX W CHIIMKATHBIX MAaTepUalioB MOCPEJCTBOM IUIAHUPOBAHUS U
OCYILECTBIICHHSI SKCIEPUMEHTATIBLHOM €A TEIbHOCTH.

2. B pe3yabraTe BbINOJIHEHHUS] TPOM3BOACTBEHHON NPAKTHKH: HAy4HO-
HCCJIC0BATEIBLCKOM Pa00ThI 00y4aKOIIMICH 110 NPOorpaMMe 0aKaJIaBpUATA JOJIKEH:

Obnadams cnepyromnumu npodeccuonanbHbiMu (ITK) komnerenmsmu:

— IUTAHUPOBATh M MPOBOJUTH (U3MUECKHE M XUMHUYECKUE IKCIEPUMEHTHI, MPOBOIUTH
00paboTKy UX pe3yJbTaTOB M OLIEHUBATh MOTPEIIHOCTb, BHIIBUraTh TUIIOTE3bl M YCTAHABIUBATD
IPaHUIIBI UX TMPUMEHEHHUs, IPUMEHATh METO/bl MAaTeMAaTHYECKOTO aHAIM3a M MOJCIUPOBAHMS,
TEOPETUYECKOTO M IKCIIEpUMEHTaIbHOTO rccienoBanus ([1K-16);
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— TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 WH(POPMAIMIO, OTCUECTBEHHBIA U
3apyOeKHBIN OMBIT 10 TemaTuke uccaenopanus (ITK-20).

3uams:

— TOpSAJOK OpraHU3aluM, IUIAHWPOBAHMS U TNPOBEJIEHUS HAYYHO-HCCIEI0BATEIbCKUX
paboT ¢ MCIOJIb30BaHUEM MOCIETHIX HAYIHO-TEXHUYECKUX TOCTHIKCHUHN B TAHHON 00JIacTH;

— TEOpPETHYECKHE OCHOBBI CHHTE3a TYIOIJIABKMX HEMETAJUIMYECKUX U CHIIMKATHBIX
MaTepuasIoB U MPUMEHSTH 3TU 3HAHUS HA IPAKTHUKE;

— OCHOBHBIE TpeOOBaHMUS K TPEACTABICHUIO PE3YJIbTATOB MPOBEICHHOTO UCCIIEIOBAHUS
B BH/JIE HAYYHOI'O OTYETA, CTAaThU WIN JOKJIAJA;

Ymemo:

— CaMOCTOSITEJIbHO BBISBISATH MEPCHEKTUBHbBIE HAIIPABIICHUS HAYYHBIX HCCIIEOBAaHUM,
000CHOBBIBAaTh AaKTyaJlbHOCTb, TEOPETHUECKYI0 M MPAKTUYECKYIO 3HAUYUMOCTb MPOOJIEMBI,
MPOBOJUTHh AKCHEPUMEHTAJIbHbIE HCCIEOBAaHUS, aHAIM3UPOBAaTh U  HMHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThI;

— OCYILECTBJIATh MOUCK, 00pabOTKy M aHAJIN3 HAayYHO-TEXHUYECKONW MHQPOpPMAIUH IO
MPOQUITIO BBINOJIHAEMON pabOThI, B TOM YHCIE C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BBIBATH MPOBEACHUE SKCIIEPUMEHTOB
Y UCHBITAaHUH, MPOBOJUTH UX 00OPaOOTKY M aHAJIM3UPOBATh PE3YJIbTAThI;

Braoemy:

— METOJOJIOTMEH W METOJUKON MPOBEACHUS HAYYHBIX MCCIEIOBAHUM; HABBIKAMHU
CaMOCTOSITENIbHOM HAy4YHOM U MCCIIeI0BATENbCKOM PabOTHI;

— CHOCOOHOCTBIO peliaTh IMOCTABJIEHHBIE 3aJaud, HCIOJIb3yd YMEHHUS W HaBBIKH B
OpraHMu3aIii HAy4HO-UCCIEA0BATEIbCKUX U TEXHOJIOTUYECKUX paboT;

— HaBBIKAMHU KPUTHUYECKOTO aHaIM3a HAyYHO-TEXHUYECKOW JUTEpaTypbl, pa3pabOTKu U
(dbopMynupoBaHHs COOCTBEHHBIX METOIOJIOTUYECKUX MOAX0/I0B K PELICHUIO HAYYHBIX TPOOIEeM.

Iloocomosums u npedcmasums K 3aujume HaAYIHO-HCCIIEI0BATEIbCKYIO padoty (HUP),
BBIIIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHUs HAyKM M TEXHUKH U COOTBETCTBYIOLIYIO
BBHIOpAaHHOMY HAIIPaBJICHUIO TIOJITOTOBKU M IIporpamMme oOyueHus. B npeacraBieHHON K 3amuTe
HUP nomxHBl NOMY4YUTh pa3BUTHE 3HAHUS M HABBIKM, IOJYYEHHbIE OOydaromUMCs Mpu
OCBOCHHMHU MporpamMmbl OakaiaBpuaTa, B TOM YHCJE MPU M3YYCHUH CHEIHAIbHBIX JAUCLHUILINH.
[IpencraBnennas k 3ammre HUP pgomxHa comepxaTh OCHOBHBIE TEOPETHUUECKHE IOJIOKEHUS,
AKCIEPUMEHTAJIbHBIEC PE3YIbTAThl, IPAKTUUECKUE TOCTHKEHUS U BBIBOJIBI U3 PAOOTHI.

3. Kpartkoe coJep:KaHue NPOM3BOACTBEHHOI NPAKTHKH: HAY4HO-
HCCJIe0BATEIbCKOMH padoThI

Pazpgen 1. BeimosiHeHHe U IpeACTaBICHUE PE3y/IbTaTOB HAYYHBIX UCCIEIOBAaHUN

1.1 BrinosiHeHUE HAYYHBIX UCCIIEIOBAHUIA.

CocraBiienne mnporpammbl  uccienoBanus. CTpyKTypa M COAEpPKAHHUE OCHOBHBIX
pas3esioB OTYeTa O HAYYHO-UCCIIEeI0OBATENbCKON padoTe.

dopmynrpoBaHUE IENel U 3a/lad MCCIEI0BaHUSA; COCTABICHNE aHAIIUTUYECKOro 0030pa
[0 TeMe HCCIeI0BaHus; BBIOOP 3(PPEKTHUBHBIX METOJOB M METOJIUK IOCTHIKECHHS KEeJIAeMbIX
pE3yJIBTAaTOB UCCIIEN0BAHNUS.

[IpoBeneHne COOTBETCTBYIOIIMX HKCIEPUMEHTOB [UIsl TOJYYEHHS IMPAKTHUYECKUX
pe3yibTaTOB; aHaNM3, MHTEpHIperanuss U  0000IleHHe pe3yiabTaTOB  HMCCIEIOBAHMUS;
(dbopMyTHUpOBKa BBIBOJOB; HAIMMCAHUE OTYETA.

1.2 TloaroToBKa Hay4YHOTO JOKJIA/1a U TMPE3CHTALINH.

4. O0beM NPOM3BOACTBEHHOI NPAKTHKH: HAYYHO-HCCJIEI0BATEIbCKONH padoThl

Buaer yueOHOI paboTEL Beero 7 cemectp
JIBL YA p 3E Axan. u 3E Axan. u
OO0masi Tpy10eMKOCTh NPAKTHKHA 3 108 3 108
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KonTakTHasi paboTa — ayANTOpPHBIE 3aHATHS 2,22 80 2,22 80
[Ipaktuueckue 3ausarus (113) 2,22 72 2,22 72
Camocrositesibnasi padora (CP) 0,78 28 0,78 28
KoHTakTHas camocTosiTebHas paboTa 1 0,4 1 0,4
[ToaroroBka K MPakKTUYECKUM 3aHSITUSIM 27,6 27,6
Bua konTpoJs: 3a4er c oneHkoM
Buner yae6HOM pabOThI 3E BCGXLTP' - 3E7 ceMeAc:fp' -

OO01mas TPYI0eMKOCTh MPAKTHKH 3 81 3 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS 2,22 60 2,22 60
[TpaxTnueckue 3anstus (113) 2,22 60 2,22 60
CamocrositesbHas padora (CP) 0,78 21 0,78 21
KoHTakTHas camocTosiTebHas paboTa 1 0,3 1 0,3
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 20,7 20,7
Bua koHTpOJIA: 3ayer ¢ OLEHKOI

AHHOTaNuA padoyeil MPOrpaMmmbl
NPOM3BOJACTBECHHON MPAKTHUKH: MPAKTHUKH 110 MOJYy4YEeHHIO PO ecCHOHAIBHBIX
YMEHHUIl U ONbITA NPOdecCHOHAIBLHON AeATeIbHOCTH

1. Ilerr NPOM3BOACTBEHHON  NPAKTHKH: NMPAKTHKM 10  MOJYYEHHIO
npodeccHOHAJBbHBIX YMEHUH M ONbITa NMPO(ecCHOHAIBLHOM JAeSITeJbHOCT — MPAKTUYECKOE
O3HAKOMJICHHE M M3YyYEHHE IMPOIECCOB MPOU3BOACTBA OCHOBHBIX BHUJIOB THCM, cTpyKTypbI
MPENpPUATHIL, OCHOBHOTO TEXHOJIOTUYECKOTO 000PYI0BaHUSL.

2. B pe3yabTare npoxo:xaeHHsl IPOU3BOJACTBEHHOW NPAKTUKH: NPAKTHKH II0
MOJIyYeHUI0 TPO(eCcCHOHANBHBIX YMEHHil M OnbITa NPodecCHOHAIBLHON IesiTeJIbHOCTH
00y4yarouuiicsl Mo nmporpamMMme 0aKaJaBpuaTAa J0JIKeH:

Obnadamys cnenyromuMu npodeccuoHanbHbIMU KomneTeHnusMHu (I1K):

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJISTH TEXHOJOTHYECKUH MpoIecC B
COOTBETCTBUU C PErjJaMeHTOM M HCIHOJb30BaTh TEXHUUYECKHUE CpPEJCTBA IJIs H3MEpEHUS
OCHOBHBIX [TAPAMETPOB TEXHOJIOTMIECKOTO MpoIiecca, CBOMCTB Chipbs u mpoaykimu (ITK-1);

- FOTOBHOCTBIO TMPUMEHSTh AHATUTUYECKHE U YHCICHHBIE METOJbl peIICHUS
MOCTABJICHHBIX 3a7la4, HCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHUH, IIPOBOIUTH
00paboTky uH(pOpPMAMKA C KCIOJIb30BAHUEM MPUKIAIHBIX IMPOTPAMMHBIX CPEICTB Chepbl
npodeccuoHabHOM NesTebHOCTH, UCIIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH Mpo(ecCHOHANBHONW 00JAaCTH, MAaKeThl MPUKIAJAHBIX MPOTpaMM JJsl pacueTa
TEXHOJOTMYECKUX apaMeTpoB obopynoBanus (ITK-2);

— TOTOBHOCTBIO ~ HCIIOJIb30BaTh ~ HOPMATHBHBIE  JIOKYMEHTHI IO  KauyecTBY,
CTaHJapTHU3AIMHN U cepTU(UKAINK POTYKTOB U U3IACIUN, DIEMEHTH IKOHOMUYECKOTO aHaIHM3a
B npakTrueckoit nesrensHocTH (ITK-3);

— CIOCOOHOCTBIO MMPUHUMATh KOHKPETHBIE TEXHUUYECKUE PEIICHUsI MpH pazpaboTke
TEXHOJIOTMYECKUX MPOIECCOB, BBIOMPATh TEXHUUECKHWE CPEACTBA M TEXHOJIOTUU C YYETOM
9KOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

— CIIOCOOHOCTBIO HCIIOJIb30BATh npaBuia TEXHUKU 0€30MacHOCTH,
MIPOU3BOJICTBEHHOW CAaHUTAPUH, NMOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYAa, U3MEPSTh U
OLIEHMBATh MapaMeTpbl MPOU3BOACTBEHHOTO MHUKPOKIMMATA, YPOBHS 3albUICHHOCTH U
3ara30BaHHOCTH, [ITyMa, U BUOpaIMH, OCBEIIeHHOCTH padbounx mecT (ITK-5);
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- CIOCOOHOCTBIO ~ HAJAKWBATh, HACTpaWBaThb W  OCYLIECTBISATH  IPOBEPKY
obopynoBanus u nporpammHubIx cpezcts (ITK-6);

- CMOCOOHOCTBIO  TIPOBEPATh  TEXHUYECKOE  COCTOSHHE,  OPraHU30BHIBAThH
npo(UIIaAKTUYECKHEe OCMOTPBI U TEKYIIMHA PEMOHT OOOPYIOBaHHSA, TOTOBHTH OOOPYAOBaHUE K
PEMOHTY M IPUHUMATH 000pynoBaHue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M OKCIUTyaTallid BHOBH BBOJMUMOIO OOOPYHOBaHUS
(TIK-8);

- CMOCOOHOCTBIO  AHAJHM3MPOBATH TEXHUYECKYIO JOKYMEHTAIUIO, I10J0MpaTh
00opynoBaHue, TOTOBUTD 3asBKU Ha proOpeTeHue u peMoHT obopynoBanus (I1K-9);

- CMOCOOHOCTBIO MPOBOJUTH AHAIHM3 CHIPhS, MAaTEPHAJIOB M TOTOBOW IMPOMYKIIHH,
OCYIIECTBIIATE OIIEHKY pe3yibraToB ananusa (ITK-10);

- CMOCOOHOCTBIO BBIABIISITH W YCTPAHSATh OTKIOHEHHS OT PEKUMOB pPalbOTHI
TEXHOJIOTHYECKOTO 000PyI0BaHMS U ITapaMeTPOB TexXHoJoruueckoro mporecca (ITK-11);

- CMOCOOHOCTBIO TUTAHUPOBATh M TPOBOJHWTH (U3WYECKHE W XHUMHUYECKHE
OKCTIEPUMEHTHI, IPOBOJUTH 00paObOTKy MX PEe3yabTaTOB M OIIEHUBATh MOTPEIIHOCTH, BBIIBUTATh
THIOTE3bl M YCTAHABIMBATh T'PAHUIIBI WX NMPUMEHEHUs, MPUMEHSATh METOJBI MaTeMaTHYECKOTO
aHaJM3a U MOJICTUPOBAHUS, TEOPETHUYECKOTO U IKCIIepUMeHTaIbHOro uccaenosanus (I1K-16);

- TOTOBHOCTBIO TPOBOJIUTH CTaHAAPTHBIE W CEePTU(MUKAIMOHHBIC HWCIBITAHUS
MaTepHaNioB, U3/ 1 TeXHoornueckux mnporeccos (I1K-17);

- TOTOBHOCTBIO ~ WCIIOJIb30BaTh 3HAHWE CBOWCTB  XMMHYECKHX DIIEMEHTOB,
COCMHEHWH ¥ MaTepualioB HAa WX OCHOBE [UIS pEIeHHWs 3amad npodecCHOHATBbHON
nestenprocTH (ITK-18);

- TOTOBHOCTBIO MCIIOJIH30BATh 3HAHUS OCHOBHBIX (PU3UUECKUX TECOPHUH AJIS pEeLICHHS
BO3HUKAIOMIMX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOTO MpuoOpeTeHns (PU3NUeCKUX 3HAHUM, IS
MMOHUMAaHUS IPUHIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE€ BBIXOAAIIUX 32 MPEIENbl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TFOTOBHOCTBIO HM3y4aTh HAYYHO-TEXHHYECKYIO HH()OPMAIUIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

Bnams:

- TEXHOJIOTHYECKHUE MPOIIECCHI, MPUHIMITHAIBHYIO TEXHOJOTUYECKYIO CXEMY
MIPOM3BOJICTBA n OCHOBHOE€ TEXHOJIOTHYECKOE 00opynoBaHuE, HCIOJIb3yeMOE B
npousBoactee THCM,;

- OPraHu3alMOHHYIO CTPYKTYPY NpeanpusaTui 1o npousBoactsy THCM;

- OCHOBHBIE TPUHLUIMBI, METOJIbl M (OPMBI  KOHTPOJS  TEXHOJIOTUYECKOTO
MpoLecca, UCXOTHOTO ChIpbsSl M KauecTBa MPOIyKLUH;

- OCHOBHBIE HOPMATHBHBIC JIOKYMEHTHI [0 CTaHOApTU3AIMU M CepPTUHUKALNH
MPOIYKLIMHU NpeanpusaTuii no npousBoacrsy THCM,;

- IpaBHJia TEXHUKU 0€30MaCHOCTHU, SKOJIOTUHU U MPOU3BOACTBEHHON CAaHUTAPHH;

Ymemn:

— OpPUHUMATh  KOHKPETHBIE  TEXHHYECKHE  pelieHus Tpu  pa3paboTke
TEXHOJIOTHYECKHUX IPOILIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMU C Y4YETOM
9KOJIOTUYECKHUX MOCIEICTBUI UX TPUMEHEHNUS,

— UCIIOJIb30BaTh HOPMAaTUBHBIE JOKYMEHTHl IO KayeCTBY, CTAHJAPTHU3ALUH U
cepTuUKalUU MPOAYKTOB U U3JIEIHH, DIIEMEHTHl SKOHOMUYECKOTO aHajdu3a B MPaKTUUYECKOU
NEeSATENbHOCTH;

Braoems:

— CIIOCOOHOCTBIO BBISBIISITh M YCTPAHATh OTKJIOHEHUS OT PEXKUMOB PabOTHI
TEXHOJIOTMYECKOTro 000pyI0BaHUs U MMApaMETPOB TEXHOJIOTUUECKOTO TPOIIecca;
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- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO  OCYHIECTBIISITH  TEXHOJIOTMYECKHH — IMPOLIECC
B COOTBETCTBHH C PETIIAMEHTOM.

3. Kparkoe coaep;kaHue NPOM3BOACTBEHHOH NPAKTHKHU: NPAKTHUKHU IO MOJYYCHHIO
npogeccnoHAIbHBIX YMEHHMH U ONBITA NPO(eCCHOHATBHOM 1eATeJIbHOCTH

Pa3znen 1. O3HakoMiieHHME C TEXHOJIOTHMEM IPOU3BOJICTBA M CTPYKTYPOM NPEAIpUATHS
o npoussoactsy THCM

OOmas xapaxkrtepuctuka npeanpuarud. HomeHknaTypa u  o0ObeMbl BbIITyCKaeMOU
npoaykuuu. Meron npousBojcTBa. IIpuHuMIIUanbHAs TEXHOJOTMYECKas cXeMa IPOU3BOJICTBA
npoaykuuu. CTpyKTypa MNpeanpHsTHs, OCHOBHBIE IPOM3BOJCTBEHHBIE 1€Xa U OTIEJICHUS.
XapaKkTepuCTUKH OCHOBHOTO 000pY10BaHUSI.

Pa3znen 2. M3yueHne OCHOBHBIX TEXHOJIOTHUYECKUX IPOLECCOB, MapaMETpPOB U METOJIOB
UX PEryJupoBaHUs Ha KOHKPETHOM mpennpustuu 1o npousBoactsy THCM. Beimonnenue
WHIUBUIYAIBHOTO 3a/IaHUS.

OcHOBHBIE MPOU3BOJICTBEHHBIE MPOIECCHI B COOTBETCTBUM C TEXHOJIOIMUECKOM CXeMOM
npennpustus.  OCHOBHBIE  MapaMeTpbl  MPOU3BOJCTBEHHBIX  MPOLIECCOB U paboOThI
TEXHOJIOTUYECKOr0 000pyAoBaHMs. MeToAbl KOHTPOJIE M YIPABICHUS TEXHOJIOTMYECKUMU
npoueccamu. KoHTposib KauecTBa rOTOBO MPOTyKIUH.

BrinosiHeHue MHIMBUYaIbHOTO 3a/1aHUS.

Paznen 3. Cucremaruzanus matepuaia, HOJAr0TOBKa OTYETA.

OO600menre U cucTeMaTH3alUsl JAaHHBIX 1O CTPYKTYpe, TEXHOJIOTHMHM IPOU3BOJICTBA,
MIpUMEHsIeMOMY 000pYI0BaHHUIO, BHITYCKAEMOMN MPEANPUATHEM MPOIYKLNU, METOAaM U hopMam
KOHTpOoJIs npoaykiuu. [Torck u cOop HenocTaomux faHHbIX. [loIroToBKa N HanmMcaHue OTYeTa.
IloaroToBka ¥ HaMCaHWE OTYETA IO BBIIIOJHCHHUIO HHANBUIYAJILHOTO 3aJaHHUS.

4, OO0beM NPOM3BOACTBEHHOH  MNMPAKTHUKH: MNPAKTHKH 1O  TMOJYYEHHUIO
npodeccHoOHAJbHBIX YMEHHU M ONBITA NPO(eCCHOHAIBbHOI 1eATeJIbHOCTH

Buapr yue6HOM paboThI Bcero
3aveT. eMUHNAILL AxaneM. yacos
O01mas Tpy10eMKOCTb MPAKTHKH 110 Y4eOHOMY 3,0 108
IJIAHY
CamocrositesabHast padora (CP) 3,0 108
KonTtakTHas camocTosITebHAs paboTa 30 0,4
CaMOCTOSTETLHOE BBIMTOJTHEHUE PA3/CIIOB MPAKTUKH ' 107,6
Buja nTOroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM
Buner yue6HOI paboTh Bcero
3ayer. eUHUIL ACTpOH. 4acoB
O0mas TpyA0eMKOCTb NPAKTHKH 110 y4eOHOMY 3,0 81
TJIAHY
CamocrositesqbHas padora (CP) 3,0 81
KoHnTakTHas camocrositenbHas paboTa 30 0,3
CaMOCTOATEIBHOE BBINOJIHEHUE PA3AEI0B PAKTUKH ' 80,7

Bua uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM

AHHOTanuA pado4eil NPOrpamMMbl
NpeINIVIOMHON NPaKTHKHA

1. deap npeaMmIOMHON NMPAKTHKH — BBIIIOJHEHHE BBITYCKHOM KBaTM(PUKAITMOHHON

paboTHI.
2. B pe3yabraTe NPOX0KICHHMSA NPEAJMIUIOMHON NPAKTHKH OOydalommiics 1o
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nporpamMMe 0aKajaaBpUaTa J0JIKeH:

Obaaoams cnexyonmmu mpodeccuoHaTbHbIMU KoMrieTeHusMu (I11K):

- CMOCOOHOCTBI0O M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUYECKUH IpoIecc B
COOTBETCTBMH C pErJaMEHTOM M UCIOJIb30BaTh TEXHUYECKUE CPEICTBA JISi HM3MEpPEHHS
OCHOBHBIX MTAPAMETPOB TEXHOJIOTMYECKOTO MpoIiecca, CBOMCTB chipbs 1 npoaykimu (ITK-1);

- TOTOBHOCTh TPHUMEHATh AHAJUTHYECKHE W YHCICHHBIE METOJIbl PEUICHHUS
MOCTaBJICHHBIX 3a/1a4, MCII0JIb30BaTh COBPEMEHHbBIE MH(POPMALMOHHBIE TEXHOJIOTHH, POBOANUTH
00paboTKy WHGpOpPMAIMKM C HCIOJb30BaHHUEM NPUKIATHBIX HPOTPAMMHBIX CPEICTB chepbl
npo(hecCHOHATBHON JIEITETLHOCTH, HCIIOJIB30BATh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
JTaHHBIX B CBOEH Mpo(decCHOHANbHOW 00JacTH, MAaKeThl MPUKIATHBIX MPOrpaMM s pacdera
TEXHOJIOIMYEeCKUX apaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTh ~ WCIOJB30BaTh  HOPMATHUBHBIE  JOKYMEHTBI 10  KaudecTBY,
CTaHJAPTH3AINH U CePTU(DUKAIUH MTPOIYKTOB U M3/EITHNA, SJIEMEHTHl IKOHOMHYECKOTO aHAIN3a
B mpakTuyeckoit nestensHoctH (ITK-3);

- CMOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHHUYECKHE DEIICHHUs NpH pa3paboTke
TEXHOJIOTUYECKHUX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TOCieACTBHI ux npumeHenus (I[1K-4);

- CMOCOOHOCTH UCTIOJIb30BaTh MPAaBUIIa TEXHUKH 0€30MTaCHOCTH, TTPOU3BOICTBEHHOM
CaHWTApWH, IOKAPHOH OE30MacHOCTH M HOPMBI OXpaHBl TpyHa, H3MEpSATh M OIICHWBAThH
nmapaMeTpbsl TPOM3BOJICTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albIJICHHOCTH W 3ara3oBaHHOCTH,
ryma, 1 BuOpanuu, ocsemieHHoctd pabounx mect (ITK-5);

- CHOCOOHOCTh ~ HallaXMBaTh, HACTpauBaTb W OCYLIECTBJISATh  MPOBEPKY
obopynoBanus u mporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTh ~ MpPOBEPSATh  TEXHUYECKOE  COCTOSIHME,  OpPraHU30BbIBATH
MPOQUIAKTUYECKHE OCMOTPHI M TEKYUIUil PEeMOHT 0OOpyaOBaHUS, TOTOBUTH O0OPYIOBaHHE K
PEMOHTY M IPUHUMAThL 000pymoBanue u3 pemonta (I1K-7);

- TOTOBHOCTh K OCBOCHMIO U JKCILIyaTallii BHOBb BBoaAUMOro obopynoBanus (I1K-
8);

- CIIOCOOHOCTh ~ AQHAIM3MPOBATh TEXHUYECKYIO  JTOKyMEHTAIUIo, MO0A0UpaTh
00opya0BaHKe, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynosanus (ITK-9);

- CHOCOOHOCTh TMPOBOJUTH AHAIW3 CBHIPhS, MaTEpUaIoB U TOTOBOW MPOAYKIUH,
OCYIIECTBIIATH OILCHKY pe3ynbraToB aHanu3a (I1K-10);

- CIIOCOOHOCTh BBISBISTH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB pabOThI
TEXHOJOTMYECKOro 000PyIOBaHMUS U ITAPAMETPOB TeXHOIorHueckoro mporecca (IMK-11);

— CHOCOOHOCTh  MJIAHUPOBAaTh M MPOBOJIUTH (PU3UUECKHE U  XUMHUYECKUE
AKCIEPUMEHTHI, IPOBOAUTH 00pabOTKy UX PE3yIbTAaTOB U OLEHUBAThH MMOTPEIIHOCTH, BHIIBUTAThH
TUMNOTE3bl U yCTAaHABJIMBATh FPAHULIBI UX MPUMEHEHHS, TPUMEHSTh METOJbl MAaTEeMaTUYECKOTO
aHaJM3a U MOJICTUPOBAHUS, TEOPETHUECKOTO U IKCIIepUMEHTabHOTo nccienoBanus (ITK-16);

— TOTOBHOCTh TPOBOAMUTH CTAHJIAPTHbIE U CEPTU(GUKALIMOHHBIC HCIBITAHHS
MaTepuasoB, U3eNuil U TexHonorudeckux mpoueccos (ITK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHWE CBOMCTB XMMMUYECKHUX 3JIEMEHTOB, COECMHEHUI
U MaTepUallOB Ha MX OCHOBE JUIS peLICHHs 3a/1au npodeccronanbHoil aestensHocTh (I[TK-18);

- TOTOBHOCTb HCHOJIb30BATh 3HAHUSI OCHOBHBIX (PM3UUECKUX TEOPHH Ul pelieHHs
BO3HUKAIOMINX (PU3NYECKUX 3aJ]ay, CAMOCTOSITEIBHOTO MpUOOpeTeHus! (PU3NYECKUX 3HAHUH, A
MIOHMMAaHUS MPUHIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHCIIE BBIXOJAAIIMX 3a MPEIeIb
KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHus (I1K-19);

- TOTOBHOCTh M3y4aTh HAay4YHO-TEXHHYECKYI0 HH(OPMAIMIO, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT IO TemaTuke uccienoBanus (I1K-20).

3uamo:
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— NPUHIUIBI  [TPOEKTUPOBAHUS MNPEANPUATUH, TEXHOJOTMYECKUX JIMHUH IO
npou3Boactesy THCM, pasmemenue, (yHKIMOHUPOBAaHWE M OOCITYXHUBAaHHE OCHOBHOTO
TEXHOJIOTHYECKOT0 000pyIOBAHHUS;

— OPUHLMIIBI  YIPaBICHUS  OCHOBHBIMM  TEXHOJIOTMYECKMMHU  IpOLiECCaMU
IIPOMBILJIEHHOTO IPOU3BOJICTBA;

- OpraHM3aluI0 U IPOBEACHUE BXOJIHOIO, ONEPAUUOHHOIO KOHTPOJSA, KOHTPOJA
Ka4ecTBa rOTOBOM MPOAYKIIVH;

— OPUHLMIIBI M METOJbl BBINOJHEHUS AKCIEPUMEHTOB M MCIBITAHUM IO TeMme
BBIITYCKHOMN KBaJIM(PUKALIMOHHON pabOThI;

Ymemns:

- BBITIOJIHATH MOUCK, 00pabOTKY, aHaIN3 U CUCTEMATU3aIMI0 HAYYHO-TEXHUYECKOU
nH(pOpMallUY, OCYIIECTBISATH BBIOOP METOIUK W CPEACTB pEIIeHMs 3a/]ad, MOCTaBICHHBIX
MPOrpaMMOI MPAaKTUKHU U TEMOW BBITYCKHOM KBaTM(UKAMOHHON padOTHI;

- BBITIOJIHATH OCHOBHBIE TEXHOJIOTMUECKU pacueTsl pu npoussoictee THCM;

- BBINIOJIHATH 00Opa0OTKY U aHaJIU3 Pe3yJbTaTOB SKCIIEPUMEHTOB U UCTIBITAaHUII;

- OCYHIECTBJIATh KOHTPOJIb TEXHOJOIMYECKON IUCHUIUIMHBI IIPU ITPOU3BOJICTBE
THCM,;

- AQHAIM3MPOBAaTh  BO3HMKAKOIINE B IIPOU3BOJACTBEHHOM M HAy4dHO-
HCCIIEA0BATEIBCKOM NEATEIBHOCTH 3aTPYTHEHNS M UCKaTh IIyTH UX Pa3pelICHHUS;

Bnaoems:

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE pPEIeHUs MpU pa3paboTke
TEXHOJIOTHYECKUX TMPOIECCOB, BBIOMpaTh TexHoJOTHH Tmpou3BojacTBa THCM ¢ ydyetom
9KOJIOTMYECKHUX MOCIEACTBUI UX TPUMEHEHNS;

- CIOCOOHOCTBIO K MCIOJIb30BAHUIO MOJYYEHHBIX TEOPETUUECKUX U MPAKTHUECKUX
3HAHMW B O0OJACTM XMMHUHM M TEXHOJOTUM JUIS pelleHus 3adady MNpodecCHOHaIbHON
NESATENbHOCTH.

3. KpaTkoe cogep:kaHue npeIuiiOMHON NPaAKTHKHU

Hemn w 3amaum npen uIuioMHOW mnpakTUkW. COCTaBIIEHME W COIVIACOBaHHWE IUIaHA
BBITIOJIHEHUS! BBIMTYCKHON KBaJTM(HUKAIIMOHHON pabOThl, KOHTPOJBHBIX TOYEK, BUIa U oObema
MPEACTABIAEMOr0 K KaXJ0H KOHTPOJbHOM TOuke Marepuana. OpraHu3almOHHO-METOJNYECKUE
Meponpusatus. MHCTpykTaxu Ha paboueM MecTe, M0 3IeKTpoOe30nacHOCTH U IPOTUBOIOKAPHOM
0€30IMacCHOCTH.

COop HaydHO-TeXHHYECKOHW HHGPOpPMALMM MO TEME BBIMTYCKHON KBaIU(PUKALMOHHOM
paboTbl. OTpabOTKa METOJMK U BBIIOJIHEHHE SKCIEPUMEHTATIbHBIX UCCIIEIOBAHHIA.

O6ocHoBanue oOmEel koHHenuuu JuHUM 10 mpou3BoactBy THCM. Iloxbop u
COTJIaCOBAaHHUE IPOU3BOJUTEIBHOCTH OCHOBHOIO UM  BCIOMOIATE€IBHOTO TEXHOJOTHYECKOTO
oOopynoBaHus. BbIMOMHEHHE OCHOBHBIX TEXHOJOTMUECKUX pacyeroB. Omnucanue padoThI
TEXHOJIOTHYECKOM JIMHUK npou3BoictBa THCM.

C6op, oOpabotka U cucreMaruzanus wmarepuana. OdopmieHuss oTueTa 1O
IIPEUIITIOMHON TIPAKTUKE.

[ToaroToBka MaTepuasioB JUIs BBIMOJIHEHUS BBITYCKHOM KBaTU(PHUKAIIMOHHOM paboThI.

4. O0beM npeIMIJIOMHON NPAKTHKH

O6wem
Bunbl yueOHOM paGoThI B 3a4eTHBIX B akazewm.
eIMHULIAX qacax
O0wmas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY IUIAHY 9,0 324
CamocrositesbHas padora (CP), B Tom uncie: 9,0 324
KoHTakTHas paboTa — MPOMEXKYTOYHAs aTTeCTalHs 9.0 0,4
CaMOCTOSATENBHOE BBINOJHEHUE PA3/I€JIOB TUCHUIITUHBI : 323,6
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Buja urorosoro KOHTPOJIsA: 3a4eT ¢ OLEHKOM

O0beM
Buibl yueOnoi paboTs B 3aueTHBIX B actpon.

SIMHUTIAX qacax
O0masi TPy10€eMKOCTh IMCHUIIJIMHBI 110 Y4€0HOMY IJIAHY 9,0 243
CamocrositesbHast padora (CP), B Tom uncie: 9,0 243
KoHTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHS 9.0 0,3
CaMOCTOSATETFHOE BBHIMOJTHEHUE PA3CIIOB TUCIUTIINHBI ’ 242,7
Bua nToroBoro KOHTpoOJIsi: 3a4eT ¢ OLEHKOI

4.6. F'ocynapcTBeHHAasi MTOrOBAasi AaTTECTAIUS :
3alIMTA BBITYCKHON KBAJIHM(HUKALHOHHOMH padoThl, BKJIYas NOAT0TOBKY K IpoLeaype
3alMThI U MPOLeaYPY 3aIUTHI

1. Ieab rocygapcTBeHHOH WTOroBOW AaTTeCTAMM. 3alIUThI  BBIMYCKHOMN
KBAIM(PUKAIMOHHOW PaldoThl, BKJIIOYASl TMOArNOTOBKY K IpOleIype 3allUThbl U MNPOUexypy
3alMThI — BBISIBJICHUE YPOBHS TEOPETHYECKON M MPAKTUYECKOM MOATOTOBICHHOCTH BBITYCKHUKA
By3a K BBITIOJIHEHUIO TTPO()ECCHOHATLHBIX 3a7ad4 U COOTBETCTBHUS €r0 TMOJArOTOBKUA TPEOOBAHUSIM
OI'OC BO no HampaBieHuto moarotoBku OakanmaBpoB 18.03.01 Xumuyeckass TEXHOJIOTHS,
npobuias «XUMHUYECKass TEXHOJIOTHS TYTOIJIAaBKMX HEMETAIMYECKUX W CHJIMKATHBIX
MaTepHaIoBy.

2. B pe3yabTare rocyiapcTBeHHOl HTOroBOH aTTeCTAIMM: 3AIUTHI BBIMTYCKHOI
KBAIM(UKAIMOHHOW PadoThl, BKJIIOYAsl TMOArOTOBKY K Ipoueaype 3alMTbl M NPOUEAYPY
3aIIUMTHI aTTeCTAllMU O0y4Yalouuiicsi Mo mporpamMMme OakajlaBpHara JI0J/LKeH 00J1a1aTh
cIeIyIIUMHU KOMIIeTEeHUMAMM:

- CIOCOOHOCTBIO MCIOJIB30BAaTh OCHOBBI (PHIIOCOPCKUX 3HAHUH 11 (POpMUPOBAHUS
MupoBo33penyeckoii mosuiuu (OK-1);

- CIIOCOOHOCTBIO ~ aHAJIM3UPOBATh  OCHOBHBIE 3Talmbl M 3aKOHOMEPHOCTHU
HCTOPUYECKOTO pa3BUTHs 00IecTBa it (opMUpOBaHUs rpaxaaHckoi mosuiuu (OK-2);

- CIIOCOOHOCTBIO HMCIOJIb30BAaTh OCHOBBI SKOHOMMYECKHX 3HAHHM B pazIMYHBIX
chepax xusHenesTeapsHoctH (OK-3);

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI MPAaBOBBIX 3HAHWU B Pa3iMuYHBIX cdepax
nesrenpHocTH (OK-4);

— CIOCOOHOCTBIO K KOMMYHUKAIIUU B YCTHOM M MUCbMEHHON (popMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKaxX JUId pelIeHHus 3aJad  MEXKIUYHOCTHOTO M MEXKKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

— CHOCOOHOCTBIO paboTaTh B KOJJICKTUBE, TOJIEPAHTHO BOCIIPUHUMATD COIHMANIBHBIE,
ATHUYECKHE, KOH(DECCHOHANbHBIE U KYIbTypHbIC pasnuuus (OK-6);

— CIMOCOOHOCTRIO K caMOOpraHu3anuu u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh METOJbl M MHCTPYMEHTHI (PU3MYECKON KYIbTYpbI
7151 00eCTIeYeHHS TIOJTHOIICHHOM COIMAIbHON U MpodeccroHanbHo AestenpHocTH (OK-8);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh MPUEMBl OKA3aHUS TMEPBOM TOMOIIHU, METOIbI
3aIUTHI B YCIOBUAX Upe3Bblvaiiibix cutyarmii (OK-9);

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIB30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIMILINH B MpodeccruoHanbHol aestenbHoctr (OITK-1);

- TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHUS O COBPEMEHHOW (hM3UUYECKO KapTUHE MHPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMHM BELIECTBA JJi1 TOHUMaHUs
OKpYy»Karolero Mupa u sisiieHuid npupoasl (OI1K-2);
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- TOTOBHOCTBIO MCIIOJIB30BAaTh 3HAHUS O CTPOCHUH BEUIECTBA, IPUPOIE XUMUIECKOM
CBSI3U B PA3IMYHBIX KJIaccaX XMMUYECKUX COCIMHEHUH JJIsl IOHMMAaHUs CBOMCTB MaTepHajoB U
MEXaHHW3Ma XMMHUYECKUX IPOLIECCOB, IPOTEKAIOIINX B OKpyxkatomem mupe (OITK-3);

- BJIAJICHUEM TIOHUMaHHUS CYIIHOCTH W 3HaueHWs WHQPOpPMAIMA B Pa3BUTHH
COBPEMEHHOTO WH(OPMAIIMOHHOTO OOIIECTBA, OCO3HAHMS OTIACHOCTH M YI'PO3bl, BOSHUKAIONINX B
TOM TIpOLIeCCe, CHOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS HH(MOPMAIIMOHHON
0€30MacHOCTH, B TOM YHMCIIC 3alIUThI TocyaapcTBenHou TaiHbl (OI1K-4);

- BJIAQJICHUEM OCHOBHBIMH METOJaMH, CIOCO0aMH U CPEICTBAMH IIOJyYeHHUS,
XpaHeHUs, nepepaboTku HMH(OpPMAaLMM, HAaBbIKAMU pabOThl C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasnenus nadopmanueit (OI1K-5);

- BIIQJICHUEM OCHOBHBIMH METOJAaMHU 3aIIHUTHI MPOM3BOJICTBEHHOTO TIEpCOHANIA U
HaceJIeHUs OT BO3MOXKHBIX MOCIIECTBUI aBapuil, karacTpod, cruxuitabix 6encruii (OITK-6).

- CMOCOOHOCTBI0O M TOTOBHOCTBIO OCYHIECTBIISTH TEXHOJIOTHUECKUH TMpoIecc B
COOTBETCTBUM C pErJaMEHTOM M UCIOJIb30BaTh TEXHUYECKUE CPEICTBA JISi H3MEPEHHS
OCHOBHBIX MTAPaMETPOB TEXHOJIOTMIECKOTO MpOIIecca, CBOMCTB chipbs u npoaykimu (ITK-1);

- TOTOBHOCTBIO TPHMEHSTh AHAIATHYECKAE W YHCICHHBIE METOIBI PEIICHUS
MOCTaBJICHHBIX 3a/1a4, MCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOJAUTH
00paboTKy HH(pOpPMAlMKM C HCIOJIB30BAHUEM TNPUKIAJAHBIX MPOrPAaMMHBIX CPEICTB CQepsl
po(hecCHOHATFHON JIESITETFHOCTH, HCIIOJB30BATh CETEBBIE KOMITBIOTEPHBIC TEXHOJOTHH U 0a3bl
TaHHBIX B CBOEW MpO(EeCCHOHANBHOW 007acTH, MAaKeThl MPUKIAIHBIX MPOrpaMM Ui pacdera
TEXHOJIOrMYEeCKUX apaMeTpoB obopynosanus (I1K-2);

- TOTOBHOCTBIO ~ HCIIOJIB30BaTh ~ HOPMATUBHBIE  JOKYMEHTbl 110  KauyecTBY,
CTaHJAPTU3ALMU U cepTU(DUKALUM NTPOIYKTOB U M3AEIHH, JIEMEHThl SKOHOMUUYECKOTO aHaIM3a
B mpakTuyeckoi aestensHoctu (ITK-3);

- CMOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUUECKUE PEIIEeHUs MpHU pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJOTHMH C YYeTOM
AKOJIOTHYECKUX mocieacTBui ux npumeneaus (ITK-4);

- CIOCOOHOCTBIO UCIOJIb30BaTh paBuia TEXHUKHU 0€3011aCHOCTH,
IIPOM3BO/ICTBEHHOIN CaHUTApHHU, MOKAPHOH O€30MAaCHOCTH U HOPMbI OXPaHbl TPyJa, U3MEPSTh U
OLICHUBAaTh IapaMeTpbl IPOU3BOJACTBEHHOIO MMKpPOKIMMAaTa, YPOBHSA 3albUICHHOCTH U
3ara30BaHHOCTH, [IIyMa, U BUOpaIMH, OCBeleHHOCTH pabounx mect (ITK-5);

- CIOCOOHOCTBIO  HAJIAKHUBATh, HACTpauBaThb U  OCYLIECTBIATh  IPOBEPKY
obopynoBanus u nporpammubix cpeacts (ITK-6);

- CIOCOOHOCTBIO  TPOBEPSATh  TEXHUYECKOE  COCTOSHHE,  OpPraHU30BbIBATh
Ipo(UIAKTUYECKHE OCMOTPBl U TEKYIIMH PEMOHT 000OpPYIOBaHMS, TOTOBUTh O00OPYAOBaHUE K
PEMOHTY M TPUHUMATH 000pyaoBaHue u3 pemonra (I1K-7);

- TOTOBHOCTBbIO K OCBOEHHMIO M JKCIUIyaTalliM BHOBb BBOJUMOIO 00OPYHOBaHMS
(IIK-8);

- CIOCOOHOCTBIO  AHAJIM3UPOBATh TEXHUUYECKYIO JOKYMEHTALUIO, I10J0MpaTh
00opyIoBaHUe, TOTOBUTD 3asIBKH Ha MproOpeTeHre u peMoHT obopynoBanus (ITK-9);

- CMOCOOHOCTBIO MPOBOJUTH AHAIM3 CHIPbs, MAaTEPHAJIOB M TOTOBOW MPOIYKIIHMH,
OCYILECTBIISATh OLIEHKY pe3yabpraroB aHanm3a ([1K-10);

- CMOCOOHOCTBIO BBIABIATH W YCTPAHATh OTKIOHEHHMS OT PEKUMOB palOThI
TEXHOJIOTHYECKOT0 000PYIOBaHHS 1 TAPAMETPOB TexHOIorndeckoro mnpouecca (ITK-11);

- CMOCOOHOCTBIO IUIAHUPOBaTb M TMPOBOJAUTH (U3WYECKHE M  XUMHUYECKHE
HKCTIIEPUMEHTBHI, IPOBOJUTH 00pabOTKy MX PE3yabTaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIJIBUTATh
TUIOTE3bl M YCTAaHABIMBATh I'PAHMIIBI UX NPUMEHEHHUs, IPUMEHSATh METOJbl MaTeMaTUYeCcKOIro
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHYECKOTO U dKCIIepUMeHTanbHOro nccnenoanus (I1K-16);
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- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIE MU CEpTU(MUKAIMOHHBIC HCIBITAHUS
MaTepHAaJIOB, U3ICNIMI U TeXHOJoruueckux npoieccos (ITK-17);

- FOTOBHOCTBIO ~ HCIOJIb30BaTh 3HAHME CBOMCTB XHMHYECKUX  DJIEMEHTOB,
COCIMHEHUII M MaTepuaJioB Ha HX OCHOBE /I pELIeHus 3aJady MpoQeccroHaNIbHON
nestenprocTh (I1K-18);

- TOTOBHOCTBIO MCIIOJIB30BATh 3HAHHS OCHOBHBIX (DU3MYECKUX TEOPUH IS peIIeHUS
BO3HUKAIOMNX (PU3WYECKUX 33]a4, CAMOCTOSITEIBHOTO MpUoOpeTeHusl (GU3NYECKUX 3HAHUH, IS
MIOHUMAaHUsI IPUHLIMIIOB pabOThl IPUOOPOB U YCTPOUCTB, B TOM UHUCIIE BBIXOISIIUX 3a MPEIEibl
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19);

- FOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHYECKYIO HMH(QOpPMAIUIO, OTEYECTBEHHBIN U
3apyOeKHBII ONBIT 10 TemaTthke uccienopanus (I1K-20).

3aBepmraroniuM dTanoM oOyueHus Mo HampaiieHuto moAarotoBku 18.03.01 Xumuueckas
TEXHOJIOTUS, MNpoPuito «XHUMUYECKass TEXHOJOTUS TYrOIUIABKUX HEMETAIMYECKUX U
CIJIMKaTHBIX MAaTepHuajioB» SBISETCS 3alllMTa BBITYCKHON KBaJU(UKALMOHHON paboTh
Oakamnaspa.

3Hamo:

— TOpSAJOK OpraHU3alUM, IUIAHUPOBAHUS W TPOBEJEHUS HAYYHO-KCCIIEI0BATEIbCKUX
paboT C UCTIOIB30BAHUEM MOCIEAHNX HAYYHO-TEXHUUECKUX TOCTHKEHUH B TaHHOM 00s1acTy;

— (QU3MKO-XMMHYECKHE OCHOBBI CHHTE3a TYrOIUIABKMX  HEMETaUNIMYEeCKHX U
CHJIMKATHBIX MaTE€pPHUAJIOB U IPUMEHSTH 3TU 3HAHUS Ha MPAKTUKE;

— OCHOBHbIE TPeOOBaHHUSA K MPEJICTABICHHUIO PE3YIHTATOB MPOBEAECHHOTO UCCIIETOBAHUS
B BUJIE HAYYHOTO OTYETA, CTaThU WU JOKIIAJa;

Ymemo:

— CaMOCTOSITENIbHO BBISABISATH MEPCHEKTUBHbBIC HAIIPABIICHUS HAYYHBIX HCCIEIOBAaHUM,
000CHOBBIBAaTh AaKTyalbHOCTb, TEOPETHUECKYI0 M MPAKTUYECKYIO 3HAUYUMOCTh MPOOJIEMBI,
MPOBOJUTH AKCIEPUMEHTAJIbHbIE MCCIEIOBAaHUS, aHAJIM3UPOBATh U  HHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YIbTAThI;

— OCYILECTBJIATh MOUCK, 00pabOTKYy M aHAJIM3 HAyYHO-TEXHUYECKOW MH(POPMAIUH IO
TeMe BBINOJIHAEMON paboThl, B TOM YHCJIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTU;

— paboTaTh Ha COBpEMEHHBIX MPUOOpaX, OPraHU30BbIBAThH MTPOBEICHUE IKCIIEPUMEHTOB
Y UCHBITAaHUH, IPOBOJUTH UX OOPaOOTKY U aHAIM3UPOBATh PE3YJIbTaThI;

Braoemy:

— METOJIOJIOTMEH W METOJMKOM MPOBENCHHUS HAy4YHBIX HCCIIEOBAaHHM; HaBBIKAMU
CaMOCTOSITEIbHOM HAYYHOU U MCCIIEI0BATENbCKOM PabOTHI;

— HaBbIKaMHU pabOThl B KOJUICKTHBE, IJIAHHUPOBATH U OPTraHU30BBIBATH KOJICKTUBHBIE
Hay4yHbIE MCCJIEIOBAaHUSA; OBJa/IeBaTh COBPEMEHHBIMU METOJAaMH HCCIEAOBAHMUS M aHaIu3a
MIOCTABJIEHHBIX MPOOIIEM;

— CHOCOOHOCTBIO pemiaTh IMOCTABJICHHBIC 3aaud, HCIOJIb3yd YMEHHUS W HaBBIKH B
OpraHMu3aIii HAyYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTUUECKUX PaboT.

3. Kparkoe coaepxaHue rocyJapcTBeHHOH MTOIrOBOH AaTTecTaUMM: 3alUThI
BBIIIYCKHOI KBAJIM(UKAUOHHON PpaldoThl, BKJKOYAsi MOATOTOBKY K IpoLeIype 3alUThl U
NPoLEeIYPY 3ALMTHI

l'ocynapcTBeHHass WTOroBas aTTeCTAallMs: 3alUTa BBIIYCKHOW KBaJM(UKAMOHHON
paloThl, BKJIIOYAs MOJArOTOBKY K MpOLEAype 3alMThl M MPOLEAYpY 3aLIUThl MPOXOJUT B 8
ceMecTpe Ha 0a3e 3HAHHWM, YMEHHMH M HaBBIKOB, IOJIydEHHBIX CTYJICHTaMU IpPU H3Y4YEHHH
mucuuiuiid - HampasieHus 18.03.01 Xwumudeckas TexHonorus, npopuiab «XuMUUECKas
TEXHOJIOTUSl TYrOMJABKUX HEMETA/NIMYEeCKUX M CHIIMKATHBIX MaTepHAJIOB» U IPOXOXKJICHHS
MIPAKTHUK.
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l'ocynapctBenHass ~ utoroBas  arrecTaluss  OakajgaBpoB:  3allMTa  BBIIYCKHOM
KBaJTM(UKAIIMOHHON PabOThI, BKIIFOYAs MOATOTOBKY K IMPOLEAYPE 3aIIUTHI U MPOLEAYPY 3allUTHI,
IIPOBOJUTCS TOCYIapCTBEHHON dK3aMeHallMOHHON koMuccuei (I'0K).

KoHTpons ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETCHIIUNA OOYYaIONIUXCS, TPUOOPETCHHBIX
npu ocBoenun OOII, ocymectBiasercs mnyrem nposeaeHus 3amuTsl BKP u mpucBoenus
kBanmudukanuu «bakamaspy.

3amura BKP sgBnsercs o0s3aTenbHOM Mpoleypoll HTOrOBOM TIOCYIAapCTBEHHOU
aTTecTallud CTYIACHTOB BBICIIMX Y4€OHBIX 3aBEICHMI, 3aBepIIAOIIUX OO0y4YeHHE IIO0
HaIpaBJICHUIO MMOATOTOBKH OakantaBpuaTa. OHa MPOBOAUTCS MyOJMYHO HA OTKPBITOM 3aCeIaHuu
I'DK B COOTBETCTBMM C JIOKQJbHBIMM HOPMAaTHUBHBIMU U PacCHOPSIUTENbHBIMU aKTaMU
YHUBEPCUTETA.

Martepuainsl, IpeACTaBIsIEMbIE K 3aIUTE:

BBINTYCKHas KBaJIM(pUKalMOHHas paboTa (MOsICHUTEIbHAs! 3aIIUCKA);

3ajanne Ha BeimoaHeHne BKP;

oT3bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaToyHblii MaTepua), HOAMUCaHHAs. PYKOBOIUTENIEM;

JOKJIa.

B 3amaun I'OK BXOIST BBISIBICHHE MOJATOTOBICHHOCTH CTYJIEHTa K MPO(ecCHOHATBLHON
NEeSITeNbHOCTH U IPUHSTHE PELIEHUSI O BOZMOXKHOCTH BbIJJAUU €MY AUILIOMA.

Pemenne o mpucyKIeHHHM BBINTYCKHUKY KBaIHM(pHUKAUMU OakanaBpa NpPUHUMAETCS Ha
3aceganuu ['OK mpocThiM GOJNBIIMHCTBOM MPH OTKPHITOM T'OJIOCOBAaHUM YJIEHOB KOMHUCCUM Ha
OCHOBAaHUM pE3YyNbTAaTOB HTOTOBBIX HCIHBITaHUU. Pe3ynpTaTbl ONpEeAensroTCs OLEHKaMHU
«OTIUYHO», «XOPOLIO», «YIAOBIECTBOPUTEIBHOY, HEYIAOBIETBOPUTEIBLHO.

OOyyaromuiics MMeeT MpaBO MOAATh B aNEUILUOHHYI0 KOMHCCHIO aNeJUISIUI0 O
HapyleHWH, MO €ro MHEHHUIO, YCTAHOBJIEHHOW MPOLEAYpPhl  3aIIUTHl  BBITYCKHOU
KBIM(UKAIIMOHHON paboThl. ANEIUISILUS O HECOTJAaCHH C pe3yJbTaTaMU 3allUThl BBITYCKHOM
KBaTM(UKAIIMOHHON PaObOThI HE MPUHUMAETCS.

4, OO0beM roCyIapCTBEHHOW HWTOrOBOH AaTTeCTAIMM. 3alIMTHI  BBITYCKHOM
KBAIM(UKAIMOHHOW PadoThl, BKJIIOYASl MMOArOTOBKY K Ipoueaype 3allUTbl U MPoUexypy
3a1UThI

[IporpamMma oTHOCHUTCS K ©a30BOi yacTH yueOHoro miaHa, K bioky 3 «l'ocynapcTBenHas
UTOrOBasi aTTECTALUS U PacCUMTaHA HAa COCPEIOTOYCHHOE MPOX0oxkaeHue B 8 cemectpe (4 Kypc)
ob0yuenus B oobeme 216 u (6 3ET). IIporpamma mpeamosaraer, 4To OOy4YarOIIMECs HMEIOT
TEOPETUYECKYIO U MPAKTHUECKYIO MOATOTOBKY B 00JIACTH HEOPraHUYECKOTO MaTepUATOBEICHMS,
B TOM uHciae B oOnactu (U3UKOXMMHHM W TEXHOJOTHMH TYrOIUIABKMX HEOPraHUYECKHX H
CUJIMKATHBIX MaTepUaJIOB.

" Axapn,. AcCTpoH.

Buner yue6HOM paboTh 3au. en. ac. ac.
Oo0wmas tpynoemkocts I'MA no yueOHOMY Im1aHy 6 216 162
KonraktHas padora (KP): - - -
CamocrositeanHnast padora (CP): 6 216 162
KonrakTHas paboTa — HTOroBas aTTecTanus 5 0,67 0,5
Brinmonnenue, Hanucanue u opopmienne BKP 215,33 161,5
Bujx koHTpoJs: 3ammura BKP

4.7. ®akyJIbTATHBBI

AHHOTanusA padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«IlepeBox HAYYHO-TEXHHYECKOH JIUTEPATyPbD)
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1. Heap MCHUIUIMHBI — IpUOOpeTeHNEe 00ydJaroUIMMuCs 001Iel, KOMMYHUKATUBHOMN H
npodeccHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTamax S3bIKOBOH
MOJTOTOBKH TO3BOJISIET BBINOJHATH PA3JIMYHBIE BUABI MPO(PECCHOHAIBHO OPUEHTHPOBAHHOTO
MepeBoJa B MPOU3BOJICTBEHHON U HAYYHOU JEATEIbHOCTH.

2. B pe3yabTrare u3yYyeHHMs JAMCUUIUVIMHBI oOOydawummiica 10 mnporpamme
O0axajiaBppuaTa J10JI5KeH:

Obnadams cnepytommmu oomekyabTypabiME (OK) 1 mpodeccrnoHansHbIMU

(I1IK) xoMneTeHuusAMuU:

— cnocoOHOCTRI0O K KOMMYHUKAIIMM B YCTHOM M NMHCBMEHHOW (popMax Ha pycCKOM U
WHOCTPAaHHOM  SI3BIKAX Ui  pEHICHWs 337ad  MEXJIMYHOCTHOTO M MEXKYJIBTYPHOTO
B3aumoerictus (OK-5);

— TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMAINIO, OTECUECTBEHHBIH H
3apyOeKHBIN OMBIT 1Mo TemaTtuke uccienopanus (I1K-20).

3uamo:

— OCHOBHBIE CIIOCOOBI JIOCTIKEHHSI SKBUBAJCHTHOCTH B ITEPEBOJIC;

— OCHOBHBIE ITPHEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE /ISl BBITIOJHEHUS TIEPEeBOJa KOJMYECTBO JICKCHUECKUX €IIUHHIIL,
(bpazeosIoTU3MOB, B TOM YHCJIE CONMATBHBIX TEPMHHOB M JIMHTBOCTPAHOBETYECKAX PEaTHIA.

Ymemn:

— MIPUMEHSITH OCHOBHEBIE ITPHEMBI TIEPEBOJIA;

— OCYILECTBJIATh IUCBMEHHBIH MEpPEBOJ C COOJIIOJEHHEM HOPM JIEKCHYECKOM
SKBUBAJIEHTHOCTH, COOIOICHUEM I'PaMMaTUYECKUX, CHHTAKCUUECKUX U CTUIIMCTUYECKUX HOPM;

— 0(hOpMIIATB TEKCT NIEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYLIECTBJIATh MEPEBOJ C COONIONEHHMEM HOPM JIEKCHUYECKON HKBUBAJIEHTHOCTH,
COOJIOJICHUEM TPAaMMAaTHYECKUX, CHHTAKCUYECKUX U CTUIMCTUYECKUX HOPM TEKCTa MepeBoa U
TEMIOPAJIbHBIX XapaKTEPUCTUK UCXOAHOTO TEKCTA;

Braoemnw:

— METOJUKOW MpeanepeBOAYECKOro aHajlu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCIIPUATHIO HCXOIHOTO BBICKa3bIBAHUS;

— METOJMKOHM MOATOTOBKM K BBINOJHEHHIO NEPEBOJA, BKIOYAs MOUCK HH(pOpMAIUU B
CIPaBOYHOM, CIIEUAILHON JIUTEPaType U KOMIIBIOTEPHBIX CETSX;

— OCHOBaMH CHUCTEMbl COKpAIICHHOW IIepeBOJYECKOM 3alucu IpHU  BBINOJHEHUU
epeBoa;

— OCHOBHO HHOSI3BIYHOM TEPMUHOJIOIHEN CIeLMaIbHOCTH,

— OCHOBaMU pedepupoBaHus U AaHHOTUPOBAHUS JIMTEPATYPHI 110 CIIELUATBLHOCTH.

3. Kpartkoe cogep:xaHue IyuCIUILTHHBI

Paznen 1. OcHOBHbIE JEKCHMYECKHME M CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBojia
Hay4YHO-TEXHUUYECKOU JIUTEPATYpPbI

1.1 Jlexkcuyeckue 3aKOHOMEPHOCTH Hay4YHO-TEXHHYECKOro mepeBoja. CMBICIOBOM
aHaJM3 HAy4YHO-TEXHMYECKOTO TeKcTa M ero cerMeHranus. CTHIMCTHYECKHE OCOOEHHOCTH
Hay4YHO-TEXHMUYECKHX TEeKCTOB. [IpeomosneHue TpyAHOCTEH, CBSA3aHHBIX C PACXOXKICHHUEM
CHUHTAaKCHYECKUX CTPYKTYP MHOCTPAHHOTO M PYCCKOTO TEXHUUECKUX TEKCTOB.

1.2 CpaBHeHue nopska CIIOB B aHIVIMHCKOM U pYCCKOM mpezsioxkeHusx. [lepeBoa cios,
yCTaHOBJICHHE 3Ha4yeHHus cinoBa. llepeBo] cBOOOAHBIX M (pazeoOTHYECKUX CIOBOCOYETAHUI.
IlepeBoa 3arojg0BKOB TEKCTOB M CTaTel

1.3 Coxkpaienus. OcobeHHOCTH UX nepeBoja. Pa3BuTue HaBBIKOB MEPEBOIa Ha MPUMEpe
TEKCTOB MO TeMe «XHUMUYecKas jadoparopus» «3mepeHus: B XUMHUM».

1.4. Jlexcuueckue TpaHCGOpPMALUU TPU IEPEBOJE TEKCTOB IO TEMAaTUKE XUMUHU H
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XUMHUYECKON TEXHOJIOTHH.

Pazgen 2. OcHoBHBIE rpaMMaTHYECKHE OCOOCHHOCTH TIEPEBO/IA.

2.1. OcobeHHocTH TIepeBoIa MpeuiokeHnid Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mepeBojia TEKCTOB IO TEMATHKE XHMHUYCCKOW TEXHOJIOTHH
[IepeBox IpUAATOYHBIX MPEIOKEHUMN.

2.2. Metonpl W TpHEeMBl TEpEBOJA CTPAJATEIBHOrO 3ajora Ha MIpuUMepe NepeBona
TEeKCTOB 10 TeMe "TexHnosnoruu Oymaymero".

2.3. Tumsl ycnoBHBIX MPEATIOKEHHI, MTpaBuja U 0COOEHHOCTH WX mepeBoja. IIpakTuka
IIEpeBO/Ia YCIOBHBIX NPEUIOKEHUM Ha MPUMEpPax TEKCTOB MO Pa3IMYHbIM pazjiesiaM XUMHUU U
XUMHUYECKON TEXHOJIOTUU.

2.4. MonanbHbIe TJ1aroibl 1 0COOEHHOCTH HMX TEpEeBOJia Ha MPUMeEpE TepeBOa TEKCTOB
«Texnonorus», «I[IpombilieHHOE 000PYIOBaHHE»

Paznen 3. OcoGeHHOCTH TIEpEeBO/Ia MPEUIOKEHNN C HETMYHBIMU (DOpMaMU Tiiarojia

3.1 Nn¢puantuB (HeonpeaenenHas ¢opma riarona). Poib MHQUHUTHBA B MPEIIOKEHUH
Y BapUaHThI IlepeBoJa Ha pycckuil s3bIk. Ilpuvactus m repynamii. Bapuantsl nepeBoaa Ha
PYCCKHH S3BIK.

3.2 VadunautuBaBle 000pOoTHl. OOOpOT momoiHeHHe ¢ wuHQuUHUTHBOM. OOOpOT
nojsnexaniee ¢ ”HQUHUTUBOM. Pa3nnuHble BapraHThI epeBoa.

3.3 IlepeBon mpHUYacTHBIX OOOPOTOB. AOCONIOTHBIN MPUYACTHBIA 000POT M BapHAHTHI
nepeBojia. PazBuTue HaBBIKOB MepeBo/ia B cepe XUMHUH U XUMUYECKON TEXHOJIOTUH.

Paznen 4. OcobennocTu pedepaTuBHOTO IEPEBOIA

4.1. Anroput™m mnpeArnepeBoaYecKoil paboThl € HAYYHO-TEXHUYECKUM TEKCTOM IIO
XUMHUKO-TEXHOJIOTMUECKON TEMaTHKe.

4.2. AnroputMm cocTaBieHUsi pedepara MO XUMHUKO-TEXHOJIOTHYECKOW TEMAaTHUKE
(aHHOTAIIMH)

4.3. AnroputM paboThl MO pedepaTHBHOMY MEPEBOAY MO XUMHKO-TEXHOJOTHYECKON
TEeMaTHKe.

4. O0beM yueOHOM IUCUHMILINHBI

Cemectp

Bcero
3 cemectp 4 cemectp

Bun yuebHoit paboThl
3E | Axag.u. | 3E |Axamuy.| 3E | Akag.u.

OO611ast TPYA0EMKOCTh AUCHUTIIHHBI 4 144 2 12 2 72
KonrakTHasi paboTa — ayIMTOpPHBIE 18 64 0.9 39 0.9 39
3aHATHA:

Jlexknun - - - - - -
[Tpaktueckue 3anstus (113) 1.8 64 0.9 32 0.9 32
JlaGopatopusble padotsl (JIP) - - - - - -
CamocrosiTesbHast padora 2.2 80 11 40 1.1 40
KoHnTakTHas camocrosiTenbHas paboTa 0,8 0,4 0,4
CamocrosTenbHOE U3yUYeHUE pa3esioB 2.2 792 1.1 396 11 39,6
JVCIIUTUTAHBI

Buabl HTOrOBOro KOHTPOJIA:

3auer ¢ oneHKoi | + | |+ |+
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Cemectp

Bcero
3 cemectp 4 cemectp

Bun yae6HO#I paboThI
3E | Actp.u. | 3E |Actp.u.| 3E | Actp.u.

OO0mas TpyT0eMKOCTh TUCITUTIIHHBI 4 108 2 54 2 54
KonTakTHasi padoTa — ayiuTOpHbIE 18 48 0.9 24 0.9 24
3aHSATHS:

Jlexunu - - - - - -
[Tpaktuueckue 3ausarus (I113) 1.8 A8 0.9 24 0.9 24
JlabopaTtopusie paboTsi (JIP) - - - - - -
CamocTosiTe1bHAsi paboTa 2.2 60 11 30 1.1 30
KoHTrakTHas camocTosiTeNbHas paboTa 0,3 0,15 0,15
CamocrosiTeTbHOE H3YUeHHE Pa3/IeiioB 2.2 59.7 1.1 29 85 1.1 29,85
JMCTIUATUTHHBI

Buabl HNTOroBOro KOHTPOJIA:

3auer ¢ OLEHKOM \ + \ \ + \ \ +

AHHOTaI U padoyeil MPOrpaMMbl JUCHUIIMHBI
«'pakaaHckasi 3a1MTA B YPE3BbIYAWHBIX CUTYAUSAX»

1. Heap AMCUMIVIMHBI — TOJATOTOBUTH CTYJEHTa K OCMBICICHHBIM MPAKTUYECKUM
JNeUCTBUSAM 10 OOECHEYeHHI0 CBOEH O€30MacHOCTH M 3allUThl B YCIOBHUSIX BO3HUKHOBEHHS
Ype3BhIYAHON CUTYAI[MH IPUPOTHOTO, TEXHOT€HHOTO M BOEGHHOTO XapaKTepa.

2. B pesyabraTre wu3yYeHHMs [AUCUUILIMHBLI OOy4Yamummiics 10 TMporpamMmme
0akajiaBpHaTa J10JIKeH:

Obnadams cnenyromumu o0mekyabTypabiMu (OK), obmenpodeccnonansabivu (OITK)
u npodeccuonanbabIMU (I1K) komneTenmsamu:

- CITOCOOHOCTBHIO MCIIOIB30BaTh MPUEMBl OKa3aHMS IEPBOM TTOMOIIH, METO/IbI
3alUTHI B YCIOBHSX upe3BbIYaiiHbIX cuTyaruii (OK-9)

- BJIQJICHUEM  OCHOBHBIMM  METOJAMU  3alUThl  IPOU3BOACTBEHHOI'O
MepcoHaIa U HACEJICHHUS OT BO3MOXKHBIX ITOCJICJICTBHI aBapuii, KaracTpod, CTUXUHHBIX
oencreuii (OI1K-6);

— CIIOCOOHOCTBIO TPHUHHUMATh KOHKPETHBIE TEXHHYECKHE pEeHICHHs] MpH pa3paboTKe
TEXHOJIOTHYECKHX IPOLIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJOTHU C Y4YETOM
9KOJIOTMYECKUX TocieAcTBUi ux npumenenus (11K-4).

3namo:

— XapaKTePUCTUKU MPUPOAHBIX OEICTBUIM, TEXHOTEHHBIX aBapuil U KaracTpod Ha
paanaliOHHO, XMMHYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopaxaromue (akTopsl APYrux
OIIaCHOCTEM;

— OCHOBBI BO3JICHCTBUS OMACHBIX (DAKTOPOB UPE3BBIYANHBIX CUTYyAIlMH HA YEeTOBEKa
Y IPUPOJIHYIO CPEAY, NOMYCTUMBIE MpeAeTbHbIE KPUTEPUU HETraTUBHOTO BO3/CHCTBUS,

— Mepbl 0€30MacHOro TMOBEJIEHUS MpHU MpeObIBaHUU B paiioHaX (30Hax) IMOKapoB,
PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS;

- CIOCOOBI M CPEICTBA 3aIUTHI YEIOBEKa OT BO3ACUCTBUS MOPAXKAIMIUX (HaKTOPOB
Ype3BBIYANHBIX CUTYAlUN IPUPOAHOTO, TEXHOTEHHOTO U BOGHHOTO XapakTepa.

Ymemn:
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— KCIIOJb30BaTh CPEACTBA 3AlIUTHI OPraHOB JBIXaHUS M KOXKHU, MEIUIIMHCKUE IS
CaMO3alUThl U OKA3aHUS OMOIIU JIPYTUM JIOISM;

— MIPUMEHSTH NEPBUYHBIE CPEJCTBA MOKAPOTYIICHUS JJIs JOKATU3ALUWU U TYIICHUS
110’Kapa, BO3HUKILIETO B ayIUTOpUH (J1abopaTopun);

— OKa3plBaTh ce0e ¥ JPYrHM MOCTPAJABIIMM MEIHWIMHCKYIO TIOMOIIh C
WCIIOJIb30BAHUEM TAOCIbHBIX U MOJAPYIHBIX MEAUIIMHCKUX CPEJICTB.

Bnaoemy:

— npuéMaMu TPOBEJICHUS YaCTUYHOM CaHUTApHOM OOpaOOTKM MPHU BBIXOJE U3
paiioHa (30HbBI) paJHOAKTHBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHMS (3apakKeHNUs);

— croco0aMu U TEXHOJIOTHSIMH 3alIUThI B UPE3BBIYANHBIX CUTYAITUSX.

3. KpaTkoe coaepkaHue QM CUMILITHHBI

1. OnacHoctu mpupogHoTo xapaktepa. CTuxuiiHble O€ICTBUS,  SIBICHHUS PUPOIBI
Pa3pyIIUTEIbHON CHIIBI — 3€MJICTPSICEHMs, HABOJHEHUS, CEJIEBbIE€ MOTOKHU, OTOJI3HU, CHEKHBIC
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00OBAJIbl, 3aCyXH, yparaHbl, OypH, MoxKapsl.

2. OnacHOCTM TEXHOT€HHOTO XapakTepa. ABapuu M KaTacTpobl Ha paJvalliOHHO
OITAaCHOM OOBEKTE, XHUMHUYECKH OIAaCHOM OOBEKTe, OHMOJIOTMYECKH OITACHOM OOBEKTe, Ha
TpaHcropTe  (PKEJIEe3HOJOPO’KHOM,  aBTOMOOMJIBHOM,  PEYHOM,  aBHAIlMOHHOM);  Ha
TUAPOCOOPYKEHUSIX; HA KOMMYHAIBHBIX CHCTEMAaX XKHU3HEOOSCIIeUEHUSI.

3. OnacHOCTH BOEHHOTO Xapakrepa. [IpuMeHeHHe OpyXHS MacCOBOTO IOPAKECHUS
(ssmepHOrO0, XMMHYECKOTO, OHMOJOTHMYECKOro), OOBIUHBIX CpPEACTB C  3aXKHUraTeJbHBIM
HaIrOJHEHUEM, HOBBIX BHJIOB OPYXHSA. 30HBI 3apaX€HUS OT CPEJICTB TOPAKEHUS U HX
BO3/ICHCTBUE HA HACEJIICHUE M OKPYXKAIOIIYIO MPUPOIHYIO CPEy.

4. TloxapHasi 0e30MacCHOCTh — COCTOSIHHE 3alllMIICHHOCTH HACEeJICHUs, HMYILECTBa,
oOmiecTBa M rocyaapctBa OT moxkapoB. [lokapHas omacHOCTh (TIPUYMHBI BO3HHUKHOBEHMS
MOKapoB B 3JaHMSX, JIECHBbIC TOXaphl). Jlokamuzamus u TyieHue moxkapoB. Ilpocreiimme
TeXHUYECKHe cpeacTBa noxkapotymieHus (oraerymurenu OI1 -8, OY-2) u npaBuia noab30BaHus
UMU.

5. KoMIutekc MeponpusiTUil rpaXJaHCKOM 3alIUThl HACEIICHUSI.

Onogemienne U HHPOPMHUpPOBaHUE HaceleHUs 00 omacHoctu. [IpuHsATHE HaceneHUEM
curHainoB omnoBemenus («Buumanue Bcem!», «Bosaymnas TpeBora», «PaauannonHas
OMAaCHOCTBY, «XHUMHUYEcKas TpeBora», «OTOOW OMacHOCTU») M MOPSAOK JACHCTBUSA IO HUM.
DBakyalusi HaceleHHUs M3 30Hbl omacHOCTH. CrocoObl 3BakyallMd OKCTPEHHAsl 3BaKyalus
CTYACHTOB U3 ayIUTOPUU ITPU BOSHUKHOBEHUH TOXKapa.

CpencrtBa uHIUBHIyaIbHOM 3amuThl opranoB neixanus (I'TI-7, I'TI-7B, TITI-9, P-2, V-
2K, PITA-1, PIIT-67M, PVY-60M, «®enukcy», I'/I3K, AL, ATIT-3, I[13Y-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uyenoBeka. MeIUIIMHCKUE CPEJICTBA 3aIIHTHI.

CpenctBa KOJUIEKTUBHOM 3alIUThl HacelneHHs. HasHaueHue, 3alIuTHBIE CBOWCTBA
yoexum. IIpotuBopammanmonnsie ykpwiTus (I[IPY, mnoazemnble mnemexoIHble MEpEXOibl,
3ariayOJieHHbIE CTaHIMM METPOIOJIUTEHA), MpoCTEHIINe YKPBITHS (TpaHILIEH, OKOIIBI,
nepekpoIThie menn). [IpaBuna 3ansatus yoexuia.

6. Oxa3zaHue nepBOM MEIUIMHCKOM MOMOUIM MpPU O0XKOraxX, PaHEHUAX, 3apaKeHUSX.
[IpoBenenne 4acTUYHOM CaHUTApPHON 0OPAOOTKM KOXKHBIX MOKPOBOB YEIIOBEKA MPHU BHIXOJE U3
30H PaJUOAKTHBHOTO, XMMHYECKOTO M OHOJOTHYECKOTO 3apakeHWs (3arps3HEHHs), U3 30H
MOKapoB.

7. JIluxkBuganus MoCiIEACTBUM YpE3BBIYAWHOW CUTyallMU. PaaualiMoHHas U XUMHYECKas
pa3Belka odyara TOpakeHUs (3apakeHus). ABapuiiHO-cmacateiabHble paboThl. CrenuanbHas
00paboTKka TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBAIUS, Jerasanus, Ae3HH(EKIus,
JIe3UHCEKITH ).

8. DKcTpeHHass »Bakyaluus U3 ayauTopuu (1aboparopuu) B YCIOBHSIX TOXKapa,
paMalliOHHOTO, XUMUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HEHUSI TEPPUTOPHH C HUCIIOJIH30BAHUEM
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npocTteinux cpeacts 3amuthl («Denukey, ['/13K, npotusorasa I'TI-7 ¢ ATII-3).

4. O0beM yueOHOM THCHHMILINHBI

o B 3aueTHBIX B akan.
Bun yae6HOI paboThI
eIMHHIIAX Jacax
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 1 36
KonTakTHasi paboTa — ayiMTOPHbIE 3aHATHS 0,44 16
Jleximn 0,44 16
[IpakTueckue 3aHATHS - -
JlabopaTopHbie pabOThI - -
CamocrosiTejibHasi paboTa 0,56 20
CaMOoCTOATEIbHOE U3YYEHHUE Pa3JIeNOB TUCIUIUINHBI 056 19,8
KoHTakTHas camocTosiTeNbHasi paboTa ’ 0,2
Bu HTOroBOro KOHTpOJIs: 3a4eT
Brjt yae6Ho# paGoTs! B 3ageTHBIX B actp.
eIMHUIIAX Jacax
OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 1 27
KonTakTHasi paboTa — ayiMTOPHbIE 3aHATHS: 0,44 12
Jleximn 0,44 12
[TpakTrueckue 3aHATHS - -
JlabopaTopHbie pabOTHI - -
CamocrosiTeJibHasi padoTa 0,56 15
CaMOCTOSATETFHOE N3YUEHUE Pa3JICIOB AUCITUTUIMHBI 056 14,85
KonTtakTHas camocTosiTenbHas pabota ' 0,15
Bua nToroBoro KOHTpoJIs: 3a4er
AHHOTANUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«BBeieHue B MATEMaTUKY»
Heap aumcuuniauHbl  —  (QOpMUpPOBaHUE MaTeMaTHYeCKUX  3HaHUH,
HEOOXOMUMBIX JJsl JaldbHEHWIero W3y4eHUs pa3/ieloB BBICIICH MaTeMaTUKH, a TaKke

oOLIEeHAYYHBIX TUCIUIUIMH U AUCHUIUIMH MPO(}HecCHOHATBHOTO 1IHKIIA.

2. B pe3yabrare wu3y4YeHUus: AUCUMILIMHBI

0akajiaBpUaTa JI0JIKeH:

o0yuawumuiics

Obnaoams crnenyrouieit npodeccuonanshoit (I1K) komnereHmmeii:

Mo mporpamMme

- CHOCOOHOCTBIO IUIAHUPOBATh U MPOBOJUTH (PU3NICCKUE U XUMHUUYECKHE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY UX pe3ylbTaTOB U OIIEHMBATh MOTPEIIHOCTH, BBIABUTATH TUIIOTE3BI U
yCTaHABIUBATh TPAHUIIBI UX MPUMEHEHUS, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHalu3a U
MO/ICTUPOBAHHSI, TEOPETUIECKOTO U dKCIepUMeHTaNbHOro uccnenoBanus (ITK-16).

Buame:

- OCHOBHBIE METOJIbl MCCIIEOBAHUS dIIEMEHTApHbIX (DYHKIMN, UX CBOMCTBA M rpaduKw,
TOXKJIECTBEHHBIE MPEoOpa3oBaHUs aNreOpandecKuX W TPUTOHOMETPUYECKHX BBIPAKEHU,
CHOCOOBI PENICHUsI YPaBHEHUN ¥ HEPABEHCTB, dJIEMEHTHI TEOPUH YHUCEIl, BKIIIOUAsl KOMIUIEKCHbBIE
4Huclia, U TEOPHH MHOXECTB, OCHOBBI AHAJIMTUYECKOW T€OMETPHUU, BEKTOPHOW W JHHEHHOM
anreOpsl;

Ymemy:
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- mnpuoOperaTb HOBbIE MaTE€MaTHYeCKHE 3HAHMA, HCIOJb3yd COBpPEMEHHBIC
oOpa3oBatenbHble U WH(GOPMALMOHHBIE TEXHOJIOTUH, COCTABIATH MaTeMaTHYECKHUE MOJENH
THUIOBBIX 33Ja4 W HAXOJUTh CIOCOOBI UX PEIIEHH; YMETh MEPEeBOJAUTh HA MATEeMaTHYECKUI
S3BIK IPOCTEMIINE MPOOJIEMBI, ITOCTABIECHHBIE B TEPMUHAX JIPYIHX IMpPEIMETHBIX 00jacTed, u
HCII0JIb30BATh IIPEBOCXO/ICTBA 3TOM NnepeopMyIUPOBKY JJIsl UX PELLIECHUS;

Braoemy:

- MareMaTH4eCKOM JIOTUKOM, pa3BUTHIMH Y4e€OHbIMM HaBbIKAMH W TOTOBHOCTBIO K
IIPOJIOJDKEHUIO 00pa3oBaHUs, YMEHUEM YHUTAaTh M aHAJIM3UPOBATh y4EOHYH0 MaTeMaTHYECKYIO
JINTEPATYpPY, NEPBUYHBIMHU HABBIKAMU U METOJAMHU PEIICHUS MATEMAaTUYECKUX 3a/1a4 TUCLUIUINH
po(hecCHOHATBFHOTO IUKJIA ¥ TUCIUILTHH TPO(GUIFHON HAIIPaBIEHHOCTH.

3. Kpatkoe cogep:xaHue AU CUUITIAHBI

Beenenue. I[lpeamer u meroapl Marematuku. OmnucaHHE€ OCHOBHBIX pa3/iesioB Kypca.
TpebGoBaHnus npu U3y4yeHUH Kypca.

Monyns 1.
DneMeHTbl TEOpUH 4YHMCET U TEOpUM MHOXecTB. JlelicTBUS HaJ MHOTOYIEHAMH.
OcHOBHBIE THUIIBI YpaBHEHUH M HEPAaBEHCTB, METOJbl HX pemieHus.  Yucna (uensle,

OTpUIIATENIbHBIE, BEMICCTBEHHBIC). AOCOIIOTHAsT  BEJIMYMHA  JCHCTBUTEIBHOTO  YHCIIA.
Kommnekcubie uncna. Onepanuu Hajg HUMU. MHOXECTBA W ONepaluy HaJ HUMH. DJIEMEHThI
MHOKECTBA, MOJAMHOKECTBA. YMCIOBBIE MHOKECTBA. ®opmynel MyaBpa u DOunepa.
N3Bnedyenne KOpHS N-0i CTENEHN U3 KOMIUIEKCHOTO Yucia. Penienne ypaBHEHUN KBAaIpAaTHBIX U
BBICIIIUX TOPSAIKOB. PamronanbHas npo6b. OCHOBHasI TeopeMa anreOpbl. TpUTOHOMETpUUYECKHE
ypaBHEHUsT W HepaBeHCTBa. Jlorapudmmueckne ypaBHEHHS W HepaBeHCTBa. [lokazaTenbHbIC
YpaBHEHUS U HEpaBEHCTBA. PellleHre ypaBHEHUI U HEPAaBEHCTB CMEIIAHHOTO TUIIA.

Monynb 2.

OyHKIMU U uX cBoicTBa. [Ipocreiimue snemenTapHbie GyHKIMH. HekoTOphIE BOMPOCHI
IJIJAHUMETPUU U CTEPEOMETPUHU. AHAIUTHYECKAs! TEOMETPHSL.

[Monsarus ¢ynkuun.MccnenoBanue dynkiuu. CrocoObl 3amanust ¢yHkiuid. OOpaTHbIE
¢byakuun. CBoicTBa 3neMeHTapHBIX (yHKIMA.  (TMHEWHBIC, KBaJpaTHYHBIC, CTCIICHHEIE,
MoKasareJbHble, JIorapu@MUYECKUe, TPUTOHOMETPUUECKHE M JApyrue) Meroa KOOpAMHAT Ha
IJIOCKOCTH. [lekapToBa MpsAMOYrojbHas CUCTEMA KOOPAMHAT, MOJISIPHAS CHUCTEMA KOOPJMHAT.
Paccrosnue mexnay nByms Toukamu. JleneHne oTpeska mnomnoiaMm. YToia Mexay AByMs IPsIMbIMU
Ha IUIOCKOCTH. Y CIIOBHSI APAJJIEIBHOCTH U NEPIICHIUKYISIPHOCTH NPSIMBIX. Y PaBHEHUS MPSIMOM
JIMHUY Ha IJIOCKOCTU: o0111ee, ¢ YriIoBbIM K03 duiineHTom, npoxoaiuieil uepes JaHHyI0 TOUKY B
3aIaHHOM HANpAaBJICHUH, MPOXOJSIIEH uepe3 JIB€ JaHHbIe TOYKH. PaccTossHME OT TOYKH A0
npsmoii. Kpusble BTOporo mopsiaka. Kanonuueckue ypaBHeHHMsT U TpaduKU OKPYKHOCTH,
AJUINTICA, TUTIEPOOJIBI, TTapadOJIbI.

Monynes 3. BekropHas anreGpa.

Bekropsl. Pazmen Bekrtopa. OpTbl, HampabisolIUe KOCHHYChl. Omnepauuu Haj
BekTopamu. CKaJasipHOE€ MPOU3BEACHHE JIBYX BEKTOpPOB. BeKTOpHOE mNpou3BeAeHHE [BYX
BEKTOpoB. (CMelIaHHOE MPOU3BEACHHUE TpPEeX BEKTOPOB. DU3NUYECKOE M T'E€OMETPUUYECKOE
MPUJIOKEHUE BEKTOPHBIX MPOU3BEICHUM.

Monyns 4. Jluneiinas anre6pa.

Matpunpl. Onepanuu Haa MaTpullaMu. DJIeMEHTapHble MpPeoOpa3oBaHUs CTPOK
Matpuubl. llpuBeneHne marpuibl K CTyleHUYaTOMy BUAYy U Buay l'aycca. PaHr marpuiibl
Omnpenenurens MaTpuisl U ero cBoiictBa. OOparHas maTpuna. PemieHue cucteM JHMHEWHBIX
anredpanvecknux ypaBHEHHMH (C MOMOIIBI0O OOpaTHOW MaTpullel, MerogoM [aycca, meTomom
Kpawmepa). [IpencraBnenue o THHEHHBIX BEKTOPHBIX MpocTpaHcTBaX. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIC 3HAUCHUST MATPUIIBI.

4. O6beM yueOHOi TUCIUITTHHBI
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. B 3agernbix | B akagem.
Bup yae6HOM paboThI A

e IMHUIAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IIaHy 2 72
KonrtakTnasi padora (KP) 0,89 32
Jlexuu (JIek) 0,44 16
[IpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP) 1,1 40
KonTakTHas camocTosiTesnbHas paboTa 11 0,2
CaMoCTOSATeTbHOE U3YUCHHUE PA3JICIIOB TUCITUTUINHEI ’ 39,8
Buj uTOroBOro KOHTpOJIs 3a4eT +

B 3agernbix | B acTpos.

Bun yue6Hoit paboThl S —— qacax
OO0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY IUIaHY 2 54
KonrakTHast pa6ora (KP) 0,89 24
Jlexuun (Jlek) 0,44 12
[IpaxTnueckue 3anstus (113) 0,44 12
CamocrosiTesbHasi padora (CP) 11 30
CamMocTosATeNbHOE U3YUYCHUE PA3ICIOB AUCITUTIIMHBI 1,1 30

Buja urorosoro KOHTPOJIA 3a49€T - -

5. TPEBOBAHMUSA K YCJIOBUAM PEAJIM3AIIUU ITPOI'PAMMbI BAKAJIABPHUATA

5.1. TpedoBaHusi K KaApOBOMY 00ecriedeHUI0

KanmpoBoe obGecrneuenne mnporpaMmbl OakajgaBpuaTa COOTBETCTBYET TpeOOBaHUSM
dI'0C BO:

— peanuzanus OporpaMMbl  OakanaBpuaTa O00€CIEYHBACTCS PYKOBOISAIIUMHU U
HAy4YHO-TIEJarOTMYeCKUMH PaOOTHUKAMHU YHUBEPCHUTETA, a TAKXKE JHMIIAMH, MPUBIIEKAEMBIMH K
pealiMzaliii TporpamMMmbl OakalaBpuaTa Ha YCIOBHUSX TIPakIaHCKO-TIPaBOBOTO JOTOBOpA,
KBaJIM(pUKaIus KOTOPBIX COOTBETCTBYET KBaJTU(DUKALIMOHHBIM XapaKTepUCTUKAM,
YCTaHOBJIEHHBIM B EJMHOM KBamM(pHUKAIMOHHOM CIPABOYHUKE JOJDKHOCTEH PYyKOBOIUTENEH,
CIELUAINCTOB U CHyXKamux, pasgen «KpamupukalroHHbIE XapaKTEPUCTHKH JOJDKHOCTEH
PYKOBOAUTENIEH W  CHENMATUCTOB BBICHIETO MPO(ECCHOHAIBHOIO U JIOTIOJIHUTEIHHOTO
poheccuoHaTBEHOTO o0pa3oBaHus, YTBEPKICHHOM IIPUKa30M MpunucrepcTBa
3IpaBOOXpAaHEHUs] M coulmanbHOro pas3Butus Poccuiickonn @enepanuu ot 11.01.2011 Ne 1m
(3apeructpupoBan MunuctepctBoM FOcturuu Poccuiickoit ®enepanuu 23.03.2011, No 20237)
U Ipo(eCCHOHANBHBIMU CTaHIapTaMH (IIpU HAJIMYUH);

- N0l INTaTHBIX HAayYHO-TIEAArOTHUECKUX pPaOOTHUKOB (B MPUBEICHHBIX K
LIEJIOYHCIICHHBIM 3HAYEHUSIM CTaBOK) JIOJDKHA COCTaBNIATH HEe MeHee S50 MpoIeHTOB OT OOIIero
KOJINYECTBA HAYYHO-TIEJarOTHUYECKUX PAOOTHUKOB OpraHU3alny;
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- JI0J1s1 HAYYHO-TIEJarOTHYeCKUX paOOTHUKOB (B MPUBEACHHBIX K IIETOYUCICHHBIM
3HAYEHUSM CTAaBOK), MMEIOUIMX YYEHYIO CTeNeHb M (WJIM) y4yeHOe 3BaHue, B OOLIeM yucie
HAy4YHO-TIEJAarOTUYECKUX pPaOOTHUKOB, pEATU3yIOIUX IMporpamMMmy OakajiaBpuara JOJDKHA
cocTaBiATh He MeHee 60 pOIeHTOB;

- JI0J1s1 HAYYHO-TIEJArOTUYECKUX PaOOTHUKOB (B MPUBEACHHBIX K IIETOYUCICHHBIM
3HAUEHHUSM CTaBOK) M3 4HMCIAa PYKOBOJIUTENEH U PAOOTHUKOB OpraHu3alui, AeATeIbHOCTh
KOTOPBIX CBsI3aHA C HAIMPABJICHHOCTHIO (MpoduieM) peamuzyeMol mporpamMmbl OakajgaBpHhara
(MMerommx CTaxk paboThl B JIAHHOHW MpOoQecCHOHAIILHON 00nacTh He MeHee 3 JIeT) B oOIeM
qrcie padOTHUKOB, PEAIN3YIOIIUX MPOrpaMMy OakairaBpuarta, I0JDKHA cOCTaBIATh He Menee 10
IIPOLIEHTOB;

- JI0JI1 HAyYHO-TIEIJarOTHYEeCKUX PaOOTHUKOB (B MPUBEAECHHBIX K LIE€JIOYHCICHHBIM
3HAQYEHHUSIM CTaBOK) HMMEIONIMX OO0pa3oBaHWE, COOTBETCTBYIOIIEE MPO(HIIIO MpernogaBaeMoun
JUCHMIUIMHBL (MOIYJsl), B OOIIEM YHMCile HAayYHO-TIEJarorniyeckux pabOTHHUKOB, PEATU3YIOIIUX
nporpamMmy OakaiaBpuara, JI0JDKHA COCTaBIATh He MeHee 80 mpoIeHTOB.

5.2. Marepua/jibHO-TeXHHYeCKOe obecreyeHue

MarepuanbHO-TeXHHUECKass 0a3a  yHUBEPCHUTETa  COOTBETCTBYET JACHCTBYIOUINM
MPOTHUBOTIOXKAPHBIM TpaBWjIaM © HOpMaM H oOecredrMBaeT TPOBEACHHE BCEX BHJIOB
TUCHUIUTMHAPHOH W MEXKIUCIHWIUTAHAPHOW  IMOJATOTOBKH, MPAKTUYECKOW W  HAYYHO-
HCCIIEI0BATENIbCKON pabOThl 00yJaroMXCsl, IPETYCMOTPEHHBIX YUEOHBIM TJIAHOM.

[lepeuenr MaTepuanbHO-TEXHUYECKOTO 00ECNEUEeHUs BKIIIOYAET: JICKIMOHHbIE yuyeOHbIE
aymuropun  (00OpyIOBaHHBIE BHJICONPOSKIIMOHHBIM 00OpYJOBaHWEM ISl  TPE3EHTAINH,
CpeICTBaMH 3BYKOBOCIIPOU3BEACHHUS, SKPaHOM, U UMEIOLIUMU BbIX0J B VIHTEpHET), moMeleHus
JUTSl TIPOBEJICHUS CEMUHAPCKHUX M MPAKTHYECKUX 3aHATHH (000pynOBaHHBIC y4eOHON MeOemblo),
OnOIMOTEKY (MMEIONTYI0 padovre KOMIBIOTEPHBIE MECTa I OOYYarOIIUXCsl MO IMpOTrpaMMe
OakanaBpuaTa, OCHAILEHHbIE KOMIIBIOTEpaMH C JOCTYIOM K 0a3aM JaHHBIX U BBIXOJOM B
WuTepHer), mnabopaTopuy, OCHAIIEHHbIE COBPEMEHHBIM OOOpPYIOBAaHUEM MJISi BBINOJHEHUS
Hay4YyHO-MCCIIEI0OBATENbCKOM  paboThl, KOMIIBIOTEpHblE Kiacchl. [Ipu  HCHoJIb30BaHUU
AIIEKTPOHHBIX M3JaHUM YHUBEPCUTET OO€cleynBaeT KakJIoro oOy4aromerocss BO BpeMs
CaMOCTOSITEJIbHOM TOJArOTOBKM pabOYMM MECTOM B KOMIIBIOTEPHOM KJacce C BBIXOJIOM B
HHTepHeT B COOTBETCTBUU C TPYJAOEMKOCTHIO U3Y4aeMbIX JTUCIUILINH.

MarepuanbHo-Texuuueckoe obecrneuenue OOIl OGakanaBpuata 1O HaMpaBICHUIO
noaroroBku  18.03.01 Xwumudeckas TexXHOJOTHS, MNpoduiab «XHUMHUYECKas TEXHOJIOTHUS
TYTOIUTABKUX HEMETAJNTMYECKUX U CHIIMKATHBIX MaTepUaIoOB», BKIIOYACT:

5.2.1. ObopynoBanue, He00X0AUMOe B 00pa30BaTEJIbLHOM IIpoLIEcce

- Ilapk éblcokomemnepamypHo20 2a308020 U 1eKMPOMEPMULECKO20 000PYO0BAHUSL:
MeYH BBICOKOTEMIIEPATypHbIE THUTEIbHBIE C Ta30BBIM OOOTPEeBOM JJIi BapKd CTEKIIA;
JJIEKTPOTICYM CONPOTHBICHUS C HarpeBarelnsiMu u3 xpomuta JsantaHa (BHUHUITO);
anekTpornieun conpotuBienus Bakyymuble (tun CIHIBD, CILIBJI); neun naboparopHbie
TUTENIbHBIE AIIEKTPUYECKHUE C CHIIMTOBBIMU HArpeBaTEeIIMU M aBTOMATUYECKUM PETyIMPOBaHHUEM
temreparypsl [IJI  5/12,5; meup onexkTpuueckas s ONTHYECKOTO CTEKJIOBAPEHUS CO
CTEKJIOMEIIAIIbHON MAIlIMHOM; MeYb AJIEKTPUYECKas C YCTAHOBKOW MJISl BBITSATUBAHUS JICHTHI
CTeKJIa; TeYb OJIIEKTPUYECKas C PperylupyeMol Ta30BOM cCpelnoil; Me4yu »dIIEKTPUYECKHE
MyQenbHble W YCTAaHOBKHU BBICOKOTEMIIEPATYpHbIE C MPOTPAMMHBIM YIIPaBICHHEM; I€Yb
ANIeKTpUYecKas TpaJieHTHas ; 000pyIOBaHUE IS OTIUBKU CTEKOJIBHBIX PACIIABOB; CYIIMIbHbBIE
mkadbl; cymumibHbIe mKadpb! Bakyymubie (MLW).

- Obopyoosanue 0151 cuHme3a U NOO2OMOBKU 00PA3Y08 MAMEPUATLO8.

BECHI DJIEKTPOHHBIE TeXHUUYeCKUe U aHanuTuaeckue Cauw-120D, Caux 220, DB-60H u ap.; Becsl
nabopatopubie (ACCULAB VICON); Bechl ananutuueckue (Gibertini Crystal); maGoparopnas
ruiaHerapHas MenbHUna RetschPM 100 ¢ pa3monbHeIME Tenamu W OapabaHamu; MeEJbHHIA
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BAJKOBast JlabopaTopHas; MeJIbHHUIIA IIapoBas J1abopaTopHasi; MENbHHIBI  IIapOBbIC
JIBYXKaMepHbIe; IpoOuiKa mekoBas JabopatopHasi; yctanoBka AlIP; menbHuIa BUOpannoHHas
(BUBPOMALIII); mensuuna mnanerapuas (CAHJI, CarypH); apoOuika mekoBas; BUOPOCTOI C
HabOPOM CHUT; HCTUPATENN TUCKOBBIE ¢ HAOOpAaMH CHT; aHAIUTHYECKAs IPOCEHBAIOIAsl MalllnHa
AS 200 basiC ¢ KOMIUICKTYIOIIMMH; OJIHOIUCKOBas MUTM(POBAILHO-TIOIMPOBAIbHAS MalllHA C
ABTOMATHYECKUM TMPHUCIIOCOOICHHEM JUIs MoJadn o0pasiioB; yJibTpa3ByKoBas BaHHa ProSonic
1000; Turmu xopyHmoBeie oobemMoM 10 - 500 mur; Turnm mamotHbie oobeMom 500 - 1000 mur;
XUMuYeckas mocyna (apdopoBas; XUMUYECKas IOCyla CTEKISIHHAs; BBITSDKHBIE HIKaQBbI;
yCTaHOBKa i HUIMGOBKHM ¥ TIOJIMPOBKH MAaTEPUANOB; BHOPOCTOJIBI, YCTaHOBKA IS
rerepo(dazHOro OCaKACHUSI.

- Ilpubopwi u 0b6opyoosanue 0151 NpogedeHUst CMPYKMYPHBIX UCCIE008AHUIL
PEHTTEHOBCKHE JU(PpPAKTOMETPel ¢ 0Oazamm kpucramwiorpapudeckux maHHeix [ICDD wm
nHbOpMaIMOHHO-TIOUCKOBO# cuctemoit SciGlassSofrwareSuite, B 1.u. qudpakromerp D2 Phaser
Bruker AXS; nepuBarorpadsl ¢ ¢oTorpapuyeckoil U IEKTPOHHOW pEerucTpanmei, mpudop
CHHXPOHHOTO TepMmuyeckoro ananm3a STA 449 F3 Jupiter; nuddepeHnanbHbIil CKAaHUP YOI
KaJIOPUMETP; CHEKTPATbHO-aHAIUTUYECKUM KOMIUIEKC Ha 0a3e MOHOXpomaropa/crekrporpada
MS3504i; criekTpoMeTp KOMOWHAIIMOHHOTO PACCEesIHUSI CBETa MCCIIEIOBATENBCKOTO Kiacca C
BBICOKOpa3peIamIM  KoOHPOKaIbHBIM — MHKpockormoMm  Horiba, LabRamHRVisible-NIR;
ONTHYECKHE MHUKpOCKOmbl, B T.4., Olimpus BX 51 ¢ KOMIBIOTEpHBIM yIIpaBICHHEM H C
BBICOKOTEMITEpaTYpHBIM cToJIMKoM LinKam; nasepHsiii aHamu3atop sneMeHTHOro coctaBa LEA-
S500 d¢upmer «Solary; Macc-criekTpoMeTp ¢ HWHAYKTHBHO cBsi3aHHOW mmia3moii ICAP-Q;
dbeMTocekyHHBIN nazepHbIi kKoMmIuiekc TETA-X ¢ cucTeMOi JMarHOCTUKH W3IyYCHUs] W
MTO3UIIMOHUPOBAHUS, YKOMIUJIEKTOBAHHBIA OMTHYECKUM CTOJIOM; u(ppoBoii ocimuiorpad TDS-
154D, ronmomerp I'5SM, wmmukpockon JENAPOL; mna3epHplii TpaHyJIOMETp; MHKPOCKOT
ontuueckuii nossipusanuondbiii (ITOJIAM-211); mukpockon mertamiorpaduueckuii (MIH-8);
MamuHbl paspeiBHbIE (FM-250, FM-500); ycraHoBKka mjisi OMpenesieHHsl TEIUIONMpPOBOJHOCTH
OTHEymnopoB HecTarmoHapHbiM MetoaoM (ISO 8894-1, merom KpecTOBHWHBI); YCTaHOBKA ISt
OTpe/eNieHus] TEIUIONPOBOAHOCTH  BBICOKOTEIUIOMPOBOIHBIX ~MaTEpPHAIOB  CTAIl[MOHAPHBIM
metogoM; moct emkocteir (E8-2); tepaommerp (E6-13); usmepurens mmmuranca (E7-20);
ocimutorpad (MPY-1M); mukpockon ckanupyroniuii anekrponnsiii (TESCAN); nepuBatorpad
(MOM).

- Ilpubopvt u o0bopyoosanue Onsi NPOGeOeHUs MEXHONOSUYECKUX — UCNbIMAHULL:
YHUBEpcalibHas ~ paspbiBHas  MammHa  Shimadzu;  nuiaToMeTpsl  BEpTHKAIbHBIE U
TOPH30HTAIBHBINA ¢ KOMITbIOTEpHBIM yrpasienuem Dil 402 PC; MukpoTBepaOMEpBI C PYYHBIM H
aBTOMATUYECKUM HArpyKEHUEM; MPUOOPHI IS ONIPEIEeICHNs YACTbHOM MOBEPXHOCTH MOPOIIKOB
I[ICX 11 (SP) u IICX-2; npodunomerp Ilpoton - MUDT 130; yctaHOBKM i OmpeeseHus
XMUMHUYECKON CTOiKOoCTH MaTepuanoB; mnoispuckomn-noisipumerp I[IKC-125; ycranoBku ams
ompeneeHus IIOTHOCTH MaTepuaioB; pH-meTpsr; pedpakromerp A66e ontuueckuit NAR-3T;
TUIPaBIMYECKUN MPEcC PyYyHOU; TUIpABIUYECKUI mpecc moiayaBTomar ycuiueM mo 10 T (UII-
10); runpaBnuyeckuii npecc noiayaBromat ycuiuem a0 50 1 (UI1-50); rugpaBnudeckuii mpecc
nosyaBromar ycuiauem g0 100 1t (MIIC-100); knumaruyeckas kamepa JabopaTOpHas;
BHCKO3HMETpP BHOPAIIMOHHBIN; BUCKO3UMETP POTALMOHHBINA; BUCKO3UMETp OHIJEpa; mpubdop
BacunbeBa; npu6op Buka; npubop Jle-1larense.

5.2.2. Y4eOHO-HarJsiAHbIE MOCOOUS

KowmmnekTsr TJIaKaTOB K JIEKITMOHHBIM Kypcawm; HaOOpBI o0pa31ioB
BBICOKOTEMITEPATYPHBIX HEMETAJUIMYECKUX MATEPUAIIOB U IEMOHCTPAIIMOHHBIX U3ACTUN U3 HUX;
HaObop oOpa3OoB TUMMHMYHOTO Opaka H3JENWii; TIaKaThl TUMOBBIX ToctepoB HUP, nHabopsl
MPOIYKIIMK MPOMBIIIJICHHBIX MPEANPHUATHI; KOMIIBIOTEpHAs MporpaMma Mo 0O0y4eHHU 0 BEeICHUS
TEXHOJIOTHYECKOTO0 Ipoliecca MPou3BojIcTBa nopmiananeMenta «75th ECS/CEMulator System
from the World Leading Cement Equipment Manufacturer)) ¢upmbr «FLSmidt; warasmHo-
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OUIAKTUYECKUH MaTepuall 10 TEXHOJOIMH IIPOM3BOJCTBA H3JEIMM M3 CTEKIa, KepaMHKH,
BSDKYIIMX U KOMIIO3UIIMOHHBIX MaTEPUANIOB; albOOMbI AU(PAKTOrpaMM TITUHUCTHIX MUHEPAJIOB;
anp0oMbl  MIK-CrIeKTpOB ~ HEOPraHWYECKUX  COCOUHEHUH;  alnbOOMBI  PEHTI€HOTPaMM
HEOPraHMYECKHUX MaTepHaJIOB.

5.2.3. KommnbioTepsl, HH(POPMALHOHHO-TEJIEKOMMYHUKALIMOHHBbIE ceTH,
annapaTHoO-NPOrpaMMHbIe U ay/IMOBU3YyaJIbHbIE CPeACTBA

[lepconanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHBIE mnpourpeBarersimu CD u DVD,
OPUHTEPaMU W TPOTPAMMHBIMH  CPEICTBAMHM; TPOEKTOPBI; OKPAaHBI, AYIUTOPHH  CO
CTallMOHAPHBIMH KOMILJICKCAMH OTOOpaKeHUsI HHPOPMAIMH C JIFOOOTO 3JIEKTPOHHOTO HOCHUTEIIS;
WEB-kamepsl; 1mmdpoBas kKamepa K ONTHYECKOMY MHKpOCKoiy; mudppoBoii ¢doroamnmapar;
KOITMPOBAJIbHBIE aIlapaThl; JOKaIbHAS CETh C BBIXOJOM B MIHTEpHET.

5.2.4. TleuaTHble M 3JIEKTPOHHBbIE 00pa3oBaTeIbHbIe H HHPOPMAIHOHHBIE PeCYyPChI

NudopmanrioHHO-MeTOIMYECKHE MaTepuasibl: y4eOHble MMOCOOMS MO JAUCHUIUIMHAM
BapHATUBHOW YaCTH NPOTPAMMBI; METOJNYECKHE PEKOMEHIAINU K MPAKTUYECKUM 3aHSTHUSIM;
KaTaJIOTH THUIOB W BHJOB TMPOAYKIMH U3 BBICOKOTEMIIEPATYPHBIX HEMETaJUTMYECKUX
MaTepHAJIOB; KAaTAJIOTH TPOJIYKIWN TPOMBIIUICHHBIX MPEINPUSATHIA; pa3IaTOYHBIA MaTepuall K
JIEKIMOHHBIM KypcaM; yueOHble (PMIbMBI 10 MpoLeccaM TEXHOJIOTHU U crioco0aM MPOoU3BOJICTBA
OTIENFHBIX BHJIOB M3JICNINH; 3JEKTPOHHbIC YUeOHbIE M3IaHUs 0 NUCIHMIDIMHAM BapUaTHBHON
YacTH, HAYYHO-TIOMYJISIPHBIE 3JEKTPOHHBIE N3/IaHUS.

DneKkTpoHHBIE 00pa30BaTeNbHBIE PECYPCHl: KadeapalbHble OMOIMOTEKH AIIEKTPOHHBIX
W3JIaHUW 10 JAWCUMIUIMHAM BapHAaTUBHOM YacTH; 3JIEKTPOHHBIE MpE3eHTAllMd K pas3jaenam
JIEKIIMOHHBIX KYpPCOB; y4eOHO-METOMMYEeCKrne pa3paboTku Kadeapbl B DJIEKTPOHHOM BHJC,
yueOHble (QWIBMBI K pas3jienaM  JUCLMIUIMH; 3JEKTPOHHBIE  KaTaJloTd  IPOAYKIMH;
MHGOPMALIMOHHO-METOIMYECKUE MaTepHalbl B IE€YaTHOM U DJIEKTPOHHOM BHJAE IO
IIPOU3BOJICTBY M3JEINI M3 BBICOKOTEMIEPATYPHBIX HEMETAJUIMYECKMX MAaTEpHUasroB; COOPHUKHU
TEXHOJIOTUYECKUX CXeM, OYKJIeThl M KaTajJorn oOOpYyJOBaHHUS, CIPABOYHUKU IO CHIPHEBBIM
MaTepuaiaM, CIPaBOYHUKHU [0 HAMIYYLIMM JOCTYIHBIM TEXHOJIOTHSM IMPOU3BOJCTBA M3JEIUIN
U3 KEepaMMKM, CTEKJIa, MPOU3BOJCTBA BSKYIIMX MAaTEpUAIOB; CIIPAaBOYHBbIE MaTepHaabl B
[I€YaTHOM M 3JEKTPOHHOM BHUJE II0 CTPOCHMIO M CBOWCTBAM TYIOIMJABKUX HEOPraHMYECKUX
BEIIECTB; AIEKTPOHHAs KapTOTeKa [0 PEHTreHO(pa30BOMY aHAIU3Y; JIEKTPOHHAs KapTOoTeKa 1o
¢Ga30BbIM IMarpaMMaM COCTOSIHHS TYIOIUIABKUX COEIMHEHMH; SJEKTPOHHAs KapTOTeKa
¢boTrorpaduii MUKPOCTPYKTYpHI TYroMJIaBKUX HEOPraHUUECKUX BEIIECTB.

VYHuBepcuter obecreyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO ITPOrPaMMHOIO
obecrieueHuss (cocTaB oOmpenesieTcss B pabouuMx mporpaMmax JIUCHUIUIMH (MOAYNEH) u
MOJUIEKUT €KEroJTHOMY OOHOBIICHHIO.

OOyuaromuMcess oOecriedeH A0CTyn (YAaJeHHbI JOCTym), B TOM 4YHCIE B clydae
IPUMEHEHHs AJIEKTPOHHOIO OO0yueHMsl, AMCTAaHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOIHH, K
COBPEMEHHBIM NPO(PECCHOHANBHBIM 0a3aM JaHHBIX M HH(POPMALMOHHBIM CIIPAaBOYHBIM
cucTeMaM, COCTaB KOTOPBIX OIpenesercss B pabodyMx HporpaMMax JUCHMILIMH (MOIynel) u
MIOJUIEKUT €KEr0THOMY OOHOBIICHUIO.

5.3. YuebHo-MeTOAMYECKOE 0O0ecniedeHue

Jlnis peanu3anuu OCHOBHOW 00pa3oBaTeNbHONW MPOrpaMMBbl MOJITOTOBKM MO MpOrpaMme
OakanaBpuaTta no HampasieHuto 18.03.01 Xumunueckas TexXHONOTHs, MPOPUIb «XUMHUYECKas
TEXHOJIOTUSl TYrOIUIABKMX HEMETAUINYECKUX M CHJIMKATHBIX MAaTE€pHaJIOB» HCIOJIb3YIOTCS
¢doHBl yueOHOHM, y4eOHO-METOJIUYECKOM, HaydyHOW, MEepHOJNYEeCKON Hay4YHO-TEeXHHUYECKOU
muteparypsl Uapopmarmonno-6ubnuoreynoro nenrpa (UBL) PXTY um. /1. U. Menneneesa u
Kaeap, y4acTBYIOIIUX B pealn3aluy IporpaMMBl.

Nudopmanmronno-oubnuoreunsiii neHtp PXTY um. J[. Y. MenneneeBa oGecrieunBaer
MHOOPMALIMOHHYIO  MOJJCPXKKY  pealu3allud  MpPOrpaMMbl,  COAEUCTBYET  IMOATOTOBKE
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BBICOKOKBATU(DUIIMPOBAHHBIX  CIIEHUAIMCTOB, COBEPLUICHCTBOBAHHIO y4eOHOTO  Mporecca,
HAy4YHO-HMCCIIEIOBATEIBCKONH pabOoThl, CIIOCOOCTBYET PAa3BUTHIO MPOPECCHOHATBHON KYyJIbTYPHI
OyAyIIEeTo CIeIHaInCTa.

Wbl  yaumBepcutTeTa oOecmeunBaeT OOy4alONUXCSs OCHOBHOW y4eOHOU, ydeOHO-
METOJUYECKON M HAy4yHOW JIUTEepaTypoil, HEOOXOIUMOHW Ui peaju3alri W KadyeCTBEHHOTO
OCBOEHHS 00yUYarOIKUMUCS TI0 TporpaMMe OakajgaBpuaTa 00pa30BaTENBHOTO IMPOIEcca MO BCEM
qucuMiuiiHaMm, npaktukam . I'MA  ocHOBHOM 0O0pa3oBaTenpHOW MPOrpaMMbl IOJATOTOBKU
OakanaBpoB 10 HampasieHH0 moaAroToBkd 18.03.01 Xwumuueckas TexXHONOTHSA, NPO(UIH
«XHMMHUYECKasi TEXHOJIOTHS TYTOIUIABKUX HEMETAIUTMUECKUX U CUIIMKATHBIX MaTepUaIoB».

OO6muii 06sem mHOTOOTpacieBoro pouaa MBI Ha 01.01.2020 cocraBnser 1 715 4525k3.

@®oHj y4eOHOM M y4yeOHO-METOIMYECKOW JHUTEepaTypbl YKOMIUIEKTOBAH IeYaTHBIMU
M3/IaHUSAMU U3 pacyeTa He MeHee 50 3K3eMIUISIpOB KaXKI0ro U3 W3/IaHui OCHOBHOM JIMTEpaTyphl,
MEPEYUCIICHHON B paboyuXx MporpaMMmax AUCLUMIUIMH (MOIyjeH), NpakTHK, U He MeHee 25
SK3EMIUISIPOB JIOMOJIHUTENbHOM uTeparyphl Ha 100 oOyuarommxcsi.

@OHJI IONOJHUTENIBHON JIUTEpaTyphl BKJIIOYAaeT IOMHMMO Y4eOHON JHUTEeparypsl
obuLMaNBHBIE, CHPAaBOYHO-OMOMMOTpaduuecKue, CHEeIUATN3UPOBAaHHBIE OTEYECTBEHHBIE U
3apyOexHble eproaruueckrie u HHHOPMaIlMOHHbBIE U3TAHUS.

NudopmaniioHHO-OMOTMOTEYHBI  IIEHTp 00ecreynBaeT CaMOCTOSATEIbHYI0 pPaboTy
0akalaBpOB B UMTAJIbHBIX 3aJ1aX, MPEAOCTaBIsASA IUPOKUI BBIOOp JUTEPATYphl MO aKTyaIbHBIM
HampaBJICHUsM, a TaKxke oOecrneynBaeT JOCTYH K MNpoQeccHOHANbHBIM 0a3aM JIaHHBIX,
MH(OPMALIMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxxnprit obydaromuiicsi obecredeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
uMeeTcss NoCTynm K cetn VHTepHeT, K 3ieKkTpoHHO-OuOnmmoreunoit cucreme (ObC) wm
anekTpoHHOUM OmOmmoreke (Ob) YHuBepcurera, KOTOpas COACPKHUT pPa3IMUHBbIC W3JaHHS TIO
OCHOBHBIM  M3y4aeMbIM  JUCHHUIUIMHAM ¥  cQOpMHUpOBaHa IO  COTJIACOBAHHUIO  C
paBooOIaIaTeIISIMU YIEOHOM U y9eOHO-METOAMYECKOM JINTEpaTypPhI.

Jnst  Gojee  TOJIHOTO W OMEPATHUBHOTO  CIPABOYHO-OMOIMOTpaPUIECKOTO U
nHpopManmonHoro oocayxuBanus B b1 peannzoBana TexHOI0THS DIEKTPOHHOH JOCTaBKH.

JJIeKTPOHHBbIe HH(OPMAIIMOHHBIE PECYPChI, HCIOJIb3yeMble B Npoiecce 00yuYeHust

PexBusutel norosopa (HOmep,

. JlaTa 3aKJIFOUYEHHUs], CPOK XapakTtepucTuka 6MOIMOTEYHOTO
DIIEKTPOHHBIN . .
No pecype neicTBus), cchlika Ha caT DbC, doHIa, TOCTYIl K KOTOPOMY
CyMMa JIOrOBOPa, KOJIMYECTBO MIPEA0CTABIISIETCS IOTOBOPOM
KJIFOUeil
1 | DnexkTpoHHO- [IpuHagIeXxHOCTh - CTOPOHHSA Komnexkuuu: «Xumus» - u3z-sa
oubnnoTeyHast PexBusutsl norosopa - OO0 HOT, «XUMHUD -
cuctema (9bC) «3narenscTBO «JIaHby, u3a-Ba Jlaboparopus 3HaHUIA,
«JIAHb» noroBop Ne 33.03-P-2.0-1775/2- | «Xumus» - uza-sa «JIAHDb»,
10 «Xumusin-KHUTY (Kazanckuii
oT 26.09.2019r. HAIMOHATBHBIN

CymmMma noroopa — 642 083-68 M CCIIE0BATENIbCKUN
Cpoxk aelicTBUs C «26%» CEHTAOpS | TEXHOJIOTUYECKUI YHUBEPCUTET),
2019r. mo «25» centabps 2020r. | «Xumus» - U3a-Ba

Ccpuika Ha cant ObC — OUBMATIIUTY, «HbOopMaTHKa»
http://e.lanbook.com - m3a-Ba «JIAHDb»,

KonunuectBo kitoueit - noctyn «Mupopmatuka»-HanmoHambHbIH
JUI 3apErMCTPUPOBAHHBIX OTKpBITBHII YHUBEPCUTET

nonb3oBareneit PXTY ¢ moboro | «MHTYUTY, «MmxenepHo-
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http://e.lanbook.com/

KOMIIbIOTEpA.

JlonoJiHuTENbHBIN

Horosop Ne 33.03-P-3.1-
2217/2020 ot 02.03.2020 1.
Cymma norosopa- 30 994-52
Cpok nericTBUs

¢ «02» mapta 2020 r.

1o «25» centsiopst 2020 r.
Ccpuika Ha cailt ObC —
http://e.lanbook.com
KonmuecTBo kimrouen - 1ocTyn
IUTSL 3apETHCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMITBIOTEpA.

TEXHUYECKUE HAyKu'"-U3/-Ba
«JIAHb», «Teopetnueckas
Mexanukay-u3a-sa «JIAHbDb,
DKOHOMHKA U MEHE[KMEHT»- U3/~
Ba JlamkoB u K., a Taxxke
OT/ICJIbHBIC U3/IaHUS B
COOTBETCTBUU C JlOroBOpOM.

DNEKTPOHHO - [IpuHannexxHoCTh — COOCTBEHHAs | DJIEKTPOHHBIE BEPCUU YUEOHBIX U
O6ubnroTeyHas PXTY. Hay4HbIX U371aHui aBTOpoB PXTY
cucrema WBI] Ccpuika Ha caidt ObC — o Bcem OOIL.

PXTY um. http://lib.muctr.ru/
AN .MenneneeBa | Jloctyn mist mosib3oBaTene
(ma 6a3e AUBC PXTY c¢ mo0oro koMIproTepa.
«HpOucy)
Nudopmanmonno | [IpuHaAIEKHOCTH CTOPOHHSIS. DneKTpoHHas OMOIMoTEeKa
-CIIpaBOYHAs PexBusutel kouTpakra — OO0 HOPMAaTUBHO-TEXHUYECKHUX
cucTeMa «MHDOOPMIIPOEKT)Y, n3nannii. Conepxut 6osee 40000
«TEXOKCIIEPT | xonTtpakT Ne 189-2647A/2019 HallMOHAJIBHBIX CTAHAAPTOB U Jp.
» «Hopwmpl, Ot 09.01.2020 1. HTJ
MpaBua, CymmMma nmoroBopa — 601110-00
CTaHJ1apThl C «01» ssaBaps.2020 r.
Poccumy. no «31» nexadps 2020 r.

Ccrika Ha cait ObC —

http://reforma.kodeks.ru/reforma/

KoaunuectBo kmroueit — 5

JMLEH3UM + JTOKaJIbHBIN JOCTYII

¢ komnbroTepoB MBI,
DJIEKTpOHHAs [IpuHaIe)KHOCTH — CTOPOHHSIS B OB/l noctymHbl 351eKTPOHHbBIE
onbnuoreka PexBuzutel noropopa — OI'bY Bepcuu auccepranuii Poccuiickoit
JccepTaiui PI'b, JoroBop Ne 33.03-P-3.1- ['ocynapcTBeHHON OUOIHOTEKU:
(OB 2173/2020 ¢ 1998 roga — no cnenuaIbHOCTSIM:
PI'b). CymmMma norosopa - 398 840-00 "DKOHOMUYECKHUE HAYKH",

C «16» mapra 2020 .

no «l15» mapra 2021 r.

Ccrika Ha caiit ObC —
http://diss.rsl.ru/

KoaunuectBo kmroueii — 10
muueH3uii + pacnedyarka B MBI

"IOpuanueckne Hayku',
"[lenarornueckue Hayku" u
"Ilcuxonoruyeckue HayKku'";

¢ 2004 roxa - mo Bcem
CIELUATBLHOCTSM, KPOME
MEIUIIMHBI ¥ (apMaluy;

¢ 2007 rona - mo BceM
CHEIHUAIBHOCTSIM, BKJIIO4ast paboThI
M0 METUIMHE U (hapMaIvH.
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b1 BUHUTHU [IpuHaUIeKHOCTE CTOPOHHSS, Kpynneiimas B Poccun 6a3 naHHbIX
PAH PexBusutel norosopa- BUHUTHU | no ectecTBEHHBIM, TOUHBIM U

PAH TEXHUYECKUM HayKaM. Bxirouaer

Horosop Ne 33.03-P-3.1- matepuaisl PX (Pedeparushoro

2047/2019 ot 25 despans 2020 | xxypuana) BAHUTU ¢ 1981 r.

T. OO6mruii o6beM b1 - 6o1ee 28 MutH.

Cymma noroBopa - 100 000-00 | mokymeHTOB

C «25 » ¢pespans 2020 r.

1o «24 » ¢espans 2021 .

Ccbuika Ha calT-

http://www.viniti.ru/

KonnuecTBo kimrouen —

JOKAJIBHBIA JOCTYN ISt

noJss3oBarened PXTY B MBI

PXTYV.
Hayuno- [IpunannexxHocts — ctopoHHsist | Hayunas anektpoHHas OubnuoTteka
JNEKTPOHHAS PexBu3uThI 10oroBOpa — eLIBRARY.RU - ato kpynHenmuit
o6ubnuoreka 00O Hayynast 351eKTpOHHas poccuiickuii nH(HOPMAIIMOHHO-

«eLibrary.ru».

oubanoTeKa,
norosop Ne 33.03-P-3.1

2087/2019
Cymma nmorosopa — 1100017-00
C «01» ssaBaps 2020 r.

o «31» nexadps 2020 r.
CchlIIKa HaA CalT —
http://elibrary.ru

KonunyecTBo kiroyen — 1octyn
1utst mosib3oBateneit PXTY mo ip-
aZipecaM HEOTpaHUYCH.

AHAJTUTUYECKUH TTOPTAJ B 00J1aCTH
HayKH, TEXHOJIOTHH, METUIIHHBI 1
o0pa3oBaHus, cofepxKaiini
pedepaTsl U MOJIHbIE TEKCTHI OoJiee
29 MIJTH Hay4YHBIX CTaTe U
nyOnuKaIuii, B TOM 4ucie
AJIEKTPOHHBIE Bepcun 6osiee S600
POCCHUNCKHUX HAYYHO-TEXHUYECKUX
KypHAJIOB.

CnpaBoyHo-
paBoBast
cucrtema
«KoHcynbTanT+»,

[IpuHaIe)KHOCTH CTOPOHHSISI-
HoroBop Ne 174-2475A/2019
oT 26.12.2019 1.

CymmMma noroBopa - 927 029-80
C «01» ssaBaps 2020 r.

o «31» nexadps 2020 r.
CchlIIKa Ha calT-
http://www.consultant.ru/
KoaunuectBo kmroueit — 50
[10JIb30BATEIbCKUX JIMIIEH3UH 110
ip-agpecam.

CrnpaBoYHO-TIpaBOBasi CUCTEMA 110
3aKOHOJaTeNbCTBY Poccuiickoit
®denepanuu.
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8 | DieKTpoHHO-
OoubnroTeyHas
cucreMa
M3/aTeIbCTBA
"IOPANT"

IIpuHaUIe)KHOCTE CTOPOHHSAS-

«DIIEKTPOHHOE U3aTENBCTBO

FIOPAIT»

Horosop Ne 33.03-P-3.1-

220/2020

ot 16.03.2020 1.

Cymma norosopa - 324 000-00

C «16» mapta 2020 r.

no «15» mapra 2021 r.

Ccpuika Ha callT —
https://biblio-online.ru/

KonmuecTBo kimrouen - 1ocTyn

JUISL 3apETHUCTPHUPOBAHHBIX

nonb3oBareneit PXTY ¢ moboro

DneKTpoHHas OuOIHOoTEKa
BKJtouaet 0osiee 5000
HaNMEHOBAaHHUH Y4E€OHHUKOB U
y4eOHBIX MTOCOOUH IO BCEM
OTpacysiM 3HaHUM 7151 BCEX
ypoBHEH TTPO(HEeCCUOHATTEHOTO
00pa30oBaHUs OT BEAYIINX HAYIHBIX
IIKOJI ¢ COOJTIOJICHUEM TpeOOBaHMIA
HOBBIX PI'OCoB.

KOMTIBIOTEpA.

9 | DnexTpoHHO- [IpuHaANEKHOCTD CTOPOHHSIS- KommuiekT u3nanwii, BXOAAIINX B
OnbImoTeYHAS 00O «Ilomurexpecypc» 0a3y maHHBIX «DJIEKTPOHHAS
cucreMa Horosop Ne 33.03-P-3.1- OoubimoTeka TexHuIeckoro BY3ay.
«KoHcymnpTanT 218/2020
CTyIEHTa» Ot «16» mapra 2020 r.

CymmMma norosopa-36 500-00

C «17 » mapta 2020 r.

no « 16» mapra 2021 r
CchlIIKa Ha calT —
http://www.studentlibrary.ru
KonundecTBo kitoueit - noctyn
JUTSL 3aPETHUCTPUPOBAHHBIX
noys3oBareneit PXTY ¢ moboro
KOMITBIOTEPA.

10 | DnekTpoHHO-
OubaMoTEYHAs
cHucTeMa
«ZNANIUM.CO
M

[IpuHaIe)KHOCTH CTOPOHHSISI-
000 «(3HAHHUYM»,
JloroBop Ne 4309 »6¢ 33.03-P-
3.1-2215/2020

oT «20» mapta 2020 T.
Cymma norosopa-30 000-00
C «20» mapra 2020 1.

o «19 » mapra 2021r
CchlJIKa HaA CalT —
https://znanium.com/
KonuuectBo kiroueii - goctyn
JUIS 3aperHuCTPUPOBAHHBIX
noab3oBareneil PXTY ¢ moboro
KOMIIBIOTEPA.

Konnekuus n3ganuit

1 y4eOHBIX TOCOOHI 110
pa3IMYHbIM OTpACSAM 3HAHUHM Ui
BCEX YpOBHEH MpodeccnoHanbHOro
o0pa3zoBaHusI.

y4eOHUKOB

BecniaTHbie apXuBHBIE KOJLUIEKIMH, TPHOOpeTeHHbIe MUHOOPHAYKH I BYy30B

ApxuB UMzmarensctBa American Association for the Advancement of Science.ITaker

«Science Classic» 1880-1996

Apxus UznarensctBa Annual Reviews. ITaker «Full Collection» 1932-2005
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Apxus uznarenscrBa Mucruryra dusuku (Beaukoopuranus). I[Taker «Historical Archive
1874-1999» ¢ 11epBOro BBITYCKA KAKA0r0 KypHasia mo 1999, 1874-1999

ApxuB m3marensctBa Nature Publishing Group. ITaker «Nature» ¢ IEPBOrO BBINYCKA
nepsoro HoMmepa no 2010, 1869-2010

ApxuB m3parensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIIYCKA KAXI0r0 )ypHaia mo 1995, 1849-1995

ApxuB usznarennctBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBIIYCKA KAXA0r0 xxypHaia mo 1998, 1890-1998

Apxus m3nmarenscrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BBIITYCKa
K010 ypHasa o 1996, 1798-1997

ApxuB m3parenbcrBa Cambridge University Press. TTaker «Cambridge Journals Digital
Archive (CJDA)» ¢ nepBoro BbIIYCKA KAXKI0T0 xxypHayia mo 2011, 1827-2011

Apxus xypHanoB KoposieBckoro xumuueckoro oouectsa(RSC). 1841-2007

ApXMB  KOJUIEKIIMHU  KYPHAIOB AMepHMKaHCKOTO reodwm3nmyeckoro corosa  (AGU),
npenocrasiasgeMbii u3aareasctBoM Wiley Subscription Services, Inc. 1896-1996

BecnuiatHbie opunmanbHbIe OTKPbITHIE pecypcbl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6onee 10000 HaydyHBIX KYpHAJIOB MO Pa3TUYHBIM OTPACIISIM 3HAHUHN (OKOJIO
2 MUWUTHOHOB cTaTeil) n3134 cTtpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemiero 6osee 3000 KHUT MO pa3IMYHBIM OTPACISAM 3HAHWUM, MTPEAOCTABICHHBIX 122
HayYHBIMH U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/
baza nannbpix BratouaeT Oosiee 300 pereH3upyeMbIX KYpHAJIOB IO OHOMEIUIIMHE, METUITUHE U
€CTECTBEHHBIM HaykaM. Bce cTaTtbu, pa3menieHHble B 0aze, HaXOASITCS B CBOOOTHOM JIOCTYIIE.

4. DnexTpoHHBIH pecype arXiv https://arxiv.org/

Kpynuelimum OecriiaTHBIA apXUB AJIEKTPOHHBIX HAYYHBIX MyONMMKAIUi MO pasjenaM (pU3uKy,
MaTeMaTHKd, WHGOPMATHUKH, MEXaHUKU, acTpoHOMHH u Ouosioruu. HMmeercss mnoapoOHbIi
TEMaTUYECKHI KaTaJor ¥ BO3MOKHOCTH ITOMCKA CTaTel 0 MHOYKECTBY KPUTEPHEB.

5. Komnekius sxypaanos MDPI AG  http://www.mdpi.com/

MHoroAMCUUIUIMHAPHBIA HU(POBON HW3IATENbCKUIM pecypc, sBisSeTCs IIaTGopMoit amis
PEIEH3UPYEMBIX HAayYHBIX JKYPHAJIOB OTKpBITOro nocrtyma, usnatoniuxcs MDPI AG (bazens,
HIBetinapus). M3natenbeTBo BhimyckaeT Oosee 120 pazHOOOpa3HBIX JIEKTPOHHBIX JKYPHAJOB,
HaXOJSIIUXCS B OTKPBITOM JOCTYIIE.

6. M3aatenscTBO ¢ OTKPBITHIM AocTynom InTech http://www.intechopen.com/

[lepBoe u KpymHeiiliee B MHUpE H3ATENbCTBO, MYOIUKYIONIEE KHUTHU B OTKPBHITOM JOCTYIIE,
okono 2500 nayuyHbIX u3naHuil. OCHOBHas TeMaTWdeckas HANpaBIIEHHOCTh - (DU3UYECKUE U
TEXHUYECKUE HAyKH, TEXHOJIOTUHU, METUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. ba3za maHHbIX XuMHUeckux coequnennii ChemSpider http://www.chemspider.com/
ChemSpider — sTo GecriatHast XuMHuUecKasi 0a3a JaHHBIX, PEIOCTABIISAIONIAs OBICTPBIN AOCTYIT
K Oornee yeM 28 MIIIJIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW mH(popmarmu. Pecypc
npuHaanexutr KoponeBckoMmy xumuyeckoMmy ooOuiectBy BemmkxoOpuranuu (Royal Society of
Chemistry).

8. Komnekuus xypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — konexIust )KypHajaoB, B KOTOPBIX ITyOJIMKYIOTCSI OTYEThI O HOBBIX MCCIIEOBAHUSX
B 00JIaCTH €CTECTBEHHBIX HayK U MEAMIIMHEL. Bce )KypHanbsl pa3MenieHbl B CBOOOTHOM JTOCTYIIE
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http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
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http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
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(Open Access), Bce CTaTbU IPOXOJAT CTPOTOE HAYYHOE PELICH3UPOBaHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo no marenram u toBapubiM 3Hakam CIHA — USPTO — mpenocraBisier cBOOOAHBIH
JOCTYI K aMEPHKAaHCKUM MATeHTaM, OIyOIMKOBaHHBIM ¢ 1976 T. 10 HacTosIIee BPeMs.

10. Espacenet - European Patent Office (EPO)  http://worldwide.espacenet.com/
[Tarents! (100 marteHTHBIE 3asBKH) Oojee 50 HAIIMOHANBHBIX M HECKOJBKUX MEXKTYHAPOIHBIX
MaTEeHTHBIX OI0pO, B TOM yucie nocieaaue Tekctol mareHToB CILIA, Poccun, @pannuu, Anonun
U Jp.

11. @enepalibHblil  HMHCTUTYT  IPOMBIIIJIEHHOH  COOCTBEHHOCTH (®UIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
Nudpopmannonnsie pecypest ®UIC cBoboiHOTO N0CTYyMA:

-OnexktpoHHbIe OroyieTeHu. M300perenus. [lonesnsie moaemnu.

-OTKpBITBIE PEECTPBl POCCUIICKUX N300peTEeHUH U 3asBOK Ha U300pETEHHUS.

-PedepaTsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

-ITosHbIE TEKCTBHI POCCHMCKUX TATEHTHBIX JTOKYMEHTOB W3 TIOCIETHETO O(UIIMAIBHOTO
OroJITIeTeHS.

5.4. KouTpoab kadyecTBa 0CBOEHHS NPOrpaMMbl 0aKkajlaBpuara.
OueHovHble cpeacTBa

KoHnTponbs kauecTBa OCBOEHHUsI MporpaMmbl OakaiaBpuara BKIIOYAET B ceOS TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, TIPOMEXKYTOYHYI0 M HTOTOBYIO (TOCYAApCTBEHHYIO HTOTOBYIO)
aTTECTAITUIO0 00YJaIONTUXCS.

Texkymuii KOHTpPOJIb yCIIEBAEMOCTH OOECIeUMBaeT OLIEHUBAHUE XOJa OCBOCHUS
TUCHMIUIMH U TPOXOXKJIEHUS MPAKTHK, TPOMEKYTOUHAs aTrTecTalus oO0ydaromuxcs -
OIICHUBAHHE TMPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB OOy4YeHUS IO JUCIUILIAHAM,
MIPOXOKJACHHS IIPAKTUK, BBIIIOJIHEHNSI HAYYHBIX UCCIEA0BaHUM.

HopmartuBHo-mMeToquueckoe  obOecriedeHHe  TEKYLIEro  KOHTPOJIS  YCHEBAaEeMOCTH,
npoMexxyrouHoit arrectanuu U ['MA obydaromuxcst mo OOIT GakanmaBpuarta OCyIIECTBIISIETCS B
cootBeTrcTBUU ¢ PI'OC BO 1 I0KaIbHBIMA HOPMATUBHBIMUA AKTAMH YHUBEPCUTETA.

Texywuti KOHMPONbL, NPOMEICYMOUHASL AMmeCmayus U ammecmayuoHHble UCHbLMAHUS
umo2o8oll (2ocyoapcmeaennou umozogot) ammecmayuu evinyckuuxkos OOII baxanaspuama

Texymuii KOHTpOJb M MPOMEKYTOYHAsl aTrTecTaluss IO BCeM BUIaM y4yeOHOU
JEeSITEeIbHOCTH O0YYaroIMuXCsl OCYIIECTBISIETCS B COOTBETCTBUM ¢ TpeOoBaHusiMu [lonoxeHus
O PEUTUHIOBOM CHCTEME OIICHKM KadecTBa Yy4yeOHOW paboTel cTyneHToB B PXTY
um. JI.11. MenneneeBa, npunsitoro pemieHueMm Yuenoro coeta PXTY um. J[.M. Menaeneena
0T 26.02.2020, mnporoxkon Ne §, BBeAeHHOro B Je€HCTBUE NpHKa3oM pektopa PXTY
uM. JI.1. Menneneesa ot 20.03.2020 Ne 27 OJI.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OOy4alOMIUXCsS OO0ECleynBaeT OLEHKY YPOBHS
OCBOCHMSl JIUCLMIUIMH, IPOXOXIEHUS MpakTuk, BbinmoaHeHuss BKP wu  npoBoautcs
MpernojaBaTesieM Ha JII000OM U3 BUJOB YueOHBIX 3aHsATHH. [1o pe3ynpTaTam TeKyliero KOHTPOJIS
YCIIEBAEMOCTU TPU pa3a B CEMECTP Uil BCEX KYpPCOB MO BCEM JUCLUMIUIMHAM MPOBOIUTCS
aTTecTalus oOyJaronuxcs.

[IpomexxyTouHas arTecTanusi MPOBOAUTCS B (hopMe SK3aMEHOB, 3aU€TOB C OLIEHKOW U
3a4€TOB JJISl BCEX KYPCOB MO MUCIUIUIMHAM U MPAKTHKaM, IPETyCMOTPEHHBIM Y4€OHBIM TLIAHOM
HanpasieHus noarotoBku 18.03.01 Xumu4yeckasi TexHoJiorusi. Pe3ynbrarel ciauv 3a4eToB
OLIEHUBAIOTCS Ha «3aUTE€HO», «HE 3aUTEHO»; 3aYETOB C OLICHKOM M 3K3aMEHOB — Ha «OTJIIMYHO,
«XOPOLIOY, «YJOBJIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHO.

IIpu ocBoenun nHacrosmieir OOIl OGakanaBpuara W3y4eHHE YacTH IUCIUIUIMH MOYET
OBITh 3aMEHEHO Ha OHJIAWH-KYPCHI, MIPH YCIOBUHU, YTO B pe3ylbTaTe OCBOSHUS OHIANH-Kypca
dbopMUpYIOTCS T€ XK€ KOMMETCHIMH (YacTH KOMIIETCHIIMK), YTO W B pPaMKaX YKa3aHHBIX
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mucuutuiH. OHIAH-Kype A0JDKEH ObITh BRIOpAH U peau30BaH B COOTBETCTBUH C [looxeHnem
0 3aueTe pe3yJbTaTOB OCBOCHMS OTKPBITHIX OHJIAWH-KYpCOB, pealu3yeMbIX 00pa3oBaTeIbHBIMU
opranusanusamu, B PXTY um. J.M. Menneneesa, IpuHATOrO penieHueM YuyeHoro cosera PXTY
uMm. JI.U. MenneneeBa ot 27.03.2020, mpotokon Ne 9, BBeA€HHOro B JIEHCTBHE NPHUKA30M
pexropa PXTVY um. JI.11. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymectBisieTcss B COOTBETCTBHUM C TpeboBaHusiMu llojioskeHHust O TOpsiake
MPOBEACHUSI TOCYJapCTBEHHONM HWTOTOBOM arTecTallid MO 00pa3oBaTelIbHBIM MPOrpaMMam
BBICIIIETO 00pa30BaHMs — IIpOrpaMMaM OakajaBpuara, mporpaMMaM CHEeIHaInTeTa, IporpaMMaM
Maructpatypsl B PXTY um. J[.M1. MenneneeBa, npuHATOrO pemieHrneM YdeHoro copera PXTVY
uM. .M. MengneneeBa ot 30.10.2019, npotokon Ne 3, BBeIEHHOro B JACWCTBHUE IPUKA30M
pexkropa PXTY um. JI.M. MenneneeBa ot 14.11.2019 Ne 646A; TlosoxeHHUs] O BBITYCKHOM
KBaJIM(UKAIIMOHHOM paboTe A oOydarolmuxcsi Mo 00pa30BaTENbHBIM IpOrpaMMaM BBICIIETO
oOpa3oBaHus — TMporpaMMaM OakajnaBpuara, IporpaMMmaM CHEHUAIUTETa, Mporpammam
maructpatypsl B PXTY um. J[.M1. MenneneeBa, npuHATOTO pemieHrneM YdeHoro copera PXTY
uM. JI.U. Menneneea ot 30.10.2019, mportoxon Ne 3, BBEIEHHOTO B JEHUCTBHE MPUKA30M
pexropa PXTVY um. /.. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatotcs oOydaroniyecs, He UMEIOIINE aKaJIeMHUIeCKOM 3310/ DKEHHOCTH U B
MOJIHOM 00ObeMe BhINoJiHuBIINE YueOHbIH maH no OOIT 6akanaBpuara B cootBercTBUN ¢ DT'OC
BO no nampanenuto noarotoBku 18.03.01 Xumuueckasi texnosiorusi. /[ns nposenenus ' MA
B YHUBEPCHUTETE €XEerogHo (GOpMHUPYIOTCS TOCYJAapCTBEHHbBIE HK3aMEHALMOHHBbIE KOMUCCUU
(I'OK) u anemnsuuonnsie komuccuu. Tembl BKP oTpakaror akTyanbHble poOiIeMbl, CBsI3aHHbIE
¢ HanpasyieHHeM noaArotoBku 18.03.01 Xumuyeckasi TEXHOJIOrHsl. YHUBEPCUTET YTBEPKIAET
MepevYeHb TEM BBITYCKHBIX KBATH(PUKAIMOHHBIX padoT, MpeaiaracMbIX oOydaromumcs (anee —
nepeyeHb TeM), U JIOBOJUT €ro JI0 CBEACHUS O0yYarollUXcsl He MOo37Hee ueM 3a 6 MecsleB JI0
JIaThl Hayaja rocyJapCTBEHHON UTOTOBOM aTTECTallUH.

Tema BKP nepcoHanbHO y1sl KaKI0TO 00YJarOIIETOCs YTBEPKAACTCS IPUKA30M PEKTOPa
[0 YHUBEPCUTETY MEpe] HadyajJoM MNPEeIIUIUIOMHOM MNpPaKTUKUA. J[aHHBIM NpHKa3oM
yTBepkaaercs takke pykopoautenb BKP. Tlepen nmauamom Beimosnenuss BKP oGyuaromuiics
COBMECTHO C PYKOBOJHWTEJIEM COCTaBJIACT MHAMBUYAJIbHBIM IUIAH MOJATOTOBKHA U BBINOJTHEHUS
BKP, npenycmaTtpuBaroniuii O4e€peHOCTh M CPOKH BBITIOJIHEHHS OTACIBHBIX 4YacTeld pabOTHI.
Tekct mnosicuutenbHOM 3anucku BKP  mpoBepsiercs Ha  Haauyue  HEMPaBOMEPHBIX
3aumcTBOBaHMM. [IpoBepka ocymiecTBisiercss B coorBeTcTBUM ¢ IlosoxkeHuem o mnopsiake
MIPOBEPKU BBIMYCKHBIX KBaJU(UKAIUOHHBIX pPa0OT W HAayYHBIX JOKJIaJ0B OO0 OCHOBHBIX
pe3ynbTaTax MOATOTOBICHHBIX Hay4YHO-KBaTM(UKAMOHHBIX paboT (auccepraunuil) Ha 0O0beM
3aMMCTBOBAHMS M HX pa3MEIIeHUsT B  DJIEKTPOHHO-OmOmuoTeunoit cucreme PXTY
um. JI.11. MenneneeBa, npuHATHIM penieHueM YueHoro coera PXTY wum. J[.M. Menneneera
o1 30.10.2019, mnporoxkon Ne 3, BBEJACHHBIM B JIEUCTBUE TMpUKa3oM pekTtopa PXTY
um. JI.1. Mengeneena ot 14.11.2019 Ne 646A.

3ammura BKP npoBoautca Ha OTKpbIThIX 3acenanusx I'DOK ¢ ydactuem He MeHee NIBYX
Tpeteit ee coctaBa. ['paduk 3amutel BKP cocrapnsieTcs mo cornacoBanuio ¢ 00y4JaromuMucs 1
JOBOJIUTCS /10 CBEJIEHUs oOydarommxcsl He mosaHee, yeM 3a 30 gHel 1o Haudana pabotsl ['OK.
Pesynpratel  pabotel DK  ompenensioTcss — OLEHKaAMHM  «OTIMYHO»,  «XOPOLIO»,
«yIIOBJIETBOPUTENILHO», «HEYAOBJIETBOPUTEILHO» M OOBABIAIOTCS B TOT K€ JEHb IOCIe
oopMiIeHHsT B YCTAaHOBJICHHOM IMOpsAKE MPOTOKOJIOB 3aceiaHuil komuccuid. Ilo okoHuaHuum
paboTs! npencenatens I'OK cocraBnser oTuer o npojenaHHoil padoTe.

Jis oOydarommxcsi U3 4YUclla MHBAIMJOB M JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSMH
3nopoBbsi 'MA mpoBOauTCS C Y4eTOM OCOOCHHOCTEH HX TMCHXO(H3MYECKOTO pa3BUTHA,
VMHIUBUAYAJIBHBIX BO3MOXKHOCTEN M COCTOSIHUS 3/I0POBBSI.

IlepeueHp OLIEHOYHBIX CPEACTB BKJIIOYAIOT: KOHTPOJIBHBIE BOIPOCHI M TUIIOBBIE 3a/laHUS
JUTS TIPaKTUYECKUX 3aHSATUH, KOHTPOJIBHBIX padoOT, 3a4€TOB U 9K3aMEHOB, IPUMEPHYIO TEMATUKY
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pedeparoB, KypcoBBIX padOT; HHBIE (OPMBI KOHTPOJIS, IO3BOJIAIOLINE OICHUTH CTENEHb
c(OpMHPOBAHHOCTH KOMIIETEHIMI oOydaromuxcs. OLeHOYHBIE CPEICTBA BBINOJHEHB B BHUJIE
OTIENBHBIX JOKYMEHTOB, SIBJISIOLINXCS HEOTheMiieMoi yacThio ganHoi OOIL

I'ocynapcTBeHHast MTOroBas arTecTanuss oOydaromierocs sBIseTCs 00s43aTENbHON H
OCYIIECTBIIICTCA  IOCJIE€ OCBOCHMS IIporpaMMbl OakajaBpuara B IOJIHOM  oObeMe.
l'ocynapcTBeHHass HWTOTOBas aTrTeCTAlUsl BKIIOYACT TOATOTOBKY W 3aIUTy BBIIYCKHOU
KBaJTM(HUKAIIMOHHOH paboTsl (mpuBoauTcsi B cootBeTcTBUU ¢ PI'OC BO).

6 PABOYUE INPOI'PAMMBbI ITUCHUIIJIUH, ITPAKTUK U T'HA
Paboune nporpaMmbl TUCIUILINH, TpakTuk u [MA:
bazosasn uacmo

1. WNHOCTpaHHBIN A3bIK

2. dunocodus

3. Uctopus

4, ®dusznyeckas KyapTypa v CIIOpPT

5. MaremaTuka

6. Nudopmaruxa

7. ®dusuka

8. OOmiast 1 HeOpraHMYECKast XUMHUS

9. Opranndeckasi XUMUs

10. dusndeckass XUMUs

11. Komnmonguasg xumus

12. AHanuTHYEeCKass XUMUS

13. HNnxenepnas rpaduka

14. [IpuknagHas MexaHuKa

15. DNEKTPOTEXHUKA U TTPOMBITIICHHAS DJIEKTPOHUKA

16. Be3omacHOCTE XKU3HENEATEIBHOCTH

17. [Iporecce! u ammapaTbl XAMUYECKOW TEXHOJIOTHH

18. O01as XuMA4ecKass TEXHOJIOTUSI

19. Cucrembl yrnpaBiaeHUs] XUMUKO-TEXHOJIOTMUECKUMHU ITPOIIECCAMHU

Bapuamuenas uacmo

20. OCHOBBI PKOHOMHUKHU U YIPABIECHUS MPOU3BOJACTBOM B XUMHYECKOW TEXHOJOTUHU
TYrOIUTABKUX HEMETAJNTMYECKUX U CHIIMKATHBIX MaTepUaioB

21. [IpaBoBeneHne B XMMHUYECKOH TEXHOJOTUM TYrOIUIABKMX HEMETAUIMYECKHX U
CHJIMKATHBIX MaTEepPHaIOB

22. Teopus BepoaTHOCTEN U MaTeMaTHYeCKas CTATUCTHKA B XUMUYECKON TEXHOJIOTHH
TYTOIUTABKUX HEMETAJTMYECKUX U CHIIMKATHBIX MaTepUaoB

23. JlaGopaTopHbie pabOThI 110 OPraHUYECKON XUMHUH

24, duznyeckas XMMUs TyrOIIaBKUX HEMETAINTNYECKUX U CHIIMKATHBIX MaTepUajioB

25. WNucTpymeHTanbHble METOAbI  (PU3MKO-XMMUYECKOTO aHalIW3a B XUMHUYECKOH
TEXHOJIOTUH TYTOIUIABKUX HEMETANINYECKUX U CUIIMKATHBIX MaTepUajoB

26. DKOoNoTusT B XMMHYECKOM TEXHOJOTUM TYTOIUIABKUX HEMETaNIMYeCKUX |
CHJIMKATHBIX MaTepHaOB

217. TenoBbie TPOIECCH M arperathl TyroMIaBKUX HEMETAUIMYECKUX U CUITUKATHBIX
MaTepuasoB

28. HauepratenbHas reomMeTpusi B TEXHOJOTUM TYrOIUIABKMX HEMETAUTUYECKHX U
CHJIMKATHBIX MaTepHaiOB

29. MartepuanoBeneHue B TEXHOJOTMM  TYrOTUIABKMX  HEMETAINIMYECKHX U

CHJIMKATHBIX MaTCpHUaAJIOB
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30. MogenupoBaHue  XMMHUKO-TEXHOJOTMYECKUX  IPOLECCOB B XMUMHYECKOU
TE€XHOJIOTMH TYTOILNIABKUX HEMETAINIMYECKUX U CUIIMKAaTHBIX MaTEPUAJIOB

31. Munepanoruss W KpuUcTauiorpadus  TYrolIaBKMX  HEMETAIMYECKHX U
CWJIMKATHBIX MaTEePHAJIOB

32. XVUMUYEeCKasi TEXHOJOTHS TYTOIUIABKUX HEMETAIMYCCKHX W CHJIHMKATHBIX
MaTepHasoB

33. JloToTHUTEIBHBIC TJIABBI (PM3UKH B TEXHOJIOTUU TYTOIIAaBKUX HEMETAJUTHYSCKUX
Y CWJIMKATHBIX MaTEPHAJIOB

34. JlaboparopHbie pabOThI MO (PU3UYECKON XUMUU TYTOIUIABKIX HEMETAIUTHYCCKUX H
CWJIMKATHBIX MaTePHAJIOB

35. OCHOBBI KBaHTOBOW XWMHH TYrOTUIABKUX HEMETATMYCCKHX W CHJIHKATHBIX
MaTepHajoB

36. OCHOBBI HAyYHBIX WCCIICJOBAHUNA B TEXHOJIOTHUHU TYTrOITUIABKUX HEMETaTHICCKUX
Y CWJIMKATHBIX MaTEPHAJIOB

37. [IpoekTrpoBanue neTajied MallMH W amnmapaToB B TEXHOJOTHUU TYTOIUIABKUAX
HEMETATNICCKUX M CHIIMKATHBIX MaTePUAJIOB

38. Opranndeckass XAMHS B TEXHOJOTHH TYTIOIDUIABKAX HEMETAUIMYECKUX H
CHWJIMKATHBIX MaTepPHaJIOB

39. DJNEKTUBHBIE KYPCHI TI0 (PU3UYECKON KYJIbType U CIIOPTY

Jlucyuniunst no evlbopy (6apuamusHas 4acmo)

40. BerarcnuTenbHas MaTeMaTHKa B TEXHOJIOTHH TYTOILIaBKUX HEMETALNTUYCCKHX H
CHWIMKATHBIX MaTePHAJIOB

41. JluckpeTHas MaTeMaTHKa B TEXHOJIOTMHM TYTOIUIaBKUX HEMETANIMYECKUX M
CHJIMKATHBIX MaTepHaoB

42. XuMuyeckass KMHETMKA M KaTajJu3 B XUMHUYECKOM TEXHOJOTHMHM TYrOIUIaBKUX
HEMETAJNTNYECKUX M CUJIMKATHBIX MaTepuaoB

43. JlononHUTENbHBIE TJ1aBbl (PU3NYECKONH XMMHUHU TYrOIUIABKUX HEMETAJUIMYECKUX U
CHJIMKATHBIX MaTepHalioB

44, XuMHYecKasi TEXHOJIOTHSI BSDKYIIIUX MaTepHalloB

45, XuMHYeckasi TEXHOJIOTHUSI KepaMUKU

46. XuMuYeckasi TEXHOJIOTUS CTEKIa

47. OCHOBBI MEHEJDKMEHTa U MapKETUHTa B XUMUYECKOW TEXHOJIOTUU TYrOTLIaBKHX
HEMETANTNYECKUX M CUIIMKATHBIX MaTepUajoB

48. OCHOBBI TEXHUYECKOTO PETyJIUPOBAHUS U YIPABICHUS Ka4yeCTBOM B XUMUYECKOM
TEXHOJIOTUU TYTOIUIABKUX HEMETANIMYECKUX U CUIIMKATHBIX MaTepUajIoB

49. O6opynoBaHre W OCHOBBI MPOCKTHPOBAHUS MPEANPHUITHI MO MPOU3BOJCTBY
BSDKYILUX MaTepHaioB

50. O6opynoBaHre W OCHOBBI MPOCKTHPOBAHUS MPEANPHUITHI MO MPOU3BOJCTBY
KepaMUuKu

51. O6opynoBaHye U OCHOBBI MPOSKTUPOBAHUS CTEKOJIbHBIX 3aBOJIOB

52. CriennanbHble TEXHOJIOTUU MTPOU3BOJICTBA BSDKYIIIUX MaTepPUAIIOB

53. CriernanbHbIe TEXHOJIOTUN MTPOU3BOICTBA KEPAMUKH

54, CriennanbHbIe TEXHOJIOTUU CTEKOJI U MaTepUAIOB Ha UX OCHOBE

Ipaxmuxu
55. VYyeOHasi MpakTHKA: MPaKTHUKa MO TMOJYyYEHHUIO MEPBUYHBIX MPO(ECCHOHATBHBIX

YMEHUI M HaBBIKOB, B TOM YHCJI€ MEPBUYHBIX YMEHHUI M HABBIKOB HAay4YHO-HCCIIE0BATEIILCKOM
JESITEILHOCTH

56. [Ipoun3BoacTBEHHAs MPAKTUKA: HAYYHO-HCCIIEI0BaTENbCKask paboTa

S57. [IpousBoacTBEHHAsT MpPAaKTHUKA: TMPaKTHKa IO TOJYYEHHIO NPOo(ecCHOHATbHBIX
YMEHUH U ombITa MPO(pECCHOHATBHON AEATEIbHOCTH
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58. [IpenumoMHas npakTuKa
T'ocyoapcmeennas umozosas ammecmayusi

59. 3ammTa BBITYCKHOM KBAIM(UKAIMOHHOW pabOThl, BKIIOYAs TOATOTOBKY K
MPOIeIype 3alUTHl ¥ IPOLEAYPY 3aLTUThI
Daxyremamugwl
60. [lepeBoa HayYHO-TEXHHUUYECKOW JTUTEPATYPHI
61. I'paxxmanckas 3amuTa B Ype3BbIYANHBIX CUTYALAX
62. BBenenue B MaTeMaTHKy

Bxosmux B OOII no nampasienuto noarotoBku 18.03.01 Xumudeckast TeXHOIOTHS, TPOQHITH
«XUMHUYECKasi TEXHOJOTUS TYroIUIaBKMX HEMETATMYECKUX U CHJIMKATHBIX MaTepHaJIOBY,
BBITIOJTHEHBI B BHUJE OTHAEIBHBIX JTOKYMEHTOB, SIBIISIONIMXCS HEOTHEMJIEMOW YacCThIO JaHHOU

OOIl.
7 OHEHOYHBIE MATEPHUAJIBI

OneHouHble MaTepHalIbl 0 TUCHUIUIMHAM, TpakThkaMm u [THA:
bazosasn uacmo

1. WNHOCTpaHHBIN SA3bIK

2. Odunocodus

3. Uctopus

4, dusznyeckas KyabTypa ¥ CIIOpT

5. Maremaruka

6. HNudopmaruka

7. ®dusnka

8. OO6mrast 1 HeOpraHMU4ecKass XUMHS

9. Opraandeckasi XUMHS

10. dusnyeckas XuMHUs

11. Komnonguas xumust

12. AHanuTHYecKass XUMUS

13.  HmxenepHas rpaduka

14. [IpuknagHas MexaHuKa

15. DIEKTPOTEXHUKA U TTPOMBIIIICHHAS SJIEKTPOHUKA
16.  be3omacHOCTH )KU3HEAEATEIbHOCTH

17.  Tlpomecchl u anmapaTbl XUMHYECKOW TEXHOJIOTHH
18. OO011ast XUMHU4YeCKass TEXHOJIOTUS

19. Cucrembl ynpaBiIeHUs] XUMUKO-TEXHOJIOTHUECKUMHU MTPOIIECCAMHU

Bapuamuenas yacmo

20.  OcCHOBBI 3KOHOMHUKHU U YIPaBJIEHUS MPOU3BOACTBOM B XMMMUYECKOW TEXHOJIOTUU
TYrOIUIaBKUX HEMETAJUIMYECKUX M CHIIMKATHBIX MaTepHaIoB

21. IlpaBoBeneHue B XMMHYECKOH TEXHOJOTMM TYTOIUIABKMX HEMETAUTMUECKHX U
CHJIMKaTHBIX MaTepHaioB

22.  Teopus BEpOATHOCTEH U MaTeMaTHUYECKasl CTATUCTUKA B XUMHUECKOW TEXHOJIOTUH
TYrOIJIaBKUX HEMETANIMYECKUX U CHIIMKATHBIX MaTepHajIoB

23.  JlaboparopHble pabOThI IO OPraHUYECKON XUMUU

24.  dusnueckas XMMHS TYrolJaBKUX HEMETAIIIMUYECKUX U CUIIMKATHBIX MaTepHaIoB

25.  VHcTpyMeHTanbHble METOAbl (DPU3MKO-XMMHUYECKOTO aHaju3a B XUMHUYECKOU
TEXHOJIOTUH TYTOIJIABKUX HEMETAINTNUYECKUX U CUJIMKATHBIX MaTepHUajoB

26.  DOkoyorMsi B XUMHUYECKOW TEXHOJOTMHM TYTOIUIABKMX HEMETAUIMYECKHX H
CHJIMKATHBIX MaTepHAaIOB
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27.  TemnoBble MPOLECCH M arperaThl TYrOMJIaBKUX HEMETAIIIMUYECKUX U CHIIMKATHBIX
MaTepHuasoB

28. HaueprarenbHas reOMeTpUs B TEXHOJIOTMH TYTOIIABKMX HEMETAUTUYECKUX MU
CUJIMKATHBIX MAaTepUajIOB

29. MarepuanoBeeHue B TEXHOJOTHMHM  TYrOIUIABKMX  HEMETAUIMYECKUX U
CUJIMKATHBIX MaTepUajIoB

30. MopenupoBaHue  XHMHKO-TEXHOJIOTHYECKHX  TPOIECCOB B  XHMHUYECKOH
TEXHOJIOI'MH TYI'OIUIABKUX HEMETAJUINYECKUX U CHIIMKATHBIX MaTEpPUAJIOB

31. Munepanoruss W  Kpuctayuiorpagus  TYrOIUIABKMX  HEMETAIUIMYECKHX |
CUJIMKATHBIX MAaTepUaJIOB

32. XuMuyeckas TEXHOJIOTHS TYTOIUIAaBKUX HEMETAIMYCCKHX ¢ CHIIMKATHBIX
MaTepuasoB
33.  JlomonHHUTENbHBIC TJIABBI (PU3UKH B TEXHOJIOTUU TYTOIIAaBKUX HEMETAJUTHUECKUX

Y CUJTUKATHBIX MaTepUAJIOB
34.  JlabopatopHbie pabOThI MO (HU3HUYECKON XUMUHU TYrOTUIABKIX HEMETAIUTHYCCKUAX H
CUJIMKATHBIX MaTepUajIoB

35. OcCHOBBI KBaHTOBOW XHMHH TYTOIUTABKUX HEMETAUTMYCCKUX W CHIIHMKATHBIX
MaTepuasoB
36.  OCHOBBI HayYHBIX HCCIICJIOBAaHUI B TEXHOJIOTUU TYTOILIAaBKHX HEMETAJUTHUECKUX

Y CHWJIMKATHBIX MaTEPHAJIOB

37.  IlpoekTwpoBaHWe JeTajied MallMH W amiapaToB B TEXHOJOTHUU TYTOIUIABKUX
HEMETATNICCKUX M CHIIMKATHBIX MaTepHaJIOB

38. OpraHumyeckas XHMHS B TEXHOJOTHMH TYTIOIUIABKMX HEMETAUTMYECKHX |
CHJIUKATHBIX MaTEPUAIIOB

39.  DnekTHBHBIE KypCHI MO (PU3NUYECKON KYJIBTYPE U CIIOPTY

Jlucyuniunst no evlboOpy (6apuamusHas 4acmo)

40.  BeuucnuTenpHas MaTEeMaTHKa B TEXHOJOTHH TYTOTUIABKUX HEMETALUTHYECKUX H
CHJIUKATHBIX MaTEPHAJIOB

41.  JluckpeTHass MareMaTHKa B TEXHOJIOTHM TYTOIUIABKHX HEMETANIMYECKUX U
CHJIMKATHBIX MaTEpPHAJIOB

42.  Xumuueckas KUHETHKAa W KaTalM3 B XHMHUYECKON TEXHOJIOTUH TYTOTUIABKUX
HEMETAJNIMYCCKUX U CHIIMKATHBIX MaTepUAIIOB

43.  JlonmonmHMUTENBHBIC IIaBbl (PU3NYCCKON XUMUHM TYTrOIJIABKHUX HEMETAJUIMYCCKUX U
CHJIMKATHBIX MaTEPHAJIOB

44,  Xumuueckas TEXHOJIOTHS BSOKYIUX MaTePUAIOB

45.  XumuuecKasi TEXHOJIOTUS KEPaMUKHU

46.  XuMH4YecKas TEXHOJOTHsS CTEKJIa

47. OCHOBBI MEHEIPKMEHTA U MAPKETUHTA

48. OCHOBBI TEXHUYECKOTO PErYJINPOBAHUS U YIIPABICHHUS KA4YECTBOM

49, OOGopynoBaHME€ M OCHOBBI IPOEKTHPOBAHUS MPEANPUATHI IO INPOU3BOACTBY
BSDKYIIIMX MaTepUaioB

50. OOGopynoBaHle M OCHOBBI MPOEKTHUPOBAHMS MPEINPUATHI MO MPOU3BOJCTBY
KEpaMUKHU

51. O6opynoBaHHe U OCHOBBI POEKTUPOBAHMSI CTEKOJIBHBIX 3aBOIOB

52. CriennanbHble TEXHOJIOTHU ITPOU3BOJICTBA BSDKYILUX MAaTEpHAJIOB

53. CriennanbHble TEXHOJIIOTHU ITPOU3BOJCTBA KEPAMUKH

54, CriennanbHble TEXHOJIOTUN CTEKOJI M MaTEpUAJIOB HA X OCHOBE

Ilpaxkmuku
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55.  YyeOHas mpakTHKa: NPaKTUKa MO TMOJYYEHHIO MEPBUYHBIX NPO(PECCHOHATBHBIX
YMEHHUH U HaBBIKOB, B TOM YMCJI€ IEPBUYHBIX YMEHUN U HAaBBIKOB HAYYHO-HCCJIEI0BATEIbCKON
JEeSITEIbHOCTH

56.  Ilpou3BoJCTBEHHAs MPAKTHKA: HAYYHO-HCCIIEA0BATENbCKas paboTa

o7. [Ipou3BojCTBEHHAS TpAKTHKA: MPAKTUKA IO MOJYYCHUIO MPO(ecCHOHATBHBIX
YMEHHH 1 o1bITa IPOPECCUOHATIBHON JESITEIbHOCTU

58.  IlpemnumuomHas mpakTHKa

LI'ocyoapcmeennas umozosas ammecmayus

59. 3ammra BBITYCKHON KBaJM(UKAMOHHONW pabOTHl, BKIIOYAs IOATOTOBKY K

MIPOLIEAYPE 3aIUTHI U IPOLETYPY 3aLUTHI
Daxynremamugwl

60. IlepeBox HAyYHO-TEXHUYECKOH JTUTEPATYPHI

61. I'paxxmaHckas 3aIIMTa B YPE3BBIYAWHBIX CUTYAIHIX

62. BBemeHue B MaTeMaTUKY
Bxoasmux B OOII nmo nanpasnenuto noarotoBku 18.03.01 Xumuueckas TexHOJIOTHS, TPODUITH
«XVMMHYECKasi TEXHOJIOTUSl TYrOIUIABKUX HEMETAUIMYECKUX M CHUJIMKAaTHBIX MaTepHalloBy,
BBITIOJIHEHBl B BHJI€ OTIEIbHBIX JTOKYMEHTOB, SBISIOUIMXCS HEOTHEMJIEMOW YacThiO JaHHOMN
OOIl.

8§ METOANYECKHUE MATEPHUAJIBI 1O JUCHUIIJIMHAM, ITPAKTUKAM U T'HA

Meroanueckue MmaTepralbl 0 IUCHUAIUIMHAM, NTpakThkam u ['MA:
baszosasn wacme

1. HNHOCTpaHHBIN S3bIK

2. dunocodpus

3. Ucropus

4, duznyeckas KyJabTypa U CIIOPT

5. MaremaTrka

6. HNudopmaruka

7. dusnka

8. OO6mras 1 HeOpraHUYecKas XUMUs

9. Opranndeckast XuMus

10. dusnyeckas XuMus

11. Komnongaas xumus

12. AHanuTHYecKast XUMUS

13. HNuxenepHas rpaduka

14, [IpuknagHas MexaHUKa

15. DIEKTPOTEXHHUKA M MMPOMBIIIIJICHHAS 3JICKTPOHUKA

16. BesomacHOCTh KU3HEAEATEIHHOCTH

17. [Iporecchl 1 anmapatbl XAMAYECKOH TEXHOJIOTHH

18. OO01ast XuMHU4UecKass TEXHOJIOTHS

19. Cucrembl ypaBiIeHUs] XUMUKO-TEXHOJIOTHUECKUMHU TTPOIECCAMHU

Bapuamuenas uacmo

20. OCHOBBI PKOHOMUKHU U YIPABIEHUS MPOU3BOJACTBOM B XUMHYECKOW TEXHOJOTUHU
TYTOIUTABKUX HEMETAJNIMYECKUX U CHIIMKATHBIX MaTEpUaIoB

21. [IpaBoBeneHne B XWMHUYECKOW TEXHOJOTHUM TYrOIUIABKMX HEMETANTUYECKHX U
CHJIMKATHBIX MaTepHaiOB

22. Teopus BepoaTHOCTEH U MaTeMaTHYeCKasi CTATUCTHKA B XUMUYECKON TEXHOJIOTHH
TYTOTUIABKUX HEMETAIITMYECKUX M CUITUKATHBIX MaTepPUAIIOB

23. JIaGopaTopHble pabOThI [0 OPraHUYECKON XUMHUH
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24, dusnueckass XUMHUS TYTOIUIaBKUX HCMECTAJNIMYCCKUX U CUJIMKATHBIX MaTCpHUaJIOB

25. WNHcTpyMeHTaNIbHBIE METOABI  (PU3UKO-XMMUYECKOTO aHaM3a B XUMHUYECKOU
TEXHOJIOTHH TYTOTUIABKUX HEMETATNYECKUX M CHIIMKATHBIX MAaTEPUAIIOB

26. DKONOTUST B XMMHYECKOW TEXHOJOTUU TYTOIUIABKUX HEMETAUIMYECKUX U
CWJIMKATHBIX MaTEePHAJIOB

217. TertoBbIe IPOIECCHI M arperarbl TyroTUIABKUX HEMETAJUTMUECKUX U CHITMKATHBIX
MaTepHasoB

28. HavepraTenbHas reoMeTpusi B TEXHOJIOTHM TYrOIUIABKMX HEMETAUTHYCCKUX U
CWJIMKATHBIX MaTePHAJIOB

29. MarepuanoBeieHue B~ TEXHOJIOTMM  TYrOTUIABKMX  HEMETAIMYCCKHX U
CWJIMKATHBIX MaTePHAJIOB

30. MojenpoBanue  XHMHKO-TEXHOJOTHYECKHX  IMPOIECCOB B XUMHYECKOU
TEXHOJIOTHUH TYTOTUIABKAX HEMETANTMISCKUX U CHITMKATHBIX MaTEPHUAJIOB

31. Munepanoruss W KpUcTauiorpadus  TYroIUIaBKUX  HEMETAUIMYECKHX U
CWJIMKATHBIX MaTepPHAIIOB

32. XvMHYecKasi TEXHOJIOTHS TYTOIUIAaBKAX HEMETAUIMYECKHX W CHIIMKATHBIX
MaTepHajIoB

33. JlomoTHATEIBHBIE TJIaBBI (PM3UKH B TEXHOJIOTUU TYTOIIAaBKUX HEMETAJUTHUSCKUX
Y CHWJIMKATHBIX MaTEPHAJIOB

34. JlaGopaTopHbie pabOThl MO PU3NIECKON XUMHUHU TYTOIJIAaBKUX HEMETAJUTMIECKUX U
CHWJIMKATHBIX MaTePHAIIOB

35. OCHOBBI KBaHTOBOW XWMHW TYrOIUIABKMX HEMETALIMYCCKHX M CHIJIMKATHBIX
MaTepuasoB

36. OCHOBBI Hay4YHBIX HCCIEAOBAHUN B TEXHOJOTUHU TYTrOIUIABKUX HEMETaNIMYECKUX
U CHJIMKATHBIX MaTepHaJoB

37. [IpoexTupoBanue neTasiel MallMH W amnmnapaToB B TEXHOJOTHUU TYTOIUIABKUX
HEMETANTHYECKUX U CHUJIMKATHBIX MaTeprajoB

38. Opranuyeckass XUMHS B TEXHOJOTMU TYTOIUIABKUX HEMETaNIMYECKUX U
CHJIMKATHBIX MaTepHaioB

39. DJIIEKTUBHBIE KyPCHI O (PU3UYECKON KYJIBTYPE U CIIOPTY

Jlucyuniunst no evlbopy (6apuamusHas 4acmo)

40. BoruncnuTtenbHas MaTeMaTHKa B TEXHOJIOTMH TYTOIUIaBKUX HEMETaUIMYECKUX U
CHJIMKATHBIX MaTepHaoB

41. JluckpeTHas MaTeMaTHKa B TEXHOJIOTMHM TYTOIUIABKUX HEMETANIMYECKUX H
CHJIMKATHBIX MaTEepPHaIOB

42. XuMuyeckass KMHETMKA M KaTalu3 B XUMHUYECKOM TEXHOJIOTHMH TYTOIUIaBKUX
HEMETANTHYECKUX M CUIIMKATHBIX MaTepUaioB

43. JlononHUTEIbHBIE TJIaBbl (PU3NYECKOW XUMUU TYrOIUIABKUX HEMETAJUIMYECKUX U
CHJIMKATHBIX MaTepHaIOB

44, XuMHYeCcKasi TEXHOJIOTHSI BSDKYILIIUX MaTepHallOB

45, XuMuYeckasi TEXHOJIOTHUS KepaMUKU

46. XuUMHUUecKasi TEXHOJOTHSI CTEKIJIa

47. OCHOBBI MEHEKMEHTa U MapKETUHTa B XUMUYECKOW TEXHOJIOTUU TYrOTUIABKUX
HEMETAINTUYECKUX M CHIIMKATHBIX MaTEpHUaJIoB

48. OCHOBBI TEXHUYECKOTO PETYTUPOBAHUS U YIPABICHUS KaYECTBOM B XUMHUYECKOM
TEXHOJIOTUH TYTOIUIABKUX HEMETANINYECKUX U CUIIMKATHBIX MaTepUajIoB

49. O6opynoBaHre W OCHOBBI TMPOCKTHPOBAHUS MPEANPHUITHA MO MPOU3BOJCTBY
BSDKYILUX MaTepHaiOB

50. O6opynoBaHHe W OCHOBBI MPOCKTHUPOBAHUS MPEANPHUATHI IO MPOU3BOJCTBY
KepaMUKH
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ol. O6opynoBaH#e U OCHOBBI POEKTUPOBAHMS CTEKOJIBHBIX 3aBOIOB

52. CriennanbHble TEXHOJIOTUU ITPOM3BO/ICTBA BSDKYILUX MaT€pUAJIOB
53. CrieninanbHble TEXHOJIOTUU ITPOU3BOJICTBA KEPAMUKH
o4, CriennanbHble TEXHOJIOTUU CTEKOJI M MaTEpUaJIOB HA UX OCHOBE
Ilpaxkmuxu
95. VYyeOHas mpakTHKa: MPaKTUKA [0 IMOJYYEHHUIO MEPBUYHBIX MPO(PECCHOHATBHBIX

YMGHI/Iﬁ M HaBBIKOB, B TOM YMCJIC ICPBUYHBIX YMCHI/Iﬁ 1 HaBBIKOB Hay‘{HO-I/ICCJICIIOBaTeJH)CKOf/'I
JACATCIBHOCTH

56. [IpousBoicTBEHHAS MPAKTHKA: HAYYHO-UCCIIE0BATENIbCKasi paboTa

o7. [IponsBoacTBEeHHAs] MpaKTHKA: TMPAKTHKA IO TOJYYCHHIO NPO(eCcCHOHATBHBIX
YMEHHH 1 onbITa TPOPECCUOHATIBHON JESITENbHOCTH

58. [IpennumniomHas npakTuka

T'ocyoapcmeennas umozosas ammecmayus

59. 3amuTa BBITYCKHOM KBaIM(HUKAIMOHHOM paboThl, BKJIIOYas MOATOTOBKY K
MPOLEAYpE 3alUThI U POLEAYPY 3alUThl DaKy1bmamuesl

60. [lepeBoa HAyYHO-TEXHUYECKON JIUTEPATYPHI

61. I'paxxmaHckas 3anuTa B Ype3BbIYANHBIX CUTYalUsAX

62. BBenenue B MaTeMaTUKy

Bxomsmux B OOII mo nampasnenuto nmoarotoBku 18.03.01 Xumuueckas TexHOJOTHS, TPOdUITH
«XUMHYECKass TEXHOJOTHS TYrOIUIABKUX HEMETAJUIMYECKUX W CHJIMKATHBIX MaTepUaioBy,

BBIIIOJTHEHBI B BUJC OTACIBHBIX AOKYMCHTOB, SBJIAIOIIUXCS HEOTHEMJIEMOM YacThIO )IaHHOﬁ
OOII.
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Mampuuya KomnemeHyuil no HanpaeieHulo noozomosku oaxkanaepos 18.03.01 Xumuueckana mexnonozusn
npoghuns «Xumuueckan mexrHoa02us my20naaeKux HeMemaiiudecKux U CUITUKAMHBIX MAmepuanos)
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K-19

IK-20

MHocTpaHHBIN S3BIK

®dunocodus

HUctopus

duznyeckasi KyabTypa U CIOpT

MaremaTuka

+

Wndopmarnka

dusnka

OO11ast ¥ HeOpraHUIecKast XMMUS

OpraHudeckasi XUMUs

dusznyeckast XUMHUs

+

Komnonanast xumust

BazoBas yacte

AHanuTHYECKast XUMUS U (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IC MCTObI aHaJIM3a

+ 4|+ ]+ [+

+ 4|+ |+ |+

WunxenepHas rpaduka

[IpuknanHas MexaHuKa

+

DJIeKTPOTEXHHUKA U NPOMBIIUICHHAS 3JCKTPOHUKA

bezomacHOCTh XU3HEAECSITEILHOCTH

IIpoueccel 1 annapaTsbl XUMHYECKON TEXHOJIIOTUH

0611135[ XUMHUYCCKass TCXHOJIOT U

=+

Cucremsl YHOPaBJICHUS XUMUKO-TEXHOJIOI'MIYCCKUMU IIpoLecCCaMn

OCHOBBI PKOHOMHUKH H YrpaBJI€HUS ITIPOU3BOACTBOM B XUMHYECKOU
TEXHOJIOTHUH TYT'OINTABKUX HEMCTAJIIMYCCKUX U CUJIMKATHBIX MaTEPHUAJIOB

HpaBOBe,Z[eHI/Ie B XUMHYECKON TEXHOIOTHHU TYI'OIUTaBKHUX
HEMETAJNIMICCKUX U CHJIMKATHBIX MAaTEPHUAJIOB

Teopml BepOHTHOCTeﬁ 1 MaTEMAaTHYCCKasA CTAaTUCTHUKA B TCXHOJIOIHHA
TYI'OIUIABKUX HEMETAJUIMYECKUX U CUJIMKATHBIX MaTEPHUaJIOB

JlabopaTopHbie pabOTHI IO OPraHMYECKON XIUMHHU

dusnyeckas XUMHS TYrOIUIABKUX HEMETAIUTMIECKUX M CHINKATHBIX
MaTepuajoB

O0s3aTeIbHBIE JUCHUITIINHBI

WHcTpyMeHTanbHbIe METOABI (PU3NKO-XUMHUYIECKOT0 aHAIN3a B
XMMHUYECKOH TEXHOJIOTHY TYTOIUTABKAX HEMETAJUTMUECKUX U CHITUKATHBIX
MaTepHaJIoB

DKOJIOTUsl B XUMHYECKOH TEXHOIOTUH TYT'OIUTABKHUX HEMETAJUINYECKUX U
CWIMKATHBIX MaT€pHUaJioB
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I1K-18
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TemnnoBsie IIPOHECCHI U arperaThbl TYIrOINIABKUX HEMETAJUIMUCCKUX U
CUJIMKATHBIX MAaTCPHUAJIOB

+

+

+

HaqepTaTenLHaﬂ reoMETpUA B TCXHOJIOTMU TYTOIIJIABKHUX
HEMCTAJUIMYCCKUX U CUJIMKATHBIX MATCPHUAJIOB

+

+

MaTepI/IaJ'IOBeI[eHI/Ie B TCXHOJIOT'UU TYT'OIUIABKUX HEMETAJUIMYCCKUX U
CUJIMKATHBIX MAaTCPHUAJIOB

MOZ[eJ'II/IpOBaHI/Ie XUMHUKO-TEXHOJIOTHICCKUX MPOLIECCOB B XUMHUYECKOM
TEXHOJIOI'MU TYT'OIIABKUX HEMETAJVIMUCCKUX U CUJIMKATHBIX MAaTCPUAJIOB

MI/IHepaJ'IOFI/IH u KpI/ICTaJ'IJ'IOI’pa(l)I/IH TYTrOIJIaBKUX HEMETAJUIMIYCCKUX U
CUJIMKATHBIX MAaTCPHUAJIOB

XuUMHUYeCKasi TEXHOJOT U TYTOTIABKUX HEMETAITMUECKUX U CUITHKATHBIX
MaTepHAaJIOB

JIOHOJ'IHI/ITCJ'IBHBIC TJ1aBbI d)I/ISI/IKI/I B TEXHOJIOT'UU TYT'OIJIaBKUX
HEMCTAJINIMYCCKUX U CHJIMKATHBIX MAaTCpHUaJIOB

JlaGopaTopHbie paboThl IO (PU3NUECKON XMMUH TYrOIMIaBKHX
HEMCTAJINIMYCCKUX U CHJIMKATHBIX MAaTCpHaJIOB

OCHOBBI KBAHTOBOW XUMHUHU TYTOIUTaBKUX HEMETAIIINICCKUX U
CWJIMKATHBIX MaTEpHUaJIOB

OCHOBBI Hay4YHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ B TEXHOJIOTHH TYT'OIUIaBKUX
HEMETAJIJIMUCCKUX U CUJIIMKATHBIX MAaTEPHUAJIOB

IIpoexTupoBanue neTajiell MalIvH U allllapaToB B TEXHOJIOTUU
TYrOIIABKUX HEMETAUIMIECKUX M CHIIMKATHBIX MaTepUaoB

OpFaHI/I‘IeCKaﬂ XUMUS B TEXHOJIOTUH TYT'OIUIaBKUX HEMETAJUIMYECKUX 1
CWJIMKATHBIX MaT€pHUaJIOB

DJIeKTUBHBIE KYPChI O GU3NYECKOH KYIABTYpE U CIIOPTY

BerauciaurensHas MaTeMaTHKA B TEXHOJIOTHH TYI'OIUTaBKHUX
HEMETAJIMICCKUX U CHJIIMKATHBIX MAaTEPHUAJIOB

I[I/ICKPCTHaH MaT€MaTHUKa B TEXHOJIOTUH TYT'OINIAaBKUX HEMETAJITTMICCKUX
1 CHJIMKAaTHBIX MaTEpHaIOB

XuMudecKas KHHETHKA U KaTalln3 B XUMHUYECKON TEXHOIOT MU
TYI'OIUIABKUX HEMETAINIMICCKUX U CUJIMKATHBIX MaTCpHaAIOB

I[OHOJIHI/ITCJILHLIG TJIaBbI q)HSH‘IeCKOﬁ XUMHUHU TYTOIUTaBKUX
HEMETAJNIMICCKUX U CHJIMKATHBIX MAaTEPHUAJIOB

XuMHUIecKask TEXHOIOTHsI BsDKYIINMX MaTCpHaIOB

XuMHuIecKasi TEXHOIOTHSI KEpaMUKHN

+

+

+

+

JIMCIUILIMHBI 10 BEIOODY

XuMuJecKas TEXHOIOTHS CTEeKIa

OCHOBEBI MEHEDKMEHTa W MAapKETUHIa B XAMHYCCKOM TEXHOJIOTHHU
TYTOIUTABKUX HCMCTAJIJIMYCCKUX U CWJIMKATHBIX MATCPHAJIOB
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K-17
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OCHOBBI TEXHUYECKOT'O PETYIMPOBAHMS U YIIPABIICHHSI KAUECTBOM B
XUMUYECKON TEXHOJOTUHU TYTOIJIABKUX HEMETAJTMUECKUX U CHITMKATHBIX
MaTepuaioB

+

+

OO0opynoBaHue U OCHOBBI IPOEKTUPOBAHUS MIPEATIPUSITHI 110
MIPOU3BOJCTBY BSDKYIIMX MaTEpUaIoB

OO0opynoBaHuE U OCHOBBI MPOEKTUPOBAHUS MIPEATIPUSITHH 110
MIPOU3BOJCTBY KEPAMHUKHU

O6opy£[013aHI/Ie 1 OCHOBBLI IMTPOCKTHUPOBAHUS CTCKOJIBHBIX 3aBO/I0OB

CHeHI/IaJ'H)HI)Ie TEXHOJIOI'MH IMPOMU3BOJCTBA BSLKYIINX MATCPUAJIOB

CHeHI/IaJ'H)HI)Ie TEXHOJIOTUH IMPOMU3BOJICTBA KEPAMUKHU

+

+

+

CHCHI/IaﬂbeIC TEXHOJIOI'MH CTCKOJI U MAaTEpUaJIOB HAa NX OCHOBE

IIpakTuku

VYueOHast MpakTHKa: MMPaKTHKa O MOJTYy4eHHI0 PodeCCHOHATBHBIX
YMEHHI ¥ HABBIKOB, B TOM YHMCJIE IEPBUYHBIX YMEHHI U HAaBHIKOB
Hay4HO-HCCIIEI0BATENILCKON IEATEIbHOCTH

[Ipon3BOACTBEHHAs NPAKTHKA: HAYYHO-HCCIEA0BATENbCKas paboTa

ITponsBoncTBEHHAs MPaKTHKA: MPAKTHKA 110 MOITYYEHHIO
npo¢ecCHOHANILHBIX YMEHUH M ONbITA MPO(eCcCHOHANBHON AESTEIbHOCTH

IIpenunioMmHasl NpakTHKa

™

>

3amuTa BBITYCKHOW KBaIH(UKAIMOHHOMH pabOThI, BKIIOYAs OITOTOBKY
K IPOLEYpE 3aLIUThl U NPOLENYPY 3aLIUThI

®DaxyJIbTaTUBbI

[IepeBol HAyYHO-TEXHUYECKOM JIMTEPATYPHI

I'paknanckas 3amura B Ype3BbIYANHBIX CUTYALUAX

BBenenue B MaTeMaTUKy
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	«Математика»
	2. В результате изучения дисциплины обучающийся по программе бакалавриата должен:
	Знать:
	Уметь:
	Владеть:
	3. Краткое содержание дисциплины
	Раздел 2. Функция одной переменной. Предел функции. Непрерывность функции.
	Раздел 3. Дифференциальное исчисление функции одной переменной.
	Раздел 4. Интегральное исчисление функции одной переменной.
	2 семестр
	Раздел 6. Кратные интегралы.
	Раздел 7. Криволинейные и поверхностные интегралы.
	Криволинейный интеграл по координатам: определение, физический смысл, свойства. Вычисление криволинейного интеграла. Формула для вычисления работы при перемещении материальной точки в силовом поле вдоль некоторого пути. Формула Грина для вычисления кр...
	3 семестр
	Раздел 8. Дифференциальные уравнения первого порядка.
	Раздел 9. Дифференциальные уравнения второго и n-го порядка.
	Раздел 10. Системы дифференциальных уравнений.
	Системы линейных дифференциальных уравнений первого порядка, решение методом исключения. Системы линейных дифференциальных уравнений первого порядка, метод вариации произвольных постоянных. Системы линейных однородных уравнений первого порядка с посто...
	Раздел 11. Числовые и функциональные ряды.
	Числовые ряды: основные понятия, сходимость ряда. Необходимый признак сходимости ряда. Свойства сходящихся рядов. Достаточные признаки сходимости знакоположительных рядов: интегральный признак Коши; признаки сравнения рядов; признак Даламбера; радикал...
	4. Объем учебной дисциплины
	«Физика»
	Знать: (1)
	Уметь: (1)
	Владеть: (1)
	3. Краткое содержание дисциплины (1)
	4. Объем учебной дисциплины (1)
	«Общая и неорганическая химия»
	«Курсовая работа по неорганической химии»
	2. В результате изучения дисциплины обучающийся по программе бакалавриата должен: (1)
	Раздел 1. Электрические цепи.
	1.1. Основные определения, описания параметров и методов расчёта электрических цепей.
	1.2. Электрические измерения и приборы.
	1.3. Анализ и расчёт линейных цепей переменного тока.

	Раздел 2. Электромагнитные устройства и электрические машины
	2.1. Трансформаторы.
	2.2. Асинхронные машины.
	3.2. Источники вторичного электропитания и усилители электрических сигналов.
	1.1. Основные определения и положения.
	Химическая технология. Объект химической технологии. Межотраслевой характер химической технологии. Развитие химических производств и химической технологии. Место химической технологии в промышленной сфере и методов химической технологии в нехимических...
	1.2. Химическое производство.
	2.2. Химические процессы.
	Определение. Классификация химических процессов по различным признакам - химическим (вид химической реакции, термодинамические характеристики, схема превращений) и фазовым (число и агрегатное состояние фаз).
	2.3. Химические реакторы.
	Определение и назначение химического реактора. Реакторы в химических и нехимических отраслях промышленности. Обзор типов химических реакторов, их структурные элементы (реакционная зона, устройства ввода и вывода, смешения, разделения и распределения п...
	2.4. Промышленные химические реакторы.
	3.1. Структура и описание химико-технологической системы.
	3.2. Анализ ХТС.
	3.3. Синтез ХТС.
	Понятие и задачи синтеза (построения) ХТС. Основные этапы разработки ХТС. Роль математических и эвристических методов.

	Раздел 4. Промышленные химические производства.
	Раздел 1. Основы теории государства и права.
	Раздел 2. Отрасли публичного права.
	2.2. Основы административного права. Понятие и предмет административного права. Общая характеристика Кодекса РФ об административных правонарушениях. Административные правонарушения: понятие и признаки. Административная ответственность: понятие и принц...
	Раздел 3. Отрасли частного права.

	«Теория вероятностей и математическая статистика в химической технологии тугоплавких неметаллических и силикатных материалов»
	1. Цель дисциплины – формирование  системы основных понятий, используемых для построения важнейших математических моделей, и умения использовать математические методы для описания различных процессов.
	Знать: (2)
	Уметь: (2)
	Владеть: (2)
	3. Краткое содержание дисциплины (2)
	2. Математическая статистика.
	4. Объем учебной дисциплины (2)
	«Дополнительные главы физики в технологии тугоплавких неметаллических и силикатных материалов»
	Знать: (3)
	Уметь: (3)
	Владеть: (3)
	3. Краткое содержание дисциплины (3)
	4. Объем учебной дисциплины (3)
	«Дискретная математика в технологии тугоплавких неметаллических и силикатных материалов»
	3. Краткое содержание дисциплины (4)
	3. Краткое содержание учебной практики: практики по получению первичных профессиональных умений и навыков, в том числе первичных умений и навыков научно-исследовательской деятельности
	1. Опасности природного характера. Стихийные бедствия,  явления природы разрушительной силы – землетрясения,  наводнения, селевые потоки, оползни, снежные заносы, извержение вулканов, обвалы, засухи, ураганы, бури, пожары.
	2. Опасности техногенного характера. Аварии и катастрофы на радиационно опасном объекте, химически опасном объекте, биологически опасном объекте; на транспорте (железнодорожном, автомобильном, речном, авиационном); на гидросооружениях; на коммунальных...
	3. Опасности военного характера. Применение оружия массового поражения (ядерного, химического, биологического), обычных средств с зажигательным наполнением, новых видов оружия. Зоны заражения от средств поражения и их воздействие на население и окружа...
	4. Пожарная безопасность – состояние защищенности населения, имущества, общества и государства от пожаров. Пожарная опасность (причины возникновения пожаров  в зданиях, лесные пожары). Локализация и тушение пожаров.  Простейшие технические средства по...
	5. Комплекс мероприятий гражданской защиты населения.
	6. Оказание первой медицинской помощи при ожогах, ранениях, заражениях. Проведение частичной санитарной обработки кожных покровов человека при выходе из зон радиоактивного, химического и биологического заражения (загрязнения), из зон пожаров.
	7. Ликвидация последствий чрезвычайной ситуации. Радиационная и химическая разведка очага поражения (заражения). Аварийно-спасательные работы. Специальная обработка техники, местности, объектов (дезактивация, дегазация, дезинфекция, дезинсекция).
	Знать: (4)
	Уметь: (4)
	Владеть: (4)
	3. Краткое содержание дисциплины (5)
	4. Объем учебной дисциплины (4)
	Нормативно-методическое обеспечение текущего контроля успеваемости, промежуточной аттестации и ГИА обучающихся по ООП бакалавриата осуществляется в соответствии с ФГОС ВО и локальными нормативными актами университета.
	Текущий контроль, промежуточная аттестация и аттестационные испытания итоговой (государственной итоговой) аттестации выпускников ООП бакалавриата
	Текущий контроль и промежуточная аттестация по всем видам учебной деятельности обучающихся осуществляется в соответствии с требованиями Положения о рейтинговой системе оценки качества учебной работы студентов в РХТУ им. Д.И. Менделеева, принятого реше...
	Текущий контроль успеваемости обучающихся обеспечивает оценку уровня освоения дисциплин, прохождения практик, выполнения ВКР и проводится преподавателем на любом из видов учебных занятий. По результатам текущего контроля успеваемости три раза в семест...
	Промежуточная аттестация проводится в форме экзаменов, зачетов с оценкой и зачетов для всех курсов по дисциплинам и практикам, предусмотренным учебным планом направления подготовки 18.03.01 Химическая технология. Результаты сдачи зачетов оцениваются н...
	При освоении настоящей ООП бакалавриата изучение части дисциплин может быть заменено на онлайн-курсы, при условии, что в результате освоения онлайн-курса формируются те же компетенции (части компетенций), что и в рамках указанных дисциплин. Онлайн-кур...
	ГИА осуществляется в соответствии с требованиями Положения о порядке проведения государственной итоговой аттестации по образовательным программам высшего образования – программам бакалавриата, программам специалитета, программам магистратуры в РХТУ им...
	К ГИА допускаются обучающиеся, не имеющие академической задолженности и в полном объеме выполнившие учебный план по ООП бакалавриата в соответствии с ФГОС ВО по направлению подготовки 18.03.01 Химическая технология. Для проведения ГИА в университете е...
	Тема ВКР персонально для каждого обучающегося утверждается приказом ректора по университету перед началом преддипломной практики. Данным приказом утверждается также руководитель ВКР. Перед началом выполнения ВКР обучающийся совместно с руководителем с...
	Защита ВКР проводится на открытых заседаниях ГЭК с участием не менее двух третей ее состава. График защиты ВКР составляется по согласованию с обучающимися и доводится до сведения обучающихся не позднее, чем за 30 дней до начала работы ГЭК. Результаты ...
	Для обучающихся из числа инвалидов и лиц с ограниченными возможностями здоровья ГИА проводится с учетом особенностей их психофизического развития, индивидуальных возможностей и состояния здоровья.


