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1 OBIIIUE ITOJIOKEHU S

1.1. OcHoBHas npodeccuoHaIbLHasi o0pa3oBaTe/ibHasi MporpaMMa BbICIIEro oopa-
30BaHMA - IPOrpaMMa MOAroTOBKHU 0akajJaBpoB (aajee - nporpamma 0akanaspuara, OOII
O0axkajaBpuaTa), peaquszyeMas B COOTBETCTBMM C (pefepalbHbIM TOCYIapCTBEHHBIM 00pa-
30BaTeNbHBIM CTAaHIAPTOM BBICHIET0 0Opa3oBaHus (enepabHbIM TOCYIapCTBEHHBIM OIOKET-
HbIM 00pa30oBaTeNbHBIM YUpEXKJICHHEM Bblcuiero oOpa3oBaHus «Poccuiickuii  XHUMHKO-
TEXHOJIOTMYECKUN yHuBepcureT umeHu /[[.M. MeHnneneeBa» 10 HalpaBiICHUIO IOATOTOBKH
18.03.02 - Juepro- u pecypcocoeperawiinue npouecchbl B XMuMH4YeCKOH TeXHOJIOTMU, HedTe-
XHMMHH W OHMOTEXHOJIOTHHM, HaNpaBJeHHOCTh (Mpopuab) MNOAroToBKH «OxpaHa
OKpysKamollell cpelbl H PAaUMOHAJIbHOE MHCIOJb30BaHME TNPUPOIHBIH pecypcoBy,
IpeCTaBIsieT COOOW KOMIUIEKC OCHOBHBIX XapaKTEPHCTUK OOpa30BaHMs, OpPraHU3alMOHHO-
MeJaroru4ecKux ycCJIoBHM, (OpM aTTecTali, KOTOPHIM TPEACTaBICH B BHAE oOOmmIeH
XapaKTepUCTHKH MporpaMMbl OakalaBpuara, ydeOHOTo IUIaHA, KaJeHJApHOro Yy4eOHOTro
rpapuka, pabouux MporpamMM AUCLUIUIMH, @pPOrpaMM IPaKTHUK, OLIEHOYHBIX CpPEJICTB,
METOUYECKMX MaTEPUAIOB.

1.2 HopMaTuBHBIEC AOKYMEHTBI AJIsl pa3padoTKu NpOrpaMmbl 0akajlaBpuara 1o
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

— ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoit
Denepauuny;

- [Tpuka3z Munobpuayku Poccum ot 12.03.2015 r. Ne 227 «OO06 yTBepxkIeHUH
(enepasbHOrO TOCYAAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApTa BBICHIETO OOpa30BaHUS 110
HarpasjeHuto noarotoBku 18.03.02 DHepro- u pecypcocbeperaroniye mporecchl B XUMUYECKON
TEXHOJIOTUH, HEPTEXUMHUHU U OMOTEXHOJIOTUH (YpOBEHb OakajaBpuaTa)» (3aperHCTPHPOBAHO B
Muntocte Poccum 27.03.2015 Ne 36590) (manee - ®I'OC BO mo HampaBieHHIO TOATOTOBKH
18.03.02 Duepro- u pecypcocbOeperaroiye mpouecchl B XUMUYECKOW TEXHOIOTHH, HEPTEXUMUU
1 OMOTEXHOJIOTHH (YPOBEHB OaKajaBpuaTa);

— [Ipukaz Munobprayku Poccum ot 05.04.2017 Ne 301 «OO06 yTBepKaeHUU
[lopsiaka  opraHuM3ald M OCYLIECTBICHMS  OOpa30BaTENbHOW  JEATENBHOCTH IO
0o0pa3zoBaTeNbHBIM IIpOrpaMMaM BBICHIETO OOpa3oBaHHUsS — MporpaMMmaM OakajlaBpuara,
nporpaMMam CHerralInTeTa, IPorpaMMaM MarucTpaTypb».

1.3 O0mas xapakTepucTHKA NPOrpaMMbl 6akalaBpuaTa

[eabio mporpaMmbl 0akajaBpuaTa SBISETCS CO3JaHUE JUIsI OOyYarOIIMXCS YCIOBHI
JUIE TIPUOOpETeHUs HEOOXOIUMOIO Il OCYIIECTBICHUS NPO(ECCHOHATBHON NesATeNbHOCTH
YPOBHS 3HAHUM, YMEHH, HaBbIKOB, OIbITAa JIEATEIHHOCTH U MOJITOTOBKU K 3aIIMTE BBITYCKHON
KBaJTH(PHUKAIIMOHHOH paboThI.

[Tonyuenune oOpazoBaHHsl MO 00pa3OBAaTENBLHOM IMpOrpamMMe BBICIIETO O0Opa3oBaHUS —
nporpamMMe OakajlaBpuara JIOIyCKAaeTcsl TOJIBKO B 00pa3oBaTEIbHONW OpPraHM3allMi BBICIIETO
00pa3zoBaHMs U HAYYHOUH OpraHU3alny (Janee — OpraHu3aImsl).

OOyuenne 1o 00pa30BaTENbHOM MporpaMMme BBICHIETO OOpa30BaHUS — IMpPOrpaMMme
OakanmaBpuaTa B 00pa30BaTEIbHON OpPraHU3aIliu OCYIIECTBISECTCS B OYHOM M 3a04HOM (dopmax
oOyuenus. O6beM mporpammsbl O6akanaBpuata coctapiser 240 3aueTHBIX €AMHUI] (Janee — 3.€.)
BHE 3aBHCHUMOCTH OT (opMmbl 0OydeHHs, MPUMEHSIEMBbIX OO0pa30BATEIbHBIX TEXHOJIOTHIA,
peanu3any MporpamMMbl OakanaBpHaTa C HCIOJIb30BAHUEM CETEBOH (DOPMBI, peamu3aiu
nporpaMMbl  OakanaBpuara IO WHIUBUIYaJbHOMY Yy4eOHOMY IUIaHy, B TOM 4YHCIE MpU
YCKOPEHHOM OOY4YCHHH.

Cpox nomyueHust 00pa3oBaHus 10 MporpaMMe OakajiaBpuara:

B OYHOI (hopme 00yUeHHs, BKIIIOUAsI KAHUKYJIbI, IIPEIOCTABIsIEMbIE TTOCIE TPOXOKIACHUS
roCy/IapCTBEHHOW UTOTOBOM aTTecTaluy, BHE 3aBUCUMOCTH OT MPUMEHSEMBIX 00pa30BaTeIbHbIX



TEXHOJIOTHI cocTaBiisieT 4 roga. OObeM mporpaMMbl OakajgaBpuaTa B OYHOU GopMe 0O0ydeHHs,
peanu3yeMslii 3a 01uH y4eOHbIH roj, coctasiuset 60 3.e.;

B 3a04HON (opme oOydeHHS, BHE 3aBUCHMOCTH OT IMPHUMEHSIEMBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH, YyBEIWYMBAETCS HE MeHee 4eM Ha 6 MecsueB M He Ooinee yem Ha | rox mo
CpPaBHEHHUIO CO CPOKOM TIOJNIy4eHHs oOpazoBaHHs MO O4yHOW ¢opme o0yueHus. OObeM
nporpaMMbl OakajgaBpuaTa 3a OJUH y4eOHBIH roJl Mo 0YHO-3a04HON (hopMe 00yUCHHSI HE MOXKET
COCTaBIIATEL Oosiee 75 3.€.;

npu oOyYeHUH 10 MHIUBHIYaJbHOMY y4eOHOMY IJIaHy, BHE 3aBHCHMOCTH OT (hOPMBI
0o0ydeHusl, COCTaBIIIET HE OoJjiee CpoKa TMONMydeHHs O0Opa3oBaHHs, YCTAHOBJICHHOTO IS
COOTBETCTBYIOIIEH (hOpMBI 00yUEHHs, a IPH O0YUYCHUHU 110 WHAMBUIYATBHOMY YUeOHOMY IUIaHY
JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI MOXKET OBITh YBEIMYEH MO MX KEJIAHUIO HE
6osiee yem Ha 1 roJ MO CPaBHEHMIO CO CPOKOM MOTYUEHHUSI 00pa30BaHUs Ui COOTBETCTBYIOIICH
dbopmbl 00yueHuss. O0beM TporpamMmbl OakajlaBpuata 3a OJMH Y4eOHBIN TOJl TPU OOyYECHHH TI0
UH/IMBUYalIbHOMY Y4e€OHOMY IUIaHy BHE 3aBHCHUMOCTH OT ()OpMBI OOYyYEHHUS COCTaBISIET HE
MOJKET COCTaBJIAThH Oosee 75 3.e.

KonkperHblii cpok mnoiydeHuss oOpa3oBaHUS M O0BEM NporpaMMbl OakanaBpHara,
peann3yeMblii 3a 0JuH y4eOHBII T0o/1 [0 UHIMBUYaTbHOMY IUIAHY ONPEAEISIOTCS OpraHu3alei
CaMOCTOSITENILHO B IIPEJIeNiaX CPOKOB, YCTAHOBICHHBIX HACTOSIIUM ITYHKTOM.

[Ipu peanuzanuu mnporpammbl OakalaBpuaTa OpraHu3alds BIOpaBe MPUMEHSTH
3NIEKTPOHHOE 00YYEeHHE U TUCTAHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTUH.

[Ipu oOyueHMM UL C OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBbSl 3JIEKTPOHHOE
o0yueHHe W JUCTAHIIMOHHBIE OOpa30BaTENbHBIE TEXHOJOTHH JIOJKHBI IPEAyCcMaTpUBaTh
BO3MOXKHOCTh MpueMa-nepeaadn nHhopMauu B JOCTYIHBIX 111 HUX (popmax.

Peanuzanus nporpaMMsel OakanaBpuaTa BO3MOXKHA C UCIOJIb30BAaHUEM CETEBOM (DOPMBI.

OObpazoBatenbHasi JEATENBHOCTh IO MporpamMme OakanaBpuaTa OCYIIECTBISETCS Ha
rocyaapcrBeHHOM s3bike Poccuiickoit denepanuu, €cid UHOE HE ONPEINEICHO JIOKaIbHBIM
HOPMAaTUBHBIM aKTOM OpraHM3aIIH.

CrpykTypa mporpamMMmbl OakajaBpuaTa BKIIOYAaeT 00s3aTelbHYI0 4acTh (0a30ByI0) U
4acTh, (OPMUPYEMYIO Y4YaCTHHKAMHU oOO0pa30BaTeIbHBIX OTHOIIEHWU (BapHATHBHYIO). ITO
o0ecreynBaeT BO3MOXKHOCTh peau3allii MporpaMMm OakallaBpHara, HMEIOIUX pa3InyHYIO
HaIpaBJIeHHOCTH (MTpodiib) 0Opa3oBaHMs B paMKax OJHOTO HaIlpaBJIEHUS MOJATOTOBKH (Hayiee —
HaNpaBJIEHHOCTH (MPO(UIIb) TPOTPAMMBI).

[Iporpamma GakanaBpuaTa COCTOUT U3 CICTYIONTUX OJIOKOB:

brox 1 «/luciuruiuHbl (MOZYJH)», KOTOPBIA BKJIIOYAET JUCIUIUIMHBI (MOMIYJIH),
OTHOCsIMecs K 0a30BOM 4YacTW MPOrpaMMbl, U JUCHUIUIMHBI (MOJYJH), OTHOCSIIHECS K ee
BapUaTUBHOU YaCTH.

brok 2 «IIpakTuku», KOTOpHI B TOJHOM O0OBEME OTHOCHTCS K BapHAaTUBHOW YacTH
POTPaMMBI.

brok 3 «locymapcTBeHHass WTOTOBas aTTECTAlMA», KOTOPBIA B IOJTHOM OO0BeMe
OTHOCHUTCS K 0a30BOM YacTH MpOrpaMMbl W 3aBEPIIACTCS IPHCBOCHHEM KBaTU(UKAIHH,
YKa3aHHON B TEpPEeUYHE CHEIUATBHOCTEH W HANpaBJIE€HWW TOJITOTOBKH BBICIIETO OOpa3oBaHUS,
yTBepkaaeMoM MuHUCTEPCTBOM 00pa3zoBaHus U Hayku Poccuiickoit deneparui.

CrpykTypa nporpammsbl 0aKajlaBpuara

CrtpyKkTypa nmporpaMMbl MarucTpaTypbl O0Bem nporpammbl OakanaBpuaTa
B 3aYCTHBIX CIUHUIIAX

brox 1 Jlucrunauael (MOYJN) 216
bazoBas yactb 96 — 108
BapuaruBHas yacTb 108 -120

brox 2 [TpakTuku 15-18
BapuaruBHas yacTb 15-18

Biok 3 ["ocynapcTBeHHAs NTOTOBAsI ATTECTAIIMS 6-9




| BasoBas yacTh 6-9

O0BemM nporpaMmbl OakajaBpraTa 240

B bnok 1 «luctunnuael (Moaynn)» B ba3oByro 4acTh BXOAST MUCIUIUIMHBI (MOJIYIIH),
OTHOcAIIMecs K 0a30BOM YacTu MporpaMMbl OakaisaBpuara, KOTOpbIE SBISIOTCS 00s3aTeNbHBIMU
JUISL OCBOCHUSI OOYYarOIIMMCSl BHE 3aBUCHMOCTH OT HAMPAaBICHHOCTH (MPOQUIs) MPOrpaMMBI
OakanaBpuaTa, KOTOPYyI0 OH ocBauBaeT. HaGop mucuurme (Moayseit), oTHocAnmxcs K 6a30Boi
yacTH NporpaMMbl OakanaBpuaTa, OpraHH3alUsl OMNpENeNsieT CaMOCTOSTeNIbHO B 0OOBEMeE,
ycranoBieHHOM ®PI'OC BO mno nampaBienmio 18.03.02 Duepro- m pecypcocbeperaromme
IpOLECChl B XUMHUYECKOM TEXHOJOTMH, HEPTEeXUMUU U  OHOTEXHOJOTHMH (ypOBEHb
OakanaBpuaTa), C y4eTOM COOTBETCTBYIOIICH (COOTBETCTBYIOIIMX) MNPUMEPHOH (IPUMEPHBIX)
OCHOBHOM (OCHOBHBIX) 00pa3zoBaTeiibHOM (00pa30BaTeIbHBIX) TPOTrPaAMMBI (IIPOTPaAMM).

JucuumumHel (Moaysn) 1o ¢puinocopuu, UCTOPUN, HHOCTPAHHOMY S3BIKY, 0€30MaCHOCTH
KU3HEACITEIIPHOCTH PEATM3YIOTCS B pamMKax 0a3oBoii yactu bioka 1 «/lucuummimabl (MOIYITH)»
nporpaMmel 6akanaBpuata. O0beM, collepkaHue U MOPSIOK peaTH3alii JUCIUTUTHH (MOIYJTICH )
OTpeIeNIIeTCsl OpraHu3alKe CaMOCTOSTENbHO.

JucuuIuinHel (MOAYNN) IO PU3UUECKON KyJIbType U CIOPTY PEaln3yIOTCs B paMKax:

bazoBoit yactu broka 1 «/lucuummmas! (MOIy)H)» MpOrpaMMbl OakanaBpuaTa B 00bemMe
HEe MeHee 72 aKaJieMUYeCcKHX 4acoB (2 3.e.) B 04HOH Gopme 00yueHus;

AJICKTUBHBIX JUCHMIUIMH (MOMaysei) B oObeMe He MeHee 328 akaJIeMHYEeCKHUX YacoB.
VYKa3aHHBIE aKaJEMHUYECKUE Yachl SIBISIOTCS OOA3aTEIbHBIMH JJISI OCBOCHHMS M B 3a4YEeTHBIC
€MHUIIBI HE TIEPEBOIUTCSI.

JiucuumuinHel (MOAyNn) 1o (PU3NYECKON KyJIbType M CHOPTY PEaIM3yIOTCS B TOPSIKE,
YCTaHOBJICHHBIM OpraHu3anuei. s MHBAJIWIOB W JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsSI OPraHU3AIUS YCTAHABIMBAET OCOOBIN MOPSAIOK OCBOCHMS JUCLHUIUIMH (MOZYJEH) 1o
bu3nYeCcKOoil KyJIbType U CIIOPTY C YUETOM COCTOSIHHSI X 37J0POBbSI.

B bnok 1 «/lucuummmubel (Momyiu)» B BapuaTMBHYIO 4YacTh BXOIAT JUCIUILIAHBI
(MOmynM), OTHOCSIIMECS K BapuUaTUBHOM 4YacTH MporpaMMmbl OakalaBpuaTa, W MPAKTHKH,
KOTOpbIE ONpEACISIIOT HaNpaBlIeHHOCTh (Mpoduib) mporpaMmbl  OakanaBpuaTta. HaOop
JUCHUIUIMH (MOAYJeH), OTHOCALIMXCA K BapUaTHBHOM YacTH MpOrpaMMbl OakanaBpuara, U
NPaKTUK OpraHM3alys ONpeeisieT CaMOCTOATENbHO B o0beMe, ycraHoBieHHOM PI'OC BO no
HarnpasieHuto 18.03.02 DHepro- u pecypcocbeperaromniye mporecchl B XAMUYECKONW TEXHOJIOTHH,
HepTexumMuu U OuotexHonoruu (ypoBeHb OakamaBpuara). [locnme BbIOOpa oOyuarommmcs
HarpaBjaeHHOCTH (TIpoduiis) mporpamMMbl HAOOP COOTBETCTBYIOUIUX ITUCIHUIUINH (MOAYJEH) U
NPAaKTUK CTAHOBUTCS 003aTEIbHBIM U1 OCBOCHHS 00yYaIOIIMMCSI.

B bmok 2 «lIpaktukm» BXomAT ydeOHas ¥ TPOW3BOJCTBEHHAs, B TOM YHCIIC
IPEIIUIUIOMHAs, PAKTUKH.

Tunel yaeOHON MPAKTHKH:

- TMPaKTHUKA MO MOJYYCHUIO MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHH U HABBIKOB.

Tunbl TPOU3BOACTBEHHON MPAKTUKU:

- MPaKTHKa MO MOJYYCHUIO MPO(PECCHOHATBHBIX YMEHUH M OMNbITa MpOodecCHOHATbHON

NesITeNIbHOCTH;

- Hay4HO-HCCIJIeZIOBATENIbCKasl paboTa.

Crioco0bI TpoBeICHNS YUeOHOM U MPOU3BOICTBEHHON MTPAKTHK:

- CTallMOHapHas;

- BbIE3/Has.

[Ipenmunomuas NpaKTUKa  TPOBOAMTCS  JUIS BBITIOJTHEHUS BBIITYCKHOM
KBATH(UKAITMOHHON PaOOTHI U SIBISETCS 00s13aTEIBHOM.

[Ipu pazpaborke mporpamMMm OakaiaBpuara OpPTraHU3alUs BBIOMPACT TUIBI MPAKTUK B
3aBUCUMOCTH OT BHJA (BUIOB) JEATEIBHOCTH, Ha KOTOPBIA (KOTOpHIE) OpPHEHTHpPOBAHA
nporpamMma OakanaBpuata. OpraHu3anus BIpaBe NMPEeIyCMOTPETh B MporpaMMe OakaiaBpuaTa
VHBIE TUIBI NPAKTUK JOMOIHUTENBHO K ycTaHOBIeHHBIM PI'OC BO no Hanpasnenuto 18.03.02
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OHepro- u pecypcocOeperarone Mporeccbl B XUMHYECKOM TEXHOJOTUH, HEPTEeXUMHUH U
6uoTtexHosoruu (ypoBeHb OakanaBpuara).

VYyeOHass ¥ (WMJIM) MPOU3BOJCTBEHHAS MPAKTUKH MOTYT MPOBOJIUTHCS B CTPYKTYPHBIX
MO/Apa3IesICHUsIX OpraHu3aliu.

Jis nui ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbSI BBIOOP MECT IMPOXOKICHUS
MPAKTUK YYUTHIBAET COCTOSHUE 370POBbs U TPEOOBAHUS 11O JOCTYITHOCTH.

B bnox 3 «l'ocygapcTBeHHass WTOroBas aTTeCTallUs» BXOJUT 3allUTa BBITYCKHON
KBTM(DUKAIIMOHHOW pa0OThI, BKIIIOYAsl MOJATOTOBKY K 3alllUTE M MPOLEAYPY 3allUThl, a TaKKe
MOJArOTOBKAa K CJaye M cAada rOoCyJapCTBEHHOTO 3K3aMeHa (€ciM OopraHu3alus BKIIOYHIIA
rOCyJJapCTBEHHBIN 3K3aMEH B COCTAB rOCY/IapCTBEHHOW UTOrOBOM aTTECTAIUN).

[TporpamMmel GakanaBpuata, cofepiKallide CBEACHHS, COCTABISIOLINE TrOCYyAapCTBEHHYIO
TaiiHy, pa3pabaThIBAlOTCS U PEATM3YIOTCS C COOJIIOJCHHEM TpeOOBaHUM, NMperyCMOTPEHHBIX
3aKO0HO1aTeIhCTBOM Poccuiickoit denepanun 1 HOPMAaTUBHBIME MPABOBBIMU aKTaMH B 00J1aCTH
3aIUTHI TOCYAAPCTBEHHOU TAHBI.

Peanuzamust yactu (uacteidl) o00pa3oBaTENbHOM TMPOTrpaMMbl W TOCYJAApCTBEHHOU
UTOTOBOW aTTECTAIlUU, COJEpKaIle HayYHO-TEXHUYECKYI0 HH()OPMAIHIO, IOICKAIIYIO
SKCTIOPTHOMY KOHTPOJIIO, U B pPaMKax KOTOpPOHl (KOTOPBIX) N0 OOYyYaIOIMUXCS JOBOJIATCS
CBEJICHHSI OTPAaHWYCHHOTO JOCTyNa, W (WIM) B Y4YEOHBIX IENSAX HCIONB3YIOTCS CEKpETHBIC
o0pa3ibl BOOPY)KEHHUS, BOGHHOM TEXHHMKH, WX KOMIUIEKTYIOIINE H3JeNns, He IOMyCKaeTcs ¢
MPUMEHEHHUEM DJICKTPOHHOTO 00y4YeHUsI, JUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOIOTHIA.

[Ipu paspaboTke mporpamMmbl OakajgaBpuaTa OOydYalOIIUMCS  OOeCreYrMBaeTCs
BO3MO>XHOCTh OCBOEHUS JUCIUILINH (MOIyJIei) IO BEIOOPY, B TOM YKCIIE CTICIHABLHBIC YCIOBUS
WHBaJIMJaM U JIMIAM C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbs, B 00beme He meHee 30
MPOIIEHTOB 00beMa BapraTuBHOU YacTu broka 1 «/uciurumHbl (MOLyIH ).

KonuuecTBo 4acoB, OTBEIEHHBIX HA 3aHATHUS JIEKIMOHHOTO THUIIA, B 1eJoM 1o bioky 1
«JlucrummHbl (MOJTyJIN)» AOKHO COCTaBIATh He Oosee 40 MpOIIEHTOB OT OOIIET0 KOJIMYECTBa
4acoB ayJAUTOPHBIX 3aHSITHUHA, OTBEIEHHBIX Ha pean3aluio JaHHoro bioka.

1.4 TpeGoBaHus K NOCTYNAIOIIEMY

TpeboBaHusl K MOCTyMAaKOMEMy ONPEASISIOTCS (enepalbHbIM 3aKOHOIATEILCTBOM B
obmactu oOpa3oBaHus, B ToM uuciie [lopsakoMm mprema Ha oOydeHHE MO 00pa30BaTEIbHBIM
nporpaMMaM BBICHIETO O0pa3oBaHUs — MporpaMmaM OakangaBpuaTa Ha COOTBETCTBYIOIIWI
y4eOHBIN TO/I.

2 XAPAKTEPUCTHKA ITPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBIHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Obaacth npogeccHOHATBbHOI 1eATeIbHOCTH BhITYCKHUKA
BbimyckHuk, oOcBOMBIIMI Iporpammy OakajlaBpuara, B COOTBETCTBUM C BUIAMHU
npodecCHOHATLHON JEATETbHOCTH, Ha KOTOpbIE OpPHEHTHpOBaHa MporpamMma OakajaBpuaTta,
TOTOB pelaTh CIeayolHe NpodhecCUOHAbHBIE 3a/1a4H:
NPOU3800CHEEHHO-MEXHOI0SULECKAS OesMENbHOCb.!
- OpraHu3anus BXOJHOIO KOHTPOJIA CBIpbS W MAaTE€pUaJIOB C IO3ULUN DBHEPro- H
pecypcocOepexeHus Ipu Ux nepepadoTke;
- KOHTpOJIb KayecTBa BBIITYCKAEMOW MPOAYKLHUHU M PECypco-, SHEPronoTpedsIeHHs
TEXHOJIOTUYECKUX ITPOLECCOB C UCIIOIb30BAHUEM CTAHAAPTHBIX METO/IOB;
- opraHu3anus oOCIy’>KMBaHUS U YIPABIECHUS TEXHOIOTHYECKHMMHU IPOLIECCaAMH;
- y4acTHe B HKCIUTyaTalliy aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABJICHUS TEXHOJIOTMUYECKUMU
npoleccamy;
- y4acTHe B OCYUIECTBICHMH MEpONPHATUN MO OXpaHe OKpPY KaIoLIeH cpelbl Ha OCHOBE
TpeOOBaHUI POMBIIIJICHHON 0€30MacHOCTH U APYTHMX HOPMATUBHBIX JJOKYMEHTOB, pErjaMeHTH-
pyOLIKX Ka4e€CTBO MPUPOIHBIX CPEL;



- y4acTthe B paboTe IEHTPATbHBIX 3aBOJICKHX JabopaTopuil U J1abopaToOpHii CaHWUTApHO-
AMUAEMUOJIOTMYECKOTO KOHTPOJIS, OTHENAaX OXPaHbl OKPYKAIOIIEH cpeabl MPEANPUATUI XUMU-
YecKoi, He(hTEeXUMUYECKOH, OMOTEXHOJIOTMUECKOW U CMEXHBIX OTpaciieil MPOMBIIUIEHHOCTH.

HAYYHO-UCCIe008AMENbCKASL 0eAMeNbHOCb!

- U3y4YeHHE HAyYHO-TEXHHYECKOH MH(POpPMAalUU, OTEYECTBEHHOI'O U 3apyOeX HOro OmbITa
110 TEMaTUKE UCCIICIOBAHMS;

- IUITAHWPOBAHME U IPOBEJEHHUE IKCIEPUMEHTAIbHBIX UCCIEIOBAHUN 110 SHEPro- U pecyp-
cocOepexeHnto, 00eCIeueHNI0 IKOJIOTHYECKON O€30MacCHOCTH TPH peaTn3allid TEXHOJIOTHYe-
CKOT'0 TIpoIlecca U aHAJIU3 UX Pe3yJIbTaTOB;

- MaTeMaTH4YecKoe MOJEIMPOBAHUE TEXHOJOTHYECKHX IPOLIECCOB C HCIOJIb30BaHUEM
CTaHJIapPTHBIX MAKETOB aBTOMATU3UPOBAHHOT'O pacueTa U MPOEKTUPOBAHUS;

- CcHCTeMaTH3allus JaHHBIX JUJISl COCTABIIEHUS 0030pOB, OTYETOB U HAYYHBIX MyOJIMKAIIUA,
COCTaBJICHME OTYETa IO BBHIMOJIHEHHOMY 33/IaHHI0, Y4acTUE BO BHEAPEHUU PE3yJIbTaTOB HCCIIE-
JIOBaHU U pa3paboToK;

- ydacTue B pa3pabOTKe CHCTEM YNpPaBICHUS TEXHOJIOTUYECKUMH MPOLIECCAMU;

- y4JacTue B TMPOBEACHHM MEPOIPHUIATUN MO 3alUTe OOBEKTOB HHTEIUICKTYaIbHOM
COOCTBEHHOCTH U PE3YJbTAaTOB HCCICAOBAaHUM M pa3pabOTOK KaKk KOMMEPYECKOH TalHBI
IPEIIPUITHS,

- pa3paboTka U BHeIpeHHe HH(HOPMALMOHHBIX CHCTEM, 0a3 TaHHBIX, 0a3 3HAHU.

2.2 O0beKkThI NPodecCHOHATBLHOM 1eITeJIbHOCTH BHIYCKHUKA

O0bekTamMu MPohecCHOHATBLHON JCSITEIIPHOCTH BBITYCKHUKOB, OCBOMBIINX MPOTPAMMY
OakamaBpuaTa, SBJSIFOTCS MPOLIECCHI M AammmapaTbl XUMUYECKOW TEXHOJOTUH, HEPTEXUMUU U
OMOTEXHOJIOTHH,

MPOMBILUICHHBIE YCTAHOBKH, BKJIIOYAsi CUCTEMbI ABTOMAaTU3UPOBAHHOI'O YIIPABIICHHUS;
CHCTEMbl aBTOMAaTU3UPOBAHHOI'O MPOEKTHUPOBAHMS;, ABTOMATHU3UPOBAHHBIE CHUCTEMbI HAy4YHBIX
HCCIICJIOBAHUIA;

COOPY)KEHHSI OYHMCTKHM CTOYHBIX BOJI U Ta30BBIX BBIOPOCOB, MepepabOTKH OTXOOB,
YTUIN3ALUN TEIJIOHEPTeTUUECKUX MOTOKOB U BTOPUYHBIX MaTEPHUAJIOB;

METOJIbl M CPEJACTBA OLEHKU COCTOSIHUSI OKpPYXalMIIEH cpenbl W 3allUThl €€ OT
AHTPOIIOTE€HHOTO BO3/ICHCTBUS;

CHUCTEMbl HMCKYCCTBEHHOTO HWHTEJUIEKTa B XUMHUYECKOW TEXHOJOTHH, HEPTEXHUMHUU U
OMOTEXHOJIOTHUH,

JNEUCTBYIOIIUE MHOTOACCOPTUMEHTHBIE MPOU3BOJCTBA XUMHUUYECKOM H  CMEXHBIX
OTpacieil IPOMBIIUICHHOCTH.

2.3 Buabl npogeccuoHaIbLHOI 1eATeJIbHOCTH BhITYCKHUKA
Buas! npodeccuoHanbHOR A€ATENbHOCTH, K KOTOPBIM T'OTOBSITCS BBIITYCKHUKH, OCBOMBILINE
nporpammy OakanaBpuara:
MIPOU3BO/ICTBEHHO-TEXHOJIOTUECKAs;
Hay4YHO-UCCJIe0BaTeNbCcKas (OCHOBHAs ),



3 INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA
ITPOI'PAMMBbI BAKAJIABPUATA

3.1 B pesynbraTe OCBOEHHUS MpPOTrpaMMbl OakanaBpHara y BBITYCKHUKA IOJDKHBI OBITh
chopMupOBaHBl  OOMICKYJBTYpPHBIE,  OOIenpodeccuoHaabHble W MPOQECCHOHAIBHBIC
KOMIIETEHIIHH.

3.2 BbIIyCKHHK, OCBOMBIIHMK mporpamMMmy OakajlaBpuara, JOJDKEH oOJanaTh
CJICAYIOUIMMHU 00LeKYIbTYPHBIMH KOMIIETEHIIUSIMHU

- CTMOCOOHOCTBIO UCTOIB30BATh OCHOBBI (PHIOCOPCKUX 3HAHUH 111 (pOpMUpPOBAHHUS
MUpoBo33peHyeckoi mosuiuu (OK-1);

- CMOCOOHOCTBIO ~ QHAJIM3UPOBATh  OCHOBHBIE  3Talmbl M 3aKOHOMEPHOCTH
HUCTOPHYECKOTO Pa3BUTHsA 00IIECTBa It (hOpMUpOBaHMS IpaxkaaHckoi mosunuu (OK-2);

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI SKOHOMHUYECKHMX 3HAHUM B pa3IMYHbIX
cdepax xusnenesrensaoct (OK-3);

- CTMOCOOHOCTBIO HMCIIOJIb30BaTh OCHOBBI MPABOBBIX 3HAHMM B Pa3IMYHBIX cdepax
xusuenestensaoctu (OK-4);

- CIOCOOHOCTBIO K KOMMYHHUKAIIMK B YCTHOM M MUChbMEHHOU (pOopMax Ha PycCKOM U
MHOCTPAaHHOM  S3bIKax JJIs  peIIeHUs 3a7a4  MEXIUYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

- CIOCOOHOCTBIO paboTaTh B KOJIJIEKTUBE, TOJEPAHTHO BOCIIPUHUMATH COI[HANIbHEIE,
ITHUYECKHE, KOH(ECCHOHAIBHBIE U KyIbTypHBbIe pasnnuus (OK-6);

— CMOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

- CIOCOOHOCTBIO MCIIONIB30BaTh METOJbl M CPEACTBA (PU3NYECKOW KYyJIbTYphl AJIs
o0ecrieueHHs OTHOLIEHHOH colmanbHO# 1 mpodeccnonansHou aesitenabroct (OK-8);

- CMOCOOHOCTBIO HCIIOJIB30BaTh IMPHEMbI MEPBOKH IMOMOIIM, METOJbI 3alIUTHI B
YCIOBHSX upe3BblYaiiHbIX curyanuii (OK-9).

3.3 BbImycKHUK, OCBOMBIIMK TmporpamMmy OakanaBpuara, JOJDKEH  00JanaTh
CIEeYIOIUMU 001enpogecCHOHATbLHBIMU KOMIETEHIIUSIMH

- CIOCOOHOCTBIO peliaTh CTaHIAPTHBIE 3a/a4 MPO(EeCCHOHATBEHON AESITeTbHOCTH
Ha OCHOBE MH(POPMALIMOHHONH u  OubOIMOrpaduuecKkol KyJabTypbl ¢ HpHUMEHEHHEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH M C YYETOM OCHOBHBIX TpeOOBaHUMN
uHpopmannonnoi 6ezonacHoctu (OITK-1);

- CIOCOOHOCTBIO ~ HCIIOJIB30BaTh ~ OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUYHBIX
JUCIUIUINH B Mpo(deccHoHaNbHOM N1eATeNbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4YeCKOIro
aHaJu3a ¥ MOJICIIMPOBAHUS, TCOPETUYCCKOTO U IKCIIepUMeHTaIbHOTro uccaenoanus (OI1K-2);

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI IS
MOHUMAaHHMsI OKPY’KafoIIero Mupa u sieenuit mpupos! (OI1K-3);

3.4 BbINycKHUK, OCBOMBIIMK TmporpamMmy OakanaBpuara, JOJDKEH  00ianaTh
npogeccHOHATbHBIMM KOMIETEHIHSIMH, COOTBETCTBYIOIIMMHU BHJIaM MNPOECCHOHATbHON
NesITeIbHOCTH, Ha KOTOPBIE OPUEHTHUPOBaHA IporpaMMa OakajaBpuaTa:

NPOU3B00CMEEHHO-MEXHOTIO2UYECKAS 0esiMeNbHOCb!

- CIOCOOHOCTBIO OCYILECTBIISATh TEXHOJOTHMUECKUI TPOLIECC B COOTBETCTBUHU C
perJaMeHToOM M HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPIICHCTBOBAHUN TEXHOJOTMUYECKUX MPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepereHsl, MUHUMH3AI[UN BO3ACUCTBUS Ha OKPYKAIOIIYIO Cpeay
(IIK-2);

- CIIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHUH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C MCIOIB30BAHUEM MPHUKIATHBIX IPOrpaMM M 0a3 JTaHHBIX

JUIA pvaeTa TEXHOJIOTHUYCCKUX napaMeTpOB 060pyz[013aH1/151 n MOHHTOpHHFa HpI/IpOI[HBIX cpe;[
(TIK-3);



- CIIOCOOHOCTBIO  HCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTBI 10  Ka4yeCTBY,
CTaHJIAPTU3AIMK U cepTrduKauu npoaykToB u u3aenuii (I1K-4);

- TOTOBHOCTBIO  OOOCHOBBIBATH KOHKPETHBIE TEXHHUYECKHUE PEIICHHs] MpH
pa3paboTKe TEXHOJOTMYECKHUX MPOIECCOB; BBHIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTHH,
HapaBJIEHHbIC HA MUHUMHU3AIHMIO aHTPOIIOTEHHOTO BO3JIEHCTBUS Ha OKpyxaromnyto cpexy (ITK-
5);

- CIIOCOOHOCTBIO CIIEUTh 3a BBHINOJHEHUEM IMPaBWJI TEXHUKH OE€30MacHOCTH,
MPOU3BOJICTBEHHOW CaHWUTApHUH, TMOKApHOUW OE30MacHOCTH W  HOPM OXpaHbl Tpylda Ha
npeanpustusx (ITK-6);

- TOTOBHOCTBIO OCBaMBaTh M IKCILTyaTHPOBATh HOBOE O0OpY/OBaHHUE, MPUHUMATD
y4acTue B HATAXKUBAHUU, TEXHHUYECKUX OCMOTPaX, TEKYIIUX PEMOHTAX, MPOBEPKE TEXHUIECKOTO
COCTOSIHUS 000pyA0BaHus U porpaMMHbIX cpeacts (ITK-7);

- CIOCOOHOCTBIO HCIONb30BAaTh AJIEMEHTHI IKOJIOTO-3KOHOMHUYECKOr0 aHallh3a B
CO3JJaHUU SHEPro- U pecypcocOeperatomux TexHonoruit (I1K-8);

HAY4YHO-UCCIe008aMeNbCKAsl 0esiMelbHOCb .

- TFOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HWH(OPMAINIO, aHAIU3UPOBAThH
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT IO TeMaTuke ucciaenopanuii (ITK-13);

- CIIOCOOHOCTBIO MIPUMECHSITh COBpEMEHHBIC METO/IbI WCCIICTOBAHHS
TEXHOJOTUYECKHUX IMPOILIECCOB M MPUPOIHBIX CPEll, UCIOIb30BaTh KOMITBIOTEPHBIC CPEIICTBA B
Hay4YHO-HCcCieqoBarebekoi padore (ITK-14);

- CIOCOOHOCTBIO TUJIAHUPOBATh SKCIIEPUMEHTANIbHBIE HCCIIEIOBAHUS, TMOIYyYaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTyYeHHBIE pe3ynbTathl ([1K-15);

- CIIOCOOHOCTBIO MOJEIMPOBATh 3HEPro- U pecypcocOeperaronye Mporecchl B
XUMHYECKON TeXHOJI0ruH, Heprexumun u ornorexuooruu (ITK-16).

4 OPTAHM3ALUA OBPA3OBATEJIBHOI'O ITPOLHECCA
ITPU PEAJIM3ALIUU ITPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapaKkTepucTHKa 00pa30BaTeJIbHOM e TeJbHOCTH

OO0pa3oBarenbHas A€ATEIBHOCTD 10 IPOrpaMMe OakagaBpuaTa mpeayCMaTpUBacT:

— TIpOBEACHUE YYEOHBIX 3aHATUHA MO IUCHUILIMHAM (MOIYJIsiM) B (opme JIeKIuH,
CeMMHAPCKHUX 3aHATHHA, KOHCYJbTAIMi, Ja0opaTopHBIX paboT, uHBIX (opM o0yueHwus,
IPEIYCMOTPEHHBIX Y4€OHBIM IJIaHOM,;

—  IIPOBEJCHUE NPAKTUK;

— TIPOBEJECHHE HAy4YHBIX MCCIEIOBAaHMA B COOTBETCTBUM C HAIpPaBIEHHOCTBIO
(mpo¢uem) nmporpammsbl 6akanaBpuaTa;

— TPOBEJCHHUE KOHTPOJIS KaueCTBAa OCBOCHUS MpOrpaMMbl OakagaBpuaTa MOCPEICTBOM
TEKyIIEro  KOHTPOJsSl ~ yCIIEBAEMOCTH, IPOMEXYTOYHOM  aTTecTalMd  OOydaroluxcs,
rOCy/IapCTBEHHOW UTOTOBOW aTTECTAllUU O0YJAIOIUXCS.

4.2 Y4eOHblii IUIaH MOATOTOBKHU 0aKAJIABPOB

VYueOHBIN TJIaH MOATOTOBKUA OakajJaBpOB pa3pabOTaH B COOTBETCTBUHU C TPeOOBaHUSIMHU
denepanbHOTO TOCyAapCTBEHHOTO 00Pa30BaTEIHHOIO CTAaHAAPTA MO HAMPABJICHUIO TOATOTOBKU
18.03.02 DHepro- u pecypcocOeperarpIme mporecchl B XUMHYECKOW TEXHOJIOTHH, He(TeXUMUN
U OWOTEXHOJOTUH, YTBEPKACHHOMY MpPHKa3oM MUHHUCTEpCTBA OOpa3oBaHHWs W HAYKU
Poccuiickoit ®enepanyuu ot 12.03.2015 r. Ne 227.

B yuebHOM miaHe oTOOpakeHa JIOTWYECKas IMOCIEeI0BaTEIbHOCTh OCBOCHHUSI OJIOKOB U
pazmenoB OOIl (mucuMIUIMH, TMPAKTHK), O0ECIEeUHBAOIIMX (OPMHUPOBAHWE KOMIIETCHITUH.
VYkazana o0masi Tpy1I0eMKOCTb AUCIUILINH, MOIyJIeH, MPAKTUK B 3a4ETHBIX CAMHUIIAX, & TAKXKE
uX 0011ast ¥ ayJUTOpHAsi TPYIOEMKOCTh B Yacax.



VYueOHBIM IJIaH TOATOTOBKM OakanaBpoB 1o Hamparienuio 18.03.02 DOuepro- u
pecypcocOeperaromniie Iporecchl B XUMUYECKON TEXHOJIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHH,
npoduns «OxpaHa OKpyXKarouiel cpeapl W palMOHaIbHOE MCMOJIb30BAaHUE MPHUPOIHBIX
pecypcoB» MPUIIAraeTcsi.

4.3 KanennapHusiii yueOHbIi rpaduk

[TocenoBaTenbHOCTh peANU3alld MPOrpaMMBl OakajiaBpuara Mo rojaM M CeMecTpaM
(BKJIIOYAsl TeOpeTHdecKoe OO0yuyeHHe, MPAKTHKH, HAayYHBIC WCCIICAOBAHUS, MPOMEKYTOUYHBIE U
TOCYAAapCTBEHHYIO MTOTOBYIO aTTECTAllM¥, KaHWKYJbI) NPUBOJUTCS B KaJCHIAPHOM y4eOHOM
rpaduke (MPUIOKECHUE — KaJCHAAPHBINH y4eOHbII rpaduK).
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4.4 AuHoTanuM padoynx NPorpaMm JUCIHUNINH
4.4.1 TucuMIJIMHBI 00s13aTe/IbHOI YyacTH (0a30Bast 4acTh)

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«UHocTpanublii s13b1k» (b1.5.01)

1 Heanb aucuunIuHbl — pruoOpeTeHNnEe 00yJIarOITUMUCS 001Iel, KOMMYHUKATUBHON H
npoecCHOHATBPHON KOMIIETEHIIMHA, YPOBEHb KOTOPBIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJATOTOBKA  MO3BOJIIET  MCMOJb30BaTh  MHOCTPAHHBIM  SI3BIK  TNPAKTUYECKH Kak B
npodecCHOHANBLHOW (MPOU3BOJCTBEHHOW M HAYYHOW) MAESITENbHOCTH, TaK H IJs  IeNel
caMmoo0Opa3oBaHMsI.

2 B pe3yabTraTe H3yYeHMs [IHCHUILUIMHBI o0ydamouuiics 1o mnporpaMmme
0akaJjlaBpuaTa J0JIKeH:

Obaadoams CIENYIOIMUMA KOMIETCHITUSIMH

- CHOCOOHOCTBIO K KOMMYHHUKAIIUM B YCTHOW M MUCBMEHHOM (hopMax Ha pPyCCKOM U
MHOCTPAaHHOM  fA3BbIKaxX U1 pEIIeHHsd 3aJad  MEXKIMYHOCTHOIO M MEXKKYJIbTYPHOIO
B3aumoeiicteus (OK-5).

3nams:

- OCHOBHBIE CIOCOOBI  COYETAEMOCTH  JIEKCUYECKUX  E€IUHHUI] U  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICTIH;

- pPYCCKHE OKBUBAJICHTHl OCHOBHBIX CJIOB U BBIP@XKEHUH pedydn B Ipoliecce
MEXIJINYHOCTHOTO U MEXKYJIbTYPHOI'O B3aUMOJAECHCTBYS;

- OCHOBHBIE MIPUEMBI U METOJIbI peepUPOBAHUS U AHHOTUPOBAHHUSI TIUTEPATYPHI;

- TACCHBHYIO M aKTHBHYIO JIGKCHKY, B TOM YHCIIE OOLICHAYYHYI0 U CIIELUAIBHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO AJi pabOThl Ha/l TUIIOBBIMU TEKCTaMU;

- IpUEMBI PabOThI C OPUTUHAILHON JINTEPATYPON HA MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHOM JTUTEPATYypO HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CloBapeM;

- BECTH IIEPENNUCKY Ha U3y4aeMOM SI3bIKE C LEIbI0 MEXINYHOCTHOTO U MEKKYJIbTYPHOIO
B3aUMOJCHCTBHUS;

- BECTH PEUEBYIO JICATEIBHOCTh IPUMEHHUTEIBHO K cepe ObITOBON U MpodecCnoHaTbHON
KOMMYHHKAIIH.

Braoemy:

- WHOCTPAHHBIM $I3bIKOM Ha YpPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO OOIICHHS,
HaBBIKAMH M YMEHHUSMH pEUEBOM JEATENbHOCTH NPUMEHHUTENbHO K cdepe OBITOBOM u
npodeccnoHanbHOM KOMMYHHUKALMU, OCHOBaMH IyOJIMYHON peuu;

- OCHOBaMH pedeprpoBaHMs 1 aHHOTHPOBAHUS JIMTEPATYPHl HA N3y4aeMOM MHOCTPAHHOM
A3BIKE.

3 Kpartkoe cogep:xxanue JuCUHMIIHHBI

Pasznea 1. 'paMmmaTuveckue u JieKCHYeCKHE TPYAHOCTH U3Y4aeMOro A3bIKA.

1.1 CopsoxkeHne M HM3MEHEHHE TJIAaroyia-CBsI3KM B (opMax HACTOAILIETO BPEMEHH.
BunoBpemennbie ¢opmbl  rmaronoB. OOpa3zoBanwe ¢GOpM  MPOCTBIX, MPOJOJDKEHHBIX,
nep(deKTHBIX U NnepPeKTHO-TPOJOKEHHBIX BpeMeH riiarosa. BonpocurenbHble TPeIOKEeHHS B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpHUIATEIBHBIX (POPM TJIarosa B pa3jiNdHbIX BpEMEHAX.

1.3 O6pazoBanue NPOCTHIX, MPOJOHKEHHBIX, MEP(HEKTHBIX BPEMEH IIIarojbHBIX (HOpM H
ynotpebienue Qopm crpamarenbHoro 3anora.l.4. BumgoBpemeHHBIE (OPMBI  TJIaroyoB.
OO6pa3oBaHue TPOCTHIX, MPOJOIHKEHHBIX, MEPPEKTHBIX U MEePPEKTHO-MPOIOHKEHHBIX BPEMEH.
BonpocutenbHble npeqiokeHusl B pa3iuuHbIX BpeMeHax. OOpa3oBaHUe OTpULIATENbHBIX (OpM
IJIaroJia B pa3iMyHbIX BPEMEHAX.

1.4 Tlpuuactus. [Ipuyactus HacTosIero U mpomieAmero BpeMenu. [lepdextapie GopMbl
npuyactusi. MecTo npu4acTHii B mpeuioskeHuH. AOCOMIOTHBINA MPUYACTHBIN 000POT.
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1.5 Nuduautus. ®opmel nHbuHUTHBA. [IpomomkeHHbId U TIepdEKTHBIM WHOUHUTHB.
Oynkuuun uHQUHUTHBA B mpemiokeHun. OOpa3zoBaHue W ynorpeOsieHHe HH(PUHUTHBHBIX
000pOTOB THUIIA «CIIOKHOE MOAJIEKAIIEE» U KCI0KHOE TOTIOTHEHHUEY.

1.6 Mopanbubie riaroisl. CTpykTypa npeanoxeHus. [IpuHIMIBI cI10BOOOpa30BaHMUA.
Coxkpamenus (a06peBuarypsi). O603HaueHue nathl [IpaBuiia 4TeHHS XUMUYECKHX DJIEMEHTOB,
o0o3HaueHn M (HOpMyJ HEOPraHWYECKUX COCTUHEHWN M YPaBHEHUN XUMHMUYECKHX pEaKIuil.
[IpaBuna urteHuss eguHUl u3MepeHus. I[lpaBuia uTeHUS HaWMEHOBaHMI  OCHOBHBIX
OPraHUYEeCKUX COCIUHECHUMN.

Pa3pnen 2. Pa3BuTHe HABBIKOB YTCHUS] TEMATHYECKHX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crieiiaibHOCTD

2.1.2. 1.11. Menneneen

2.1.3. PXTY um. JI.. Menaeneena

2.1.4. Hayka 1 Hay4HbIE METO/Ibl, HAyYHbIE CTaTbU

2.1.5. CoBpemeHHbIE UH)XKEHEPHBIE TEXHOJIOTUU

2.1.5.1. BBeneHue B HAHOUHKEHEPHUIO

2.1.5.2. MarepuanoBelcHIE HAHOMATEPHAIOB U1 HAHOCUCTEM

2.1.5.3. Hanounxenepus Juig XMMUH, (papMalieBTUKU U OMOTEXHOIOTHUH

2.1.5.4. IlpaBoBeieHNE B HAHOMHKEHEPUU

2.1.5.5. OcHOBBI PU3NYECKON XUMHHM HAHOMATEPHAIOB

2.1.5.6. MoaennpoBaHue HAHOMPOIIECCOB B XUMHUYECKON TEXHOJIOTUU

2.1.5.7. Mopenu HaHOIIPOIIECCOB B (papmalieBTUKE U OMOTEXHOJIOTUU

2.1.5.8. MakpoKuHETHKAa XUMUYECKUX MTPOIIECCOB

2.1.5.9. JloxymeHTauus st 00CIyKUBaHUS U3EIUH HA OCHOBE HAaHOOOBEKTOB

2.1.5.10. KonTposas kauecTBa HAHOOOBEKTOB M M3/CIIUIA Ha UX OCHOBE

2.1.6. Xumuueckoe npeanpusTue

2.1.7. Xumuueckas nadoparopusi. TexHuka 6e3onacHocTH B aboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexnonorusa @apmaneBTUYECKUE IPON3BOCTBA.

2.1.10. 3enenas xumusi. [IpoOreMbl SKOJIOTHH.

2.2 Ilonsatue o Bupax urteHus. IIpocMOTpoBOEe UTeHHME Ha IpHUMEpax TEKCTOB O XUMMHH,
J.W. Menaeneese, PXTY um, .. Menneneena.

AKTHUBHU3aLUs JIEKCUKU IIPOUYUTAHHBIX TEKCTOB.

2.3 Hsywaroree 4YTeHHE HAyYHBIX W HAYYHO-TIOMYJISIPHBIX TEKCTOB IO BBIOpaHHOM
CHEIMAJIbHOCTH Ha mnpuMmepe TekcToB: «Hayka M HayuHble METOIBD», «XHUMHUYECKOE
npennpustie», «CoBpeMeHHblE WH)XCHEpPHbIE TEXHOJOTUN», «XuMHUYeckas gaboparopus.
Texnuka 6e30macHOCTH B JlabopaTtopuu. M3mepeHus B XMMHUYECKOH j1aboparopuny, «XuMHs
Oynyuero. CoBpeMeHHbIE TEHACHLIUN Pa3BUTHS HayKn», «buorexnonorus. dapmaineBTuueckue
IPOM3BOJICTBAY, «3eeHas XuMus. [IpoGiieMbl HIKOTOTHI.

Jlexcuyeckue  OCOOCHHOCTHM  TEKCTOB  HAyYHO-TEXHUYECKOM  HampaBiIEHHOCTH.
TepMHHOJIOTHsI HAyYHO-TEXHUYECKON JIUTEPATYPhl HA U3y4aeMOM SI3BIKE.

Paznen 3. IlpakTuka ycTHOM peun

3.1 IlpakTuka yCTHOH peuu IO TeMaMm:

3.1.1. «I'oBopum o cebe, o cBoel Oymytieit mpodeccun»,

3.1.2. «Moii yHuBEpCHUTET»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHosoruueckas peyb Mo TeMe «o cede u o Oynymeil nmpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOM peyuH.
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3.3 PedeBoil ATHUKET TIOBCEAHEBHOTO OOIICHHWS (3HAKOMCTBO, IPEACTABIICHHE,
YCTAHOBJICHHE M TOJIEpP)KaHUe KOHTAKTa, 3alpoc U CcOOOIIeHHe MHPOpMaLnu, MOOYKAEHUE K
JIEHCTBUIO, BRIPAKEHUE TTPOCHOBI, COTIIACHS).

OcoOeHHOCTH IUATOTMYECKON pedr MO MPOiIEHHBIM TEMaM.

Pa3zgen 4. OcodeHHOCTH A3LIKA CIIENMAJTLHOCTH

I'pammaTHUECKHE TPYJHOCTH S3bIKA CIELUAIBHOCTH:

4.1. I'paMMaTH4eCcKHE U JIEKCHYECKHUE TPYJHOCTH A3bIKA CIIEIUATBHOCTH:

Paznuunble BapuaHTHI epeBOAa MPUYACTUH HA PYyCCKHM s3bIK. [IpruacTHbIe 000POTHI U
IIPUEMBI X NIEPEBO/IA HA PYCCKUU S3BIK.

4.2. CocnararenpHoe HakyoHeHHE. DOPMBI COCIAraTeIbHOIO HAKJIOHEHUS B M3y4aeMOM
A3pIKe. MoJanpHble TIJarojibl W KX MCHOJIB30BAaHME B MPEMIOKEHUSAX B COCIAraTeIbHOM
HAaKJIOHEHUU. THIIBI yCIOBHBIX IIPEMIOKECHUN. BapuaHTel mepeBoja NPENIIOKECHUM B
coCJIaraTeIbHOM HAKJIOHEHHWH W YCJIOBHBIX MNpe/uiokeHuu. llopsmok ciioB B NpeaIoKEHHH.
OMpaTHUeCKue KOHCTPYKITUH.

4.3. V3ydyenue mnpaBuil IepeBoja pa3iNuHbIX (opM HHOUHUTUBA U HHPUHUTHUBHBIX
000pOTOB HA PYCCKHI A3BIK.

4.4 N3yyaroliiee 4YT€HUE TEKCTOB MO TEMATHUKE:

1) «JlaGopaTopus»

2) «I3mMepeHnst B XUMHUYECKOM J1ab0paToOpum».

CTunucTrueckue OCOOCHHOCTH — CIEUUANbHOM  HAyYHO-TEXHHUYECKOW JIMTEPaTyphl.
Opranuzanus paboTel €O cCHeNHalbHBIMH cloBapsMu. [loHsTHe o pedepupoBaHuu U
AHHOTHPOBAHMU TEKCTOB MO creuuanbHocTd. [lonck HOBOM wmHpopmanuu mpu pabore ¢
TEKCTaMH W3 TIEPUOIUUECKUX U3JaHUN U MOHOTpaduii, MHCTPYKIIMI, TPOCIIEKTOB U CIIPABOYHOM
JUTEPATYyphl 110 pacCMaTPUBAEMOM TEMaTHUKE.

OO611ee KOTMYECTBO Pa3/AeiioB 4.

4 O0beM yueOHOH TUCHUILINHBI

Bunpl yue6HO# paboThI B 3ayerHBIX B akanewm.
eIUHMIIAX yacax
Oo6masi TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 8,0 288
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 2,22 80
Jlexunu (Jlek) - -
[Tpaktuyeckue 3ausatus (I13) 2,22 80
CamocrositesbHas padora (CP): 4,78 172
KoHTakTHasi camocTosATebHas paboTa 4,78 0,4
CamocTosTenbHast U3yUYeHUE pa3/ieloB JUCIIUILIMHEI 171,6
IK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1,0 0,4
[TonroToBka K 9K3aMeHY 35,6
Bua konTposs: 3a4eT ¢ OIleHKOM,
IK3aMeH
B ToMm umciie mo cemecTpam:
1 cemecTp
O011as TPY10EMKOCTh B ceMecTpe 4.0 144
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 48
Jlexunu (Jlek) -
[Tpaktrueckue 3ausatus (113) 1,33 48
CamocrositesibHasi padora (CP): 2,67 96
KoHTakTHas camocTosATeNbHas paboTa 2,67 0,4
CamocTosTenbHas H3yUYeHUE pa3/IeloB JUCITUILIUHBI 95,6
Bua konTpoJs: 3a4eT C
OLIEHKOM
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2 cemecTp

Bunpl yue6HO# paboThI B 3ayerHBIX B akanmewm.
SAMHHIIAX gyacax
O011as TPY10€eMKOCTh B ceMecTpe 4.0 144
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 0,89 32
Jlexmn (Jlek) -
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
CamocTosiTeTbHas U3yUYCHHUE Pa3/IeIOB TUCITUILUIMHBI 2,11 76
DK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,4
[TonroToBka K 9K3aMeHY ' 35,6
IK3aMeH

Bua konTposs:

Bussl yueOHoit paboThI

B 3aueTHBIX

B actponom.

eAMHUIIAX yacax
O0mas TpyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIAHY 8,0 216
KonTakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 2,22 60
Jlexunu (Jlek) - -
[Tpaktrueckue 3ausatus (113) 2,22 60
CamocrositesbHas padora (CP): 4,78 129
KoHTakTHasi camocTosATebHas paboTa 4,78 0,3
CamocTosTenbHast U3yUYeHUE pa3/ieloB JUCIIUILIMHEI 128,7
JK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1,0 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bua konTposs:

3a4€eT € ouemcoﬁ, IK3aMCH

B ToM umciie mo cemecTpam:

1 cemecTp
OO01masi Tpy10eMKOCTh B ceMecTpe 4,0 108
KonTtakTHasi pa6oTa — ayiuTOPHbIE 3aHATHS 1,33 36
Jlexunu (Jlek) -
[Tpaktrueckue 3ausatus (113) 1,33 36
CamocrositesbHas padora (CP): 2,67 72
KoHTakTHas camocTosATebHas paboTa 2,67 0,3
CamocTrosTenbHasi U3yUYeHUE pa3/ieloB JUCIUILIUHEI 71,7
3a4er ¢
Bua konTposs: .
OlIeHKOH
2 cemecTp
Oo6masi Tpy10eMKOCTh B CeMecTpe 4.0 108
KonTakTHas padoTa — ay1MTOPHbIE 3AaHATHS 0,89 24
Jlexmn (Jlek) -
[Tpaktuueckue 3ansaTus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,11 o7
CamocTosiTeTbHas U3yUYCHHUE Pa3/IeJIOB TUCITUILUIMHBI 2,11 57
JK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 1,0 0,3
[ToaroroBka K 3K3aMeHy 26,7
Bua konTposs: IK3aMeH
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AHHOTANUA padoyeil MPOrpaMmMbl AUCHUNIMHBI

«Dunocopusn» (b1.5.02)

1 Heap aucuumiIMHbl — cHOpPMUPOBATH y CTYAEHTOB KOMIUIEKCHOE MPEACTABICHUE O
ponu u mecte ¢uiaocodpun B CHUCTEME T'yMaHUTApHBIX, COLIMATBHBIX M €CTECTBEHHBIX HAayK,
NO3HAKOMHUTh HUX C OCHOBaMH (PUIOCO(PCKOro 3HAHHS, HEOOXOTUMBIMH [UIS pPELICHHUS
TEOPETUUECKHUX U MPAKTUYECKUX 3a/1a4.

2B pe3yabTare uU3yYeHHMs JAUCHUIVIMHBI oOOydawumuiics Mmoo MNporpaMmme
0akaJjlaBpHUaTa J10JI7KeH:

Ob6nadamye CleayIOMMMHU OOIIEKYJIbTYPHBIMU KOMITETCHLIUSMU:

- CIIOCOOHOCTBIO HCIIOJIb30BaThb OCHOBBI  (UIOCOMCKUX 3HAHUN I (opMUpOBAHUS
MUpoBo33penyeckoi mosuiuu (OK-1);

- CHOCOOHOCTBIO UCIOJIb30BaTh OCHOBHI MTPABOBBIX 3HAHUH B PA3JIMYHBIX chepax AesTEeIbHOCTH
(OK-4).

3namo:

- OCHOBHOE COJIepKaHHe IIIaBHBIX (PUI0CO(CKUX IIKOI U HANIPABICHUN, IPEACTaBUTENCH
ATUX IIKOJ, CBA3b WM pa3iaudue uxX (QUIOCOPCKUX HACH, CBSA3h HCTOPHKO-PUIOCO(HCKUX
KOHIIETILIMI ¢ COBPEMEHHBIMHU IPOOIeMaMu HHIMBUAYAIbHONW U OOIIECTBEHHOM KHU3HH.

Ymems:

- TIOHMMAaTh W AHAJIM3MPOBATH MHPOBO33PEHUYECKUE, COLMAIbHBIE W HMHIUBHIYaJbHBIC
npo0JIeMbl COBPEMEHHOM KU3HU; TPAMOTHO BECTH JUCKYCCHIO, aHAIM3UPOBAaTh OCOOEHHOCTU
MEXKYJIBTYPHOTO B3aUMOJEHCTBHSI, OOYCIOBJICHHBIC PAa3JIMYMEM AITUYECKHX, PEIUTHO3HBIX U
[IEHHOCTHBIX CHCTEM, ONHUpasCh Ha HapaOOTaHHBIH B HCTOPUU (QmIocOGUN MaTEPHAT;
OPUMEHSTH MOJydYeHHbIE (pruocodckre 3HaHUS K pEIIeHUIO MPO(eCcCHOHANBHBIX 33/1a4.

Braoemy:

- IpEeICTaBICHUSAMH O (prIoco(uu Kak HayKe U CHCTEME IICHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTapHOTO 3HAHUS; OCHOBaMM (HUIOCO(PCKOTO MBIIUICHUS; KaTeropuajabHbIM ammnapaToM
U3y4aeMOi JUCIUILTUHBI, (PUI0COPCKUMH METOAAMHU aHAJIM3a Pa3IMYHBIX MPOOJIEM, HaBBIKAMU
dbunocopckoit  KyJbTypsl IS BBIPAOOTKM  CHCTEMHOTO, IIEJOCTHOTO  B3TJIAma Ha
JeHCTBUTENIHOCTh M MECTO XUMHUHU U XMMUYECKON TEXHOJIOTUHU B IIEJIOCTHON KapTHHE MUPA.

3 KpaTtkoe coaep:kanue qTUCHUTIIUHBI

Beenenne. @unocodus, ee mpouCXokaeHNE U POJIb B 0OIIECTBE.

Pasznea 1. OcHoBHBIE (HI0COPCKUE IKOBI.

AnTtnunas  ¢wiocopus  (mocoxparuku, copuctsl, Coxpar, J[lemokput, Ilnaron,
ApHUCTOTENb, IITUHUCTHICCKU-PUMCKas (ustocodusi). OCHOBHBIE MPOOJIEMbI CPEIHEBEKOBOM
¢mrocopun u snoxu Bospoxaenus. Punocodpus Hosoro Bpemenu (XVII - XVIII Bs.)
Uneonorus [Ipoceemienus. Hemenkas kimaccuueckas dunocodus. Pycckas ¢unocodpus XIX —
XX BB. OcHOBBI Mapkcuctckoi ¢umocopuu. OCHOBHBIE HANpaBICHUS COBPEMEHHOU
dumnocodpun.

Paznen 2. ®unocoPpckne KoHUENUUHA ObITHS U TO3HAHUS.

[Ipobnema ObiTus B ucropuu ¢unocopuu. I[loHATHS MaTepUaIbHOTO W HJICATBHOTO.
OcHoBHBIE (rTocOPCKHE HANpPABJICHHS: MaTepuain3M M uaeanu3M. [IpuHmmm rio6ambHOTO
HBOJIFOLIMOHU3MA B COBPEMEHHON Hay4YHOU KapTUHE MUpa.

Konuenmuu npoctpaHcTBa U BpeMEHH B UCTOpUU (HUIT0CODUHU U HAYKH.

IIpoucxoxnenue cosHanusd. Poiab Tpyna B IpOUCXOKAEHUU cO3HaHMs. M aeanncruueckue
U MaTepualucThyeckue KoHuenuuu co3HaHus. Co3nanme u Mo3r. Co3HaTenbHOE U
6ecco3narenbHoe. Co3HaHue U s3bIK. Co3HAHME U CaMOCO3HAHHME.

Konuenmun rHoceonoruu B HCTOpUM (uiocopuu: CceHCyalau3M, paluoHAIU3M,
CKENTHIIM3M, aTHOCTUIIN3M, KOHIENIIHUS BPOXKACHHBIX HJIeH, anpuopu3M. J(nanekTuka mo3HaHus:
YYBCTBEHHOE M paruoHajibHOe. OCHOBHBIE TEOPUH UCTHUHBI.

Pazgen 3. IIpo6.ieMbl yesnoBeka B pusiocopun.
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Yenosek kak npeameT ¢pustocockoro ananmza B uctopuu dpunocoduu. [Ipoucxoxnenne
YeJIOBEeKa: NPUPOJHBIE U COIMAIbHBIE YCIOBUS AHTPONOCOLMOreHe3a. buonorumyeckoe u
colMangbHOE B yenoBeke. HAMBUA, MHAUBHUIYAIbHOCTD, TUYHOCTb.

CMBICI KM3HU W TIpeHA3HAuYeHUE uenoBeka. JKu3Hb, cMepTh, Oeccmeprre. JIBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llemm wm menHoctu. CBoOoga BOIM U
OTBETCTBEHHOCTb JUYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, 3CTETUUECKUE LICHHOCTH.

Paznen 4. ®unocodus ucropum u od1ecTBa

YemoBEK B CHCTEME CONHAIBHBIX CBs3ed. JIMYHOCT, M Maccel, cBoOOma M
HeoOxoaumocTh. Dunocodpuss ucropuu: (opmManvoHHAs W IUBWIM3ALMOHHAS KOHIIETILIHUN
UCTOpPUYECKOro pa3Butus. [IporpeccucTckrue W HUKIMYECKUE MOJENH pa3BuThs. [100ambHbIC
po6sieMbl coBpeMeHHOCTH. KoHIIenus ycToHYMBOro pa3BUTUS U CLIEHapUH OyayIIero.

OobmectB0 U ero crpykrypa. ColuanbHas, MOJTUTHYECKas ¥ JyXOBHAs CQepbl
obmectBa. Konnenuuu rocyaapcrsa B uCTopuu Guinocodckoit Mpicin. I'paxkaanckoe 0011ecTBo
U TIPaBOBOE r'OCYIapCTBO.

Paznen 5. ®usiocodpcekue npodieMbl XMMUM U XMMUYECKO TEXHOJIOTUH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHUS, €r0 METOAbl U (OPMBEI.
HayuHble peBOMIOLIMM M CMEHA TUIIOB pallMOHAIBHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayKHd U OTBETCTBEHHOCTh YUYEHOTO.

[Ipo6Gnema cooTHolIeHUS Hayku W TexXHUKUA. ColManbHble MOCIEACTBUS HAay4HO-
TEXHUYECKOIr0 Iporpecca. DTUYECKME W HKOJIOTMYECKHE HMIICPATUBBI DPA3BUTHUSI HAYKU H
TEXHUKHU.

MecTo XMMHUU B CUCTEME €CTECTBEHHBIX HaykK. OCHOBHas poOJieMa XUMUU KaK HAYKU H
npou3BoAcTBa. llemn w  3amaum  xumudeckor — TexHosormu. Crenuduka  XUMHUKO-
TEXHOJOTUYECKOT0 3HaHUA: (PyHIAMEHTaIbHOE U MPUKIIATHOE, SIMITUPUIECKOE U TEOPETHUECKOE.

OO611ee KOJTMYECTBO Pa3IeIioB - 5.

4 O0beM yueOHOH TUCHUILINHBI

. B B akanem.
Bunsl yueOHoit paboThI 3aUETHBIX
eIMHUIIAX Hacax
O01asi TPYA0EMKOCTh JUCIUILIMHBI 110 Y4eOHOMY TJIAHY 5 180
KonTakTHas padoTa — aylMTOPHBbIE 3AaHATHS 1,33 48
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,44 16
CamocrositesibHas padora (CP): 2,67 96
CaMocToATEIbHOE U3YUEHHE PA3ESIOB AUCLIUIIINHBI 2,67 96
IK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,4
[TonroToBka K 9K3aMeHY ' 35,6
Bua koHTpoOJISi: IK3aMeH
B
Bunel yueOHoit paboThI 3aYETHBIX B actp. yacax
eIMHUIIAX
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY MJIAHY 5,0 135
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aAHATHUS 1,33 36
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 2,67 72
IK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1,0 0,3
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[ToaroroBka K 3K3amMeHy ‘ 26,7

Bua koHTpoJs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Uctopusn» (b1.5.03)
1 Heab AMCOMIVIMHBI - (GOPMHPOBAHHE Yy CTYACHTOB LEJIOCTHOTO MpPEACTABICHHUS 00
HCTOpPUYECKOM IIpouuioM Poccnn, ee MecTe BO BCEMUPHO-HCTOPUYECKOM ITPOLIECCE.

2B pe3yabTare uU3yYeHHMs JAUCHUIVIMHBI oOOydawumuiics Mmoo MNporpamMme
0akaJlaBpHUaTa J10JI7KeH:

Ob6nadamye CleayIOMMHU O0IIEKYJIbTYPHBIMU KOMITETCHIIUSMHU:

- CIOCOOHOCTh ~ AHAIM3UPOBAaTh  OCHOBHBIE  J3Tallbl U 3aKOHOMEPHOCTH
MCTOPUYECKOTO Pa3BUTHs 00IIeCcTBa Il POPMUPOBaHUS rpaxnanckoil mosunuu (OK-2);

- CIOCOOHOCTh PabOTaTh B KOJJIEKTUBE, TOJIEPAHTHO BOCIHPUHUMATh COLMAIIBHBIE,
ITHUYECKHE, KOH(ECCHOHAIBbHBIE U KyIbTypHBbIe pa3nuuus (OK-6).

B pesynbrare u3ydeHus AUCUUILINHBI CTYACHT OakaiaBpuaTa JOJKEH:

3nams:

- OCHOBHBIE JTanbl M KJIIOYEBble cOObITHA ucTOpuM Poccum M Mupa; ocoOeHHOCTH
Pa3BUTHSL POCCUICKOTO TOCYIAapCTBa, BBINAIOIIMXCS JeATeNe OTeYeCTBEHHOM W BceoOIIei
HCTOPUH.

Ymemy:

- COOTHOCHUTb OOLIME HCTOPUYECKHE IIPOLIECCHl M OTHENIbHBbIE (DAKTHI; BBIABIATH
CYUIECTBEHHBIC YEPThl HMCTOPUYECKUX TIPOLECCOB, SIBICHUH M COOBITHH; aHAaIM3UPOBATH
COLMAJIbHO-3HaYMMBbIE ITPOOJIEMBI;

- (hopMyITUPOBATh U APIYMEHTUPOBAHO OTCTAaUBATh COOCTBEHHYIO MO3HULIMIO IO PA3TUYHBIM
npo0eMaM UCTOPHH.

Braoemy:

- IPEJCTAaBICHUAMHU 00 UCTOPUH KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTAPHOT'O 3HAHHUS;

- IPEJCTAaBICHUAMHU 00 OCHOBHBIX 3Tanax B UICTOPUH YEIOBEUYECTBA U UX XPOHOJIOTHUH;

- KaTerOpUaJIbHO-TIOHATUIHBIM aIlllapaToM U3y4aeMOM TUCLUIUIVHBI;

- HaBbIKaMU aHaJIN3a UCTOPUYECKUX UCTOUHUKOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pasznen 1. Hcropusa kak Hayka. Oco0eHHOCTH CTAaHOBJICHHS IOCYIaPCTBEHHOCTH B
Poccumn.

1.1. Ucropusi B cucreMe CONMAJIBLHO-TYMAHUTAPHBIX HayK. OCHOBBI METOM0JIOTHH
ucropuyeckoii Hayku. Hauaso rocynapcreennoctu. Kueckas Pyce.

Mecro ucropunm B cucreMe Hayk. IIpeamer ucropudeckonl Hayku. Poib Teopuu B
no3HaHuu npouwioro. CymHocTs, (GopMbl, QYHKIMM HCTOPUYECKOTO 3HaHMs. VcTOUuHMKH 1O
OTEUYECTBEHHOM HCTOpUH, HX Kiaccudpukamus. HMcropuss Poccum — HeoTbemieMas 4YacTh
BCEMHMPHON UCTOPUH; 00Iee U 0OCOOEHHOE B UICTOPUYECKOM Pa3BUTHUH.

CrnaBsiHCKOe OOIIECTBO B 3IOXY pacCeleHus. OTHOKYJIbTYPHbIE M  COLHAJIbHO-
MOJUTUYECKUE TPOLECChl  CTAHOBJIEHUS  POCCHICKOM  TOCyJapCTBEHHOCTH. (OCHOBHBIE
COLMAIbHO-9KOHOMHYECKHE TPOIecChl U cnernuduka GopMupoBaHus (HeoJalbHbIX OTHOIICHUN
Ha Pycu. OcoOEHHOCTH COIMATBHO-TIOTUTHYECKOTO pa3BuTus Kuesckoit Pycu. Ilpunstue
xpuctuaHcTBa. opMUpOBaHUE IIPABOBOM CUCTEMBI.

1.2. Pycckue 3emuin B XII — Hayasne XVI BB. O0pa3zoBanue Poccuiickoro rocyaapcraa

[Tpuunsbl 000c00eHMS 3eMenb M KHsDKECTB. COLMANbHO-TIOJUTHYECKAsT CTPYKTypa
PYCCKHX 3€Melb Mepuoja IMOJIUTUYECKOH pa3apobneHHocTH. DPOpMHUpPOBAHUE Pa3IMUYHBIX
COLIMOKYJIBTYPHBIX MOJIENICH pa3BUTHs IPEBHEPYCCKOTO OOIIECTBA U TOCYJapCTBa.

Momnrono-Tarapckoe HamectBre Ha Pych. Dkcmancus B 3anannyio u CeBepo-3anaanyro
Pyces. Benukoe kuspkectBo JIutoBckoe M Pycckoe rocynapcrBo. ConuanbHO-TOIUTHUECKHE
U3MEHEHHUsS B PYCCKHUX 3€MJIIX B IEPHOJA MOHIOJIO-TaTapckoro rocmojactBa. Cnenunguka
¢dopmupoBanusi eauHoro Poccuiickoro rocynapcta. Passutue (heoqaibHOrO 3eMIIEBIIACHUS.
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ConepauuectBo KHsikecTB CeBepo-Bocrounoit Pycu. I[lpuumnbl BO3BBIIIEHUS MOCKOBCKOTO
KkHsDKecTBa. [lepBble MockoBckue KHs3bA. Jmutpuit Jlonckoif. KynukoBckas OutBa, €
ucTopuueckoe 3HaueHue. Poib 11epkBu B 00beAMHUTEIHHOM Mporiecce. Cepruii Pagonexckuii.

OCOOeHHOCTH TOJHUTHYECKOro ycTpoiicTBa Poccuiickoro rocynapctBa. Msan 111
Bo3HUKHOBEHHE COCIIOBHOM CHCTEMBI OpraHu3amuu olriecTBa. MectHu4ecTBO. [Ipeanochuiku
CKJIaJbIBaHUSI CaMOJCPKaBHBIX 4epT rocynapcrBeHHoN Biactu. Bacumui III. Hcropuueckoe
3Ha4YCHHE 00pa30BaHUs eAUHOTO Poccuiickoro rocyapcraa.

1.3. Poccus B cepennne XVI — XVII BB.

NBan ['po3HBbIN: MOUCK aJbTEPHATHUBHBIX MyTEH COLUUAIBHO-TIOJUTUYECKOTO Pa3BUTHS
Pycu. CxnagsiBaHue COCIOBHO-TIPECTABUTEILHOW MOHAPXUU U €€ OCOOCHHOCTH 10 CPAaBHEHHIO
co ctpanamu 3anagHoit EBponsl. 3emckuii Cobop. N36pannas Paga. Pedopmer 50-x rogoB X VI
Beka U ux 3HaueHue. CyneOoHuk 1550r. Crornaseiii Cobop 1551r. [Ipucoennnenune k Poccun
[ToBoikbst, [lpuypanes u 3amagnoit Cubupu. JIMBOHCKas BOWHA: 1€ W TPUYMHBI HEyJad.
OnpuyHUHA: NPUYMHBI, CYIIHOCTb, MOCIEACTBUs. Xo3salicTBeHHOe pasopeHue 70-80rr. XVI B.
DTambl  3aKpemolieHuss  KpecThaHcTBAa.  DopmupoBaHwe  OQUIMATBHONW  HACOJIOTHUHU
caMoJIEpKaBHs.

«CMmyTHOE Bpemsi»: oclabiieHue TOCyAapCTBEHHBIX Hadall, IOMBITKA BO3POXKICHUS
TPAJUIMOHHBIX («JIOMOHTOJILCKAX») HOPM OTHOIIEHUH MEXAy BJIACTBIO U OOILIECTBOM.
IIpaBnenune bopuca ['ogynoBa. Jixenmurpuii I. bosipckuit napp Bacunuii lyiickuii. Bocctanue
N. bonoraukosa. Jixxenmurpui II. ®enomen camo3pancTBa. [lonbCcKo-1IBECKAs UHTEPBEHIIUS.
CemubospiiuHa, okkymnanuss MockBbl. Posib HApoHOTO OMoT4eHHsI B 0CBOOOXKACHMH MOCKBBI 1
m3rHanuu uyxkesemneB. K. Munun u JI. Iloxapckuii. 3emckuit cobop 1613r. Bomapenue
nuHacTud POMaHOBEIX.

Tepputopust u Hacenenue ctpansl B XVII B. Bmmsaue mnocneactBuii «CMyTHOTO
BpeMEHM» Ha d3KoHOMHueckoe pa3zButue Poccun. Pazsutue dhopm dheomanbHOro 3emieniaieHus
u xozsaiicTBa. CobopHoe YioxkeHue 1649r.: opunuueckoe ohopMiIeHne KPEMOCTHOTO MpaBa U
cocNOBHBIX (QyHKIMH. PocT o01miecTBeHHOrO pasfeneHus TpyJa U ero cneruanusanus. [lepsoie
MaHy(akTypel U HX xapakrep. Hadamo ¢opmupoBaHHsS BCEpOCCHICKOrO pBIHKA. SpMapki.
Pa3BuTne BHyTpeHHEW M BHEUIHEH TOProBiW. YKpersieHue kynedectBa. HOBOTOproBelil ycras.
LenTpanu3anus BIacTH, Hayajo mnepexoga K abcomotusmy. IIpekparieHue aesTeIbHOCTH
3emckux cobopoB. M3menenne pomu bosipckoit Jlymel. LlepkoBs u rocyaapctBo. LlepkoBHBIN
packoin. «byHramHbI Bek». IIpyumMHBI MaccoBbIX HapoaHbIX BelcTymieHud B XVII B.
I'oponckue OyHThl. BoccTanme non npeasoautenbctBoMm C. PaswHa: mpuyYMHBI, 0COOCHHOCTH,
3HauEHUE U NocieacTBUsA. Poccuiickas MbICIb U KyJIbTypa B peaasepun HoBoro Bpemenu.

Pasnen 2. Poccuiickasi umnepust B XVII1- nayane XX B.

2.1. Poccmiickoe rocynapcrso B XVIII Beke — Beke MOAePHU3ALNHU U NIPOCBEIICHUS

XVIII Bek B eBponelickoi © MUpoBoit uctopuu. Poccus u EBpona: HOBbIe B3aUMOCBSI3H U
pasmuuus. Iletp I: 6opnba 3a mpeobpazoBaHue TpaauLuoHHOrO obmecTBa B Poccun. OcHOBHBIE
HaAIpaBJIEHUSI «EBPOMEH3AlM» CTPaHbl. ODBOJIOLUUSA COLMAIBHOM CTPYKTYpbl OOIIECTBA.
Buemmnsist monutuka Ilerpa I, e€ cBsi3b ¢ npeobpazoBaHusMu BHYTpH cTpaHbl. Pegopmel lerpa I
KaK TepBas MONBITKAa MOJEPHU3AMU CTpaHbl, €€ 0coOeHHOCTHU. Pa3BUTHE MPOMBIIIIEHHOCTH.
VYcunenue ponu rocynapcTsa B HapallMBaHWM ITPOU3BOIUTENIBHBIX CHJI cTpaHbl. KoHuenuus
MepkaHTHWIM3Ma u e€ peanusarusi B Poccumn. Co3gaHue peryiaspHodl apmuu u - ¢uioTa.
AnvmunuctpatuBHas pedopma. LlepkoBHas pedopma. Tabens o panrax. bopsba ¢
KOHcepBaTuBHOM omnmo3uiinend. Odopmiienre abCOTIOTU3MA, OCHOBHBIE Y€PThI U UCTOPUUYECKOE
3HadeHue. l[IpoBosrnamenue Poccum ummepuen. YnpodeHue MEKIYHApPOAHOIO aBTOPUTETA
CTPaHBL.

JIBOpLIOBBIE TNEPEBOPOTHI, MX MPUYMHBI, COLHUAIBHO-TIOJIMTUYECKAS CYIIHOCTh H
nocinenacteus.  ®apoputusMm.  Pacmmpenwe — npuBwiernii  ABopsHcTBa.  JlanbHewmias
Oropokpartu3alys rocanmnapara. BHemHsAs moauTuka BO BTOpoi ueTBepTH — cepeaune XVIII
BEKa.
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Exkarepuna II: UCTOKM U CYIIHOCTh Ayajivu3Ma BHYTpeHHEW MOJUTUKHU. «[IpocBelieHHbII
abcomotuzm». Cekymspu3anysl IEpKOBHBIX 3€Melb. YJOKeHHas Komuccus. KpecTbsHCKH
Borpoc. HapoaHnoe Bocctanue moa nmpeaBoautensctBoM E. [TyraueBa (mpenmnockuiku, xapakTep,
0COOEHHOCTH, MECTO B HCTOpPHH). YKpeIJIeHHE TOoCylapCTBEHHOro ammapara. ['yOepHckas
pedbopma. CocnmoBHas mosmtrka Exatepunsr 1. HoBwlii 1opuaudeckuii CTaTyc ABOPSHCTBA.
Buemnss nommtuka Poccum Bo BTopor mnonoBuHe XVIII Beka. JlanpHeliliee paciivpeHue
rpanuil Poccuiickoit ummnepuu.

IMapcTBoBanue Ilasna I. IlonbITka OrpaHUYeHUs IBOPSHCKOW BJIACTH CAMOJEP:KABHBIMU
CpencTBamMu. YKECTOUEHUE NOJIUTUYECKOTO PEXUMa.

Pycckas kynbrypa XVIII Beka: OT NETPOBCKUX MHUIIMATUB K «BEKY IIPOCBELICHUSY.

2.2. Poccus B XIX crosernu

[Tpomsimnenssiii nepeBopotr B EBpomne u Poccum: obmiee u ocoGenHoe. Baxueime
ycnoBus nepexona Poccuu k MHIyCTpHaIbHOMY OOLIECTBY — pELICHHE KPECThSIHCKOIO BOIpOca
Y OTPAaHUYEHUE CAMOJEPIKABUSI.

Kpectpaackuii Bompoc: stanbl pemieHus. [lepBble MOACTYNBI K OTMEHE KPEMOCTHOIO
npasa B Hadane XIX B. Yka3 1803r. 0 «cBoOOAHBIX XJIeOonammaxy», yka3 1842r. 06 «00s13aHHBIX
kpectbsiHax». Pedopma I1. JI. KuceneBa. Pemenne kpecThbsTHCKOTO BOIIPOCa B IEPHOT TTPABICHUS
Anexcanppa II. [Ipeanoceikyu U MpUYHHBI OTMEHBI KPETOCTHOTO NpaBa B Poccun. «Manudect»
19 despans 1861r. u «llomoxenus»: uX couepkaHue, 3HAYCHHE, BO3JICHCTBHE HA pPa3BUTHE
nopedopmenHoii Poccun.

[lonbiTkKM pepopMUPOBAaHUSI CHCTEMBI TOCYIApCTBEHHOTO ympaBiieHUs. [IpoeKTsl
mubepanbHbix pepopm M. M. Crmepanckoro u H. H. HoBocunbueBa mpu Anekcanupe I.
N3menenue nomurudeckoro kypea B Hayane 20-x rr. XIX B. BuyTpennss nonutuka Hukomnas 1.
VYkpemieHue caMmojep)kaBHOW BinacTH. JlanpHeWInas IeHTpanu3anus, OIOpOKpaTH3aIMs
roCyIapCTBEHHOIO cTpos Poccuu. Ycuiienne penpecCuBHBIX Mep.

Pedopmbr 60-70-x 1T. B 001aCTH MECTHOTO YHpaBJICHHA, CyJa, apMHH, Me4aTd U Jp.
Hcropuueckoe 3HaueHHE mpeodpazoBanuii 60-70-x rr. «Kontppedopmbr» Anekcanapa lll.

OoOmecrBenHoe nBumxeHne B Poccunm XIX Beka. PopMHpOBaHUE TpeX TEUEHUIL:
KOHCEPBATUBHO-OXPAHUTENbHOIO,  JHuOepanpHOr0o U paaukaipHoro.  KoHcepBaTHBHO-
oxpanurtenpHoe HampasieHue. H. M. Kapamsun. C. II. IessipeB. M. II. Ilorogun. M. H.
Karkos. K. II. ITo6emnonocues. JI. U. Unoraiickmit. C. C. YBapo. Teopus «odunmanbHON
HapOIAHOCTUY.

JIuGepanbnoe HampaieHnue. MpeitHoe nacnmegme I1. S. YaamaeBa. 3amagHuku u
cnaBsnouisl. K. JI. Kagenun. b. Y. YUnuepun. A. U. Komenes. K. C. AkcakoB. CtaHOBICHHE
UJICOJIOTHH pycCcKoTo ymbepanu3ma. JInbepanpHas Oropokparus u €€ poib B pepopmax 60-70-x
rr. XIX B. 3emckoe nBuxeHne. OcoOOEHHOCTH POCCUHCKOTO JTHOepanu3mMa.

PanukanpHOoe HampaBinenue. Havamo ocBoOomuTensHOro ABMXKEHUS. JlekaOpHCTEHI.
dopMUpOBaHUE HICOJOTHH JeKadpu3Ma. DBomonus ABkeHUs: «Coro3 crnaceHus», «Coro3
onaroneHctBus», CeBepHoe u HOxHoe o00mecTBo. OCHOBHBIE NPOTPaAaMMHBIE JTOKYMEHTHI.
Boccranuss B llerepOypre um Ha rore. IIpuumHBl MOpakeHHUsT M 3HAYCHHE BBICTYIUICHHS
nekabpuctoB. [TombITku pomoKUTh Tpaguiuio nekabpucroB. Kpyxku 20-30-x romoB XIX B.
[Ipennoceiky 1 UCTOYHUKH conpanuiMa B Poccun. «Pycckuit connanuzm» A, W. I'epuena u
H. I'. Yepnbimerckoro. Ilerpamesusl. C. I'. HeuaeB u «HeuaeBmmua». Hapognuuectso. M. A.
bakynun. II. JI. JlaBpos. II. H. Tkaue. llosmuTHueckue MOKTPUHBI M PEBOIIOLIMOHHAL
JeSATeTLHOCTh HAapOJHWYECKUX opraHuzanuii B 70-x — Havanme 80-x rr. XIX B. JIuGepanpHbie
Hapogauku  80-90-x romoB. CtaHoBneHue pabouero apmxkeHus. OdopmieHne MapKCHCTCKOTO
teuenus. ['. B. [lnexanos. B. W. YnbsHoB (JIenun).

Buewnsas nomutuka Poccum B XIX B. Ilpuumubl OteuecTBeHHOW BOHHBI 1812r.
3navenne nodeasl Poccun B BoitHe mpotuB Hamosieona n ocBo6ouTenpHOTO Toxoa B EBpory.
Poccuiickoe camonepxkasue u «CasnieHHbl Coro3». BocTouHslil Bonpoc u ero pemenne B XIX
Beke. Poccust u Hapoawsl CeBepHoro KaBkaza. KpeimMckas BoitHa, €€ MpUYMHBI U TOCIEACTBUS.
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[Tonutuka Poccun Ha [JansHem Boctoke. [Iponaxa Amnsicku. [Ipucoequnenne Cpenneir A3un K
Poccun.

Pycckas kynpTypa B XIX B. O01IHe 1OCTHKEHUS U TPOTUBOPEUHS.

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

Tepputopus u Hacenenue Poccun B Hayasie XX Beka. ColuanbHasi CTPYKTypa.

OCoOeHHOCTH COLMAIBHO-9KOHOMHYECKOro pa3BuTHs Poccum B Havane XX Beka.
OObekTUBHAsT  MOTPEOHOCTh  MHAYCTPHUATBHOW  MojaepHu3amuu  Poccun.  Ycuienue
roCcyIapCTBEHHOTO peryiupoBaHusi skoHoMmuku. Pedopmer C. FO. Butre. Pycckas nepeBHst B
Hayasie XX BeKa.

CootHomeHne noautuueckux cui B Poccun B Havane XX Beka. Hapactanue kpusuca
camojnepkaBud. llepBas poccuiickasi pEeBONIONMS: MPHUYMHBL, XapakTep, OCOOEHHOCTH,
IBUKYIUE CHWIIBI, OJTambl, 3HaueHue. Manudect 17 oxrabps 1905 r. OOpazoBanue
MOJIMTUYECKUX MapTUi, UX TeHEe3MC, KiIaccHu(UKaIus, MporpaMma, TakTuka. ['ocynapcTBeHHas
ayma Hadasa XX BE€Ka — IEPBBIA OIBIT POCCUMCKOIO IapjaaMeHTapu3Ma. TpeTbeutOHbCKAs
noymtrdeckas cucrema (1907-1914): Bnacts u o6mectBo. CToJIBITMHCKAs arpapHas pedopma:
HKOHOMUYECKasA, COI[UATbHAS U MOJUTUYECKASI CYLIIHOCTh, UTOTH, MOCIEACTBUSI.

[lepBass MupoBasi BoiiHa M ydacTue B Hell Poccum. BnusHue BOWHBI HAa COLIMAIBHO-
PKOHOMHYECKOE M NoJauTHYecKoe pa3Butue Poccun. Kpusuc Bmactu B rojapl BOMHBI U €O
UCTOKHM. BnusHue BoitHBI Ha npuOIIKeHHE OOLIEHAIlMOHAIBHOIO Kpusuca. Poccusi HakaHyHe
PEBOJIIOLIMH.

[To6ena deBpanbCcKoil PEBOIONMN M KOPEHHBIC W3MEHEHUS B TOJUTHYECKOU JKU3HHU
cTpanbl. BpemenHoe mnpasutensctBo u Ilerporpaackuii Coser. IlomuTuueckue mnaptuu B
YCJIOBUSIX [IBOEBJIACTUA. AJIbTepHATUBBI pa3BuTus Poccum mnocne @Pepansa. CoruanbHO-
HSKOHOMHUYECKas MOJIMTUKA HOBOM BiacTu. Kpusucel Biactu. KOpHHIIOBCKOE BBICTYILIEHUE U €TI0
pasrpom.

Pasnea 3. OT coBeTCKOro rocyiapcrsa K coppemenHoii Poccun.

3.1. ®opmupoBaHuUe U CYLHIHOCTb cOBeTCKOro crposi (1917-1991rr.)

BonpmeBucrckas crparerus: npuunHbel nodensl. [loaroroBka m modena OKTSIOpPHCKOTO
BOOpYykeHHOTO BoccTtaHus B Ilerporpane. II Becepoccutickuii cbe3n COBETOB U €ro peuieHus.
DKOHOMHUYECKass W  COIMallbHAs TMOJWTHKA OoJblieBHKoB. Hauwano  ¢opmupoBanus
OJIHOTIAPTUHHOMN MOIUTHYECKOW cucTteMbl. Pocryck YupemutenbHOro cobpanms. KoHcturymus
1918r. bpectckuii mup.

['paknanckass BOWHA: NMPUYMHBL, 3TAlbl, pACCTAHOBKA CHJI, PE3YyJbTaThl U MOCIEACTBUS.
WNurepBennus: npuuuHbl, (Gopmbl, MacmrTal. Waeonorus, MOTUTHKA, MPAaKTHKAa «BOCHHOTO
KOMMYHHU3May.

IlonoxxeHne  cTpaHbl 1OCIE€ OKOHYaHWS  TIpaxaaHckod  BoWHbL. — ConuaibHo-
SKOHOMUYECKHH M TIOJMTUYECKUM KPU3UCHI B cTpaHe Ha pyOexe 1920-1921rr. [Tepexon k HOBOMA
KOHOMHYECKOW monuTHke. CyIIHOCTb, LENH, pealn3anns, IpOTUBOPEUHs, Cy1b0a U 3HAUCHHE
HOIla. YTBepxkaeHue oqHONAPTUHHON MOJTUTUYECKON CUCTEMBI.

HanmonansHo-rocy1apcTBEHHOE CTPOUTENsCTBO B 20-¢ rT. Jluckyccuu o6 oOpazoBaHUU
CCCP. I cve3n CosetoB CCCP, ero pemenust u Mecto B uctopuu. Koucruryuuss CCCP 1924r.

[Tomutnueckast 6oprba B maptuu u rocyaapcrse. [locnennue padorst B. U. Jlenuna o
BHYTpeHHEH W BHemHed nonuthke CoBeTckoro rocyaapctsa. Bosseimienne M. B. Cranuna.
Boppba ¢ ommosummed mo Bompocam pa3BuTHs cTpaHbl. CeepreiBanne HOIla, xypc Ha
CTPOUTEIBCTBO COLIMAIIN3MA B OJTHOW CTpaHe.

CCCP B romsl mepBbix msaTwierok (koHery 20-x rr. — 30-e rr.). dopcupoBaHHOE
conuanuctuyeckoe crpoutenbctBo B CCCP. MuaycTpuanuzanus: OpearnoChblIKM, UCTOYHUKH
HAKOILICHUS, METO/, TEMIIbI, pe3yJbTarhl. [loMuTHKa CIUIOMIHONW KOJUIEKTUBHU3AIMU CEIHCKOTO
X035IiCTBa, €€ NpPUYUHBI, SKOHOMHMYECKHE M coluanbHble mnocheAcTBus. llena «Oompiioro
CKauKay.

dopmupoBaHHEe pexuMa JUYHOW BiactTh CTajlvMHa W KOMaHIHO-aAMUHHCTPATUBHOM
CHUCTEMBI YyIpaBlieHUus rocynapctBoM. CpaniuBaHue MApTUUHBIX U TOCYIaPCTBEHHBIX CTPYKTYD.
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Homenknarypa. Poas u mecto CoBeToB, mpodcor030B, Cy/IeOHBIX OPraHOB W MPOKYpaTyphl B
CO37aBacMOM TOTAJUTApHOM MoiMTHYECKOM cucteme. KaparenpHbele opranbl. MaccoBble
pernpeccum.

[Ipobnema wmaccoBoit momaepxkku coBerckoro pexuma B CCCP. Yuudukanus
OOIIECTBEHHON XKHU3HU, «KYJIbTypHas peBoitonus». boprda ¢ nHakompiciueM. ConpoTHBIEHNE
CTAIMHU3MY U IPUYUHBI €r0 opakeHus. OTHOLIEHUE TOCYAapCTBA K PETTUTHU.

Buemnsiss monmutuika CCCP B 20-30-¢ rr. IlepBhle miaru COBETCKOW TUIIJIOMATHH.
lenyasckas koHpepenmmsa. MexaynapogHoe npusHanune CCCP. OGocTpeHHe MOIMTUYECKON
obcranoBkn B EBpome HakaHyHe BTOpOH MHpPOBOH BOWHBI. [lepBble BOCHHBIC KOH(JIMKTHI.
MIOHXEHCKOE COrJIallleHHhe MW €ro BIWSHUE Ha MEXAyHapoJaHoe mnojoxxeHue. Heypauu
neperoBopoB Mexay CCCP, Auxrnuei, ®paniueid o npenoTBpamieHuu BoWHBI. COBETCKO-
FepMaHCKUM TAKT O HEHAMaJeHWH: NPUYMHBI, MocieacTBus. COBpEMEHHbIE CIOPBl O
MeXyHapoaHoM kpusuce 1939 — 1941 rr.

CCCP Bo Bropoi MupoBoit u Benukoit OrtedecTBeHHOH BoitHe. Pemaromuii Bkian
Coserckoro Coroza B pasrpoM ¢ammsma. [Ipuunnsl u niena modeasr. Yuactue CCCP B BoiiHe
npotus Snonuu. MiToru u ypoku BTOpOil MUPOBOM BOMHBI.

N3MeHeHue COOTHOWIEHUSI CHJI B MHpPE TOCJIE€ BTOPOM MHpOBOM BOHHBL. Hauvano
«xonoguot BouHBY. CCCP u CIHA. CCCP wu crpanbl Bocrtounoit Espomnbl. Coznanue
«COLMAIUCTUYECKOTO JIarepsi».

Tpyanoctu nocneBoenHoro pa3zputusg CCCP; BocCTaHOBIEHHE HApOJHOIO XO35ICTBA U
auKkBHAANMs aToMHOM MoHomonuu CHIA. VYikecToueHHEe MOJUTHYECKOTO peKUMa |
UJIE0JOTUYECKOTO KOHTPOJIA. HOBBINM BUTOK MacCOBBIX PENPECCUH.

[lepBoe mocnectanuHckoe pAecartunetue. Pedopmaropckue TOHUCKHM B COBETCKOM
pykoBoacTBe. I[lomBITKM OOHOBJICHHSI «TOCYAapCTBEHHOTO COIUAIM3MA». JKOHOMHUYECKHE
pedopmsl, monbiTkK TiepeBoaa SKoHOMUKH CCCP Ha WHTEHCHUBHBINA MyTh Pa3BUTHS B YCIOBHUSIX
HTP. XX cwe3n KIICC wu ocyxnenue kynbTa juuHocTH CranuHa. Peabunmurarus xKepTB
peripeccuii m nenopranuii. Homenknatyphas «mbepanu3anus». «OTTenenab» B IyXOBHOM
cdepe. [IpuunHb 3aMeITIEHUS] TEMITOB SKOHOMHYECKOTO U COIMAIBHOTO Pa3BUTHUS B Havame 60-x
roaoB. XXII cee3n KIICC u koHuenuus «mnepexoaa oT ColrainimMa K KOMMYHU3MY».

BHemiHsiss TONMTHKA B TOIBI «OTTEMENW»: HAYalo Tepexoja OT KOH(pOHTAUU K
paspsnKe MeEXAYHApoJHOW HampspkeHHocTu. KapuOckmii  xpusuc (1962 1.): mobGena
MOJIMTUYECKOTO peaan3ma.

CMeHa BJIacTH | MOJUTHYECKOTO Kypca B 1964 1., skoHOMUYEeCKHe pedOpMBbl CEPEeIUHBI
60-x rof0B, MPUUMHBI X HE3aBEPLICHHOCTH. Bnacts u obmectBo B 1964 — 1984 rr. Kpusuc
rOCHOACTBYIOIIEH Haeoaoruu. [[puunHbBl MOJMUTUKU OrPAHUYEHUN U 3aMPETOB B KYJIbTYPHOM
xku3Hu CCCP. JluccuaeHTCKOe JBMKEHHME: NPEANOChUIKH, CYIIHOCTb, OCHOBHBIE JTaIlbl
pasBuTusa. Hapactanme Kpu3HCHBIX SIBJICHUN B coBeTCKOM oOmiectBe B 70-¢ — cepemune 80-x
rOJI0B.

Buemnsis momutuka CCCP B koHie 60-x Hadane 80-X TIT.: OT pa3psaaku K 000CTPEHHIO
MEXIyHapoaHOH ob6ctaHOBKH. Pazpabotka [Iporpammel Mupa u e€ peannsanus. BBox coBeTckux
BOMCK B AQraHUCTaH U €ro MOCIICICTBHUS.

Kypc Ha pagukanbHOe OOHOBIEHHE COBETCKOro obmiecTBa. «IlepecTpoiika»: CyIIHOCTb,
LEIU, 3aa4, OCHOBHBIE 3Talbl, pe3ysbTarbl. HOBBIE CTPYKTypbl IOCyJapCTBEHHOWM BIIACTH,
nepBele  che3apl  HapoaHbix gemytatoB  CCCP, HOBble OOIIECTBEHHBIC [BIKEHUS U
MOJIMTUYECKHE MapTUH, Mpe3ueHTckas ¢popma npasiaeHus. «HoBoe moauTuueckoe MbIIITICHUE)
u usMeHenue reononuruyeckoro mnonoxenus CCCP. I'KYUII um kpax couUMamucTUYECKOro
pedopmaropcrBa B CCCP. Pacnag CCCP, npekpamienue cymectBoBanusi KITCC. Obpazoanue
CHT.

3.2. CraHoBJIeHHEe HOBOii poccHiickoii rocymapcrBeHHocTH (¢ 1991- mo HacTosiiee Bpems).

Buyrpennsist monutuka Poccum. JluOGepanbHas KOHICMIUS POCCHICKUX pedopm:
nepexoll K pbIHKY, (opMHpoBaHME TpakJaHCKOTO oOIIecTBa M IMPAaBOBOIO TOCYJapCTBa.
«I1lokoBast Tepanus» SKOHOMUYECKUX pedopM B Hayane 90-x ronoB. KOHCTUTYIIMOHHBIN KpHU3HC
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B Poccunm 1993 1. m nmemontax cucteMbl Biactu CosetoB. Konctutryumsi Poccuiickoit
Oeneparunn 1993 1. [lomuTHueckue mnapTUM M OOLIECTBEHHBIE JBMXKEHUs Poccun Ha
COBPEMEHHOM 7Tarne. MexHalMoHalIbHbIe OTHOLIEHHsS. YeueHckas BoitHa. Hayka, kymnbTypa,
oOpa3oBaHHEe B pPBIHOYHBIX yCiIOBUsAX. CommanpHas I€HA W TEPBBIE Pe3yNbTaThl pedopM.
[TonmuTryeckue mapTum 1 0OLIECTBEHHBIE ABM>KEHU Poccii Ha COBpEMEHHOM 3Tarle.

Poccus B nauane XXI Beka. CoBpeMeHHBIE TPOOIIEMBI YeJI0BeYeCcTBa U poiib Poccuu B ux
pemenun. PermoHanbHble W TIIOOANbHBIE WHTepechl Poccun. ConuanbHO-dKOHOMUYECKOE
nonoxenue PO B nepuox 2001-2019 roga. MupoBoii prUHAHCOBBII U IKOHOMHYECKHI KPU3HC U
Poccus. Buemnsas nonmutuka Poccuiickont @enepaunu B 1991 — 2019 rr. [IpuHIunel BHEIIHER
nonutuku. Poccus u crpansl nanbHero 3apyoexpsa. OtHomenus co crpanamu CHI'. Poccust B
CHCTEME MUPOBOM SKOHOMHUKH M MEXTyHAPOIHBIX CBI3EH.

OO11ee KOJIMYECTBO pa3/iesioB - 3.

4 O0beM yueOHO# JUCUMIIJIMHBI

. B B akanem.
Bunel yueOHoit paboThI 3aYETHBIX

eIMHUIIAX Hacax
OO0mas TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 48
Jlexumm (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,44 16
CamocrositesibHasi padora (CP): 1,67 60
CaMOCTOSTEeTbHOE N3YICHHUE PA3IeSIOB JUCITUTIIMHBI 1,67 60
IK3aMeH 1,0 36
KonTakTHas paboTa — MpOMEeKyTOYHAs aTTECTaIHS 10 0,4
[TonroToBKa K SK3aMEHY ' 35,6

Bua konTpoJsi: IK3aMeH
B
Bunpl yue6HO# paboThI 3a4€THBIX B actp. wacax

€IMHUIIAX
OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 36
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
CaMOCTOSTEeTLHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 1,67 45
JK3aMeH 1,0 27
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTaIHS 10 0,3
[TonroToBKa K SK3aMEHY ' 26,7

Bua konTpoJs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUNJIMHBI
«Duznyeckas KyabTypa u cnopr» (b1.5.04)

1 Heap AMCHMMJIMHBI — COCTOMT B (DOPMHPOBAHHHM MHPOBO33PEHHSI M KYJIbTYPHI
JUYHOCTH, TPAKIAHCKOW TIO3UIIMH, HPABCTBEHHBIX KAauyecTB, YYyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITEILHOCTH B IPUHSATUU PEIICHUH, CIOCOOHOCTH HCIIOIh30BaTh pasHOOOpa3Hbie POpMBI
(GU3UYECKON KyIbTYpHhI, CIIOPTa M Typu3Ma JJII COXPAHCHHS U YKPEIUICHHUS CBOETO 3/I0POBBS U
3JI0POBbSI CBOMX OJIM3KUX B MOBCEAHEBHOU KU3HU U MPOPECCHOHATBHON AEITEITHLHOCTH.

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBI O0yyamlIWiics MO mNporpamMmme
0akajaBpHaTa J0JIKEH:
Obnadams credyrowumu KOMNemeHyusMu.:
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—  CIOCOOHOCTBIO K CaMoOpraHu3aiuu u camooopaszoBanuio (OK-7);

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh METO/bl U MHCTPYMEHTHI (PU3MUYECKOW KyNbTYphI IS
o0ecriedeHust TIOJHOIICHHOH COIMabHOM U podeccronanbHoi aesrensHoctu (OK-8).

3namo:

- HayYHO-TIPaKTUYECKHE OCHOBBI (PM3MUECKOM KyJIbTYpHI U 310pOBOT0 00pa3a *KHU3HH;

- COIMAJIbHO-OMOJIOTUYECKUE OCHOBBI (PU3UUECKOM KYJIBTYphI U CIIOPTA;

- BIMSHHE O3/0POBUTEIBHBIX CHCTEM (PU3NUYECKOTO BOCHHTAHUS Ha YKpEIUICHUE
3I0pOBBS, TPOPUIAKTUKY MPO(EeCcCHOHATBHBIX 3a00JIEBaHUN U BPEIHBIX MPUBHIYEK;

- crmoco0Obl  KOHTPOJSE M OIEHKH  (U3UYECKOr0  Pa3BUTUA M (U3HUYECKOH
MOJITOTOBJICHHOCTH;

- MpaBWJIa ¥ CIOCOOBI TUTAHUPOBAHUS MHIUBUIYAJIbHBIX 3aHATUN PAa3TUYHOM LIEIeBOM
HAIPaBJIEHHOCTH;

- HCTOpHUIO (U3NYECKOH KyJIbTYphl M CIOPTa, UMETh IPEJICTaBICHHE O 3HAYMMBIX
CIHIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEM CTpaHbl, HO W MHPOBOTO YPOBHS; Ba)KHEillne
JOCTHKEHUS B 00J1aCTH CIIOPTa;

- cnoptuBHbeie Tpaguuuu PXTY wum. J[.M. MeHneneeBa, NMOMHHTH O TMOJBHUTaX
CIIOPTCMEHOB B rojibl Benukol oredecTBeHHON BOHBI 1941-1945 rT.

Ymems:

- CAaMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KYJIBTYPOH U CIIOPTOM;

- OCYILECTBJISATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHu3Ma U coOJi01aTh MpaBuiia
THUTUEHBI ¥ TEXHUKU 0€30IacHOCTH;

- OCYIIECTBJISITh TBOPUYECKOE COTPYIHHUYECTBO B KOJUIEKTUBHBIX (hOpMax 3aHATUN
¢u3nvecKoil KyJabTypoil.

Braoemy:

- CpeICTBaMM M METOJaMHU YKPEIUIEHHs HWHAMBUAYAJIbHOIO  310POBbS,
(bu3MYECKOTr0 CaMOCOBEPIICHCTBOBAHMUS,

- JIOJDKHBIM  ypOBHEM  (DU3WYECKON  IOATOTOBICHHOCTH, HEOOXOIUMBIM  JIJIs
KayeCTBEHHOI'0 YCBOCHHUSI MPOPECCUOHANBHBIX YMEHUI 1 HaBBIKOB B ITpoliecce 00yueHus B By3e,
Ui O00ECTeYeHUsl TOJHOIICHHOW COLUMAIbHOW M TPO(ECCHOHATBHON NEATETbHOCTH IMOCTe
OKOHYAHUS y4eOHOI0 3aBe/ICHUSI.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

HucrunnuHa 1o «du3ndeckoil KyJabType W CHOPTY» peanu3yercss B o0beme 72 akaj.
4yacoB WK 54 acTp. 4. (2 3a4eTHBIC SAUMHUIIBI) IPU O4HOU (hopMme 0OyUeHUs.

[Tporpamma paccunTaHa Ha U3y4eHHE TUCIUIUIMHBI B TEYEHHE JIBYX CEMECTPOB (TIEpPBOTO U

YETBEPTOIO).
Pa3gennl nMCHMIIIMHLI U BUABLI 3aHATHH
Ne Paznen nucrunianHe! AKkaJzieM. 4acoB
n/n Bcero Jek MII3 | IIIIPII | KP
1. Pazpnea 1. llpeamer «®@u3nveckas 18 2 6 9 1
KYJbTYypa u cnopt». UcTtopus
DOKuC
1.1 | IIpenmet dpuszmveckas KyJabTypa U 9 1 3 45 0,5
CHOPT
1.2 | Ucropus ciopta 9 1 3 45 0,5
2. | Pa3gena 2. OcHOBBI 310POBOTO 18 2 6 9 1
ooOpa3a xu3uu (30K)
2.1 | BpaueOHBII KOHTPOJIb U 9 1 3 45 0,5
CaMOKOHTPOJIb Ha 3aHITHSIX
(hU3UIECKON KYJIBTYPOUH U CIIOPTOM
2.2 | 'urueHnyeckoe odecreyeHmne 9 1 3 45 0,5
3aHATHI 030pPOBHUTEIBHOMN
bu3nUecKoil KyJapTypoit
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3. | Pa3nen 3. buoJjioruueckue 0CHOBBI 18 2 6 9 1
(u3nyecKoi KyJbTYpPbl M CIOPTA
3.1 | buonoruueckue OCHOBHI (PU3UUECKON 9 1 3 4,5 0,5
KYJIBTYPBI U CIIOpTa
3.2 | OOpa3 )KU3HU U €r0 OTPAKECHUE B 9 1 3 4,5 0,5
poheCCHOHATTLHOMN IS TEIbHOCTH
4 | Pa3nen 4. IIpodeccuonanbHo- 18 2 6 9 1
NpUKJIaaHas pusnyeckas
KYJbTYpPa U CHHOPT
4.1 | O6mias ¢puszndeckass U CHOpTUBHAS 9 1 3 45 0,5
MOATOTOBKA CTY/ICHTOB B
00pa3oBaTEeILHOM MPOIIECCe
4.2 | ®usnueckas KyJabTypa U CIIOPT B 9 1 3 4,5 0,5
poeCCHOHATILHOMN IeATEILHOCTH
oOyuJaromnerocs
UTOro 72 8 24 36 4
4 O0beM yueOHO# JUCUMIIJIMHBI
Beero Cemectp
Bunapr yaeGHO# paboThI I cemectp 4 cemectp
3E Axan. 3E Axapn,. 3E Axan.
9. q. 9.
OO61mast TpyA0€MKOCTh JUCIUILTUHBI TIO 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonTakTHas pa6oTa — ay1UTOPHbIE 2 72 1 36 1 36
3aHATHS:
Jlexnuu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktrueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Bua kouTposs: 3aver | 3auer 3auer 3auer
Beero Cemectp
N 1 cemectp 4 cemectp
Bunbt yueOHO paboThI A A A
3E CIp. | 3p c1p. | 3p cTp.
q. 9. q.
OO0mmas TpyA0eMKOCTh JUCIUTLINHBI TI0 2 54 1 27 1 27
y4eOHOMY IUIaHY
KonTtakTHasi pa6oTa — ayfuTOpPHbBIE 2 54 1 27 1 27
3ansaTus (KP):
Jlexmum (JIek) 0,2 6 0,1 3 0,1 3
[TpakTuueckue 3anastus (I13) 1,8 48 0,9 24 0,9 24
Bua konTpoJs: 3ader | 3auer 3ader 3ader

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

«MaremaTuka» (b1.5.05)

1 leab TuCUMIUIMHBI - (OPMUPOBAHUE Y CTYJCHTOB CHUCTEMBl OCHOBHBIX MOHSTHH,
WCIIOJIB3YEMBIX JIJII TIOCTPOCHUS BAKHEHIITMX MaTEMaTHYECKUX MOJICNIEH, U MaTEeMaTHYECKHUX
METOAO0B AJIs1 OIIMCAHUSL pa3.HI/I‘-IHbIX XUMHUKO-TCXHOJIOTHYCCKUX HpOI.I@CCOB.

2 B pe3yabrare
O0akaJlaBpHAaTAa J0JI/KeH:

H3YyYCHUHd JTUCHMUIIJIHHBI

o0yvaronuics

nmo

nporpamme

Obnadoams cnenyrommmu odmenpodeccnoHanbHbiME KommereHusmu (OITK):

— CIIOCOOHOCTBIO

HCIIOJIb30BaTh

OCHOBHBIC

3aKOHBbI

CCTCCTBCHHOHAYYHBIX

JUCHUIIJIMH B HpO(beCCI/IOHaJIBHOI\/'I ACATCIIBHOCTH, MNPUMCHATL MCTOAbl MAaTCMATHUYCCKOI'O
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aHaM3a ¥ MOJICIIMPOBAHUS, TEOPETHUYCCKOTO U IKCIIepuMeHTansHoro ucciaeaoBanus (OITK-2).
3namo:

- ocHOBbI  AuddepeHInaTbHOT0 U WHTErPATLHOTO HUCUYUCICHUS, U(depeHITnaTbHbIX
YPaBHEHUN;

- MaTeMaTU4YeCKUe TEOPUH U METObI, JIe)KAIlMe B OCHOBE MOCTPOEHUSI MaTeMaTHYECKUX
MOJICIICH;

- OCHOBBI IPUMEHEHUS] MATEMaTUYECKUX MOJIeNIel 1 METO/IOB.

Ymems:

- BbIOMpaTh MaTeMaTUYECKUE METO/bI, IPUTOHBIC AJIsl PELICHUS] KOHKPETHOH 3a7auu;

- UCII0JIb30BaTh MaTeMaTUUECKUE MOHSATHUS, METOAbI U MOJIETH JUIsl OIMCAHUS Pa3IUYHBIX
IIPOILIECCOB;

- BBIBISATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, JEXKAlllMe B OCHOBE KOHKPETHBIX
IIPOILIECCOB;

- WCIOJB30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKONH 00pabOTKH TaHHBIX;

- IPUMEHSTh MaTeMaTHYECKHE 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (pyHJIaMEHTAJIbHBIX MaTEeMAaTUYECKUX TEOPUH M HABBIKAMHU MCIIOJIb30BAHUS
MaTEeMaTUYEeCKOro anmapara;

- METOJaMH CTaTUCTHYECKON 00pabOoTKH MHGOPMAIIHH.

3 KpaTtkoe conep:kanue TUCIHHNIHHBI

1 cemecTp

Beenenne. IIpenmer m meronsl matemaruku. OnucaHuWe OCHOBHBIX pa3/ieloB Kypca.
CTpyKTypa Kypca u paBujia pEUTHHTOBOM CUCTEMBI.

Paznen 1. DiemeHTHI ajredpsbl.

UmucnoBbele MHOXKECTBa, KoMruieKcHbie uymcna. Ompeaenurenu |l w1l mopsakos.
BekTopel: OCHOBHBIE MOHATHUS, CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE IPOM3BEIEHUS BEKTOPOB.
AHanuTHueckas TeoMeTpus: IpsiMasi Ha IMIocKocTu, Kpusble || mopsaka. Marpuisl: nelcTBus
HaJ MaTpUIIAMHU, TIPUBEJIEHUE K CTyleHUYaToMy BUAy u Bunay ['aycca. Panr matpuibl. OOparHas
matpunia. Teopema Kponekepa-Kanemnu. Pemenne cucreM JWHEHHBIX —anreOpandecKux
ypaBHeHuii. COOCTBEHHBIE YUCa U BEKTOpHI. KBagparudaabie GopMBI.

Paznen 2. ®ynkuusi ogHoii mepemeHHoi. Ilpemen ¢ynkuuu. HempepbiBHOCTH
pynkuun.

Oynknusa. CriocoObl 3aganust GyHKIUU. DneMeHTapHble pyHKuuu. [lpenen GpyHkiuu B
touke. OpnHocTOopoHHHME mpenensl. llpenenst Ha OeckoHeuyHOCTH. beckoHeYyHO Maible |
OeckoHeyHO OobIlre QYHKIMH, UX CBOMCTBA U B3aUMOCBs3b. OCHOBHBIE TEOPEMBI O Mpeaeax.
IlepBb1ii M BTOpON 3amMeudarenbHble Mpenenbl. HempepbIBHOCTH (QYHKIMHM B TOYKE W Ha
npoMmexxyTke. CBoiCcTBa (DYHKIIMI, HEMPEPHIBHBIX Ha OTpe3Kax. Touku paspbiBa GYHKIMH U HX
KJaccupuKanus.

Paznen 3. Inddepennuanbuoe ucunciaenne GyHKIUU OJHON epeMeHHOM.

[MpousBonHass (QyHKIHMH, €€ TEOMETPUYECKHA W MEXaHWYECKUH CMBICI. YPaBHEHHUS
KacaTenbHOM U HopMmanu. [lpaBuna nuddepenuuposanus. Tabaua OCHOBHBIX NMPOU3BOJHBIX.
HuddepenuupyeMocts (GYHKIMU: OINpENEICHUE, TEOPEMbl O CBA3M HENPEPBHIBHOCTU H
nuddepeHpyeMocTd  (QYHKIIMM W € CYIIECTBOBaHWMEM mpou3BoaHou. Juddepeniman
¢yHKuMu: ompexneneHue, cBoiictBa. IlpowsBonHas cioxHOM ¢GyHKIHH. OCHOBHBIE TEOPEMBI
nuddepennmanbaoro ucuucienus: Pomst, Jlarpamxka, Komm. [pasuno Jlonurans (packpeitue
HeomnpeneneHHocTei).  IIpousBogHble  BBICHIMX — MOPSAKOB. MOHOTOHHOCTH  (DYHKIIHMH:
orpezeneHue, HeoOXOIUMbIE M JIOCTATOYHBIE YCJIOBUA. DKCTpeMyM (GYHKIUHU: OIpeleeHHe,
HEOOXOUMBIC U JOCTATOYHBIC yCIOBUS. BBIMYKIOCTh, BOTHYTOCTh U TOYKH Iepernda rpaduka
GbyHKIUM: ompenesaeHus, HeOOXOIUMbIE U JAOCTATOYHBIE YCIOBHUS MX cyllecTBoBaHMs. OOras
cXeMma McciIeIoBaHus GyHKIUH, TOCTPOCHUE UX TPaUKOB.

Paznen 4. UnTerpajibHoe ucumcjienne GyHKIUN OTHOH NepeMeHHOM.
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[TepBooOpasnas ¢yukmus. HeompeneneHHBI WHTErpal W €ro cBoicTBa. Tabmwia
OCHOBHBIX MHTETpaioB. MeTOIbl MHTETPUPOBAHUS: HEMOCPEICTBEHHOE HHTETPUPOBAHUE, METOT
MOJICTAHOBKM, HWHTETPUPOBAHUE IO YaCTAM, WHTEIPUPOBAHHUE PAIMOHATIBHBIX JPOOEii,
UHTETPUPOBAHUE  HEKOTOPBIX  HMPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX  (PYHKIHIL.
OnpeneneHHblii UHTErpall, €ro reOMETPUUYECKUN CMBICT, €ro CBOWMCTBA. Teopema O cpelHemM
3HayeHuu. ®opmyna HeroTona-JleiiOnuma. 3amMeHa nepeMeHHONW U UHTETPUPOBAHHE 10 YaCTSM B
orpezieieHHOM MHTerpaje. Brruucienue miomanei miockux Guryp u o0beMoB Tejl BpalleHus ¢
IIOMOIIIBIO OMpEeNIeHHOro uHTerpaina. HecoOCTBEeHHBIE WMHTErpajibl: ONpPEICNICHHs, CBOMCTBA,
METO/1bl BEIYHMCIICHHUSI.

2 cemecTp

Paznen 5. Inddepennuanbuoe ucunciaenne GyHKIUN HECKOJIbKUX MePeMeHHbIX.

@OyHKIMU ABYX M Ooyiee NEpEeMEHHBIX: OmNpezeseHne, o01acTe omnpenaeneHus, 001acTh
CyILIECTBOBaHUS, N€OMETpUYECKass HWHTEpIIpeTalus, JIMHUA YpPOBHS, M IOBEPXHOCTH YPOBHS.
[Ipenen ¢pynkuuu B Touke. YacTHbIe MPOU3BOAHBIE (Ha MpUMepe QYHKIMU JABYX NEPEMEHHBIX).
HudbdepennmpyemMocts  GyHKIMH:  ONpeAesieHne,  CBa3b  AuddepeHnupyeMocTd ¢
HENPEPBIBHOCTBI0O M C CYIIECTBOBAHMEM YAaCTHBIX IPOM3BOAHBIX. JlocTaTouHble yCIIOBUS
muddepernupyemoct  pynkiuu.  JuddepeHmupyeMocTs  COkKHOW  (QYHKIHMH, TOJHAS
npou3BonHas. Juddepenuman QyHKOMM  ABYX [EpPEMEHHBIX, €ro HWHBAPHAHTHOCTD.
HudbdepennmpoBanre (QyHKIMA OJHOW W JBYX NEPEMEHHBIX, 3aJlaHHOW HEsSBHO. YacTHBIC
npou3BOJHbIE U AU depeHInanbl BBICIIUX MOPSAKOB. TeopeMa O paBeHCTBE CMELIaHHBIX
OPOU3BOAHBIX (A7 (YyHKUMHM JBYX TEPEMEHHBIX). AHAJIUTUYECKUNH TMPU3HAK IOJIHOTO
muddepennmana. [IponsBoaHas Mo HaNpaBICHUIO: onpeaeaeHue, (GopMysa s ee BEIYUCICHUSL.
['paguieHT U ero cBoWcTBAa. OKCTpeMyMbl (GYHKIUM JBYX IEPEMEHHBIX: ONpPEIEICHUS,
HEOO0XOIMMOE M JIOCTaTOYHOE YCJOBUS CYILECTBOBAHUS IKCTPEMyMa. YCIIOBHBIH IKCTPEMYM:
orpezesieHue, METOJbl HAXOKIEHUS TOYEK YCJIOBHOIO JKCTpeMyMa (MPSMOM METOJ U METOJ
MHOXxHTeNel Jlarpanxka). Hanbosnbiee u Haumenblee 3HaueHUs! PYyHKINU JBYX TIEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

Pa3nen 6. KpaTnbie nHTErpasl.

JIBOWMHOWM HHTErpajl: OmpeAcsieHue, Te€OMETPUYECKHl CMBICHI, CBOWCTBa. Teopema o
CPEIHEM 3HAYEHUU [BOMHOIO MHTErpaja. BpluuciaeHue NBOMHOIO MHTErpajga B JEKapTOBOM
CHUCTeME KOOpAWHAT. BbluMciieHHE ABOMHOIO HMHTErpajia B MOJISIPHOM CHUCTEME KOOpIUHAT.
Wnurerpan Diinepa - Ilyaccona. IlpuiioskeHus IBOMHOrO HMHTETpaja: BBIYMCIEHHUE IUIOLIAAN
IJIOCKOM 001acTi, 00beMa HUIUHAPUIECKOTO Tela, IUIOIaAd MOBEPXHOCTH, MAcChl INIACTUHKHU C
3aJJaHHOM  IUIOTHOCTBIO, KOOpPJAMHAT LIEHTPAa TSOKECTH IIIACTUHKU. TpOMHOM HMHTErpai:
ompeneneHue, GU3NIECKU U TEOMETPUUECKHI CMBICII, CBOMCTBA, TEOpEMa O CpeTHEM 3HAYECHUHN
TPOMHOr0 MHTErpasa. BeluKciieHHne TPOMHOIO MHTErpaja B I€KapTOBOM CUCTEME KOOpPAUHAT, B
HWIMHIPUYECKUX U cepuueckux KoopAauHatax. [IpuioxkeHHss TpPOMHOro UWHTerpasa:
BBIUHMCIIEHHE 00BEMa, MAcChl TeNla C 3alaHHON TUIOTHOCTHIO, KOOPIWHAT LIEHTpa TSXKECTH Tena.

Paznen 7. KpuBoJimHeliHbIe U MOBEPXHOCTHBIE HHTETPAJIbI.

KpuBonuHelHplii HMHTErpajl MO KOOpAMHATAM: OIpenesieHue, (U3NYECKUN CMBICI,
CBOMCTBA. Bruncienne KpuBoIMHEHHOTO MHTErpaia. Dopmyia Ajis BEIYUCICHHUS paOOTHI MpHU
NEPEMEIICHUN MaTEPUAIIbHOM TOYKH B CUJIOBOM I10JI€ BIOJIb HEKOTOpOro mytu. Gopmyna ['puna
JUISL BBIYMCIICHUS KPUBOJMHEMHOrO HMHTErpaja IO 3aMKHYTOMY KOHTypy. HesaBucumocts
KPUBOJMHEHHOTO MHTErpajia OT IMyTH MHTETPHUPOBAHUSA: HEOOXOAUMOE U JOCTATOUYHOE yCIOBHE
HE3aBUCUMOCTH, KpUTepHUil He3aBUCUMOCTH. [loTeHIManbHOe 1osie, NoTeHuraibHast QYHKIUS U
€c BBIUMCIICHME. BpbluncieHne KpUBOJMHEHHOIO MHTErpajga, HE 3aBUCSILIEr0 OT IyTH
uHTErpupoBaHus. [loBepXHOCTHBIN MHTETpall: onpeaenenne, Gu3nIecKuil CMbICH, BHIYMCICHUE B
JeKapToBoil cucteme koopauHat. Teopema [Maycca-Octporpaackoro. @opmyna Ctokca.

3 cemecTp

Pasnen 8. IuddepeHnuanbHbie ypaBHeHHUs IEPBOT0 NOPAIKA.

HuddepeHunanbable  ypaBHEHHS: ONpENENeHHE, TMOPSA0K, pelIeHHe, TeopeMa
CYUIECTBOBaHMS U €JUHCTBEHHOCTH pertenus. 3agaya Koum. /luddepennmansabie ypaBHEeHUS C
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pazzensomuMucs nepeMeHHbIMU. OJHOpONHbIE ypaBHEHHUs |-To mopsaka: ompezeneHuEe U
MeToJ peleHus. JIuHelHble ypaBHEHHs |-TO MOpsAIKa: ONPENEICHHE M METOJ PELICHUs.
VYpaBHenuss bepuymnu: ompenenenue u Meton peuienus. uddepeHunanbHple ypaBHEHUS B
HNOJHBIX Au(QepeHnnanax: onpeaeIeHne U METOJ pelieHus. MHTerpupyromuid MHOXUTEINb:
omnpejeNieHue, CBEACHME K YpaBHEHHIO B TMOJNHBIX JauddepeHnmanrax ¢  MOMOUIIO
MHTETPUPYIOLIETO MHOXKHUTEIS.

Paznen 9. Inddepennuanbubie ypaBHeHUs] BTOPOT0 MOPSAIKA.

Juddepennunanbaple ypaBHEHUS! BTOPOTO MOPSAKA, JOMYCKAIOIIUE TOHMKEHUE TIOPSIIIKA.
Jluneitable muddepeHIranbHble YpaBHEHUSI BTOPOTO IMOpsiIKa: OMpelesieHue, OJAHOPOAHbIE U
HEOJIHOPOJHbIE JIMHEWHble YypaBHeHUs. CBolicTBa pelieHui. JIuMHeliHas HE3aBUCUMOCTh
bynkumii. Onpenenutenb BpoHCKOro u ero cBoicTBa. TeopeMbl 0 CTPYKType OOIIMX pelIeHui
JMHEWHBIX OJTHOPOTHBIX M JMHEHHBIX HEOJHOPOAHBIX TU((PEpeHINATbHBIX YPABHEHUH BTOPOTO
nopsika. OyHAaMEHTaIbHAS CUCTEMa PEIICHU JTMHEHHOTO OqHOpOoAHOTO Aud(hepeHIInaTbHOTO
ypaBHEHHsI BTOPOT0 nopsaka. JIuneinpie onHopoaHble auddepeHnnanbable ypaBHEHHSI BTOPOTO
NOpsIKa C MOCTOSIHHBIMU Kod3(duureHTamMu: Meron Jisepa Ui peuieHHsl 3TUX YpaBHEHUU.
JluneliHple HEOTHOPOAHbIE MU (depeHIInaIbHBIE YPAaBHEHUS BTOPOTO MOPSIKA C MOCTOSITHHBIMU
kod(uImeHTaMu: MeToj| Moa00pa YaCTHOTO PEIICHUS] 3TOTO yYpaBHEHHUS C IMPaBOM YacThIO
CHEIMAJIbHOTO BHJA W METOJ BapHallMM IPOU3BOJBHBIX IOCTOSIHHBIX. JIuHElHBIE
muddepeHIIManbHbIe YpaBHEHUS N-TO TOpSKa: CBOWCTBA pPEIICHUN, TEOPEMBbI O CTPYKType
o0riero pemeHus. AJTOPUTM MOCTPOEHUS OOIIEro pemeHus JUHEeHHOro nuddepeHInanIbHOro
ypaBHEHHUS N-TO MOPsIJIKA C HOCTOSTHHBIMU KOA(pUITUEHTaAMH.

Pasnea 10. Cucremsl 1 pepeHnHaIbLHBIX YPABHEHHUH.

Cucrembl nUHEHWHBIX aU(GEepeHITNATbHBIX YPaBHEHUNW TIEPBOTO TMOPSIKA, PEIICHUE
METO0M HCcKItoueHHs. CUCTeMbl TMHEWHBIX U (hepeHInaTIbHBIX YPAaBHEHUH IEPBOrO MOPSIKa,
METOJi BapHvalliy MPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JIMHEWHBIX OJHOPOJHBIX YpaBHEHUM
NEPBOT0 TMOPSJIKa C MOCTOSHHBIMU Kod(duuuentamu, meton Iitnepa. CHCTeMbl JMHEHHBIX
HEOHOPOAHBIX MU depeHITnaIbHbIX YPaBHEHUH C TTOCTOSHHBIMU KOA(DPHUITHEHTAMHU.

Pasnen 11. YUncioBble n pyHKIMOHANIBHBIE PAIBI.

UYucnoBble psbl: OCHOBHBIE MOHSTHS, CXOAUMOCTh psaa. HeoOxomumelil mpu3Hak
cxogumocTu psga. CsolicTBa cxopasiuxcs psanoB. JlocTaTodyHble NpPU3HAKK CXOIUMOCTHU
3HAKOMOJIOKUTENBHBIX PSAOB: MHTErpalbHbIA Mpu3Hak Komm; npusHaku CpaBHEHUs pAJNIOB;
npusHak [lanambepa; paaukanbabiil npuszHak Kommu. Psaapr [upuxie. 3nakouepeayonuiics psi:
ompeneneHue, npuszHak JleiOHua. AOGCOMIOTHAS M YCJIOBHAs CXOJWMOCTh 3HAKOMEPEMEHHBIX
psanoB. OyHKIMOHANBHBIE psfbl. CTEEHHBIE PAIBL: OINpeneneHue, Teopema Abers, nHTepBal
CXOJIMMOCTH, paanyc cxoauMmocTh. CBoOMCTBa cTeneHHbIX pAnoB. Psaael Teitnopa u MaknopeHna:
oTpesieNieHue, YCIoBHs cXoauMocTu psanga Teinopa x mcxonHod ¢yHkuuu. Jlemma lim L"I -0

n—oo

st VX e R. Jloctatounble ycloBUSL CXOOUMOCTU psiga Teimopa. ANTOPUTM pa3lioKeHUs
¢yskuu B pan Maknopena. OcHOBHBIE pasioxkenus (ynkmmit: €*, SINX, COSX, InL+ x),

(l+ X)n, arctgx, arcsinx B psan Makiopena. Pasznoxenue ¢ynkuuit B psaa Teinopa ¢

MOMOIIBI0 OCHOBHBIX paslokeHUd. [IpuMeHeHue CTeNMeHHBIX PSAIOB: MPUOITKEHHBIC
BBIYHCIICHHUSI, MPUOIMKEHHOE perieHne nuddepeHInanbHbIX ypaBHEHH.

Oouiee konuyecTBO pazaenos - 11.

4 O0beM yueOHOM TMCUMTTHHBI

Bunel yueOHoit paboThI B 3aueTHBIX B akanem.
eIMHHIIAX qacax
O01mas TPyA0eMKOCTh JUCHUILVIMHBI 110 Y4e0OHOMY IJIAHY 15,0 540
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 5,34 192
Jlexumm (Jlek) 2,67 96
[Tpaktrueckue 3ausatus (113) 2,67 96
CamocrositesibHas padora (CP) 7,66 276
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KonTakTHas camocTosiTenbHas paboTa 7,66 0,4
CaMOCTOSTeTbHOE N3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 275,6
IK3aMeH 2,0 72
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1,0 0,8
[ToaroroBka K 3K3aMeHy 71,2

Bua konTpoJs:

3a4€T C ouemcoﬁ, IK3aMCH

B ToM umciie mo cemecTpam:

1 cemecTp
Oo6masi Tpy10eMKOCTh B CeMecTpe 5,0 180
KonTakTHas padoTa — aylIMTOPHbIE 3AHATHS 1,78 64
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,22 116
KoHTakTHasi camocTosTebHas paboTa 2,22 0,4
CaMocTOATEIbHOE U3YUEHHE PA3eSIOB JUCLIUIIINHBI 115,6

Bua konTpoJs:

3a4eT ¢ OLICHKOM

2 cemecTp

O011as TPY10EMKOCTh B ceMecTpe 4.0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS 1,78 64
Jlexumnm (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrositesabHas padora (CP) 1,22 44
CaMOCTOSTEeTbHOE N3YICHHUE PA3IeSIOB JUCITUTIIMHBI 1,22 44
JK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 1,0 0,4
[ToaroToBKa K 3K3aMEHY 35,6

Bua konTpoJs: IK3aMeH

3 cemecTp

OO01masi Tpy10eMKOCTh B ceMecTpe 6,0 216
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrositesibHas padora (CP) 3,22 116
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 3,22 116
IK3aMeH 1,0 36
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTaIHS 1,0 0,4
[ToaroToBKa K 3K3aMEHY 35,6

Bua konTpoJs: IK3aMeH

Bunsl yueOHoit paboThI B 3auerHrpix | B actpoHom.
€IMHULIAX qacax

O01mas TPyA0eMKOCTh JUCHUILVIMHBI 110 Y4e0OHOMY IJIAHY 15,0 405
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 5,34 144
Jlexnuu (Jlek) 2,67 72
[Tpaktrueckue 3ausatus (113) 2,67 72
CamocrositesabHas padora (CP) 7,66 207
KoHTakTHas camocTosTebHas paboTa 7,66 0,3
CaMOCTOSTETbHOE N3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI 206,7
JK3aMeH 2,0 94
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 2,0 0,6
[ToaroToBKa K 3K3aMeHy 53,4
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Bua konTpoJs: | IK3aMeH

B ToM umciie mo cemecTpam:

1 cemecTp
Bunpl yue6HO# paboThI B 3avernpix | B acTponom.
€IMHUIIAX qJacax
Oo6masi Tpy10eMKOCTh B CeMecTpe 5,0 135
KonTakTHas padoTa — aylIMTOPHbIE 3AHATHS 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP) 3,22 87
KoHTakTHasi camocTosTebHas paboTa 3,22 0,3
CaMocTOATEIbHOE U3YUEHHE PA3ESIOB JUCLIUIIINHBI 86,7
Bua koHnTpoJis: 3a4eT C OLlEHKOM
2 cemecTp
OO01masi Tpy10eMKOCTh B ceMecTpe 4,0 108
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP) 1,22 33
CaMOCTOSTETbHOE U3YUCHHUE PA3IeSIOB JUCITUTIITMHBI 1,22 33
IK3aMeH 1,0 27
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTAIHS 1,0 0,3
[ToaroToBKa K 3K3aMEHY 26,7
Bua konTpoJs: 3a4yeT
3 cemecTp
OO01masi Tpy10eMKOCTh B ceMecTpe 6,0 162
KonTakTHas padoTa — aylIMTOPHbIE 3AHATHS 1,78 48
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP) 3,22 87
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 3,22 87
IK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1,0 0,3
[ToaroroBka K 3K3aMeHy 26,7
Bua koHTpoJis: JK3aMeH

AHHOTaIUsA padoyeil MPOrpaMMbl JUCUUIIMHBI

«Andopmaruka» (51.5.06)

1 Heab auCHUNJIMHBI — TpUOOpeTeHHEe O0a30BBIX 3HAHUM O COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHAX, a TaKKe YMEHMH W MPAaKTUYECKHX HABBIKOB B 00JacTu
MH(OPMATUKH, HUCIOJIb3YEMBIX IMPU PEHIEHHH HAyYHbIX M MPAKTUYECKUX BBIYMCIUTEIBHBIX
3ala4 CTYACHTaMH BCCX CHGHH&HBHOCTGﬁ.

2 B pe3yabrare uU3yYeHHMs AUCHHUIUVIMHBI OOy4YamlIuiicsi 10 mNporpamMmme
0akajaBpHaTa J0JIKEH:

Obnadoams cnenyrommmu odmenpodeccnoHanbHbIME KoMiieTeHIusiMu (OITK):

- CIOCOOHOCTBIO pellaTh CTaHAAPTHBIC 3a7aydl MPO(EeCCHOHAIBHOW AEATEIbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOTrpadUIecKOil KyJIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHHMN HH(POPMALMOHHOU
6e3omacuoctu (OITK-1).

3namo:

- cBOlicTBa MHGOPMAIINH, CTIOCOOBI €€ XpaHEeHHS U 00paboTKH;
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- CTPYKTYPY, IPUHIIUIIEI paOOTHI 1 OCHOBHBIE BO3MOXHOCTH OBM;

- TOMOJIOTHIO U APXUTEKTYPY BBIUUCIUTEIbHBIX CETEH;

- IPUHIIMIIBI a/IpECcalliy M0JIb30BaTeNel, KOMIIBIOTEPOB U PECYpcoB B ceTu MHTepHeT;

- pa3nuyath U pacupoBeiBaTh [P — agpec, JOMEHHOE UMSI KOMITBIOTEPa;

-- OCHOBHBI€ TUIIBI aJITOPUTMOB, SI3bIKU POTPAMMHUPOBAHUS;

- CTaHJapTHBIE POTrPaMMHBIE 0OECTIEYeHHS CBOCH MPOPECCHOHATIBHOMN 1A TEIbHOCTH;

- QJICOPUTMBI PEIICHUS HEIMHEHHBIX YPABHEHHUI;

- QJITOPUTMBI OJJTHOMEPHON ONTUMH3ALINH.

Ymems:

- IMCaTh ¥ OTJIAKUBATH IporpaMMbl Ha VBA 1o pa3paboTaHHBIM aropuTMam;

- IPUMEHSTh METOAbl MAaTEMATUYECKON CTATUCTUKU JJIsl PEILICHUS] KOHKPETHBIX 3a]1a4;

- UCIOJNB30BaTh TAKEThl TMPUKIAIHBIX MPOrpaMM TpU AalibHEHIIeM OOyYeHUU W
MPAKTUYECKON JESITEeTbHOCTH.

Braoemy:

- HaBBIKAMHM CAaMOCTOSATEIBHOTO pEUIeHHs 3ajad Ha KOMIIbIOTEpEe, BKIIIOYAIOLIUE
IIOCTAaHOBKY 3a/1a4M, pa3paboTKy aJropuTMa M OLEHKY ero 3(QQEKTUBHOCTH METOJaMU
MaTeMaTUYeCKON CTaTUCTUKHU U1 00pabOTKU HKCIIEPUMEHTA;

- METOJJaMU pealli3alliy AITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe coaep:kanue qTUCHUNIUHBI:

BBenenne. MupopmaTuka — npeamer, 3aladdl U MECTO Kypca B MOJATOTOBKE CTYJEHTA.
Tpu vactu Hayku mHpopmaTuku: hardware (texHudeckue cpenacrsa), software (mporpammHbie
cpezacTa), brainware (nHTeIIEKTyalbHbIe cpeacTBa). KpaTkue cBemeHus.

Pasnen 1. ApxurekTypa KOMIbBIOTEPOB H KOMIILIOTEPHBIX ceTell

1.1. Ucropust pazButuss WHGOPMAIIMOHHBIX TEXHOJIOTHM, BBIYUCIUTEILHON TEXHUKH H
NEePCOHAIBHBIX KOMIbIOTEPOB. MH(popMalins, KoaudecTBO HH(OPMALIUU, CTTOCOOBI BRIYUCIICHUS.
Kpatkas uctopus pa3BuTusi BBIYMCINUTEIBHON TEXHUKU M NEpCOHAIBbHBIX KommbroTepoB (I1K).
BeraucnurensHas mammnaa Pon-Heiimana w mammua Terlopunra. Paspaborku HopOGeprta
Bunepa.

1.2. Ilepconanbnabie kommnbtoTepbl (IIK) m wux Bo3MoxkHOocTH Apxurekrypa I[IK,
annapartsele cpeactsa [IK. @ynknuonansHas cxema 1K, MaructpaibHO-MOAYIbHBINA TPUHLIKIL
noctpoeHus.: [IpuHIUN OTKpBITONH apXuTekTypbl. OCOOEHHOCTH MpPEJCTaBICHUS JaHHBIX Ha
MalMHHOM ~ ypoBHe IIpenmyimiecTBa 1M(POBOro MpeACTaBICHUS WHGPOpPMAUU Tepen
aHaJIoroBbIM. lcnonbp3yemble CUCTEMBl CUMCICHHS, MpaBuia MEepeBoJa U3 OJHOW CHUCTEMBI B
JPYyTyI0. DIEMEHTHl MaTEMaTHUECKOM JIOTHKU: OCHOBHBIE JIOTHYECKHE OTIepalii U (HOpMyIIBL.

1.3. KommbroTepHbIE CETH: TOMOJIOTHH CETEH, WX XapaKTEPUCTUKH. TOMOJOTHH CETeH:
3BE€3[Hasl, IIMHHAsA, KojblieBass. CeTu 3aKpbITOrO THIA: JIOKAJIbHBIE U PACHPEIEIIEHHBIE CETH,
KopropatuBHble ceTH. [IporpamMMmHO-TeXHHYEecKOoe oOecreueHue: aapecanus, OrepalroHHas
cucTeMa, ajamnTephl, OpalBepbl, MPOTOKOJIBI (0COOBIE SI3BIKM, Ha KOTOPBIX OOMEHHMBAIOTCS
uHpopmanueii KoMmmpoTepsl B cet, Hanpumep, TCP, TCP/IP, UDP). I'mobanbHbIe ceTH
paznmuunoro macmradba (WAN —-Wide Area Net, MS Network, Internet). Bo3moxxHocTr cetn
HNurtepuer, Cucrema TenexkoHbepeHInA. DnekTpoHHas mouta. JlocTyn kK wHGOpPMaIMOHHBIM
pecypcam.

3ammra wHopmaruu. [loHarue Oe30macHOCTH  KOMIIBIOTEPHOW — HWHGOpPMAIIHH:
HAJIe)KHOCTh  KOMIIBIOTEpPA, COXPAaHHOCTh JAHHBIX, 3alUTa OT BHECEHHUS HW3MEHEHHUN
HEYNOJTHOMOYEHHBIMH JIMI[AMH, COXpaHEHHE TaWHbl TMEpPenuCKd B DIEKTPOHHON CeTu
ANTOPUTMEI 3aIIUTH HHPOPMAIIMH: METOIBI 3aIUTHI, KOMITBIOTEPHBIE BUPYCHI 1 00pb0a C HUMH.
MeTopl peanuzanuy 3auThl HHGOPMaUU: IpOorpaMMHbIe, anmnapaTHbIe, OpraHU3allIOHHbIE

1.4. MynpTuMenua — AMAJIOroBasi KOMITBIOTEpHAs CHUCTeMa, oOecreurBaronasi CHHTE3
TEeKCTa, Tpaduku, 3ByKa, pedd W BHACO. YCTPOWCTBA MyJbTUMEIUa. TpeOOBaHHS K
MYJbTUMEIUMHBIM CPEICTBAaM KOMIBIOTEPOB. PacimmpeHHble BO3MOXHOCTH —00pabOTKH,
npeoOpa3zoBanusi, cHHTe3a HWHpopManuu (KOMIIBIOTEpPHAs  aHUMAalUs, MOJIUMUKAIUS
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W300paKeHW, TpexmepHas rpaduka). MynapTUMenuiiHble mporpaMMbl.  [IporpamMmbl
pENaKTUPOBAHUS, MOHTaXa 3ByKa H BHIEO. BuIeo-pemakTopbl, MOAyIu cHermd(QeKTos,
MOHTQXHBIE CTYJIMU. DJIEKTPOHHBIC Mpe3eHTaIuu (OCHOBHBIE BO3MOxHOCTH MS Power Point),
ATaIbl CO3/IaHUs IPE3EHTALINA, CTPYKTypa MPE3eHTAUNA U 0COOCHHOCTH PabOThI C PEJAaKTOPOM.

Pasnea 2. [IporpammHoe obecnieuenune

2.1. CTpykTypa OIEpallMOHHBIX CHCTEM, MMAKEThl MPHKIAIHBIX mporpamm, Microsoft
Office. Knaccudpukanus nporpamMMHbIX cpeacTB. CHCTEMHOE M NPUKIAIHOE MPOTrPAMMHOE
obecrieuenue [1K. O630p onepamumonnsix cucteM (OC). Ilpunnumnsr co3manus u coctaB OC:
anpo, uHrepdeiic, apaiiBepsl. Kparkas xapakrepuctuka WINDOWS, MonmynbHBIA TpUHIUI
noctpoenus. Cpena WINDOWS: okHa, ux 3nmeMeHThI, paboTa B MHOTOOKOHHOM PEXHUME.

2.2.Penaktopsl Microsoft Office ,HazHauenue um ocobeHHocTH paboThl. PemakTops
XUMUYECKHX B MaTeMaTuueckux ¢Gopmyd, TekctoBbiid pegaktop WORD, Power Point,(kpaTkmii
0030p). Co3naHue [OKYMEHTOB pazIUYHBIX (opM (CTaHIAPTHBIX M HECTAaHAAPTHBIX).
KonmpoBanne XMMUYEeCKUX M MaTeMaTH4ecKuX (GOpPMYJT B TEKCTOBBIC JOKYMEHTHI.

2.3 EXCEL:B03MOXHOCTH TaOJIMYHOTO PEAAKTOPA M MCIOJIB30BAHUE €T0 Ul PeIICHUs
nH(popManMoHHbIX U WHXKEeHepHBIX 3amad.. OkHo EXCEL Texnuka paGotsl . AGCONIOTHas U
OTHOCUTENbHAs azapecanusi. Bcrpoennsie ¢ynkumu Pacuer mo ¢dopmynam. KomupoBanue
dbopmyn. Pabora ¢ Tabmumamu. ®opmatupoBanue, ohopmieHne TabIuIL..

2.4. EXCEL [Iloctpoenue rpadukoB u aumarpamm. Pacder (yHKUIMOHAIBHBIX
3aBUCHMOCTEH W TIOCTpOeHHE Tpadudeckux H300pakeHUH € HCIOJIB30BAaHUEM CTAHAAPTHBIX
¢ynkuuit EXCEL u macrepa ¢ynkiuii. [loctpoeHue moBepXHOCTEH ¢ UCIIOIb30BaHUEM MacTepa
nuarpamm. [loctpoeHue TMHUHN TpeHA. .

2.5. EXCEL. Omnepamun c¢ wmaccuBamu. Pa3paboTka u peanu3anusi MPOCTEHIINX
QITOPUTMOB C HCIIOJIb30BAHUEM BO3MOXKHOCTEH peIaKTopa(HaXOKACHHE MAaKCHMaJIbHOTO
(MUHUMAJIBHOTO) 3JIEMEHTa BEKTOpa M MATPHIIbI, HaXO0XJIEHHE CYMMBI 3JIEMEHTOB BEKTOpa U
MaTpHIbl, BBIYMCICHHUE MATPUYHBIX BBIPAKCHHH). PerneHue BBIYNCINTENBHBIX 3a7ad C
UCIIOJIb30BaHUEM TaOJIHII.

Pemenue CJIAY ¢ ucnonabp3oBaHreM 00paTHOM MAaTPHUIIBI

Paznen 3. AnroputMbl 1 0CHOBBI IPporpaMMupoBanus Ha si3bike MATLAB.

3.1.Anroputmbl, TUnbl anroputMoB. Ilonarue anroputma u ero cBoiicTBa. CrocoObl
3alMCH AJITOPUTMOB. MOJYJIBHBIN NPUHLKIN IOCTPOEHHUS aNrOpUTMOB M mporpamm. [laker
komnbrorepHoii Marematuku MATLAB.  XapakTepuUCTHKH $I3BIKOB IIPOIPaMMHPOBAHUS.
OBoIONUS U KJIacCU(PUKAIUS SI3bIKOB TPOrPaMMHUPOBAHUS, UMIEPATUBHbIEC, (DYHKIIMOHAIBHBIE,
JIOTUYECKHE, OOBEKTHO-OPUCHTHPOBAHHBIC, WX KOMOWHAIUH. [lonsiTust TpaHcnsALuH,
KOMITWIALIMM, MUHTEPIPETAUU, UX Pa3Nuuus. S3bIKM NpOrpaMMHpPOBAHMS BBICOKOTO YPOBHS.
CTpykTypHOE MpOrpaMMHpOBaHUE, ero ocoOeHHOCTH. (O030p  MaKeTOB KOMITBIOTEPHOU
marematuku — Matlab, Mathcad, Mathematica.

3.2. Cpena MATLAB. OcHOBHBIE CTPYKTYppl W HIPHUHLHUIBI CTPYKTYPHOI'O
POrpaMMUPOBAHUS, WILIIOCTpalusa. bazoBble aaropuTMUyYecKkue KOHCTPYKIHMH (ClieJOBaHUE,
BETBJICHHE, IOBTOPEHUE), WX peaTu3aliu.

Omnepatopsl  si3pika mporpammupoBannsi MATLAB. OcnoBuble pemartenu (solvers)
MATLAB JUISL  peanu3aliil  BBIYUCIUTENBHBIX aJTOPUTMOB. bHOIMOTEKa CTaHIAPTHBIX
byukuuii size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, numa2str,
disp, printf

3.3.Iloctpoenne rpadukoB (PYHKIIMA OJHONM M ABYX NEpeMEeHHBIX. Vcmomp3oBaHue
¢yukuuii  plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odopmienue
rpa¢uKOB(3aroJ0BKH, TTOAMKCH 110 OCSIM U np.)

3.4. Onepayuu nao maccusamu: 6eKMOpamu U MAmpuyamu,- Cl0xceHue, YMHONMCEHUe,
mpancnonuposanue , obpawenue (iNV), BeUUCIEHHE HOPMBI (NOrm ), panra (rank) u
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onpenenutens Marpuisl (det ). ANTOpUTMBI HaXOXKJICHHS MaKCUMAaJIbHOTO, MHHHMAIBHOTO
3JIEMEHTa B MAaCCHBE, aJITOPUTMbI COPTUPOBKH M UX peanu3anus (Hanpumep, Selection Sort)

Paznen 4. Unciaennblie metoabl. Peanusanus nmpocredIIux ajJropuTMoB B cpeje
MATLAB

4.1 YucneHHble METOMbI, XapaKTEPUCTUKA M HMX OCOOCHHOCTH, TMOHSITHE CXOIUMOCTH
MEeTOMa. DJIEMEHThI TCOPUHU TOTPEIIHOCTEH, KiacCH(HUKAIUS TOTPEIIHOCTEH, a0COMOTHAs W
OTHOCHUTEIIbHAS MOTPEIIHOCTh, TOHATHE (PYHKIIMU HOPMBI. BBEIeHHE B CTaTUCTUKY. AJITOPUTMBI
JUISL CTATUCTUYECKOM 00paboTku wH(opManuu ( BBHIYHCICHHE TOYEYHBIX W WHTEPBAIBHBIX
OIICHOK pe3yJbTaTOB U3MepsAeMOW BelWuuHbl), uX peanuszanuu B [IKM MATLAB.
Wcnonp3oBanue Gyukimii min, max, median, var, polyfit, polyval.

4.2. Mpubnuxenne pyakuuid. MaTepnonsius MEHOrowieHaMu. KycouHass HHTEPIIONSIIHS
(crutaiin). Onenka norpermnoctd. @yukmmun MATLAB s pabotsl ¢ mHorowieHamu polyld,
polyval, polyfit, polyder, polyint.

4.3.. BolunicnieHue onpeielieHHbIX WHTETPaJIoB, allTOPUTMBI METOAOB MPSIMOYTOJIHHHUKOB,
Tpaneuuii 1 CUMIICOHA , OIIEHKAa MOTPEIIHOCTA METO/I0B. Peanu3ainus anropuTMOB YHCIEHHBIX
METOJIOB BBIUMCIICHUS OMNpEACIeHHbIX wuHTerpaioB B cpene MATLAB, MIPUMEHCHHE
cranaapTHbIX QyHKIMiA trapz, quad, integral

4.4 UccnenoBanue GyHKIMHM OJHOW NMEpEeMEHHOW. PenieHne HEMMHEWHOTO ypaBHEHUS
f(x)=0.

OtneneHne kopHed. ANTOPUTMBI YTOYHEHHS KOPHS (METOJ MOJIOBUHHOTO [EJIEHUS,
HerotoHa, npocroit urepanuun). CpaBHUTENbHBIE XapaKTEPUCTUKU. Peanusamnus aaropurMoB B
cpene MATLAB 1o 6710k- cxemaM U C HCIIOJIB30BaHKUEM pelrateneii roots, fzero

4.4. HUccnenoBanue (QyHKUMU OaHOM mnepemeHHoH. Ilomck skcTpemyma (GyHKIHMU
BoruncnuTenbHble aNropuTMbl HaXOXKJIEHUS JIOKAIBHBIX M TJIOOANBHBIX SKCTPEMYMOB (METOJ
JEJICHUsI OTpe3Ka IMOMoJaM, METOJ 30JI0TOTO CEUeHUsl), UX peanu3aliu Mo OJOK- cXeMaM U ¢

ucnonp3oBanuem pemartens fminbnd B cpene MATLAB.
O011ee KOMUYeCTBO pa3aeioB — 4.

4 O0beM yueOHOM TMCUMILITHHBI

Byl yue6HO# paboThI B 3ayerHBIX B akanewm.
SAMHHIIAX Jacax
Oo6masi Tpy10eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,33 48
Jlexunu (Jlek) -
JlaGopaTtopHsbie 3ansTus (J1ab) 1,33 48
CamocrositesibHas padora (CP) 1,67 60
KoHTakTHasi camocTosTeNbHas paboTa 1,67 0,2
CamocrosiTeIbHOE U3YUCHUE PA3ICIIOB TUCIUILIIMHBI 59,8
Bua konTpoJs: 3a4eT
Bunpl yue6HO# paboThI B 3auetHBIX B actponom.
SMHHIIAX Jacax
O01asi TPYA0EMKOCTh JUCIUILIMHBI 110 Y4e0HOMY TJIAHY 3,0 81
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 1,33 36
Jlexmn (Jlek) -
JlaGopaTtopHsbie 3ansTus (J1ab) 1,33 36
CamocrositesbHas padora (CP) 1,67 45
KoHTakTHas camocTosATebHas paboTa 1,67 0,15
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CaMocToATEIbHOE U3YUEHHE PA3ESIOB AUCLIUIIINHBI 44,85

Bua koHnTpoJis: 3a4yer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«®uzuka» (b1.b.07)

1 Heap AUCHUIIUHBI — TPUOOPETEHHE CTYACHTAMU 3HAHWW MO OCHOBHBIM pa3jeiiam
(GU3UKY U YMEHHIO IPUMEHSThH UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

2 B pe3yabTrate wu3y4YyeHHs JUCHUILUIMHBI O00y4yamomuiicsi M0 mporpamme
0akaJlaBpUaTa J0JIKeH:

Obaadamy crnienyronmmu odrenpodeccruonanbHbMUA kKomereHusMu (OTTK):

- CHOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX IHCUUIUIMH B
npo(ecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSITh METOIbl MAaTeMAaTHYeCKOTO aHaiuu3a u
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO rcciaenoBanus. (OITK-2)

- CIIOCOOHOCTBIO HCTOJBh30BaTh ECTECTBEHHOHAYYHBIC 3aKOHBI JJII MMOHUMAHHS
OKpYy>Karomiero Mupa u spieHui mpupos! (OITK-3).

3namu:

- (usnyueckrue OCHOBBI MEXaHWKH, (U3UKH KOJICOAHWW W BOJH, DJCKTPUUYECTBA M
MarHeTu3Ma, SJCKTPOJUHAMHKH, CTATHCTUYECKOW (U3UKH W TEPMOJWHAMUKH, KBAHTOBOU
¢busnky; cmbica (yHAAMEHTANbHBIX (U3WYECKUX 3aKOHOB, MPUHIMUIOB U IOCTYJIATOB; HX
(GOpMYyIMPOBKH W TPAHUIIBI TPUMEHUMOCTH, CBSI3b IIMPOKOTO Kpyra (PM3MUECKUX SIBICHUH C
byHIaMEHTaIbHBIMU NPUHIUIIAMY U 3aKOHAMU (PM3UKH; OCHOBHBIE METO/bI PELICHUs 3a/1ad 110
ONMHCAHUIO  (U3WYUECKHUX  SBICHUH; METOABl O00pabOTKM  pe3ylNbTaToB  (DPHU3UYECKOTO
JKCIIEPUMEHTA.

Ymemns:

- IPUMEHSTHh TEOPETHUECKHUE 3HAHUS U HKCIIEPUMEHTaIbHbIE METObl UCCIEA0BaHUS PU
penieHnu npodeccuoHaANBHEBIX 3a/1a4; MPOBOIUTH PACUETHI, OCYIIECTBISATh aHAIU3 U HA OCHOBE
3TOro Jenatb OOOCHOBAHHBIE BBIBOJABI; AHAIM3UPOBATH pe3yJbTaThl HAOMIOACHUN U
OKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX 3aKOHOB W TPHUHIMUIIOB (HU3UKU; OMPEHCIsiTh
XapakTep (U3NYECKUX IMPOLECCOB MO KOMIUIEKCY AKCIEPUMEHTaIbHOW HWHGOpMaluu mpu
MOMOIIY Tpa(uKOB, TAOIUIl M YPaBHEHUI; IPEICTABIATh 00PaOOTaHHYIO SKCIIEPUMEHTAIBHYIO U
TEOPETUUECKYI0 MHPOPMAIIUIO B YCTHON U MUCbMEHHOM (JopMe, B TOM YHUCIIE C UCIIOJIb30BAHUEM
COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUI

Braoemy:

- HaBBIKAMH DPA0OTHI C IIUPOKUM KpPYroM (pu3mueckux NpuOOpoB U 00OPYIOBAHUS;
HaBbIKaMU 00OCHOBAHUS CBOMX CYXKICHHM U BEIOOpA METO/1a UCCIIEOBAHMUS.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paznen 1. ®usnueckre OCHOBEI MEXaHUKH.

1.1. TIpeamer ¢us3uku. Meroapl (UINYECKOTO HCCIACAOBAHUS: OIBIT, THUIOTE3a,
sKcriepuMeHT, Teopus. Ilpeamer kuHematuku. [lepemereHue, CKOpOCTb, YCKOpPEHHE.
Kunematnueckue xapakTepUCTUKH BPALATEIbLHOTO ABUKCHUSI.

1.2. 3akonsl HploTOHA. 3aKOH BCEMUPHOIO TATOTEHHUA. 3aKOH BCEMUPHOTO TATOTEHHS.
JIBr>xkeHue Tena nepeMeHHoM Maccsl. Y paBHeHus Memiepckoro. @opmyna L{noakoBckoro.

1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT MHEPLMU MaTepUATIbHOM TOYKH U
TBEPJOTO Tela.

1.4. Kunematnka rapMoHWYeCKUX KojeOanuil. JuddepennuansHoe ypaBHEHHE
rapMoHHYecKuX koneOanmii. [loHATHE O 3aTyXarOMMX W BBIHYXJICHHBIX KoJeOaHusX. BomHoBoOe
IBUXKeHHE. BOIHBI IPOAOIbHBIE U MONIEPEYHBIE.

Paznen 2. OCHOBBI MOJIEKYJISIPHOI (pU3HKH.

2.1. DneMeHTBl TEpMOJWHAMHUKHA U (U3UYECKON KHUHETUKH. lneanbHbli Tas3.
Pacnpenenenne bonbimana u ero oOuiedusnueckuii cmpici. PeanbHblil ra3. YpaBHenue Ban-
nep-Baanbca.

33




2.2. TepmomuHamuveckuid Mmetoq B ¢usmnke. PaBHOBecHbIe cocTosiHus. Hauwana
TEPMOAMHAMUKU. L{MKIBI. DHTPONMS U €€ CTAaTUCTUYECKOE TOJIKOBAHHUE.

2.3. SBnenue nepenoca. Juddysusa. 3akon ®Puka. TemronpoBomHocTs. 3akoH Dyphe.
BuyTtpennee Tpenue (BA3kocTh). 3akoH HproToHa.

Paznen 3. DnexkTpocTatvka U MOCTOSTHHBIN JIEKTPUUECKUHN TOK.

3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. Jlumons. [usnexktpuku B
3JEKTPOCTATHYECKOM I10JI€

Paznen 4. DnexkrpomarneTusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHiia.

4.2. MarneTuku. DNeKTpoOMarHuTHas MHAyKLUsA. Y paBHeHne Makcsena.

Paznen 5. OnTuka.

5.1. Uutepdepentus BonH. Judpakuus Bonn. [lonspusanus BoIH.

5.2. TennoBoe uznydenue. 3akoH Kupxroda. I'unoresa [lnanka. KBantoBoe 00bsIcHEHHE
TerIoBoro u3nyuenus. Dpdext Komnrona.

5.3. SAnepnas mogens aroMa. [loctynatel bopa. AToM Bonopoaa o bopy.

Paznen 6. DneMeHTH KBaHTOBOM (PU3HKH.

6.1. Tunore3a ne bpoitns. BomHoBoe ypaBHenue Ilpemunrepa s CTalMOHAPHBIX
cocrossHuil. OnbiTel LTepHa-I'epiaxa.

6.2. MmuorosnekTponnblii aroM. Oddext 3eemana. [Ipunnmn Ilaynu. KBanTOBBIE
CTaTUCTHUECKHUE pacrpenenenus boze-Diinmrelina u ®epmu-Aupaka. @ononsl. 3akons! [ebdas
1 DVHIITENWHA.

4 O0bemM yueOHOM TMCUMILTHHBI

Byl yue6HO# paboThI B 3auerHbIX B axanmewm.

€IMHUIIAX gacax
Oo6masi TpyA0eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 10,0 360
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 3,55 128
Jlexumnm (Jlek) 1,33 48
JlaGopaTopHsbie 3ansTHs (J1ab) 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,33 48
CamocrositesibHas padora (CP) 4,45 160
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB AUCLUIIINHBI 4,45 160
JK3aMeH 2,0 12
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 2,0 0,8
[ToaroroBka K 3K3aMeHy 71,2

Bua konTposs: IK3aMeH
B ToM umcJie mo cemecTpam:
2 cemecTp
O0masi TPyA0eMKOCTb B ceMecTpe 4,0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,33 48,4
Jlexmn (Jlek) 0,44 16
JlaGopatopusie 3ausaTus (JIad) 0,44 16
[Tpaktrueckue 3ausatus (113) 0,44 16
CamocrositesibHas padora (CP) 1,67 60
CaMOCTOSTETbHOE N3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI 1,67 60
IK3aMeH 1,0 36
KonTakTHas paboTa — MpOMEeKyTOYHAsL aTTECTaIHS 1,0 0,4
[ToaroToBKa K 3K3aMEHY 35,6
Bua konTpoJs: IK3aMeH
3 cemecTp

OO01masi Tpy10eMKOCTh B ceMecTpe 6,0 216
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 2,22 80
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Jlexiuu (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansTHs (JIab) 0,44 16
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,78 100
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB AUCLUIIINHBI 2,78 100
IK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHASI ATTECTAIIHS 1,0 0,4
[TonroToBka K 9K3aMeHY 35,6

Bua konTpoJs: IK3aMeH

Bunel yueOHoi paboThI B 3auetHpix | B actpoHom.
eIMHUIIAX Jacax

OO0mast TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 10,0 270
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 3,56 96
Jlexiuu (Jlek) 1,33 36
JlaGopatopusie 3ausTusi (JIad) 0,89 24
[Tpaktrueckue 3ausatus (113) 1,33 36
CamocrositesbHas padora (CP) 4,44 120
CaMOCTOSTEeTLHOE U3YICHHUE PA3IeSIOB JUCITUTIIMHBI 4,44 120
JK3aMeH 2,0 54
KoHTakTHas paboTa — MPOMEKYTOYHASI ATTECTAIIHS 2,0 0,6
[TonroToBka K 9K3aMeHY 53,4

Bua konTpoJs: IK3aMeH

B ToM umciie mo cemecTpam:
2 cemecTp

Oo6masi Tpy10eMKOCTh B CeMecTpe 4.0 108
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 1,33 36
Jlexmn (Jlek) 0,44 12
JlaGopaTtopHsbie 3ansTHs (J]ab) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP) 1,67 45
CaMocTOATEIbHOE N3YUEHHE PA3esIOB JUCLIUIIINHBI 1,67 45
IK3aMeH 1,0 27
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTaIHS 1,0 0,3
[ToaroroBka K 3K3amMeHy 26,7

Bua konTpoJs: dlsamen

3 cemecTp

OO01masi Tpy10eMKOCTh B ceMecTpe 6,0 162
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 2,22 60
Jlexumm (Jlek) 0,89 24
JlaGopaTopHsbie 3ansTHs (JIab) 0,44 12
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP) 2,78 75
CaMOCTOSTETbHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 2,78 75
JK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 1,0 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bua konTpoJs: IK3aMeH
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AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI

«O0mas u Heopraun4yeckas xumus» (b1.5.08)

1 Heap AUCHMIUIMHBI — TpUOOpETeHHE 3HAHMM M KOMIIETEHUUH, (OpMHpPOBaHUE
COBPEMEHHBIX IPECTaBICHUN B 00J1aCTH TEOPETUUECKUX OCHOB XUMHUH U XUMHUHU JIEMEHTOB.

2 B pe3yabTrate wu3yYeHHs JUCHHUILUIMHBI o0yyamomuiics Mo mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obradamye ClenyrONIUMHA KOMIETEHIHSIMHU:

— CIIOCOOHOCTBHIO HCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLMILIIAH B
npo(ecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSITH METOJIbl MAaTeMAaTHYeCKOTO aHaiu3a u
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 recieaoBanus (OITK-2);

— CIIOCOOHOCTHIO UCTIONB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JJIsl TOHUMAaHUS
OKpYy’Karomiero Mupa u spieHui mpupos! (OITK-3).

3namu:

— DJIEKTPOHHOE CTPOECHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUH XUMHUYECKOU CBSI3U B COEIMHEHUSIX PA3HBIX TUIOB, CTPOCHUE BELIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUY;

— OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHHUSI XMMHUUYECKHX IMPOLIECCOB U XapaKTEPUCTHKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONMCAHUsI XMMUYECKUX PAaBHOBECHI B paCTBOpAX JEKTPOJIIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COCIMHEHHUI;

— MOJIyYeHHUE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAHUUECKUX BEIIECTB.

Ymemu:

— BBIIOJIHATh OCHOBHBIE XHMHYECKHE OIEpaluu, OMPENEsiTh TEPMOJUHAMHYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLIU U PAaBHOBECHBIE KOHLIEHTPALlUU BELIECTB;

— HCIOJb30BAaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUUYECKHE CIIPABOYHBIC
JTaHHbIE JJIs peleHus NpopecCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHHUE PA3NUYHBIX (DAKTOPOB HA pPABHOBECHE B XUMHUYECKHUX
peaKIusx;

Braoems:

— TEOPETHYECKUMHU METOJaMH OIHUCAHUSl CTPOCHUS M CBOWCTB MPOCTBIX MU CIIOXKHBIX
BEILIECTB HAa OCHOBE JJICKTPOHHOI'O CTPOCHUSI UX aTOMOB M TMOJOKEHUS B MEPUOJUYECKOU
CHUCTEME XMMUYECKUX JJIEMEHTOB;

— OCHOBHBIMH HaBBIKaMHU Pa0OTHI B XUMUYECKOU TabopaTopuu;

— DKCINEPUMEHTAJbHBIMU METOJaMU ONPENEIICHUS HEKOTOPhIX (PU3UKO-XUMHUYECKUX
CBOWCTB HEOPTAHUYECKUX COCTUHEHUN.

3. KpaTkoe cogep:xkanue TUCHUTIUHBI

Pazoen 1. TlpuHIMIBI XUMUT

1.1 Ctpoenue aroma.
BonHoBBIE cBoMcTBa MarepuaibHbIX OO0BEKTOB. YpaBHeHue pe bpoiina. CooTHomieHue
HeonpeneneHHoctei ['elizenOepra. [lonsTre 0 kBaHTOBOW MexaHuKe U ypaBHeHuu Llpenunrepa.

1.2 Tleproauyeckuii 3aKOH U IEPHOIUUYECKAS CUCTEMA.

CoBpemenHast GOpMYJIHUPOBKA MEPUOUIECKOT0 3akoHa. [leproaudeckasi cuctTemMa u ee CBsi3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHUE JJIEKTPOHHBIX CJIOEB U 000JIOYEK aTOMOB B MEPHUOIUYECKON
cucteme aeMeHToB /.M. Menpeneena.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

Crenenu okucieHHUs. BaxHelnme OKUCIUTENIM W BOCCTAaHOBUTENU. Baxuelme cxembl
IIPEBPAILICHHS BEUIECTB B OKUCINUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUAX.
1.4. Xumunyeckas CBSI3b U CTPOCHHE MOJIEKYI.
KoBasieHTHast CBA3b, OCHOBHBIE IOJIOKEHUS METO/A BAJEHTHBIX CBsA3eil. PaccMoTpeHune cxem
NEepeKphIBaHUS aTOMHBIX OpOuTasiell mpu oOpa3oBaHMU CBA3eH B MoJjekyiax. [ mOpuausanus
BOJTHOBBIX (hyHKIHI. OCHOBHBIE TIOJIOKEHHUST METOAa MOJIEKYJIsIpHBIX opoutaneir (MO JIKAO).
Meton Tmmnecrm. OOmme cBeleHUsS O KOMIUIGKCHBIX COCOUHEHHSX, WX CTPOCHHE.
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MexmoineKyisipHas 1 BHyTPUMOJIEKYJISIpPHAS. BOAOPOIHAA CBsA3b. MIOHHAs CBA3b Kak MpeAesIbHbIN
ciydail KoBaJIeHTHOH cBsi3u. OOmIye npencTaBieHUs] O MEXMOJIEKYJIIPHOM B3aWMOJICHCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBUSI.

1.5. IlonsiTHE O XMMUYECKON TEPMOIUHAMUKE.

TepmonuHamuueckue (QYHKIUA COCTOSHHS (XapakTepucTH4YecKue GyHKOuUH). BHyTpeHHss
DHEPrusl U SHTAIBINA, UX QU3MUECKUN CMBICI. TepMOXUMHUS ¥ TEPMOXUMUYECKUE yPaBHEHUS.
3akoH ['ecca u cneactBus u3 Hero. [lonsTre 00 HTpONUHU, aOCOTIOTHASI SHTPOMHUS U CTPOCHHUE
BenlecTBa. Mi3MeHeHne SHTPOIMY B pa3IMYHbIX IIpoLeccax.

1.6. TToHsTHE O XUMUYECKON KHHETUKE. XUMHUYECKOE PAaBHOBECHE.

OnHocTanuiiHble M CIOXKHBIE pEaKIMU. 3aKkoH JeWcTByromMX Macc. KoHcTraHTa CcKOpoCTH
peakuuu. MONEKyJISIpHOCTh M IMOPSAOK pPEaKUHH. 3aBUCUMOCTb CKOPOCTH pEaKIUH OT
TEMIIepaTypbl; SHTAIbIINA AKTUBALUU. | OMOTEHHBIN U T€TEPOrCHHBIA KaTaJIn3.

HctrHHOE M Kaxymieecss paBHOoBecHs. KoHcTaHTa XUMHUYECKOro paBHOBecHs. DHeprus [ nboca,
ee CBs3b C dSHTponued W sHTanpnuei. duszndeckuil cMpica 3Heprun ['n66ca. DHTPONUUHBINA 1
SHTANBNMUUHBIN (akTopbl Tpomecca. CBa3p AG’; ¢ KoHCTaHTOM paBHOBecHs. CMelneHue
XUMHUYECKOro paBHOBecus, puHuu Jle-Illarense — bpayHa.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Iporeccrl, conpoBoXkaaronIre 00pa3oBaHUe KHUJIKUX UCTUHHBIX PACTBOPOB HEAJIEKTPOIUTOB U
3JIEKTPOJINTOB.  ACCOLIMMPOBAHHBIE W  HEACCOLMHPOBAHHBIE  JJIEKTPOIUTHL..  (CTeneHb
mucconuanuu. Koncranra nucconnanuu. PaBHoBecre B cucTeMe, COCTOSAIIEH M3 HACBILIEHHOIO
pacTBopa MaJOpaCTBOPUMOIrO JJIEKTPOJIMTAa M €ro KpHUCTaJIOB. PaBHOBecHe B pacTBOpax
KOMIUIEKCHBIX cOoequHEeHHI. PaBHOBecHe auccouuanuy BOJbI, MOHHOE NPOU3BEACHHUE BOJBI U
€ro 3aBUCUMOCTb OT Temnepatypsbl. [llkana pH. ['maponus cosneid.

Paszoen 2. Heopranuueckast XUMHS

2.1. Xumus S-371eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopoa-nepBpiil 2JIEMEHT MEPUOAUYECKON CUCTEMBI, €TI0 JBOMCTBEHHOE ITOJIOKECHUE.
Onementsl | - 2 u 13 - 18 rpynn nepuoanveckord CHUCTEMbI. 3aKOHOMEPHOCTH B U3MEHEHHH
DJIGKTPOHHBIX KOH(PUTYpalUi, BEIUYUH PAJAUYCOB, SJICKTPOOTPUIATEIILHOCTH ¥ JHEPTHU
WOHU3ALIMKA aTOMOB. TUIIMYHBIE CTENIEHU OKUCIICHHS. XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHMHM M CBOMCTBaX OCHOBHBIX THUIOB coequHeHui. IlpupoaHbie
COEIMHEHUS, TIOJIyYCHHE U IPUMEHEHHE.

2.3. Xumus d-snemenToB. 2.4. Xumus f- 31eMeHTOB.

OnemeHThl 3-12 rpynn NepuoOIWYecKOl CUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHH
AIIEKTPOHHBIX KOHPUTYpALlUii, BETHUUH PAINyCOB, YHEPTUU MOHU3AINH, XapaKTePHBIX CTETICHEN
OKHCJICHUs, KOOPAMHAIIMOHHBIX 4YHCeN aTroMoB. [lpuponHble coeauHEHUs, MOJIy4YEeHUE U
COIIOCTaBJICHNUE (PU3UYECKUX U XMMUYECKHUX CBOICTB MPOCTHIX BemiecTB. CTpoeHHEe U CBOMCTBa
OCHOBHBIX TUNOB coenuHeHuil. OcobennoctH f- 3meMeHnToB.

OO11ee KOJIMYECTBO pa3AesioB 2.

4 O0beM yueOHOH THCHMIIINHBI

Bunast yueOHOI paboThI B 3aueTHBIX B akanem.

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 12,0 432
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 6,22 224
Jlexmn (Jlek) 1,78 64
JlaGopatopusie 3ausaTus (JIad) 3,55 128
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrositesibHas padora (CP) 3,78 136
CaMOCTOSTETbHOE N3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI 3,78 136
JK3aMeH 2,0 12
KonTakTHas paboTa — MpOMEeKyTOYHAsL aTTECTaIHS 2,0 0,8
[ToaroToBKa K 3K3aMEHY 71,2

Bua konTpoJs: IK3aMeH
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B Tom unciie o ceMecTpam

1 cemecTp
O01as TPy10eMKOCTh B ceMecTpe 7,0 252
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 3,56 96
Jlexiuu (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansTH (J1ab) 1,78 64
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP): 2,44 88
CaMOCTOSTETbHOE N3YUCHHUE PA3/IeSIOB JUCITUTIIMHBI 2,44 88
JK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOUHAs ATTECTAIIHS 1,0 0,4
[TonroToBka K 9K3aMeHY 35,6
Bupa xonTpoJs: dramen
2 cemecTp
Oo6masi Tpy10eMKOCTh B CeMecTpe 5,0 180
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aAHATHUS 2,67 96
Jlexmn (Jlek) 0,89 32
JlaGopatopusie 3ausTus (JIad) 1,78 64
[Tpaktrueckue 3ausatus (113) - -
CamocrositesibHas padora (CP) 1,33 48
CaMocTOATEIbHOE U3YUEHHE PA3eSIOB AUCLIUIIINHBI 1,33 48
IK3aMeH 1,0 36
KonTakTHas paboTa — MpoMeKyTOYHAsL aTTECTAIHS 1,0 0,4
[ToaroToBKa K 3K3aMEHY 35,6
Bua konTpoJs: IK3aMeH
Bunast yueOHOI paboThI B 3auetHpix | B acTpoHOM.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 12,0 324
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 6,22 168
Jlexunu (Jlek) 1,78 48
JlaGopaTtopHsbie 3ansTHs (JIab) 3,55 96
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesibHas padora (CP) 3,78 102
CaMOCTOSTEeTLHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 3,78 102
JK3aMeH 2,0 54
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 2,0 0,6
[TonroToBka K 9K3aMeHY 53,4
Bua konTpoJs: JK3aMeH
B ToM umcJie mo cemecTpam:
1 cemecTp
Oo6masi Tpy10eMKOCTh B CeMecTpe 7,0 189
KoHTakTHas pa6oTa — ay1MTOPHbIE 3aHATHUS 3,56 96
Jlexmm (Jlek) 0,89 24
JlaGopatopusie 3ausaTusi (JIad) 1,78 48
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): 2,44 66
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB AUCLUIIINHBI 2,44 66
IK3aMeH 1,0 27
KonTakTHas paboTa — MpoMeKyTOYHAsL aTTECTAIHS 1,0 0,3
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[ToaroroBka K 3K3aMeHy | 26,7

Bua konTpoJs: JK3aMeH

2 cemecTp

Oo6masi Tpy10eMKOCTh B CeMecTpe 5,0 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 2,67 72
Jlexmm (Jlek) 0,89 24
JlaGopaTopHsbie 3ansTH (J]ab) 1,78 48
[Tpaktuueckue 3ansatus (I113) - -
CamocrositesibHas padora (CP): 1,33 36
CamocrosiTebHOE U3YUCHUE PA3ICIIOB TUCIUILIIMHBI 1,33 36
IK3aMeH 1,0 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTAIHS 1,0 0,3
[ToaroroBka K 3K3amMeHy 26,7

Bua konTpoJs: JK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUNIHMHBI
«Oprannueckas xumus» (b1.5.09)

1 Ieabl0 AUCHUILIMHBI SBJISETCS MPUOOPETEHUE CTYACHTaMU 3HAHUH O CTPOCHUU
OPTaHMYECKUX COCTUHCHHI, OCHOBHBIX XHMHUYECKHMX CBONCTBAX pa3lUYHBIX KJIACCOB
OpraHMYECKUX COCAMHEHHM M MeToJaX WX TOJy4YeHHUs, Kak MPOMBIIUICHHBIX, TaK U
71a00paTOPHBIX.

2 B pe3yabrare H3yYeHHMs JAUCUMIUIMHBI O0O0y4Yamouuiics M0 MporpamMme
0akajaBpHaTa q0JIKEH:

Obnadams CIETyIOMUMA KOMITICTCHITUSIMU

-- CITIOCOOHOCTHIO MCIIOIh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUTLINH
B MpodeccnoHalbHON NeATeNbHOCTH, MPUMEHSATh METOJbl MaTeMaTHYeCKOro aHaiu3a M
MOJICITUPOBAHHSI, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOT0 rccienoanus (OITK-2);

- CIIOCOOHOCTHIO HCTIOIH30BAaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JJIs1 MOHUMAaHHUS
OKpy»Karomiero mupa u sisneruii mpupost (OI1K-3).

3uamo:

— TEOPETHYECKUE OCHOBBI CTPOSHHS M CBOMCTB pPa3MUHBIX KJIACCOB OPTraHHMYECKUX
COCITMHCHMIL;

— CHocoObl TONyYeHHs M XUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPTraHMYECKUX
COCITMHCHMIL;

— OCHOBHBIE MEXaHU3MBI MPOTEKAHKS OPraHUIECKUX PEaKIINii;

Ymemey:

— MPUMEHSATh TCOPETUYESCKUE 3HAHUS JUISI CHHTE3a OPTaHWMYECKUX COCTMHEHHN pa3UYHBIX
KJIaCCOB;

— aHATM3UPOBATH U MPE/ICKA3bIBATh PEAKIIMOHHBIC CBOWCTBA OPTAaHUIECKIX COCAMHEHHUN;

— COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COSIMHEHUH, 33IaHHOTO CTPOCHUS;

Bnaoems:

— OCHOBaMH HOMEHKJIATYphbl U KJIacCU(PUKAIIMK OPraHUYECKUX COEINHEHU],

— OCHOBHBIMHU T€OPETHUECKUMU MPEACTABICHUSIMH B OPraHINUECKON XUMHUM;

— HaBBbIKaMH 00O0CHOBAaHUS PallMOHAIBHBIX CITOCOOOB MOTyYEHHUS] OPraHMUYECKHUX BEILIECTB.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

1 Pazoen 1. «Teopus xumuueckoco cmpoeHus u Hacvluyernvie yeneeo0opoosvlt (Y B)»

11 Teopus xumuyecko2o cmpoeHnus

1.2  Anxanw

1.3  Cmepeousomepus

1.4  Huknoankamwi

2 Pazoen 2. «Henacviuwennuvie YBy»

21  Anxenwi
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2.2 Anxunol

2.3  Anxaouemsvi u noaueHvl

3 Pazoen 3. «Apomamuuecxue coeounenusy
3.1 Teopuu apomamuunocmu.

3.2 Coedunenus 6en301bH020 psaoda

4 O0beM yueOHOH TUCHUILINHBI

o B B axanem.
Bunpl yue6HO# paboThI 3a4€THBIX
eIMHUIIAX Hacax
Oo6masi TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,32 48
Jlexmn (Jlek) 0,44 16
[paktuueckue 3ansarus (I113) 0,88 32
JlaGopaTtopHsbie 3ansTHs (JIab) - -
CamocrositesibHas padora (CP): 1,68 60
KonTakTHas camocTosiTenibHas paboTa 168 0,2
CaMOCTOSTETbHOE N3YUCHHUE PA3IeSIOB JUCITUTIIMHBI ' 59,8
Buja xkoHTpOJIS: 3a4€T ¢ OLEHKOM
B
Bunel yueOHoit paboThI 3aUETHBIX B actp. yacax
eIMHUIIAX
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KoHTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,32 36
Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,88 24
JlaGopaTtopHsbie 3ansTHs (JIab) - -
CamocrosiTesibHasi padora (CP): 1,68 45
KoHTakTHasi camocTosTebHas paboTa 0,15
1,68
CaMOCTOSTEeTbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI 44,85
Buja xkoHTpOJIS: 3a4eT ¢ OLEHKOMH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI

«Dusznyeckasi xumus» (51.5.10)

1 Heap aMCHMNJIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABISAIOIIHUX XOJ0M
XUMHUYECKOT0 TMpoIlecca, MOKa3aTh OOJIACTH MPUIIOKEHUS ITHUX 3aKOHOB M HAYYHTh CTYICHTA
IPaMOTHO MPUMEHSITh UX MPHU PEUICHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUUECKUX 3a]1a4.

2 B pe3yabTaTe U3y4eHUs TUCHUILUINHBI CTY/IEHT JH0JIKEeH:

Obnadams cnenyromumu oodmenpodeccnonanbHbiMu (OITK) komneTeHIUsIMH:

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O COBPEMEHHOU (hM3UYECKOM KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUM BEIIEeCTBA JUIsi TIOHUMaHUs
OKpY’Karomiero Mupa u siinerui npuposi (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE O CTPOCHHUH BEIECTBA, MPUPOJE XUMUYECKOM
CBSI3M B Pa3jIMYHBIX KJIACCAX XUMUYECKUX COCIMHEHUHN JJisi TOHUMaHUsl CBOWCTB MaTepuajoB U
MeXaHH3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyskatoiiem mupe (OITK-3).

3namo:

- OCHOBHBIE 3aKOHBI (PU3NYECKON XMMUHU, B3aUMOCBS3b (PU3NUECKUX U XUMUYECKUX
XapaKTePUCTHK TPOIlecca;
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- MyTH OMNpEACNCHUS] BAKHEUIINX XapaKTEPUCTUK XUMHUYECKOTO PaBHOBECHS
(KOHCTaHTBHI PABHOBECHS, PAaBHOBECHOTO BBIXOJA IMPOJYKTA, CTENEHHU MPEBPAIICHHUS HCXOTHBIX
BEIIIECTB) U BIUSHUS Pa3INYHBIX (DAKTOPOB HAa CMEIIEHNE XMMUIECKOTO PAaBHOBECHS,

- YCJIOBHSI yCTaHOBJICHHsI (ha30BBIX PAaBHOBECHH B OJHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMaX, BO3SMOXKHOCTHU Pa3elICHUs CIIOKHBIX CHUCTEM Ha COCTABIISIONINE KOMIIOHECHTHI;

- TEPMOJUHAMHUYECKOE OMHUCAaHNUE CBOWCTB MJCANbHBIX U HEUICATbHBIX PAaCTBOPOB,
MOAXOAbI K HAXO0KICHUIO TapIIHATIBHBIX MOJIIPHBIX BETMYMH KOMIIOHEHTOB pacTBOpa.

Ymemn:

- MPUMEHATh  TEOPETUYECKHE 3HAHUS W DKCIIEPUMEHTAJIbHBIE  METOBI
uccienoBanus PU3NIECKON XUMHUH P PEIICHUH TPO(HEeCCHOHATBLHBIX 33/1a4;

- MPOBOANTHh TEPMOJMHAMUYECKUE PACUETHI, OCYIIECTBIATH aHAJIU3 U HAa OCHOBE
JTOrO JeJIaTh 000CHOBAHHBIE BEIBOIHI,

- MPEeACKa3bIBaTh U HAXOIUTh ONTHUMAJbHBIC YCJIOBUS MPOBEACHHUS XUMUYECKOTO
mporecca ¢ Hebio OTYyYeHUS] MAaKCUMATBHO BO3MOKHOTO BBIX0/Ia HHTEPECYIOIIETO MPOIYKTA;

- MPEJCTABIATH JaHHBIE Ta00PaTOPHOTO MCccaeI0BaHus B Tpaduueckoi hopme 1 Ha
OCHOBE TOJYYCHHBIX 3aBUCHUMOCTEH OMPENESATh COOTBETCTBYIOIIME TEPMOAMHAMUYECCKUE W
KMHETUYECKUE XapPAKTEPUCTUKUA XUMHUECKON CHCTEMbI U XMMHYECKOTO TIPOIIECcCa;

- MPOBOANTH aHAIIN3 U KPUTHUYECKH OIICHUBATH MOJTYYCHHBIE SKCIIEPUMEHTAIBHBIC
JlaHHbIE, 00001IaTh U Je/IaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemy:

- KOMIUICKCOM COBPEMEHHBIX TEOPETHUECKUX METOJOB (U3MUYECKON XUMHUU IS
pelIeHNs] KOHKPETHBIX MCCIEA0BATEIbCKUX 3a/1a4;

- HAaBBIKAMHU  OTPEJCIICHUS COCTOSIHUS PaBHOBECHS ¥  CAaMOIPOU3BOJILHOTO
HaIpaBJICHUS XUMUYECKOTO TIPOIIecca;

- npueMaMu 00paOOTKM TOJYYEHHBIX OIBITHBIX JAHHBIX [IJIS1 BBISBICHUS H
YCTAaHOBJICHHSI B3aWMOCBSI3eH MEXKIYy TEPMOJUHAMHUYECKUMHU CBOWCTBAMU W (U3HUECKUMU
napameTpaMH MpoIecca;

- 3HAHUSIMA OCHOBHBIX 3aKOHOB (PH3WUYECKOW XUMHU [JIs1 COACPIKATEIHHOU
WHTEPIIPETAIMHA TEPMOAMHAMUYECKUX PACUETOB.

3 KpaTkoe comepskanue Iy CHUNTAHBI

Pa3znen 1. Xumuyeckasi TepMOAUHAMHKA
1.1. [1epBblit 3aKOH TEPMOAMHAMUKHI

TepmoanHaMUUeCKHE CUCTEMBI M TEPMOJMHAMHYECKHE NapameTpbl. JDKCTEHCUBHBIE U
MHTECHCUBHBIE CBOWCTBAa CHUCTEMBL. TepmoauMHaMHuecKuil mnpouecc. OYHKIMU COCTOSHUSA U
byHKIMM npouecca. BHyTpeHHss 3Heprusi U SHTAJIbNNS, UX CBOMCTBA. TeruoTra U paboTa Kak
dopmbl mepenaun sHepruu. PaboTta pacummpeHus raza u mnosnesHas pabora. DopMyITHUpOBKU
NEepBOro Hayajla TEPMOAMHAMHKHU. B3auMOCBS3b TEMIOTHI, pabOThl U W3MEHEHUS BHYTPEHHEU
SHEPrUu B U30XOPHOM, H300apHOM U U30TEPMUYECKOM Ipolieccax. TermioéMKOCTh BEIIecTBa —
M30XOpHas WM u300apHas, MoJigpHas, yaenbHas. TemnoéMKOCTh HWIeabHBIX Ta3o0B,
B3aUMOCBsI3b MOJISIpHBIX TernoéMmkocTet Cp u Cv uneanbHOro rasa. Termno€éMKOCTh TBEPIbIX
BEIIECTB W JKUJIKOCTEH. 3aBUCHMOCTH MOJIAPHON H300apHON TEIUIOEMKOCTH BEIIECTBA OT
TEMIEPATYPhI, SMIIUPUYECKUE YPABHEHUS (CTETICHHBIE PAJbI), UX MPUMEHUMOCTh. 3aKOH KyOOB
Hebas, npaBuno [romonra u Iltu. Cpenusas nzobapHas TEIIOEMKOCTh BEIIECTBA B MHTEPBAJIC
Temmneparyp. TemmepaTypHas 3aBHCHMOCThH IpupalieHus dHTanbnuu Bemiectsa (Ht — Ho) npu
MOCTOSTHHOM JIaBJIGHUH C Yy4&€ToM (ha30BBIX TMEpexoa0B. TermnoBoid A(PPEeKT XUMUYECKOTO
nporecca. OCHOBHOE cTaHmapTHOe coctosiHue. CTaHAapTHBIE SHTANBIHMHU OOpa30BaHUA U
cropanusi BemiecTB. [IpumeHenue 3akoHa ['ecca A BBIUMCIEHHS TEIUIOBBIX 3¢ (HEKTOB
XUMHUYECKHX U (DPU3UKO-XUMHUYECKHX MpoiieccoB. CBs3b TEIUIOBBIX 3()()EKTOB MpU MOCTOSHHOM
o0beMe W TIPH TIOCTOSTHHOM JIaBJICHWHM. 3aBUCHMOCTH TeruioBoro s¢@dexra peakmuud oT
temneparypbl. BpiBon u ananu3 ypaBHeHus Kupxroda B auddepennumanbHoit  popme.
WNurterpupoBanue ypaBaenus Kupxroda.
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1.2. Bropoii 3aK0H TepMOAMHAMUKH.

CamoOIpou3BONIbHBIE W HECaMOIIPOW3BOJIbHBIE, OOpaTuMble M  HEOOpaTHMBIE,
paBHOBECHBbIC (KBa3WCTAaTHMUECKHE) M HEPAaBHOBECHBIC Iporecchl. PaboTa paBHOBECHOTO M
HEPAaBHOBECHOTI'0 MporieccoB. POpMyIMPOBKH BTOPOrO Hayajga TEPMOJAMHAMUKH. DHTPOIHUS Kak
KPUTEpPUIN HANPABICHHOCTH CaMONPOU3BOJIBHBIX IMPOIIECCOB M PABHOBECHUSI B HM30JIMPOBAHHBIX
cucreMax. 3aBHCUMOCTh SHTPONMHU BEIIECTBA OT MApPaMETPOB COCTOSHHUS (TeMIIepaTyphl,
naBieHus, oobema). Pacuer M3MEHEHHs SHTPONUU B Pa3IMUYHBIX MpOIEccaX, CBA3AHHBIX C
M3MEHEHHUEM COCTOSIHUSI HJCAJIbHOTO ra3a, a TaKXKE YMUCTBIX TBEPABIX WM JKUIKUX BEIIECTB.
W3mMeHeHne >HTpONUM B IMPOLECCE CMENIEHUs HICANbHBIX ra3oB. VM3MeHeHue >HTponuu npu
¢azoBbix mnepexongax. TemmoBas Teopema HepHcra, mnocrtynar Ilnanka (Tperbe Hadaio
tepMoauHamMuku). CraTHUCTHYecKas MHTEpHpeTalusi BTOPOro Hayaja TEpPMOAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruucnenne abcoiOTHOW SHTPONUHM BemlecTBa. Pacuer
M3MEHEHHUS SHTPONUU B XUMUYECKUX PEaKIMIX MPU pa3lIudHbIX Temneparypax. O0bequHeHHOE
ypaBHenue | u Il 3akoHOB TepmoauHamuku. DHeprus ['eapmronbiia U sHeprus ['ub0ca kak
KpUTEpUM  HANpPaBICHHOCTH  IMPOLIECCOB W  PaBHOBECHUA B  3aKpBITBIX  CHCTEMax.
Xapakrepuctuueckue (QpyHKUMU. 3aBUCUMOCTh SHepruu I enbmroibiia M dHepruu ['mb0ca ot
napaMeTpoB COCTOSHUS. TemmneparypHas 3aBUCHMOCTb SHepruu ['mbOca BemiecTBa ¢ y4éToM
¢azoBbix mepexonoB. Pon dasoBoro mepexoma (mepBblif, BTOpo#). YpaBHeHus I[ubOGca-
['enbmrombiia. Pacyer namMeHennit ctanaapTHEIX dHepruil [ m60ca u ['enbMromnbiia B XUMUYECKHX
peakuusax Npyu pa3InuHbIX TEMIIEpATypax.

CucremMbl TEPEMEHHOTO COCTAaBA. XHUMHYECKHM IOTEHLHAd KOMIIOHEHTA CHCTEMBI.
3aBUCHUMOCTb XUMHUUYECKOTO MOTEHIMAJIa OT JaBJICHUS U TEMIIEpaTyphl. Y CIOBUS PaBHOBECHS U
CaMONPOU3BOJIBHOTO MPOTEKAHUSI MPOLECCA B CUCTEMAX MEPEMEHHOTO COCTaBA.

1.3. Xumudeckoe paBHOBECHE.

MarepuanbHbiii 0aaHC XUMHUYECKOW pEaKIMH, CTEIEeHb NPEBPAIICHUS, XUMHYECKas
NepeMeHHas. YpaBHEHHE M30TE€PMbl XHMHYECKOM peakuuu (m3otepmel Bant-I'oddda).
XHUMHYECKOE CpPOACTBO. AHAIW3 YpaBHEHUS HW30TEPMbl JUIsl ONPENEICHUS HAMPaBICHUS
CaMOIIPOMU3BOJIBHOTO  INPOTEKaHWs] ~ XMMHMYECKOM  peakuuu OT  JAHHOTO  MCXOAHOIO
(HepaBHOBECHOI0) cocTosiHUA. TepMonMHaMuyeckass KOHCTaHTa XMMHUYECKOTO PaBHOBECHS U
HIMIIUPHYUECKUE KOHCTAHThI XuMuueckoro pasHosecus (Kx, Ke, Kn, Kp), ypaBHEeHUS UX CBS3M IS
peakuuu B HACAIbHOM Ta30BOoM cMmecH. KOHCTaHTBI paBHOBECHS i1 TOMOTEHHBIX U
TETEPOreHHBIX PEaKLMi, MAEaIbHBIX M HEUICAIbHBIX PEAaKIMOHHBIX CHCTEM (HAa IMpUMEpax).
CMmenieHre XMMHYECKOTO PaBHOBECHS NMPU M3MeHeHuu obmiero mamieHus (T = const) U npu
nobaBiieHUH B cucteMy uHeptHoro rasa (T = const, P = const).

BrnusiHue Temmeparypbl Ha KOHCTAaHTY XMMHUYECKOTO paBHOBECHS, ypaBHEHUS U300aphl U
M30X0pbl XMMHUYECKON peakiuu. BrIBOJ, aHAaIM3 U MHTETPUPOBAHUE HA3BAHHBIX YPABHEHUM Ha
npuMepe ypaBHeHHUs u300apbl. PacyeT cpeHero u HCTUHHOTO TEIIOBOro 3P eKTa XUMHUIECKIX
peakuuii M3 3aBUCHUMOCTH TEPMOAMHAMHUYECKOM KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPBHI.
Pacuer KOHCTaHT paBHOBECHS XHMHMYECKUX PEAKIHUA M3 CTAHAAPTHBIX TEPMOAUHAMUYECKHX
¢yHKUM BemiecTB. BblunciieHne KOHCTaHT PaBHOBECUS XUMHUECKUX PEAKIUN MO CIPaBOYHBIM
JaHHBIM O KOHCTAHTaX PaBHOBECHS peakIuil 00pa30BaHUs COEIMHEHUH U3 MPOCTHIX BEIECTB.
Paznen 2. ®a3oBble paBHOBECHSI B O/IHOKOMIIOHEHTHBIX CHCTEMAaX
2.1. ®a3oBbie nepexoabl U pa3oBas 1uarpaMMa COCTOSTHUS 1711 OTHOKOMITOHEHTHBIX CHCTEM

da3a, KOMIIOHEHT, YUCIO cTerneHel cBoboxawl. IlpaBumo Qa3 I'mbbOca. I[Ipumenenue
npaBuia ¢a3 ['mb6ca st aHanmm3a (Ha30BBIX PAaBHOBECHM B OJIHOKOMIIOHEHTHBIX CHCTEMax.
JlnarpamMmma COCTOSIHUSI OJHOKOMIIOHEHTHOW CHUCTeMbl, €€ (a3oBbIC NOJS, JIMHUM U TpPOMHbIE
TOYKH, BBIpAXKAIOIIUE COOTBETCTBEHHO OJHOGAa3HOe, NByx(ha3zHoe M Tpex(azHOe PaBHOBECHS.
Hacepiennelii nap, remnepaTypHasi 3aBUCHMOCTb J1aBJIEHUS HAchILIEHHOro napa. Kpurnueckas
TOYKA, KPUTUYECKOE COCTOSIHME BEIECTBA, €ro OCOOCHHOCTH. BbIBON M aHann3 ypaBHEHHUS
Kunaneiipona. 3aBucumMocTh TeMIepaTyphl IUIABJIEHUS OT BHEIIHETO JABJIECHUS, UHTEIPUPOBAHNE
ypaBHeHus KianeiipoHa 1yl paBHOBECHSI TBEPAOE TENIO - KUIAKOCTh. PaBHOBeCHS C ra3oBOM
¢azoii, ypaBHenue Kuaneiipona-Kiaysmyca, BBIBOI W HWHTETPUPOBAHUE YpaBHEHUS IS
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ONHUCaHMs JIMHUM HcHapeHus u cyOnuManuu, HCHoJb3yeMble naomylieHus.  OnpeneneHue
KOOPJMHAT TPOMHOU TOYKH.
2.2. OnpeneneHre TEPMOIUHAMUYECKUX (QYHKIIMN TTporiecca pa3oBoro nepexoaa

IIpumenenne  ypaBHeHust  Knanelipona-Knmaysmyca  uisi  pacuera  M3MEHEHMS
TEPMOJMHAMMUYECKUX (QYHKUUH 1pu (a30BbIX NPEBpALCHUAX. B3auMOCBI3b SHTaIBNUIM
IUTABJICHUS, UCIIAPEHUS M BO3TOHKU B TPOMHOW TOUKE. DMIIMPUYECKOE IpaBuio TpyToHa.
Pa3nen 3. TepmoannamMuyeckasi Teopusi pacCTBOPOB
3.1. OcHOBBI TepMOIMHAMHKH pacTBOpoB. [lapunanbHble MOJTBHBIC BEIMYUHBI

Knaccudukanum pactBopos. [laprinansHbie MOISIpHBIC BETHYMHBL. YpaBHEeHHs [ 'nOOca-
Jrorema (BbIBOA M aHaiM3). MeTObl ONpEAeTCHUS MapIHUaIbHBIX MOJSPHBIX BEIUYUH (METOX
KacaTeJIbHBIX M METOJ OTpe3KkoB). OTHOCHUTENbHBIE NaplUalbHbIE MOJIAPHBIE BEIMYUHBI
(mapuuanbHbIe MOJIIpHBIE QYHKIMH cMemeHus ). TepMoanHaMuieckue GyHKIUN CMEIICHHUS.

3.2. TepmMoauHAMHUYECKOE ONUCAHNUE UICANIBHBIX U HEUIEAIbHbBIX PACTBOPOB

WneanbHble  (COBEpLICHHBIE) PACTBOPHL. XHMMHUYECKMHA TMOTEHIMAT KOMIIOHEHTa
uaeanbHOro pactsopa. TepmoauHaMuyeckue (pyHKLIUU CMEIIEHUs I MICaIbHBIX PacTBOPOB.
PaBHOBecue "uneanbHBI pacTBOp-map", 3akoH Payis, rpaduueckas MHTEpHIpeTanus 3aKoHa
Paynsa. TlpemensHO pa30aBieHHBIE pPAacTBOPBI, 3aKOH [eHpu. VYpaBHEHHE XUMHUYECKOTO
NOTEHLMana JUIsl pacTBOPUTENS M PpacTBOPEHHOro BemlecTBa. HewpeanbHble (peaibHBIE)
PacTBOPBI, MOJOXKUTENIBHBIE U OTPULIATENIbHBIE OTKJIIOHEHUSI OT UA€ANbHOCTHU (0T 3aKoHa Payis).
CraHgapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs U HECUMMETPUYHAs! CUCTEMBI
cpaBHeHMs. PacyeT akTMBHOCTEHW M palMOHANBbHBIX KO3()(PUINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamudeckne (QYHKIUMM CMELICHUS Ui HEUACAIbHBIX  PAacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH M KO3((UIMEHTAa aKTUBHOCTH KOMIIOHEHTa OT TEMIIEpaTypsl U
JTaBJICHMSL.

3.3. KomnurartueHble cBoOWCTBa pa30aBIEHHBIX pPAaCTBOPOB HEJIETYYMX BELIECTB B JIETy4eM
pacTBopuTeIe

KonnuratuBHble cBOicTBa pa30aBIEHHBIX PAacTBOPOB HEJETYYHMX BELIECTB B JIETYUMX
pacTBOpUTENAX (MOHMKEHHME JABJICHMS HACBHIIIEHHOIO Mapa pacTBOPUTENS HaX PacTBOPOM IIO
CPaBHEHHMIO C YHUCTBIM pAaCTBOPUTENEM, IIOBBIIICHHE TEMIIEpaTypbl Hadaja KUIEHUS U
NOHWKEHUE TEMIIepaTypbl Haudajga OTBEPIAEBAaHUS pPACTBOPOB, OCMOTHYECKOE JIABJICHHUE).
O0yIMOCKONMYECKass M KPUOCKOIMYECKass KOHCTaHThI pacTBOpuTess. BbiBox ypaBHEHHS,
CBSI3BIBAIOILIEIO NIOHWKEHUE TEMIIEpaTypbl Hauajaa OTBEPJAEBAHUS C KOHLEHTpAaLMEH pacTBOpA.
OcMoc, 0OCMOTHYECKOE JIaBlieHHe, O0OpaTHBIM ocMoc. Mcmosb30BaHNE KOJJTUTATHBHBIX CBOMCTB
JUIsL ONPENEJIEHNsS MOJIIPHOW MaccChl, CTENEHW [UCCOLMALMM WIM CTENEHM acCoLMaluu
PacTBOPEHHOTO BEILIECTBA.

Pa3nen 4. ®a3oBbie paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMaxX
4.1. PaBHOBECHE <«OKUIKHMIA PACTBOP - HACHIIIEHHBIN NIap» B JBYXKOMIIOHEHTHBIX CUCTEMAX.

JluarpaMmbl  «JIaBJIE€HUE-COCTaB», «TEMIIEpaTypa-cocTaBy», «COCTaB Iapa-COCTaB
KHUJIKOCTH» JUI1 WJEAIbHBIX W HEUAealbHbIX pacTBOpoB. IIpuMeHenue mnpaBwia ¢a3 K
UCCIIEIOBaHMIO AuarpamMM. 3akoHbl [ mn60ca-KoHoBanoBa. A3zeoTporusi, TEpMOIMHAMHUYECKOE
yclloBUE TOYKM aseorpomna. lIpaBmino peryara. @OU3MKO-XMMHYECKHE OCHOBBI pa3JeIICHUS
KHUJIKMX CMECe MeToJjaMM MEPEroHKU M peKTH(PUKALINN.

4.2. PaBHOBECHE «OKHIKOCTH-TBEPJI0E€» B IByXKOMIIOHEHTHBIX CHCTEMaX.

TepMuueckuil aHanu3, KpUBBIE OXJIAXACHMS, MOCTPOCHHE OUArpaMMbl IJIABKOCTH IIO
KpUBBIM OXJIaXaeHHA. CHCTeMBl € OrPaHMYEHHOW W HEOTPAHWYEHHOW PACTBOPUMOCTBIO
KOMIIOHEHTOB B TBEpJAOM cocTostHUU. M3omopdusm. Tumsl TBepAbIX pacTBOpOB. Jlnarpammbl
IUTABKOCTH HM30MOP(HO KPHUCTAIU3YIOIIMXCA BELIECTB. JlparpaMMbl IUIaBKOCTH CHCTEM C
OTPaHMYEHHOM PAacCTBOPUMOCTBIO B TBEPAOM COCTOSHUU. DBTEKTHMUECKOE U MEPUTEKTUUECKOE
paBHOBecHs. OmpenencHue cOCTaBa IBTEKTUYECKOM KUAKOCTH IIOCTPOEHUEM TPEYTOJbHUKA
Tammana. [Ipumenenue npasuia a3z ['m66ca k uccaenoBanuio Gpa3oBbIX paBHOBECHIA.
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4 O0beM yueOHO# JUCUMIIJIMHBI

B
Bun yuebnoii paboThl 3aYETHBIX B axanem.
eIMHUIIAX Hacax
OO6mast TpyA0eMKOCTh JUCIUTIINHBI 5,0 180
KonTtakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHS: 1,78 64
Jlexuuun 0,89 32
[TpakTuueckue 3anastus (I13) 0,89 32
Jlabopartopusie paboTs (JIP) - -
CamocrosiTeibHas padoTa 2,22 80
CaMocCTOsITEeIbHOE H3YUYCHHE PA3/ICTIOB AUCITUTLIHHBI 2,22 80
JK3aMeH 1,0 36
KonTtakTHas paboTa — mpoMeKyTOYHAS aTTECTAIIHS 10 0,4
IToAroToBKA K 9K3aMeHY ' 35,6
| Bua konTpoJs: IK3aMeH
Bun yuebnol paboThl B saueribix B actp. wacax
eAMHUIIAX
OO011as TPYA0€eMKOCTb IMCHUIIHHBI N0 Y4€OHOMY IJIAHY 50 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 48
Jlexuuu 0,89 24
[Tpaktrueckue 3anstus (113) 0,89 24
Jlaboparopusie pabots (JIP) - -
CamocTosiTejibHasi paboTa 2,22 60
CamocrosiTenbHOE U3YUYEHHE Pa3/IeNIOB AUCIUILIHHBI 2,22 60
IK3aMeH 1,0 27
KonTtakTHas paboTa — mpoMeKyTOYHAS aTTECTAIHS 10 0,3
[ToaroroBka K 3K3aMeHy ' 26,7
Bua koHTpoJis: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«Konnounnas xumus» (b1.b6.11)

1 [eab IMCUMILUIHHBI — TIPUOOPETEHUE O0YJArOIIMMUCS 0a30BBIMU 3HAHUSAMH B 00J1aCTH
TEPMOJMHAMUKE TOBEPXHOCTHBIX SIBICHHH M CBOWCTBAM AHMCIIEPCHBIX CHCTEM U IOJYYCHUE
YMEHHH B 4aCTH UCIOJB30BAaHUS ATUX 3HAHUU MPH HCCIEA0BaHUHU, TIPOEKTUPOBAHUHN U CO3TaHUU
PEATBbHBIX CUCTEM, SBIISIOIIUXCS B OONBIIMHCTBE CIIy9aeB TUCTICPCHBIMH.

2 B pe3yabTare wu3y4yeHHs JAUCHMUIUVIMHBI OOydYalouuiics M0 mporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadoams cnenyrommmu oodmenpodeccnoHanbHbIME KoMiteTeHIusiMu (OITK):

- CIOCOOHOCTBIO HCIOIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JWCIHILIAH B
npodecCHOHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCcKOro aHaiu3a u
MOJICITUPOBAHHSI, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (OIMK-2);

- CIIOCOOHOCTHIO HCTIOIH30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JJIs1 MOHUMAaHHUS
OKpy»Karomiero Mupa u sisneruii mpupost (OITK-3).

3nams:

- IPU3HAKH OOBEKTOB KOJJIOUTHON XUMHUH U MX KIaCCU(PHUKAIHIO.

- OCHOBHBIC TOHSATUS W COOTHOIIEHUS TEPMOJUHAMHUKU IMOBEPXHOCTHBIX SIBICHUN
(TepMOaMHAMUKA TOBEPXHOCTHOTO CJIOS;, aJre3usi, CMAuWBaHHE M PACTEKAaHUE KHUIKOCTEH;
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JTUCIIEPCHOCTh U TEPMOAMHAMMYECKHE CBOMCTBA TeJ; acOpOIMs Ta30B U MapoB, acopOIus u3
pacTBOpOB).

- OCHOBHBIE TEOpUHU (HU3UIECCKOH aIcopOIHH.

- OCHOBHBIE MPEJACTABICHHUS O CTPOCHUU JIBOMHOTO 3JIEKTPUUECKOrO CJOS; MPUPOIY
3JEKTPOKMHETUYECKOIO MOTEHIIMAJa; OCHOBHBIE AJIEKTPOKUHETUYECKUE SBICHMUS.

- yCJOBHS TNpPUMEHMMOCTH 3akoHa CTokca; 3akoH OiHIITeHHa — CMOJIYyXOBCKOTO,
rUIIcoOMeTpuYecKoe ypaBHeHue Jlamnaca.

- IpPUPOAY CEAMMEHTALMOHHOW M arperaTMBHOM yCTOWYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [IAB kak nuoguIBHBIX CUCTEM; OCHOBHBIC MONoXKeHus Teopur JJJIDPO; mpuanHb 1
0CO0EHHOCTH OBICTPON M MEIJICHHOM KOAaryJysiiy, KOHLIEHTPAIMOHHOW W HEHTpaln3almoHHON
KOaryJisiliH.

- TUMBI CTPYKTYpP, BO3HUKAIOUIME B JMUCIEPCHBIX CHUCTEMAaX, MPUYUHBI M YCIOBUS UX
o0pa3oBaHus; KJIacCU(PUKAIUIO JUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.

Ymemy:

- pacCcUUTHIBaTh NapaMeTPbl, KOTOPBIMU XapaKTEPU3YIOT JUCIEPCHOCTD.

- TPOBOJUTH PacCyYeThl C HMCHOJb30BAHUEM OCHOBHBIX COOTHOILIEHUM TEPMOIMHAMUKHU
MTOBEPXHOCTHBIX SIBJICHUM.

- pacCYUTHIBATh OCHOBHBIE XapAKTEPUCTUKU MMOPUCTOU CTPYKTYPHI.

- pacCuMTHIBaTh BEIUYMHY DJICKTPOKMHETHMYECKOTO IOTEHIMana MO0 JaHHBIM
3IIEKTPOOCMOca U 31eKTpodopesa.

- paccuMThIBaTh MHTETpalbHYI0 U AU depeHlnaIbHyI0 KPUBbIE paclpeaesieHus] YacTULl
10 pa3Mepam.

- PACCUMTHIBATh M AHAIU3MPOBATH MOTECHLIHUAIBHBIE KPUBBIE IMAPHOIO B3aUMOJECHCTBHS
YaCcTHII.

- pacCUUTHIBaTh U U3MEPATH BSI3KOCTh TUCIIEPCHBIX CUCTEM.

Braoems:

- NMIPEACTABICHUSIMUA O POJIM MTOBEPXHOCTHBIX SBJICHUI U JUCHEPCHBIX CUCTEM B TEXHUKE
U TIPUPOJIE.

- METOJaMU U3MEPEHMS IOBEPXHOCTHOIO HATSKEHUS, KPA€BOT'O yTJa.

- 3HAHUSMH O METOJ]aX U3MEPEHUS aICOPOIUU U YACTHHON MOBEPXHOCTH.

- 3HAHUSIMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHeHus [ eabmronbia — CMOTyXOBCKOTO;

- METOJIaMU OTpPEIeTICHUS FIEKTPOKMHETUYECKOTO MOTEHIMAIA.

- METOJIOM CEIMMEHTAIMOHHOIO aHAJIN3a.

- METO/IaMU OTpeeNIeHUs] KpUTHUECKON KOHIICHTPAIIMH MHIIEIUI000pa30BaHMUS;

- METOJaMU UCCIEA0BaHUS KUHETUKN KOAryJIALINH.

- METOJaMU U3MEPEHHS U aHAJIN3a KPUBBIX TCUCHUS.

3 Kpatkoe cogep:kanue JUCHUININHBI

Pazpen 1. [lpenmer u npu3Hakyu 00BEKTOB KOJIJIOUTHOW XUMHUH

KomnongHas Xxumusi - Hayka O TMOBEPXHOCTHBIX SIBJICHUSAX M JUCIEPCHBIX CHUCTEMax.
OcHOBHBIE TIOBEPXHOCTHBIC SIBJICHHS: aare3uss W CMaduBaHUE, KAMWUBIPHOCTH, aAcOpOIUs,
3JIEKTPUYECKHUE SBJICHUS HA IOBEPXHOCTSX U JP.

OCHOBHbIE TIPU3HAKK JUCHEPCHBIX CHUCTEM - TETEPOreHHOCTh U JUCHEPCHOCTD;
MOBEPXHOCTHAsI DHEPIHsl; KOJIWYECTBEHHbIE XapaKTEPUCTUKHU aucnepcHocTt. Knaccudukanus
JTUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JUCTIEPCHOU (Da3bl M TUCTICPCUOHHOW CPEIBI.
Knaccudukanus cBOOOIHOIMCIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M MO B3aUMOJIEHCTBUIO
MEXIYy ITUCIIEPCUOHHON cpefodt W aucrepcHoi (as3oil. Poiab MOBEPXHOCTHBIX SIBICHUH U
JUCIIEPCHBIX CUCTEM B MPUPO/JIE, TPOMBIIUIEHHOCTH U, B YACTHOCTH, XUMUYECKON TEXHOJIOTHUU.

Paznen 2. TepMoanmHaMuKa MNOBEPXHOCTHBIX SIBJICHUN

OO01mas xapakTEepHCTHKA MMOBEPXHOCTHOW 2Hepruu. [loBepXHOCTHAss 3HEprusi B 0OImeM
ypaBHEHUHU 1-ro U 2-ro Hayan TepMoaAuHAMHUKU. [IoBEpXHOCTHOE HATSHKEHHE KaK Mepa SHEPTUH
['n606ca MexdaszHoit moBepxHOCTH. [loBEpXHOCTHOE HATSKEHUE - XaPAKTEPUCTHUKA TPHPOIBI
conpukacaromuxcs pa3z u ux B3aumozeicTBus. CBOWCTBAa MOBEPXHOCTEH KHUAKHUX U TBEPBIX
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Ten. YpaBHeHue ['mb60ca-I'enmpMronbia ajis BHYTPEHHEH YACIBHOW IMOBEPXHOCTHOW SHEPTHH
(TOJIHOM MOBEPXHOCTHOM SHEPrUn). 3aBUCUMOCTh YHEPreTUUECKUX ITapaMeTpPOB MOBEPXHOCTH OT
temnepartypsl. [Ipolieccbl caMONPON3BOIBLHOTO YMEHbBIIIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopO1usi ¥ TOBEpXHOCTHOE HaTshkeHHe. CBs3b BENUYMHBI aJICOPOLUU C MapaMeTpamu
CHUCTEMBI: HW30TE€pMa, H3OMHKHA H H30cTepa ajacopomuu. Merton wu30biTKOB [HMOOCA.
OyHnaaMeHTanbHOE ajcopOunoHHOe ypaBHeHue [mb6ca. I'mbGOcoBckas amcopbumsa. YactHoe
BbIpakeHHe ypaBHeHUs [nO6ca. IlOBepXHOCTHO-aKTMBHBIE U TOBEPXHOCTHO-MHAKTUBHBIC
BELIECTBA.

Anre3us, cMayMBaHUE W pacTeKaHUe KUAKOCTe. Anre3uss u koresus. [lpupoma cun
Mexk(pazHoro B3auMojneHcTBHs. YpaBHeHue [lronpe mis paboTsl aaresun. CMmaynBaHue U
KkpaeBori yroji. 3akoH FOnra. CBsi3p paboThl aare3wu ¢ KpaeBbIM yriioMm (ypaBHeHue Jlrompe-
IOnra). JIuodpuneHsie U 1MOPOOHBIE TOBEPXHOCTH. METOIBI ONMpeAeTeHUs KpPaeBBIX YIJIOB.
Brnusiane moBepxHOoCTHO-akTUBHBIX BemiecTB (IIAB) Ha cmaumBanue. PacrekaHue >KHIKOCTEH.
Koapduument pacrekanuss mo apkuncy. Dddexkr Mapanronn. MexdasHoe HaTsHKEHHE Ha
TpaHULle MEXIy B3aMMHO-HACBHIIIEHHBIMH >KUIKOCTSIMH M MpaBuiio AHTOHOBA. [IpakTuueckoe
3HAUEHUE a/Ir€3UU, CMAUYMBaHUs U PaCTEKaHU.

HucniepcHOCTh M TepMOIWHAMH4YecKHe cBoiictBa Ten. [IpaBuimo ¢a3 ['mbbca wu
JMCTIEPCHOCTh. BimsiHMe KpHBH3HBI MMOBEPXHOCTH HAa BHYTPEHHEE JaBJieHHE Tel (ypaBHEHHE
Jlannaca). IloBepxHocTHast >Hepruss W paBHOBecHbIe (GopMbl Ten. [Ipuamun ['m66ca-Kropwu.
3akoH Bynbda. Kanwuisipusle siBnenus (ypaBHeHue JKiopeHa), X poib B TNpUpOAE U
TEXHOJIOTMH.  MeTonpl  OmpefeNieHuss  MOBEPXHOCTHOTO  HATSKEHHs.  3aBUCHUMOCTH
TEPMOJIMHAMHYECKON PEaKIIMOHHOW CIIOCOOHOCTU OT AMCIEpCHOCTH. YpaBHeHue KenbBuHa.
Bnusinue aucnepcHOCTH Ha PacTBOPUMOCTb, KOHCTAHTY PABHOBECHS XMMHUYECKOW peaKlMH,
Temreparypy (pa3oBoro nepexoja.

[ToyyeHue MUCnepcHBIX crucTeM. MeTobl qucneprupoBanus. Y paBHeHue PeOunaepa ais
paboTbl aucneprupoBaHus. ACOpOLMOHHOE TMOHIKEHHE MpoyHocTH (3pdexT PeOunnmepa).
['omoreHHass u rereporeHHass KoHAeHcarus. MeractabunbHoe cocrosiHue. JHeprus ['mudb6ca
o0Opa3oBaHUs 3apojblllla HOBOW (a3bl, KPUTUYECKHH paguyc 3apoabima. JIBe craaun
obpaszoBanusi HOBOW (ha3pl. CBsI3b KMHETHKH OOpa3oBaHUsS HOBOM (a3bl ¢ TEPECHICHUEM.
VYipasineHue JIUCIEPCHOCTBIO IPU TOMOTCHHOM KOHAeHcauuu. IIpumepsl mnomydeHus
JTUCIIEPCHBIX CUCTEM METOaMU (PU3HUECKON M XUMUYECKOW KOHCHCAIIHH.

Paznen 3. AncopOIimoHHEIE pAaBHOBECHS

Knaccudukanmss mexanuzmoB ajgcopOumu (pusmueckas ajacopOIus, XeMOCOpOIus Hu
nonoobMeHHas agcopOius). [Ipupoaa agcopOunoHHBIX cril. OCOOCHHOCTH COCTABJISIFOIIMX CHIT
Ban-nep-Baanbca (OpHeHTAalMOHHBIX, WHAYKIMOHHBIX M JAUCIIEPCHOHHBIX) MpPU aJCOPOLHUU.
YpaBHeHUE 1715 TOTEHIMAIBHON SHEPTUU B3aMMOJICHCTBHS aToMa (MOJIEKYJIBI) C TOBEPXHOCTHIO
Tena.

AncopOiusl Ta30B M HapoB HAa OJHOPOAHOM MOBEpXHOCTH. 3akoH ['eHpu. YpaBHeHHe
M30T€PMbIl MOHOMOJICKYJIApHOH amcopbumu Jlenrmiopa u ero anamus. OmnpezeieHre KOHCTAHT
3TOrO ypaBHeHUs (uHeiHas ¢popma ypaBHeHHs Jlenrmiopa). YpaBHenue @peitnmxa. Teopus
MOJIMMOJIEKYJISIpHOM azicopOruu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHUE H30TEpPMBI
aacopbumu, ero aHanu3. Jlumedinas ¢opma ypaBHeHus BOT M pacdyer ero KOHCTaHT.
Onpenenenne yeabHOM MOBEPXHOCTH MeTogoM BOT.

AncopO1us ra30B U MapoB HAa NOPHUCTHIX MaTepuanax. KonuuecTBeHHbIE XapaKTePUCTHKH
MOPUCTHIX MarepuajoB. [lopucTeie Tena KOPIYCKYJISPHOM, KPUCTAUIMUYECKOM W TyOdaTou
CTPYKTYpBI, MeTOABI UX nonyueHus. Knaccudukamus nop no /lyOMHMHY U ee B3auMOCBS3b C
TEOPHSIMU aJCOPOITHH.

Teopus kanumigspHON KoHAeHcanuy. KanmispHo-KOHIeHCallMOHHBIN rucrepesuc. Pacuer
WHTErpaJibHON U AuddepeHInaabHON KPUBBIX pacipeiesieHus o0bema mop o pasMepam.

OcobeHHOCTH ancopOLMKM HAa MHUKPONOPHCTHIX MaTepuanax. lloTeHImanmbHas TeopHs
[Tomstan.  AncopOLMOHHBIA — TOTEHIMAI.  XapaKTEPUCTHUYECKas  KpuBas  aJIcopOIHH.
TemmeparypHasi ”HBapUAHTHOCTh U a)(PUHHOCTH XapaKTEPUCTHUECKUX KpHBBIX. O00O0IIEHHOE
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ypaBHeHHE TeopuHu JlyOMHMHA OOBEMHOIO 3aMOJHEHUS MHKPOIOpP, YacTHBIE CIIy4ahd ATOTrO
ypaBHeHus (ypaBHeHue JlyOmnuna-PamymkeBuua). AncopOuus ra3oB M MapoB B XUMHYECKOM
TEXHOJIOTHH.

AncopOIus MOBEepXHOCTHO-aKTUBHBIX BemlecTB. BnusiHue crtpoenust monekyn ITAB Ha
MOBEPXHOCTHYIO aKTHBHOCTh, TipaBuio [lrokimo-TpayOe. 3aBUCHUMOCTH TMOBEPXHOCTHOTO
HATsDKEHHsI OT COCTaBa pacTBOpa NpU coOIofeHWU 3akoHa ['eHpu W ypaBHeHHs JleHrMiopa.
VpaBuenne IlIumkoBckoro.  YpaBHEHHS  COCTOSHHS — ra3000pa3HBIX  MOBEPXHOCTHBIX
(anCOpOIMOHHBIX) MJICHOK. THITBI TOBEPXHOCTHBIX IUICHOK M ONpEACTICHUE UX XapaKTEPHCTHUK.
Becol Jlenrmiopa. @akTopsl, ONpEACIISIONINE arperaTHoe COCTOSIHUE aJCOPOIMOHHBIX TUICHOK.
Omnpenenenue CTpOCHUs aICOPOLIMOHHOTO CJI0s U pazMepoB Mosekyn [TAB.

Pasznen 4. DnexTpudeckue BJCHUS HAa TOBEPXHOCTH

JBoitaoit snextpuueckuid cnoit ([9C), mexanm3mbr obpazoBanus [IIC. CooTHomIeHUs
MEX]y JIEKTPUYECKUM MOTEHIIMAIOM U MOBEPXHOCTHBIM HaTshkeHHeM (ypaBHeHUs Jlunmmana).
DNeKTpOKaNnWUISIpHbIE KPUBBIE U onpeaenenre napamerpoB JI3C 1o 3TUM KpUBBIM.

O6mme npencrasienust o Teopusix crpoenus JIC. Teopus ['yn — Uenmena. YpaBHeHue
[Tyaccona-bonbsimana ais auddysnoii yactu JI9C u ero pemenue. TommuHa 1uddy3HOTO Clost
W BIMSIHUE HA HEE pa3MYHbIX (akTopoB. JIBOiHOW 3yekTpudeckuii cioit mo Teopuu IllTepHa,
nepesapsiika nosepxHoctu. [Ipumepst o6pazoBanus I3C. Munemisl ¥ UX CTpOCHHE.

UYetplpe BUIA AIEKTPOKUHETHYECKUX SABJICHUUA. DJNEKTPOKMHETUYECKUH TMOTEHIMAT |
BIMSHHE Ha HEro pasinyHbIX (akTopoB. YpaBHeHHe [ enbMronbua-CMOITyXOBCKOTO IS
CKOPOCTH TIEpeHOCa TPH DJIEKTpoocMoce U dnekTpodopese. DPeKTrl, HE YUUTHIBAEMBIC dTUM
ypaBHEHHEM  (IIOBEPXHOCTHAsi  IMPOBOAUMOCTH,  AJEKTPO(OPETHUECKOE  TOPMOKEHHE,
penakcanroHHbIN 3 dexT). [IpakTHueckoe UCconb30BaHUE IIEKTPOKMHETUYECKUX SBJICHUH.

Paznen 5. Kunernueckuie CBOMCTBA AMCIEPCHBIX CUCTEM

OCHOBBI CcETUMEHTAIIMOHHOTO aHanu3a. CBsI3b CKOPOCTHM OC@XKIEHUS 4YacTHI[ C HUX
paszmepoM.  YcrnoBusi  coOmropenust 3akoHa  Crokca.  CequMEHTAlMOHHBIA  aHAIU3
nonuaucnepcHelx cucteM. KpuBas cenuMenTtanuu. KpuBble pacrnpeneneHus 4YacTHIl IO
paanycam. DKCIIEpUMEHTAIbHbIE METO/Ibl B CEAUMEHTALIMOHHOM aHAJIM3E.

MonekynsipHO-KUHETHUYECKass Tpupora OpoyHOBCKOro JBukeHHS. CBS3b  Mexay
CPEIHEKBAIPATUYHBIM CJIBUTOM YacTHIl M Kod(dduimenrom aupdy3un (3akoH DWUHIITEHHA-
CMOJTyXOBCKOT0). DKCIIEpUMEHTaJbHAs TMPOBEpPKa 3akoHA OHHIITEHHA-CMOIYyXOBCKOTO.
CrnencTBus U3 TeOpUH OPOYHOBCKOTO JABHIKEHHUSL.

CenumenTanroHHo-1ubGy3n0HHOE paBHOBeEcCHE, TUIICOMETPUYECKHM 3aKOH.
CenuMeHTallMOHHAs yCTOMYNBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperarviBHas yCTOMYMBOCTD U KOAryJIALNS JUCIIEPCHBIX CUCTEM

OOmme BOMPOCHl  YCTOMYMBOCTH  AMUCHEPCHBIX  cucTeM. CeauMeHTalMoHHAas |
arperatvBHas yCTOWYMBOCTU cucTeM. JInodunbHbie u 110hoOHBIE CHCTEMBI: CaMOIPOU3BOILHOE
o0Opa3oBaHUEe OJHUX M HEOOXOOUMOCTh cTaOwnm3zauuu npyrux. Kpurepuit numoduiabHOCTH
cucteM o Pebunaepy-llykuny.

JInopunbHple nucnepcHble cucTeMbl. Kiaccudukamus u  o0mas XapaKTepUCTHKA
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMHUKA W MEXaHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn ITAB. Comrobunusanms. OcHOBHBIE (DAKTOpBI, BIUSIONINE HA KPUTUYECKYIO
KOHIIeHTpanuo MunenooopasoBanus (KKM). Meroast onpenenennss KKM. Ilpumenenue
ITAB.

JInodobuble nucriepcHbie CUCTEMBI. DaKTOPHl YCTOMYMBOCTH JTHO(POOHBIX CHCTEM.
beicTpas u mennennas koarymsanus. Kuneruka koarynsnuu no CmoinyxoBckomy. Onpenenenue
CKOPOCTH ¥ BPEMEHHU IOJOBUHHOM KOaryyisuuy. 3aBUCUMOCTh YHCIIa YaCTHIl PA3HOTO MOpsAIKa
OT BPEMEHH.

OcHoBHble mONOXeHHUs Teopunm Jlepsruna, Jlanmay, ®epmes, OsepoOeka (JJIDO).
PackinHuBaromiee f[aBlieHME UM €r0  COCTABJSAIOLIME. OHEPrus  3JIEKTPOCTaTHYECKOIO
OTTAJKWBAHUSA MpPHU B3aUMOJCHCTBUHM clIab03apsKeHHBIX MoBepxHOcTed. Cuibl M 3Heprus
nputsokeHus.  OOmiee ypaBHEHHME JUIs HSHEPIUM  B3aWMOJICHCTBHUSA JHUCIEPCHBIX YaCTHIIL.
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[ToreHunanbHble KpUBBIE B3aUMOJEWUCTBUSA YACTHUI] B MOHOCTAOWIM3WPOBAHHBIX TUCHEPCHBIX
cucremax. lloTeHunanpbHBIA Oapbep W €ro 3aBHUCHMOCTh OT TONIIUHBI TU((Y3HOTO CIOA.
Koarymauus B mepBoM M BTOpOM MHMHMMyMax. HelTpain3anmoHHass M KOHILIEHTPAaLlMOHHAs
koarymsiusi. Ilopor Obictpoit koarymsauuu. IlpaBuno Ilynsue-I'apnu. 3akon [lepsiruna.
Crabunuzamusi JUCIEPCHBIX CHUCTEM BBICOKOMOJIEKYIsIpHBIMEU coenuuenusmu (BMC) u TTAB.
MeTonbl OYMCTKM TPOMBINUICHHBIX H OBITOBBIX CTOKOB, OCHOBaHHBIE Ha W3MEHECHHU
arperaTuBHOM U CEIMMEHTAIIMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Pazmen 7. CrpykTypoobpazoBaHue H  CTPYKTYPHO-MEXaHHUYECKHE CBOWCTBA

JUCIIEPCHBIX CUCTEM

Tunel  CTpyKTyp, OOpa3yIOIIUXCS B arperaTUBHO-YCTOWYHMBBIX H  arperaTuBHO-
HEYCTONYMBBIX AMCIEPCHBIX cucTeMax. KHUIKOKPUCTAIUIMYECKOE COCTOSHHUE arperaTUBHO-
YCTOMYUBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWYHUBBIX (JTHOGOOHBIX)
JIACIIEPCHBIX CUCTEMAaX. B3auMOCBI3b MEXy BUAOM IOTEHUHAIBHON KPUBOM B3aMMOJCHCTBUS
gacTull (1o teopuu JJIDPO) u TMIIOM BO3HHUKAIOMUX CTPYKTYp. KoaryasinoHHO-TUKCOTPOITHBIC
U KOHJIEHCAlIMOHHO-KPUCTAILTU3AIIMOHHBIE CTPYKTYphl. [lepexon oIHUX CTPYKTyp B JApyTHE.
Teopust cTpykTypooOpa3oBanus ((PpU3HKO-XUMHUYECKAass MEXaHWKA) KaK OCHOBAa TOJIyYCHUS
HOBBIX MaTe€pHUaJOB.

Peonornueckuii Meroa wuccineAOBaHUSA JAUCIEPCHBIX cUcTeM. OCHOBHbIE MOHSATHUS U
UJCaIbHBIE 3aKOHBI PEOJIOTrMU. MOIEeIupoBaHWE PEOJOTHMYECKUX CBOMCTB Teil. Monens
Makcsenna, mojaenb KenpBuna-doiirra, Moaeab bunrama.

Knaccupukanust IUCHEPCHBIX CHUCTEM MO CTPYKTYPHO-MEXaHHYECKUM CBOWCTBAM.
HploTOHOBCKME ¥ HEHBIOTOHOBCKME JKMIKOCTH. [lceBmomiacTuueckue U JUJIaTaHTHBIE
KUJKOCTH U TBEPAOOOpa3HbIe Tena. BA3KOCTh KUIKUX arperaTUBHO YCTOMYMBBIX JHCIEPCHBIX
cucteM. YpaBHeHus OWHiuTeiHa, [ltaynunrepa, Mapka-Kyna-XayBunka. Peosorunyeckue
CBOMCTBA CTPYKTYPHUPOBAHHBIX JKUIKOOOPA3HBIX M TBEPAOOOPA3HBIX CUCTEM.

8. 3akaroueHue

[ToBepxHOCTHBIE SIBIE€HUS U JUCIEPCHBIE CHUCTEMbl B XMMHYECKOM TEXHOJIOTHH.
Konnmoungnas XxuMust 1 0XpaHa OKpY>Karole cpeibl.

4 O0beM yueOHOH TUCHUILINHBI

o B B axanem.
Bun yueGHOMI paboThI 3aYETHBIX
eIMHUTIAX Hacax
Oo6masi TpyA0eMKOCTh T CIMIIJIHHBI 5,0 180
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) - -
JlaGopatopusbie padotsl (JIP) 0,89 32
CamocTosiTesibHas padoTa 2,22 80
[TonroroBka K 1a00paTOpPHBIM paboTam 599 40
CaMocTOATEIbHOE U3YUEHHE PA3eSIOB JUCLIUIIINHBI ' 40
IK3aMeH 1,0 36
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTAIHS 10 0,4
[ToaroToBKa K SK3aMEHY ' 35,6
Bua konTpoJs: IK3aMeH
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B
Bun yuebnol paboThl 3a4eTHBIX | B actp. wacax
eIMHUIaxX
OO0mas TpyA0eMKOCTh JHCIHMILIHHBI 5,0 135
KonTakTHas padoTra — ayIMTOPHbIE 3aHATHHA 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) - -
JlaGoparopusbie padotsl (JIP) 0,89 24
CamocrosiTesibHasi padora 2,22 60
[ToaroToBKa K J1a0OpaTOPHBIM paboTaM 599 30
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI ' 30
IK3aMeH 1,0 27
KonTakTHas paboTa — MpOMEeKyTOYHAsL aTTECTAIHS 10 0,3
[ToaroToBKa K 3K3aMEHY ’ 26,7
Bua koHnTpoJis: IK3aMeH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

«AHaJIUTHYECKAS XUMHS U (U3NKO-XUMHUYecKHe MeToabl anaiau3a» (b1.5.12)

1 Heap AuMCHMNJMHBI - TPHOOpPEeTeHHE OOYYAIOIUMUCS 3HAHUNW MO OCHOBHBIM
rpynnamM  METOAOB  XMMHYECKOrO  aHajiu3a, Haumbojee IIUPOKO TNPHUMEHSEMBIX B
MPOMBINIJICHHOCTH U HMCCIIEOBATEIbCKON pabdoTe, a TakkKe KOMIIETCHIIUN, HEOOXOMUMBIX ISt
pelIeHNs KOHKPETHBIX 337a4 XUMUYECKOTO aHan3a.

2 B pe3yabrare o0CBOEHHS JAUCHHUIUVIMHBI oO0y4yaluiuiics MmO mporpamMme
0akaJlaBpuaTa J0JIKeH:

Obnadams cnenyromumu obenpodeccruonanbHbiMu Komnetenmusmu (OI1K):

- CIIOCOOHOCTBIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JAMCLUMILIAH B
HpO(i)eCCI/IOHaJII:HOI\/'I ACATCIIBHOCTH, IPUMCHATH MCTOAbI MATCMATHUYCCKOI'0 aHajin3a U
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO HccieaoBanus (OITK-2);

- CHOCOGHOCTBIO HCIOJIb30BATh OCHOBHBIC CCTCCTBCHHOHAYYHBIC 3aKOHBI IJIsI IOHUMAHUWA
OKpYy>Karomiero Mupau sisiienuit mpuposr (OITK-3).

3namy:

- OCHOBHbIE TOHATHSA, TEPMHHBI, METOJbl M MPHUEMbl KaYECTBEHHOI'O H

KOJIMYECTBEHHOTO XMMUYECKOTO aHAJIN3a;

- TEOPETUYECKHE OCHOBBI (PM3UKO-XMMHUECKUX METOJO0B aHAIN3a;
- HPUHIUIB PA0OTHl OCHOBHBIX MPUOOPOB, UCTIONB3YEMBIX JUIsl IIPOBEICHHS

KayeCTBEHHOI'O U KOJIMYECTBEHHOT'O aHAJIN3a;

Ymemy:

- MPUMEHSTh TPUOOpPETEHHbIE MPAKTUYECKUE HABBIKK B MpodeccnoHanbHOM

ACATCIIBHOCTH IJI pCUHICHUA KOHKPCTHBIX 3a/1a4,

- IPOBOAUTH OOOCHOBAHHBIM BBHIOOP METOAA aHaiM3a C y4eTOM LeJell u

OCOOCHHOCTEH TaHHOW MPaKTUYECKOU 3a/1auH;

- MIPOBOMTH PacueThl HA OCHOBE MPOBEACHHBIX UCCIIEI0BAaHUM;
- IPOBOJUTE METPOIOIHYECKYIO OLEHKY pE3yIbTaTOB KOJIUYECTBEHHOIO

XUMHYECKOT0 aHalln3a

Braoemy:

- OCHOBaMH  METPOJIOTMYECKOW  OLEHKH  PE3yJbTaTOB  KOJIUYECTBEHHOIO
XUMHUYECKOTO aHAJIN3a;

- MprUeMaMHl MHTEPIpPETAlUU Pe3yJbTaTOB aHallM3a Ha OCHOBE KBAJTUMETPUUYECKUX
OIICHOK;
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- METOJIOJIOTHENH XMMHUYECKUX M (PU3UKO-XUMUYECKUX METOJIOB aHalln3a, IMIHMPOKO
UCIIOJIB3YEMBIX B COBPEMEHHON aHATUTUYECKOM MPAKTUKE;

- OCHOBaMHU CHCTEMBbl BBIOOpa METOJOB KaueCTBEHHOTO M KOJIWYECTBEHHOIO
XUMHUYECKOT0 aHainu3a JIJIsl PeIlieHHs] KOHKPETHBIX 3a/1ay.

3 Kpatkoe cogep:kanue TUCHUTIIUHBI

Pa3znen 1. UnenTH(MKALUSI HOHOB 3J1eMEHTOB B PacTBOpe

Brenenue. Ilonstue 00 anamutmyeckod xumun (AX) Kak O CHUCTEME 3HAHUH,
MO3BOJISIIONIECH YCTAaHOBUTh KAYECTBEHHBINM M KOJMYECTBEHHBIN cOCTaB BellecTBa. 3agaud AX.
AHaTUTUYECKW CUTHAT KaK HOCHUTENb KadyeCTBEHHOW M KOJWYECTBEHHOW HHGOpMamuu 00
o0bekTe aHanuza. [loHsTHEe O mpobooTrOope M mpodomoaroroBke. OCHOBHBIE TpeOOBaHMA,
NPEABSBISIEMBIE K METOJAM XHMMHYECKOTO AaHaJIN3a. YCIIOBHS BBIIIOJHEHUS OIPEICICHUM.
AHanutrueckas (opma, aHaATUTUYECKHE MPU3HAKUA. AHATMTUYECKHE KIACCU(PUKAIUN KaTHOHOB
Y aHUOHOB.

Cucrematndeckuii u JpoOHBIH aHanmu3. CoBpeMEHHBIE METONbI HICHTU(DUKALINN
3JIEMEHTOB M COeIMHEHNI. OpraHn4ecKrne aHaJTUTUYECKNE PEAreHThl B aHAJIN3€ HEOPTAHUYECKUX
BelecTB. PaBHOBeCHs B aHAIUTUYECKUX TOMOI€HHBIX M Te€TEepOreHHbIX cuctemax. OCHOBHbIE
TUTIBl PEaKnui, MpuUMeHseMbIX B AX (KHCIOTHO-OCHOBHOE B3aMMOJICUCTBHE, OKHCIICHHE-
BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). OnucaHne paBHOBECHST aHATUTHUYECKHUX
peakIuii ¢ MOMOIIBI0O KOHCTAHT PaBHOBECHs. YUeT MOOOYHBIX PEaKIMil ¢ MOMOIIBIO ammapara
YCJIOBHBIX KOHCTaHT paBHOBecus. lCronb30BaHHME YCIOBHBIX KOHCTAHT pPaBHOBECHUS MJiA
ONTUMU3ALMY AHATUTUYECKUX PEAKUM M MPAKTUYECKUX YCIOBHM KX BBINTOIHEHUSA. OCHOBBI
METO/I0B KOJIMYECTBEHHOI'0 XUMHUYECKOT'O aHaJn3a.

Pazgen 2. KoanyecTBeHHBIM XUMHYECKHI aHAIN3

MeToapl KOJTMYECTBEHHOTO aHanmu3a. TpeOoBaHMs, TPEIbSBISEMbIE K XUMHYECKUM
peaKIusaM, UCITONIb3YEMBIM B XMMUYECKOM aHaJIM3€. JTarbl KOJIMYECTBEHHOr0 aHanu3a. [lonstue
0 rPaBUMETPUYECKOM aHallu3e. TeopeTHuecKrue OCHOBBI TUTPUMETPUUYECKOTO aHanu3a. [Ipuemsl
TuTpoBaHusA. Pacuetsl B TUTpumeTpuu. ['paduueckoe oTOOpa)keHHE Mpoliecca TUTPOBAHMSL.
Cka4yok TUTpOBaHMS, TOYKA SKBUBAJICEHTHOCTH, KOHEYHAasi TOYkKa TUTpoBaHus. llepBuuHble u
BTOPUYHBIE CTAaHAAPTHI. MEeTOI KUCTIOTHO-OCHOBHOT'O TUTPOBaHUs. BpIOOP KHCIOTHO-OCHOBHOTO
uHaukaropa. Ilpumepsl  ompeneneHud.  MeTonpl  OKUCIUTENBHO-BOCCTAHOBUTEIBLHOIO
TUTpOBaHUA. OKHCINTEIbHO- BOCCTAHOBUTEIBHBIN MOTEHUHAN. (DaKTOpHI, BIMSIOLNIME HA €ro
BeIUM4YUHY. YpaBHeHue HepHcera.

[epmanranatomerprst. Momomerpust. ONTHMH3ALKS YCIOBHI OmpemencHus. Mertox
KOMIUIEKCOHOMETPUYECKOTO THUTpoBaHMs. (OCOOCHHOCTH peakiuii KOMIUIEKCOOOpa30BaHuUs
(xematooOpa3oBanus) uoHOB MeTawioB ¢ DJITA. Bpibop onNTUMambHBIX — YCIOBUUA
KOMILIEKCOHOMETPUYECKOTO  THUTPOBAHUSL. TuTpoBanue MO  METOAY  OCAXJICHHS.
Mertponoruueckass OLEHKa pe3ylbTaTOB aHanu3a. MHAMKATOpHBIE W WHCTPYMEHTAJIbHBIC
CIOCOOBI YCTAaHOBJICHUS TOUEK SKBHBAIICHTHOCTH.

Paznen 3. BBenenue B pusuko-xummyeckne (MHCTPYMEHTAJIbHbIE) METOIbI AHAJIHN3A

Knaccudukanus (u3nKo-XUMUYECKUX METOJOB aHalW3a. AHATUTHYECKUN CHTHAI Kak
nH(popMaTuBHAsT QYHKIMSA cOCTaBa BEIeCcTBA. MeTO bl KOTUYECTBEHHBIX n3MepeHnid B DXMA,
WX XapaKTepUCTHUKA. AHAIUTUYECKUE U METPOJIOTHYECKUE XapaKTEPUCTUKU METOIUK
ONpeIETICHUSI.

OO11ee KOJIMYECTBO pa3iesioB — 3.

4 O0beM yueOHOM TMCUMTITHHBI

Bussl yueOHoit paboThI B 3auerHbIX B akanem.
eIMHUIIAX Jacax
O0mas Tpya10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHY 4,0 144
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,78 64
Jlexunu (Jlek) 0,44 16
JlaboparopHsbie 3ausTus (J1a0) 1,34 48
CamocrositesbHas padora (CP): 2,22 80
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KonTakTHas camocTosiTenbHas paboTa 299 0,4
CaMOCTOSTeTbHOE N3YUCHHUE PA3IeSIOB JUCITUTIIMHBI ' 79,6
Buja koHTpOJIA: 3a4eT ¢ OLEHKOMH
Bunel yueOHoit paboThI B 3auerHbIX B actponom.
eIMHHIIAX Jacax
OO0mast TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,78 48
Jlexunu (Jlek) 0,44 12
JlaboparopHsbie 3ausTus (J1a0) 1,34 36
CamocrositesbHas padora (CP): 2,22 60
KoHTakTHasi camocTosATebHas paboTa 599 0,3
CaMocTOATEIbHOE N3YUEHHE PA3ESIOB JUCLIUIIINHBI ' 59,7
Buja koHTpOJIS: 3a4eT ¢ OLEHKOH

AHHOTanusa padoyeil NPOrpaMMspl JUCHHILJIMHBI

«nxenepunas rpapuxa» (b1.6.13)
1 eas DMCHUNUIMHBI — HAYYUTh CTYJCHTOB BBIMOJHEHUIO U YTCHHUIO YEPTEXKEH U
MpaBujiaM U yCIOBHOCTSM, MPUMEHAEMBIM ITPH 3TOM — ctanaaptam ECK/I.

2 B pe3yabTrate wu3yuYyeHHsl JAUCHUILUIMHBI O0y4yamomuiicsi 1m0 mporpamme
0akaJlaBpUaTa J0JIKeH:

Obnaoame cnenyromumu o6mekynbTypabiMa (OK) u obmenpodeccnonansubivu (OITK)
KOMITETCHIIUSIMU:

- CIOCOOHOCTRIO K CaMOOpraHu3aIy u camoodpasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JAMCLUMILIAH B
npo(ecCHOHANLHON ~ ACSITENbHOCTH, TMPUMEHSITH METOIbl MAaTEeMAaTHYeCKOTO aHaiu3a |
MOJICITUPOBAHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO MccaeaoBanus (OITK-2).

3namu:

- C1Oco0BI OTOOPaKEHMS TPOCTPAHCTBEHHBIX (POPM Ha TIJIOCKOCTH;

- MPaBUJIAa U YCIIOBHOCTH IIPH BBIMOJHEHUHU YEPTEKEH;

- BUJIbI U3/I€TIUH U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha YpOBHE MPEACTABICHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH H3ACTUI;

Ymems:

- BBIIOJIHATD U YUTaTh YEPTEKHU TEXHUUYECKUX H3ICIUM C Y4YETOM JeHCTBYIOIIUX
CTaHJapTOB;

- BBIMIOJHSATH U YUTATh CXEMbI TEXHOJOTUYECKUX MTPOLIECCOB;

- HCIIOJIb30BaTh CPEICTBA KOMIBIOTEPHON IpadyKU ISl U3TOTOBICHUS YePTEKEH.

Braoemy:

- croco6amMu ¥ MpUeMaMH U300paKeHUs PEIMETOB Ha TUIOCKOCTH;

- rpaduueckoii cucremoit «Kommacy.

3 Kpatkoe cogep:kanue TUCHUNIUHBI:

BBenenmne. [Ipenver u Meronasl HHXEHEepHOH Tpaduku. Kpatkume wucropuyeckue
cBeZieHMs. 3a/1lauyll U MECTO Kypca B MOATrOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Pasnea 1. U3neans 1 KOHCTPYKTOPCKHE JOKYMEHTHI.

1.1. Buab! u3aejimii 1 KOHCTPYKTOPCKUX IOKYMEHTOB.

Buner m3nenuii mo 'OCT: nmeranb, cOOpodHass €IWHUIA, KOMIUIEKC, KOMIUIEKT. BuIIbI
KOHCTPYKTOPCKHMX JIOKYMEHTOB: YEpTEX JeTaliH, COOpPOUYHBINH uYepTexk, depTex OOILIero BHIA,
cnenudukanus, cxema. [luppbel KOHCTPYKTOPCKUX TOKYMEHTOB. Kparkwe cBeiaeHus o
CTPOUTEIIBHBIX YEPTEXKAX.
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1.2. Cxemsbl.

Knaccudpukanus cxem no Buaam u tunam. O6o3HadeHue cxeM. [IpaBuiia BBIOTHEHUS
CTPYKTYPHBIX U IPUHLIUIHUAIBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl pacIiooKeHHUs.

1.3. ApmaTtypa TpyO0OnpoBOIOB.

Knaccudukanus apmatypsl TpyOOIpPOBOAOB IO HAa3HAYEHUIO, MO THUILY HEPEKPHITHS
MOTOKa pabouell cpenpl, MO CHOCOO0Y TPUCOSAUHEHUS K TpPyOOmpoBOdy, MO CHOCOOY
repMeTU3alUN IIMTHHENS.

1.4. JcKku3bl M TeXHUYECKHE PUCYHKH JieTaJlei.

[locnenoBarenbHOCTh  BBIMOJIHEHUS ~ M300pakeHUM — JleTaiu:  BBIOOp  TJIABHOTO
U300pakeHusl; OmpeAesieHne HEeOOXOTUMOIro KOJMYECTBa H300pakKeHUil; IMOATOTOBKA IOJIS
yeprexka K U300pakeHUI0 IeTaln; N300pakeHne OCHOBHBIX BHEIIHUX U BHYTPEHHUX OYEpTaHUN
neranu. OOMep neTanu IpU BBHINOJHEHUH €€ 3CKu3a ¢ HaTypbl. OdopmieHue yepTexeil u
3cku30B Aertaieil. [IpaBuna BeimomHeHUS U 0OPMIICHUS TEXHUYECKUX PUCYHKOB. O003HaUeHUs
MaTepHaoB.

Pazgen 2. Coenunenus aerajeu.

2.1. Pe3p0oBbIe u3nesnst 1 cOeIHHEHUS.

Pe3nOb1: 0oOpa3oBaHue, kiaccuukamus, H300pakeHHe W 00O03HAUCHHE Ha YEepPTEKeE.
Crannaptaele pe3pOoBble m3nenusa. Omnpenenenue pe3bObl n3mepenueM. CoennHEHHs AeTanen
06osTOM ¥ mIMUIbKOH. Pe3p0oBbIie TpyOHBIC coennHeHMS. [[ankoBbIe coeTMHEHMS.

2.2. M300paxxeHusi coeIMHEHUI eTajlei.

@nanueBble coeauHeHus. lllnuueBble W mmoHouHble coenuHeHUs. CoeauHEeHus
mTudToM W MIUIMHTOM. HepasbeMHBbIE COCTUHEHUS NeTalel: CBapka, Maika, CKICUBAHHE,
00BaJIbIIOBKA, Pa3BAJIbLIOBKA, COETUHEHHNE 3aKIICTIKOM.

2.3. 'eomeTpHYecKHe XapaKTePUCTUKHU (pOPMBI M OBEPXHOCTH H3eJIHH.

Pa3mepnl, mnpaBuna uX HaHeceHHUS Ha uepTeke. Pa3Mmepbl HCHOIHUTENbHBIE H
CIpaBOYHbIC, Ta0apUTHBIE, KOOPJMHMUPYIOLUIME M  YacTHble. ba3sl  W3MepUTENbHEBIE,
KOHCTPYKTOPCKHE, TEXHOJIOTHMYecKue, BcromorarenbHblie. Hanecenme pasmepoB oT 0as.
IIpenenbHble OTKIOHEHHS PAa3sMEpPOB INIAJKUX IOBEPXHOCTEH, NOIYCKH, MOCAAKU. Jlomycku u
MOCaJAKW A jAeTtaied ¢ pe3pOoit. IllepoxoBaTOCTh MOBEPXHOCTEH JeTaneil, MmapameTphbl
IIEPOXOBATOCTH, MPaBHJa HAHECCHHS MapaMeTPOB IIEPOXOBATOCTH MOBEPXHOCTEH Ha YEPTEXKeE.
[TpenenbHbIEe OTKIOHEHUS (POPMBI U PACIIOIOKEHUS.

Pasnen 3. YepTesku cOOpPOYHBIX eIMHHI. DJIEMEHTHI KOMIIBIOTEPHOH rpadukm.

3.1.YepTeskn cOOPOUYHBIX eTUHHIL.

[IpaBuna BbIMOJAHEHUS W OG(OPMIIEHHS COOPOYHOrO 4YepTeka: BHIOOP TJIABHOTO
M300paKeHUs, OMpENeTIeHNe KOJUYEeCTBa H300paKeHUI, HAHECEHWE HOMEpPOB TMO3UIIMIA,
HaHEeCceHHe pa3MepoB (rabapUTHbIE, YCTAHOBOYHBIC, IPUCOCTUHUTEIBHBIC, IKCILTyaTal[HOHHBIE).
Crnerudukarus. [IpaBuia BeimoaHeHUS 1 0OPMIICHUS YepTeKa 0OIIEero BUIA.

3.2. leraaupoBaHue YepTeskeil COOPOYHBIX eIMHHUII.

[IpaBuna nperamupoBaHUs dYepTEKEH COOPOYHBIX CIAMHMI]. BhIMoTHEHWE dYepTexed u
TEXHUYECKUX PUCYHKOB JICTAJICH.

3.3. DiieMeHTbl KOMIIIOTEPHOIl rpaduKu.

KomnbroTepHas rpaduka u pemaembie ero 3agauu. [ papuueckue 0ObEKThI, TPUMHUTUBEI,
atpuOyThl, cuHTE3 wu300paxkenus. I[lpeacraBnenue BuacomHpopManu u €€ MaIIMHHAsS
redepanus. COBpEMEHHBIE CTAaHIAPThl KOMIBIOTEPHOM rpaduku, TpaduuecKkue S3bIKA U
Meradaitnbl.  Peanmm3anus  anmapaTHBIX — Moaylied rpadudeckoit  cucteMbl. OCHOBHBIC
rpadpuyecKkue airopuTMbl Ha IUIOCKOCTH M B mpocTtpaHcTBe. I[Iporpammubie rpaduueckue
CUCTEMBI U UX IPUMEHEHHUE.

OO11ee KOJIMYECTBO pa3/iesioB - 3.

4 O0beM yueOHO# JUCUUIIJIMHBI

Bunb! yaeOHOI paboThI B 3auerHbIX B akanewm.
eIMHHIIAX Jacax
OO0mast TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144

52




KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,34 48
Jlexmn (Jlek) 0,44 16
JlaGopatopusie 3ausaTus (JIad) 0,22 8
[Tpaktuueckue 3ausatus (113) 0,67 24
CamocrositesibHas pa6ora (CP): 2,66 96
KoHTakTHasi camocTosTebHas paboTa 0,6
Kypcogas pabora 2,66 26,8
Jlpyrue BUJIbI CAMOCTOSITENIEHOU PabOTHI 68,6
Bun kontpoJs: 3a4eT ¢ OlleHKOH,
3auer
Byl yue6HO# paboThI B 3auetHBIX B actponom.
SAMHHIIAX qJacax
OO01mast TPYA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 4,0 108
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,34 36
Jlexruu (Jlek) 0,44 12
JlabopaTtopHsbie 3ansTHs (J1ab) 0,22 6
[Tpaktuyeckue 3ausatus (I13) 0,67 18
CamocrositesbHas padora (CP): 2,66 72
KoHTakTHasi camocTosTebHas paboTa 0,45
Kypcosast pabota 2,66 20,1
Jpyrue BUIbI cCaMOCTOSTETLHON paOOThI 51,45
Bua konrpoJs: 3a4eT ¢ OLIEHKOM,
3a4er

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI

«be3omacHocTh Ku3HeaessTenbHocTH» (Bb1.5.14)

1 Heap aucuMmindHbl - GopMupoBaHre NMPO(ECCHOHATBEHON KYJIBTYpPhl O€30MaCHOCTH,
MoJ KOTOPOW TIOHMMAaeTCsi TOTOBHOCTh U CIHOCOOHOCTh JUYHOCTH HCIIOJNIB30BAaTh B
npodecCuoHaNbHOM AESITEeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUI U HAaBBIKOB
st obecniedeHuss Oe3omacHocTH B cdepe mnpodeccHoHANBHON JesSTEIBHOCTH, XapakTepa
MBILIUIEHUSI W LEHHOCTHBIX  OpHEHTalud, MpH  KOTOPBIX BOMPOCH  0€30MacHOCTU
paccMaTpuBalOTCS B KAUECTBE MPUOPUTETA.

2 B pe3yabTare wu3y4yeHHs JAUCHMUIUIMHBI OOydYalouuiics MO0 mporpamMmme
O0akaJlaBpHAaTAa J0JI/KEH:

Obnadams cnenyomuMu 00ImeKyIbTypHbIME KomneTeHIussMu(OK):

- CITIOCOOHOCTHIO HCIOJIB30BATh MPHEMBI TIEPBOI TTOMOIIM, METO/BI 3aIIUTHI B YCIOBUIX
ype3BbuaiiHeix cutyarmii (OK-9).

3namu:

- OCHOBHBIE TEXHOC(EpHbIE OTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKHU;

- XapakTep BO3JCHCTBHS BPEAHBIX M OMACHBIX (PAKTOPOB HA UEIOBEKA U TMPHPOJHYIO
Cpely, METOAbl 3alllUThl OT HUX MPUMEHUTENbHO K cdepe cBoeil mnpodeccuoHaIbHON
JESITEIIbHOCTH

Ymemu:

- UICHTU(PUIIMPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHUS YEIOBEKa,

- OICHMBaTh PHUCK MX peajau3alid, BBIOMPATh METOIbl 3alIUThl OT ONAaCHOCTEH
NPUMEHHUTEIHHO K cepe cBoei mpodeCCHOHATBHOU AEATeIbHOCTH U CIIOCOOBI OOecTeueHus
KOM(OPTHBIX YCIOBHI KU3HEIEATEIHHOCTH

Braoems:
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- 3aKOHOJATEIbHBIMM M TPABOBBIMU aKTaMU B 00JacTM O€30MacCHOCTH M OXpaHbl
OKpY’Kalollel cpenpbl, TpeOOBaHMSAMH K O€30IMacCHOCTH TEXHUYECKHUX DErJIaMEHTOB B cdepe
npodeccuoHaNbHOM 1A TEIbHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UPE3BBIYAMHBIX CUTYAIIHSX;

-MIOHATUHHO-TEPMHHOJIOTMYECKHUM allapaToM B 001acTu 6€30MacHOCTH;

- HaBBIKaMU palMOHAIN3ANN TPOGECCHOHATBFHON JAEITeILHOCTU C LEIbI0 O0eCTIeueHUs

0€30MMaCHOCTH U 3aLUThI OKPYXKAIOIIEH Cpeibl.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI.

1. Beenenue B Oe3omacHOCTh. OCHOBHBIC TOHSTHS W OmpeieieHus. be3omacHOCTs U
YCTOMYMBOE Pa3BUTHE.

2. Uenosek u Texnochepa. CTpykTypa TexHOCHEpHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpemMeHHOE cOCTOsIHHE TeXHOC(hEps!  TeXHOC(epHOi 6€30MacHOCTH.

3. UnenTtudukanus u Bo3AeiCTBIE HAa YeIOBEKAa BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOHTaHMS.

Knaccudukanmsi HeraTuBHBIX (PAKTOpPOB Cpenbl OOWUTAaHUS YEIOBEKa. XHUMHYECKHE
HeraTuBHBIE (aKTOphI (BpemHBIC BemlecTBa). MeXaHWYeCKHE M aKyCTHYEeCKHe KoJeOaHus,
BUOpalysg W IIyM. OJEKTPOMAarHUTHBIE WU3MydeHUs M mois. VoHu3upylonme H3Iy4YeHue.
Onekrpudeckuii Tok. OmacHble MexaHudeckue Gaxtopsl. [Iporiecchl TOpEeHUsT U MOXKAPOB3PHIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepuaoB. CTaTHYECKOE IIEKTPUUYECTBO.

4. 3ammTa 4eI0oBeKa U Cpebl OOMTaHUS OT BPEIHBIX U OMACHBIX (DAKTOPOB MPUPOJTHOTO,
AQHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCXOXKICHUSI.

OCHOBHBIE TPUHIUIIBI 3AIIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTHYECKHX HETaTUBHBIX
dakTopoB. 3amuTa OT JHEPreTUYECKUX BO3JeHCTBHM M (usnueckux mosei. ObecrieueHne
0e30MacHOCTH  cUCTeM, paboTarolMX MO JaBlieHHeM. be30macHOCTh  JKCIUTyaTaluu
TpyOONPOBOJOB B XMMHUYECKOIN MPOMBIIIIEHHOCTU. be3onacHasi sKcIuTyaTanusi KOMIPECCOPOB.
AHanu3 ¥ OllEHUBAHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. O6ecneyeHre KOM(GOPTHBIX YCIOBHM ISl )KU3HH U IEITEIBHOCTH denoBeka. [lorsTue
KOM(DOPTHBIX MU ONTHMATBHBIX YCIOBUNA. MukpokinMar nmomenieHnid. OcBenieHre U CBeTOBas
cpela B IOMEIICHHH.

6. [Icuxo(hr3noI0rnvIecKre U YProHOMUIECKUE OCHOBBI OE30MTACHOCTH.

[Tcuxuyeckue mporecchl, CBOMCTBA U COCTOSIHHMSI, BIUSIONTNE Ha O0e30macHOCTh. Buapl u
YCIIOBUS TPYAOBOH NEATEIHbHOCTH. DPrOHOMUYECKIE OCHOBBI OE30MMACHOCTH.

7. Upe3BbIUaitHbIe CUTYyallMd U METO/IbI 3aIIUTHI B YCIOBUSAX UX peATU3ALINH.

O6mue ceenenus o YC. Toxap u B3pbIB. ABapuu HA XUMHUYECKH ONACHBIX 00BEKTaX.

Panmnanmonnsie  aBapuu. IIpubopsl  paguanmoHHOW, XUMHUYECKOW pa3BeIKd U
JIO3UMETPUYECKOTO KOHTpOJs. YpesBbluallHble CUTyalldd BOEHHOIO BPEMEHHU. 3alluTa
HacelleHWsT B YPE3BBIYAMHBIX CUTyalMsX. YCTOHYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB
HYKOHOMUKH B UPE3BBIUAHHBIX CUTYAIUSX.

8. YmpaBieHue 6€301macHOCTHIO KU3HEICATSILHOCTH.

3akoHOJATEeNbHBIE W HOPMATHBHBIC IPABOBBIE OCHOBBI YIPABIICHHS 0€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHUs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBlieHne 0€30MMacHOCTHIO.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bun yueGHOMI paboThI B 3auerHbIX B akanem.
eIMHHIIAX Jacax

OO01mast TpyA0€MKOCTh JUCIUTLIINHBI 4,0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48
Jlexun 0,89 32
[IpakTrueckue 3aHATHs - -

JlaGopaTopHbie pabOThI 0,44 16
CamocTosiTe1bHAs1 padoTa 1,67 60
[ToaroToBka K J1a0OpaTOPHBIM padoTaM 0,56 20
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CaMocTOATEIbHOE U3YUEHHE PA3ESIOB JUCLUIIINHBI 1,11 40
IK3aMeH 1,0 36
KonTakTHas paboTa — MpOMeXKyTOYHAs ATTECTAIHS 1,0 0,4
[ToaroToBKa K 3K3aMEHY 35,6

Bua konTpoJs: IK3aMeH

Bun yuebnoli paboThl B 3avernnix | B actpon. gyacax
eIMHHIIAX

OO01mas TpyA0eMKOCTh JTUCIATIITNHBI 4.0 108
KoHTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexun 0,89 24
[IpakTrueckue 3aHATHs - -
JlaGopaTopHbie pabOThI 0,44 12
CamocrosiTesibHas padoTa 1,67 45
[TonroroBka K 1a00paTOpPHBIM paboTam 0,56 15
CaMOCTOSTETbHOE N3YUCHHUE PA3/IeSIOB JUCITUTIIMHBI 1,11 30
JK3aMeH 1,0 27
KoHnraktHast paboTa — MPOMEKyTOUHAs aTTECTAIIHS 1,0 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bun kontpoJs: IK3aMEeH

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI

«IIpouecchl u anmaparbl XuMmu4eckoii Texnonorun» (b1.b.15)

1 Heap AMCOMIVIMHBI — BMECTE€ C IUCHUIUIMHAMU OOIIeW XMMHMYECKON TEXHOJIOTHH,
XUMUYECKHUMH TPOIECCAMH H  PEaKTOpaMd U JPYTHMMH, CBs3aTh OOIICHAYYHYIO U
OOLIEMH)KEHEPHYIO TMOJArOTOBKY XHMMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO IMpH IOJITOTOBKE
0akanaBpoB MO JAHHOMY HAMPABICHHUIO JUIsI HAYYHO-HCCIIEIOBATEIBCKON W MPaKTUYECKOU
paboThl HA IPEATPUSITUSIX.

2 B pe3yabrare wu3y4YeHUs] UCHUIJIMHBI OOy4YalIIUiicd 1O MNporpamme
0akaJlaBpHUaTa J10JI7KeH:
Obaaoams CIEAYIOMUMU KOMIETCHIIUSIMH

- CHOCOOHOCTBIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLMIUIUH B
npo(ecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSITH METOIbl MAaTEeMAaTHYeCKOTO aHaiu3a u
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 rccieaoBanus (OITK-2);

- CIIOCOOHOCTBIO HCIIOIH30BaTh OCHOBHBIE €CTECTBCHHOHAYYHBIC 3aKOHBI JJII TOHUMAHHUS
OKpYy>Karomiero Mupa u spieHui mpupos! (OITK-3).

Buame:

— OCHOBBI TEOPUHU TNIEPEHOCA HMITYJIbCa, TEIIa M MACChl; MPUHIUIBI (PUINIECKOTO
MOJICIMPOBAHUS TIPOIIECCOB; OCHOBHBIC YPaBHEHHUS JBIWKCHUS >XUIKOCTEH; OCHOBBI TEOpPUH
TEIUIONEpeIaur; OCHOBBI TEOPHH MAaCCOIEpEIayu B CHCTEMax CO CBOOOTHOW M HETMOJIBUKHOU
rpaHuIed pasnena (as3; THUIIOBBIE TMPOIECCH XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHE
anmapaTbl U METO/bl UX PacyeTa;

— METOZIbI TIOCTPOCHHUSI HOMIUPUYECKUX M TEOPETUUYCCKUX MOJENEH XHUMHUKO-
TEXHOJIOTMYECKUX MPOIECCOB.

Ymemn:

— ONpeAeNsITh XapaKTep IBWKEHUS JKUJIKOCTEH M Ta30B; OCHOBHBIE XapaKTCPUCTHUKH
MIPOIIECCOB TEIUIO- U MacCOIepeayr; PaCCUMTHIBATh MapaMeTpbl U BBIOMpATh ammaparypy s
KOHKPETHOT'O0 TEXHOJIOTHYECKOTO MPOIECcCa;

— paccuuThIBaTh OCHOBHBIE XapPaKTEPUCTUKH XHUMHKO-TEXHOJOTHYECKOTO TpoIecca,
BBIOMpATh PAlMOHAIEHYIO CXEMY.

55




Braoemy:

— METOJaMH TEXHOJOTHYECKHX PACYETOB OTHECIBbHBIX Y3JIOB M JETaled XMUMHYECKOTO
000pyaOBaHNUS;

— HaBBIKaMHU [MPOEKTUPOBAHUS TUIIOBBIX AIllIapaTOB XUMHYECKOW MPOMBIIIJIEHHOCTH;

— METOAAMHU OIpPEJACICHUS PALMOHAIBHBIX TEXHOJOTHYECKUX PEXKHMOB pabOTHI
000opyIoBaHUs.

3 Kparkoe cogep:kanue 1uCHUIINHBI
Pazgen 1. l'mapoannamMuyecKkue Mpouecchl M annapaTbl XUMHUYECKOH TEXHOJIOTUH.
1.1. Benenue B aucuunianHy. OCHOBHBIE MOHATHUS U OLPEICICHMUSL.

[Ipeamer  gucummmuubel  «lIpomeccbl w  anmaparsl  XMMHYECKOW — TEXHOJOTHN».
Knaccudukanus mpoueccoB. HempepsiBHBIE W NEpPUOAWYECKHE,  CTAIl[MOHApHBIE |
HECTallMOHAPHBIE MPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB W OOIIME MPUHIUIBI pacyera anmapaTroB
XUMUYECKON TEXHOJIOTHH.

Kunkoctn u rasel. Knaccudukarnus skuakocteil. MpmeanpHas xuakocTh. KamenbHble u
ynpyrue Kuakoctd. Cuiibl, ACUCTBYIOIIME B JKHJIKOCTH: MAacCOBbIE M IOBEPXHOCTHBIE.
HanpspxeHus B )KMIKOCTSAX U Ta3ax (TaHTeHIMaIbHbIE 1 HOpMalIbHBIE). CBOHCTBA KHUIKOCTEH.

Monenb HenpepbIBHOM cpebl. [ToHsTHE HU3UYIECKOTO 2JIEMEHTapHOTO 00beMa.

1.2. OCHOBBI TEOPUU TIEPEHOCA.

OcHOBBI TeOpHUH SIBJICHUI MEpPeHOca: aHaJu3 MEXaHW3MOB, MOJCIUPOBAHMS U pa3pabOTKU
0000IIEHHBIX METOJIOB pacyeTa rHAPOMEXaHNYECKHX, TEIUIOBBIX U MacCCOOOMEHHBIX MPOLECCOB
u annaparoB. {OEHOMEHOJOTHYECKHE 3aKOHbl IIEPEHOCA HWMITYJIbCa, MAacChl M OSHEPIHH.
MonexkynspHblii W KOHBEKTHBHBIM mepeHoc. OOIMe 3aKOHOMEPHOCTH THUIPOAWHAMHKH,
TEIJIONEepelayd M Mmacconepenayd. B3auMocBsA3b O3THX MPOLECCOB B IPOMBINUIEHHOU
annaparype. Poinb siBIeHui nepeHoca Npu XMMUYECKUX MPEBPAILIECHUSX.

MartepuanbHble U SHEPTETUUECKHE (TEIIOBBIC) OANaHCHI; OMPEIeIEHHe MAaCCOBBIX IMOTOKOB
U DHEPreTUYECKUX 3aTpaT. YCIIOBUS DPABHOBECUS U OIPENEICHHME HAIpaBIEHUS INPOLIECCOB
nepeHoca. OO BUI ypaBHEHHI CKOPOCTH MPOLECCOB; ABMXKYIIHE CHIIBI U KUHETHUYECKHE
k03P puureHTs. JIMMUTHpYIOIHEe CTaIuH.

1.3. 'unpocraTuka.

Juddepenumanpaple ypaBHeHHs paBHoBecus Oitnepa. Ilokosimasicss XKHIKOCTb MOJ
JIEMCTBUEM CHJIbI TsKecTH. OCHOBHOE ypaBHEHHE T'MAPOCTAaTHKU. [IpakThueckue MpuioKeHUs
OCHOBHOT'O YPaBHEHUS TUAPOCTATUKH.

1.4. T'unponuHamuka.

bayanc cuit pu IBMYKEHUH BSI3KOM HEC)KMMAEMOM KMAKOCTH. Y paBHEHHE HEPA3PBIBHOCTU
(crutormrHOCTH) TIOTOKA. Y paBHeHHe HaBbe-CTokca M ero GU3HUIEeCKU CMBICIL.

IMonoOHoe mnpeoOpa3oBanue ypaBHeHuss HaBwe-Ctokca. bespasMepHble NepeMeHHBIE -
KpUTEPUHU THUAPOAMHAMUYECKOTO nofoous (Ditnepa, PeitHonbaca, @pyaa, TOMOXpPOHHOCTH), HX
¢u3nueckuil CMBICI; TapamMeTpuueckue Kpurepuu. KpurepuanbHOoe ypaBHEHHE BIDKEHUS
BS3KOU JKHUIKOCTH.

VYpaBHeHue aBUWKeHUs Oilnepa. DHepreTMdyeckuid OajaHC CTALMOHAPHOTO JIBUIKCHUS
UJCaIbHOM KUJKOCTH. YpaBHeHHE bepHyu Ui uaeanbHOM M pealbHOM KUIAKOCTH. Ero
NpaKkTUYeCKHe MPUIIOKEeHUs (McTedeHue >xuakocteil, TpyOka Iluro-Ilpanarns). [IpuHumms!
U3MEpPEHUs]  CKOpOCTell M pacXxoJOB  JKUIKOCTH  APOCCENbHBIMM  TpubopamMu U
THEeBMOMETPUYECKUMHU TpyOkamu. OrmpeneseHne pacxoJoB MPH HUCTEUECHUH KUAKOCTEH depes
OTBEPCTHS WM HACAJIKH.

I'uppoanHamMuyueckue pexXKUMBbI IBMKEHUS KUAKOCTEH: TJaMUHAPHBIA U TYpOYJICHTHBIMH.

Uucno PeitHonbAaca W €ro KPUTHYECKHUE 3HAYCHUSA. MexaHuU3Mbl JJaMUHApPHOTO U
TypOynentHoro TeueHuid. [lonstue typOynentHoctu. IIpencraBieHust 0 THAPOAMHAMHYECKOM
MOTPAaHUYHOM CJIO€ MIPH TEYEHHH 110 TpyOaM U KaHalaM U IpU 0OTEKaHUH Tel.

Pacuer pamamerpa TpyOONpOBOJOB U  ammaparoB; BHIOOpP CKOpOCTEH TIOTOKOB U
ONTUMAJILHOTO TUaMeTpa TPyOOIIPOBOIOB.
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Pacnipenenenue ckopocteil mo pamuycy TpyObl MOCTOSHHOTO CEYEHMsI MPH JaMHUHAPHOM
CTAallMOHAPHOM TE€UEHUHU.

Teuenne B TpyOax m kaHaymax. Onpeaensronivuii MONepeuHblidi pa3Mep MOTOKa B KaHalax
IPOM3BOJILHON (POPMBI: TUAPABINYECKHHA painyc, SKBUBAJICHTHBIA JHAMETP.

I'mapaBauyeckoe COMPOTHUBIIEHUE MPU TEUCHUHM KUIKOCTEH W ra3oB. Pacdyer moreps Ha
Tperne (ypaBHenue Jlapcu-BelicOaxa) m Ha MecTHbie conpoTuBieHHS. COOTHOIIEHUS U
HOMOTpaMMBbI JJisi pacuera Kod(dduuueHta TpeHHs. 3aBUCHUMOCTH MEXIy pPacXxolIoM U
nepenajgoM JaBieHusa. Pacuer Hamopa I TEpeMENIeHHs SKHAKOCTEM uepe3 CUCTeMY
TpyOOIPOBOJIOB U almapaToB.

1.5. IlepeMenenre KUAKOCTEH.

[lepemernienue XKUAKOCTEH C TMOMOIIBIO MAIIWH, TOBBIIAIONUX AaBieHue. OObeMHBIC
(opIIHEBbIe, POTAIIMOHHBIE U JIp.) U AUHAMUYECKUe (IIEHTPOOEIKHBIC, OCEBBIC U JP.) HACOCHI.
OcHoBHBIE TapaMeTpbl PabOThl TUAPABIMYECKUX MAIIMH: I[POU3BOJUTENBHOCTh, HAIOp,
MomHocTh, KITJI.

Pacuer Hanmopa u moTpeGiseMoil MOITHOCTH; TOx00p ABUTATENs K Hacocy. OmpeaeneHue
JIOITyCTUMOMU BBICOTHI BCACBHIBAHMS. SIBJIEHHE KaBUTALUU U €r0 MPEJOTBPAILECHHUE.

OcoberHocTH pabOThI, COMMOCTABIICHUE M 00JIACTH TIPUMEHEHHUSI OCHOBHBIX THIIOB HACOCOB -
[EHTPOOEIKHBIX, MOPIIHEBBIX (TUIyHXKepHbIX) W Ap. CBsa3p Hamopa, moumrHoct u KITJ ¢
MIPOU3BOUTENIHHOCTBIO (XapaKTEpPUCTHKKU HacocoB). PaboTa HAacocoB Ha ceTh M WX BHIOOD;
peryiupoBaHue MPOU3BOAUTEIILHOCTH.

Pazgen 2. TensioBble mpouecchbl U anmapaTbl XUMHUYECKOH TEXHOJIOTHH.
2.1. OcHOBHBIC IOHSITHS U OIPEJICNICHU B TEIIoNepeaaye.

OCHOBHBIE TEIUIOBBIE MPOLIECCH B XMMUYECKON TEXHOJOTHMU: HAarpeBaHUE M OXJIAXKICHUE,
KOH/JICHCALIUSI TAPOB U UCHAPEHUE KUIKOCTEH.

CranuoHapHbId M HECTAIMOHAPHBIM MEPEHOC TEIUIOTHL. TeMmeparypHOoe MOoJe, TPagueHT
TEeMIIepaTypbl U TEIJIOBOM MOTOK; TEIUIONEpeaaUa U TeImIooTAaya. TeMrnepaTypornpoBOIHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEIbI.

2.2. Ilepenoc saeprun B popMe TemIoThI.

TennoBoii OamaHC KaK YacTHBIA Ciydall 3HepreTudyeckoro Oamanca. OmpepeneHue TEMIOBON
HArpy3KH amnmapara Tpu W3MEHEHHH U 0e3 W3MEHEHHsI arperaTHoro cocTosHus. Pacxon
TEMJIOHOCUTEIIEH.

JuddepennnanbHoe ypaBHEHUE MEpeHOca SHEpruu B popMe TeIUIoTh, ypaBHeHHEe Dyphe-
Kupxroda u TerionpoBoaHOCTH.

CranoHapHbIi MepeHOC TEIUIOTHI Yepe3 MIIOCKUE U HIIMHApUYecKue cTeHku. CoueraHue
MEXaHHU3MOB IePeHOCca TEIUIOTHI (TEIJIONPOBOHOCTH, KOHBEKILIUH, U3ITYUCHHUS).

KoHnBekTuBHBIN NepeHoc TemIoThl. be3paszmepHble nepemennsie — uncna Hyccenbra, [lekie,
[Ipanarnsa, I'pacroda, dypee. Pacdyer kodDPUIMEHTOB TEIUIOOTIAYU TMPU BBIHYKISHHOW W
€CTECTBEHHOW KOHBEKIIUH.

TennooOMeH mpu W3MEHEHUHM arperatHoro coctosHus. Konmencamus mapoB. dopmyna
Hyccenbra. TermnooOMeH pyu KUTICHHH.

PannanTHeli  TemionepeHoc. B3auMHoe wu3nydeHwe Ten. PanaMaHTHO-KOHBEKTHBHBIN
nepeHoc TemioThl. Pacuer moTeph TEIUIOTHI anmmaparaMu B OKPY’KAIOIIYIO CPely M TEIUIOBOM
n3osaunn. OCHOBHOE YpaBHEHME TEIUIONEPEIAUN.
2.3._Tenyonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Temonepeayua B MOBEPXHOCTHBIX TEIJIOOOMEHHUKAX. AJAUTUBHOCTH TEPMUYECKUX
conpoTtuiieHuid. Cpeausis ABMXKYIIAs cuiia Terionepeaaun. Onpeaenenre cpeaHet ABMxKyIen
CWIbl B anmaparax pas3jdu4yHbIX KOHCTPYKUMH. B3anMHOe HampaBieHUE JBUKEHUS
TEIUIOHOCHUTENIeH. PacueT moBepXHOCTH TEMI00OMEHHUKOB.

CnocoObl  TOZIBOJIA M OTBOAA TEIUIOTHI B XWMHYECKOM TEeXHOJIOTHH. TpebOoBaHus,
npenbsBiIsieMble K TeruioHocuTensiM. OOOTrpeB BOASHBIM TapOM, BBICOKOTEMIIEPATYPHBIMU
OpPraHMYECKUMHU TEIUIOHOCUTENSIMHU, TOMOYHBIMU razamu. CrocoObl 3nekTpoodorpesa. OTBOX
TEIJIOTHI BOJOM, BO3YyXOM U HU3KOTEMIIEPATyPHBIMU TEIIIOHOCUTEISIMHU.
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TemnooOMeHHble anmapaThl; uX Kkiaccupukanua. OCHOBHBIE THIIBI TMOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOdarble, IUIACTMHYATHIC,  ammaparbl C  [EPEMEIINBAOIIUMU
ycTpoiictBamu U T.1.) CMecUTeNbHbIE TeTNIOOOMEHHUKHU: TPAAUPHU, KOHJIEHCATOPBI CMEIICHHUS.
Bri6op onTtuManbHBIX KOHCTPYKIIMI M YCIOBHUN AKCIUTyaTallid TETIOOOMEHHBIX AarimapaToB.
OcHOBHBIE TEH/IEHIIUU COBEPIICHCTBOBAHUS TEINIOOOMEHHBIX almnapaToB.

Paznen 3. Ilpomecchl W anmapaThl pa3jejleHHs] TOMOTeHHBIX CHCTeM (OCHOBHBIE
MaccoOOMeHHbIe MPOLEeCcChl).
3.1. OcHOBHBIC TOHATHUS ¥ ONPEJICICHHS B Maccorepeaaye.

Knaccudukanms nmpomeccoB MmaccooOmena. OCHOBHBIE MOHATHS U onpezenenus. [Ipomeccs
co cB0OOIHOM 1 (PMKCUPOBAHHOM TpaHuLell pa3aena a3 u ¢ pa3aesstomeit $hasbl eperopoKon
(memOpanoit). Hocurenu u pacnpenensembie BeniecTBa. CriocoObl BEIpaKeHHS cocTaBa (as.

@OU3MKO-XMMUYECKHE OCHOBBI MAacCOOOMEHHBIX IPOIECCOB. PaBHOBECHBIE YCIOBUS |
OlpeNielieHuEe HampaBlieHHs TIepeHoca BemiectBa u3  (assl B ¢aszy. Koadourments:
pactpenenenus. [TonsTre o Macconepenade 1 MaccoOTaYE.

Konrnenrpanunonnoe mnone, rpaiueHT KOHIEHTPAIUH, OOIIUI M yJIENbHBIA MOTOK MAacCCHI.
MonexynspHas nuddys3us B KUIKOCTAX, razax (mapax) U TBEPAbIX Tellax.

3.2. MexaHu3MBblI IepeHOCa MacChl.

YpaBHEHUE HEPA3PHIBHOCTH ISl ABYXKOMIIOHEHTHON CHCTEMBI.

HuddepennmanbHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MAacChl B OMHAPHBIX Cpeiax.

Juddy31oHHBII MOrpaHUYHBIN CI0H; MPOPUIN KOHIEHTPAIUK U CKOPOCTEH B MOTOKAX.

Koaddunumentst maccoornaun. OCHOBHBbIE MOJENIbHBIE MPEACTABICHUS O MEXaHU3Me
MaccOOTAauHu.

MopenupoBanne KOHBEKTHBHOTO MaccooOmena. Ymucnma Hyccenwra, Ilekne, Ilpammris,
®Dypbe u ap., uX GU3NYECKHl CMBICI, aHAJIOTUH C TEIUIOBBIM MOA00MEM MPUMEHHUTEIHHO K Ta3aM
u xuakoctsM. Pacyer ko3@uIMEHTOB MaccooTAauu B ammaparax pa3jiMYHbIX THUIOB IO
ypaBHEHHSIM ¢ Oe3pa3MepHBIMU TIEPEMEHHBIMU.

Macconepenaua. OcHOBHOE ypaBHeHHE Mmaccorepenadyd. COOTHOIIEHUE  MEXIy
KodpduureHTaMu  Maccomepeiayd M MAacCOOTAAuYH,  AAJUTHUBHOCTH  TU(PY3HOHHBIX
conpotuBiieHuit. HTeHCHpUKalusg Macconepenaud MyTeM BO3ACUCTBUS Ha JUMHUTHUPYIOIIYIO
CTaJIHIo.

Brnussaue  ycrmoBuii  (Temmeparypbl, JaBJIEHUS, KOHIIEHTpAIMil) Ha HalpaBJeHUE
MaccorepeHoca Ha mpuMepax abcopOIK; MPUHLIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a3zoBoe paBHOBECHE.

MarepuanpHblii  OajlaHC HENPEpPHIBHOTO YCTAaHOBUBIIETOCS IpoLecca NPU  Pa3IMYHbBIX
croco0ax BRIPAYKEHHUS COCTAaBOB (Da3 M MX PacXOJI0B; ypaBHEHUS pabOYMX JTUHUH.

IIpenenbHble KOHLIEHTPALMK PACIIPENEIISIEMOr0 KOMIIOHEHTA B OTAAIOLICH U U3BJICKAOLIEH
dazax nan8 TPOTHUBOTOYHBIX MPOLIECCOB. MaKCHUMallbHO BO3MOKHAs CTENEeHb H3BJICUCHUS,
MUHUMAJIBHBIN ¥ ONTUMAIILHBIN pAacXO/bl U3BIEKAOMIEH (a3bl.

3.4. Merobl pacuéra pa3MepoB MaCCOOOMEHHBIX KOJOHHBIX anlaparos.

Pacuer momepeyHoro ceueHus (IuUaMeTpa) KOJIOHHBI, MPEAENIbHO JOMyCTHMas |
SKOHOMMYECKU ONTUMAJIbHAS CKOPOCTH CIUIOUIHOMN (ha3bl.

PanronanbHEI BRIOOP B3aMMHOTO HAIpaBJICHUS ABMKCHHS (a3 v OpraHU3aluu MOTOKOB B
MaccOOOMEHHBIX armnaparax. PacueT MaccOOOMEHHBIX MPOLIECCOB M alMapaToB ISl CUCTEM C
OJTHUM pacIpeesieMbiM KOMITIOHEHTOM. OCHOBBI pacueTa BhICOTHI MacCOOOMEHHBIX alapaToB
C HEMpPEephIBHBIM U CTYNEHYATHIM KOHTakTOM ¢a3. /[Ba OCHOBHBIX MeTOJa pacueTa: Ha OCHOBE
K03 PHUIMEHTOB Macconepelayd U Ha OCHOBE MOHSATHUS TEOPETHUYECKOW CTYNEHU pa3JesICHUsL.
[TonsTue ymcna eIWHUIl MEpeHOCca W BBICOTHI €AMHMIIBI mepeHoca. dakTop Maccomepenayu.
Cpennsis ABWXKyIIas Ccuia Macconepeiayd. BiusHHE NpPOAONBHOTO MEpeMEIInBaHUS Ha
CPEIHIOI JIBIKYIYIO CHily Macconepenauu. [Ipouenypa pacuera, ocHOBaHHAas Ha OOBEMHBIX
ko3 dunrenTax maccornepenauu. ['padpuiyecknii 1 aHaATUTUIECKUN METO/IBI pacyeTa.
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PacueT BBICOTBI MacCOOOMEHHBIX AamnIapaToB CO CTYNEHYaTbIM KOHTakTOM (a3.
D¢ dexkTuBHOCTH cTynenu no Mopdpu. CBsa3p uncna equHHIl nepeHoca u JiokanbHoro KITJI
cTyneHu 1o Mbspdpu. UMciaeHHBIH pacdyeT «OT CTYHNEHM K CTYHNEHW» M ero rpadudeckas
MHTEPIIPETALNS C UCIIONb30BAHUEM «KMHETHUECKON JIMHUMY. YUeT CTPYKTypsl NOTOKOB 1 KII/]
tapenkd. OCOOEHHOCTH pacyeTa TapeiabdyaTblX KOJIOHH Ha OCHOBE IOHSATHS TEOPETUYECKOM
Tapenku. Ynco NeHCTBUTENbHBIX M TEOPETUYECKUX TapesoK. DPPEeKTUBHOCTD TapENIKH.

PanyonanbHeli BEIOOp B3aMMHOT'O HalpaBlIeHUs ABMKEHMs (a3 M OopraHu3aluy MOTOKOB B
MacCOOOMEHHBIX armaparax.
3.5. AGcopbuus.

OOme TPUHIUIBI YCTPOWCTBA M KiaccH(UKAIUs anmapaTtoB i MacCOOOMEHHBIX
MIPOIIECCOB B cucTeMax "ra3(map)-KuakocTh'". OCOOEHHOCTH KOHCTPYKITUI abcopOepoB.

OcHOBHBIE THNBI M 00JacCTH NpUMEHEHHUs aOcopOepoB: Hacago4yHbIE M TapeiabyuaTble
KOJIOHHBI, alnaparbl O CIUIOMIHBIM M CEKIIMOHMPOBAHHBIM 0apOOTaXKHBIM CJIOEM, ammapaTsl ¢
JUCTIEPTUPOBAHUEM KHUIKOCTH.

Cxembl  a0COpPOLIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C  BBLICJICHHEM HW3BJICUCHHOTO
KOMIIOHEHTa U pereHepanuei abcopOeHTa (mecopOrmel Mpu TMOBBIICHHOW TeMIeparype,
MOHUKEHUEM JAaBJICHUS, OTTyBKOW HHEPTHBIM HOCUTEIIEM).

3.6. Juctnnnsnus. Pextudukanms.

Paznenenue nucTHIUIALMEH JKUAKUX TOMOTEHHBIX CMEced M COKMKEHHBIX Ta30B; 00JacTu
MPUMEHEHHUS U OCOOCHHOCTH MPOBEICHHUS MTPOLIECCOB MPU PA3INYHOM JaBICHUU.

[TapokMAKOCTHOE paBHOBECHE JUIsi CHUCTEM C IIOJHOM W OIPAaHWYEHHOM B3aMMHOU
pacTBOPUMOCTBIO M €r0  BIMSHHE Ha  BO3MOXXHOCTh  Pa3JeieHUss  KOMIIOHEHTOB
JTUCTHIIISIIMOHHBIME METO/1aMu. Pacder paBHOBECHS JIsl UICATbHBIX OMHAPHBIX CMECEH.

[Ipocrast u ppakimoHHas MEPETrOHKA; TIEperoHka ¢ Aediermanueii. MarepuanpHbIA OanaHc,
pacueT BBIXOZAA MPOAYKTAa U €r0 CPETHEro COCTaBa IMpH MEeperoHke OMHapHBIX cMmecell. CxeMbl
yCTaHOBOK. TerioBbie 6alaHChl U pacyeT pacXoA0B TEIIOHOCUTENEH IS 3TUX MPOILIECCOB.

Pextudukanus. DOU3MKO-XUMUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBUH TIPOBEICHHS
npoueccoB. CxeMbl YCTaHOBOK JJIs HEMPEPHIBHOM U NMEPUOANYECKON peKTUdUKaKU OMHAPHBIX
cMmeceil. OCOOEHHOCTH yCTPOICTBA anmaparoB (HacaZOYHBIX M TapeibyaThIX KOJOHH) U BBIOOpPA
peXUMOB HMX paboThl mpu pekTudukamuu (1Mo cpaBHEHHUIO ¢ abcopOuwmeit). OcoGeHHOCTH
YCTPOMCTBA U BapUAHTHI padOTHI HCTIapUTeNe U nedaerMaTopos.

MonenupoBaHue ¥ pacueT MPOLECCOB M almaparoB MPU HENPEephIBHON peKTUdUKAIUN
O6uHapHbIX cucteM. OCHOBBI YHCIECHHOTO U TrpadoaHaTUTHUYECKOTO0 METOJ0B. MaTepuanbHbINA
Oamanc. PabGoume mmamm. OmnpenercHue MUHUMAIBHOTO W pabouero (rerMoBOro dmcia.
TennoBoil GaaHC W pacueT pacxoJOB TEIIOHOCHTENEH. [IpHHIMIIBI TEXHUKO-9KOHOMHYECKON
ONTUMM3AIMK TpH pacueTe paboyero (rerMoBoro uucia, pasMEpoOB amnmaparypel U
sHepreTrueckux 3aTpar. OCHOBBI pacueTa TapeinbuaThIX M HACAAOYHBIX PEKTU(DUKAIMOHHBIX
KOJIOHH.

Pa3znean 4. Ilpomecchl W annmaparbl pa3JejieHHsl I'eTePOreHHBbIX CHCTeM (OCHOBHBIE
THAPOMEXaHUYecKHe MPOLecChl).

4.1. Pa3geneHue reTeporeHHbIX cucteM. OCHOBHBIE TOHITHUS U METOJIBI.

Knaccudukanus XuaKuX U ra30BbIX M€TEPOTCHHBIX CUCTEM: CYCIIEH3UH, SMYJIbCHH, TEHBI,
IBUTH, TYMaHbl. MaTepualibHbINi OajlaHC MPOIIECCOB pa3AeeHHUs Te€TEPOr€HHBIX CUCTEM.

Onenka 3¢ (heKTUBHOCTH U BHIOOP ONTUMANIBHBIX MPOLIECCOB U aIIapaToB Ui pa3fesieHus
TeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznenenne XMAKMX M Tra30BbIX CHCTEM B IOJE CHJI TSDKECTU. Pacuer ckopocren
CBOOOJHOTO M CTECHEHHOTO OCAXKICHMS TBEPABIX YAaCTUIl IIApOOOpPa3HON M OTIIMYHBIX OT HEe
¢dbopM B TIOJIE CHITBI TSXKECTH.

[Iponiecchl OTCTaMBaHWsST M YCTPOWCTBO AamlapaToB pa3AeiieHUs CYCIEH3WM, 3MYJIbCUH U
nbulel. Pacuer MOBEpXHOCTH OCaXACHUS U IIPOU3BOAUTEIIBHOCTA OTCTOMHUKOB. Y CTPOMCTBO U
JEHCTBUE IIMKJIOHOB (ITPOCTBIX M OaTapeiHbIX ), THAPOIIMKIOHOB.
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4.3. TeueHue >KUIKOCTH Yepe3 HEMOABMKHBIE 3€PHUCTHIEC U MCEBI00KMKEHHBIE CIOU.

3HaueHue TUAPOJMHAMUKH 3EPHHUCTBIX CJIOEB B Mporeccax (UIbTPOBaHUS, TEIUIO- U
MaccooOMeHa, TeTepOoreHHoro kataiu3a U Jp. OCHOBHbBIE XapaKTEPUCTHKU OSTUX CIIOEB:
JUCIIEPCHOCTD, y/IeNbHasl TOBEPXHOCTh, TOPO3HOCTh, SKBUBAJICHTHBIN TUaMeTp KaHayloB. Pacuer
TUAPABIMYECKOTO CONPOTUBJIEHUS CJO0s. ['MOpaBIMYecKoe CONPOTUBIEHUE CIIOEB HAacaloK
MPOMBINUICHHBIX MAaCCO- U TETNIOOOMEHHBIX aIiapaToB.

PexxnMbl TedyeHHs MOTOKOB B HACAJOYHBIX KOJIOHHAX. [ 'mapaBinueckoe CONMpPOTUBIICHHUE,
SIBJICHUS TTOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCHH (Da3 M pacuyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unponuHamMuika  TCEBAOOXKIKEHHBIX  (KUMOSAMKX) cioeB. OO6macTh  MpPUMEHEHUs
TMICEBJIOOKKEHUS. OcHOBHbIE XapaKTEPUCTUKU MICEBJI00KUKEHHOTO COCTOSIHHUSI.
['unpaBnuyeckoe conpoTuBiaeHue. Pacuer ckopocTeil IceBA00KMKEHUS U CBOOOAHOTO BUTAHMUS,
BBICOTBl TCEBAOOXKUKEHHOTO cJiosi. OIHOPOJHOE W HEOJHOPOJHOE IICEBIOOKUKEHHUE.
Oco0OeHHOCTH TICEeBJOOXKIKEHUS TMOJUIUCIEPCHBIX clioeB. [IHEBMO- M THUIAPOTPAaHCIOPT
3€PHUCTBIX TBEPABIX MAaTEPUATIOB.

4.4. OUIbTPOBAHUE CYCHCH3UMA M OYMCTKA Ira30B OT IbLICH.

Cnernuduka MOBEICHUS OCAJAKOB KaK 3EPHHUCTBHIX CIIOEB: CKHMMAeMble M HEC)KHMaeMble
ocagku. Bunel QuabTpoBambHBIX meperopogok. DakTopel, BIHAIOIINE HA CKOPOCTh
(bUIBTPOBAHUS. OunbTpOBaHKE npu MMOCTOSTHHOM CKOPOCTH (buIBTpOBAHUSI.
DKCTIepUMEHTAIBHOE OMpeelieHue KOHCTAaHT ypaBHeHHS (uiabTpoBaHus. Knaccudukanus u
YCTPOWCTBO OCHOBHBIX THIIOB HEMPEPHIBHO W TEPHOJUYECKH paboTaromux (QHIBTPOB H
GUIBTPYIOIMX LHEHTPUYT.

OO611ee KOTMYECTBO pa3aeiioB — 4.

4 O0beM yueOHOH TUCHUILINHBI

Bunapr yaeOHO# paboThI B 3ayerHBIX B akanewm.

CAUHUIIaX qacax
Oo6masi TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY IJIAHY 10,0 360
KoHTakTHas pa6oTa — ay1MTOPHbIE 3aHATHUS 3,56 128
Jlexmm (Jlek) 1,78 64
[Tpaktuueckue 3ansatus (I13) 1,78 64
CamocrositesabHas padora (CP) 4,44 160
CaMOCTOSTETbHOE U3YICHHUE PA3IeSIOB JUCITUTIIMHBI 4,44 160
JK3aMeH 2,0 72
KonTakTHasi paboTa — MPOMEKYTOUHAs aTTECTAIUS 2,0 0,8
IToaroToBKa K 3K3aMEHY 71,2

Bua konTposs: JK3aMeH
B ToM umcJie mo cemecTpam:
5 cemecTp
OO01masi Tpy10eMKOCTh B ceMecTpe 5,0 180
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrositesibHas padora (CP) 2,22 80
CaMocTOATEIbHOE U3YUEHHE PA3eSIOB JUCLIUIIINHBI 2,22 80
IK3aMeH 1,0 36
KoHTakTHas paboTa — MpOMEKYTOYHAs aTTECTaIIHsI 1,0 0,4
[ToaroToBKa K 3K3aMEHY 35,6
Bua konTpoJs: IK3aMeH
6 cemecTp

OO01masi Tpy10eMKOCTh B ceMecTpe 5,0 180
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,78 64
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Jlexiuu (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesabHas padora (CP) 2,22 80
CaMOCTOSTETbHOE N3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 2,22 80
JK3aMeH 1,0 36
KonTakTHast paboTa — MPOMEKYTOYHAs aTTECTAIUS 1,0 0,4
[ToaroToBKa K 9K3aMEHY 35,6

Bua koHTpoJs: JK3aMeH

Bunel yueOHoi paboThI B 3auetHpix | B actpoHom.
eIMHUIIAX Jacax

O0mast TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 10,0 270
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 3,56 96
Jlexmn (Jlek) 1,78 48
[Tpaktuueckue 3ansatus (I113) 1,78 48
CamocrositesibHas padora (CP) 4,44 120
CaMocCTOATEIbHOE N3YUEHHE PA3ESIOB JUCLIUIIINHBI 4,44 120
IK3aMeH 2,0 12
KonTakTHas pabdoTa — MPOMEKYTOYHAs aTTECTALIMSI 2,0 0,8
IToaroToBKa K 3K3aMEHY 71,2

Bua konTpoJs: IK3aMeH

B ToM umciie mo cemecTpam:
5 cemecTp

Oo6masi Tpy10eMKOCTh B CeMecTpe 5,0 135
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP) 2,22 60
CaMOCTOSTETbHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 2,22 60
JK3aMeH 1,0 27
KonTakTHast paboTa — MPOMEKYTOYHAs aTTECTAIUS 1,0 0,3
[ToaroToBKa K 9K3aMEHY 26,76

Bua konTposs: IK3aMeH

6 cemecTp

Oo6masi Tpy10eMKOCTh B CeMecTpe 5,0 135
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
CaMOCTOSTEeTbHOE U3YYCHHUE PA3/IeIOB JUCITUTIIMHBI 2,22 60
JK3aMeH 1,0 27
KonTakTHast paboTa — MPOMEKYTOYHAs aTTeCTAIUS 1,0 0,3
[ToaroToBKa K 9K3aMEHY 26,76

Bua konTposs: IK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«O0mas xumuyeckas Texuoaorusn» (b1.5.16)
1 Heab aucuMmInMHbI — GOPMUPOBAHWE 3HAHWA B OOJACTH peATU3ANUN XUMHKO-
TEXHOJOTHYECKHX TIPOIIECCOB C YYETOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEH MPOTEKAIONINX
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peakiuii, BBIOOpAa ONTHUMAIBHBIX YCJIOBHH pEATM3yeMBbIX IMPOIECCOB, BbIOOpa 3((PEKTUBHBIX
pEaKkToOpoB, MPUOOPETCHHSI HABHIKOB B COCTABICHUU MATEPUAIBHBIX U TEIUIOBBIX OalaHCOB, B
pacuere MPOIECCOB M PEAKTOPOB HAa OCHOBE MaTeMaTHYECKOr0 MOJIEIMPOBAHUS, MOTYUYECHHUS
3HaHUH B 00J1IaCTH pa3paboOTKH sHEeprocOeperaroImmx XuMuko-rexnonorudeckux cucreMm (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUIN Ha MPUMEPE COBPEMEHHBIX ITPOU3BO/ICTB.

2B pe3yabTare u3yYeHHUs] JAUCUMILVIMHBI oO0y4awuiuiica Mo mnporpamme
0akaJlaBpuaTa J0JIKeH:

Obaaoams CIENYIOIMUMU 00uienpoheccuorHanbHblM KOMIICTCHIUSIMHU:

— CIOCOOHOCTh MCIIONIBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npo(ecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSATh METOIbl MAaTeMAaTHYeCKOTO aHaiu3a |
MOJICITUPOBAHUS, TCOPETUIECKOTO M SKCIIEpUMEHTAIbHOTO HccaeaoBanus (OITK-2).

3namy:

— OCHOBBI TEOPUHU XUMHUYECKUX MPOLIECCOB M PEAKTOPOB;

— METOJIOJIOTHIO0 MCCIIEIOBAHUS B3aUMOJEHCTBUSI XUMUUYECKHUX MPEBPAIICHUN U SIBICHUN
MepeHoca Ha BCeX MACIITAOHBIX YPOBHSX;

— METOAMKY BBIOOpA peakTopa U pacyéra mporecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOLIECCHl U PEAKTOPBI XUMUYECKON U OMOTEXHOJIOTUH;

— OCHOBHBIE€ TIPUHIUIIBI OPTaHU3ALUNA XUMUYECKOTO TIPOU3BOJCTBA, €TO HEPAPXUUECKYIO
CTPYKTYPY, METO/IbI OLIEHKH () (PEeKTUBHOCTH POU3BOCTBA;

— OCHOBHbBIE XUMUYECKHE MTPOU3BOJICTBA.

Ymems:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOTO MPOIECCa;

— BBIOpATh palliOHATIbHYIO CXeMY IIPOM3BOJICTBA 33JaHHOTO POAYKTA;

— OLICHUTH TEXHOJOTMUYECKYIO 3 (HEKTUBHOCTH MMPOU3BOCTBA;

— BbIOpaTh (O PEKTUBHBIN TUIT PEAKTOPA;

— IIPOBECTH PACUYET TEXHOJIOTUYECKUX MAapaMeTPOB VIS 33JJAaHHOTO MPOLIeCCa;

— OIIpPeEUTh MMapaMeTphbl HAUTYUIIeH OpraHu3aluy MpoIecca B XUMUUYECKOM PEaKTOPeE.

Braoemy:

— MeTo1aMH aHain3a 3PGHEKTUBHOCTH pabOThl XUMUYCCKUX TIPOU3BOJICTB;

— METOJIaMH pacyeTa M aHaJIn3a MPOLIECCOB B XUMUUYECKHUX PeaKkTopax, OonpeeieHus
TEXHOJOTMYECKHUX MOKa3aTeNel;

— METOJaMH BBIOOpA XUMUYIECKUX PEAKTOPOB.

3 KpaTtkoe coaep:kanue qTUCHUIIIUHBI:

Pa3znen 1. Xumuyeckasi TEXHOJIOTMS U XUMHYECKOE TPOU3BOICTBO.

1.1. OcHoBHBIE OnIpeae/IeHUs U TO0JIOKEeHMSI.

Xumuueckasi TexHoJorus. OOBEKT XUMUYECKON TeXHOIOTHU. MeXOoTpacleBOi Xapakrep
XUMHYECKONH TEeXHOJNOrnd. Pa3BUTHE XMMHYECKMX MPOU3BOJCTB M XUMHUYECKOW TEXHOJIOTHH.
MecTo XUMHUYECKOIH TEXHOJIOTHH B IPOMBIIIJICHHON cepe M METOI0B XMMUYECKON TEXHOJIOTUH
B HEXMMHUYECKHX OTpacisiX HIPOMBINUIEHHOCTH. CHCTEMHBIH aHalu3 CIOXKHBIX CXeM U
B3aMMOJICHCTBUM 3JEMEHTOB CXE€Mbl — IMOHATHE W coAepkaHue Meroja. dusznueckoe H
MaTeMaTHYeCKOe MOJIETUPOBAHUE, ONIPEACIICHUE U OCHOBHBIE IOHATHS, UX MECTO B UHKEHEPHO-
XUMHYECKHX HCCICNOBAaHUSAX U  pa3paboTkax. Mecro W 3HAYe€HHWE HATYpPHOTO U
BBIUMCIUTENBHOT0 3KciepuMenTa. CoaepkaHue U 3a/1a4i y4eOHOTo Kypca.

1.2. XumMu4eckoe nNpou3BoJICTBO.

[lonsiTHe 0 XUMHYECKOM MPOM3BOACTBE. MHOrOQYHKIMOHAIBHOCTh XUMHYECKOIO
npousBojcTBa. OOmas CTPyKTypa XHUMHYECKOTO Mpou3BojcTBAa. (OCHOBHBIE TOJICHCTEMBI
XUMHYECKOTO MpPou3BOACTBA. (OCHOBHBIE TEXHOJOTHYECKHME KOMIIOHEHTBHI XHUMHYECKOIO
MIPOU3BOICTBA.

KauecTBeHHbBIE U KOTMYECTBEHHBIE TOKA3aTEIN XUMUYECKOTO MTPOU3BO/ICTBA: TEXHOIOTHUECKHE,
HKOHOMUYECKHUE, IKCILTyaTal[AOHHbIE, COIIUAIbHBIE.
1.3. CoipbeBbie pecypchbl, BOAa M JHEPIrUsl B XUMH4YECKOM MPOU3BOACTBE.
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Knaccudukanus CbIpbeBBIX pECypcoB IO pa3IMYHbIM MpU3HAKaM — (a3oBOMY
COCTOSIHMIO, MPOUCXOKJICHHIO, HCTOYHMKaM. MuHepanbHOoe Cbipbe (Pyapl M TIOJIE3HBIC
HCKOIIaeMbI€), OPTraHWYECKOE IMPUPOJHOE ChIphe (TOpPIOYME HMCKOMAeMbIC), PAaCTUTEIHLHOE U
JKUBOTHOE CHIPbE, BTOPHUYHOE CHIPhE — HMX HCIIOJIIb30BaHHE W MyTH TepepadoTku. OCHOBHBIC
CrocoObI MEPBUYHON 00paOOTKHU CHIPhs (0OoTraIieHne, OUncTKa, MOArOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). [loHSATHE, CYIIHOCTP W TPUMEPHI YTAYOICHHUS WCIOJIB30BAHUS CHIPhS,
KOMOMHHPOBAHUS MPOU3BOICTB U KOMIUIEKCHOU MEepepabOTKU ChIPbA.
3HaueHHEe U HCIOJIb30BAaHUE BOJBl B XUMHUYECKMX MPOMU3BOACTBAX. VCTOYHMKH BOJBI.
TpeOoBaHMs K TEXHOJOTHYECKOM W OBbITOBOM Boje. [IpomblliuieHHass MOATOTOBKA BOJBI U
METO/Ibl €€ OYMUCTKU OT mpumeceil. OCHOBHBIE METOJbl KOHTPOJS KayecTBa BOJbl. DKOHOMUS
BOJIOTIOTPEOJICHHSI B TIPOM3BOICTBE. BO100OOOPOTHBIE CUCTEMBI.

Bugsl ¥ HMCTOYHMKM DJHEPTMM B XUMHUYECKOM TMPOMBIIUIEHHOCTH. MacmraOsbl
noTpedsieHusT U CrocoObl YMEHBUIEHHs] 3HepreTudeckux 3arpar. CylIHOCTb M TpUMEpPHI
pereHepalii U peKynepaluud HSHEPruu. OJHEProTEXHOJOTUYECKHE CHUCTeMbl. BTopuuHbie
SHEPreTUYECKHE PECYPCHI.

Pasnen 2. Teopernueckue 0CHOBBI XUMHYECKHX MPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE ONpe/ieeHUs U MOJ0KEHUS.

DU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX IIPEBpAILCHUI -
CTEXHOMETpUYECKUE, TepMOAMHAMHYECKHUe, KuHeTuueckue. [lokazarenm  XUMHYECKOTo
MpEeBpAIeHHs — CTETICHb IPEBPAICHHsI, BBIXOJI MPOAYKTa, UHTErpanbHas U quddepeHimansHas
CEJIEKTUBHOCTHU, CKOPOCTH PEAKIIUH U MPEBPALLECHUS PEareHTOB.

2.2. XuMHn4ecKue mpouecchl.

Onpenenenve. Knaccupukanus XMMUYECKUX TMPOLIECCOB MO Pa3IMYHBIM MPU3HAKAM —
XUMHUYECKUM (BUJ XUMHUYECKOW pEAKIMH, TEPMOJMHAMUYECKHE XapaKTePUCTHKH, CXeMa
npeBpalieHuii) 1 (pa3zoBbIM (YUCIIO U arperaTHoe cocTosiHue (as).

I'oMmorenHsIil xumuueckuid npouecc. Onpenenenne U npumepsl. BiusHue XuMuyeckux
MPU3HAKOB M YCJIOBUN MPOTEKaHUs Ipolecca Ha ero nokazarenu. Crioco0bl MHTEHCU(PUKALIUH.
[MonsTne onTuManbHBIX TeMmreparyp. ONTUManbHBIE TEMIEpaTyphl IS OOpaTHUMBIX U
HEOOpaTUMBIX 9K30- U SHIOTEPMUUECKHUX PEAKIIHIl.

I'eteporeHHblil (HEKaTAIMTHUECKUI) XUMUYeCKUid Tpouecc. OnpenesneHnue u MpuMepsl.
CrpykTypa mpolecca u ero cocrapistomue (cragun). Habmrogaemass CKOpOCTh XUMHUYECKOTO
npesparienns. O0mactu (peXuMbl) MPOTEKaHUS MPoIlecca, IUMUATHPYIOIAs CTaIUs.

I'eTeporennsiii xuMuueckuii mporecc '"raz (kuakoctb) - TBepaoe". OOocHOBaHUE,
MOCTPOEHUE U aHAJIU3 MAaTEMAaTUYECKON MOJIENH AJis peakIui ropeHus (MOJeNb "CKUMAroIIasics
chepa") m TOmOXMMHUUYECKOW (MOJeNb ''C HeB3amMoJAECHCTBYyrOmMM sapoM"). HaGmromaemas
CKOPOCTh TPEBPAIIEHUS, BpEMsl TMPEBpAIICHUS M MyTH WHTCHCHU(PHUKAIUU ISl Pa3THYHBIX
oOractell mMpoTeKaHus mpolecca.

I'eteporeHHplii XUMHUYECKUN mporece 'ra3 (KUIAKOCTH) - KHUAKOCTH". OOOCHOBaHUE,
MOCTPOCHHE M aHalIW3 MaTemaTuueckod mozenu. HaGmiomaemas CKOpOCTh MpeBpalleHUS U
obnactu nporekanus mpouecca. [lyTn nHTeHCcudUKayu sl pa3IUYHBIX PEKUMOB TpoIiecca.
Karanutnueckuii nporecc. Onpeaenenne, kinaccuukanus, IpuMepsl. [ eTeporeHHbIi KaTaan3
Ha TBepAoM Karanmuzarope. OOOCHOBaHUWE, MOCTPOCHUE M aHAIU3 MAaTEMAaTHYECKON MOJENTH Ha
KaTaJUTHYECKON IMOBEPXHOCTH M B IMOPUCTOM 3€pHE KaTanuzaropa. HaOmiomaemasi CKOpOCTh
npeBpaiieHus W o0nacth mporekaHus mnporecca. CTeneHb WCMONB30BaHUS BHYTPEHHEU
noBepxHocTu. [lyTn nHTeHCHDUKAIMK KaTaTUTHUYECKUX POIECCOB.

2.3. XuMnuecKmne peakTopsbl.

OmnpeneneHre M Ha3HAaYEHHE XUMHYECKOTO peakTopa. PeakTopbl B XHMHUYECKUX U
HEXMMHUYECKUX OTpacisX MpoMbIiuieHHOCTH. OO030p THIIOB XHMHYECKUX PEaKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHAs 30HAa, YCTPONCTBAa BBOJAa U BBIBOJA, CMEIICHUS,
pasfeNieHuss U PaCHpeeICHUs MOTOKOB, TEIJIOOOMEHHBIE JIEMEHTHI), OCHOBHBIC MPOILIECCHl H
SIBJICHUS B HUX.
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CucremaTu3zaius MpoLEecCOB B XMMHYECKOM PEaKTope MO MacHTaly UX HPOTEKaHUS:

XUMHUYECKasl pPEeaKIus, XUMHYECKUU TpoIecc B JJIEMEHTapHOM O0bEeMe, TMpOIEeCcCHl B
PEaKUMOHHOM 3JIEMEHTE U B PEaKTOpE B LIEJOM, UX B3aUMOCBS3b M HEpapXHUUecKas CTPYKTypa
MaTeMaTUYeCKOW MOJENH Mpolecca B peaktope. IIpumepbl mpoleccoB B pa3IMYHBIX BHAAX
XUMHYECKHX PEaKTOPOB.
Knaccudukanusi mpoueccoB B peakTopax MO PasIUYHBIM MPH3HAKAM - BHUJ XUMHYECKOTO
mpolecca, OpraHM3alUsl IMOTOKOB peareHTOB (CXeMa [BHKEHHUSI PEreHTOB Yepe3 peakTop,
CTPYKTypa MOTOKOB B PEAKIIMOHHOW 30HE), OpraHU3allis TeIJIOBBIX TOTOKOB (TETUIOBOM PEKUM,
cXema TeTuI000MeHa), CTallMOHAPHOCTH MpoIlecca.

OOocHOBaHWE ¥ TIOCTPOSHHUE MAaTEeMAaTHMUYECKOH MOJEIM Tpolecca B pPeaKkTopax
Pa3IUYHOIO TUMA KaK CUCTEMbl YPAaBHEHHMH MAaTEpHAIbHOIO U TEIJIOBOTO OalaHCOB HAa OCHOBE
JAQHHBIX O CTPYKType MOTOKa, XUMHYECKUX MPEBPAILICHUSX, SBICHUSIX MEpeHoca Temia U
BellecTBa W UX B3aumojeiictBuu. CucreMatusauus U Kilaccu(UKaus MaTeMaTHYeCKHX
MoO/ieJIel MTPOIIECCOB B PEAKTOpaXx.

N3oTepmuuecknue mpolecchl B XUMHUYECKOM peakTope. BiusHue cTpykTyphsl MOTOKa
(umeanbHOE CMEIICHHE W BBITECHEHHWE), CTAllMOHAPHOCTH Tporecca (MIPOTOYHBIN U
NEepUOANYECKHIT), TapaMeTPOB U YCIOBUN MPOTEKaHUs Ipolecca (TemrnepaTypa, KOHIEHTPaLus,
JaBJIeHHEe, 00bEM PEaKIIMOHHOHN 30HBI, BpeMsl), BUJIa XUMHUYECKOHN peakiuu (IpocTasi U CIOXKHAs,
obpatuMass U HeoOpaTuMas) M €€ IapaMeTpoB Ha MPOQGMIM KOHIICHTPAIlMA W TIOKa3aTelu
mpoliecca B peakTope (CTeleHb MPEeBpalleHUs, BBIXOJ MPOAYKTa, CEIEKTUBHOCTH IpOIIecca).
OcHoBbl pacyera mpouecca B peakrope. ComocraBieHue 3(G(EKTUBHOCTH TMPOIECCOB B
peakTopax, OMUChIBAEMbIX MOJEISIMU UACAIBHOTO CMEIICHUS U BBITECHEHHUSI.

Heuzorepmuueckue mnporecchl B XUMHYECKHX peakTopax. OpraHuzanus TeIIOBBIX
MOTOKOB U PEXXMMOB B XUMUUYECKHUX peakTopax. Pacnpenenenue temiepaTypbl, KOHIEHTpaui 1
CTEMEHH TPEBpAIICHUs B PEAKTOpe B PEXKHMMAX HJCAIBHOIO CMENIEHHS U BBITECHEHUS,
annabaTU4eckoM © ¢ TermiooOMeHoM. CBs3b TeMmepaTypbl M CTENEHH NPEBpAIICHUS B
aauabatuueckoM mporecce. CoIMocTaBlieHHE C H30TEPMHUECKUM peXUMOM. Ywucino u
YCTOMYHUBOCTD CTALIMOHAPHBIX PEKUMOB B PEAKTOPAX MACATIBHOIO CMEILICHHUS.

2.4. [IpoMbllJIeHHbIE XUMHYECKHE PEAKTOPBI.

Ha koHKpeTHBIX mpuMepax MPEeIMETHO PAaCCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUTSL TIPOBEACHUSI TOMOTEHHBIX, T€TEPOreHHBIX M KaTAIUTUYECKUX MPOILIECCOB — THIIHI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKUMa, 00IaCTH UCTIOIB30BaHUS.

Paznen 3. Xumunueckoe mpou3BOACTBO, KAK XMMHUKO-TEXHOJOTHYECKAsl CHCTEMA.

3.1. CTpyKTypa ¥ onucaHNe XHMHUKO-TeXHOJIOTH4€eCKO CUCTEMBbI.

XUMHYECKOE TPOM3BOJCTBO Kak XUMHUKO-TexHojornyeckas cucrema (XTC). Ilonstue
cuctreMbl M XTC. CocraB XTC: »iaeMeHTBI, CBSI3M, HNOACHCTEMBI. JJjeMeHTHl X1C,
KJaccu(uKanus mo BUIY MPOIECCOB W HA3HAYCHHIO. TEXHOJIOTHYECKHe CBsI3M deMeHTOB X TC
(motokm). IlocrmemoBarenbHas, MapajlieNbHAs, Pa3BETBICHHAs, IOCIEIOBATEIHLHO-00BOIHAS
(Gaiirmac), oOpaTHas (pEIMKI) TEXHOJIOTHYECKHE CBsI3U. X cXeMbl 1 Ha3HaYeHUE.

Omnucanue XTC. Bunst moneneit XTC - onucatenbhbie U rpagpudeckue. OnucaTenbHble
MOJEIM - XUMHYEcKas CXeMa M MaTemaTudeckas wMojenb. ['paduyeckue moaenu -
GyHKIIMOHATbHAS, TEXHOJOTHYECKas, CTPYKTypHass © Jpyrue (CHEIUaIbHBIE) CXEMBI.
Ha3nauenue, npuMeHEHNE U B3aUMOCBSA3b MOJIEIICH.

3.2. Anamm3 XTC.

[Tonsitue, 3amaun u pe3ynbTaThl aHanuza XTC - cocrognue XTC, mMarepualibHBIA U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CgroiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3JIMUHE
ONTUMAIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYLIECTBOBAaHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MarepuanbHbIi U TEIUIOBOK OanaHchl. MeToMKa COCTABICHUS M pacueTa MaTepUabHbIX
n terioBbiX OamancoB XTC m ee moacucteM. OcoOEHHOCTH pacueTa OajJaHCOB B CXEMax ¢
perukiom. @opMebI TipeIcTaBiIeHHs 0aTaHCcoB (TaOIUIIBI, JUATPAMMBI U Ip.).
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Martepuanpuplii  OamaHc  Juisi  MAacCOOOMEHHBIX M pPEaKUHUOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHne CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKUX U MeK(}a3HbIX OaraHCOBBIX
cooTHonIeHUH. CTENeHb NCIIOIb30BAHUS CHIPBEBBIX PECYPCOB.

DOHTaNBIHUIHBIN, SJHEPTETUYECKHUI (110 TIOJTHOW YHEPTUHU) U IKCEPTeTUUYCCKUN OallaHChl U
KIIJI. Ix conocTaBiaeHHe U UCTIOIb30BaHue B aHanmmn3e X TC.

3.3. Cunres XTC.

[Tonsstue w 3amaum cuHTe3a XTC. OcHoBHBIE »dTambl pazpadotku XTC. Ponb
MaTEMaTUYECKUX U IBPUCTUUYECKUX METOJIOB.

OcHoBHble koHUenuu npu cuHTe3e XTC: MoIHOE WCHONB30BAHUE CBHIPHEBBIX U
HSHEPreTUYECKUX PECYpPCOB, MUHUMHU3AIMUS OTX0/I0B, ONTUMAJIBLHOE HUCIIOIb30BAHHUE allapaTyphl.
Ux conmepxanue u crnocoObl peanuzanuud. KoMOMHHpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOJIOTUYECKUE CHCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHSITHSI, 0COOEHHOCTH
U IPUMEHEHUE.

OpHOpPOJHBIE TEXHOJOTHMYECKHE CXEMbl: CHUCTEeMa pEKYNepaTUBHOIO TEMI000MeHa,
cucTeMa pas3JieJIeHUsI MHOTOKOMIIOHEHTHOM cMecH, cUcTeMa PeakTopoB. OCHOBBI MOCTPOCHUSI X
ONTUMAIBHOU CTPYKTYPBI

Pa3nen 4. [IpoMblluieHHbIE XUHMHYECKHE MIPOU3BO/CTBA.

XHWMHYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK pealn3alus U3y4eHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJOrndeckux mnpoueccoB U XTC, KoHIENIMA NOCTPOEHUs
BbicOKOd(p(hekTuBHONH XTC. OCHOBHOW aKIEHT naeNaeTcs Ha (U3UKO-XUMHUYECKHE OCHOBBI
KOHLICTILIMK  TOCTPOEHUS TEXHOJOTMYECKOW CXEMbl TIPOM3BOACTBA M €ro IOJCHCTEM.
[TpousBoacTBo cepHoil kuciaotThl. [IponsBoacTBo ammuaka. [Ipou3BOACTBO a30THOW KHUCIIOTHI.

IIpousBoacTBO cTUpOIIA.

Paznen 5. CoBpemMeHHbIe TeHIEHIIMUA B PA3BUTHN XUMHYECKOH TEXHOJIOTHH.

TeKymee COCTOAHHUC XHMH‘-IGCKOﬁ HpOMBII_HJIeHHOCTI/I B ane U TCHACHIINU €€ pa331/1T1/1;1.
[TepcniekTMBHBICE HCTOYHUKH CBHIPBS U dHepruu. Knacrepuzaius XuMA4eCKONH MTPOMBIIIIICHHOCTH.
CoBmenieHHble Tpouecchl. ['MOkue W mepecTpanBaeMble TEXHOJIOTHYECKHE cxeMbl. HoBble
XUMHUKO-TEXHOJIOTHUECKHUE TIPOIIECCHI M CIIOCOOBI MOTyUYeHHUs MTPOayKTOB. HaHOoTeXHOIOTHS.

4 O0bém yueOHOH TMCUMILIHHBI:

o B B axanem.
Bun yueGHoM paboTh 3aYETHBIX
eIMHUIIAX Hacax
Oo6masi Tpy10eMKOCTh M CIMIIJIHHBI 7,0 252
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2,22 80
Jlexuun 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
JlaGopaTtopusie padoTs (JIP) 0,44 16
CamocTosiTe1bHAs1 padoTa 3,78 136
CaMOCTOSTETbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI 3,78 136
IK3aMeH 1,0 36
KonTakTHas paboTa — MpOMEeXKyTOYHAsL ATTECTAIHS 0,4
1,0
[ToaroToBKa K 3K3aMEHY 35,6
Bua konTpoJs: IK3aMeH
B
Bunx yuebnol paboThl 3a4€THBIX B actp. wacax
SIMHUIIAX
O0mas Tpya10eMKOCTh AU CIUNJIHHBI 7,0 189
KonTtakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 2,22 60
Jlexun 0,89 24
[Tpaktrueckue 3ausatus (113) 0,89 24
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JlaGopatopusbie padotsl (JIP) 0,44 12

CamocTosiTejibHas padoTa 3,78 102
CaMocToATEIbHOE U3YUEHHE PA3eSIOB JUCLUIIINHBI 3,78 102
IK3aMeH 1,0 27
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTaIHS 10 0,3
[ToaroToBKa K 3K3aMEHY ’ 26,7
Bua koHTpoJs: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«IIpaBoBenenue» (b1.5.17)

1 Hean (McUMNJIMHBI - OBJIaJIEHUE OCHOBAMHU MPABOBBIX 3HAHUH; (HOPMUPOBAHHUE OCHOB
MPaBOBOI KYJIbTYPhI U MPABOMEPHOTO MOBEACHUS TPAXKAAHUHA CTPAHBI.

2 B pe3yabTare wu3y4yeHHs JAUCHMUIUVIMHBI OOydYaloluiics MO0 mporpamMmme
0akajaBpHaTa JOJIKEH:

Obnadams cnenyomuMu 00ImeKyIbTypHbIME KommeTeHIusaMu (OK):

- CHOCOOHOCTBIO HCIOJB30BaTh OCHOBBI SKOHOMHUYECKHMX 3HAHHM B pa3IMYHbIX
cdepax xusnenesrensaoct (OK-3);

—  CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHI TMPABOBBIX 3HAHWW B PA3IMUYHBIX cdepax
nesreapHocTH (OK-4),

3uame:

— OCHOBBI POCCUHCKOM IPAaBOBOM CUCTEMBI U POCCHUMCKOrO0 3aKOHOAATEIbCTBA, OCHOBBI
opranu3anmui ¥ (QYHKUMOHHPOBAHHUS CyNEOHBIX U HWHBIX [PaBONPUMEHUTENbHBIX U
MIPaBOOXPAHUTEIbHBIX OPTaHOB;

— MpaBOBbIE U HPABCTBEHHO-ITHYECKHE HOPMBI B cepe mnpodeccnoHaIbHOMI
JesATEIbHOCTH;

— TPaBOBBIC HOPMBI, PETYIUPYIOIINE OTHOIICHHE YeJIOBEKa K YeJIOBEKY, OOIIECTBY,
OKpYXaloIleil cpeae;

— TMpaBa ¥ 00513aHHOCTHU TPaXKIaHUHA;

— OCHOBBI TPYZOBOI'0 3aKOHOJATENIbCTBA.

Ymemy:

— HCIIOJb30BATh 3TUYECKHE U MPABOBBIE HOPMBI, PETYJINPYIOLIIUE OTHOLIEHUE YEIOBEKA
K YEJIOBEKY, OOIIEeCTBY, OKpY)KAIOIIEH Cpele, MCIOIh30BaTh MpaBa W CBOOOABI YETOBEKa U
rpakAaHUHA MIPU pa3paboTKe COLUATbHBIX MPOECKTOB;

— HCIOJb30BATh U COCTABISATh HOPMATUBHBIE U MPABOBBIC IOKYMEHTBI, OTHOCSIIUECS K
npodeccuoHaNbHOM AESITebHOCTH, MPEANPUHIUMATh HEOOXOIMMbIE MEPhl K BOCCTAaHOBJIEHUIO
HapYIICHHBIX MPaB;

— peanu30BbIBaTh MpaBa M CBOOOJBI YeNOBEKAa U TpakJaHWHA B Pa3IUYHBIX cdepax
JKU3HEAESTEIIBHOCTH.

Brademw:

— OCHOBaMU XO35IHCTBEHHOTO MPaBa;

— IPaBOBBIMU HOpMamH B MPOGeCCHOHATbHON AESITETbHOCTH.

3 Kpatkoe coaep:kanue TUCHUNIUHBI:

Beeaenune. /[ucuunnmua «lIpaBoBeneHue» OTHOCUTCA K BapUaTUBHBIM JAUCLUUILUIMHAM
npoduns. bazupyercs Ha U3ydeHUHU MIKOJIBHOTO Kypca «O0I11ecTBO3HaHUEY U MTPEeAIECTBYIOMEN
T'YMaHUTapHOU JUCLUIIINHEL «lcTopusi».

Kypc paccMmarpuBaer OCHOBHBIE IOPHIMYECKHE TEPMUHBI M IMPUHLHUIBI, PACKPHIBAET
OCHOBHBIE TEOPETHYECKUE MPEACTABICHHUS] O TaKUX SBJICHHUSIX Kak rocyJapcTBO M MpaBo. B
IIpOLIECCE M3YYEHUs Kypca CTYIEHTbl 3HAKOMSTCA C OCHOBHBIMHM ITOJIOKEHUSMH BEIyIIHMX
OTpaciell POCCUMCKOro IIpaBa, a TAKKE OCHOBHBIMHU IIOJIOKEHHUSMH TEX OTPACIEH POCCUICKOIO
paBa, KOTOPbIE MOTYT ObITh BOCTPEOOBAaHBI UMHU 110 MPOMUITIO MOATOTOBKH, a TAK)KE B PEIICHUN
CEMEHMHBIX U OBITOBBIX BOTIPOCOB.
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[IpeameTomM u3yueHUss NAHHOTO Kypca SIBJIAFOTCS 3HAaHUSA O TOCYJAapCTBE M IIpaBe,
3aKOHO/IATENIbCTBE, C KOTOPHIM KaXAbId Tpa)KJaHWUH CTAJIKUBAaeTCAd B XKU3HU. [Ipu u3ydyeHun
JUCLHUIIMHBI  MCHOJIB3YIOTCS HOPMATHBHBIE aKThl TOCYJapCcTBa M IOJ3aKOHHBIE AKTHI
TOCYJJapCTBEHHBIX OPraHOB, PETYJIHPYIOIUX 3KOHOMUYECKYIO, (DMHAHCOBYIO, YIPABICHUECKYIO
JEeSITeNIbBHOCTh OCYapCTBa U X03AUCTBYIOUINX CyOBEKTOB.

Pasnen 1. OcHOBBI TeOpHH roCcyAapCcTBa M NIPaBa.

1.1. OcHoBbl Teopum rocyaapcrBa. [lonsTue u mnpuszHaku rocymapcTtBa. Dopwmbl
rocynapcra. OyHkiuu rocyaapersa. BzaumocBs3b rocyiapcTsa u npasa.

1.2. OcnoBbl Teopuu npasa. [lonstue u npusHaku npasa. [IpaBo u mopainb. [IpaBoBas
KyJbTypa. OCHOBHBIE ITPAaBOBBIE CUCTEMbI COBPEMEHHOCTH. [I0OHSATHE U BUJIbI HCTOYHUKOB MpPaBa.
HopMmatuBHBIN mpaBOBOM aKT Kak MCTOYHUK MpaBa. OmnpenesieHWe 3aKOHa U TMOJ3aKOHHBIX
akToB. [leiicTBue HOPMATUBHBIX MPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsaTHe
MPaBOBBIX HOPM, UX CTPYKTypa. Cucrema npasa. YacTHoe 1 myOJInyHOE MpaBo. MaTepralibHOE 1
npolieccyaiabHoe mpaBo. [IpaBooTHOIIEHHE: 00BEKT, CYOBEKT U COACpKAHNE MPABOOTHOIICHUI.
KOpunnueckue daxtol. [Ipodenbl 3akoHOJATENHCTRA.

Pasnea 2. OTpacim ny0JMYHOr0 nNpasa.

2.1. OcHOBBI KOHCTUTYUMOHHOTO npaBa. Koncruryuus — ocHoBHO# 3akoH Poccuiickoit
®enepanyn. OCHOBBI ITPAaBOBOI'O CTaTyca YeJIOBEKA U rpakaaHuHa. denepaTUBHOE yCTPOICTBO
Poccuiickoit @enepanun. Cucrema rocy1apCTBEHHBIX OPraHOB M MPUHITUIT Pa3IeICHUs BJIaCTEH
B Poccuiickoit ®enepamuu. Ilpesunent Poccuiickoit @enepanmn. denepanbHoe coOpaHue
Poccuiickoit  ®@enepanun. Opranbl HCNOJHUTENbHOM Biactu Poccuiickoit  ®denepanum.
KoHcTuTyninonHsie OCHOBBI CyneOHOW cuctembl. [IpaBooxpaHuTenbHbIE OpraHbl. lloHsTHE
IrPaKJIaHCTBA.

2.2. OcHOBBI aIMUHHUCTPATHBHOIO npasa. [loHATHE U TpeaMET aIMUHUCTPATUBHOTO
npaBa. OOmas xapaktepuctuka Komexca P® 00 agMUHHUCTpAaTHBHBIX TMPAaBOHAPYIICHHSIX.
AJIMUHHCTPAaTUBHbIE  TPABOHAPYIICHMS: TMOHATHE M  TPU3HAKU. AJMUHUCTpPATUBHAS
OTBETCTBEHHOCTb: MOHATHE W NpUHUUNBL. [loHATHE, mpU3HAKM M BUIBl aIMHHUCTPATHUBHBIX
HaKa3aHUMU.

2.3. OcHOBBI YroJIOBHOTO npasa. [loHaTHE W MpeaMeT YroJaoBHOTO MpaBa. YTOJOBHas
OTBETCTBEHHOCTb: TMOHSTHE, OCHOBAaHWE BO3HUKHOBEHUA. [loHsATHE mpecTyIuieHus:: NMpU3HAKH,
ctpykrypa. CocrtaB mpectymienus. Coywactue B npectymieHud. OOCTOATENbCTBa,
HCKJIIOYAIOUIME NPECTYNHOCTh JesHusA. [loHATHe, 1Henu W BUIbl HakKa3aHUW. YTOJOBHAs
OTBETCTBEHHOCTh 3a COBEpILIEHUE MPECTYIUICHUH. YCIOBHOE OCYXKJEHUE, OCBOOOXKIEHHE OT
YTOJIOBHOM OTBETCTBEHHOCTH.

2.4. Koppynuusi Kak collHajJbHOe siBJIeHHe. TepMUH U MOHATHE «KOPPYNIUs». Bus
koppynuuu. Dopmbl TposiBICHUS Koppynuuu. HopmartuBHoe ompenesieHue KOPPYIILIHH.
[TpuunHbI pactipocTpaHeHust Koppynuuu. @opMbl TposBiIeHUS KOppynuunu. PopMbl KOPPYILUH-
npectymieHus.  @Dopmel  koppynuuu-npoctynka.  @®opmbl  MOJIUTUYECKON  KOPPYILIMH.
HopmatuBHbIE TTpaBOBbIE aKThl B chepe MPOTHBOACUCTBHS KOppyniuu. DeepanbHbIi 3aKOH OT
25.12.2008 Ne 273-®3 «O npoTUBOAECHCTBUN KOPPYILIM.

2.5. OCHOBBI IKOJIOTHYECKOr0 MpaBa. DKOJOTHUYECKOE MPABO: MOHATHE, TPEIMET METOT
U UCTOYHHUKHM DKosormdeckoro mpasa P®. IIpaBoBoe perynupoBaHHE 3KOJOTHYECKHUX
npaBooTHomieHu. IloHsATHE, BUIBI W CTPYKTypa HSKOJOTHYECKHMX [PABOHAPYLICHHI,
OTBETCTBEHHOCTb 34 UX COBEPIICHHUE.

2.6. HopmaTnBHOe mNpaBoBoe peryjJupoBaHue 3alUThI HMHOpPMANUM MU TMpaBa
rpa’kAaH  HAa 3alIUTY MNEPCOHAJBbHBIX JaHHbIX. [IpaBoBble OCHOBBI  3aIMTHI
rocyaapcrBeHHoii Taiinbl. [lonsarue nadopmanuu. OO0mIass XxapakKTepUCTHKA 3aKOHOIaTEILCTBA
o 3ammre uHpopmarmu (Nel49-@3 ot 27.07.2006 1. «O6 mHbopmanmu, UHGOPMAIIMOHHBIX
TEXHOJOTUSAX U 3amure nHpopmanun»). OTBETCTBEHHOCTh 32 HapyllIeHHWE 3aKOHOAATEIhCTBA O
3amute uHbopMaruu. KonpunenuuanpHas wHQOpMAIHS: TOHATHAE, BUABI W 3allUTa. 3alluTa
NEPCOHANBHBIX JAHHBIX TpaXkJIaHWHA. ['OCyapCTBEHHas TaiiHAa: MOHSATHE, 3allUTa, IPaBOBOE
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peryJupoBaHuE TOCYAapCTBEHHOM, ciy>)keOHOW W wWHOM wuHbopmaruu. [IpaBoBbIe OCHOBBI
3aILUTHI TOCYAAPCTBEHHOW TAHBI.

Pasznea 3. OTpacjm 4acTHOro nmpasa.

3.1. I'paxnaHckoe MPaBo: OCHOBHBIE MOJI0:KeHUs o01eii yacTu. [lonarue, npeamer u
METOJI TpakJAaHCKOTro MpaBa. [loHsATHE TpakJaHCKOTO IPaBOOTHOIIEHUS, €ro crenuduka.
CrpykTypa TpaXIaHCKOrO mpaBooTHOmIeHHA. [IpaBo-, /eecmocoOHOCTh  CyOBEKTOB
IPaXXAaHCKOTO MPaBOOTHOILIEHUS. ['paxkiaHe Kak cyObeKThl IpaxkJaHCKoro mnpasa. dusnueckue
U IOpUIWYECKUE IUIAa: TOHATHE, Mpu3Haku, kmaccupukanus. HOpuamueckue ¢GakThl, Kak
OCHOBaHHE BO3HMKHOBEHMSI TPakIaHCKUX IpaBooTHoueHui. [IpaBo coOCTBEHHOCTH: MOHSTHE,
cTpyktypa. [IpaBomounsi cobctBeHHuKa. @opmbl cobcTBeHHOCTH. OO0s3aTENbCTBO: TOHSTHE,
ucnosHeHnue u odecrieuenue. O0sA3aTeNbCTBA B TPAXKIAHCKOM IpaBe U OTBETCTBEHHOCTh 3a MX
HapyllIeHHue.

3.2. ABTOpcKkoe M TmNAaTeHTHOe TMpPaBo0 M MNpPaBoBasi 3allUTa Pe3yJbTaTOB
HHTEVIEKTYaJIbHO JesTejbHOCTH. [loHSiITHE AaBTOPCKOr0 mNMpaBa M CMEKHBIX TMPAaB.
HcTouynukn M cucreMa MPaBOBOM  OXpPaHbl  Pe3y/JbTATOB  HMHTE/LIEKTYAJbHOMH
aesitebHOCTH. U ckimounTenabHble npaBa. [laTeHTHbIe nmpaBa Ha U300peTeHHs, MOJIe3HbIE
MO/eJIM M NpoMbIlLJIeHHbIe o0pa3ubl. Hoy-xay nm kommepueckue cekperbl. Oco0eHHOCTH
3al0UThl ABTOPCKUX NPaB M O0OBEKTOB NPOMBINLICHHOH co0cTBeHHOCTH. IIpaBoBbIE
acneKThbl MepeJaYyd TEXHOJOTM ¢ Ledbl HMX BOBJIECYEHMS B TI'PAKIAHCKHI
(X0351licTBEHHBIIi) 000POT.

3.3.  OcHOBBI XO03liCTBEHHOr0 (NMpeANPUHUMATEILCKOr0) mpaBa. [lonsTue
XO3SUCTBEHHOTO (MPEANMPUHUMATENBCKOTO) TMpaBa Kak OTpacid IpaBa, HAyKd W ydeOHOU
muctumuinHel. [IpeameT xo3siicTBeHHOro (MpeAnpUHUMATENBCKOTO0) MpaBa, MPU3HAKH, METObI
[IPaBOBOTO peryiaupoBanus. I1IoHsATHE XO3ANUCTBEHHON U NPEAIPUHUMATENBCKON NEATEIbHOCTH.
OtrpanuveHre XO3sIMCTBEHHOTO (MPEANPUHUMATENHCKOI0) MpaBa OT JAPYTUX OTpacieil mpasa.
Cucrema XO3SMCTBEHHOrO (IIPEANPUHUMATENBCKOrO) IIpaBa. VICTOUHMKM XO3SHICTBEHHOIO
(mpennmpuHUMaTeIbCcKoro) mpaa. CTpyKTypa XO3SMCTBEHHOTO (MPEaNPUHUMATEIHCKOTO)
3aKOHO/ATENbCTBA. 3aKOHBl W  TMOA3AaKOHHBIE AaKThl KAaK HCTOYHHUKU  XO35SHUCTBEHHOTO
(MpeanpuHUMATEIHLCKOT0) TIpaBa.

3.4. OcHoBbl ceMeiiHoro mpasa. [IpaBoBoe perynupoBaHHE CEMEWHBIX OTHOILICHMH.
Hcropust cemeiiHOro mpaBa. 3akJIIOUYCHHE W TpekpameHue Opaka. I[lpaBa m o00s3aHHOCTH
ponutene u aere. OCYIIECTBIEHHE POAUTENBCKMX NIpaB. OTBETCTBEHHOCTb POJIUTENEH 3a
HEHaJJIe)KaIlee BOCIIUTAHUE JeTel. AJTMMEHTHBIE 00s3artenbcTBa. DOpMBI BOCTIMTaHUS JCTEH,
OCTaBIIMUXCSI O€3 MONEUEHUsS! pOTUTENEH.

3.5. OcHoBbl TpymoBoro mpasa. [lpenMer u meton TpyAoBOro mpasa. TpyaoBoi
JIOTOBOp: NOHSATHE, CTOPOHBI, COAEPKAHME. 3aKIIOUEHHE TPYAOBOro gorosopa. OCHOBaHUS AJis
MpeKpaIieHus TPYJIOBOTO jJoroBopa. Pabouee Bpemsi. Bpems orawsixa. TpyaoBbie CIOPHI.
JucuunnuHa tpyaa.

Pazgen 4. Oco0eHHOCTM NPaBOBOIr0 PperyJupoBaHusi NpodeccHoOHAJbLHOM
JAesITeJIbHOCTH B OTJAEJbHBIX OTPACIAAX XMMHUYECKOI MPOMBIIIJICEHHOCTH

4.1. OcHOBbl HAUMOHAJIBbHON 0€30MACHOCTH, TOCYJAPCTBEHHOW MOJUTHKH H
3aKOHOIATeJIbCTBO B 00J1aCTH oO0ecmevyeHHs SIEPHOM M PaaMANMOHHOW 0€30MaCHOCTH.
[lenn, 3amauu, OCHOBHBIE HANPABICHHUS W HWHCTPYMEHTHI pealM3alldd TOCYIapCTBEHHOU
MOJIUTUKU B 00JIaCTH 00eCIieueHus SIIEPHOM U pauallnoHHoM Oe3omacHocTH  Hopmel U
nmpaBuia B 00JacTH oOecrieueHusl sAepHOM U paauarmonHon 6e3omacHoctu B PD. CranmapTsl
6e3onacaoctt MAI'ATO. HopmatuBHo-nipaBoBasi 6aza OCHOB HallMOHAIBHOM 0€30MacHOCTH ¢
omnopoii Ha mosnoxeHus Koucrutymuu P®, mexayHapoaHbix moroBopoB P®, denepanbHbIX
3aKOHOB W MHBIX HOpPMAaTHBHBIE NPaBOBBIX akKTOB Poccuiickoit ®enepanuu B oOmacTu
obecrieueHus AAEPHON U paguanuoHHon 6e3onacHocTH. CtanmaapThl 6e3onacHocTd MAT'ATD u
ux umiuieMenrtanus. [IpaBoBasi OTBETCTBEHHOCTh 3a HapylIeHMs B 0o0jacTu oOecreyeHus
0€30MacHOCTH SACPHBIX OOHEKTOB.
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4.2. OcoOGeHHOCTH NPABOBOI0 PeryJHPOBaHUS TPyda PabOTHHMKOB XHMHYECKOI
NPOMBIILIEHHOCTH. OCOOCHHOCTH 3aKJIIOYEHHS U COJACpXKaHUA TPYAOBOTO JOTOBOpa C
paboOTHUKAMU XUMHUYECKOM mpoMblieHHocTH. [IpaBoBoe perynupoBaHre paboyero BpeMeHu U
BPEMEHHU OTIbIXa pPAOOTHUKOB XMMUYECKOH MPOMBIIIIEHHOCTH. OCOOEHHOCTH MPaBOBOTO
peryIupoBaHus OXpaHbI TpyAa paOOTHUKOB XUMHUYECKOM MpoMblIlieHHOCTH. CHucTeMa rapaHTHit
U KOMITEHCAallui paOOTHUKAM XMMUYECKON MPOMBIIUIEHHOCTH.

4.3. HopmaTuBHO-nIpaBoBasi 0a3za peryJiupoBaHus XHMHYECKOH "
He(rexumuueckoii orpaciu B Pocenu. depepanpubiii 3akoH ot 21.07.1997 N 116-®3 «O
MPOMBIIIIIEHHON 0€30MacHOCTH OMAaCHBIX MPOU3BOJACTBEHHBIX 00BEKTOBY. DenepanbHbIil 3aKOH
or 10.01.2002 Ne 7-®3 «OO0 oxpane okpyxkaromei cpeasl». TpymoBoil komekc Poccuiickoit
®enepanun ot 30.12.2001 Nel97-@3. I'maBa 21. Crares 147. Hanoroseiii koaekc Poccuiickoit
Oeneparun ot 31.07.1998 Ne 146-®3. I'maBa 26. Hanmor Ha no0ObIuy MOJE3HBIX MCKOIAEMBIX.
Crarbu Ne 334-345, comepxaiiyie CpOKH yIuIaThl, OOBEKT HaloOra, MpaBUjia HAYUCICHUS Hajora
Ha none3Hble uckomaemsle. [locranoBnenue IlpaBurenscrBa Poccuiickoir denepauuu OT
16.05.2006 Ne 303 «O pa3rpaHuyueHUH TOJHOMOUYUN (eepaybHBIX OPTaHOB HCIIOJTHUTEIBHON
BJIACTH B 00JIacTH oOecreueHus: OMOJOTMYeCKOW W XMMHUYecKo OezomacHocTu Poccuiickoit
Oenepannn». Ilocranosnenne ['ocroprexnamzopa Poccum ot 05.05.2003 Ne 29 «OOmue
MpaBuJia B3PHIBOOE30MACHOCTH /ISl B3PHIBOIIOKAPOOMACHBIX XUMUYECKUX, HEPTEXUMUUECKUX U
He(dTenepepabaTpIBarOIIMX MPOoU3BOACTB» DenepanbHbiii 3akoH 0T 04.05.1999 Ne 96-d3 «O06
oxpaHe armocdepHoro Bo3ayxa». [locranosnenue IIpaBurensctBa Poccuiickoit denepanyu ot
14.07.06 2006 Ne 429 «O §HIEH3UPOBAHUM DOKCIUTyaTalldd XUMHUYECKH OIMAaCHBIX
IPOM3BOJICTBEHHBIX OOBEKTOBY.

OO6111ee KOJIMYECTBO pas3zesioB — 4.

4 O0beM yueOHOM TMCUMILITHHBI

Bunpl yue6HO# paboThI B 3ayerHBIX B axanewm.
SAMHHIIAX Jacax
O01mas Tpya10eMKOCTb IUCHUILIHHBI 110 Y4e0HOMY ILUIaHY 2,0 72
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 0,88 32
Jlexmn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,44 16
CamocrositesibHas padora (CP): 1,12 40
KonTakTHas camocTosiTenibHas paboTa 112 0,2
CamocrosiTeIbHOE U3YUCHUE PA3ICIIOB TUCIUILIIMHBI ’ 39,8
Bun koHTpoJs: 3ayerT
Bunpl yue6HO# paboThI B 3auetHBIX B actponom.
SAMHHIIAX Jacax
OO01mast TPYA0eMKOCTh TUCHUTIMHBI 110 y4e0HOMY TJIaHY 2,0 54
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 0,88 24
Jlexnuu (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I113) 0,44 12
CamocrosiTesibHas padora (CP): 1,12 30
KonTakTHas camocTosiTenbHas paboTa 112 0,15
CaMOCTOSTETbHOE N3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI ’ 29,85
Bua konTpoJs: 3a4yeT

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«CucTemMbl yIpaBjieHUs] XHMHKO-TeXHOJOrn4yeckumu npomeccamm» (51.5.18)
1 Heab AUCHUILUIMHBI — 1aTh 0a30BbIE 3HAHUSI [0 TEOPUU CHCTEM YIIPABICHUS XUMUKO-
texHosornaeckumu nporeccamu (CY XTII), npuBuTh HaBBIKK U yMeHUs aHainu3a cBorictB X TTI,
KaK OG’bGKTOB YOpaBJICHUA U NPAKTUYCCKOTO MPUMCHCHUA TCXHUYICCKUX CPCACTB YIIPABJICHUS.
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2B pe3yabraTe u3yYeHHs AUCHUIUVIMHBI oOyyawinuiics mo mnporpamMmme
0akajaBpHaTa JOJIKEH:

Obaaoams clefyOIUMU 00uienpoheccuonanbHbiMu KOMIETECHIUSIMU:

— CIIOCOOHOCTh HCIIONh30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
npodecCuoHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYecKOro aHaiu3a u
MO/JICITUPOBAHUS, TEOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HcciaenoBanus (OI1K-2).

3namo:

— OCHOBHBIE TTOHSTUS TEOPUH YIIPABICHUS;

— CTaTUYECKHUE U TUHAMUYECKHE XapaKTePUCTUKN OOBEKTOB YIIPaBJICHHUS;

— OCHOBHBIE BHUJBI cHCTEeM aBTomarudeckoro ympasieHuss (CAY) u  3aKOHBI
peryJaupoBaHusi;

— tunoBble CAY B XUMHUYECKOI POMBIIIIEHHOCTH;

— METOJIbI ¥ CPEJICTBA N3MEPEHUS OCHOBHBIX TEXHOJOTMYECKHUX MTApaMETPOB;

— ycroitunBocts CAY;

— OCHOBHbIC TIOHATHSI O HenuHeHHblx CAY, penelHbIX CcucTeMax, JOTHYECKUX
IropuTMax yrpasjieHUs, aAaTUBHBIX U ONTUMAIbHBIX CUCTEMAaX YIPABICHUS.

Ymems:

— OIIpeNeNsATh OCHOBHBIE CTATUYECKHE W JIUHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB
yIpaBJICHUS;

— BBIOMPATH PAIIMOHATBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHIECKOTO MPOIIECCa;

— OLIEHUBATh yCTOMUUBOCTH CAY;

— BBIOMpATh KOHKPETHBIE TUITBI TPUOOPOB /it AuarHocTuku X TTI.

Braoemy:

— METOJIaMH T€OPUHU aBTOMATHYECKOTO PETYJIMPOBAHUS, OPraHU3allMu U pacyéTa CUCTEM
ONTUMAJIBHOIO YIIPABIEHUS MPOLIECCAMU XUMHYECKON TEXHOJIOTHH.

3 KpaTtkoe coaep:kanue TUCHUTIIUHBI:

Pasgen 1. OcHOBHBIE TNOHATHA YHPABJEHUS XMMHKO-TEXHOJIOTHYECKHUMH
NpoueccamMm.

3Ha4YeHNEe aBTOMAaTUYECKOr0 YIPABICHUS JUIsl PA3BUTUS XUMHUUYECKOW TPOMBIIUIEHHOCTH.
OcoOeHHOCTH  yMpaBiCHHUS XUMHYECKHM TPEINPHITHEM W  XUMHUKO-TEXHOJIOTUYECKUM
npoueccoM. TexXHUKO-3KOHOMHYECKH 3(Q¢eKkT BHEeAPEHUS aBTOMAaTH3UPOBAHHBIX CHCTEM
ynpaeieHusi. Ponp cucteM ympaBieHUsSs B OOeCHeUYeHHWH OE30MaCHOCTH XUMHUYECKOTO
MIPOU3BOJICTBA U OXpaHbl OKpysKaromiei cpenbl. OCHOBHBIE TEPMHUHBI M onpeneneHusd. Mepapxus
ynpapneHusi. OCHOBHBIE TPUHIUIOBI yopaBieHus. Krnaccudukamuss CHUCTEM yIpaBlIeHUs
®yukuoHanbHas cTpykrypa CAY. IlokazaTenu kauecTBa ynpaBieHHUS.

Pasnen 2. OcHOBBI TEOPHH ABTOMATHYECKOI0 YIIPABJICHHS.

Marematnueckue monenu CAY. lunamudeckue xapakrepuctuku CAY. Ucnonb3zoBanue
ONepalMOHHOr0 ucuuciaeHus st ananuza CAY. TumnoBble nTMHAMUYECKUE 3BEHbs. BpeMeHHble
U YaCTOTHBIE XapaKTEpPUCTUKH. OKBUBAJCHTHbIE MpPeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth auHEHHBIX CAY ¢ oOpaTHO# cBsi3bio. Kimaccudukaiys 1 OCHOBHBIE CBOICTBa
00BEKTOB ympaBieHHUs. MeToabl oInpeAeseHUs CBOMCTB OO0BEKTOB YyIpaBieHus. OCHOBHBIE
3aKOHBI peryIupoBaHus. PeryisTopbl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. L{nppossie
U poOacTHble CHUCTeMbl ympaBieHUs. BpIOOp 3akoHa peryaupoBaHUsS U OIpEIeNIeHUe
ONTUMAIBHBIX TAPAMETPOB HACTPOMKU MPOMBILIIEHHBIX PETYISTOPOB.

Paznen 3. 3mepeHue TeXHOJOTHYeCKHUX MApPaMeTPOB XHMHKO-TEXHOJOTHYECKOI0
npouecca.

locynapctBenHast cucteMa NPOMBIIUIEHHBIX HPUOOPOB M CPEACTB aBTOMATH3aIUU.
OcHOBHBIE TEpMHUHBI U ompeneneHus wmerponorud. Meroasl wu3mepenuil. Cpencrta
U3MEPUTENIBHOM TEXHUKHM, HX CTAaTUYECKHE M JMHamMudeckue cBorctBa. [lorpemuoctu
u3mepenuii. CiocoObl nepenaun uHGopmanmu Ha paccrostHue. OpraHuzanus AUCTAHIIMOHHOU
nuarHoctukn XTIl  M3mepeHue OCHOBHBIX TEXHOJOTMYECKUX [MapaMETPOB: JABJICHUS,
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TEMIIEpaTypbl, pacxo/la U KOJIMYECTBA, YPOBHS XKUIAKOCTHU M CHITyYHX MaTEpPHAIOB, COCTaBa U
(U3UKO-XMMUYECKIX CBONCTB BEILIECTB.

Paznen 4. OcHOBbI MNPOEKTHPOBAHUS ABTOMATHYECKMX CHCTEM YIpaBJIeHUA
XHMHUKO-T€XHOJOTHYeCKMMHU MPOLeCcCAMM.

Ocob6ennoctu ympasnenus XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX
[apaMeTpoB: pacxoja, AaBlIeHUs, TeMieparypsl, ypoBHs, PH. Texuuueckue cpencrtsa CAY.
OCHOBHBIE Pa3HOBUJHOCTU YIPABIAIOMIMX YCTPOMCTB. THIIBI, XapaKTEPUCTHUKA M Pacyér
UCTIOJIHUTENIBHBIX MEXaHU3MOB U PETYJIHpYIomuX opranoB. OdopmieHrne mpoeKTHOTO 3aJaHus
Ha AaBTOMAaTHU3alMI0 TEXHOJOTMYECKOro Ipolecca. BpiOop Touek wu3MepeHus, KOHTPOJIA,
YOpaBIsIEMBIX MapaMeTpoOB U  YNpaBIAOIMMX Bo3aedcTBui. CTaHIapThl U YCIOBHBIC
00o03HaueHus I TexHojoruueckux cxeM. OcHoBHbIE cBeneHus o0 ACY TII B xumuueckoi
npoMeinuieHHocTH. [Ipumepsr ACY TII B xumudeckoi MpOMBIIITIEHHOCTH. OCHOBHBIE BBIBOABI
no kypcy. CoBpemenHbie TeHieHIMU B pa3Butuu CY XTII.

4 O0bém yueOHOH TMCUMILIUHBI:

. B B akagem.
Bunx yuebnol paboThl 3a4€THBIX

€IMHUIIAX Hacax
Oo6masi TpyA0eMKOCTh T CIHIIJIHHBI 5,0 180
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,32 48
Jlexmun 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,44 16
JlaGopaTtopusie padoTs (JIP) 0,44 16
CamocTosiTes1bHAs1 padoTa 2,68 96
CamocrosiTenbHOE U3YUCHUE PA3IeNIOB TUCIUILIIMHBI 2,68 96
IK3aMeH 1,0 36
KonTakTHas paboTa — MpOMeKyTOYHAs aTTECTAIHS 0,4

1,0
[ToaroToBKa K 3K3aMEHY 35,6
Bua konTpoJs: IK3aMeH
B
Bun yueGHoM paboTh 3aUETHBIX B actp. yacax

eIMHUIIAX
Oo6masi Tpy10eMKOCTh THCHUIJIMHBI 5,0 135
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,32 36
Jlexuuu 0,44 12
[Tpaktrueckue 3ausatus (113) 0,44 12
JlaGopatopusbie padotsl (JIP) 0,44 12
CamocTosiTesibHas padoTa 2,68 12
CaMOCTOSTEeTbHOE U3YYCHHUE PA3/IeIOB JUCITUTIIMHBI 2,68 12
JK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 10 0,3
[ToaroroBka K 3K3aMeHy ' 26,7

Bua konTposs: IK3aMeH

4.4.2. lucuMnJIMHbI BADUATHUBHOM YacTH (00513aTe/IbHbIE JUCHMIIJIMHBI)

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
«OCHOBBI 5KOHOMHUKH U ynpasJieHusi npoussoacrsom» (b1.B.01)
1 Heap AUCHUIIMHBI - TOJYYEHHE CHUCTEMBl 3HAaHMM 00 SKOHOMHYECKHUX
3aKOHOMEPHOCTSIX  (YHKIIMOHMPOBAHUS  MPOMBIIUIEHHOTO  IMPOM3BOJACTBA B  CHCTEME

71




HAI[MOHAJIbHOW 3KOHOMHUKH, (OPMHUPOBAHHE SKOHOMHYECKOI'O MBIIUIEHHUS U HCIOJIb30BaHUE
[IOJIyYEHHBIX 3HAHUHI B IPAKTUYECKOMN ACATEIBHOCTH.

2 B pe3yabrare H3y4YeHHMs JAUCUMIUIMHBLI OOydamouuiics N0 MNporpamMme
0akajaBpHaTa qOJIKEH:

Obnadams CleTyOMUMA OOMEKYJIbTYPHBIMA W TPO(ECCHOHATTEHBIMUA KOMITETCHITUSIMHU:

- CIOCOOHOCTh HCIOJb30BaTh OCHOBBI 3KOHOMHYECKMX 3HAHUW B Pa3IMYHBIX
chepax xusnenestenbaoctu(OK-3);

- CIOCOOHOCTBIO HCIONb30BaTh AJIEMEHTHI IKOJIOTO-3KOHOMHUYECKOr0 aHallh3a B
CO3JIaHUM SHEPro- u pecypcocoeperaroniux rexHonoruii (ITK-8).

3namo:

— OCHOBBI 9KOHOMUKH B Pa3INYHbIX chepax )KU3HEACATeIbHOCTH;

— METOo/IbI pa3pabOTKU OMEPAaTUBHBIX U MPOU3BOJACTBEHHBIX IIAHOB;

— METOJIbI U CIIOCOOBI OMIIATHI TPY/A;

Ymemns:

— COCTaBJISATb OTYETHI MO BHIMOJHEHUIO TEXHUYECKUX 3aJIaHU;

— TOTOBUTH HMCXOJHBIC JTaHHBIC IJisi BBIOOpAa M OOOCHOBAHMS HAyYHO-TEXHUYECKHX H
OpraHU3aIMOHHBIX PEIIEHNH Ha OCHOBE 3KOHOMHUYECKOTO aHAJIN3a;

— paspabarhiBaTh OIEpaTHBHBIE IUIAHBI PA0OT TMEPBUYHBIX MPOU3BOACTBEHHBIX
oapa3/IeICHUN;

Braoems:

— METOJJaMd M MHCTPYMEHTaMU TIPOBEJICHUS HKOHOMHUYECKOTO aHallu3a 3aTpar u
Pe3yNbTAaTOB AEATEILHOCTH POU3BOJCTBEHHBIX MOAPA3/ICICHHUIA;

— UHCTPYMEHTaMH TIUIAaHUPOBAaHUS U BBIIOJHEHUS MEPONPUSITHI IO MPOU3BOJCTBY
MPOTYKIIUH.

3 KpaTtkoe conep:kanue TUCHUTIITUHBI

Pasnea 1. BBenenne. OCHOBBI pIHOYHON IKOHOMHMKH

DKOHOMHYECKHE TOTpeOHOCTH, Omara m pecypchl. OOImEecTBEHHOE MPOU3BOACTBO H
YKOHOMHUYECKHE OTHOIICHUs. [Ipon3BOICTBEHHBIE BO3ZMOKHOCTH OOIIECTBA U SKOHOMHYECKUU
BeIOOp. KpuBas mpoM3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yOBIBalOIIeld MpeaeTIbHON
nonie3HocTUM. TpamuninonHas dKoHOMUYeckasi cuctema. CoOCTBEHHOCTh: ()OPMBI U TMYyTH HX
npeoOpa3oBanusi. PBIHOUHBIH MeXaHM3M crnpoca ©  npemtokeHus. CoBepiIeHHas U
HECOBEpILICHHAs] KOHKypeHIMU. CyIIHOCTh U yCJIOBUSI BOSHUKHOBEHHS pPbIHKA. BUAbI pHIHKOB U
ux crpykrypa. Oynkuuu peiHka. ToBap u ero cpoiictBa. CIpoc M MPENIOKEHUE Ha PHIHKE.
[lonsatue «onactuyHocTh». COBEpIICHHAasE W HECOBEPIICHHAash KOHKYpEeHIMU.MOHOMOMHs.
Onurononus. IloHsATHE HAUMOHAIBHOM HKOHOMHMKH, OCHOBHBIE MaKpOIKOHOMHUYECKHE
nokazarenu. [lorpebmenuss u cOepexenus. [IpousBoncTBo, 0OOMEH U pacmpe/esieHue.
[ToTpebnenue, coepexxeHre, MHBECTUIIMH TOBApOB U yciayr. @uHaHCOBas cucTeMa U (puHAHCOBAs
nonuTuka obmiecTBa. Hajoru u Hajorosasi cucreMa.

Pa3znen 2. JkoHOMHYECKHE OCHOBBI YIIPABJIEHHUS POU3BOACTBOM

[Mpenmpusitie Kak CyObEKT PBIHOYHOTO XO3SMCTBA. DKOHOMHUYECKHE 3aKOHBI H
OCOOCHHOCTM WX TMposABIEHUS Ha mnpeanpustud. Ponp chnenuanucra XUMHYECKOU
IPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOW SKOHOMHUKH. lIpenmpusarue — kak
CyOBEKT ®  OOBEKT NPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJAaTeNbHas  0aza
NpeANPUHUMATENIbCKON esTeibHOCTU. HopMaTUBHO-TIPABOBBIE AaKThI, PErVIAMEHTHPYIOLINE
NeSATeNIbHOCTh mpennpustus. OpraHu3aliOHHO-TIPaBOBbIE (OPMBI  MPEANPUHUMATENIHCKON
JESTEIILHOCTH U KPUTEPUH UX BbIOOpa. POpMBI COOCTBEHHOCTH. BHEIIHSISI M BHYTPEHHSS cpeaa
npennpusTus. MaTepuanbHo-TexHUYeckass 0a3a mpousBonacTBa. ChlppeBas U TOIUIMBHO-
JHepreThueckas 0a3a XUMHYECKMX TPOU3BOACTB. [IpOM3BOACTBEHHAas TMporpaMma U
MPOM3BOJICTBEHHAs] MOIIHOCTh MpeAnpuatus. KauecTBo 1 KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIUH.
DKOHOMHUYECKOe O0OCHOBaHWE BBIOOpa CHIpbS U  TOIMBA. PecypcocbepexeHue.
AJNbTEepHATUBHBIE HCTOYHUK ChIpbS U DJHEPruu. MaTepuanbHO-TEXHUYECKHE PECYPChHI
npennpusaTis. OCHOBHBIE MPOW3BOACTBEHHBIE (DOHABI XUMHUYECKUX MPEANPHUITHIA: TOHSITHE,
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KJaccudukanus u cTpykrypa. [loHsTHEe U CTpYKTypa, U OLIeHKa OCHOBHBIX cpecTB. [lokazaTenu
WCIIOJIb30BAaHUsI OCHOBHBIX TMPOM3BOACTBEHHBIX (DOHAOB. M3HOC M amopTu3amus, M OIEHKa
3¢ ()eKTUBHOCTH HCHOJIB30BAaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (HOHIOB. BocmponsBoacTso
OCHOBHBIX cpefacTB. OOOpOTHBIE CpPEICTBA MPEANPHUSITHS: TOHSITHE, COCTaB U CTPYKTYpA.
Ucrounnku (opmupoBanusi o0OpOTHBIX cpeAcTB. OOopaurBaeMOCTh OOOPOTHBIX CPEICTB.
Marepuanbsibple 3anacel Ha npeanpustuu. Tpynosele pecypebl npennpusatus. I[lepconan
NPEANPUITHS B €ro CTPYKTypa. D(PGIEeKTHBHOCTh HCIOJIB30BaHUS TIEpcoHaga W padoyero
BpeMeHH. [Ipon3BOMUTENBHOCTh TpyAa W oruiata Tpyaa. OpraHusanus 3apaOOTHOM TUIaThl Ha
npennpustTui. I[Ipou3BoAUTENEHOCTh TpyZAa: MOHSATHE, MOKA3aTeNIM U METOAbl HM3MEpPEHUS.
NunuBuayanpHass W OOIIECTBEHHAsT MPOW3BOIUTEILHOCTh Tpyna. PesepBel u  (hakToOps
MOBBILICHUS] TPOU3BOAUTENBLHOCTH Tpyna. DopMmbl, CUCTEMBI W pa3Mep OIUIaThl TpyJda Ha
MPEIPUSATHH.

Paznen 3. TexHUKO-I9KOHOMMYECKHMA AaHAJIM3 HHKEHEPHBIX PelleHuil

Jloxonel W pacxolbl Ha MPOU3BOJCTBO, W PEATH3AIUI0 TPOAYKIIMH TPEIITPHUSITHSL.
W3nepxku TPOU3BOACTBA MPOAYKIMH (CEOECTOMMOCTH), MPUOBUIb, PEHTA0EIBLHOCTh U
neHooOpazoBanue. lloHaTHe 3arpaThl Ha TMPOW3BOACTBO M peATHM3AIMI0  MPOAYKIHUU
(cebecrommocTh). Buasl u 3HaueHue kiaccudukaruu 3arpar. CTpykTypa 3aTpar Ha
MPOU3BOJICTBO M PEATU3ALUI0 TPOAYKIUU. TEXHUKO-IKOHOMHUYECKUN aHaIN3 WHKEHEPHBIX
pemienuii. OcOOEHHOCTH pacueTa 3aTpaT Ha MPOU3BOACTBO U PpeaIU3alUI0 MPOAYKLUUU B
KOMIUIEKCHBIX Mpou3BoAcTBax. (OCHOBHBIE TIyTH CHIDKEHHUS 3aTpaT Ha TPOU3BOJCTBO
nponykiuu. Jloxoasl mpennpustus. [lonsatue npuObUM U 10X0Aa MPEANPUATUS, METOIBI HX
pacuera. PeHtabenpHOCTh, €€ BUIBI M METOABI pacdera. [lyTH TMOBBIMICHUS TPUOBLTA H
penTtabenbHOCTH Ha mnpeanpusatusax. lLleHooOpasoBanue u 1eHOBas mnonuTuka. llena Ha
OPOAYKIMIO W TMPUHIMIBI IIeHooOpa3zoBaHus. Buabl meH. CTpykTypa II€HBI, CHUCTEMa IICH.
B3aumMocBsa3u IIEH u U3IEPIKEK. IlenoBas MIOJIUTHKA. Pazpabotka  meHOBOA
ctparerun. DUHAHCOBO-KPEIUTHBIC OTHOIICHUS TPEANPHUITHA M CHUCTEMa HAIOT000JI0KEHUS.
[TonsiTue, coctaB u CTpykTypa puHaHcoB npeanpustus. [lpunuumnel Hanoroo6noxenus. Hamoru
U TUIATE)KH, YCTAHOBJICHHBIC 3aKOHOAATEILCTBOM: BH/IbI, CTABKU, OOBEKTHl HAIOTOOOIOXKEHUS U
CPOKH yIUIaThl Hajora B OIOJIKET.

OO11ee KOJIMYECTBO pa3iesioB — 3.

4 O0beM yueOHOM TMCUMTITHHBI

N B B akanem.
Bunpl yue6HO# paboThI 3a4€THBIX
qacax
€IMHUIIAX
Oo6masi TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 0,89 32
Jlexunu (Jlek) 0,44 16
[Tpaktrueckue 3ausatus (113) 0,45 16
CamocrositesabHas padora (CP) 2,11 76
KoHTakTHas camocTosATebHas paboTa 2,11 0,4
CaMocTOATEIbHOE U3YUEHHE PA3eSIOB AUCLUIIINHBI 75,6
Buja xkoHTpOJIS: 3a4eT ¢ OLEHKOMH
B
N B actponom.
Bupl yue6HO# paboThI 3a4€THBIX
gacax
€IMHUIIAX
O01asi TPYA0EMKOCTh JUCIUILIMHBI 110 Y4e0HOMY TJIAHY 3,0 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 0,89 24
Jlexmn (Jlek) 0,44 12
[Tpaktuyeckue 3ausatus (I13) 0,45 12
CamocrositesbHas padora (CP) 2,11 S7
KoHTakTHas camocTosATebHas paboTa 2,11 0,3
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CaMocTOATEIbHOE N3YUEHHE PA3eSIOB AUCLUIIINHBI ‘ 56,7

Bua koHTpoJs: 3a4eT ¢ OLICHKOH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«IIpukaagHas MexaHuKa B JHepropecypcocoepexenun» (b.1.B.02)
1 Heab AucuMIJIMHBI - 00y4YeHHE CTYJEHTOB TEPMHHOJIOTHH, YCTPOMCTBY, HA3HAUEHUIO
M OCHOBaM pacyeTa Ha MPOYHOCTb, >KECTKOCTb W YCTOMYMBOCTH THUIOBBIX 3JIEMEHTOB
XUMHYECKOTro 000py0BaHUS.

2 B pe3yabraTe wu3ydYeHMs [AUCHMIUIMHBI oOy4yawuiuiics 0O mnporpamMme
0akaJjlaBpuaTa J0JIKeH:

Obradamye ClenyrONIUMHA KOMIETEHIUSIMHU:

- CIOCOOHOCTh MCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JMCLMUILIIMH B
npoecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSITH METOIbl MAaTeMAaTHYeCKOTO aHaiu3a |
MOJICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecieaoBanus (OITK-2);

- TOTOBHOCTBIO  OOOCHOBBIBaTh  KOHKPETHBIE TEXHMYECKHWE PpEUIeHHs] MpH
pa3paboTKe TEXHOJOTHYECKUX TMPOIECCOB; BBHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHUH,
HaIlpaBJ€HHbIE Ha MHHHMMM3ALMI0 AHTPOIOTEHHOI'O BO3JEUCTBUS HA OKPYKAIOIIYIO Cpedy
(TIK-5).

3nameo:

- OCHOBHBIE YypaBHEHHUSI W METOJbl PEUICHUs 3aJad CONPOTUBIICHUS MaTepUATIOB U
JeTajiell MaIiuH;

- OCHOBHBIE METOJbl PACUE€TOB Ha MPOYHOCTb, )KECTKOCTh U YCTOMYUBOCTH JIEMEHTOB
KOHCTPYKUMI MalllMH W anmaparos;

- OCHOBBI TEOPUHM pacuera JeTajedl M Y3JI0B MallMH U allapaToB XUMHUYECKOU
TEXHOJIOTHH.

Ymems:

- MPOBOJAMTH PACUYEThl 3JIEMEHTOB KOHCTPYKLUMH HAa OCHOBE METOJOB COIPOTUBIICHUS
MaTepHuaJoB;

- paccuUuThIBaTh U KOHCTPYMPOBATH JE€TATN MAIIHMH 10 UCXOIHBIM JaHHBIM;

- TNPOW3BOAUTH pACUEThl IO OCHOBHBIM KPHUTEPHSIM pPabOTOCTIOCOOHOCTH H
KOHCTPYUPOBAHHUS I€TaJICH MaIIUH.

Braoemy:

- HaBBIKAMM pacyeTa CONPOTUBIICHUS MAaTEPUAIOB AaHATUTUYECKUMHU METOJIAMU;

- HaBBIKAMH BBHIOOpA MAaTEPUAIIOB IO KPUTEPUSIM ITPOYHOCTH;

- pacyeTaMHM THNOBBIX JE€Tajled MAIlWH, MOJIb3YSACh CIPABOYHOM JIUTEPATypoOil M
I'oCTamu.

3 Kpatkoe conep:kanue IUCHUNIUHBI:

Paznen 1. «Onpenenenne peakuuii onop. Pacraxenne-caxaruer

1.1. Onpenenenune peakui onop.

AOGCOIOTHO TBEPIOE TENO0. DIIEeMEHThI cTaTUKU. OCHOBHBIC MOHATHS. AKCHOMBI CTAaTHKH.
YpaBHeHus paBHOBecHs. CBS3U U UX PEAKIIUU.

1.2. PacTsixeHue-cxaTue.

OcCHOBHBIE JOMYIIEHWs W TPUHLHUIBI CONPOTHUBICHHUS MaTepuaioB. MeTox cedeHuil.
Hanpspxenus, nepopmanuu u nepemerieHusi. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX
YCUJIMA, HanpsokeHWd U nepeMenieHud. CTaTUYecKu  ONpeleauMble U CTaTHYECKH
HeompeaeauMble 3a1aun. JuarpaMmmMbl pacTsKeHUs! U1 IIACTUYHBIX U XPYNKUX MaTepUaliOB U
X XapakTepuCTHKU. J[lomyckaemple HanpspKEHUs. YCIOBUE MPOYHOCTH IPU  PACTSIKEHUU
(cxaTum).

Paznen 2. «Kpyuenue. U3ruod».

2.1. Kpyuenue.

3akon ['yka npu cnBure. BuyTpeHHue cuioBbie (pakTopbl Ipu KpydeHuu. Hampsokenus B
CTEPKHSIX KPYIJIOTO CEYEHUs. Y CJIOBUE MPOYHOCTH MPU KPYUECHHH.
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2.2. 3ruo.

I'eomeTpryeckne XapakTEpUCTUKH IJIOCKUX CedeHUU. [oHATHE 4MCTOro U IOnepeyHoro
u3ru6oB. IlpaBuna mOCTpoeHUS OSMIOp TONEPEYHbIX CHJI W HM3rHOAIONUX MOMEHTOB.
OmnpeneneHre HOPMAJbHBIX HANpsOKEHUH. YCIOBHE MPOYHOCTH Tpu u3rude. OmpexneneHue
KacaTeJIbHBIX HanpsokeHui. ParmonanbHapie OpMBI CEUCHUH.

Pa3nea 3. «Ci10:kHO€e HANIPSIAKEHHOE COCTOSTHHEY.

3.1. CioxxHO€ HanpsiKEHHOE COCTOSTHUE.

OcCHOBBI TEOpUH HANpPSHDKEHHOIO COCTOSHHUA M TUINOTE3bl npodHocTH. Ilonstne
HaANPSDKEHHOTO COCTOSsIHMS. [ J1aBHBIE TUIOMIAIKK U Ti1aBHbIE HanmpspkeHus. OOO0OIIEHHBIN 3aKOH
I'yka. HaznaueHue rumnore3 npodHoCTU. [IoHATHE HKBUBAJICHTHBIX HAINPSOKEHUNM U KPUTEPUEB
IIPOYHOCTH.

3.2. TOHKOCTEHHBIE COCY/BI.

TOHKOCTEHHBIE COCYAbl XHUMHUYECKUMX MPOM3BOACTB. OmnpenesieHHe HamnpsHKEHUW 10
6e3mMoMeHTHOI Teopun. OcHOBHBIE ponyuieHus. BoiBon ypaBHenus Jlaruaca. Pacuer
TOHKOCTEHHBIX 000J104eK Mo ypaBHeHHIo Jlamjgaca M MO CTaHAApTU30BAaHHOW METOJMKE.
VYcnoBue npoYHOCTH.

3.3. Pacuer cxkaThIX CTEpKHEM HA yCTOMYMBOCTb.

VY CcTolUMBOCTD 37€MEHTOB KOHCTPYKIMA. [IoHSITHE KpUTHYECKO# CHITbl M K03 duimenTa
3amaca mpoyHOCTH. Pacuer kpuTudeckoit cuiiel o Ditniepy. [Ipenens mpumMeHUMOCTH GOPMYITBI
Oiinepa. [IpakTuyeckuii coco0 pacuera Ha yCTOMYUBOCTb.

Pa3nen 4. «/leTanu mammn».

4.1. CoenuHeHue AeTaiei MallivH.

Knaccudukanus aeraneld MamviH W anmaparoB XMMHYECKHX MPOU3BOJICTB. Pe3pOoBbIC
coeauHeHusi. Pacder OONTOBBIX COCOUHEHUN TNPHU TOMEPEYHBIX M MPOAOJBHBIX HArpy3Kax.
[[InoHouHsle coenuHeHus. HazHaueHne m BUAbBl MINOHOK. Pacyer mMIMOHOK Ha cpe3 U CMATHE.
Bunger cBapku. O6nacte npuMeHeHus. Buibl cBapHBIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaxXJIECTOYHBIX IIIBOB.

4.2. Banbl 1 ocH, UX ONOPHI U COENUHEHUS.

Baubl, ux xnaccudukanus u HazHaueHue. Ocu. [IpoeKTHpOBOUYHBIE pacueThl BAJIOB
oced. llogmmnHuku ckonabkeHWs. Marepuanel Brianpiued. llogmmMnHUKKM — KaveHwHs.
[IpuHIIMNIIATbHOE yYCTPOMCTBO M OCHOBHBIE TE€OMETpPUYECKHE pa3mephl. JlocToMHCTBa,
HEIOCTaTKW M OOJIACTH TNPUMEHEHHUS TMOJIIMIHUKOB KauyeHHs M CKolbxeHus. [IpuBojaHble
mybTel. Ha3znauenune. Kmaccudukamus MypT 1Mo npuHIHUINY IEHCTBUS W XapaKTepy paOOTHI.
[Mopsinok mox6opa My(pT 1 OCHOBBI TPOYHOCTHOTO pacyeTa.

4.3. Mexanuyeckue nepeaayu.

3y6uatsie mepemaun. OKpykHOe M paguanbHoe ycunus. Pemykrtopsl. Ompexnenenue u
knaccudukanus. [Ipumepsl cxem peayKTopoB.

OO11ee KOJIMYECTBO pa3iesioB — 4.

4 O0beM yueOHOH THCHUIIINHBI

o B 3aueTHBIX B akanewm.
Buapr yaeOHO# paboThI

eAMHMIIAX yacax
O0mas TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
KoHTakTHas camocTosATebHas paboTa 599 0,4
CaMocTOATEIbHOE N3YUEHHE PA3esIOB JUCLUIIINHBI ' 79,6

Buja xkoHTpOJIS: 3a4eT ¢ OLEHKOMH

75




N B 3aueTHbIX B actponom.
Bunapr yaeGHO# paboThI
eAMHHIIAX gacax
Oo0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaAHY 4,0 108
KonTakTHas padoTa — aylIMTOPHBbIE 3AaHATHS 1,78 48
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
KoHTakTHasi camocTosATebHAs paboTa 299 0,3
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI ' 59,7
Bua koHTpoJs: 3a4eT ¢ OL[CHKOH

AHHOTauA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«HaueprartenbHas reomerpus» (b1.B.03)

1 IeJn AUCHMIUIMHBI — U3yYEHHUE CBOWCTB TPEXMEPHOTO MPOCTPAHCTBA U METOJOB
0TOOpaKEHHMsI €ro Ha IIOCKOCTh YepTexa.

2 B pe3yabTare wu3y4YeHUs: JUCHUIUIMHBI O0y4YaWNIWiiCi MO Tporpamme
0akaJjlaBpuaTa J0JIKeH:

Ognadems cnenyrommumu oomekynsTypabivu - (OK) u  mpodeccunonansabiMu  (ITK)
KOMITCTCHITHSIMU:

- CIOCOOHOCTRIO K cCaMOOpTraHu3aIy u camoodpasosanuio (OK-7);

- CITOCOOHOCTHIO HCIOIb30BaTh HOPMATHBHBIC JOKYMEHTEHI 110 Ka4eCTBY, CTaHIApTU3AIIUH

u ceprudukanuu npoaykroB u uznenuit (I1K-4);

3nams:
CIOcO0BI 0TOOPaXKEHHsSI TPOCTPAHCTBEHHBIX (JOPM Ha IIOCKOCTH;

- TpaBWJIa ¥ YCIOBHOCTH IIPH BBITIOJTHEHUH YEPTEKEH;

- BUJIbI CHMMETPHH F€OMETPUYECKHUX QUTYD;

- BO3MOYKHOCTH TIPUMEHEHHUS METO/IOB HauyepTaTeIbHOW TEOMETPHH I PEUICHUS
(U3UKO-XMMUYECKHX 33/1a4.

Ymems:

- BBIMOJHATh U YUTATh YEPTEKHU T€OMETPHUUECKHX MOJENed C y4eTOM JIeHCTBYIOIIUX
CTaHJApPTOB.

Braoems:

- C1oco0aMu ¥ pUeMaMH U300payKEHUS MPEMETOB Ha TUIOCKOCTH.

3 Kpartkoe coapep:xkanue TUCUMIIIMHBI:

Beenenne. Ilpenver u mMeToapl HauepTaTrenbHOM reomerpuu. Kparkue mcropudeckue
cBeZieHMs. 3a/1adyll U MECTO Kypca B MOATOTOBKE OakaaBpa XUMUUYECKOW TEXHOIOTHH.

Pasnea 1. O0mue npaBuiia BbINOJHEHUS YepTeKei.

1.1. TlpaBuna BwIMOTHEHUsT W odopmieHus uepTexkedd B coorBercTBUH ¢ ['OCT.
®opmartsl: pazmepsl U 0003HaUEHHE OCHOBHBIX M JIOTIOJHUTENBHBIX (opmaroB. Pacnonoxenue
dopmaroB. MacmTab: HaTypaJbHBIA MacmTad, CTaHAAPTHBIE MAacIITaObl YMEHBIICHUS |
yBenuueHus. JInnuu: tunsl 1 ToamuHa JuHui. [pudT: THns u pasmeps! mpugpToB. OCHOBHbIE
HAAMKUCH rpaUueCcKUuX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnoctpoeHuss. COIpsHDKEHHsS: OCHOBHBIE BHIbl M IpaBUIIA
BBIIIOJIHEHMS. YKIIOHBI U KOHYCHOCTH: pacueT M IpaBHJIa HAaHECEHHs Ha deprexe. JleneHue
OKpPYHOCTHU Ha paBHbIe yacTU. HaHEeceHNe BBIHOCHBIX U Pa3MEPHBIX JIMHUHA Ha YEPTEKE.

Paznen 2. IlpoeunpoBanue reomerpudeckux puryp.

2.1. Meron npoekumii. Bunael npoennposanusd. LleHTpanbHOEe IpOEUUpPOBAaHUE: LIEHTP
MPOEUUPOBAHUS, IUIOCKOCTh MPOCKUUWA, MpoeHupyromuye Jyud, npoekuun. CBolcTBa
LEHTPAJIbHOTO IMPOEUUpOBaHUs. JIOCTOMHCTBA M HEAOCTAaTKU ILIEHTPAIBHOIO IPOELUPOBAHUS.
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[TapannensHoe  mpoeuupoBanue. Hampasnenue — npoenupyrommx — Jgydeil.  CBolicTBa
napajuleJbHOrO  IpoeuupoBaHusd. lIpoenypoBaHue  KOCOYrojabHOE M HPSIMOYIOJIbHOE
(opToronanpHOe). CBOWCTBa OPTOTOHAILHOTO TpoenupoBaHus. OOpa3oBaHUE KOMIUIEKCHOTO
yeprexa (3mropa Monska). OpToroHanbHblii yepTesk Toukd. Koopaunatel Touku. IToctpoenue
TOYKH T10 €€ KOOpJIMHATaM.

2.2. llpssmbie muauK. CriocoObl 3a1aHust NpsAMON Ha yepTexke. Kiaccudukanus npsiMbIx
[0 PACMOJOXKEHUI0 OTHOCUTEIBHO APYT Apyra: HpsMble MepeceKaroluecs, napajjieibHble U
ckpemuBaromuecs. Kinaccupukanusi npsiMbIX OTHOCHUTENIBHO IUIOCKOCTEH MPOEKIMiA: MpsMBble
OOLIEero ¥ YacTHOTO MOJIOKEHUS — MPsAMbIE YPOBHS U npoerupytonye. [IpuHaniexxHocTb TOUKU
npsMoil. Teopema o MpoeupOBaHUM MPSMOTO YIJIA.

2.3. ITnockocth. CriocoObI 3a1aHus IIIOCKOCTH Ha yepTexe. Knaccudukaius miockocTei
[0 PACHOJOKEHUIO OTHOCUTENIBHO IUIOCKOCTEH MPOEKIHMA: IUIOCKOCTH OOIIero M YacTHOTO
MOJIO’KEHHUS — MPOeUUpYIoIre U YpoBHs. [IpHHaIIEKHOCTh TOUKH U MPSAMOM MIOCKOCTH.

24. Kpusbie nuauu. Krnaccudukanmss KpHUBBIX: [HMPKYJbHbIE U JIEKaJbHBIC,
3aKOHOMEpHbIE U He3akoHOMepHbIe. [lopsanok kpuBoit nuHuu. [110cKkue KpUBbIe TUHUU BTOPOTO
nopsiika: JuMInc, mnapabona, runep6oia. IlpocTpaHcTBeHHBIE KpHBBIC: IUIMHIpPUYECKAs U
KOHUYECKasi BAHTOBBIC JINHUU.

2.5. TloBepxnoctu. OOpa3zoBaHMe W 3aJaHME I[IOBEPXHOCTEH Ha  4YepTexKe
(KMHeMaTHYeCKH W KapkacHbIM crocoOwl). [loHsatne o0 ompeaenurene MOBEPXHOCTH.
Knaccudukanus moBepxHOCTEH: IMHEWYAaThle M HEJIMHEWYaThle, MOBEPXHOCTH BpalleHUS,
MOBEPXHOCTU C JABYMS HANpaBISIOIMIMMHU W IUIOCKOCTBIO Mapajuienu3Ma. BHHTOBBIE
MOBEPXHOCTU. XapaKTepHbIC IMHUU TOBEPXHOCTEN BpAIlEHUS: MEPU/IMAHBI, TJIaBHBII MEpHUIUAH,
napasuiesiu, 3KBaTop, ropio. [IpuHaaiexHoCTh TOYKH MTOBEPXHOCTH.

2.6. T'eomerpuueckue Tena. IIpoeKuy MHOTOTpaHHUKOB (TpaHHBIE TE€OMETPUYECKHE
Tena), B TOM YHCJE MpaBUIbHBIE (TETpadap, TeKcadIp, OKTadJp, AOJAEKadp, UKOCadAp), Tena
BpallieHus (IWINHAP, KOHYC, 11ap, TOp).

2.7. Cummerpusi reoMmerpudeckux ¢uryp. CHMMETpHS OTHOCHUTEIBHO TUIOCKOCTH,
npsiMoi, Touku. CUMMETpU BpallleHUs, TOPSAJOK OCH CUMMETPHH.

2.8. OmnpeneneHrue HATypadbHOW BEIMYHMHBI OTpPE3Ka NPSIMOM U TUIOCKOW (PUTYPHL
OmnpeneneHue HaTypaldbHON BETMYMHBI OTpe3Ka MPSIMOM  CIIOCOOOM  MPSIMOYTOJBHOTO
TpeyrojbHUKa U CHOcoOOM MPOEHUPOBAaHUS Ha JOMOJHUTEIbHYIO IUIOCKOCTh. [locTpoenue
HATypaJIbHON BETUYMHBI TNIOCKON (DUTYPHI.

2.9. [TIlepeceuenue reoMeTpuU4ecKux o00pa3oB. IlepeceyeHne MHOTOTPaHHUKOB,
MHOIOTpaHHHMKa C IOBEPXHOCTbIO BpalleHus. llepeceueHne NMOBEpXHOCTEW BpalIEHUS: ABYX
MPOCHUPYIOMUX IMOBEPXHOCTEHW, Mpoeuupyomei ¢  Henpoeuupyromeit. Ilepeceuenue
HENPOELUPYIOLMX IOBEPXHOCTEN BpalleHWs C NapauleJbHBIMM oOcsiMH. Teopema o
NEepeceyeH COOCHBIX TOBEpXHOCTe BpamieHus. IlocTpoeHune nuHUM —TepeceueHust
HENPOELUPYIOIMX IOBEPXHOCTEH BpALIEHUS C IEPECEKAIOIIMMMCS OCSIMH  METOA0M
KOHIEHTpUYeckux cdep. YacTHble cilydau MepecedyeHus MOBEPXHOCTEH BTOPOro MOpsIKa:
TeopeMa MoOHXka U ee CIIEICTBUE.

Paznen 3. Uzoopaxkenust npeameron no 'OCT 2.305-2009.

3.1. U3o6paxenns. Bunasl n3o6paxkenuit mo 'OCT: Buubl, pa3pesbl, CEUCHHsI, BBIHOCHBIC
anemeHTbl. OcHOBHBIE BHUbI. [71aBHBIN BuA, TpeOOBaHUS, MPEIbIBISIEMbIE K TJIABHOMY BHIY.
JlononHUTENbHBIE U MECTHbIE BUABL. Pa3pesbl, kiaccuukanus pa3pe3oB IO PACHOJIOKECHUIO
CEKYIIe IUIOCKOCTM OTHOCUTENBHO IUIOCKOCTEH MPOEKIMI: pa3pe3bl BEPTUKAIbHBIE,
TOpPU30HTAJIbHBIE M HaKIOHHBbIE. Knaccudukanus pa3pe3oB MO YMCIY CEKYIIUX IUIOCKOCTEH:
pa3pe3bl MpPOCTbIE W CIOKHBIE — CJOXHBIE CTYNEHYaThble M CIIOXKHBIE JIOMaHbIE pa3pe3bl.
CoBmenieHHble  u300pakeHus. MecTHble pas3pesbl. CedeHusi HaJOKEHHbIE M BBIHECCHHBIC.
BriHocHbie anemenThI. [IpaBriia 0603HaueHUS N300payKeHUM.

3.2. HakyionHble ceueHus: reomeTpruyeckux tei. [loctpoeHne mpoekuuii 1 HaTypajlbHbIX
BEJIMYMH TEeOMETpUYECKHX TeJ. HakioHHble ceueHuss MHOTOrpaHHUKOB. Bunubl u mpasuiia
IIOCTPOCHUS CEUYEHUN LMIMHApPA. 3aBUCUMOCTb BHJAA HAKJIOHHOTO CEYEHHs KOHyca OT
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pPacroJIOKEeHUsI CEeKylIel IMIOCKOCTH OTHOCUTENIbHO OCcH KOHyca. HakiioHHBIE cedeHMs miapa.
HpaBI/IJIa MOCTPOCHUS HAKIIOHHBIX CEUEHUU COWICHCHHEBIX TEl.

3.3. AxcoHoMeTpuyeckue ueprexxku wu3fenuii. OOpa3oBaHHE aKCOHOMETPHYECKOTO
yeprexa. IlepuuHas u BTOpHUYHAs MPOEKILINH. Koadduuumentsr HCKaKEHUS
aKkCOHOMeTpHuueckoro ueprexka. l[lepexon oT HarypaldbHbIX KO3()PPHUIMEHTOB MCKaXKEHUSA K
MMPUBCACHHBIM. BI/I,Z[BI AKCOHOMCTPHHU. Brimonnenune qepTemef/’I MHOT'OYT'OJIbHUKOB n
OKPY)KHOCTEH B TIPAMOYTOJIbHOM M KOCOYTOJIBHOW (TOPU3OHTAIBHOM U  (PpOHTATBHOM)
U30METPUIX. AKCOHOMETPUUYECKUE YePTEKU T€OMETPUUECKUX Tell. Pa3pe3sl B akCOHOMETPHH.

3.4. TlpumeHeHnue oOpa3oB W METOAOB HAUEPTATEIHHOW TEOMETPHH IJIsi PEIICHHS
bu3UKO-XMMHYECKUX 3a1ad. ['padudeckoe n300pakeHne coCTaBa MHOTOKOMITOHEHTHBIX CUCTEM:
OTPE30K COCTaBa, TPEYroJIbHUK COCTaBa, TETpadAp cocrasa. I paduueckoe n300pakeHNUE CBOWCTB
MHOTOKOMIIOHEHTHBIX cHcTeM. ['padudeckoe H300pakeHHE CTPYKTYpHl BEIIECTB, MPUMEPHI
M300pakKCHHS BEIICCTB.

OO11ee KOJIMYECTBO pa3iesioB — 3.

4 O0beM yueOHOM TMCUMILITHHBI

Bunsl yueOHoi paboThI B 3auerHbIX B akanem.
eIMHUIIAX Jacax

O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY ILUIaHy 4.0 144
KonTakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 48
Jlexunu (Jlek) 0,44 16
[Tpaktrueckue 3ausatus (113) 0,67 24
JlabopatopHsie 3austus (J1ad) 0,22 8
CamocrositesibHas padora (CP) 2,67 96
KoHTakTHas camocTosTeNbHas paboTa 267 0,4
CamocrosiTeIbHOE U3YUCHUE PA3ICNIOB TUCIUILIIMHBI ' 95,6

Bua koHnTpoJis: 3a4eT ¢ OLICHKOH

Bunel yueOHoit paboThI B 3auerHbIX B actponom.
eIMHUTIAX Jacax

OO0mas TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 1,33 36
Jlexnuu (Jlek) 0,44 12
[Tpaktrueckue 3ausatus (113) 0,67 18
JlabopatopHsie 3austus (J1ad) 0,22 6
CamocrositesibHas padora (CP) 2,67 72
KonTakTHas camocTosiTenibHas paboTa 267 0,3
CaMOCTOSTETbHOE N3YUCHHUE PA3IeSIOB JUCITUTIIMHBI ’ 71,7

Bua konTpoJis: 3a4eT ¢ OLICHKOM
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AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«Teopus BepoATHOCTEH U MaTeMaTHYeCKasd CTATUCTUKA B 0XPaHe OKPY/KAIOLIEH cpeabl U

PalOHATHLHOM HCIOJIL30BAaHUH NMPHPOIHBIX pecypcon» (B51.B.04)

1 Heab DuCUMIUIMHBI - (OPMUPOBAHUE Y CTYIACHTOB CHCTEMBI OCHOBHBIX IOHSTHH,
UCIIOJIB3YEMBIX I IOCTPOEHUS BAXKHEWIIMX MAaTeMaTUYECKUX MOJENeH, H yMEeHUus
HCII0JIb30BaTh MAaTEMAaTUUECKUE METO/IbI JIJIsl OMUCAHUs Pa3IUYHBIX ITPOLIECCOB.

2 B pe3yabraTe uU3yYeHHsl MCUUILIMHBI O0y4YawIIMiicsi 1O NporpamMmme
O0akaJiaBpHaTAa J0JI/KeH:

Obnadams cnepyrommmu  oodmenpodeccnonanbHbiMu (OITK) u mpodeccuoHanbHBIMU
(ITK) xoMIieTeHUUSIMU:

- CIOCOOHOCTBIO ~ HCIIOJIb30BaTh  OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYUYHBIX
JUCIUIUINH B Mpo(deccHoHalbHOM NeATeNbHOCTH, NPUMEHSATh METOJAbl MaTeMaTH4YeCKOIro
aHaJM3a ¥ MOJICIIMPOBAHUS, TCOPETUUYCCKOTO U IKCIIepUMeHTaIbHOTro uccaenoanus (OI1K-2);

- CIIOCOOHOCTBIO TUIAHUPOBATH OSKCIIEPUMEHTAIBHBIC WCCIEIOBAHUS, TOIY4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJydeHHBIC pe3yabTaThl (ITK-15).

3namo:

- OCHOBBI TEOPHH BEPOSATHOCTEW U MATEMATHUYECKON CTATUCTUKHU;

- MaTeMaTHYeCKUEe TEOPUM M  METOABI, JIEKallMe B OCHOBE IOCTPOCHHUS
MaTeMaTUYEeCKUX MOJCIICH;

— OCHOBBI IPUMEHEHMSI MATEMAaTUYECKUX MOJIETIEN U METOI0B.

Ymems:

- BbIOMpATh MaTeMaTHYECKHE METOJbl, NPUTOIHBbIC ISl PEIIEHUS KOHKPETHOM
3a/1a4u;

- WCIIOBb30BaTh MaTEMaTUUYECKUE TMOHSTHUS, METOABbl MU MOJENU [JIsi OINUCAHUS
Pa3JINYHBIX MIPOLIECCOB;

- BBISIBJIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, JIEKAlllMe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- MCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00paOOTKH TaHHBIX;

- MPUMEHATh MaTEeMaTHYE€CKUE 3HAHUS HA MEKIUCLIUILTMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU  (yHJIAMEHTAbHBIX  MAaTEeMAaTHYECKUX TEOpUA UM  HaBBIKAMU
HCITOJIb30BAaHUs MATEMATHYECKOr0 anmnapara;

- METOJaMH CTaTUCTHYECKON 00paboTKH HH(POPMAIIHH.

3 Kpartkoe cogep:kanue TUCUHNIHHBIL

Pazgen 1. Teopuss BepositHOcTeii. CayuyaiiHble BeJIUYHHBI M HMX 3aKOHbI
pacnpeneieHust

[Ipeamer Teopum BepositHOcTei. CiywaitHbie cOOBITHA. [IpOTHBOIONOXKHBIE COOBITHS.
HezaBucumbie coObitua. OtHocuTenbHass dactoTa. Kiaccuyeckoe ¥ reOMETpUYEcKOe
ONpENETICHUE BEPOSITHOCTH. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOIbl BBIUMCICHUS
BeposiTHOCTeH. IlpocTpaHcTBO  a1eMeHTapHBIX — coObiTuil.  Kitaccuueckoe — ompexaeneHue
BEPOSTHOCTH.  AnreOpa  COOBITHH: TEOPEMbI O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpPOSATHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yromux
MOJIHYIO TpyIITy. AKCMOMAaTHYECKOE ONpPEAEIeHUE BEPOATHOCTH. CTaTUCTUYECKOE ONpPENETICHUE
BEPOSATHOCTH. Y CIIOBHAsl BEPOSATHOCTb. Te€opeMbl O BEPOATHOCTH NPOU3BEACHUS 3aBUCHUMBIX U
He3aBUCHUMBIX coObITHH. [lomHas BeposTHOCTh. [loBTOpHBIE McnbITanusa. @opmyna beprysmm.
JloxanpHas u uHTErpansHas reopemsl Myaspa-Jlamaca. @opmyia Ilyaccona.

[TonsiTne ciaydaitHOW BeIWYUHBI. J[MCKpETHBIE U HEMPEPHIBHBIE CIIyYaWHbIC BEIIMYHUHBI.
3aKkOH pacrpeseieHus CilydaifHo! BennyuHbl. OYHKIUS pacnpeaesieHus, ee CBOMCTBa, rpaduxk.
[InoTHOCTH pacrpenesieHus] HEMPEPHIBHOW CIyYalHOW BEIMYWHBI (TUIOTHOCTH BEPOSITHOCTH).
dopMyna sl BEpPOSITHOCTH IIONMANAHUS HENPEPBIBHOM CIyYalHOW BEJIIMYMHBI B JIAHHBIN
MHTEpPBAaJ, BHIPAKEHHBIM Yepe3 IUIOTHOCTh BEPOSTHOCTH, F€OMETPHUYECKHH CMBICT (OPMYJIBL
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bunommanbHOE pacrpezaenenue, pactpenenenre IlyaccoHa, paBHOMEpHOE pacIpeaesieHue,
HOpPMAaJIbHOE PACIIPENEICHUE, SKCIIOHEHIIMAJILHOE Paclpeie/iCHUE.

Pa3zgen 2. MaremaTnueckasi CTAaTUCTHKA

[Ipenmer Maremarnueckoi  ctaTUCTUKU. (OCHOBHBIE 3aJayd  MaTeMaTHUYECKOU
cTtaTucTuku. Bpibopounbrii Meroa. Cratuctuueckoe omucanue. BwiOopku. ['mctorpamma u
nonuroH 4actoT. Craructudeckas (dMmupudeckas) (QyHKIUsS pacrpezaeneHus. BoriOopouHbie
XapakTepUCTUKU U ux pacnpenenenus. CocrostenbHble, 3(G(EKTUBHbIE CMEIIEHHBIE U
HECMEIIEHHbIE OLICHKU MapamMeTpoB. CTaTHCTUYECKOE CpEeHEe, CTATHUCTHYECKas TUCIIEpCUsl U
CTaTUCTUYECKOE CPEIHEE KBAIPATUYHOE KaK TOYEUHBIE OLICHKA HEM3BECTHBIX: MAaTEMATUYECKOTO
OXKHMJIaHUSI, TUCTIEPCUU, CPEAHETO KBAJPAaTUYHOTO OTKIIOHEHUs. JlOBepUTEIbHbIE UHTEPBAIBI U
MHTEpBaJibHbIE OLIEHKU. JloBepuTeNbHBIE OIIEHKHM HEU3BECTHONM BEPOSTHOCTH MO OONbIIUM
BbIOOpKaM. JloBepHuTenbHAs OIEHKa MAaTEMAaTUIECKOTO OXKUIAAHUS TIPU HEU3BECTHOU TUCIIEPCUU.
JloBepuTenbHas OIEHKAa CpPEAHEro KBaJApPAaTUYHOIO OTKJIOHEHHS. TouHble BBHIOOPOUYHBIE
pactpenenenusi: Ctpiogenta (t- pacnpenenenue), Pumepa-Cuenexopa (F-pacnpenenenue),
[Mupcona (y*-pacnpenencune). IIpoBepka CTATUCTUYECKHX TUIOTE3. MaTeMaTHUeCKHe METOJbI
MPOBEPKHU CTATUCTUUYECKUX TUIIOTE3. DIEMEHTBI TEOPUU KOPPEIISIIIIH.

OO6111ee KOJIMYECTBO Pa3ALiioB — 2.

4 O0beM yueOHOM TMCUMILTHHBI

Bunapr yaeGHO# paboThI B 3ayerHBIX B akanewm.
SAMHHIIAX Jacax
Oo0masi Tpy10eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTakTHas padoTa — aylIMTOPHbIE 3AHATHS 1,33 48
Jlexmn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenbHas paboTa 167 0,2
CamocrosiTebHOE U3YUCHUE PA3ICIIOB TUCIUILIIMHBI ' 59,8
Bua koHnTpoJis: 3ayerT
Bunapr yaeGHO# paboThI B 3avernpix | B actponom.
SAMHHIIAX Jacax
OO0masi TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonTakTHas padoTa — ayiMTOPHbIE 3aHATHS 1,33 36
Jlexnuu (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP) 1,67 45
KonTakTHas camocTosiTenbHas paboTa 0,15
1,67
CaMOCTOSTETbHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 44 85
Bua konTpoJs: 3a4yeT

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«MaTepuaJioBeeHNe U 3alIIUTA OT KOPPO3UM [IJIS IJHEPro- U pecypcocheperaouux
npoueccoB Xumu4ueckoii Texnosornm» (51.B.05)

1 Heab AUCUMIUIMHBI — TIPUOOpPETEHUE CTYJICHTAMH 3HAHWUW, HEOOXOAMMBIX IS
CaMOCTOSITENILHOTO PEIICHUS BOPOCOB, CBS3aHHBIX C BEIOOPOM MaTepHasioB JUisl 000pyA0BaHUs
XUMUYECKHUX TMPOU3BOJICTB C YUETOM YCJIOBHH IKCIUTyaTallud, a TaKXKe C TMMO3HIMH DHEPro- u
pecypcocOepeReHuss U OXpaHbl OKPYKAIOIEH cpebl.

2 B pesyiabTrare wu3y4YeHHs JAUCHMIUIMHBI OOy4yawuuiicssi 1o mporpamme
0akajaBpHaTa JOJIKEH:
Obnadams CIETyIOMUAMHA KOMITICTCHITUSIMU
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- CHOCOOHOCThH MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLMILIUH B
npo(ecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSATh METOJIbl MAaTEeMAaTHYeCKOTO aHaiu3a u
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO rccieaoBanus (OITK-2);

- CIOCOOHOCTh YYacTBOBaTh B COBEPIICHCTBOBAHUHM TEXHOJOTHYECKHX IPOIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsl, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXAIOIIYI0 Cpeay
(IIK-2);

- CIIOCOOHOCTH MCIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI 110 Ka4eCTBY, CTaHIapTU3ALNH
u ceprudukanuu npoaykroB u uznenuit (I[1K-4);

- TOTOBHOCTh OOOCHOBBIBATH KOHKPETHBIE TEXHMYECKHE pEIIeHHs] TpU pa3paboTke
TEXHOJOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTHH, HApaBICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOT0 BO3/ICHCTBHUS Ha OKpyskarorlyio cpeay (ITK-5);

3namu:

-K1accuuKauio, CTPYKTypy, COCTaB M CBOWCTBa MAaTE€pUAIOB, HCIIOJIB3YyEMbIX B
XUMHUYECKON TEXHOJIOTHH, HEPTEXUMUN U OUOTEXHOJIOTUH;

-MapKUPOBKY MaTepHasiOB, UCIOJb3YEMBbIX B XUMHUYECKONW TEXHOJIOTUH, HEPTEXUMHUHN U
OMOTEXHOJIOTHH, IO POCCUUCKIM U MEXKIYHAPOIHBIM CTaHIAPTaM;

-OCHOBBI KOPPO3UHU METAIIIIOB, PUHIIUITBI K METO/IbI 3aIUTHI OT KOPPO3HH;

-IIPUMEHEHUE MAaTEPUaJIOB, HCIOIb3yEMbIX B XUMUYECKOW TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOJIOTHH, C TIO3UINI YHEPTO- U pecypcocOepexeHus Mpu ux rnepepadboTke;

-OCHOBHBIC KOHCTPYKIIMOHHBIE U (DYHKIIMOHAJIBHBIE MAaTepUaNbl, NPUMEHSEMbIC B
XUMHUYECKON TEXHOJIOTUHU,, HEPTEXUMUU 1 OMOTEXHOJIOTUH;

Ymemns:

- aHANM3HUPOBaTh (U3UKO-XMMHUYECKHE M MEXaHWYECKHE CBOICTBa MaTepuajoB, HX
KOPPO3HMOHHYIO CTOMKOCTb U TEXHOJIOTHYHOCTB;

- palMoHaJIbHO MOI00paTh KOHCTPYKIIMOHHBIN MaTepHall 111 XUMHUKO-TEXHOJIOTHYECKOTr0
npoliiecca ¢ y4eTOM METOO0B 3alIUThI OT BO3MOXHOTO BO3JEHCTBUS TEXHOJIOTHUYECKOM CPEeIbI.

Braoemy:

- MPOCTEHIIMMHU ONEpPALMSIMU ONPEIEICHUSI CBONCTB MaTepUaAlOB, HCIOJIb3YEMbIX B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOJIOTHH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paznen 1. BBenenue. ®@u3NKO-XMMHUYECKHE OCHOBbI MATEPUAJIOBEIEHH S

MarepuanoBeqeHue Kak Hayka: IIeNd, 3aJa4d W 3HA4YCHHE TUCHUIUIMHBEL OOrue
TpeOoBaHUs, IPEabIBIsIEMble K MaTeprallaM B 3aBUCUMOCTU OT YCJIOBHM HCIOIb30BaHUS WIN
sKcIUTyaTanuu. Pa3BuTue Hayku o Marepuanax. Poiab pycCKUX YYEHBIX B pPa3BUTHUU HAYKH.
Joctuxenuss B o0nacTd  CO3JAaHMSI  HOBBIX  MaTepUajoB, TEXHUKO-3KOHOMMYECKas
3¢ (HEeKTUBHOCTh UX MPUMEHEHHUS. 3HAUCHUE MATePUANIOB B PA3BUTUU XUMHKO-TEXHOJIOTHIECKHIX
MIPOIIECCOB U 0OCCTICUCHUH MX 0€30MMacCHOCTH.

OcCHOBHbIE TMOHATHUS O CTPOCHUM, CTPYKTYpe H CBOMCTBaX MarepuanoB. MeTobl
U3YYEHHUSI CTPYKTYpPbI U CBOMCTB MaTepUaoB.

Crpoenne marepuanoB. OCHOBHBIE THIIBI KPUCTAUIMYECKHX pereTok. Kimaccudukarus
KPUCTAJUIOB IO TUNAM CBA3U. AHHU3OTPONHS CBOMCTB KpuUcTaLioB. CTpoeHHE peaTbHbIX
KpUCTAIIIOB. J[e(heKThl peaqbHBIX KPUCTAIJIOB M UX BJIMSIHUE HAa CBOWCTBA METAJIJIOB U CILIABOB.
CroiicTBa nmucimokanuid. JlmarpamMmma «ImIOTHOCTH J1e(PEKTOB-IPOYHOCTHY. Kpucrammsaius
MeTauioB W cmiuaBoB.  CaMmompou3BoibHash — KpucTauusanus.  Hecamornpou3BosibHas
KpucTtaym3anus. AMoppHbie MaTepuaibl. AJIFIOTPONMYECKHE IPEBPAIICHHS] METAIIIOB.

CaoiictBa MatepuanioB. Ilokazarenu cBoiictB. Kiaccuduxanus cBoiicTB. Mexanndeckue,
buznyeckue, XUMHUYECKHE, HKCIUTyaTal[MOHHbIE M TEXHOJOTWYECKHE CBOMCTBA MaTepHAaJIOB.
[TokazaTenn MeXxaHMYECKUX CBOMCTB, ONpeNeisieMble MpPH CTAaTHYECKUX MCHBITAHUSIX Ha
pacTspkeHne u u3ru0. MeTonasl  ompeneneHHs TBepHocTH MarepuanoB. [lokazarenu
MEXaHUYECKUX CBOICTB, ONpeeisieMble MPYU JUHAMUYECKUX U HUKINYECKUX UCTIBITAHUSX.
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OcHOBBI TeopuM CIUIAaBOB. /[MarpaMMbl COCTOSIHHS CIJIaBOB. TE€PMUHBI U ONPEICIICHMUS.
Jlnarpammsl — «cOCTaB-CBONCTBO». Pa30BbIi COCTAB CIIABOB. 3aBUCUMOCTh MEX]ly CBOMCTBaMU
CILJIABOB M TUIIOM auarpammbl coctosinus. [Tpasuiio H.C. KypHakosga.

Pasnea 2. Meranimyeckne MaTepHaJibl

Kene3zo u cmiaBel Ha ero ocHoBe. CTanu W 4yyryHbl. JKene30yriepoaucThie CIUIABBI.
CTpyKTypel  CIUIaBOB  JK€J€30-yrjiaepoA. JluarpamMmbl — COCTOSHUSL — KEJI€30-LIEMEHTHT.
KomnoneHTsl, pa3bl U CTPYKTYpHBIE COCTABIISIONINE CTAICH U OENbIX YYyTYHOB.

KoHCTpyKIIMOHHBIE METAJUIMUECKHUE MaTepUalbl. YTIIEPOJUCTBIE U JIETUPOBAHHBIE CTANH.
Knaccudukanusi craneit, onpeseneHre MOHATHS KadecTBa CTaim (TpeOOBaHUS K KadyeCTRBY).
BnusHue yriaepona M MOCTOSHHBIX (TEXHOJIOTUYECKUX) MPUMECel Ha KauecTBO CTalld, METOJIbI
yIy4llleHUs KayecTBa CTalu (MOBBILICHHE €€ KOHCTPYKIMOHHON NpOYHOCTH). Biusnue
JIETUPYIOIIMX 3JIEMEHTOB Ha CBOMCTBa cTanu. KoHCTpykuumoHHblE cTanu. MHCTpymeHTanbHbIE
cranmu. Kiaccudukanusi yrinepoaucTsiX U JETUPOBAHHBIX cTane. MapkupoBka ctanei UyryHsl
U TBepable cruiaBbl. CBoIiCTBa M Ha3Ha4YeHUe uyryHa. [Ipouecc rpaduruzanuu. YyryHsl cepele,
Oernble, KOBKHE, BHICOKOIIPOYHBIE, X CBOICTBA, 00JIaCTh MPUMEHEHUs, MapKUPOBKA.

Tepmuueckass ob6pabotka. Teopuss W MpakTHKAa TEPMUYECKOH U XUMHKO-TEPMHUYECKOM
00paboTKku MeTalioB M cruiaBoB. IIpupona, MexaHu3M U yCIOBHS NPOTEKAaHUSI CTPYKTYpPHBIX
npeBpalieHuii B ctanu. Buasl tepmudeckoit o6pabotku cramu: orxur I u II poxa, momueii u
HEIOJIHBIA OTXUI, HOPMaJIM3allMsl, 3aKajKa, OTIYCK. 3aKaJlMBAa€MOCTb W IPOKAJIUBAEMOCTH
craneil. Bnusiaue Ttepmudeckoil oOpabOTKM Ha MeXaHMYECKHe CBOicTBa crtanu. dusnyeckue
OCHOBBI XHMHUKO-TEPMHUYECKON 00padoTku. Jlnddy3rnoHHOE HACHIIMIEHUE MMOBEPXHOCTH CTaJU
HeMmeTallaMi. Buapl M cmocoObl 1eMeHTanuu. A3zoTupoBanue — ctanu. Juddysnonnas
MeTtayum3anus. NoHHas XMMUKO-TepMudecKas o0paboTka.

[IBeTHBIC METAJTBI U CIUIABBI HA WX OCHOBE. OOIIas XapakTepUCTUKa U KiIaccuPpUKaIus
MEAHBIX cIIaBoB. JlaTyHu, OpoH3bI, MeJHO-HUKeNeBble cIiaBbl. OOIIas XapaKTepUCTHKA
QIIOMUHUEBBIX CIUIAaBOB. JledopmupyeMble aatOMHUHHEBBIC CIUIABBI, JUTEHHBIC ATIOMHHUEBBIC
crutaBbl. OOIIas XapaKTepUCTHKAa MarHUEBBIX CIIaBOB. JlepopMupyemble MarHueBbIE CIUIABBI.
JlureiiHple MarHueBbl€ CIUIaBbl. TWUTAaH W CIUIaBbl HA OCHOBE TUTaHA. BIUsHUE JErupyrommx
3JIEMEHTOB Ha CTPYKTYpPYy M CBOMCTBAa TUTAHOBBIX CIUIABOB. bepuiunii M CIiaBbl Ha €r0 OCHOBE.
TyromnnaBkue METAJLJIbI U CIIJIaBbI HA KX OCHOBE.

[TopomikoBble MeTaJUTMUECKHe MaTepuaibl. MaTepuanabl ¢ 0COOBIMU AIIEKTPUUYECKUMU
CBOMCTBaMH.

Paszgen 3. OcHoBbI Koppo3uu MeTaslioB. IIpuHHUNBI M MeTOABI 3alIMTHI OT
KOpPPO3HH.

OcHOBHBIE TIPUYUHBI KOppo3uu MeTauioB. [lokaszarenu kopposuu. Kiaccubukarus
KOPPO3MOHHBIX NPOIECCOB. XUMHUYecKasi Koppo3us. ['azoBas kopposus. Kopposus B kuaKocTIx
— HEJJIEKTPOJINTAX. DIIEKTPOXUMUYECKass Koppo3usa. KuHeTnka 3JIeKTpOXUMUYECKONH KOPPO3UH.
Koppo3zus MeTanoB B yCIOBUAX TEXHOJIOTHUYECKUX CPE XMMUUECKUX IIPOU3BOJICTB.

[IpuHIMIIBI 1 METOABI 3aIUTHl OT KOPpOo3uu. KOppO3HMOHHOCTOWKHE METAUIUYECKUE U
HEMETaJUIMUYEeCKUEe Marepuanbl. MeToAbl 3alllMThl MAllMH W annapaToB  XUMHUYECKHX
MPOU3BOJICTB OT KOPPO3UU. MIHTHOUTOPBI KOPPO3UH. DIEKTPOXUMHUYECKAs 3alluTa. 3alluTHbIC
MOKPBITHS.

Paznen 4. Hemerasuinyeckue MaTepuaJibl

Martepransl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coeluHeHuil. CTpoeHue M CBOMCTBA
MOJIMMEpPOB. TepMOpEeakTUBHBIE M TEpPMOIUIaCTUYHBIE ToauMepbl. CTpoeHHe HW CBOMCTBa
mwiactMacc.  OCHOBHBIE  Pa3HOBUJHOCTU  IPOMBIIUIEHHBIX IOJMMEPOB M IIJJACTMAcCC.
["a30HanoJIHEHHBIE TIACTMACCHI.

OCOOCHHOCTH  CTPOCHHS, CBOHCTBA PE3WHOBBIX MarepuaioB. Pe3uHbl 0011ero
Ha3Ha4YeHMUs], ClIeHUAIbHbIE PE3UHBI U 00JIACTH UX MPUMEHEHUS.

Jlakokpacounsie Matepuainsl (JIKM). Ocnosubie Buasl JIKM. Kpacku, naku, rpyHTOBKa,
LINaTJIEBKA.
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Kepamunueckue Mmatepuanbsl. KOHCTpyKIMOHHAs, MHCTpPyMEHTAlbHAs W TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kmaccudukanms crexon mo Ha3HAYeHHIO M 00JAcTH
npumenenus. Cutamwisl. ['padgut. Acoect. CBoiicTBa U 00JaCTH TPUMEHEHUS.

CMmazouHble Macia, MIacTUYeCKUe CMa3KH, TBEP/bIe CMa304Hble MaTepuasibl. CMa304HO-
OXJIKJAIOIIHNE KUIKOCTH.

JlpeBecHbIe KOHCTPYKITMOHHBIE MaTEPHAIIBL.

AHTU(DPUKINOHHBIE METAJUIMYECKHE U HEMETAJUIMYECKHE MaTepUabl.

Komnosunmonnsie marepuansl (KM). OOmass XapakTepUCTHKa KOMITO3UIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouenuble KM, cnoucteie KM,  BosokHucteie KM.
Komno3unmonnsie wmaTepuanbl Ha MeTauIMuecKo M HeMerauimueckol ocHoBe. CAII
(crieyeHHBIE ~ QJIIOMMHHMEBBIE  TOPOILIKH). ApPMHUPOBaHHbIE  [OJMMEPHbIE  MaTepUabl.
Kepamudeckne KOMIIO3UIIMOHHBIE MAaTEPUANTBI. Y TJIEPOIHBIE KOMITO3UIIMOHHBIE MaTEPUAIIBI.

[ToHsTHS O HAHOTEXHOJIOTUAX, HAaHOMaTepHanax. [I[puMeHeHne B MPOMBIIIJIEHHOCTH.

Brnusaue oOnmyueHuss Ha CTPYKTYpY, MEXaHWYECKHE CBOWCTBA WM KOPPO3UOHHYIO
CTOMKOCTh MaTepuaioB. PaananiuOHHOCTOMKHKE CTaN U CIUIABBI.

Pa3nes 5. JxoHOMHYecKH 000CHOBAHHBIN BbIOOP MaTepHAaJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaOB Uil KOHKPETHOTO TEXHOJIOTHYECKOro Ipolecca.
Br16op marepuanoB Ui TEXHOJIOTHH MepepaboTKU MOIUMEpoB. KpuTepuu u anroput™ BeIOOpa
KOHCTPYKLIMOHHBIX MaTepuaoB. DKOJIOTHYECKHe u SKOHOMHYECKHE aCTIEeKThI
MaTepuaIOBEICHUS U 3aIIUTH MATEPUAIOB OT KOPPO3HUHU.

OO611ee KOJIMYECTBO pa3AesioB — .

4. O0beM y4eOHOI JUCHUIJIMHBI

o B 3aueTHBIX B akanem.
Bunpl yue6HO# paboThI
eIMHUTIAX qacax
OO0masi TPy10eMKOCTh TUCIHUIJIMHBI 10 Y4e0HOMY IJIaHYy 3,0 108
KonTtakTHasi pa6ora - ay1uTOpPHbIE 3aHATHSI: 1,33 48
Jlexmum (JIek) 0,9 32
[Tpaktuueckue 3aastus (I13) 0,4 16
CamocrositeabHas padora (CP): 1,67 60
Pedepar 20
KoHnrtakTHas camoctosTenbHas pabora 1,67 0,2
CamocTosTenbHOe U3YUCHUE Pa3fesioB JUCHUILUIMHEIL 39,8
Bua konTpoJs: 3a4yeT
Bunel yueOHoit paboThI B sauernbix B actp.
eAMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrakTHasi pa6ora - ay1uTOPHbIE 3aHATHSI: 1,33 36
Jlexmum (JIek) 0,9 24
[Tpaxtrueckue 3ansatus (113) 0,4 12
CamocrositesibHas padora (CP): 1,67 45
Pedepar 15
KoHnrtakTHas camoctosTenbHas pabora 1,67 0,15
CaMoCTOsTENbHOE U3YUEHHUE PA3/ETI0B IUCIUILIMHbI 29,85
Bua xonTposs: 3ayer
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AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«MoaeanpoBanne XMMHKO-TEXHOJIOTHYECKUX MPOLECCOB /JIsl 0OXPAHbI OKPY:Kalomiei

cpelbl M PAIMOHAJIBHOI0 MCII0JIL30BAHUS MPUPOAHBIX pecypcoB» (51.B.06)

1. leas AucuMIIMHBI — TpHOOpeTeHue 6a30BBIX 3HAHUI TT0 OCHOBHBIM pa3jieiaM Kypca,
a TaKkKe YMEHMH U TPaKTUYECKUX HaBBIKOB B O00JIaCTH MOJEIUPOBAHUS XUMHKO-
TEXHOJOTHYECKHUX TPOIECCOB, MCIONB3yEeMbIX MPH PEIICHUU HAYYHBIX U MPAKTUYECKUX 3a]ad
CTyJE€HTaMH BCEX CHEIHUAJIbHOCTeH  (KpoMe  CIeHUalTbHOCTEH  HAKOHOMHYECKOTO U
€CTECTBEHHOHAYYHOTO MPOQUIIS).

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBLI O0yyallIuiics MO mNporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadams CIETyIOMUMA KOMITICTCHITUSIMU

- CITIOCOOHOCTHIO Y4aCTBOBATh B COBEPIIICHCTBOBAHUN TEXHOJIOTHUECKUX MPOIIECCOB C
MO3UIMI HEPTO- U pecypcocOepeKeH s, MUHUMHU3allUY BO3ICHCTBHUS Ha OKPYKAIOUIYIO Cpeay
(IIK-2);

- CIIOCOOHOCTHIO MPUMEHATH COBPEMEHHBIE METOIbI MCCIIEIOBAHUS TEXHOJIOTUYECKUX
MIPOIIECCOB U MPUPOIHBIX CPEJl, UCTIOIh30BaTh KOMITBIOTEPHBIE CPEICTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

- CITOCOOHOCTHIO TIAHUPOBATH IKCIIEPUMEHTAIBHBIE HCCIEIOBaHMS, TIOTyYaTh,
o0OpabaTbIBaTh U aHAJTHU3UPOBATh MOJNydeHHBIC pe3yabTarhl ([TK-15);

- CITOCOOHOCTHIO MOJIETUPOBATH YHEPTO- U pecypcocOeperaroiiue mporecch B
npomsbitnieHHocTH (ITK-16)

3name:

® METOAbl TMOCTPOSHUS OMIUPUUYECKUX (CTATUCTUYECKUX) U  (PU3UKO-XUMUYECKUX
(TeopeTndyecKkux) MoJiee XUMUKO-TEXHOJIOTHYECKIX MTPOIECCOB;

® METOJbl UACHTHU(PHUKAIMN MaTEMaTHUYECKHX OMHUCAHUN TEXHOJIOTMYECKUX MPOLIECCOB Ha
OCHOBE IKCIEPUMEHTAIbHBIX TaHHBIX;

® METOAbl ONTHUMH3AIUU XHMHUKO-TEXHOJIOTMYECKHUX TMPOIECCOB C MPUMEHEHHEM
AMIIUPUYECKUX W/UIN PUZNKO-XUMHUYECKUX MOJIEIIEeH;
Ymemy:

® TPUMEHATH W3BECTHBbIE METOJbl BBIYUCIUTEIHHOW MAaTeMaTHKU WU MaTeMaTH4eCKOH

CTATHCTUKH  JUIsi ~ PEIICHUS  KOHKPETHBIX  3ajad  pacyera, MOJCIHpPOBAHUS,

UACHTU(DUKAIMN U ONTUMHU3ALNUN TPU UCCIEJOBAHUM, TPOECKTUPOBAHUN M YIPABICHUU

MPOIECCAMH XUMUYECKOU TEXHOJIOTHH

® UCHOJIB30BaTh B CBOEW NPAKTUYECKOW HNESATEIBHOCTH I AOCTHXKEHUS JTHX LeEJIeH

U3BECTHBIE MMAKEThl MPUKIIAIHBIX IPOTPAMM.

Braoemy:

e METOJaMH MaTeMaTHYeCKOW CTATUCTUKU IJs 00pabOTKH pe3yJIbTaTOB AKTHUBHBIX U

MACCUBHBIX 3KCIIEPUMEHTOB

® METOJaMH BBIYHMCIUTENHONM MaTeMaTHKU Ul pa3pabOTKM U peaju3alud Ha

KOMIIBIOTEPAX aIrOPUTMOB MOJICTHPOBAHUS, UACHTU(DUKAIIMA U ONTUMHU3AIUN XUMUKO-

TEXHOJOTMYECKHUX MPOIECCOB;

3. KpaTkoe comepxxanue pa3ieaoB QU CHUNIIHHbBI

Tema 1. OCHOBHbIC TOHATHS.

OCHOBHBIE TPHUHIHUIBI KOMIIBIOTEPHOTO MOJACITUPOBAHUS XHUMHKO-TEXHOJIOTHYECKHUX
nporeccoB (XTII). MaremaTnyeckue SMIHUPUUYECKUE W MaTeMaTHYECKHE (DU3UKO-XUMHUYCCKUE
MOJIETM ¥ KOMIBIOTEPHOE MOJEINpoBaHUE. JleTepMHUHHpPOBAaHHBIE U  BEPOSITHOCTHBIC
MaTemMaruueckue Mozenu. [IpumMenenre MeTo10I0THH CUCTEMHOI'O aHaAIM3a AJIs pelIeHus 3aaa4
MoJenupoBaHus. lIpuMeHeHHWEe TPHUHIMIIA «YEPHOTO SAIUKa» TPU  MaTeMaTHIECKOM
MOJIETUPOBAaHUHU. ABTOMaTU3UPOBAHHBIE CUCTEMbI NPUKIaAHON MHPopMaTHKu. Mepapxudeckas
CTPYKTypa XHMHYECKUX TMPOU3BOJICTB M HX MareMarudeckux wmojeneil. I[Ipumenenue
KOMIIBIOTEPHBIX MOJIEJIe XUMHYECKHX IPOLIECCOB MJs aHaiu3a, ONTUMHU3ALMA U CHUHTE3a
XUMHUKO-TEXHOJIOTHYECKNX cucTteM. OCHOBHBIE TPHEMBI MATEMATHYECKOTO MOJCITUPOBAHUS:
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SMITUPUYECKUHA, CTPYKTYPHBIN ((HPU3UKO-XUMHUYECKU) 1 KOMOMHHUPOBAHHBIM (TEOPETHUCCKUH).
ITocTpoeHue cTraTM4ECKUX U JUHAMUYECKMX Mojeneil. Pemenue npsamMbix 3agad. IIpoekTHbll U
MOBEPOYHBIHN (OIEHOYHBIN) pacueT mpoiieccoB. Pemenue oOpaTHbix 3amad. [lapamerpudeckas u
CTPYKTypHass WACHTU(UKAIMS MaTEeMaTHYECKUX MOJeNeil. YCTaHOBJICHHE aJeKBATHOCTU
MaremMaTuyeckux  mojeneid. Crpareruss MNPOBEACHUS  PACUYETHBIX  MCCICIOBAHUH U
KOMITBIOTEPHOTO MOJIETUPOBAHUS PEATIbHBIX MPOIECCOB.

Pasznen 1. IlocTpoeHue HSMNUPHUYECKHX MoOJedeldl XMMHKO-TEXHOJOTHYECKHX
NMPoLEeCcCoB.
Tema 1.1. @DopmyJHpOBKa _32Ja4¥ __ ANNPOKCHUMANMH _ JAHHBIX JUIA __ ONMCAHUSNA
IKCIEPUMEHTAJbHbIX 3aBHCHMMOCTEN M NOJYYEHUS IMIMPHYECKHX MoOJiejeil IPOLEcCoB.
Bunel kputepueB anmnpokcuManuu. Kputepuid MeTojJa HaMMEHBIIMX  KBaJpaToB. Pelienue
3a/1a4M alIPOKCUMALMU ISl HEJIIMHEHHON W JIMHEHHOM 10 mapaMmerpaM Mozened. MarpudHas
dbopMynrpoBKa 3aJauM aNMpOKCUMAIU. AHATUTHYECKUA U aJTOPUTMUYECKUN MOAXOJbI IS
pelieHusl 3a/layd annmpoKCUMAlMU JUIsl JIMHEWHBIX W JIMHEApU30BAaHHBIX MOJENIEH METOI0M
HaMMEHBIIINX KBAaIPaTOB.
Tema 1.2. HopMaibHBbIH 3aKOH pacnpeieeHUs 1JI1 BEKTOPHBIX CJYYailHBIX BeJWYNHBI U
omnpejejJieHHe MX YHCIOBBIX XaPAKTEPUCTHK. MaremaTuueckoe 0XKMIaHWE W IUCIEePCUs IS
BEKTOPHBIX CIIyYalHBbIX BEIWYMH. JIUCIEPCUOHHBIN WM KOPPEIALMOHHBIN aHanu3. IlonsaTus
JUCIIEPCUU  BOCIPOM3BOJMMOCTH M aJEKBaTHOCTH, a TAaKXe - OCTAaTOYHOM JUCIIEPCHUHU.
Omnpenenenre BHIOOPOYHBIX KOA(PPHUIMEHTOB KOPPEISIIMUA U KOI(P(UIIMEHTa MHOXKECTBEHHOU
koppermsanun. CTaTUCTUYECKHA TIOAXOA K OMNPEACIICHHIO OIMMOOK M IOTPENTHOCTEH B
HKCIIEPUMEHTAJIbHBIX TOYKAaX U3MEPEHUM.
Tema 1.3. PerpeccHoOHHbINH M KOPPEJSUHMOHHbINA AHAJM3 JUIS NOCTPOEHHUS IMIIUPUYECKHUX
Mojiejieli_HA OCHOBE JIAHHBIX NMACCHBHOIO JYKcnepuMeHTa. [loHATHs (yHKIMM OTKIMKA U
¢dakTopoB. OCHOBHBIE JOMYIICHUS] PErPECCHOHHOIO M KOPPEISUMOHHOro aHanuza. Kpurepuu
NPOBEPKH OJHOPOAHOCTH Jucrepcuil. BpiOop BHIa ypaBHEHMH perpeccuu, a TaKxke
onpezeneHue Ko3(pPUIMEHTOB pPEerpeccud M HUX 3HAYMMOCTH C HCIOJB30BAHHUEM KpHUTEpHs
Crerozenra. Ilporeaypa UCKIIOUeHUS He3HAUYMMBIX Kod(dunmenToB perpeccuu. OnpeneneHue
aJICKBaTHOCTH PErPECCUOHHBIX MOJIENEN ¢ MOMOIIbIO Kputepus dumepa.
Tema 1.4. OCHOBHbIE NO0JI0KEHUS TEOPUHU IJIAHMPOBAHUA JKcHepuMeHTOB (l): moJHbI
dakTopublii 3kcnepumenT (IIPIJ) u 00padoTKka ero pe3yabTaroB. OnNTUMaIbHBIE CBONCTBA
MaTpUIIBl TJIAHUPOBAHUS U CBOWCTBO OPTOTOHATBHOCTH. OmpeneneHue KoIPHUIHMSHTOB
MOJelel, WX 3HAUYUMOCTH M TIPOBEPKAa aJIeKBATHOCTH YypaBHEHHUsI perpeccur. CBOWCTBO
poTraTabeNbHOCTH NOTHOTO (PAKTOPHOTO SKCIIEPUMEHTA.
Tema 1.5. OcHOBHbIE TOJIOKEHUSI _TEOPHM _ NJAHMPOBaHMs _dkcnepumMeHToB  (11):
OPTOTOHAJIbHBIH _LEHTPAJbHbIH _KkKoMIO3MuMOHHLI _maaH (OLKII) j>kcnepuMeHTOB W
00padoTKa_ero_pe3yjbTaroB. OOecrieueHWe OPTOTOHATBLHOCTH MATPHUIIBl TUTAHUPOBAHUS W
ompejeNieHue BEIWMYMHBI 3Be3gHOro mmieda. OmpeneneHue Kod((GUIMEHTOB MOJIEIH, WX
3HAYUMOCTH M OLIEHKa aJeKBaTHOCTH  ypaBHEHUs perpeccuu. PacdyeTHoe BbIUKCIEHUE
KOOpJMHAT TOYKH ONTUMYyMa (3KCTpeMyMa).
Tema 1.6._OnruMu3anms IKCHEPUMEHTAJBHbIX HMCCJIC0BAHMI ¢ NMPUMEHEHHEM MeToaa
Bbokca-Buibcona. OCHOBHbIE MOAXOAbl K ONTUMHU3AIUU IKCIIEPUMEHTAIBHBIX HCCIEAOBaHUMH.
OKCNEPUMEHTAIBHO-CTATUCTUYECKUN MeToA. CTpaTerusi ABUKEHHS K ONTHUMYMY IIEJIEBOM
byskmun (QyHKIMKM  OTKIMKA) TPAJAUCHTHBIM METOIOM. Kpurepuu ITOCTHKEHHS «IOYTH
CTallMOHApHON 00JacTU» M METOJbl YTOUHEHUS MOJIOKEHUSI ONTUMAaIbHONW TOYKU B (DaKTOPHOM
MPOCTPAHCTBE.

Paznen 2. [locTpoenue GU3MKO-XMMUYECKHX XUMHUKO-TEXHOJIOTHYECKHX MPOLECCOB.

Tema 2.1 Dranbl _MaTeMaTH4eCcKOro mojaeaupoBaHusi. DopmynupoBka Trumores,
MOCTPOCHHE MAaTeMaTUYEeCKOro OMHCAHUS, pa3pab0TKa MOJEIMPYIOIIET0 alropuTMa, MpoBepka
aJCKBaTHOCTH MOJEIH ¥ UACHTH(PHKAIUS WX [apaMeTpoB, pACUETHBIE HCCICIOBAHUS
(BBIUMCTUTEHHBIA SKCIIEPUMEHT).
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Tema 2.2 CocraBjieHHE CHCTEM YPABHEHUI MAaTEeMATHYECKOI0 ONMCAHNUS NPOLECCOB U
paspa0oTka (BbIOOpP) AJNTrOPUTMOB UX PpelleHus. bIIOYHBI MNPUHLUI I[OCTPOCHUS
CTPYKTYpPHBIX MaTeMaTHdeckux mozenei. O00O0IIeHHOe OMHMCaHUEe JBHKEHHUS MOTOKOB (a3 B
amnmapaTtax ¢ MOMONIbI0 THUAPOJUHAMUYECKUX MOJENIeH, YUUTHIBAIOIIMX COCPEIOTOUYECHHbIE U
pacmpenelieHHble MCTOYHUKM BellecTBa W 3Hepruu (Temaorhl). JlokaabHblE MHTEHCHBHOCTH
MCTOYHUKOB BEIIECTBA M TEIUIOTHI B TIOTOKaX, COOTBETCTBYIOIIME PA3IUYHBIM (DU3HKO-
XUMUYECKHX mnpoueccaM. OCHOBHBIE THUIbl YPAaBHEHUI MAaT€MATHYECKOTO OMUCAHUS XUMHKO-
TEXHOJIOTMYECKHUX IpPOIIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE U (depeHIualbHbIe U
muddepeHIranbHble YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

Tema 2.3 Maremarnyeckoe MOJAeJMPOBAHME CTANMOHAPHBLIX M JAWHAMHUYECKHX
PEKMMOB _TH/APABJINYECKHX IPOLECCOB B TPYOONPOBOAHBIX CHCTEMaX, IJ100aJdbHbIC U
JEeKOMIIO3UIIHOHHBbIE METO/IbI PEllIEHUSI CHCTEM HeJTUHEHHbIX YPABHEHH, 2 TAK:Ke IBHbIE M
HesIBHbIC METO/1bl YHMCJICHHOI0 pelIeHUs] CHCTEeM OOBIKHOBEHHBIX AH(MdepeHunaIbHbIX
ypaBHenmii. CocTapiieHUE YypaBHEHHI MaTeMaTH4eCKOro omucaHusi mnpouecca. lloctpoenue
MH(OPMaLMOHHBIX MATPHUI] MATEMAaTHYECKUX MOJIEJIeH sl BBIOOpa OOIIEro aaropuTMa perieHus
—  MOJENUpyIoIIero aiaroputma. Peanuzamuss ajaropuTMOB  pEHICHUS HEIUWHEWHBIX U
OOBIKHOBEHHBIX Ju(depeHIInanbHbIX ypaBHeHUH. Onucanue cranroHapHbiXx pexkumoB XTII ¢
IIPUMEHEHUEM CHUCTEM JIMHEHWHBIX U HEJIMHEWHBIX ypaBHEHUHU. MTepanuoHHBIE aJITOPUTMBI
pemenus. [IpuMeHeHre MeETOMOB MPOCThIX HTepannii M HeroTtona-Padcona mis momydeHus
pemrenus. [Ipobrema cXOAMMOCTH Tpoliecca perieHus. J[eKOMIO3UIIMOHHBI METOM PeIICHHS
CJIOKHBIX CUCTEM KOHEUHbIX ypaBHeHUI. [locTpoenne nHpopmMaioHHOM MaTpuLlbl AJis BbIOOpa
ONTHMAJIFHOTO aJTOpUTMa pelieHus 3anaaun. [loHarue xecTkocTu cucteM auddepeHInaTbHBIX
YpaBHEHUW W KPUTEPUU KECTKOCTU. SIBHBIC (OBICTPHIC) W HEABHBIC (MEIJICHHBIC) METOIbI
pemenusi. Meronsl nepBoro (Meroa Jitnepa), BToporo ( MoanuIupoBaHHbIE METOBI Difiepa)
u yetBeproro nopsaka ( meron Pynre-Kyrra). OnieHka TOUHOCTH METOAOB — OHMIMOOK YCEUEHHS.
[lepexonubie OmMMOKM W OMMOKM OKPYIJICHUS TP  YUCICHHOM HHTETPUPOBAHUU
nuddepeHmanbHbIX  ypaBHeHUH. CrocoObl 00ecTnedeHns] CXOAUMOCTH PEIICHHS 3aJlayu.
[IpumeHeHHEe HESIBHBIX METOJOB JUIS PEUICHUS KECTKUX cucreM uddepeHmanibHbIX
ypaBHeHUM. OnpeneneHus mara MHTErpupoBaHus UTEPALIMOHHBIM MeToaoM. MetonoB Kpanka-
Huxonbcona (MeTon Tpanenuit).

Tema 2.4 MartemaTnueckoe MOAEIMPOBAHHME CTALMOHAPHBLIX PEKMMOB IPOLIECCOB
TeIionepeaayd B IJIACTMHYATHIX M 3MEeeBHKOBBIX TelMJI1000MeHHUKaX. Maremarnueckoe
OIKMCAaHUE MPOLIECCOB C MPUMEHEHHEM MOJeliel UAeaTbHOr0 CMEIIEHUS U BhITecHeHus. Bbibop u
rpaduyueckoe TMpeACTaBlIEHHWE AITOPUTMOB pelieHus. [IpuMeHeHue CTaHAapTHBIX METO/I0B
BBIYMCIINTEIIbHOM MAaTEMAaTUKH JIJIs PEIICHUS 3a1a4.

Tema 2.5 MaremaTnueckoe MOAeJIMPOBAHHE CTANMOHAPHBIX PEXKHUMOB _ IPOLIECCOB
TelionepeAaYd B NPSAMOTOYHbIX M MPOTHMBOTOYHBIX TPY0UYATBIX TeNJI1000MEHHUKOB,
peuienne 3a1a4yu Komy U KpaeBoil 3a/1a4 IPY UHTETPUPOBAHUM CHCTEM 00bIKHOBEHHBIX
G depeHINANbHBIX YPABHEHMIA. MaTeMaTH4eCKOe OMMCAaHUE MPOILIECCOB C MPUMEHEHUEM
Mojelel uaeanbHoro BeiTecHeHus. Pemenue 3anaun Komm u kpaeBoit 3anaun. [IpencraBienue
QITOPUTMOB  BBIUMCICHUM B BHJAEe HH(YOPMAIMOHHON MAaTpULbl CHUCTEMbl ypaBHEHUM
MaTeMaTHYECKOro OIMUCaHus M OJOK-cXeM pacyeToB. Maremaruyeckoe ommcanue XTII ¢
MIPUMEHEHHUEM CHUCTEM OOBIKHOBEHHBIX NU(epeHInaNIbHBIX ypaBHeHnH. Onrucanue 00beKTOB ¢
pacrpeielieHHbIMA B MPOCTpPaHCTBE MapamerpamMu. DopMynHpoBKa HAYaJIbHBIX M KPAEBbIX
YCIOBUM 3a/ad pemieHus. YuciaeHHbId alropuT™M 1-ro mopsiaka mist pemeHus 3anadd Komm.
Merton «IIpUCTPENIKN» IS PELLIEHUs KPACBOU 3aauH.

Tema 2.6 MaremaTnueckoe MOJAEJMPOBAHME CTALUMOHAPHBIX PEKHMOB IPOLECCOB B
peakTopax ¢ Memaakoil. OnucaHue MHKPOKMHETUYECKHX 3aKOHOMEPHOCTEH MpPOTEKAHUS
MIPOU3BOJIBHBIX CIOXKHBIX XHMHUYECKUX peakUMi B KUIKOW (pase Ajii MHOTOKOMIIOHEHTHBIX
cucteM. OmpeneneHue KIOYEBbIX KOMIIOHEHTOB CIIOKHBIX XHMHMUYECKUX pPEaKLun c
NPUMEHEHHEM METOJIOB JIMHEWHOM anreOpsl - paHroB MAaTpHUI] CTEXHOMETPHUYECKHUX
K03 UIMEHTOB peaknnu. MaTeMaTHUeCKOoe OIMMCAaHUe PEAKTOPHOTO IpoIiecca ¢ pyOanikoit as
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MIPOU3BOJILHOM CXEMBI TPOTEKAHUS XUMHUYECKOHN peakiuu. BBIOOp anropuTMOB perieHus 3a1a9u
C MpUMEHEeHHEeM UH(POPMAIMOHHON MAaTPHIIBl CHCTEMbI YPAaBHEHUH MAaTeMaTUYECKOTO OIMMCAHUS
Y TIPE/ICTABJICHHS AJITOPUTMA PEIICHHS C TIOMOIIBIO0 OJIOK-CXEMBI pacueTa Mmporiecca.

Tema 2.7 MaremMaTnueckoe MOJEJINPOBAHHE HECTALMOHAPHLIX PEKMMOB IPOIECCOB B
peakTopax ¢ Memajakoil. MaremaTuyeckas MOCTaHOBKA 3a/1a4M JIJI1 PEAKIUU C MPOU3BOJIHHOMN
crexuomerpudecko cxemoil. dopmynupoBka 3amaun Komm — 3amaun ¢ HavalbHBIMU
ycnoBusIMU. Pa3HOCTHOE MpeacTaBiIeHUE CHCTEMBI OOBIKHOBEHHBIX AU (epeHInaIbHbIX
ypaBHeHuii. IlocTpoeHne WHPOPMALMOHHOW MAaTpUIBl Ui BbIOOpa alNropuTMa perieHHs.
['padpraeckoe npeacTaBiIeHUE ANrOpUTMa PEIICHUS B BHIE OJI0K-CXEMBI pacuera.

Tema 2.8 MaTtemMaTHUeCKOE€ MOJAEJIHPOBAHNE CTAIMOHAPHLIX PEKHMOB B _TPVOUATHIX
peaKTopax ¢ NpPsSMOTOYHbLIM _HM _NPOTHBOTOYHLIM _ JBHMKEHHEM _ TeIJOHOCHTEJIEH.
MaremaTtrnueckas IOCTaHOBKA 3aJa4y Ui PEaKLMU ¢ KOHKPETHOM CTEXHOMETPUUYECKON CXEMOI.
®opmynupoBka 3amaun Komm — 3aa4u ¢ Ha4aabHBIMHM YCIOBUSMHU M KPaeBOM 3a/lauv — 3aa4u
C KpacBbIMH  YCJIOBUSMH. Pa3HOCTHOE  MpEACTaBICHHE  CHCTEM  OOBIKHOBEHHBIX
muddepeHnmanbHbIx  ypaBHeHUH. [locTpoenre wWHOOPMAIMOHHBIX MATpPHUIl JJis  BBIOOpA
AITOPUTMOB peteHus. ['padudeckoe MpeacTapIeHUue aIrTOPUTMOB PEIICHUS B BUJIE OJIOK-CXEMBbI
pacuera.

Tema 2.9 MaTeMaTnueckoe MOJAeJIHPOBAHHE HECTALIMOHAPHLIX PEKIMOB IPOLIECCOB B
TPYOUYATHIX PEaAKTOPAX M YHCJEHHbIE aJITOPUTMbI JMCKPETH3AIMHU JIJIs PelIeHNsI CHCTEM
anddepeHINATBLHBIX YPABHEHHI ¢ YACTHBIMH NIPOM3BOAHBIMU. MaTemMaTuueckas
MOCTAHOBKA 3aJ]a4M JJIsl pEaKIMU ¢ KOHKPETHON CTEXMOMETPUUECKON cxeMor. DopmMyIHMpOBKa
HAYaJIbHBIX ¥ TPAHUYHBIX ycaoBuid. uddepeHnnanbabie ypaBHEHUS B YACTHBIX TPOU3BOIHBIX -
AJUTMNITHYECKOTO, MapadoIMuYeCcKOro U TUTIEPOOTUIECKOTO THIIOB. AJITOPUTMBI PEIICHHS
ypaBHEHUI MapaboIMYecKoro Tuma. MareMaTudeckasi MOJIENIb XUMHUYECKOTO IPEBPAIICHHS B
M30TEPMUYECKUX YCIIOBUAX ISl HECTAIIMOHAPHOTO Tpoliecca B TPyOUaThIX armaparax ¢ y4eToM
MIPOJIOIBHOTO MEPEMENINBAHUS U C TIPUMEHEHUEM OJHOMIapaMeTpudeckoi quddy3noHHON
MOJICIIN JISl OTIMCAHUS TUIPOIMHAMHYECKON OOCTAaHOBKH B PEAKITMOHHOM MOTOKE. AJITOPUTMBI
pElICHUs B BUJIE CHCTEM HEIHMHEHHBIX YPaBHEHUH, a TaK:Ke OOBIKHOBECHHBIX
nudepeHIaTbHBIX YPABHEHHUH MIEPBOTO U BTOPOTO MOPSIKOB.

Tema 2.10 MaTeMaTHUYeCKOE MOJAeJINPOBAHNE CTAIMOHAPHBIX PEKHMOB __IPOIIECCOB
HenpepbIBHOM MHOITOKOMIIOHEHTHOH pekTudukanmuu M adcopOuuu. Maremaruyeckoe
OMHMCAaHWE TIPOIecCa MHOTOKOMIOHEHTHOW peKTU(UKAIMU B  TapeiabdyaToil  KOJOHHE.
MopenupoBanue ¢a3oBOro paBHOBECHS HW TIpollecca Maccolepeiadyd Ha Tapeikax B
MHOTOKOMIIOHEHTHBIX CHUCTeMaX. Y4YeT TEIJIOBBIX OallaHCOB Ha TapeiKax MpPHU MOACITUPOBAHUU
mporecca B PeKTU(PUKAIMOHHON KOJOHHE. J[eKOMITO3MITMOHHBIA alTOPUTM pacdera mpolecca
pextudukanm B KOJIOHHOM  ammapate. MareMaTH4eckoe  OMUCaHWe  Ipolecca
MHOTOKOMIIOHEHTHOM a0copOnMu B HAcCaJOYHON KOJOHHE. MoJenupoBaHue Tpolecca
MHOTOKOMIIOHEHTHOM Maccolepelaud B CEKLMSIX HACATOYHOW KOJIOHHBI. AJITOPUTM pEUICHUs
KpaeBoM 3a/1auu ISl MOJEITMPOBAHMS TIpoliecca abCopOIIMU B HACAJOUHON KOJIOHHE.

Pa3nen 3. OcHOBBI ONTUMU3ANNH XUMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB.
Tema 3.1 Pemnenue 3aga4y ONTHMH3AIMHU C TEPMOJAMHAMHUYECKHMMH, TEXHOJOIMYECKHMH,
JKOHOMHYECKMMH, TEXHMKO-DJKOHOMHYECKMMH M ___ JKOJOTHYECKHMHM __ KPHTEPUSAMH
onTuMaiabHocTH. OntumansHbie  pecypcocOeperatomue XTI  Bwibop  kpurtepues
ONTUMAIBHOCTH  (1eneBbIX  QyHKuui). DopMyIHMpOBKAa MHOTOKPUTEPHATBHOW — 3a/auu
ontumu3anuu. (OCOOCHHOCTH PEIICHHWs ONTUMHU3AIMMOHHBIX 3amdad XTIl mnpu Hammuuum
HECKOJIbKUX KPUTEPUEB ONTUMAIBHOCTH, OBPAXKHOM XapaKTepe IeNeBOH (YHKIUH W HATUIUU
OorpaHu4eHuid 1-ro u 2-ro poxa.
Tema 3.2 AJITOPHTMBI _ OJTHOMEPHOH W MHOIOMEPHOI onTUMH3anuMH. MeToasl
CKaHMPOBAHMS, JIOKAJIM3AIUA JKCTPEMyMa, 30JI0OTOTO ceueHus u yucen PuOoHaum B ciaydae
OJIHOMEpPHOHN onTUMHU3aluu. MeToabl MHOTOMEPHOM ONTHUMHU3AIMU HYJIEBOTO, MEPBOTO U
BTOPOTO TOPSAAKOB. CHUMIUIEKCHBIE, CIIy4YallHble W TPAJUCHTHBIE METOAbl MHOTOMEPHOM
ontuMu3auu. Meron mtpadHbIX GYHKINH.
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3akioueHue.
A. IlpumeHenne komnblOTepHbIX Mojaedeil XTIl npu npoeKTHPOBAHMH XUMHYECKHX
npou3BoacTB — B CAIIP. 3agaun cuctem aBromarusupoBaHHOTo npoektupoBaHus (CAIIP) u
CTPYKTypa CHUCTEM KOMIIBIOTEPHOTO MpoekTupoBanus. NH(MOpMalMOHHOE M MaTeMaTHYeCKOoe
obecrieuenne CAIIP. ABTomMaTH3MpOBaHHOE MPOCKTUPOBAHKUE C TPUMEHEHUEM KOMITHIOTEPHBIX
mogeneit XTII.

b. Ilpumenenune komnblOTepHbIX monaeneid XTIl nmpu ynpabjeHUM TEXHOJOTHYECKMMU
npoueccamu — B ACVYTIL. KomneiorepHoe MmoxenupoBanue XTIl B pexume peanbHOro
BpeMeHH. CucreMbl mpsMOro IUGpPOBOro (KOMIIBIOTEPHOTO) YIPABJICHUS TEXHOJIOTMYECKUMU
[IPOLECCAMU. OcobenHoctu peanu3aunu KOMIIBIOTEPHBIX MOZEeIIeH XTII B
aBTOMAaTHU3UPOBAHHBIX CUCTEMaX yIpaBieHUs TexHojJornueckumu nporeccamu (ACYTII).

4 O0beM yueOHOM TMCUMILTHHBI

B 3auernbIx B akanem.
Bunb! yaeOHO# paboThI eIMHHIIAX qacax
Oo6masi Tpy10eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTakTHas padoTa — aylIMTOPHbIE 3aHATHS 1,33 48
Jlexmn (Jlek) 0,89 32
JlabopatopHsie 3austus (J1ad) 0,44 16
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenibHas paboTa 167 0,4
CamocTosiTeIbHOE U3YUCHHUE Pa3/iesiOB JUCIUILIMHEI ' 59,6
Bua konTpoJis: 3a4eT ¢ OLICHKOH
B 3aueTHbIX B actponom.
Bunpl yue6HO# paboThI eIMHHIIAX qacax
OO0masi Tpy10eMKOCTh JMCHHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,33 36
Jlexmn (Jlek) 0,89 24
JlabopatopHsie 3ausTus (J1ad) 0,44 12
CamocrositesibHas padora (CP) 1,67 45
KonTakTHas camocTosiTenibHas paboTa 167 0,3
CaMOCTOSATEIbHOE U3YICHUE Pa3/IeTIOB AUCITUTLIHHBI ’ 447
Buja koHTpOJIA: 3a4eT ¢ OLCHKOH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Oprannyeckasi XuMHs H Po0JieMbl OKpy:kalomeii cpeani» (51.B.07)

1 Ieab0 AUCHUILIMHBI SBISETCS MPUOOPETEHHE CTYACHTaMU 3HAHUU O CTPOCHUU
OpraHMYECKUX COEJUHEHHM, OCHOBHBIX XHMHUYECKMX CBONCTBAaX pa3UYHBIX KJIACCOB
OpTraHUYCCKUX COGI[I/IHCHI/Iﬁ H MCTOAAX HUX IIOJNYYCHHA, KaK MNPOMBIINUICHHBIX, TaK H
1a00paTOPHBIX.

2 B pe3yabTaTe wu3y4YeHHs UCUMILVIMHBI oOydamoluiics 1m0 mnporpamme
0akaJjlaBpuaTa J0JIKeH:

Obaadoams CIENYIOIMUMA KOMIETCHITHSIMHE:

- CIOCOOHOCTH OCYIIECTBISATH TEXHOJIOTHYECKHM MPOIIECC B COOTBETCTBUU C PErilaMEHTOM
n HUCITIOJb30BATh TEXHHUYCCKUC cpeacTBa JJIA HU3MCPCHUA OCHOBHBIX napamMeTpoOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHYECKYI0 HH(OpMAIHIO, AaHaJIU3UPOBATh
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaTuke ucciaenoBanuii (ITK-13)

- CHOCOGHOCTBIO IJIaHUPOBATh OKCIICPUMCHTAJIbHBIC HUCCIICAOBAaHUA, moJry4uarthb,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJyUYeHHBIC pe3yabTaThl (ITK-15).
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3namy:
— TEOPEeTUYECKHUE OCHOBHI CTPOEHUS M CBOWCTB OCHOBHBIX KJIACCOB IPOHM3BOJIHBIX
YTJIEBOJIOPO/IOB;
— cmocoObl TMONYYeHHsT W XHMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB IPOM3BOJIHBIX
YTJIEBOJIOPO/IOB,;
— OCHOBHBIC MEXaHU3MBI TPOTEKAHUS OPTAaHUYECKHUX PEaAKIIHIA,
Ymemn:
— IPUMEHSATHh TEOPETUYECKHE 3HAHUS JJIsi CHHTE3a OPraHUYECKUX COCIMHEHUN OCHOBHBIX
KJIACCOB MTPOU3BO/IHBIX YTJIEBOJOPOJIOB,;
— aAHAIM3UPOBaTh W  TPEJCKa3bIBaTh  PEAKIMOHHBIE  CBOWCTBA  MPOM3BOIHBIX
YTJIEBOJIOPO/IOB;
— COCTaBJISTh CXEMBI CHHTE3a MTPOU3BOIHBIX YTIIEBOJIOPOIOB, 33JJaHHOTO CTPOCHHS,
Braoemn:
— OCHOBaMH HOMEHKJIATYPhI U KJIACCU(PUKALIMU TPONU3BOIHBIX YTIIEBOJIOPOIOB;
— OCHOBHBIMH T€OPETUUYECKUMHU MPEACTABICHUSIMHU B OPTraHUYECKON XUMUMU;
— HaBBIKaMH OOOCHOBaHHUSl pAIMOHANBHBIX CIIOCOOOB TIONYyYEHHUs IMPOU3BOIHBIX
YTJIEBOIOPOOB
3 KpaTkoe coaep:kanue IJUCHUNIHHBI
1 Pazoen 1. «Memannopeanuueckue coeounenus. I anocenonpoussoonvie. Cnupmut,
Genonvl, npocmule 3¢pupol. »
1.1 Meramiopranndeckue COeTMHECHHMS.
1.2  TanoreHompou3BOIHBIC
1.3  Choupts
14 DeHOobI
15  IIpoctsie adups
1.6  DnokcucoeauHEHHS
2 Pazoen 2. «Anvoecuowvi, kemonwl. Kapbonogvie kuciomol u ux )yHKYUOHAIbHLIE
npoOU3B00HbIEN
2.1 AJbpaeruasl 1 KETOHBI
2.2  KapOoHOBbIE KHCIOTHI
2.3  DyHKIMOHAIBHBIEC TPOU3BOIHBIC KAPOOHOBBIX KUCIOT

3 Pa3zoen 3. «Azomcodeparcawue coedunerus»
3.1 Hurpocoenunenns
3.2  AmuHbBI

3.3 A3a- ¥ 1Ma3socoeIuHEHUS
4 O0beM yueOHOH THCHUILINHBI

. B B akazgem.
Bunsl yueOHoit paboThI 3aUETHBIX
eIMHUIIAX Hacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0OHOMY MJIAHY 5,0 180
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64
Jlexmn (Jlek) 0,88 32
[Tpaktuueckue 3ansatus (I13) 0,88 32
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
CamocrositesbHas padora (CP): 1,22 80
CaMOCTOSTETbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI 1,22 80
IK3aMeH 1,0 36
KonTakTHas paboTa — MpoMeKyTOUYHAsL aTTECTAIHS 10 0.4
[TonroToBKa K SK3aMEHY ' 35.6
Bua konTpoJs: IK3aMeH
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B
Bunpl yue6HO# paboThI 3a4€THBIX B actp. wacax
€IMHUIIAX
O01as TPya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TUIaHY 5,0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 48
Jlexmn (Jlek) 0,88 24
[Tpaktuueckue 3ansaTus (I113) 0,88 24
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
CamocrositesibHas padora (CP): 1,22 60
CaMocTOATEIbHOE U3YUEHHE PA3ESIOB JUCLIUIIINHBI 1,22 60
IK3aMeH 1,0 27
KonTakTHas paboTa — MpOMEeXKyTOUYHAs aTTECTaIHS 10 0.3
[ToaroToBKa K 3K3aMEHY ’ 26.7
Bua kouTpoJs: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIHMHBI
«JlaGopaTopHbIii NPaKTHKYM 1o opranuyeckoii xumun» (b1.B.08)
1 Ieab0 AUCHUIUIMHBI SBISETCS MPUOOPETEHHWE CTYACHTAMHU OCHOBHBIX CHHTE3a
OpraHUYECKUX BEIIECTB
2 B pe3yabTaTe wu3y4YeHHs JUCUMILVIMHBI oOydamomuiics 1Mo mnporpamme
0akajlaBpUaTa J0JIKeH:
Obaadoams CIENYIOMUMA KOMIETCHITHSIMHU:

- CIOCOOHOCTH OCYIIECTBISATH TEXHOJIOTHUYECKHM MPOIIECC B COOTBETCTBUU C PErilaMEHTOM
U WUCIONb30BaTh TEXHWYECKUE CpPEACTBA JJII M3MEPEHHsI OCHOBHBIX IapaMETPOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- CHOCOOHOCTh  CIICUTh 324  BBINOJHEHHWEM TMPaBWI TEXHUKH  O€30MacHOCTH,
MPOU3BOJCTBEHHOW CaHUTapUM, IMOKApHOW Oe30macHOCTM W HOPM OXpaHbl Tpyna Ha
npeanpusatusx (ITK-6);

- TOTOBHOCTh  HW3y4yaTb  HAy4YHO-TEXHHMYECKYI0  HH(}OpMalMio,  aHATU3UPOBATH
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT 10 TemaTuke uccienoBanuii (ITK-13);

- CHOCOOHOCTh  IJIAHUPOBATh  OKCIIEPUMEHTAIbHBIE  HCCIEIOBAHMS,  IOJydaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTyYeHHBIE pe3yabTaThl ([TK-15)

3nameo:

—TEXHUKY 0€30MacHOCTH B JJAOOPATOPUH OPTAHNMYECKOU XUMUU;

—TIPUHIUIE 0€3011aCHOT0 00paIleHus C OPraHUYECKUMHU COCTUHEHHSIMU;

—METOIbI U BUABI XpoMaTorpaduu AJis ONpEAeTICHUS COCTaBa PEaKIIMOHHOW CMECH,

—TEOPETHUUYECKUE OCHOBBI CIHOCOOOB  BBINICTICHUS, OYHCTKH W  HICHTU(UKALUN
OpraHMYECKUX BEILECTB,;

—3KCHEPUMEHTAIbHbIE METO/AbI MPOBENEHUS OPraHUYECKUX PEaKIHil, MPOTeKAIoUUX IO
Pa3TUYHBIM MEXaHU3MaM;

—OCHOBHBIC OOIIME METOJWKH B3aUMHOW TpaHCcHOpMaMKU KIACCOB OPTaHMYECKHX
COCTMHEHU.

Ymemy:

—IPUMEHATh TEOPETUYECCKUE 3HAHUS M OKCICPUMEHTAIBHBIE METOIbl HCCIECIOBAHUS
OpraHMYECKON XMMHUU IIPU pelieHuu NpodecCHOHANTbHBIX 3a/1a4;

—chopmynupoBaTh MpoOIeMy M OOOCHOBATh BBHIOOpP MPUOOPOB M IKCHEPUMEHTATHHBIX
METOJIOB MCCIIEI0BAHNUS, TOCTAaBUTD LIEIH U 33JJa4l U HAMETHUTD IyTH UX JTOCTHKEHUS;

—CHHTE3UPOBATH COCUHEHUS 110 IPEIOKEHHON METOTUKE;

—IPOBECTH BBIJCNIEHNE U OYUCTKY CUHTE3UPOBAaHHBIX BEILIECTB HA OCHOBE TEOPETHUYECKHX
3HAHHUU MO0 OPraHUYECKON XUMUH;

—BBIOMPATH PAIlMOHATBHBIN CIIOCOO BBIACTIECHUS M OYMCTKH OPTaHUIECKOTO COSTUHEHUS;
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—IpPE/ICTABIATh JTAaHHBIE J1a0OPaTOPHOTO MCCIENOBaHUA B BUJE TPAMOTHO O(GOPMIICHHBIX

METOIHUK,

—HpOBOI[I/ITB AHAJIN3 U KpI/ITI/I‘-IeCKI/I OILICHUBATHb HOJIy‘-IeHHbIe 3KCHepI/IMeHTaJIBHBI€ JaHHBIC,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOIBI HA 06a3€ MPOBEIEHHBIX OIBITOB,
—BBIOpATh CcrOcO0 UACHTU(DHUKAIIMYA OPTAHUYECKOTO COCAMHEHUSI.

Braoems:

—KOMIIJICKCOM COBPCMCHHBIX SKCIICPUMCHTAJIBHBIX MCTO0OB OpFaHHHGCKOﬁ XUMHHU OJIA

PEIICHNA KOHKPETHBIX UCCIEA0BATCIILCKUX 3a1a4,

—3KCIIEPUMEHTAIILHBIMU METO/IAMH MPOBEJICHUS OPTaHUYECKUX CHHTE30B.
—OCHOBHBIMH METOJIaMHU UJECHTU(DUKAIIMY OPTaHUYECKUX COCTUHCHUI
—mpuemMamMu 00padOTKHU U BBIJICTICHUS CHHTE3UPOBAHHBIX BEIIECTB,;

— 3HAHWSIMH OCHOBHBIX 3aKOHOB OpPTaHWYECKONW XUMHH ISl COJEp)KaTelIbHON

MHTEPIPETALMH [10JyYECHHBIX KCIIEPUMEHTAIBHBIX PE3YJILTATOB.

3 Kpartkoe coaep:xanue JUCUMILIMHBI

1 Pasoen 1. «Ilpasuna u memoowi pabomwl 8 1a60PAMOPUU OP2AHUYECKOU XUMUU»
1.1  IIpaBuna 6e30macHO# pabOTHI B Ja00OPATOPUM OPTAHUUECKOW XUMUHU
1.2 Meroasl paboThl B 1a00paTOPHH OPraHUYECKON XUMHUH

1.3  JlaGopaTopHas mocyaa, 000pya0BaHHE U MPUOOPHI

2 Pazoen 2. «Memoowvl uoenmugurayuu, ouucmru u 6vl0eNeHUsT OPAHUYEeCKUX

COCOUHEHUY
1.1  Xpowmarorpadus

1.2 MeToapl OYUCTKY XUAKUX BemecT. [leperonka.

1.3 Meroabl 04nMCTKHU TBEpAbIX BemecTB. [lepekpucTammmsanus

3 Pazoen 3. «Cunmes opeanuueckux coeouneruii»

3.1  CuHresnl
4 O0beM yueOHOH TUCHUILINHBI

o B B axanem.
Buapl yue6HO# paboThI 3a4€THBIX

€IMHUIIAX Hacax
O01asi TPYA0EMKOCTh JUCIUILIMHBI 110 Y4eOHOMY TJIAHY 2,0 72
KoHTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0.88 32
Jlexmn (Jlek) - -
[Tpaktuueckue 3ansatus (I113) - -
JlaGopaTtopHsbie 3ansTH (J1ab) 0.88 32
CamocrositesibHas padora (CP): 1.12 40
KonTakTHas camocTosiTenibHas paboTa 212 0.2
CaMOCTOSTETLHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 39.8

Bua konTpoJs: 3a4eT
B
Byl yue6HO# paboThI 3a4€THBIX B actp. wacax

EIMHUIIAX
OO01asi TPYA0EMKOCTh JUCIUIIMHBI 110 Y4eOHOMY TJIAHY 2 54
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0.88 24
Jlexunu (Jlek) - -
[Tpaktrueckue 3ausatus (113) - -
JlaGopatopusie 3ausaTusi (JIad) 0.88 24
CamocrositesibHas padora (CP): 1.12 30
KonTakTHas camocTosiTenibHas paboTa 0.15

2.12

CaMocToATEIbHOE U3YUEHHE PA3eSIOB JUCLUIIINHBI 29.85

Bua konTposs:

3a4veT
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AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«JIabopaTopHbie padoThI N0 (PU3MYECKON XMMHHU NMPOLECCOB € MCMOJIb30BAHUEM
npupoaHbIxX pecypcon» (b1.B.09)

1. leab AMCUMIIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YNPABJSIFONIMX XOJOM
XUMHYECKOI0 Ipollecca, MoKa3aTh 00JIaCTH MPUJIOKEHUS 3THUX 3aKOHOB M HAYYHUTh CTYICHTA
IPaMOTHO MPUMEHSITh UX MPHU PEUICHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUICCKUX 3a]1a4.

2. B pe3yabTatre M3y4eHUus1 JUCUUIJIMHBI M3YYeHHUS] TUCHHUILUIMHBI 00y4Yaromuiics
Mo nporpamMmMe 0aKajaaBpUaTa q0JIKeH:

Obnadams cnepyrommmu oodmenpodeccnonanbHbiMu (OITK) u mpodeccnoHanbHBIMU
(TTK) koMIieTeHITUSIMU:

- CIIOCOOHOCTBIO HUCIONB30BAaTh OCHOBHBIC E€CTECTBEHHOHAYYHBIC 3aKOHBI IS
NOHUMAaHUsI OKpPY>KaroIero Mupa u siBieruid mpupost (OI1K-3);

- CIIOCOOHOCTBIO OCYIIECTBIISTh TEXHOJIOTUYECKUI MPOIECC B COOTBETCTBUU C
peraaMeHToOM M HCIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYE-CKOT0 TpoIiecca, CBOMCTB Chipbs 1 ipoaykiuu (ITK-1);

- CIIOCOOHOCTBIO MIPUMCHSITh COBpEMEHHBIC METO/IbI WCCIICIOBAHHSI
TE€XHOJOTMYECKHUX MPO-11€CCOB U MPHUPOJHBIX CpPEl, UCIOJIb30BATh KOMIBIOTEPHBIE CPEICTBA B
Hay4YHO--UCClieoBaTenbcKoi padore ([TK-14);

- CIIOCOOHOCTBIO TUIAHUPOBATH OSKCIIEPUMEHTAIBHBIC WCCIICOBAHUS, TOIY4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJyUeHHBIC pe3yabTaThl (ITK-15).

3namu:

- MPUHIIMITBI pA0OTHI U CXEMBI UCTIOIb3YEMBIX H3MEPUTEIHHBIX YCTAaHOBOK;

- BO3MOXXHOCTH METOJIOB CIIEKTPOXUMHUHU I TIPOBEACHHS KA4eCTBEHHOTO W
KOJIMYECTBEHHOTO aHall3a XMMUYECKUX CHCTEM, ONPEIENICHUS TEPMOJIMHAMUYECKHX CBOWCTB
XUMHUYECKHX BEIICCTB;

- KOHIYKTOMETPUUYECKUA ©  TOTCHIUOMETPUYECKUH  METOABl  HAXOXKICHHS
TEPMOJMHAMHYECKUX  XapaKTEPUCTHUK DJIEKTPOJIUTOB (aKTUBHOCTEH U KOI(PHUIMEHTOB
AKTUBHOCTH, KOHCTAHTBHI JUCCOIUAINH, TEPMOJUHAMHUYECKUX XaPAKTEPUCTUK PEAKIUN ),

- (U3UKO-XMMHUYECKHE METOIbl MCCIEIOBaHUS M aHaln3a (a30BbIX PAaBHOBECHI B
OJIHO- U MHOTOKOMITOHEHTHBIX CHCTEMaX, ITyTH MOCTPOCHUSI (Pa30BBIX TUArPaMM COCTOSIHHS;

- IKCIIEPUMEHTAIbHBIE METOABl M3YUYCHUS KHHETUKH XHMHUYECKUX PEaKIui,
CIOCOObI OTpeieTICHUS] KOHCTAHT CKOPOCTEH U MOpsAIKa XUMUYECKUX PEeaKLIni.

- KaJIOpUMETPUUYECKHE METOJIbI ONpeAeTeHHUsS TeMIOEMKOCTH, TEIUIOBBIX 3(deKToB
U IPYTUX TEPMOXUMHUYECKUX CBOMCTB U3y4aeMBIX OOHEKTOB.

Ymemns:

- MPUMEHITh  TCOPETHMUYECKHWE 3HAHUS W OKCHEPUMEHTAIbHBIE  METOJIBI
uccieoBaHus PU3NYECKONW XUMHHU MPH pelIeHUH MPO(heCcCHOHABHBIX 3a/a4;

- chopmynupoBaTh pobaeMy U 000CHOBATH BBIOOP SKCIEPHUMEHTAIHHOTO METO/1a
WCCJICIOBAHMSI, TIOCTABUTH LIETU U 33/1a9M M HAMETUTH ITyTH UX JOCTUKCHHUS,

- MPOBECTH MAaTEMaTHYECKyl0 OOpabOTKy SKCIIEPUMEHTAJIbHBIX TaHHBIX Ha Oa3e
TEOPETHYECKUX 3HAHUU 10 (PU3MIESCKOU XUMUU;

- MPEACTABIIATH JaHHBIC TAOOPATOPHOTO UCCIEAOBaHUs B rpadudeckoit hopme u Ha
OCHOBE TIONYYEHHBIX 3aBUCUMOCTEH OINpPEAENSATh COOTBETCTBYIOIIUE TEPMOJUHAMUYECKHUE U
KMHETUYECKHE XapaKTEePUCTUKU XUMHUECKON CHCTEMbI U XMMHUYECKOI 0 IIpoIecca;

- MIPOBOANTH aHAJIW3 U KPUTHYECKH OLICHUBATH MOJIYYCHHBIE SKCIIEPUMEHTAIbHBIC
JaHHBIE, 0000MIaTh U JeNaTh 000CHOBAHHBIC BRIBOJIBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

- KOMIUJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIbHBIX METOAOB (U3MUECKOH XUMHH
JUISI pEIIeHUs] KOHKPETHBIX HCCIIeI0BATEIbCKUX 3a/1aY;

- SKCIIEPUMEHTAIbHBIMU METOJAAMHM HCCIIEJJOBAHMSI COCTOSHUSL XHMHUYECKOIO
PaBHOBECHS M KHHETUKU XUMUYECKOTO MpoIiecca.
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- nprueMaMu OOpaOOTKHM TIOJIYYCHHBIX OTMBITHBIX JAHHBIX JUIS BBISBICHHUS W
YCTAHOBJICHHSI B3aMMOCBSI3€H MEXKIYy TEPMOJUHAMHUYECKUMH CBOWCTBAMU U (U3HUECKUMU
napameTpaMM MpoLecca;

- 3HAHUSAMHM OCHOBHBIX 3aKOHOB (PU3MYECKOW XHMHH [UISI COZIEpKaTeIbHOM
MHTEPIPETALMH MOTYyUYESHHBIX 3KCIIEPUMEHTAIBHBIX PE3YJIbTATOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

[Ipumenenne MeTONOB  (DU3HKO-XMMHYECKOTO HCCIEAOBAHUS IS OMpPEICICHHUS
TEPMOJMHAMUYECKUX U KHHETUYECKUX XapAKTEPUCTHK XUMUYECKUX CUCTEM.

CnekTpoxuMu4eckue MeToAbl HcciaenoBaHusi. KauecTBeHHBIN aHaiM3 BelIECTBa
(ompeneneHne MEXbSIEPHBIX PACCTOSHUNM, MOMEHTOB HHepUuu Mojekyin). OmnpexneneHue
KOJIMYECTBEHHBIX XapPaKTePUCTUK (CTEMEHU AWCCOIMAIMM ¥ KOHCTAHTHI JIUCCOIMALINU
JJEKTPOJIUTOB, TEIJIOEMKOCTHU BEIIECTBA).

JyleKTpOXMMHUYeCKHe MeToAbl mucciaenoBanus. Konaykromerpusi. OnpeneneHue
KOHCTaHTBl JHMCCOIMAIMM C€JIa00T0 DSJEKTPOJUTa, CTENEHH UCCOLMALUU, 3IIEKTPUUYECKON
NPOBOAMMOCTH  TMPU  OECKOHEYHOM  pa30aBICHUH  KOHIYKTOMETPHUUYECKHM  METOJOM.
IHorenuuomerpusi. OnpeneneHne TEPMOJANHAMUYECKUX XAPAKTEPUCTHK XUMHYECKOW peakuuu
(AH®, A,G®, A,S°), Temnepatyproro ko3ddurmenra 3JIC (dE® /dT ), craupaptroit DJIC (E°),
W3YyYCHHE BIUSHUS J00aBOK HA MOTEHIIUAT YJIEKTPOA.

®a3oBoe paBHOBeCcHE B OJHOKOMIIOHEHTHBIX cHcTeMaxX. PHU3MKO-XMMHUYECKHH
a”Haym3. l3ydyeHne 3aBUCHMOCTH CBOICTB cucTeMbl OT €€ cocrtaBa. KpuBble OXJaXIeHUS.
OnpeneneHre cocTaBa 3BTEKTUUYECKON cmecu. IlocTpoeHne auarpamMM KUIEHUS W JTHArpaMm
IUTABKOCTH JJIsi OWHapHbIX cucTeM. OTrpaHWYEeHHAs pPAaCTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CHUCTEMaX.

XuMmnueckoe paBHoBecue. OrnpeneneHUe KOHCTAHThl XMMHUYECKOTO PABHOBECUS U
TEII0BOTO 3P deKTa XMMUYECKOM peakliuy Ha MPUMEpPEe peakuil pa3ioKeHu .

Tepmoxumusi. Kanopumerpus. Omnpenencuue TEIIOEMKOCTH BEIIICCTB
KaJOPUMETPUYECKHM METOIOM.
4. O0beM y4eOHOM JUCHHILINHBI
B yue6Hoi paGoTh! B 3aueTHEBIX B akazem.
eIMHUIAX Jacax
OO611ast TpyA0€MKOCTh TUCITUTUTHHBI 2,0 12
KoHTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32
Jleknuu - -
[Tpaktrueckue 3ausatus (113) - -
JlaGopatopusbie padotsl (JIP) 0,89 32
CamocTosiTesibHas padoTa 1,11 40
[TonroroBka K 1a00paTOpHBIM paboTam 111 39,8
KoHTakTHas camocTosTeNbHas paboTa ’ 0,2
Bua konTpoJs: 3a4yeT

B 3aueTHBIX

Bun yueGHOMI paboThI B actp. gacax

eMHUTIAX
OO6mast TpyA0EMKOCTh TUCIUTIIHHBI 2,0 54
KonTtakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHS: 0,89 24
Jlexuun - -
[Tpaktuueckue 3ausrus (I113) - -
Jlabopartopusie paboTs (JIP) 0,89 24
CamocrosiTeibHas padoTa 1,11 30
[ToaroroBka K J1abopaToOpHBIM paboTam 1,11 29,85
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KonrtakTHas camoctosiTenbHasi pabora | 0,15

Bua konTpoJs: 3a4yer

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«J/Ia0opaTopHBIil NPAKTHKYM IO NPOLecCaM M annapaTtaM XMMHYeCKOH TeXHOJTOTHI)
(b1.B.10)

1 Heap (MCUMIJIMHBI - 3aKPEIUICHUE 3HAHWM, MOTYYCHHBIX MPU U3YUYCHHUH JTUCIUTLIHHBI
«IIpomeccbl M ammapaThl XHMHYECKOM TEXHOJOTHMU» B OO0JacTH OCHOB THIPABINYECKUX,
TETIOOOMEHHBIX U MacCCOOOMEHHBIX MPOIECCOB, YTO HEOOXOAUMO MPU MOATOTOBKE OaKanaBpoB
0 JAaHHOMY HAIMpaBICHHUIO [JIs HAy4YHO-HCCIEAOBATENbCKOM M MPOEKTHO-TEXHOJOTHYECKON
NeSITeTbHOCTH.

2 B pe3yabTaTre wu3ydeHHs JUCUMILIMHBI O0yYaWINMICA MO MporpamMme
0akajaBpHUaTa J0JIKEH:

Obnadams caepyrommmu  obmenpodeccuonanbapiMu - komneteHussmMu  (OIIK) u
npodeccuonansubivu (I1K) kommeTeHIusIMuU:

- CIIOCOOHOCTBIO HMCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JAMCLUMILIAH B
npo(ecCHOHANLHON ~ ACSITENTbHOCTH, TMPUMEHSITH METOIbl MAaTEeMAaTHYeCKOTO aHaiu3a u
MOJICITUPOBAHUS, TECOPETUIECKOTO M SKCIIepUMeHTaIbHOro ucciaeaoBanus (OIK — 2);

- CI0COOHOCTHIO UCTIOIB30BATH OCHOBHBIE €CTECTBEHHOHAYUHBIC 3aKOHBI JJIs1 TOHUMAaHUS
OKpyKaromiero Mupa u seieHuit mpupoisi (OITK — 3);

- CHOCOOHOCTBIO IUIAHUPOBATh OSKCIIEPUMEHTAIBHBIC HCCIEAOBAHUS, IOIYy4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOIydeHHBIC pe3yabTarhl (ITK -15).

3Hamy:

- 3aKOHBI IIEPEHOCA UMITYJIbCA, TETIOTHI U MACChI,

- OCHOBHBIE YPaBHEHUS MPUKIIATHON THIPABIUKHN U 3aKOHOMEPHOCTH MEePEMEIICHUS
JKUJTKOCTEH;

- OCHOBHbBIE 3aKOHOMEPHOCTH TPOLIECCOB OCAXKICHUS, (PUIBTPOBAHUS U TEUCHUS Yepe3
3€pHUCTHIE CJIOH;

- (pU3MYECKYIO CYITHOCTH MPOLIECCOB TEIJIO- © MacCOOOMEHA; OCHOBHBIE KHHETUYECKHE
3aKOHOMEPHOCTH MaccomepeHoca i CUCTEM ra3(Iap)-KHUIKOCTh;

- TUTIOBBIE MPOLIECCHl XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIUE aNMapaThl U METO/IbI
UX pacuera.

Ymemn:

- OIPENENATh XapaKTep ABMKEHUS KUAKOCTEH U ra3oB;

- HUCHOJb30BaTh OCHOBHBIC KHMHETHYECKHE 3aKOHOMEPHOCTH TEIJIO- M MaccolepeHoca INpu
aHaJIM3€e TEIMJIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;

- COCTaBIISATh MaTepUaIbHbIC U TEILIOBBIC OAAHCHI I CUCTEM ra3 (Tap)-KUIKOCTh;

- pacCcUMTHIBAaTh MapaMeTPbl HACOCHOTO, TEIJIO- U MaCCOOOMEHHOTO 000pYI0BaHUS;

- COCTaBIISATh TEXHOJIOTHUECKUE CXEMBI i M300pakaTh HA HUX OCHOBHBIC alllaparthl,

- aHaJU3UPOBATH SKCIEPUMEHTAILHO MOIYUYEHHBIE U TEOPETHUECKH PACCUUTAaHHBIE MMOKa3aTeIn
paloTBhI arnmaparos.

Braoemy:

- METOJI0JIOTHEN pacyeTa TiAPOMEXaHNYECKUX, TEIUIOBBIX U MaCCOOOMEHHBIX IPOLIECCOB.

- METO/IaMU COCTaBJICHUS] TEXHOJIIOTUYECKUX CXEM.

3 Kpatkoe coaep:kanue TUCIUNIHHBI:

Ne

n/n Pa3zgen nucuMnmiInHbI

Pazgen 1. U3yueHue 0CHOB ruipoAuHAMUYeCKUX npoueccoB. [lepemenienue
JKHJIKOCTER

1 | MccnenoBanue pexxuMoOB TEYCHUS KUIKOCTEN.
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2 | U3ydyenue npoduis ckopocTel NoToka B TPyOOIPOBOJIE.
['mapaBnuyeckoe COnMpoTUBIEHNE B TPYOOITPOBOIaX (METAUTHYECKOM M CTEKJISTHHOM)
3 | u snemenrax TpyOOIPOBOJHOM apMaTyphbl.
4 | Onpenenenne ruipaBIndecKoOro CONPOTUBICHUS MPSIMOTo y4acTKa TpyOoIrpoBoa.
Omnpeznenenue TUpaBIMUECKOrO COPOTUBIICHUS B 3JIeMEHTaX TPyOOnpoBOAHOM
S apmatypsl (muadparma, IpoCCeTbHBIA BEHTHIIb ).
OmnpeneneHue TUIPOAUHAMHYECKOTO COMTPOTUBIICHUS CYyXOl CUTYATON TapesKu
6 | xononsoro anmapara.
OmnpezneneHne TUPaBIMUECKOrO COMPOTUBICHUS OPOIIAEMON CUTYATON TapelKu
7| kononxoro anmapara.
H3mepenne ruipaBInveckoro CONpOTUBICHUS TPYOHOTO U MEXKTPYOHOTO
8 IPOCTPAHCTBA TEMJIO0OMEHHOTO arnmapara.
9 | KaimmbpoBka pacxogomepa BECOBBIM METOIOM.
10 | H3yueHue xapakTepHCTHK LIEHTPOOESIKHBIX HACOCOB.
Paznen 2. U3yueHue 0CHOB TeI1000MeHHBIX MPOLECCOB
11 | Onpenenenue ko3dduieHTa TemIonepeaun B IByXTPYOHBIX TEINIO0OMEHHUKAX.
Temonepenaya B METAIIINYECKOM U CTEKIITHHOM KOXKYXOTPYOHBIX
12 | rennoo6mennukax.
13 | HTEeHCUBHOCTD TeIuIonepeayy B INIACTUHYATOM TEIIO0OMEHHUKE
N3ydenue mpolecca HeCTalMOHAPHOTO TEIJIOOOMEHA B ammapare ¢ Memaikoil u
14 HOTPY>KHBIM 3MEEBUKOM.
Paznen 3. U3yueHue 0CHOB Macc00OMEHHBIX MPOIeccoB (pa3aeleHue
TOMOTE€HHBIX CHCTEM)
Onpenenenne k03 HUIIMEHTOB MacCOOTIaud B Ta30BOH (ha3e mpH UCTIapeHUN
15 | KuaKoCcTH B BO3IYIIHBIM MOTOK WU MPY KOHACHCAIIUY Tapa Ha IJICHKE KHUJIKOCTH B
HAacaJgo4YHOU KOJIOHHE.
16 Onpenenenne k03P PUINEHTOB MACCOOTAAYH B KHUJIKOH (aze MpH JecopOruu
JMOKCHJIA YTIIepoia U3 BOAbI B INICHOYHON KOJIOHHE.
17 | Mi3yueHne COBMECTHOIO TEIJIO- 1 MacCOOOMEHA B HACAJOYHOU KOJIOHHE.
18 | M3yuyenue npoliecca MpoCcTor MeperoHkKu OMHAPHON CMECH M30TIPOTaHOJI-BOIA.
19 | U3yyenue nporecca MpocTor MeperoHku OMHAPHON CMECH BOAA-ITUJICHTIIMKOIIb.
20 | Mzydenue mpolecca NepuoIn4ecKkoil peKTuuKanuy OMHAPHON CMECH 3TaHOJI-BOJIA.
21 | Pa3pneneHne pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPaTHBIM OCMOCOM.
Pasnen 4. U3yuyeHne OCHOB pa3/ie/ieHNs TeTePOreHHbIX CHCTEM
Omnpenenenne CKOPOCTH CBOOOIHOTO OCAX/IEHUS TBEPIbIX YaCTHUL U BCIUIBITHS
22 IIy3bIPEU B JKUJIKOCTSIX.
23 | M3ydenue npouecca GUIbTPOBAaHUS CyCIEH3HN.
24 | I'mapoanHaMuka HEMOABHIKHOTO U IICEBIOOKMKEHHOTO 3€PHUCTOTO CIIOS.
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4 O0beM y4eOHOI AUCITUIIMHBI

Buj yuedHoii paGoThI B 3aueTHEBIX B akamem.
SAMHHIIAX Jacax
O0masi Tpy10eMKOCTb JUCHMILIIMHBI 2.0 72
KonTakTHas padoTa — ay uTOPHbIE 3aHATHA: 0,89 32
JlaboparopHsbie 3ausTus (J1a0) 0,89 32
CamocrosiTesibHasi padora 1,11 40
KoHTakTHasi camocTosTebHas paboTa 111 0,2
CaMOCTOSTETbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 39,8
Bua konTpoJs: 3auer
Buj yueGHOil paGoThI B saueTnbIx | o acTp. "acax
eAMHUILIAX
OO01mast TpyJ0€MKOCTh UCIIUTIITTHBI 2.0 54
KonrakTHas pabdora — ayIMTOPHbIE 3aHATHA: 0,89 24
JlaboparopHsbie 3ausTus (J1a0) 0,89 24
CamocrosiTesibHasi padora 1,11 30
KoHTakTHasi camocTosTebHas paboTa 111 0,15
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLUIIINHBI ' 29,85
Bua koHnTpoJis: 3auer

AHHOTaIUsA padoyeil MPOrpaMMbl JUCUHUIIIMHBI
«IIpoexkTHpOBaHUE NPOLECCOB M aNIAPATOB XUMHU4YecKol TexHoJiorum » (b1.B.11)
1 Heap (McUMNJIMHBI - CYIIECTBEHHO PacIIMPUTh, CHCTEMAaTU3UPOBATh U UCIIOIb30BATh
Ha TIPAaKTHUKC 3HAaHUHA OCHOB TUApaBINYCCKUX, TCIIJIOBBIX U MaCCOO6M€HHbIX mponeccoB
XUMHYECKOH  TEXHOJIOTMH,  IO3BOJISIIOIIMX  BBIIYCKHUKAM  OCYHIECTBISTH  HAy4dHO-
HCCIIEIOBATEIbCKYIO U PAKTUUECKYIO pabOTy Ha MPEeIIpUATHSIX.

2 B pe3yabraTe uU3yYeHHsl MCUUILUIMHBI O0y4YawIIMiicsi 1O NporpamMmme
0akajaBpHUaTa J0JIKEH:

Obnadams cienyomuMa TTPOoPECCHOHATBPHBIMA KOMITCTCHITUSIMU

- CHOCO6HOCTBIO Y4aCTBOBATL B COBCPHICHCTBOBAHHWU TCXHOJIOTHYCCKUX MPOLECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXAIOIIYI0 Cpeay
(IIK-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHUUECKHE PpEUIeHHs] NpHU pa3padoTKe
TCXHOJIOTHYCCKUX ITPOLICCCOB; BBIGI/IpaTb TCXHUYCCKHUC CPCACTBA U TCXHOJIOTHWH, HAITPABJICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3CHCTBHUS Ha OKpyskaroryio cpeay (ITK-5).

- CHOCO6HOCTBIO IJIaHUPOBATH OKCIICPUMCHTAJIbHBIC HUCCICOOBaHUA, oJIy4uarhb,
o0OpabaTbIBaTh U aHAJTHU3UPOBATh MMOJyUYeHHBIC pe3yabTarhl (ITK-15).

3Hamy:

- METO/Ibl pacyera TeIJIo- U MaCCOOOMEHHBIX alllapaTos;
- OCHOBHBIC ITPUHIHUIIBI OPraHu3aluu ImpouccCcoB XUMHYECKOU TCXHOJIOI'UH,
- TUIOBbIE MPOLECCHl XUMHUUECKONH TEXHOJOTHH, COOTBETCTBYIOLIUE ammaparbl X METOJIbI
UX pacuera;
- METO/Ibl COCTABJICHUS TEXHOJIOTMYECKUX CXEM C HAHECEHHEM BCeX aIlaparoB.
Ymemnw:
- COCTaBJISATh MaTepuaibHbIE U TEIIOBbIE OATAHCHI U1 CUCTEM ra3-KHUIKOCTh;
- PacCCUUTHIBATH MMapaMETPhI TEIJIO- 1 MACCOOOMEHHOTO 000PYIOBaHUS  HACOCOB;
- monxbuparh  CTaHIapTHOE  OOOpyJIOBaHHE, HCIHOJIb3yeMOE€ B  XHMHUYECKOU
MMPOMBIIIJICHHOCTH.
Braoemy:

96



- METOJOJIOTHEl pacueTa OCHOBHBIX MapaMeTPOB TUIPOMEXAHUYECKUX, TEIJIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB;

- OCHOBaMH MPaBWJIBHOTO MTOAOOpa TETIO U MaCCOOOMEHHOTO 000PY10BaHMUS;

- METOJIaMH COCTaBJICHUS TEXHOJOTHYECKUX CXeM U Tpadudeckoro H300paKeHUs
OCHOBHOTO 00OpPYIOBaHUSI.

3 Kpatkoe cogep:kanue TuCHUTITHHBI
BBenenue. PU3MKO-XMMHUYECKHUE OCHOBBI U OCOOEHHOCTH YCIIOBUI MTPOBEACHHS
mpolecca pa3eieHus KUJAKUX TOMOT€HHBIX cMecel pektudukanueii. Onucanue
MPUHITUITAATILHON CXeMbl PEKTU(DHUKAITMOHHON YCTAHOBKH HEMPEPHIBHOTO AcCcTBUSA. CpaBHEHHE
¥ 00J1acTH MPUMEHEHHUS HACAIOYHBIX U TapeIb4aThiX KOJOHH. [locTpoeHne paBHOBECHOM TUHUHT
Ha OCHOBE MOJTYYEHHBIX UHIUBUYaIbHBIX 3aJaHUM.
Pasnea 1. Pacuér pekTH()MKAMOHHOI KOJTOHHBI.

1.1. Pacuét Hacaq0uHO# peKTH(PUKAIMOHHONH KOJTOHHBI HENPEPbIBHOIO J1eiiCTBUSI
(1J1s1 Tpex pa3MepoB HACAIKH).

MarepuanbHbIii OalaHC KOJIOHHBL. Pacuér MUHUMAILHOTO B pabodero ¢uierMoBOTo Yuca.
[Toctpoenne pabounx nuHui. Pacuér ckopocTu mapoB W auamerpa KoJoHHBL OrpeneneHue
BBICOTHl HAcaJkd MO0 MOAU(GUIMPOBAHHOMY YpaBHEHHIO Maccoomnepeaauu. Omnpenenenue
00IIero Yncia U BEICOTHI €IUHUI] epeHoca. Pacuér ruipaBiInyecKoro COnpoOTUBICHHS HACAIKH.

1.2. Pacuét TapeapbyaToii peKTHPUKANMOHHON KOJOHHBI HEMPEPbLIBHOIO /IeiiCTBHUS.

[IpenBaputensHplid  BBIOOp Tapenok. MarepuanbHblii OamaHc  KOJOHHBI.  Pacuér
MUHUMAJIBHOTO U pabouero ¢uermoBoro yucia. Pacu€r ckopoctu mapoB u auaMeTpa KOJIOHHBL
[Toctpoenne pabounx nuHU. OnpeneneHre BBICOTHI CBETIIOTO CIIOS JKUAKOCTH Ha Tapenke U
napocojepkanusi  6apooraxHoro cnosi. Pacuér koadduimenTtoB maccoornepenadu, oOIIETO
yrciaa eJUHMIl nepeHoca, d¢dekTuBHOCTH IO Mapdpu. Pacuer BBHICOTHI KOJIOHHBI Ha OCHOBE
KIIJT mo Mbopdpu ¢ mocTpoeHHEM KHHETHYECKOW JMHMHM. PacueT THApaBINYECKOTO
COTIPOTHUBIICHUS KOJIOHHBIL.

1.3. CpaBHeHUe JaHHBIX pacyéTa HACAOYHOM U TAPeJbYaTON KOJOHH.
ComnocraBiieHUE TaHHBIX, MOJYY€HHBIX M0 MPOrPaMMaM KOMIbITEPHBIX H PYYHBIX
pac4éToB. BbIOOp KOJOHHBI.

Pasnea 2. Pacuér u BbI0Op Tenj1000MeHHUKOB.

Pacuét u BbIOOp TEII000MEHHUKOB IO O0IIEH cXeMe: -pacuéT TEeIIOBOM HArpy3KH; -
oTpesieNieHUe TeIIOBOTO PEXKUMA U CPEHEH BIKYIIEH CHIIBI; - MPUOIMKEHHAs OIICHKA
K03 (UIIMEHTOB TEII00TAa4uH, KO3 dUllMeHTa Terionepeaayu, IoBEpXHOCTH Fop; - BEIOOD THIIA
¥ HOPMAJIM30BAHHOTO BapHaHTa KOHCTPYKIIUH; - OTPEIEIICHUE TapaMeTPOB KOHCTPYKIIMH
(Hampumep, 11 KOKYXOTPyOHOTO TeIITIOOOMEHHHUKA: YKCia TPYO M YKcCiia X0/I0B, AHAMETpa
TpyO, TnaMeTpa KoxKyxa, MOBEPXHOCTH TEIUIOOOMEHHUKA Fuopy U AP.); - COMIOCTABIICHUE
OpUEHTUPOBOUHOM Fop U Fropy; - cOMoOcTaBIeHNE JaHHBIX, TOJIYYEHHBIX 10 IPOrpaMMaM
KOMIIBIOTEPHBIX U PYYHBIX PACUETOB; -TUPABINICCKUIN pacyeT; - BLIOOP OMTUMAIBLHOTO
BapUaHTa TEIJI000OMEHHUKA.

2.1. PacuéT KOXKyX0TpyOUaToro MCrapuTes.

2.2. Pacu€t xoHACHCaTOpa (KOXKYXOTPyOUaTOro MJIH TUIACTHHYATOTO).

2.3. Pacuér nmonmorpesarens (KOXKyX0TpyOUaTOro MM MJIACTUHYATOTO).

2.4. Pacuért XOJIOAMIHPHUKOB JUCTUIUIATA U KyOOBOTO OCTaTKa (KOXKYXOTpyOUaThIX UITH
MJIACTUHYATBIX ).

Pasznea 3. 'mapoaunamMuveckue pacuersl.
3.1. Pacu€r ruapaBIudecKoro COMpOTHUBICHUS TPYOOIIPOBOIOB.
3.2. Pacu€T onTUMalIbHBIX TUAMETPOB TPYOOTIPOBOIOB.
3.3. Pacuér u mogbop HacocoB.
Pasznea 4. I'padpuyeckoe opopmiienue.

Texnomornueckass cxema. PekTudukanmuoHHas KOJOHHA OMPEICIEHHOTO THMA C

n300paKeHHeM JieTaliell KOHTAaKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B pa3zene 1.
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4 O0beM yuyeOHOH THCHMIINHBI

" B 3ayeTHBIX B akazem.
Buj yueOHoi padoThl
SAMHHIIAX Jacax
OO011as TPyA0€eMKOCTb U CIUTITHHBI 2,0 12
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,44 16
[Tpaktrueckue 3anstus (113) 0,44 16
CamocTosiTe1bHas1 padoTa 1,56 56
KoHTtakTHas camocTosTenbHas pabota 0,4
CaMocTosTenbHOE U3YUeHHE Pa3AeNIOB IUCIUTIIHHbI 1,56 556
Bua koHTpoJis: 3a4eT ¢ OLICHKOH
Bun yueOHo# padoThI B 3auerHbix B actp. gacax
eAMHULIAX
OO0uiasi TPY10€eMKOCTb 1M CHUTNITHHBI 2,0 54
KonTtakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHS: 0,44 12
[Tpaktuueckue 3ausrus (I113) 0,44 12
CamocTosiTejibHas paboTa 1,56 42
KonrtakTHas camoctosiTenpHasi paborta 156 0,3
CaMocTosITENbHOE U3YUEHHE PA3AEIOB IUCHUIIIMHbI ' 41,7
Bua uTOroBoro KOHTpoJIs: 3a4eT ¢ OLICHKOH

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIHMHBI
«JIEKTPOTeXHHKA M POMBbILIJICHHAA YJIeKTpoHuka» (b1.B.12)

1 Hear aucnunauHbl - (GOpMHUPOBaHWE Yy  OOYYAOMIMXCS  KOMIICTCHITUH,
00eCTeynBaoOIUX TEOPETHUECKYI0 M TPAKTHYECKYI0 MOJATOTOBKY BBIMYCKHUKA, YMEIOIIErO
BbIOMpATh M 3KCIUTyaTHPOBATh 3JIEKTPOTEXHUUECKHUE U AJIEKTPOHHbIE YCTPOUCTBA, BIIAJICIOLIETO
HAaBBIKAMU  HCIIOJIB30BAHMSI ~ COBPEMEHHBIX  MH(POPMAIMOHHBIX  TEXHOJOTHHA s
ABTOMATHU3UPOBAHHOTO MOJEIUPOBAHUS U PACUETA INEKTPUUECKUX U FIEKTPOHHBIX LIETICH.

2 B pe3yabTare wu3ydeHus JUCHUILIMHBI o0ydamomuiics 0 mNporpamMmme
0akaJjlaBpHUaTa J10JI7KeH:

Obaaoams CIEAYIOMUMA KOMIIETCHIIUSIMU:

- CIIOCOOHOCTH pellaTh CTaHIAPTHBIE 3a7aud MpPO(EeCcCHOHATBHOW NEeSTEIbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpaduuecKoil KyabTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M € y4E€TOM OCHOBHBIX TpeOOBaHMI HH(DOPMALIMOHHON
6e3onacuoctu (OITK-1);

- CIIOCOOHOCTH HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NHCUUIUIMH B
npoecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSITH METOIbl MAaTEeMAaTHYeCKOTO aHaiu3a u
MOJICITUPOBAHUS, TCOPETUYECKOTO M SKCIIEpUMEHTaIbHOTO MccaeaoBanus (OITK-2).

- TOTOBHOCTBIO OCBaMBaTh M IKCILTyaTHPOBATh HOBOE O0OpY/IOBaHHUE, MPUHUMATD
y4acTue B HATAXKUBAHUU, TEXHHUECKUX OCMOTPaX, TEKYIINX PEMOHTaX, MPOBEPKE TEXHUIECKOTO
COCTOSIHUS 000pya0BaHus 1 mporpaMMmHbIxX cpeacts (ITK-7).

3namo:

- OCHOBHBIE MTOHATHS, ONPECIICHUS U 3aKOHBI AJIEKTPUUYECKUX LIETICH;

- METOJbl aBTOMATHU3MPOBAHHOTO MOJACIUPOBaHUS, aHalM3a H pacuéra Iemne

MOCTOSTHHOTO U NIEPEMEHHOT0 TOKOB, METOIOJIOTHIO IEKTPOTEXHUUECKUX U3MEPEHUN;

- YCTPOMCTBO ¥ MNPHUHIMIIBI pabOThl 3JIEKTPOTEXHUYECKOTO M AJIEKTPOHHOTO

o0opyaoBaHus, TpaHC(HOPMATOPOB, FIEKTPUUECKUX MAIIUH, ICTOYHUKOB MMUTAHUS.

Ymemn:

- IPUMEHSTh TEXHOJIOTMH aBTOMATHU3MPOBAHHOTO MOJIEIMPOBAHUS, aHaIM3a, pacuéra u

OKCIUTyaTallul 3JEKTPUYECKUX CETeH, MPOMBIIUICHHOTO 3JIEKTPOOOOPYIOBAaHUS H

3JICKTPOHHBIX TPHOOPOB;
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- BBIOMpATh AJIEKTPOTEXHUYECKOE U DJIEKTPOHHOE OO0OpYyAOBaHUE ISl PELICHUS 3a/1ad
MPOCKTUPOBAHUS U peaTU3allii XUMHKO-TEXHOJIOTHYECKUX MIPOLIECCOB U TPOU3BOCTB.
Braoems:

- METOJIOJIOTHEH aBTOMATHU3MPOBAHHOIO MOJEIUPOBAHUS M pacu€ra JJIEKTPUUYECKUX U

3JIEKTPOHHBIX LIETIEH;

- TMPaKTUYECKUMHU HaBbIKAMH pPaOOTBI C DIIEKTPOTEXHUYECKOW ammaparypoil

3EKTPOHHBIMU YCTPOMCTBAMH.

3 Kpatkoe conep:xanue 1UCHUILTHHBI

BBenenmne. Ilpenmer, OCHOBHBIE TMOHSTHS, METOHOJOTUS  JJIEKTPOTEXHUKH H
MPOMBILIUICHHOM 3JIeKTpOHUKHU. KpaTkue ucropudyeckue cBeeHus. 3aauu U MECTO AUCIIUIUIMHBI
B [IOJIFOTOBKE OakanaBpa XMMHUYECKON TEXHOJIOTHH.

PA3JIEJI I. DJIEKTPUYECKHUE LETIN
1.1. OcHoBHbIE onpe/e/ieHNsl, ONMCAHUS MapaMeTPOB U METOA0B pacyéTa
3JIEKTPHYECKHUX Lemei

OcHoBHbIE TOHATHS ¥ OOO3HAUEHUS OJEKTPUUECKUX BEIMYMH U  DIJIEMEHTOB
anextpuueckux neneir (FCOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTOYHMKYM W TIPUEMHUKH SJEKTpUUYecKor dHepruu. OCHOBBI 3eKTpoOe30onacHOCTH. CXeMbl
3aMEIIeHUS IEKTPOTEXHUUECKUX YCTPOICTB.

OcHOBHBIE TOHATHUS TEOPHUH dJIEKTpUUECKHX 1enei. Kimaccudukamus menei: TuHeHbIE 1
HEJIMHEHHbIe, HEPAa3BETBJICHHbIE W PAa3BETBJICHHBIC, C OJHUM M HECKOJbKHUMH HCTOYHMKAMU
MUTaHMS, C COCPEAOTOUECHHBIMU U paclipeieIeHHbIMU TapaMeTpaMH.

OcCHOBHbIE TPUHIIUIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. [I[pUHIINT HEMPEPHIBHOCTH
(3aMKHYTOCTH) 2JICKTPUUECKOTO TOKA M MATHUTHOTO MOTOKA. 3akoHbsl OMa u Kupxroda.

Meroasl MOIENMpPOBAaHMS, aHaIM3a M pacuéra JIMHEHWHBIX JJIEKTPUYECKHUX LEmei
MOCTOSIHHOTO TOKa. AHanM3 M pacdy€T pa3BETBICHHBIX DJIEKTPUUYECKHUX LENeil ¢ HECKOJIbKUMU
MCTOYHMKAMU TUTAaHUS NTYyTEM COCTABJICHUS U PELIEHUsS CUCTEM YPaBHEHHMM IO 3aKOHaM
Kupxroga, mpuMeHeHHs METOJOB Y3JIOBbIX IOTEHUIMAJIOB M SKBUBAJIEHTHOTO aKTUBHOIO
JIBYXTIOJIFOCHUKA.

OcCHOBHBIE CBOWMCTBA M 00JIACTM TPUMEHEHHS MOCTOBBIX II€NeH, MOTEHIIMOMETPOB,
JIeUTENeH HAPS>KEHUs U TOKA.

MartpuyHas 3arnuch ypaBHEHUH 11eTield B 0000eHHBIX (hopmax.

1.2.  DuexkTpuyeckHe H3MepPEeHHUS U MPHOOPHI

MeToapl M3MepeHusi AJIEKTPUUYECKUX BEIUYMH: MpsIMble U KOCBEHHbIC. AHAJIOTOBBIE
AIIEKTPOU3MEPHUTEIbHBIC U IUPPOBBIC SJICKTPOHHBIC IPUOOPHI: YCTPONCTBO, MPUHIIHIT ACHCTBUSA,
o0nmactu mpuMeHeHMs. M3MepeHHe INEKTpPUYECKUX  BEIUYMH: TOKOB,  HAaIPSHKCHUI,
CONPOTHUBIICHUNA, MOIIIHOCTU U YHEPTHUHU.

1.3. AHaau3 ¥ pacuyéT JUHEHBIX Leneil mepeMeHHOro TOKa

CrocoObl TipescTaBieHus (B BHIIE BPEMEHHBIX JTUarpamMM, BEKTOPOB, KOMILIEKCHBIX
yucen) W TapameTpsl (aMIUTMTya, 4acToTa, HavalbHas (a3za) CHHYCOMIATbHBIX (DYHKITHIA.
MrHoBeHHOE, cpeAaHee U JCHCTBYIOLIEE 3HAYEHUsI NEPEMEHHOTO CHHYCOMJAIBHOTO TOKA
(HampsDKEeHMS ).

AKTHBHOE, PEaKTUBHOE U MOJHOE CONMPOTHUBICHUS BeTBH. Da30oBbie COOTHOLICHUS MEXIY
TOKOM U HampsbkeHHeM. MoIIHOCTh B IemsX nepeMeHHoro toka. Koadduiment momnoctu
(cos([)) u ero TEXHMKO-3KOHOMHYECKOE 3HAUCHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHMCEN B AJIEKTpoTexHuKe. KoMIiekcHblil MeTox
pacuéra JIMHEHHBIX CXEM Leneldl MepeMEHHOro Toka. KOMIUIEKCHOE CONpPOTHBIEHHE W
KOMIUIEKCHasi MPOBOAMMOCTh BeTBU. KomIiekcHasi MOIIHOCTh M OallaHC MOIIHOCTH B ILIETISIX
MEPEMEHHOT0 CUHYCOUIAJIbHOTO TOKA.

Pe3onaHcHBIE ABIIEHUS B AJIEKTPUUYECKUX LETISIX, YCIOBHS BOSHUKHOBEHUS, PAKTUYECKOE
3HadyeHUe. Pe30HaHC HanpspKeHUM M TOKOB. HYacTOTHBIE CBOMCTBA LICTIEH IEPEMEHHOIO TOKa.
[TonsiTie o JMHEHHBIX YeThIpEXMOItOcHUKaxX. [loHsATHE 00 »SIEeKTpUYECKHX Nensix ¢
WHIYKTUBHON (MarHUTHOMW) CBSI3BIO.
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AHanu3 1 pacy€T TpéxazHbIX Ienel MepeMEHHOTO TOKa. DJIEeMEHTHI TPEX(Ha3HBIX IENeH.
Crioco6b1 n300pakeHust U coenuHeHus (a3 TpEx(}a3zHOrO MCTOYHHMKA NMUTAHUS U MPUEMHHUKOB
sHepruu. CoerHEHUE TOTPEOUTEICH AIIEKTPOIHEPTUH 3BE3J0M M TPEYroJbHUKOM. Tpéx- u
YETBIPEXIIPOBOAHBIE CXEMBbl IUTAaHUS NpUEMHUKOB. Ha3HaueHune HEUTpaabHOrO IPOBOAA.
Momnocts  Tpéxdaznoit uenu. Koabdumment wmommuoctu. TexHuka O0€30MacCHOCTH IpHU
OKCIUTyaTallul YCTPOUCTB B TPEX(PA3HBIX LETISAX.

[IpumeneHne s aBTOMAaTU3UPOBAHHOTO  MOJEIMPOBAaHUSA M pacyé€ra  Ieneu
IOPOTPaMMHBIX MPOAYKTOB, pa3pabOTaHHBIX Ha Kadeape, a Takke MAKETOB MPOrpaMM
«Multisim», «Mathcad», «Excel».

PA3JIEJI II. DJIEKTPOMATHUTHBIE YCTPOHCTBA
U OJIEKTPUYECKHE MALITHHBI

2.1. TpanchopmaTopsl

Ha3znauenne m oOnacTu mnpuMeHEHHs] TpaHCPoOpMaTopoB. YCTPOMCTBO M TPHUHITUI
neiictBust ogqHo(a3HOro TpaHchopmaTopa.

AHanu3 3J1eKTpOMarHUTHBIX IPOLIECCOB B TpaHC(HOpMATOPE, CXeMa 3aMELICHHUS.

[Torepu sHepruu B Tpanchopmarope. Buemnue xapakrepuctuku. [lacopTHbie naHHbIC
TpaHchopMaTopa U ONpeIelIeHHe HOMHUHAJIBHOIO TOKAa, TOKAa KOPOTKOIO 3aMbIKaHHS B
NEPBUYHON OOMOTKE U M3MEHEHUS HANPSDHKEHUsI HA BTOPUYHOM 0OMOTKe.

2.2. ACHHXPOHHbIE€ MAIIMHbI

YCTpolCTBO M NPUHIMIT JAEHCTBUSA TPEX(PA3HOTO ACHHXPOHHOTO 3JIEKTPOIBUTATEIS.
Bpamaromeecss marauTHoe 1osie ctatopa. MarautHoe noje mamunbl. IJIC 0OMOTOK cTatopa u
potopa. CxonbxeHnue. YacToTa BpalieHus poTopa. DJIEKTPOMarHUTHBIE MOMEHT. MexaHn4ecKue
1 pabodre XapaKTepUCTUKH.

OHeprerudeckue nuarpaMmmel. [lacnopTHele JaHHbIE.

[lyck acHMHXpOHHBIX JBHUraTelell ¢ KOPOTKO3aMKHYTBIM M (a3sHBIM POTOPOM.
PeBepcupoBanue U peryiarpoBaHUE YaCTOThI BpPALIEHUs pOTOpa.

PA3JIEJT III. OCHOBbI DJIEKTPOHHUKH

3.1. DuemMeHTHas1 0232 COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB

VYcnoBHble 0003Hau€HMs, NPUHLMI JAEHCTBHS, XapaKTePUCTUKH M Ha3HAYCHHE
MOJIyIPOBOIHUKOBBIX JUOJ0B, TPAH3UCTOPOB, TUPUCTOPOB.

NHTerpanbHble MUKPOCXEMBI, UX Ha3HAUYEHUE, KiacCu(UKalus 1 MapKUPOBKa.

3.2. UcTOYHUKHN BTOPUYHOTIO JJIeKTPONUTAHUS U YCHJIUTEIH
3JIEKTPHYECKHUX CHTHAJIOB

[TomynpoBOAHUKOBBIE  BBIPSIMUTENM:  KIacCU(UKALMs, OCHOBHBIE  MapaMETpHI.
DNEeKTpUYECKUEe CXEMbI M MPUHLUI paObOThI BBIIPSIMUTEINSA. DIEKTPUUECKUE (PUITBTPHI.

Knaccudukanuss u  OCHOBHBIE XapaKTEPUCTUKM yCHIUTeNed. AHamu3  paboThl
OJTHOKACKaJHBIX M MHOIOKacKaJHbIX ycwiutenedl. OOpaTHble CBSI3M B ONEpallMOHHBIX
YCWINTENSIX, UX BJIMSHME HA MapaMeTpbl U XapaKTEPUCTUKU ycuiuTenas. OCHOBHBIE THIIBI
ycunuTenei Ha 6aze OY.

OO11ee KOJIMYECTBO pa3iesioB — 3.

4 O0bEM yueOHOM TUCUUIIJIMHBI
Bux yaeGnoi paorsi B 3aueTHBIX B akanem.
eMHUTIAX yacax
Oo6masi Tpy10€eMKOCTh THCHUIJIMHBI 5,0 180
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48
Jlexmun 0,44 16
JlaGopatopusie 3ausaTus (JI3) 0,88 32
CamocrositesibHas padora (CP) 2,67 96
KonTakTHas camocTosiTenibHas paboTa 0,4
CaMOCTOSTEeTbHOE U3YYCHHUE PA3IeSIOB JUCITUTITMHBI 2,67 37,6
KoHTpoJibHBIE PabOTHI 58
Buja koHTpOJIA: 3a4€T ¢ OLEHKOM
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Bua yueOHoii padoThI B 3auerHbix B actp. gacax
eMHUTIAX

Oo6masi Tpy10eMKOCTh THCHUIJIMHBI 5,0 135
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,33 36
Jlexnun 0,44 12
JlabopaTtopusie 3ansatus (JI3) 0,88 24
CamocrositesibHas padora (CP) 2,67 72
KonTakTHas camocTosiTenibHas paboTa 0,3
CaMOCTOSTEeTbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI 2,67 28,2
KonTponbHbIe paboTh 43,5

Bua konTpoJs: 3a4eT ¢ OLICHKOH

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«O61masn >xoJorus» (b.1.B.13)

1 Heap DUCUMIVIMHBI - CPOPMUPOBATH y CTYJEHTOB CHCTEMHBIC 0a30BbIC 3HAHUS
OCHOBHBIX JKOJIOTMUECKHUX 3aKOHOB, OMNPEICNAIONINX CYIIECTBOBAaHHE U B3aWMOJEUCTBHE
OMOJIOTMYECKUX CHCTEM Pa3IMYHBIX YPOBHEH; 00 aHTPOIOTEHHBIX BO3JCHCTBUAX HA OHochepy u
0 Ouopa3zHoobOpasuu, Kak OCHOBE YCTOMYMBOCTH COOOIIECTB.

2 B pesyabTaTe M3y4YeHHsl TUCHUIIMHBI 00y4YalolUiics MO0 MporpaMMe GakajiaB-
pHaTa 10/IKeH:

Osnademsv cNeAyONUMI KOMITETEHITUSIMU:

— CIIOCOOHOCTBIO HUCIONB30BAaTh OCHOBHBIC E€CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KafoIIero Mupa u sieenuit npupos! (OI1K-3);

- CIOCOOHOCTBIO Y4acTBOBATh B COBEPIIEHCTBOBAHUN TEXHOJIOTHMUYECKHUX MPOLIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepereHsl, MUHUMH3AI[UN BO3ACUCTBUS Ha OKPYKAIOIIYIO Cpeay
(TIK-2).

3nams:

- (yHIaMEHTAIbHBIC MOHSATHUS, 3aKOHBI U TIPUHITUIIBI YKOJIOTHH;

- 3aKOHOMEpPHOCTHU Pa3BUTHUS IKOCUCTEM U UX KOMIIOHEHTOB;

- TPUYUHBI U TCHICHIIUU PAa3BUTHSI COBPEMEHHBIX YKOJIOTHUECKUX MPOOIIeM;

- OCHOBHBIE pe3yJbTaThl BO3ACHCTBHS O00IIECTBA HA MPUPOIY; DSKOJOTHYECKHE
MOCJIECTBHS 3TOI'0 BO3ICHICTBUS,

- YCJIOBHSI YCTOWYUBOTO Pa3BUTHSI YEIOBEUECTBA;

Ymemn:

- OOBSICHUTH MPUYUHHO-CJIE/ICTBEHHBIE CBSA3H SKOJIOTMUECKUX M MCTOPUYECKUX IMpOIec-
COB, BIIMSIHUE YEJIOBEKA HA IKOJIOTUYECKUE SBJICHHUS, UJIEH YCTOMUYMBOTO Pa3BUTHS, IKOJIOTHUYEC-
CKOH J1eATeNbHOCTH U KYJIbTYPHI;

- aHaJTM3UPOBATH PA3IIUYHBIC YKOJIOTHUUECKUE CUTYAIlUH, IPUHUMATh KOHKPETHBIE pellie-
HUS TI0 UX YITYYIIECHUIO.

Braoems:

- TIOHATUHHBIM aIllapaToM SKOJIOTUH JJIs aHAIW3a TAHHBIX 110 YKOJIOTHH.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Beeoenue

CoBpeMeHHasi JIKOJOTHUS — MEXKIUCIUIIHHAPHAS 00JIacTh 3HAHUN. OKOJIOTHS Kak
(dyHIaMeHTaJIbHAs OCHOBA YCTOWYMBOIO Pa3BUTHA M cOXpaHeHus: OnopasHoodpaszus. CTpykrypa
COBPEMEHHOM SKOJIOTMM U OCHOBHBIE METOAbl HMccienoBaHus. HaydHo-mpakThueckue 3ajgauu
COBpeMeHHOM 3Kkonoruu. OCHOBHBIC HAIIPABJICHUS COBPEMEHHBIX IKOJIOTUYECKUX HCCIIEAOBAHUN
B Poccuu u 3a pyoexom.
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Pasoen 1. buocghepa

CucremMHble MOCTYNAThl B S3KOJOTMU. OTambl pa3BUTHS cymnepcucTeMbl «YenoBek —
OxoHomuka — buora — Cpena». CoBpeMEHHBIN HKOJOTMYECKHl Kpus3uc. Posb Hayku B
IPEOIOJICHUH YKOJIOTHYECKOro Kpu3uca. KoHIenus ycToi4nuBOro pa3BuTHsl.

Hepapxusi ypoBHEHl oOpraHuzaluy >KM3HHM (KJIETKa — TKaHb — OpPraH — OpraHu3M —
coobmiectBo). Konuenmust skocucrembl. buocdepa xak skocuctema. buonormueckoe
npoAyurpoBanue B O6uocdepe. buonornueckas peryisius reoXxuMudeckoil cpenbl. OCHOBHbBIE
cBoiictBa Ouocdepbl. Mecto Omochepst cpenu ob6onouexk 3emnu. B.JA. Bepraackuii o
B3aUMOJICHCTBUU >KMBOTO M KOCHOTO BEILIECTBA, O «BCIOAHOCTW» KHU3HU. buocdepHbie QyHKIMU
yenoBeka. Hoocdepa

KpyroBoporsl Hambojee 3HAYMMBIX OHOT€HHBIX DJIEMEHTOB. THIBI IUPKYJISIUU
OMOTeHHBIX J1eMEHTOB B Onochepe. Hapyienns 6MOreoXuMHUECKUX ITUKIOB, BOZHUKAIOLIHE B
pe3ynbTare BO3pacTarolleil aHTPOIOTeHHON Harpy3Ku, ¥ UX MOCIEICTBUS.

Paszoen 2. Jxocucmemvi

Konnenmus skxocucrembl. COOTHOIIEHHE TMOHSATUH «OHMOTEOIIEHO3» U «IKOCHUCTEMAy.
CocTaB M OCHOBHBIE XapaKTEPUCTUKU 3KOcUCTeM. [IpoayIieHThl, KOHCYMEHTHI, PeIyLEeHThI, UX
sKosoruueckas pousib. [loTok »Heprum B sKkocucteme. [luieBble 1Henu W THILEBHIE CETH.
Tpoduueckue ypoBHu. PacmpeneneHue sHepruu B SKOCHCTEME, NMPABHIO AECATH MPOICHTOB.
[IpaBuiio 3KOJIOTMYECKUX MHUPAMUJ: MPABHIO MUPAMUIBl MPOAYKLUUH, MPABHIO MHUPAMUJbI
Ouomacc ¥ TPaBWIO MNUpaMuAbl yucen. JlMHAMHKa SKOCHCTEM, CYKIECCHH, O3TaIlbl
CYKIIECCHOHHOTO Tmporecca. Ponp OuopasHooOpazuss B MNOAAEPKAHUU ILEITOCTHOCTH U
(YHKIMOHATIBHON yCTOMYMBOCTH 3KocucTeM. KiimmaTtnueckasi 30HaIbHOCTh U OCHOBHBIE THIIBI
Ha3eMHbIX JKocucTeM. (OCOOEHHOCTHM BOJHBIX JSKocucTeM. [ImaHKTOH, OEHTOC, HEKTOH.
AHTPONOTreHHBIE YKOCUCTEMBI: arpO3KOCUCTEMBI U YPOOCHCTEMBI.

Paszoen 3. Coobwecmsa u nonynsayuu

[onsarue o nmomynsiuu. CTaTHYecKue MOKa3aTeNu MOMYJISIIUN: YACICHHOCTh, IJIOTHOCTH,
MOKa3aTelnu CTPYKTYphl. /luHamuueckue mokaszaTelu MOMYJISIUU: POKAAEMOCTb, CMEPTHOCTb,
cKOopocTh pocta. IIponomKHUTENbHOCTh JKM3HM W BBDKHBAEMOCTh. KpHBBIE BBDKHMBaHMUSL.
DKOJIOTUYECKHE CTPATETUU BbKMBAHUA. Peryisiius miIoTHOCTH MOMYJISIUH.

Bunosas crpykrypa coobmiects. IIpocTpancTBeHHast cTpykTypa cooduiectB. buotnueckue
CBs3M. DKoJlornyeckas Huia. Peann3oBanHas u pyHIaMeHTalIbHAs HULIH.

Pa3zoen 4. Opeanuszm u cpeda

['maBHBIE YPOBHU OpraHU3alMH )KUBBIX cucTeM. OpraHusM Kak »KH1Basl 1IeJIOCTHAsI CUCTEMaA.
PaznooOpasue opranu3moB. DKojorudeckue (GaxkTopbl, UX Kiaccupukanus. JIuMuTHpyomue
skojornueckue ¢akropsl. [IpaBuno JInbuxa, 3akon lllendopna. Ananramus. TorepaHTHOCTD U
pe3ucTenTHOCTh. O0IMe 3aKOHOMEPHOCTH JICHCTBUS HKOJOTHYECKUX (DAaKTOPOB HAa OpPTraHU3M.
KommiekcHoe nelicTBue cpeabl. 3HaU€HHUE CBETa, TeMIEpaTyphl M BIAXHOCTU IJISl JKUBBIX
OpPraHu3MOB. DKOJIOTHYECKHE U (DU3MOJIOTHYECKHE PUTMBI B mpupoxae. buoputmsl. Ctpecc kak
9KOJIOTUYECKHH PaKTop.

[lonarue «cpema xu3HM». OOMmIAs XapaKTEPUCTHKA OCHOBHBIX CpeJll >KU3HU: BOJTHOM,
HA3eMHO-BO3IYIITHOM, TIOYBEHHOW M opraHu3MeHHOW. Cpenbl OOWTaHUS, MECTOOOWTAHHUS U
OMOTOTIBI.

dopmMUpOBaHKE apeayioB, IEPBUUHBIN apeall, pacCceIeHUe OpraHu3MoB. ['paHulIbl, pa3Mepsl
U (GopMbl apearoB M (aKTOpbl, UX OOyCIABIMBAIOIIUE. DHAEMHUKH W PENUKTHL LleHTphI
TaKCOHOMHMYECKOTO  pa3HooOpa3usi, LEHTPbl MPOUCXOXKIEHUS BHUAOB. AHTPOIOr€HHAs
TpaHchopMaIys apeaios.

[TpencraBinenue o 6uome. PacTuTenbHOCTh U KUBOTHOE HaceneHue. [IoHSATHE «3KOTOHY.
[InaneTapHbIid, peTHOHANBHBIA M TOMOJOTHYECKUH (TaHAmapTHHIN) YpoBHU AudQepeHIranumn
YKUBOTO MOKPOBA CYIIH.

Konnenuust 6uonoruyeckoro pasHooOpaszus. YpoBHU OHOpa3HOOOpasusi: FeHETUYECKUH,
BHJIOBOHM, SKOCHCTEMHBINA. BcemupHasi cTpaTerusi COXpaHeHHs] OMOJIOTHYECKOTO pa3HOOOpa3us.
OxpaHa peKuX U ucue3aronmx BuI0oB. KpacHble KHUTH. 3a11OBeIHUKY U HAI[MOHAIBHBIC TTAPKH.
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Paszoen 5. Yemotiuusoe npupodononsvzosanue

[IpoGneMbl U MEPCHEKTUBBI OOECIICUCHHUsT YEIOBEUECTBA OMOJOTHYECKHUMH DPECypCaMHu.
ATrpo3KoJIOTHs, TeHOMOAU(PUIIMPOBAHHBIE OPraHU3MBbl, MApUKYJIbTypa. VHBa3UHN 4yKepOIHBIX
BUJIOB, «CTHpaHHe» Ouoreorpaduueckux pyOexei, aHTponoreHHas TpaHcopmaius ¢iop u
¢dayH. 3HaueHue oco0O OXpaHSEMBbIX MPUPOJHBIX TEPPUTOPHM M UX COBPEMEHHas CUCTeMa:
HallMOHAJIbHBIC TApKH, 3allOBEIHUKH, 3aKa3HUKH, MPHUPOTHBIC MApKH, pe3epBaThl, NaMSITHUKU
npupoabl. OCHOBHblE NPUHIUIBI U METOAbI OLEHKH KadecTBa OKpY’Kalollell cpefbl, ee
JUHAMUKA BO BpPEMEHM M MPOCTpaHCTBE. MEXIyHApOAHOE COTPYAHMYECTBO B OOJIACTH
M3Y4YEHUs U COXpaHEHUs Onopa3zHooOpasusl.

Pasoen 6. ['nobanvHuvle sxonocuyeckue npodiemvi

[TonsiTue  «3arpsi3HeHHWE  OKpyXkaromied  cpenb». Kiaccudukanus — 3arpsi3HEHUM
OKpY’Kalollen cpepl. XUMUYECKHE 3arpsS3HUTENHN (TsDKENIbIe METaUIbl, MeCTHIMbI, HUTPAThl U
T. JA.), UX HCTOYHHKHM, a TakXKe NpsIMOe U KOCBEeHHOe BozaelcTBue. Knaccudukanus
3arpsA3HSIOMMX BEIIECTB MO CTENEHH omacHocTH. Pusmueckoe 3arps3HeHue (paauarroHHOe,
AJIEKTPOMArHuTHOE, IIIyMOBOE, BHOPALlMOHHOE, TEIUIOBOE, CBETOBOE), €ro MCTOYHHUKH U
NOCIICACTBUSL  JUIl KMBBIX OpraHU3MOB. buonormueckoe 3arps3HeHHE, €ro IpUMEphl U
MOCJEICTBUS. 3arps3HEeHUE TBEPIBIMU OTX0JaMH, IIpo0JIeMa HaKOIJICHHUs Mycopa.

[lonarue rnO0ANBHOM SKOJOTMYECKOW MPOOIEMBbl. DKOJOTHMYECKHUH KPH3UC M €ro
xapakTepHble 4epThl. llenb mpuuuH T100adbHOTO 3KOJIOTHMYECKOro KpH3Mca, MyTH BBIXOJA U3
Hero. Jlemorpaduueckas mpobnema. Jlemorpapudeckue mpoOiaeMbl pa3BUTHS YEIOBEYECKOTO
obmectBa. [lonsTne aemorpaduyeckoro B3pbIBA. DKOJOTHYECKHE IPOOIEMBI, CBS3aHHBIC C
pocToM uuciieHHOCTH Hacenenus. [Ipobnemsl ypOanuzanuu. [IpogoBosibcTBeHHAs TpodiieMa, ee
npuuuHbel U caeactBus. Ilytu pemenust mpobiembl. DHepreTuyeckas U ChlpbeBas MpolOsiema.
[MapuukoBeiii 3¢ ¢dexr. Kucnotuele npoxau. Paspymenue o30HoBoro cios. CHIKeHHE
Ouopa3zHo00pa3us Kak riiodaibHas dKojornueckas rnpobisema. OmycThIHUBaHHE KaK rio0aabHast
sKoJioruueckas mpobiema. OOesnecuBaHuMe Kak TIJI0OanbHAs HKOJIOTHYECKas Mpodiema.
PannoakTuBHOE 3arpsi3HEHUE.

O011ee KOIMYECTBO pa3esios -6.

4 O0beM y4eOHON AUCHHUIINHBI

B 3aueTHEBIX B akamewm.
Buapr yaeOHO# paboThI eIMHHIIAX qacax
OO0mast TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHas padoTa — ay1MTOPHbIE 3AaHATHS 1,78 64
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansaTus (I113) 0,89 32
CamocrositesbHas padora (CP) 1,22 44
CaMOCTOSTETbHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 1,22 44
JK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,4
[TonroToBka K 9K3aMeHY ' 35,6
Bua kontpoJs: JK3aMeH

B 3auerHeix | B actpoHOM.

Bunbt yueOHO paboThI eIMHUIIAX yacax
OO01mast TPYA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 4,0 108
KonTtakTHasi paGoTa — ayautopHasi pa6ora 1,78 48,3
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP) 1,22 33
CaMocTOATEIbHOE U3YUEHHE PA3eJIOB JUCLIUIIINHBI 1,22 33
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JK3aMeH 1,0 27

KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,3

[ToaroroBka K 3K3aMeHy ' 26,7
Bua koHnTpoJis: JK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbBI
«OcHoBBI TOKcuKoJd0oTHN» (B.1.B.14)

1 Heabw aucHUMJIMHBI - (OPMHUPOBAHHWE Yy OOydaromuxcsi Oa30BBIX 3HAHUH,
HEOOXOJUMBIX JJIsi TIOHMMAaHUS W PEIICHUS TpoOJieM YMpaBICHHsS KA4eCTBOM OKpY KaroIIen
Cpenmpl, COXpaHEHHUs YCTOWYMBOTO (DYHKIIMOHHPOBAHUS TPUPOJHBIX SKOCHUCTEM U 3J0POBBS
YelIoBEKa.

2 B pe3yabtare u3ydyeHHsl AUCHUIVIMHBI 00y4yalouluiicss Mo mporpamme GakaJjab-
puaTa J10JIKeH:

Obnadams CnenyOMUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTh  HCIIOJIB30BaTh OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaoIIero Mupa u siieHui mpupost (OITK-3).

- CIOCOOHOCTH Y4aCTBOBATh B COBEPIIICHCTBOBAHUHU TEXHOJIOTHUECKUX MPOIECCOB C
MO3UIIMIA SHEPTO- U PECYpCcOoCOEpeKeHUsI, MUHIMHU3AIMK BO3JICHCTBUS HA OKPYXAIOUIYIO CPEeIy
(TIK-2).

3uameo:

- OCHOBHBIE 3aKOHOMEPHOCTHM U MEXAHU3Mbl B3aUMOJEHUCTBHUS TOKCHUUYECKHX
BEILIECTB C KUBBIM OpraHU3MaMH, PEXKJIE BCEro, YETOBEKA;

- OCHOBHBIE  TPOLIECCHI,  XapaKTEPHU3YIOLIME TIOBEJICHUE TOKCHUKAHTOB B
OKPY’KaIOIIEeH cpelie, MEXaHU3Mbl SKOTOKCHYHOCTH, TOKCHYECKUE d(PPEKThH U 3aKOHOMEPHOCTH
WX MPOSIBJIICHUS HA Pa3IMYHBIX HEPAPXUICCKUX YPOBHSIX OpPraHU3alUU OMOJIOTHUECKUX CHCTEM;

- CHUCTEMBbl CAHUTAPHO-TUTHCHUYECKUX UM PBHIOOXO3SMCTBEHHBIX HOPMATHBOB
XUMHUYECKHX BEIIEeCTB, MPUHATHIX B Poccuiickoit deneparuu; METOAOIOTUU OOOCHOBAHUS U
YCTaHOBJICHUSI HOPMAaTHBOB COJICPKAHMS BPEIHBIX BEIIECTB B 00BEKTaX OKPYKAIOIIEH CPEIbI;

- KJIacCU(UKALMKA BPETHBIX BEUIECTB MO CTEMEHH HUX OMAaCHOCTH B OOBEKTax
OKPY’KaOIIEeH CpeIbl U METO0JIOTHH OOOCHOBAHMS M YCTAHOBJICHHUS KJIACCOB OMACHOCTH;

- KIACCU(UKALUIO OTXOIOB TMPOM3BOACTBA U TMOTPEOJCHHS TIO CTCICHH
BO3JICUCTBHUS Ha Cpeay OOWTaHHWS W 3/I0POBbE UEJIOBEKAa W TMPHUHIUIBI OMpEeIeHUs Kiacca
OMacCHOCTH; KPUTEPUH OTHECEHHUsI OTXOJIOB K KjaccaM OIACHOCTU IO CTENEHW HEraTUBHOIO
BO3JCHCTBUS HAa OKPYKAIOIIYIO CPEdY.

Ymems:

- OOBSCHSTH U OLICHUBATh OMACHOCTh MPUCYTCTBUS BPEIHBIX XUMHUYECKUX BEIECTB
B OKpY’KaroLIeH cpele,

- MPAKTUYECKH TIPUMEHSTh TOJYUCHHBIC 3HAHUS B CBOEH MpodecCHOHATHHOU
JESTENIbHOCTH C TO3UIMH DHEPro- M pecypcocOepekeHrs, MUHUMHU3AIMK BO3JCHCTBHUS Ha
OKPYXAaIOIIYIO Cpemdy.

Braoemn:

- MOHSATUWHBIM ~ ammapaToM B OOJacTH TOKCHUKOJOTHM W AKOJOTUYECKOTO
HOPMHPOBAHUS;

- HaBBIKAMHU PaOOTHI ¢ OCHOBHON HOPMAaTHMBHOW M METOIWUYECKOMN JOKYMEHTAITUEH,
Kacaloleicsl periaMeHTUPOBAaHUsI U OIEHKU OMACHOCTH BEUIECTB B OOBEKTaX OKpYKAroIIen
Cpebl.

3 Kpartkoe coaep:kaHue JUCUUNIMHBI

Pasnen 1. OcHOBEI 001IEHl TOKCUKOJIOTHH.

OmpenernieHre W OCHOBHBIE TMOHATUS TOKcUKojoruu. Ilpeamer u  cTpykTypa
TOKCHUKOJIOTMH, Hedu u 3amadu. (OCHOBBI TOKCHKOAWHAMHMKH. (OCHOBBI TOKCUKOKHHETHKH.
@akTopbl, BIMAIOIIME HA NPOSBICHHE TOKCHUYHOCTH BeliecTBa. [IOBTOpHBIE BO3AECHCTBHS
BpEIHBIX XUMHUUYECKHX BemecTB. Koeprusm kceHoOMoTHKOB. KOMITJIEKCHOE U cOYeTaHHOE JCH-

104




ctBue. AHTUIOTHL. CrnenuwanbHple (OPMBI  TOKCHYECKMX TIpoleccoB. M3OuparenpHas
TOKCUYHOCTh. OCHOBBI TOKCUKOMETPHUU. DKOJIOTO-3MUAEMHUOJIOTHUECKUE uccienoBanus. OneHka
pUCKa JUIs 3/J0pOBbsI YeJIOBE€KAa MpPH BO3ACUCTBUM XHUMHUYECKHX BEIIECTB, 3arps3HSIONINX
OKPY’KaIOIIYIO CPELy.

Paznen 2. HopMupoBaHue XMMHUYECKHX BEIIECTB B OKPY KAIOIIEH Ccpeie.

CaHUTapHO-TUTUEHUYECKOE HOPMHUPOBAHUE M KJIacCU(UKAIIWS 110 CTETICHU OIMACHOCTH B
BOJIE€ BOJHBIX OOBEKTOB XO35SHCTBEHHONUTHEBOTO U KYJIbTYpHO-OBITOBOTO BOJIOMOJIB30BaHUS, B
atMoc(hepHOM BO3MyXe HACETICHHBIX MECT, B BO3JyXe paboueil 30HBI, B MOYBE, B IMHUIIEBBIX
npoaykTtax. HopmMupoBanue XUMHUYECKUX BEIIECTB U KiacCU(PHUKAIUS MO CTENEHH OMacHOCTH B
BOJIC BOJHBIX OOBEKTOB, MMEIOMIMX pPHIOOXO3AHCTBEeHHOE 3HaueHHe. [lopsaok oOocHOBaHUS
HOPMAaTHUBOB U Kj1acca ornacHOCTH. OCHOBHbBIE JOKYMEHTHI.

Paznen 3. Dkonoruueckasi TOKCUKOJIOTHUSI.

OCHOBHBIE MOHATHS. DKOTOKCUKOKMHETHKA. DKOTOKCUKOJUHAMUKA. DKOTOKCUYHOCTb,
MEXaHU3Mbl 3KOTOKCUYHOCTU. TOKCHUYHOCTh XMMHUYECKUX BEILECTB MJIsi PA3JIMYHBIX >KUBBIX
OpraHu3MoB M pacTeHud. KommiekcHas oOlleHKa OMAacHOCTH BEIIEeCTBA C SKOJOTHYECKHX
no3uiuii. Kiaccel omacHOCTH TOKCHYHBIX OTXOJIOB ITPOU3BOJICTBA U MTOTPEOICHUS MO CTETICHU
BO3/ICICTBUS Ha cpeny OoOWTaHUS W 3J0pOBbe uenoBeka. Kpurepuum oTHECEeHUs OTXOAOB K
KJIACCYy OMAacCHOCTH IO CTENEHH HEraTMBHOTO BO3JCUCTBUS Ha OKPYXKAIOUIYI0  Cpexy.
Okonorudyeckoe HopMmupoBaHue. OCHOBHbIE MPUHIUIBI U TMOHATUS. MeTonoioruyeckue
noaxoxsl k pacuetry DJIK.

Paznen 4. XapakTeprucTrKa OCHOBHBIX SKOTOKCUKAHTOB.

HaxoxaeHne B MNpPUPOJIe; MCTOYHUKH TIOCTYIUIEHUS B  OKPYXKAIOIIYIO  CpE.y;
OCOOCHHOCTH JIeHCTBUS Ha OpraHU3M YeJOBeKa, NEHCTBHE Ha JApPYTUe >KUBbIE OPraHU3Mbl;
MOBEJICHUE B OKPY’KAIOIIEH Cpelie;  TOKCUKOMETPUUYECKHE MapaMeTpbl; HOPMATHUBBI Ka4eCTBa
00BEKTOB OKPYKAIOIIEH CPEJIbI.

OO11ee KOJIMYECTBO pa3iesioB — 4.

4 O0beM y4eOHOI TUCITUIIMHBI

B 3aueTHBIX B akazem.
Bunb! yaeOHO# paboThI eIMHHIIAX yacax
Oo0masi Tpy10eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTakTHas padoTa — aylMTOPHBbIE 3AHATHS 1,33 48
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenibHas paboTa 0,4
KonnektuBHoe 3aianue (pabota B rpynie) 1,67 20
Jpyrue BubI caMOCTOSTETLHON pabOThI 39,6
Buja koHTpOJIS: 3a4eT ¢ OLEHKOMH
B 3auerHeix | B actpoHOM.
Bunbt yueOHOM paboThI eIMHHIIAX yacax
O0masi TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 36
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP) 1,67 45
KonTakTHas camocTosiTenibHas paboTa 0,3
KonnektuBHoe 3aianue (pabota B rpynie) 15
Jlpyrue BUJIbI CAMOCTOSITENIEHONM PabOTHI 1,67 29,7
Buja koHTpOJIA: 3a4€T ¢ OLCHKOM
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AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI

«IIpoMbIITIEHHAS IKO0JI0THS OCHOBHBIX XUMH4YeCcKUX npou3soacTs» (b1.B.15)

1 Ieab IUCHUNIMHBI - TPHOOPETCHUE 00YUYAIOMIMMHUCS 3HAHUN W KOMIIETEHITUH, MPO-
(deccroHaNbHBIX YMEHUN U HAaBBIKOB B O0JIACTH OpPTaHMU3AIMH MaJIOOTXOIHBIX MPOMBIIIICHHBIX
MIPOU3BOJICTB HA OCHOBE METOJIOB 00€3BPEKUBAHUS TBEPJBIX, KUJIKUX M ra3000pa3HbIX 3arpsis-
HSIOIIUX BEIECTB.

2 B pe3yabrare u3ydeHusi TUCHUILIMHBbI 00y4alouuiicss Mo mporpamMmme 0akaJjiaB-
puAaTa J10JIKeH:

Obnadams cnenyromumu npodeccrnoHanbHbiME (1K) komneTenusamu:

- CIIOCOOHOCTHIO Y4YacCTBOBATh B COBEPIIEHCTBOBAHUHM TEXHOJIOTHYECKHUX IPOIIECCOB C
MO3UIUI SHEPTO - U pecypcocOepekeHnsl, MUHUMU3AIMKA BO3ICHCTBHS Ha OKPY’KAIOIIYIO Cpeay
(IIK-2);

- TOTOBHOCTBIO 0OOCHOBBIBATh KOHKPETHBIE TEXHUUECKHE PEIICHUS MTPHU pa3paboTKe TeX-
HOJIOTUYECKUX IMPOIIECCOB; BBIOMPATh TEXHUUYECKUE CPEJCTBA M TEXHOJOTHH, HAIIPABJICHHBIC Ha
MHUHHMH3AIUI0 aHTPOITOTCHHOT'O BO3ICHCTBHS Ha oKpyxarotryio cpeay (ITK-5).

3namo:

- OCHOBBI XUMHYECKHX U CMEXHBIX C HUMU TEXHOJOTHI MPOU3BOJICTB C MO3UIUI UX
BO3JEHCTBUS HA OKPYKAIOLIYIO CPENY;

— OCHOBHBIE METO]IbI 00€3BPEKNBAHUS BHIOPOCOB, COPOCOB M TBEPIBIX OTXO/I0B

Ymems:

— aHAIM3UPOBATh JTaHHBIE MO0 HMCTOYHUKAM BBIOPOCOB (COPOCOB) 3arpsi3HSIOIIMX
BEIIECTB; BBIACIATh MPUOPUTETHBIC 3arpsI3HSAIONIME BEIIECTBA W HCTOYHUKH HMX BBIOPOCOB
(cOpocon);

- IIPOBOAUTH OLEHKY 3HEpro- U pecypcocOeperarommx MepOIpHusITHil B
COOTBETCTBUM C HOPMaMH TPEAEIbHO JOMYCTHMBIX BBIOPOCOB (COPOCOB) 3arps3HSIOIIMX
BEIIIECTB C YUETOM 3KOHOMHYECKOH 11e1eCO00Pa3HOCTH UX MIPUMEHEHHUSL.

Braoems:

- HABBIKAMU CPABHUTEIHHOTO aHAIM3A MPU COCTABICHUH MTPUHIIMITUATBHBIX CXEM
110 OYUCTKE BHIOPOCOB (COPOCOB) MPOMBIIIJIEHHBIX MPOU3BOJICTB C 1EBI0 MUHUMHU3AIMHA UX
BO3JICUCTBUS HA OKPYXKAIOIIYIO CpPealy.

3 Kpartkoe coaepxaHue IUCHUILINHBI
Beeodenue. CoBpeMEHHOE COCTOSIHME M TEPCHEKTUBBI PA3BUTHS MaJIOOTXOJHBIX TEXHOJIOTHH.
[Ipeamer npoMBIIUICHHOW JKOMOTUU. (OCOOCHHOCTH TpEAMETa, OTIWYalolue Kypc OT
KJIACCUYECKOU IKOJIOTHH.

Pazoen 1. Hepapxuyeckasi OpPraHu3amusi NPOU3BOJACTBEHHBIX TMPOIECCOB; KPHUTEPUH
OueHKM J(P(PEeKTHBHOCTH NPOU3BOJACTBA; O0IIME 3aKOHOMEPHOCTH MPOM3BOACTBEHHBIX
npoueccoB. [loHsiTHE 3K07T0r0-3KOHOMHYECKOH CHCTEMBI.

[ToHsITHE MANIOOTXOIHOTO U 0€30TXOAHOTrO MPOoN3BOACTBA. OCHOBHBIC KPUTEPUU U TPUHIIUIIBI
CO3/aHMSI MAJIOOTXOAHBIX MMPOU3BOJICTB; KOMIUIEKCHOE MUCIOJIB30BaHUE PECYpPCOB, IUKINYHOCTh
MaTepUaIbHBIX MOTOKOB, OIPAaHUYCHHE BO3JCUCTBUS MPOM3BOACTBA HA OKPYKAIOIIYIO CpEIy.
PanmonaneHoe HCMOIb30BaHHE SHEPrUM B Npou3BoAcTBe. OrpaHMuYEHUs BTOPOTrO 3aKOHA
tepMoauHamMuky. OpraHu3anusi 3aMKHYTBIX IMKJIOB B TPOW3BOJCTBE. MarepuanbHbie U
JHepreTUdeckre OajaHChl MPEANPUATUIH, KOMIUIEKCHOE HCIOJb30BAHUE CBHIPbS M JHEPIHH.
Coznanue TMPOMBIIUICHHBIX O0BEIUHEHUH, TEPPUTOPUATBHO-TIPOMBIIUICHHBIX KOMIUIEKCOB,
9KOJIOTO-IIPOMBILIUIEHHBIX ~ MapKoB.  PamkupoBaHue — 3arpsA3HAIONIMX — BEIIECTB.  YUeT
HOPMHUPOBaHUS (TOCYAAPCTBEHHOTO M PETHMOHAIBHOTO) HATPY3KH HAa OKPYXKAIOIIYI0 Cpely Mpu
OpraHu3aIi MaJIOOTXOJHOTO TPOU3BOJICTBA.

DopMHUPOBAHUE FIKOJIOTO-3KOHOMHUECKUX CUCTEM.

Pazoen 2. CovipbeBasi 6a3a M OCHOBBI TE€XHOJIOTHIi NMPOM3BOACTBA OCHOBHBIX NMPOAYKTOB
XHMHYECKOH 0Tpac/Iu

2.1. CeipbeBast 6a3a Mpou3BOJCTBA CEPHOU, (HOCHOPHON 1 A30THON KHUCIIOT M IIETOUCH.
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OOBemMBbI MPOM3BOJICTBA CEPHOUM KUCIOTH B Mupe u B PD. CripbeBas 6a3a mpou3BOACTBA
CepHOW KHCJIOTBl - CaMOpOJHAasi cepa, MHPHUT, CEPOBOJOPOJ, OTXOMAALIME Tra3bl LBETHOU
Metamyprun. @pami-npouece, Knayc-mporecc, o0Xur mupuTa W pyA LBETHBIX METAJUIOB.
KoHTakTHBI cnoco0 Npou3BOACTBAa KHUCIOTHL. TeXHOIOTHYECKHEe OCOOSHHOCTH MpPOIIECCOB
OKHUCJICHHUS JIMOKCUAA CEepbl, IOJYyYEHHOTO W3 pAa3JIMYHbIX BHUJOB CBIPbS. OHEPro- u
pecypco3(pPeKTUBHOCTD TPOIIECCOB MOIYUEHHUS CEPHOIM KUCIOTHI U3 TUPUTA U CEPOBOAOPOA.

O06nembl ipon3BoACcTBa GocdopHoit kucinoTel B Mupe u P®. CripbeBas 6aza mpou3BOACTBa
KHUCIOTHI B PO.

OOBemMBbI TTPOM3BOJICTBA M CHIpheBasi 0a3a MPOM3BOJICTBA A30THOW KHCJIOTHI. TEXHOJIOTHS
CHUHTE3a aMMHaKa — MeTo]1 Xabepa-boma.

CripneBas 0a3a npousBojcta menouei (NaOH, KOH) u o6bembl ux npousBojictBa B PO.
2.2. TeXHONOTHH, aHAIHU3 YKOJOTUIECKON OIMMACHOCTH MPOU3BOJICTB U METOABI 00E3BPEKUBAHUS
cOpOCOB U BEIOPOCOB

Hctounuku o6pa3zoBanusi, 00beMbl BBIOPOCOB U COPOCOB B TEXHOJIOTHSIX MOTYUYCHUS CEPHOM
KHUCTIOTHI. TBep/ble OTXOAbl MPOU3BOACTBA CEPHON KUCIOTHI U3 MUPUTA M BO3MOXHBIE METObI
uX yTuin3anud. M3BredeHrne MeAu U CeJIeHa U3 OTXOJI0B MUPUTHOTO Mpou3BojicTBA. KOHTpOIb
BBIOPOCOB B KOHTAaKTHOM CIOCOO€ MPOM3BOJCTBA CEPHOM KHUCIOTH. (OCHOBHBIE METOIbI
oOpamenust ¢ BeiOpocamu SO». HeliTpanu3zaiusi CTOYHBIX BOJI TPOU3BOJCTBA CEPHON KUCIIOTHI.
Perenepartust oTpaboTaHHOM CEPHOM KHUCTOTHI.

3arpsizHeHue ruApocdepbl B xone QuoTanuu anaTUT-HehenuHoBBIX pya TexHomoruu
MOJTYYEHUS IKCTPAKIUOHHOHN PocdopHOoit KucioTel, cynepdocdara, nBoriHoro cynepdocdara u
KOMIUIEKCHBIX MHMHEPAJbHBIX YHAOOpeHHi Ha ocHOBe (ochOpHOM KHUCIOTHL. 3arps3HeHHE
atMocepHOro BO3/yXa COCIMHEHHSAMH (Topa W MeEToabl OOphOBI C HUM. 3arps3HeHUe
auTocQepsl TBEPAbIM OTXOJ0M IMPOM3BOJCTBA KUCIIOTHI, METO/IbI OOparieHus ¢ Gocdorumncom.
HetiTpanu3anusi CTOYHBIX BOJ MPOU3BOJICTB KUCJIOTHI B pocdopcoaepxkaiinx yao0peHui.

COpochl ¥ BEIOPOCH! B MPOU3BOJICTBE aMMHUAaKa, METOABI OOpalleHus ¢ HUMH. TeXHOIOorus
MPOU3BOACTBA A30THOM KHCJIOTHI M3 amMMuaka. [loHsthe mpomyBodHOro rasza. OpraHu3anus
UKIUIHOTO TIPOU3BOCTBA.

DKOJIOTUYECKHE aCMEeKThl JT0ObIYM COJIed U TpeABapuTeibHasl MOArOTOBKA PaccoOJIOB IS
ANIEKTPOXUMHUYECKOTO TOJy4YeHHUs mienoyed u xmopa. OCOOCHHOCTH MONY4YeHMs IIesioueii B
nuadparMeHHBIX, PTYTHBIX U MEMOPAaHHBIX 3JEKTPOJIM3Epax U CBA3AHHBIE C HUMH TEXHOJOTUU
o0e3BpexuBaHus BEIOPOCOB U cOpocoB. [lomyuenne cuHTeTHYECKOM coMbl 0 MeToy ConbBe U
npo0semMa «OeIbIX MOPEe».

Pazoden 3. Ikon0ruvecKkne acneKThl CMeKHbIX ¢ XUMHYECKOIl TeXHO10THeil MPOU3BOACTB.
3.1 DxoyioruvecKue aceKThl OYpEeHUs U AKCIUTyaTalluy Ta30BbIX U HE(DTSHBIX MECTOPOXKICHUM

Opranmzanus Hedre- M Tazom00biu B PD - skomormyeckue acmekTsl OypeHHS H
AKCIUTyaTalliy Ta30BhIX U HePTAHBIX MecTopokaeHui. [lonmyTHbIN HedTsHOU Ta3. OOpa3oBaHue
OTXOJIOB TpH H3BJICYCHUU HePTH U3 HePTEHOCHBIX meckoB. ObecconuBanue HepTe u
TPAHCTIOPTUPOBKA ra30BbIX U HE(PTAHBIX MOTOKOB. MeTo bl 0OpaleHus ¢ Hedre3arpsi3HeHHbIMU
BOJIAMU U HE(TEIIIIaMaMH.

3.2 lemmrono3Ho-0ymMa)kHast IPOMBIIIIEHHOCTh Poccun

TpaauLMOHHBIE CHIPbEBBIE M HHEPreTUUYECKHUE PECypchl OTpacid U COBPEMEHHBIC
TEHJCHIIMM B OpraHU3alliyd MajoOTXOAHOro mnpousBojacTtBa Oymaru. Kpadrt mpomecc — kak
OpuMep pereHepanuu dSHeprud u  MartepuanoB. OtOenuBanue OyMakKHOM MacChl U
COITYTCTBYIOIIIME MPOLECCY IKOJIOTUYECKUE MPoOIeMbl. AHAIN3 KU3HEHHOTO LIMKJIAa OyMaru c
MO3HLIMI YHEPro- U pecypcocOepeKeHHUS.
3.3 CrIpbeBas 0aza ¥ TEXHOJIOTHS TTOJTYYCHHS ATFOMUHUS

Poccuiickuii amoMuHuii Ha MUPOBOM phIHKE. ChIpheBasi 0a3a M TEXHOJIOTUS TOTYUYCHUS
rmmHo3emMa 1o Merony baiiepa. KpacHbli  mmaM.  DJEKTPOXMMHUYECKOE  IOIYyYECHHE
METAJUIMYECKOTO  allOMUHUS. 3arps3HeHue arMoc(epHoro Bo3zayxa (TOpcoAep KaluMu
COeMHEHUsIMU, 00pa3zoBaHue a’po3osieid. MeTo1bl MUHUMU3ALMK HETaTUBHOTO BO3JEHCTBUS Ha
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OKpY’XXalolyl0 cpely. OHepro- U pecypcocOeperaromue IpUEMbl B  NPOU3BOJCTBE
METaJUINYECKOTO ATFOMHUHHUSL.
Paszden 4. CoBpeMeHHbIe HaNpaBJeHHS OPraHU3alMH MAJIOOTXOAHBIX TEXHOJOIMYECKUX
NPOU3BO/ICTB.
4.1 MeMOpaHHBIE TEXHOJIOTHH
Crpoenne memOpaH. Mertoasl 00paTHOro ocMmoca, yiabTpaduibTpanuu. Fcenons3oBaHue
MEMOPAHHBIX TEXHOJIOTUH B OIIPECHEHUH, 00ECCOJIMBAHUH U OUYUCTKE BOJI.
4.2 MetoJ CynepKpUTHYECKOT'O OKHCIICHUS U IpYTHe O€3XJI0PHbIC TEXHOJIOTHH.
Teopernueckne OCHOBBI CYNEPKPUTHUECKOIO OKUCIEHUs. O0e3BpeXHMBaHUE 3arpsA3HSIONIUX
BemecTB Y@ u3inydeHueM, NepoKCHIOM BOIOPO/Ia, 030HOM M KOMOMHAIIUEH 3THX METO/I0B.
4.3 buosornueckas OYMCTKA CTOYHBIX BOJ B @3POOHBIX U aHAPOOHBIX yCIIOBHUSX.
O011ee KOMUYecTBO pa3aeoB — 4.

4 O0beM yueOHOM TMCUMILTHHBI

B 3aueTHEBIX B akamem.
Byl yue6HO# paboThI eIMHHIIAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHas padoTa — ay1IMTOPHBbIE 3AHATHS 1,33 48
Jlexmn (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,44 16
CamocrositesibHas padora (CP) 1,67 60
CaMOCTOSTEeTbHOE N3YICHHUE PA3IeSIOB JUCITUTIIMHBI 1,67 60
JK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,4
[TonroToBka K 9K3aMeHY ' 35,6
Bua konTpoJs: IK3aMeH
B 3auyeTHBIX B actponom.
Bunb! yaeOHO# paboThI eIMHHIIAX yacax
OO0masi TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 36
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,44 12
CamocrositesibHas padora (CP) 1,67 45
CaMocTOATEIbHOE NU3YUEHHE PA3eSIOB JUCLIUIIINHBI 1,67 45
IK3aMeH 1,0 27
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTAIHS 10 0,3
[ToaroToBKa K 3K3aMEHY ' 26,7
Bua koHTpoJs: IK3aMeH

AHHOTanus padoyeil nporpaMMsbl y4eOHOH THCHUIIINHBI
«TexHuka 3amuThHI OKpYyxaw0Iei cpeas (b1.B.16)

1 Heap qucuMmIMHbl - GopMHpPOBAHUE KOMIUIEKCA CHCTEMAaTU3HPOBAHHBIX 3HAHUU O
METoJaX M MpHEeMax 3alllUThl OKpY)KAIoIIed cpeabl OT 3arps3HEHHUs MPOU3BOJCTBEHHBIMU
BBIOpOCaMu, cCOpOCaMU U OTXOJIaMHU.

2 B pe3yjabTaTe H3yuyeHHsl JUCHUIJIMHBLI 00yyaloluiuiicsi Mo mporpamMmme dakaJjiaB-
puaTa J10JIKeH:

Obnadams cnenyromumu npodeccnoHanbHbIMU KomneTeHusamu (I11K):

- CTIIOCOOHOCTBIO YYacTBOBAaTh B COBEPIICHCTBOBAHUN TEXHOJOTMUECKUX MPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepekeHsl, MUHUMH3AI[UH BO3ACHCTBUS Ha OKPYKAIOIIYIO Cpeay
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(TIK-2);

- TOTOBHOCTBIO  OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHUE PpEIICHHs MpH
pa3paboTKe TEXHOJOTMYECKUX MPOIECCOB; BBHIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTHH,
HAIpaBJIeHHbIE HAa MUHUMH3ALWIO AHTPOIIOTEHHOTO BO3ACHCTBHSI HA OKPYXAIOIIYI0  Cpeay
(TIK-5);

- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHHYECKYI0 HWH(OPMALUIO, aHAIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaThke ucciaeaoBannii (ITK-13).

3namo:

- OCHOBHBIE TE€XHOJIOTMYECKHE METOJbl U MPUEMbl MUHHUMHU3ALMUA MOCTYIUICHUS B
00BeKTHl Ouocdepsl Hambosiee KPYMHOTOHHAXKHBIX PA3HOBUIHOCTEH IMPOU3BOICTBEHHBIX
OTXOJIOB, X 00€3BPEKUBAHUS U TTIEPEPAOOTKH;

- (U3UKO-XUMHYECKOE CYIIECTBO, anmnapaTrypHoe odopmiIeHHE u
COTIOCTaBUTENIbHYIO 3 (HEKTUBHOCTh PeaT3yeMbIX IPUPOAOOXPAHHBIX TEXHOJIOTHUH;

Ymems:

- KBATU(UIIUPOBAHHO 0OOCHOBATH BHIOOP COOTBETCTBYIOIICH MPUPOTOOXPAHHOM
TEXHOJOTHH MPUMEHUTEIHHO K PEIICHUI0 KOHKPETHON 3a7aun 00e3BpeKUBaHUS (TIepepadOTKH)
OTXOJI0B, COPOCOB U BHIOPOCOB B YCIOBHSX JIEHCTBYIONMIETO (MMPOSKTUPYEMOTO) MPEATIPHUATHS;

Braoemy:

- HaBbIKAMHU aHaNIM3a HAyYHO-TEXHMUYECKON uHGOpManud B 00JacTU TEXHOJIOTHH
o0paleHusl C aHTPONOT'eHHBIMU MOCTYIJICHUSIMH B OHocgepy.

3 Kparkoe coaep:kaHue 1MCHHNINHBI
Pa3znen 1. TexHonorusi odpamieHue ¢ TBepPALIMH OTXO0JAAMH NPOM3BOJACTBA U OYHCTKHU
OTXOASAIIUX Ta30B OT a3P030Jiei
1.1. Beegenue: Ha3HaueHUE, 3aa4H, POJib, CTPYKTYpa, OOIIast XapaKTePUCTUKA AUCIUILTHHBI U
KOHTPOJIb YCBOCHUSI 3HAHUI
1.2. OOpamieHue ¢ TBEPAbBIMH OTXOJaMH MPOU3BOJCTBA M OYUCTKA OTXOMSAILIUX Ta3oB OT
B3BEILICHHBIX BELIECTB: TPEOOBAHUS K CAMOCTOSTEILHOMY OCBOCHMIO PA3/IE€iOB AUCLUILIMHBI U
yKa3aHus sl IOATOTOBKH pedepaToB, pacipeieiCHHe WHINBUAYATbHBIX 3aIaHUH
Pazgen 2. O4ncTKa OTXOASIIIMX Fa30B OT CEPHUCTOrO AHIMAPHUIA U OKCH/I0OB a30Ta
2.1. OuncTka OTXOMSIIMX Ta30B OT CEPHUCTOrO AHTHUIPUJA BBEJACHHEM IOPOIIKOB IIETOYHBIX
areHToB B (haKenbl TOMOYHBIX arperaroB U JABIMOXOJbI, PEareHTHHIMH, aJCOPOLMOHHBIMU U
KaTaTUTHYECKUMU METOJIaMHU
2.2. OuncTKa OTXOSIIMX Ta3oB OT OKCHJIOB a30Ta METOJAaMHU OKHCIEHUS, BOCCTAHOBIICHUS,
abcopOuuu, acopOIUuM U KaTamu3a
Pazgen 3. Oumcrka oOTXOASIIUX Ta30B OT TaJIOT€HOB, aAMMHMAKA M OPraHM4YecKHX
cOoeIMHeHU
3.1. Ouncrka OTXOASIIMX Ta30B OT TaJOT€HOB M MX MPOU3BOJHBIX C HCIHOJIB30BaHHUEM
ancopOEHTOB M METOJaMH CyXOH XeMOCOpOIMH, MOTIOMEHUS BOJOW, pPacTBOPAMHU COJBbI,
amMmMmuaka, oudropuaa kamus (s Gropa U €ro COeIMHEHHI ), abcopOIMu BOJOW, pacTBOpaMu
[IENIOYHBIX PEAareHTOB M OpPraHWYECKHX BEIIEeCTB, BBICOKOTEMIIEPATYpPHOU TpaHChOpMaLIUU
XJopa B XJOPUJ BOJOPOAA(UIA XJIOpa MU €ro COCAMHECHHH);, XEeMOCOPOIMH >KEJIe3HBIMH
CTpY’KKaMH, BOJOW, pacTBOpaMu OpOMHIIOB 3Keje3a, IIEIOYHBIX U IIEeTOYHO-36MEITbHBIX
METaJUIOB, €IKUX IIeJIo4ei, coapl W ToTama, OpoMuaa Bojaopona (s OpomMa U ero
COCMHEHUH ); aIcOPOIMK aKTUBHBIM YTJIEM U aHUOHUTaMU (1S oj1a U HoIuaa BOJIOpO/Ia)

3.2, OuncTtka OTXONALIMX Ta30B OT aMMHaKa C HCIOJIb30BAHMEM BOJbI, PacTBOPOB
pa30aBICHHBIX KUCIOT U KHUCIBIX COJIE MHOTOOCHOBHBIX KHCIIOT, KOMOMHUPOBAHUS BOJHOU H
KUCIIOTHON ~ 00paOoOTKM, CHKMTaHUs, KaTaJUTHUYECKOrO  pa3joXKEHUs, MHUKPOIOPUCTHIX
ancopOeHTOB

3.3. OuncTKa OTXONALIMX Ta30B OT OPraHWYECKUX COEAUHEHHH METoJaMH KOHICHCAIlUH,
KOMIIPUMHUPOBaHUs, a0COPOLINHU, UX KOMOMHUPOBAHUS, aACOPOIINH, KaTalu3a U JeCTPYKIUN
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Pa3nen 4. TexHoJiorusi 0OUMCTKH CTOYHLIX BOJ MEXaHHNYECKUMH METOJAMHU
4.1. IlpoMbIlIUIEHHOE BOJIOCHA0KEHHE U 00pa30BaHUE CTOYHBIX BOJI
Bomnbie pecypcel. [lorpeOHOCT BOABI  UIsI  TEXHOJIOTMYECKUX MPOIeccoB. TpeboBaHUS K
Ka4yeCTBY BOJIbI B XUMUYECKOW MPOMBIIUIEHHOCTH. [10Ar0TOBKA TEXHOIOTHYECKON BOABL. BHabl
crounbiX Boj (CB). O0bemsbl u myTH ymMeHbIneHus: konmuectBa CB. Knaccudukanus npumeceit
B CB mno ¢usnyeckuMm, XUMHUYECKUM, OMOJIOTHYECKMM U (ha30AUCIEPCHBIM MPU3HAKAM.
Knaccudukanus metonoB ounctku CB. PekynepaTtuBHbIe U ASCTPYKTHUBHBIC METOABI OUYHUCTKH.
Obnactu mnpumeHeHUs M S(PQPEeKTHBHOCTb MeToNOB. HampaBnenus wHHTEHCHpHUKALIUU U
CHI)KEHMs 3aTpaT Ha O4ucTKy. JlokanbHble W O0IIE3aBOJCKHE COOPYKEHUS IJI OYUCTKHU.
CucreMbl O0OpPOTHOTO BOJOCHAOKEHUS C OXJAKICHHEM ¢ OYUCTKOW BOJBL. AHAIHN3
BOJI0OO0OPOTHBIX ITUKIOB. MeToabl OoXJaxaeHus ycioBHO-uncThix CB. KonTposms kadecTBa
BOJIbl U €ro aBToMarHu3auus. becctounbie MpoON3BOJACTBA - OCHOBHOM MyTh 3aIUTHI MPUPOIHOMN
cpensl. IlpuHnunbel co3maHus OECCTOUHBIX MPOM3BOACTB. beccTOuHbIE (3aMKHYTHIE) CXEMBbI
BOJIOCHAOKEHUSI B XMMUYECKOW M JAPYTUX OTPACIAX MPOMBINUICHHOCTH. HepaBHOMEPHOCTh
obpazoBanus u crycka CB. KoadduiimeHTsl HepaBHOMEPHOCTH. Y CPETHEHUE KOHIICHTPALUA 1
pacxona CB. KoncTpykiuuu ycpeanuteneid. ABTOMaTU3alUsi MPOLECCOB YCPEIHEHUs
KOHIIeHTpauuii u pacxona CB.
4.2. [IpouexxuBaHue U OTCTaWBaHUE
XapakTepucThKka M CBOWCTBa HepacTBopuMbIX mpumeceil B CB. IlpouexuBanue CB uyepes
pemieTky, cuTa U (PpakIHOHATOPBL. YAJICHHE TNpPUMEcedl OTCTauBaHWEM B IECKOJOBKAX,
TOPU30HTANIBHBIX, PAaJUaIbHBIX, BEPTUKAIbHBIX M TOHKOCIOWHBIX OTCTOWHHKAX. Y JajieHUE
BCIUIBIBAIOIIMX TMpuMecedl (HedTu, wMacen, CMOJ, JKAPOB M Jp.) B YCTAaHOBKAaX C
He(TETOBYIIKAMHU.
4.3. dunpTpoBaHue
@uIbTPOBAHNE YEPE3 TKAHEBBIE NEPETOPOJKH. XapaKTEPUCTHKA MEPErOPOIOK M YCIOBHUS HX
BbIOOpa. PuabTpOBaHKE Yepe3 CIIOM 3epHUCTOro mMarepuaia. Martepuansl Jas (QUIbTPYIOLUINX
CloeB. YCTaHOBKM C MEIJICHHBIMH U CKOPOCTHBIMU (uibTpamu. IlpombiBka GUIBTPOB.
Mukpodwmibtparus. OuucTKa OT AIMYJIBIHMPOBAHHBIX BEIIECTB B (WIBTPAX C IEHOIO-
JNypPETaHOBOM 3arpy3koi. MarHuTHbIC (GUIBTPHI: HA3HAYCHUE U pEeTeHEepaIlusl.
4.4. lleatpoOexHOe pa3aeneHue
Vnianenue TBEpAbIX W JKUJAKUX BEIIECTB W3 CTOYHBIX BOJ B HANOPHBIX M OTKPBITHIX
TUAPOIMKIIOHAX. Y aJeHHe MpUMecel B yCTAHOBKAX C IIEHTpU(yraMu.
Pa3gen 5. TexHoJ1orusi OUMCTKH CTOYHLIX BOJ XUMHYECKHMH METOIaAMU

5.1. Helitpanuzanus
XapakTeprucTHKa METO/IOB. Y CTAHOBKH 1Sl HeWTpanu3anuu CB. PearenTsl 111 HeHTpaau3aluu.

5.2. Ocaxnenue
PeareHTsl, yCI0BUS peaklnil OCAXACHUA. Y JaJ€HUEe HOHOB TSXKETBIX METAJJIOB.

5.3. OkucneHre 1 BOCCTaHOBJICHUE
OuncTka BOJ OKHCIECHHUEM M BOCCTAHOBJIEHUEM 3arps3HSAIONIMX BEHIECTB. XapaKTEpUCTHKA
okuciuteneil. OKHUCIEHHWE Ta3000pa3HBIM XJIOPOM U XJIOPCOAEPIKAIIMMHU  BEIIECTBAMH,
MIEPOKCUIOM BOJOPOJA, MEPOKCOCEPHBIMA KHUCIOTAMH, MUPOIIO3UTOM, KHUCIOPOJOM BO3AYyXa.
Ouuctka CB o30HOM. JleCTpyKTHBHBIE CBOMCTBA 030HA, METO/IbI €T0 MOJIYYSHHS U MOCIIEICTBUS
UCIIONIb30BAaHUs.  YCWICHHBIE  OKUCIMTENbHbIE  mpoueccel.  Kautamusa.  Ouwncrka
BOCCTAaHOBJICHHEM. XapaKTepucTuka BoccTaHoBuTeneil. Cxembl ounctku CB oT coeanHeHuit
MBIIIbSIKA U XpOMa. XapaKTepUCTUKA METON0B. CXeMbl yCTaHOBOK.
Pa3znen 6. TexHo10rusi OYMCTKH CTOYHBIX BOJ (PU3MKO-XMMHUYECKHUMH, OMOXMMHUYECKUMH
U TEPMUYECKMMH METOAaMHU
6.1. Koarynsamust u Qpuoxyssus
MexaHu3m nedcTBUSA, BUIBI, A03bl KOAryJIsiHTOB U (JIOKyJIsSHTOB. CMelleHue KOaryJsHTOB C
BOJOW B THUIPABIMYECKMX M MEXaHUYECKUX cMecutensix. [leperopomuarasi, BUXpeBas U
BOJIOBOPOTHAs KaMephI XJI0MbeoOpazoBaHus. OUnCTKa B KOATryIsITOPax-0CBETIUTEIISAX.
6.2. GnoTanus
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Mexanusm u 3akoHOMepHOCTU. Buael proranuu. dnoTanus ¢ BeIZEIEHHEM BO3yXa U3 PacTBO-
pa. BakyymHble, HAmopHble © OpIUPTHBIC YCTAaHOBKU. Dioranmus ¢ MEXaHHUYECKUM
JTUCIeprupoBaHueM Bo3ayxa. [IHeBMaTuueckue (QUIOTAIMOHHBIE YCTAHOBKU. Y CTaHOBKHU
XHUMHUYECKOH, Onoyornueckoi 1 HoHHOH Quotarun. Ounctka CB nenHoil cenaparuei.

6.3. O6patHbIit 0OCMOC U yIbTpadUIbTPAIUS

JocTouHCcTBa W HEAOCTATKM MeToda. Moayinu, ucnonb3yeMble B mpoieccax ouyuctku CB.
YcTaHOBKM ¢ MapajuleNbHBIM M TIOCJENOBAaTENbHBIM  COCAMHEHHEM  MOJIYJIEH.
YapTpadunbTpalliOHHBIE YCTHOBKH AJISI U3BICUCHHS MaCET U3 MACTI0IMYJIbCHOHHBIX CB.

6.4. DIEKTPOXUMUYECKUE METOIbI

Knaccudukanus meromoB. Dnekrponn3 B ourctke CB. IlpumeHeHHe 31€KTPOXUMHYECKOTO
OKHUCJICHUS U BOCCTAaHOBJIEHUS MJIi OYUCTKM BOJbL. PekymnepannoHHbIE TEXHOJIOTUYECKUE
MpollecChl, OCHOBAaHHbIE Ha OJJeKTposiu3e. PereHepaiusi TpaBWIbHBIX pacTBOPOB B
TEXHOJOTMYECKHX Ipoleccax 00pabOTKH METAJUIOB. DIEKTPOIUaIn3. DIEKTPOKOATYISILIMOHHAS
U 2JIEKTPOQIIOTAIIMOHHAS OYHCTKA MPOMBITIUIEHHBIX CB.

6.5. Nonnsiit oOMeH

Teopernueckre OCHOBBI. [IpupoaHBIE M CHUHTETUYECKHE, OPraHUYECKHE U HEOPTaHMYECKUE
MOHMTHI, UCHONb3yeMble A o4ucTKH CB. YcTaHOBKM NHEpUOAMYECKOTO W HEMPEPHIBHOTO
nercreus. Perenepanus HOHUTOB.

6.6. AncopOrust

Teopernueckne OCHOBBI. XapaKTEPUCTUKAa COPOCHTOB, NMpUMEHAEMBIX s ounctku CB.
Hcnonp3oBaHne OTXONOB MJIsi OUUCTKU. JIOCTOMHCTBA U HEOCTATKU JIEHCTBYIOIINX YCTAHOBOK
c amcopOepaMH ¢ HEMOJABIIKHBIM, JBIDKYIIAMCS U TICEBIOOKIIKEHHBIM CIOEM aacopOeHTa.
Pekynepannonubie U 1eCTPYKTUBHBIE METOIbI PET€HEPALIUU aJCOPOESHTOB.

6.7. DKcTpakuus

Brei6op pactBoputesns. DKCTPAKIIMOHHAS OUYMCTKA CMEUIAaHHBIMU PACTBOPUTENSIMH. MeTo/abl
perenepanuu pactBoputeneii. Ouuctka CB ot denona skcrpaknueiiderncoapBaHoM. MeTo b
W3BJICUCHUSI HOHOB MeTLTOB U3 CB MOHOOOMEHHOM U KOOPAMHAIIMOHHON AKCTPAKITUEH.

6.8. buoxumuueckrue MeToabl

JlocTomHCTBAa M HEAOCTaTKH METOJIOB. MakKCHMallbHbIE KOHLEHTPALIMU 3arps3HEHUM, HE
Brustone Ha omoxumudeckuii mporecc. BIIK u XIIK. CoctaB akTUBHOTO HJia U OHOIUICHKH.
buoxumuuecknii mokazarenb. AOcopOruss U moTpelieHue Kuciaopoja. BnusHue BHEMHUX
(bakTOpoB Ha MPOIECCH OKHUCIEHUs. A’pOOHBIE METOABI OYMCTKU. OUHCTKAa B €CTECTBEHHBIX
coopyxenusix. [lonst opomenuss u nois ¢unbTpanuu. buonornueckue npynel. OuucTka B
HCKYCCTBEHHBIX COOpYXKeHUsX. AdpoTeHku. CrmocoOwl adpanuu CB B a’poTeHKax, OYMCTKA B
ounopunpTpax. I[lpumenenne s aspamuun  CB Box kuciopoma.  AHa’pOOHBIE METOJIBI
Oonoxummudeckoi ouncTku. KoHCTpyKiuu MeTaHTeHKOB. COBMECTHAsI OYMCTKA MPOMBIIIIICHHBIX
u ObiToBBIX CB. ['paBuTaniionnsle, (hIoTaIMOHHBIN, IEHTPOOEIKHBIN W BHOPAITMOHBIA METOIBI
YIUIOTHEHUS aKTUBHOTO nja. CyIllika U yTUIIU3aIKs 0CaIKOB.

6.9. TepMuueckue METO bl

Metonsl TepMudeckoro o0e3BpekuBaHHs. TpeOoBaHMS K YCTaHOBKAM TEPMHUYECKOTO
ob6e3spexxuBanus CB. KonnentpupoBanne CB B BwImapHbIX ycTaHOBKax. IIporiecchbl
KpUCTAJUTM3allUKd JJis1 BBIAEICHUS BellecTB, 3arps3usitomux CB. Meroabl mnepechleHus
pactBopoB. Kpucramnuzauus ¢ BO3AYIIHBIM M BOJSHBIM OXJaxiaeHueM. Kpucramnmzauus B
TepMoyMsTuuTeNsax. OYUCTKAa B YCTAHOBKAaX: BBIMAPHBIX C TUAPO(MOOHBIM TEIJIOHOCUTEIIEM,
BBIMAPHBIX aquabaTUYeCKUX OJHOCTYNEHUYAThIX W MHOTOCTYIEHYATHIX, BBHIMOPAXKUBAHHUS U
KPUCTAIIOTHAPATHBIX. TEepPMOOKHCIUTENBHBIE METONbI O00€3BPEKUBAHUS >KUIKUX OTXOJIOB.
MeToa KHIKOCTHOTO OKHCICHHs. Meton mapoda3zHoro KaTaMTHUYECKOro OKHCieHus. «Or-
HeBoi» Metol. KoHCTpyknuu nedeil. YCTaHOBKM € peKylepanuedl Temla U Ta3004UCTKOM.
CpaBHUTENbHBIE TIOKA3ATEIH.

6.10. Jlecopbumsa  (merasamus) IbIMOBBIMH Ta3aMH M HarpeBaHMEM BOJbBI, BaKyyMHas
JecopOnus.

O011ee KOMUYeCTBO pa3zesos - 6.
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4 O0bLEM YUEOHOM TUCIHUTIINHbI

B 3aueTHEBIX B akamem.
Bunpl yue6HO# paboThI eIMHHIIAX qacax
OO0masi Tpy10eMKOCTh JUCHUILJIMHBI 0 Y4eOHOMY MJIaHYy 5,0 180
KonTakTHas padoTra -—— ayIMTOPHbIE 3aHATHS 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
CaMOCTOSTETbHOE N3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI 2,22 80
JK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,4
[TonroToBka K 9K3aMeHY ' 35,6
Bua konTpoJs: IK3aMeH
B 3aueTHbIX B actponom.
Byl yue6HO# paboTh eIMHHIIAX qacax
OO0masi Tpy10eMKOCTh JUCHUILJIMHBI 0 Y4eOHOMY MJIaHy 5,0 135
KonTakTHas padoTa -—— ayIMTOPHbIE 3aHATHS 1,78 48
Jlexmn (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP) 2,22 60
CaMOCTOSTETbHOE U3YUCHHUE PA3IeSIOB JUCITUTIITMHBI 2,22 60
JK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 10 0,3
[ToaroroBka K 3K3amMeHy ' 26,7
Bua konTpoJs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IKOHOMMKA M MPOTHO3UPOBAHNE MPOMBILNIJIEHHOT0 MPpUpoaAonoJb30Banus» (b1.B.17)

1 eau AUCHUIUIMHBI - TIOATOTOBKA CHEIHAIMCTOB-IKOJIOIOB, 00JaIar0IINUX
HaBbIKAMU CBOOOJHOTO BJaJE€HUS METOJaMU U TOIXOJaMH K NPHUHITHUIO PpEIICHUI,
OMHPAIOIIUXCS HA PE3yIbTAThl TIyOOKOTO IKOJIOT0-3KOHOMUYECKOTO aHalu3a JKOJIOTHYECKHX
po0JeM, BO3HUKAIOMUX B chepe GyHKIIMOHUPOBAHUS TPOMBIIIUICHHOTO IMPOU3BO/ICTBA.

2 B pe3yabTare wu3y4YeHHUsl AUCHUILUIMHBI OO0y4Yalluiicds N0 mNporpamme
0akajiaBpuaTa [10JI2KEeH:

Obnaoame cnenyrommmu obmenpodeccuonanbibiMu (OIIK) u mpodeccnoHanbHBIME
(TTK) xoMIieTeHIIUSIMHU:

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTHH,
MPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCIOJIB30BAHUEM MPHUKIAIHBIX MPOrpaMM U 0a3 JaHHBIX
AJid pacdeTa TCXHOJIOTMYCCKUX IMapaMETpPOB O60py2[OBaHI/I}I U MOHUTOPUHIAa NMPUPOAHLIX CPCI
(TIK-3);

- CmOCOOHOCTBIO HCIONB30BAaTh AJEMEHTHI HKOJIOTO-DKOHOMHUYECKOIO aHajan3a B
CO3JIaHUH PHEPro- U pecypcocoeperaromnux TexHooruii (ITK-8);

- CIIOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE METOJbI MCCIEIOBAHUS TEXHOJIOTUYECKUX
nmponeccoB M IMPUPOAHBIX CpCl, MHCIIOJIb30BaTh KOMIIBIOTCPHBIC CPCACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14).

3namo:

— TMpaBOBbIE, METOJIWYECKHE, HOPMATHUBHO-METOJUYECKHE JIOKyMEHTBI, Kacarolhecs
peau3anyy SKOHOMHYECKUX MEXaHU3MOB OXPaHbI OKPYKAIOIIEH TPUPOTHON CPEJIbI;
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— METOJAbl OLIEHKHM yuiep0a OT 3arps3HEHHUs OKpy)Karolleld cpellbl MPOMBIIUIEHHBIMU
NPEeANPUITUIMU;

— METO/Ibl UCUMCIICHHUSI SKOJIOTUUECKUX IJIATEXKEN 3a 3arpsi3HEHHUE OKPYKaroLEH Cpeibl;

— CYHIECTBYIOIIUE CePTHPHUIIMPOBAHHBIC MPOTPAMMHBIC MPOAYKTH U HHPOPMAIIOHHEIE
CUCTEMBI, IPUMEHSIEMBIE B CUCTEMAX YIPABJIEHUS CPEIO3AINUTHON AEATENBHOCTBIO;

— METOJAbl TPOBEICHMUS TEXHUKO-PKOHOMUYECKHX pacdyeToB, OLEHKH 3KOJIOrO-
SKOHOMHYECKOH 3(pPEeKTUBHOCTH KAaNUTAIBHBIX BIOXKEHHUI B CTPOUTENIHCTBO MMPOU3BOICTBEHHO-
XO3SUCTBEHHBIX OOBEKTOB, PAa3paOOTKHM W BHEIPCHHS HOBOW TEXHHKH,  OCYIIECTBIICHUS
CPENO3AIINUTHBIX MEPOIIPUATUH;

— METO/BI IKOJIOTO-3KOHOMHYECKOT0 aHaJIN3a, TPOTHO3UPOBAHUS U YIIPABJICHUS B cepe
IIPOMBILIUIEHHOTO MPUPOIONIOJIB30BAHUS.

Ymems:

- NPUMEHATH TOJYYCHHbIE 3HAHMS, YMEHHMsS W HaBBIKM B OOJACTU 3KOJIOTUYECKOU
OKOHOMHUKH 711 KBUTH(HIIMPOBAHHOTO BBIMOTHEHUS HAy4YHO-HCCIEI0BATENbCKOM, TPOSKTHOM,
MPOU3BOACTBEHHO-TEXHOJOTUYECKOM,  HIKCHEPTHOM W  OpraHU3allMOHHO-YIPaBIECHYECKOMN
npodeCcCHOHATBLHOMN 1eATEIEHOCTH.

Braoems:

- MPAKTHYECKUMHU HABbIKAMHM MPUMEHEHHs JIEUCTBYIOIIUX HOPMATUBHO-METOAMYECKUX
JIOKYMEHTOB, CHEUUAIU3UPOBAHHBIX IMPOTPAMMHBIX MNPOAYKTOB M TIOJNYYEHHBIX B IIpoliecce
oOyueHHsI 3HaHMW [UIS TPOBEACHUS HATYpaJbHOW W CTOMMOCTHOW OIIGHKH BO3JEHCTBUSA
INPOMBINUIEHHBIX  NPEANPUATHA Ha  OKPYKAWOIIYIH  Cpedy; ONpEACNIEHHs  pa3MepoB
KOMIICHCAIIMOHHBIX TUIaTeXel 3a 3arps3HeHue armochepbl, BOJHBIX OOBEKTOB M IOYB;
MOATOTOBKU IKOJIOT0-3KOHOMHUYECKOT0 000CHOBaHUS 3P (HEKTUBHOCTH Pa3pabOTKH M BHEIPEHUS
OJIHOLIETIEBBIX U MHOTOLIEJIEBBIX CPE03AUTUTHBIX MEPOTIPUSITHIA.

3. KpaTkoe coaep:kanue q1UCHUNITUHBI
Pa3znen 1. O0beKThI M MOKA3ATEH IKOJI0T0-IKOHOMHYECKOT0 aHATHU3a
1.1 Ilpoueccel npomviutieHHO20 RPUPOOONOIb308AHUA KAK UCHOYHUKU 3A2PA3HEHUA
OKpyHcaroueli cpeovl U 00beKMmbl IKON020-IKOHOMUUECKO20 AHAIU3A.

Haponnoe xo03siicTBO Kak I1E€OCTHAsE 3KOJOro-3KOHOMHUYecKasi cucrema. l[lonsarue
MPOMBIIUICHHOTO  MPUPOJIONOJIBb30BaHUsA.  XapakTep B3aUMOJICUCTBUSL MPOMBIILIIEHHBIX
00BEKTOB C OKpYXKAIOIIeH MPUPOAHOU CPEION M €ro HSKOJOTO-DKOHOMHYECKHE TOCIEACTBUS.
[Ipouieccel  TPOW3BOJCTBA TMPOAYKIHU, PECypCOMOTPEOICHHs, 3arps3HEHUS ©  OXpaHbl
OKPY’KaOIIEeH cpefbl KaK MPOLECCHI TPOMBILIEHHOTO MPUPOAOIIOIb30BAHHUS.

HarypanbHass 1 cTOMMOCTHas OILl€EHKa HETaTUBHOTO BO3JEHCTBUS TMPOU3BOJICTBEHHO-
XO3MCTBEHHOW JEATENIBHOCTH Ha OKPYKAWOIIYI0 Cpely B 3aJadaX HMX IPOECKTUPOBAHMS,
CTPOUTENBCTBA, HKCIUTyaTallud U JUKBUAALMH. [IporHO3MpoBaHME U aHAIU3 PKOJIOTMUYECKUX U
9KOJIOT0-?)KOHOMUYECKUX MOKazarened (QyHKIHOHUPOBAHUS MPOMBIIICHHBIX MPEANPUATUI KakK
BOKHEMIIMK JJIEMEHT CPEAO3ALIMTHOIO MEHEIHKMEHTA. Ponbs  9KOIOro-3KOHOMHYECKHUX
IIPOTHO30B B pa3pabOTKe cTpaTeruu MpUpOI0NOIb30BaAHUS.

1.2 Ilokazamenu oOueHKU YyPOGHA HE2AMUGHO20 6030€UCMEUA HA OKPYIHCAIOUYI0 cpedy u
aHanu3a IK01020-IKOHOMUYUECKOU Ihhekmuenocmu.

OcHoBuble ToHsATHs. KamurampHbie 3aTpaThl, C€0ECTOMMOCTH MPOIYKIIUH, CTOMMOCTH
peaTM30BaHHON MPOAYKIHMM B 3aJa4aX OILEHKH SKOHOMHYECKOW W 3KOJIOTr0-3KOHOMHYECKON
sapdextuBHOCTH. Knaccudukanus nokasateneit 3¢ hekTuBHOCTH.

DKOJI0ro-3KOHOMHYECKUN ymepd Kak CpeJCTBO aHaliu3a pPa3MEpOB AHTPONOIE€HHOIO
BO3JEHCTBUS HA OKPYKAIOUIYIO CPENY U YUE€Ta SIKOHOMUUYECKUX MOCIEACTBUM 3TOr0 BO3ACHCTBHS
npu aHau3e HAapOAHOXO35MCTBEHHOU 3KOJIOT0-3KOHOMHUYECKOMN s dexTuBHOCTH
MPUPOJOOXPAHHBIX MEPONPUATUM U HHBECTUIMOHHBIX MPOEKTOB. [lOHSATHE SKOHOMHUYECKOTO
yiiep0a oT 3arpsi3HeHus okpykaromiei cpeasl. Cocrapnsromume yiiepoa. Buapl penumnueHToB.
[MopeunmnueHTHBICE U YKPYTHEHHBIE METOABI OLICHKH yIepOa, WX TOCTOMHCTBA M HEOCTATKH.
HopmaTuBHO-METOINYECKHUE TOKYMEHTHI.
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[Inatexxn 3a HEraTMBHOE BO3JCHCTBHE Ha OKpYyKawoulyr cpeny. VX poiab B OlEHKe
BO3/ICUCTBUS Ha OKPYXKAIOIIYI0 CPEIy U aHAJIMU3€ SKOJIOT0-3KOHOMHYECKOH 3(QeKTHBHOCTH
CPEeA03alUTHBIX MeponpUsATUl. OCHOBHBIE HOPMAaTUBHO-METOINYECKHUE JOKYMEHTHI.

[TokazaTenu 3KOJOrO-?KOHOMHYECKON 3((EeKTUBHOCTH. 3afaudl aHaIU3a HKOJIOTO-
9KOHOMHYECKON I(PGEKTUBHOCTH TEXHUYECKHUX, HWHBECTUIMOHHBIX U OpraHU3allMOHHO-
yIpaBIEHYECKUX PEIIEHUI W OCHOBBI MOAX0JA K UX peanu3anuu. OCOOCHHOCTH 3a7ay aHaIu3a
9KO0JIOT0-9KOHOMHUYECKOH 3 (HEKTUBHOCTH UHBECTUPOBAHUS CPEACTB B PA3JINYHbIE IPOECKTHI.
Pa3nen2.Onenka 3K0710r0-3KOHOMHYECKOT0 yiiep0a oT 3arpsi3HeHHs1 OKPY KaIoLIel cpeabl

2.1 Memoowt oyenku yuiepoa om 3azpasHeHus ammocgepuol.

YKpymHeHHass OlleHKa ymepba oT 3arpssHeHusi atMmocdepsl. OCHOBHBIC (DaKTOPHI,
BIMSIONIME Ha BEJIMYMHY Yyiiepda OT 3arps3HeHuss arMmocdepsl. VcTouHuku BbIOpOCa
3arpsI3HSAIONINX BEIIECTB, 30Ha aKTUBHOTO 3arpssHeHus (3A3). Meroasl onpeneneHus GopMbl U
pasmepoB 3A3.BiusHue TuNA 3arps3HAEMOM TEPPUTOPUU HA BEIMYMHY 3KOHOMHYECKOIO
ymiep6a.llokazaTenn OTHOCUTENIBHOW ONMAacHOCTH Bo3AeHcTBUsA st 3A3. BiausiHue paccemBaHus
3arps3HSAIONIMX BEIIECTB HA BEIHYMHY JKOHOMHUYECKOro ymiepba. DakTopsl, BIUSAIOIMNE HA
paccerBaHMe BEILIECTB B OKpyKaroled cpere. MeToasl pacueTa MOMpaBOK Ha XapakTep
paccenBaHUs 3arps3HSIONIMX BEIIECTB B aTMocdepe. YCIOBHOE 3arps3HSIONIEEe BELIECTBO.
[IpuBenenHas macca U KO3(PPUIMEHTHI OTHOCUTEIBHOM arpecCUBHOCTH  BBIOpAachIBa€MbIX B
aTMocdepy 3arpsA3HSIONMX BemlecTB. Ymiepd oT BbiOpoca B arMocdepy OAHON TOHHBI
YCIIOBHOTO 3arpsI3HSIIOIIETO BELIECTBA.

2.2 Memoowt oyenku yuiepoa om 3azpa3sHeHus 600HbIX 00bEKN08.

VYKpynHeHHas oIleHKa ymepOa OT 3arps3HeHuss BoAoeMoB.DakTophl, BIUSIOUINE HA
BeNMYMHY ymepba. Xapaktep peuunueHToB. Ilokasarean OTHOCHUTENBHOW ONAcHOCTH
BoznelicTBus. IIpuBeieHHass Macca cOpachlBaeMbIX B BOJHBI  OOBEKT  3arpsi3HSIOIIMX
BemecTB.Meronpl  onpeneneHuss Ko3(duimenTa OTHOCHUTENBHOW arpecCUBHOCTH BEILECTBA.
VYenpHBI SKOHOMHUYECKHH yiiepd OT cOpoca OAHOW TOHHBI YCJIOBHOTO 3arps3HSIONIETO
BEIIECTBA B BOJOEMBI.

2.3 Memoobt oyenku yuiepoa om He2amueHo20 8030€UCHEU HA OKPYHCAIOWYI0 cpedy npu
pasmeuieHuu 0mxo00e.

YKpymHEeHHas: OIEHKa HSKOJIOTO-9KOHOMHYECKOTo ymiepbda OT pa3MENIeHHs OTXOIOB
MPOU3BOJICTBA U TOTpeONeHusi. DaKkToOphl, ONpPECNAIONNe BEIUUUHY yiiepda oT pa3MenieHus
otxonoB. CocraBmstomue yuiepdba. OCHOBBI MOAX0/Ja K €ro OIEHKE. 3aTpaThl, CBSI3aHHBIC C
BBIBO30M OTXOJI0B. KamuTanpHble 3aTpaThl Ha MPUOOPETEHHE TEXHUYECKUX M TPAHCIOPTHBIX
CpeACTB, HEOOXOMUMBIX IS JIOCTaBKH OTXOJOB B MECTa MX pa3MelleHus. TeKyIue 3aTparthl,
HEOOXOUMBIC NJIsi OCYIIECTBJICHHS MOTPY30YHO-PA3TPYy30YHBIX padoT. Tekymme 3aTparbl Ha
TPAHCIOPTHPOBKY OTXOJOB. 3aTparbl B MECTaxX pa3MEMICHUs] OTXO0J0B. KamuTaibHbIe 3aTpaThl
HAa COOPYKEHHE CHCTeM 00€3BPEKMBAHUS, CKIAJUPOBAHUS U YHUUYTOXKEHHS TBEPABIX OTXOIOB.
Texymue (SKCIUTyaTallMOHHBIC) PACXObI, CBI3aHHBIC C COJEPYKAHHEM OTXOJIOB Ha TOJHMIOHAX,
CBaJIKaX, B OTBajax, ¢ 00€3BPEKMBAHUEM (YHUUTOKECHHEM) OTXOJOB. YIIEPObl OT OTTOPKEHUS
3eMelb.3aTpaThl Ha WX PEKYJIBTUBAIMIO. YIIEpObl OT BTOPUYHOTO 3arpsi3HEHHsI atMocdepsl u
BOJIOEMOB.

2.4 Yuwepo om 3azpaznenusn 3emes.

OrmeHka DKOJOTO-DKOHOMHYECKOTO yiiepba OT 3arps3HEHust 3eMeib. llopsimox
ompejieNieHusT pa3MepoB ymiepOa OT 3arpsi3HEHHs 3eMmelb. HopMaTuBHBIE JTOKYMEHTHI,
Ha3HauYeHUE M O0JIaCTh TIPUMEHEHHWs, CYOBEKTBI - TIOJNb30BaTeNM JOKyMmMeHTa.  [IpaBa
MOJIb30BaTeIe JTOKyMEHTA. HopmaruBHO-MeToanueckass 0a3za oOcienoBaHUS 3eMeTb.
Nudopmarnmonnass ocHoBa orieHKH yiiepOa. IIpeabsBieHHe HMCKOB MO BO3MEIICHHIO YIepoa.
Hanpasnenue ucnonb3oBanus cpeacts. OnpeaencHue pa3MepoB yiiepda oT 3arpsi3HEHUS TOYBBI
XUMHYECKUMH BemecTBaMu. DakTopbl, Omnpeiensionue BeanuuHy yiepoa. HopmaTussl
CTONUMOCTHU CEIbCKOXO3SIUCTBEHHBIX M JICCHBIX 3€MCIJIb. Cremnenn 3arpsA3HCHUA

114



3emenb.Onpeenenne pa3MepoB yiiepba OT 3arps3HEHHs] 3eMeb HECaHKIMOHMPOBAaHHBIMU
CBaJIKaMU 0TX0J0B. DaKTOPHI, OMPEENIONINe BETUIHHY yiepoa.
Paznen3. Dxosornyeckue miaTexu 3a 3arpsi3HeHHe OKPYKAIOIIeH cpe/bl

3.1 Ocnoenvle cmumyaupyrouiue Mexanumol

[InaTexxm 3a 3arps3HEHUE OKPYKAIOIIEH Cpeapl Kak CTUMYJIUPYIOIIME 3JIE€MEHTHI
SKOHOMHMYECKOTO MEXaHH3Ma MPHUPOAONOIb30BaHUS U KOMIIOHEHTHI SKOJIOTMUECKUX 3aTpaT Mpu
aHaJM3e KOMMepYecKoi 3(pPEeKTUBHOCTH MPUPOTOOXPAHHBIX MEPOTIPUSATUN U UHBECTHIIMOHHBIX
IPOEKTOB. MeCTO OLEHKH BO3ICHCTBHS Ha OKPYXKAIOUIYI0 Cpeay U SKOJIOTHYeCKOro
HOPMHPOBAHUS B peATU3aIMU SKOHOMHUYECKUX MEXaHU3MOBIIPUPOI0TIOJI30BaAHUSI.

[Tonstue wHopmatmBa momyctumMoro BbeiOpoca (H/IB) 3arps3Hstomuyx Bemects B
atMocdepy, HopmaTuBa pgomyctumoro copoca (HAC) 3arps3Hsionx BeUIECTB B BOJHBIC
00BEKTHL,TUMHUTA Ha pazmenieHue otxonoB (JIPO), BpemenHo paspemennoro Beiopoca (BPB),
BpeMeHHO paspenieHHoro copoca (BPC). Pons HOpMATHBOB U TUMHUTOB TIPU MPUHITHH PEIICHUS
O CTPOUTENHCTBE MPOU3BOJCTBEHHO-XO35ICTBEHHOIO 00beKTa. MecToO HOPMAaTHUBOB U JIMMHUTOB
B DKOHOMHUYECKUX MEXaHU3Max 00ecreueH!s HOPMATHBHOTO KaueCTBA OKPYIKAIOIICH CPEIbI.

DJeMEeHTBl CTUMYJUPYIOIIEr0 MeXaHH3Ma B CHCTEME B3MMaHHUS OSKOJOTHYECKHX
naTexxei. 3aBUCUMOCTb CTaBKU HKOJIOTHYECKOTO IJIaTeXa OT YPOBHS HETATUBHOT'O BO3ACHCTBUS
KOHKPETHOI'O 3arpsi3HAIONIErO BellecTBa Ha peuunueHTta (4enoBeka). CTumynupoBaHue
CHUIKEHHUS KJjlacca OMacHOCTH OTXOAOB. IIporpeccuBHBIM XapakTep YBEJIMUYEHHUs IUIAThl MPU
npesbilieHn HopmatuBoB HJIB m HJC, numutoB BPB u BPC, numuToB Ha pa3meliecHue
01x0710B. CebecTonMOoCTh M MPUOBLIL KaK HICTOYHUKY B3UMaHMS TUIATEXKEH.

Ctumynupyrone MeXaHu3Mbl, BCTynaromue B cuiny HauuHasg ¢ 2019 — 2020 romnos.

[Topsimok  mepeuyucieHuss NPUPOJONOIB30BATENSAMU  IJIATEXEH 3a  3arps3HEHUE
OKpYXalollleil mpUpoaHOW cpenbl. PacnpenesneHrne CyMMBbl 3KOJOTHYECKHX IUIATEKEH MEXITY
dbenepanbHBIM, TEPPUTOPHAIBHBIM U MECTHBIM Oro/keTamu. ['ocymapCTBEHHBIC OOKETHBIE
sKosoruueckue Gouabl. HampaBiieHus MCHONb30BaHUs SKOJIOTMYECKUX TIIATEKEH.
3.MemoOwl pacuema IKo102UUECKUX NAAMeICel3a 3a2PAZHEHUE amMochepbl

[Inarexxu 3a 3arpsi3HeHHE aTMOC(eEpbl CTAIlMOHAPHBIMU HCTOYHUKAMU BBIOPOCOB.
dopMupoBaHHWE CTaBOK  IJIaThl 3a BBIOPOCH 3arps3HSAIONIMX BEIIECTB B arMocdepy
CTallMOHApPHBIMU HMCTOYHMKAMHU. TpexuHTepBajlibHasg CHUCTeMa pacuyera IuiaTexen.OneHka
00BEMOB BBIOPOCOB 3arps3HSIOMIMX BelIecTB B aTMocdepy. OnpeneneHne pa3MepoB IUIaThl TPy
pPa3HBIX COOTHONICHHAX MEXIy Maccod BBIOpOCA, HOPMATHBOM MpPENEIbHO JIOIYyCTUMOTO
BBIOpOCAa M JUMHUTOM(BPEMEHHO COIJIaCOBAaHHBIM BBIOpOcOM). McTouHMKH (OpMHUPOBAHUS
rarexeil. [Ipeacrosiime n3MEHEHHU B METOIaX pacueTe TUIaTex el 3a 3arps3HeHne aTMoc(heps.
3.3 Memoowl pacuema 3K0102Uu4eCKUX naamedicei3a 3a2pA3HEHUE 600HBIX 00bEKMOE

[Tnarexu 3a 3arps3HeHHE BOAHBIX 00BeKTOB. DOpMHUpOBaHHE CTABOK ILIATHI 32 cOpoc
3arpsI3HAIOLINX BEIIECTB B BOJHBIE 00BEKTHI. TpexuHTepBaibHas CHCTEMa pacuera IUIaTeKeu.
OneHka Macchl 3arps3HSIOIIMX BEIIECTB, OTBOAMMBIX B  BOAHBIE 00BEKTHL. OmnpeneneHue
pa3MepoB IIAThI IPU Pa3HBIX COOTHOUICHUSIX MEXAY MaccoicOpoca, HOpPMAaTUBOM JIOITYCTUMOTO
copoca M JNHUMUTOM (BPEMEHHO COIIacoBaHHbIMCOpocoM). Mcrounuku ¢GopmMupoBaHUs
iarexeil. OcoOeHHOCTH pacyera IUIaThl 3a OTBEACHHME 3arpsA3HEHHBIX CTOYHBIX BOJA B
TOpPOJICKYI0 KaHANM3alMOHHYI0 cuctemy. Ilpencrosimue u3MEHEHHUsS B METOJAX pacuere
riaTexeil 3a 3arps3HeHre BOJAHBIX 0ObEKTOB.
3.4Memoovi pacuema 3IKOI0ZUUECKUX NIamMedNcel3q He2amugeHoe o3oelicmeue Ha
OKDPYHCAlouiyio cpeoy npu pasmeuieHuu 0mxo008

IInarexxn 3a pasMenieHue orxofoB. DOpMHUPOBAHME CTAaBOK ILIATHl 32 pa3MELICHHE
0TX0JI0B. JIByXMHTEpBaJbHas CUCTeMa pacuera rarexeil. OleHka O0O0bEMOB pa3MEIICHHUs
OTXOIOB M COOTBETCTBUS MX YCTAHOBJICHHBIM JuUMHUTaM. CaHKIMOHUPOBAHHOE U
HECaHKLMOHMPOBAHHOE pa3MelleHue OTX0A0B. OnpeneneHne CyMMbl IUIATEXKEW NPHU pa3HbIX
COOTHOIIEHUSAX MAacChl MW  JHMMHMTAa pa3MEIIEHUs OTXONOB, a TaKXke  Ppa3MepoB
CaHKI[MOHMPOBAHHOI'O M HECAaHKIMOHMPOBAHHOIO pa3MellcHus. DBiusHue Ha BeIUMYMHY
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IiaTexeil TUma MoJuroHa W ero Biajenblia. CTUMyIMpOBaHME CHMKEHHUS KJlacca OMacHOCTU
0TX0710B. MIcTOUHUKHN (OPMUPOBAHUS TIIATEKEH.

Paznend. Metoabl OlleHKH 3K0JI0T0-3KOHOMHYECKOH 3(P(PeKTUBHOCTH

4.1 Ouenka IK01020-IKOHOMUYECKOU IhheKmueHocmu 00HOUENeBbIX pecypcochepezarouiux
U Cpedo3auUmHbIX MEPONPUAMUIL.

MeTto b1 OLICHKH  JKOJIOTO-3KOHOMHYECKOHM  3(Q(GEKTUBHOCTH  OIHOLIEIEBBIX
Cpeno3alUTHEIX MeponpuaTtuid. [loHSATHE OJHOIENEBOTO CPENO3alIUTHOIO MEPOTIPHUSITHS.
Anamu3  3(p(GEKTUBHOCTH  BHEIPEHHUS  THUIIOBOM  CPENO3alMTHON  TEXHHWKUA. AHAIU3
ahGheKTUBHOCTH  pa3pabOTKU BHEAPEHUS HOBOM  CpPEeNO3allUTHOW TEXHUKU. AHamu3
3¢ ()EeKTUBHOCTH  COBEPILIEHCTBOBAHUS TEXHOJOTHMM C LEJIbI0 CHIDKEHUS 3arpsA3HEHUs
OKpyXkaroreii cpenbl. COCTaBISIONINE 3aTPaT, UCIIOJIb3yEeMbIe TOKA3aTeIH.

MeTto b1 OLICHKH  JKOJIOTO-3KOHOMHYECKOH  3(P(GEKTUBHOCTH  OIHOLIEIEBBIX
pecypcocOeperaromux — Mmeponpuatuii. [loHsATHE  OAHOLENIEBOrO  pecypcocOeperaroniero
MeponpusaTus. AHanu3 3¢ (HEKTUBHOCTH MEpONPUATHS, HANPABICHHOTO HAa CHIDKEHHE pacxoja
CBIPBEBBIX U TOIUIMBHO-DHEPTETUYECKUX pecypcoB. CoCTaBISOIINE 3aTpaT, HCIOIb3yeMbIe
MOKa3aTeNH.

4.2 Ouenka IK01020-IKOHOMUYECKOU IPheKkmusnocmu MHO20UENEEbIX CPEOO3AUIUNHBIX
Mmeponpuamuil.

MeToabl OLIEHKH 3KOJOTr0-3KOHOMHUYECKOH 3(()EKTUBHOCTH TEXHUYECKHX pPEIICHHH,
HaIpPaBJIEHHBIX Ha yBeJIHMUeHUE 00beMa MPOU3BOICTBA IPOAYKIIMH U yIIydllIeHHE ee KauecTBa.
[locraHoBKa 3amauM  aHaMM3a  HKOJOTO-DKOHOMMYECKOW  A(PQPEKTUBHOCTH  BapHAHTOB
TEXHUUYECKUX PEILIECHUM, pa3nyaronmxcs odbeMaMu MPOU3BOACTBA npoaykuuu. [IpuBenenue
3aTpaT pa3MYHBIX BAPUAHTOB K COIMOCTABHMOMY BHIY IO OOBEMaM BBHIMYCKAa MPOMYKIIHH.
Br16op nHambonee 3¢HeKTUBHOTO BapuaHTa TeXHHUYECKOro perieHus. OmnpenencHue BETUIUHBI
IKOJIOTO-3KOHOMHUYeckoro  3ddekra. OmeHka 3HadeHWd  mokazareneil  abCONMOTHOU
3 PEKTUBHOCTH KAaTUTAITBHBIX BJIOKCHHM.

[ToctaHoBKa 3aauMl aHaIW3a 3KOJIOTO-3KOHOMHYECKOH A(PPEKTUBHOCTH BapUaHTOB
TEXHUUYECKUX PEIIECHUH, pa3Inyaronuxcs KauecTBOM Ipou3BoauMoi npoxaykuuu. [IpuBenenue
3aTpaT pa3TUYHBIX BAPHAHTOB K COMOCTABUMOMY BHUIY MO KAUECTBY BBIITYCKAEMOW MPOIYKITUH.
[TonsiTHE PKBUBAJIEHTHOTO O00OBEMa MPOM3BOJACTBA. BriOop Hambosiee 3pheKTUBHOTO BapuaHTa
TEXHUYECKOTo pemeHus. OnpeaeneHne BEIMIMHbBI HKOJIOT0-9KOHOMHYECKoro ddexTa. OneHka
3HAYCHM MMoKa3aTeseii abcomoTHON 3P (HEKTUBHOCTH KalUTATBLHBIX BIOXKEHUH.

[TocTtaHoBKa 3aja4M aHaiIM3a 3KOJOTO-DKOHOMUYECKOH A(PGEKTUBHOCTH TEXHOJIOTHN
KOMIUIEKCHOW TiepepabOTKU  ChIpbs, pa3IMYaIOUIUXCSd aCCOPTUMEHTOM HM3rOTaBIMBacMOMN
npoaykuuu. Mcmonp3oBaHHe MeTo/Aa TMONYyYEHHUS OJAWHAKOBOI'O pe3ylibTara y IMOTpeOuTes,
MeTOJla yd4eTa JOMOJHUTENBHOIO J0XOJa M pe3ylbTaTHOTO MeToAa i BblOOpa Haubousee
3 PEKTUBHOTO BapHaHTa TEXHUUYECKOTO pEIICHUS U ONPEACICHUS BEIMYUHBI HKOJIOTO-
SKOHOMMYECKOTO 3P deKTa OT BHEAPEHUS MpeiaraeMoil TEXHOIOTHH.

[TocTtaHoBKa 3a7a4M aHaiIM3a 3KOJOrO-DKOHOMUYECKOH A(PGEKTUBHOCTH TEXHOJIOTUN
KOMIUIEKCHOW  MepepabOTKH  CBIPhS, PA3NIUYAIONIMXCA aCCOPTUMEHTOM M KayeCTBOM
U3roTaBIMBaeMol npoaykiuu. [IpuBenenne o6beMOB POU3BOJICTBA OJTHOMMEHHON MPOTYKIIMU
pPa3HOTO KadecTBa K 3KBUBAJICHTHBIM 00beMaM MPOM3BOACTBA MPOAYKIMH 0a30BOro KayecTBa.
Hcnonp3oBaHue MeTOAa IMOJIyYeHHUs] OJMHAKOBOTO pe3ylibTaTa y MOTPEeOHTENs, METoJa yyera
JIOTIOJTHUTEIILHOTO JI0XOJa W PE3yJIbTATHOIO METoJaa s BbiOOopa Hambonee 3(h(eKTHBHOTO
BapUaHTa TEXHUYECKOTO pEIIEHUS W OIpENeNeHUs] BEIMYUHBI HKOJOT0-?KOHOMHYECKOTO
s dexTa OT BHEAPECHHS Mpe/IaraeMoi TEXHOJIOTHH.

OO11ee KOJIMYECTBO pa3iesioB — 4.
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4 O0bEéM V4eOHOM M CIHUIIIHHbI

B 3aueTHEBIX B akamem.
Bunpl yue6HO# paboThI eIMHUIIAX yacax
O01mas TPyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 5,0 180
KonTakTHas padoTra -—— ayIMTOPHbIE 3aHATHS 1,78 64
Jlexmm (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,89 32
JlaboparopHsbie 3ausTus (J1a0) 0,45 16
CamocrositesibHas padora (CP) 2,22 80
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 2,22 80
IK3aMeH 1,0 36
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTaIHS 10 0,4
[ToaroToBKa K 3K3aMEHY ' 35,6
Bua koHTpoJIs: IK3aMeH
B 3aueTHbIX B actponowm.
Bunpl yue6HO# paboThI EIMHUIIAX yacax
O01mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIAHY 5,0 135
KonTakTHas padoTra -—— ayIMTOPHbIE 3aHATHS 1,78 48
Jlexmm (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I13) 0,89 24
JlaboparopHsbie 3ausTus (J1a0) 0,45 12
CamocrositesibHas padora (CP) 2,22 60
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 2,22 60
IK3aMeH 1,0 27
KonTakTHas paboTa — MpOMEeKyTOYHAsL aTTECTaIHS 10 0,3
[ToaroToBKa K 3K3aMEHY ' 26,7
Bua koHTpoJIs: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«OcHoBBI MUKPOOUOJIOTHN U OHoTexHOoI0TUN» (B1.B.18)

1 Henp AMCHUIUIMHBI - H3yuyeHHE OHOJIOTUYECKUX CBOMCTB MHMKPOOPTaHU3MOB,
OTIPEACISAIONINX UX POJIb B AIBOJIONHUHU aTMOCQEpHI, y4acTHE B OHMOTCOXMMHUYECKUX ITHKIAX
npeBpalleHyss B TpUpOJEe Yyriepoja, aszoTa, cepbl, (ocdopa, xKeme3a; CaMOOYHUIIAIOIIEH
CIIOCOOHOCTH HKOCHUCTEM, 3aKOHOMEPHOCTEN WCIIOIb30BAHUS MUKPOOPTaHU3MOB;
OMOTEXHOJOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsI3HEHHBIX MPUPOTHBIX U TEXHOTCHHBIX CUCTEM.

2 B pe3yabrare wu3yYeHHsl JAUCHMIUIMHBI O00y4YamIIMiicd 1O mNporpamMme
0akajaBpuaTa J0JKeH

Obnadams ClnenyOMUMHA KOMIICTCHITUSIMU

- CITIOCOOHOCTHIO HCIIOH30BAaTh OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI JJIs1 TOHUMAHHUS
OKpYy>Karomiero Mupa u siierui npuposi (OI1K-3);

- CIIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHYECKHUX MIPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepekeHsl, MUHUMH3AI[UH BO3ACHCTBUS Ha OKPYKAIOIIYIO Cpeay
(TIK-2).

3namo:

- ouoxumuyeckue u @u3UOIOSULECKUE CBOUCMBA MUKpoopeanuzmos (OakTepuit
[IMaHoOaKTepui, apxebaKkTepuii, BUPYCOB, OJTHOKJIIETOYHBIX BOJAOPOCIIEH, TPOCTEHUIIINX, TPUOOB);

- TeHETUYECKHUE OCOOEHHOCTH MUKPOOPTAHU3MOB, POJIb TIA3MH]T B IBOJIOIIMOHHBIX
mporeccax,  3aKOHOMEPHOCTH  MOAU(DHUKAIMOHHOM M TeHETUYECKOM  M3MEHYMBOCTHU
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MHUKPOOPTaHU3MOB;

- MIPOLIECCHI aaNTaIll¥, BIUSHAE TUIIOB €CTECTBEHHOTO OTOOpa Ha M3MEHUYUBOCTH
MOMYJIAIIMKA,  XapaKTep  BIUSHUSA  DKOJOTHYECKUX U TEXHOTEHHBIX  (paKTOPOB  Ha
MUKPOOPTaHU3MBEI;

- OCHOBBI TTEPHUOANYECKOTO M HEMPEPHIBHOTO KYJIbTUBHPOBAHUSI, 3aKOHOMEPHOCTH
OMOTEXHOJOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsI3HEHHBIX MPUPOTHBIX U TEXHOTCHHBIX CUCTEM.

Ymems:

- OTIPEACTATh MOPQOJIOTUI0O MHKPOOPTaHM3MOB U OTHOIIEHHWE WX K Pa3HBIM
rpyIimnaM, MUKPOOHYIO0 00CEMEHEHHOCTh 0OBEKTOB OKPY KAIOIICH CPEIbl U TEXHOTEHHBIX CPel;

- BBIJICTISITh MHUKPOOPTAaHU3MBI C ONpPEACTEHHBIMU (DU3HOIOTHYECKUM CBONCTBAMH
METOJIOM HAKOMHUTENbHBIX KYJIbTYp, BBIICIATH UYUCTHIC KYJIBTYPBI, ONPEACIATh aKTUBHOCTH
OMOLIMIOB U YYBCTBUTEIHLHOCTH MUKPOOPTaHU3MOB K aHTHOUOTHKAM;

- TOTOBUTHh THTATEIIbHBIE CPEIbl M KYyJIbTUBUPOBaTh MHUKPOOPTaHU3MBI B
CTaIlMIOHAPHBIX YCIOBHUSX;

- onpenensith  APQPEKTUBHOCTH  WCMOJB30BAHUS  MHUKPOOPTaHWU3MOB IS
Onopemenualuy 3arps3HEHHBIX TOYB U OYHUCTKU BOJIBI.

Brnaoemy.:

- OCHOBaMHU MHKPOOHOJIOTUYECKONW TEXHUKH, METOJAaMU MHKPOCKOIUHU B CBETIIOM
moJie, METOJaMH TOATOTOBKH TIPEmapaTroB I MHUKPOCKOIIMH, TIOATOTOBKOW TIOCYABl U
MUTATENBHBIX CPeJl ISl KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB, METOJAMH MTOCEBOB U TIEPECEBOB
Ha )KUJKWAE U TBEPABIC MUTATEIBHBIC CPEIIBI.

3 Kparkoe cogep:kanue TUCHHUILINHBI:

Paszoen 1. Buonocusa npomucmog.

Mup MUKpOOpPraHuW3MOB, oOOmIMe MpU3HAKU U pa3HooOpasue. Ponp B mpupone u
MPAKTUYECKON JEATEIBHOCTH YeJIOBeKa. BbHOJNIOTHS TPOTHCTOB (MHUKPOBOJOPOCIH, TPUOBL,
npocreimue, OaKTEepHH, BUPYCHI): OCOOCHHOCTH CTPOCHHS KJIETOK IMPOKAPHOT M JYKApPHOT,
opraneiuibl U ux GpyHkuuu. [IpuHIHIBI KTaccupuKaum, 0COOCHHOCTH MUTAHKUS U OTHOIICHHS K
YCJIOBHUSIM OKPY>KaroIe cpeibl. DKOJIOTHS.

Pazoen 2. Pocm u Kynpmuseuposanue MuKkpoopzanusmos. TuIbl THUTaHUS
MUKpPOOPTraHU3MOB, TIOCTYIUIEHWE TMHUTATEIbHBIX BEIIeCTB B KJIETKy. Biusnue ¢daktopos
OKPYXKArOIIel Cpellbl Ha KU3HEACATEIbHOCTh MUKPOOPTAaHI3MOB. BHIBI U COCTAaB MUTATEIBHBIX
cpel Ui KyJIbTUBUPOBAHUS MHKPOOPTaHU3MOB. POCT MUKpPOOPraHHW3MOB, CIIOCOOBI HU3MEpPEHUs
pocta. Meroabl KyJIbTUBUPOBAHUS: MEPHOAMYECKOE, HEMPEPhIBHOE, MMMOOWIM3AINS KIIETOK.
Kpupas pocra. IloHsitme o amaykcuum pocTa.  BHOTEXHOJOTMYECKHE CHOCOOBI OYHMCTKH
3arps3HEHHBIX MPUPOTHBIX U TEXHOTCHHBIX CHCTEM ( TTOYBHI M BOJIBI).

Pazoen 3. Memaboauzm _mukpoopzanuzmos. OOMEH BeEIIECTB, KaK COBOKYITHOCTH
peakuuii karabonm3amMa u aHabonm3Ma. (OCOOCHHOCTH AJIEKTPOH-TPAHCIOPTHBIX CHUCTEM
Pa3IUYHBIX TPYNI MHUKPOOPraHU3MOB. THITBI OMOIOTUYECKOT0 OKHCIEHUs (a9poOHOE JbIXaHUe,
aHadpoOHOEe JbIXaHWe, OpokeHHe). A’poOHOE OKHUCIEHHE OpraHMYeCKHMX BEIIECTB U
HEOPTraHWYECKHX COCIWHEHMH. PasHOOOpa3ne OKHCISIEMBIX OPraHMYECKUX CyOCTpaToB (Oenkw,
LeJUTI0NIO30Cc0AepiKalure, yriaesogopoasl, C-1 coemunenus u 1p.). Hemomnoe oxucnenwue,
Tpancopmanus. [lpakTudeckoe 3HaUeHHE OHTHX MPOLECCOB. AHa’POOHOE pA3JIOKEHUE
opranunveckux BemecTB. OcoOeHHOCTH OakTepuaabHOro (oTocHHTE3a. buocuHTeTHYeCcKHe
MPOLIECCHl MUKPOOPTaHHU3MOB.

Pazoen 4. Ixonozua mukpoopzanuzmos. PacnpocTpaHeHHE MHUKPOOPIaHHU3MOB B
ouochepe. PopMbl B3aMMOOTHOIICHHUH MHKPOOPTaHU3MOB. MUKpOOpraHu3Mbl U OuoTa. Bums
W3MEHYUBOCTH MHUKPOOPTaHM3MOB. Tumbl ectecTBeHHOro otoopa. [loHstne o cenexkuuu
MUKpPOOPTaHU3MOB M TE€HHO-WHXEHEPHBIX ITamMmaX. PoJib MHKPOOPIraHHW3MOB B Ipoleccax
CaMOOOYHIIICHUSI IPUPOIHBIX CPE/I.

OO611ee KOIMYECTBO Pa3AeiioB -4.
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4 O0beM Y4eOHOM TN CIHUTIINHbI

B 3aueTHEBIX B akamem.
Bunpl yue6HO# paboThI eIMHHIIAX qacax
OO0masi Tpy10eMKOCTh JUCHUILJIMHBI 0 Y4eOHOMY MJIaHYy 5,0 180
KonTakTHas padoTra -—— ayIMTOPHbIE 3aHATHS 2,22 80
Jlexumm (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,44 16
JlabopatopHsie 3austus (J1ad) 0,89 32
CamocrositesibHas padora (CP) 1,78 64
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 1,78 64
IK3aMeH 1,0 36
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTaIHS 0,4
1,0
[TonroToBka K 9K3aMeHY 35,6
Bua koHnTpoJis: IK3aMeH
B 3aueTHbIX B actponowm.
Bunpl yue6HO# paboThI eIMHHIIAX qacax
OO0masi Tpy10eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 2,22 60
Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,44 12
JlabopatopHsie 3ausTus (J1ad) 0,89 24
CamocrositesibHas padora (CP) 1,78 48
CaMocTOATEIbHOE NU3YUEHHE PA3ESIOB JUCLIUIIINHBI 1,78 48
IK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,3
[ToaroroBka K 3K3aMeHy ' 26,7
Bua koHnTpoJis: IK3aMeH

AHHOTaNUsA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«Ikoaornueckuiit MoHutopunr» (b1.B.19)

1 Ieab OIMCHMNJIMHBI - TOJY4YEHHE CTYJEHTaMH 3HAHUU B O0JIACTH 3KOJOTHYECKOIO
MOHHTOPHHTA KaK CIeIMaTbHOW MH()OPMAIIMOHHOW CHUCTEMBI - CUCTEMBI HAOTIOACHUS M aHATTN3a
COCTOSIHUS IPUPOIHOMN Cpe/ibl, B TIEPBYIO OUEpeb 3arpsi3HEHUN U 3(P(PEKTOB, BHI3BIBAEMBIX UMU
B Onocdepe.

2 B pe3yabTaTe M3yueHHUs] JUCHUIJIMHBI 00yvyawluiicsi Mo mporpamme dakaJjiaB-
pHuAaTa 10JIKeH:

Obnadams cnenyromumu mpodeccuoHanbHbiMA KomneTeHIusMHA (I1K):

-CIIOCOOHOCTBIO ~ HCIIONIB30BaTh ~ COBPEMEHHBIE  HWH(DOpPMAIIMOHHBIE  TEXHOJIOTHH,
MPOBOJIUTH 00PabOTKy MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKIAIHBIX TPOrpaMM U 0a3 JaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAaHHS U MOHHMTOPHUHTA MPUPOIHBIX CPEll
(TIK-3);

-CIIOCOOHOCTBIO TPHUMEHSATH COBPEMEHHBIE METOJbI HMCCIEAOBAHUS TEXHOJIOTUYECKUX
IPOLECCOB U TMPHUPOIHBIX Cpell, MHCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienoBareiabcko padore (ITK-14).

3nams:

- TpeOoBaHUsI JIEHCTBYIOIIETO 3aKOHOJATENbCTBA B YacTH JKOJOTUYECKOTO
MOHHTOPHHTA;
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— OCHOBHBIC HCTOYHUKH TIOCTYIIJICHUS 3arps3HSIONIMX BEHIECTB B OOBEKTHI
OKpYXKaroIle Cpeabl;

- MPUHIUIIBI  MPOEKTHUPOBAHUA  MpPOrpaMM U METOJOB  3KOJOTHYECKOIo
MOHUTOPHHTA.

Ymemns:

— WCIONb30BaTh  TEXHUYECKHME  CPEICTBAa  SKOJIOTMYECKOTO  MOHMTOPHUHTA,
MOKAa3aTeMN OLEHKU COCTOSHHUS OKpY’Kalollell cpeibl, MPOBOAUTH HEOOXOAMMBIE pPacyeThl C
HCIOJIb30BAHUEM COBPEMEHHBIX TEXHUUYECKUX CPE/ICTB;

— BBHITIONTHATh MAaTEMaTHYECKOE TUIAHWPOBAHHME JKCIEpUMEHTa W 00paboTKy ero
PEe3yJBTaTOB C L€ ONTUMHU3ALNH IPOTPAMM KOJIOTHYECKOI0 MOHUTOPHHTA.

Braoems:

— HaBbIKAMH IIPOEKTUPOBAHUS CXEM IKOJIOTUYECKOT0 MOHUTOPHUHTA;

— aHamm30M  (DaKTHUYECKOTO MaTepualia TpH OpraHU3aluu  KOJOTUYECKOTO
MOHUTOPHHTA, aHATM30M COCTOSTHUSI 00HEKTOB HAOIIOCHUSI.

3 Kpartkoe conep:kanue TMCHUNIHHBI:

Brenenue. [Ipeamer u MeTo 16l DKOJIOTUUECKOTO MOHUTOPHUHTA.

Paznen 1. Opranuzamus CHCTEM MOHUTOPHUHTA.

OcCHOBHBIE 337]a4d W OCHOBHBIE NMPUHUMUIIBI OpraHu3alnuu ['ocynapCTBEHHOW CHUCTEMBI
Habmonenuit (I'CH), T'moGanpHO#M cHCTeMBI MOHHMTOpHHTra OKpyKatomiei cpeast I'CMOC/
GEMS. OcHoBHbIe BubI HaOMIOIEHUH B ceTu Pocruapomera.

Bri6op nocienoBaTenbHOCTH U3MEPEHUH Npu Halmmuuu MHOkecTBa 3B. [IpuopureTHoCTh
3B. Cynep3k0TOKCUKaHTbl. MHOXECTBEHHOCTh HCTOYHMUKOB U MHOTOKOMIIOHEHTHOCTh COCTaBa
Tekyuux cpen. IlpeBpamenue mnepBuuHbix 3B Bo BTopuunble. ['eorpadus HCTOUYHUKOB H
pacmosoKeHue MOCTOB HAOIIOICHUH.

Paznen2. MoHUTOPUHT aTMOc(EpHOTo BO3ayXa.

CoBpeMeHHbBIE TPEACTABICHUS O MOHMTOPHHIOBBIX CHCTEMax — HMH(POPMAIIMOHHBIX
CUCTEMax, BBHIMIONHSIONINE 3a7ady HAONIONCHUS, OICHKH W MPOTHO3UPOBAHUS COCTOSHUS
NPUPOIHBIX cpea  (MacCHMBHBIM MOHHUTOPHHT). MexaHusambl paccenBanus 3B. WuBepcuw,
HEONMAronpusITHBIE METEOpoJIOTHUecKue ycioBus. Kiaccel  yCTOWYMBOCTH — aTMOC(hEpHI.
[ToTenmman 3arpsisHeHus atMochepbl. MeToAbsl MPOTHO3UPOBAHUS 3arps3HEHUS BO3IYITHOW
cpensl. Opranuzanus HabmoaeHu 3a 3arpsi3HeHnem armocdepsl (I'CH). [Tokazarenu kauecTBa
atMoc(epHoro Boznyxa. PerynspHbeie mporpaMMbl HaONIOJEHHS Ha CTallMOHAPHBIX MOCTaX.
Mapuipytaeie U moadakenbHble TOCThl HaOmoaeHui. CHucTeMa MOHHUTOPUHTA KadecTBa
atMocdepHoro Bo3ayxa B I. MockBe 1 MOCKOBCKOM pErvioHe.

Paznen3. MOHUTOPUHT BOJIHBIX OOBEKTOB.

CTpyKTypa CHCTEMBI SKOJOTHUUYECKOTO MOHHMTOPHHTA BOJHBIX 00BEKTOB B P®D. Boanas
cTparerus
P®. AunTpomnoreHHoe BO3IEHCTBHE Ha T€OIKOCUCTEMBbI pek. HopmupoBaHHe KadecTBa BO/IBI.
KommiekcHble  OLEHKH  3arps3HEHHOCTH IOBEPXHOCTHBIX BOJ MO THUIPOXUMUYECKUM
MTOKa3aTeNsIM.

Mopenu nepeHoca BEILIECTBA B
BOJHBIX OOBeKkTax. IIporHo3upoBaHHe HKOJIOTUYECKOTO COCTOSHUS BOJHOTO OOBEKTA.
Opranuzanus MOHUTOPUHTAa BOIHBIX OOBEKTOB B P®d. PexuMHBII MOHUTOPUHT BOJTHBIX
00bekTOB. ONIEpaTUBHBII MOHUTOPHUHT BOJHBIX 00BEKTOB. CrienManbHbIC BUILI HAOJIOICHUMN.
MOHUTOPUHT TPAHCTPAHUYHBIX TOBEPXHOCTHBIX BO/I CYIIIH.

Paznen4. MOHUTOPUHT MOYBEHHOT'O MOKPOBA.

OCHOBHbIE HCTOYHMKH 3arpsi3HEHHs] TIOYBBL. 3arpsi3HEHHE TIOYB TOKCHKAHTaMH
MPOMBIIUIEHHOTO MPOUCXO0XACHUSA. [IpropuTeTHOCTH KOHTpOJIA coaepxkaHus 3B B mouse.
l'uruenwveckas  omenka  mouB.  Kiaccupukammst  ropoAckux — mouB.  Pasnmencuwme
roCy/1apCTBEHHOT0 MOHUTOPUHTA 3€MeNb 0 LENISIM HaOII0ICHHUS.

Pazpen 5. bUoOJOTHYEeCKUT MOHUTOPUHT.
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buorectupoBanue. buowmngukanus. [mapobwonornueckue Habmogenus B ['CH.
MexnyHapoaHasi IporpaMma Mo KOMIUIEKCHOMY MOHHUTOPHHTY BIIMSIHUS 3aTrpPS3HEHUS BO3AyXa
Ha skocucteMbl - MCIT KM.

Paznen6. KonTakTHbIC U AMCTAHIIMOHHBIC METO/Ibl HAOIIOICHUH

JIMCTaHIIMOHHBIE METOJbl HAOIIOACHUN. ASPOKOCMUYECKH MOHUTOPHUHI. CHCTEMBI
cinytaukooro mouutopunra (Cepsuc BEI'A-Science; Cepsuc SeeTheSea; Cepsuc VolSatView;
OOwenunenHast cucremMa paboTsl ¢ ganHbiMH HeHTpoB HUIL "Ilmamera" Pocruapomera).
HNuTterpupoBanHas riaobanbHas cucreMa HaomoaeHuii BMO.

KonraktHbele MeToabl HabmogeHuil. Poiabs mpoGooTOopa B o0Imei nporeaype METOIUKA
ananu3a. Crnenuduka nmpodooTdOpa Mpu B3ATUU TPOO Ta30B, BOJABI, OMOTHYECKUX DJIEMEHTOB.
[Ipo6ooTGop mpu aHamu3e TBEPABIX cpeld (IOYB, TPYHTOB, TBEPABIX OTXOJOB M T.J.).
[TorpemHoCcTh aHANIM3a, MPOOOOTOOPA M TPOOOTIOATOTOBKH.

O011ee KOIMYECTBO pa3esioB -6.

4 OQ0bEM YUeOH O 1M CLIUIJINHbI
B 3aueTHbIX B akanem.
Bunb! yaeOHO# paboThI eIMHHIIAX qacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY ILUIaHYy 4.0 144
KonTakTHas padoTra -—— ayIMTOPHbIE 3aHATHS 1,33 48
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesibHas padora (CP) 1,67 60
CaMocTOATEIbHOE NU3YUEHHE PA3ESIOB JUCLIUIIINHBI 1,67 60
IK3aMeH 1,0 36
KonTakTHas paboTa — MpoMeKyTOUYHAsL aTTECTaIHS 10 0,4
[TonroToBka K 9K3aMeHY ' 35,6
Bua konTpoJis: IK3aMeH
B 3aueTHbIX B actponom.
Bunpl yue6HO# paboThI eIMHUIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 1,33 36
Jlexiuu (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,44 12
CamocrositesbHas padora (CP) 1,67 45
CaMOCTOSTETbHOE N3YUCHHUE PA3/IeSIOB JUCITUTIIIMHBI 1,67 45
JK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,3
[TonroToBKa K SK3aMEHY ' 26,7
Bua konTpoJs: IK3aMeH

AHHOTanua padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«Xumus okpy:kamouiei cpean» (b1.B.20)

1 Heab nucuunIuHbI - GOPMUPOBAHUE KOMITJIEKCA CHCTEMAaTU3UPOBAHHBIX 3HAHHIMA
0 XHUMHUYECKUX DJJIEMEHTaX M UX COCAUHEHMSIX, a TakKe 3aKOHOMEPHOCTSAX, KOTOPBIM
MOAYUHAIOTCA PA3JIMYHBIC XUMHUYCCKUEC PCAKIIUU MCIKAY BCIICCTBAMU B Opr)KaIOH_Ieﬁ cpeac.

2 B pe3yabTaTre wu3ydeHHs JUCUHMILIMHBI O0yYaWIIMIHCA MO MporpamMme
0akajaBpHUaTa J0JIKEH:

Obnadams cnenytomumMu nipodeccuoHabHbIMUA KoMmieTeHIusMuU (I1K):

- CHOCO6HOCTB Y4aCTBOBATH B COBCPIICHCTBOBAHUUN TCXHOJIOTHUICCKUX MPOUCCCOB C MMO3U-
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UI PHEPro- M pecypcocOepekeHus, MUHUMH3AIUU BO3ACHCTBHUS HAa OKPYXAIOUIYI0 Cpeay
(IIK-2);

- TOTOBHOCTb OOOCHOBBIBATH KOHKPETHBIE TEXHUUECKUE PEIICHHUs TP pa3paboTKe TEXHO-
JIOTUYECKHUX TPOIECCOB; BHIOUPATh TEXHUYECKHE CPEJCTBA M TEXHOJIOTMH, HAIlpaBlICHHbIC Ha
MHUHHMH3AIHI0 aHTPOITOTEHHOT'O BO3ICHCTBHS Ha OKpy»xkaroinyio cpeny (ITK-5);

- TOTOBHOCTH M3y4YaTh HAYYHO-TEXHUUYECKYIO0 MH(POPMAIUIO, aHATM3UPOBATh OTEUECTBEH-
HBII ¥ 3apyOEKHBIH OMBIT M0 TeMaTuke uccaempoBanmii (ITK-13).

3namo:

- OCHOBHBIE TPHUPOJIHBIE MEXAaHU3MBI, OIpPENENSAIONINe YCTONYUBOCTh Ouocdepsl,
CTPYKTYpYy Ouocdepsl, cnenuduueckue OCOOCHHOCTH CTPOSHHS M XHUMHUYECKOTO COCTaBa
atMocdepsl, ruapocdepbl U TUTOCHEPDI; XUPATbHYIO YHCTOTY KUBOTO BEIIECTBA; HEPA3PHIBHYIO
CBSI3b YEJOBEKAa, KaK MPEICTABUTENS >KUBOTO BEIIECTBA, C MaTepUaIbHO-dHEPreTHUCCKUMU
npoueccamu O6uochepsl; OCHOBHBIE MPUPOTHBIE MEXAaHU3MBI, ONpPEACISIONUE YCTOWYMBOCTh
ounochepsr;

- CTPOCHHE, TEeMIIepaTypHBId MPOQuUIb, Ta30BBIA COCTaB, (OPMUPOBAHUE HOHOCHEPHI
3emiH, mporiecchl 0O0pa3oBaHUs W THOENU 030HA, XMMHUYECKHE IMPEBpAIlEHUs U OCOOCHHOCTHU
MIPOLIECCOB MIEPEHOCA COETUHEHHI Cephbl U a30Ta, OPTaHUYECKUX COCTUHEHHUM U AUCTIEPCHOHHBIX
CUCTEM B Tporocdepe;

- cTpoeHue  runpochepbl, aHOMaJbHbIE CBOMCTBA BOJIbI, IJIABHbIE KOMIIOHEHTHI H
OCHOBHBIE CITOCOOBI KIacCH(PUKAIMU TPUPOTHBIX BOJ, OHOTEHHBIE W MHKPODJIEMEHTHI,
OpraHMYECKOE BEIIECTBO MPUPOAHBIX BOJI, IJIaBHbIE KOMIIOHEHTHI U COJIEBOM COCTaB BOJ OKEaHa,
3akon [lutmapa, ycinoBust 00pa3oBaHus aKBaJIbHBIX 3aJIeKel THIpaTa METaHa,

- cTpoeHue JUTOCGEpbl, MPOIECChl BHIBETPUBAHUS W IMOYBOOOPA30BAHMS, AJIEMEHTHBIH
cocraB, (uU3MYECKHEe W XHWMHUYECKHE CBOWCTBA IOYB, OPTaHUYECKHE BEIIECTBA B IIOYBE,
MOTJIOTUTENIBHYIO CIIOCOOHOCTh IOYB, KATHOHHBIK OOMEH B TI0YBE, TpaHCHOPMAIIHIO
coenuHeHUH a30Ta u pocopa B MOUBEHHOM CIIO€, 0COOEHHOCTH 00pa30BaHUs THIpaTa METaHa B
MTYOOKHUX CIOSX JIUTOC(hEpHI;

- TIPUPOAY TEXHOTEHHOW MUTPAIMU 3arps3HSIONIMX BEIIECTB B OKpYXKAMOIIEH cpele u
MCTOYHUKHU MOCTYIUICHUS CYTIEPIKOTOKCUKAHTOB B OpraHU3M YeJIOBeKa.

Ymems:

- HCMOJNb30BaTh NPUOOpPETEHHBbIE 3HAHUS M1 OOBSCHEHUS: XHUPAIbHOW YHUCTOTHI
Oouochepsl, TEeMIEpaTypHBIX WHBEPCHA M  YCTOWYMBOCTH  aTMochepsl, ocoOeHHOCTen
npoTekaHus  (QOTOXMMHUYECKUX peakuid B BO3AyXe TOpPOJOB U TOMEIICHUN, T'paHHUIl
YCTOWYMBOCTU BOABI, CTpaTU(UKANUUA MPUPOIHBIX BOJOEMOB, OIUTOTPO(HBIE M 3BTPOQHBIC
COCTOSTHUSI BOJIOEMOB, JKOJIOTMUECKOM O€30MacHOCTH aKBaJbHBIX 3alIekeil ruapara MeTaHa,
MPOIIECCOB BBIBETPUBAHUS TOPHBIX TMOPOA H TOYBOOOPA30BaHUS, TMOTJIOTUTEIHHOU U
MOHOOOMEHHOHM CITOCOOHOCTH TIOYB, MPHYMUH 3aKHCIICHHUs TOYB, TpaHCchopMaIuu CoequHEHUN
azota u (Gochopa B TIOYBEHHOM CIIO€, YCJIOBHHA HAKOIUIEHUS THApaTa MeETaHa B
KOHTUHEHTAJILHON 30HE BEYHOW MEP3JI0THI, MPOIECCOB TpaHCHOpMAIMU W TyTeH MHUTpalud
3arps3HSIONINX BEIIEeCTB B Onocdepe.

Braoems:

- COBPEMEHHBIMHU TMPEACTABICHUSIMHU O BO3HUKHOBEHHHM BCENCHHON W JKU3HU Ha IJIaHEeTe
3emJis, paJUallMOHHOM OajlaHC IUIAaHEeThl, BIMSHUM MAPHUKOBBIX T'a30B M a3p030Jeil Ha KIMMaT
3emiu, 00 0COOCHHOCTSIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB B OJIUTOTPOGHBIX U
3BTPO(HBIX BojOeMax, okeaHe, YepHOM Mope, 00Opa30BaHUs aKBAJIbHBIX 3ajJeXed Tuapara
METaHa, O CTPOCHHUH JTUTOCHEPHI U JIEMEHTHOM COCTaBE 3€MHOM KOPHI U TOYBBI, BIIArOEMKOCTH
U BO3AYXOEMKOCTU MOYBBI, KJIaCCU(UKALNUN MTOYB IO MEXaHHUYECKOMY COCTaBY, KHUCIOTHOCTH U
[IEIOYHOCTH TIOYB, METOAaX OOpbObI C 3aKUCICHHEM IMOYB, MPUYMHAX TPU3HAHUS THIPATOB
MEeTaHa  OKOJIOTMYECKM  3HAYUMBIM  BEIIECTBOM  IMPUIIOBEPXHOCTHON  JUTOC(hEpHL,
OMOreOXMMHUYECKHX  Oapbepax Ha MyTSIX  MUTPAllMd  3arpsi3HSIONMX — BEIIECTB U
CYTIEpIKOTOKCUKAHTOB B OKpYXKarolleu cpee.
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3 Kparkoe coaepkanue QM CHUUNIIHHBI

Pa3nen 1. Beeaenmue.

CoBpeMeEHHbBIE TPEICTABICHUS O BO3HUKHOBEHUM BCEEHHON M KM3HM Ha IUIaHETE
3emisi. CUMMETpUSL U aCUMMETPHUSL OKpy»Karoiiero mupa. IloHATHE XupaabHONW YHUCTOTHI
ounochepsl.

Paznen 2. ®usnko-xuMuyeckue npoumeccobl B armocdepe.

CoctraB armocdepsl, colepkaHHMe MHUKpPO U Makpo mnpumeceil. dopmupoBaHue
nonocdeps! 3emmn. O30H B atmMocdepe. [Iporecce oOpazoBanus u rudenu ozoHa. [ToHsTHE
"HysneBoro uukiaa" O030Ha, IPUYMHBl €ro HapyueHus. IIpuumHBI W TOCIENCTBUA
BO3HUKHOBEHMSI 030HOBOM "mbIpbl" Hax AHTapKTUIOH. [IpOrHO3 COCTOSIHMSI 030HOBOTO CIIOA.
IIyTu ymMeHbIIeHUsT aHTPOIIOTEHHOT'O BIIMSHUS Ha O30HOBBIN CIIOM IUIaHEThI. MexayHapoaHoe
COTPYJITHUYECTBO B 00JIACTU U3YyUEHUS U OXPaHbl O30HHOTO CJ10s. XUMUYECKUE MTPEBPALLICHUS
B Tporocepe. Kunernyeckne mapamerpsl MpoOLECCOB OKUCIEHUs npumeceil. Obpa3oBaHus
CBOOOJIHBIX PAJIUKATIOB, UX POJb B Ipoleccax TpaHcopMmanuu mpumeceil B Tpomocdepe.
IIytu mocryruieHMss M CTOKAa COCIUMHEHMM cepbl M a3oTa. lIpomecchl cyxoro u MOKpOro
ocaxkneHust mpumeceit. OCOOEHHOCTH TPOIIECCOB IMEPEHOCAa COCIMHEHHWH Cephl W a30Ta B
tponocepe. Opranndeckue coeuHeHUs B atMocdepe. VMICTOUHUKN TOCTYIUIEHUS M CTOKa
opranuyeckux coeauHeHuid. [Iporeccel TpaHchOpMalMK OPraHUYECKUX COCTUHEHUN B
tponocepe. ucnepcHble cucremMbl B arMmocdepe. TemmeparypHble HMHBEPCHH H
yCTOMUMBOCTh  aTMochepbl. (OCOOCHHOCTH MPOTEKaHHWS  (POTOXMMUYECKUX PEAKIUi B
BO3ayXxe ropojoB. OOpa3oBaHHe 030HA, NEPOKCHALETHIIHUTPATA M €ro ToMoJoroB. CX0JICTBO
W paziuuvde TpUYuH oOpazoBaHusi cmora B Jlonmone u Jloc-Anmkenece. OCOOEHHOCTH
COCTaBa BO3[yXa B MMOMELICHUAX. PaauanmonHblii 6ananc muiaHeTsl. [lapHUKOBBI 3 QeKT.
[TapHukoBble Ta3pl. [IpuuMHBI U BO3MOXHBIE TOCJIEACTBUS YBEIUYEHHUS KOHLEHTPAIUU
NapHUKOBBIX Ta30B B aTMocdepe. Anbbeno 3emnu. BnusHue aspozoneit Ha knumat. [lonsTue
“snepHas HOub”, “smepHas 3uma’. [IpobieMa coxpaHeHHsI KiIMMaTa M €€ MEXIyHapOIHbIC
ACTIEKTBHI.

Paznen 3. ®uznko-xuMudeckue npoiueccsbl B ruapocdepe.

I'uaponornyeckuid UK W CTpoeHHE  Tuapocdepsl. AHOMaIbHBIE CBOWCTBA BOJBIL.
OcHoBHbBIE BUABI MPUPOJHBIX BOJ M CIOCOOBI WX Kiaccupukamuu. OopMHUpOBAHUE COCTaBa
NPUPOJIHBIX BOJA. ['J1aBHBIE aHMOHBI M KaTHOHBL. OpraHUYeCcKUe BEUIECTBA B MPUPOIHBIX BOJAX.
PactBopuMocTh ra3zoB. Kputepuum ycTroWuMBOCTM MHUHEPAIOB. JKECTKOCTh M HIECTOYHOCTh
IPUPOIHBIX BOA. 3aKUCIEHHE BOAOEMOB. DBOJIIOLMS XMMHUYECKOro cocTaBa okeaHa. CoseBoit
Oasanc okeaHa. [J1aBHbIE KOMIIOHEHTHI M COJICBOM COCTaB BOJ OKeaHa. 3akoH JluTtmapa.
Conenoctp U 3aKOHOMEPHOCTM €€ pacmpelneieHuss B okeaHaX. OKHUCIUTENbHO-
BOCCTAHOBUTEbHBIM MOTEHIMAT TPUPOIHBIX BoA. [loHaTHE pe. ['paHuIbl yCTOMYMBOCTH BOJIBI.
Biusnaue pH 1 pacTBOpPEHHOTO KHMCI0pO/Ja HAa OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTEHIHAI
u 3HaueHwe pe. Jumarpammel pe - pH 11 MoIenbHBIX W TPUPOAHBIX cHUCTeM. Pemokc-
OydepHocts mpupoAHbIX BoX. CTpaTH(UKanMs MPUPOJHBIX BOAOEMOB. OMUTOTpodHBIE U
3BTpO(HBIE  COCTOSIHUSA  BOJOEMOB. (OCOOEHHOCTH  OKHCIIHUTEIbHO-BOCCTAHOBUTEIbHBIX
IPOIIECCOB B OJNIMTOTPO(HBIX M 3BTPO(QHBIX BojgoeMax, okeane, YepHoMm Mmope. Kunernka
OCHOBHBIX OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOLECCOB B MPUPOJIHBIX Bojgoemax. Pemokc-
IPOIIECCHI C YYaCTHEM MEPEKUCH BOJOPOJA M CBOOOIHBIX pajnKaioB. VICTOYHUKHM 00pa3oBaHUs
MEePEKUCH BOJOpO/ia U CBOOOIHBIX PaiuKalloB B Bojoemax. [Iporeccsl koMIiekcooOpa3oBaHus B
npUpoaHbIX Bojax. Kommiiekcoobpa3zoBarenn NpupoOAHOTO U aHTPOIIOI€HHOTO TPOUCXO0XKICHHSL.
I'mapat meTana B MOpsIX.

Paznen 4. ®usuko-xuMn4yecKue nNpoueccsl B autochepe.

CoBpeMeHHOE MpEeACTaBICHUE O CTPOCHHUU JUTOChEphl M 3IEMEHTHOM COCTaBe 3€MHOM
Kopbl. ['OopHBIE mOpoabl M MOpomooOpasyionme MuHepanbl. IIpolecchl BBIBETpHBAHUSA U
nouyBooOpazoBanus. [louBooOpasyromue daktopel. CoBpeMEHHOE NPEACTABICHHE O TIOYBE,
TEpPMUHBI U orpeneneHus. [TouBeHHbIN MPOduIb, MOYBEHHBINH TOPU30HT. PU3NYECKHE CBONHCTBA
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nouyB. TBepmas wyacTe 1OYBBL. MexaHHMYECKHE JJIEMEHThl IOYBbl. Brnaroémkocte u
BO3AyXOEMKOCTh MMOuBBL. Kitaccudukanuss moyB MO MEXaHMYECKOMY COCTaBy. XHUMHYECKHUN
COCTaB M CBOMCTBA IOYB. DJIEMEHTHBIA COCTaB MOYBbl. OpraHMYecKUE BeEIllEeCTBAa B IOYBE.
I'ymyc. @paknuoHHBIM COCTaB TryMmyca. I'ymuHOBBIE M (QYIBBO- KHUCIOTHL. ['yMHH.
OpranoMuHepaabHbIE COeAMHEHUs TOouBbl. [lornmorurensHas CrOCOOHOCTH MOYB. [loUBEHHBIN
norjomamuii  Komruiekc. MoHHbi oOMeH B mouBe. OOMEHHBIE KATHOHBI MOYB. EMKOCTB
KaTHOHHOTO oOOMeHa. 3acojieHWe I0YB, NPUYMHBI M METOoAbl OOoprObl. KuciaotHocts u
HIEJIOYHOCTh MOYB. AKTyajbHas W MOTEHIUAIbHAS KUCIOTHOCTHh MOYB. [Ipu4uHBI 3aKkucieHus
nmo4B U Mepbl 60prObI. CoenuHeHHs a3ora U ¢ochopa B MOYBEHHOM cioe. TpaHchopmarus
coenuHeHUH a3ota u ¢ocdopa B MOUBEHHOM ciioe. [ uapaT MeTaHa Ha KOHTHHEHTAX.

Pazgen 5. ®u3nko-xuMu4ecKre MPoOUecchl HA MYTAX MUTPALIMUA BPeAHBbIX BellleCTB B
reocgepax. [lonstue o mpoiieccax MUTpaIUU FIEMEHTOB, X KOHIICHTPUPOBAHUS U PACCESIHUS B
OKpykarmie cpene. buoreoxummueckue Oapwepsl. [loHATHE 0 KpyrooOopoTax BEIIECTB B
npupone. Buabl kpyroo6opotoB. I'moGanbHbie KpyrooOopoTsl azora u (ocdopa B mpHpOJE.
OcHOBHBIE OTJIHYHSI KPyTrooOOpoTOB a3oTa u (ocdhopa. BiausHrue aHTPOIIOTeHHON ACSITEIBHOCTH
Ha Kpyroobopotsl azota u (ocdopa. OCHOBHbIE >KOJOTHUECKUE MPOOJIEMBbI, CBSI3aHHBIE C
HCIIOJIb30BaHUEM a30THBIX U (OCcHOPHBIX yAOOPEHUH B CENbCKOM XO034icTBE. PainoHyKIuabl B
OKpyXkarolieil cpene. EcrecTBeHHbIE UCTOYHUKHM paguanuu. VICTOYHUMKM paauanuu, CO3JAaHHbIE
yenoBekoM. Ocob0 ormacHbIe aHTPOIIOT€HHbBIE OpraHnndeckue coenHenus. Hedtrs 1 nmpoaykTel ee
nepepaboTKu. XJopcoaepKaliue opraHudeckue coenuHeHus. I[Iporeccsl TpaHchopmanuu u
MyTH MUTPAIUN 0CO0O0 OMACHBIX OPraHMYECKUX COeAMHEHUN B Ouocdepe. Tsokenble MeTambl U
UX COCIMHEHUs B OKpyxKaroeit cpene. [lytu noctyminenus B 6nocdepy. [Iporneccsl xummuyeckon
TpanchopMalui COCAMHEHUN TSDKEIBIX METaUIOB B OKpyKawmied cpene. Hcrouynukn
MOCTYIUICHUSI CYTEPIKOTOKCUKAHTOB B OPTraHM3M 4YeloBeKa. AHalnW3 HanOoliee CIOXKHBIX,
TpeOyoNMX AaTbHEHIIETr0 U3yYeHHs MPOOIeM XUMUU OKPY>KAOIIEH CPeIbl.

O011ee KOMUYECTBO pa3AeioB — 5.
4 O0beM yueOHOH THCHMIIINHBI

B 3aueTHBIX B akazem.
Bunb! yaeOHOi paboThI eIMHHIIAX yacax
Oo0masi Tpy10eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTakTHas padoTa — aylMTOPHBbIE 3AHATHS 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenibHas paboTa 167 0,4
CaMOCTOSTEeTbHOE U3YICHHUE PA3IeSIOB JUCITUTIIMHBI ’ 59,6
Bua konTpoJis: 3a4eT ¢ OLICHKOH
B 3aueTHbIX B actponowm.
Bunpl yue6HO# paboThI eIMHHIIAX qacax
OO0mast TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KoHTakTHas pa6oTa — ay1MTOPHbIE 3aHATHUS 1,33 36
Jlexmm (Jlek) 0,44 12
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP) 1,67 45
KoHTakTHasi camocTosTebHas paboTa 167 0,3
CamocTosITeTbHOE U3YUCHHUE Pa3/IesOB JUCIUILINHBI ' 447
Bua koHnTpoJis: 3a4eT ¢ OLICHKOH
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AHHOTanus padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«JIeKTUBHbIE TUCUUILIMHBI 0 Ppu3nYecKkoi KyabType u cnopry» (b1.B.21)

1 Heabp AUCHUIIMHBI — COCTOUT B ()OPMUPOBAHUM (PUIUYECKOU KYJIBTYpPhI JIUYHOCTU H
CIIOCOOHOCTH HANpaBJIEHHOTO MCIIOJIb30BaHUS Pa3HOOOPA3HBIX CPeNCTB (hU3NUECKON KYJIbTYpPhI
U CIIOpPTa, TypU3Ma JJIs COXPAaHEHUS U YKPETJICHUS 3I0POBbs, MCUXO(PU3UIECKON MOATOTOBKH U
CaMOIIOATOTOBKH K OyayIiel npodeccHoHanbHON NesSTENbHOCTH, MOJIYyYEeHUH HaBblKa B OJHOM
U3 BEIOPAHHBIX BUIOB CIIOPTA.

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBI O0y4YyalIIUWiicss MO mNporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadams credyrowumu KOMNemeHyusMu.:

—  CcIoCOOHOCTBIO K CaMOOpraHu3aiuy u camoodpaszoBanmio (OK-7);

—  CIIOCOOHOCTBIO UCIOJB30BaTh METOABI M CpeAcTBa (DU3MYECKOW KYJIbTYpPBI IS

obecrieueH s TIOTHOLIEHHOM conanbHO# 1 mpodeccronanbHoi aesteapaoctu (OK-8);

3Hamu:

- Hay4HO-TIPAaKTUYECKHE OCHOBBI (PU3NUECKON KYJIbTYpPHI U CIIOPTA;

- BIIUSIHUE O3JIOPOBUTEIHLHBIX CUCTEM (PU3UUYECKOTO BOCIIUTAHUS HA YKPETUICHUE 3]0OPOBbS,

PO UITAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBBIYCK;

- crI0coOBI KOHTPOJISL M OLIEHKH (PU3UYECKOTO pa3BUTHUS U (PU3MUYECKON TOATOTOBICHHOCTH;

- MpaBWjIa U CHOCOOBI IJIAHUPOBAHUS MHAWBHUIYANbHBIX 3aHATUNA Pa3IMYHOM 1IEeJIeBOM

HATIPABICHHOCTH;

- cnoptuBHbie Tpaguuuu MXTHU-PXTY um. /.. Menaeneena.

Ymems:

- BBIMOJIHATh WHIUBUIYaIbHO IMOJAOOpaHHBIE KOMILIEKCHI MO (DU3MYECKON KyJIbType H

Pa3TUYHBIM BUAAM CIIOPTA;

- OCYULIECTBJIATb CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHu3Ma M cOOJII0JaTh MpaBuia

TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

- OCYILECTBJISATh TBOPYECKOE COTPYJHUYECTBO B KOJUIGKTUBHBIX (opMmax 3aHsITHIMA

¢u3nUecKoil KyJabTypoil U CIOpPTOM;

- BBITIOJTHATH IIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.

Braoemy:

- CpelIcTBaMH U METOJAaMH YKPEIUIEHHUS HWHIAUBUAYAIbHOTO 30POBBS, (PU3NYECKOTO

CaMOCOBEPILICHCTBOBAHMS;

- TOJDKHBIM YpOBHEM (U3UYECKOM MOATOTOBICHHOCTH, HEOOXOIUMBIM JJIsi KAUeCTBEHHOTO

YCBOCHHS TPO(HECCHOHATBHBIX YMEHUN M HABBIKOB B TMpoIecce OOydeHHUs B BYy3e, s

obecrieueHrsT TOJIHOIIGHHON CONMAIbHONH W TpOo(heCCHOHATBHON EATeTbHOCTH II0CIHe

OKOHYAHUS y4eOHOr o 3aBeJICHUS;

- TEXHHYECKUMHU U TAKTUYECKHMMH HAaBBIKAMU B OJTHOM W3 BUJIOB CIIOPTA;

- HCIMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKOM NeATEIbHOCTH U
MMOBCETHEBHOW KU3HU

3 Kpartkoe cogep:xanue JUCUMILIIUHbI.

[IpenycMOTpeHBl MpakTUYECKUWE 3aHATHS oOydaromierocs B OakanaBpuare IO
TUCLUIUINHE «JJ1eKmueHbvle OUCYUNIUHBL RO (hu3uuecKoil Kyaosmype u cnopmy» B oobeme 196
akaj. yacoB / 147 acTp. 4acoB B Te€UeHHUE 4YeTbIpex ceMmecTpoB (mo 32 akaj. 4. B 1 u 4 ceMm., no
66 yac. Bo 2 u 3 ceMecTpax), a TAaK)KE€ CaMOCTOsATENIbHAs padoTa B o0beme 132 akaz. gacos / 99
acTp. 4aCOB B TEUEHHUE YETHIPEX CEMECTPOB.

KonTponp ycneBaeMoCTH CTYIEHTOB BEIETCSl [0 TMPUHATOM B YHHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

C uenpio ompeneneHUs] TPYNIbl 3J0pOBbs OOy4alOUIMXCs, B Haudajge ydeOHOro roja
Kadeapa (U3NYECKOr0 BOCIUTAHHS KOHTPOJIMPYET MPOXOXKACHUE CTYACHTAaMH BpadyeOHOTrO
KOHTpPOJISl, TPUHMMAas MEAUIMHCKHE 3aKJIIOUEHUs O TpyIIe 370pOBbS JUIS 3aHIATHUH IO
bU3MYECKON KyIbType M CHOPTY M3 TOPOJCKHX IMOJHUKIMHUK MO MECTY KHUTEIbCTBA CTY/ICHTA,
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I'IT Ne 219, MemMIIMHCKMX UEHTPOB, HMMEIOMIMX JIUIEH3UID Ha MpaBO NPEAOCTaBICHUS
MEIULUHCKUAX YCIYT.

[To pe3ynpraraM MEIUIIMHCKOTO OCMOTpa MPOMCXOAMUT pacIpeiesieHue CTYICHTOB 10
y‘-I€6HBIM OTACIICHUAM.

B ocrosenoe oTnenenne pacnpenenstoTcs CTYEHThI, HA OCHOBAaHUU JaHHBIX BPaueOHOTO
KOHTpOHH, 20%(10)1115 (5] OCHOBHYIO NN HOI[FOTOBI/ITG.HBHYIO I‘pyHHy BI[OpOBbH.

CTyneHThl, TOJYYUBIINE CHOCHHATBHYIO MEAMIIMHCKYI0 Tpymmy «A» wm  «by,
paclpenensioTcsl B cneyuaivbHoe Meouyunckoe otnaeneHue. Jlns  ykazaHHOW KaTeropud
CTYJICHTOB pa3paboTaHa OTAe/IbHAs IporpaMma.

B cnopmuenoe otnenenue 3auncnsitoTCs CTYIEHTHI, UMEIOIUE CIIOPTUBHBIE pa3psiibl MU
XOpOIIyI0 (PU3MYECKYI0 TOATOTOBKY, ITO3BOJIAIONIYI0 MM OBITh 3a4MCICHHBIM B COOpHBIC
KOMaHbI yHI/IBepCI/ITeTa 110 pa3.HI/I‘-IHbIM BHUJIaM cnopTa (MG,Z[I/II_II/IHCKEUI rpynna BI[OpOBBH -
OCHOBHAs! WJIM TIOJITOTOBUTEIIbHAS).

No Pa3gen mucinIninHbl Bcero, KP CP
/1 aKaJeMm. 4.
1. | Pa3gen 1. OcHOBBI MOCTPOEHHS 150 80 70
0310POBHTENIbHOH TPEHUPOBKHU
1.1} O3gopoBuTeNbHAS HANIPABICHHOCTH — KaK 12 8 4
BOXHEUIINIA TPUHIUIT CUCTEMBI (PU3HUYECKOTO
BOCIIUTAHMSI
1.2) OcHOBBI TOCTPOEHUS 03/I0POBUTEIBHOM 62 32 30
TPEHUPOBKHU
1.3] ®u3KynbTypHO-03/10pPOBUTEIHHBIC METOUKHU U 48 28 20
CHCTEMBI
1.4] Ouenka cocTOSIHUS 30POBbsI 28 12 16
2 | Paznen 2. /IBurarejibHbie BO3MOKHOCTH 153 104 49

YyeJioBeKa — BOCIUTAHNE (pU3HIECKHUX
KkauecTB. BOCKI'TO

2.1) TlosiBnenne u BHeaApeHue kommiekca ' TO 6 3 3

2.2| Bocniutanue pU3NYECKUX KAaYEeCTB 53 35 18
o0yJaronmxcs

2.3| IIpodeccronanbHo-TIpuKIaAHAs HU3NIECKas 45 35 10
HOJrOTOBKA

2.4) TTonBUKHOCTB IBUTATEILHOIO HABLIKA. 49 35 14
B3anmocBs3p pu3nIeCcKUX KayecTB

3 | Pazgen 3. MeToauka opraHu3anuu u 25 8 17

NPOBECHUs CIIOPTHBHBIX COPEBHOBAHUM U
(pU3KYJIBTYPHO-MACCOBBIX MEPONPUATHI.
JTHKa GU3NYECKOH KYJbTYPbI M CIIOPTA

3.1] XapakTepuCcTUKa CHOPTHBHBIX COPEBHOBAHUM 1 5) 2 3
(U3KYIHTYPHO-MACCOBBIX MEPOTIPHATHH

3.2 Opranu3zanusi CHOPTUBHBIX MEPOIPHUSITHI 8 2 6
3.3] HpaBcTBeHHbIE OTHOILICHHSI B CLIOPTE 6 2 4
3.4) TlpodunakTrka HapyIIEHUH CIOPTUBHOM STHUKH. 6 2 4
BAJIA
UTOIr'o 328 192 136
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4, O0beM y4eOHOI TUCIUTITUHbI

B Cemectp
Bun yueOHOM paboThI aKajieMm. I 1| Il v
Jacax
OO01mas TpyA0eMKOCTh JUCIHILTAHBI TTO 328 56 92 90 90
yueOHOMY IIaHY
KonTrakTHasi pa6oTa — ayAuTOpPHbIE 192 32 64 64 32
3aHSITHS
[Mpaktuueckue 3ansatus (I13) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KoHTakTHas camocTosTenbHas pabota 68 12 14 13 29
CaMocToATEIbHOE N3YUEHHE PA3ACIOB 68 12 14 13 29
JVICITATUTHHEI
Bua UTOroBOro KOHTPOJIA: 3ayer 3ayer 3a4er 3a4er 3a4er
B acr Cemectp
Bun yueGHoM paboTh p- I I I v
yacax

Oo6mast TpyA0eMKOCTh AUCHUTUIHHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KontakTHas padora — ayiuTopHbIE 144 24 48 48 24
3aHATHS
[Ipaktrueckue 3anstus (113) 144 24 48 48 24
CamocrositeabHas pa6ora (CP) 102 18 21 19,5 43,5
KonraktHas camocrositensHas pabota 51 9 10,5 9,75 21,75
CamocTrosTenbHOE H3YYCHHE Pa3/IeIOB 51 9 10,5 9,75 21,75
JUCIUATUTHHBI
Bujx uTOroBOro KOHTpOJIS: 3a4er 3a4er 3ayer 3ayer 3a4er

4.4.3 TucUMIINHBI BADUATHBHOI YacTH (IMCUMIJIMHBI IO BHIOOPY)
AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«PU3NKO-XUMHYECKHEe OCHOBBI IPOLIECCOB € UCMOJIb30BAHNEM MPUPOIHBIX PECypCcoB»
(b1.B.Z1B.01.01)

1 Heap AMCHMIVIMHBI — O3HAKOMHUTH C TEPMOJMHAMHYECKOM TEOpUEH pPacTBOPOB
JEKTPOJIUTOB U DJIEKTPOXUMHUUECKHUX IIeTel (raJlbBAHMYECKUX AJIEMEHTOB), TIOHATH OCHOBHBIE
KMHETUYECKUE 3aKOHOMEPHOCTH NPOTEKAHHS XUMHUYECKHUX IPOIECCOB, POJIb KaTajausa s
XUMHYECKON TEXHOJIOTUH.

2 B pe3syabTare
0akajlaBpuaTa [0JIKEH:

Obaaoams crienyromumu obmenpodeccruonanbHbiMu kKomneTenmusymu (OITK):

- CIIOCOOHOCTBIO HUCIOJB30BAaTh OCHOBHBIC E€CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaroIIero Mupa u sieenuit mpupos! (OI1K-3);

- CIOCOOHOCTBIO OCYIIECTBIISITh TEXHOJOTUYECKUI MPOLECC B COOTBETCTBUU C
perJaMeHToOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykuuu ([1K-1);

- CIIOCOOHOCTBIO MIPUMEHSATD COBPEMEHHBIE METO/bI UCCIIEI0BAHUS
TEXHOJOTMYECKHX IMPOLIECCOB M MPUPOIHBIX CPell, UCIOIb30BaTh KOMIIBIOTEPHBIE CPENICTBA B

M3yYeHUs] JUCHUIUIMHBI O00y4YalIUics MO0 Mporpamme
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Hay4YHO-HCClIeoBaTebekoi padote (ITK-14).

3nams:

- OTJIMYUTEIbHBIE OCOOCHHOCTH B TOBEJICHUH PACTBOPOB 3JIEKTPOIUTOB, CBSI3aHHbIC
C IIPOXO0XKJIEHUEM DJIEKTPUUECKOIO TOKA;

- TEOPUIO rAJIbBAHUYECKUX SIBICHUI;

- TEOpPUN KHUHETUKU, IIYyTH TEOPETUYECKOTO0 pacueTa CKOpOCTEH XMMHUYECKUX
peaKIuil ¥ OTPaHUYECHHS B IPUMEHUMOCTH PACUYETHBIX METOOB;

- OCHOBBI TEOpUH (OTOXMMHYECKMX U IEeMHbIX peaklHil, O0COOEHHOCTH HX
CTaJIMMHOTO NPOTEKAHUS U YCIOBUS OCYLIECTBIICHUS;

- OCHOBHBIE YEpPThl TOMOT€HHOI'O U T'€TEPOTre€HHOr0 KaTajau3a, IPUYUHbBI YCKOPEHUs
XUMHYECKOTO MpoIiecca B IPUCYTCTBUM KaTaau3aTopa.

Ymems:

- MIPUMEHATh KOHJIYKTOMETPUYECKHE W TNOTEHIMOMETPUYECKHE H3MEpPEHUs IS
OTIpeNieNIeHUs] TEPMOAMHAMUYECKUX (PYHKIIMI XMMUYECKHX peaKlUil, KOHCTaHThI AUCCOLUAIIH,
IIPOU3BENICHNS pacTBOpUMOCTH, pH pacTBOpoB u T.A.

- MIPUMEHATh ~ TEOPETHUYECKHE 3HAaHUS WM DKCIIEPUMEHTAJIBHBIE  METOJBI
UCCNIeIOBaHUs (U3UYECKON XMMHUHM Uil PELICHHsT BOIPOCOB, BO3HUKAIOUIMX IPH H3yYCHHUU
KMHETUKN XUMUYECKUX PEAKIUI;

- MIPOBOJIUTh AHAIN3 M KPUTUYECKH OLICHUBATH MOJYyYECHHbBIE 3KCIEPUMEHTAIbHBIC
JTaHHBIE, 00001IaTh U JeNaTh 000CHOBAHHBIC BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMILUIEKCOM COBPEMEHHBIX JJIEKTPOXUMHUYECKHX METOJIOB HCCIEAOBAHUS IS
OnpeeNeHUs] TEPMOIUHAMUYECKUX XapaKTEPUCTUK JIEKTPOJIMTOB U XUMUYECKHUX PEAKLINN;

- METOAAMH OIpEAENICHUs] TMOpsAAKa W CKOPOCTH PEAKLUHUH, YCTAHOBJICHHUS
JUMUTHPYIOLIEH CTalMM U MEXAaHNU3Ma U3y4acMOU XUMHUUECKOU peaKkiivy;

- HABbIKAMHU COCTAaBJICHUS TaJbBAaHWYECKUX DJIEMEHTOB I LEJIEH ONpeleleHUs
TEPMOJIMHAMUYECKUX XapaKTEPUCTHUK U KOHCTAHT PABHOBECHS UCCIIETyEMOM PEAKIINU;

- 3HaHUSIMA OCHOBHBIX 33aKOHOB XUMHWYECKOM KWHETHKH, BIIHSHHUS Pa3IMYHBIX
(daxTOpoB (TEMIEpaTyphl, NaBICHUS, KaTaIN3aTOPa) HA CKOPOCTh XUMUYECKON peaKIiy.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pa3nes 1. PacTBopBI 3J1eKTPOJIUTOB
1.1 PacTBOpBI JIEKTPOIUTOB B CTATHIECKUX YCIIOBHUIX

TepMonnHaMHU4YecKOe ONMCAHME CBOMCTB pAacTBOPOB 3JIEKTPOIMTOB. AKTUBHOCTH U
KOA(p(UIIMEHThl aKTUBHOCTH JJIEKTPOJIUTA M HOHOB B PAcTBOpE, CpEIHHE HOHHbBIE
K03 puIIHEeHTH aKTUBHOCTU. CBSA3b aKTUBHOCTH JICKTPOJIUTA CO CPETHEH NOHHOM aKTHBHOCTBIO
Y KOHILIEHTpamuen aiektponuta. MonHas cuna pactBopa. [IpaBuino noHHoW cuibl. OCHOBHBIE
MOJIOKEHUS  JJIEKTPOCTATMYECKOW  TEOPHUH  CHUJIBHBIX  3JEKTpONIUTOB  JleGas-XroKKes.
[Ipenenbuplii 3akoH JleOast-XroKKems, BTOPOE U TPEThe MPHUOIMIKEHUS TEOopuHu, Tpaduueckoe
IIPEJICTaBICHUE ITUX 3aBUCUMOCTEM.

1.2 PacTBOpBI 3JIEKTPOJIUTOB B JTUHAMUYECKHUX YCIOBUIX

IIpoBonHuku snnekrpudeckoro Toka I u II pona, MOHHAs U 2IE€KTPOHHASA ITPOBOJAUMOCTD.
VaenbHas, MOJSpHAs M SKBUBAJIEHTHAs JJIEKTPUYECKUE IMPOBOJMMOCTH, B3aHMMOCBSI3b MEKIY
HUMU. 3aBUCUMOCTb YAEIbHON U MOJISIPHOM AJIEKTPUYECKON MPOBOAUMOCTEN OT KOHLIEHTPALUH,
TeMIEepaTypbl U TpUpobl pacTBoputensi. CKOpOCTh W MOJABMKHOCTH (20CONIOTHAs CKOPOCTh
JBUKEHUS) MOHOB. 3aKOH HE3aBUCHUMOIO JBMKEeHUS MOHOB (3akoH Kombpayma). [IpenensHbie
MOJISIPHBIE 3JIEKTPONPOBOJAHOCTH HMOHOB. OcTadeTHBI MeXaHU3M IepeHoca 3JIEKTPUUECTBa
MOHAMHU THIPOKCOHMS U ruapokcuia. Yucna nepeHoca HOHOB. DJIEKTPOIPOBOIHOCTh PacTBOPOB
CHWJIbHBIX 3JIEKTPOJIMTOB, ypaBHEHUE KOpHS KBajapaTHoro (ypaBHeHnue Konbpayma). [Ipumenenue
TEOPHH CHIIBHBIX DJIEKTPOJIUTOB JUIsI OOBSICHEHUS 3JIEKTPO(OPETHUECKOTO M PETaKCALUMOHHOTO
3¢ (})eKTOB CHMKEHHS SJIEKTPONPOBOIHOCTU. BiusHHe moyied BBICOKON HANpPSKEHHOCTH U
BBICOKOM YacTOThl IEPEMEHHOIO0 TOKa Ha AJIEKTPONPOBOJHOCTh pacTBOpPoB. MeToauku
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U3MEPEHHUS AIEKTPONPOBOIHOCTU. KOHyKTOMETpHUECKOE ONPEECICHUE CTENEHN U KOHCTaHTBI
JUCCOLMAIIMN CITa0BIX JJIEKTPOJIMTOB, TEIUIOTHI, JHTpormmu u dSHeprun [ubOca mporecca
JUCCOLMAIMHU, PACTBOPUMOCTH MaJOPACTBOPUMBIX COCIUHEHUII.
Pa3znen 2. DaekTpoxumMHYecKre CHCTEMbI (11e1n)
2.1 DAC u 371eKTpOAHBIE TOTEHIIUAIIBI

DNeKTpoXuMHUYeCcKrue cucTeMbl (1ienu). Bo3HMKHOBEHHE CKauka MOTEHIIMANa Ha TPAHUIIE
pazaena mpoBoaHukoB I m Il poma. /IBOWHOWM 3NEKTPUUYECKUN CIIOH. DJIEKTPOXUMUYECKUN
MOTEHIIMaN, TallbBaHU-TIoTeHIIMan. OOpaTUMBbIe ANIEKTPOJIBI U OOPATUMBIE AIEKTPOXUMHUYECKUE
nenu  (dJIEMEHTHI). OIJIEKTPOJBIIKYILAs CHJIa TalbBaHUYECKOTO D3JIEMEHTa, YCJIOBHBIN
ANIEKTPOJIHBIN TOoTeHIHal (nmoTeHuan B BogopoaHou mkane). Cesazp DJIC ranbBaHUYECKOU
LENH C 3JEKTPOIHbIMU moTeHuanaMu. [IpaBuno 3nakoB DJIC M 3JI€KTPOAHBIX MOTEHIIMAJIOB.
TepmoauHaMuueckas TeOpUs rajlbBaHUYECKUX sIBICHUN. BpIBox u ananu3 ypasHeHus HepHcra,
BBIPAKAIOIIET0 3aBUCUMOCTh DJ[C raapBaHMYECKOrO 3JE€MEHTa OT aKTMBHOCTEW KOMIIOHEHTOB
AIIEKTPONHON peakiuu. YpaBHeHue [ubOOca-I'enbmronbua sl AJIEKTPOXUMHUYECKUX CHCTEM.
3aBucuMocTh JJ1C rabBaHUYECKOTO JIeMEHTa OT TemmepaTyphl. Kinaccudukanus 31eKTpo1oB:
AJIEKTPO/JIbI IEPBOTO U BTOPOTO POJIA, Ta30BbI€, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE. Y paBHEHUE
HepHcTa i1 moTeHnmana 3;1eKTpoA0B BCEX BUIOB.
2.2. 'anpBaHUYECKUE IIIEMEHTHI

Tunsl rabBaHUYECKUX AJIEMEHTOB: XUMUYECKHE, KOHIIEHTPALMOHHbBIE, C IEPEHOCOM, 0e3
nepenoca. Jud@y3noHHbI TOTEHIINAN, MEXaHH3M BO3HUKHOBEHUS M METOBl €0 YCTPAaHCHUs
(cBemeHMsT K MUHUMaIbHOW BenuuuHe). Metonuka wusMmepenus OJIC u  2JIEKTPOIHBIX
MOTEHIUAJIOB. [IpuMeHeHre TOTEHLMOMETPUU [UJISl ONpENeNeHUs TEePMOJAMHAMUYECKUX
XapaKTEPUCTUK XUMHUYECKHUX PpEAKUUH, MNPOTEKAOIMMX B TaJIbBAaHUYECKOM I€NU, KOHCTAHT
XUMHUYECKOTO PaBHOBECHS, aKTUBHOCTEH M KOI(PPUIIMEHTOB aKTHBHOCTH AJIEKTPOIUTOB, pH
pacTBOpPOB, MPOU3BEACHUS PACTBOPUMOCTH MaJOPACTBOPUMBIX COEAUHEHUN. XHWMHYECKUE
HMCTOYHHUKHU TOKA.
Pa3zgen 3. XumMnueckass KHHETHKA
3.1. ®opManbHasi KHHETHKA

TepMmonnHaMuyeckass BO3MOXHOCTh MpoIlecca M €ro MpakTHdecKas (KHHeTHYecKas)
OCyIIeCTBUMOCTE. [IpenMeT u 3ajaun XuMU4ecKo KuHeTUKU. OCHOBHBIC MTOHATHS (HhOpMaTbHON
KMHETUKHU: CKOPOCTh XMUMHUYECKON pEaKIMH, MOJIEKYJISIPHOCTb, YAaCTHBIH W OOUIMI MOPSIOK.
OCHOBHOHM TMOCTYyJIaT XUMHUYECKOW KHUHETUKH, KHMHETUYECKOE YpPaBHEHHE CKOPOCTH PEaKILIHH.
KoHCcTaHTa CKOpOCTM XMMHUYECKOW pEeakIuu, Pa3MEPHOCTh KOHCTAHTHI CKOPOCTH. MeToibl
ONpeNIeNICHUsI CKOpOCTeH XuMUueckux peakiuil. [IpocTbie (3meMeHTapHbIE) U CIOXKHbBIE
peakuuu. KuHeTnka npocThiX U (opManbHO MPOCTHIX OJHOCTOPOHHUX TOMOTE€HHBIX PEaKIUi.
Peakuuu nmepBoro, BTOporo u Tpetbero nopsiakos. JAuddepennunanbras 1 nuHTerpagbHas popMsl
KMHETUYECKUX YPABHEHUMN, KUHETHYECKHE KpuBble. JIMHEHHOE NMpencTaBiIeHue KMHETHUYECKHX
KPUBBIX JUIsI pPEAaKUUN pa3IMyHBIX MOPSAKOB. BpeMs momymnpeBpaiienus. Peakunu HyJeBoro
nopsaka. Meron wu30bITka (uM3omisuuu) OcTBasiblla ONpPENENEHUS YaCTHBIX MOPSAKOB IO
COOTBETCTBYIOIIEMY peareHTy. JuddepeHnranbHple U WHTETPAIbHBIE METOABl OMpEeeIIeHUs
NopsiIKa peakuuu. Pasznuuue KOHLIEHTPAMOHHOTO W BPEMEHHOro nopsaakoB. CioxHbIE
peakuuu. [IpuHIIMN HE3aBUCHUMOTO TIPOTEKaHUs DSJIEMEHTApHBIX peaknuit. OOpaTumbie H
napajuleJibHble peakiuu mnepBoro mnopsaka. Juddepennuanbuple ypaBHEHUS, OMUCHIBAIOIINE
CKOPOCTH 3THUX peaklUMid, WX HUHTerpupoBaHue. KuHeTMUeckue KpuBBIE ISl KaXIOro U3
pearupyrommx  BenlectB.  [locnenoBarensHble  peakiuu  1-ro mopsanka.  Cucrema
muddepeHIMaTbHBIX ypaBHEHUH, OMUCHIBAIONINX KHHETHUKY IOCIIEOBATEIBHBIX PEAKIIHIA.
KuneTnueckue ypaBHEHHs W KMHETHMYECKHE KPHUBBIE JUIsl BCEX YYACTHUKOB peakuuu. Bpewms
JOCTH)KCHUSI MAaKCUMaJIbHOM KOHLEHTpPAlMU MPOMEXKYTOYHOTO BELIECTBA. 3aBUCHUMOCTD
MaKCUMaJIbHOM KOHLEHTPALMU MPOMEKYTOYHOTO BEIIECTBA OT COOTHOUIEHUS KOHCTAHT
CKOpOCTEH OTACIIBHBIX CTAJUN ITOCJIEI0BATEIbHON peakiuuu. [IpuHIMI TUMUTHPYIOLIEH cTaquu
MOCJIEAOBATEIbHOM  XUMHUYECKOM  peakiuu.  CTallMOHApHBIM  PEXKUM  MPOTEKAHMS
MOCNIEAOBATENbHBIX ~ peakuuid. MeTod  KBa3WUCTAIlMOHAPHBIX  KOHIIEHTpAlUW, 00NacTh
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npuMeHeHus. BiusHue Temmeparypbl Ha CKOPOCTh XMMHMUYECKON pEakIMH, MpUOIMKEHHOE
npaBuwio Baut-I'opda. YpaBuenue Appennyca B nuddepeHnnanbHoi U UHTErpaabHON GopMe.
OddexTuBHas HHEPrusi aKTUBALUMU U NPEIIKCIOHEHLHATIbHBIH MHOMXUTEIb, METOJAbl HX
OIpeENIEHUs U3 IKCIIEPUMEHTAIbHBIX TAHHBIX.

3.2. Teopuu XuMHYECKON KUHETUKHU.

Teopuss axtuBHbIX (OuHapHBIX) coynapeHuit (TAC). CkopocTh peakiuu Kak YHCIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUIY BpeMeHU. KoHCcTaHTa cKopocTH OMMOIEeKYIIpHON
peakuun. PU3NYECKUIM CMBICI NPEIIKCIIOHEHIIMAIBHOTO MHOXHTENS M 3HEPTUM aKTUBALIUU B
paMKax TEOpHH aKTUBHBIX coyaapeHuid. Ctepuueckuil pakTop, HEOOXOAMMOCTh €r0 BBEJICHUS B
KMHETUYECKOE YPaBHEHUE PEAKIMH. JJOCTOMHCTBA U HEJOCTATKU TEOPUN AKTUBHBIX COYJapEHUH.
MexaHn3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peaknuid B pamkax TAC, cxema Jlunpemana.
HcronkoBaHne NpUYMH U3MEHEHHUS IOPSAJKa MOHOMOJEKYJISPHOW pEakLHUU INpU HW3MEHEHUU
JIABJICHUS.

Teopus mnepexonHoro cocrosius (aktuBupoBaHHoro komiuiekca) (TIIC wmu TAK).
OcnoBuble nonoxxkeHus TIIC, kuHeTnueckas cxema peakinuu. [[0OBEpXHOCTh MOTEHIMATBHOMN
SHEPTrUU, KOOPJUHATA PEaKLUH, MyTh PeaKIuu. AKTUBUPOBAHHBIA KOMILJIEKC U €ro CBOMCTBA,
WUCTUHHAsA SHeprus akTuBauuu. CKOPOCTh peakuuu — CKOpPOCTh pacnaja aKTUBUPOBAHHOIO
KOMILIEKCa (cKOpoCTh ero IIPOXOXKACHUS qyepes NOTEHLUATbHBIN 6apnep).
KBasurepmogmnamuueckas ¢opma ypaBHeHuss TIIC, sHTanpnus W DHTPONUS aKTUBAIIWH,
TPAaHCMHUCCUOHHBIN  K03(puument. CBsA3p SHTAIBNUU  aKkTUBAMU ¢ 3(deKTuBHOM
(9KCTIEPUMEHTATHLHOM ) SHEPTUEH aKTUBAIIUH.

3.3. ®OTOXMMHUYECKHUE U IIETTHBIE PEAKIIUI

DOTOXMMUYECKUE DPEAKINH, MEPBUYHbIE U BTOPUYHBIE (POTOXMMHYECKHE IPOLIECCHI.
@ortomucconmanuss U ¢oronus. Dorodusnueckue (I€3aKTUBALMOHHBIE) TPOLECCH MpHU
MOTJIONICHUH W3TydeHus. 3akoHbl (oroxmmuu: ['porryca-Ilpenepa u OunmreitHa-IlITapka.
KBanroBblii BhIxoa. KuHeTHnka mporeccoB, MPOHCXOIAIINX € ydacTueM (DOTOBO3OYKIEHHBIX
mosekyn. Cencubunuzaropsl, CeHCHOUIU3UpOBaHHbIE (OTOXHUMHUECKHE peakuud. OCHOBHBIE
pa3nuuus peakiuii ¢ (HOTOXUMHUYECKUM M TEPMHUUYECKUM HHUIUHpPOBaHHEM. DOTOXMMHUYECKHUE
nporeccol B atMocdepe, GOTOCHHTES.

Henuble peaxkuuu. Ilpumepsl peakuuil, IPOTEKAIOMUX II0 LEIMHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTaIUM LEMHBIX peakiui. MexaHu3mbl 3apoKIeHUs, Pa3BUTUS U
oOpeiBa 1erneil. JIMHEHHBII W KBaJpPaTHUHBIA OOpBHIB Ilemeil. 3BEHO LeMd, JJIUHA ICTH.
Hepa3BeTBieHHbIE M pa3BETBICHHBIE LENMHbIE peakund. KuHeTnka HEpa3BETBIEHHBIX IEMHBIX
peakiuii. Ctaguu pa3BeTBIEHHOW LENHON peakuuu. BeposTHOCTH 0OpbIBa M pa3BETBICHUS
uenu. Pa3BuTume pa3BETBICHHBIX IENHBIX pPEAKIMA BO BPEMEHH, CTAallMOHApHBIA U
HECTAllMOHAPHBIM PEXUMbl TeueHUsl peakuuu. I[IpenenbHble SBICHUS B Pa3BETBIEHHBIX
peaknusax. HwkHuH W BepxHUW mpenenasl BOCIUIAMEHEHUs (B3pbhIBA) IICTTHOM PpEeaKIuu.
[TomyocTpoB BOCIIIITaMEHEHUS.

Pa3gen 4. Kataaus

I'oMoreHHbIi U rereporeHHbld KaTanus. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTATUTUYECKUX peakuui. BiusHue katanuzaropa Ha TEPMOJAMHAMUYECKHE M KUHETUYECKHE
XapaKTEPUCTUKH  XUMUYECKUX  peakuuid. CeneKTMBHOCTh  JCUCTBUSL  Karajau3aTopa.
Karanutrueckass akTUBHOCTB, yJElbHAs KaTaIUTHYECKas aKTUBHOCTb. |'OMOTE€HHBIM KaTaius.
CIUTHBIA U pa3AelibHbIA MEXaHU3Mbl KaTATUTUYECKUX PEAKIUN, YHEPreTUYECKUE TUarpaMMbl
B3aMMOJICHCTBUS PEareHTOB ¢ KaranuzatopoMm. OOmuii u cnenuduueckuii KHCJI0THO-OCHOBHBIN
Katanu3. O¢¢eKkTUBHAs KOHCTAaHTa CKOPOCTU pEaKIMH, KaTaJU3UpyeMoil BeIlecTBaMH C
KHCIIOTHO-OCHOBHBIMU ~ CBOMCTBaMHM. KaranuThyeckue KOHCTAaHThl CKOPOCTHM  PEaKIIMH.
I'ereporennplii  karamu3. CKOpOCTh  I€TEpOr€HHO-KATAJIUTHUECKONM  peakuuu.  Tumsl
TEeTEPOTeHHBIX KAaTalu3aTOpPOB. 3aKOH JACHCTBYIOMMX MOBepxHOCTeW. Ponbs amcopOumm B
rereporeHHoM mnpoiiecce. KuHeTnka rereporeHHO-KaTaINTUYECKUX PEeakluii, He TMMUTHPYEMBIX
nuddysueit. OTpaBieHNE KaTaTM3aTOPOB.

OO1m1ee KoIU4YeCcTBO pa3zenos - 4
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4 O0beM yueOHO# JUCUMIIJIMHBI

o B B akanewm.
Bun yueGHOM paboThI 3a4ETHBIX
eIMHUIIAX Hacax
OO0masi TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 6,0 216
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 2,67 96
Jlexiuu 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocTosiTes1bHAs1 padoTa 2,33 84
CaMOCTOSTETbHOE N3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 2,33 44
[TonroroBka K 1a00paTOpHBIM paboTam 40
IK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHAsI ATTECTAIIHS 10 0,4
[TonroToBKa K 9K3aMeHY. ' 35,6
Bua konTpos: JK3aMeH
Bun yueGHoM paboTh B sauethbix B actp. yacax
eIMHUIaxX
O011as TPYA0€MKOCTb JMCHUIIHHBI 10 Y4€OHOMY IJIAHY 6,0 162
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 2,67 72
Jlexun 0,89 24
[TpakTnueckue 3anastus (I13) 0,89 24
Jlabopartopusie paboTs (JIP) 0,89 24
CamocTosiTe1bHas1 padoTa 2,33 63
CaMocTosITENbHOE U3YUEHHUE PA3AEIOB IUCLUIIIMHbI 33
2,33
[ToaroroBka K JJabopaTopHBIM paboTam 30
IK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMeKyTOUHAS aTTECTAIHS 10 0,3
IToAroToBKa K 3K3aMeHY ’ 26,7
Bua konTposs: JK3aMeH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

«XuMHnyeckass KHHETHKA OCHOBHBIX MPOLECCOB € UCIOJIL30BAHHEM NPHUPOIHBIX

pecypcos» (51.B.JIB.01.02)

1 Ileab AUCHUMIVIMHBI — OBJIAJETh 3HAHUSAMH OO0 OCHOBHBIX KHHETHUYECKHUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XHUMHYECKHX TMPOIECCOB, IyTAX BBIIBICHUS METOOB,
MO3BOJIAIOIIMX YCTaHABIMBATh MPUPOY CKOPOCTb-OMPEIEINAIOed CTaAud U JIeNIaTh BBIBOJBI O
BO3MO)KHOM MEXaHU3M€ PeaKkIuu, IOHUMATh POJib KaTaau3a Al XUMUYECKON TEXHOJIOTHH.

2 B pe3yabrare u3ydYeHHUs] IUCHUIJIMHBI OOy4YaKIIUiicd 1O mNporpamme
0akajiaBpuaTa [0JIKEH:

Obaaoams crienyromumu obmenpodeccruonanbHbiMu kKomneTermusymu (OITK):

- CIIOCOOHOCTBIO HUCIOJB30BAaTh OCHOBHBIC E€CTECTBEHHOHAYYHBIC 3aKOHBI IS
NOHUMAaHUsI OKpPY>KaroIero Mupa u siBieHuid mpupost (OI1K-3);

- CIIOCOOHOCTBIO OCYIIECTBISTh TEXHOJIOTUYECKUI MPOIECC B COOTBETCTBUU C
perJaMeHToOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- CIIOCOOHOCTBIO MIPUMCHSITh COBpEMEHHBIC METO/IbI WCCIICTOBAHHS
TEXHOJOTMYECKHUX IMPOLIECCOB M MPUPOJIHBIX CPEll, UCIOIb30BaTh KOMIIBIOTEPHBIE CPENICTBA B
Hay4HO-HccieaoBarenbekoit padore (ITK-14).
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3namo:

- OCHOBHbBIE KHUHETUYECKNE 3aKOHOMEPHOCTH IPOTEKaHUSI XUMUYECKUX PEaKIUI;

- TEOPUM XUMHYECKOM KHUHETUKH, IyTH TEOPETUUYECKOrO pacuera CKOpOCTei
XUMUYECKUX PEAKIHUHA U OTPAHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJOB;

- OCHOBBI TEOpUH (HOTOXMMHYECKHX M IIEMHBIX PEaKIMil, peakiuii B pacTBopax.
O0COOCHHOCTH MIX CTAIMHHOTO MPOTEKAHUS U YCIIOBUS OCYIIIECTBICHHUS;

- OCHOBHBIE€ Y€PThl TOMOT€HHOT'O U T€TEPOre€HHOr0 KaTain3a, MPUUMHBI YCKOPEHUs
XUMHYECKOTO MpoIiecca B IPUCYTCTBUM KaTaau3aTopa.

Ymemn:

- MIPUMEHATh ~ TEOPETHUYECKHE 3HAaHUS WM DKCIIEPUMEHTAJIBHBIE  METOJBI
uccienoBanus (HU3MYECKOH XUMHUHM JUIS PEHICHUS BOMPOCOB, BO3HUKAIOIIUX MPH U3YYCHUU
KMHETUKN XUMUYECKUX PEAKIUI;

- HaxOJIUTh CKOPOCTh U YCTaHABIIUBATh MOPATOK XMMUYECKON peaKIuu;

- [IPOBOJIUTh AHAIN3 M KPUTUYECKH OLICHUBATH IOJYyYECHHBIE 3KCIEPUMEHTAIbHBIC
JTaHHBIE, 00001IaTh U JeNlaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Braoemp:

- 3HaHUSIMA OCHOBHBIX 33aKOHOB XUMHWYECKOM KWHETHKH, BIIHMSHHUS Pa3IMYHBIX
dakTopoB (TeMIiepaTypsl, JaBICHUS, KaTAIU3aTOPa) HA CKOPOCTh XMMHYECKON PEaKIIHH.

- KOMILIEKCOM METOJIOB OIPEEIICHHS MOPsAJIKa U CKOPOCTH PEAKIUU;

- MIOAXOJAaMU JUIsl yCTAHOBJICHUS! TMMUTUPYIOIIEH CTaIMM U MEXaHU3Ma U3y4aeMOu
XUMHUYECKOW PEaKLUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pa3znen 1. XuMunuyeckass KHHETHKA
1.1 dopmanbpHast KHHETHKA

CKOpOCTh XMMHUYECKOW pEaKIMu, KOHCTAHTA CKOPOCTH, MOPSIOK U MOJIEKYJSPHOCTh
peaknuu. KuneTtmka HeoOpaTumbIXx peaknuii 1-ro, 2-ro, 3-TO W HYJEBOTO MOPSIKOB.
JuddepeHnnansHble ¥ HHTETPATbHBIE METOIBI OMpeeNeHuss Topsiaka peakuuu. CIoKHBIC
peaknuu. [IpuHIMI HE3aBUCUMOTO TPOTEKAaHUS JJIEMEHTAapHBIX peakiuid. OOpaTuMele,
napajuieiabHble U MOCNeI0BaTeIbHbIe peakiuu 1-ro nopsaka. [[puHuun TMuMUTHPYIOLIEN CTaun
MOCJIETIOBATEILHON XMMHUYECKON peakiiuu. MeTos KBa3ucTallMOHapHBIX KOHIIEHTpAIuid, 00J1acTh
npuMeHeHUs. BimsHue Temmeparypbl Ha CKOPOCTh PEaKINH, MPUOKEHHOE MpaBwio BaHT-
lodpda. YpaBuenue Appenuyca, nuddepeHmanpHas U HHTETpadbHbie (OPMBI ypaBHEHHUS.
OKcroHeHIManbHas ~ ¢opMma  ypaBHEHHs  AppeHuyca. OHepruss  akTUBallUM U
MPEA3KCIOHEHIIUATbHBIM MHOXKHUTEb.

1.2 Teopuu XuMHUYECKON KMHETUKHU

Teopun XMMHUUYECKOW KMHETUKU: TEOPHUS aKTUBHBIX COYJApEHUN U TEOpHUs MEPEXOTHOIO
cocrosnuss TIIC (axTuBHpoBaHHOro Komruiekca). OcHoBHble mnonoxkeHuss TAC, MexaHusm
akTHBaIMu MoOJIeKys. KoHCTaHTa CKOpOCTH OMMOJICKYJSpHON peakiuu. PU3nUecKuil CMBICI
MPEAIKCIOHEHIIMATBHOTO MHOXXHTENST M YHEPrud AaKTUBALMM B paMKaX TEOPUU AKTHBHBIX
coynapenuii. Crepuueckuii (phakTop, HEOOXOIMMOCTh €r0 BBEJCHUSI B KHHETHUECKOE ypaBHEHUE
peakuuu. JIOCTOMHCTBA M HENOCTaTKM TEOPUM AaKTUBHBIX COyZapeHuil. MexaHusm
MOHOMOJIEKYJIApHBIX Ta3oBbiXx peaknuid B pamkax TAC. Cxema Jlunpemana. Teopus
nepexoqHoro cocrosinug (aktuBupoBaHHoro komiuiekca) (TIIC wmm TAK). OcHoBHble
nonoxkeHus TIIC, knHeTHYeCcKast cxema peakiuuu. AKTUBUPOBAHHBIA KOMIUIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh MOTEHIMANBHON »Hepruu. KoopauHata peaknuu, NpoPuib MYTH PEaKIHH,
SHEPrUs aKTUBAIUU. DHTaNnbNus u SHTPOIHUS aKTHUBAIlUH. UcronkoBanue
MPEIPKCIIOHEHIIMAILHOTO MHOKHUTENS U CTEPUUECKOro akTopa B paMKax TEOPUHU MEPEXOTHOrO
COCTOSIHMS. JJOCTOMHCTBA U HEJAOCTATKH TEOPHUHU.

1.3 ®oToxuMuuecKue peakiuu

DoToXUMHUYECKHE peakuu. Xumuueckue U (HoTodu3uyeckue CTaguu, BTOPUIHBIC
npouecchl. Kuneruka doroxummuueckux peakiuil. CeHCMOMIU3MpOBaHHbIE (HOTOXMMHUYECKUE
peaKkiuu.
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1.4 Ilennbie peakuuu
[lemHble  peakmuu, MEXaHW3Mbl 3apOXKICHUS, pa3BUTHS W  OOpbIBa  IEMHU.
Hepa3BeTBiieHHbIE U pa3BETBICHHBIE LIETIHBIE PEAKIUN. BEpOsSITHOCTHASI TEOPHS pa3BETBICHHBIX
peakuuii. IlpenenpHble sABJIEHMS B LENHBIX PEAKUUAX, HUXKHUN M BEPXHUN IIPEAEIIBI
BOCIUJIAMEHEHUS.
1.5 Kuneruka peakuuii B pacTBopax
Oco0eHHOCTH TIPOTEKAHHWS XUMHUYECKUX peakuuid B pacTBopax. Kierounsii 3¢dekr.
Kunernueckas cxema nporekaHusi OMMOJIEKYIISIpHON peakiu B pactBope. [Ipenensueie cinyyan
npoTeKaHus peakiuu. beicTpeie (muddy3noHHO-KOHTpOIMpPYEMBIC) peakiuu, nuddy3noHHBINA
Ipesien KOHCTAHThl CKOPOCTH peakuuu. YpaBHeHue bpeHcrena-beeppyma. KuHeTnka MOHHBIX
peakuuii B pacTBopax. BiusHHE MOHHOW CHIIBI pacTBOpPAa Ha CKOPOCTh PEAKLMI C ydacTHEM
HMOHOB. Makpokuneruka. Ponbp muddys3nn B KHMHETHKE T€TEpOTeHHBIX peakiuil. Pasmuunbie
peXKUMBl TPOTEKaHUS peakuuid (BHEWIHSAS KUHETHYecKass o00JacTh; O0JIaCTH BHEUIHEH H
BHYTpeHHEH nuddy3un).
Pa3gen 2. KaTtaaus
2.1 OCHOBHBIE 3aKOHOMEPHOCTHU KAaTaIUTUUECKUX peaKLnii
OCHOBHBIE 3aKOHOMEPHOCTH KaTAIMTHYECKUX peakiuid. BrnusHue karaimzatopa Ha
TEPMOJMHAMUYECKUE M KHUHETUYECKHE MapaMeTpbl peakuuu. CeleKTUBHOCTh KaTaau3aropa,
KATAJINTUYECKAs] AKTUBHOCTb.
2.2 'oMOreHHBIH KaTanu3
CIuTHBII U pa3leNbHBbIA MEXaHM3Mbl KATAIMTUYECKOTO JEUCTBUA. ODHEPreTHUYECKUE
qUarpaMMbl  B3aUMOJCWCTBHSI peareHToB ¢ KatanuzaropoM. OOmmii u cnenuduueckuit
KHCJIOTHO-OCHOBHOM KaTaJuns. Karanus KOMILJIEKCAaMH NEePEXOJHbIX  METAJIJIOB.
DepMEHTaTUBHBIN KaTalu3.
2.3 I'eTeporeHHbIN KaTaaus.
l'ereporenHsiii KaTanu3, ero oOMKE 3aKOHOMEPHOCTH. AJCOPOIUS Kak CTaus
FeTEPOreHHOTO KaTaiu3a. THuIbl TETEPOreHHBIX KATAIM3aTOPOB. 3aKOH JCHCTBYIOUIUX
noBepxHocTel. KuHeTrka reTeporeHHbIX peakiuil.
OO6111ee KOJIMYECTBO Pa3AeiioB — 2.
4 O0beM yueOHOH TUCHUILINHBI

. B B akagem.
Bun yuebnoii paboThl 3a4eTHBIX

SIMHUIIAX Hacax

O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHY 6,0 216
KoHTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,67 96
Jlexmun 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
JlaGopaTtopusie padoTs (JIP) 0,89 32
CamocTosiTesibHas padoTa 2,33 84
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 2,33 44
IK3aMeH 1,0 36
KonTakTHas paboTa — MpOMEKyTOUYHASL ATTECTAIHS 10 0,4
[ToaroToBKa K 9K3aMEHY. ' 35,6

Bua koHTpoOJIn: IK3aMeH
Bun yueGHoM paboTh B sauernbix B actp. yacax
eIMHUTIAX

O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 6,0 162
KonTtakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHS: 2,67 72
Jlexun 0,89 24
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[Tpaktuueckue 3anastust (I13) 0,89 24

Jlabopartopusie paboTs (JIP) 0,89 24
CamocTosiTe1bHas1 padoTa 2,33 63
CaMocCTOsITeTbHOEC H3YUYCHHE PA3/ICTIOB AUCITUTLIHHBI 33
2,33
[ToaroroBka K Ja00paTopHbIM paboTam 30
IK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMeKyTOYHAS aTTECTAIIHS 10 0,3
IloAroToBKa K 3K3aMeHY ' 26,7
Bua koHTpoJs: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
"NHCTPpYMEHTAJIbHbIE METO/IbI XHMHYECKOT0 AHAJIN3a B OXPaHe OKPYKalollei cpeabl U
PAIMOHAILHOM HCIOJIb30BaHUM MPUPOaHbIX pecypcos’” (B1.B.JB.02.01)

1 Heap aAMCHUNJIMHBI: TPUOOpPETEHHE O0YJYAIOIIMMHUCS 3HAHHUIA 110 OCHOBHBIM TpyIIam
WHCTPYMEHTAIBHBIX  ((DU3UKO-XMMHYECKUX) METOOB xuMuueckoro aHamm3a (MMXA),
HauboJsee MUPOKO MPUMEHSIEMBIX B MPOMBIIUICHHOCTH U MCCIEIOBATEIbCKONW paboTe, a Takke
KOMIIETEHIIMM, HEOOXOIMMBIX XHUMHKaM- TEXHOJIOTaM BCEX CIEHUANbHOCTEH Al pelleHus
KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaJIH3a.

2 B pe3yabrare u3yYeHHMs AUCHHUIUVIMHBI OOy4YamlIuiicsi 10 mNporpamMmme
O0akaJlaBpHAaTAa J0JI/KEH:

Obnadams cnenyromumu mpodeccuoHanbHbiMA KomneTeHIusMHA (I1K):

- CIIOCOOHOCTHIO MPUMEHSITH COBPEMEHHBIE METOJBI HCCIICIOBAHUS TEXHOJIOTHUYECKUX
MPOLECCOB U TMPUPOIHBIX Cpell, MHCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienoBarenabckoit padore (IIK-14);

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIIEPUMEHTANbHbIE HCCIEAOBAHUS, IOJyYaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3yabTaThl ([TK-15).

3namo:

— TeOpeTUYecKue OCHOBBI MeTO0B IMXA;

- Mpo1ecchl POPMUPOBAHUS AHATUTHICCKOTO CUTHANIA B pasnuuHbix UMXA;

— paccMOTpEHUE MPUHIIUIIOB U3MEPEHHI B CTAaHAAPTHBIX MpUOOpax;

— ocHOBBI MeTpoJioruu UM XA B cooTBercTBUM ¢ pekoMmeHaanusimu MIOTTAK.—

Ymemns:

- NPUMEHSATh NPUOOPETEHHbIE TEOPETUYECKHE 3HAHHUS M IPAKTUUYECKHE HAaBBIKU B
po(hecCHOHATLHOM IEATEILHOCTH JIJIsl PEIICHUS] KOHKPETHBIX XUMUKO-aHATMTUIECKIX 33]1aY;

Braoemy:

- metogonorueii UMXA, mUpoKo UCIOJIb3YEMBIX B COBPEMEHHOM aHAIIMTUYECKON MpaK-
THUKE;

- CHCTEMOIi BEIOOpA METO/1a KAaUeCTBEHHOTO U KOJMYECTBEHHOTO XUMUYECKOTO aHAIIH3a;

- OIICHKOM BO3MOKHOCTEH METOAa aHaIN3a;

- OCHOBHBIMHU CIOCOOAMHU METPOJOrHYeCKOr 00pabOTKH pe3ynbTaToB KOJIMYECTBEHHOTO
XUMHUYECKOI0 aHaIN3a

3 Kpatkoe conep:xkanue TUCHUNIUHBI:

Pa3zoen 1. CnektpanbHble METO/IBI aHATIH3A

Oo6mas xapakrepuctuka @XMA. OCHOBHBIE MCTOYHHKHU IOTPEIIHOCTEH pe3yIbTaToB
aHajam3a M crnocoObl uX oneHku. OleHKa TMpezesia 0OHapYKEHUs C UCIOJIb30BaHUEM (OPMYITbI
Kaif3zepa u craHgapTHOr0 OTKJIOHEHMSI MUHMMAJIBHOTO AeTeKThupyemoro curiana no MIOITAK.
JluneliHbIil AUana3oH onpeaensieMbIX KoHIeHTpanuii. CTanaapTHeIe 00pasbl coctaBa. OCHOBHBIC
AHATUTUKOMETPOJIOTHYECKHE XapaKTEPUCTUKA METOJIOB U PE3yJIbTaTOB aHAlM3a, CIIOCOOBI MX
OLICHKHU: Tmpeaen oOHapyXeHHs, KO3((UUIHUEHT YyBCTBUTEIBHOCTH, TPAaHUIBI IHANa30HOB
ONpeIeTsIEMbIX COIEPKAHUN, CENEKTUBHOCTD, MPEIU3UOHHOCTD, MPABUIIBHOCTh, 3KCIIPECCHOCTb.
Metonasl mpo600TOOpa, pa3aeneHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.
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Merononorus ®XMA. Tlpuembl KOJTUYECTBEHHBIX H3MEPEHUM (METOI IpayupOBOYHOM
3aBHCUMOCTH,. BHEIIHETO U BHYTPEHHETrO CTaHAApTa, METOA J00aBOK). AHAIUTHYECKUE H
METPOJIOTHUECKHUE XapaKTEPUCTUKU PA3TUYHBIX HMHCTPYMEHTAIbHBIX MeTOJ0B. [loHsATHE 00
aTTecToBaHHOW Metomuke. IIpoOGnemsl BeIOOpa Merona aHanmuza. OOOOILICHHBIE CBEOCHHUS O
I'OCT P UCO 5725 (2002).

OOmiasi  xXapakTepUCTHKA  CHEKTPAIbHBIX  METOJ0B  aHanm3a. Kiaccudukanus
CHEKTpaJIbHbIX METO/A0B aHanu3a. [lonydyeHrne XUMUKO-aHATUTUYECKOW HHQOpMAUKU TpU
B3aUMOJICCTBUU 3JIEKTPOMArHUTHOTO M3JyYEHHUS] C BEIIECTBOM. ATOMHAasi U MOJIEKYJIsipHas
creKTpockomnus. AGCOpOIMOHHBIE U SMUCCHOHHBIE METO/IbI AaHATTN3A.

ATOMHO-?MHUCCHOHHBIM CHEKTPaJIbHBIM aHaiu3. TeopeTnyeckue OCHOBBI aTOMHO-
SMHUCCHOHHOTO CHEKTpajJbHOro aHanuiza. McrouHuku BO30OYykIeHHUS crekTpoB. KauecTBeHHas
XapaKTEPUCTUKA AHATUTUYECKOTO CUTHaa. VIHTEHCHBHOCTH CHEKTPAJbHBIX JMHUNA KAk Mepa
collepkaHusl 3eMeHTa B mpole. DakTophl, BIUAIOIIME HA WHTEHCHUBHOCTH CHEKTPaJIbHBIX
auHAd.  CrHekTpasibHble TPUOOPHI M CHOCOOBI  PErHCTPAallMM  CIEKTpa. pacmudpoBKa
SMUCCHOHHBIX CIIEKTPOB U MJICHTU(UKALMS FITEMEHTOB M0 UX CHEKTPaM. ATOMHO-3MHUCCHOHHBIN
aHaJIU3 C MHIYKTUBHO CBsI3aHHOW ma3Moi. KonuuecTBeHHBIM aHain3. ATOMHO-?MUCCHOHHAs
dboromeTpus muameHu. ['a30Bbie MIamMeHa Kak BUAbI HU3KOTEMIIEpaTypHOH 1a3Mbl. biok-cxema
IUIAMEHHOTO (doToMeTpa. BO3MOKHOCTH METO/Ia U €r0 OrpaHUYCHHS. AHUOHHBIH M KATHOHHBIN
s dexTrr. ObmacTH TPUMEHEHUS.

AToMHO-abcopOIoHHast ~ cnekTpomerpus. OOmas  xapakTepucTHKa MeToja U
aHAIUTUYECKOro curHana. [lornomienne 31eKTpOMarHuTHOTO U3Ty4eHHsI CBOOOJHBIMUA aTOMaMHU.
bnok-cxema npubopa. McTouHnkn MOHOXpOMAaTHYecKoro u3iaydeHus. CrocoObl aTOMHU3AIUH
npoObl. CpaBHEHUE AHATIMTUYECKUX XAPAKTEPUCTUK METOJOB aTOMHON abcopOmmMu W aTOMHOU
AMHUCCHH.

AHanuTHYeCKas: MOJIEKYJISIpHAsl CHEKTPOCKONUA. MeTOo/Ibl ONTHYECKOW MOJIEKYISPHOM
CHEKTPOCKONUHU. XapaKTEPUCTUKA aHAIUTUYECKOro curHaia. [lormomenue 3JeKTpOMarHuTHOIO
U3JIy4eHHUS] MOJIEKyJdaMHu. DJIEKTPOHHBIE MEPEXOJbl U CHEKTPhl MOIJIOMIEHUS MOJIEKYJ. 3aKOH
Byrepa-JlamGepra-bepa. Monsipublii koagduuneHt noriomenusi. CneKrpooToOMETpUIECKUN U
dboTomerpruueckuii aHanu3. OnTUMHU3AIKUS YCIOBUN aHATUTUYECKHUX ONpeeeHnil. OTKIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa ais CuekTpo- U pOTOMETPUUECKUX U3MEPEHUI.
TouHocTh pe3ynbTaToB (hoTOMETpHUecKuX omnpeneneHuid. Juddepennuanbaas GoToMeTpus.
Metoap! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHUS.

Onyopumerpuueckuii aHanmu3. [Ipupoga aHATUTHYECKOTO CUTHAIA (PIIyOpECHCHIINH M
dochopecuennnu. KBaHTOBBIE W SHEPreTUYECKHil BBIXOABL. MakTOphl, BIUSIONUME Ha
MHTEHCUBHOCTh  ¢uiyopecueHIuu. TemmepaTypHoe U KOHIICHTPAI[MOHHOE  TYIICHHE
dyopecteHIIMN. 3epKaibHAsT CHUMMETPHS CIEKTPOB IMOTJIOMEHUS W UCIYCKaHHs (IIPaBUIIO
Jlermuna). 3akon BaBunoBa. Cxema (iyopuMerpuuecknx u3MepeHuid. BeiOop mepBUYHOrO M
BTOPUYHOTO CBETOPMIBTPOB. [ pagynpoBoyHas 3aBUCUMOCTD U KOJTMYECTBEHHBIN aHAIIN3.

TypOougumerpudeckuii u HedeToMeTpUUeCcKHii MeToAbl aHanm3a. PaccesHue cBeta
JUcHepcHbIMM  cucteMaMu. CBsI3b  ONTHYECKON IUIOTHOCTM  AMCIIEPCHOW  CHUCTEMBI €
KOHIIEHTpanuel onpenensemoro Bemectsa. Koadduuuent mytHoctu cucremsl. TeopeTnueckue
OCHOBHI TypOunuMeTpun u Hedenomerpuu. YpaBuenue Panes. CpaBHUTENbHAS XapaKTEPUCTHKA
AQHAIUTUYECKUX CUTHAJIOB B TypOuauMeTpuu u Hedemomerpuu. TpeOoBaHus, TpeIbsIBIsSIEMbIE K
UCIOJIb3YEMBIM AaHAIUTUYECKUM PEAKITUSIM.

Pazoen 2. DneKTpoXuMHUYECKHE METOIbI aHATTN3a

OO0mast XxapakTepuCTUKA SJICKTPOXUMHUYECKUX METOAOB aHAIM3a M WX KJIAcCHU(UKAIIHSL.
Knaccudukanus >1eKTpooB B 3IEKTPOXMMHUYECKUX MeToAax aHanu3a. l[lomspusyemble u
HENOJIIPU3YyEMbIE 3JIEKTPOJbl. VICIOob3yeMble XMMUYECKHME U DIIEKTPOXUMHUYECKHE PEAKIIMH,
TpeOOBaHMSs, IPEIBABISIEMBbIC K 3TUM peakinusM. Bozmoxxknoctn 9XMA.

Kongykromerpuss U KOHAyKTOMETpUuYeckoe TuTpoBaHue. OOmas XapakTepuCTHUKa
METOMA. AHAIUTUYECKUH CUTHAJI B KOHAYKTOMETPUHM. YIeiabHasi M  OSKBUBAJICHTHAs
AJIEKTPONPOBOJHOCTh ~ pacTBOPOB  3iekTponuToB.  [loaBmwkHocTh  MOHOB.  [lpsamas
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KOHJYKTOMETPUSI M KOHIyKTOMETpudeckoe TuTtpoBaHue. Kpuble TuTpOoBaHus. DakTopsl,
BIUSIONIME Ha BUJ KpUBbIX TUTpoBaHus. [IpuHUMNMaNbHAs CcXeMa YCTaHOBKH st
KOHJIYKTOMETPUYECKUX HM3MEPEHUN, HCIOIb3yEMbIE JIIEKTPOAbl. Bo3MoxHOCTH MeTona.
[Ipumeps! onpenenennii. BeicokoyacToTHOE TUTpOBaHKUE. BO3MOXKHOCTH METOAA.

[ToTeHnmomMeTpuss U MOTEHUMOMETPUUECKOE TUTpPOBaHUE. VIHIMKATOPHBIE 3JIEKTPOABI U
JIEKTPOABbl cpaBHeHHUs. lloTeHmmMan 3yekTpoja Kak aHAIUTUYECKUM curHain. HMonomerpus.
HonnanoBckuit u  auddy3uoHHBI moTeHIManbl.  Kiaccudukanus HMOHOCEICKTUBHBIX
ANEKTPOJIOB. YpaBHeHUe Hukonbckoro-Oizenmana. MeToibl KOTMYECTBEHHBIX OMpPEAENeHUN 1
ycnoBust ux npuMeHenus. [Ipsmas norenimomerpus (pH-merpusi, nonometpus). Bosmoxxnoctu
metona. Meroiel TuTpoBaHus. OOpaboTKa KPUBBIX MOTEHIIMOMETPUIECKOTO TUTPOBAHMUSL.

Bonbsramnepomerpudeckue Meroanl aHanmusa. Knaccmueckas momsiporpadus. [lomspo-
rpaMMbl. MHTEepripeTanusa noasporpaMM. OcCTaTOYHBIM M KOHIEHCATOPHBIM TOKH. YpaBHEHHE
noysiporpaduaeckoii  BoiHbI  [edipoBckoro-UnpkoBuua.  [loTeHIman  MOMYBOJMHBI  Kak
KayeCTBEHHAss  XapaKTepPUCTHUKAa  aAHATUTUYECKOro  CUTHaima. Bpibop u  Ha3HaueHHe
nossiporpaduaeckoro  ¢ona. IlpemenvHbiii AU Y3MOHHBIH TOK KaK KOJUYECTBEHHAs
XapaKTepUCTHKA aHAIWTUYECKOTO CHUTHaja. AmrmepoMeTpudeckoe TuTpoBaHue. OOmias
XapaKTepUCTHKAa METOJa M aHAJUTHYECKOro curHaiga. BwiGop ycnoBuil ammepoMeTpruuecKux
n3MepeHuil. [IpyHIMNManbHas cxeMa aMIepOMETPUYECKOr0 TUTPOBaHUs. KpuBble TUTpOBaHUS.
[Ipumepsl MPaKTUYECKOTO UCIOIB30BAHUS METO/IA.

KynoHomerpuyeckuili MeTos aHanusa

Knaccupukanus  metomoB  KyjgoHomeTpuu. KommdecTBOo — snekTpuuecTBa — Kak
aHanuTU4eCKui curHai. [Ipsmas KyJIOHOMETpHUs M KyJIOHOMETpPUYECKOe TuTpoBaHue. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA,  3aTPAdyeHHOr0  HAa  JJIEKTPOXMMHMYECKYH0  PEaKIUIO.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka snekrponusza. [IpuHUMIUanbHAs cxema
YCTAHOBKHM I KYJIOHOMETPHUYECKOro TuTpoBaHUs. [IpakThueckoe NpHUMEHEHUE METOAa.
OnexTporpaBuMeTpudeckuii aHanu3. OOmas XapakTepUCTHKAa METOJa M aHATUTHYECKOTO
CUTHAJIA.

Pa3zoen 3. Xpomatorpaduueckrue METO b

OOmiasi XxapakTepucTHKa Xpomarorpaduyeckux MeToloB. TeopeTudeckue OCHOBBI
xpomarorpaduyeckux MeTogoB. Xpomarorpamma. Ilapamerps! yaepxuBanus. KauectBeHHas u
KOJIMYECTBEHHAs! XapaKTEPUCTUKU AaHAIUTUYECKOTO CUTHalla B KOJIOHOYHOM Xpomarorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpomaTorpagpuueckoro mnpouecca. Kiaccuduxanus MeToJ0B
xpoMarorpaui MO arperaTHOMy COCTOSHUIO (a3, MO MEXaHW3My paslelieHUus U CIoCO0y
opopmnenus mnpomecca. CreneHb pasfeneHus W KpUTEpUH CeleKTHUBHOCTH. Kpurepuii
pazmenenus. OmnTuUMu3amms TPOILECCOB paszjaeneHus cmeced BemecTB. Koaddumment
pacnipenenenusi. OcHOBHOe ypaBHeHHE xpomarorpaduu. CBsizb (GOpMBI BBIXOJHON KpPUBOH C
W30TEPMOI  pacrpeiielieHusi B KOJIOHOYHOM Xpomatorpaduu. BeicoTa, »KBUBajIeHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lazoxxuakocTHas xpomarorpadus. OOmass xapakrepuctuka Meroaa. [IpuHIMNUMaNbHAS
cxema ra3oBoro xpomarorpada. YcTpoiicTBo u Ha3HadUeHHUe y3i10B xpomarorpada. TpeboBanus,
MPEIbSBIISIEMBbIE K HETIOJABKHON W MOABMKHOM (azam. JleTtekTopbl. MeToapl uaeHTHGUKaum
BEIIIECTB B Ta30BOi xpomarorpaduu. MaeHTUUKAIMS KOMIIOHEHTOB pa3ieisieMbIX CMecel ¢
MOMOUIbIO JIOTapU(PMHUUECKUX HHICKCOB yJlepkuBaHuA. CrocoObl KOJIMYECTBEHHOI'O aHAIU3a.
[TpumMepsl MpaKTHUECKOT0 NCIOIB30BAHUS T'a30BOM XpoMaTorpaduu.

KunkoctHas xpomatorpadus. Knaccudukarms MeToA0B KHAKOCTHOW XpomaTtorpadumu.
Oco6ennoctn  BOXX. [IlpunnunuanbHas cxemMa IKHJAKOCTHOro xpomarorpada. Tumsl
nerektopoB B BOXKX. Kunkoctaoaacopormonnas BOXKXX. HopmansHo-(ha3oBsiil u odparieHo-
(da30BbIi BapuaHThI: COPOCHTHI, AMIOEHTHI, pa3jienseMble BemecTBa. Y paBHeHne Hokca. Mero bt
UIeHTU(UKAIIMN BEIIECTB U KonmdecTBeHHoro aHanm3a B BOXKX. Ilpumepsl mpakTHdeckoro
ucnonb3oBanuss BDOXKX. PacnpenenurensHas Oymaxnas xpomarorpadus. KauecTBenHas u
KOJIMUECTBEHHAs! XapaKTepUCTUKU aHaTUTHYecKoro curHama. OOnactb mpuUMeHeHus. | enb-
xpomarorpadus. Ilogsuxnas u HenonBwkHas ¢aspl. OOliee ypaBHEHHE, OINKCHIBAIOLIEE
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npolecc refnb-xpomarorpaduu. Bosmoxknoctu reiab-xpomarorpadun. [Ipumepsl mpakTHUECKOTro
ucnonp3oBanus. MoHooOMeHHass U WoHHas xpomatorpadus. TpeOoBaHwms, TpeabIBIIEMbIE K
peakmusM wWoHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEHHOUM Xpomatorpaduu. KoHcTaHTa
HoHHOro obmeHa. M3orepmbl noHHoro oOmena. Karuonutsl u anuoHuTH. Ko3dduument
cenektuBHOCcTU. MoHHas xpomartorpadus. biok-cxema nonnoro xpomarorpada. Paznenstomue
Y KOMIIEHCALIMOHHbBIE KOJIOHKU. AHAIUTUYECKHE BO3MOKHOCTH METO/IA.

ABTOMAaTUYECKMA W aBTOMATHM3UPOBAaHHBIM aHanu3. Jlpyrue MeToapl aHauu3a.
JuckperHble aBTOMaTU4eCcKUe aHanu3artopsl. [IpuHnmn nevictBus. HenmpepbIBHBINA MPOTOYHBIN
aHaJ M3 W TMPOTOYHO-WHXKCKIIMOHHBIM  aHanmu3. [loHsTHe 00 aHaIUTHYECKOHW  Macc-
cnektpoMeTpuu. CyIHOCTh MeTOAa. AHAJIW3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBIN aHAIU3.

4 O0beM yueOHOH THCHUIIINHBI

B 3aueTHbIX B akanem.
Bun yuebnoi paboThl eAUHULAX yacax
OO01mast TpyJ0eMKOCTh TUCIUTIITNHBI 3,0 108
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,33 48
Jlexun 0,44 16
[Tpaktuueckue 3ansatus (I113) - -
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocTosiTes1bHAs1 padoTa 1,67 60
KoHTakTHasi camocTosATebHAs paboTa 167 0,4
CamocTosATeIbHOE N3YYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 59,6
Buasbl KOHTpOJIA: 3a4eT ¢ OLleHKOH
B 3aueTHbIX
. B actp. yacax
Bun yuebnoii paboThl eAMHULAX
OO6mast TpyA0eMKOCTh JUCIUTIIHHBI 3 81
KonTtakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHS: 1,33 36
Jlexnun 0,44 12
[Tpaktrueckue 3anstus (113) - -
JlabopaTtopusie paboTs (JIP) 0,89 24
CamocrosiTeibHas padoTa 1,67 45
KoHTtakTHas camocTosTenbHas pabota 167 0,3
CamocrosiTenbHOE U3YUYEHHE PA3/IeIOB JUCITUILIMHBI ' 44,7
Buasbl KOHTpOJIA: 3a4eT ¢ OLleHKOH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JlomoJiHUTEIbHBIE TJIABbI AHAJUTHYECKOH XMMHUM B OXPaHe OKPY Kaloliel cpeabl U

PAIMOHAIBLHOM HCIOJIL30BAHUH YHepreTHdeckux pecypcon» (b1.B./IB.02.02)

1 Heap aucuuNIMHBI: MpUoOpeTeHre 00yJarolUMUCA 3HAHUM 110 OCHOBHBIM IpyIam
WHCTPYMEHTANBHBIX  ((U3MKO-XMMHUYECKHUX) METOAOB xumuueckoro anamm3a (MMXA),
Haubosee MUPOKO MPUMEHSIEMbIX B MPOMBIIUIEHHOCTH U HCCIEI0BATEIbCKON paboTe, a Takxke
KOMIIETCHIIN, HEOOXOMMMBIX XHUMHKaM- TEXHOJIOTAaM BCEX CIEIUAIBHOCTEH sl pelleHus
KOHKPETHBIX 33/1a4 XUMHUYECKOTO aHaIHN3a.

2 B pe3yabTare wu3y4YeHUs] JUCHUIUIMHBI O0y4YawUIWiici MO Tporpamme
0akajiaBpuaTa [10JI2KeH:

Ognadems cnenyrommmu npodeccruonanbHbiMu komnetenmusymu (I1K):

137



- CIIOCOOHOCTBIO MPUMEHSATh COBPEMEHHBIE METOJbl MCCIEIOBAHUS TEXHOJIOTUYECKUX
IIPOLECCOB W TPUPOAHBIX CpEll, MHCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B Hay4yHO-
uccienoBareabckoi padore (ITK-14);

- CIIOCOOHOCTBIO  IUIAHHPOBATH SKCIEPUMEHTAJbHBIC HCCIECIOBAHUSA, MOIYyYaTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MOJyUdeHHBIC pe3yabTaThl (ITK-15).

3nams:

— TeOpeTUYeCKre 0OCHOBBI MeTo10B UM XA ;

- iporecchbl HOpMUPOBAHUS AHATUTUIECKOTO CUTHANA B pa3nu4HbIX UMXA;

— paccMOTpeHHE MPUHIIMIIOB U3MEPEHHH B CTaHAAPTHBIX MprUbopax;

— ocHoBbI MeTposiorun UMXA B coorBercTBuM ¢ pekomeHpanusamu MIOITAK.—

Ymems:

- TPUMEHATH MPHUOOPETEHHBIE TEOPETHUUECKUE 3HAHUS M MPAKTUYECKHE HAaBBIKU B
npoecCuOHANBHOM NEATENbHOCTH JUIsl pEIICHHUS] KOHKPETHBIX XUMUKO-aHATMTUYECKUX 33/1aY;

Braoemy:

- metononorueit UMXA, mupoko UCHOJIb3yEMbBIX B COBPEMEHHOM aHAJTUTUYECKOM Mpak-
THUKE;

- CHCTEMOM BhIOOpa METO/1a KaueCTBEHHOT0 U KOJMYECTBEHHOTO XUMUYECKOIO aHAJIN3a;

- OLICHKO} BO3MOYKHOCTEN METO/a aHaJIN3a;

- OCHOBHBIMH CTIIOCO0AMHU METPOJIOTHYECKON 00paOOTKH Pe3yibTaTOB KOJIMYECTBEHHOTO
XMMHYECKOI0 aHAJIN3a.

3 Kpartkoe cogep:xanue TUCUMIIIMHBI

Pa3zoen 1. CniexTpasibHbIE METO/IbI AHAIN3a

O6mras xapaktepuctuka ®XMA. OCHOBHBIE MCTOYHHUKH TOTPEIIHOCTEH PE3yJIhTaTOB
aHanmu3a U crocoObl ux orneHku. OueHka mpesena oOHApY>KEHHUs ¢ UCIOIb30BaHUEM (HOPMYJIBI
Kaiizepa u crangapTHOro OTKJIOHEHUSI MUHUMAJIBHOTO JeTekTupyemoro curnaia nmo MIOITAK.
JIuHeWHBIN AUana3oH onpenesieMbIX KoHIeHTpanuil. CranaapTHble 00pa3bl coctaBa. OCHOBHBIE
AQHAIUTUKOMETPOJIOTHYECKHE XapaKTEePUCTUKU METOJOB U PE3yJNbTAaTOB aHAINM3a, CIOCOOBI MX
OLIGHKU: TIpenen OOHapyXeHHUs, KOX(PQHUIMEHT YyBCTBUTECIBHOCTH, TPAHMIBI HANa30HOB
ONpEeNENAEMbIX COIEPKAHUMN, CEIEKTUBHOCTD, TPELU3UOHHOCTD, IPABUIIBHOCTh, 3KCIIPECCHOCTb.
Mertoaasl mpo60ooTOopa, pa3ieneHnss 1 KOHIEHTPHUPOBAHNUS BEIIECTB.

Merononorus ®XMA. TlpuemMbl KOJTUYECTBEHHBIX H3MEPEHUN (METO/ IpayupOBOYHOMN
3aBHCUMOCTH,. BHEIIHETO W BHYTPEHHETrO CTaHAApPTa, METOA J00aBOK). AHAIUTHYECKUE H
METPOJIOTHUECKHUE XapAKTEPUCTUKU PA3IUYHBIX HMHCTPYMEHTAIbHBIX MeTOJ0B. [loHsTHE 00
aTTecToBaHHOW Metomuke. IIpoGnembl BeiOOpa merona aHanuza. OOOOILIECHHBIE CBEOCHHUS O
['OCT P UCO 5725 (2002).

OOmiast ~ xapakTepuUCTHKA  CIEKTPaJbHBIX  METOJ0B  aHanu3a. Kiaccugukanus
CHEKTpaJIbHbIX METO/J0B aHanu3a. [lonydyeHune XuUMUKO-aHATUTHYECKOW HHQOpMAMKM TpU
B3aMMOJEMCTBUM 3JIEKTPOMAarHUTHOI'O M3JIy4EHHsI C BEIIECTBOM. ATOMHAs M MOJIEKYJSIpHas
crekTpockonus. AGCOpOIIMOHHBIE U SMUCCHOHHBIE METO/IbI AaHATTN3A.

ATOMHO-DMHUCCHOHHBIM CHEKTPaJIbHBIM aHaiu3. TeopeTnyeckue OCHOBBI aTOMHO-
SMUCCHOHHOTO CHEKTpajbHOro aHanui3a. McrouHuku BO3OYykIeHUS crekTpoB. KauecTBeHHas
XapaKTepUCTHKA aHAJIUTHUYECKOIO CUTHaja. VIHTEHCHMBHOCTb CHEKTPAJbHBIX JIMHUKH Kak Mepa
colepkaHusi 3deMeHTa B mpoOe. DakTophl, BIUSAIOIIME HA WHTEHCHUBHOCTH CHEKTPaJIbHBIX
auHud. CrHekTpaibHble TPUOOPHI M CHOCOOBI  PErHCTPALMM  CIEKTpa. pacmu@poBKa
SMUCCHUOHHBIX CIIEKTPOB U UJICHTU(UKALMS FITEMEHTOB M0 UX CHEKTPaM. ATOMHO-3MHCCHOHHBIN
aHaJIU3 C MHIYKTUBHO CBsI3aHHOMW Ma3Moi. KonuuecTBeHHBIM aHain3. ATOMHO-?MUCCHOHHAs
doromeTpus muameHu. ['a30Bbie MIamMeHa Kak BUAbI HU3KOTEMIIEpaTypHOH 1a3Mbl. biok-cxema
IUIaMEHHOTO oToMeTpa. Bo3MOXKHOCTH MeTOo/a M €ro orpaHuYeHusl. AHMOHHBIA M KaTHOHHBIN
s dexter. ObmacTH TPUMEHEHUS.

AToMHO-abcopOIoHHast  cnekTpomerpus. OOmas  xapakTepucTHKa MeToja U
aQHAIUTUYECKOro curHana. [lornomienue 31eKTpOMarHuTHOTO U3Iy4eHHsI CBOOOJHBIMUA aTOMAMHU.
bnok-cxema npubopa. McTouHnKM MOHOXpOMAaTHYecKoro u3iaydeHus. CrnocoObl aTOMHU3AIUH
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npoObl. CpaBHEHUE AHATIMTUYECKUX XAPAKTEPUCTUK METOJOB aTOMHON abcopOmMM W aTOMHOU
AMHUCCHH.

AHanuTH4YecKas: MOJIEKYJISIpHAsl CHEKTPOCKONUA. MeTOJIbl ONTHYECKOW MOJIEKYISPHOM
CHEKTPOCKONUHU. XapaKTEPUCTUKA aHAIUTUYECKOro curHaia. [lormomenue 3JeKTpOMarHuTHOTO
U3JIy4eHHUs] MOJIEKyJIaMHu. DJIEKTPOHHBIE MEPEXOJbl U CHEKTPhI MOIJIOMIEHUS MOJIEKYJ. 3aKOH
Byrepa-JlamGepra-bepa. Monsipublii koagduuneHT noriomenusi. CnekrpooToMETpUIECKUN U
dboTomerpruueckuii aHanu3. OnTUMU3AIMS YCIOBUN aHATUTUYECKHUX OmNpeeieHnil. OTKIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa ais CekTpo- U GOTOMETPUUECKUX U3MEPEHUI.
TouHocTe pe3ynbTaToB (hoTOMEeTpHueckux omnpeneneHuid. Juddepennuansaas GoToMeTpus.
Mertoap! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHUS.

Onyopumerpuueckuii aHanu3. [Ipupoga aHATUTHYECKOTO CUTHAIA (PIIyOpECHECHIIMH M
dochopecuennnu. KBaHTOBBIE W SHEPreTUYECKWil BBIXOABL. MaKTOphl, BIUSIONUME Ha
MHTEHCUBHOCTh  ¢uiyopecueHIMU. TemmepaTypHoe U KOHIICHTPAl[MOHHOE  TYIIECHHE
¢uyopecueHuy. 3epKalbHas CHMMETPUS CHEKTPOB IOTJIOUICHHUS W HCIyCKaHWs (IPaBUIIO
Jlermuna). 3akon BaBunoBa. Cxema (iyopumerpuuecknx u3MepeHuid. Beibop mepBUYHOTO M
BTOPUYHOTO CBETO(GMIBTPOB. ['pagynpoBoUHas 3aBUCUMOCTb U KOJTMYECTBEHHBIN aHAIIN3.

Typounumerpudeckuii u HedeToMeTpUUeCcKHii MeToAbl aHaim3a. PaccesHue cBeta
JUCHEpCHBIMM  cucTeMaMu. CBsI3b  ONTHYECKOM IUIOTHOCTM  AMCIIEPCHOW CHUCTEMBI €
KOHIIeHTpanuel onpenensemoro Bemectsa. Koadduuuent mytHoctu cucremsl. TeopeTnueckue
OCHOBHI TypOunuMeTpun u Hedenomerpuu. YpaBuenue Panes. CpaBHUTENIbHAS XapaKTEPUCTHKA
AQHAIUTUYECKUX CUTHAJIOB B TypOuauMeTpuu U HedemomeTpuu. TpeGoBaHus, MpeIbsIBIsSEMbIe K
UCIIOJIb3YEMBIM AHAIUTUYECKUM PEAKITUSIM.

Pazoen 2. DneKTpoXuMHUYECKHE METOIbI aHATTU3a

OO0mas XxapakTepuCTUKa SJICKTPOXUMHUECKUX METOAOB aHAIM3a M WX KIAcCU(UKAIIHSL.
Knaccudukanus 371eKTpoloB B 3IEKTPOXMMHUYECKUX MeToAax aHanuza. l[lomspusyemble u
HENOJISIPU3YyEMbIE 3JIEKTPOJIbl. VCIob3yeMble XMMUYECKHE U DIIEKTPOXUMHUYECKHE PEAKIIMH,
TpeOOBaHMSs, IPEIBABISIEMbIC K 3TUM peakiusiM. Bozmoxxnoctn 9XMA.

KonnykromeTpuss M KOHIyKTOMeTpudeckoe TuTpoBanue. OOImas XapaKTepHCTUKa
METOMA. AHAIUTUYECKUH CUTHAJI B KOHAYKTOMETPUHM. YIeiabHasi M  OSKBUBAJICHTHAas
AJIEKTPONPOBOJHOCTh ~ PacTBOPOB  3iekTponutoB.  [loaBwkHocTh  MOHOB.  [Ipsamas
KOHJIYKTOMETPUSI M KOHIYKTOMETpudeckoe TuTtpoBaHue. Kpuble TuTpoBaHus. PakTopsl,
BIUSIONIME Ha BUJ KpUBbIX TUTpoBaHus. [IpuHUMNMaNbHAs CcXeMa YCTaHOBKH st
KOHJYKTOMETPUYECKUX HM3MEPEHUN, HCIOIb3yEMbIE JIIEKTPOAbl. Bo3MoxHOCTH MeTona.
[Ipumeps! onpenenenuii. BeicokoyacToTHOE TUTpOBaHKUE. BO3MOXKHOCTH METOAA.

[ToTeHnmomeTpuss U MOTEHUUOMETPUUECKOE TUTpPOBaHUE. VIHIAMKATOPHBIE 3JIEKTPOABI U
JIEKTPOJBbI cpaBHeHHUs. lloTeHmmMan 3yekTpoja Kak aHAJIMTUYECKUM curHain. HMonomerpus.
JonnanoBckuit u  auddy3uoHHBI moTeHIManbl.  Kiaccudukanus HMOHOCEIEKTUBHBIX
ANEKTPOJIOB. Y paBHeHUe Hukonbckoro-Oizenmana. MeToibl KOTMYECTBEHHBIX ONpPENEIeHUN 1
ycnoBusi ux npuMenenus. [Ipsmas norenimomerpus (pH-merpusi, nonometpus). BosmoxxHoctu
metona. Meroel TuTpoBaHus. OOpaboTKa KPUBBIX MOTEHIIMOMETPUIECKOTO TUTPOBAHHUSL.

Bonbsramnepomerpudeckue mMeroanl aHanmuza. Knaccmdeckas momsiporpadwus. [lomspo-
rpaMMbl. MHTEepripeTanusa noasporpaMM. OcCTaTOYHBIM M KOHIEHCATOPHBIM TOKH. YpaBHEHHE
noysiporpaduaeckoi  BoiHbI  [elipoBckoro-UnpkoBuua.  [loTeHIman  MOMYBOJHBI — Kak
KaueCTBCHHAs]  XapaKTePUCTHKAa  AHAIMTUYECKOTO CHUTHanma. Beibop ©  Ha3HayeHHE
nossiporpaduaeckoro  ¢ona. IlpemenvHbiii AU Y3MOHHBIH TOK KaK KOJUYECTBEHHAs
XapaKTepUCTHKA aHAIUTHYECKOTO CHUTHaja. AmrmepoMeTpudyeckoe TuTpoBanue. OOmias
XapaKTepUCTHKAa METOJa M aHAJUTHYECKOro curHaiga. BpiGop ycinoBuil ammepoMeTpruuecKux
u3Mmepennil. [IpuHnUnuanbHas cxeMa aMIepoMETPUIECKOro TUTpoBanus. KpuBbie TUTpOBaHUS.
[Ipumepsl MPaKTUYECKOTO UCIOIB30BAHUS METO/1A.

KynoHomerpuyeckuii MeTos aHanusa

Knaccupukanus  metomoB  KyjgoHomeTpuu. KommdecTBOo — snekTpuuecTBa — Kak
aHanuTU4ecKui cur”ai. [Ipsmas KyJOHOMETpHUs M KyJIOHOMETpPUYECKOe TuTpoBaHue. Pacuer
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KOJIMYECTBA  DJIEKTPUYECTBA,  3aTPAdyeHHOr0  HAa  JJEKTPOXMMHMYECKYH0  PEaKIUIo.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka snekrponusza. [IpuHUMIUanbHAs cxema
YCTAHOBKHM JJII KYJIOHOMETPHUYECKOro TuTpoBaHUsA. [IpakThueckoe NpHUMEHEHUE METOAa.
OnexTporpaBuMeTpudeckuii aHanu3. OOmas XapakTepUCTHKAa METOJa M aHAJTUTHYECKOTO
CUTHAJIA.

Pa3zoen 3. Xpomatorpaduueckue METOIbI

OOmiast xapakTepucTHKa Xpomarorpad@uyeckux MeTonoB. TeopeTudeckue OCHOBBI
xpomatorpaduueckux MeToqoB. Xpomarorpamma. [lapamerpsl ynepxkuBanus. KauecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEPUCTUKU AaHAIUTUYECKOTO CUTHalla B KOJIOHOYHOM Xpomarorpaduu.
OU3NKO-XMMHUYECKHE OCHOBBI XpomaTorpapuueckoro mnpouecca. Kiaccuduxanus MeToJ0B
xpoMarorpauu 1O arperaTHOMy COCTOSHUIO (a3, Mo MeXaHW3My paslelieHHus U CIoCo0y
opopmnenus mporecca. CreneHb pasfeneHus W KpUTEpUH CeleKTHUBHOCTH. Kpurepuii
pazmenenusa. OnTuUMuU3amms TPOILECCOB  paszjaeneHus cmecedt BemecTB. KoaddummeHt
pacnipenenenusi. OcHOBHOe ypaBHeHHE xpomarorpaduu. CBsizb (GOpMBI BBIXOJHON KpPUBOH C
W30TEPMOI  pacrpeiielieHusi B KOJIOHOYHOM Xpomatorpaduu. BeicoTa, »KBUBaJeHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lazoxxuakoctHas xpomarorpadus. OO0mass xapakrepuctuka Meroaa. [IpuHIMNMaNbHAS
cxema ra3oBoro xpomarorpada. YcTpoiicTBo u Ha3HaueHue y3i10B xpomarorpada. TpeGoBanus,
MpPEAbSBIISIEMBbIC K HETIOJABIKHON W MOABMKHON (azam. JletekTopbl. MeToapl uaeHTHGUKaum
BEIIECTB B Ta30BOi xpomarorpaduu. MaeHTUUKAIMS KOMIIOHEHTOB pa3ieisieMbIX CMecel ¢
MOMOIUIbIO JIOTapU(PMHUUECKUX HHICKCOB yJepkuBaHuA. CrocoObl KOJIMYECTBEHHOI'O aHAIU3a.
[TpumMepb! MPaKTHUECKOTO NCIOIB30BAHUS T'a30BOM XpoMaTorpaduu.

KunkoctHas xpomatorpadus. Knaccudukarms MeToI0B KHUAKOCTHOW XpomaTorpadumu.
Ocobennoctn  BOXX. [IlpunnunuanbHas cxemMa IKHJAKOCTHOro xpomarorpada. Tumb
nerektopoB B BOXXX. Kunkoctaoaacopommonnas BOXKX. HopmansHo-(ha3oBsiil u odparieHo-
(da30BbIif BapuaHThL: COPOCHTHI, AMIOEHTHI, pa3jienseMble BemecTBa. Y paBHeHne Hokca. Meroabt
UIeHTU(UKAIIMN BEIIECTB U KoimdecTBeHHoro aHanm3a B BOXKX. Ilpumepsl mpakTHdecKoro
ucnonb3oBanuss BOXKX. PacnpenenurensHas Oymaxuas xpomarorpadus. KauecTBenHas u
KOJIMYECTBEHHAs! XapaKTepUCTUKU aHaTUTH4ecKoro curHama. OOnactb NpuUMeHeHus. | enb-
xpomarorpadus. Ilogsumxnas u HenonBwkHas ¢aspl. OOmiee ypaBHEHHE, OINMKCHIBAIOLIEE
npolecc refnb-xpomarorpaduu. Bosmoxknoctu reiab-xpomarorpadun. [IpuMepsl mpakTHUecKOro
ucnonb3oBaHusi. MlonooOMeHHass W MOHHas Xpomatorpadus. TpeGoBaHus, MpeabsBIsIeMbIe K
peakmusM wWOHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEHHOUM Xpomatorpaduu. KoHcTaHTa
uoHHOro obmeHa. M3orepmbl nmonHoro oOmena. Karuonutsl u anuoHuTH. Ko3dduuument
cenexktuBHOCcTU. MoHHas xpomartorpadus. biok-cxema nonnoro xpomarorpada. Paznensiomue
Y KOMIIEHCALIUOHHBIE KOJIOHKU. AHAJINTUYECKUE BO3MOXKHOCTH METO/A.

ABTOMAaTUYECKMA W aBTOMATHM3UPOBAaHHBIM aHanu3. Jlpyrue MeToapl aHauu3a.
JluckperHble aBTOMaTU4YeCKUE aHanu3aTopbl. [IpuHnmn neiictBus. HenmpepbIBHBINA MTPOTOYHBIN
aHaJ M3 W TMPOTOYHO-WHXKCKIIMOHHBIM  aHanu3. [loHsTHe 00 aHaIUTHYECKOHW  Macc-
crnektpoMeTpuu. CyIHOCTh MeTOAa. AHAJIN3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBIN aHAU3.

OO611ee KOJIMYECTBO pa3IeiioB — 3.

4 O0beM yueOHOH THCHMIIINHBI

B 3aueTHEBIX B akazem.
Bun yueGHOM paboThI eAMHMIIAX gacax
OO01mast TpyJ0€MKOCTh TUCIUTIINHBI 3,0 108
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,33 48
Jlexun 0,44 16
[Tpaktuueckue 3ansatus (113) - -
JlabopaTtopusie padoTs (JIP) 0,89 32
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CamocTosiTe1bHAs1 padoTa 1,67 60
KoHTakTHas camocTosATebHas paboTa 167 0,4
CamocTosITeIbHOE U3YUCHUE PA3ICIIOB TUCIUIIITMHbI ’ 59,6
Buasbl KOHTpOJIA: 3a4€T ¢ OLCHKOM
B 3aueTHbIX
N B actp. vacax
Bun yueGHOM paboThI eAMHMIIAX
OO6mast TpyA0EMKOCTh TUCIUTIIHHBI 3 81
KonTtakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHS: 1,33 36
Jlexuun 0,44 12
[Tpaktrueckue 3anstus (113) - -
JlaGopatopusie padotsl (JIP) 0,89 24
CamocTosiTejibHas padoTa 1,67 45
KoHTtakTHas camocTosTenbHas pabota 167 0,3
CaMoCTOsATENIbHOE U3YUEHHE PA3AEI0B IUCHUIIINHbI ’ 44,7
Buabl koHTpOJIA: 3a4eT C OLlCeHKOM

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«BpIMHCINTEIbHAS MATEMATHKA JIJIsl OXPaHbI OKPYJKAIOIIEH Cpeabl H PAIHOHATBLHOTO
HCIOJIb30BaHUs NPUPoaHbIX pecypcon» (b1.B./[B.03.01)

«BpruncanTeIbHAT MAaTEMATHKA)

1 eap AMCHUIUIMHBI — JaTh CTYIEHTaM TEOPETHYECKUE 3HAHUS W HAyYUTh
NPaKTUYCCKUM YMCHHSM U HABbIKAM HCIIOJIb30BAHMS COBPEMEHHBIX MAaTEMATHYCCKHX METOIOB
pacueToB, pacUeTHBIX HCCICOBaHUM, aHaIM3a, ONTHUMH3AIHMUA WHXKEHEPHBIX IPOIECCOB C
npUMeHeHHeM si3bika  PythOon jans  pemieHus MIUPOKOTO Kpyra 3aaad  BbIYHCIUTEIBLHOU
MaTEeMaTHKH.

2 B pesyabTraTe wu3yYeHHs JUCHUILUIMHBI O0YYAIOIIMIiCSI MO Tporpamme
0akaJjlaBpuaTa J0JIKeH:

OO0nanaTh CICIyOIUMH KOMIETCHIUSIMHU:

- CIIOCOOHOCTBIO peIIaTh CTaHAAPTHBIC 33]]auu MPO(ECCHOHATBHOM NESTETHHOCTH Ha
OCHOBeE MH(OPMAIIMOHHOHN 1 OuOIHMorpaduuecKoi KyJIbTyphl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI U C Y4€TOM OCHOBHBIX TPeOOBaHUH HH(DOPMAITMOHHON
6e3onacuoctu (OITK-1);

- coCcOOHOCTHIO UCTIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUTLINH B
npoeCCUOHATLHOMN IEATSILHOCTH, MPUMEHATH METO/IbI MATEMATHUECKOTO aHAJIN3a U
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOr0 recieaoBanus (OITK-2);

- CIIOCOOHOCTBIO MOJETHPOBATH SHEPro- M pecypcocOeperaromuye Mpolecchl B
npomsbituieHrHocTr (ITK-16)

3name:

- BBIYHCIHUTEIBHBIE M QITOPUTMUYECKHAE ACIEKThl, HEOOXOIUMBIC Il TMPHUMEHEHHUS
COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOW MaTeMaTHKH, B YacTHOCTH Python;
- METOIBI ¥ aJITOPUTMBI JIJIsl PEIICHHS] HHKCHEPHO-TEXHUYECKIX PaCUeTHBIX 3a/1a4;

Ymemy:

- (hopManM30BaTh 3a/1a4M BEIYUCIUTEILHOW MAaTEMaTHKH;

- TOPUMEHATH TMOJIyUYCHHbIC 3HAHUS TPU PEIICHUH MPAKTHUYECKUX HHKECHEPHO-
TEXHUYECKUX PACUYCTHBIX 3a/ad  BBIYHACIMTEIBHON MAaTEeMaTWKH, C  HCIIOJIb30BaHHEM
COBPEMEHHBIX CHCTEM KOMITBIOTEPHOM MaTeMaTHKH, B yacTHocTH Python.

Braoemp:
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- MeToJaMH TPUMEHEHHUS COBPEMEHHBIX CHCTEM KOMIBIOTEpDHOW MaTeMaTHKH, B
yactHocTH Python;

- CHOCOOHOCTBIO TOCTAaHOBKH W PEIICHHS WH)KEHEPHO-TEXHUYECKMX PAaCUYETHBIX 3a7au
BBIUMCIUTENFHON MaTeMaTHUKA ¥ HaBBIKAMH HMHTEPIPETAllMd M MPUMEHEHHS MOJIy9aeMbIX
pe3yNbTaToB.

3 KpaTkoe coaep:kanue pa3aejioB JUCHHIIMHBI
Beenenune. Lean u 3amauu kypca. Kparkas xapakTepuCTHKA YMCJIEHHBIX METOJA0B M HMX
ocodennoctu. IlpoGiaembl U pemeHusi. 3a7ayd U MECTO Kypca B MOATrOTOBKE OakajaBpa IO
HaIpPaBJICHUIO.

Paznen 1. [IKM Python u ocodeHHOCTH ero peanu3amuu AJs pelieHHsl pacueTHBIX 32124 B
XMMHHU U XUMUYECKOI TeXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPUEHTUPOBAHHBIA SA3BIK IMPOrPAMMHPOBAHUS Python:  0630p.
Oco0eHHOCTH U CBOWCTBAa 00BEKTHO—OpUeHTHpoBaHHOTO TTporpammupoBanus (OOIT). Coznanue
U ucnonb3oBanue nuctpuOyrtuBa Anaconda. Hudpactpykrypsr  Spyder, Jupiter, crpykrypa
a3bika. OCHOBHBIE CTPYKTYpPbI JaHHBIX (CIMCOK KOPTEX, OOBEKTHI) U OIEpaluH HaJ HUMH.
AnroputMbl. OCHOBHBIE aJITOPUTMHUYECKNE KOHCTPYKIUY (CII€A0BaHNE, BETBICHHE, LIUKIIBI) U UX
peanu3zarus B Python.

Tema 1.2. Benenue B nporpaMmupoBanue Ha si3bike Python. Ctpykrypa nporpamMMel, OTCTYIIBI,
MOJYJIH, ornepaTophl, GyHKIMHU(MMEHOBAaHHBIE U aHOHUMHBIC), ocoOeHHOCTU. CTaHIapTHBIE |
HecTanaapTHeie QyHKu Python ( oOliero Ha3HayeHWs, MareMaTU4YecKue, 00paboTKa CTPOK,
BBO/I/BBIBO]T).

Tema 1.3 Pa3paborka airopuT™MoB, MPOrpaMMHUpPOBAaHUE W OTIIaAKa mporpamm Ha Python (B
cpene Spyder). Yupasmstomue koucrpykiu# if, for, while.

Tema 1.4 O0630p mpeaMETHO-OpUEHTUPOBAHHON OMOIMOTEKH Moayiei Python nist HaydHbIX n
WH)KEHEPHBIX BhIuncienuii SciPy (Momymm scipy m numpy, a taxxe matplotlib), cpaBuenue ¢
MATLAB.

OcHoOBHas CTpyKTypa AaHHbIX NumPy s BEKTOPHBIX W MaTPUYHBIX BBIUMCICHUN ndarray.
Oco0eHHOCTH BBIMIOTHEHHS JEHCTBUI HaJ MaTpuilamMu (CIIO)KCHHUE ,BBIYUTAHHE, YMHOXKCHHE,
oOparieHue) Ha s3pike  Python. HWudopmanmonneie Matpuudble ¢GyHKOun( HOpMA,
ornpenenutenb, padr).  Metozasl ndarray — T, copy, shape, size, ndim u ap., uHIEeKCHpOBaHHUE,
MaTpUYHOE Mpou3BeAcHHe W GyHKkuud moxyias numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

Tema 1.5 Tloctpoenue rpaduxoB B Python c¢ ucnonb3oBannem momyns matplotlib. @yrknum
moayas matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka
napaMeTpoB U aHHOTUPOBaHHE IPaUKOB

Pa3znen 2. MeToabl BHIYHCIUTETIbHON MaTeMaTUKU. OCHOBHBIE ITANbI PellleHUs 3a71a4 Ha
IBM. Pemenne cucreM JuHelHbIX anredopanyeckux ypasuenui (CJIAY).

Tema 2.1. IIpsiMble ¥ UTEpALlMOHHBIE YUCICHHBIE METObI. DJIEMEHTHl TEOPUH MOTPEIIHOCTEH .
[Tonsitue HOpMBI. OCOOCHHOCTH MAaIIMHHOW apudmeTuku (KpaTkuii moBTop). OcoOeHHOCTH
BBITIOJTHEHUS IEHCTBUN HaJ MaTpHUIlaMH (CIOXKEHHE, BRIYMTAHWE, YMHOXKEHHE, oOpalleHne) Ha
s3bike Python, nadopmanronnbie MaTpudHbIe QYyHKIHH( HOPMA, ONIPEACTUTEITb, PAHT).

Tema 2.2. Pemenue cucreM nMHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY). IloctanoBka
3amaun. [lorpemHocTn. MeToapl ¢ MCHOJIB30BaHWEM OOpAaTHOW MaTPHIBI U METOJ MPOCTHIX
utepanuii. Pemenue CJIAY B Python ¢ ucnons3oBanuem moayneit numpy.linalg u scipy.linalg.
u Gyukuuii det, rank, inv, cond, norm, solve.

Tema 2.3. O630p metomoB pemieHusi CJIAY. BrrauciautensHas yCTOWYHBOCTb, CXOJUMOCTH
MeTo0B . OO0yCIIOBIEHHOCTh CHUCTEMBI JIMHEWHBIX anreOpandeckux ypaBHeHuil (CJIAY) u
YHCII0 00YCIOBICHHOCTH.

Paszgen 3. OOpaborka pe3yabTaToB H3MepeHHsi OAHON BeJu4uHbl. I[IpubiamxeHue
(pyHKIMM MHOrO4wIeHaMH ¢ oaHOii He3aBucuMoii mepemeHHoii. MHK. ®ynkuun Python
AJis1 paboThl ¢ MHOTOYJI€eHAMM.
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Tema 3.1.. O06paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX. [OYCUHBIE W WHTEPBAIbHBIC OIICHKH.
Oyukrmu Python. Onpexnenenue kpurepusi CTbroJieHTa

Tema 3.2.IlpubGmmxenue GyHkui. MeToabl HMHTEPIOIAIMNA 3aBUCUMOCTEH C  OJHOU
HE3aBHCUMOI1 epeMeHHOoH. VHTepnonsionHblii MHOTOwIeH Jlarparka, peanu3sanus B Python.
Tema 3.2. Ilpubmmwkenune ¢yHKIMA. MeETOAbl anmpoOKCHUMAIlMU 3aBUCUMOCTEH C OJHOU
He3aBUCHMOI nepeMeHHOi. Metoa HanMmenbmx kBajaparoB (MHK). Mcnonb3oBanue ¢yHKImA

Python pmnsa  anmpokcumanmuu u  MHK
scipy.optimize.lsq_linear.

scipy.polyfit,

scipy.optimize.least_squares,

Paznen 4. Pemenue cucrem HesimHeliHbIX ypaBHeHuid (CHY) uynciieHHBIMU MeTOIaMH.
Tema 4. 1. AnropuT™Mbl METO/Ia IPOCTOM UTepauuu u Merona Hetotona - Pacona st pemenus
CHY. CkopocTh CXOAMMOCTH, OIIEHKH IMOTPEIIHOCTH. Peanu3anus metooB B Python.

Tema 4. 2.Meroauka HCHOJIb30BaAHUI
root_scalar, root.

pemateneii B Moxyne scipy.optimize, (yHKIMH

Pazgea S. Pemnenue 3a1a4 MHOTOMEpPHOM ONTUMHM3ALUN YUCICHHBIMH METOAAMM

Tewma 5.1. Knaccudukanus 3a1ad 1 METOI0B ONITUMHU3AITIH.

Mertoa rpaiueHTHOrO citycka. MeTtoJ 1eopMUpPyeMOro MHOTOrpaHHHKa. Peann3anus MeTo10B

B Python.

Tema 5.2 Berpoennsie Mmetoip1 SCIPY. BeiOop perarens B Moysie scipy.optimize

Berpoennsie meTost SCIPY, ¢ynknnu minimize_scalar, minimize.
Pa3nes 6. Anann3 u pemienne 1udgepeHINATbHBIX YPABHEHMI YHCICHHBIMI METOJaMH

Tema 6.1. ATTOPUTMBI METOZOB pemieHus TudepeHInaNIbHBIX YpaBHEHUH. MeTosl Ditniepa u
ero moaudukarmu. Peanuzanus meronoB B Python. Beibop pemarens B Moyse scipy.integrate,

¢byukuuu solve_ivp, solve_bvp.
OO11ee KOJIMYECTBO pa3esioB — 6.
4 O0beM yueOHOH THCHUIIINHBI

o B 3aueTHBIX B akanewm.
Buapr yaeGHO# paboThI

eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh TUCHHUILJIMHBI 10 Y4e0OHOMY MJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 0,89 32
Jlexuuu (Jlek) - -
Jlaboparopusbie 3austust (J1ab) 0,89 32
CamocrositesabHas padora (CP) 2,11 76
KoHTakTHas camocTosTebHas paboTa 211 0,2
CaMOCTOSTEeTbHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI ' 75,8

Bua konTpoJs: 3a4eT
. B 3ayeTHBIX B actponom.
Bunapr yaeGHO# paboThI

eAMHUIIAX yacax
Oo0masi TpyA0eMKOCTh JMCUHMILJIMHBI 10 Y4eOHOMY IJIaAHY 3,0 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 0,89 24
Jlexunu (Jlek) - -
Jlaboparopusbie 3austus (J1ab) 0,89 24
CamocrositesbHas padora (CP) 2,11 57
KoHTakTHas camocTosATebHas paboTa 211 0,15
CamocrosiTenpbHOE U3YUCHUE PA3ICIIOB TUCIUILIIMHBI ' 56,85

Bua konTposs: 3a4yer
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AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«/InckpeTHas MaTeMaTHKA B OXpPaHe OKPY:KamowIeil cpeabl U PAlMOHAJBLHOM
HCIOJIb30BAaHUHM MPUPOAHBIX pecypcon» (B1.B.JIB.03.02)

1 Heab nucuunIuHbI - GOPMUPOBAHKE Y CTYJCHTOB CUCTEMBI OCHOBHBIX IMOHSTHH,
UCIIOJIB3YEMBIX Il MOCTPOEHUS BAXKHEHIIMX MATEMaTUYECKHX MOJENEH, U MaTeMaTUYECKHX
METOJIOB JIJIs1 ONIMCAHUS PA3JINYHBIX POLIECCOB.

2 B pe3yabTaTre wu3ydeHHs JUCUHMILIMHBI O0y4YaWIUMICA MO MporpamMme
0akajaBpHaTa JOJIKEH:

Obnadams cnenytomumMu obmenpodeccuoHabHpIMUA KommeTeHIusIMu (I1K):

- CIIOCOOHOCTBIO MCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JWCIUIUIAH B
npoecCuOHANbHOM  AESITENbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCcKOro aHaiu3a u
MO/JICITUPOBAHHSI, TCOPETUICCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (OITK-2);

- CIIOCOOHOCTBIO TUIAHUPOBATH OSKCIIEPUMEHTAIBHBIC WCCIEOBAHUS, TOIYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTyYeHHBIE pe3yabTaThl ([TK-15).

3namo:

-OCHOBHBIE TOHSATHUS M METOJIbl AUCKPETHON MaTeMaTHUKH, MaTEeMaTUYECKUX METOOB
perieHus npodeccruoHalbHbBIX 3a/1a4.

Ymemns:

- IPUMEHATh MaTeMaTH4YeCKHE METOJbl MPU PEIICHUH THUIIOBBIX MPOdecCHOHATBHBIX
3azay.

Braoems:

-METOJaMHU MOCTPOEHHUSI MaTEMAaTHUECKON MOJIETN THUIOBBIX MPOPECCHOHANBHBIX 3a7a4 U
COJIepKATEIbHOM MHTEPIIPETAIIMU MTOJIYYEHHBIX PE3YJIbTaTOB.

3 Kpatkoe cogepskaHue TUCHUIINHBI

BBenenue

Ponb «J/luCKkpeTHOW MaTeMaTMKH B OXpaHE OKPYKAIOIIEW Cpelpl W palMoOHaILHOM
UCIIONIb30BAaHUU TPUPOJHBIX PECypcoB» TMpH pa3paboTKe U OIKCIUTyaTallud XHMHKO-
TEXHOJIOTHYECKUX CHUCTEM.

Pasnen 1.2/1eMeHTHI TeOPHH MHOKECTB U ajiredpandecKue CTpyKTypbI

BBeneHue B qUCKpeTHYIO MaTeMaTHKy. PoJib TUCKpEeTHON MaTeMaTHUKHU IIPH pa3paboTKe 1
IKCIUTyaTallil XHUMHUKO-TEXHOJIIOTUYECKUX CHUCTEM. MHOXKECTBa, OTHOIICHHS H (DYHKIHU.
3amaHre MHOXKECTB M OCYIIECTBICHHE omepanuid Hax HuMH. CrocoObl 3amanusa. Omnepanuu
00BbEeTMHEHHUS, TIEPECCUEHUs], Pa3HOCTH, JONOJIHEHHUS U JIeKapTOBa NMPOU3BEACHH. AKCHOMAaTHKA
Teopur MHOKeCcTB. Anredpa Kantopa. MuHnMM3aius npeacTaBieHud MHOXKECTB. J[narpamMmsl
Diinepa-Benna. bunapusie otHomeHus. CriocoOwl 3aianus OMHApHBIX OTHOIIeHHA. CBolicTBa
OuHapHBIX OTHOIIECHUI. Pazouenus. OTHOIICHNS SKBUBAJICHTHOCTH M Topsiika. [IpencraBnenue
N-apHBIX OTHOILICHWN OMHAapHBIMU. AnreOpa oTHoeHUd. OyHKuuU. MHBEKIUS, CIOPBEKIUsI U
ouekmmsi. AnreOpamdeckue CTpykTypbl. [lomyrpynmbel. Morouasl. ['pynmel.  [loarpynmsr.
Huknuueckue rpynmbl. ['pynmsl moactanoBok. M3omopdusm rpymm. CMexHbIE KIacchl IO
noarpynmne. Hopmanwsubie paenutenu. @axtop-rpynmnbel. Kosbma: ompeneneHus, CBOMCTBa,
npumepsl. [oss.

Pasznea 2. JiiemeHTHI TEOpUM rpados

I'padpl. 3amanme u xapakrepuctuku rpadoB. Buasl rpados. Iloarpadsr. Marpuisl
CMEKHOCTH M WHUMIAEHTHOCTH. CrteneHu BepmnH. Mapmpytel [lenu. [uxnel. Paccrosnue
MEXIy BepmnHamu. Jluamerp u panuyc rpada. YHapHble 1 OMHApHBIC onepaluy HaJ rpadami.
Homonnenue rtpada. Ynmanenue u aoOaBlieHWE BEpIIMH. YOaleHWe W jaoOaBieHue pedep.
Oroxnectienne BepminH. Pacmennenue BepmuH. OObenunenue rtpadoB. Ilepecedenue
rpadgoB. KommoneHTsl cBsi3HOCTH. MocThl. BepmmnaHas u pebepHas CBA3HOCTh. CBS3HOCTH
OPUEHTUPOBAHHBIX TpadoB. AITOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpEHHSS YyCTOWYHBOCTB.
BepmmaHoe uncno He3aBucuMOCTH. PebepHoe unciio He3aBUCUMOCTH. BepimHHoe u pedepHoe
nokpeiTie rpada. BHemHss ycroiumBocTh. BepmmHHOe M pebepHOE UYHMCIO BHENIHEH
yCTOMYMBOCTH. [{UKIBI M pa3pe3bl. DilsiepoBbl HUKJIBI. ['aMUIbTOHOBBI HUKJIBL. [IMaHapHOCTh U
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ykiaaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umnoresa
yeThlpex Kpacok. JlepeBws. Ompepnenenusi. CoiictBa. Teopema Knomu. ®dyHnameHTanbHas
cuctema 1uKI0B. OCTOB HaMMEHBIIEro Beca. YIOpsIOYEHHbIe JepeBbsi. buHapHble aepeBbs.
JlepeBbst cOpTHPOBKU. AJITOPUTM IOUCKA B IEPEBE COPTUPOBKH.
Paznen 3. byjeBbl pyHKUIMH
Anrebpa noruku. byness! pynkuuu. CriocoOsl 3aganust. byneBsl pyHKIIUM 0HOM U NBYX
NMEepeMEHHbIX W WX cBoicTBa. DopMmynbl OyneBoit anreOpbl. OCHOBHBIE 3aKOHBI OYJIEBOH
anreOppl.  OkBHBaJeHTHOCTh  Qopmyn.  Ilpunnun — aBoiictBeHHOCTH.  COBEpIICHHBIE
TU3BIOHKTHBHBIE M  COBEPIICHHbIE KOHBIOHKTUBHBIE HOpMajibHble (QopMbl. CHCTEMbI
DJIEMEHTApHBIX OyieBbIX QyHKINI. DYHKIMOHAIEHO TOTHBIE CUCTEMBI JIEMEHTAPHBIX OYyJIEBBIX
bynkumid. [Ipumepsl GyHKIHMOHATBLHO TOJHBIX 0a3ucoB. BakHelmme 3aMKHYTHIC KIIAcCHlI.
Teopema 0 (QyHKUMOHANBHON mMosHOTEe. MuHMMM3auusa OyneBbix ¢yHkuuil. CokpaiieHHasd,
TynukoBass U MuHuUManbHasg Qopmbl. Kaptel Kapno. Merox coderaHus MHIEKCOB U METOJ
Kyaitna. MuaMMH3a1usi KOHbIOHKTUBHBIX HOPMaJIbHBIX GopM. O030p NPUIIOKEHUH AUCKPETHOM
MaTeMaTHKH. PazpaboTka 3¢ dexTuBHOTO MaTeMaTH4eCKoro, MPOTPaMMHOTO,
UHPOPMALIMOHHOTO M TEXHUYECKOro O0ecleYeHuss Ha OCHOBE METOAOB JUCKPETHOU
MaTeMaTHUKH.
Pasznen 4. Ucuncienue BbICKa3bIBAHUI
BBenenue B MaTemaTnueckylo JIoruky. Kparkue cBeeHus! U3 UCTOPUH MaTeMaTHUYECKOM
norukd. Ponmb MaTeMaTWuecKodl IJIOTMKH TpH pa3paboTKe W IKCIUTyaTallid XUMHUKO-
TEeXHOJOrM4eckux cucteM. dopManbHble akcHoOMaTHueckue cuctemMbl. CHMBOJIBI, BbIpAKEHHUS,
dopmybl, akcruomsl. [IpaBuiio BeIBOJAa, HEMOCPEICTBEHHOE CIIECTBHE, BBIBOA, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornyeckuii BeIBOA. Akcrombl. [TpaBuao modus ponens. Teopema neAyKuuu u
npaBwio  cuwuiorusma. [lonHoTa M HENpPOTMBOPEUMBOCTH. HeE3aBUCHMOCTH — aKCHOM.
Pazpemumocts Teopuu. [pyrue akcmomaruzaumu. I[IpoBepka BBIBOAMMOCTH C TOMOUIBIO
UCTUHHOCTHBIX Tabmui. CekBeHiuu [enuena. Moxens mupoB Kpunke. Meron pesomronmii
Po6uncona. Merop kinay3 Bonra. O6paTHbiii MmeTon Maciosa (61aronpusTHEIX HaOOpOB).
Paszpnen 5. UcunciieHue NpeJUKAaTOB U HeYeTKAas JIOTHKA
Jloruka mpenukaTtoB. ABTOMAaTH3allus JIOTMUECKOTO BbIBOa. Ilepemennble, (QpyHKIMH,
TEPMBbI, TPEIUKaThl, KBAHTOPHI, (opMynbl. OO6macTb naedcTBHs KBaHTOpa. CBOOOIHBIE H
CBsI3aHHbIE NepeMeHHble. VIHTepnpeTaly, paBHOCHIBHOCTE. Pacro3naBanue 00111e3HAYUMOCTH.
[Ipobnema pazpemmMoCcTH. AKCHOMBI M TpaBWiIa BBIBOJA MCUYMCICHHS NPEAUKaToB. Teopema
nenykuud. HenmpoTHBOpeduMBOCTH M TMOJIHOTA. BbIHEceHMe KBAaHTOPOB U IMpeABapeHHas
HopMmanbHast Qopma. CkyrneMoBckHe cTaHAapTHble (opMbl. DpOpaHOBCKUN YHUBEPCYM U
teopema DpoOpana. [logcranoBka u yHupUKams. Metoa pe3omtornuii u ero nojgnota. Ctpareruu
Merona pesomouuid. Ju3blOHKTBI XOpHA. IIpyHOUMI JIOrMYecKOoro MHnporpaMMUPOBAHUS.
Heuerkne muoxkectBa. Heuerkas mnoruka. IlosiBnenne u cyth HeweTkoctH. Dopmanuszanus
HeueTKocTu. DyHKIMS NpUHAUIekHOCTU. JIMHrBHcTHMYeckas nepeMeHHasd. Omnepauuu Hax
HEYETKMMH MHOXecTBamH. HeueTtkas apudmernka. Mertonsl nedazzudukanuu. Heuerkue
oTHomieHMs. CTaHgapTHblE He4YeTKue Jornuyeckue omnepanuu. Hewerkuil BeiBOA. CreneHu
HMCTUHHOCTH U CTENEHU yBEpEHHOCTH. HedueTkuil aHaaor MeTo1a pe30JIroIUi.
Pa3nen 6. Koneunbie aBTomMaThl, MamnHbl Thropunra-Ilocra, cioxuocTb
BbIYHMCJICHUH
DneMeHTHl Teopur aBTOMaToB. IIOHATHE aBTOMAaTHOrO Mpeodpa3zoBaHus UHPOPMALIUU U
KoHeuHOTO aBToMaTa. CriocoObl 3a1anust aBToMatoB. ABToMatsl Mumu u Mypa. [Iporpammuas u
amnrmnapaTHasi peaju3alus aBTOMaToOB. DKBUBAJCHTHOCTh U MUHUMU3AIUS aBTOMATOB. MallnHbI
Trropunra-Ilocra. ®opmanuzanusi MOHATHS AITOPUTMA M (POpMaIbHBIE MOJEIH aJTOPUTMOB.
Mammna TeropuHra: onpezeneHus, cBOMHCTBa, rpadsl nepexonoB. Mammuna Ilocra. IIporpamMmer
mis mamuH.  [IpoGmema  pacmosnaBanusa. [IpoGiema  OCTaHOBKH.  AJNTOPUTMHUYECKH
Hepaspemumble MpoOneMbl. CIOXHOCTh aNrOpuTMOB. Mepbl CIOXKHOCTH. BpemeHHas u
€MKOCTHasl CJIOKHOCTb. ACHUMNTOTHYECKAas! CIOKHOCTb, IMOPSJIOK CIIO0XHOCTH, CIOXHOCTHb B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmble 3agaud. HeperepmMuHupoBaHHaAs MalllMHA
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Trropunra. Kmaccet P m NP. NP-momsabie 3amaun. NP-monmHOTa TpoOGieMbl BBIIOJIHUMOCTH
(dopmy Joruku BbICKa3biBaHUK. O030p MpUIIOKEHUI MaTeMaTHuecKoi joruku. HampaBnenus
UCIIOJIb30BaHUs ammapara MaTeMaTUYecKOM JIOTMKM B 3a/adaxX MPaKTUYeCKOW HH(GOPMATUKU.
Crnemudukanus ¢ BepuduUKauus  MPOrpaMMHO-AINIAPATHBIX  MPOEKTOB,  JIOTHUYECKOE
IPOrpaMMHUPOBAHUE, TOCTPOEHNUE OHTOJIOTUM, S3BIKH OOLICHHSI UHTENIEKTYaJIbHBIX areHTOB.
O011ee KoMUYecTBO pa3aeoB — 6.
4 O0beM yueOHOH THCHMIIINHBI

. B 3auernbIx B akanem.
Bunast yueOHOI paboThI

eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 0,89 32
Jlexunu (Jlek) - -
ITpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesabHas padora (CP) 2,11 76
KonTakTHas camocTosiTenbHas paboTa 211 0,2
CaMOCTOSTETbHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI ' 75,8

Bua konTpoJs: 3a4eT
. B 3ayeTHBIX B actponom.
Bunapr yaeGHO# paboThI

eAMHUIIAX yacax
Oo0mast TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrakTHas pa6ora (KP): 0,89 24
Jlexunu (Jlek) - -
[Mpaktuyeckue 3austust (I13) 0,89 24
CamocrositesabHas padora (CP) 2,11 S57
KoHTakTHasi camocTosTebHas paboTa 211 0,15
CamocrosiTeIbHOE U3YUCHUE PA3IeIIOB TUCIUILIIMHBI ' 56,85

Buj koHTpoJIsi: 3a4eT / IK3aMeH 3ayeT

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OcHOBBI MeHeMKMeHTa 1 MapkeTuHra» (b1.B./[B.04.01)

1 Heap AWMCHMIUIMHBI — TIOJYYEHHE CHCTEMBl 3HAHUW O 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS MPEANPUATUII B CHCTEME HAIIMOHAIBHON 3KOHOMHKH, MPEICTABICHUN B
obmacTh  MEHEIKMEHTa W  MAapKeTHHIa, BKIIOYash  METOJOJIOTHYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (DYHKIIUH, METO/Ibl, OpraHU3aIlMOHHbIE CTPYKTYpPbI, OpraHU3aIII0 MPOIIECCOB,
TEXHUKY W TEXHOJOTHI0 MEHE)KMEHTa M MApKETHHTa B YCIOBHSIX PHIHOYHOW IKOHOMUKH;
3aJI0KEHUE OCHOB MPOECCHOHATBHOM IeATEILHOCTH OaKaIaBpoOB.

2 B pe3yabTrate wu3yuYyeHHsl JUCHUILUIMHBI O00y4yamomuiicsi 1m0 mnporpamme
0akaJjlaBpuaTa J0JIKeH:

Obnadams  cleqyIOIUMH obmekynpTypHeiMu  (OK) u  mpodeccruoHambHBIMU
kommereHnusmu (I1K):

- CIOCOOHOCTh HUCIOJB30BaTh OCHOBBI IKOHOMHUYECKHUX 3HAHUH B pa3IMYHbIX
chepax xusHeneatenpHoctu (OK-3).

- CIIOCOOHOCTh HMCIOJIB30BAaTh JJIEMEHTHI JKOJOT0-JKOHOMHYECKOTO aHajin3a B
CO3JIaHUH PHEPro- U pecypcocdeperarommux texuonoruii (ITK-8).

3namo:

- MPUHIMIIBI  COCTABJCHUS TEXHMYECKOW JOKyMeHTanmuu (rpadukoB padoT,
WHCTPYKIUH, TNIAHOB, CMET, 3asSBOK HAa MaTepUANIBl K 00OPYI0BAHKE) U JIP.;

- TEOPETUYECKHE OCHOBBI U METOIbI BEIPAOOTKH 1IeJIei U cTpaTeruu OusHeca;
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- MPUHLMIIBI TOATOTOBKU JTOKYMEHTALUU JJIS CO3/IaHUS CUCTEMbl MEHEIKMEHTa
KauecTBa MPEATNPHUSITHUS;

- METO/Ibl ¥ TEXHOJIOTHH MPUHATHS U pealli3allii yIPaBICHUECKUX PEIICHHH.

Ymemo:

- COCTaBJISATh 3asBKM Ha 000pyA0BaHNUE;

- pa3pabarbIBaTh TEXHUYECKYIO JTOKYMEHTAIIHIO;

- MPUHUMATD YIPaBIE€HUYECKHE PEIICHUS U OPTaHU30BbIBATh UX BBIMOJIHEHHUE;

- cobupaTh, 00padaThIBaTh U UCTOIB30BATh YIPABICHUECKYIO HH(OPMAIIHIO;

- paboTaTh C ynpaBieHUECKON JOKyMEHTaluel, Moiab30BaThCsl 3aKOHAM, HOpMaMu
U TIpaBUJIAMU aIMUHUCTPATUBHON I€ATEIHHOCTH;

- pacnpenensatb 0013aHHOCTH U OTBETCTBEHHOCTD;

- MCIOJIb30BATh METO/Ibl MOTHBALIMH ITEPCOHAIA;

- KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOIHEHUE TIaHOB.

Bnademu:

- HaBbIKAMU MPUMEHEHUsSI ONTUMANIbHBIX MOJXOAOB ISl AMATHOCTUKH M aHaJIM3a
PBIHKA;

- METOJIaMU PYKOBOJICTBA NIEPCOHAIIOM;

- HHCTpYMeHTaMu 3()PEKTUBHOTO YIIPABICHUS TPEIIPUSITUEM.

3 Kpatkoe coaep:kanue TUCHUNTUHBI

Pa3nes 1. OcHOBBI ynpaBJieHUsI NIPeANPUSATHEM

1.1 Beeoenue. [Ipeomem, memoo u cooepicanue oucyuniunvt « OCHOBbI MeHeONCMEeHMA
u mapremunea». Teopust ynpaBlIeHUS: yNpaBlIeHHE KaK MOTPEOHOCTh M Kak (akTop ycrexa
NEeSTENIbHOCTH, CYIIHOCTh M COJAEpIKaHHME YIPAaBIIEHHUS, MECTO TEOPUH YIPABJICHUSI B CHCTEME
COBPEMEHHBIX 3HAaHHWH, crenuduka ynpaBIeHYECKON IesITeIbHOCTH, COBPEMEHHBIE MPOOJIEMbI
ynpapieHusi. ['eHe3uc Teopuu YNpaBiCHUS: YNPaBICHUECKUE PEBOIIOIUH, BO3HUKHOBEHHE
HAYYHOH TEOpUHU YIIPaBICHHs, UCTOKM W TEHIACHIMU DPAa3BUTHUS POCCHICKOIO YIpaBICHHUS.
3aKOHOMEPHOCTH M TPHUHIMIBI YNpaBiICHUsS: CYyObEKTHBHbIE U OOBEKTUBHBIE (DAKTOpPHI B
yIpaBIeHUU.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Oyenka 3¢ghexmusrocmu
ynpasnenus. CucreMa yNpaBlIeHUS: TOHSATHE CHCTEMBI yIpaBJICHUs, pacupeeneHie QyHKInH,
MOJIHOMOYMI M OTBETCTBEHHOCTH, MPUHIIUIBI TIOCTPOCHUS CUCTEM yrpaBiieHus. LlenTpanuzanus
U JICUEHTpAIN3aLusl yIpaBlIeHHs, IEIETMPOBAHUE TOJTHOMOYHMHA B MPOIECCAX YIPABICHHUS.
OpranuzanyonHas CTpykTypa u ee BuIbl. OCHOBHBIE MOHATUS 3()PPEKTUBHOCTU YIPABIICHUS.
[oxa3zatenu 3¢ pekTHBHOCTH yIIpaBICHHUS.

Pa3znea 2. OcHOBBI MEHEIKMEHTA

2.1 Lleau 6 cucmeme ynpaenenus. Paspabomxa cmpamezuii u nianos opeanuzayuu. Llenu
U IIeJieNojlaTaHie B YINpaBICHHM: POJb IIEJIM B OpPraHMU3allMM U OCYIIECTBIEHUU IMPOIIECCOB
yhpaBieHus, Kiaccu(ukanus Ienei, MOCTpOCHUE JepeBa ILeJiei; coyeTaHue pasHoOoOpasus
nened M (QyHKIUI MEHEKMEHTa; CHUCTeMa YIpaBIIEHUs MO LEJsAM; CTpaTerus W TaKTUKa
ynpasieHusi. CylHocTb, IPUHIMITBI U METOIBI IIaHupoBanus. [Ipomecc BEIpabOTKH CTpaTeru.
@opMBbI TEKYIIETO MJIaHUPOBAHUSI.

2.2 Texuonocus paspabomku u npuHamus ynpagienyeckux peutenutl. Pa3paboTka
VOpPaBIEHYECKUX PpELICHUIl: TMOHATHE W  KiaccuuKalus yOpaBlI€HYECKHX  pPELIeHU,
OCHOBOITOJIATAIOIINE 3JIEMEHTHI JEATENIbHOCTH, YCJIOBUS M KPUTEPUU TPHHATUS PEIICHHH,
IpOLEcC M MOJETH TMPHUHATHS YIPABIEHYECKUX pEIICHUH, pealu3anusi yHpaBIeHYECKHX
peLeHui.

2.3 Bnacmv 6 cucmeme ynpasnenus. audepcmeo u cmuiv ynpasieHus. OTHOIICHUS
BJIACTH B CHUCTEME YIIPABJICHHUSI: TIOHSITHUE U TUIIOJIOTHS BJIACTH; BIIACTh U aBTOPUTET MEHEKEPa;
npu3Haky, (akTopbl W MPOSABICHUS HEYNPaBIsSEMOCTH; HMCTOUYHHUKH BJIACTH B YIPaBJICHUU
OpraHu3aiiieif; mapTHEpCTBO B MpoleccaX MEHeKMEHTa. JIMIepcTBO M CTUIIb YIpPaBJICHHUS:
npouecchl  (OpPMHUPOBaHHMSIT U OCHOBHBIE COCTABIISIOIIME JIMAEPCTBa, (opmanbHble U
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HeopMabHbIE (PAKTOPHI JUACPCTBA, MPOSIBIICHUE JTUICPCTBA B CTHIIC YIPABJICHUS, TCHICHIINS
Pa3BHUTHSI CTUIISI YIIPABIICHUS.

2.4 MomusayuonHbvle 0CHOBbI YNpagieHusi U KOH@IuKkmsl. MOTUBAIMS JACATEIBHOCTH B
YIpaBIEHUU: MOTUBHI JISSTEIHHOCTH YEJIOBEKA U MX POJIb B YIPABICHUH, OCHOBHBIC MTOHATHS U
JIOTHKa Tpolecca MOTHBAIMH, (aKTOpbl (OPMHPOBAHUS MOTHBOB TpYZa; HCIIOJIB30BaHHE
MOTHBAIIMM B TPAKTHKE MEHEIKMEHTa; (hakTopbl 3((HEKTHBHOCTH MOTHBAIIMH, COBPEMEHHBIC
KOHIICTIIIUM MOTHBAIMU. [ pynmoBas TMHAMUKA W KOH(JIUKTHL: POJb TPYIIBI B MOBEICHUH U
NESTEIIbHOCTH YeTIOBeKa, ()OPMUPOBAHME TPYII, B3AaMMOJCHCTBHS B TPYIIE U B OPTaHU3AINM;
BO3HUKHOBEHHUE, MPOSBICHUE W PA3HOBUIHOCTH KOH(IIMKTOB, BIUSHHE KOH(JIMKTOB Ha
yIpaBleHUE.

Paznen 3. OcCHOBBI MapKeTHHIa

3.1 Mapkemune Kax cucmema ynpasnenus, pe2yiuposanus u uzyuenus pvinka. Ilonstue
MapKETHHTa, IPOUCXOXKIICHHE U CYIIIHOCTh MAPKETHUHTA, I[eJTH MapKeTHHTa. OCHOBHBIC IPU3HAKA
MapKETHHTOBOTO CTUJs yrpaBieHus. Konnenmuu mapkeruara. OCHOBHBIC BUIBI MapKETHHTA.
MapkeTuHroBas cpena.

3.2 Komnnexc mapxkemunea. Ochognble Mmapkemuneosvie uncmpymenmsl. Couepxanue u
nporecc yrpaBiieHUs MapKeTHHroM. OCHOBHBIE (YHKIHMM MapkeTuHra. ToBapHas, II€HOBas,
cOBITOBasl 1 KOMMYHHUKAIIMOHHAST TOMUTUKU (hupmbl. ToBapHbie cTpaTeruu. Pa3paboTka HOBBIX
TOBApOB.

4 O0beM yueOHOH THCHHMILINHBI

o B 3ayeTHBIX B akanem.
Buapr yaeOHO# paboThI

eIMHHIIAX gacax
O01asi TPYA0EMKOCTh JUCIUILIMHBI 110 Y4eOHOMY TJIAHY 2,0 72
KonTakTHas pa6oTa ayIuTOPHbIE 3aHATHS 0,89 32
Jlexmn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesibHas padora (CP) 1,11 40
KonTakTHas camocTosiTenibHas paboTa 111 0,2
CamocrosiTeIbHOE U3YUCHUE PA3ICIIOB TUCIUILIIMHBI ' 39,8

Bua kouTposs: 3a4yer
N B 3aueTHbIX B actponom.
Bunast yueOHOI paboThI

eIMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY ILIAHY 2,0 54
KonTaktHas padora (KP): 0,89 24
Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I13) 0,45 12
CamocrositesibHas padora (CP) 1,11 30
KonTakTHas camocTosiTenbHas paboTa 111 0,15
CaMOCTOSTETbHOE N3YYCHHUE PA3IeSIOB JUCITUTIIMHBI ’ 29,85

Bua koHTpoJs: 3a4eT

AHHOTAIUsA padoyeil MPOrpaMMbl JUCUHUIIIMHBI
« OCHOBBI TeXHHYECKOT0 peryjupoBanus u ynpasjenus» (b1.B./1B.04.02)

1 Heab QUCHMIVIMHBI — MOJY4YE€HUE CUCTEMbl 3HAHMH OO yNpaBIEHUU KauyeCTBOM Ha
npeanpusaATuiaXx B CUCTCMC HaHHOHaHBHOﬁ 3KOHOMUMKH, BKIIOYasA MCTOAOJIOIMYCCKUE OCHOBBI U
3aKOHOMEPHOCTH YIPABJIEHUS KAayeCTBOM B YCIOBHMSX PHIHOYHOH 3KOHOMHUKH BHEApPEHHE
pe3yIbTaTOB HAYYHO-TEXHHYECKHX M IPOEKTHO-KOHCTPYKTOPCKHUX pa3pabOTOK B peabHBIN
CEKTOP SKOHOMUKH.
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2 B pe3yabTare wu3y4yeHHs JAUCHMUIUIMHBI OOydYaloluiics M0 mporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadams  CIEAYIOIIIMHA obmekyneTypapiMu  (OK) wu  mpodeccrnoHambHBIMU
komnereHnusamu (I11K):

- CIOCOOHOCTh HWCIOJB30BaTh OCHOBBI IKOHOMHUYECKHUX 3HAHUH B Pa3IUYHBIX
chepax xusHeneatenpHoctu (OK-3).

- CIIOCOOHOCTh HCIOJIB30BaTh JJIEMEHTHI JKOJOT0-JKOHOMHYECKOTO aHaiu3a B
CO3JIaHUH PHEPro- U pecypcocdeperarommux texuonoruii (ITK-8).

3namo:

- MPUHIMIIBI  COCTABJICHUS TEXHMYECKOW JOKyMeHTanmuu (rpadgukoB padoT,
WHCTPYKIUH, TNIAHOB, CMET, 3asSBOK HAa MaTepUANBl K 00OPYI0BaHKE) U JIP.;

- TEOPETUYECKHE OCHOBBI U METOIbI BEIPAOOTKH 1I€JIei U cTpaTeruu OusHeca;

- MPUHIIMITBI TTOATOTOBKU JTOKYMEHTALUU IS CO3/IaHUS CUCTEMBl MEHEIKMEHTA
KayecTBa MPEeANPUATHUS;

- METO/IbI ¥ TEXHOJIOTHH MPUHATHS U PEATU3alUU YIIPABICHUSCKUX PEIICHHIA.

Ymems:

- COCTaBJIATH 3asBKH Ha 000pYA0BaHNUE;

- pa3pabaTrbhIBaTh TEXHUYECKYIO TOKYMEHTALHIO;

- MPUHUMATH YIIPABIEHYECKIE PEIICHUS U OPTaHU30BBIBATh X BHITIOJTHEHHCE;

- cobupath, 00pabaThIBaTh M UCIOJIB30BaTh YIIPABICHYECKYIO HHPOPMAIIHIO;

- paboTaTh C ympaBiIeHUYECKOH TOKYMEHTAIUeH, MOIh30BaThCSA 3aKOHAM, HOpMaMHU
U TIpaBUJIAaMH aIMUHUCTPATUBHOM 1€ATEIbHOCTH;

- pacmpenensts 00s13aHHOCTH ¥ OTBETCTBEHHOCTH;

- MCIOJIb30BaTh METO/Ibl MOTHBAIIMH IIEPCOHANA;

- KOHTPOJIHMPOBATH M PETYIUPOBATH UCIIOTHEHUE TUTAHOB.

Braoems:

- HABbIKAMU TMPUMEHEHHS ONTUMAIBHBIX MOJIXOAOB JUIsl JMATHOCTUKH M aHAIIM3a
PBIHKA;

- METOJIaMU PYKOBOJICTBA MIEPCOHAIIOM;

- MHCTpYMEHTaMH 3()PEeKTUBHOTO YIPABIECHUS IPEIIPUITHEM.

3 Kpatkoe cogep:xkaHue TUCHUNIAHBI

Paznen 1. OcHOBBI ynpaBiieHUsI KAYECTBOM Ha MPEIIPUITUN

1.1 Bseoenue. IIpeomem, memoo u cooepicanue oucyuniunvl. Teopus ynpaBlICHUS:
yIpaBlieHHE KaK MOTPEOHOCTh U Kak (aKkTop ycmexa JAeATelbHOCTH, CYIIHOCTh U COJAEp)KaHUe
yVOpaBIEHUSI, MECTO TEOPHH YIPABIECHUS KAadyeCTBOM B CHCTEME COBPEMECHHBIX 3HAHUA,
cnenuduka ynpaBaeHYECKON JesTeIbHOCTH, COBPEMEHHbIE MPOOIEMbl YIIPABIECHUS KAYECTBOM.
3aKOHOMEPHOCTH U NPUHLHUIIBI YOPaBIEHUS KAaueCTBOM: CYOBEKTHUBHBIE U OOBEKTHBHBIC
(baxTophl.

1.2 Cucmema ynpaenenus kadecmeom Ha npeonpusmuu. Oyenka 3¢gexmusHocmu
ynpagnenus kavyecmgom. CHUCTeMa YIPaBICHHUS Ka4eCTBOM: IMOHSATHUE CHUCTEMBI YIIPABIICHUSA,
pacnpenenenue (QyHKIMH, MOJTHOMOYMNA M OTBETCTBEHHOCTH, NMPUHIUIBI MOCTPOCHUS CUCTEM
yOpaBlieHus: KadecTBOM. LleHTpanm3anus W JAeUEHTpalu3alus YIpaBlIeHUS, eJIeTHpPOBaHUE
MOJIHOMOYMII B Tpoleccax ympaBieHUs KadecTBOM. OcCHOBHbIE MOHATHUS 3()PEeKTUBHOCTU
ynpapieHus: kKadecTBoM. [lokazatenu 3¢ (HEeKTUBHOCTH YIIPaBJICHUS KAYeCTBOM.

Pasznen 2. OcHOBEI cHCTEMBI MEHEKMEHTA KaueCcTBa

2.1 Llenu 6 cucmeme ynpagnenus kadecmeom. llenu B ympaBlieHUM KadeCTBOM: POJIb
HeId B OpraHu3allid U OCYIIECTBICHMM IPOIIECCOB YIpaBJICHHUA, KiIaccU(UKAIUS LeNeH,
MOCTPOCHHUE JiepeBa IeJe; coueTanne pa3Hooopasus menei U GyHKINI MEHEXKMEHTA; CUCTEMA
yIOpaBIeHUS IO LesIM; CTpaTerus U TaKTHKa yIpaBiieHus KadyecTBOM. CyIIHOCTb, MPUHIIUIIBI U
MeTObl TuIaHupoBaHus. [Iporiecc BbipaOoTku crTpareruu. DOpMBI TEKYIIETO IUIAHUPOBAHUS
yOpaBlieHUs KayecTBOM. BHeapeHue pe3ylbTaTOB HAay4YHO- TEXHUYECKMX U IPOEKTHO-
KOHCTPYKTOPCKHX Pa3padOTOK B PeallbHBIN CEKTOP SKOHOMHKH.
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2.2 Texwnonoeus paszpabomku u npunamus ynpaeieHueckux peuwienuti. Pa3paboTka
VOpPaBIEHYECKUX pEHICHUH: TMOHATHE W  KilaccH(UKAIMsS  yIOpaBIEHYECKUX  PEIICHUH,
OCHOBOIIOJIATaONINe 3JIEMEHTHI JIeATENbHOCTH, YCIOBUS M KPUTEPUU TPUHATHS PEIICHUH,
IpOIECC W MOJETH MPHUHATHS YIPAaBIEHYECKUX PEIICHUHN, peanu3anus YyIpaBIeHUYSCKUX
pELICHUH.

Pa3zoen 3. Ynpasenenue nepconanom

3.1. Bracmv 6 cucmeme ynpasnenus. Jluoepcmeo u cmunv ynpaénenus. OTHOLIECHUS
BJIACTH B CHUCTEME YIIPABJICHHUSI: IOHSATHUE U TUIIOJIOTHS BJIACTH; BIIACTh U aBTOPUTET MEHEKEPa;
npu3HaKy, (akTopbl W MPOSABICHUS HEYNPaBISEMOCTH; HMCTOYHHUKH BJIACTH B YIPaBJICHUU
OpraHM3aIeil; MapTHEPCTBO B MpoIleccax MeHeMKMeHTa. JIMAepCTBO W CTWIIh YIPABIICHUS:
npouecchl  (OpPMHUPOBaHHMST U OCHOBHBIE COCTABIISIOIIME JIMAEPCTBa, (opmanbHble U
HedopMaIbHbIe (HDaKTOPHI JIUJEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIEC YIPABICHUS, TCHACHIIUS
Pa3BUTHSI CTUIIS YIIPABIICHUS.

3.2. MomusayuonHnvle 0CHO8bI ynpasienus u Kougaukmsl. MOTHBALUA JIESITEIHHOCTH B
yIpaBIE€HUU: MOTUBBI JEATEIBHOCTH YEJIOBEKA U UX POJIb B YIPABICHUH, OCHOBHBIE MOHATHS U
JIOTUKA Tpolecca MOTHBAIUHU, (GakTopbl (GOpMHpPOBaHHS MOTHBOB TpYy[Aa; HCIOJIb30BaHUE
MOTHBALIMM B NPAKTHKE MEHEIKMEHTa; (hakTopbl 3((HEKTUBHOCTH MOTHBAIIMH;, COBPEMEHHbBIE
KOHIENIIMK MOTUBanuu. ['pynmoBas TuHAMUKAa U KOH(DIUKTHL: POJb TPYIILI B MOBEACHUU U
NEeSTEIbHOCTH 4esloBeKa, (OpMUPOBAHME TPYII, B3aUMOJCIHCTBHS B TPYIIE U B OPraHU3AlNM;
BO3HUKHOBEHHE, TIPOSBICHHE W PA3HOBUAHOCTH KOH(IUKTOB, BIUSHUE KOH(IUKTOB Ha
yIpaBlIeHUE KaueCTBOM.

4 O0beM yueOHOH THCHHMILINHBI

o B 3ayeTHBIX B akanem.
Bunast yueOHOI paboThI

eIMHHIIAX gacax
O01asi TPYA0EMKOCTh TUCIUILIMHBI 110 Y4eOHOMY MJIAHY 2,0 72
KonTakTHas pa6oTa ayiuTOPHbIE 3aHATHS 0,89 32
Jlexmn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I13) 0,45 16
CamocrositesibHas padora (CP) 1,11 40
KonTakTHas camocTosiTenibHas paboTa 111 0,2
CamocrosiTeIbHOE U3YUCHUE PA3IeNIOB TUCIUILIIMHBI ' 39,8

Bua konTposs: 3a4yer
Bitb1 yueGHoi paGoTs! B 3aueTHbIX B actponom.

eIMHHIIAX gacax
O01asi TPYA0EMKOCTh JUCIUIIMHBI 110 Y4e0HOMY TJIAHY 2,0 54
KonTaktHas padora (KP): 0,89 24
Jlexnuu (Jlek) 0,44 12
[Tpaktrueckue 3ausatus (113) 0,45 12
CamocrositesbHas padora (CP) 1,11 30
KoHTakTHas camocTosATebHas paboTa 111 0,15
CaMocTOATEIbHOE N3YUEHHE PA3ESIOB JUCLIUIIINHBI ' 29,85

Bua konTposs: 3a4yer

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«buoaorus» (b.1.B.J1B.05.01)

1 Heab aucuMmianHbl - GOpMUPOBAHUE 3HAHUA O Pa3HOOOpaA3WH OMOJIOTHYECKUX
OOBEKTOB KHBOW TMPHUPOJIBI, HCTOPHUECKOM U WHAMBHIYAILHOM pPa3BUTHH OPTaHU3MOB,
NOHMMAaHHUE CYUIHOCTH J>KM3HM, €IMHCTBA M MHOrooOpa3usi >KMBOro Ha 3emie, oOydeHue
IPaMOTHOMY BOCTIPUSTHIO MPAKTUYSCKUX MPOOIEM, CBS3aHHBIX C OMOJIOTHEH, B TOM YHCIE -
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3IOPOBBEM 4YEJIOBEKa, OXPAHOW MPUPOJBI, MPEOJOJIEHUEM HKOJIOIMUECKOTO KpHU3Hca, a TaKke
MPUBUBAHUE 00YYAOIIMMCS HABBIKOB YKOJIOTUYECKOUN KYIBTYPHI.

2 B pe3yabTaTre wu3ydeHHs JUCUHMILIMHBI O0y4YaWIIMICA MO MporpaMmme
0akajaBpHaTa qOJIKEH:

Obnadams ClnenyOMUMHA KOMIIETCHITUSIMU

- 001a1aTh CIIOCOOHOCTHIO UCIIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI TSI
MOHUMAaHHMsI OKPY’KafoIIero Mupa u sieenuit mpupos! (OI1K-3);

- CIOCOOHOCTBIO Y4aCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHYECKHUX MPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepekeHsl, MUHUMH3AIUHN BO3ACUCTBUS Ha OKPYKAIOIIYIO Cpeay
(TIK-2).

3namo:

- OMOJIOTUYECKUE OCHOBBI SKOJIOTHH U MIPUPOIOTIONB30BAHUS;

- CBOMCTBA, COCTaB M YPOBHH OpraHU3alluU )KUBOTO;

- OCHOBBI IIMUTOJIOTHMH W THUCTOJIOTUW; OCHOBHBIE MCTOYHUKU DHEPTHH U MOJICKYIISPHBIC
MEXaHU3MBbI ee peoOpa3zoBaHus;

- MaKpOCHCTEMATUKY KHUBBIX OPTaHHU3MOB;

- pa3HoOOpa3ue KU3HU Ha 3eMIIe;

- MOp$0-aHATOMHUYECKHE XAPAKTEPUCTHKU OCHOBHBIX CHCTEMATHUYECKUX TPYIIT >KUBBIX
CYILIECTB.

Ymemns:

- POBOJUTH OLIEHKY OMOJIOTMYECKOTO pa3HO00pa3usi COBPEMEHHBIMU METOIaMU
KOJINYECTBEHHON 00pabOoTKH HH(pOpMaIuy;

- U3TOTaBIMBATh OMOJIOTHYECKHE MUKPO- U MaKpOMpenaparhl;

- OOBSCHATD MEXaHU3M NPe0OpPa30BaHMs SHEPTHH B OPTaHU3ME;

- UAEHTU(GUIMPOBATH OCHOBHBIE IPYIIIBI AKUBBIX CYIIECTB;

- 00BSICHUTH 3HAYEHNE OCHOBHBIX IPYIIT PACTEHUH U KUBOTHBIX;

- 00BACHATH MPUYMHBI, MEXaHU3MbI U 3aKOHOMEPHOCTHU IBOJIIOIIMH KUBBIX CHCTEM.

Braoems:

- 0a30BBIMH 3HAHUSAMH (PYH/IAMEHTAJILHBIX Pa3/IeIOB OMOJIOTHH,

- MeTo/IaM1 0TOOpa M aHaMu3a OMOJOTUYECKHIX TIPO0;

- HaBBIKaMU UJCHTU(DHUKAIINN U OTIMCAHUsI OMOJIOTUYECKOT0 Pa3HOOOpa3usl.

3 Kpatkoe cogep:kanue TuCHUTITHHBI

BBenenue. buonorus xak Hayka. Pojb 6M0I0THH B MPaKTUYECKOM NESITEITHOCTH JTFOJICH.

Pa3nen 1. CymHOCTb )KU3HU. Y POBHU OPTaHU3AINN KUBBIX CYIICCTB

1.1. CsoiictBa xxuBoro. JKruBoe u HexuBoe: GyHAaMEHTaIbHBIE CBOICTBA. CBOMCTBA
JKUBOTO U (YHKIIUU >KUBBIX CHUCTEM. YPOBHH OPTaHU3AIMU >KUBBIX CHCTEM: MOJIEKYJISIPHO-
TeHETHYCCKUH, KJICTOUHBIH, OHTOTCHETUUCCKH, MOMYJISIUOHHO-BUIOBOM,
OmoreoneHOTHYECKUN. EMMHCTBO KU3HU B KPYTOBOPOTE BEUIECTB U YHEPTUU Ha 3eMIie.

12. Xumus u ¢usuka Xu3HU. JKUBBIE CHCTEMBl B ITOTOKE BEIIECTBA, DHEPTUU H
uH(popManuu. XUMUS KU3HU. DIEMEHTAPHBIA COCTaB )KUBOTO BEIIECTBA; Pa3NUYMsi KOCHOTO U
JKUBOTO BELIECTBA IO COOTHOLIEHUIO 3JeMEHTOB. OCHOBHBIE THIMBI OHMOJIOTMYECKH Ba)KHBIX
BEIIICCTB

1.3. OcHoBubie (opmbl xu3HU. Heknerounsie dopmbl xu3Hu. Kierounsie (Gopmsr
KU3HU: TPOKAPUOTHI, JyKapuoThl. CmocoOHOCTHP K CaMOBOCIPOU3BEACHHUIO. buomorus
pa3MHoxenus. [Tonarus "onrorenes3" u ">KU3HEHHBIA UK.

Paznen 2. Kinerku u opranusmsbl. ['omeocras.

2.1. OcnoBbl nurosnoruu. Kierka — ocroBa xxu3nu. Knerku u opranusmel. EnMHCTBO 1
pa3HooOpa3ne KJIETOYHBIX TUIOB. [IpUHIUIIBI CTPYKTYPHON OpraHU3aIliu KJIETOK M PETYJISIHIS
MeTaboInu3Ma.

2.2. buoxuMmuyeckue OCHOBBI. MeTaboinM3M — OCHOBa CYIIECTBOBAHHS JKHUBBIX
opraam3MoB. Jluddepennuanus u uaTerpanus GyHKIUNA B OpraHu3Max pacTeHUN W KUBOTHBIX.
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["'omeocTas; cnocoOHOCTh K CaMOOOYUEHHUIO U CAaMOPETYIUPOBAHUIO.

Paspnen 3. Teopus 3Bo1I0IUM.

3.1. Cucrema M 3BOJIONMS OPTraHUYECKOr0 MUpa. Bujg — OCHOBHas cucTeMaTHyecKas
eqununa. Ilpusnaku Buma. JlokazaTenbCTBa SBOJIOLMHU: CPABHUTEIHHO-aHATOMUYECKHE,
SMOPHOIIOTHYECKUE, TAICOHTOIOTHUECKHE.

3.2. Y. JlapBuH — OCHOBOIMOJOKHUK Yy4Y€HUS 00 OBONIONMH. JI[BIKYIIHE BUIBI
SBOJIIOLMM: HACJIEACTBEHHAs M3MEHUYHMBOCTh, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBINH OTOOP.
Pe3ynbpTaThl 3BOMIONMHU: MHOrOOOpasWe BUIOB, MPHUCIOCOOICHHOCTh OPTaHHU3MOB K Cpele
oOuTaHus.

Pasnen 4. I'eneruxa.

4.1. OCHOBBI KJIACCUYECKON INeHEeTHUKU. [IoHATHE O HACIEICTBEHHOCTH U M3MEHYMBOCTHU.
MarepuanbHble U MOJEKYJSIPHbIE OCHOBBI HacieACTBEHHOCTH. OCHOBHbIE 3aKOHBI MeHgens.
MeToabI FEHETUYECKUX UCCIIEIOBAHUN.

4.2. T'eneruka nonyJasuui, MUKPOIBOJIIOLINS, MAaKPOIBOIIOLMS. 3AKOHOMEPHOCTU
M3MEHYMBOCTHU: HACleICTBEHHAs, MoaudukanronHas. Myrauuu. [lonsaTtue «HOpMa peakium.
Pa3HOOOpasue KUBBIX OPTaHU3MOB

Pa3znen 5. buosoruveckoe pazHooopasue.

5.1. bakrepuu. Apxeu. Bupycol. Dykapuotsl. MHOr0o0oOpasue, posib B IPUPOAE U KU3HU
YeJI0BEeKa.

5.2. boranuka. Hayka O6otanuka u ee cTpykrypa. LlapcTBo pacTeHus: KJIETKH, TKaHH U OpPTaHbI
pactenuii. MHOTOOOpa3We pacTeHW, MPUHIUIBI WX KiIacCH(pUKAIMU. 3HAYECHUE DPACTCHHH B
IIPUPOJIE U KU3HHU UYelloBeKa. BaxkHeHINe cCelbCKOX03SIMCTBEHHBIE KYIbTYpbl. OXpaHa pelKuX 1
MCYE3al0IMX BUIOB pacTeHU. OCHOBHBIE PACTHTEIBHBIE COOOIIECTBA. Y CIIOKHEHUE PACTECHUM
B [IPOIIECCE IBOJIIOLNH.

5.3. 3oomorus. Hayka 300morust u ee cTpyktypa. CXOACTBO W pa3IMuus )XKHBOTHBIX U PACTCHHM,
cucTeMaTHka XMBOTHBIX. [Ipocteiimne. MHoroobpasue, cpea 1 Mecta OOMTAaHUSA. DBOIOLHUS
cTpoeHUs: (GYHKIUH OpPraHOB M HUX CHUCTEM Yy JKHMBOTHBIX. Apeanbl oOuTaHUs. Murpauuu.
3aKOHOMEPHOCTU pa3MEIIeHUs] >KUBOTHBIX. buoneHo3bl. EcTecTBeHHbIE M HUCKYCCTBEHHbBIE
OuoLeHo3bl (BOJIOEM, JIYT, CTeMb, TyHIpa, JeC, HaceleHHBbI MyHKT). DakTophl Cpelapl U HX
BIUSHUE Ha OuoreHo3. Llenyn nmutanus, MOTOK SHEPruu. B3auMoCBsI3b KOMIIOHEHTOB OMOIIEHO3a
U UX MPUCHOCOOJIEHHOCTh IpYyr K Apyry. JKUBOTHBII MHUp M XO3SHCTBEHHasl AEATEIbHOCTH
yejnoBeKa. Bo3AeicTBUE YEIOBEKA M €ro  JAEATEIbHOCTH Ha IKUBOTHBIX. [Ipomsbicabl.
OpnomamnuBanue. Pa3BeneHue, OCHOBBI COAEPKAHMS U CENEKUHUHM CEIbCKOXO3SIMCTBEHHBIX
KUBOTHBIX. 3aKOHBI 00 oOXpaHe >XHMBOTHOro wmwupa. Cucrema MoHuTopHHra. OXxpaHsemble
tepputopuu. KpacHas kaura. PanmoHanbHOE UCIIOJIb30BaHUE )KUBOTHBIX.

5.4. Anaromus u ¢usnonorus yenoeka. OOmue cBepeHuss o0 opraHusMe yenoBeka. MecTo
YEJI0BEKa B CUCTEME OPraHMYECKOTro Mupa. YepThl CXOACTBA U PA3ITUYMI YETOBEKA U )KUBOTHBIX.
Crpoenue opranu3Ma 4enoBeKa: KJIETKH, TKaHU, OpraHbl, CACTEMbI OpraHOB. MeTo bl U3yUYeHUs
opranusma 4yenoBeka. ONopHO-IBUrarenapHas cucreMa. TpaHcnopT BemecTB. OpraHbl 4yBCTB.
HeixatenpHas cuctema. HepBHas cucrema. [lumeBaputenbhHas cucrema. OOMEH BeEIIECTB U
npeBpatieHus suepruu B opranuszme. [lokpossl Tena. Ctpoenue u ¢pyHkuu koxu. [loBenenue u
MICUXHKA YeJIoBeKa. be3ycioBHbIe pehIeKChl 1 HHCTUHKTHL. Y clIOBHBIE peduiekchl. OcoOeHHOCTH
noBeeHus yenoneka. Peus. Meinuienue. Buumanue. [1amste. Omoruu u yyBctBa. CoH.

OO11ee KOJIMYECTBO pa3iesioB — 5.

4 O6beM yueOHOI JUCHUUNJIMHBI

o B 3ayeTHBIX B akamem.
Buapr yaeGHO# paboThI
CAUHUIIaX qacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY IIAHY 3,0 108
KonTtakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0,88 32
Jlexunu (Jlek) 0,44 16
[Tpaktrueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,12 76
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CaMOCTOSTEIIFHOE HU3YUYCHUC Pa3aCJIOB JUCHUITIIMHBI

KonTakTHas paboTa — MpOMeXyTOUHas aTTeCTalUs

IToaroroBka K 3auery

2,12

38

0,2

37,8

Buabl KOHTpOJISA:

3a4eT

Bunapr yaeOHO# paboThI

B 3aueTHEBIX

B actp. yacax

eIUHMIIAX
Oo0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTtakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0,88 24
Jlexuu (Jlek) 0,44 12
[Tpaktrueckue 3ausatus (113) 0,44 12
CamocrositesbHas padora (CP): 2,12 o/
CaMOCTOSTEeTLHOE U3YICHHUE PA3IeSIOB JUCITUTIIMHBI 28,5
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 2,12 0,15
[ToaroroBka K 3a4ery 28,35
Buabl KOHTpOJISA: 3ayerT

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI
«Ikogorus» (b.1.B.J1B.05.02)

1 Heabio u3yyeHuss TUCHUILIHHBI - ¢DOPMUPOBATH y CTYIEHTOB HEOOXOIUMBINA Jis
YCIICHIHOTO OCYIIECTBICHUS MPO(PECCHOHATBHON NeATeNbHOCTH YPOBEHb 3HAaHUHM B 00JIACTH
9KOJIOTHYECKHUX 3aKOHOB, OMOC(HEPHBIX MPOIECCOB, TEOPUH IBOJIIOIMH, TPUYHNH BOZHUKHOBEHUS
U TPOSIBJICHUN TII0OATBHBIX KOJOTHMUECKUX MpoOIeM, 00 aHTPOMOTEeHHBIX BO3JCHCTBHIX Ha
ouocdepy u o OnopazHooOpa3uu, Kak OCHOBE YCTOMYHMBOCTH COOOIIIECTB.

2 B pe3yabTaTe M3y4YeHUs] IMCHUILUIMHBI o0ydawmmiica mo mporpamme 0akajias-
pHaTa 10JIKeH:

Obnaoams cnenyromumu komnerennusmu (OITK):

- CIOCOOHOCTBIO HMCIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAyUYHbIE 3aKOHbBI st
HOHUMAaHUsI OKpPY>KaroIero Mupa u siBieruid mpupost (OI1K-3);

CIIOCOOHOCTBIO y4acTBOBaTh B COBEPILICHCTBOBAHMM TEXHOJOTHYECKUX IPOLIECCOB C
NO3HILIMN HEPro- U pecypcocOepekeHusl, MUHUMHU3AlUN BO3ACHCTBUS Ha OKPYKAIOILIYIO CPEIy
(TTIK-2).

3uams:

- (pynIameHTanbHbIE TOHIATHS, 3aKOHBI M IPUHIIUIBI SKOJIOTHH,

- 3aKOHOMEPHOCTH Pa3BUTHS YKOCUCTEM U MX KOMIIOHEHTOB,

- IPUYMHBI U TEHJCHIIMU Pa3BUTHUS COBPEMEHHBIX 3KOJIOTUYECKUX MPOOIIEeM;

- OCHOBHBIE pe3yJIbTaThl BO3JCUCTBUS OOIIECTBA Ha NPUPOAY, IKOJOTHUECKUE
MOCIIEACTBHSI 3TOTO BO3AECUCTBHUS;

- YCIIOBHS YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA.

Ymems:

- OOBSACHUTHb NPUYMHHO-CIEJICTBCHHBIC CBSA3M HSKOJOTMYECKUX M HCTOPUUYECKHUX
MIPOLIECCOB, BIUSHUE YEIOBEKa Ha HKOJIOTMYECKHE SIBJICHHS, WUJEH YCTOWYMBOTO Pa3BUTHUS,
HKOJIOTUYECKOM NEeSTETLHOCTH U KYJIbTYPHI,

- aHATU3UPOBATh pA3UYHBIE HKOJIOTUYECKHE CHUTyallWud, NPUHUMATh KOHKpPETHBIE
pEIIeHHS 110 UX YITYYILICHHUIO.

Braoemy:

- TMOHSATHUIHBIM amnmapaToM [UIsl aHajdu3a JaHHBIX IO OXpaHE OKPYKAIOWIEH Cpems,
METOJJaMH BbIOOpa paIlMOHAJIBHOIO CHOCO0a MHUHHUMH3AIUU BO3JEHCTBUS HAa OKPYIKAIOIIYIO
cpeny.

3 Kparkoe cogepixkaHue TUCHUILINHBI:

Beenenne. Oxonorus. IIpomblnuieHHas 3Kojorus. JKOJOrus uenoBeka. OnpeneneHus, Kpyr
3agad. KpaTkue ucropuueckue cBeeHUs O CTAHOBJICHUH 3KOJIOTUHU KaK HAYKH.
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Pasznen 1. buocdepa.

1.1. CtpykTypa u rpaHuibs! Onocheps.

1.2. Atmocdepa.

1.2.1. CocraB u cTpoeHue arMochepsbl.

1.2.2. Ponws atmocdepsl B 3amute 3emin OT kecTkoro uinydeHus ComHma. O30HOBBIA CIIOH,
MEeXaHU3M ero o0Opa3oBaHUs M 3HAUCHHE MJIs KU3HM Ha 3emuie. BemiectBa paspyiuaromiue
030HOBBIN CJION, UX UCTOYHUKH. MexaHu3M pa3pyliaromero AeHCTBUS.

1.2.3. Ponp atmocdepsl B ynepkaHuu Teruia. [lapHukoBbiid 3¢ ¢ext (pusnko-xumuyeckas
CYIIHOCTSH siBJIeHUs1). OCHOBHBIEC TAPHUKOBBIE Ta3bl, UX UCTOYHUKH.

1.3. T'uapocdepa.

.3.1. Cocrasinsrorniue Tuipocdepsl.

1.3.2. Knaccuduxarusi KOMIIOHEHTOB XHMHYECKOTO COCTaBa MPUPOIHBIX BOJ C MO3UIUI
THUAPOXUMUHU.

1.3.3. KpyroBopoT BoJibI.

1.4. JIutocdepa.

1.4.1. Ctpoenue auTochepsl.

1.4.2. BeliecTBEHHBIN COCTaB 36MHOM KOPBI.

1.4.3. XuMHueCcKuil COCTaB MOYBHI.

1.4.4. [TouBa KaK KOMIIOHEHT OHOChEpHI.

1.5. IlpourcxoxaeHue u BOIIOIHS OHOChephI.

1.5.1. Tlpoucxoxnmenue >xu3HM Ha 3emuse. [a3pl mepBUuHOM aTMocdepsl, 00pa3zoBaHUE
AMUHOKUCIIOT, OEJIKOB, YIJICBOJOB, Aa30THCTBIX OCHOBaHWH, HYKIEHMHOBBIX Kucior, ATD
KHUCJIOTHI.

1.5.2. KoauepBarsl, ux 3Botonus B KjaeTku. KononuanbHas rumnoresa.

1.5.3. Tpu Tuna BemectBa B Ouocdepe. Ponp >xuBoro BemectBa B Ouochepe. 3akoH
KOHCTaHTHOCTH >KHMBOTO BemiecTBa. [IpaBuiio KOHCTAHTHOCTH YHCIIa BUIOB.

1.5.4. 3akon Hezamenumoctu oruocdepsl. Hoocdepa kak Hen3OEeKHBIN dTan pa3BUTHS OHOC(EPHI
(3aK0H HOOC(]EpHI).

Pazgen 2. OO0mast 3xosiorusi. OCHOBHbIe pas3fesbl 00HIed JKOJOTMU: AyTIKOJIOTHSA,
IKOJIOTHS MOMYJIALMI (IeMIKOJIOTHS), IKOJIOTUs CO00IECTB (CHHIKOJIOTHS).

2.1. Aytakonorus.

2.1.1. Kareropuu opranu3smMoB (aBTOTpOdBI, TeTepOTpo(dbl, MNPOIYLEHTH, KOHCYMEHTHI,
PEeIYyIICHTHI).

2.1.2. Dxonoruueckue (HakTopel, UX KiIaccUpUKaus U AeicTBHe. AOunorndyeckue (akTOpPHI:
KIuMaTHueckue (Jayuuctast sHeprust CosHla, TemrepaTypa, OCaJKu, BIaXXHOCTh, MOJIBUKHOCTh
BO3AYIIHBIX MAacC, JaBlieHHE, HOHHU3UPYIOIIUE W3IyuyeHHs), Tomorpadguueckue (HaKTopsl
(BBICOTA, DKCIIO3MIIMS CKJIOHA, KPYTH3HA CKJIOHA), COCTaB cpeabl (COCTaB BO3MyXa, COCTaB
BOJIHOM Cpefbl, COCTaB M0YB), KOCMHUECKUE U BBICOKOTEMIIEpaTypHbie. bruotnueckue ¢akropsr.
['oMoTunuyeckue M TeTepOTUNIHYECKHUE OTHOIICHMS] MEXIYy >KHUBBIMU OpraHu3Mamu. Buisl
cuMOuno3a: KooIepauusi, MEXKBHUIOBas B3aUMOIIOMOIb, KOMMEHCAJIN3M, MyTyalu3M. Bumis
aHTHOMO3a: KOHKYpPEHIUs, XUIITHUYECTBO, Napa3sutu3M. HelTpanusm kak hopma OHMOTHYECKHX
B3aMMOOTHOIIEHUH. broTHueckoe BIUsSHHE Ha pacTeHHs (300TreHHbIe OMOTHYecKHe (HaKTOpPHI,
dbuToreHHbIe OMOTHYECKHE (AKTOPHI).

2.1.3. 3aKOHOMEpPHOCTH BO3ACUCTBUS (HAKTOPOB CpEIbl Ha OPraHMU3MbI: 3aKOH MHHHUMYyMa
JIn6uxa. 3akon numutupyromux dakropos [lendopaa.

2.1.4. Peaknusi OpraHu3MOB Ha M3MEHEHHE YPOBHS SKOJIOTHYECKUX (DAaKTOPOB: M3MEHYMBOCTb,
ajianTanus.

2.1.5. Dkonoruyeckas HyIla OpraHu3Ma.

2.2. DKOJIOTHSI TOMYJISAIUHN (JIEMIKOJIOTHSI).

2.2.1. Ilonynsuus. Paguyc akTUBHOCTH.

2.2.2. Pazmep nomymsinuu (TOMYJISAIIMOHHBIE 3aKOHBI ).

2.2.3. Bo3pacTHas 1 10JI0Basi CTPYKTypa MOMYJIALHUM.
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2.2.4. IIpocTpaHCTBEHHAs U 3TOJOTHYECKASI CTPYKTYpa MOMYJIALNH.

2.2.5. JluHamM#Ka TOMYJSIIMA: KPUBBIC BBDKUBAHUS, POCT TOMYJSIIAM W KPHUBBIE POCTa,
KoJIe0aHUsl YUCICHHOCTH MOMYJIALUH.

2.3. Dkosorust coo0IIeCTB (CHHIKOIOTHA).

2.3.1. buornenos. buoror.

2.3.2. Tpoduyeckasi CTpyKTypa OUOIICHO30B: MUILEBbIC TN U CETH, YKOJOTUICCKHIE THPaAMUIbI
(mupaMuIbl YUCIEHHOCTH, OMOMAcC W JHEPTHi), 3aKOHOMEPHOCTH TPOPUUIECKOTO 000poTa B
OuoreHose.

2.3.3. BwumoBas cTpykTypa OHOIIEHO30B: B3aMMOOTHOIICHHUS MEXIy OpraHu3MaMu
(BHYTPUBHUOBAasE W MEXKBHUIOBAas KOHKYPEHIUS, XHUIIHUYECTBO), BIHUSHUEC aOMOTHYECKHX
(haKTOpOB CpeIbI.

2.3.4. IlpocTpaHCTBEHHAs! CTPYKTypa OUOIIEHO30B.

2.3.5. Dxonornyeckue HAIIHU BHUIOB B COOOIIECTBAX.

2.3.6. 3aKOHOMEPHOCTH CaMOPETYJISIIUU OUOIIEHO30B, YKOJIOTHYECKOE TyOIupoBaHue.

2.3.7. buopaznoobOpazue.

2.3.8. buoreoneHos. Jxocucrema.

2.3.9. CTpyKTypa 3KOCUCTEM.

2.3.10. ®OYHKIMOHMpPOBAaHUE (IMHAMHKA) D3KOCHUCTEM: KpPYrOBOPOT OHOTIE€HHBIX 3JIEMEHTOB
(yrnepona, azota, hochopa, cepbl), TOMEOCTa3 IKOCUCTEMBI, CYKIIECCHS.

Pa3nes 3. DiieMeHTBI IKOJI0TH4e€CKOr0 HOPMHPOBAHMS.

3.1. IlpenenbHO JOMYyCTHUMBbIE KOHLEHTpAUMU [UIsi BO3ayxa (MpedenbHO —JOIMyCTHMAas
KOHIIGHTPALUsl XMMHUYECKOTO BElIecTBa B BO3AyXe paboueil 30HBI, MPEAENbHO JOMYyCTHMAast
MaKkcHMasbHas pa3oBasi KOHIIEHTpAIUsi XMMUYECKOTO BELIECTBA B BO3JyXE HACEJIECHHBIX MECT,
IpeJeNbHO JOMyCTUMAasi CPeIHECYTOYHAs KOHIIGHTPALUs XWMHYECKOTO BEIIeCTBa B BO3/AyXe
HaceJeHHBIX MecT). [IpenenbHo AOMyCTUMBII BBIOpOC.

3.2. IlpenenbHO JOMYCTUMbIE KOHIIEHTPALUU JIJISl BOABI (TIPEJEIbHO JOMYyCTHUMAasi KOHIICHTPAIUS
XMMHYECKOTO BEIECTBA B BOJIE€ BOJHBIX OOBEKTOB XO3SIMCTBEHHO-TIUTHEBOIO M KYJIbTYpPHO-
OBITOBOTO BOJIOMONIL30BAHUS, IPEACTHHO JAOMYCTUMAsT KOHIICHTPAIUS XUMUYECKOTO BEIIECTBA B
BOJIE BOJHBIX OOBEKTOB, UMEIOLINX PHIOOXO03SNUCTBEHHOE 3HaueHue). HopMmatus gomycTUMoro
copoca.

Pa3znea 4. 3arpsizHeHue OKpYy:Kalouiei cpeabl.

4.1. Xumnueckue 3arps3HEHHE M €ro OTJaleHHble nocieacTtBus. KucinotHeie noxau. CMor.
PannoaktuBHOoe 3arpsizHeHue. KceHOOMOTHMKH (TsKeNble METaulbl, NECTHIMIbI, CTOHKHE
OpTaHWYECKHUE 3arpsS3HUTENH, TOJUIMKINYECKHEe ¥ TallOTEHUPOBAHHBIE apOMaTHYECKHE
yraeBonopoabl, (ppeonsl). Knaccudukanus 3arps3HSIONMX BEIIECTB MO CTENEHU OMACHOCTH.
CynepaKOTOKCHKAHThl  (MOJUXJIOPUPOBAHHBIE  OM(EHWIBI, UOKCHHBI). buojormueckoe
3arpsi3HEHHeE.

4.2. ®dusnueckoe 3arps3HeHue (paguallioOHHOE, JIEKTPOMAarHUTHOE, IITYMOBOE, BUOpaIMOHHOE,
TEIIOBOE, CBETOBOE), €r0 UICTOYHHUKH U MOCJIEICTBUS AJIs KUBBIX OPTaHHU3MOB.

O011ee KOMUYeCcTBO pa3aeoB — 4.
4 O0beM yueOHO# JUCHUIJIMHBI

o B 3ayeTHBIX B akamem.
Buapr yaeOHO# paboThI

eIMHULIaX qacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IIaHY 3,0 108
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHSI: 0,88 32
Jlexunu (Jlek) 0,44 16
[Tpaktrueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,12 76
CaMOCTOSTETbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI 38
KoHTakTHas paboTa — MpOMEKyTOUHAs ATTECTAIIHS 2,12 0,2
[ToaroroBka K 3a4ery 37,8

Buabl KOHTpOJISA: 3ayer
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Bunast yueOHOI paboThI B sauetnbix B actp. yacax
eIUHMIIAX
O01as TPyA0eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY IIaHY 3,0 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 24
Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP): 2,12 57
CaMOCTOSTEeTbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI 28,5
KonTakTHas paboTa — MpOMEeKyTOUYHAsL aTTECTAIHS 2,12 0,15
IToaroToBKa K 3a4eTy 28,35
Buabl KOHTpOJIA: 3a4yeT

AHHOTanusa padoyeil NPOrpaMMspl JUCHHILJIMHBI
«Hayku o 3emuie» (b1.B./[B.06.01)

1 Ieap AMCHUIUIMHBI - GOPMHUPOBAHUE IEJIOCTHOTO CUCTEMHOT'O MPEICTABICHUS O
3emne u reocdepax, HUX CTPOCHUHU, (PYHKIMOHUPOBAHMU U B3aUMOCBS3SIX, METOAAX
UCCIIEIOBAaHMSI T€0IKOCUCTEM PA3JINYHBIX YPOBHEH HEpapXHH.

2 B pe3yabtare M3ydyeHHsl AUCHUIUIMHBI 00y4yalouiuiicss Mo mporpamme GakaJjab-
puAaTa J10JIKeH:

Obnadams cnenyromumu oodmenpodeccnoHanbHbiMu (OITK) komneTeHusIMu:

— CHOCOOHOCTH HCIIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAY4YHbIE 3aKOHBI IS
MOHUMAaHUS OKpPY’Karolero Mupa u sisineHuii npupost (OIK-3);

- CIIOCOOHOCTHIO IIPUMEHSITh COBpPEMEHHBIE METObI UCCIIETIOBAHUS
TEXHOJOTMYECKHX IMPOLIECCOB M MPUPOJIHBIX CPell, UCIOJIb30BaTh KOMIIBIOTEPHBIE CPENICTBA B
Hay4HO-HccieoBarenbekoit padore (ITK-14).

3namo:

- T'€HE3UC, PAa3BUTHUE, CTPOCHUE U (PYHKIIMOHUPOBaHHE 000JI0UYEK 3eMIIH;

- MIPOLIECCHI U SIBJICHUS, POUCXOISAIINX B HEXKUBOU U )KMBOU IPUPOJIE;

- rJIaBHBIC 3aKOHOMEPHOCTH B3aUMOJEHCTBUS Teochep;

- METOJIbl UCCIIEJIOBAHUSI T€OCUCTEM M MPHUEMbl MOJCIWPOBAHUS JJIS MOTYUYCHHUS
OOBEKTUBHBIX PE3YJILTATOB.

Ymems:

- OPHEHTUPOBATHCS B TEPMUHOJIOTHH T'€03KOJIOTHUECKUX HAYK;

- paboTaTh ¢ IUTEpaTypHBIMH HCTOUYHHUKAMHM, KapTamH, rpadukamu, guarpaMmamMu
U PaCYCTHBIMU CXEMaMHU, JIS)KAIUMHU B UX OCHOBE.

Braoemy:

- BO3MOXXHOCTSIMH COBPEMEHHBIX HAYYHBIX METOJOB IIO3HAHUS TMPHPOABI Ha
ypOBHE, HEOOXOIMMOM Ui PELICHHS 3a/ad, UMEIOUINX €CTECTBEHHOHAY4YHOE COepKaHhe U
BO3HUKAIOIIUX TPU BHIMOTHEHUH TPO(HECCHOHATBHBIX (YHKITUH.

3 Kparkoe cogepxkaHue TUCHUILINHBI:

Beenenue. Ilpenmer u Mmerons! Hayk o 3emie. Kpatkue ncropuueckue cseneHus. 3aaun
U MECTO Kypca B IOJIFOTOBKE CIEIHAIMCTA B 00JIACTH OXPAHbI OKPYKAIOIIEH CPEIbl.

Pazgen 1. I'eosiorus.

Ctpoenne, coctossHue 3emMiIuM M 3eMHOM KOpbhl. DHU3UKO-XMMUYECKHMH COCTaB U
arperaTHoOe COCTOSIHME BELIECTBA 3EMIIH.

BemectBennsiii cocraB 3emMHOM Kophl. [loHsatme kmapka. MuHepanbl:  (GopMbI
HaXOKJCHUS MUHEPAJIOB, CHHTOHUH, METO/IbI OTIPE/ICTICHHUSI.

[Ipomeccyl BHemHeW JUHAMUKH (9K30T€HHBIC Tporecchl). [Iporecchl rumeprenesa
(oOpa3oBaHueE ITIOBUANBHBIX O0TJIOKEHUH). Kopa BeIBETpUBaHMSL.

['paBuTanmonHmbIe MPOIIECCHI (o6pa3oBaHue KOJUTFOBUAJTbHBIX OTJIOXKEHUH ).
['eosnornyeckas nesTeNbHOCTh BeTpa, Aedusiluss W Koppasus. ['eomormueckas AesTeIbHOCTD
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MOBEPXHOCTHBIX BOJ (0Opa3zoBaHue (IIOBHAIBHBIX OTIOKEHUN): TNIOCKOCTHON CKJIIOHOBBIN CTOK
(oOpa3zoBaHue NETIOBUATBHBIX OTJIOKEHHUI), BpEMEHHBIE PYCIIOBBIC MOTOKH, JNESTEIBHOCTh PEK
(MeXeHb, TaBOJIOK, peyHas 3po3usi, 00pa30BaHUE AJUTIOBHAJIBHBIX OTJIOXKEHUHU, (OpMHUpPOBAHUE
NOWMBI PEKH, YCThsl PEK — JeNIbTa U 3cTyapuil). ['eonornueckas nesTenbHOCT 03ep U OOJIOT.

[Tpomeccsl GopMupoBaHUs, COCTaB M CBOWCTBAa TMOM3eMHBIX Box. Kiraccudukamms
noa3emMHubIX BoA. [louBeHHbie Boabl. BepxoBoaka. HanopHeie Boapl. Pecypcehl moa3eMHbIX BOJ.
banancoBble pacyeThl 3amacoB W KayecTBa IOJ3E€MHBIX BOA. BnusHue uHXEHEpHO-
XO3SIMCTBEHHOM AEATEIbHOCTH Ha MOJA3EMHBIE BOJIBI.

[Tporieccyl BHYTpEHHEH MTWHAMHUKHU (SHIOTCHHBIC MPOIECCHl). JIBMKEHUS 3€MHON KOPBHI.
Cknamguatele  HapyuieHus.  Pa3peiBHbIE — HapyuieHus.  3emieTpsceHus.  MarmaTusm.
Metamopduzm.

Pazpnen 2. [louBoBeneHuE.

[Tonsstue o mouse. Ponp mouBel B OmocdepHbix mporeccax. DakToOpbl U YCIOBHS
nouBooOpa3oBaHus. KOHTUHEHTANbHBIC TUICHCTOIICHOBBIE OTJIOKEHHUS. | paHylIoMeTpHYecKui
cocTaB NO0YBbl. DU3NUYECKUE CBOMCTBA NIOYBBI.

buonornueckue ¢akTopsl MOoYBOOOpa3zoBaHUA. JleATENBHOCTh BBICHIMX PACTCHHIA.
JlesiTenbHOCTh MOYBEHHBIX JKUBOTHBIX. JlesITENbHOCTh MOYBEHHBIX MHKPOOPraHU3MOB. DakTop
KJIMMata B Mo4BooOpazoBaHuu. PakTop penbeda B MOYBOOOPA30BAHUH.

Obmass cxema mnouBooOpa3oBaTenbHOr0 mporecca. Craguu B pa3BUTUHU  IOYB.
[TouBooOpa3zoBaTeNbHBIE MPOILECCHl KaK pe3ylibTaTa JEPHOBOTO (TyMYCOBO-aKKYMYJISITUBHOTO),
MOA30JIUCTOTO, OOJOTHOTO (THAPOMOP(HOTO), JIATEPUTHOTO, COJIOHIIOBOTO (TAJIOTEHHOTO) THUITOB
OYBOOOOPA30BAHMSL.

dopMupoBaHrue MOYBEHHOTo mpoduisa. OpraHMYecKoe BEHIECTBO MOYB. [ yMycOBBIC
KHUCTIOTHI, (PYJTBBOKUCIIOTHI, TYMUH. 3HAaY€HHE TymMyca B MOYBOOOpA30BaHUU, IUIOJOPOAMH U
MMUTAaHUU PACTECHHIA.

OcHOBHBIE THIIBI W CBOWCTBA TIOYB IO IMOYBEHHO-TEOTPAUUECKUM 3aKOHAM.
Knaccudukamnms mous.

MopenupoBanue ¥ TNPOTHO3UPOBAHHME  TOYBEHHBIX  MpoleccoB.  Mojenu
pacnpocTpaHeHus 3arpA3HIIOLINX BEUIECTB B TOYBEHHOM CIIOE.

Oxpana nouB. [lnogopoaue mouB, GakTOphl U YCIOBUS TIOAOPOANs. BrusHue denoBeka
Ha TOYBEHHBIH MOKPOB. V3MeHeHus Mo4B MpPH OCBOEHUHU, MEIHOpALMM U PEKyJIbTUBALIMU.
Dpo3ust W JAerpajanus MOYB. ODKOHOMHUYECKAas OILIEHKAa IOYB — arponpoU3BOACTBEHHAs
rpyHNIUpOBKa, OOHUTUPOBKA MTOYB.

Paznen 3. 'uaposorus.

OcHoBbl ruapoMerpur. KpyroBopot Boasl B npupoje. Tpu rpynmnsl BOJHBIX 00BEKTOB:
BOJIOTOKH, BOJOEMEBIL, 0COOLIE BOIHELIE OOBEKTEI.

OO0mue 3aKOHOMEPHOCTH THJPOJOTrHYeckuXx mpoueccoB. [lonstus BomocOopa,
BOJIOpa3aena, ruaporpapuueckoil cetd. [Haposornyeckuid pexuM U THIPOJIOTUYECKHE
MPOLIECCHI, THIPOJIOTUYECKUE XapaKTEPUCTUKH BOJHOTO 00beKTa. [ 'maponorust pek. TUmbl pex.
Mopdonorust u mopdomerpust peku u ee OacceliHa. Bomnblii pexum peku, ero ¢asbl.
I'maporpad pexu. Peunoit crok. JIBmkeHue BOAbI B pekax. J[MHaAMUMKa pPEYHOTO TMOTOKA.
Y cTON4YUBOCTL pycia.

I'upponorust o3ep. Kiaccudukammust o3ep. Mopdonorus u  mopdomerpust  o3ep.
I'unponornyeckas cTpykTypa o3epa. Boausiit 0ananc ozepa. TernaoBoil pexxum o3epa.

I'uaponorus 6omot. Knaccudukamus 6o1o0t. Ctpykrypa 6010T. BogHsiii pexum 6osoTa.

BopHo-6anaHcoBble pacyeThl pa3InyHbIX 0OBEKTOB.

Bonoxpanunuma. Pacuer perynupoBaHuss CTOKa M TpaHcopMmanuu MaBOJIKOB
BoZOXpaHWIHIaMu. Pacuer moTepb BoJibl U3 BOJOXpaHUINIL. BO10X03SICTBEHHBIE pacyeThI.

Paznen 4. KnumaTosiorust 1 METEOPOJIOTHS.

CocraB wm crpoenue armochepsl. BepTukanpbHOoe pacwieHeHHE aTMOC(hEepHl.
Mexnynapoanas cranmaptHas atmocdepa. ComHeuHass WM 3eMHas paauamus. PaguanuoHHBINA
Oananc maHeTsl 3emiis. TemnoBoii pesxkuM aTMocdephl U IEPEHOC TeTlIa.
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Boansrit pexxum armocdepsr. Tymansl n ob6naka. Ocaaku. OCHOBHBIE 3aKOHOMEPHOCTH
aTMOoCc(epHBIX IBIKEHUN. DIEMEHTHI 001el TUPKYISIIUU aTMOC(HEPHI.

Knumar u xnmmarooOpasyromue ¢aktopbl. PopMUpoBaHHME MU JAMHAMUKA KIUMaTa.
AHTPONOTreHHOE BIMSAHNE HA KIMMAT 3eMJIM. MUKpPOKJIUMAT U (PUTOKIMMAT.

MeTteoposnoruieckue HaOIIOACHUS U TPOTHO3bI.

Pazpen 5. JlanmmadroBenenue.

Knaccudukammss reocucrem. Jlanmmapt wu reocucrema. JlammmadTHas cdepa.
I'eorpaduueckast 30HAJIBHOCTb, COBPEMEHHBIE M MCTOPHYECKHE (HAKTOPBHl 30HAIBHOCTH.
ABOHAJIBHOCTh KakK BceoOmas reorpaduyeckas 3aKOHOMEPHOCTh. BhicoTHas reorpaduyeckas
30HAJIHOCTb.

Jlangmadt kak ocHoBHas (u3MKO-TeorpaduUecKas €IUHHUIIA. [Tpupoaubie
komroHeHThl.  CoctaB M cTpykTypa naHamadra, mMopdoiorus jganamadra.  Danus Kak
3JIeMEHTapHasi cocTaBHas yacTh Janamadra. PasButue nanmgmadra.

Cuctemaruka mnangmagToB. Tumsl mangmagpToB. OCHOBHBIE TNPHUHLIMIBI  (PHU3HKO-
reorpauueckoro paioOHUPOBAHUSI.

Jlangmapt Kak  OOBEKT  MPHUPOJOINONIG30BAHHMS M ONEpallMOHHAs  eIWHUIA
3emieycrpoiictBa. ConuanbHO-3KOJIOTHYECKass W OKOHOMHUYECKash OLICHKH JIaHJIa(ToB.
PecypcHblil, 3KOJIOTHUYECKUH, YCTOHYMBOCTH M (PYHKUMOHAIBHBIM MOTEHUUANB! JaHgmapTa u
OCHOBHBIE METO/IbI UX OLICHKH.

O011ee KOMUYECTBO pa3aeioB — 5.

4 O0beM yueOHOM TUCUUIIJIMHBI
Buapr yaeOHO# paboThI B saueTeIx B akanmem. yacax
€IMHULIAX

OO0mas TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 48
Jlexunu (Jlek) 0,44 16
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrositesibHas padora (CP) 1,67 96
KoHTakTHas camocTosATebHas paboTa 167 0,4
CaMOCTOSTETbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 95,6
Buja xkoHTpOJIS: 3a4eT ¢ OLEHKOH

N B 3aueTHbIX B actponom.
Bunast yueOHOI paboThI

€IMHULIAX yacax

OO0masi TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,33 36
Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas pa6ora (CP) 1,67 72
KonTakTHas camocTosiTenibHas paboTa 167 0,3
CaMOCTOSTETbHOE U3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI ’ 71,7
Buja xkoHTpOJIS: 3a4eT ¢ OLCHKOMH

AHHOTauA padoyeil NPOrpaMMbl JUCHHUIJIMHBI

«I'eodkogorusi» (51.B.J1B.06.02)
1 Ieab AMCHUMILIHHBI - GOPMHUPOBAHUE LEIOCTHOTO CHCTEMHOTO TPEACTABICHUS O
3emiie U reocepax, HX CTPOEHUH, (PYHKIMOHUPOBAHUH M B3AaMMOCBS3SX, METOIAX
UCCIIEN0BAHNS T€0KOCUCTEM Pa3JIMYHBIX YPOBHEU HEPAPXUH.
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2 B pe3yabTaTe uU3ydYeHHMs IUCUMIUIMHBI oOydauiydiics N0 mnporpamMme
O0akaJlaBpHAaTAa J0JI/KeH:

Obnadams cnenyomuMu 001enpodhecCHOHATFHBIMA KOMIIETEHITUSMH:

- CIIOCOOHOCTh HMCIOJIb30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI IS
MOHUMAaHHMsI OKPYKafoIIero Mupa u sieenuit mpupos! (OI1K-3);

- CIIOCOOHOCTBIO IIPUMEHSITh COBPEMEHHBIE METObI UCCIIEI0BAHUS
TEXHOJOTMYECKHUX IMPOLIECCOB M MPUPOJIHBIX CPell, UCIOIb30BaTh KOMIIBIOTEPHBIE CPENICTBA B
Hay4HO-HccieaoBarenbekoit padore (ITK-14).

3namo:

- T'€HE3UC, PAa3BUTHUE, CTPOCHUE U (PYHKIIMOHUPOBAHHE 000JI0UYEK 3eMIIH;

- MIPOLIECCHI U SIBJICHUS, IPOUCXOIAIINE B HEXKUBOM U AKUBOU MPUPOJE;

- TJIaBHBIE 3aKOHOMEPHOCTH B3aMMOJIEHCTBHS reocdep;

- METOJIbl UCCIIEJIOBAHUSI TE€OCUCTEM M MPHUEMbl MOJCIHWPOBAHUS AJIS MOTYUYCHHUS
OOBEKTUBHBIX PE3YJILTATOB.

Ymems:

- OPUEHTHUPOBATHCS B TEPMUHOJIOTUU T€OIKOJIOTUYECKUX HAYK;

- pabotaTh €  JHUTEpPaTypHbIMH  HCTOYHUKAMH, KapTamH, rpaukamu,
JMarpaMMaMH ¥ pacueTHBIMU CXEMaMH, JIEXKAIIUMU B UX OCHOBE.

Braoemy:

- COBPEMECHHBIMU HAYYHBIMUA METO/IaMH MTO3HAHUS IPUPOJIBI HA YPOBHE, HEOOXOIUMOM
JUIsL pelIeHHs] 3ajad, MMEIOIUX EeCTeCTBEHHOHAY4YHOE COJAEpKaHHE M BO3HUKAIOIIUX MpU
BBITIOJIHEHUH MTPO(PECCUOHATBHBIX (DYHKITHIA.

3 Kpatkoe cogep:kanue TUCHUIIIUHBI

Bsenenue. IIpenmer u Meronsl I'eoskonorun. KpaTkue nctopuiueckue cBeACHU. 3a1auu
U MECTO Kypca B IOJITOTOBKE CHEIHAIMCTA B 00JIACTH OXPAHbI OKPYKAIOIIEH CPEIbl.

Paznen 1. I'eosiorust u ruiporeosiorusi.

Ctpoenue, cocTosiHue 3eMiId W 3eMHON KOpbl. DU3MKO-XUMUYECKHMH COCTaB U
arperaTHoOe COCTOSIHME BELIECTBA 3EMIIH.

BemecTtBennslii coctaB 3eMHOW KOpbl. [loHsTue kiapka. MuHepansl:  GOpMBI
HAXO0X/JIEHUS MUHEPAJIOB, CHHTOHUU, METO/bI OTIPEICICHUSI.

[Ipomecchl BHemHeW AWHAMUKH (PK30TE€HHBIE TMpoIecchl). [Iporeccsl rumepreHesa
(oOpa3oBaHueE TIOBUANBHBIX O0TJIOKEHUH). Kopa BeIBETpUBaHMSL.

['paBUTAIMOHHBIE  TPOIIECCHI (oOGpa3oBanue KOJUTFOBUAJIBHBIX  OTJIOKEHUH).
l'eonorudeckast AesITeNbHOCTh BeTpa, nedisanus U koppasus. ['eonormueckas AesTeIbHOCTh
MOBEPXHOCTHBIX BOJ (0Opa3zoBaHue (IIOBHAIBHBIX OTJIOKEHHUMN): TNIOCKOCTHON CKJIOHOBBIN CTOK
(oOpa3zoBaHue NETIOBUATBHBIX OTJIOKEHHUI), BpEMEHHBIE PYCIIOBBIC MOTOKH, JNESTEIBHOCTh PEK
(MeXeHb, TaBOJIOK, peyHas 3po3usi, 00pa30BaHUE AJUTIOBHAJIBHBIX OTJIOXKEHUU, (OpMHUpPOBAHUE
NOWMBI PEKH, YCThsl PEK — JeNIbTa U 3cTyapuil). ['eonoruueckas 1esTenbHOCTh 03ep U OOJIOT.

[Ipomeccsl (popmupoBaHUs, COCTAaB M CBOWCTBA MOA3EMHBIX BojA. Kiaccudbukarus
noa3emMHubIX BoA. [louBeHHbie Boabl. BepxoBoaka. HanopHeie Boapl. Pecypchl moa3eMHbIX BOJ.
banancoBble pacyeThl 3amacoB W KayecTBa IOJ3EMHBIX BOA. BiusHue uHXXEHEpHO-
XO3SIMCTBEHHOM AEATEIbHOCTH Ha MOJA3EMHBIEC BOJIBI.

[Iporecchl BHYTpEHHEW TUHAMUKH (PHIOTEHHBIE MPOIECChl). [[BH)KEHMsI 36MHOM KOPBI.
Cknaguatele  HapyuieHus.  Pa3peiBHbIE — HapyuieHus.  3emyeTpsceHus.  MarmaTusm.
Metamopduzm.

Paznen 2. IlouBoBeieHUE.

[Tonsitue o moume. Pomp mouBsl B OmocepHbIX mporeccax. DakTopsl U YCIOBUS
nouBooOpa3oBaHus. KOHTUHEHTANBHBIC TUICHCTOIICHOBBIE OTJIOKEHHUS. | paHylIoMeTpHuecKuid
cocTaB NOYBbl. PU3UUYECKUE CBOMCTBA NIOYBBI.

Buonornveckue ¢akTtopsl NOYBOOOpa3zoBaHUA. JleATENBHOCTh BBICIIMX PACTCHUH.
JlesiTenbHOCTh MOYBEHHBIX JKUBOTHBIX. JleSTENbHOCTh MOYBEHHBIX MHKPOOPraHU3MOB. PakTop
KJIMMata B Mo4BooOpazoBaHuu. PakTop penbeda B MOYBOOOPA30BAHUH.
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O6mas cxema nouBooOpa3oBaTenbHOro mnpouecca. Crtaauu B Pa3BUTUU  IOYB.
[TouBoOoOpazoBaTenbHBIE MPOIECCHl KaK pe3ysibTaTa JAEPHOBOrO (TyMyCOBO-aKKYMYJISSTUBHOTO),
MOA30JIUCTOT0, OOJOTHOTO (THAPOMOP(HOTO), JIATEPUTHOTO, COJIOHIIOBOTO (TAJIOTEHHOTO) THUITOB
OYBOOOOPA30BAHMSL.

®dopmupoBaHre MOYBEHHOTO mpoduiss. OpraHudeckoe BEMIECTBO IOYB. | 'yMycCOBBIE
KHUCTIOTHI, (PYJTBBOKUCIIOTHI, TYMUH. 3HAa4YeHHE TymMyca B MOYBOOOpA30BaHUM, IUIOJOPOAMH U
MUTAaHUU PACTECHHIA.

OcHOBHBIE THIIBI W CBOHCTBA IOYB IO TIOYBEHHO-reorpauueckuM 3aKoHaM.
Knaccudukamms mous.

MogenupoBaHie W TPOTHO3MPOBAHHME  IOYBEHHBIX  IPOLECCOB.  Mojenu
pacnpocTpaHeHus 3arpsA3HSIOUINX BEUIECTB B TOYBEHHOM CIIOE.

Oxpana nous. [lnogopoaue mous, GakToOpsl U yCIOBUS MJIOJ0pOaAUs. BiusHue yenoBeka
Ha TOYBEHHBIH MOKPOB. V3MeHeHus Mo4B MpPH OCBOEHUHU, MEIHOpALMM U PEKyJIbTUBALIHU.
Opo3us u Jerpajanys TMOYB. ODKOHOMHYECKAas OLIEHKAa II0YB — arponpoM3BOJICTBEHHAsS
rpyNIUpOBKA, OOHUTUPOBKA MTOYB.

Paznen 3. 'unposiorus.

OcHoBbl ruapomerpuu. KpyroBopot Bozsl B npupoje. Tpu rpynmnbl BOJHBIX 00BEKTOB:
BOJIOTOKH, BOJOEMEBI, 0COOLIE BOIHEIE OOBEKTEI.

OO0mue 3aKOHOMEPHOCTH THJIpOJOoruueckux mpoueccoB. [lonsatus BogocOopa,
BOJIOpasena, ruaporpaduueckoil cetd. [Haposornyeckuid pexuM U THIPOJIOTHYECKHE
MPOLIECCHI, THIPOJIOTUYECKUE XapaKTEPUCTUKH BOJHOTO 00bekTa. I'maponorust pek. TUmsl pex.
Mopdonorust u mopdomerpust peku u ee OacceliHa. Bopsblii pexum peku, ero ¢asbl.
I'upporpad pexu. Peunoit crok. J[BmkeHue BOAbI B pekax. J[MHaAMUKa pPEYHOTO TMOTOKA.
Y cTON4YUBOCTH pycia.

['mpponorust o3ep. Knaccuduxamus ozep. Mopdomoruss u  Mopdomerpus o03ep.
I'unponoruyeckas cTpykTypa o3epa. Boauslit Oananc ozepa. TernaoBoil pexxum o3epa.

I'uaponorust 6onot. Kimaccudukamnus 6omot. Ctpykrypa 6050T. BogHsbiii pesxxum 60s0Ta.

Boano-0anancoBbie pacyeTsl pa3IHuHbIX 0OBEKTOB.

Bogoxpanunuma. Pacuer perynupoBaHusi CcTOKa U TpaHChOpMaluu IaBOIKOB
BOJIOXpaHWIHIIAMU. PacueT moTepb BOJbI U3 BOJOXPAHUIHII. BOTOX03SIIICTBEHHBIE pACUETHI.

Paszpnen 4. KnumaToJsiorus 1 METEOPOJIOTHS.

CocraB u crtpoeHue armocepsl. BepTukampHOe pacuieHeHHE  aTMOC(EepBbI.
Mexnynapoanas cranmaptHas atmocdepa. ConmHeuHas M 3eMHas paauarus. PaguanuoHHBINA
Oananc maHeTsl 3emiis. TemnoBoii pesxkuM aTMocdepsl U IEPEHOC TerwIa.

Boansrit pexxum armocdepsr. Tymansl u obmaka. Ocagku. OCHOBHBIE 3aKOHOMEPHOCTH
aTMOoCc(epHBIX IBIKEHUN. DIEMEHTHI 00Iel TUPKYISIIUU aTMOC(HEPHI.

Knumatr u xnmmarooOpasyromue ¢axtopel. dopMmupoBaHre M JUHAMHKA KJIMMAarta.
AHTpPOIIOTEHHOE BIUSHUE Ha KIUMAT 3eMITu. MUKpOKIUMAT U (PUTOKIMMAT.

Meteoposoruueckre HaONOAeHNUS U IPOTHO3HI.

Pazpen 5. JlanmmadroBenenwue.

Knaccudukanmst reocucrem. Jlangmadr wu reocucrema. Jlammmadrtras cdepa.
l'eorpaduueckast 30HAJIBHOCTb, COBPEMEHHBIE M HCTOPHUYECKHE (HAKTOPHl 30HAIBHOCTH.
ABOHAJIBHOCTh KakK BceoOmas reorpaduueckas 3aKOHOMEPHOCTh. BhicoTHas reorpaduyeckas
30HAJIHOCTb.

Jlangmragt kak oOcCHOBHas — (¢u3HKO-reorpaduyueckas eaUHUIIA. [Tpupoaubie
komroHeHThl.  CoctaB M cTpykTypa jnaHamadra, mMopdoiorus jganamagdra.  Danus Kak
3JIeMEHTapHasi cocTaBHas yacTh Jlanamadra. PasButue nanmgmadra.

Cucremaruka mnangmagToB. Tumsl manamagpToB. OCHOBHBIE NPUHIUMBI  (UZUKO-
reorpauueckoro paioOHUPOBAHUSI.

Jlanmmadt Kak 0O0BEKT TPUPOJONONB3OBAHHMS W OMNEpAllMOHHAs  CIUHHUIIA
3emieycrporictBa. ConuanbHO-3KOJIOTHYECKass W OKOHOMHUYECKash OLICHKH JIaHJMIa(TOoB.
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PecypcHblii, KOJIOTMYECKUN, YCTOMYMBOCTH U (DYHKIIMOHAIBHBIA TMOTEHIMANBI JaHamadTa U
OCHOBHBIE METO/IbI UX OLICHKHU.

OO611ee KOIMYECTBO pa3aeiioB — .
4 O0beM TUCHUILTHHBI

B 3aueTHEBIX

Bunapr yaeOHO# paboThI S B akanmem. yacax

O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY IUIaHY 4.0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS 1,33 48
Jlexmn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP) 1,67 96
KoHTakTHas camocTosATebHas paboTa 167 0,4
CamocrosiTeIbHOE U3YUCHUE PA3ICIIOB TUCIUILIIMHBI ' 95,6
Bua konTpoJs: 3a4eT ¢ OLICHKOH

. B 3auyeTHBIX B actponom.
Bunapr yaeGHO# paboThI

€IMHULIAX yacax

Oo0masi TpyA0eMKOCTh IMCUMILJIMHBI 10 Y4eOHOMY IJIaHY 4,0 108
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 36
Jlexnuu (Jlek) 0,44 12
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP) 1,67 72
KoHTakTHasi camocTosATebHas paboTa 167 0,3
CaMocCTOATEIbHOE N3YUEHHE PA3ESIOB JUCHUIIINHBI ' 71,7
Bua konTposs: 3a4eT ¢ OL[CHKOH

AHHOTAIUsA padoyeil MPOrpaMmMbl JUCUUIIIMHBI

«buoxumus» (b1.B.J1B.07.01)

1 Ileab AUMCHMIUIMHBI — JaTh MPEACTaBICHHE O MHOTOOOpa3suu COETUHEHHI,
BCTPEUAIONINXCS B JKHBOW TMPHUPOJAE, XUMHUYECKOM COCTaBe OpPraHWU3MOB M (DYHKIMSIX
KOHKPETHBIX COEJAMHEHUH B KIIETKE, O OMOXMMHYECKUX MPEBPALLEHUSAX, B XO0Jle¢ KOTOPBIX
00pa3yroTcsi BEIIECTBA, COCTABISAIOIIAE CTPYKTYPHYIO OCHOBY KIJIETKH, KOJIUPYIOIIUE
O6rorH(OpPMaLIKIO, BHITOIHSIONINE PETYISATOPHYIO WM KaTaJuTHueckue QyHKIUHU, a TaKkKe O
OMOXMMHYECKHX TpOIleccax, JIekKAMUX B OCHOBE (U3MOJOTHH U IKU3HEACATEIHLHOCTH
OpraHu3Ma, U O Mpolleccax peryssiiuu MeTadbonu3mMa, 00pa3oBaHusl OMOJIOTUYECKU aKTUBHBIX
BEIIECTB, MOJJICPKAHMSI TOMEOCTa3a M 3allUThl KIETKH ¥ OpraHu3Ma B IEJIOM OT
arpecCUBHOTO  BO3ACUCTBHUS  (U3NYECKUX, XHUMHUYECKUX M OHMOJOrMYECKUX areHToB
OKPYXarOIIEeH CPedbL.

2 B pe3yabrare wu3ydYeHHsi JUCHUIUIMHBI O0y4YawIIMiicsi N0 mporpamme
O0akaJlaBpHAaTAa J10JI/KEH:

Obnadams CIeTyIOMUMA KOMITETCHITUSIMU

- CIIOCOOHOCTBIO  HUCHOJB30BaTh OCHOBHBIE E€CTECTBCHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaroIIero Mupa u sieenuit npupos! (OI1K-3);

- CIIOCOOHOCTHIO MPUMEHSTh COBPEMEHHBIE METOJBI HMCCIEIOBAHUS TEXHOJIOTHUYECKUX
MPOLECCOB U TMPUPOIHBIX Cpell, MHCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienoBareiabckoi padore (ITK-14).

3namo:

- XUMHYECKYI0O W TIPOCTPAHCTBEHHYIO CTPYKTYPBI, XMUMHUYECKHE, (PUINYECKUE H
($U3UKO-XMMHUYECKHE CBOMCTBA AMUHOKHUCIOT M HUX THPOU3BOAHBIX, OHOJIOTHYECKYIO POJIb
AMUHOKUCJIOT U UX MPOU3BOHBIX, METO/IbI BHIICTICHUS U MOTYYCHHS B YUCTOM BUJE, OCHOBHBIC
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OMOXMMHYECKHE MTPEBPALECHUS C YIaCTHEM aMUHOKHUCIIOT;

- CTPYKTYypY, CBOWMCTBA H OuoNornueckue QyHKIMU HanOoliee BaXKHBIX MENTHIOB;
CTPYKTYpy U MPOCTPAHCTBEHHYIO OpPraHM3aIMI0 OENKOB, METOIbl MX BBIJCICHUS M OUYHUCTKH,
OCHOBHBIE (DYHKLIUY;

- OCHOBHBIE IPOLIECCHI MPEBpaleHHs] OENKOB U MENTHAO0B B JKUBBIX OpraHHU3Max,
MEXaHHU3M pUOOCOMAIEHOTO CHHTE3a OEIKOB;

- CTpoeHHe U Kiaccudukanuio GepMEeHTOB, UX OCHOBHbIE CBOMCTBA, BUIIbI U POJIb
KO(EpPMEHTOB, MPOCTETHYECKHUX TPYII U APYTUX KOPAKTOPOB B (hEPMEHTATUBHOM KaTalH3e;

- XUMHUYECKYIO CTPYKTYpy U CTPOCHHE HYKJICO3HJIOB, HYKJICOTUIOB U Pa3IUUYHBIX
TUTIOB HYKJIEHHOBBIX KHUCIIOT, UX OCHOBHBIC CBOWMCTBA U OHOJOTHYECKHE (DYHKIIUU; MEXaHU3MBI
XpaHEHus1, Tepejaun Mo HAcleACTBY U peaju3aliu TeHeThdecko nHpopmanuu (MaTpUUYHBIE
OMOCHHTE3HI);

- KJIacCU(PUKALINIO0, XUMUYECKYIO CTPYKTYPY U CTPOEHHUE YTIIEBOJOB, UX U30MEPHUIO,
a TaKXe OCHOBHBIC (PU3UKO-XMMHUUYECKHE CBOMCTBA M PAa3HOOOpa3We BBIMOIHACMBIX WMHU
Ouosornueckux (PyHKIUH; OCHOBHBIC ITyTH META00JIM3Ma YTIICBOJIOB;

- KJIACCU(UKALIUIO U CTPOCHUE JIUMIUOB, TPOU3BOAHBIX JTUMHI0B, HX XUMUYECKHE,
buzndeckne W (HU3MKO-XMMHYECKHE CBOWMCTBA, a TaKXe pa3HOOOpa3ve BBITTOTHIEMBIX
Ounonornvecknx (pyHKIUNA; OCHOBHBIC MPHHIIMITBI OPTaHHU3AIMU M CTPOCHHS OHOJIOTHYECKHX
MeMOpaH, ux Ouojorndeckue (PyHKIIMH; OCHOBHBIE MYTH METa0OoJM3Ma JIUMUJIOB M >KUPHBIX
KHCIIOT.

Ymems:

- ONpEAENATh BO3MOXHBIE TYTH OWOCHHTE3a U PACIICIUICHHS KIFOUEBBIX
OMOJIOTHYECKUX COeUHEHUH (YTIEeBOI0B, TUMTUI0B, AMHHOKHUCIIOT);

- aHAIIM3UPOBATh POJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OHWOIOIUMEPOB U
BBISIBJISITH B3aUMOCBSI3b OMOXMMHYECKHUX MPOIIECCOB B KIIETKE;

- 3alHCHIBATh OTJENbHBIE (DEPMEHTATUBHBIC DPEAKINH, PACCUUTHIBATH CKOPOCTH
MPOTEKAIOIINUX MPEBPALLCHUI;

- aHAIIM3UPOBATH OTACIBHBIC TyTH META0OIU3Ma U X B3aHMOCBSI3b, PETYIISIIHIO;

- ONpEAENATh IO HCXOAHBIM JaHHBIM AaKTUBHOCTH (DEPMEHTOB, PACCUUTHIBATH
MOJICKYJISIPHYIO MacCcy OMOJIOTHYECKIX COCTUHEHUH.

Braoemy:

- MpUEeMaMH OIPENICTICHHsI CTPYKTYpPhl M Kjacca OWOJIOTMYECKUX COCIUHEHHA Ha
OCHOBE UX (PU3MKO-XUMHUUECKUX XapaKTEPUCTUK U KaUeCTBEHHBIX PEaKIIMii;

- METOJIaMU OTpeAeNIeHUs aKTUBHOCTH ()EPMEHTOB, NPOBEIACHUS OMOXMMHUYECKUX
MIPEBPAILCHHIA.

3 Kpartkoe conep:kanue TUCHUNIHHBI.

BBenenne. lctopus wusydenust Ouomoinekyn. [loHATHE O OMOTOTHYECKH AKTHUBHBIX
BElIeCTBAaX, KIIOUEBbIX MeTabonurtax, wMeTtabonmusme. CBs3p OHOXMMHUU C APYTUMHU
TUCIUIUIMHAMU. bBHOMONEKynbl, MX OCOOCHHOCTH W 3HA4YCHHE IS IKU3HEACSITeIbHOCTU
Opranu3moB. Mepapxus MONEKyIIpHOM OPraHU3aIMU KIIETOK.

1. AMMHOKHCJIOTHI M UX NPOU3BOIHbIEC, IENTH/IbI, 0eJTKH.

1.1. AMHMHOKHCIOTHI. XHMHUYECKOE CTPOCHHE, XUMHUYECKHE M (PU3UKO-XUMUUYECKHE
CBOICTBa, OMOIOTHYECKAsI POJIb B OPraHU3ME, METO/IbI TIOMYUSHUS! U BBIICICHUS U3 TIPUPOTHBIX
00BEKTOB, OCHOBHBIE OHMOXMMHUYECKHE pPEaKIUU C y4dacTHeM aMHHOKHCIOT. [IpomsBomHbie
AMHHOKHUCIIOT, UX Ouonorndyeckue (yHKIHH, XUMUYECKHE M (PU3MKO-XMMHUYECKUE CBOMCTBA,
MOJTy4eHue.

1.2. TIlentumel. XUMHUYECKOE CTPOCHHE U  TMPOCTPAHCTBEHHAs  OpraHU3alus,
XapaKTePUCTUKU TMENTUIHOW CBS3U, OWOJIOrMYecKas poJib B OpraHu3Me KaK peryssTopoB
OMOXMMHUYECKUX MPOLIECCOB, KOIOTHYeCcKas (PYHKIHS, NENTU/bI-aHTUONOTHKH.

1.3. bBenku. Xumuueckoe CTpOEHHUE U MPOCTPAHCTBEHHAs OpraHU3allvs, MEepBUYHAS,
BTOpUYHAS, TPETUYHASL U YETBEPTUYHAS CTPYKTYPHI OCIKOB, XUMHUECKUE U (PU3UKO-XUMHYECKHE
CBOMCTBa OCIKOB M UX PacTBOPOB, MHOTooOpaszwe OHOJIOTHYEeCKUX (YHKIUH, METOIbI
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BBIJIEJICHUS] U3 TPUPOJHBIX OOBEKTOB, OYUCTKH M KAU€CTBEHHOTO M KOJMYECTBEHHOTO aHalln3a,
METO/IbI UCCIIEIOBAHUS CTPOCHUS U CTPYKTYPBHI.

14. ®epments. Ilpupoma depmentoB, ux crtpoeHue, cocraB. Kiaccudukanus
(GEepMEHTOB MO THIY KAaTaTU3UPYyEeMbIX MMM PEaKIUi, OCHOBHBIE CBOWCTBA (PEPMEHTOB Kak
OenkoB u Omokatanu3aropoB. CpaBHeHHE (EPMEHTOB C XUMHUUYECKHMMH KaTaJM3aTOPAMH.
Cy0ctpatHast crieriuuuHOCTh (epMEeHTOB, ee BUAbl. KodepMeHTHI, MPOCTeTUYECKHE TPYIIIIHL,
KO(aKTOpbl, BUTAMUHBI, X OUonornyeckas poib. MynbTudepmenTole cucremsl. Onpenenenue
aKTUBHOCTH (PEPMEHTOB M CHOCOOBI €€ peryysiuuu B KMBOHM KieTke. [loHATHE O KUHETHKE
(dhepMEeHTATUBHBIX peaKIuii, THrHOUPOBaHUN (DEPMEHTOB.

1.5. Tlonstue o merabonmu3me. IloHsTHE 00 OCHOBHBIX TMpoleccax HpPeBpaICHHs
0eNKOB, NENTHI0B, aMUHOKUCIIOT U UX MTPOU3BOIHBIX B )KUBBIX OpraHU3Max.

2. Hykj1enHOBbI€ KHCJIOTBL.

HcTtopust OTKPBITHS U U3YUYEHUS] HYKJIEMHOBBIX KUCIOT. [[MpUMUANHOBBIE U TyPUHOBBIE
OCHOBAHHUSA, HYKJICOTHAbI U HYKIJICO3HJbl, UX XUMHUYECKHE M (PU3MKO-XHMHUYECKHE CBOWCTBA.
buonornueckue QyHKIMH HYKJIEOTHIOB M HMX MPOU3BOJIHBIX B opranusme. HykiienHoBbie
kucnotel, JIHK u PHK, ux XmMuueckas M IpOCTpaHCTBEHHAsl CTPYKTYpbl, XUMUYECKUE U
buszuko-xumudeckue cpoiictBa, monydeHue. Buger JJHK w PHK B knerkax mpokapuwor u
IYKapHOT, uX Ouonorndyeckue GyHkiuu. [loHsTHE 00 OCHOBHBIX MpOLECCAaX, MPOUCXOIAMIUX C
y4acTUEM HYKIJIEHHOBBIX KHCJIOT M HYKJIEOTHJOB B JKUBBIX OpraHu3zMax. MaTpuyHbie
OMOCHHTE3bl B KJIETKE: PEIUTHKAIMs, TPAHCKPHUIILIUS, TPAHCIALUSA, OCOOCHHOCTH IPOLECCOB Y
npo- u 3ykapuoT. [loHATHEe TeHa B MOJEKYJSpHO OHoOJorMdeckux TepMmuHax. [loHsTue o
T€HETUYECKON NH)KECHEPHUU.

3. YrieBoibl, JINNWAbI U UX POU3BO/IHbIE.

3.1. VYrmeBogsl u ux npousBoaHble.  Knaccudukanums, XuMHYecKoe U
IPOCTPAHCTBEHHOE CTPOEHUE OCHOBHBIX yIieBoJoB. MoHO-, aAM- U TpHcaxapa, HX
Oouonornyeckne (yHKINUU, XUMUYECKHE U (PU3HKO-XMMHUYECKHe cBOMCTBa. llommcaxapumubl, ux
Oouosornueckue (PyHKIIUU, XHMHUUYECKHEe W (U3UKO-XUMHUYECKHEe cBoiicTBa. IloHsTHEe 00
OCHOBHBIX IPOLIECCAX, MPOUCXOAAIINX C YUACTUEM YTIIEBOJIOB B KHBBIX OpraHu3Max. [ mmkomms.
[Tento3zodocharnsiii muka. CyocrpatHoe dhochoprmpoBanue ADP. Pererepanust NAD+, poib
JaKTaTACTHAPOTEHA3bl B 3TOM mporecce. CrnuptoBoe OposkeHHe. A3pOOHBIM MeTadoIu3M
nupyBata. MHUTOXOHApPUU: CTPYKTypa U sHepreTuueckue ¢(yHkuuu. JlexapOokcuinpoBaHue
nupyBara. Lukn aumonHoi kuciotel. Okuciaenne NADH u FADH2 B npixarenbHOM wLemn.
Comnpspxkenue cunte3a ATP ¢ mepenocom snektpoHoB u nporoHoB oT NADH u FADH2
MOJIEKYJIIDHOMY  Kuciaopoay. buocunres  yrmeBomoB.  I'mokoneoreHe3.  buocunres
nosmcaxapuaoB. OOpa3oBaHMe Kpaxmajia, riaukoreHa. ®ortocuHTe3. DOTOCHHTETHYECKUIN
anmapar pacTeHWH M ero JOoKalu3alus B XJIOpoIulactaX. TeMHOBas W CBETOBas CTaJuu
dotocunTesa. Cunres rimoko3bl. C3 u C4 pacTeHuUs.

3.2. Jlunuasl U uxX npou3BojaHbIe. PazHooOpazue numuaHbX BemecTB. OcoOeHHOCTH
CTpoeHUs U Kiaccudukauus aunuaos. [IpocTeie (KUpbL, )KUPHBIE CIIUPTHL U BOCKA) U CIOMXKHBIE
(HeWTpaJIbHbIE, TIOJSPHBIE U OKCHJIUIUHBI) TUMUABL. bruonornueckue (yHKIMH, BBITOTHICMbBIE
pa3IUYHBIMU THUNAMH JUANUAOB. JKHUpHBIE KHUCIOTBI U HX MPOU3BOJIHBIC, XUMHYECKHE H
¢u3uKoXxuMHUecKue cBoiCTBa. buonornyeckue MemOpanbl, UX cTpoeHue u (GpyHKIuH. JIumuast
OMOJIOTHYECKUX MEeMOpaH: TIHIEPOTUIUABI, CHUHTOIUNHABI, (OCHOIUTHUIBI, TIAUKOIUITUIBI
(TIMKOTTUIEPO- U TIIMKOC(HUHTOIUIIHIBI), XOJIECTEpUH. B3auMOCBA3b CTPOEHUS JHIUIOB C MX
byHKIMSIMU B cocTaBe MeMOpaH. [Ipow3BomHbIE JHMUAOB M WX OHOJOTHYECKHE (PYHKIIUU
(>KUpOpacTBOPUMBIC BUTAMHUHBI, MPOCTATTAHIUHBI, JKETYHBIE KUCIOTHI, TOJOBBIE TOPMOHBI U
KopTuxkocrepouibl). [ToHsTHe 00 OCHOBHBIX Ipoleccax, MPOUCXOIAUINX C YYaCTHEM JIMITUJIOB U
WX MPOM3BOJHBIX B JKHUBBIX OpraHu3max. KataGonu3M ITUNHAOB: TUMOIUTHYECKHE (PepMEHTHI
(;umaza, docdonumaszel). IMyIETHPOBAHKUE )KUPOB MPU UX TIEPEBAPUBAHUH B NMHUIIEBAPUTEITHHOM
TPaKTE, POJb KETYHBIX KUCIOT. Karabomusm KHUPHBIX KUCIOT. BHOCHHTE3 KMPHBIX KUCIOT U
TPUALIWIITIINLEPOIIOB.

OO11ee KOJIMYECTBO pa3iesioB — 3.
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4 O0bEM yueOHOM TUCUUIIJIMHBI

. B 3aueTHbIX B akanem.
Bunast yueOHOI paboThI

eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JMCHHUIJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 48
Jlexumm (Jlek) 0,45 16
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenibHas paboTa 166 0,2
CaMOCTOSTETbHOE N3YYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 59,8

Bua konTpoJs: 3a4eT
. B 3ayeTHBIX B actponom.
Bunapr yaeGHO# paboThI

eAMHMIIAX yacax
Oo0mas TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 36
Jlexnuu (Jlek) 0,44 12
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP) 1,67 45
KoHTakTHas camocTosATebHas paboTa 167 0,2
CaMOCTOSTEeTbHOE U3YYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 44 8

Bua konTpoJs: 3a4eT

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«buosornueckas xumus» (b1.B.J1B.07.02)

1 Henabp AUCHUIIMHBI - JaTh CTYACHTY MPEACTABICHHE O XUMHYECKHX COCIUHEHHSIX
OHOJOTUYECKOTO MPOUCXOXKICHHS, XUMUYECKOM COCTaBE OPTaHU3MOB M (DYHKIIMM KOHKPETHBIX
COCIMHEHUH B KJIETKE M OpPTaHU3ME B IICJIOM, a TAKK€ O XUMUYECKUX U (DU3MKO-XUMHYECKHX
CBOMCTBaxX M NMPOCTPAHCTBEHHOW CTPYKTYpE OCHOBHBIX OMOJIOTMYECKUX BELIECTB, UX CHUHTE3E,
pacmnazie ¥ B3auMOIIPEBPAICHUH, METO/IaX BBIICICHUS U3 MIPUPOJIHBIX 00BEKTOB U XUMUYIECKOTO
CHUHTE3a JJIsl TOCJEeAYIONIero NMPUMEHEHUS! B MEIUIMHE, MUIIEBOM IPOU3BOJICTBE, CEIHCKOM
XO03SIUCTBE, BETEPUHAPUU U JJIS1 SKOJIOTHUECKOM 3aIlIUThI, a TAK)KE YMEHBIIIEHUSI aHTPOTIOTEHHOTO
BO3/ICICTBUS Ha SKOCUCTEMBI.

2 B pe3yabTrate wu3yYyeHHsl JUCHUILUIMHBI O00y4yamomuiicss 1m0 mporpamme
0akaJjlaBpuaTa J0JIKeH:

Obnaoame cnenytonmmu  obmenpodecunonanpabiMu (OIIK) u mpodeccnoHanTbHBIME
(TTK) xoMIieTeHIIUSIMHU:

- CITIOCOOHOCTHIO HCIIOH30BAaTh OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI JJIs1 TOHUMAHHUS
OKpYy>Karomiero Mupa u siieruit npuposi (OI1K-3);

- CIIOCOOHOCTHIO MPUMEHSITH COBPEMEHHBIE METOJBI HCCIICIOBAHUS TEXHOJIOTHYECKUX
IPOLECCOB U TMPHUPOIHBIX Cpell, MHCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienoBareiabcko padore (ITK-14).

3namo:

- XUMUYECKYIO U IPOCTPAHCTBEHHYIO CTPYKTYPhI, XUMHUECKHE, GU3NUECKUEe U PUIUKO-
XUMHYECKHE CBOMCTBA AMMHOKUCIIOT U UX MIPOU3BOJHBIX, OMOJIOTUYECKYIO POJIb AaMUHOKHUCIIOT U
WX MPOU3BOJIHBIX, METOIbI BBIICTICHHSI U TTOJIyYCHHUS B YHCTOM BUJIC;

- CTPYKTYPY, CBOHCTBA U OMOJIOTHYECKYIO (DYHKIIMIO HanOoJiee BaXKHBIX MENTH/IOB;
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- CTPYKTYPY U IPOCTPAHCTBEHHYIO OPTaHU3aLINIO0 OEIKOB, METO/IbI UX BBIJICICHUS U
OUYHMCTKH; OCHOBHEIE MPOIIECCHI MPEBPAIEHUs OSIKOB, IENTHIOB 1 AMUHOKHUCIIOT B )KHBBIX
OpraHu3Max;

- cTpoeHue U Kinaccudukamnmio GepMEeHTOB, IX OCHOBHBIC CBOICTBA, POITh
KO(pepMEHTOB, MTPOCTETHUECKUX T'PYII, KOPaKTOPOB B (PEpMEHTATUBHOM KaTaIn3e;

- XUMUYECKYIO CTPYKTYPY U MPOCTPAHCTBEHHOE CTPOSCHUE HYKIICOTH OB,
HYKJ1e0TUAPOCHATOB U pa3IUUHbIX TUIIOB HYKJIEMHOBBIX KHCIIOT, X OCHOBHBIE CBOMCTBA U
Ounonoruveckue pyHKIIUU, METOIBI BBIICTICHHS, OYUCTKH U aHAIM3a HYKJIEMHOBBIX KUCIIOT;,

- KJ1accu(UKAILHMIO, XUMUYECKYIO CTPYKTYPY U CTPOCHHE YTIIeBOJIOB, UX XUMUYECKUE,
buznueckue u PU3NKO-XUMUYECKUE CBOWCTBA, a TAK)KE METO/IBI ITOJTYICHHUS, BBIICTICHUS U
OYHCTKH, pa3HOOOpa3ne BHITIOIHIEMBIX OMOJIOTHUECKUX (DYHKITHI;

- KJIacCU(DUKAIMIO, XUMUYECKYIO CTPYKTYPY U CTPOCHHE JIUIH]IOB, IIPOU3BOIHBIX
JUNHUI0B, UX XUMUUYECKUE, GU3NYecKre U PU3NKO-XUMUYECKUE CBOWCTBA, a TAK)KE METO/IbI
MOJTyYeHUsI, BBIJICTICHUS U OUYMCTKH, PA3HOOOpa3ne BIMOTHIEMBIX OMOIOTUYECKUX (DYHKIIHIA,
OCHOBHbI€ ITPUHIIUIBI OPraHU3AINH U CTPOEHUS OUOJIOrMYecKUX MeMOpaH, uX OMOJIOTHYECKUe
byHKIHN.

Ymemu:

- OCO3HAHHO U apTYMEHTHUPOBAHO BBIOUPATH OMOJIOTHYECKHI OOBEKT ISl BBIACIICHUS
OMOJOTUYECKH AKTUBHBIX BEILIECTB;

- BBIJCIISATH OMOJOTUYECKH aKTHBHBIC BEIIECTBA U3 KYJIbTYPATbHON KUIKOCTH U
PaCTUTENbHBIX, )KUBOTHBIX, PUOHBIX U OaKTEpUAIBbHBIX KJIIETOK METOJAaMH SKCTPAKLIUH,
OCaXXJIeHHsI, HOHHOTO 0OMeHa, XxpoMaTorpaduu;

- OCYIIECTBJIATh KQU€CTBEHHBIN U KOJTMYECTBEHHBIH KOHTPOJIb COAEPIKAHUS
OMOJIOTUYECKH aKTHBHBIX BEIIECTB B UCXOAHBIX OMOOOBEKTAX, OTYMPOIYKTaX, TOTyUYaeMbIX HA
Pa3IUYHBIX CTAAUSIX OUYUCTKU, B KOHEUHOM MPOAYKTE, UCIIONb3Ys pa3HOOOpa3HbIe
AHATUTUYECKUE METOINKU U METOABI (PU3UKO-XMMHUYECKOTO aHAIN3a;

- IPOBOJUTH 00PAaOOTKY Pe3ybTaTOB U3MEPEHUH C UCIIOJIb30BAHUEM MTAKETOB
MPHUKIATHBIX TIPOTPaMM.

Braoemy:

- METO/IaM{ KaY€CTBEHHOTO U KOJIMYECTBEHHOTO aHAIHM3a Pa3IMIHBIX OMOIOTHIECCKU
AKTHUBHBIX BELIECTB B OMOJIOTMYECKUX 00BEKTaX;

- METO/IaMH TUTAHUPOBAHMSI, IPOBEICHUS U 00PaOOTKHU IKCTIEPUMEHTOB.

3 KpaTtkoe conep:kanne THCHUNIUHBI:

Beenenne. OmnpeneneHusi 0ObEKTOB U METOAOB HM3ydeHUs. [loHATHE O OMOIOTHYECKU
AKTHBHBIX BEIIECTBAX, COCTUHECHUSIX OMOIOTHYECKOTO MpoucxoxacHus. CBs3b “buonornueckoit
XUMUM® C JPYTUMH JUCHHUILUTMHAMHU. BHOMOIEKYNbI, WX OCOOCHHOCTH M 3HA4YCHHE s
KU3ZHEJEATENIbHOCTH OpraHu3MoB. CBsi3u B OHOJOTMYECKHX coequHeHusXx. Mepapxus
MOJIEKYJIAPHON U HaJAMOJIEKYJIIPHOW OPraHU3aluU KIIETOK.

Paznen 1. AMMHOKHCIIOTHI M X IPOW3BOIHBIC, TIETITU B, Ok, DEPMEHTHI.

1.1. AMMHOKHCIOTBI. XMMHMUYECKOE CTPOCHME, ONTHYECKas HM30MEpHs, XUMUYECKHE U
(bU3MKO-XMMHUYECKHUE CBOICTBa, OHOJOTHMYEcKas poJib B OpraHU3Me, METOAbl MOJMyuYeHUs u
BBIJICTICHUSI W3 TPUPOTHBIX OOBEKTOB, IPOHU3BOJHBIC AMHUHOKHCIOT, HX OWOJIOTHYECKas
byHKIUS, XUMUYECKHEe U (PU3UKO-XMMHUYECKHE CBOICTBa, XMMHUYECKUe, (hepMEHTATHBHBIE U
OMOTEXHOJIOTHYECKHE METO/IbI IOy ICHHSI.

1.2. Ilentuapl. XUMHYECKOE€ CTPOCHHME H  NPOCTPAHCTBEHHAs  OpraHu3aIus,
XapaKTePUCTHKU TENTUIHONW CBSI3M, OWOJIOTMYECKas poJib B OpPraHU3Me KaK peryssTOpoB
OMOXMMHYECKHX IMPOLIECCOB, MENTHUIHBIE AHTUOMOTHUKH, METOJAbI MOJyYE€HUS U BbIJCIICHUS
pa3Ho00pa3HbIX MENTHIOB U3 MIPUPOTHBIX OOBEKTOB.

1.3. benku. XuMu4yeckoe CTpPOCHHE M NPOCTPAHCTBEHHAs OpraHu3alusi, MEepBUYHAs,
BTOpUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTYPHI OCIKOB, XUMHUECKUE U (PU3UKO-XUMHYECKHE
CBOMCTBa OCIKOB M UX pPacTBOPOB, MHOTooOpaszwe OHOJIOTHYeCKUX (YHKIUH, METOIbI
BBIJICTICHUS M3 TIPUPOJIHBIX OOBEKTOB, OYMCTKH M KA4eCTBEHHOTO M KOJUYECTBEHHOTO aHAIIN3a,
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METO/Ibl UCCIIEJOBAHMS CTPOEHUS M CTPYKTYPbI, METOJIbI OMPE/IENIEHNs] KOHIIEBBIX aMUHOKHCIOT
U METOJIbl CEKBEHUPOBAHMUS.

1.4. ®epmentsl. Ilpupoma depmentoB, ux cTpoeHue, cocrtaB. Kriaccuduxarms
(epMEHTOB TO TUMY KaTaIM3HPYEMbIX MMM pEakiiii, OCHOBHBIE CBOWCTBa ()EPMEHTOB Kak
OenkoB um Omokartanu3aropoB. CpaBHeHHE (EPMEHTOB C XUMHUUYECKHMMH KaTaJIM3aTOPAMH.
Cy0OctpatHast crieriuuuHOCTh (epMEeHTOB, ee BUAbl. KodepMeHTHI, MPOCTeTUYECKHEe TPYIIIIHL,
KO(aKTOpbl, BUTAMUHBI, X OUonornyeckas poib. MynbTudepmenTole cucremsl. Onpenenenue
aKTUBHOCTH (EPMEHTOB M CIIOCOOBI €€ pEryJsiiMd B JKUBOM KieTke. TpaHchopmanus,
00e3BpeKUBaHUE U BbIBEJICHUE KCEHOOMOTHUKOB U3 OpraHu3Ma.

1.5. Tlonstue o Mmerabonmu3me. [ToHsITHE 00 OCHOBHBIX MpOIECCax MPEBPAIIEHUsT OSITKOB,
NEeNTHI0B, aMUHOKHCIIOT U UX MTPOU3BOJHBIX B )KUBBIX OpraHU3Max.

Paznen 2. HykinenHOBbIE KUCTOTHI.

2.1. HykneoTuapl, UX MPOU3BOAHBIE U HYKJIECUHOBBIE KHUCIOTHI. VICTOpHUS OTKpBITUS U
U3yYeHUs] HYKJICHHOBBIX KHUCJIOT. [IMpUMHUIMHOBBIE M ITypPUHOBBIE OCHOBAHHUS, HYKJICOTHIBI U
HYKJI€03Ubl, (ochopuinrpoBaHHbIE HYKJICOTHABI, MX XHMHUYECKHE U (U3UKO-XUMHUYECKUE
CBOWCTBA, MosTyueHue. buonornueckne GyHKINN HYKJICOTHI0B M UX MPOU3BOIHBIX B OpraHU3Me.
JHK u PHK, wux xuMuueckas W TPOCTPAHCTBEHHAs CTPYKTYPhI, XUMHUYECKHE H (HU3HKO-
XumMHuueckue coiictsa, nomyudenue. Buael JIHK n PHK B knerkax mpokapuoT M 3yKapHoT, UX
Oouosornueckue QyHKIIUH.

2.2. TlonsitTue 00 OCHOBHBIX MpoOIecCax, MPOUCXOMSAIUX C yYaCTHEM HYKJIEHHOBBIX
KHUCJIOT U HYKJIEOTHJIOB B JKHMBBIX OpraHn3mMax. MaTpuyHble OMOCHHTE3bI B KJIETKE: PEeIUTUKALINS,
TPAHCKPHIILKS, TPAHCISLNSA, OCOOCHHOCTH TPOLIECCOB Yy Mpo- U 3yKapuoT. lloHsATHe reHa B
MOJIEKYJISIpHO Ouonornyeckux TtepmMuHax. [loHsTHE O TeHEeTHYeCKOW HWHXKEeHepuu. | eHHo-
WH)KEHEPHBIE IITaMMbl MHUKPOOPTaHM3MOB Ha CIIy>XOe y 4YeloBeKa M B OKpPY)KaIoLIeH cpene.
TpaHcreHHbIE OPTaHU3MBI: BIUSHUE Ha OKPY>KAIOUIYIO CPEAY U 3J0POBbE YEIOBEKA.

Paznen 3. YrneBoasl, AMIUIbI U UX TPOU3BOIHBIE.

3.1. YraeBoas! u ux npousBoaHbie. Knaccudukamus, XuMHIeCKOE U TPOCTPAHCTBEHHOE
CTPOCHHE OCHOBHBIX YIJIEBOAOB. MOHO-, IU- M TpHcaxapa, UX Owuonoruueckas (QyHKIHS,
XUMHYECKHEe M (U3UKO-XMMHUYECKHE CBOMCTBa, MOJydeHue. [ MKo3uabl, uX Ouosoruyeckas
(GyHKIMSA, XUMUYECKUE U (PU3UKO-XUMUYECKUE CBOWCTBA, MONTyueHHe U aHanu3. Onurocaxapuiabl
U TIOJIcaxapuibl, UX Ouosiornyeckas GyHKUHUS, XUMAYECKUE U (PU3NKO-XUMUYECKUE CBOWCTBA,
NOJy4YeHHe W aHauu3. [JMKONMENnTHIbl, MEeNTHIOTJIMKAHBI, TIIMKONPOTEWHBI, XMUMUYECKHE U
(bU3NKO-XMMHUYECKHUE CBOMCTBA, OMOJOrHMYEcKas poJib B OpraHU3Me, METOJbl BBIACICHUS W3
npupoaHbIX 00bekToB. [loHsATHE 00 OCHOBHBIX HpoIeccax, MPOUCXOMAUIMX C YyYacTHEM
VIJIEBOJOB B KUBBIX opraHusmax. [mukonu3. Ilertozodocdarueni 1mukia. CyOcrpaTHOE
dochopunmuposanue ADP. Perenepauns NAD+, ponb nakTaTaeruiporeHasbl B 3TOM IMpoLecce.
CnuproBoe OpokeHHE. AdSpOOHBIH MeTaboJWM3M mHpyBaTa. MUTOXOHAPHUH: CTPYKTypa U
sHepreruueckue ¢yHkuuu. JlekapOokcwinpoBaHue mnupyBara. LMK JMMOHHOM KHCIIOTBHI.
Oxucnennie NADH u FADH2 B npixarenbHoi nenu. Conpspkenne cuaTe3a ATP ¢ mepeHocom
anekTpoHoB U poToHOB 0T NADH 1 FADH2 x MonekyssipHOMy KUCIIOpOly. AKTUBHBIE (hOPMBI
KHCIIOpO/1a U X TOKCHYECKOE JIeHCTBHUE.

3.2. Jlunuapl U uX npousBojHbIe. Pa3zHooOpasue nunuaHbIX BemecTB. OCOOEHHOCTH
CTpoeHHs U Kiaccudukanus aunuaoB. [IpocTeie (kuUpbI, )KUPHBIE CIIUPTHL U BOCKA) U CIOMXKHBIE
(HeHTpanbHbIe, MOJIAPHBIC U OKCHJIMIHMHBI) JTUIHIBL. bronornyeckue (yHKINU, BBIIOIHSAEMbIC
Pa3IUYHBIMU TUMAMU JUNUAO0B. CTPYKTYpHBIE ()parMeHThl JUMHUAOB: KUPHbIE KUCIOTHI U UX
IPOM3BOJIHBIC, KUPHBIE CIUPTHL. VX XuMudecknue U (U3NKO-XUMHUECKUE CBOWCTBA, MOTyYCHHE
U aHanu3. buonornueckue MeMOpaHbl, UX CTpO€HHE U (PYHKIHMH. JIMmuabl OMOIOTHYECKUX
MeMOpaH: TIMLEPOIUIUABI, COUHTOTUMHUIBL, (OCHOIUMUIBI, TTUKOIUIHUIB (TIUKOTIUIEPO- U
[NIMKOC(UHTOMUNUABI), XOJecTepuH. B3auMoCBS3b CTpPOEHUS JHUMUIOB C UX (PYHKIHUSIMHU B
coctaBe MeMOpaH. [Ipon3BoHbIEC IMNTUIOB U UX OHOJIOTHYECKHE PYHKIUHU (’KMPOPACTBOPUMBIE
BUTaMUHBI, IPOCTArJIaH/IMHBI, )KETYHbIE KUCIOTHI, MOJIOBbIE TOPMOHBI 1 KOPTUKOCTEPOUIBI), UX
XUMHUYECKHE U (PU3MKO-XMMHUYECKHE CBOMCTBA, MoiydyeHue u aHanu3. IloHsTHE 00 OCHOBHBIX
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mporieccax, MPOUCXOAININX ¢ YYaCTHEM JIMMHUAOB M WX MPOW3BOJIHBIX B JKUBBIX OpraHU3Max.
Karabonusm nunuaoB: aumoauTudeckue GEepMEHTHI, MyTH OKUCICHUS JKUPHBIX KUCIIOT, CUHTE3
JKUPHBIX KUCIIOT. [IepeKnucHOe OKUCIICHHE JIUTTHI0B M MEXaHU3MBI 3alIUThI OT HETO.

OO11ee KOMUYECTBO pa3aesioB — 3.
4 O0bEéM yueOHOH THCHMILINHBI

. B 3auernbIx B akanem.
Bunast yueOHOI paboThI

eIMHUTIAX qacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
KonTakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 48
Jlexumm (Jlek) 0,45 16
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenibHas paboTa 166 0,2
CaMOCTOSTETbHOE N3YICHHUE PA3IeSIOB JUCITUTIIMHBI ' 59,8

Bua konTpoJs: 3a4eT
N B 3aueTHbIX B actponom.
Bunast yueOHOI paboThI

eIMHUIAX yacax
O0mas TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 1,33 36
Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP) 1,67 45
KonTakTHas camocTosiTenibHas paboTa 167 0,2
CaMOCTOSTETbHOE U3YUCHHUE PA3/IeSIOB JUCITUTIIMHBI ’ 44 8

Bua koHTpoJs: 3a4eT

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«CoBpeMeHHbIEe MEeTObI MOMCKA  00PA0OTKN HAYYHO-TeXHHYECKOH HHpopMaum»
(b1.B.J1B.08.01)

1. Heab0 AUCHUIUIMHBI  SBISETCS  MOATOTOBKA  CTYOEHTOB B o0yacTu
MH(OPMALIMOHHOTO  CONPOBOXKIEHUS  HAy4YHON  JESATeNIbHOCTH, TPUBUTHE  HABBIKOB
CaMOCTOSITENILHOTO TIOMCKA HAyYHO-TEXHUYECKOH MH(GOPMAIIUU B pa3IMIHBIX HCTOUYHUKAX.

2. B pe3yabrate wu3yYeHHs] IMCUMILUIMHBI oOyyamwuiuiics Mo mnporpamme
0akajaBpHaTa J0JIKEH:

Obnadams cnepyrommmu odmenpodeccnonanpabiMu (OIIK) u npodeccrnonanbHbpIMU
(TTK) koMIieTeHITUSIMU:

- CIOCOOHOCTBIO peliaTh CTaHJIAPTHHIE 3a/layl MPO(eCcCHOHATBEHON AESITeTbHOCTU
Ha OCHOBE UH(POPMALMOHHOH u  OubOIMOrpaduuecKkol KyJabTypbl ¢ HpUMEHEHHEM
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJNOTUH ¥ C YYEeTOM OCHOBHBIX TpeOOBaHUM
uHpopmanronnoi 6ezomacHoctu (OITK-1);

- - CIIOCOOHOCTBIO HCIOJB30BATh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHHU,
MPOBOJIUTH 00PabOTKy MH(POPMAIIMK C UCIOJIB30BAHUEM MPHUKIAAHBIX MPOrpaMM U 0a3 JaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHHS WU MOHHMTOPHUHTA MPUPOIHBIX CpeEll
(TIK-3).

3namo:

- OCHOBHBIE  COCTaBIIAIOIIME  MH(OPMALMOHHOIO  obOecriedeHusl  Mmpoiiecca
COTIPOBOXKACHHS HAYYHOH EATEIHHOCTH, IIOHSATUS U TEPMUHBL;

- OCHOBHBIEC OTEUYECTBEHHBIC U 3apyOCKHBIC HCTOYHUKH MPOPUIHLHOM HHPOPMAIINH;

- o0IIMe MPUHIIMIIBI TOMCKA, 00pa0OTKU M aHAIN3a HAYYHOH MH(OpMAIIH.

167




Ymems:

- BBIICTISITh  KOHKPETHBIE HWH(DOPMAIIMOHHBIE TEXHOJIOTHH, HEOOXOAUMBIE st
nH(pOpMaIMOHHOTO 00eCIIeueHUs Pa3INYHBIX HAyYHBIX MIOTPEOHOCTEH;

- HAXOAWTh TPOGWIbHYI0O HWHPOPMAIUIO B  PA3NIMYHBIX OTCUYECTBEHHBIX U
3apyOeKHBIX HHPOPMAIIMOHHBIX MaCCUBaX;

- oOpabaTeiBaTh W aHAIM3UPOBATh MJAHHBIE C IIEJIbI0 BBISIBICHUS PEICBAHTHON
nHpopmanuu.

Braoemy:

- 3HAHUSAMHU O COBPEMEHHBIX AaBTOMATHU3MPOBAHHBIX HWH(OPMALMOHHO-TTOMCKOBBIX
cucremax (AUIIC), ux BO3MOXKHOCTSX, CIIOCO0AX B3aMMOJICHCTBHS C HUMH;

- MPAKTUYECKUMH HAaBBIKAMU MH(OPMALMOHHOTO MOKMCKA C MOMOIIBI0 TEXHOIOTHMA
TEJIEeKOMMYHUKAIIMOHHOTO J0CTymna U HTEepHET-TeXHOIOTUH;

- OCHOBHBIMM IOAXOJaMHU JJI aHaJIW3a I[IOJIYYEHHOM JaHHBIX C  LEJbI0
UH(OPMAIIMOHHOTO yIOBICTBOPCHHSI PA3TUYHBIX HAYUYHBIX TOTPEOHOCTEH.

3. KpaTkoe cogepskaHue TUCHUILINHBI:

Pasznen 1. Beenenue. OcHOBHbIC NOHATHA U TepMHHBI. ['ocynapcTBeHHasi cucremMa
Hay4YHO-TeXHHu4YecKoil nHpopmaunu. Undopmannonnsie uznanus u basbl 1aHHBIX.

Beenenne. OcCHOBHBIC TOHSTHS W TEPMUHBL. [ OCyJapCTBEHHas CHCTEMa HAy4YyHO-
TexHudeckon nHpopmanuu. Paccesane u crapenue napopmaruu. Cnenudurka napopManuu mo
XUMHUHU W XUMUYecKoW TexHonoruw. [lepBuunas u BropuuyHas wmHpopmaius. Dopmbl CBEPTHI-
BaHus nHpopManuu. bubnuorpaduueckoe omucanue. [Ipumepsl Oubarorpaguyeckoro omwmca-
HUS pa3nuyHbIX BUAOB mnepBoucToyHUKOB. [OCT 7.1 - 2003 «bubnuorpaduueckas 3amuch.
bubnuorpaduueckoe onucanue». 3HaKOMCTBO ¢ OCHOBHBIMHU BUJaMH UCTOYHHUKOB HH(OPMALINU:
MOHOTpaduu, IUCCEpTalliU, aBTOpedepaThl, CTaThbU, MATEHTHI, NECITOHHUPOBAHHBIC PYKOIHCH,
TE3UChl KOH(EPEHIMI, CeTeBble MyOJUKAIMU, CTaHAApThl u T.M. OcoOeHHOCTH OhOPMICHUS
CCBUIOK Ha JaHHble ucTOYHUKH. OcHOBHBIE opransl ' CHTU. Pacnpenenenue noToKOB Hay4HOU
uHopmanuu cpenu opranoB ['CHTU. Xapakrtepuctuka W Ha3HAYCHHE OCHOBHBIX BHJIOB
u3nanuii. M3maHusi OTEUeCTBEHHBIX U 3apyOCKHBIX HH(POPMAIMOHHBIX OpraHoB. OCHOBHBIC
CIIPaBOYHbBIC U3JAHUSI.

[Touck wuHpOpMaLuU ¢ MOMOUIbIO pedepaTuBHBIX >XypHaloB. Mcropus mnosBiaeHUs
pedepaTuBHBIX KYpHAJIOB M MCIOIb30BAHUE MX AJI MOMCKAa XMMHUYECKON mHpopmaruu. Pede-
paTUBHbIE XypHalbl 10 XUMHU. PedepaTuBHblil xypHan «Xumus». CTpykTypa, pyOpukanus,
cuctema ykaszaresnei. Paznnunbie alropuTt™Mel roucka ¢ ucnosibzoBanrueM PXXX. Ilpumepst mouc-
Ka XMMHUYECKOi nH(popManmu ¢ ucnoib3oBanueM ABTOpckoro, [Ipenmernoro, @opmMynbHOTO U
[TarenTtHOrO ykazareneil. Pedeparusnbii xypHan «Chemical Abstracts» (CILA). Cmyx0a
Chemical Abstracts Service (CAS). Ctpykrypa pedepatuBHoro xypHaia «Chemical Abstractsy.
Cuctema pyOpukamuu. Cuctema TpeTUYHOW MHGOPMAITUK - yYKa3zaTeau. Pa3audabie BUIABI TIOWC-
kKa ¢ ucnoinp3zoBanueM CA. Ilpumepbl moucka XUMHUYECKOH MH(POPMALMU C HCIIOJIIb30BAaHHEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

Pa3znen 2. Uudopmannonnbie pecypebl cetu Internet. OTeyecTBeHHbIE HCTOYHUKH
HH(OPMAIUM 110 XUMUH U CMEKHBIM 00J1aCTAM.

ABTOMaTH3UPOBaHHbBIE HH(OPMALIMOHHO-TIOUCKOBBIE CUCTEMBI. JMaI0roBble MOUCKOBBIE
CHCTEMBI - OCHOBHBIE (DYHKIIMH ¥ BO3MOXHOCTH, cI1oco0bl goctyna. OcobenHocT 00paboTKu 1
IIONUCKAa XUMHUYECKOM MH(POpPMALUU B JUAJIOTOBBIX cucTeMax. [lonckoBble cuCcTEMBI 10 XUMHUU B
NOJUTEMaTHUeCKuX ciyk0ax. Crneuuanu3upoBaHHbIE TOMCKOBBIE CHUCTEMBI. AJITOPUTM
MH(POPMALIMOHHOTO MOUCKA. BBIOOp JIeKCHYECKHMX €AMHUI], HUCIOJIb30BaHUE JIOTMYECKHX U
NO3UIMOHHBIX onepaTopoB. VH(popMaMoHHO-TIOUCKOBBIN s3bIK. JIOrHKa M cTpaTerusi momcka.
AHanu3 pe3yJbTaToOB MTOMCKA 110 PEIEBAHTHOCTH.

[ledaTHble U 3JIEKTPOHHBIE MCTOUYHUKU MH(OpMaruu. Pacmmpenune nH(OpMamOHHOTO
IIPOCTPAHCTBA 3a CYET CO3JaHUsA JJICKTPOHHBIX BEPCHUH JKYpHAJIOB M OTKPBITOIO IOCTyHa K
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JJIEKTPOHHBIM MEPUOJMYECKUM U CHPaBOYHBIM u3AaHusAM. OrpaHudeHus CBOOOJHOTO U
aBTOPU30BAaHHOTO JIOCTYIIA.

AUTIC Bceepoccuiickoro HHCTUTYTa HaydyHOU U TexHuuecko nHpopmaruu (BUHUTN).
OcHOBHBIE NIPOAYKTHI U yciayrH, npenocrasisiembie BUHUTU B o6nacti Hayku u TexHukd. ba-
36l qanHbix BUHUTU. [IpeamerHoe coaepxxanue u HanonHeHue. CTpykTypa 10OKyMeHTOB B B[
BUHUTU. UndpopmanronHo-nouckoBblii s13bIK. [TonckoBas crparerus. AUIIC Beepoccuiickoro
WHCTUTYTa HaydyHoW u TexHudeckoil wuHbopmaruu (BUHUTU). OcobGenHocTH mOMCKA
unpopmanuu B b/I BUHUTU. Ilpumeps! ocymiecTBIeHUs TOMCKa HHPOPMALIUH IO PA3ITUYHBIM
BH1aM TTOMCKOBBIX 3arpocoB B b/l BUHUTH.

Hcnonb3oBanne Bo3MokHOcTell HayuHo# snekrtponHoit 6ubmmoreku eLibrary (HOB).
Nupekcel nutupoBanus. TeMaTH4ecKuil MOUCK.

Hcnons3oBanue oreuectBeHHBIX 0a3 nanubix PI'b, [TIHTH, BEH PAH, BUHUTU u np.

Paznen 3. Unpopmanuonnbie pecypcbl cetu Internet. 3apy0e:kHble MCTOYHUKH
HH(OpPMALH 10 XHMHHU H CMEKHBIM 00J1aCTSIM.

O630p cymecTByIONMX HMHMOPMAIIMOHHBIX HCTOYHUKOB. OTKpBITHIE MOHCKOBBIE
cucreMsl pedeparuBHoit nHpopmanuu (PubMed u np.).

AUTIC Web of Science (Clarivate Analytics). OcobeHHOCTH, OpraHu3anus u
BO3MOXXHOCTM Tnoucka. llonckoBasg crparterus. AHanu3 pe3ynbTaroB noucka. llpumepst
OCYIIECTBJICHUS MOMCKAa MH(GOPMALMU MO Pa3IUYHBIM BHJAaM IOHUCKOBBIX 3allpOCOB. AHAIU3
[UTUPOBAHUS HAYYHBIX ITyOIUKAIIAHA.

AUTIIC Scopus (Elsevier). OcobGeHHOCTH, OpraHu3amus ¥ BO3MOXHOCTH TIOHCKA.
[louckoBas crparerus. AHaiu3 pe3yJbTaTOB MOUCKA. [Ipumepbl OCyLIECTBIEHUS IOMCKa
uH(pOpMalMK MO Pa3INMYHbIM BHUAAM IMOMCKOBBIX 3allpOCOB. AHalW3 LUTUPOBAHUS HAyYHBIX
nyOnuKanuii.

AUIIC SciFinder (Chemical Abstracts Service). OcoOeHHOCTH, oOpraHu3amus M
BO3MOXXHOCTH Tnoucka. llonckoBasg crparterus. AHanu3 pe3ynbTaroB noucka. llpumepst
OCYIIECTBJICHUSI MOMCKAa MH(GOPMALMU IO Pa3IUYHBIM BHJAaM IOHUCKOBBIX 3allpOCOB. AHAIU3
[UTUPOBAHUS HAYYHBIX ITyOIUKAIIAHA.

CpaBuenne AUIIC Scopus, Web of Science, SciFinder.

Bo3moxknoctu monckoBoit cucrembl GoogleScholar — cucrembl moucka HaydyHOU
nHpopmaruu B cetu Internet.

NudpopmanvoHHble MOPTaNbl U CaNUTBl 3JCKTPOHHBIX HU3JAHUN: CAaUT 3JIEKTPOHHBIX
KYpHAJIOB AMEPHKAHCKOTO XHUMHYECKOro ofmiecTBa, moptan Informaworld wm3marenscrBa
TAYLOR&FRANCIS, wundopmammonssiii  nopran SCIENCE DIRECT wuznarenscTsa
ELSEVIER, nopranst m3marensctB SPRINGER, WILLEY&SONS u ap.: undopmaiimoHHbie
BO3MOXXHOCTH, TIOUCKOBBI HMHTEp(ENc, IMOUCKOBBIM S3bIK, HAayKOMETpUYECKHE (YHKIIHH,
nonojHuTeIbHbIe GyHKIMH. OCOOCHHOCTH MPOCMOTpA IMOJTHBIX TEKCTOB cTaTeil B html- u pdf-
dopmarax. [Tonsitue DOI. MHnekchl nutupoBanus. TeMaTHUeCKUid MOKCK.

Paznen 4. UcTouHMKM aTeHTHOH MHpopMannu.

Hcrtounukn mareHTHOM wuHpopmanuu. [loHATHe OOBEKTOB  HHTEIUIEKTYyaJlbHOU
coOctBeHHOCTHU. [laTeHTHast JOKyMeHTaIMs Kak HHPOpMAIMOHHbIN MaccuB. OCHOBHbIE TTOHATHUS
U OIpeleleHUuss B OOJacTH IMaTEeHTOBEACHHUs. MexayHapoaHas MaTeHTHas Kiaccudukanus
(MIIK). ITatenTtHbiii mouck. OcoOeHHOCTH W BHIBI Toucka. OTedYeCTBEHHBIE U 3apyOCIKHBIC
aBTOMATH3UPOBaHHbIE HMH(POPMALMOHHO-TIOMCKOBBIE CHUCTEMBl MMATEHTHOM HH(OpMAIUH.
XapakTepucTuKa, OpraHu3alys, BO3SMOXKHOCTHU TOKCKA.

B/l ®enepanpHoro mHcTUTyTa mnpombinuieHHONH cobctBeHHocTH (DUIIC). CoctaB u
BO3MOKHOCTH focTyna. CTpyKTypa mateHTHOro JokyMeHTa B b/I.

B/l Amepukanckoro nareHTHOro BegoMcTBa United States Patent and Trademark Office
(USPTO). CocraB B/l USPTO. Bo3moxuocTtu pocrymna. CTpykTypa MaTEHTHOTO JOKYMEHTa B
B

bJI ESPACENET. Komneknusa natentHoix b/l ESPACENET. Bo3MoxHOoCTH gocTymna.
CrpykTypa nareHTHOro 1okymeHTa B b/[. Buasl 1 BO3MOKHOCTH ITOKCKA.
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Paznen 5. UHTepHeT KaK TEXHOJIOTUS U MHPOPMAIIMOHHBINA pecypc.

WuTepHer kak TexHOJOTHs M HMH(pOpMAIMOHHBIN pecypc. ['mobanbhas cerb Internet.
Ucropust coznanus u pa3Butus. OCHOBHBIE YCIYT'H KOMITBIOTEPHBIX ceTeil. MHbopmarmonabie
pecypcsl cetu Internet. Vcronp3oBaHMe MOUMCKOBBIX cucTeM Internet misi moucka uHGOpMAIUH.
Bo03MOXXHOCTH KOMIBIOTEpHBIX ceTed B mepemade u obOMmeHe mH(opmanuei. Vcnonp3zoBaHue
TEXHOJOTMH BeOMHApoB B yueOHOM mporiecce. [louck HayuHoi uHpopmaiuu B GoogleScholar.
ABTOMAaTHYECKUN TEPEBOAYMK BEO-CTpaHUIl. DHIMKIONEANYECKUE TOpTaibl HTEpHeT.
Texnonorust Wiki. Hcropus BO3HHUKHOBEHHSI M CTPYKTypa CBOOOJHOW SHIMKIIONEIUN
Wikipedia. CoBmecTHass paboTra Haa JOKyMEHTAMH M OpPraHU3aIlid COBMECTHOTO OHJIAMH
IPOCTpaHCTBa JUIsl HAyYHOH paboTsl. DddekT camoopraHuzanuu B rio0aabHON KOMITBIOTEPHON
CETH.

Bo3MoskHOCTH CcO3/1aHUSI COOCTBEHHBIX MH(OPMAIMOHHBIX Tpoduieil. Mcnonp3oBanue
pOoOJIEMHO-OPUEHTUPOBAHHBIX HH(OPMALMOHHBIX MAaCCHUBOB, OTOOpPaHHBIX W3 Pa3IMYHBIX
UH(POPMALMOHHBIX HICTOYHUKOB IS CO3/1aHUSI COOCTBEHHBIX MPOUIIEH.

OO611ee KOJIMYECTBO Pa3aeiioB — .

4 O0beM yueOHOM TMCUMILITHHBI

o B 3ayeTHBIX B akazem.
Buapr yaeOHO# paboThI
CAHHUILIaX gacax
Oo6masi TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 3,0 108
KonTakTHas padoTa — aylMTOPHBbIE 3aHATHS 0,45 16
Jlaboparopusbie 3austust (J1ab) 0,45 16
CamocrositesibHas padora (CP) 2,55 92
KoHTakTHas camocTosATebHas paboTa 255 0,2
CaMOCTOSTETbHOE U3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI ' 91,8
Bua konTpoJs: 3a4eT
Bunapr yaeGHO# paboThI B 3auetHBIX B actponom.
CAHHUILIaX gacax
Oo6masi TpyA0eMKOCTh TUCHHILJIMHBI IO Y4eOHOMY IJIAHY 3,0 81
KonraktHas patora (KP): 0,45 12
JlaGopaTtopusbie 3anstus (J1ab) 0,45 12
CamocrositesibHas padora (CP) 2,55 69
KonTakTHas camocTosiTenibHas paboTa 255 0,2
CaMOCTOSTETbHOE U3YICHHUE PA3IeSIOB JUCITUTIIMHBI ' 68,8
Bua konTpoJs: 3a4eT

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Andopmannonnbie TexHosoruu B xumum» (51.B.J1B.08.02)

1. Henb0 AUCHUIIMHBI  SIBISICTCA  MOATOTOBKA  CTYJIEHTOB B 00JacTH
UHPOPMALIMOHHOTO  COMPOBOXKACHUS ~ HAaydyHOW  JESATEIBHOCTH, TPHUBUTHE  HABBIKOB
CaMOCTOSITEILHOTO ~ MMOMCKAa XWMHUYECKOM M  CMEXHOW WHPOpMAlMU B  Pa3IMYHBIX
WH(POPMAIMOHHBIX HCTOUHUKAX.

2. B pe3yabTtare wu3yyeHus IUCHUIJIMHBI OOyyamluiics N0 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Obnaoame cnenyrommmu obmenpodeccuonanbibiMu (OIIK) u mpodeccnoHansHBIME
(TTK) xoMIieTeHIIUSIMHU:

- CIIOCOOHOCTBIO peliaTh CTaHJIAPTHBIE 3a/a4d MPO(HEeCCUOHATBEHOW AESITeTbHOCTH
Ha OCHOBe WHGPOPMAIIMOHHOW U  OMONMHOrpaduvecKkoil  KyJdbTyphl C IPUMEHEHHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJNOTUH ¥ C YYEeTOM OCHOBHBIX TpeOOBaHUU
uHopmanronnoi 6ezomacHoctu (OITK-1);

- - CIOCOOHOCTHIO HUCMOJBH30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJIOTHH,
MPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCIOJIB30BAHUEM MPHUKIAAHBIX MPOrpaMM U 0a3 JaHHBIX
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JUIsL pacueTa TEXHOJOTMYECKUX MapaMeTpoB 00OPYIOBaHMSI U MOHMTOPUHIA MPUPOAHBIX Cpell
(TIK-3).

3namo:

- OCHOBHBIC  COCTaBJIAIOIIME  HMH(OPMAIMOHHOTO  OOecredyeHusi  Impolecca
COTIPOBOKACHHSI HAYYHOH 1€ATEIbHOCTH, IIOHATUS U TEPMUHBL;

- OCHOBHBIE OTE€UECTBEHHBIC U 3apyOekKHbIC MCTOYHUKH MPOPHILHOW XUMHUECKOU
nHpopmanuu;

- o0I1IKe MPUHIIMIIBI TOMCKA, 00pa0OTKU M aHAIN3a HAYYHOH MH(OpMAIIH.

Ymems:

- BBIJICTISITh  KOHKPETHBIE HWH(OPMAIIMOHHBIE TEXHOJIOTHH, HEOOXOAUMBIE st
nH(pOpMaITMOHHOTO 00eCIIeUeHHUs Pa3TNYHBIX HAyYHBIX MIOTPEOHOCTEH;

- HAXOAUTHh MPOQUIBHYIO XUMHUYECKYI0 HHPOPMAIUIO B Pa3IMYHBIX OT€YECTBEHHBIX
1 3apyOeKHBIX HHPOPMAIIMOHHBIX MacCUBaX;

- oOpabaTeiBaTh W aHAIM3UPOBATh MJAHHBIE C IIEJIbI0 BBISIBICHUS PEICBAHTHON
uHpopmanuu.

Braoemy:

- 3HAHUSAMHU O COBPEMEHHBIX AaBTOMATHU3MPOBAHHBIX HWH(OPMALMOHHO-TTOMCKOBBIX
cucremax (AUIIC), ux BO3MOXKHOCTSX, CIIOCO0aX B3aMMOJICHCTBHS C HUMH;

- MPAKTUYECKUMH HaBbIKAMU WH(OPMALMOHHOTO MOKMCKA C MOMOIIBI0 TEXHOIOTHMA
TEJIEKOMMYHUKAIIMOHHOTO JTOCTyna U IHTepHEeT-TeXHOJOT Ui,

- OCHOBHBIMM MOAXOJaMH JJI aHaJMW3a [IOJIy4eHHOH JaHHBIX C  LEJbI0
UH(OPMAIIMOHHOTO yIOBICTBOPCHHSI PA3TUYHBIX HAYUYHBIX TOTPEOHOCTEH.

3 Kpartkoe coaep:xanue JUCUMILIHHbBI

Pasznen 1. Beenenue. OcHOBHbIC NOHATHA UM TepMHHBI. ['ocynapcTBeHHasi cucremMa
HAay4YHO-TeXHHu4YecKoil nHpopmaunu. Undopmannonnsie u3nanus u basbl 1aHHBIX.

Beenenne. OcCHOBHbIE NOHATHS W TEPMUHBL. ['OCyJapCTBEHHas CHCTEMa Hay4yHO-
TexHudeckon nHpopmanuu. Paccesnne u crapenne napopmaruu. Cnenudurka napopManuu mo
XUMHUHU U XUMUYecKor TexHonoruu. [lepBuunas u BropuuyHas mHpopmarus. Dopmbl CBEPTHI-
BaHus nHpopManuu. bubmuorpaduueckoe omucanue. [Ipumepsl GubnarorpaguIeckoro omwmca-
HUS pa3nuyHbIX BUAOB mnepBoucTouHUKOB. [OCT 7.1 - 2003 «bubnuorpaduueckas 3amuch.
bubnuorpaduueckoe onucanue». 3HaKOMCTBO C OCHOBHBIMHU BUJaMH UCTOUYHHUKOB HH(OPMALINU:
MOHOTpaduu, IUCCEpTaluU, aBTOpedepaThl, CTaThbU, MATEHTHI, IECITOHHUPOBAHHBIC PYKOIHCH,
TE3UChl KOH(EPEHIIMI, CeTeBbIe MyOJMKAIMU, CTaHAApThl U T.M. OcoOeHHOCTH OGOPMIICHUS
CCBUIOK Ha JaHHble ucTOUHUKH. OcHOoBHBIE opransl ' CHTU. Pacnpenenenue noTokoB Hay4HOU
nHpopmanuu cpenu opranoB ['CHTU. Xapakrtepuctuka W Ha3HAYCHHUE OCHOBHBIX BHJIOB
u3nanuii. M3maHusi OTEUeCTBEHHBIX U 3apyOCKHBIX HH(POPMAIMOHHBIX OpraHoB. OCHOBHBIC
CIPaBOYHbBIC U3JAHUSI.

[Tonck wHpOpMAIMK C TOMOIIBID pedepaTUBHBIX KypHAIOB. McTropus MOSBICHUS
pedepaTuBHBIX KypHAJIOB U MCIONb30BAaHUE MX AJIA MOMCKAa XMMHUYECKON mHpopmaruu. Pede-
paTUBHbIE XypHalbl 10 XUMHU. PedepaTuBHblil xypHan «Xumus». CTpykTypa, pyOpukanus,
cuctema ykaszarenei. Paznuunbie alroput™Mel roucka ¢ ucnosibzoBanrueM PXXX. Ilpumepst mouc-
Ka XUMHUYECKOi nH(popMamu ¢ ucnoib3oBanueM ABTopckoro, [Ipenmernoro, @opmyinbHOTO U
[TarentHoro yxkasateneii. PedeparuBubiii xypHanm «Chemical Abstracts» (CIHIA). Cmyxo6a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBHoro xxypHaia «Chemical Abstracts».
Cuctema pyOpukamnuu. CuctemMa TpeTUYHOW MHGOPMAITUK - yYKa3aTeau. Pa3audabie BUIBI TIOWC-
ka ¢ ucnoisp3oBanueM CA. Ilpumepsl moucka XUMHUYECKOH HMH(POPMALUMU C HCIOJIb30BAaHHEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.
CpaBHUTENBHBIN aHATN3 peepaTUBHBIX )KYPHAIOB 0 XHMHH.

Paznea 2. Unudopmanuonnbie pecypesl cetu Internet. OreyecTBeHHbIe HCTOYHUKH
uHGopMaNUM 0 XMMHHU U CMEKHBIM 00J1aCTSAM.

ABTOMaTH3UpPOBAaHHbIE UH(DPOPMALIMOHHO-TTIOMCKOBBIE CUCTEMBI. /[nanoroBbie MOMCKOBbIE
CHCTEMBI - OCHOBHBIEC (DYHKIIMH ¥ BO3MOXHOCTH, cI1ocoObl goctyna. OcobenHoct 00paboTKu 1
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IIOMCKAa XMMHUYECKOM MH(POpPMALUU B JUAJIOTOBBIX cucTeMax. [lonckoBble cucTEMBI 10 XUMHUH B
NOJUTEMaTHUeCKuX ciyk0ax. Crneuuanu3upoBaHHbBIE TOMCKOBBIE CHUCTEMBI. AJITOPUTM
MH(POPMALIMOHHOTO MOUCKA. BBIOOp JIeKCHYECKHMX €AMHUI], HUCIOJIb30BaHUE JIOTMYECKHX U
MO3UILIMOHHBIX orepaTopoB. MHPOpMALMOHHO-TTIONCKOBBIN s3bIK. JIOTHKA U CTpaTerus Mmoucka.

AUTIC Bceepoccuiickoro HHCTUTYTa HaydyHOU U TexHuuecko nHpopmaruu (BUHUTN).
OcHOBHBIE NTPOAYKTHI U yciayrH, npenocrasisiembie BUHUTU B o6nacti Hayku u TexHukH. ba-
36l qanHbix BUHUTU. [Ipeamernoe coaepxxanue u HanonHeHue. CTpykTypa JOKyMeHTOB B B[
BUHUTU. UndpopmanronHo-IoucKoBbIii s13bIK. [TonckoBas crparerus. AUIIC Beepoccuiickoro
WHCTUTYyTa HaydyHoW u TexHudeckoil wuHpopmanmuu (BUHUTU). OcobGenHocTn moucka
unpopmanuuu B b/I BUHUTU. Ilpumeps! ocymecTBIEHUs TOMCKa HHPOPMALIUH IO PA3ITUYHBIM
BH1aM TTOMCKOBBIX 3arpocoB B bJI BUHUTH.

Hcnonb3oBanue Bo3MokHOcTell HayuHo#t snektponHoit 6ubmmorexku eLibrary (HOB).
Nupexcel nutupoBanus. TeMaTH4eCKuil MOUCK.

Hcnons3oBanue oreuectBeHHbIX 0a3 nanubsix PI'b, [TIHTH, BEH PAH, BUHUTU u np.

Paznen 3. Undopmanuonnsie pecypcol cetu Internet. 3apy0exxHble MCTOYHHMKH
HH(OPMAIUM 110 XUMUH U CMEKHBIM 00J1aCTAM.

3apyOekHbIe HMCTOYHUKH HWHGOpPMAIMU IO XHMHH W CMEXHBIM oOmactsaM. O0630p
cymectByomux AWIIC B obnact XWMHH, XUMHUYECKOW TEXHOJOTHMH W CMEXHBIX HayK.
[leyatHble W OSJNEKTPOHHBIE HCTOYHUKH HHPopManuu. Pacmmpenune uHGOPMaLMOHHOTO
IIPOCTPAHCTBA 3a CUET CO3/aHUs JJIEKTPOHHBIX BEPCHUH KYpHAJIOB U OTKPHITOrO JOCTyHa K
JJIEKTPOHHBIM MEPUOJUYECKUM W CHPaBOYHBIM u3AaHusAM. OrpaHudeHus CBOOOJHOTO U
aBTOPH30BaHHOrO JA0cTyna. OTKpPBITHIE IOMCKOBBIE CHCTEMBI pedepaTuBHOM HH(pOpMaIUU
(PubMed u np.).

AUIIC SciFinder (Chemical Abstracts Service) - mpodwmisnas AUWIIC mo xumum.
OcobeHHOCTH, OpraHu3anus W BO3MOXHOCTH moucka. IlouckoBas crparerus. AHanu3
pe3ynbpTatoB moucka. [Ipumephl oCymiecTBICHHs MOMCKa WH(DOPMAIMK 0 Pa3TUYHBIM BUIAM
MOMCKOBBIX 3aIPOCOB. AHAIHN3 [IUTUPOBAHUS HAYYHBIX MyOIUKALIUHI.

REAXIS - cnpaBoyHO-HH(pOpPMaIOHHAs IOMCKOBAasi cucTeMa u3zarenscTa Elsevier mo
xuMun. OCOOCHHOCTH, OpraHU3aIsl U BO3MOXHOCTH moucka. [lonckoBasi cTparerus. AHaIu3
pe3ynbpTatoB moucka. [Ipumephl oCymiecTBICHHs MOMCKa WH(DOPMAIMK O Pa3TUYHBIM BUIAM
MOMCKOBBIX 3ampocoB. CrenuanbHble BUABI MOMCKAa XUMHUYECKOM HH(pOpMAIMU: MOUCK IO
CTPYKTYypaM, peakiusM, CBOUCTBaM H JIp.

AUTIC Web of Science (Clarivate Analytics). Ocobennoctd, oOpraHuzaius u
BO3MOXXHOCTM Tnoucka. llonckoBasg crparterus. AHanu3 pe3ynbTaroB noucka. Illpumepst
OCYIIECTBJICHUSI MOMCKAa WH(GOPMAlMU MO Pa3IUYHBIM BHJAaM IOHUCKOBBIX 3allpOCOB. AHAIU3
[UTUPOBAHUS HAYUHBIX ITyOIUKAIIUHA.

AUTIC Scopus (Elsevier). OcobGeHHOCTH, OpraHu3amus ¥ BO3MOXHOCTH TIOHCKA.
IlonckoBass crparerus. AHaiu3 pe3yJbTaTOB MOUCKA. [IpuMmepbl OCYILIECTBIEHUS IOUCKa
uH(pOpMallMi MO Pa3IMYHbIM BHUAAM IOMCKOBBIX 3allpOCOB. AHalW3 LUTHPOBAHUS HAYYHBIX
myOuKaIui.

Cpasuenne AUIIC Scopus, Web of Science, SciFinder, REAXIS.

WudopmanvoHHble MOpPTambl U CaHTBl 3JCKTPOHHBIX HU3JAHUN: CaUT 3JIEKTPOHHBIX
KYpPHAJIOB AMEPHKAaHCKOTO XHUMHYECKOro ofmiecTBa, moptan Informaworld wm3marenscrBa
TAYLOR&FRANCIS, wundopmammonssiii  nopran SCIENCE DIRECT wuznarenscTsa
ELSEVIER, nopranst u3marensctB SPRINGER, WILLEY&SONS u ap.: undopmaimoHHbie
BO3MOXXHOCTH, TOUCKOBBI HMHTEp(ENc, IMOUCKOBBIM S3bIK, HAayKOMETpUYEeCKHe (DYHKIIHH,
nornojHuTeabHbIe GyHKIMH. OCOOCHHOCTH MPOCMOTpA MOJTHBIX TEKCTOB cTaTeil B html- u pdf-
dopmarax. [Tonsitue DOI. MHnekchl nutupoBanus. TeMaTHUeCKUi MOWCK.

Pasnea 4. UcTouHNKN naTeHTHON HH(opManum.

Ucrounnku matentHo wuH(opManuu. I[loHSATHE OOBEKTOB  HMHTEIUIEKTYaIbHOMN
cobctBeHHOCTH. [laTenTHAs TOKyMeHTanus Kak HH(pOpMamoHHbIid MaccuB. OCHOBHBIE TOHATHS
U OmpefelieHuss B 00JacTU MaTeHTOBeNeHUs. MexayHapo/Has MaTeHTHas Kiaccu(puKauus
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(MIIK). ITatenTtHbii mouck. OcoOeHHOCTH W BHIABI ToucKa. OTEUYeCTBEHHBIE U 3apyOCIKHBIC
ABTOMATU3UPOBAaHHBICE WH(GOPMAIMOHHO-TIONCKOBBIE CHUCTEMBl TATEHTHOM wuH()OpMaImy.
XapakTepucTuKa, OpraHu3aIys, BO3SMOXKHOCTH TIOUCKA.

B/l ®enepansHoro mHcTUTyTa mnpoMmeinuieHHONH cobctBeHHOocTH (DUIIC). CoctaB u
BO3MOHOCTH focTyna. CTpyKTypa mateHTHOTro JokyMeHTa B b/I.

b/l Amepukanckoro narentHoro Begomcra United States Patent and Trademark Office
(USPTO). Cocrae B/l USPTO. Bo3mosxuoct gocryna. CTpyKTypa MaTeHTHOTO JOKYMEHTa B
B

bJI ESPACENET. Komneknusa natentHoix b/l ESPACENET. Bo3MoxHoCTH gocTymna.
CrpykTypa nareHTHOro 1okymeHnTa B b/[. Buasl 1 BO3MOKHOCTH ITOKCKA.

Paznen 5. UHTepHeT KaK TEXHOJOTUS U MHPOPMAIIMOHHBIN pecypc.

WuTepHeT Kak TexHOJOrHs M HMH(pOpMAMOHHBIN pecypc. ['mobanbhas cerb Internet.
Ucropust coznanus u pa3Buths. OCHOBHBIE YCIYTH KOMITBIOTEPHBIX ceTei. MHbopmarmonnbie
pecypcsl cetu Internet. Vcronp3oBaHNE MOUMCKOBBIX cucTeM Internet misi moucka uHGOpMAIUU.
[TouckoBas cucrema HayuHoit uHpopmaruu GoogleScholar.

Bo3MokHOCTH CcO3/1aHUsI COOCTBEHHBIX MH(OPMAMOHHBIX Tpoduieil. Mcnonp3oBanue
pOo0JIEMHO-OPUEHTUPOBAHHBIX HH(OPMALMOHHBIX MAaCCHUBOB, OTOOpPaHHBIX W3 Pa3IMYHBIX
UH(POPMALIMOHHBIX HICTOYHUKOB JUISL CO3/1aHUSI COOCTBEHHBIX MPOUIIEH.

OO611ee KOJTMYECTBO Pa3aeiioB — .

4 O0beM yueOHOM TMCUMILTHHBI

. B 3auernbIX B akanem.
Bunast yueOHOI paboThI
eIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh JMCHHUILJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 0,45 16
Jlaboparopusbie 3austus (J1ad) 0,45 16
CamocrositesibHas padora (CP) 2,55 92
KoHTakTHas camocTosATebHas paboTa 155 0,2
CaMocTOATEIbHOE U3YUEHHE PA3esIOB JUCLUIIINHBI ' 91,8
Bua konTposs: 3a4yer
Bunast yueOHOI paboThI B 3auerHbIX B actponom.
eIMHUIIAX Jacax
O0mast TpyA0€MKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas padora (KP): 0,45 12
JlaGopaTtopnsbie 3ansTus (J1ab) 0,45 12
CamocrositesibHas padora (CP) 2,55 69
KoHTakTHas camocTosATebHas paboTa 155 0,2
CamocrosiTeIbHOE U3YUCHUE PA3ICIIOB TUCIUILIIMHBI ' 68,8
Bua konTposs: 3a4yerT

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI

«OCHOBBI MPOEKTHPOBAHMS U IKOJoruueckas ykcneprusa » (b1.B./IB.09.01)

1 Heap aucOMIUVIMHBI - TIpuoOpeTeHrne OOyYarouMMUCS YTIIyOJICHHBIX 3HAHUU M
KOMIIETSHIINH, MOJTY4YeHHE U 3aKperyieHne MpodeCcCHOHAIbHBIX YMEHHN U HaBHIKOB B 00JacTu
MPOBEJCHUS OSKOJOTMYECKON SKCIEPTH3bl IPOEKTOB CTPOUTENHCTBA C HCIOJIB30BaHHUEM
CHEIMAIbHBIX METOJIOB OIEHKH U aHAJIN3a MMPOEKTHBIX MAaTEPUAJIOB.

2 B pe3yabraTe M3ydeHHs JUCHMIUIMHBI 00y4alOMMIicA MO MporpamMme GakaJjaB-
puAaTa J10JIKeH:

Obnadams cnenyromumu npodeccnoHanbHbIMU KomneTeHusaMu (I11K):

- CIIOCOOHOCTBIO YYacTBOBAaTh B COBEPIICHCTBOBAHMH TEXHOJIOIMYECKHX IPOIECCOB C
MO3UIUI SHEPTO - U pecypcocOepekeHnsl, MUHUMU3AIMKA BO3JICHCTBHS Ha OKPY’KAIOIIYIO Cpeay
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(TIK-2);

- CIOCOOHOCTBIO  HCHOJB30BaThb  HOPMAaTHUBHBIE  JOKYMEHTBI IO  KadecTBY,
CTaHIAPTHU3AIMK U cepTH(HKauu TpoaykToB U u3aenuii (I1K-4);

- TOTOBHOCTHIO M3y4YaTh HAYYHO-TEXHUYECKYI0O MHPOPMAIUIO, aHATU3UPOBATH OTEUECT-
BEHHBIN ¥ 3apyOCIKHBIN OIBIT 110 TemaTuke ucciaeaoBannii (ITK-13).

3namo:

— OCHOBHBIE moyiokeHUs1 DenepanbHOTO 3akoHa «OO0 SKOJOTHUECKOW 3KCIEPTU3E»;
00N TOPSIIOK MPOBEACHHS SKOJIOTUIECKOM SKCIIEPTU3bI TPOEKTOB CTPOUTEIHCTBA!

— o0myoo mpoueaypy HIpOSKTHPOBAHMSA; OCHOBBI IUIAHUPOBAHUS M OpPraHU3AIUH
JESATETLHOCTH B O0JAaCTH TOCYJApPCTBEHHOW M OOIIECTBEHHON SKOJOTUYECKOW SKCIEPTHU3BI
IPOEKTOB  CTPOMTENBCTBA; OCHOBHBIE METOJbl JKOJOTHMUECKOW AKCHEPTH3bl IPOECKTOB
CTPOUTENIbCTBA:

— DKOJIOTWUYECKHE TpeOOBaHUS TMPH pa3MEIICHUM, NMPOCKTUPOBAHUU, CTPOUTEIHCTBE,
BBO/JIE B 3KCILIyaTalHMIO MPEINPUATHH, 30aHUIA, COOPYKEHUI U MHBIX OOBEKTOB,;

— OCHOBBI pacueTOB 3arpsi3HEHUS MIPU3EMHOTO CJI0S1 aTMOC(HEPHOTO BO3AyXa M BOJHBIX
O00BEKTOB JUIsl OJJUHOYHBIX MCTOYHUKOB U TPYII B3aUMOJEHCTBYIOIINX UCTOYHUKOB BHIOPOCOB
(cOpoCOB) 3arpsI3HAIONIMX BELIECTB; OCHOBBI pacueToB HopMaTiBoB [1/IB u HJIC.

Ymemn:

— Tox0upaTh OCHOBHBIE HOPMATHBHO-TIPABOBBIE M METOAMYECKHE JIOKYMEHTHI B
00JaCTH MIPOMBIIIJIEHHOTO CTPOUTENIBCTBA U IKOJIOTUYECKOM IKCIIEPTU3BI U Pad0TATh C HUMU;

— aHaIM3MpPOBAaTh TNPOEKTHbIE JAHHbIE 10 HWCTOYHHKAM BBIOPOCOB (cOpOCOB)
3arpsI3HAIOLIUX BEUIECTB; BBIACNIATH MPUOPUTETHBIE IS SKCIIEPTHU3bI 3arpsI3HSIONIME BEIIECTBA
¥ UICTOYHHKH MX BEIOPOCOB (cOPOCOB );

— pa3pabaThiBaTh PEKOMEHAALWUA U TMPEAJOXKEHUS MO J0paboTKE U YIyUIICHHIO
MIPOCKTHBIX PEIICHUI B pacCMaTpUBaeMoOM 00J1acTH;

— TPOBOAUTH OLIEHKY MPABUILHOCTU MPOEKTHBIX PEIICHUH 110 HOPMATHUBAM HPEIEIbHO
JIOTTYCTUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIONINX BEIIECTB;

— TPOBOAUTH OIEHKY NMPAaBUJIBHOCTH MPOEKTHBIX PEHICHUH MO0 pa3MepaM CaHUTApHO-
3aIIUTHBIX 30H U 30H BIHSIHUS MPOCKTUPYEMBIX O0BEKTOB;

— COCTaBJATh OKCIEPTHBIE 3aKIIOYEHHUS IO MPOCKTHPYEMBIM MPUPOIOOXPAHHBIM
MEPOIPUITHSIM.

Braoemw:

— cucTteMol MpodecCHOHATBHBIX TOHATUH U JIOTHYECKUX 000CHOBaHHIA JAEATEIBHOCTU B
00J1aCTH MMPOEKTUPOBAHUS U HKOJIOTHUECKOM IKCIIEPTHU3BI;

— OCHOBAMU COBPEMEHHBIX HHCTPYMEHTOB JKOJOTHYECKOM AKCHEePTH3bl, BKIIOYAsS
OIICHKY JIOCTaTOYHOCTH U TIPABUIBHOCTH MPOEKTHBIX PELICHHA, CBI3aHHBIX C MPEAOTBPAIICHUEM
3arpsi3HEHUS aTMOC(HEPHOTO BO3/[yXa M BOAHBIX 00BEKTOB, BEICOTaMU Tpy0, pazmepamu C33;

— OCHOBAaMH METOJIOB CpAaBHEHHUS BApPHAHTOB MpPOEKTHBIX pemeHuid. [Ipuemamu
COCTaBJICHUS MPUHIUITUAIBLHBIX TEXHOJOTHUYECKUX OJOK-CXeM MPOEKTUPYEMBIX MPOIECCOB U HX
UCITOJIb30BaHUS NP NMPOBEICHUN IKOJIOTHUECKON IKCIIEPTH3BIL.

3 Kpartkoe coaep:kanue I CHUITAHBI

Paszoen 1. Obwue 6onpocvl npoekmuposanus u 3K0JI02UHECKOU IKCHEPMU3bl NPOEKMO8
cmpoumensbcmed

Paznmen BKIIOYAaeT: CHCTEMY OCHOBHBIX TOHSATHM B 00JacTH MPOEKTHPOBAHUS
NPEANPUATHH, 3JJaHUN U COOPY>KEHUN M SKOJIOTHYECKOW SKCIEPTU3bI MPOECKTOB CTPOUTEILCTBA,
o0IIyI0 TMpOLEeAypy HWHBECTUIMOHHOTO TPOEKTUPOBAHMS, COCTaB M MOPSAOK pa3paboTKu
OCHOBHBIX MPEIIPOEKTHBIX M MPOEKTHBIX MaTepuanoB. OCHOBHbIE MosoxeHus deaepanbHOro
3akoHa «OO0 SKOJIOTMYECKOH OJKCIepTH3e». DKOJIOTHYECKHe TpeOOBaHUS INPH pa3MEIICHUH,
MPOEKTUPOBAHUH, CTPOUTENILCTBE, BBOJAE B IKCIUTyaTallMIO MPEIIPUITUNA, COOPYKEHUM U MHBIX
00bekTOB. TpeboBaHUs K coaepkaHUIO pas3znenoB  “IIpupogooXpaHHBIX MEPONPUSATHS .
VYrnpasneHnue npoekTaMu (MEHEKMEHT MPOEKTOB).
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Pasznen 2. UHcTpyMeHTApHii IKOJOTMYECKOI IKCIIEPTU3bI MPOEKTHBIX peleHu i

Pasmen BKIIIOYaeT: OCHOBBI PAcUeTOB 3arps3HEHHs MPU3EMHOTO CJIO0s aTMOC(HEpHOro
BO3/lyXa M BOJHBIX OOBEKTOB JJIsi M30JIMPOBAHHBIX UCTOUYHUKOB U IPYII B3aUMOJIEHCTBYIOIINX
HMCTOYHUKOB BBIOPOCOB M COpPOCOB 3arpsi3HSIIOIIMX BEIIECTB; METOJbI aHAlIM3a MPAaBHILHOCTU
npoekTHhIX pemeHnid mo HopmatuBam [I/IB (HAC) nns mpHOpUTETHBIX 3arps3HSIOINIMX
BEIIECTB M HMCTOYHUKOB HMX BBIOPOCOB (COPOCOB ), METOJBI aHAIHM3a PEIICHUH IO BHICOTAM
BBIOPOCHBIX TpyO, pa3MepaM CaHMTAPHO-3AIIUTHBIX 30H M 30H BIHSHUS MIPOEKTUPYEMBIX
00BEKTOB; KOJMYECTBCHHBIE METOJBI CPAaBHEHUS BApUAHTOB IMPOCKTHBIX PEIICHUN; METOIbI
COCTaBJICHUS MPUHIUIHAIBHBIX TEXHOJIOTUYECKUX U alMapaTypHbIX TEXHOJIOTHUYECKUX CXEM I10
MPOCKTHBIM JAHHBIM M WX HCIOJb30BaHUS MPHU TMPOBEACHUU HSKOJIOTMUECKOW HKCIEPTU3BI
MIPOEKTOB CTPOUTENHCTBA.

O011ee KOIUYECTBO pa3AeioB — 2.

4 O0beM yueOHOM TUCUUIIIMHBI
Buzet yueGHOH paBoTs: B 3aueTHBIX B akanewm.
eAMHUIIAX yacax
O0mas TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 48
Jlexumnm (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,44 16
CamocrositesibHas padora (CP) 2,67 96
KonTakTHas camocTosiTenibHas paboTa 5 67 0,4
CaMOCTOSTEeTbHOE U3YUCHHUE PA3IeSIOB JUCITUTIIMHBI ' 96,6
Buja xkoHTpOJIS: 3a4eT ¢ OLEHKOH
N B 3aueTHbIX B actponom.
Bunast yueOHOI paboThI
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 36
Jlexrmn (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesibHas padora (CP) 2,67 72
KonTakTHas camocTosiTenbHas paboTa 267 0,3
CaMOCTOSTETbHOE N3YYCHHUE PA3IeSIOB JUCITUTIIMHBI ’ 71,7
Buja xkoHTpOJIS: 3a4eT ¢ OLCHKOMH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«OueHka Bo3aelicTBHA Ha oKpYyxkawuryio cpeny» (b1.B.[1B.09.02)

1 eab AMCUMIUIMHBI — TPUOOPETCHHE OOYYAIOIIMMUCS 3HAHUW W KOMIICTCHITUH,
MOJly4eHHWE M 3aKperuieHne NpoeCCHOHATBHBIX YMEHUW W HAaBBIKOB B OOJACTH OIEHKU
BO3JICHCTBUSL HAa OKPYXKAIOIIYIO Cpeay, TMO3BOJSAIOIIMX IPETCHIOBaThH Ha pabouue Mecra B
paccMarpuBaeMoit chepe mpoeCcCHOHABHBIN JEATETHHOCTH.

2 B pe3yabTare wu3y4YeHUs: JUCHUIUIMHBI O0y4YyawUIUiici MO Tporpamme
0akaJjlaBpuaTa J0JIKeH:

Obnadamse cnenyromuMu TpodeccuoHanbHbIMu KoMmeTeHusamMu [1K):

- CIOCOOHOCTh y4acTBOBAaTh B COBEPIIEHCTBOBAHUM TE€XHOJIOTMYECKHUX MPOILIECCOB C MO-
3UIAA SHEPTO - M PECypcocOepeKeHUsl, MUHIUMH3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO CPEIy
(TIK-2);

- CIOCOOHOCTH MCTOJIB30BaTh HOPMATHUBHBIE TOKYMEHTHI 110 Ka4eCTBY, CTaHIapPTH3AINH
u ceprudukanuu mpoaykroB u uzaenuii (I11K-4);

- TOTOBHOCTh H3yYaTh HAay4YHO-TEXHUYECKYI0O HH(OpPMAIMIO, aHATU3UPOBATH OTECUECT-
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BEHHBIN ¥ 3apyOCKHBIN OIBIT 110 TemaTuke ucciaeaoBannii (ITK-13).
3namy:

- OCHOBHBIE I10JIO’KEHUS 3aKoHOoaTeNbecTBa PD (0CHOBHBIE TpeOOBaHUS
HOPMAaTUBHBIX JOKYMEHTOB, perynupymomux nposeaesne OBOC B Poccuiickoi ®enepaunn) u
MEXYHApOJAHOTO 3aKOHOIaTENICTBA B 00IACTH OLIEHKU BO3/IEHCTBHSI HAa OKPYXKAIOILYIO Cpey;

- 00111yI0 POl yPY NPOSKTUPOBAHUS; OCHOBBI IJITAHUPOBAHUS M OpraHU3aLUuU
JeSITEIbHOCTH B 00JIACTH OLIEHKH BO3JEHCTBUS Ha OKPY>KAIOLIYIO CPEy IPOEKTOB
crpoutenbeTBa, npuHIMIbEl OBOC; oburyto nponenypy nposeaenust OBOC, Bximrouas
OpraHU3alUI0 OOIECTBEHHBIX CITyIIaHWH;

— IKOJIOTHUYECKHE TPEOOBAHMS MPU Pa3MEIIEHUH, TPOCKTUPOBAHUH, CTPOUTEIHCTBE,
BBO/IE B DKCIUTyaTaIMIO MPEANPHUATHH, 3JaHUH, COOPY)KEHUIM U UHBIX OOHEKTOB.
Ymemn:

— OIICHUBATh (DOHOBOE COCTOSIHUE OKPY>KAIOIIEH CPe/Ibl M 3J0POBbS HACETICHNUS B
paiioHe pa3MmenieHnss 00beKTa HaMe4aeMOi MPON3BOJACTBEHHOH IE€ATEILHOCTH;

- oI0MpaTh OCHOBHBIE HOPMAaTHUBHO-TIPABOBBIE U METOJMUYECKUE TOKYMEHTHI B
00J1aCTH OLICHKH BO3JICHCTBUS Ha OKPY>KAIOLIYIO Cpeay M padoTaTh C HUMH;

- OLIEHUBAaTh BEJIWYHMHY, UHTEHCUBHOCTb U NPOJOKUTENLHOCTh OTEHIIUAIBHOTO
BO3/ICIICTBUS HAMEUAEMOW JEATENILHOCTH Ha OKPY KAIOILYIO CPEly U 310pOBbE HACEJIECHUS;

- CPaBHUBATH U OLIEHUBATH AJIbTEPHATUBHBIC BAPUAHTHI Pa3MEILCHH TUIOAAKU
CTPOUTEIILCTBA U TEXHOJIOTUYECKUX PELICHUH, BKIIIOYast IPUPOIOOXPAHHBIE MEPOIIPUATHUS;

- pa3pabaThIBaTh PEKOMEHAINH 1O IIPEIOTBPALICHUIO HEraTHBHOTO BO3/ICHCTBUS
IPOCKTHPYEMBIX 00BEKTOB Ha OKPY’KAIOIIYIO Cpeay B pamkax mporenypst OBOC.
Bnaoemy:

- CUCTeMOU TPOo(eCCHOHATBHBIX TOHATHUH U TIOTUYECKUX 000CHOBAHMIA
NESTENIbHOCTH B 00JIACTH MPOEKTUPOBAHUS U OLIEHKU BO3JEHCTBHS Ha OKPYKAIOUIYIO CPENy;

— OCHOBaMH COBpeMeHHBIX HHCTpYMeHTOB OBOC, BKiII0Uasi METOABI OIICHKU
BEJIMYMHBI, THTCHCUBHOCTH U TIPOIODKUTEIILHOCTH TTOTCHITHAIBHOTO BO3CHCTBUS HaMeuaeMOi
JeSATETbHOCTH Ha OKPYXKAIOIIYIO CPEey U 3/I0POBbE HACEICHUS;

- OCHOBaMH MCTOAOB CpABHCHUS aJIbTCPHATHBHBIX BAPUAHTOB ITPOCKTHBIX
pELLIECHHI;

- OCHOBaMH Pa3pabOTKHU M UCTIOIb30BaHus JoKymeHnTannu OBOC;

— IpUEMaMH COCTaBJICHUS PUHIMITHAATIBHBIX TEXHOJIOIHUYECKHX OJIOK-CXEM
IIPOEKTUPYEMBIX IIPUPOJAOOXPAHHBIX MEPOIIPUATUI U UX UCIIOIb30BAHUS IIPU IIPOBEACHUUN
OLICHKH BO3JICHCTBHS HA OKPYKAIOILYIO CPELy;

— MpUEMaMU COCTaBJICHUS HKOJIOTUYECKUX CUTYAIIMOHHBIX IJIAHOB U KapT-CXEM
MPOEKTUPYEMbIX 00BEKTOB MPU MPOBEICHUH OLIEHKU BO3JCHCTBUS Ha OKPYKAIOUIYIO CPENy;

— OCHOBaMH OpraHU3allMi MOHUTOPUHTA BO3ACHCTBUSI HAMEUaeMOM
IIPOU3BOJCTBEHHOM AESITENIBHOCTH HAa OKPYIKAIOIIYIO CPENY U 3J0POBbE HACEIICHHUS.

3 Kpatkoe conep:xaHue TUCHHUILINHBI:

Pazoenl. Obuwue 6onpocel oueHKU 6030€iCMEU HA OKPYIHCAIOUYIO CPedy NPOEKHIO06
cmpoumenscmea

Pa3nen BKkiIOyaeT CHUCTEMYy OCHOBHBIX TIOHATUH B 00JIaCTH MPOEKTUPOBAHMS
OPEINPUATHIA 3aHUH U COOPYKCHHH W OIEHKH BO3JCUCTBUS MPOSKTUPYEMBIX OOBEKTOB Ha
OKPYKAIOIIYI0 Cpely; HWCTOPUI0 BO3HUKHOBEHUS W pa3BUTUSA OLICHKH BO3JECHCTBUS HaA
OKpyXkaroryto cpeay (environmental impact assessment, EIA) 3a pybexxom u B PO;
3aKoHO/aTenbCcTBO Poccuiickoit denepanuun U MeXIyHApOIHOE 3aKOHOAATEIBCTBO B 00JACTH
OBOC; obmyrw mpouenypy OBOC; coctaB u MOpsiioK pa3pabOTKU OCHOBHBIX MaTEpUAIIOB
OBOC; mpunmuner OBOC kak uHCTpymMeHTa (OPMHUPOBAHHS PEIICHWH Ha pPaHHHUX H3Tarax
MPOSKTUPOBAHUS OOBEKTOB XO3SUCTBEHHOU JEATEIHHOCTH C YYAaCTHEM BCEX 3aMHTEPECOBAHHBIX
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CTOPOH; TPEUMYIIECTBA M BBHITOABI, CBs3aHHble ¢ mpoBeaeHueM OBOC; mnpobiembl u
oTpuuatenbubie npuMmepsl urhHopupoBanuss OBOC; ocHoBHble ywacTHUkM OBOC, wnx
MOJIHOMOYMSI U OTBETCTBEHHOCTh: 3aKa34UMK OIICHKH, HCIOJHUTENb padoT, OOIIEeCTBEHHOCTH
pernoHa pasmerieHusi oObekTa oneHkd; mnpoueaypa OBOC: pa3paboTka mporpaMMsl
npoeaeauss OBOC, ocHOBHBIE JTambl, BHABI paboT, pa3pabarbiBaeMasi JOKYMEHTAITUS;
MOJATOTOBKA M MPOBEJIEHUE OOIIECTBEHHBIX ciymanuii mo matepuaram OBOC, odopmienue
MIPOTOKOJIOB OOIIECTBEHHBIX CIYIIAHHI; TOJTOTOBKA U MpencTaBienue otaera mo OBOC.

Pa3nen2. MeToabl OLIEHKH BO3/1€eliCTBHS HA OKPYKAIOIIYIO Cpeay

Paznen BkitouaeT: OLIEHKY (POHOBOTO COCTOSTHUSI OKpYXaromied cpeibl U 370POBbs
HACelleHUsl B pailoHe pa3MelieHuss 00beKTa HaMeuaeMOW JesITeNbHOCTH, CPABHCHHE U OIEHKY
albTEpHATUBHBIX BAapUAHTOB pa3MEUICHHUS IUIOMIAJIKH CTPOMTENHCTBA U TEXHOJOTHYECKHX
peluieHui, BKIIOYasl peHIeHUsT M0 TMPUPOJOOXPAHHBIM MEPOMPUSATUAM; METOIAbl OLEHKHU
BEJIMYMHBI, UHTEHCUBHOCTH U MPOJOKUTEIBHOCTH MOTEHIIMAILHOTO BO3CHCTBUS HaMedaeMOn
JEATEIBHOCTH Ha OKPY’KAIOLIYI0 CpPENy U 3[0POBbE HACEJIEHUS; OPraHM3aL[M0 MOHUTOPUHIA
BO3JCHCTBUSI HAMEUAEMOW XO3SMCTBEHHOM JEATEIIbHOCTH Ha OKPYKAIOUIYIO0 Cpeay M 370POBbE
HACEJIeHUsT; Pa3pabOTKy U MCIOIh30BAHUE SKOJIOTHUECKUX CHTYAI[MOHHBIX TUTAHOB M KapT-CXeM
pa3MenieHus  IPOEKTUPYEMBIX  OOBEKTOB;  METOJAbI  COCTaBJICHUS  IPUHLUIHAIbHBIX
TEXHOJIOTMYECKUX CXEM IO MPOEKTHBIM JaHHBIM U MX MCHOJIb30BaHus npu nposeaennn OBOC;
pa3paboTKy peKOMEHJAlMi MO0 MPeJOTBPAIICHUI0O HETaTUBHOTO BO3JEUCTBUS MPOECKTUPYEMBIX
00BEKTOB Ha OKPYXKAIOIIYIO cpeay B pamkax npoueaypsi OBOC.

OO6111ee KOJIMYECTBO Pa3eiioB — 2.
4 O0beM yueOHOM TMCUMILTHHBI

o B 3ayeTHBIX B akazem.
Bunast yueOHOI paboThI
eIMHUIaxX gyacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY ILUIaHY 4.0 144
KonTakTHas padoTa — aylMTOPHbIE 3aHATHS 1,33 48
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesibHas padora (CP) 2,67 96
KonTakTHas camocTosiTenibHas paboTa 267 0,4
CamocrosiTeIbHOE U3YUCHUE PA3ICNIOB TUCIUILIIMHBI ' 96,6
Bua konTpoJis: 3a4eT ¢ OL[CHKOH
N B 3aueTHbIX B actponom.
Bunast yueOHOI paboThI
eIMHUIaxX Jacax
O0mas TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 1,33 36
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas pa6ora (CP) 2,67 72
KonTakTHas camocTosiTenibHas paboTa 267 0,3
CaMOCTOSTETbHOE U3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI ’ 71,7
Buja koHTpOJIS: 3a4eT ¢ OLEHKOMH

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
«MeToabl XHMHYECKOT0 MOHUTOPHHTa OKpYyxkarmeil cpeasl (51.B./1B.10.01)
1 Ieab AMCHMIIMHBI - MOJIyYE€HUE CTYACHTAMH NPAKTUYECKMX HABBIKOB B 00JIaCTH
XUMHYECKUX METOJI0B MOHUTOPHUHTIA OKPYKAIOLLIEH CPEbI.
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2 B pe3yabTaTe wu3ydYeHHsl JIUCUMILUIMHBI oOydaloulgiics Mo mnporpamme
O0akaJlaBpHAaTAa J0JI/KeH:

Obnadams cnenyromumu npodeccunoHanbHbiME (1K) komneTenusamu:

- CIIOCOOHOCTh  HCIIOJIB30BAaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH,
MIPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCIOJIB30BAHUEM MPHUKIAAHBIX MPOrpaMM U 0a3 JaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHHS U MOHHMTOPHUHTA MPUPOIHBIX CPEll
(TIK-3);

- CIIOCOOHOCTH PUMEHSATH COBPEMEHHBIE METO/IBI MCCIIEAOBAHUS TEXHOIOTHIECKIX
MPOLECCOB U TMPHUPOIHBIX Cpell, MHCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B Hay4yHO-
uccienoBareiabcko padore (ITK-14).

3namo:

- OCHOBHBIE MTapaMeTPhl OIICHKH Ka4eCTBa OKPYKAIOUICH CPE/IbI;

- SKCIIEPUMEHTAJIbHBIE METO/IbI OIICHKH KayecTBa OKpPY Karollel cpesibl, OCBOCHHBIE
B IIPOLIECCE 3aHITUN;

- TEOPETUYECKHE OCHOBBI METOJIOB OLIEHKH KaueCTBa OKPY KAIOIIel CpeIbl;

- OCHOBHBIC HOPMAaTHUBHBIE IOKYMEHTHI 110 KAYECTBY OKPYKAIOMICH CPEIbI.

Ymems:

- OpPraHHU30BaTh U OCYIIECTBUTH IKCIIEPHMEHT;

- MOJIy4YUTh pacyeTHbIE TapaMeTpPhl MO HKCIIEPUMEHTAIbHBIM JaHHBIM;

- MIPOBECTH CPABHUTEIBHBIA aHAIIW3 IMOJYYCHHBIX JAHHBIX C HOPMATHUBHBIMU WIIH
JPYTUMH JTUTEPATypPHBIMU JaHHBIMU.

- CIeTIaTh BBIBOJ O COCTOSIHMH KaueCTBa OKPY KAIOIICH CPEIbI.

Braoemy:

- HABBIKAMHU OJKCIIEPUMEHTAILHON paboThl M METOJaMH pacyera IapaMeTpoB
Ka4yeCTBa OKPYXKAIOIIEH Cpebl.

3 Kparkoe coaepxaHue AUCUUILIMHBI

JucnuriuHa BKIIIOYaeT B ce0s mabopaTopHbIe pabOTHI:

Oyenka kauecmsa ammocgeprnozo 6o30yxa. IlpaBuna npo6ooTOopa U OIEHKA KayecTBa
aTMoc(epHOro BO3[yXa. OMpENeICHHUE 3arpy>KeHHOCTH Yiull T. MOCKBBI aBTOTPAHCIIOPTOM
(TIepeKpecTKu yIHIl 3a7ar0Tcs mpenojaBaTeneM). OeHKa YPOBHS 3arpsi3HEHUST aTMOC(HEPHOTO
BO3/lyXa OTpaOOTaHHBIMU Ta3aMH aBTOTPAHCIIOPTA HA y4YacTKE MarucTpaibHON ymuubl. Pacuer
N3A.

Oyenka kauecmea 600bl NO OCHOBHLIM 2UOpOXUMUYecKuM noxazamenam. OmnpenenacHue
aktuBHOHU peakuuu (pH), 6uxpomatnoii okuciasiemoctu (XIIK), conepxxanus pacTBOpEHHOTO KH-
CJIOpOJia, B3BEIICHHBIX BEILECTB, CYXOr0 OCTaTKa, OOIIETo Keje3a, MapraHiia, XJIOPUI0B, CyJlb-
¢aros, mutparos. Pacuer 13B.

Oyenka cocmosanuss noyeeHHo2o nokposa. OTOOpP mNpoO TOYBBI, KBapTOBAHUE,
MOArOTOBKA K aHanu3y. Omnpenenenre pH BOAHOW U CONEBON BBITSKEK, OOMEHHBIX KalbIUs U
MarHusi, HUTPATOB, OPraHUYECKUX coequHeHul (rymyca). @UTO-TeCT KaK OJUH M3 METOOB
OMOJIOTUYECKOTO.

4 O0beM yueOHOM TUCUUIIJIMHBI
Bus! yae6HO# paboTs! B 3aueTHBIX B akanewm.
eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JMCHHUILJIMHBI 10 Y4e0OHOMY MJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayiuTOPHbIE 3aHATHS 1,33 48
JlabopatopHsie 3austus (J1ad) 1,33 48
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenbHas paboTa 0,2
BrinoHeHNE MTHANBUYAITLHOTO 38/ TaHHS 1,67 20
Jlpyrue BUJIbI CAMOCTOSITENIEHOM PabOTHI 39,8
Bua konTpoJs: 3a4eT
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. B 3ayeTHBIX B actponom.
Bunast yueOHOI paboThI

eIMHUIIAX yacax
O0mast TpyA0€MKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 36
JlabopatopHsie 3austus (J1ad) 1,33 36
CamocrositesibHas padora (CP) 1,67 45
KoHTakTHasi camocTosATebHas paboTa 0,15
BrinonHeHne MHAMBUYAIBHOTO 3aJaHUs 1,67 15
Jpyrue BUIbI cCaMOCTOSTETLHON paOOThI 29,85

Bua konTpoJs: 3a4eT

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«MeToabl OlIeHKH KadyecTBa oKpy:kawmei cpeast » (b1.B./[B.10.02)

1 Heab TUCHUIUIMHBI - TOJTYYCHHE CTYICHTAMHU MPAKTUYECKUX HABBHIKOB B 00JIacTH
OLICHKH Ka4ueCTBa OKPYKArOIIeH Cpeibl.

2 B pe3yabTaTe wu3yYyeHHs JAUCHUILUIMHBI O0y4YawUIUiicd 1O mporpamme
0akajiaBpuaTa [0JIKeH:

Osnadems cneayomumMu IpodeCcCHOHATFHBIMUA KOMIETCHITHSIMHU:

- CIOCOOHOCTBIO HCIIOJNB30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJIOTHH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C MCIOIB30BAHUEM MPHUKIATHBIX IPOrpaMM M 0a3 TaHHBIX
JUIsL pacueTa TEXHOJOTMYECKUX MapaMeTpoB 00OPYIOBaHMSI U MOHMTOPUHIA MPUPOAHBIX Cpell
(IIK-3);

- CIOCOOHOCTBIO MPUMEHSITh COBpEMEHHbBIE METO/IbI UCCJIEIOBAHMUS
TEXHOJOTUYECKHUX IPOILIECCOB M MPUPOIHBIX CPEJl, UCIOIb30BaTh KOMITBIOTEPHBIC CPEIICTBA B
Hay4YHO-HCCIIe0oBaTebekoi padote (ITK-14).

3uams:

- OCHOBHBIE MTapaMeTPhl OIICHKU Ka4eCTBa OKPYKAIOUICH Cpebl;

- AKCIIEPUMEHTAILHBIE METO/IbI OIICHKU KauyeCTBa OKPYKAIOIICH Cpe/ibl, OCBOCHHBIC
B MPOLIECCE 3aHITU;

- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B TMIpOIlecce€ 3aHATHH METOJO0B OLICHKU
KayecTBa OKpY Kalollel cpebl;

- OCHOBHBIC HOPMATHUBHBIE IOKyMEHTHI 10 KAYECTBY OKPYKAIOMICH CPEIbI.

Ymems:

- OpPraHHU30BaTh U OCYIIECTBUTH IKCIIEPHMEHT;

- MOJIyYUTh pacyeTHbIE TapaMeTPhI MO HIKCIIEPUMEHTAIbHBIM JaHHBIM;

- MIPOBECTH CPABHUTEIBHBIA aHAIIW3 IMOJYYCHHBIX JAHHBIX C HOPMATHUBHBIMU WIIH
JPYTUMH JTUTEPATypPHBIMU JaHHBIMHU.

- CIeTIaTh BBIBOJ O COCTOSIHMH KaueCTBa OKPY KAIOIICH CPEIIbI.

Braoemy:

- HaBBIKAMHU OJKCIIEPUMEHTAILHON paboThl M METOJaMH pacdyera mapaMeTpoB
KauyeCTBa OKPYKAIOIIEH Cpebl.

3 Kpartkoe conepkaHue JUCHUILINHBI:

JucnuriuHa BKIIIOYaeT B ce0s mabopaTopHbIe pabOTHI:

Oyenka kauecmsa ammocgeprnozo 6o30yxa IlpaBuna npo6ooTOopa U OIEHKAa KayecTBa
aTMoc(epHOro BO3yXa. OMpeesieHre 3arpyKEHHOCTH YUl I. MOCKBBI aBTOTPAaHCIIOPTOM (T1e-
PEKPECTKH YIHII 3a7ar0Tcsl penoaaBareneM). OeHKa ypOBHS 3arps3HEHUs aTMOC(HEPHOTO BO3-
nyXa OTpabOTaHHBIMU Tra3aMy aBTOTPAHCIOPTAa Ha y4YacTKEe MarucTpajibHOW ymiuibl. Pacuer
N3A.

Oyenka kauecmea 600bl NO OCHOBHLIM 2UOpOXUMUYecKUM noxazamenam. OmnpenenacHue
aktuBHOHU peakuuu (pH), 6uxpomatnoii okuciasiemoctu (XIIK), conepxxanus pacTBOpEHHOTO KH-
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CJIOpOJia, B3BEIICHHBIX BEILECTB, CYXOr0 OCTaTKa, OOIIETo Keje3a, MapraHiia, XJIOpUI0B, CyJlb-
¢aros, nutparos. Pacuer 13B.

Oyenka cocmosanuss noygeHHo2o nokposa. OTOOpP mNpoO TOYBBI, KBapTOBAHUE,
MOArOTOBKA K aHanmu3y. Omnpenenenre pH BOAHOW U CONEBON BBITSKEK, OOMEHHBIX KalbIUs U
MarHusi, HUTPATOB, OPraHUYECKUX coequHeHul (rymyca). @UTO-TeCT KaKk OJUH M3 METOJOB
OMOJIOTHYECKOT0 MOHUTOPHHTA.

4 O0beM yueOHO# TUCUUIIIMHBI
Buzet yueGHOH paBoTs: B 3aueTHBIX B akanewm.
eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 48
JlabopatopHsie 3austus (J1ad) 1,33 48
CamocrositesibHas pa6ora (CP) 1,67 60
KonTakTHas camocTosiTenibHas paboTa 0,2
BrllloJIHEHNE MHIMBUIYAJIBHOTO 331aHUS 1,67 20
Jpyrue BubI caMOCTOSTEILHON pabOThI 39,8
Bua konTpoJs: 3a4eT
. B 3ayeTHBIX B actponom.
Bunapr yaeGHO# paboThI
eAMHUIIAX yacax
OO0mast TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 36
JlabopatopHsie 3ausTus (J1ad) 1,33 36
CamocrositesibHas padora (CP) 1,67 45
KonTakTHas camocTosiTenibHas paboTa 0,15
BrinoHeHNE MTHANBU Y AITLHOTO 38/ TaHHS 1,67 15
Jlpyrue BUJIbI CAMOCTOSITENIEHON PabOTHI 29,85
Bua konTpoJs: 3a4eT

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«TexHo0rMu MHMHMMHM3ALUM AHTPONOTeHHOT0 BO3/1elCTBUS
Ha okpyxawmyio cpeny» (b.1.B. /IB. 11.01)

1 Ieab IMCHMNUIMHBI - 3aKpelJIeHUE U MPAKTHYECKOE NMPUMEHEHHE TEOPETHUYECKHUX
3HAHUA O TEXHOJOTHSIX MHUHUMH3AIMHU BO3JCUCTBUS Ha OKPYKAIOUIYIO Cpey, IMOJYYEHHBIX
00y4JaroIUMUCS IPU OCBOCHUH AUCUUILUINH «[IpoMBIIIsIeHHas 9KOJIOTHS OCHOBHBIX XUMHUYECKUX
OpOU3BOJACTBY M «TexHWKa 3alUThl OKPYXKAIOMIEH Cpelbl», IMOJyYeHHE HAaBBIKOB
AKCTIEPUMEHTAIBHON PabOTHI M pacyeTa mapaMeTpoB Iporiecca, ero 3pGeKTHBHOCTH.

2 B pe3yibTare U3y4eHUsl TUCHUILIUHBLI 00y4YaIOIIMIics MO MporpaMMe 0aKajaB-
pHaTa 10/KeH:

Ognadems cnenyronmmu npodeccruonanbabiMu (ITK) koMmereHusaMu:

- CIOCOOHOCTBIO y4YacTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJIOTMYECKUX IPOLECCOB C
MO3UIUI DHEPTO- U PecypcocOepekeHus], MUHIMH3AIUN BO3JACHCTBHS Ha OKPYKAIOUIYIO CPEdy
(IIK- 2);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PEIICHUs TpU pazpaboTke
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAlpaBiICHHbIC
Ha MUHUMH3AIMIO aHTPOIIOICHHOTO BO3/ICHCTBUS Ha OKpyxkaromryio cpeny (ITK-5);

- CHOCOOHOCTBIO TUIAHHPOBATH JKCHEPUMEHTANbHBIE HCCIENOBAaHUS, IMOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHbIE pe3yabTaThl ([TK-15).

3namo:
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- METOJIbl OYMCTKHU CTOYHBIX BOJ| U T'a30BO3IYIIHBIX BBIOPOCOB, MEpPepabOTKH TBEPIbIX
HPOMBIIIJICHHBIX OTXO/0B;

- METOJIbl aHAIM3a TEXHOJIOTMYECKUX MMapaMeTPOB U MOJYUYEHHBIX LEIEBBIX MPOTYKTOB,
OCBOCHHBIE B IIPOIIECCEe 3aHATHI Ha SKCIIEPUMEHTAILHBIX MOJICIISIX;

- TEOPETHUYECKHE OCHOBBI OCBOECHHBIX B MPOLIECCE 3aHATHI TEXHOJIOTMYECKHUX MPOLIECCOB
U QaHATUTUYECKUX METOJIUK.

Ymems:

- OpPraHN30BaTh U OCYILECTBUTH HKCIICPUMEHT,

- IOJIyYUTh PacueTHBIEC MapaMeTPhl MO SKCTIEPUMEHTAILHBIM JIaHHBIM;

- caenaTh BbIBOJ 00 3¢ (EeKTUBHOCTH Tpoliecca U OLCHUTh BIMSHUE HA HEE Pa3TUYHbIX
(bakTopoB.

Braoemy:

- HaBbIKaMU 3KCIEpUMEHTAIbHON paboThl M1 METO/IaMU pacyeTa mapaMeTpoB Ipolecca u
ero 3 eKTUBHOCTH.

3 Kpartkoe conep:xkanue IHCIUNITHHBI

JucuuruiiHa BKIIO4aeT B ceOs 1abopaTopHble paboThl 0 KOHTPOJIIO U OUYMCTKE Ta30BBIX
BBIOPOCOB; OYUCTKE CTOYHBIX BOJ (Ha MpUMEpe MOJAEIBHBIX PAacTBOPOB) C HCIOJIB30BaHHUEM
peareHTHbIX, aJCOPOLMOHHBIX, HOHOOOMEHHBIX, JCKTPOXUMHUCCKUX, MEXaHHUECKUX U JIPYTHX
METOJIOB OYHCTKH; IepepadoTKe MPOMBIIUIEHHBIX OTXO0/I0B.

Kaxnas paboTa BKJIIOYAET aHAIUTUYECKYIO U TEXHOJIOTHYECKYIO YaCTH.

Paznen 1. AHanuTrueckas 4acTb 1a00paTOPHBIX padoT.

[IpennasHaueHa /it oTpabOTKH METOAOB aHAJIM3a COOTBETCTBYIOIIMX TEXHOJIOTUYECKUX
Cpel W/WIKM TONyYEeHHBIX NpoAyKTOB. OHa BKIIOYAET MPUTOTOBJICHHWE CTAaHNAPTHBIX U Ka-
JUOPOBOYHBIX PACTBOPOB; IOJyYEHHE M pacueT KaaMOpOBOYHOIO YpaBHEHHS; OIpelclieHUE
(bU3UKO-XMMHUYECKUX XapaKTEPUCTUK ChIPbS U MOJIYYEHHBIX MPOTYKTOB.

OcBauBarorcs CIIyIOIIHe METO/IbI aHam3a: CHEKTPOPOTOMETPUUECKHUE,
xpomaTtorpaduyeckre, IOTEeHIIUOMETPUIECKHE U APYyTHE.

Paznen 2. TexHonoruyeckas yacTb J1a0OPaTOPHBIX paboT.

Ona BKJIIOYAE€T TPUTOTOBJICHHE HEOOXOAMMBIX pAcTBOPOB W/WJIM MaTEpUasioB;
O3HAKOMJICHHE U TOATOTOBKY K paboTe SKCIEepUMEHTAIbHOW YCTAHOBKH; IIPOBEICHHE
JKCIIEPUMEHTa; 0TOOp TEKYIIMX U KOHEYHBIX P00, UX aHAIM3; pacyeT mapaMeTpoB Ipolecca ¢
UCIIOJIb30BAaHUEM TIOJTYYEHHBIX HKCIEPUMEHTAIBHBIX JaHHBIX; MOCTPOEHHE IrpapuyecKux 3aBH-
CUMOCTEH (ecii He0OXOAMMO); pacyeT MapaMeTpPoB, XapaKTepu3yrmux 3h(GEeKTUBHOCTH MPO-
necca.

Paznen 3. BeimonHeHne MHAUBUYaTbHOTO 3aaHuS.

[lo oxoHuanuu nabopaTOpHOM pPabOTHl OOyuaIOMIMICA MOIY4YaeT WHAWBUIYaIbHOE
3aganue. Hampumep, pacder (MpOrHO3MPOBAHKE) PEATBHOTO Mpolecca C HCHOJIb30BaHHUEM
NOJYYCHHBIX JKCIEPUMEHTAIbHBIX WJIM 33JaHHBIX IpenojaBaTeieM [JaHHbIX, pacyer
MaTepuaibHOro GanaHca mporecca, IOCTPOSHHE MPUHIUITHATIBEHOM OJI0K-CXeMBI Mpoliecca.

OO11ee KOMUYEeCTBO pa3aeioB — 3.

4 O0beM y4eOHOI JUCHMIIIIMHBI

o B 3aueTHBIX B akanewm.
Buapr yaeGHO# paboThI

eAMHMIIAX yacax
Oo0masi Tpy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 48
JlabopatopHsie 3austus (J1ad) 1,33 48
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenbHas paboTa 0,2
BrinoHeHNE MTHANBUYAITLHOTO 38/ TaHHS 1,67 20
Jlpyrue BUJIbI CAMOCTOSITENIEHOM PabOTHI 39,8

Bua konTpoJs: 3a4eT
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. B 3ayeTHBIX B actponom.
Bunast yueOHOI paboThI

eIMHUIIAX qacax
O0mast TpyA0€MKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 36
JlabopatopHsie 3austus (J1ad) 1,33 36
CamocrositesibHas padora (CP) 1,67 45
KoHTakTHas camocTosTebHas paboTa 0,15
BrinonHeHne MHAMBUYAIBHOTO 3a0aHUs 1,67 15
Jpyrue BUIbI cCaMOCTOSTETLHON paOOThI 29,85

Bua konTpoJs: 3a4eT

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«MeToabl OYMCTKH CTOYHBIX BOJ M ra30Bo3aylIHbIX BbIopocos» (B.1.B. JIB. 11.02)

1 Henap AMCUMIUIMHBI - 3aKPEIJICHHE W MPAKTHYECKOE MPUMEHEHHE TEOPETUYCCKHX
3HAHUW O TEXHOJIOTMSIX OYMCTKH CTOYHBIX BOJI M Ta30BO3IYILIHBIX BHIOPOCOB, MOJYyYEHHBIX
00y4JarOIUMUCS TIPH OCBOSCHUH JUCHUTUTHH «[IpOMBINITIEHHAST 9KOJIOTHSI OCHOBHBIX XUMHYECKHX
OpoOU3BOJACTBY M «TexHHKa 3alluThl OKpY’Kalolled  CpelnpD», IMOJIy4eHHE HAaBBIKOB
HKCIIEPUMEHTAIBHOM paboThI U pacyera mapamMeTpoB mporecca, ero 3PPeKTUBHOCTH.

2 B pe3yabTare uM3ydeHHsl IMCHUILIMHBbI 00y4alOIIMIicA MO mporpaMMe GakaJjab-
puAaTa J10JIKeH:

Obnadams cnenyromumu npodeccunoHanbHbiME (1K) komneTenusamu:

- CIOCOOHOCTBIO yYacCTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTUYECKUX MPOIECCOB C
MO3UIUI HEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXAIOIIYI0 Cpeay
(IIK- 2);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE pEIlIeHUs Mpu pazpaboTke
TEXHOJOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAPaBICHHBIC
HAa MUHHMH3AILNIO0 aHTPOITOTEHHOTO BO3AeHCTBHsS Ha okpyskaromryio cpeay (ITK-5);

- CHOCOOHOCTBIO TUIAHUPOBATH JKCIEPUMEHTAIbHBIC HCCICNOBAHUS, IOJYyYaTh,
o0OpabaTbIBaTh U aHATU3UPOBATh MMOJyUYeHHBIC pe3yabTaThl (ITK-15).

3Hamu:

- METOJIbl OYMCTKHM CTOYHBIX BOJ| U T'a30BO3IYIIHBIX BBIOPOCOB, MEPEepabOTKH TBEPIbIX
MPOMBINIICHHBIX OTXO/0B;

- METOJbl aHAJIM3a TEXHOJOTUYECKUX MapaMEeTPOB U MOJyUYEHHBIX IEJIEBBIX MPOIYKTOB,
OCBOGHHBIE B MTPOIIECCE 3aHATUI HA SKCIIEPUMEHTATLHBIX MOJIEIISIX;

- TEOPETHYECKHE OCHOBBI OCBOEHHBIX B MPOLIECCE 3aHATUI TEXHOJIOTHYECKHUX MPOIIECCOB
U QaHAITUTUIECKUX METOJTUK.

Ymemu:

- OpPraHU30BaTh U OCYIIECTBUThH IKCIIEPUMEHT,

- IOJIyYUTh PacueTHBIEC MapaMeTPhl MO SKCIIEPUMEHTAILHBIM JIaHHBIM;

- clenatb BhIBOA 00 3 (EKTHBHOCTH MpPOIECca M OLEHUTH BIUSHUE HA HEE Pa3IMYHBIX
(bakTopoB.

Braoems:

- HaBbIKaMU 3KCIEpUMEHTAIbHON paboThl M1 METO/IaMU pacyeTa mapaMeTpoB Ipolecca u
ero 3 GeKTUBHOCTH.

3 KpaTtkoe conep:kanue JTHCIUIIHHBI

JucuumimHa BKIOYaeT B ceds abopaTopHble pPabOTHL: MO KOHTPOJK U OYHUCTKE
ra3oBBIX BBIOPOCOB; MO OYHCTKE CTOYHBIX BOJ (HAa TPUMEPE MOJEIBHBIX PAcCTBOPOB) C
UCIIONIb30BAHUEM  pPEareHTHBIX, aJCOPOIMOHHBIX, HOHOOOMEHHBIX, JIIEKTPOXUMHUYECCKUX,
MEXaHUYECKUX U JPYTHX METOJO0B OUHUCTKH.

Kaxxnas pabora BkitouaeT 3 pasjena.
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Paznen 1. AHanuTrueckas 4acTb 1a00paTOPHBIX padoT.

[IpennasHaueHa /s oTpabOTKH METOAOB aHAJIM3a COOTBETCTBYIOIIMX TEXHOJIOTUYECKUX
Cpel W/WIM TONyYEeHHBIX NpoAyKToB. OHa BKIIOYAET MPUTOTOBJICHHWE CTAHIAPTHBIX U Ka-
TUOPOBOYHBIX PACTBOPOB; IOJIyY€HHE M pacueT KaTMOpPOBOYHOI'O YpaBHEHHS; OIpeIcsieHUE
(bU3UKO-XMMHUYECKUX XapaKTEPUCTUK CHIPbS U MOJTYUYEHHBIX MPOITYKTOB.

OcBauBarorcs CIIeyIOIIHe METO/IbI aHamm3a: CHEKTPOPOTOMETPUUECKHUE,
XpomaTtorpaduyeckre, IOTEeHIIMOMETPUUECKHE U APYyTHE.

Paznen 2. TexHonoruyeckas yacTb J1a0OPaTOPHBIX paboT.

Ona BKJIIOYAaE€T TMPUTOTOBJICHHE HEOOXOAMMBIX pAcTBOPOB W/WJIM MaTEpUasioB;
O3HAKOMJICHHE U TOATOTOBKY K paboTe SKCIEePUMEHTAIbHOW YCTAaHOBKH; IIPOBEICHHE
JKCIIEPUMEHTA; 0TOOp TEKYIIMX U KOHEYHBIX P00, UX aHAIM3; pacyeT mapaMeTpoB Ipolecca ¢
WCIIOJIb30BAaHUEM IMOYYCHHBIX 3KCIEPUMEHTANBHBIX JaHHBIX; MOCTPOEHUE TpaUIECKUX 3aBH-
CUMOCTEHN (ecii HeoOXOAMMO); pacyeT MmapaMeTpPoB, XapaKTepu3yrmuXx 3(h(GEeKTUBHOCTH MPO-
ecca.

Paznen 3. BeimonHeHne MHAUBUYaIbHOTO 3aaHuUS.

[lo oxoHuanuu nabopaTOpHOM pPabOTHl OOyuarOMMKCA MOIY4YaeT WHAWBUIYaIbHOE
3aganue. Hampumep: pacueT (MpOrHO3WPOBAHME) PEATBLHOTO Mpolecca C HCHOJIb30BaHUEM
MOJyYEHHBIX OKCICPUMEHTANBHBIX WM 3aJaHHBIX TPENojaBaTeleM JIaHHBIX, pacuder
MaTepuaibHOro GanaHca mporecca, IOCTPOSHHE MPUHIUIHAIBEHOM OJI0K-CXeMBI Mpoliecca.

OO11ee KOMUYECTBO pa3AeioB — 3.

4 O0beM y4eOHOI JUCHMIIIIHMHBI

o B 3aueTHBIX B akanewm.
Buapr yaeGHO# paboThI

eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh TUCHUILJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,33 48
JlabopatopHsie 3austus (J1ad) 1,33 48
CamocrositesibHas padora (CP) 1,67 60
KonTakTHas camocTosiTenibHas paboTa 0,2
BrinotHeHNE MHANBUYAITLHOTO 38/ TaHHS 1,67 20
Jpyrue BuIbI caMOCTOSTETLHON pabOThI 39,8

Bua konTpoJs: 3a4eT
. B 3ayeTHBIX B actponom.
Buapr yaeGHO# paboThI

eAMHUIIAX yacax
Oo0mas TpyA0eMKOCTh IMCUHMILJIMHBI 10 Y4eOHOMY IJIaAHY 3,0 81
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,33 36
JlabopatopHsie 3austus (J1ad) 1,33 36
CamocrositesibHas pa6ora (CP) 1,67 45
KonTakTHas camocTosiTenibHas paboTa 0,15
BrinotHeHNE MHANBUYAITLHOTO 38/ TaHHS 1,67 15
Jlpyrue BUJIbI CAMOCTOSITEIIEHOM PabOTHI 29,85

Bua konTposs: 3a4yer

4.5. IlpakTukn
AHHOTANUA padoyeil MpOrpaMmMbl Y4eOHOH NPAKTHKU: NPAKTHKHU 10 MOJYYEHH IO
NMEepBUYHBIX NPO(pecCHOHAIBLHBIX YMeHuil 1 HaBbIKOB (b2.B.01(Y))
1 Hear yuyeOHOW NPAKTHKH. TNPAKTUKH MO0 MNOJYYEHHI0 TNEePBHUYHBIX
Npo(ecCHOHAILHBIX YMeHHIl M HABBIKOB - TIOJy4YCHHE OOYyYaloIUMCS MEPBUYHBIX
npoecCHOHANBHBIX YMEHHUHW W HaBBIKOB IIyTEM CaMOCTOSATEIHHOTO BBHIMOJHEHHUS 3ajad,
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IIOCTaBJIEHHBIX TPOrPaMMOIl IPAKTUKH.

2 B pe3yabTare NMpPOXOxKIAeHUs] YUeOHOI NMPAKTHKU: MPAKTUKH MO TMOJYyYEeHUIO
MEePBUYHBIX NPO(ecCHOHAJBLHBIX YMEHMH ¥ HABBIKOB O0OyYAKOIIMIHCH IO NporpamMme
O0akaJlaBpHAaTAa J0JI/KEH:

Obnadams credyrowumu KOMNemeHyusmMu.:

- CIOCOOHOCTBIO Y4aCTBOBATh B COBEPILIEHCTBOBAHUHM TEXHOJOTHUYECKUX IPOILIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsl, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXAIOIIYI0 Cpeay
(IK-2);

- TOTOBHOCTBIO  OOOCHOBBIBaTh  KOHKPETHBIE TEXHMYECKHE PpEUIeHHs] MpH
pa3paboTKe TEXHOJOTHYECKUX IPOIECCOB; BHIOMpPATh TEXHUYECKHE CPEICTBA M TEXHOJOIHMHU,
HaIlpaBJCHHbIE HA MHUHMMH3ALMIO AHTPOIOIE€HHOIO BO3JACHCTBUS HA OKPYXAIOLIyK Cpeny
(IIK-5);

-TOTOBHOCTBIO ~ M3y4aTb  HAyYHO-TEXHMYECKYI0  HH(POpMAalUIO,  aHAJIU3UPOBATh
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT IO TeMaTuke uccnenoBanuii (ITK-13).

3namo:

- JKOJIOTHYECKHE TPOOJIeMbl W TYTH UX PEIICHUs, HampaBJIcHHbBIE Ha
MUHUMU3ALMI0 aHTPOMOTEHHOTO0 BO3JEHCTBUS Ha OKpYy)Kalollylo cpedy (Ha mpumepe
KOHKPETHOI'O IIPENIIPUSITHS).

Ymems:

- BBISIBIIATh ~MCTOYHUKU  3arpsi3HEHHS]  OKpYXKarollell  cpeapl  KOHKPETHOIO
NPEANPUITHS.

Braoems:

- KOMIUIEKCOM T€pBOHAYalIbHBIX 3HAHUW M TMpeICTaBiIeHHM 00 opraHuszanuu
OKOJIOTMYECKOTO KOHTPOJII HA MPOMBIIUICHHBIX MPEANPUATHSIX U METoJlaXx OopbOBl ¢
3arpsi3HEHUEM OKPYXKAIOILEH Cpebl;

- HaBbIKAMHU M3JI0’KEHUS TOJIYYEHHBIX 3HAHUW B BHUAE OTYETa O MPOXOXKICHHUU
NPaKTUKH, OINMCAHUS MCXOAHBIX MATEPUATIOB, TEXHOJOTHUYECKOW CXEMbl IPOU3BOJICTBA,
U3JIO)KEHUIO MEPOIPHSITHI MO KOHTPOJIO 3a BhIOpocaMu, cOpocaMud U TBEPIABIMU OTXOJaMU
NPEANPUITHS.

3 KpaTkoe conep:kaHue y4eOHOM NPAKTHKU: NPAKTHKH 10 MOJYYCHHIO IePBUYHBIX
npodeccuoHAJIbHBIX YMEHHH U HABBIKOB

Paznen 1. BBegenue — nenp u 3agaun npakTUku. OpraHU3allMOHHO-METOIUYECKUE
MEPOIIPHUATHSL.

Pazmen 2. COop mHbopManuu Ha TpeANpUATUSX. ['pyNIoBoe WIM HHIWBUIYAITHLHOE
MOCENICHUE JCHCTBYIONUX TMPEANPUITHH TOPOJCKOTO BOJHOTO XO3SMCTBa, NEpPepadOTKH
OTXOJIOB, XMMHUYECKOT0, HEPTEXUMHUYECKOTO MM SHEPreTUYECKOro Mpouiis; 03HAKOMIICHHE C
OpraHu3aiesl MpOU3BOACTBA, TEXHOJOTMYECKMMHU IMpOIECCAaMU W HX alnapaTypHbIM
oopmieHreM; O03HAKOMJIEHHE C OCHOBHBIMU croco0amMu u 000pymoBaHHEeM [uis OOpbOBI ¢
3arpsi3HEHUEM OKPYIKAOIIEH Cpe/ibl; 03HAKOMIIEHHE C MEPCIIEKTUBHBIMU PELICHUSIMU 10 SHEPTO-
U pecypcocOepeXeHHIO0 Ha IIPOU3BO/ICTBE.

Pazgen 3. Beimmonmnenue wHauBHayasbHOro 3amanus. OOpaboTka M CHUCTEMaTH3aIIHs
uH(popmanmonHoro Marepuana. OdopmiieHre oTdeTa. 3aKpeIruieHHe TEeOPEeTUYECKUX 3HAHHIA,
MOJIyYEHHBIX OO0y4alomMMHCs TpH HU3y4YeHWU TMporpamMmbl OakanaBpuara. Pa3sutue y
00y4JaromnXcsi HABBIKOB HAYYHO-HCCIIEIOBATENLCKON ACSITETLHOCTH.

4 O0beM NMPAKTHKU: MPAKTHUKH MO TOJYYEHUIO MEPBHYHBIX MPodecCHOHATBHBIX
YMEHHIl U HABBIKOB

. B B akanem.
Bunel yueOHoit paboThI 3aYETHBIX
qacax
eIMHUTIAX
Oo6masi Tpy10eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS - -
Camocrositesibnas padora (CP): 3,0 108
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KonTakTHas camocTosiTenbHas paboTa 0,4
NHauBuayansHOE 3a0aHIE 3,0 53,6
CaMocTOATEIbHOE OCBOCHNE 3HAaHUM, YMEHUI U HaBBIKOB 110 o4

nporpaMMe MpakTHKH

Bua konTpoJs:

3a4eT ¢ OIlEHKOH

B
N B actponom.
Bunpl yue6HO# paboThI 3a4€THBIX
gacax
eAMHHIIAX
Oo6masi Tpy10eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 3,0 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS - -
CamocrositesibHas padora (CP): 3,0 81
KonTakTHas camocTosiTenibHas paboTa 0,3
NHauBuayansHOE 3a0aHIE 3,0 40,2
CaMocToATEIbHOE OCBOCHNE 3HAaHUM, YMEHUI U HaBBIKOB 110 40,5
IpoTrpaMMe PaKTUKH

Buja xkoHTpOJIS: 3a4eT ¢ OLEHKOMH

AHHOTanUs padoyeil NPOrpaMMbl NPOU3BOACTBEHHON MPAKTHKM: MPAKTUKH 110
MOJIY4YeHHUI0 NPO(PeCCHOHATBHBIX YMEHUH U ONbITA NPO(PECCHOHATLHON 1eATEeIbHOCTH
(52.B.02(IT))

1 Ilenp NpakTHKH: NPAKTHKH MO NOJYYeHHI0O NPOodecCHOHATbHBIX YMEHHMIl M
ONbITA NPO(hecCHOHAILHOM 1esiITeIbHOCTH - [TOJTy4eHHEe MPO(ecCHOHATbHBIX YMEHHUM U ONbITa
npo¢eCCHOHATIBHON EATENIEHOCTU IIyTEM CaMOCTOATEIBHOTO TBOPUYECKOT'O BBIMOJIHEHUS 3a/1a4,
MOCTaBJIEHHBIX MPOTPaMMO MTPAKTUKH.

2 B pe3yabTare mNpOXOKIEHUS] TPAKTUKH: MNPAKTHKH MO0 TMOJy4YeHUIO
npogeccHoOHAJbHBIX YMEHUH M ONbITA NMPOGecCHOHAIBbHON 1eATeJIbHOCTH 00y4arouuiics
10 NMporpamMmMe 0aKaJaBpUATA J0JKEH:

Obaaoams credyrouumu KOMRemeHyusmu.

- CIOCOOHOCTh OCYIIECTBIISITh TEXHOJOTMYECKUH TPOIECC B COOTBETCTBUHU C
pEeraaMeHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA AJII U3MEPEHMsI OCHOBHBIX IIapaMeTpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- CMOCOOHOCTH Y4acTBOBATh B COBEPIICHCTBOBAHUU TEXHOJOTHUECKUX MPOIIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXAIOIIYI0 Cpeay
(IK-2);

- CIIOCOOHOCTh  HCIIOJIB30BATh COBPEMEHHBbIE HMH(GOPMAIMOHHBIE TEXHOJIOTHH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C MCIOIB30BAHUEM MPHUKIATHBIX IPOrpaMM U 0a3 TaHHBIX
JUIsL pacueTa TEXHOJOTMYECKUX MapaMeTpoB OOOPYIOBAHMSI U MOHMTOPUHIA MPUPOAHBIX Cpell
(IK-3);

- TOTOBHOCTb OOOCHOBBIBATh KOHKPETHBIE TEXHHUUECKHUE PEIleHUs MpH pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUH, HAIIPABJICHHbIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOT0 BO3ACHCTBUS Ha oKpy»xkaromryio cpexy (ITTK-5);

- CIOCOOHOCTh CIEIUTh 3a BBHINOJIHEHHWEM TMPaBHJ TEXHUKH O€30MacHOCTH,
MIPOU3BOJCTBEHHOW CaHUTapUM, MOKApHOW O€30macHOCTM W HOPM OXpaHbl Tpyna Ha
npeanpusatusx (ITK-6);

- TOTOBHOCTh OCBauMBaTh U AKCIUTyaTUPOBAaTh HOBOE 00OpYJIOBaHHE, MPUHUMATDH
y4acTue B HAJIA)KUBAHUU, TEXHUUECKUX OCMOTPAX, TEKYLIUX PEMOHTaX, IPOBEPKE TEXHUUYECKOTIO
COCTOSIHUSL 000pyA0BaHus U porpaMMHbIX cpeacts (ITK-7);

- TOTOBHOCTb H3y4aTh HAy4YHO-TEXHHYECKYI0  HH(OpMaIuio,
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaThke ucciaeaoBanuii (ITK-13).

3namu:

- TEXHOJIOTMYECKHWE TMPOLECChl U OCHOBHOE TEXHOJOTHYEeCKoe 000pyJoBaHUE,
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UCIOJIb3YEMOE Ha MPEIIPUITUN;

- OCHOBHBIC TIPHHIIUIIBI, METOIBI M (DOPMBI KOHTPOJISI TEXHOJIOTHYECKOTO TMpolecca 1
KayecTBa MPOTyKIUH;

- OCHOBHBIE HOPMATHBHBIE JOKYMEHThI MO OXpaHE OKpYyXarolled Ccpeapl it
KOHKPETHOTO MTPOU3BO/JICTBA;

- TpaBWJIa TEXHUKH O0€30MaCHOCTH ¥ MPOU3BOJICTBEHHON CAHUTAPUH;

- BHJbI U HCTOYHUKH 00pa30BaHUsl OTXO0/I0B POU3BOJCTBA,

- METOoJbl 00E3BPEKUBAHMS Ta3000pa3HBIX, KUAKUX U TBEPIBIX OTXOJOB OCHOBHBIX
XUMHUYECKHX MPOU3BOJCTB U PEKyNepaluy UX EHHBIX KOMIIOHEHTOB.

Ymemns:

- HUCHOJB30BaTh TEXHUYECKUE CPEICTBA Ui M3MEPEHHUS OCHOBHBIX TIapaMeTpoOB
TEXHOJIOTMYECKOI0 IIPOLEcca U KOHTPOJIS 3a 3arps3HEHUEM OKPYXKaloLIe cpenbl;

- aHAJIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIIMIO, BBISABIATH HCTOUYHUKH 3arps3HEHUs
OKpYXaloIlel  Cpelbl, pealu30BBIBAaTh  TPEOOBAaHUS  HOPMATUBHON  JKOJOTHYECKOU
JIOKYMEHTal1H.

Braoemy:

- MerojgamMu oOpamieHus C BbIOpocamMu, cOpocaMu U TBEPABIMH  OTXOAAMH
PEIIPHUSITHS,

- TMpeACTaBICHUSMU 00 IKOJOT0-3KOHOMHYECKOW A()(PEKTUBHOCTH TPUPOJOOXPAHHBIX
MEPOTPUATHI MPUMEHUTENBHO K KOHKPETHOMY IPEANPHUATHIO.

3 Kparkoe coaepkaHue NPAKTUKU: MPAKTUKHU MO MOJYYEeHHIO MPO(PecCHOHATIBLHBIX
YMEHHU H oNbITA NPO(eCcCHOHAIBHOM AeATeTbHOCTH

Paznen 1.BBegenue — menb W 3amauu NpakTUkU. OpraHu3alndOHHO-METOJUYECKHUE
MEPOTIPUSTHSL.

Pazgen 2.0nwiT npodeccnoHanbHOM EATETLHOCTH Ha MPEATPUATHSX.

['pynmoBoe wWinM MHAMBUAYaJbHOE IIOCEHICHUE MPOMBIIUICHHBIX MPEAIPUSATHI
XUMHUYECKOTO, KOKCO-, HedTexuMuueckoro npodwis, opraHuzanuii chepbl  OXpaHBbI
OKpPY’KaIoIIe cpebl WM IPUPOAOINOIb30BaHusl. O3HAKOMIIEHUE ¢ TEXHOJIOTUEN MPOU3BO/ICTBA,
JEeSATENIbHOCTBIO Opranu3anui. [IpakTuyeckoe 0CBOEHHE METOOB 3alUThl OKPYKAIoIIen cpeiibl
Ha TNPEANpUATHU: HU3YUYEHHE MapamMeTpOB TEXHOJOTMUYECKOro MpoIlecca, MPEAyCMOTPEHHBIX B
perinamMeHTe, U METOJIOB €ro KOHTPOJIsl; TpeOOBaHUS HOPMAaTUBHOMN JOKYMEHTAIlMH K COCTaBy U
00beMy BBIOPOCOB, COpPOCOB M OTXOJOB; OINHMCAHHE MCIIOJIB3YEMOr0 Ha NPEANPUATHA
o0opyaoBaHUsA  AJIE  OCYIIECTBICHHUS  NPUPOAO3AIIMUTHBIX  MEPONPUSATHH;  IeHCTBUS
00CITy’)KMBAIOLIETO TEpPCOHAJIa MpPHU Ype3BBIYAWHBIX cUTyanusx. OneHka 53(QeKTHBHOCTH
UCIIOJIb30BAaHUSl MAaTE€PUAIBbHBIX M HJHEPreTHUECKUX PECypcoB, pEKOMEHIAlMK 1o MX
palKoOHAIBHOMY HCIIOIB30BaAHUIO.

Pazgen 3.Bemonnenue wHAMBUIyasbHOTO 3amanus. OOpaboTka, cucTeMaTu3aus,
aHanu3 uHpopMannoHHoro Matepuana. OdpopmieHue oryera.

4 O0beM NPAKTHKH: MPAKTHUKHM IO TOJYYEHUIO NMPOdecCHOHAIBHBIX YMEHHil H
ONbITA MPO(PECCHOHAILHOM 1eATEIbHOCTH

B
. B akanem.
Bussl yueOHoi paboThI 3a4ETHBIX
qacax
eIMHUIIAX
Oo6masi Tpy10eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 3,0 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS - -
CamocrosiTesibnasi padora (CP): 3,0 108
KoHTakTHasi camocTosTebHas paboTa 0,4
WuauBuyaabHOE 3aaHue 3,0 53,6
CamocTosTeTbHOE OCBOCHHE 3HAHUH, YMEHHUI M HABBIKOB T10 54
porpaMMe MpaKkTUKU
Bua konTposs: 3a4eT C OLlCeHKOM
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B
N B actponom.
Bunel yueOHoit paboThI 3a4ETHBIX
qacax
eIMHHLIAX
O01mas TPyA0eMKOCTh NPAKTHKHU M0 Y4eOHOMY IJIAHY 3,0 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS - -
CamocrositesibHasi padora (CP): 3,0 81
KoHTakTHasi camocTosATeNbHas paboTa 0,3
WuauBuayanpHOE 3a/1aHUE 3,0 40,2
CaMocTOATEIbHOE OCBOCHNE 3HAHUM, YMEHUI U HaBBIKOB 110 40,5
nporpamMMme TNPaKTHKH
Buja xkoHTpOJIS: 3a4€T ¢ OLEHKOM

AHHOTaNUs padoyeil MporpaMMsbl NPOU3BOICTBEHHON NMPAKTHKU: HAYYHO-
ucciaenoBareabckoii padorsl (52.B.03(H))

1 Ileab NpPOM3BOACTBEHHON NPAKTHKH: HAYYHO-MCCJIEI0BATEIbCKOH pPadoThl —
dbopMHpOBaHHE HEOOXOJUMBIX  HCCIEIOBATENI0  MPOPECCHOHAIBHBIX  KOMIETEHIUA U
MpHOOpPETEHUE HABBIKOB B OOJIACTH SHEPTO U pecypcocOepeskeHus OCPEACTBOM ILIAHUPOBAHUS
U OCYILIECTBJICHUS SKCIIEPUMEHTAIBHOM 1eATEIbHOCTH.

2 B pe3yabTare BbINOJHEHUS] NPOU3BOJACTBEHHOH TMNPAKTUHKH: HAYYHO-
HCCJIeI0BATEILCKOM padoThl 00y4aroUuiics M0 MporpaMmMe 0aKajJaBpuaTa J0JIKeH:

Ob1a0ames KOMIETCHIIUSIMHA

- TFOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHYECKYI0 HWH(OPMAIINIO, aHAIU3UPOBATh
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT 10 TemaTuke ucciaenoBanuii (ITK-13);

- CIIOCOOHOCTBIO MPUMEHSITh COBpEMEHHbBIE METO/IbI MCCJIEIOBAHMUS
TEXHOJOTHYECKHUX IMPOILIECCOB M MPUPOIHBIX CPEJl, UCTOIb30BaTh KOMIIBIOTEPHBIE CPEIICTBA B
Hay4YHOHCCIeoBaTeabckoi padore (ITK-14);

- CIIOCOOHOCTBIO TUIAHUPOBATH OSKCIIEPUMEHTAIBHBIC WCCIIEIOBAHUS, TOIYy4aTh,
o0OpabaTbIBaTh U aHAJTHU3UPOBATh MOJNydeHHBIC pe3yabTarhl ([TK-15);

- CIIOCOOHOCTBIO MOJENMPOBATh 3HEPro- U pecypcocOeperaronye Mporecchl B
XUMHYECKON TeXHOI0rHH, Heprexumuu u ornorexuoorun (ITK-16).

3namu:

- OCHOBHBIE CIIOCOOBI aHATN3a COCTOSHUS HAYYHO-TEXHUYECKOW MPOOIeMBbl MyTEM
nonbopa, M3y4eHUs U aHajdu3a JHUTEpaTypHbIX U MATEHTHBIX KMCTOYHUKOB IO TEMaTHKe
HCCIICIOBAHUIA;

- O0COOCHHOCTH TPHUPOJHBIX CpeJl, 3aKOHOMEPHOCTH TEXHOJIOTMUYECKUX MPOIECCOB,
COBPEMEHHBIE METO/IbI KX UCCIIEAOBaHMS, (AKTOPBI 0OCCTICUCHHS MX 0€3011aCHOCTH;

- METOJbl OpraHM3alMl W TPOBEACHUS HKCIEPUMEHTAIbHBIX HCCIIEIOBaHU,
METOAbl MaTeMaTHYeCKOi 00pabOTKM HMX pPe3ylbTaToB, MPUEMBI WX aHalIM3a M KOPPEKTHOU
UHTEPIIPETALNY;

- MOHSATHS, KOHIEMNIHWH, NPUHLIUIBI U METOAbl MOJEIHUPOBAHUS HHEPro- H
pecypcocOeperaromux MmporeccoB B IPOMBIIIICHHOCTH.

Ymems:

- UCIIOJIb30BAaTh OCHOBHBIE CIOCOOBI aHaJN3a COCTOSHUS HAyYHO-TEXHUYECKOM
npoOsieMbl MyTéM Mo00pa, U3yUeHUsT U aHAIKU3a JIMTEPATYPHBIX U MAaTEHTHBIX UCTOYHHKOB TIO
TEMaTHKE UCCIEeIOBaHNH;

- UCIIOJIb30BAaTh COBPEMEHHBIE METOJbl HCCIENOBAaHUS MPHUPOAHBIX CpeA H
TEXHOJOTMYECKHUX MPOIECCOB C IIEJIbI0 KOHTPOJIS U 0OecreueHus: 6e30MacHOCTH;

- NPUMEHSTh COBPEMEHHBIE CPEACTBA M METOJIbI JJIi OPraHU3alud U MPOBEACHUS
AKCIIEPUMEHTATBHBIX HCCIEIOBAHUNL;

— paszpabarbIBaTh HSHEPro- W pecypcocOeperaronue Mporecchl, 000CHOBAHHO
BbIOMpATh METO/bI aHAJIN3a U ONITUMHU3ALIMU SHEPTO- U PeCcypcocOeperaroux CUCTEM.
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Braoemeo:

- HaBbIKAMU W TpuémMamMu moadopa, M3y4YEeHUsS M aHalu3a JIMTEPaTypHbIX H

IMaTCHTHBIX HCTOYHUKOB I10O TEMATHUKE HCCHCHOB&HHﬁ;

- HaBbIKaMU IMPUMCHCHHUA COBPEMEHHBIX METOJ0B MCCICAOBAHUA ITPUPOAHBIX CPEL

1 TCXHOJIOTHYCCKUX MPOUCCCOB U UX ONITUMH3ALINN,

- HaBbIKaMMU OpraHu3aliui W TOPOBCACHUSA OSKCICPUMCHTA C

COBPEMEHHBIX CPEJICTB U METOJIOB HKCIIEPUMEHTAIbHBIX UCCIICIOBaHUH;
- npuéMaMM U HaBbIKaMM pa3pabOTKH, aHAJIU3a U ONTHMM3ALUN TEXHOIOTHYECKUX
IPOIIECCOB C IIENIBI0 CHIDKEHHSI SHEPro3aTpar, MUHUMH3AINH PECYpPCOIIOTPEOICHHUS.

3 Kpartkoe coaepKaHue
HCCJIe0BATEIBCKOM PadoThI

Pazgen 1. [loaroroBka urepaTtypHoro o63opa

@opMynupoBKa ~ W3y4aeMoil  mpoOieMmsl,

NMPOU3BOJACTBEHHOM

000CHOBaHUE

NPaKTHKU:

eé

MMPUMCHCHUCM

aKTyaJbHOCTH.

®dopMyIMpOBaHKE LU U 3a1a4 uccienoBanus. Kpatkuit 0030p COBpEeMEHHBIX MyOJIMKAIUi 110
TeMe paloThl, BKIIOYAIOMUX MOHOTpaduu, CTaThbl M MarepHaibl KOH(EpPEeHLMH, MaTeHTHI,
UHTEpHET-pecypchl. BeIBO 0 cOCTOSIHUN M3yyaeMOoil TPoOIeMBbl, BO3MOXKHBIX ITYTAX PELICHHUS.

Paznen 2. BelimonHeHne SKCIEPUMEHTAIBHBIX, PACYETHBIX JMOO AaHATUTUYECKHX

HCCIEeIOBaHUN

CocraBneHue nporpamMmmbl  UCCIICAOBAHUS. BBI60p H OomnmuMcaHu€ MCETOAOB M MCTOAUK

JOCTHIKCHUA  KCJIACMBIX  PE3YJIbTATOB  HMCCJICIOBAHUS.

HKCIEPUMEHTOB JIMOO pacuéros,

aHanu3a MHpOpMaLuy;

[IpoBenenue
o0paboTka JaHHBIX,

3aIlJTaHUPOBAHHBIX

CTATUCTUYECKas, MPEJCTaBICHWEe WX B TaOJMYHONW M Tpaduueckor ¢opme; HMHTEPIpeTaIus,
aHaym3 1 0000IIeHNEe Pe3yIbTATOB UCCIIECIOBAHMS; (OPMYITUPOBKA BHIBOIOB.

Paznen 3. IloaroroBka otuyéra

Pemenusi, npeanoxkeHuss O SHEPro- WIH PECYpPCOCOCPEKEHUIO B M3ydaeMOil OOJACTH.
CocraBreHre 0T4eTa 0 Hay4YHO-HCCIIeI0oBaTeIbCcKol padoTe. [ToaroToBka K ero 3amure.
4 O0beM NPON3BOACTBEHHOM NPAKTHKH: HAYYHO-HCCJIEI0BATEIbCKONH padoThI

N B 3aueTHBIX B akanem.
Bunel yueOHoit paboThI

eIMHUTIAX qacax
Oo6masi Tpy10eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padoTa- ayAuTOpHbIE 3aHATHSA 1,78 64
KoHTtakTHas paboTa ¢ mpenogaBareaemM 1,78 64
CamocrositesibHas padora (CP): 1,22 44
KonTakTHas camocTosiTenibHas paboTa 0,4
CamocTosTeTbHOE OCBOCHHE 3HAHUH, YMEHHUI M HABBIKOB T10 1,0 35,6

nporpamme HHUP

Bua konTpous:

3a4YeT ¢ OEHKOH

Bunsl yueOHoi paboThI

B 3aueTHBIX

B actponom.

eIMHUTIAX qacax
Oo6masi Tpy10eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 3,0 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,78 48
KoHnTtakTHas paboTa ¢ mpenogaBareaemM 1,78 48
CamocrositesibHas padora (CP): 1,0 27
KonTakTHas camocTosiTenbHas paboTa 0,15
CamocTosTeTbHOE OCBOCHHE 3HAHUH, YMEHHUI ¥ HABBIKOB T10 1,0 26,85

nporpamme HHUP

Bua koHnTpoJis:

3a4eT C OLlEHKOM

AHHOTanus padoyeil mporpammsl npeaaumiomHoi npaktuku (b2.B.04 (I1x))
1 Heap nmpeqiumjoMHOW NPeAIUNVIOMHON TNPAKTHUKM — BBIIOJHEHHUE BBITYCKHOU

KBATH(UKAIIMOHHON PabOTHI.
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2 B pe3yabTrare NpoOXOo:KIeHHUS NPeIIUIIOMHOH MPAKTHKH O0y4alwIIMiicsd 10
nporpaMme 6aKajaBpuaTa J0JIKeH:

Obnadams CIeTyIOMUMA KOMITETCHITUSIMU

- CIIOCOOHOCTBIO OCYIIECTBIISTh TEXHOJOTUYECKUI MPOIECC B COOTBETCTBUU C
peraaMeHToOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- CIOCOOHOCTBIO Y4acTBOBaTh B COBEPIIEHCTBOBAHUN TEXHOJIOTHMUYECKHUX MPOLIECCOB
C TIO3UIIHMI 3HEPTO- U PECYypPCOCcOEPeKEHNUS, MUHIMH3AIUHN BO3ICHCTBUS Ha OKPYKAIOIIYIO CPEIY
(TIK-2);

- CIIOCOOHOCTBIO HCIIOB30BATh COBPEMEHHBIE WH(GOPMAIMOHHBIE TEXHOJIOTHH,
MPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCIOJIB30BAHUEM MPHUKIAAHBIX MPOrpaMM U 0a3 JaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBaHHS U MOHHTOPHUHTA MPUPOIHBIX CpEll
(TIK-3);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh  HOPMATHUBHBIE JOKYMEHTBI 1O  KayeCTBY,
CTaHIAPTHU3AIMH U cepTH(HKanny TpoaykToB U u3aenuii (ITK-4);

- TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIC TEXHHUYECKHUE PEIICHUs MPH pa3padoTKe
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJOTHH, HApaBiICHHbIC
HAa MUHHMH3AIMIO aHTPOIIOTEHHOTO BO3ICHCTBHSI Ha OKpyxkarolyto cpeny (ITK-5);

- CIIOCOOHOCTBIO CIIEUTH 3a BBHINOJHEHUEM IMPaBWJI TEXHUKH OE€30MacHOCTH,
MPOU3BOJICTBEHHOW CaHWUTApHUM, TMOKApHOUW OE30MacHOCTH W HOPM OXpaHbl Tpylna Ha
npeanpusatusx (ITK-6);

- TOTOBHOCTBIO OCBAaMBaTh M IKCILTyaTHPOBATh HOBOE OOOpYyIOBaHUE, MPUHUMATH
y4acTue B HaJTaKMBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTAaX, IPOBEPKE TEXHUUECKOTO
COCTOSIHHS 000pyIoBaHus U porpaMMHbIX cpeacts (I1K-7);

- CIOCOOHOCTBIO HCIOJNb30BaTh AJIEMEHTHI HKOJIOTO-3KOHOMHUYECKOr0 aHallh3a B
CO3JJaHUU SHEPro- U pecypcocOeperatomux TexHonoruit (I1K-8);

- TFOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHYECKYI0 HH(OPMAINIO, aHAIU3UPOBATh
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT IO TemaTuke ucciaenoBanuii (ITK-13);

- CIIOCOOHOCTBIO MPUMEHSITh COBpEMEHHbBIE METO/IbI UCCJIEIOBaHMUS
TEXHOJOTHYECKHUX IMPOILIECCOB M MPUPOJIHBIX CPEJl, UCIOIb30BaTh KOMITBIOTEPHBIC CPEIICTBA B
Hay4YHO-HCCieqoBarebekoi padore (ITK-14);

- CIOCOOHOCTBIO TUIAHUPOBATH OSKCIIEPUMEHTAIBHBIC WCCIIEOBAHUS, TOIY4aTh,
o0OpabaTbIBaTh U aHAJTHU3UPOBATh MOJNydeHHBIC pe3yabTarhl ([TK-15);

- CIIOCOOHOCTBIO MOJEIUPOBATh SHEPro- M pecypcocOeperaroniue MpoIecchl B
XUMHYECKON TeXHO0ruH, Heprexumuu u ornorexuoorun (ITK-16).

3namy:

- OCHOBBI OpraHU3aIMU ¥ METOI0JIOTHIO HAYYHBIX HCCIIeI0BaHUM;

- COBpPEMEHHBIC HayYHbIC KOHIIEMIINHN B 00JIACTH YHEPTO- U PECYpPCcOCOepeKeHUS.

Ymems:

- paboTaTh C HAYyYHBIMH TEKCTaMH, TMOJIH30BATHCS HAYYHO-CIIPABOYHBIM AaIlIapaToM,
0QOpPMIISITH Pe3yJIbTAaThl HAYYHBIX UCCIIEJOBAHMIA;

- (opmynupoBaTh LENb W 3a7a4Yd UCCIEAOBAHUS, JENaTh BBIBOABI M3 IOJYYCHHBIX
pe3ybTaToB;

- HCIIOJIb30BaTh MOJIYYCHHBIC TEOPETUUCCKUE 3HAHUS U MPAKTUYECKUE PE3YyIbTaThl JJIs
POEKTUPOBAHUS SHEPTO- U pecypcocOeperanux TeXHOIOTUI Ha MPEANPUATHIX XUMHUECKOTO,
HEe(PTEXUMHUYECKOTO, OMOTEXHOJIOTUYECKOTO U SHEPTETHUECKOTO POpUICH.

Braoemy:

- HaBBIKAMHU CaMOCTOSITELHOW Hay4HO-HCCIIEIOBATEIbCKONW ACSITENbHOCTH, PadOTHI ¢
HMCTOYHHKAMU HayYHOU nH(popMaluu, pedeprupoBaHms HAYUYHBIX ITyOJIUKAITUHT;

- HaBBIKAMHU CaMOCTOSITEILHOTO TOJY4YeHHs, OOpabOTKH, aHAIM3a W WHTEPIPETAlUU
9KCIIEPUMEHTANBHBIX JINOO PAacuETHBIX TaHHBIX.
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3 Kpartkoe coaep:xanue npeIuIOMHONA NPAKTUKHA

[IpegaumioMHass TpakTUKa BKIIOYAET H3Talbl O3HAKOMJICHHS C  TMPUHLUIAMU
OpraHW3aIlMi HAY4YHBIX HWCCJICIOBAHMM W TPEAAUIUIOMHON paboThl (pazmensl 1, 2) m ortam
IIPAKTUYECKOI'0 OCBOEHUS AEATEIbHOCTH yUEeHOro-uccienoBarens (pasznen 3).

Paznen 1. BBenenue — menu W 3a7ayu NPEIIUITIOMHON MPAakTUKU. OpraHu3aliOHHO-
METOJMYECKUE MEPOTIPUSATHUS.

Pa3zgen 2. 3HAaKOMCTBO C  OpraHu3aldel  Hay4yHO-UCCIEIOBATEIILCKOW U
MPOU3BOJICTBEHHON AESITeNbHOCTH. [[pUHIUIIBI, TEXHOIOTHH, (POPMBI U METOJBI OPTaHU3AINH U
YIOpaBJIECHUS OTIEIbHBIMM 3TallaMM M IPOrpaMMaMHU IPOBENCHMS HAYUYHBIX HCCIEIOBAHUN H
TEXHUYECKUX Pa3pabOTOK Ha MpUMepe OpraHu3aluu HaydHOH paboThl Kadenps! (MpoliaeMHOM
nabopaTtopuy, Hay4HOM TpymHIbl). DKOHOMUKAa M OpraHM3alus MPOU3BOJICTBA, OXpaHa TpyAa,
OXpaHa OKPYXAIOIIeH CpeIbl: IeATEIbHOCTh SKOJOTHYECKON CIY>KOBI, BBl BO3JCHUCTBUS
00BEKTa Ha OKPYKAIOIIYIO CPEAY U MEPONPUATHS MO €T0 CHUKECHHUIO.

Paznen 3. BrinonHenne nHAMBUYaIbHOTO 3a0aHusl. [10Ar0TOBKA UCXOAHBIX JAHHBIX IS
BBIMIOJTHEHUS] BBIMYCKHOM KBalM(pUKAalMOHHONW paboThl. JlnyHoe yuacTue oOyuwaromierocst B
BBITIOJTHEHUH HAyYHO-HCCIIEIOBATENbCKUX paboT kadeaprl. OdhopmiieHue oTyeTa.

4 O0beM npeIUIVIOMHON TPAKTHKH

B
Buapr yaeOHO# paboThI 3a4eTHBRIX | B akameM. yacax
€IMHUIIAX

OO0masi TPyA0eMKOCTh NPAKTHKH N0 Y4e0OHOMY ILIAHY 9,0 324
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS - -
CamocrositesibHasi padora (CP): 9,0 324
KoHTakTHasi camocTosATebHas paboTa 0,4
WuauBuayanpHOE 3a/1aHUE 9,0 161,6
CamocTosTeTbHOE OCBOCHHE 3HAHUH, YMEHHUI M HABBIKOB T10 162
porpaMMe NpeJINIIOMHON TPAKTHKU

Buja koHTpOJIA: 3a4€T ¢ OLEHKOM

B
. B actponom.
Bunast yueOHOI paboThI 3a4ETHBIX
€AMHULIAX Hacax

OO0masi TPyA0eMKOCTh NPAKTHKH N0 Y4e0OHOMY ILIAHY 9,0 243
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS - -
CamocrositesibHasi padora (CP): 9,0 243
KoHTakTHasi camocTosTebHas paboTa 0,3
WMuauBuayanbHOE 3aaHHE 9,0 121,2
CamocTosiTeTbHOE OCBOCHHE 3HAaHUM, YMEHHUI 1 HABBIKOB 110 121,5
IporpaMMe NpeJAUIIIOMHON TPAKTHKU

Buja koHTpOJIA: 3a4€T ¢ OLCHKOM

4.6 T'ocynapcTBeHHasi UTOTOBasi ATTECTAIUSA
3aIIMTa BHINYCKHON KBAJIH(PUKALIMOHHON padoThl, BKJIYAs MOAT0TOBKY K NMpoueaype
3amMThI 1 npouenypy 3amursl (b3.5.01)

1 Ieab rocyiapcTBeHHOW WTOroBOW aTTecTAllMM: 3alIMTHI  BBIMYCKHOM
KBAJIN(PUKALNMOHHOH PadoThl, BKJIKYasA MOArOTOBKY K Mpoleaype 3alUUThI U NPouexypy
3alMTHI — BBISBJICHUE YPOBHS TEOPETUYECKON U MPAKTUUECKOM MOArOTOBICHHOCTH BBIITYCKHHUKA
By3a K BBITIOJIHCHHIO HpO(l)@CCI/IOHa.HBHBIX 3aa4 U COOTBETCTBUA €0 IOATIOTOBKH TpGGOBaHI/IHM
®I'OC BO no wanpasienuto nmoarotoBku 18.03.02 Duepro- u pecypcocOeperaroiiye mpoiecchl B
XUMHUYECKOH TCXHOJIOI'UN, He(bTGXI/IMI/II/I )41 6I/IOTCXHO.HOI‘I/II/I.

2 B pe3yabTare NpoXo:KIeHHUS] IOCYJAAPCTBEHHON MTOrOBO# aTTECTAIMHU: 3AIMTHI
BbINYCKHOH KBAJTH(UKANNOHHOI PadoThl, BKJIIOYAs NMOAr0OTOBKY K MpoLeaype 3alluThl 1
npoueaypy 3allMThl Yy CTyAeHTa mpoBepsieTcsi Cc(OPMHPOBAHHHOCTH CJIEIYHOIIUX
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KOMIIeTeHIHii, a TaK:Ke CJeAYINNX 3HAHUI, YMEHN M HABBIKOB, NMO3BOJISIIONINX OIIEHUTH
CTelneHb rOTOBHOCTH 00y4aloIIuXcs K AaJbHeleil npopeccCHOHAIBLHOH AeTeJIbHOCTH.

BrImycKkHUK, OCBOMBIIHMI TpOrpaMMy OakajlaBpHuaTta, JOJDKEH 00JagaTh CIEAYIONIMMA
KOMITETEHIIMSMU:

Obwexy1bmypHuLMU:

- CIIOCOOHOCTBIO HCIOJB30BATh OCHOBBI (MIOCOPCKUX 3HAHUU a1 (POPMUPOBAHUS
MHUpoBo33peHdeckoi mosuimu (OK-1);

- CHoCOOHOCTBIO aHAIM3MPOBATH OCHOBHBIC 3TANbl U 3aKOHOMEPHOCTH MCTOPUYECKOTO
pa3BuTHS 001IeCTBa A1 GOPMHUPOBaHUS TpaskaaHckoi mosuimu (OK-2);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI SKOHOMUYECKHUX 3HAHHWH B pa3iMyHBIX cpepax
xusuenestensaoctu (OK-3);

- CIOCOOHOCTBIO HCIOJB30BATh OCHOBBI TPABOBBIX 3HAHWUH B pa3iInyHbIX chepax
xusnenestensaoctu (OK-4);

- CIIOCOOHOCTHIO K KOMMYHHKAIIUU B YCTHOW U MUCbMEHHOW (hopMax Ha pyCCKOM U MHO-
CTPAaHHOM $I3bIKaX JUIS PEIICHHS 3a/1a4 MEXIIMYHOCTHOTO M MEXKKYJIBTYPHOTO B3aWMOJICHCTBHS
(OK-5);

- CHOCOOHOCTBIO paboTaTh B KOJUICGKTHWBE, TOJIEPAHTHO BOCHPHUHUMATH COIHAIIBHBIC,
ITHUYECKHE, KOH(ECCHOHAIBHBIE U KyIbTypHBbIe pasnnuus (OK-6);

- CIOCOOHOCTBIO K caMoopraHu3aiuu u camooodpazosanuto (OK-7);

- CIIOCOOHOCTBIO HCIIOJNIB30BAaTh METOABI M CpeACTBAa (PU3MUECKOW KyJIBTYpPbI IS
obecreueHHs OJHOIIEHHOHN COIMaIbHON 1 mpodeccroHansHo aesrenbaoctu (OK-8);

- CHoCcOOHOCTBIO MCIIOJIB30BATh MIPUEMBI MIEPBON MTOMOIIH, METOJIbI 3AIIUTHI B YCIOBUAX
ype3BbuaiiHeix cutyaruii (OK-9).

Obwenpogheccuonanvuvimu.

- CHOCOOHOCTBIO pelaTh CTaHAAPTHBIE 3aa4d MPOPECCHOHATBHON NEsITETLHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OUOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUI M C YY4ETOM OCHOBHBIX TpeOOBaHHII WH(POPMAIIMOHHOHN 0e30-
nacuoctu (OTTK-1);

- CIMOCOOHOCTBIO HMCIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JAHUCIUIUINH B
npo¢eCCHOHATIBHON AEATENbHOCTH, TPUMEHSATh METOJIbI MaTEMaTUYeCKOI0 aHAIN3a U MOJIEIH-
POBaHUs, TEOPETHUECKOTO U IKCIIepruMeHTanbHoro ucciaeaoBanus (OITK-2);

- CIOCOOHOCTBIO  HCIOJB30BaTh OCHOBHBIE €CTECTBECHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KafoIero Mupa u siieHui mpupost (OITK-3).

IIpogheccuonanvrvimu:

- CIIOCOOHOCTBIO OCYIIECTBIATh TEXHOJOTHMUYECKHH TPOLECC B COOTBETCTBUH C
periaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI U3MEPEHHUSI OCHOBHBIX MApaMETpPOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- CcnocOoOHOCTBIO YYaCTBOBATh B COBEPLICHCTBOBAHMU TEXHOJIOTMYECKUX IMPOIIECCOB C
MIO3HIIMN DHEPTO- U PecypcocOepekeHrsl, MUHUMH3AIUN BO3JACUCTBUS Ha OKPYXKAIOUIYIO CPEIy
(IIK- 2);

- CIIOCOOHOCTBIO HWCIOJB30BATh COBPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJOTHH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C MCIOIB30BAHUEM MPHUKIATHBIX IPOrpaMM U 0a3 TaHHBIX
JUIS pacdeTa TEXHOJIOTHYECKHX MapaMeTpoB OOOPYAOBaHUS W MOHUTOPHHTA MPHUPOIHBIX CpPEX
(IIK-3);

- CITOCOOHOCTHIO UCTIOIB30BAaTh HOPMATUBHBIC JOKYMEHTHI 10 KaYECTBY, CTaHAapTH3AINN
u ceprudukanuu npoaykroB u uznenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE PEIICHUS MPH pa3padoTKe
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUH, HAIIPABJICHHbIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ICHCTBHUS Ha OKpysKarorlyio cpeay (ITK-5);

- CIOCOOHOCTBIO CIICAUTH 32 BBINOJHEHHEM MPaBUI TEXHUKH O€30MacHOCTH,
NIPOM3BOJICTBEHHON CaHUTApUH, IIOKApPHOH O€30MacHOCTH W HOPM OXpaHbl Tpyla Ha
npeanpusitusx (I1K-6);
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- TOTOBHOCTBIO OCBamMBaTh U SKCIUTyaTHUpPOBaTb HOBOE OOOpYyAOBaHUE, MPUHHUMATH
y4acTue B HATAXKUBAHUU, TEXHHUYECKUX OCMOTPaX, TEKYIINX PEMOHTAaX, MPOBEPKE TEXHUIECKOTO
COCTOSIHUSL 000pyA0BaHus U porpaMMHbIX cpeacts (ITK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh 3JEMEHTHI JKOJIOT0-3)KOHOMHYECKOTO0 aHaliu3a B
CO3JIaHUH PHEPro- U pecypcocdeperaromnux TexHooruii (ITK-8);

-  TOTOBHOCTHIO M3ydaTh HAyYHO-TEXHUYECKYI0 HMHPOpPMAIUIO, aHAIM3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke ucciaeaopanuii (ITK-13);

- CHOCOOHOCTBIO IPUMEHSTH COBPEMEHHbBIE METOJIbI MCCIIEAOBAHUS TEXHOIOTUYECKHIX
MPOLECCOB U TMPUPOIHBIX Cpell, MHCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienoBareabckoi padore (IIK-14);

- CHOCOOHOCTBIO TUIAHHPOBATh JKCHEPUMEHTANbHBIE HCCIENOBAaHUS, IMOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTyYeHHBIE pe3ynbTathl ([1K-15);

- CIOCOOHOCTBIO MOJENIUPOBATh DJHEPro- M pecypcocOeperaroniye Mporecchl B
XUMHUYECKOU TexHOJI0ruu, Herexumuu u ornotexuosoruu (I1K-16).

3namy:

- COBpEMEHHBIC Hay4YHBIC JOCTIIKEHUS M TEPCICKTHBHBIC HAMpaBicHHs paboT B

o0JacTu oXpaHbl OKPYXKAIOIIEeH Cpeibl U PalliOHATBHOIO UCIOIB30BaHUS IPUPOIHBIX PECYPCOB.
Ymemy:

- MPUMEHTh 3HaHMsI, [OJyYeHHblE IPH M3YUYEHUU ECTECTBEHHOHAYYHBIX H
CHEIUANIBHBIX JUCHUIUINH, s perieHust (yHIaMEHTaIbHBIX U MPUKIAIHBIX 33a]a4 B 00iacTu
3HEPro- U pecypcocOepekeHus;

- (bopMyIHpOBATh LETH U 3a/1a4d HAYYHOTO MCCIICAOBAHUS, TIPOBOJUTH 00pabOTKY
Pe3yNbTaTOB SKCIEPUMEHTA;

- OLICHUBATh TOTPEIIHOCTH, aHAJINU3UPOBaTh, WHTEPIPETHPOBATh H 0000IIATH
pe3ynbTaThl HAay4YHOT'O MCCIEAOBaHUSA, MPEACTABIATh MOJyYEHHbIE pPE3yJbTaThl HAYYHOTO
WCCJICIOBAHMSI B BHJIC HAYYHOTO JTOKJIA/1a ¥ MPE3CHTAIUH.

Braoemy:

- HaBbIKaMU TUIAHUPOBAHUS U TIPOBEJICHUS HAYYHBIX UCCIICIOBAHUH,

- CTaTUCTUYECKUMHU METOJaMH 00pabOTKH 3KCIIEpUMEHTAIIbHBIX PE3YyJIbTAaTOB;

- HaBbIKaMU pPabOThl C HAyYHO-TEXHUYECKOH, CIPAaBOYHON JUTEpaTypod U
3EKTPOHHBIMU PECYPCAMHU.

3 Kpartkoe coaep:kaHue rocyIapcTBeHHOIl MTOrOBOW ATTeCTAIIMM: 3aIMTHI BBIMYCKHO¥
KBAJIM(PUKANMOHHOH padoThl, BKJIKYAs MOATOTOBKY K NMpouLeaype 3alMThl U MPOouexypy
3alUTHI

locynapcTBeHHass WTOrOBasi aTTeCTAalMs. 3allUuTa BBITYCKHOW KBATM(PUKAIIMOHHON
paboThbl, BKJIIOYAs TOATOTOBKY K IPOILEAYpe 3alUTHl U TMPOLEAYPY 3alIUTHI MPOXOAUT B 8
cemecTpe Ha 0a3e 3HAHUM, YMEHUIl UM HaBBIKOB, IMOJYUYEHHBIX CTYACHTAMH HpPHU H3YYECHUU
mucuuruine HarpasieHus 18.03.02 DHepro- u pecypcocOeperaromye npouecchl B XUMUYECKOM
TEXHOJIOTUH, HEPTEXUMHUH U OMOTEXHOJIOTH U MPOXOXKJICHUS TPAKTHK.

l'ocynapcTBeHHass WTOroBasi aTTECTAllUS. 3alUTa BBITYCKHOW KBAIM(UKAMOHHON
paboThl, BKJIIOYas MOATOTOBKY K MPOLENype 3allUThl W MPOLENYpPY 3alIUThl  MPOBOIUTCS
roCyapCTBEHHOM 3K3aMEHAIMOHHOW KOMUCCHUEMN.

KonTtponb ypoBHS CHOpPMHPOBAHHOCTH KOMIETEHIIMH OO0YydYarOIMXCs, MPUOOPETEHHBIX
npu ocoeHun OOII, ocymecTBisiercs MmyTeM IPOBEAEHUS  3allUThl  BBIIYCKHOMU
kBarukanronnon padbotel (BKP) u npucBoenus kBanudukamnmum «0akaiaBp.

Martepuarbl, IpeCTaBIIEMbIE K 3aIUTE:

BBIMTYCKHAsI KBau(UKAIMOHHas paboTa (TOSICHUTENIbHAS 3aIiCKa);

3ajanue Ha BeiojgHenue BKP;

oT3bIB pykoBoauTens BKP;

peuensus Ha BKP;

npe3eHTalus (pa3gaToyHbIil MaTepua), MOJIUCaHHAs! PyKOBOIUTENIEM;

JOKJIAJ.
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B 3amaun I'OK BXOAsT BBISIBICHHE MOATOTOBICHHOCTH CTYJIEHTa K MpOodhecCHOHATBHOM
JeATEIbHOCTH U MPUHSTHE PEUICHUSI O BO3MOKHOCTHU BbIJJAUH MY JUIIIIOMA.

Pemenne o mpucyXIeHUH BBINYCKHHKY KBanudukauuu OakajlaBpa NPUHHUMAETCS Ha
3aceqanuu ['OK mpocThiM OONBIIMHCTBOM MPH OTKPHITOM TOJIOCOBAHHH WJICHOB KOMHCCHUHU Ha
OCHOBAaHUHU pE3yJIbTaTOB HUTOTOBBIX HCHBITAaHUN. Pe3ynbTraTtel omnpeaensiorcs OLEHKaMu
«OTIUYHOY, «XOPOUIOY, KYIAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHOY.

OOyuaromuiics MMeeT MpaBO MOAATh B aleUIALHUOHHYI0O KOMHCCHIO ameJUIslIui0 O
HapylIEHUH, 1O €ero MHEHHIO, YCTAaHOBJIEHHOW MPOLEAYpPbl 3alllUThl  BBITYCKHOU
KBaJIM(UKAIIMOHHON paboThl. ANENUISIUS O HECOrJIaCUU C pe3yJibTaTaMH 3alllUThl BBITYCKHON
KBaJTHM(PHUKAIIMOHHON pabOTHl HE TPUHUMAETCS.

4 OO0beM TrOCYJapCTBEHHOWl  HTOrOBOM  aTTeCTAUMM:  3AalNMTHI  BBINYCKHOMH
KBAJIN(PUKALNMOHHOH PadoThl, BKJIKYas MOAr0TOBKY K Mpoleaype 3alUThl U NPouexypy
3aIMThI

[Iporpamma oTHOcUTCS K 0a30BOM wactu ywyeOHoro mimaHa, Kk Onoky B3
«l"ocymapctBennass utoroBas arrecranus» (b3.5.01) m paccumTana Ha cOCpemOTOYCHHOE
npoxoxaeaue B 8cemectpe (4 kypc) oOyuenus B ooveme 216 u (6 3ET). IIporpamma
IpernoiaraeT, 4yTo OOydarolluecss WMEIOT TEOPETHUYECKYI0 M MPAKTHYECKYIO0 MOJArOTOBKY B
o0yacTu OXpaHbl OKPYKAIOIICH CPelbl U PAIIIOHATHHOTO MCIIOIB30BaHUS IPUPOIHBIX PECYPCOB.

o B 3auerHBIX B akazem.
Byl yue6HO# paboThI
SAMHUIIAX yacax
Oo6mas tpygoemkocts 'MA no yue6HOMY mi1any 6,0 216
KonTakTHas padora (KP): - -
CamocrosiTesbHast padora (CP): 6,0 216
KoHTtakTHas paboTa — UTOTOBas aTTECTAILIHS 6.0 0,67
Brmonnaenue, nanucanue u opopmienue BKP ’ 215,33
Bua konTposs: 3amuTa BKP
Brjtbl yuc6Hoi paGoTs! B 3auernnix | B actpoHOM.
CIMHHTIAX yacax
Oo6masi Tpy10eMKOCTh TUCIHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 6,0 162
Konrakthas pa6ora (KP): - -
CamocrositesibHas padora (CP): 6,0 162
KonTakTHas pabora — UTOTOBast aTTecTaIusa 6.0 0,5
Brimonnenue, Hanucanue u opopmienue BKP ’ 161,5
Bua konTpoJs: 3amuTa BKP

4.7 ®aKyJIbTaTUBBI

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«IlepeBox Hay4YHO-TeXHUYECKOi tuTepaTypb» (PT/.B.01)

1. Heap AMCHUNJIMHBI — IpHOOpEeTeHNE 00yJarOImUMUCS 00IIel, KOMMYHUKATUBHON U
npoeCCHOHAIBHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
MOJTOTOBKH TO3BOJISIET BBITIONHSATH pPa3IMYHbIe BUIBI MPO(EecCHOHAILEHO OPUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON W HAYYHOM JE€ATEIIbHOCTH.

2. B pe3yabTtate wu3yYeHHS IUCHHUIJIMHBI
0akaJjlaBpuaTa J0JIKeH:

Obaadams CIENYIOIMUMA KOMIETCHITHSIMHE:

— CIIOCOOHOCThIO K KOMMYHHMKAIIMA B YCTHOHM M NMUCBMEHHOW (OpMax Ha PYCCKOM U

o0yyamomuiicdi N0 Nporpamme

I/IHOCTpaHHOM SI3BIKAX JJI peHleHI/I}I 3a1a4 MECXKINYHOCTHOT' O n Me)KKy.HBTypHOFO
B3aumoeiicteus (OK-5);
- TOTOBHOCTHIO H3ydaThb HAy4YHO-TEXHHYECKYI0 HWH(POpPMALMIO, aHATU3UPOBAThH

OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaTuke uccaeaoBannii (ITK-13).
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3namo:

— OCHOBHBIE CIIOCOOBI JIOCTHKCHHSI SKBUBAIICHTHOCTH B TIEPEBO/IE;

— OCHOBHbBIE ITPUEMBI IEPEBO/IA;

— SI3BIKOBYIO HOPMY U OCHOBHBIC (DYHKITUU SI3bIKA KAK CHCTEMBIL;

— J0CTaTOYHOE [UIsl BBIMIOJIHEHUS TME€peBoJa KOJMYECTBO JIEKCUYECKUX EIUHUII,
(G pazeonoru3MoB, B TOM YHCIIE COLUATHHBIX TEPMUHOB U JJMHTBOCTPAHOBETUECKUX PEATHIA,

yMmemy:

— IPUMEHSATH OCHOBHBIE ITPUEMBI IEPEBO/JIA;

— OCYILIECTBJIATh NHUCHbMEHHBIH TEpeBOJ C COOJIOJCHHEM HOPM JIEKCHYECKOM
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAMMATHUYECKUX, CHHTAKCHUECKHUX M CTUIIHCTHYECKUX HOPM;

— 0(hopMIIATH TEKCT MEPeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBIISITh TEPEBOJ C COOJIOJCHHEM HOPM JIEKCHYECKON JKBHUBAJIEHTHOCTH,
coOI0IcHHEeM IpaMMaTHYEeCKUX, CHHTAKCUYECKUX U CTUJIMCTHUECKUX HOPM TEKCTa IMepeBoja U
TEMITIOPAIbHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA;

61a0emn:

— METOJMKOW TPEANepeBOAUYECKOr0 aHallM3a TEeKCTa, CHOCOOCTBYIONIEH TOYHOMY
BOCTIPUATHIO UCXOHOTO BBICKA3bIBAHUS;

— METOJUKOHN TOJTOTOBKM K BBITIOJIHEHUIO MEPEeBOJa, BKIOYAsl MOUMCK WH(OpManuu B
CIPAaBOYHOM, CIIEIMANILHOM JTUTEpaType U KOMIbIOTEPHBIX CETSIX;

— OCHOBAaMHM CHCTEMBI COKpAIEHHONW NEpPeBOAYECKOW 3aluCH TPU  BBINOJHEHUU
nepeBoa;

— OCHOBHOMW MHOS3BIYHOM TEPMUHOJIOTUEN CIIEHUATIBHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTHUPOBAHUS JINTEPATYPHI MO CHEIUATIBHOCTH.

3. KpaTkoe comepxxanue IMCUMILIAHBI:

Pa3znen 1. OcHOBHBIE JIEKCHYeCKHEe M CTHJIMCTHYECKHE 3AaKOHOMEPHOCTH IepeBoJa
HAYYHO-TeXHUYECKOH JIUTEPATYPhbI

1.1 Jlekcuyeckne 3aKOHOMEPHOCTH HAyYHO-TEXHHUYECKOro mepeBoja. (CMBICIOBOM
aHAJIM3 HAYYHO-TEXHHYECKOTO TEeKCTa W ero cerMeHTanus. CTUIMCTHYECKHE OCOOEHHOCTH
HAyYHO-TEXHUUYECKUX TeKCTOB. IlpeomoneHune TpyAHOCTEH, CBSI3aHHBIX C PacCXOXkJICHUEM
CUHTAaKCUYECKUX CTPYKTYP UHOCTPAHHOTO U PYCCKOI0 TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue mopsiiKa CJIOB B aHTIIMHCKOM W PyCcCKOM TpemnoxkeHusx. [lepeBon cios,
yCTaHOBJICHHE 3HA4YeHUs cioBa. [lepeBon CBOOOTHBIX U (HPa3eONOTUYECKUX CIOBOCOYCTAHUH.
[lepeBo/1 3ar0JIOBKOB TEKCTOB U CTaTeH

1.3 Coxpamenusi. OcoOeHHOCTH UX TepeBoia. Pa3BuTHE HABBIKOB MEPEBOJA HA MIPUMEPE
TEKCTOB IO TeMe «XuMudeckas adopatopusi» «3Mepenust B Xumum.

1.4. Jlexcuyeckue TtpaHCHOpMAIUU TPHU TEPEBOJE TEKCTOB IO TEMATHKE XUMHUU U
XUMHUYECKON TEXHOJIOTHH.

Pa3nen 2. OcHOBHBIe TPaMMATH4YeCKHE 0COOEHHOCTH MepeBoaa.

2.1. OcobenHoCTH TIepeBoIa MpeatokeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mepeBoja TEKCTOB MO TEMATHKE XUMHUECKOW TEXHOJIOTUH
[lepeBoa MpUIATOYHBIX TPEAJIOKEHHIA.

2.2. Meronpl W TpHEMBI TIEPEBOAA CTPAAATEIBLHOTO 3aj0ra Ha IMPUMEpPE IepeBojia
TeKCcToB 1o TeMe "TexHonoruu Oymymiero".

2.3. Tunsl yCcIIOBHBIX NMPEATIOKEHUN, MTpaBUia U 0COOEHHOCTH UX mepeBoja. [IpakTuka
NepeBojia YCIOBHBIX MPEIOKEHUI Ha MpPUMEpPax TEKCTOB MO Pa3IMYHBIM paslielaM XUMHH U
XUMHYECKON TEXHOJIOTHH.

2.4. MopanbHbBIE TJIaroibl U OCOOCHHOCTH MX TIEPEBOJIa Ha MPUMEPE MEePeBOJia TEKCTOB
«Texnonorusy, «I IpoMbIlIUIEeHHOE 000PYIOBAHUE

Paznen 3. Oco0eHHOCTH MepeBoIa NMPeII0KEeHUI ¢ HeJTMYHBIMU (pOPMaMH IJ1aroJia

3.1 Un¢unutus (HeonpeaenenHas ¢opma riarona). Ponb nHGUHUTHBA B MPEII0KESHUN
YW BapUaHTHI MepeBoja Ha pycckui s3bIK. [Ipuuactus u repynauil. BapuanTel mepeBoaa Ha
PYCCKUU A3BIK.
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3.2 HWudunutuBHBIe 000pOoTHL. OO6OpOT nMomosiHeHWEe ¢ WHPUHUTHBOM. OO00pOT

noajac)Kauee € HH(bHHHTHBOM. Paznuunsie BAapHUaHTBI ICPCBO/IA.

3.3 IlepeBon mpu4acTHBIX 000POTOB. AOCOIIOTHBIN MPUYACTHBIA OOOPOT W BapUAHTHI
nepeBojia. Pa3BuTre HaBBHIKOB MepeBoia B chepe XUMUU U XMMUYECKON TEXHOJIOTHH.

Pa3znen 4. OcodennocTu pedepaTuBHOIO NepeBoaa

4.1. Anroput™ npeanepeBOJUYECKOl pabOThl € HAYYHO-TEXHHUYECKUM TEKCTOM IO

XHMHKO-TEXHOJIOTHYECKOM TeMaTHKE.

4.2. AnropuT™M cocTaBlieHHs pedepara IO XHUMHKO-TEXHOJOTMYECKOW TEeMaThKe

(aHHOTAIIMHN)

4.3. Anroput™M paboThl MO pedepaTHBHOMY IEPEBOAY IO XHUMHKO-TEXHOJIOTHMUYECKOU

TEMATHKE.
OO11ee KOJIMYECTBO pa3iesioB — 4.
4 O0beM yueOHOH THCHMIIINHBI

o B 3aueTHBIX B akamem.
Bunpl yue6HO# paboThI
€IMHUIIAX qacax
O01mas TPya0eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TUIaHY 4.0 144
KonTakTHas padoTa — aylMTOPHBbIE 3aHATHS 1,78 64
[Tpaktrueckue 3ausatus (113) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KoHTakTHasi camocTosATebHas paboTa 2,22 0,4
CaMocTOATEIbHOE 3YUEHHE PA3eSIOB JUCLIUIIINHBI 79,6
Bua koHTpoJs: 3a4yerT
B ToM umciie mo cemecTpam
3 cemecTp
Oo0mas TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIaAHY 2,0 72
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS 0,89 32
[Tpaktrueckue 3ausatus (113) 32
CamocrositesbHas padora (CP): 1,11 40
KonTakTHas camocTosiTenbHas paboTa 111 0,2
CaMOCTOSTEeTbHOE U3YICHHUE PA3IeSIOB JUCITUTIIMHBI ' 39,8
Bua konTpoJsn: 3a4eT
4 cemecTp
OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 0,89 32,2
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrosiTesibnas padora (CP): 1,11 39,8
KoHTakTHasi camocTosATebHas paboTa 111 0,2
CamocrosiTeIbHOE U3YUCHUE PA3IeNIOB TUCIUILIIMHbI ' 39,8
Bua koHTpoOJs: 3a4yer
o B 3agernsix | B actpoHOM.
Bunel yueOHoit paboThI
€IMHUIIAX qJacax
Oo0masi TpyA0eMKOCTh JMCUHMILJIMHBI 10 Y4eOHOMY IJIaAHY 4,0 108
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 1,78 48
[Tpaktuueckue 3ansaTus (I113) 1,78 48
CamocrositesibHas padora (CP): 2,22 60
KonTakTHas camocTosiTenbHas paboTa 2,22 0,3
CaMOCTOSTETbHOE U3YICHHUE PA3IeSIOB JUCITUTIIMHBI 59,7
Bua koHTpoOJIsA: 3a4eT

B Tom unciie Mo ceMecTpam

3 cemecTp
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OO0mas TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTtakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesibHas padora (CP): 1,11 30
KonTakTHas camocTosiTenibHas paboTa 0,15
1,11
CaMOCTOSTETbHOE N3YICHHUE PA3IeSIOB JUCITUTIIIMHBI 29,85
Bua koHTpoJs: 3a4yerT
4 cemecTp
Oo0mas TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIaAHY 2,0 54
KonTakTHas padoTa — aylIMTOPHbIE 3AHATHS 0,89 24,15
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): 1,11 29,85
KonTakTHas camocTosiTenibHas paboTa 0,15
1,11
CaMOCTOSTETbHOE N3YUCHHUE PA3IeSIOB JUCITUTIIMHBI 29,85
Bua konTpoJsn: 3a4eT

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«['pasknaHckas 3aUTa B Ype3BblyaiiHbIX cutyauusax» (OT/.B.02)

1. HeJb AUCHUNIMUHBI -- TOATOTOBHUTH CTYACHTA K OCMBICICHHBIM MPAKTUYCCKIM
JNEHCTBUSAM 10 00eCreYeHHIO CBOEH 0e30MacHOCTH U 3allluThl B YCIOBUSX BO3HHWKHOBEHUS
Ype3BBIYAITHON CUTYallUH IPUPOTHOTO, TEXHOTEHHOT'O M BOGHHOTO XapaKTepa.

2. B pe3yabraTe wu3yYeHHs AUCHUIVIMHBI oOyyawuuiicss mno mnporpamme
O0akaJlaBpHAaTAa J0JI/KEH:

Obnadams CIETyIOMUMA KOMITIETCHITUSIMU

- CIOCOOHOCTBIO HCIOJIb30BaTh MpPHEMbl MEPBOM MOMOUIM, METOAbI 3allUTHl B
yCIIOBUSX Upe3BbluaiiHbix cutyanuii (OK-9);

- CIIOCOOHOCTBIO CIIEUTH 32 BBINIOJHEHUEM TMPABWJI TEXHUKH OE€30MacHOCTH,
MPOU3BOJCTBEHHOW CaHUTapUM, MOKapHOW Oe30macHOCTM W HOPM OXpaHbl Tpyna Ha
npeanpustusx (ITK-6).

3Hamo:

— XapaKTePUCTUKU MPUPOTHBIX OCACTBHI, TEXHOTEHHBIX aBapuil U KaTacTpod Ha
paaMalMOHHO, XUMHYECKH 1 OMOJIOTUYECKHU OMACHBIX 00BEKTaxX, Mopaxkarime GakTopbl APYyTUX
OITaCHOCTEI;

- OCHOBBI BO3JICHCTBUSI OMACHBIX (DAKTOPOB UPE3BBIYAMHBIX CHUTyallMii Ha
YeloBeKa U MPUPOJIHYIO CPey, AOMyCTUMBIE MPEAebHbIC KPUTEPHH HETAaTUBHOTO BO3/ICHCTBUS;

- Mepbl 6e30MacHOr0 MOBEACHHS MPH MPeObIBAHUU B palloHax (30HAX) MOKapoB,
PaAMOAKTUBHOIO, XUMHUYECKOIO U OMOJIOTHYECKOro 3arps3HEHMS;

- CHocoObl M CpPENCTBA 3aIIMTHl YEJIOBEKAa OT BO3JCHCTBHUS IMOPAXKAIOUINX
(haKTOPOB UPE3BBIYANHBIX CUTYAIU TPUPOTHOTO, TEXHOTEHHOTO U BOCHHOTO XapaKkTepa.

Ymems:

- HCIOJIb30BaTh CPE/ICTBA 3ALIUTHI OPraHOB JBIXaHUS M KOXKH, METULIUHCKUE IS
CaMO3aIlUThI U OKA3aHUS TOMOIIIH IPYTUM JIFOJISIM;

— NPUMEHSTh TEPBUYHBIC CPEJICTBA TOXKAPOTYIICHUS HJs JIOKATH3AIUU U
TYIICHUS TI0’Kapa, BO3HUKIIIETO B ayIMTOPHH (J1a00paTOPUN);

- OKa3pIBaTh cebe M JAPYTUM MOCTPAJaBIIMM MEAMIMHCKYIO TIOMOIIb C
HCTIOJIb30BaHNEM TaOCIBHBIX U MOAPYYHBIX MEIUIIMHCKUX CPEJICTB.

Braoems:

- npuéMaMy TPOBEIECHUS YAaCTUYHOM CaHUTAapHOM 0OpabOTKW MpH BBIXOJE U3
paiioHa (30HBI) PAIMOAKTUBHOTO, XHMHUYECKOTO ¥ OMOJIOTHYECKOTO 3arps3HEHUS (3apakeHus);

- CHoco0aMy U TEXHOJIOTUSMHU 3alUThI B YPE3BbIYAIHBIX CUTYyAIHIX.

3 KpaTtkoe conep:kanue TUCIHUINIHHBI

196




1. OnacuHoctu mpupogHoro xapakrepa. CTuXuiHBIE O€ICTBHUSA, SBICHUS TPUPOJIBI
Pa3pyLIUTENbHOW CUJIBI - 3EMJIETPSCEHHS, HABOJHEHUS, CEJIEBbIE MOTOKHU, OMOJI3HU, CHEKHBIE
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00BAJIbl, 3aCyXH, yparaHsl, Oypu, MOKapshl. 2. OmnacHoctu
TEXHOTCHHOTO XapakTepa. ABapuM © KaracTpodbl Ha paJMalMOHHO OIACHOM OOBEKTE,
XUMHUYECKH OMacHOM OOBEKTe, OHOJIOTMYECKH OIMAacHOM OOBEKTE, Ha TPAHCIOPTE
(>KeIe3HOIOPOKHOM, aBTOMOOMIILHOM, PEYHOM, aBHUAIMOHHOM); Ha THUAPOCOOPYKECHHSX; Ha
KOMMYHAJIbHBIX CUCTEMaX >KU3HEO0eCTIeueHusI. 3. OmacHocTH  BOEHHOTO  XapakTepa.
[IpumeHeHre OpYKUsT MacCOBOTO TOPAXKEHHS (SIIEPHOT0, XUMHUYECKOTO, OHMOIIOTHYECKOTO),
OOBIUHBIX CPEJICTB C 3aKUraTeNIbHBIM HAIOJIHEHUEM, HOBBIX BUJOB OPYXKHs. 30HBI 3apaKeHUsI OT
CPEICTB MOpPaXEHUSI U MX BO3JCHCTBHME HA HACEJICHHE U OKPYKAIOIIYIO MPUPOJHYIO Cperdy.

4. TloxaphHas 0€30MaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HACEeJICHUs, HMYIIECTBa,
oOmecTBa W rocyaapcTtBa OT moxapoB. [lokapHas omacHOCTh (NMPUYUHBI BO3HUKHOBEHUS
MOXKapoB B 3JIaHMSX, JIECHBIE MOXapbl). Jlokanuzamus U TymieHue mokapoB. I[lpocreiimue
TEXHUYECKUE cpeAcTBa noxkapoTyuieHus (oraerymmurenu Ol -8, OY-2) u npaBusiia nonb30BaHUs
UMHU.

5. Komnuiekc MeponpusiTuil Tpak JaHCKOM 3aIUThl HACEICHMUSL.

Onosenienue 1 MHGOpPMHUpPOBaHUE HaceleHHs 00 omacHocTd. [IpuHsTHe HaceneHuem
curHanoB omnosenleHus («Buumanue Bcem!», «Boszmymnas TpeBora», «PamuanuonHas
OTIaCHOCTh», «XHUMHUYECKasi TpeBora», «OTO00M OMacHOCTH») M TOPAIOK JCUCTBHUS IO HHUM.
DOBakyalysi HacelleHUs M3 30HBbI omacHocTH. CrocoObl 3BakyalMd ODKCTPEHHAs HBaKyalus
CTYJEHTOB U3 ayAUTOPHUU ITPU BOSHUKHOBEHUH IOKapa.

CpenctBa uHAUBUAYaTbHOU 3amuThl opranoB aeixanus (I'TI-7, T'TI-7B, TTI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PVY-60M, «®enukcy», I'’I3K, AT, AI1I-3, TI3VY-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIUIIMHCKHAE CPECTBA 3AIHTHI .

CpencTBa KOJUIEKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHwe,  3amuTHbBIE CBOWCTBA
yoexuni.  IIporuBopammanuonnsie ykpbiTus (IIPY, mom3emHble NEMIEXOTHBIE MEPEXOJIbI,
3arnyOJieHHbIEe CTaHIMM METPOIOJUTEHA), MpOCTEHIINe YKPBITUS (TpaHLIEH, OKOIIbI,
nepeKpeIThie menn). [IpaBuna 3ansatust yoexxumia.

6. OkazaHue TEepBOM MEIUIIMHCKOM TMOMOIIM TMPH OKOrax, PAHCHUSX, 3aPAKEHUSIX.
[IpoBenenne yacTUUHOM caHUTapHOUW OOpPaOOTKHM KOXKHBIX IOKPOBOB YEJIOBEKA MPH BBIXOJAE U3
30H PaJMOAaKTUBHOTO, XMMHYECKOTO M OHOJOTUYECKOTO 3apaKeHUs (3arps3HEHUs), W3 30H
MOKapOB.

7. JluxkBuaamus MocAeACTBUI Ype3BbIYAMHONW CHUTyallMu. PaguanioHHass U XUMHUYECKas
pa3Belnka odara TOpakeHHs (3apakeHus). ABapHifHO-cmacatenbHble paboThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (I€3aKTUBALMs, Jerazamus, JIe3uH(EKIns,
JI€3UHCEKLUS

8. DkcTpeHHas »dBakyalus W3 ayauTopuu (JabopaTopud) B YCIOBHUSX IOXKapa,
paAMaIMOHHOTO, XUMUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HeHUs TEPPUTOPUU C MCTIOIB30BAHUEM
npocreimx cpeacts 3amuthl («Pennkey», I'J[3K, npotusoraza I'TI-7 ¢ JAI1T-3).

4 O0beM yueOHOH THCHHMILINHBI

o B 3ayeTHBIX B akazem.
Bunast yueOHOI paboThI

eIMHUIaxX gacax
OO0uas Tpy10eMKOCTh JHCHHMILUIMHBI 10 Y4eOHOMY IUIAHY 1,0 36
KonTakTHas padoTa — aylMTOPHbIE 3AHATHS 0,44 16
Jlexmn (Jlek) 0,44 16
CamocrositesibHas padora (CP) 0,56 20
KoHTakTHas camocTosATebHas paboTa 0.56 0,2

CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLUIIINHBI ' 19,8

Bua konTposs: 3a4yer
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N B 3aueTHbIX B actponom.
Bunapr yaeGHO# paboThI
eAMHHIIAX gacax
Oo0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaAHY 1,0 27
KonTakTHas padoTa — aylMTOPHBbIE 3aHATHS 0,44 12
Jlexmn (Jlek) 0,44 12
CamocrositesibHas padora (CP) 0,56 15
KonTakTHas camocTosiTenibHas paboTa 056 0,15
CaMOCTOSTETbHOE U3YICHHUE PA3ICSIOB JUCITUTIIMHBI ' 14,85
Bua konTpoJs: 3a4eT

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«BBenenne B matematuky» (PTA.B.03)

1 eabo AWCHMIVIMHBI sABIseTcs  QopMmupoBaHue y OakamaBpa 0a30BBIX
MaTeMaTUYeCKUX 3HaHUM, HEOOXOAMMBIX [UIsl JajdbHEHMIIero H3y4deHHsl pa3JesioB BbICIIEH
MaTeMaTHKU. A Takke, I HU3YYCHHUS psAa OOIIEHAYYHBIX AUCIHMIUIMH € JTUCIUIUIAH
poeCCHOHAIBHOTO ITHKJIA.

2 B pe3yabrare o0CBOEHHS JAUCHUIUIMHBI O0y4YalUIUiicsi MO Mporpamme
0akaJjlaBpuaTa J0JIKeH:

Obraoams  cneaylomuMu  00mENnpo(hecCHOHANBHBIME U MPOQPECCHOHATBHBIMU
KOMIIETEHIIUSIMHU:

- CIIOCOOHOCTBIO ~ HCIOJIb30BaTh  OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYUYHBIX
TUCIUIUIMH B TPO(ecCHOHANBHON NeATeNhbHOCTH, MPUMEHSATh METOIbl MAaTEeMaTHYEeCKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPESTHUCCKOTO M dKCIIEpUMeHTaIbHOTro uccaeaopanus (OI1K-2);

- CIOCOOHOCTBIO TUJIAHUPOBATh SKCIIEPUMEHTANIbHBIE HCCIIEIOBAHUS, TMOIYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTyYeHHbIE pe3yabTaThl ([TK-15).

3nams:

- OCHOBHBIC METOBI UCCIIEIOBAHUS dJIEMEHTAPHBIX (DYHKIIHIA, MX CBOWCTBA U TpapUKH,
TOXKJIECTBEHHbIE MpPEeoOpa3oBaHUs alreOpandecKux ¢ TPUTOHOMETPHUUECKHX BbIPAXKECHHI,
CIIOCOOBI PEIICHUs YPaBHEHUI U HEPaBEHCTB, JIEMEHTHI TEOPUH YHCEN, BKITIOYasi KOMIUJICKCHBIC
4yycia, ¥ TEOPUM MHOXKECTB, OCHOBBI AHAIMTHUYECKOW TI€OMETPHUH, BEKTOPHON M JIMHEHHOMN
anreOpsbl.

Ymemn:

- mpuoOperaTh HOBbIE MaTeMAaTHYeCKWE 3HAHUS, HCIOJB3YsS COBPEMEHHBIC
oOpa3oBaTenbHble M WH(GOPMAlMOHHBIE TEXHOJOTHH, COCTaBIATh MaTeMaTHYeCKUe MOeNn
TUTIOBBIX 33Ja4 M HAXOJWUTh CIIOCOOBI MX PEIICHUN; YMETh MEPEBOJUTh HAa MaTeMATHUECKUN
A3BIK MPOCTEHINE MpPOoOJIEMBbl, MOCTABIEHHBIE B TEPMUHAX JIPYTHX MPEIMETHBIX oOjacTtel, u
UCIIOJIL30BaTh IPEBOCXOJICTBA ITOH mepedOpMyIUPOBKH AJIS UX PEIICHUS.

Braoemy:

- MaTeMaTHYeCKOH JIOTUKOW, pPa3BUTHIMU Y4YEOHBIMH HAaBBIKAMH W TOTOBHOCTBIO K
MPOJOHKEHUIO 00pa3oBaHMs, YMEHUEM YUTaThb M aHAIM3UPOBATh y4eOHYIO MaTeMaTHYECKYyIO
JUTEPaTypy, IEPBUUHBIMU HaBBIKAMHU U METOJIAMH PEILICHUS MAaTEMaTUUYECKUX 3324 AUCLUIUINH
po(hecCHOHANBHOTO IMKJIA U AUCHUIUINH MPO(UILHOM HAalIPaBIEHHOCTH.

3 Kpatkoe conep:xkaHue TUCHUILINHBI:

BBenenue. Ilpeamer m Meronpl MaremaTuku. OmnucaHue OCHOBHBIX pa3lielioB Kypca.
TpeGoBanwus Mpu U3y4EeHUH Kypca.

Pa3zpen 1.

DJIeMeHTbl TeOPpMH 4YHCeJl M TeOPUM MHO:KeCTB. /lelicTBMS HAaJ MHOroOYJeHaMH.
OcHoBHbIEe THINIBI YpaBHeHMii M HepaBeHCTB, MeTOAbl WX pemeHus. Yucna (uensie,
OTpUIATENIbHBIC, BEIICCTBEHHBIC). AOCONIOTHAs  BENMYMHA  JIEHCTBUTEIHHOTO  YHUCIA.
KomnnekcHeie uncna. Onepanuu Hajg HUMU. MHOXECTBa W ONEpallMy HaJ HUMH. DJIEMEHTHI
MHOKECTBA, MOJMHOXECTBA. YMCIOBBIE MHOKECTBA. ®opmynsl MyaBpa u  Diinepa.
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N3Bneuenne KopHs N-0il CTENEHU U3 KOMIUIEKCHOTO YKciia. Pelienne ypaBHEHUN KBaApaTHBIX U
BBICHIMX TMOPsAKOB. PannonansHast 1po6b. OcHOBHas Teopema anreOphl. TpuroHoMeTpuyeckue
ypaBHEHHS M HepaBeHCTBA. Jlorapudmuueckue ypaBHEHUS U HepaBeHCTBa. [lokazarenbHbie
ypaBHEHHS U HEpaBEHCTBA. PelieHre ypaBHeHUI M HEPABEHCTB CMEIIAHHOTO TUIIA.

Pa3pea 2.

®ynkuuu U ux cpoiicrBa. Ilpocreiimmne 3inemeHTapHble GyHkuuu. Hekoropbie
BONPOCHI IVIAHNMETPHUH U CTepeoMeTPUH. AHAJINTHYECKAs TeoMeTpHs.

[Monsarus pynkuun. MccnenoBanue ¢pynkuuu. CriocoOs! 3ananus ¢yHkouii. OOpaTHbie
¢bynkuun. CBOWCTBa JJIEMEHTApHBIX (YHKIOUH.  (JIMHEHHBIC, KBaJpaTUYHBIC, CTCIICHHBIC,
noKa3aTesbHbIe, Jorapu(pMHUUECKUE, TPUTOHOMETPHUECKUE M Jpyrue) MeToJ KOOpAWHAT Ha
IUIOCKOCTH. JlekapToBa MPsSIMOYrojbHasi CHCTEMa KOOpAWHAT, MOJSpHAs CUCTeMa KOOpAMHAT.
Paccrostnie mexay nByMs Toukamu. JleneHue oTpeska nomnonaM. YTodl Mexay ABYyMs IPSIMbIMU
Ha TUIOCKOCTH. Y CJIOBHSI MApaJIeIbHOCTU U NEPIIEHANKYISIPHOCTH MPSAMBIX. Y paBHEHUS MPSIMON
JIMHUU Ha MJI0CKOCTHU: o0I1Iee, ¢ yIrI0BbIM KO PHUIIMEHTOM, IPOXOIAIIeH Yepe3 TaHHYIO0 TOUKY B
3aJJaHHOM HAaIlpaBJICHUU, MPOXOAsIIeNd depe3 JBE JaHHble TOUYKH. PaccTosHume OT TOUYKH 10
npsamoil. Kpusbie BTOporo mnopsiaka. Kanonuueckue ypaBHEHHS U TpadUKH OKPYKHOCTH,
AJUTHATICA, TUTIEPOOJIBI, TApaOOJIBI.

Pa3nea 3.
BexTopHas anreopa.

BekTtopel. Mopayne Bekropa. OpTbl, HampaBisoolMe KOCHUHYChl. Onepauuu Haj
BekTopamu. CKalspHOe MpOU3BEICHUE JABYX BEKTOpOB. BekTopHOoe mNpou3BelAeHHE IBYX
BEKTOpOB. (CMEIIaHHOE TIPOM3BEJIEHUE TpeX BEKTOpPOB. Du3MUEeCKOE U TI'EOMETPUUYECKOE
MPUJIOKEHNE BEKTOPHBIX MTPOU3BEACHUN.

Pa3nea 4.
Jluneitnas aaredpa.

Marpunpsl. Onepanuu  Hajg MaTpulaMH. OJIEMEHTapHble NpeoOpa3oBaHUS  CTPOK
maTtpuubl. [IpuBegeHne MaTpulbl K CTyneH4YaromMy Buay W Buay [aycca. Panr marpuisl.
Omnpenenutens MaTpulbl U ero cpoiictBa. OOparHas Marpuua. PemieHune cucteM JIHMHEHHBIX
anreOpanvecKkux ypaBHEHUH (C TOMOIIBI0 OoOpaTHOM Marpuilel, MeTonoMm [aycca, mMeTomoMm
Kpawmepa). [IpencraBnenue o TMHEHHBIX BEKTOPHBIX MpocTpaHcTBaX. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIEC 3HAUYEHUSI MATPHUIIBI.

4 O0beM yueOHOH TUCHUILINHBI

o B 3ayeTHBIX B akanem.
Bunast yueOHOI paboThI
eIMHHIIAX gacax
O0umas Tpy10eMKOCTh JHCHHMILUIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
KoHTakTHas pa6oTa — ayIMTOPHbIE 3AHATHUS 0,89 32
Jlexmn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0.44 16
CamocrositesibHas pa6ora (CP) 1,11 40
KonTakTHas camocTosiTenibHas paboTa 111 0,2
CamocrosiTepbHOE U3YUCHUE PA3IeIIOB TUCIUILIIMHBI ' 39,8
Bua konTposs: 3a4yer
N B 3aueTHbIX B actponom.
Bunast yueOHOI paboThI
eIMHHIIAX gacax
O0mast TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 0,89 24
Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0.44 12
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CamocrositesbHas padora (CP) 1,11 30
KoHTakTHas camocTosTebHas paboTa 111 0,15
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLUIIINHBI ' 29,85

Bua koHTpoJs: 3a4er

5. TPEBOBAHMUS K YCJIOBUSAM PEAJIN3AIINU TPOT'PAMMbI BAKAJIABPUATA

5.1 TpeOoBanus K KaApPOBOMY 0Oecre4eHHIO

Kanpooe obecrieuenune mporpammsl 6akanaBpuata coorBeTctByeT TpedoBanmsiM ®I'OC BO :

- peanu3anus MporpaMMbl OakanaBpuaTa OO0ECIEUUBACTCS PYKOBOJSIIIMMH U
HAYYHO-TIEJJAarOTUYECKUMU PAOOTHUKAMH YHUBEPCHUTETA, a TaKXKe JIMIIAMU, TPUBIEKAEMBIMH K
peanu3alni TporpaMMbl  OakalaBpuaTa Ha YCIOBHUSX TI'paXkIaHCKO-TIPaBOBOTO JOTOBOPA,
KBTI (DUKAITHS KOTOPBIX COOTBETCTBYET KBTU(DUKAITHOHHBIM XapaKTepUCTHKAM,
YCTaHOBJEHHbIM B ENMHOM KBadM(pUKAalMOHHOM CIpPAaBOYHHMKE JOJDKHOCTEH DPYKOBOAMTENEH,
CIEIUAIICTOB W CiyXamux, pasznen «KBamudukanmoHHbIE XapaKTEPUCTUKH JOJDKHOCTEH
pyKoBOOUTENEH M  CHEIUAIMCTOB BBICHIETO0 NPO(ECCHOHATBFHOTO U JIOTOJHUTEIBHOTO
npoheccCHOHATLHOTO o0pa3oBaHU, YTBEPKICHHOM MIPUKA30M MunucTepcTBa
3IpaBOOXpaHEHUs] U coluaibHoro pa3zputus Poccuiickoir ®denepamuu ot 11.01.2011 Ne 1n
(3apeructpupoBad MunucrepcrsoMm FOctunuu Poccuiickoit ®@eneparuu 23.03.2011, Ne 20237)
1 Tpo(peCCHOHATEHBIMU CTaHAApTaMH (ITPU HATHYNHN);

- N0l IITaTHBIX HAYYHO-TIEJJarOTMYeCKUX pabOTHUKOB (B MPHUBEACHHBIX K
[IEJIOYMCIICHHBIM 3HAUYCHMSIM CTaBOK) JIOJDKHA COCTaBJIATh He MeHee 50 mpoieHToB OoT o0IIero
KOJIMYECTBA HAYYHO-TIETATOTUIECKIX PAOOTHHKOB OPraHU3aINY;

— JIOJIS HAYYHO-TIEIarOTHYECKUX Pa0OTHUKOB (B MPHUBEACHHBIX K IIETOYUCICHHBIM
3HAQUYCHMUSIM CTaBOK), MMEIOIIMX YYCHYIO CTENeHb W (WJIM) yYeHOE 3BaHUE, B OOIIEM YHCIIe
HAYYHO-TIEJJArOTUYECKUX PAOOTHUKOB, pealu3ylOIIUX NporpamMmy OakanaBpuara JIOJDKHA
COCTaBJISITH HE MEHee 65 MPOIIEHTOB;

- JI0JIsl HAy4YHO-TIeIarOTHYeCKUX paOOTHUKOB (B MPHUBEAECHHBIX K LIETOYUCIEHHBIM
3HAUEHUSM CTaBOK) M3 YHMCIA PYKOBOAUTENCH W PAOOTHHKOB OpraHU3alvid, AESTeIbHOCTh
KOTOPBIX CBsI3aHA C HAIpPaBIECHHOCTHIO (MpoduiieM) peanu3yeMoil MmporpamMMbl OakajaBpuara
(MMeromux cTax paboTsl B AaHHOW NpodeccHoHalbHOW 00JacTH He MeHee 3 JIeT) B o0uemM
yucie pabOTHUKOB, pealn3yIoOMUX MporpaMMmy OakaiaBpuara, JOJDKHA COCTaBIISATH HE MEHEe 5
MPOIICHTOB;

— JIOJIS HAYYHO-TIEIarOTHYECKUX Pa0OTHUKOB (B MPHUBEACHHBIX K IIETOYUCICHHBIM
3HAUYCHMUSIM CTaBOK) HMMEIOIIMX OOpa30BaHWE, COOTBETCTBYIOIIEE MPOMUIIIO TpPEernoaBacMoin
TUCITUTUIMHBL (MOJyYJIsl), B OOIIEM YHCJIe HAyYHO-TIEJAarOrMuecKux paboTHUKOB, PeaU3yIONIUX
nporpammy OakaiaBpuara, J0JDKHA COCTABIATh HEe MeHee /0 mpoIeHTOB.

5.2 MaTtepuajibHO-TEXHHYECKOE oOecrevyeHue

MarepuanpbHO-TeXHUUYECKass 0a3a  yHUBEPCHTETAa COOTBETCTBYET JIEHCTBYIOIINM
IPOTUBOMOXAPHBIM TpaBWjIaM W HOpPMaM W OOecleurMBaeT TMPOBEJCHHE BCEX BHJIOB
JUACLHUIUIMHAPDHOM W MEXKIWCLUIUIMHAPDHOW  MOATOTOBKH, IPAKTUYECKOM W HAy4YHO-
HCCJIEI0BATEIbCKOM pabOThl 00YyYarONIUXCs, MPEyCMOTPEHHBIX YICOHBIM IIJIAHOM.

[lepeueHs MaTepUAILHO-TEXHUYECKOTO OOECIICUCHUS BKIIIOUYAET: JICKIMOHHBIE y4eOHBIC
aynutopun (00OpyJOBaHHBIE BHACONPOCKLIMOHHBIM O00OPYJOBaHMEM [UIsl IPE3CHTALMIA,
CpEICTBAaMU 3BYKOBOCIIPOM3BEACHMS, DKPAHOM, U MMEIOIINE BBIX0J B VHTEpHET), MOMEIICHUs
JUTSL TIPOBEJICHUSI CEMUHAPCKUX U MPAKTUYCCKUX 3aHATUH (000py0BaHHBIE yIeOHON MeOeIbio),
6ubnmmoTeky (MMeromylo paboune KOMIBIOTEpHBIE MecTa JUIsi 00ydyaromIMXCsl MO Mporpamme
OakanaBpuaTa, OCHAILlEHHbIE KOMIIBIOTEpAaMH C JOCTYNIOM K 0a3aM JaHHBIX M BBIXOJOM B
Wureprer), nabopaTOpuy, OCHAIICHHBIE COBPEMEHHBIM OOOPYIOBAaHHEM [UIsl BBITOJHEHUS
HAy4YHO-HCCJIeIOBAaTeNIbCKOM  paboThl, KOMIbIOTEpHble Kiacchl. [Ipm  ucmosb30BaHUU
DJIGKTPOHHBIX M3JAHWA YHUBEPCHUTET O0O0ECIEUMBACT Ka)XJIOro OOyYaromerocs BO BpeMs
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CaMOCTOSITENIbHOM TOJTOTOBKHM paboYrM MECTOM B KOMIIBIOTEPHOM Kjacce C BBIXOJOM B
WHTepHET B COOTBETCTBUH C TPYAOEMKOCTBIO H3y4aeMbIX JIUCIUILIUH.

MarepuanpHo-Texaudeckoe odecrieuenue OOII GakamaBpuara 1Mo HampaBJICHUIO TOJATO-
toBkH 18.03.02 DHepro- u pecypcocOeperaromme Iporeccsl B XAMUYECKONW TEXHOJIOTUH, HedTe-
XUMHUU ¥ OMOTEXHOJIOTHH, HalpaBJIeHHOCTh (podwib) «OXpaHa OKpyKarolel cpeasl U paruo-
HAJIbHOE UCTIOJIb30BAHUE MPUPOIHBIX PECYPCOBY, BKIIOYALT:

5.2.1 Oébopyoosanue, neobdxooumoe 6 odOpazosamenbHOM npoyecce:

- ITlapx 0b60pyoosarus 0151 MOHUMOPUHEA COCMOSHUSL OKPYIIcatoujell cpeobl:

nonometp-pH metrp Dxotect - 2 mT; aBTocemiiep (uekep pH); mHbpakpacHbIi aHamn3a-
TOp HepTenpoaykToB, kupoB, [TAB Ku-2M; razoananuzarop nepenocnoit «Komera-4»; ¢o-
tokojopumeTrp KOK-2; poromerp KOK-3; nonomerp; komruiekt criekrpomerpa UK-dypre; yc-
TAHOBKHU >KHJKOCTHOM 3KCTpakLMU oprannyeckux coeauHenuil; Oxorect BIIK-2000, crnekrpo-
METpP aTOMHO-aJCOPOITMOHHBIMN.

- Obopyoosanue 015 cunmesa u NOO20MOoBKU 00pPaA3y08 MAMepuano8:

BECHI JJIEKTPOHHBbIE TexHHYeckne u aHanutuueckue GR-200 - 2 mr, Waqas 220/C/2..
AR5120 , u np.; Becwl nabopatopHbie. Texuuueckue (Ek600i); ynpTpa3BykoBas BaHHA; THUTJIH
KopyHaoBbie 00beMoM 10 - 500 mur; Turau mamoTtHble oobemMoM 500 - 1000 mur; XuMUYecKas
nocyna ¢appopoBas; XUMUYECKas MOCyNa CTEKJISTHHAs;, BBITSDKHBIC IIKAa(bl; BUOPOCTOIBI;, CY-
MIWIBHBIC KAQBI - 3 mT., akBagucTUiIsATop/[2-10

- Ilpubopvl u o0b6opyoosanue O UCCIEO08AHUU CEA3AHHBIX C MBEPOLIMU OMXO0AMU
npouU3800Cma:

MeIIajJKd MarHuTHbIe ¢ HarpeBoM u 6e3 (MSH-300, [13-8100 u ap); neub BakyyMHas;
npecc pyunoit ruapasiuueckuii [IPT" 400; mpecc popma; nearpudyru OITH-8 u [1-3-418; ycra-
HOBKa CHHTE3a KOAryJsSHTOB M3 OTXOJIOB; YCTaHOBKA MUPOJU3a OTXOJIOB; MeYu My(dembHbIe C
AJICKTPOHATPEBOM - 2 TIT; MUKpOCcKoI ¢ ¢oToHacankoi X 100.

- IIpubopwl u 0ob6opyoosanue 015 NPoOBedeHUss RPOYECCO8 OYUCTKU BOObL U 24308

CTEHJ] OTCTOWHUK TOHKOCTOWHBIN; CTeH T (byroTaruu (37eKTpOodI0TaIMA U HATIOPHOU
¢uorarmn), GuUIBTPaMOHHBIH cTeH[, TabopaTtopHblii (uokymsatop Velp-4, ycraHoBka cuHTE3a
AJIEKTPOXUMHYECKUX OKHUCIUTENIEH; yCTaHOBKA 030HUpOoBaHusI AM-1; ycraHoBka yiabTpaduose-
TOBOT0 00€33apa’kuBaHMsI M OYMCTKU BOJBI; CTEHJ OYMCTKH BO3yXa OT OPTaHUYECKUX COEeIMHE-
HUH; yCTAaHOBKA 3JIEKTPOKOATYJISIIUH; CTEHT COPOIIMOHHON OUYMCTKU BOJIBI; CTEH]] OUMCTKU BOJIbI
ot ITAB.

5.2.2 Yuebno-nacnaousie nocoousn:

KoMruiekTsl miiakaToB K  JIEKIMOHHBIM  KypcaMm; 00pasllbl  OTXOJOB  TOPHO-
000raTUTENbHBIX IPOU3BOICTB; KOMIIBIOTEPHBIE MPOTPaMMBbI 110 00YUEHHIO pacueTaM IiaTexen
3a HETaTHBHOE BO3JCHCTBHE Ha OKPYXAIOIIYI0 MPUPOAHYIO CpPEdy, pacyery JOMYyCTHUMBIX
BBEIOPOCOB U COPOCOB.

5.2.3 Komnsromepel, UHDOPpMaAYUOHHO-MENEKOMMYHUKAUUOHHDbLE cemu,
annapamuo-npozpammusle U ayouosu3yaibHovle Cpeocmea:

IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbBIE mpourpeBareasMu CD u DVD,
OpPUHTEpAMH M [POTPAaMMHBIMH  CpPEACTBAMH; IPOEKTOPBI; OSKpaHbl; ayJUTOPUU  CO
CTallMOHAPHBIMHU KOMILIEKCAMH O0TOOpaXeHUs HH(POPMAIUH C JTI000T0 3JIEKTPOHHOTO HOCUTEIIS;
WEB-kamepsl; tmdpoBoi QoroamnmnapaT; KONMUPOBAJIbHBIC ammaparhl; JOKajdbHas CETh C
BBIXOJ0M B MIHTEpHET.

5.2.4 Ileuammuvie u 31eKmponHble 00pazoeameibHble U UHPOPMaAyUOHHbIE PeCyPChlL:

NudopmaninoHHO-METOIUYECKIE MaTepHalbl: y4eOHbIE TOCOOWS IO JUCIUIUTHHAM
BapHaTUBHOW YacCTH IMPOrPaMMBbI; METOJAMYECKHE PEKOMEHAALNU K MPAKTUYECKUM 3aHSATHUSIM;
pa3gaToOuYHBIA MaTepuan K JIEKIMOHHBIM KypcaM; HHXKEHEPHO-IKOJOTHYECKUE CIIPAaBOYHBIC
U3JIaHUS; JIEKTPOHHBIE MPE3EHTAMU K Pa3jiesiaM JIEKIIMOHHBIX KypCOB.

VYHuBepcuTeT obecreueH HeOOXOAMMBIM KOMIUICKTOM JUIIEH3HOHHOTO MPOrpaMMHOIO
obecrieueHust (COCTaB oOmpeAenseTcs B padovuX MporpaMMax AUCIHUIUIMH (MOIyJe) u
MOJUIEKHT €KET0JHOMY OOHOBIICHHIO.
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OOyuatomumcsi obecriedeH A0CTyn (yOaJICHHBIA JOCTYIT), B TOM 4YHCJIE B Cllydae
OPUMEHEHHS DJIEKTPOHHOTO OOydYeHUs, IUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM TPO(ECCHOHANBHBIM 0a3aM JaHHBIX W WH(GOPMAIMOHHBIM CIPAaBOYHBIM
CHCTEMaM, COCTaB KOTOPBIX OMpeneseTcss B pado4yux HporpaMmax IUCILUILIUH (Moayliei) u
TIOJUIEXKHT €XKETOJHOMY OOHOBIICHHIO.

5.3 YuyeOoHO-MeTOANYECKOE 00ecleYyeHue

Jlnst peayivzalui OCHOBHOW 00pa30BaTeNbHONW MPOTrpaMMBbl MOJATOTOBKH MO MPOrpamMme
OakanmaBpuata mo HampasieHuto 18.03.02 DHepro- m pecypcocOeperamoiimue mnpouecchbl B
XMMHYEeCKOH TeXHOJIOrMu, HeprexumMun ¢ OuorexHosoruu, npopmwis «OxpaHa
OKpyKamlleidi cpeabl W PAalHOHAJbHOE HCIOJb30BAHME NPHPOAHBLIX PecypcoB»
UCTIONB3YIOTC (DOHABI yueOHOH, yueOHO-METOAMYECKOW, HAyYHOW, MEepPHOAMYECKON HaydHO-
TexHu4deckon nureparypsl  WHpopmanmonno-oubiamoreunoro uentpa (MBL)) PXTY
um. JI.1. MenzeneeBa u kadeap, ydacTBYIOIUX B pealn3aluy IPOTrPaMMBL.

Nudopmanmonno-o6ubamoreunsrii nentp PXTY um. JI. U. MenaeneeBa oOecrnieunBacT
UHPOPMALIMOHHYIO  TOAJCPKKY  pealu3allud  MIpPOTPaMMBl,  COACWCTBYET  IOJATOTOBKE
BBICOKOKBJIM(DUIIMPOBAHHBIX ~ CIIELUAINCTOB, COBEPIICHCTBOBAHHIO Y4eOHOro mpoliecca,
HAYYHO-HMCCIIEJOBATEIbCKOM PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPOPECCHOHATBHON KYJbTYpHI
OyIyIIero crenuainucTa.

WBL] ynuBepcurera obecreunBaeT OOYYArOMIMXCS OCHOBHOM Yy4eOHOH, y4yeOHO-
METOJMYECKOM W HAyYHOH JIUTEepaTypoi, HEOOXOAUMOH I peaau3alud W KadyeCTBEHHOTO
OCBOCHMS 00ydaIONIMMHUCS TI0 IporpaMMe OakajaBpuaTa 0Opa3oBaTeNIbHOTO Mpoliecca Mo BCeM
IUCIUIIIMHAM, TpakTukaM W [MA ocHOBHOH 00pa3oBaTeNbHOW MPOTPaMMBI TMOATOTOBKH
OakanmaBpoB 1o HampasieHuto 18.03.02 Duepro- u pecypcocOeperaromue Mpoueccs B
XUMHUYECKON TEXHOJIOTMH, He(TeXUMHU U OMOTEXHOJIOrUH, Mpoduiib — «OXpaHa OKpy:Karomen
Cpebl M pallMoOHATbHOE MCTIOJIb30BAaHIE MTPUPOTHBIX PECYPCOBY.

O6mmit 06seM MHOTOOTpacaeBoro dhouaa MBI cocraBnser 1 715 452 k3.

@®onx yuyeOHOM W y4eOHO-METOIMYECKOH JHUTEepaTyphl YKOMIUIEKTOBAH IEYaTHBIMU
U3JIaHUSIMU 13 pacyera He MeHee 20 HK3eMIUIAPOB KaXKIO0ro U3 W3/IaHUN OCHOBHOM JIMTEpPaTYphl,
NEPEYHCICHHOM B pabouMx MporpaMMax IUCHMIUIMH (MOnyJeil), mpakTuk, u He MmeHee 10
AK3EMILISPOB JOMIOTHUTEIbHON TUTepaTypsl Ha 40 0Oygaromuxcs.

@oHA JONOTHUTENBHOM JHUTEpaTyphl BKIIOYAET IOMHMO Y4eOHOW JUTEepaTypbl
odpuMaIbHbIe, CHpPaBOYHO-OMOIMOTpadUUECKre, CIEeIMHATM3NPOBAHHBIE OTEYECTBEHHBIE U
3apyOexkHbIe IEPHOANYECKHE U UHPOPMAIMOHHBIE H3TAHMSI.

NudopManinoHHO-OMOIMOTEUHBIN  IIEHTP OOECIEYMBAET CAMOCTOATEIBbHYI0 padoTy
o0yyaromuxcss B YUTAIbHBIX 3ajlaX, NPEAOCTaBIsAs IIMPOKUKA BBIOOp JUTEpaTypsl IO
aKTyaJIbHBIM HaIlpaBJICHUSAM, a TaKKe OOecHeurBaeT AOCTYN K MpodecCHOHaIbHBIM 0Oa3zam
JAHHBIX, THOOPMAIIMOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CHCTEMAM.

Kaxxnprit oOy4varomuiicss obecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
uMeercss Joctyn K cetu MHTepHeT, K 3neKTpoHHO-OmOmmoreunoit cucreme (DbC)
YHuBepcutera, KOTOpash COAEPKHUT pa3IMYHble W3JaHUS IO OCHOBHBIM H3y4YaeMbIM
JUCLUIUTMHAM M C(OPMHUPOBaHA O COTIACOBAHMIO C MPaBooOIagaTeNsiMi y4eOHOW U yueOHo-
METOJUYECKON JTUTEPATYPHI.

Jns  OGojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmanmonHoro oocmyxuBanus B MBI peann3zoBaHa TEXHOJIOTHS 3JIEKTPOHHOW JOCTAaBKH
JIOKYMEHTOB.
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DJIeKTPOHHbIe HH(OPMAIMOHHBIE PeCYPChI, HCIIOJIb3yeMble B IIpolecce 00y4eHus

PexBu3uThI 1O0rOBOpa (HOMEp, JaTa

XapakTepucTrKa
oubnuoreynoro GhoHxaa,

Ne DNEeKTPOHHBIN 3aKJIIOUEHUS, CPOK JCHCTBHUS), CChIIIKA HA
. JOCTYH K KOTOPOMY
n/n pecypc caiit ObC, cymma orosopa, KOJIM4ecTBO
Lo MPEA0CTABIIACTCS
JIOTOBOPOM

1. DNEeKTPOHHO- [IpunaIe:KHOCTD - CTOPOHHSIS Komnexuun: «Xumus -
OunoOIMoTeyHas PexBuzutsl norosopa - OO0 «M3narensctBo | u3a-sa HOT,
cucrema (ObC) | «Jlanby», noroop Ne 33.03-P-2.0-1775/2-10 «XUMH» - U3]1-BA
«JTAHb» ot 26.09.2019r. JlaGopaTopust 3HaHUH,

Cymma norosopa — 642 083-68 «Xumusy» - u3a-Ba
«JIAHby, «Xumuns»-
Cpoxk aeiictBus ¢ «26» centsops 2019r. o KHUTY (Kazauckuit
«25» centsiops 2020r. HallMOHAJILHBIN
MCCIIEI0BATEIbCKUM
Ccpuika Ha caiit DBC — http://e.lanbook.com | TexHOoMOTHYECK Uit
YHUBEPCUTET),
KonnuecTBo kitoueit - moctyn st «XUMHUA» - U30-Ba
3aperucTpupoBaHHbIX nosib3oBateneil PXTY | OU3MATIINT»,
C JIFOOOT0 KOMIIBIOTEPA. «udopmarukay - u3a-
Ba «JIAHby,
JlonoTHUTENbHBIN «udopmarukar-
Horosop Ne 33.03-P-3.1-2217/2020 ot HanmonanbsHbri
02.03.2020 1. OTKpBITHII
YHuBepcUreT
Cymma norosopa- 30 994-52 «AHTYHUT»,
«nxenepHo-
Cpok aeicTBus TEXHUYECKHUE HAYKHU'"-
¢ «02» mapta 2020 r. n3n-sa «JIAHb»,
1o «25» centsaops 2020 r. «Teopernyeckas
Ccouika Ha caitt DBC — http://e.lanbook.com | mexanukay-u3a-Ba
KonnuecTBo kitoueit - moctyn st «JIAHby», OxoHOMIEKA U
3apEruCTPUPOBaHHbIX moJib3oBarene PXTY | MeHemKkMeHT»- u3a-Ba
C JIFOOOT0 KOMIIBIOTEPA. HamkoB u K., a Takxe
OTJIeIbHbIC U3JJaHUSI B
COOTBETCTBUU C
JloroBopom.

2. DNEKTPOHHO - [Ipunagnexxnocts — cooctBenHass PXTY. DNEKTPOHHBIE BEPCUU
OuOIIMoTeYHAS y4eOHBIX U HAYUHBIX
cucrema HUBIl | Ccriaka Ha caiit DBC — http://lib.muctr.ru/ U3JIaHUH aBTOPOB
PXTY um. PXTY mno Bcem OOII.
AN .Mennenees | locryn s nons3oBareneit PXTY ¢
a (na 6aze JT000T0 KOMITBIOTEPA.

AUBC
«pbucy)

3. Nudopmarmon | [TpuHAAIEKHOCTH CTOPOHHSIS. DneKTpoHHas
HO-CIIPaBOYHAas oubmuoreka
cucrema PexBuzutsl koHTpakta — OO0 HOPMAaTHUBHO-
«TEXOKCIIEP | «MHOOPMITPOEKT», xonTpakT Ne 189- TEXHUYECKUX U3JTaHUM.
T» «Hopwmsi, 2647A/2019 Conepsxur 6osee 40000
MpaBMIIa, Ot 09.01.2020 1. HaIlMOHAJILHEIX
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CTaH/apThI Cymma gorosopa — 601110-00 cranzaaptos u ap. HT/]
Poccun».
C «01» auBaps.2020 1.
o «31» nexabps 2020 r.
Ccpuika Ha cait ObC —
http://reforma.kodeks.ru/reforma/
KonudecTBo kimtoueit — 5 autieH3uit +
JOKAJIbHBIN gocTyn ¢ komnbioTepoB NBLI.
DneKTpoHHAas [IpuHAANEKHOCTH — CTOPOHHSS
ouobmmnoreka PexBusuter norosopa — OI'BY PI'B, ?H?Iigoiolf;?;fgcnn
JccepTaluit Horosop Ne 33.03-P-3.1-2173/2020 ECCepTANMH
ObJ Cymma norosopa - 398 840-00 Poccriickoii
PT'B). .
C «l6» mapra 2020 . gocyﬂapCTBe,HHOH
UOTNOTEKU:
no «15» mapra 2021 1.
¢ 1998 rona — no
Ccpuika Ha caiit 9BC — http://diss.rsl.ru/ CIIEIAATBHOCTSIM:
KommuectBo kimoueit — 10 uneHsuit + "DKOHOMHUYECKHUE
pacreuarka B MBI, Hayku", "FOpuanueckue
HayKu",
"[lenarorunueckue
HayKku" U
"[Icuxonornueckue
HayKku'";
¢ 2004 rona - mo BceM
CHELUATLHOCTSIM,
KpOME MEIUIMHBI U
dapmanuu;
¢ 2007 roma - mo BceM
CHELUATLHOCTSIM,
BKJTFOYasi pabOTHI 11O
MEAWIIHE U (hapMaIlHH.
[Ipunane:xHOCTh CTOPOHHSSA, PEKBU3HUTHI
bJI BUHUTHU norosopa- BUHUTHU PAH Kpynneiimas B Poccuu
PAH Horosop Ne 33.03-P-3.1-2047/2019 or 25 0a3 TaHHBIX 1O
despamns 2020 r. €CTECTBEHHBIM, TOUYHBIM
U TEXHUYECKUM
Cymma morosopa - 100 000-00 HaykaMm. Bxirouaer
Mmatepuaisl PXK
C «25 » despans 2020 . (PedepaTuBHOTO
no «24 » espans 2021 . xypHana) BUHUTHU c
1981 r. O6muit 06bem
Ccpuika Ha caitt- http://www.viniti.ru/ B/l - 6onee 28 MiH.
JIOKYMEHTOB
KonuuecTBo kitoueit — JOKaIbHBIN 10CTYM
qis nonbizoBareneit PXTY B UBI PXTY.
Hayuno- [IpuHaqIeKHOCTD — CTOPOHHSA Hayynas siekTpoHHas
2JICKTPOHHAS PexBU3UTHI TOTOBOpA — OuOIMoTEKA
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OubImoTeKa
«eLibrary.ru».

00O Hayunas >nekTpoHHass OMOIMOTEKA,
norosop Ne 33.03-P-3.1 2087/2019
Cymma norosopa — 1100017-00

C «01» staBaps 2020 r.
o «31» nexabps 2020 r.

Ccpuika Ha caitt — http://elibrary.ru

KonnuecTBo kitouent — 10cTyn AJist
nonb3oBareneit PXTY mo ip-agpecam
HEOTpaHUYEH.

eLIBRARY.RU - sT0
KpyMHEH I
POCCUNCKHI
nH(pOpMaIMOHHO-
AQHAJIMTUYECKUHN [TOPTAI
B 00J1aCTH HayKH,
TEXHOJIOTUH, METUITUHBI
u 00pazoBaHws,
coJepKaliil pedepaTsl
U TIOJIHBIE TEKCTHI OoJiee
29 MIJIH Hay4HBIX
craTeil U myOIuKammii,
B TOM YHCJIC
3JIEKTPOHHBIE BEPCUU
6omee 5600
POCCHUICKHX HAYYHO-
TEXHUYECKUX JKYPHAJIOB

CnpaBouHo- [IpuHanIeKHOCTD CTOPOHHSAS- CrnpaBouHO-TIpaBOBast
npaBoBast Horosop Ne 174-2473A/2019 cucremMa 1o
cucrema or 26.12.2019 1. 3aKOHOJATENbCTBY
«Koncynpraat+ | Cymma norosopa - 927 029-80 Poccutickoii
», denepanuu.

C «01» suBaps 2020 r.

o «31» mexabpst 2020 r.

Ccblika Ha caiT-

http://www.consultant.ru/

Konnuecto xmroueii — 50

M0JIb30BATEIBCKUX JUIICH3UH 10 ip-aapecam.

l'apanT — cnpaBo4HoO-

CrpaBouHo- [IpuHAANEKHOCTH CTOPOHHSIS MpaBoOBasi CUCTEMA TI0
npaBoBast HoroBop Nel66-23525A/2019 3aKOHOJIaTEILCTBY
cucremMa ot 23.12.2019 . Poccuiickoit
“I"apanT» Cymma norosopa - 603 949-84 denepanumu.

C «01» suBaps 2020 r. mo «31»

nexadps 2020 r.

Ccpuika Ha caiit — http://www.garant.ru/

KonunuecTBo kimtoueit — 50 moib30BaTeIbCKUX

JUIIEH3HH 10 ip-aapecam.
DNEKTPOHHO- [IpuHanneXHOCTh CTOPOHHSAA-«DIEKTPOHHOE | DJIEKTPOHHAs
oubnuoreuynas | uzmareabcTo FOPAMTY OnoOIMOTEKA BKIIIOYAET
cucrema JHorosop Ne 33.03-P-3.1-220/2020 oonee 5000
U3aTebCTBA ot 16.03.2020 r. HanuMEHOBaHUI
"FOPAUT" y4eOHHMKOB U Y4EOHBIX

Cymma norosopa - 324 000-00

IOCOOUH 110 BCEM
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C «16» mapta 2020 1.
o «15» mapra 2021 .

CchUIKa Ha caiiT —
https://biblio-online.ru/

KonnuecTBo kitoueit - moctym st
3apErUCTPUPOBAHHbBIX MoJib3oBarene PXTY
¢ JIIOOOT0 KOMIIBIOTEPA.

OTpACIISIM 3HAHUW IS
BCEX YPOBHEMU
npo¢eCcCOHATBLHOTO
o0pa3oBaHus OT
BEIYIUX HAyIHBIX
LIKOJI C COOJIFOIEHNEM
TpeOOBaHU HOBBIX
OI'OCos.

10.
DJIEKTPOHHO- [Tpunamnexxnocts cTopoHHI-O00 KoMiuiekt wn3maHui,
oubmuoreuynas | «[lomuTexpecype» BXOJISIIIUX B 0a3y
cucreMa Jorosop Ne 33.03-P-3.1-218/2020 TAHHBIX «DJIEKTPOHHAS
«Koncynprant | Ot «16» mapra 2020 r. o6ubnuoreka
CTyJEHTa» Texunueckoro BY3ay.
Cymma norosopa-36 500-00
C «17 » maprta 2020 1.
no « 16» mapra 2021 r
Ccblika Ha caiT —
http://www.studentlibrary.ru
KonudecTBo kimrouel - 1oCcTym ais
3aperuCTpUPOBaHHBIX MoJib3oBareneit PXTY
C 110000 KOMITBIOTEPA.
11. | DnexkTpoHHO- [TpuHaIE)KHOCTH CTOPOHHSS-
oubmmoreuynas | OO0 «BHAHUYM», Komnexnust n3nanui
cucreMa Jorosop Ne 4309 56¢ 33.03-P-3.1-2215/2020 | y4eOHHKOB U y4COHBIX
«ZNANIUM.C | ot «20» mapra 2020 T. nocoOuii mo
OM» Pa3IUYHBIM OTPACIISIM
Cymma norosopa-30 000-00 3HAHUW IS BCEX
YpOBHEMU
C « 20» mapra 2020 T. npodeccrnoHaIbHOTO
o «19 » mapta 2021r o0OpazoBaHwUsI.
Ccpuika Ha caiit — https://znanium.com/
KonnuecTBo kitoueit - moctym st
3apErUCTPUPOBAHHbBIX MoJib3oBarene PXTY
C JIFOOOT0 KOMIIBIOTEPA.
12.
[IpunHanie:KkHOCTH CTOPOHHSIS- JlucTaHImoHHas
Nudopmanmon | OO0 «Hay4nast anekTpoHHass OMOIMoTEeKa MO/ICPIKKA
HO- JHorosop Ne S10-364/19 33.03-P-3.1- My OJIMKAIIMOHHOM
ananutudeckas | 2103/2019 aKTUBHOCTH
cucrema ot «17»despans 2020 r. MperoaBaresen
Science Index YHHBEPCHTETA

Cymma norosopa-90 000-00
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Cpok necTBust
c «17» derpans 2020 .
no «16» ¢espana 2021 r.

Ccouika Ha caiit — http://elibrary.ru

KonnuecTBo Kitoueit — TIOKaabHbIN 10CTYN
1751 cotpynHukoB MBI

BecrutatHble apXUBHBIE KOJUIEKIIUH, TPUOOpeTeHHbIe MUHOOPHAYKH /7Sl BY30B.

Apxus UznarenscTBa American Association for the Advancement of Science.ITaker «Science
Classic» 1880-1996

Apxus U3narenscrBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus nznarenscrsa Macruryra dusukn (BemukoOpuranus). [laker «Historical Archive 1874-
1999y ¢ mepBOro BBITYCKA KaXKA0r0 XypHaia oo 1999, 1874-1999

Apxus n3narensctea Nature Publishing Group. ITaker «Nature» ¢ mepBOro BBIITYCKA IEPBOTO
goMepa no 2010, 1869-2010

Apxus m3narenscrea Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BeIIyCKa
KaKI0ro xypHaia 1o 1995, 1849-1995

Apxus uznarenscra Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ riepBoro Bellycka
Kax1aoro xypHaia mo 1998, 1890-1998

Apxus n3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIIycKa
KaKI0ro xypHaia o 1996, 1798-1997

Apxus n3narenscrea Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBoro BeIOyCKa Kakaoro sxkypHaiua mo 2011, 1827-2011

Apxus xypaasios Koposaesckoro xumuueckoro oomrectsa(RSC). 1841-2007

ApXUB KOJUIEKIIUY KYDPHAIOB AMEpUKaHCKOro reodusnueckoro corsa (AGU),
npenocrasisieMbii n3garensctBoM Wiley Subscription Services, Inc. 1896-1996

Becrinataple ounmanbHbie OTKPHITHIE pecypchl MHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc oobenunsier 6omee 10000 HayqIHBIX KYPHAJIOB IO Pa3JIMYHBIM OTPACIISIM 3HAHHMA
(okomo 2 MumHOHOB ctateit) u3l34 crpan mMupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 0aze pasmemeno Oonee 3000 KHUT TO pa3aMyHBIM  OTpacisM 3HAHHUH,
MPEAOCTABICHHBIX 122 HAyYHBIMH H3JaTEIHCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/
baza nmannbix Bkmouaer ©Oosiee 300 pereH3MpyeMbIX KYpPHAJIOB IO OMOMEIUIUHE,
MEIMIIMHE U €CTECTBEHHBIM HayKaM. Bce crarbu, pa3melieHHble B 0a3e, HaXOIATCS B
CBOOOHOM JIOCTYTIC.

4. DnexTpoHHBIH pecype arXiv https://arxiv.org/
Kpynneiimum OecrmaTHBI apXUB 3JIEKTPOHHBIX HAYYHBIX IMyOJMKAIMA MO pa3jenaM
bu3MKM, MaTeMaTUKU, UHPOPMATHKU, MEXaHUKH, aCTPOHOMHUHU U Ouonoruu. Mmeercs
MOJPOOHBI TeMaTHUECKUI KaTaJor UM BO3MOXHOCTH IIOMCKAa CTaTeil MO MHOMECTBY
KpUTEPUEB.

5. Komneknus xypuanos MDPI AG  http://www.mdpi.com/

207



http://elibrary.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
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http://arch.neicon.ru/xmlui/handle/123456789/2757634
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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MHOTOIMCIUIITHHAPHBIA [TU(GPOBOM M3IATEILCKHA PECYPC, SABISETCA TUIATPOPMON IS
PELIEH3UPYEMBIX HAay4HBIX >KYpPHAJIOB OTKpPBITOrOo AocTyma, usparommxcs MDPI AG
(bazenp, IlIBeiimapus). M3marenbcTBo BhIMyckaeT Oomnee 120 pa3sHOOOpa3HBIX
ANEKTPOHHBIX JKYPHAJIOB, HAXOSIIUXCS B OTKPHITOM JIOCTYTIC.
6. MznmarenncTBO ¢ OTKpBITHIM qoctymom InTech http://www.intechopen.com/
[TepBoe u kpymHeliee B MUPE H3AATETLCTBO, MTyOIUKYIOIEe KHATH B OTKPHITOM
noctyne, okono 2500 HayuHbIX n3nanuii. OCHOBHAs TEMATHYECKasi HAIIPABJICHHOCTD -
(bu3MUecCKre U TEXHUYECKUE HAYKH, TEXHOJIOTUU, MEIUIIMHCKUE HAYKH, HAYKU O KU3HHU.
7. baza manneix xumudeckux coequaennit ChemSpider http://www.chemspider.com/
ChemSpider — sTo OecriatHas XUMUYecKasi 0a3a TaHHBIX, TPEJIOCTABIISIONIAs OBICTPBII
TOCTyll K Oojee uyeM 28 MWUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM
nH(}OpMAIIHH. Pecypc mnpunamiexxutr KoponeBckoMy XHMHYECKOMY OOIIECTBY
Bemukobpuranuu (Royal Society of Chemistry).
8. Komneknus xypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE - komiekius >XypHaJlOB, B KOTOPBIX MYOJUKYIOTCSI OTYETBI O HOBBIX
UCCIICIOBAHMSIX B OO0JAcTH €CTECTBEHHBIX HAyK W MEIOWIMHBL Bce KypHabl
pasMmemieHsl B cBoOogHOM noctyne (Open Access), BCe CTaThbU IPOXOMST CTPOTOe
Hay4yHOE PELICH3UPOBAHUE.
9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BenomcTBo no nmatentam u ToBapHbM 3HaKam CIIIA — USPTO — npenocrasnsier
CBOOOJTHBIN JOCTYI K aMEPUKAHCKUM MMaTeHTaM, OIyOIuKoBaHHBIM ¢ 1976 1. 1o
HACTOSLIEE BpEMS.
10.Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[MaTtenTtsl (G0 mareHTHBIC 3asBKU) Oonee S50 HAMOHAIBHBIX W HECKOJBKHX
MEXIYHApOAHBIX MATEHTHBIX OIOpO, B TOM 4YHCIe MOCHHbEe TeKkcThl nmaTeHToB CIHA,
Poccun, @panuuu, Anonuu u ap.
11. ®enepanbHbIiA WHCTUTYT MPOMBIIIIICHHOM COOCTBEHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content _ru/ru
Nudopmanmonnsie pecypcesl DUIIC cBobogHOTO HOCTYMIA!
- DnexTtpoHHble Oromerenu. M3o0perenus. [lone3npie Moieny.
- OTKpBITBIC pEeCTPhl POCCUUCKUX M300pETEHUN 1 3asIBOK HA U300PETCHHUS.
- Pedepatsl poccuiickux MaTeHTHBIX JOKyMEHTOB 3a 1994-2016 rr.
- IlonHble TEKCTHI POCCUHCKUX MATEHTHBIX JOKYMEHTOB U3 IOCJIETHETO
opUIHATEHOTO OIOJUIETEHS.

5.4 KoHTpOJIb KauecTBAa 0CBOCHHUS MPOrpaMmbl 0akanaBpuara. OueHoYHbIe CpeAcTBA

KoHTpons kayecTBa OCBOEHHMS IpOrpaMMbl OakajaBpuaTa BKJIHOYAeT B ceOsl TEKyLIMH
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXYTOUYHYIO M HTOTOBYH (IOCYyJapCTBEHHYIO HTOTOBYIO)
aTTECTAIUIO0 00YYarOIINXCS.

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOECIEUYMBAET OICHMBAHHWE XOJa OCBOCHUS
JUCHMIUIMH M TPOXOXKAEHUS MPaKTHK, IPOMEXKYTOUHas aTTecTalus oOOydyaroluxcs —
OLICHUBAHHE TMPOMEXKYTOUHBIX U OKOHYATEIBHBIX PE3yJbTaTOB OOYUYCHHS IO AUCHUILIUHAM,
IPOXO0KJEHUS IPAKTUK, BBIOJHEHHS HAYYHBIX UCCIIEIOBaHUM.

HopmaruBHO-MeTOMUECKOE — OOecreueHue  TEeKYyLIero KOHTPOJS — YCIeBaeMOCTH,
npoMmexxyTouno arrectanuu u ['MMA oOy4varonuxcst mo OOII GakanmaBpuaTa OCyIIECTBISETCS B
cootBeTcTBUU ¢ ®PI'OC BO 1 10KaabHBIMA HOPMAaTUBHBIMU aKTAMH YHUBEPCUTETA.

Texywuii KOHMPOAL, NPOMENCYMOYHAS AMMeCmayusi U ammecmayuoHHble UCHbIMAHUS
umo2o8otl (2ocyoapcmeeHnou umozosot) ammecmayuu evinycknuxkos OOII baxkanaspuama

Texkymmii KOHTpOIb M TNPOMEXKYTOUYHAs AaTTeCTallMs 110 BCeM BHIaM Yy4eOHOM
JESATENIbHOCTH O0YyYaloUIMXcsi OCYLIECTBIIIETCS B COOTBETCTBUU ¢ TpeOoBaHusiMu [lonmokeHus
O PEUTHHTOBOM CHUCTEME OLIEHKM KadecTBa ydeOHOM paboTel cTyaeHtoB B PXTY
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uMm. [I.1. MenneneeBa, npuHstoro pemeHueM YudeHoro coeta PXTY wum. [I.U. Menneneena
or 26.02.2020, npotoxon Ne 8, BBeAeHHOr0 B JACWCTBHE TMpuKa3oM pekropa PXTY
uMm. [[.U. MenngeneeBa ot 20.03.2020 Ne 27 O/I.

Texymuii KOHTPOJIb YCIEBAEMOCTH OOYYaIOIMIUXCS OOECTeunBaeT OICHKY YPOBHS
OCBOEHHUSl JTUCHUIUIMH, TMPOXOXKICHHS TNpakTukK, BeimonHeHus BKP wu  mpoBoaurcs
mpernoaaBaTesieM Ha JI000OM U3 BUIOB YUeOHBIX 3aHATHH. [1o pe3ynbraraMm TEKyIero KOHTPOJIs
yCIEeBaeMOCTH TPH pa3a B CEMECTp IJs BCEX KYpCOB MO BCEM AMCHUUIUIMHAM MPOBOAUTCS
aTTecTanus 00yJaromuxCsl.

[IpomexyTouHas arrectanusi MpoBOAUTCA B (OpMe SK3aMEHOB, 3a4€TOB C OLICHKOW U
3a4ETOB JIJISl BCEX KyPCOB MO MUCIUIUITMHAM U MPAKTUKAM, IIPEIyCMOTPEHHBIM yUeOHBIM TIJIAHOM
HarpasieHus noarotosku 18.03.02 DHepro- u pecypcocOeperaroIiie mpoIecchl B XUMUYECKON
TEXHOJIOTUH, HEPTEXUMUU U OHOTEXHONOrMH. Pe3ynpTaThl Caud 3a4€TOB OILIGHHWBAIOTCS HaA
«3aUTE€HO», «HE 3aYTEHO»; 3aYETOB C OLIEHKOW M 3K3aMEHOB — Ha «OTJIMYHOY», «XOPOILIOY,
«YJIOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIHHOY.

[Ipu ocBoenun Hacrosimert OOIl OGakamaBpuara W3y4YeHHE YacTU JUCHUIUIAH MOXKET
OBITh 3aMEHEHO Ha OHJIAWH-KYpCHI, TIPH YCJIOBUHU, YTO B PE3y/IbTaTe OCBOCHHUS OHIIAWH-Kypca
dbopMupyroTcs Te K€ KOMIETCHLUWH (YacTH KOMIETEHLHH), YTO U B paMKaxX YyKa3aHHBIX
mucruruiiH. OHTaiH-Kype TOJDKEH OBITh BEIOpAH U peaanu3oBaH B cooTBeTCcTBUU ¢ [lonoxeHnem
0 3a4eTe pe3yJIbTaTOB OCBOEHUSI OTKPBITHIX OHJIAWH-KYpPCOB, pealn3yeMbIX 00pa30BaTeIbHBIMU
opranusanusamu, B PXTY um. J[.M. Menneneesa, IpUHATOro peleHueM Y4deHoro cosera PXTY
um. J[.M. MenneneeBa ot 27.03.2020, mpotokosn Ne 9, BBeAEHHOro B JACHCTBHE MPUKA3Z0M
pexropa PXTVY um. JI.1. Menaeneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBisieTcss B COOTBETCTBHHM C TpeboBaHusAMHU [lojokeHHsT O TOpsKe
MPOBEJICHUSI TOCYAAPCTBEHHOW WTOTOBOM aTTeCTalk MO 00pa3oBaTEeNbHBIM MpOrpaMMamM
BbICIIIEro 00pa3oBaHus — Mporpammam OakajiaBpuaTa, IporpaMMam CleluaInuTeTa, mporpaMMamM
Maructparypsl B PXTY um. J[.M. Menneneesa, npuHATOro pemeHueM Yyenoro cosera PXTY
um. J[.M. MenneneeBa ot 30.10.2019, mpotokon Ne 3, BBEJEHHOro B JACHCTBHE MPUKA3Z0M
pekropa PXTY um. JI.M. MenneneeBa ot 14.11.2019 No 646A; IlonoxkeHus O BBITYCKHOM
KBATH(UKAIIMOHHONW padoTe Il 00ydaromuxcsi mo o0pa3oBaTeNbHBIM MIPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TmporpamMMamM OakalaBpuaTta, WporpaMMaM CIEIUAINTETa, MpOorpaMMamM
Maructparypel B PXTY um. /.. MenaeneeBa, npuHATOro pemeHueM YdeHoro coera PXTY
uM. JI.1. Menneneea ot 30.10.2019, mporokon Ne 3, BBEIEHHOro B JEWUCTBHE NPHUKA30M
pexropa PXTY um. JI.1. Menaeneesa ot 14.11.2019 Ne 646A.

K I'MA pomyckatoTcst oOyJarommecs, He UMEIOIINe akaJeMUIeCKON 3a0KEeHHOCTH U B
MOJTHOM 00beMe BhimoJiHuBIIKE yueOHbId maH o OOII 6akanaBpuata B coorBeTcTBUU ¢ PI'OC
BO no nampaBnenuro monaroroBku 18.03.02 DHepro- u pecypcocOeperaromiye mporecchl B
XUMUYECKOW TEXHOJIOTHH, HedTexumMun u OuorexHosmoruu. Jns mpoepenuss [MIA B
YHHUBEPCHUTETE €XKErOAHO (POPMUPYIOTCS TOCYJapCTBEHHbIE 3k3aMeHalmonHble komuccnu (I'9K)
u aneusiiuonHsle komuccun. Tembl BKP oTpakaroT akTyanbHbIE MPOOJIEMBI, CBSI3aHHBIC C
HanpaBienueM mnoarotoBku 18.03.02 Duepro- um pecypcocOeperaroniye IMpoLecchl B
XUMHUYECKON TEXHOJIOTHH, HEPTEXUMUHU U OMOTEXHOJIOTUHU. Y HUBEPCUTET YTBEPKAAET MEePEUEHb
TEM BBITYCKHBIX KBaTU(UKAIMOHHBIX PabOT, mpeqiaraeMpix 00yJarommmMes (J1anee — nepeueHb
TEM), 1 IOBOJIUT €0 JI0 CBEJICHUs 00yJaromMXcsl He Mo3Hee yeM 3a 6 MecsleB 10 1aThl Hayaia
rOCyIapCTBEHHOW UTOTOBOM aTTECTALUU.

Tema BKP nepconanbHo 111 KaKI0T0 00y4aromerocs yTBepKIaaeTcsl IPUKa3oM peKTopa
0 YHUBEPCUTETY TE€pe] HayaJioM MPEIIUIUIOMHOW TNPAKTUKHU. J[aHHBIM MpHUKa30M
yTBepkaaercs takxke pykoBoautens BKP. Ilepen mawamom Beimosnnenuss BKP oOyuarommuiics
COBMECTHO C PYKOBOJIUTEJIEM COCTABIIAECT MHIAUBUYAIbHBIA IJIaH MOATOTOBKU U BBIMOJHEHUS
BKP, npemycmaTpuBaromuii o4e€peTHOCTh M CPOKH BBITIOJIHCHHS OTACIBHBIX YacTed paboThI.
Texct mnoscHutenbHOil 3amucku BKP  mpoBepsiercs Ha  Hanuuume — HENPaBOMEPHBIX
3auMcTBOBaHM. [IpoBepka ocymiecTBisieTcsi B cOOTBETCTBUM ¢ [lojokeHueM o moOpsiake
MPOBEPKU BBIMYCKHBIX KBaTU(PUKAIMOHHBIX PA0OT W HAYYHBIX JOKIAIOB 00 OCHOBHBIX
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pe3yabpTaTax MOJATOTOBJICHHBIX HAyYHO-KBaTU(UKAIMOHHBIX paboT (Amccepranuii) Ha 00BEM
3aMMCTBOBAHMSI M HMX pa3MEIIeHUs B  DIEKTPOHHO-OmOmmoreunoir cucreme PXTY
uM. [I.1. MenneneeBa, npuHsATHIM pemieHueM YdeHoro coBerta PXTY um. JI.M. MengeneeBa
o1 30.10.2019, mnpotoxkonn Ne 3, BBeAeHHBIM B JelcTBUE InpukazoM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A.

3amura BKP npoBoaurcs Ha oTKpbITHIX 3acenanusx ['OK c¢ ydactuem He MeHee IBYyX
TpeTeit ee coctaBa. ['paduk 3ammutel BKP cocraBisiercst mo coriacoBaHUIO ¢ 00yYarOMIMMUCS U
JIOBOJIUTCS 10 CBEJIEHHs 0OydJaromuxcsi He mo3aHee, yeM 3a 30 qHei no Havana pabots I'OK.
Pesynbraret  paborer DK ompenensitoTcss  OIEHKaMH  «OTIUYHO»,  «XOPOIIOY»,
«YIOBJIETBOPUTEIILHO», «HEYJOBJICTBOPUTEIBHO» U OOBSBIAIOTCA B TOT € JEHb IOCHe
odopMmIIeHHUsST B YCTAaHOBJICHHOM TOPSIIKE MPOTOKOJIOB 3acenaHuii komuccui. [1o okoHuaHuun
pabotsl npencenarens ['OK cocraBnser oTueT o npoaenaHHon padboTe.

Jlnsa oOydaromuxcsi U3 4uclia MHBAIMIOB M JIMI C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
310poBbsi [MA mpoBOOUTCS € y4eTOM OCOOEHHOCTEH WX TMCUXO(DH3UIECKOTO pa3BUTHS,
WHUBHTyaJIbHBIX BO3MOXHOCTEN U COCTOSIHUS 310POBBSI.

[lepeueHb OLIEHOYHBIX CPE/ICTB BKIIIOYAIOT: KOHTPOJIbHBIE BOMPOCHI U TUIIOBBIE 33/1aHUS
JUISL IPAKTHYECKUX 3aHATUH, KOHTPOJIBHBIX padoT, 3a4€TOB U SK3aMEHOB, IPUMEPHYIO TEMATHKY
pedepaToB, KypcOBBIX padOT; HWHBIE (OPMBI KOHTPOJISA, ITO3BOJISIONINE OILCHUTHh CTETCHBb
c(OpMUPOBAHHOCTH KOMIETeHIINNA 0oOydarommxcs. OIeHOYHbIE CPECTBA BHIMIOJHEHBI B BHJIE
OTAEJBHBIX TOKYMEHTOB, ABJISIOMINXCSI HEOTheMIeMon yacTbio qanHoi OOIL.

locynapcTBeHHass WTOTOBasi aTTECTAlMs OOYYArOIMIETOCS SIBJISETCS OOS3aTENbHON
OCYIIECTBIISIETCSl  IIOCJIE  OCBOEHHUS TMporpaMMbl OakajaBpuara B IOJIHOM  oObeMe.
FOCYI[apCTBeHHa}I HUTOroBass arTreCTalrd BKJIHOYACT IMOATOTOBKY MW 3alllUTYy BI:IHYCKHOI\/'I
KBATH(UKAIIMOHHON paboThI (mpuBoauTcs B coorBeTcTBUU ¢ PT'OC BO).

6 PaGoune nporpaMMbl IMCUMILUINH, MpakTUK u THA

Paboune mporpamMmbl AUCIUTUINH, TpakTHK 1 [ A

WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

duznyeckas KyJIbTypa U CIIOPT

Marematuka

Nudopmaruka

®dusuka

OO01ast U HeopraHuyeckasi XuMus

Oprannueckast Xumus

0. dusnueckast Xumus

1. Komnonauas Xumust

12. Ananutndeckas XuMus U QU3NKO-XUMUYIECKUE METObI aHATTN3a

13. UnxenepHas rpaduka

14. Be3omacHOCTE KU3HENEATEILHOCTH

15. Ilporecch! 1 annaparsl XUMHYECKON TEXHOJIOTUU

16. O0mast xuMuyeckast TEXHOJIOT U

17.IlpaBoBeneHue

18. Cuctembl ynpaBiaeHUs] XUMUKO-TEXHOJIOTUYECKUMU TPOLIECCAMU

19. OcHOBBI 5KOHOMUKHU U YIPABJICHUS IPOU3BOJICTBOM

20. [IpukitamHas MexaHuKa B dHEPropecypcocOepekeHur

21. Teopust BepOSITHOCTEH M MaTeMaTU4yecKasl CTaTHCTUKA B OXpaHE OKpY’KaloIlel cpeabl
palMOHATILHOM HCITOJIb30BAHUU MTPUPOIHBIX PECYPCOB

22. HaueprarenbHas TeOMEeTpHUs

RBOON O~ E
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23.

24.

25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

44,

45.

46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

MartepuanoBeeHue W 3alldTa OT KOPPO3WU [UIsl DHEPro- MU pecypcocOeperaronux
MPOLECCOB XUMUYECKON TEXHOJIOTHHU

MonenpoBaHue XUMHUKO-TEXHOJOTHYECKMX TPOIECCOB JSi OXpPaHbl OKpPYXKaromien
Cpelbl U PallMOHAILHOTO UCIIOJIb30BAHUS IPUPOJIHBIX PECYPCOB

Oprannueckast XUMHS ¥ TIPOOJIEMBI OKPYIKAFOIICH CPeIbI

JlaGopaTOpHBIi MPaKTUKYM IO OPTaHUYECKON XUMUU

Jlaboparopuple paboOTBl 1O (U3UYECKONM XUMHHU TMPOIECCOB C HCIOJIB30BAaHUEM
MPUPOTHBIX PECYPCOB

JlaGopaTopHbIil TPAKTUKYM I10 TIPOIIECCAM M ariapaTtaM XUMHUYECKON TEXHOJIOTUH
[IpoexTrpoBaHue MPOLIECCOB U aNNapaTOB XUMUUECKOU TEXHOJIOTHUHU

DIEeKTPOTEXHHUKA U MIPOMBIIITICHHAS! 3JIEKTPOHUKA

OO01mas YKoIoTUS

OCHOBBI TOKCUKOJIOTUN

[IpompbilieHHas! KOIOTUsI OCHOBHBIX XMMUYECKUX MPOU3BOJICTB

TexHuKa 3alKUThl OKPYKAIOIIEH Cpeabl

DKOHOMHMKA U TPOTrHO3UPOBAHUE TTPOMBIIINIEHHOTO MPUPOI0ONOJIb30BaHUS

OCHOBBI MUKPOOHOJIOTUN U OMOTEXHOJIOTHU

DKOJIOTrM4E€CKUI MOHUTOPUHT

XUMUA OKPYKAIOIIEN Cpebl

DNEKTUBHBIE TUCIUIUIMHEI 10 GU3UYECKON KYIbTYPE U CIIOPTY

OU3NKO-XUMUYECKUE OCHOBBI ITPOLIECCOB C UCIOJIB30BAHUEM TPUPOIHBIX PECYPCOB
Xumundeckasi KHHETUKAa OCHOBHBIX MTPOLIECCOB C UCIIOIb30BAHUEM MPUPOJAHBIX PECYPCOB
WNucTpyMeHTallbHBIE METOJbl XMMHUYECKOIO aHajJu3a B OXpaHE OKPY’KaIoLIeill cpelsl U
paloOHaIBLHOM MCIOJB30BAHUH MPUPOJIHBIX PECYPCOB

JlonoHUTENbHBIE TJIaBbl AHAJUTUYECKOM XHMHUH B OXPAaHE OKPYXKAIOUIEH Cpelnbl U
palMoOHaIBLHOM MCTOJB30BAHUH MPUPOJIHBIX PECYPCOB

BoruncnutenbHas MaTemMaTHKa 7S OXpaHbl OKpY’Kalollled cpeabl M paldoOHaIbLHOTO
HCIIOJIb30BaHUS PUPOJIHBIX PECYPCOB

JluckpeTHas MaTeMaThKa B OXpaHE OKpyXKawolled cpeasl W palloHaIbHOM
UCIIOJIb30BAaHUHU MTPUPOIHBIX PECYPCOB

OCHOBBI MEHEIKMEHTAa U MapKETHUHTa

OCHOBBI TEXHUUYECKOT'O PEryJIUPOBAHUS U YIPABICHUS] KAYECTBOM

buonorus

DKoI0TUs

Hayku o 3emue

['eoskonorus

buoxumus

buonornueckas xumus

CoBpeMeHHBIE METO/IBI TTOMCKA U 00pa0OTKH HAyYHO-TEXHUYECKOW HHPOPMAITUH
NudopmannoHHbIe TEXHOJIOTH B XUMHUHU

OCHOBBI IPOEKTUPOBAHUS U IKOJIOTUYECKAs IKCIIEPTH3a

OreHka BO3JEHCTBUS Ha OKPYKAIONIIYIO CPEy

MeTo/1bl XMMHUYECKOTO MOHUTOPHUHTA OKPYKAIOIIEH Cpeabl

Meroas! OLICHKH KaueCcTBa OKPYKAIOLIEH CPebl

TexHomOrnY MUHUMU3ALMU aHTPOIIOTEHHOT'O BO3JICHCTBHS Ha OKPYIKAIOLIYIO Cpeny
MeTo/IbI OYUCTKH CTOYHBIX BOJI M Ta30BO3IYIIHBIX BEIOPOCOB

ITepeBo HAYYHO-TEXHUYECKOMN JTUTEPATYPBI

['paxxmanckas 3ammra B Ype3BbIYAWHBIX CUTYALHAX

BBeneHnne B MaTeMaTUKy

Y4eOHast IpaKTHKA: MPAKTHKA 110 TIOTYyYEHUIO IEPBUYHBIX TPO(ECCUOHATBFHBIX YMEHUH
Y HaBBIKOB
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66. [Ipon3BoICTBEHHAS MPAKTUKA: MPAKTHKA O MOJYyYEHUIO MPO(HEeCCHOHATBHBIX YMEHUN U
OTIbITa MPOPECCHOHATBHON pabOTHI

67. [Ipon3BoCTBEHHAS MPAKTUKA: HAYYHO-UCCIIE0BATEIbCKast paboTa

68. [IpenaumnioMHast mpakTUKa

69. ['ocynapcTBeHHass WTOrOBasi aTTECTAIUs: 3alllMTa BBIMYCKHOW KBaTM(UKAIIMOHHON
paboThI, BKIIIOYAs TOJITOTOBKY K MPOIEAYPE 3AIIUTHI U TPOLEAYPY 3aIIUTHI

Bxomsamux B OOIl mo nanpanenuro moarotoBku «18.03.02 DHepro- u pecypcocdeperaroiime
MPOIIECChl B XUMHYECKOM TEXHOJIOTUM, HEYTEXUMUU M OMOTEXHOJOTHUW», Tpodmib «OxpaHa
OKpPY’KaIOIIEW Cpelpl U PalMOHAIBHOE HCIIOJIB30BAaHUE IIPUPOJHBIX PECYPCOBY, BBIIIOJIHEHBI B
BHJIE OTJICNIbHBIX JOKYMEHTOB, SIBIIAIONIMXCA HEOTheMIIEMOU YacThio fanHoit OOII.

7 OueHoYHbIe MATEPHUAJIBI

OueHouHbIe MaTepHaIIbl 10 JUCHUIUIMHAM, NTpakTukam u ['A

WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

duznyeckas KyJIbTypa U CIIOPT

Marematuka

Nudopmaruka

dusuka

OO01ast U HeOpraHuyeckasi XuMus

Oprannueckast XuMus

0. dusnueckast Xumus

1. Komnonaguas Xumust

12. Ananutndeckas XuMus U QU3NKO-XUMUYIECKAE METObI aHATTN3a

13. UnxenepHas rpaduka

14. Be3omacHOCTE KU3HENEATEIILHOCTH

15. Ilpornecch! 1 annaparsl XUMUYECKOM TEXHOJIOTUU

16. O0mast xuMuyeckast TEXHOJIOT U

17.IlpaBoBeneHue

18. Cuctembl ynpaBiaeHUs] XUMUKO-TEXHOJIOTUYECKUMU MPOIIECCAMU

19. OcHOBBI 5KOHOMUKHU U YIPABJICHUS IPOU3BOJICTBOM

20. [IpukitamHas MexaHuKa B dHEPropecypcocOepekeHur

21. Teopust BepOSITHOCTEH M MaTeMaTU4yecKasl CTaTHCTUKA B OXpaHE OKpY’KaloIlel cpeabl U
palMOHATILHOM HCITIOJIb30BAHUU MTPUPOIHBIX PECYPCOB

22. HaueprarenbHas TeOMETpUs

23. MarepuajoBeIcHHE W 3aliuTa OT KOPPO3WU I JHEPro- M pecypcocOeperarmmx
MPOLECCOB XUMUYECKON TEXHOJIOTHHU

24, MojenupoBaHie XHMHKO-TEXHOJIOTHUYECKUX TPOLIECCOB [UIsl OXpaHbl OKpY’KaroIen
CpeJIbl U PAIMOHATBHOTO UCTIONB30BAHUS IIPUPOTHBIX PECYPCOB

25. Opra"nuyveckas XUMus 1 poOJIeMbl OKPYKaIOIEH CpeIbl

26. JJabopaTOpHBIH MPAKTUKYM IO OPTaHUYECKON XUMUU

27. JlabopaTopHbie pPaboOThl 1O (U3MYECKONM XHMHH TIPOIECCOB C HCIOJIb30BaHUEM
MPUPOJIHBIX PECYPCOB

28. JlabopaTopHBIN TPAKTUKYM I10 TIPOLIeCcCaM U arapaTaM XHMHUYECKON TEXHOJIOTHN

29. IIpoexkTHpOBaHKE MPOLIECCOB U aNMapaToOB XUMUYECKOW TEXHOJIOTUI

30. DeKTpoTeXHUKA W MPOMBIIIIJICHHAS AJICKTPOHHUKA

31. O6mas skonorus

32. OCHOBBI TOKCHKOJIOTUU

33. [IpoMbIieHHast SKOJIOTUSI OCHOBHBIX XUMHUYECKUX ITPOU3BOJICTB

RBOON O~ R

212



34. TexHuKa 3alTUThI OKPYKAIOIIEH CpeJIbl

35. DKOHOMUKA ¥ TPOTHO3UPOBAHKE MTPOMBIIIIICHHOT'O IPUPOIOIIOIb30BAHUS

36. OCHOBBI MUKPOOHOJIOTHH ¥ OMOTEXHOJIOTUH

37. DKOJIOTNYEeCKU MOHUTOPHHT

38. Xumust OKpy Karomie cpesl

39. DeKTUBHBIE JUCUUIUIMHBI IO (PU3UYECKON KYIbTYPE U CIIOPTY

40. ®u3UKO-XMMHYECKHE OCHOBBI MPOIIECCOB C HCIIOIH30BAaHUEM MPUPOIHBIX PECYPCOB

41. Xumuueckasi KHHETHKA OCHOBHBIX IIPOIIECCOB € MCIOJIb30BAHUEM MTPUPOTHBIX PECYPCOB

42. UHCcTpyMEHTallbHbIE METOJbl XMMHUYECKOTO aHaliu3a B OXPaHE OKPY’KaIoLIell cpelsl U
palroHaIbHOM HCIIOJIb30BaHUH MTPUPOTHBIX PECYPCOB

43. JlonoJTHUTENbHBIC TJaBbl AHATUTHYCCKOM XUMHUU B OXpaHE OKPYKAIOIICH Cpeabl U
palroHaTbHOM UCIIOJIb30BaHUH ITPUPOTHBIX PECYPCOB

44. BeluncnuTenbHas MaTeMaTHKa A OXPaHbl OKpY’Kalolled cpeAbl M paldoHaIbLHOTO
UCTIOJIb30BAaHUS IPUPOIHBIX PECYPCOB

45. luckpetHasi MaTeMaTHMKa B OXpaHe OKpyXaromied cpenbl W paluOHATIBHOM
UCTIOJIb30BaHUU MIPUPOTHBIX PECYPCOB

46. OCHOBBI MEHEDKMEHTA U MapKETHHTA

47. OCHOBBI TEXHMUYECKOTO PETYJIUPOBAHUS U YIIPABJICHUS KaUECTBOM

48. buonorus

49. Dxonorus

50. Haykwu o 3emie

51. I'eoskonorus

52. buoxumus

53. buonoruyeckast XumMus

54. CoBpeMeHHBIE METOIbI IOUCKA M 00PabOTKH HAYYHO-TEXHUYECKON HH(pOpMaIuu

55. UnhopmannoHHbIe TEXHOJIOTH B XUMHUHU

56. OCHOBBI TPOCKTUPOBAHUS U IKOJIOTHYECKAs IKCIIEPTH3a

57. OueHka BO3EHCTBUS Ha OKPYIKAIOLIYIO CpERY

58. MeTop1 XUMHUYECKOT0 MOHUTOPHHTA OKPYIKAFOIIECH CpeIb

59. MeTobl OLIEHKH KadecTBa OKPY KaloIIel cpebl

60. TexHoMIOTMY MUHUMU3ALIMU aHTPOIIOTEHHOT'O BO3JICHCTBHS Ha OKPYIKAIOLIYIO Cpely

61. MeToapl OYMCTKH CTOYHBIX BOJ M Ta30BO31YIIHBIX BEHIOPOCOB

62. [lepeBoa HAYYHO-TEXHUUYECKOU JTUTEPATYPHI

63. I'pakaHCcKas 3amuTa B UYpe3BbIUaifHBIX CUTYaIUIX

64. BBencHue B MaTeMaTUKY

65. YuyeOHas npakTHKa: MPaKTHKA 110 MOJIYYEHUIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHMA
Y HaBBIKOB

66. IIpon3BoACTBEHHAS MPAKTHKA: MPAKTHKA 10 IMOJIYYEHUIO MPO(PECCHOHATBHBIX YMEHUH 1
OTIBITa TPOPECCUOHATBHON PaOOTHI

67. IIpon3BOACTBEHHAS MPAKTHKA: HAYYHO-UCCIIEA0BaTENbCKas paboTa

68. [IpenauruioMHast mpakTHKa

69. 'ocynapcTBeHHass WMTOTOBasi aTTECTAallMsA: 3allldTa BBIMTYCKHON KBaIH(UKALMOHHOM
paboThL, BKIIIOYAsi MOJTOTOBKY K MPOLEAYPE 3alUThI ¥ TPOLEAYPY 3alIUThI

Bxomsimux B OOIl mnmo HampaBiaeHutro noaArotoBkn  «18.03.02  Duepro- wu
pecypcocOeperaroniye  Mpouecchl B XUMHYECKOH  TEXHOJOTHHM, HEPTEXUMHH U
OuotexHooruny, mpodmwis «OxXpaHa OKPYKAIOIICH Cpelbl U pallMOHATBLHOE UCIIOJIH30BAHNE
HpI/IpOI[HBIX peCprOB», BBIIIOJIHEHBI B BHJIC OTACIIBHBIX I[OKYMGHTOB, ABJIAOIIIUXCSL
HeoTheMIeMoHt yacTeio JagHou OOIT.
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8 Meroanyeckue MaTepuaJibl 0 AMCHUIVINHAM, TpakTukaMm u THA

Mertoauueckue MaTepuabl o JUCHUIUIMHAM, NTpakTukam u ['TA

RRO©oo NGO~ wNE

22,
23.

24,

25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

duznueckas KylabTypa U CIOPT

Marematuka

Nudopmaruka

®dusuka

OO01ast U HeOpraHuyeckasi XuMus

Oprannueckast XuMus

duznueckas XUMHUS

Komnonnnast xumus

AHnanutrnyeckas XUMHs U (PU3HUKO-XUMHUYECKHE METO/Ibl aHaIn3a

Wmxenepnas rpaduxa

be3onacHOCTh KU3HEAEATENBHOCTH

[Ipoueccsl u anmaparsl XUMUYECKOU TEXHOJIOTUU

OO01as XuMHYeCKask TEXHOIOT S

IIpaBoBeneHue

Cucremsl ynpaBIeHUs] XUMUKO-TEXHOJIOTUYECKUMH MTPOLECCAMU

OCHOBBI 5KOHOMHKH U YIPABICHUS IPOU3BOICTBOM

[IpuknanHas MexaHHuKa B 3HEPropecypcocOepekeHUH

Teopus BEpOATHOCTEN U MAaTEMaTUYECKasl CTATUCTUKA B OXpaHE OKPYKAIOIIECH CPelIbl
Y PallMOHAIIBHOM HCIIOJIb30BaHUH IIPUPOIHBIX PECYPCOB

HaueprarenbHas reomerpus

MatepuanoBeeHue U 3alluTa OT KOPPO3UH IS SHEPTo- M pecypcocOeperarmmmx
MPOLECCOB XUMUYECKOW TEXHOJIOTUU

MopenupoBaHue XMMHUKO-TEXHOJIOTMYECKUX IPOLECCOB Il OXPaHbl OKPY>KAKOLIEH
Cpebl U PallMOHAIIBHOTO MCIOJIb30BaHUS IPUPOJHBIX PECYPCOB

Oprannueckast XUMHS ¥ TIPOOJIEMBI OKPYIKAFOIICH CPEIbI

JlaGopaTOpHBIi MPaKTUKYM IO OPTaHUYECKON XUMUU

JlabopaTopubie pabOThl 1O (U3HYECKOM XUMHUH TIPOIECCOB C MCIOJIb30BAaHUEM
IIPUPOHBIX PECYPCOB

JlaGopaTopHbIif TPAKTUKYM I10 TIPOIIECCAM M armaparaM XUMHUYECKON TEXHOJIOTUH
[IpoexTrpoBaHue MPOLIECCOB U aNlapaTOB XUMHUYECKOU TEXHOJIOTHUHU
DNEeKTPOTEXHUKA U TPOMBIIICHHAS JIEKTPOHUKA

OO61mast YKoIoTUS

OCHOBBI TOKCUKOJIOTUN

[IpompbilieHHas! KOIOTUsI OCHOBHBIX XMMUYECKUX MPOU3BOJICTB

TexHuKa 3alKUThl OKPYKAIOIIEH Cpeabl

DKOHOMHMKA ¥ TPOTHO3UPOBAHUE TTPOMBIIINIEHHOT'O MIPUPOIONOJIb30BaHUS

OCHOBBI MUKPOOHOJIOTUN U OMOTEXHOJIOTHHU

DKOJIOTrM4E€CKUI MOHUTOPUHT

XUMUA OKPYKaOIIEH Cpebl

DNEKTUBHBIC TUCIUIUIMHEI 10 GU3NYECKON KYIbTYPE U CIIOPTY

PU3NKO-XMMHUUYECKHE OCHOBBI IIPOLIECCOB C UCIOJIB30BAHUEM ITPUPOIHBIX PECYPCOB
Xumuyeckass KUHETHKA OCHOBHBIX IIPOIIECCOB C MCIOJIb30BAHUEM MPUPOIHBIX
pecypcoB

NHcTpymMeHTanbHbIE METOIbI XUMHUECKOTO aHAJIM3a B OXPaHe OKPY KaIOIIEeH cpeabl 1
palMOHAIBbHOM MCHOJb30BAHUY PUPOJHBIX PECYPCOB
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43. JlomoaHUTENbHBIC TJIaBhl AHAIMTHYECKOM XMMHU B OXpaHE OKPY’KaroIIeH cpeasl U
paIMoHaIFHOM MCIOJIB30BaHUU TIPUPOTHBIX PECYPCOB

44. BplunciauTenbHas MaTeMaTHKa JJIs OXpaHbl OKpY’Kalolled Ccpelbl U palioOHaIbLHOTO
WCIIOJIb30BaHUS MTPUPOIHBIX PECYPCOB

45. JluckpeTHass MaTeMaTHKa B OXpaHE OKpyXalollel cpeapl W palioHaIbHOM
WCIOJIb30BaHUHU TIPUPOTHBIX PECYPCOB

46. OCcHOBBI MEHEHPKMEHTA M MAapKETHUHTA

47. OCHOBBI TEXHUYECKOTO PETYJIMPOBAHMS U YIIPABIEHUS Ka4ECTBOM

48. buonorus

49. Dkonorus

50. Hayku o 3emite

51. I'eoskomnorus

52. buoxumus

53. buonoruyeckast XuMus

54. CoBpeMeHHBIE METO/IbI TTOMCKA U 00pa0OTKH HAyYHO-TEXHHUYECKOW HH(POPMAITUH

55. MHpopMaIMoHHbIE TEXHOJIOTH B XUMUHU

56. OCHOBBI MPOEKTUPOBAHUS U IKOJIOTUUYECKASI IKCTIEPTH3a

57. OueHka BO3JEHCTBUS Ha OKPYKAIOIIYIO CPEy

58. MeTo1pl XUMHUYECKOTO MOHUTOPHUHTA OKPYIKAIOIIEH CpeIbl

59. MeToab! OIIEHKH KauecTBa OKPYKalole cpe/ibl

60. TexHOMOTMY MUHUMH3AIMN AHTPOIIOT€HHOTO BO3ACUCTBUS HA OKPYKAIOIIYIO CPEIy

61. MeToapl OYMCTKH CTOYHBIX BOJ] M TA30BO3IYIITHBIX BBIOPOCOB

62. [lepeBo1 HAYYHO-TEXHUYECKOH JIUTEPATYPHI

63. I'paxganckas 3aliTa B Ype3BbIYANHBIX CUTYAIUSIX

64. BBeneHue B MaTeMaTHKY

65. YueOHast mpakTHUKa: MPAKTHUKA MO MOTYYCHUIO IEPBUYHBIX MTPO(PECCHOHATBHBIX
YMEHHUH 1 HaBBIKOB

66. [Ipon3BoicTBEHHAS MTPAKTHKA: IPAKTHUKA MO MOIYUYECHUIO TPOPECCHOHATBHBIX
YMEHUH U ONbITa MPOPECCHOHATHHOU PaOOTHI

67. IIpon3BoACTBEHHAS MTPAKTUKA: HAyUYHO-UCCIIEeI0BaTENbCKas paboTa

68. [IpexnumioMHas mpakTuKa

69. ['ocynapcTBeHHass UTOroOBasi aTTECTAlMs: 3allUTa BBITYCKHOW KBaTU(pHUKAIIMOHHON
paboThl, BKIIIOUYAs OJATOTOBKY K MPOIEAYPE 3alUThI U IPOLEAYPY 3aLIUThI

Bxomsimux B OOIl mnmo HampaBiaeHutro noArotoBkn  «18.03.02  Duepro- wu
pecypcocOeperaroniie  Mpouecchl B~ XUMHYECKOH  TEXHOJOTHH, HEPTEXUMHH U
OuoTexHoorun», Mpodmwib «OxXpaHa OKPYKAIOIICH Cpelbl U pallMOHATLHOE UCIIOJIH30BaHNE
HpI/IpOI[HBIX peCprOB», BBIIIOJIHEHBI B BHJIC OTACIIBHBIX I[OKYMGHTOB, ABJIAOIIIUXCSL
HeoTheMIIeMoHt yacTrio JagHou OOIT.
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Ipunoxenus
Mampuya Komnemenyuit no HanpasieHuro no02omosxku mazucmpos 18.03.02 Iuepzo- u pecypcocoepezaroujue npoyeccovl 8 XUMUYECKOU MEXHOIN02UU,
Hehmexumuu u OuomexHo102uU
npoguns «Oxpana okpyscarouieli cpeovl U payuoHaIbHOe UCNOb308AHUE NPUPOOHBIX PECypCo8»

Oo6menpodec
OOLICKYIBTYPHBIC CHOHAJIb- [IpodeccronanpHbIe
HauMeHoBaHME Kommnerenuuu HbIC
ACHUILTHHAT i AR I AR AR IR R R R A R R A B R T A
28| 8| 5| 5| 3| &| 8| 5| E|E|E 2 &g 8|2 28 e
MHocTpaHHBI SI3bIK +
Dutocodust + +
Uctopus + +
dusnueckas KyJbTypa U CIOPT + +
MaremaTuka +
HNudbopmarnka +
Puzuka + +
OO0m1as ¥ HeoOpraHUYeCcKas XHMHSI + +
é Opranndeckasi XUMHUS + +
g DuznuecKas XuMus + |+
§ KonnonaHas XuMus + |+
5 AHanmuTHYecKast XUMHSA U (PU3UKO-XUMHUYECKHE + +
2] METO/Ibl aHAJIH3a
WmxenepHas rpaguka + +
Be30macHOCTh KU3HEACSITEAbHOCTH +
[porecchl 1 anmapathl XUMAYECKOH + +
TEXHOJIOTHHI
OO0mas XuMu4YecKasi TCXHOJIOTHUS +
[IpaBoBeneHUe + | +
CHCTEMBI YIIPaBJICHUS XUMUKO- +
TEXHOJIOTHYCCKUMHU MPOLECCAMU
OCHOBBI SKOHOMUKH U YIIPABICHHS + .
é o MIPOU3BOJICTBOM
E 2 E IMpuknagHas MexaHUKa B + +
3 ] 9HEPropecypcocOepeIKCHIH
E % E HaueprarenbHas reoMeTpus + +
= 2 o Teopus BeposATHOCTEH ¥ MATEMAaTUIECKas
§ 8 = CTaTHCTHKA B OXpaHE OKPY’KaroIIeH cpebl 1 +
M paIMOHATIFHOM HCITOIB30BAHUN TPHUPOIHBIX
pecypcoB
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IIpooonxcenue madbauywl

HaumenoBanue Komnerenmnun

JUCIUTIIIMHBI

OO1eKyIbTypHBIE

Ob6menpodec

CHOHAJIb-

HBIC

IMpodeccronanbubie

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

N

OIIK

OIIK-3

IK-1

IK-2

IK-3

[K-4

[K-5

I1K-6

[K-7

IK-8

IK-13

[IK-14

[IK-15

MK-16

Bapuarusnas yacth

OO0s13arenbpHbIe JAUCHUITIINHBI

MarepuanoBeicHHE | 3aIUTa OT KOPPO3UH ISt
SHEPro- U pecypcocOeperarmx MpoLeccoB
XMMHUYECKOI TEXHOJIOTUH

+

MopaenupoBaHHe XUMUKO-TEXHOJIOTHYECKUX
MIPOIIECCOB UL OXPAHBI OKPYKAIOIMIEH Cpeabl ’
PaOHAIBHOTO HCTIOIB30BAHNS IPUPOTHBIX
pecypcoB

Opranndeckas XUMHS U TIPOOJIEMbI
OKPYKaIOLICH CPeabl

JlabopaTopHsbIii IPaKTUKYM IO OpPraHUYECKOM
XUMHUH

JlabopaTopHbie paboThI 10 (HU3UIECKON XUMHUU
MIPOIIECCOB C UCIIOJIb30BAHUEM MPUPOIHBIX
pecypcoB

JlabopaTopHBIi IPAKTUKYM I10 ITPOLIECCaM U
annapaTaM XMMHYeCKOH TEXHOJIOTHU

HpOGKTHpOBaHI/IG IMpoUEeCCOB U anrapaToB
XAMHUYCCKON TEXHOJIOTHH

DJIEKTPOTEXHUKA U MPOMBIILICHHAS
JIIEKTPOHHUKA

OO611ast HKOJIOTHS

OCHOBBI TOKCHUKOJIOTHHI

HpOMLIHIJ'IGHHaﬂ 9KOJIOT'HsI OCHOBHBIX
XUMHUYCCKUX NPOU3BOJACTB

TexHuKa 3aIUThI OKPYKAIOLIEH Cpebl

OKOHOMHKA ¥ TPOTHO3MPOBAHHE
MIPOMBINIICHHOTO MPHPOIOTIOIBE30BAHMS

OCHOBEI MI/IKp06I/IOJ'IOI‘I/II/I ¥ OMOTEXHOJIOTHH

OKOIOTHIECKAH MOHHUTOPHHT

XuUMHUS OKPYIKAIOIIEH Cpeibl
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Hanmenosanue Komnerennuu

IUCHUIUIAHBL

OO1eKyIbTypHBIE

Oo6menpodec

CHOHAJIb-

HBIC

IMpodeccronanbubie

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

OIIK-2

OIIK-3

IK-1

IK-2

IK-3

[K-4

[K-5

I1K-6

[K-7

IK-8

IK-13

K-14

IK-15

O 1a

DNEKTUBHBIE TUCITUTUIMHBI IO GU3HIECKOM
KyJIbTypE U CIIOPTY

JIMCITUTIIINHBI 10
BEIOOpY

DU3NKO-XUMUIECKHE OCHOBEI ITpoIeECCoOB C
HCIOJIb30BAHUCM MPUPOAHBIX PECYPCOB

XuMHUecKass KHHETUKA OCHOBHBIX IIpoOUECCOB C
MCIOJIb30BAHUCM MPUPOAHBIX PECYPCOB

WHcTpyMeHTanbHble METOABI XMMHYECKOTO
aHaJM3a B OXpaHe OKpY’KaroLlel cpelibl 1
pannoHaILHOM UCIIOIb30BAaHUH TIPHPOIAHBIX
pecypcoB

BapuartuBHas yacte

JMciuIuinHeI Mo BRIGOPY

JlononHUTENbHBIE IIaBbl AHATUTHYECKON
XMMHUH B OXpaHE OKpYXKaloIIeH cpelbl 1
pannoHaIbHOM HCTIOIb30BAHUH TIPHPOIHBIX
pecypcoB

BrrancnurensHas MaTeMaTHKa ISl OXPaHbL
OKpY>KaloIIeH Cpeabl U PaHOHATBHOTO
HCTIOJIG30BaHUS MPHPOTHBIX PECYPCOB

JluckpeTHas MaTeMaTHKa B OXpaHe
OKpY>KaloIIeH Cpebl U PaliOHAIHFHOM
KCIOJIb30BaHUU IPUPOJIHBIX PECYPCOB

(OCHOBEI MCHCI’KMCHTA U MApKCTHUHT'A

OCHOBBI TEXHHYECKOI'O peryjampoBaHus u
YIIpaBJICHUS KA4YE€CTBOM

buonorus

DKOJIOTHS

Hayxu o 3emine

T'eoskomorus

broxumms

buonornueckas xumus

+l+ |+ |+ ]|+ |+

+ |+ |+ |+
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IIpooondcenue mabauysi

Hanmenosanue Komnerennuu

IUCIUTIUIMHEL

OO0IeKyIbTypHBIC

Ob6menpodec

CHOHAJIb-

HBIC

[IpodeccronanbubIe

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

N

OIIK

OIIK-3

IK-1

IK-2

IK-3

[K-4

IK-5

[1K-6

MK-7

I1K-8

IK-13

IK-14

IK-15

O 1a

CoBpeMeHHbBIE METOIBI TTOVCKA B 00pa0dOoTKH
HAYy4HO-TEXHHUYECKON MHPOpMAIMN

+

I/IH(i)OpMaIII/IOHHLIC TCXHOJIOT'H B XUMHUHU

+

OCHOBBI IPOEKTUPOBAHUS U SKOJIOTHUECKAs
JKCIepTU3a

OLeHka BO3JICHCTBUS Ha OKPYIKAIOLLYIO CPEy

MeTo1bl XUMHUYECKOTO MOHUTOPUHT A
OKpY>Karolei cpeabl

MeTobl OLIEHKH KauyecTBa OKPYKAIOLEeH CpeIbl

TexHOIOTHH MUHAMHU3AIIUHN aHTPOTIOTEHHOTO
BO3ICHCTBUS HAa OKPYIKAIOIIYIO CpeIy

MeToapl OY4UCTKHA CTOYHBIX BOJ U
ra3oBO3AYIIHBIX BHIOPOCOB

IIpakTuku

Vuebnas IMpaKTUKa: MpakKTuKa 1Mo MnoJIy4CcHUuro
NEPBUIHBIX HpO(i)eCCI/IOHaJ'II)HLIX yMeHI/Iﬁ nu
HaBbIKOB

[TpousBoaCTBEHHAS IPAKTHUKA: IPAKTHKA T10
MOJTY4EHHIO PO ECCHOHANIBHBIX YMEHUH 1
oIbITa IpodeccCHoHaNbHON paboTh

IIpon3BOACTBCHHAS IPAKTHKA: HAYYIHO-
HCCleIoBaTeNIbcKas paboTa

[IpenmuruioMHas mpakTHKa

A

3amuTa BBIITYCKHON KBaJIM(UKAIIMOHHON
paboThl, BKIIIOYAs MOJrOTOBKY K IPOLEIype
3aIIUTH] U IPOLEAYPY 3aILUTHI
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	3 Краткое содержание дисциплины:

	Аннотация рабочей программы дисциплины «Технологии минимизации антропогенного воздействия на окружающую среду» (Б.1.В. ДВ. 11.01)
	2   В результате изучения дисциплины обучающийся по программе бакалавриата должен:
	3     Краткое содержание дисциплины

	Аннотация рабочей программы дисциплины «Методы очистки сточных вод и газовоздушных выбросов» (Б.1.В. ДВ. 11.02)
	2  В результате изучения дисциплины обучающийся по программе бакалавриата должен:
	3 Краткое содержание дисциплины
	2 В результате прохождения учебной практики: практики  по получению  первичных профессиональных умений и навыков обучающийся по программе бакалавриата должен:
	Обладать следующими компетенциями:
	Обладать следующими компетенциями:

	2 В результате прохождения государственной итоговой аттестации: защиты выпускной квалификационной работы, включая подготовку к процедуре защиты и процедуру защиты у студента проверяется сформированнность следующих компетенций, а также следующих знаний...
	Выпускник, освоивший программу бакалавриата, должен обладать следующими компетенциями:
	3 Краткое содержание государственной итоговой аттестации: защиты выпускной квалификационной работы, включая подготовку к процедуре защиты и процедуру защиты
	Государственная итоговая аттестация: защита выпускной квалификационной работы,   включая   подготовку к процедуре защиты  и   процедуру  защиты  проходит  в 8 семестре на базе знаний, умений и навыков, полученных студентами при изучении дисциплин напр...
	Государственная итоговая аттестация: защита выпускной квалификационной работы, включая подготовку к процедуре защиты и процедуру защиты  проводится государственной экзаменационной комиссией.
	Контроль уровня сформированности компетенций обучающихся, приобретенных при освоении ООП, осуществляется путем проведения защиты выпускной квалификационной работы (ВКР) и присвоения квалификации «бакалавр».
	4 Объем государственной итоговой аттестации: защиты выпускной квалификационной работы, включая подготовку к процедуре защиты и процедуру защиты
	Программа относится к базовой части учебного плана, к блоку Б3 «Государственная итоговая аттестация» (Б3.Б.01) и рассчитана на сосредоточенное прохождение в 8семестре (4 курс) обучения в объеме 216 ч (6 ЗЕТ). Программа предполагает, что обучающиеся им...

	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:
	Уметь:
	Владеть:
	5.1 Требования к кадровому обеспечению
	Кадровое обеспечение программы бакалавриата соответствует требованиям ФГОС ВО :
	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 18.03.02 Энерго- и ресурсосберегающие процессы в химической технологии...
	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 18.03.02 Энерго- и ресурсосберегающие процессы в химической техноло...
	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.


		Филатов Сергей Николаевич(проректор по учебной работе:Ректорат)
	2021-07-06T12:37:11+0000
	Россия, Москва, РХТУ, portal.muctr.ru
	Подпись документа для отправки другому подразделению университета.




