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1. OBIIME INOJIOKEHUSA

11 OcnoBHas npodeccuoHaNIbHAs o0pa3oBaTe/ibHAsI MPOrpaMMa BbICIIEro oopa-
30BaHMsl — MporpamMMa MOArOTOBKM 0akajaBpoB (1ajiee — mporpamMMma OakajiaBpuara,
OOII 6axanaBpuara), peaimzyemMasi B COOTBETCTBUU C (eJIepaIbHBIM T'OCYIapCTBEHHBIM 00pa-
30BaTeIbHBIM CTAaHAAPTOM BBICHIETO O0pa3oBaHHs (eaepalibHBIM TOCYIaPCTBCHHBIM OFOIKET-
HBIM 00pa3oBaTeIbHBIM YUPEKIECHUEM BBICIIErO MpodeccnoHanbHOro oopazoBanus «Poccuii-
CKMM XMMHUKO-TEXHOJIOTHYECKUi yHuBepcuTeT mMmenu J[I.JMI. MeHnneneeBa» 10 HalpaBIEHUIO
noarotToBku 19.03.01 — GMOTEXHOIOTHUS - MPEACTABISICT COOOH KOMIIJIEKC OCHOBHBIX XapakTe-
PUCTHK 00pa30BaHUS, OPraHU3AIMOHHO-TIEJaTOTMUECKUX YCIOBUN, (OPM aTTeCTaIlluU, KOTOPBIH
IpEeJICTaBJICH B BUAE OOIIEH XapaKTepUCTHKHU MporpamMmbl OakanaBpuara, yu4eOHOro IjIaHa, Ka-
JICHIapHOTO y4eOHOro rpaduka, padouyux MpOorpaMM JUCIUILUIMH, IPOTPaMM MPAKTHK, OIEHOY-
HBIX CPEACTB, METOJINYECKNX MATEPUAIIOB.

12 HopmaTuBHBIE JOKYMEHTHI JIsl pa3padoTKu MporpaMMbl GakajaBpuara 1o

HamnpaBJCHUIO MOATOTOBKHU COCTABJIAIOT:

- ®enepanbHbiii 3akoH 0T 29.12.2012 1. No 273-03 «O06 obpazoBanuu B Poccuiickoii denepa-
UN;

- OenepanpHBIA TOCYIApCTBEHHBIN 00pa3oBaTeNbHbIA CTaHAAPT BHICIIETO0 O0Opa30BaHUS MO Ha-
npasiieHuto noarorosku 19.03.01, yrBepxkaennsiiit MunuctepcTBoM obpazoBanus u Hayku Poc-
cuiickoil ®enepanuun ot 19.03.2015 Ne 193 (3aperucrpupoan MunucrepctBoM roctunuu Poc-
cuiickoit ®eneparu 07.04.2015 r., peructpanuonusiii Ne 36754);

- [Ipuxa3 Munucrepcta oOpasoBanus u Hayku Poccuiickoii @eneparun ot 05.04.2017 Ne 301
«O06 ytBepxaenuu I[lopsinka opraHu3aliil U OCYHIECTBICHUS 00pa30BaTEIbHOU AESITETbHOCTU
1o o0pa30BaTENbHBIM MPOTPaMMaM BBICIIETO 00pa30BaHUs — MporpaMMmaM OakajaBpuara, mpo-
rpaMMaM CHelualnTeTa, IPorpaMMaM MarucTpaTypb».

13 OOmas xapakTepucTHKa NporpaMMmbl akajiappuara

Leabio nporpamMmbl 0akajaBpuaTa SBISETCS CO3JaHUE CTYJEHTaM YCJIOBUN JJIs IpU-
o0OpeTeHHst He0OX0AUMOI0 JUIsl OCYILIECTBIICHHUS TPO(GECCUOHATBHON IesTeIbHOCTH YPOBHS 3Ha-
HUI, YMEHHH, HaBBIKOB, OIbBITA JEATEIHHOCTH W TIOATOTOBKM K 3allUTe HAay4HO-
KBAJTM(PHUKAIIMOHHON paboThI.

Cpox nosyyeHusi 06pa3oBaHMs MO NporpaMMe 6aKaJaBpUaTa Mo HAIPABJICHUIO MOJI-
roroBk# 19.03.01 npoduiab «buoTexHo0rus» B 3a04HOM hopMe 00yUeHHUsI COCTABIISAET 5 JIeT.

CrpykTypa o0pa3oBaTe/IbHOI MporpaMmsbl 0aKkajlaBpMaTa BKIIIOYaeT 00s3aTeIbHYIO
(6a30ByI0) yacTh U yacTb, GOPMHUPYEMYIO YYACTHHKAMU 00pa3oBaTeIbHbIX OTHOLIEHUH (BapHa-
TUBHYIO).

Ilpoecpamma baxanaspuama cocmoum u3 cieoyiouux 0J10Kos:
- brox 1 «/lucuunnnnsl (MOAYIN)», KOTOPBIM BKIIOYAET AUCIUILINHBI (MOIYJIN), OTHOCSIIHECS
K 0a30B0OI1 yacTH MPOrpaMMBbl U AUCHUIUIUHBI (MOJIYJIN ), OTHOCSIIUECS K €€ BapUaTUBHOM YacTH.
- biiok 2 «IpakTuku, KOTOPHIN B MOJTHOM 00BEME OTHOCUTCS K BAPHUATHUBHOM YaCTH MPOTPaMMBI.
- bnok 3 «"ocymapcTBeHHast UTOTOBast aTTeCTALMs», KOTOPBIN B IOJIHOM 00bEME OTHOCUTCS K
0a30BOI YacTH MPOrPaMMBI.

CTpykTypa nporpammbl 6aKajaBpuara

CrpykTypa nmporpammsl OakajgaBpuara O06mwem nporpammbl 6akanaBpuaTa
B 3a4ETHBIX eIMHUIIAX
biok 1 JucuunauHel (MOAYIH) 216-219
basoBas yacTth 114-126
BapuatuBHas yacth 93-102
brnok 2 [IpakTku, B TOM  4YHClI€  Hay4dHO— 12-18
uccienoparensckas padora (HUP)
BapuaruBHas yacTth 12-18
brok 3 ["ocynapcTBeHHast HTOTOBast ATTECTAIUS 6-9
O0Bem mporpamMmbl OakaiaBpuarta 240




O0beM nporpammsl 0akanaBpuarta coctapisieT 240 3a4eTHBIX €IUHULL.

Jucuummuael (MOAYNIH), OTHOCAIIMECS K 0a30BOM 4acTU MpPOTrpamMMbl, SBISIOTCA 00s13a-
TEJIbHBIMHU IS OCBOCHUS 00YYarOIIMMCs BHE 3aBUCMOCTH OT HalpaBJIeHHOCTH (MIPOdUIIst) mMpo-
rpaMMbl, KOTOPYIO OH ocBauBaeT. Habop nucuuruina (Moayiieit), OTHOCSIIUXCS K 0a30BOi yacTu
nporpaMMbl OakanxaBpuaTa, OpraHu3alisl ONpeesieT CaMOCTOSTENIbHO B 00beMe, YCTaHOBIICH-
Hom ®I'OC BO no nanpasnennto noaroroBku 19.03.01 buorexnomnorus (ypoBeHb OakagaBpua-
Ta), C yYETOM COOTBETCTBYIOIINX IPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX IPOTPAMM.

JcuuniauHel (MOAYJIH), OTHOCAILIMECS K BapUaTHBHOM 4YacTH IpPOrpaMMbl Marucrpary-
pbl, pakTHKH (B ToM uncie HWUP) onpexnenstoT HanpaBieHHOCTH (poduiib) mporpammsl. Habop
JUCHUIIIMH (Momynei) u mpakTuk (B ToM uucie HUP), oTHocsmuxcs K BapuaTUBHOW YacTH
brmoka 1 «Jducuumnunsl (Momynu)» u broka 2 «lIpakTuku, B TOM 4HCIE Hay4dHO-
uccienosarenbsckas padora (HUP)» nporpamm akageMuueckoro Wik nNpukiagHoro OakanaBpua-
Ta, OpPraHMU3alus OIpPEIENIIeT CaMOCTOATENbHO B 00beMme, ycraHoBieHHOM PI'OC BO mno Ha-
npasieHuto noaroroBku 19.03.01 buortexHomorus (ypoBeHb OakanaBpuara). Ilocie BbeIOOpa
00y4aromuMcsi HarpaBJIeHHOCTH (MIPOGMIIsT) IPOrpaMMbl HAOOP COOTBETCTBYIOIINX JUCIUILINH
(Momymneit), nmpakTuk (B ToM uucie HUP) craHoBuTcs 00s13aTeNbHBIM IS OCBOSHHS 00y4aro-
HIUMCSL.

B brnok 2 «[IpakTuku, B TOM 4Kclie HaydHO-HCcleqoBarenbckas padora (HUP)» Bxoasat
yueOHas ¥ IPOU3BOICTBEHHAs, B TOM YHCJIE IPEAUILIOMHAs, TPAKTHKU.

Tunsl yueOHON TPAKTHKH:

- MPAKTHUKA MO MOTYYCHUIO IEPBUYHBIX IPOPECCHOHATIBHBIX YMEHUI 1 HABBIKOB.

Tunel NpON3BOICTBEHHON NTPAKTHUKU:

- MIPAKTHUKA 10 MOJYYEHUIO MPOPECCUOHANBHBIX YMEHUN U OMBITa MPOPECCHOHAb-
HOM JIEATENLHOCTH (B TOM YHCIIE TEXHOJIOTHUECKas MIPAKTUKA);

- HUP.

CrniocoOsI poBeieHus1 y4eOHOM 1 MPOU3BOICTBEHHOM MPAKTUK:

- CTalMOHapHas;

— BBIE3IHASL.

[IpenaumiomMHast mpakTHKa MPOBOAMTCS AJIS BHIOJHEHHS BBITYCKHOM KBaJM(UKAIIMOH -
HOM paOOTHI U ABJISIETCS 00S3aTEIBHOM.

ITpu pazpaboTke mporpaMm MarucTparypbl OpraHU3als BEIOUPAET TUIIBI MPAKTUK B 3a-
BHCHUMOCTHU OT BMJIOB JI€ATEIbHOCTH, Ha KOTOpbIE OPUEHTHPOBAHA MPOTrpaMMa MarucTpaTyphl.
Opranu3anys BOpase MpelycMOTPETh B MporpaMMe OakanaBpuaTa MHbIE THIIBI MIPAKTHK JIOMOJ-
HUTENbHO K ycTaHoBleHHbIM @I'OC BO no nanpasnenuto noaroroBku 19.03.01 buo Texnouno-
rust (ypoBeHb OakanaaBpuara).

VYyeOHast ¥ (WIM) MPOU3BOJCTBEHHAs MPAKTUKH MOTYT NPOBOJIUTHCS B CTPYKTYPHBIX
NOJIpa3IeJICHUsAX OPraHU3alnu.

Jljig mun ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbSI BBIOOP MECT MPOXOKIEHUS MpaK-
TUK YYUTBHIBAE€T COCTOSIHUE 3710POBBS M TPEOOBAHUS 1O JOCTYITHOCTH.

B brnok 3 «'ocynapcTBeHHast UTOroBasi aTTECTALMs» BXOAUT 3aIUTA BBITYCKHOM KBau-
¢uKaoOHHON paboTHI, BKJIOYAs MMOATOTOBKY K 3aIIUTE U MPOLEAYPY 3aIIUTHI, a TaKXe MOJIro-
TOBKa M cJjauya TOCYJapCTBEHHOI'O 3K3aMeHa (eCiIu OpraHu3alus BKIIOYWIA TOCYJapCTBEHHBIN
9K3aMEH B COCTAB rOCYAAPCTBEHHON UTOTOBOM aTTECTALINH).

[IporpamMmsbl OakanaBpuarta, cofepsKallle CBEIEHHUS, COCTaBISIONIME IOCYyAapCTBEHHYIO
TaiiHy, pa3pabaTbIBalOTCS U PEATU3YIOTCS ¢ COONIOIEHUEM TpeOOBaHUH, MPETyCMOTPEHHBIX 3a-
KOHo/1aTenbcTBOM Poccuiickoit @enepaliii 1 HOPMaTUBHBIMH MPaBOBBIMU aKTaMU B 001acTu
3alUTHI TOCYJApCTBEHHO TaiiHbl. Peanmu3arms yactu (dacteit) o0pa3oBaTeIbHOM MPOrpaMMBbl U
roCy/IapCTBEHHOW HMTOTOBOM aTTeCTallMM, COJAeprKalled HaydHO-TEXHHUYECKYI HH(OpMaIHIo,
MOJUIeXKAIYI0 SKCIIOPTHOMY KOHTPOJIO, U B paMKax KOTOPOH (KOTOPBIX) 0 00YyYaroLIuxcs J10-
BOJISITCS CBEJICHUS] OTPAaHUYEHHOIO JJOCTYTA, ¥ (UJIM) B YU€OHBIX IIEJIIX HCIONb3YIOTCS CEKPET-
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HbIE 00pa3iibl BOOPY>KEHUS, BOCHHOW TEXHHUKH, MX KOMILIEKTYIOIINE U3/I€THs, HE JOMYCKAaeTCs C
IPUMEHEHHUEM DJICKTPOHHOTO 00y4eHUs, TUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUH.

[Ipu pa3paborke mporpammbl OakanaBpuara oOydaromuMmcs obecrieyeHa BO3MOXKHOCTD
OCBOCHMS JUCLUUIUIMH (MOAYJEi) Mo BHIOOPY, B TOM YKCIIE CHEIHMATM3UPOBAHHBIC yCIOBUS MH-
BaJMJIaM U JIUIAM C OTPaHMYEHHBIMH BO3MOXKHOCTSAMHU 30POBbs, B 00beme He meHee 30 mpo-
LIEHTOB BapuaTUBHOM yacT brioka 1 «/lucuuminnsl (MOIyn)».

KonnuecTBo yacoB, OTBEACHHBIX Ha 3aHATUSA JIEKIIMOHHOI'O THIIA, B 11eJI0M 110 bioky 1

«ducturumabl (Moynn)» cocTaBiseT He Oonee 20 MPOIEHTOB OT OOIIET0 KOJUYECTBAa YacOB
ayJIUTOPHBIX 3aHATUH, OTBEACHHBIX Ha peaau3anuio 3Toro bioka.
IIpucBanBaemas kpasmpukanms. [Ipu ycaoBun ocBoeHMs IporpaMmbl OakaiaBpuata, v 3alliu-
Thl BBITYCKHON KBaJU(PHUKAIMOHHOW pabOThl, OPOPMIICHHOW B COOTBETCTBUH C TPEOOBAHUSIMH,
ycraHaBnuBaeMbiMi DeniepalibHbIM 3aK0HOM OT 29.12.2012 r. Ne 273-@3 «O06 oOpa3oBaHuu B
Poccuiickoit @enepanumny», BBITYCKHUKY IpUCBanBaeTcs KBaindukaius 0akanasp.

14 TpeOGoBaHus K NOCTYNAKOIIEMY

TpeboBanus k nmoctynaromemy omnpenenstorcs deaepanbHbIM 3aKOHOIATEIIHCTBOM B 00-
jmactu oOpaszoBaHus, B ToM uucie [lopsakom mpuema Ha oOydeHUE MO 00pa30BaTEIbHBIM MPO-
rpamMmaM BBICHIETO 00pa30BaHUs — MMporpaMMaM OakajiaBpuaTa Ha COOTBETCTBYIOIINN y4eOHBIH
ron. [loctynaromuii Ha GakanaBpuaT 1o HampasieHuto noarotoBku 19.03.01 - «buorexHomo-
TS TOJDKEH UMETh aTTECTaT O TMOJHOM CpeJHEeM O00pa3oBaHHUH WIIM JHUILIOM O CPETHEM CIICLH-
anbHOM oOpazoBanuu. Ilpu moctymnenun caarotcs Enunbie ['ocymapcTBeHHBIE 3K3aMEHBI MO
MaTeMaTUKE, XUMUHU U PYCCKOMY SI3BIKY.

2. XAPAKTEPUCTHUKA ITIPO®ECCHUOHAJIbHOM JTESATEJIbHOCTHU BLIITYCKHH-
KOB, OCBOUBIIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6nacth npogeccCHOHATBHOM 1eATEIHLHOCTH BhIYCKHUKA

Ob6nacTb npodeccruoHanbHON AeSITENFHOCTH BBITYCKHUKOB IPOrpaMM OakanaBpuaTa
BKJIIOYAET:

MoJIy4eHue, UCCeI0BaHre U MpUMeHeHNe JepMEHTOB, BUPYCOB, MUKPOOPTaHU3MOB,
KJICTOYHBIX KYJIbTYp KHBOTHBIX U PACTCHUH, MPOTYKTOB MX OMOCHHTE3a 1 OMOTpaHCHOpPMALINH;

TEXHOJIOTUH MOJTy4eHHsI TPOJYKLUHU C UCIIOIb30BAHNEM MUKPOOHOJIOTHUECKOTO CUHTE3A,
Ounokaranu3a, TeHHOM MHXEHEpUU U HAHOOMOTEXHOJIOTHiA;

SKCIUTyaTallMl0 W yIpaBJIEHUS KayeCTBOM OHOTEXHOJOTMYECKUX MPOU3BOJICTB C
coOirofieHreM TpeOOBaHUI HAllMOHAIBHBIX U MEXTYHAPOIHBIX HOPMAaTUBHBIX aKTOB;

OpPraHM3aLMIO U NIPOBEIECHNE KOHTPOJIS KAUECTBA ChIPbsI, IPOMEKYTOUYHBIX IPOYKTOB U
TOTOBOM MPOAYKIUH.

2.2. O0beKTHI NpodeccuoHATIBLHOM 1esITeIbHOCTH BHIMYCKHUKA

O6bexTamu npodeccrnoHaIbHOM 1eATENbHOCTH BBIITYCKHUKOB IIpOrpaMM OakanaBpraTa
ABIISIOTCA:

MUKpPOOPTaHU3Mbl, KJIETOYHbIE KYJIbTYPhI )KUBOTHBIX U PACT€HUMN, BUPYChI, PEPMEHTHI,
OMOJIOTMYEeCKH aKTUBHBIE XUMUYECKUE BEILIECTBA;
npuOOpbl U 000PYAOBAHUE JIJISI UCCIIEI0OBAHUS CBOMCTB UCIIOJIb3YEMbIX MUKPOOPTaHU3-
MOB, KJIETOYHBIX KYJIBTYp T MOJIyYAa€MbIX C UX MOMOIIbIO BEIIECTB B JIAOOPATOPHBIX M IMPO-
MBIIUIEHHBIX YCIOBUSX;
YCTAHOBKH U 00OPYZ0OBaHUE JUIsI TPOBEACHUS OMOTEXHOJIOTNYECKHUX IPOLIECCOB;
CpEeICTBA KOHTPOJIS KaueCTBa ChIPbsl, M0Iy(hadpHUKaToB U TOTOBOM MPOAYKIIUH;
CPEJICTBA OLIEHKH COCTOSIHUS OKPYKAIOIIEH CPEJIbl U 3aLUTHI €€ OT BIUSHUS IPOMBILUIECH-
HOTO MPOU3BOJICTBA.

2.3. Buabl npodeccHoHATbHOM 1eATeTbHOCTH BBIMYCKHHUKA.

Bunel npodeccroHanbHOM 1eATeNbHOCTH, K KOTOPBIM T'OTOBATCS BBITYCKHUKH POTPamMM
OakanaBpuara:

MIPOU3BOJICTBEHHO-TEXHOJIOTUECKas;

HAy4HO-UCCIIEI0BATENIbCKAS;



[Ipu pazpaboTke u peayiM3aIuy MporpaMM OakajgaBpuaTa 0Opa3oBaTelIbHAS OpTraHU3aIUs
OpPUEHTHPYETCS Ha KOHKPETHBIH BUJ (BHUIbI) MPO(PECCHOHATBHON NEATENBHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBUTCS OakamaBp, HCXOIs H3 TOTPEOHOCTEW pBIHKA TpyJda, HaydyHO-
UCCIIEIOBATEIBCKOTO U MaTEPUATIBHO-TEXHHUYECKOTO pecypca 00pa3oBaTeIbHOI OpraHu3aluu.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBbI
BAKAJIABPUATA

B pesynbraTte ocBOEHHS MpOrpaMMbl OakajlaBpuaTa y BBIIYCKHHUKA JOJDKHBI OBITH
chopMupoBaHbBl  OOIIECKYJIbTYpHBIC, oOmENnpodeccCHoHaNbHbIE U  NMPOGECcCHOHATBHBIC
KOMIIETEHIIHH.

BeinmyckHuk nporpaMmsel OakajnaBpuaTa JOJDKEH 00J1afaTh CIEAYIOIIMMHU O0LIEeKYJIb-
TypHbIMH KoMueTeHuusAMH (OK):

CIOCOOHOCTBIO HCHOJIB30BATH OCHOBBI (MIOCO(MCKUX 3HAHUM i1 (OPMHUPOBAHUS
MupoBo33peHueckor mosuimu (OK-1);

CHOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE ATAIlbl U 3aKOHOMEPHOCTH HUCTOPUYECKOTO
pa3BuUTHs 00IIeCcTBa I POpPMUpPOBaHUs rpaxaanckoi nosumun (OK-2);

CHOCOOHOCTBIO UCIOJIb30BaTh OCHOBBI SKOHOMUYECKUX 3HAHUHN B pa3iavuHbIX chepax
nesirenbaocTr (OK-3);

CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAaHUM B pPa3IMYHBIX cdepax
nesrensHocTH (OK-4);

CHOCOOHOCThIO K KOMMYHHUKAIlMM B YCTHOM M NHMCbMEHHON (hopMax Ha PycCKOM M
WHOCTPAaHHOM SI3bIKaX Ui pPEHIeHHS 3aJad MEXKIMYHOCTHOTO W MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO PAa0OTAaTh B KOMaHJE, TOJIEPAHTHO BOCIPUHUMAS COLUAIbHBIE U
KyabTypHbIe paznuuns (OK-6);

CIIOCOOHOCTBIO K cCaMOOpraHu3aiuu u camoodpazosanuto (OK-7);

CIOCOOHOCTBIO HCITIONB30BAaTh METOABI M CpeACTBAa (U3NYECKOH KYyIbTYPHI IS
obecriedeHus OJHOLCHHOM COlManbHO U npodeccnonanbHoi aestensHoctd (OK-8);

TOTOBHOCTBIO TIOJIB30BATHCS OCHOBHBIMH METOJIAMH 3alllUTHl TPOM3BOJCTBEHHOTO
IepCOHaNa W HACeNeHUs OT BO3MOXKHBIX IOCIEJICTBUH aBapuil, KaTtacTpod, CTHUXUIHBIX
oencrauit (OK-9):

CHOCOOHOCTBIO  aHAJIM3UPOBATh COLMATBHO-3HAYUMBIE TPOOJIEMBl U  IPOIECCHI,
TOTOBHOCTBIO K OTBETCTBEHHOMY Y4acTHIO B monutudeckoit xuzuu (OK-10);

CHOCOOHOCTBIO paboTaTh ¢ MH(pOpMaIel B rmo0albHBIX KOMIIBIOTEPHBIX ceTsax (OK-
11);

NOHMMAaHUEM  POJIM  OXpaHbl  OKpYXKalomeHd Ccpeapl H  PaldOHAIBHOTO
HPUPOIONIONH30BAHMUS U JUTS Pa3BUTHUsI U coxpaHeHus nusmwinsanuu (OK-12);

BJIAJIETh OJHUM W3 MHOCTPAHHBIX S3BIKOB Ha YPOBHE MPO(GECCHOHAIBLHOTO OOIICHHS
(OK-13);

BJIAJIETh CPEJCTBAMU CAMOCTOSITEILHOTO, METOIMYECKU TPABUIIBHOTO MCIIOIh30BAHUS
METOMOB (PU3UYECKOT0 BOCIMUTAHUS U YKPEIUIEHHs 3]I0pOBbs, TOTOB K JIOCTHXKECHHUIO
JIOJDKHOTO  YPOBHSI  (PM3MUECKOW TMOJATOTOBICHHOCTH ISl OOECIIeYEeHHUs] TIOJTHOIICHHOMN
COLMANIbHOM U npodeccruonanbHoi AesrenbHocTr (OK-14).

BeimyckHuk ~— mporpammbl  OakanaBpuara  JIOJDKEH — o0JanaTh  CIEAYIOIIUMH
obdmenpodeccnonaabubiMu komnerenuusamu (OIIK):

CHOCOOHOCTBIO OCYIIECTBIIATh MOUCK, XpaHeHUe, 00paboTKy M aHaIu3 MH(GOpMAIMU U3
Pa3IMYHBIX HCTOYHUKOB M 0a3 MaHHBIX, MPEJCTABIATH e B TpeOyeMoM (opmare ¢ HCIoJIb30Ba-
HHEeM HH()OPMaLMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHonoruii (OI1K-1);

CTIIOCOOHOCTBIO W TOTOBHOCTHIO MCIIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B TPO(eCCHOHANBHON e TeNbHOCTH, IPUMEHATh METO/Ibl MaTEMaTUYECKOr0 aHaJIu-
3a ¥ MOJICTTUPOBAHMSI, TEOPETUIESCKOTO U IKCIIeprMeHTanbHOro uccienosanus (OI1K-2);
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CIOCOOHOCTBIO MCIIOJIb30BaTh 3HAHUS O COBPEMEHHON (pM3NYECKON KapTHHE MUpa, Mpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEIIECTBa JJI1 IIOHMMAaHUs OKpYKaro-
1Iero Mupa u siacauii npupoasl (OITK-3);

CHOCOOHOCTBIO MOHUMATh 3HAYE€HUs! HH(POpPMALUU B Pa3BUTUU COBPEMEHHOI0 MH(OpMa-
LIMOHHOTI'O OOILIECTBA, CO3HAHWEM ONACHOCTH U Yrpo3bl, BOZHUKAIOUIEH B 3TOM IpoLecce, CIo-
COOHOCTBIO COOJIONATh OCHOBHBIC TPeOOBaHUS MHPOPMAIIMOHHOW 0€30MIaCHOCTH, B TOM YHCIIC
3alMThI rocyaapcTBeHHOM Taiiubl (OI1K-4);

BJIaJICHHEM OCHOBHBIMH METOJIAaMH, CIIOCOOAMHU M CPEICTBAMM IOJNyYCHHS, XpaHECHUS,
nepepadoTKku HMHGOpMALUK, HaBbIKAMU PAa0OThl ¢ KOMIBIOTEPOM KaK CPEJICTBOM YIIpaBJIEHUS
undopmarnueit (OI1K-5);

BJIaJICHUEM OCHOBHBIMHM METOJAaMH 3allUThl IIPOU3BOACTBEHHOI'O ME€pCOHAla U Hacelle-
HUSI OT BO3MOKHBIX TIOCJICICTBHIA aBapHid, karacTpod, ctuxuitHbix oencruii (OITK-6).

BeimyckHuK nporpaMMsl 0akajgaBpuaTa JOJDKEH 001agaTh NPogecCHOHAIbHBIMH
komnerenuusimu  (IIK), coorBercTByromuMu  Buay (BuaaM) npodeccHOoHaIbHON
JeSITeIbHOCTH, Ha KOTOPBIN (KOTOPbIE) OPUEHTHPOBAHA ITporpamMma OakajiaBpuara:

NPOU3BOACTBEHHO-TEXHOJIOTHYECKAsA AeATeJbHOCTh:

CIIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJIOTMYECKUM MPOIIECC B COOTBETCTBUU C pErjlaMeH-
TOM U HCHOJIb30BaTh TEXHUUECKUE CPEJICTBA I U3MEPEHHs] OCHOBHBIX MapaMEeTPOB OMOTEXHO-
JIOTUYECKUX MPOLIECCOB, CBOUCTB ChIpbs U npoaykimu (ITK-1);

CHOCOOHOCTBIO K pealli3alluy U yIpaBlieHHIo OnorexHosornyeckumu npoueccamu (I1K-
2);

TOTOBHOCTbHIO OLIEHUBATh TEXHUYECKHUE CPEICTBA U TEXHOJIOTUU C YUETOM IKOJIOTHYe-
ckux nocneacTBuil ux npumenenus (I1K-3);

CIIOCOOHOCTBIO 00€CIIeUNBaTh BBINOJIHEHUE MPaBWJI TEXHUKU OE€30M1aCHOCTH, MPOU3BOI-
CTBEHHOU CaHHTapHH, OXKApHOU Oe3onacHocTH U oxpaubl Tpyaa (I1K-4);

HAYYHO-HMCCJIeI0BATeIbCKAS 1eSITeIbHOCTh:

CHOCOOHOCTBIO paboTaTh ¢ HayYHO-TEXHHYECKON HMH(pOpMalMen, UCIoIb30BaTh OTeye-
CTBEHHBIH U 3apyOe)KHBIN OMBIT B ipodeccnonanbhoi aestenbuoctu (I1K-8);

BJIaJICHUEM OCHOBHBIMHM METOJIaMH M IpHEMaMM MpPOBEIEHHs HKCIEPUMEHTANbHBIX HC-
cleIoBaHUi B cBoel NpodeccroHalbHON 00JacTH; CIOCOOHOCTBIO MPOBOJAUTH CTaHAAPTHBIE U
CepTU(HUKAIMOHHBIE HCIIBITAHUS CBIPbs, TOTOBOM MPOAYKIIMM U TEXHOJIOTHYECKUX IPOLIECCOB
(IIK-9);

BJIaJICHUEM IUIAHUPOBAHMS SKCIIEpUMEHTa, 00pabOTKM M MPEJCTaBICHUS IMOJYyYEHHBIX
pesynbraroB (I[1K-10);

TOTOBHOCTBIO HCIIOJIb30BAaTh COBPEMEHHBIE WH(OPMAlMOHHbIE TEXHOJOIMH B CBOEH
npodeccuoHanbHOM 00nacTu, B TOM uucie 0a3bl JaHHBIX U MAKEThl NPUKIATHBIX MPOrpaMm
(MK-11).

4. OPTAHU3AIIUA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJTIM3ALIUA
MMPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapaKkTepucTHKA 00pa30BaTEJIbLHOM AeATeJbHOCTH

OO6pa3oBarenbHas 1€ATEIBHOCTD 10 IpOrpaMMe OakajgaBpuaTa nIpeaycMaTpUBaeT:

—  TpOBeACHWE YYEOHBIX 3aHATHI MO TUCHUTIIMHAM (MOIYJsiM) B (opme JeKiuii, ce-
MUHApCKUX 3aHATHH, KOHCYIbTAalUN, Ta00PaTOPHBIX paboT, HHBIX GopM 00yueHus, MPEayCMOT-
PEHHBIX Y4eOHBIM IJIAHOM;

—  TpOBEACHHE MPAKTHK;

— TpoOBeJEHHME KOHTPOJIS KauecTBa OCBOCHHMSI MPOTrpaMMbl OakajilaBapraTa nocpecTBOM
TEKYIIEr0 KOHTPOJI YCIEBA€MOCTH, NMPOMEKYTOYHOM aTTeCTallMM OOy4arouIuxcs, rocyAaapcT-
BEHHOH UTOTOBOM aTTECTALlUU O0YJAIOLIUXCS.

4.2. Y4eOHblii JIaH NOATOTOBKH 0aAKAJIaBPOB

VY4eOHbIi TIaH NOArOTOBKM OakajaBpOB pa3pabOTaH B COOTBETCTBUU C TPEOOBaHUSIMHU
®denepanbHOTO rocy1apcTBEHHOr0 00pa30BaTEILHOIO CTAHJapTa IO HANPABJICHUIO MOJATOTOBKU
19.03.01 — buoTexHONOTHS, YTBEpKICHHOMY MpHKazoM MUHHCTEpCTBA 00pa30BaHUS M HAYKH
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Poccutickoit @enepanun ot 19.03.2015 Ne 193. B yueOHOM 11aHe oTOOpa)keHa JJOTHYECKast MO-
CJIEZIOBATENILHOCTh OCBOCHMS LUKIOB U pa3aenoB OOIl (aucuuming, NpakTUK), oOecriednBao-
nmx (opMHUpPOBaHHME KOMIIETEHIMM. YKa3aHa oOmias TPyAOE€MKOCTh AHUCUHUIUIMH, MOMYJIEH,
NPaKTUK B 3a4E€THBIX CIUHMIIAX, & TAKXKE MX 00IIas M ayTUTOPHAS TPYIOEMKOCTh B Yacax.

VY4eOHbIi M1aH MOArOTOBKM OakanaBpoB 1o HanpasieHuio 19.03.01 — 6uorexHonorus,
npunaraercs (IIpunoxenue 1).

4.3. KanennapHblii yueOHblii rpadpuk

[TocnenoBarenbHOCTh peanu3alii MPOrpaMMbl OakajaBpuara MO TOJaM U CEeMecTpam
(BKIJIIOUAs] TeOpeTHdYecKoe oOyueHHe, MPaKTHUKH, TOCYAAPCTBEHHYIO UTOTOBYIO aTTECTallMH, Ka-
HUKYJIbI) TPUBOAUTCS B KaJleHaapHoM yueOHoM rpaduke ([Ipunoxkenue 1).

4.4. AHHOTAUMH Pad0YHX MPOTrPaMM JAUCHUIINH

4.4.1. IncunmiinHbl 00s3aTeIbHOM YacTH (0a30Bast 4acTh)
AHHOTanua padoyeil nporpaMmmbl JucuuJInHbl «MHOcTpanHbIi sa36Ik» (b1.5.01)

1 Henabo0 AUCUMIUIMHBI SBJISETCS: MPUOOPETEHUE CTYACHTaMHU O0Ield, KOMMYHUKATUBHON U
npodeCCHOHATBPHON KOMIIETEHIIMN, YPOBEHb KOTOPHIX HA OTACNBHBIX dTalax S3bIKOBOM MOATO-
TOBKU TO3BOJISIET HMCIOJb30BaTh MHOCTPAHHBIN SI3BIK MPAKTUYECKH KaK B MPOQECCHOHATBHON
(MpOU3BOACTBEHHOMN U HAyYHO) AESTENIbHOCTH, TaK U JJIs 1iesiel caMooOpa3oBaHusl.

2. B pe3yabTare udydeHus AUCHUIIMHBI 00YYAKOLIUIiCS 110 POrpaMMe 0aKkajlaBpuara
JAOJIZKEH: 001a0amb CIeTyIOIIMHA KOMIETEHIIMSIMH: CIIOCOOHOCTBIO UCTIONB30BaTh OCHOBHI (H-
nocodCcKkux 3HaHUM 7151 popMupoBaHus MUpoBo33pendeckoii nmo3uiuu (OK-1); cnocoOHOCTBIO K
KOMMYHHKAIIMH B YCTHOW M MMUCBMEHHOM (hopMax Ha pyCCKOM M MHOCTPAHHOM SI3bIKaxX JJIS pe-
HICHUS 33/1a4 MEKIMYHOCTHOTO U MEKKYIbTYpHOro B3aumoeiictsus (OK-5); cmocoOHOCThIO
paboTtaTh B KOMaHJie, TOJICPAHTHO BOCIIPUHUMAsI COLUANIbHBIC U KYNIbTypHbIe pasziauuns (OK-6);
BJIJIETh OJIHUM W3 HHOCTPAHHBIX A3BIKOB Ha ypoBHE mpodeccronanbroro obmenus (OK-13);
3Hnamub: 0OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCHYECKUX SIUHHII 1 OCHOBHBIE CIIOBOOOpa30Ba-
TeIbHBIE MOJIENIN; PYCCKHE SKBUBAIICHTHI OCHOBHBIX CJIOB U BBIPAYKEHUI MPOoecCHOHANIBHON pe-
YH; OCHOBHBIE IPUEMBI U METO/1bI pe)eprUpOBaHUS U AHHOTUPOBAHUS JINTEPATYPHI 110 CHELHAIIb-
HOCTHU;

Ymems: pabotaTh ¢ OpUTHHAIBLHON JTUTEPATYpOHl MO CHELMaTbHOCTH; paboTaTh CO CIOBAPEM;
BECTH JIEJIOBYIO MEPENUCKY Ha U3y4aeMOM S3bIKE; BECTU PEUYEBYIO JESATEIbHOCTh PUMEHUTEIb-
HO K cepe ObITOBOM U MpodeccHoHaNbHON KOMMYHHUKALIUH;

Braoemu: oHUM U3 MHOCTPAHHBIX SI3BIKOB (MIPEUMYIIECTBEHHO aHTJIUICKMM) Ha YpOBHE 4YTe-
HUSl Hay49HOH JHUTepaTyphl U HAaBHIKOB Pa3rOBOPHOM peuu; ¢popMaMu N1€JI0BON MEPENUCKH, Ha-
BbIKAMHU TOJTOTOBKM TEKCTOBBIX JOKYMEHTOB B YIPaBICHUECKOH [EATENIbHOCTH; OCHOBHOM
WHOSI3BIYHOM TEPMHHOJIOTHEH CIelNuaibHOCTH; OCHOBaMH pedepHpoBaHUS U aHHOTHUPOBAHUS
JUTEPATYypPHI MO CIIEHUATBHOCTH.

3. Kparkoe coaepkanue IvCHUIIITHHBI
Beeoenue. 3anaun 1 MecTo Kypca B MOATOTOBKE O0aKkaaBpa TEXHUKH M TEXHOJIOTHH.
Mooynye 1. LI pammamuueckue mpyoHocmu uzyuaemozo A3vlKa:

1.1 BugoBpemeHHble GpopMBI I1aroa.

1.2 CorsiacoBanue BpeMeH. Y CJIOBHbIE MPeAI0KeHHS.
[TpaBuiio cornacoBaHusi BpEMEH B CIIOKHBIX NMPEATIOKEHUSX.
THIbI yCIOBHBIX MIPEIOKEHUI 1 0COOEHHOCTH UX ITEPEBO/A.

Mooyns 2. I1. Ymenue memamuueckux mexcmos:

2.1. BreneHue B CeMalIbHOCTD

2.2. buorpadus [.1. Menneneera

2.3. Hayka u Hay4HBIE METOJIbI

Mooynwe 3. I11. Ilpakmuka ycmHoiul pesu no memam.

3.1. «"'oBopHuM 0 cebe,

3.2. «CTpanbl U3ydaeMoro si3bika U Poccusi»,

3.3. «PXTYVY um. JI.1. Menpeneepa.

Mooyns 4. LI pammamuueckue mpyonocmu uzyiaemozo A3vlka:
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4.1. IlpuyacTue H He3aBMCUMBII IPUYACTHBINA 000pPOT

[Ipuyactust HacTosmiero W mpomrennero BpemeHnu. Ilepdekrasie Gopmbl mpudactus. Mecto
IIPUYACTHIM B IpeMIokKeHUuU. PasnuuHble BapuaHThI NEpeBOAAa NPUYACTUN HA PYCCKUM SI3BIK.
[TpruacTHbIe 000POTHI M MPUEMBI UX TIEPEBO/Ia HA PYCCKUH SI3BIK.

4.2. NHpUHUTHB U UHPUHUTHUBHbIE KOMILIEKCHI

4.2.1. ®yakuuy HHGUHUTUBA B IPEAJIOKCHUH.

4.2.2. Komruiekc « IMEHUTENBHBIN MaeK ¢ UHOUHUTHBOM))

(Kommneke «cnmokHoe mosiexaiiiee» B CTpajaTeIbHOM 3aJiore, B IeHCTBUTEIBLHOM 3aJI0Te U B
COUYETaHMH IJ1aroJia-CBsI3KHU C IIPUIaraTeIbHbIM).

4.2.3. Kommiekc «OOBEKTHBIN MaIek ¢ HHOUHUTHBOM

4.3. MoaajgbHBI€e IJ1aroJibl H MOJAJbLHEIE CJ0BA

Mooyns 5. II. O3nakomumenvrnoe u uszyuaruiee UmeHue meKCmoe no 6blOPaHHoI cneyu-

antpHoCmuU.

[TpumepHast TeMaTUKa TEKCTOB:

5.1. «<HayuyHble OTKPBITHS MPOILLTIOTO)

5.2. «XuMHU4eCKOe MPepUsTHE

5.3. «bHOTEXHOIOTHS.

Jlexcuyeckue 0COOEHHOCTH TEKCTOB HAYYHO-TEXHUYECKOM HAIMIPABICHHOCTH. TEepPMUHOIOTHS
HAy4YHO-TEXHUUYECKOH JINTEPATYPhl HA N3Yy4aeMOM SI3bIKE.

Mooyns 6. I11. Ilpakmuxa ycmuoit peuu no memam

6.1. «CoBpeMEHHBIE TEXHOJIOTHH U MaTePHAIIBDY;

6.2. «IIpobyieMbl PKOIOTHI»

(3ammmTa OKpyKaroIen cpeibl, mpodiieMa ri1o0aIbsHOro MOTEIUICHUS ¥ ITAPHUKOBBINA Y (HEeKT,
O30HOBBIC JIBIPBI, «3EJICHAS XUMUS).

6.3. «CoBpemMeHHas J1abopaTopus».

Crunuctuyeckue 0COOEHHOCTH pa3roBOpHOM peun. Knaccudukaius pa3zivuHbIX BHIIOB BbI-
cKa3bpIBaHUs. JIeKCuueckne 0COOEHHOCTH UAJIOTUYECKON pa3srOBOPHOM peur. AKTHBHBIN U Tac-
CUBHBIM TeMaTUYECKHI CJIOBApHBII 3amac.

4. O0beM yueOHOM TUCHMILINHBI

Bcero
Bunel yue6HoI paboTh
B 3aueTHEIX enu- B akanewm.
HUIIAX yacax
O0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY ILIa- 8,0 288
Hy
KonTakTHasi padoTa - ayIMTOPHbIE 3aHATHS: 0,77 28
Jlextuu (JIek)
[TpakTrueckue 3anstus (I13) 0,77 28
CamocrositesbHas padora (CP): 6,86 247
CaMoCTOATENBHOE U3YUYEHUE PA3/AEIOB IUCHUTIINHbI 6,86 247
KonrtaktHas camocrositensHas pabora
Buabl koHTpoOJIA:
3auyer: 0,11 4
KonrTakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalUs 0,25 0,4
IToaroroBka K 3K3amMeHy 8,6




Bcero
Bunpl yue6HOM paboTh
B 3aueTHEBIX enqu- B actpom.
Huax qacax
OO0mas TpyA0eMKOCTh JMCHHMIIJIMHBI 10 Y4eOHOMY ILJ1a- 8,0 216
HYy
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 0,77 20,8
Jlexmuu (Jlek)
[Tpaktrueckue 3ansatus (I13) 0,77 20,8
CamocrositesbHas padora (CP): 6,86 185,2
CamocrosaTenbHOE U3Y49eHUE Pa3esioB JUCIUTUTUHEL 6,86 185,05
KonTakTHas camocrositensHas pabota 0,15
Buabl kKoHTpOJIA:
3ayer: 0,11 3
KoHTakTHasi paboTa — IPOMe:KYTOUYHAsI ATTeCTAIUS 0,25 0,3
IloaroroBka K 3K3aMeHy 6,45

AHHoOTanus padouell nporpamMmsl JucuMILIMHEBI «@uiaocodus» (b1.5.02)
1 Heab TMCHUILUIMHBI: TpHOOpETEHNE CTYACHTaMH 3HaHUH B obnactu ¢punocopun. Kype

COCTOMT U3 IBYX yacteil — «Mcropun ¢punocopum» u «OCHOBHBIX Ipobdiem Griocodum.
2 B pe3yabTaTe M3y4YeHUs] TMCUUILVIMHBI o0ydawumiics mo mporpamMme 0akajaBpuarta
JAOJIZKeH: 00J1aZaTh CIeAYIOIIUMU KOMIETEHIUSAMH: CIHOCOOHOCTBIO MCII0JIBb30BaTh OCHOBBI
¢unocodckux  3HaHWil g GpopMmHpoBaHHMS — MHpPOBoO33peHueckod mosuiuum - (OK-1);
CHOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE ATAIlbl U 3aKOHOMEPHOCTH HUCTOPUYECKOIO Pa3BUTHS
obmectBa st opmupoBaHus rpaxkaaHckor mosuimu (OK-2); crmocoOHOCTRIO paboTaTh B
KOMaH/Ie, TOJICPAHTHO BOCIIPHHUMAs COLUAJIbHBIC U KyIbTypHbIe pazinuus (OK-6);
3Hamb: OCHOBHOE COJIEpKaHUE TJIABHBIX (PHIIOCO(CKUX IIKOI M HAIpaBlIeHUH, IpeacTaBUTeNnei
TUX IIKOJN, CBA3b M paszauuue ux ¢uiocodpckux wuped, cBA3b HUCTOPUKO-(UIOCOPCKUX
KOHIIETIIII ¢ COBPEMEHHBIMHU MPOOIeMaMy HHIUBUIYAIbHON U OOIIECTBEHHON KHU3HH;
Ymems: moHMMaTh M aHATU3UPOBATb MHUPOBO33PEHUYECKHE, COLMAJIbHBIE U WHIWBUIYaJIbHBIE
npoOJIeMbl COBPEMEHHOHN JKHM3HU; TPAMOTHO BECTH JHUCKYCCHIO, apryMEHTHPOBAHO OTCTaMBATh
CBOIO MO3MIMIO 10 3HAYUMBIM (PHIIOCO(PCKUM MpoliemMaM COBPEMEHHOM KHU3HH, ONMMPAsCh Ha
HapaOOTaHHBIN B UCTOpUU (HIIOCODUN MaTepUal;
Braoemyw: xateropuaiabHbBIM anmapaToM H3y4yaeMOW JAUCHMIUIUHBL, (QHIOCOQCKHUMH METOJaMU
aHaJIM3a Pa3IMYHBIX Mpo0sieM, HaBbIKaMH (PUI0COPCKON KyIbTYpHl AJIs BBIPAOOTKH CHCTEMHOTO,
LIEJIOCTHOTO B3IJIsJ]a HA JEHCTBUTEIBHOCTD U MECTO HAYKU U TEXHUKH B 3TOM LIEIOCTHOU KapTH-
HE MUpa.
3 Kpatkoe coaepixanue THCHUIIHHBI

B coxepxanue Kypca BKIIOYAETCS XapaKTEPUCTUKAa aHTUYHOM, cpelHeBEeKOBOHM (uiio-
coduu, dpunocodpuu HoBoro Bpemenu u 3moxu [IpocBenienns, HEMEIKON KJIaCCUUECKOU (uiio-
couu, MapkcucTckoil ¢unocopuu, pycckoir puimocopuu, a Takke KpaTKuii 00630p OCHOBHBIX
bunocodckux HanpasineHnit XX Beka.

Bropas gacTte Kypca COAEPKUT XapakTepUCTUKY OCHOBHBIX MpoOieM ¢uiocoduu. B
ATOM pasjiesiec aHATU3UPYIOTCS KaTErOpUU OBITHSI U MaTEPUH, TPOOJIEMBI CO3HAHUS W TIO3HAHUS,
OCHOBHBIE BOIPOCH (MIOCO(CKON aHTPONOJIOTHH, COLMAIBHO-TIOIUTHYECKON (unocodhun u
bunocoun HAyKH ¥ TEXHUKH.

10



4. O0beM yueOHOM TUCHMTIHHBI

B 3aueTHBIX B akanewm.

Bunel yue6HOI paboThI €AUHULIAX Yacax
OO01asi TPy10€eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY IJIaHy 3,0 108
KonTakTHas padora - ayAnTOpHbIE 3aHATHSA: 0,33 12
Jlexuunu (Jlek) 0,17 6
[Mpaktuueckue 3ansatus (I13) 0,15 6
CamocrositesibHas padora (CP): 2,42 87
CamocTosTeIbHOEC H3YUYCHHE Pa3ICTIOB TUCIIUILUIMHBI 2,42 87

KoHrtakTHas camocTosTenbHas pabota
Buabl KoHTpOJIA:

3auer:
KonrakTHasi pa6oTa — NpoMesKyTOYHAsI aTTecTalus 0,25 0,4
IMoaroroBka K IK3aMeHy 8,6
B 3auerHbIx B actpos.
Buapl yue6HO# paboThI eqUHULIAX Yacax
OO0mas Tpy10eMKOCTh JTHUCIUIIIHHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonTakTHas padoTa - ay1uTOpPHbIE 3aHATHA: 0,33 9
Jlexuunu (Jlek) 0,17 4.6
[Ipaxtuueckue 3ansatus (I113) 0,15 4,4
CamocrositesbHast padora (CP): 2,42 65,3
CaMocTosTenbHOE U3YUCHUE PA3/IeTIOB TUCIUTLIMHBI 2,42 65,3

KonTakTHas camocrosiTenbHas pabota
Buabl koHTpOJIA:

3ayer:
KonrTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTAlUsA 0,25 0,3
I[MoaroroBka K IK3amMeHy 6,45
AHHOTanus padoyei nporpamMmsl aucuunanibl «Acropus» (b1.5.03)
1 Heassmun aucuuniaunbl  "Hcropus" — sBusiorcs: (OpMHUpOBaHHE Yy CTYICHTOB

KOMIUIEKCHOTO TIPE/ICTABJIICHUSI O pOJM M MecTe HUCTOPHHM B CHCTEME TyMaHUTAPHBIX H
COLMAIBHBIX HayK, KYJIbTYPHO-HCTOPHUECKOM cBoeoOpa3uu Poccum, ee MecTe BO BCEMHUPHO-
HCTOPUYECKOM Ipoliecce, 00 OCOOEHHOCTSIX M OCHOBHBIX 3Talax €€ MCTOPUYECKOTO Pa3BUTHS;
BBEJICHUE CTYJEHTOB B KpPYI HCTOPUYECKHX IpoOJIeM, CBS3aHHBIX C o0OJacTeio Oymymiei
npodecCHOHATBLHOMN 1eATETbHOCTH.

2 B pe3yabTrare u3yyeHHMsl AMCHUIVIMHBI O0ydawouuiics 10 mNporpamme
0akajaBpuaTa J0JKeH: 007aJaTh CIACAYIOIMMUMH KOMIETEHITUIMH: 00JI1alaTh CIIOCOOHOCTBIO:
CHOCOOHOCTBIO ~ HCMOJIb30BaTh ~ OCHOBBI  (QWIOCO(MCKUX  3HAHMA Ui (hopMUpPOBaAHUS
MupoBo33penueckord mo3uiuu (OK-1); crmocoOHOCTRIO aHAIM3UPOBATH OCHOBHBIE JTambl H
3aKOHOMEPHOCTH HCTOPUYECKOTO pa3BUTUs oOmecTBa Ui (HOPMUPOBAHUS TI'PaXKITaHCKOM
no3uiun (OK-2); ciocoOHOCTHIO HCTIOIB30BaTh OCHOBBI TPABOBBIX 3HAHMI B pa3aM4HbIX cepax
nesrenbHOCTH (OK-4); crmocoOHOCThIO K KOMMYHUKALIMU B YCTHOM M MHCbMEHHOU (opmax Ha
PYCCKOM M HMHOCTPAHHOM SI3BIKAaX JJISl PELICHUs 33aJa4 MEXIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumozeiicteus (OK-5); cnocoOHOCThIO aHAIM3UPOBATh COIMAIbHO-3HAYUMBIE MPOOJIEMBbI U
IPOLIECCHI, TOTOBHOCTBIO K OTBETCTBEHHOMY y4acTHIO B moautudeckoi sxu3nu (OK-10);
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3namb: OCHOBHBIE HAlpaBJICHUs, IPOOJEMBI U METO/BI HCTOPHUUECKOW HAYKU; OCHOBHBIE HTAIIbI
U KIIOYeBble cOObITHS HcTOpuM Poccum M Mupa; OCOOEHHOCTH PAa3BHTUS POCCHICKOTO
rocyJapcTBa, BBIIAIOLINXCS IeATeNIel OTeUEeCTBEHHOM 1 BCEOOei HCTOPHH.

Ymems: coOTHOCUTH 00OLIME HCTOPUUYECKHE MTPOLIECCHl U OTAEIbHBIE (DAKTHI; BBIABISATH CYIIECT-
BEHHbIE YEpThl MCTOPUYECKUX IPOLIECCOB, SIBIEHUN W COOBITUI; aHAIM3UPOBATH COLMAIBHO-
3HaYMMbIe MPOOIEeMbl; (OPMYIUPOBATh U APTyMEHTHPOBAHO OTCTaMBATh COOCTBEHHYIO TO3HU-
LIUIO 110 Pa3IMYHbIM po0IeMaM UCTOPUH.

Brademu: npeacTaBieHUs MU 00 UCTOPUH KaK HayKe, €e MEeCTe B CUCTEME T'YMaHUTapHOTO 3Ha-
HUSL.

3 Kparkoe conep:kanue JMCIHUIIIHHBI

Beseoenue. Hcmopus 6 cucmeme coyuanvHo-eymanumapuvix Hayk. OCHOGbl MemoooI02uy ucmo-
PUYECKOU HAYKU.

Mecro ucropuu B cucreme Hayk. lIpenmer ucropuueckoi Hayku. Ponb Teopun B nmo3Ha-
HuM npouwioro. CyuHocTs, GopMbl, PYHKIMH UCTOPUYECKOrO 3HaHMs. MICTOUHMKYU 1O OTeYecT-
BEHHOH McTopuH, ux kinaccupuxanusa. Mcropust Poccun — HeoThemiieMas yacTh BCEMUPHOH HC-
TOpUH; 0011ee U 0COOEHHOE B HCTOPUUYECKOM Pa3BUTHHU.

Mooynw 1. Ocobennocmu cmanognenus ocyoapcmeennocmu 6 Poccuu.
1.1. Hauano poccuiickoti cocyoapcmeennocmu. Kuesckas Pyco

CnaBsiHCKOE OOILECTBO B DJMOXY pAacCeleHMsl. OTHOKYJIbTYpHbIE U  COLMAJIbHO-
IIOJIMTUYECKHE MTPOLIECCHI CTAHOBIIEHUSI POCCUICKOM rOCYAapCTBEHHOCTH.

OCHOBHBIE COIMATBHO-IPKOHOMUYECKUE TPOIEeCcChl U crnernuduka ¢opmupoBanus Heo-
JaJbHBIX OTHOLIEHUM Ha Pycu.

OcobeHHOCTH CONMaTbHO-TIONIMTHYECKOTO pa3BuTusi Kuesckoit Pycu. Ilpunsitie xpuctu-
aHctBa. PopMUpOBaHKE TPABOBON CUCTEMBI.

1.2. Pyccxue 3emau ¢ XII — nauane XVI 8. Obpazosanue Poccuiickoeo cocyoapcmaa

[Tpuunnbl 000c06IEHMS 3eMeNb U KHsKeCTB. COolMaIbHO-TIOIUTHYECKAs CTPYKTypa pyc-
CKHX 3€MeJlb Mepuojia MOJIUTUYECKON pa3apobieHHocTH. POpMUPOBAHKME PA3IUYHBIX COLMO-
KYJBTYPHBIX MOJIEJIEN pa3BUTHS IPEBHEPYCCKOr0 0OIIECTBA U rOCY1apCTBa.

Momrono-tarapckoe HamiecTBue Ha Pych. Dkcnancus B 3anannyio u CeBepo-3anaaHyro
Pyce. Benukoe kuskecTBO JInTOBCKOE M Pycckoe rocynapcTso.

ConuanbHO-TIOJUTUYECKUE HW3MEHEHHS B PYCCKHX 3E€MJISIX B IEPHOJ MOHIOJIO-
TaTapCKOro roClo/ICTBA.

Crneuunduxa popmupoBanus eauHoro Poccuiickoro rocyaapcrsa. Pazsurue ¢deonanbHo-
T'O 3eMJIEBJIA/ICHUS.

ConepunuectBo KHsKecTB CeBepo-Boctounoit Pycu. IIpuunnsl Bo3BbimieHHs MOCKOB-
ckoro kHspkecTBa. IlepBbie MockoBckue KHA3bs. Jmutpuii JloHckol. KynukoBckas OutBa, e¢
ucTOpuYecKoe 3HaueHue. Ponb nepkBu B 00beAMHUTENBLHOM Iporiecce. Cepruil Pajonexxckuid.

OcobeHHocTH monuTHUecKoro ycrpoictBa Poccuiickoro rocynapcrsa. Mpan III. Bos-
HUKHOBEHHUE COCJIOBHOHM cHCTEMBbI opraHmsanuu oomectBa. MectHuuectBo. IIpeamoceuiku
CKJIaJbIBaHUSI CaMOJEP)KaBHBIX 4epT rocygapcrseHHor Biactd. Bacumuin III. Hcropuueckoe
3Ha4YeHHE 00pa3oBaHus eaquHoro Poccuiickoro rocyaapcraa.

1.3. Poccus 6 cepeoune XVI— XVl ss.

WBan ['po3HBII: NOWCK albTEPHATHBHBIX IMYTEH COLMAIBHO-IIOJIMTHYECKOTO PA3BUTHSA
Pycu. CxnagpiBaHue COCIOBHO-TIPECTABUTEILHOW MOHAPXUU U €€ OCOOCHHOCTHU 0 CPAaBHEHHIO
co crpanamu 3ananHoii EBpornbl. 3emckuit Cobop. M36pannas Pana. Pepopmsbr 50-x rogoB XVI
Beka U ux 3HaueHue. Cynebuuk 1550r. Crornaseiii Cobop 1551r. [pucoeaunenne k Poccun
[ToBomxbs, [Ipuypanss u 3anagHoit Cubupu. JInuBoHCcKast BoitHa: 11enu ¥ IpUYMHBI Heyaad. Orn-
pPUYHHHA: IPUYMHBI, CYLIHOCTb, MOCIEACTBUA. X034licTBeHHOE pa3openue 70-80rr. XVI B. Ora-
bl 3aKPETOIIeHUsI KpecThsiHCTBA. DopMupoBaHue ohUIIHATbHON HIE0JIOTHH CaMOJIEP/KaBHsL.

«CMyTHOE BpeMmsi»: ocllabjieHHe TOCYAapCTBEHHBIX Hayaj, MOIBITKa BO3POXKAECHUS Tpa-
JUIUOHHBIX («IOMOHTOJIbCKUX)») HOPM OTHOIICHHUN MEX]y BJIAcThio U obOmecTtBoM. [IpaBienue
bopuca I'ogynosa. JIxenmurpuii 1. bospckuii naps Bacunnii [lyiickuit. Boccranue U. bonor-
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HukoBa. Jhxeamutpuii 1I. denomen camo3BancTBa. [lonscko-mBeackas nuaTepBenus. Cemuoo-
ApIIUHA, OKKynanus MockBbl. Ponb H

apoOJHOI0 OMOJIYEHHUS B OCBOOOKIeHIH MOCKBBI 1 U3rHanuu uyxezemies. K. Munun u /1. Ilo-
*)apckuii. 3emckuit cobop 1613r. Bonapenue nunactun PomMaHOBBIX.

Teppuropus u HacesneHnue crpansl B XVII B. Biausaue nocnenctsuii «CMyTHOro Bpeme-
HU» Ha 3KOHOMHYecKkoe pa3Butue Poccun. Passurue Gopm (eonanbHOro 3emieBiaieHust U Xo0-
3siictBa. CobopHoe Ynokenue 1649r.: ropuanueckoe opopMiieHHE KPEIOCTHOTO MpaBa U CO-
cioBHBIX (PyHKIMI. PocT oOmiecTBeHHOrO pas3zieneHuss Tpyna M ero cnernuanusamnus. [lepBoie
MaHy(akTypsl 1 ux xapakrep. Hauano ¢opmupoBanus Bcepoccuiickoro pbiHka. SIpmapku. Pas-
BUTHE BHYTPEHHEH U BHEIHEH TOProBIM. YKpeIUIeHHEe KyreuecTsa. HoBOTOpProBslii ycTas.

IlenTpanu3zanus BIacTH, Hauauo nepexosa k adcomortusmy. IIpekpaienue aearenbHOCTH
3emckux cobopoB. M3menenune ponmu bosipckoit [Iymer. LlepkoBs u rocynapcro. LlepkoBHBIN
PacKoJL

«byHTamnbi Bex». [IpnunHel MmaccoBeIX HapoAHbIX BeIcTyuieHu B X VII B. ['oponckue
OyHTbl. Boccranue noj npeasoaurensctsoM C. Pa3suHa: nmpudnHBL, OCOOEHHOCTH, 3HAYEHUE U
IIOCJIEICTBHUS.

Mooynw 2. Poccuiickaa umnepusa ¢ XVIII- nauane XX e.
2.1. Poccuiickoe cocyoapcmeo 6 XVIII éexe — 6exe modepruzayuu u npoceeujeHus

XVIII Bek B eBponenckon 1 MupoBou ucropuu. Poccust u EBporia: HOBbIE B3aUMOCBS3U U
pa3nnyus.

Ietp I: 60pbba 3a npeobpazoBaHue TpauLMOHHOrO oduiectBa B Poccun. OcHOBHBIE Ha-
IIPABJICHUS] «EBPONEU3ALMN» CTPAHbl. DBOJIOLNS COLMAIBHON CTPYKTYpbl oOuiecTBa. BHemHss
nonutuka Iletpa I, e€ cBsA3b ¢ nmpeoOpazoBaHUSIMU BHYTPU CTPAHBbI.

Pedopwmet [etpa I kak mepBast mOIBITKA MOJICPHHU3AINH CTPAHBI, €¢ 0COOCHHOCTHU. Pa3Bu-
THE IPOMBILUICHHOCTH. Y CUJIIEHHE POJIM TOCYJapCTBa B HApAIlMBAHUU ITPOU3BOIUTENIBHBIX CHJ
ctpanbl. KoHnenuust MmepkantunusmMa u e¢ peanusanus B Poccun. Co3nanue perynspHoil apmMuu
u ¢uora. AnmuHHCTpaTtuBHas pedopma. LlepkoBHas pedopma. Tabenb o panrax. boprba ¢ KoH-
cepBaTHBHON onmosunuei. OdopmieHne aOCOTOTH3MA, OCHOBHBIE YEPTHl U HCTOPUYECKOE
3HadyeHue. lIpososrnamenue Poccum wmmnepuen. YIpoueHHE MEXKIYHApOJHOTO aBTOPUTETA
CTPaHBI.

JIBOpLIOBBIE ITEPEBOPOTHI, UX NMPUYUHBI, COLUAIBHO-TIOJUTUYECKAs CYIIHOCTh U MOCIE-
crBus. daBoputusm. Pacmmpenue npuBwiernii nBopsHcTBa. JlanmpHeiias OropoKpaTH3alus
rocanmnapara. BHemHss nonutrka Bo BTopoil uerseptu — cepeaune X VIII Beka.

Exarepuna II: uCTOKM M CyIIHOCTH IyalM3Ma BHYTPEHHEU NMOMUTHKU. «lIpocBemieHHbli
abcomotu3amy. Cekynspusaius 1epKOBHBIX 3eMelb. YI0KeHHass KoMuccus. KpecThsHCKHIT BO-
npoc. Poccuiickas MbICib U KyJabTypa B ipegasepun HoBoro spemenu.

Haponnoe Bocctanue nmox npensoautensctBoM E. IlyraueBa (mpeamochuiku, Xapakrtep,
OCOOEHHOCTH, MECTO B HCTOpPHWHU). YKpEIUICHHE TOCYIapCTBEHHOro amrmapara. ['yoepHckas pe-
¢dopma. CocnoBnas nonutuka Exatepunst I1. HoBblil topuauueckuii craTyc 1BOpsSHCTBA.

Bremnsas nonmutuka Poccun Bo Bropon nonosune X VIII Beka. JlanbHelmee pacmmpenne
rpa"ul Poccuiickon ummnepuu.

MapcTBoBanue [laBna I. IlombITka OrpaHuyYeHns TBOPSHCKOW BJIACTH CAMOJEPKABHBIMU
CPEICTBAMU. Y KECTOUEHHUE MOJIUTHYECKOTO peXKUMa.

Pycckas kynbrypa XVIII Beka: OT IETPOBCKUX MHULIMATUB K «BEKY IIPOCBEILICHUS.

2.2. Poccus ¢ XIX cmonemuu

[Ipomebinennsiit mepeBopoT B EBpone u Poccun: obmiee n ocobennoe. Baxneitmue yc-
JoBuUs nepexona Poccun k MHAYyCTpHaIbHOMY OOIIECTBY — pPElIEHHE KPECThSIHCKOrO BOMpoOca U
OTrpaHHYEHUE CaMOJIepKaBUsl.

KpecTpsiHCcKuii Bonpoc: aTansl pemeHus. Ilepsbie ToACTyIbl K OTMEHE KPENOCTHOIO Ipa-
Ba B Havaie XIX B. Yka3 1803r. o «cBoOoaHBIX Xyebomamax», yka3z 1842r. o0 «00si3aHHBIX
kpectbsiHax». Pedopma I1. JI. Kucenesa. Perienne kpecTbsIHCKOTO BOIIPOCa B MEPHOJ MTPABICHUS

13



Anekcannpa II. [Ipeamnocbuiku 1 IpUYUHBI OTMEHBI KPEroCcTHOTO TipaBa B Poccuu. «Manudect»
19 depans 1861r. u «llonoxeHus»: uX cojep:kaHue, 3HaYeHUE, BO3ACUCTBIE HA Pa3BUTHE I10-
pedopmenHoit Poccum.

ITonbITkM peopMUPOBAHUS CUCTEMbI TOCYIAapCTBEHHOIo ynpasieHus. [Ipoextsl nube-
panpHBIX pedopm M. M. Cnepanckoro u H. H. HoBocunbiiea nmpu Anekcanape 1. Mzmenenue
nojguTHdeckoro kypca B Hauane 20-x rr. XIX B. Buyrpennsas nonuruka Huxonas I. Ykpennenue
camozep)kaBHOM BiacTH. JlanpHeias neHTpanu3auus, OHOPOKpaTH3alMs TOCYAapCTBEHHOTO
ctpost Poccun. Ycunenue penpeccuBHbIX MED.

Pedopmer 60-70-x TT. B 00J1aCTH MECTHOTO YIIpaBIEHUs, CyJa, apMUH, Tieyatu u ap. Mc-
TOpUYECKoe 3HaYeHue npeodpazoBanuii 60-70-x rr. «Kontppedopmb» Anekcanapa III.

Oo6mectBenHoe nBrwkenne B Poccun XIX Bexka. @opMupoBaHUE TPEX TEUCHUM: KOHCEP-
BaTHBHO-OXPAaHUTEIBHOTO, THOEPATBHOTO U PATUKAILHOTO.

KoncepBaruBno-oxpanurenbHoe HanpasieHue. H. M. Kapamsun. C. I1. [lleBsipes. M. I1.
[Torogun. M. H. Karkos. K. II. ITo6enonocues. Jl. 1. Unosaiickuii. C. C. YBapos. Teopus
«0pUIMATBLHON HAPOJHOCTHY.

JIubepanbHoe Hanpapnenue. Mneiinoe nacienue I1. 5. Yaamaesa. 3amaHUKH U CIIABSHO-
¢unel. K. /1. Kagenun. b. . Yuuepun. A. U. Komenes. K. C. AkcakoB. CTaHOBIEHUE UEOTIO-
UM pycckoro ymbepanusma. JlnbepaibHas Oropokparus u e¢ poiib B pepopmax 60-70-x rr. XIX
B. 3emMckoe aBukeHre. OCOOEHHOCTH POCCUICKOTro arlepain3ma.

PanukanpHoe nanpasienune. Hauano ocBoOoautenbHoro apuxeHus. [lexadpuctel. dop-
MHUpPOBaHUE UJEOJIOTUU JekaOpu3ma. DBoironus aBmxeHus: «Corwo3 cnaceHus», «Corwo3 6iaro-
neHctBus», CesepHoe u FOxxHoe 06mecTBo. OCHOBHBIE POrpaMMHbIE JOKYMEHTBI. BoccTanus B
[TerepOypre u Ha tore. [IpHuuHBI HOpa)KeHUs ¥ 3HAUCHHUE BBICTYIUIEHUS eKaOpucToB. [lonbITku
MPOJODKHUTE Tpaauiuio nexadpuctoB. Kpyxku 20-30-x romo XIX B. [Ipearnocsiiku U ucTou-
HUKM couuanu3ma B Poccun. «Pycckuit connanusm» A. W. I'epuena u H. I'. YepHblimeBckoro.
[Terpamesusl. C. I'. HeuaeB u «neuaeBumna». Haponuuuectso. M. A. bakynus. I1. JI. JlaBpos.
IT. H. Tkaues. [lonnTuyeckue TOKTPUHBI U PEBOJIIOLUOHHAS JEATEIBHOCTh HAPOJHUYECKUX Op-
raam3aiuii B 70-x — Havane 80-x rr. XIX B. JIuGepansubie Hapogauku 80-90-x romgos. Cra-
HOBJNIeHHE pabouero aBmxeHus. Odopmienne mapkcuctcekoro Teuenus. I'. B. Ilnexanos. B. U.
VabsiHOB (JIenun).

Buemnss nonutuka Poccun B XIX B. IIpuunnbel OteuecTBeHHON BOWHBI 1812r. 3Haue-
Hue nobensl Poccun B BoiiHe npotuB Hamoneona u ocBoboautensHoro noxoaa B EBpony. Poc-
cuiickoe camoepkaBue U «CasmieHHbI Coro3». BocTounslil Bonpoc u ero peuienue B XIX Be-
ke. Poccus u Hapoast CeBepHoro Kaskaza. KpeiMckas BoliHa, e¢ mpuuuHbl U nocneactsus. lo-
mutuka Poccun Ha JlaneHem Boctoke. Ilponaxa Ansicku. Ilpucoenunenue Cpenneid A3um K
Poccun.

Pycckas kynbrypa B XIX B. O011Me JOCTHXKEHUS U TPOTHUBOPEUHSL.

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

Teppuropus u Hacenenne Poccun B Hawanne XX Beka. ColuaiibHas CTpyKTypa.

Oco0eHHOoCTH COMaTBbHO-PKOHOMHUYECKOTO pa3BuTHs Poccuu B Hauane XX Beka. O0b-
eKTUBHasI MOTPEOHOCTh MHIyCTpUAIbHON MoaepHU3anuu Poccun. Y cunenue rocy1apcTBEHHOTO
perynupoBanus skoHoMHuKH. Pedopmel C. HO. Butre. Pycckas nepeBnst B Hauane XX Beka.

CootHomeHne noiautuueckux cui B Poccun B Hawane XX Beka. Hapacranue kpusuca
camojepkaBud. [lepBas poccuiickas peBOJIOLUS: MPUYHHBI, XapaKkTep, OCOOCHHOCTH, JBHKY-
M€ CWIIbI, ATamnbl, 3HaueHue. Manudect 17 oktsi0ps 1905 r. Obpa3zoBaHue MOJUTUYECKUX Tap-
TUH, WX TeHe3Mc, Kiaccuukaius, nporpamma, TakThka. ['ocymapcTBeHHas ayma Hayana XX
BEKa — IIEPBBIM OMNBIT POCCUMCKOTO MapiaaMeHTapu3Ma. TpeTbeMIOHbCKas MMOJUTHYECKAsT CHCTEMA
(1907-1914): Bnacte u oOmecTBo. CTOJBIIMHCKAs arpapHas pedopma: IKOHOMUYECKasl, COIIH-
aJbHAsl U MOJIMTUYECKAs! CYIIIHOCTh, UTOTH, TIOCTEICTBHUS.

IlepBasg mupoBas BoliHa U ydactue B Hed Poccuu. BiusHue BOWHBI Ha COLIMAJIIBHO-
HKOHOMHUYECKOE U noJauTndeckoe pa3sutre Poccun. Kprsuc Binactu B rofsl BOMHBI M €70 UCTO-
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ku. Briusinue BoiiHbI Ha mpuOIMKeHne o0IIeHallMOHAIBHOTO Kpu3uca. Poccust HakaHyHe peBo-
JIOLIUY.

[Tobena deBpanabCKOil PEBONIONUN M KOPEHHBIE HW3MEHEHMSI B TOJUTHYECKON >KU3HU
ctpanbl. BpemenHnoe npasurensctBo U [lerporpanckuii Coser. Ilonutuueckue napTum B ycio-
BUSX JBOeBIacTus. AubTepHaTuBbl pa3Butuss Poccum mnocne @eppansa. CouumanbHo-
HPKOHOMHUYECKAs MONUTHKA HOBOM BiacTu. Kpusucel Biactu. KopHUIIOBCKOE BBICTYIIJIEHUE U €TI0
pasrpom.

3.1. @opmuposanue u cywgnocms cosemckozo cmpos (1917-199122.)

Bonbmesucrckas crparerus: npuunHbel modeasl. [loaroroBka u modeaa OKTAOPHCKOTO
BoOpykeHHOTO Bocctanusa B llerporpane. II Becepoccuiickuii cbe3n COBETOB M €ro pelIeHHUS.
DKOHOMUYECKAsi U COIMaIbHAast MOJUTHKA OoJbIneBUKOB. Hauano ¢opmupoBanus ogHONApTHIA-
HOM moyiuTHYecKor cucteMbl. Pocriyck YupeautenbHoro cobpanus. Koncturymus 1918r. bpe-
CTCKHI MUD.

I'paxxnanckass BOWHA: MPUYMHBI, 3TAlbl, PACCTAHOBKA CHJI, PE3YyJbTaThl U MOCIEICTBHUS.
WuTepBeHIMs: TpUYHHbL, GOopMbl, MaciiTad. Mneonorus, moauTuKa, IpakTUKa «BOCHHOTO KOM-
MYHHU3Ma».

[lonoxxeHne  cTpaHbl MOCIAE€  OKOHYAHUS  IpakJaHCKOM  BoiHbL.  ColuanbHO-
SKOHOMHYECKUN U MOJMTUYECKUI KPU3UCHI B cTpaHe Ha pyoexe 1920-1921rr. [lepexon k HOBOM
SKOHOMHYECKOW monuTHKe. CYIIHOCTD, LENH, pealn3anus, IPOTHBOPEUHs, Cy1b0a U 3HAYCHHE
HOIla. YTBepxxaeHue oqHONAPTUHHON MOJTUTUYECKON CUCTEMBI.

HarnmonansHO-rocy1apcTBEHHOE CTPOUTENBCTBO B 20-¢ TT. Jluckyccuu 06 oOpazoBaHUM
CCCP. I cve3n CoseroB CCCP, ero pemenus u mecto B ucropuu. Koncrturyuus CCCP 1924r.

[Momutrueckast 6oprba B maptuu u rocynapcerse. [locnennue padorer B. U. Jlennna o
BHYTpeHHEl W BHemHel nonutuke Coserckoro rocynapctsa. Bozseimenue WM. B. Cranuna.
Bboprba ¢ ommo3sunmel mo Borpocam pa3Butus crpanbl. CeepreiBanue HOIla, kypc Ha cTpown-
TEJIBCTBO COLIMAJIN3MA B OJIHOW CTpaHe.

CCCP B roap! nepBbix nstuietok (konen 20-x rr. — 30-e 1r.). @opcupoBaHHOE COLUAIN-
ctuyeckoe crpoutenscTBO B CCCP. MHayctpuanuzanus: NpearnocbUlKi, HCTOYHUKHA HAKOILIE-
HUS, METOJ], TEMIIbI, pe3ysbTarhl. [lonUTHKa CIIOMIHON KOJIIIEKTUBU3ALUU CEJIBCKOTO XO3SHCT-
Ba, €¢ MPUYMHBI, SJKOHOMUYECKHE U COLMaNIbHBIE MOCeACTBUs. LleHa «OonbIIoro ckayka.

®dopmMupoBaHue pexuMa JMUHON BiacTu CTanuHa U KOMaHIHO-aMUHUCTPATUBHOM CHC-
TEMBl YIIpaBJIeHHUA rocygapcrtsoM. CpallluBaHHWE MAapTHUMHBIX M TOCYJApCTBEHHBIX CTPYKTYD.
Homenxknarypa. Ponb u mecto CoBeToB, mpocoro30B, Cy/1eOHBIX OPraHOB M NMPOKYpaTyphl B
CO3/aBacMOM TOTAJIUTApHON noauTHdeckoi cucteme. KaparenbHble opransl. MaccoBble pernpec-
CHUH.

[Tpobnema maccoBoit moaaepxku coBerckoro pexxuma B CCCP. Yuudukauus obmect-
BEHHOM >KM3HH, «KYJIbTYypHasi peBomonus». boprba ¢ nHakombiciueM. CONpPOTUBIECHUE CTAIU-
HU3MY U IPUYUHBI €70 NnopakeHusi. OTHOIIEHHE rOCy1apcTBa K PEIUTHN.

Bremnss nomutika CCCP B 20-30-e rr. [lepBbie maru coBeTckoii qurutoMatun. ['enyas3-
ckas KoHgpepeHus. MexnyHapoanoe npuzHanue CCCP. OOoctpeHue moauTHyeckon obcra-
HOBKHU B EBpore HakaHyHe BTOpoil MHpoBOi BOHHBL. [lepBrie BoeHHBbIE KOHMIUKTH. MIOHXEH-
CKO€ COTJIalllEHUuE U €r0 BIMSHUE HAa MEKIyHapOHOE NoJjiokeHue. Heynaun neperoBopoB Mex-
ny CCCP, Anrnueii, @pannuein o npeaoTBpamieHud BoiHbl. COBETCKO-TEPMAHCKUN MAKT O HE-
HanaJeHUN: IPUYUHBI, TocieAcTBUsA. COBpEMEHHBIE CIIOPBI O MEXKIYHAPOAHOM Kpusuce 1939 —
1941 rr.

CCCP Bo BTOpoi#1 MupoBoil u Bennkoit OreuectBeHHOM BoiHe. Pemarommii Bkinaa Co-
Berckoro Coro3a B pasrpoM ¢ammusma. [Ipuunnsl u nena nodensl. Yuacrue CCCP B BoiiHe mpo-
TUB Snonun. toru u ypoku BTOpoi MUPOBOM BOWHBI.

N3MeHeHne COOTHOILIEHUS CUJI B MUPE MOCIIE BTOPOM MUPOBOM BOWHBI. Havano «xosmon-
Hoil BoMHBI). CCCP u CIIIA. CCCP u crpansl Bocrounoit Esponbl. Co3ganue «conuanuctuye-
ckoro jareps». Tpyanoctu nocneBoenHoro pazsutust CCCP; BoccTaHOBIIEHHE HAPOIHOTO XO-
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3scTBa M IUKBUAALMA aToMHON MoHonoyinK CIIIA. YxkxecToueHne NOJUTHYECKOTO peKuMa U
MJIE0JIOTUYECKOTO KOHTPOJIs. HOBBIN BUTOK MacCOBBIX PENPECCUH.

[TepBoe mocnecranuHckoe aecatuierne. PegopmaTopckue moucku B COBETCKOM PYKOBO-
nctBe. [lombITkH OOHOBIIEHUSI «TOCYNAPCTBEHHOTO COIUATM3MAY. DKOHOMUYECKHE PedOpPMBI,
nonbITKU nepeBojia SkoHOMUKU CCCP Ha MHTEHCUBHBIM NyTh pa3BuTusd B ycioBusax HTP. XX
cbe3n KIICC u ocyxxnenue kynbpTa auunoctu CranuHa. Peabunmurarus epTB pernpeccuil u ae-
nopranuii. Homenknarypras «mmoepanuzamnusy. «OTTenenby» B 1yxoBHOU cdepe. [Ipuunnbl 3a-
MEJUICHHUS] TEMIIOB 9KOHOMHYECKOTO U COI[MAIBHOTO pa3BuTHs B Hadane 60-x rogos. XXII cbe3n
KIICC u xoHuenmus «mnepexoia OT Coluanu3Ma K KOMMYHHU3MY». BHEIIHSS MOJUTHUKA B TObI
«OTTeMeNny»: Hayallo mepexoia OT KOHPPOHTALMU K pa3psaKe MEKIyHapOIHON HAPSHKEHHOCTH.
Kapu6ckwuit kpuzuc (1962 r.): modena moJuTHYECKOTO peain3Ma.

CMmeHa BIacTé M MOJIMTHYECKOTO Kypca B 1964 r., skoHOMHYecKHe pedopMbl cepeHbBI
60-X romoB, IPUYMHBI MX HE3aBEPIICHHOCTU. Biacte m obmectBo B 1964 — 1984 rr. Kpusuc
TOCIOJCTBYIOIIEH HUACOIOTUU. IIpUYMHBI MMOJIUTUKKA OTPaHUYECHUM M 3alPETOB B KYJIbTYPHOU
s)ku3Hu CCCP. JluccuaeHTcKoe NBUKEHUE: MPEANOChUIKU, CYIIIHOCTh, OCHOBHBIE ATallbl Pa3BH-
tus. Hapacranue Kpu3nCHBIX sIBIIEHUH B cOBETCKOM oOiectBe B 70-e — cepenune 80-X roios.
Buemnss nonutuka CCCP B koHie 60-x Hauane 80-X IT.: OT pa3psiKu K 0OOCTPEHUIO MEXIY-
HapoiHOM 00cTaHoBKU. Pa3paboTka [IporpamMmmel Mupa u e¢ peanu3zanus. BBog COBETCKUX BOKCK
B A(raHucras u ero nocjiaeCTBuUs.

Kypc Ha pagukanbHoe 0OHOBIIEHHE COBETCKOTO obOmiectBa. «llepecTpoiika»: CyIIHOCTD,
LM, 3aa4l, OCHOBHBIE 3Talbl, pe3ysbTarbl. HOoBblE CTPYKTYphl rOCYJapCTBEHHOH BJACTH,
niepBbie che3abl HapoaHbiX AemyTatoB CCCP, HOBBIC OOIIECTBEHHBIC TBIIKEHUS M IMOJIATHYC-
CKHE MapTHH, mpe3usieHTcKas popma npasineHus. «HoBoe moauTHYECKOE MBIIIICHHE» U U3Me-
Henue reonoymtrdeckoro noyoxkenuss CCCP. I'KUII u kpax commamuctiaeckoro pedopmarop-
ctBa B CCCP. Pacnan CCCP, nmpekpamenue cymectsoBanusi KIICC. O6pazoBanue CHI'.

3.2. Cmanoenenue H060I poccuiickoi 2ocyoapcmeennocmu (¢ 1991- no nacmoswee epems).

Bnytpennss nonutuka Poccuu. JInGepanbHas KOHUEMIUS POCCHICKUX pedopM: mepe-
XOJl K PBIHKY, (OpMHUpOBaHUE TPAXKIAHCKOrO 00IIecTBa U MpaBoBoro rocyaapcra. «lllokoBas
Tepanus» dKoHoMHUeckux pedopm B Hauane 90-x rogoB. Koncturynmonnsiii kpusuc B Poccun
1993 r. u gemonTtax cucremsl Biactu CoseroB. Koncrtutyuus Poccuiickoit denepanuu 1993 r.
[TonmuTryeckue mapTuu M OOIIECTBEHHBIC JBMXKEHUsT Poccuu Ha coBpeMeHHOM JTare. MexHa-
[IMOHANIbHBIE OTHOIIEHUs. YeueHckas BoitHa. Hayka, KyiapTypa, oOpa3oBaHHe B PHIHOYHBIX YC-
noBusix. ConuanbHas IieHa U TepBbie pe3ynabTarsl pedopm. [lonuTudeckue maptuud U oOIIECT-
BEHHbIE ABMXEeHUs Poccun Ha cOBpeMEHHOM JTare.

Poccus B Hauane XXI Bexa. CoBpeMeHHbIE TPOOJIEMbI UeJI0BEUECTBa U posib Poccuu B ux
pemieHun.  MojepHu3anus ~— OOIIECTBEHHO-TIONUTUYECKUX  OTHomeHui.  CouuanabHO-
sKoHOMHUYecKoe nojoxkenue PO B nepuon 2001-2008 roga. MupoBoii pUHAHCOBBIM 1 IKOHOMU-
yeckuid kpusuc U Poccusi. Buemnsis nonutuka Poccuiickoit @enepanuu B 1991 — 2011 rr.
[Tpuntumnel BHENTHEN OMUTUKHU. Poccust v cTpaHbl nanbHero 3apyoexkbsi. OTHOIIEHHS CO CTpa-
Hamu CHI'. Poccust B cucteMe MUPOBOM SKOHOMHMKHN M MEKIYHAPOIHBIX CBS3EH.

4. O0beéM yueOHOM TMCHHMILINHBI

B 3auetHbIx B akanem.
Buner yae6HOM paboTh eIUHULIAX Yacax

O0masi Tpy10eMKOCTh JUCHUILVIMHBI 110 Y4eOHOMY IIAHY 2,0 72
KonTakTHas padoTa - ay1uTOpPHbIE 3aHATHS: 0,22 8
Jlexrum (Jlex) 0,22 8
[TpakTunaeckue 3ansarus (I113) 0 0
CamocrositesbHan padora (CP): 1,53 55
CamocTosATenbHOE U3yYSHHE PA3IeNIOB TUCIIUIUINHBI 1,53 55
KonrtakTHas camocTosiTenbHas padboTa
Buabl KoHTpOJIA:
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3auer:
KonTakTHas padoTa — NpoMe:KyTOYHasl aTTeCTAlUS 0,25 0,4
IMoaroroBKa K IK3aMeHy 8,6
B 3auerHbIx B actpos.
Bupl yueOHO# paboTh eIMHULIAX Yacax
O01masi TPy10eMKOCTb TUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 2,0 54
KonrakTHasi pa6oTa - ayiuTOPHbIE 3aHATHSI: 0,22 5,9
Jlextuu (JIek) 0,22 5,9
[Ipaktrueckue 3ausatus (113) 0
CamocrositesbHas padora (CP): 1,53 41,3
CamocTosTeIbHOEC H3YUYCHHUE PA3/ICIOB AUCITUTLIHHBI 1,53 41,3
KonTakTHas camocrositensHas pabora
Buabl KoHTpOJIS:
3auer:
KonrakTHasi pa6oTa — NpoMesKyTOYHAsI aTTecTalus 0,25 0,3
IloaroroBKa K 3K3aMeHy 6,45

AHHOTanus padoyeil NporpaMMsl JMCUMIIMHBI «PU3ndecKkas KyJabTypa H CIIOPT»
(b1.5.04)

1. Ieab TMCUMIIMHBI: OBJIQJICHUE METOAOJIOTHEH HAYYHOTO MO3HAHUS (PU3NICCKOU KYIBTYPhI
U CIIOPTA; CUCTEMOM MPAKTUUYECKUX YMEHUN U HaBBIKOB, 00ECIICUNBAIOIINX COBEPIICHCTBOBAHUE
NCUXO(PU3NUECKUX CIIOCOOHOCTEH; 3HAHME HCTOPUYECKUX, HAYYHBIX U TMEJArOTHYECKUX OCHOB
buznyecKoil KyabTyphl, COpTa M 3A0pPOBOro obpasza >kKu3HH; (GOPMUPOBAHHWE MOTHUBALIMOHHO-
[IEHHOCTHOTO OTHOMICHUS K (PU3MUECKOM KYIbType, (U3NUECKOMY COBEPIICHCTBOBAHHUIO U Ca-
MOBOCIIUTAHUIO, YCTAHOBKA Ha 3JI0POBbIN 00pa3 KU3HHU.
2. B pe3yjbTare M3yYeHHs TUCHUILUIMHBI 00yYalOlIMiics MO MporpaMMe OakajiaBpuarta
JA0JI2KeH 005afaTh CIeAYIOIUMU KOMIETSHIIMSIMUA: CIIOCOOHOCTBIO K CAMOOPTaHU3alluu M CaMo-
oOpazoBanuio (OK-7); cnocoGHOCTBIO MCIIONIB30BaTh METOJbI U CPENCTBA (PU3MUYECKON KYIbTYpPbI
JUTsl 0OecTiedeHus MOTHOIEHHOM colanbHoi U mpodeccronansHoi nestenbHoct (OK-8); Bia-
JIETh CPEJICTBAMH CaMOCTOSITEILHOTO, METOMYECKH MPABUIIBHOTO MCIIOIB30BAHUS METOMI0B (pu-
3UYECKOr0 BOCIUTAHUS U YKPEIUICHUS 3/I0POBbs, TOTOB K JOCTHKEHHUIO JOJDKHOTO YPOBHS (u-
3UYECKOM MOATOTOBJIICHHOCTH JIJIsl 00€CTIeUeHUs TIOJIHOLIEHHON COIMaIbHOM M TpodeccuoHalb-
Ho# nesitenbHocTH (OK-14).

B pe3ynbrate u3yueHus: AMCUUTUINHBL «Du3nyecKkas KylnbTypa U CIOpPT» OakaiaBp A0J-
JKEH:
3Hamb: HAyYHO-TIPAKTUYECKHNE OCHOBBI (PM3MUECKOU KYJIBTYPHI U CIIOPTA, TYPU3Ma U 370POBOTO
o0pa3a *KHU3HU; COIMATbHO-ONOIIOTHYECKNE OCHOBHI (DM3MUECKON KYIbTYpPhl U CIOPTA; UCTOPH-
YECKHE OCHOBBI (PM3UUECKON KYIBTYpPhI U CIIOPTA; UCTOPHUIO (U3HUECKON KYIBTYpPhl U CIIOPTA,
UMETh MPEICTABICHHE O 3HAYUMBIX CIIOPTUBHBIX COOBITUAX HE TOJIBKO CBOEH CTpaHbI, HO U MH-
POBOTO YpOBHSI; BaKHEHIIINE AOCTHKEHMsI B 001acTu crnoprta; cnopTuBHble Tpaauuuun MXTU-
PXTY um. /1.1. Menaeneesa, IOMHUTH O MOJBUIaX CHOPTCMEHOB B roJibl BEIMKOM OTEYECTBEH-
HOM BoWHBI 1941-1945 rr.
Ymems: mpuUMEHSTh TIOJIyYeHHBIE TEOPETUUECKHUE 3HAHUS B TTOBCEIHEBHOM, 00pa30BaTEIHLHON U
MPOPECCHOHAIBHON JIEATEIbHOCTH; CaMOCTOSITEJIbHO COBEPIICHCTBOBATh W Pa3BUBATh CBOM
KYJIBTYPHBII YPOBEHb B 00JIACTH UCTOPHH (PU3NIECKON KYIBTYPHI U CIIOPTa; ONEPUPOBATH TEMa-
TUYECKUM TOHATUMHBIM almapaToM COBPEMEHHON (PU3MUECKOW KYJIbTHI U CIOPTA; BHITOJHSTH
3a/laHusl, CBS3aHHbBIE C CAMOCTOSITEILHBIM aHATM30M B 00pa0oTKOM HH(OPMAIIUU TI0 H3y4aeMbIM
TeMam.
Braoemw: HaBBIKAMH KPUTHYECKOTO MBIIUICHUs, 00O0IICHUS U aHann3a WHQOpMAINH, TOCTa-
HOBKH I U BBIOOpA TMYTH €€ JOCTIKEHHUSI; UCIIOIh30BaTh (PU3KYIbTYPHO-0310POBUTEIHHYIO
JESTENILHOCTD JIJIS1 YKPEIUICHUS 3/I0POBbS, JOCTUKEHUS KUZHEHHBIX U MPOQPECCUOHANBHBIX 11e-
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neit; Mmerogamu GuI0co(CKOro Mo3HaHUsI, HaBBIKAMH pe(ICKCHH.

Hucuunnuna (Monynu) no «®dusnmdeckoi KyabType U CHOPTY» PEau3yIoTCs B pamKax
6a3oBoii yactu bioka 1 «/lucuurummHel (MOLySH)» IpOorpaMMbl OakaaBpuara B oobeme 72 aka-
JIEMAYECKHUX 4acoB / 54 acTp. 4. (2 3a4eTHBIC CIUHULIBI) IPU 3A0YHOU hopme 0OyUueHuA .

[Tporpamma paccuntana Ha U3y4y€HUE TUCIUILUIMHBI B TEYEHUE IBYX CEMeCTpoB (2-ro u 6-
ro), MPeAnoiaraeT, 4YTo ooyJaromuecs noay4aroT TEOPETUUECKYIO MOArOTOBKY B o0iactu «Du-
3U4ecKas KyJabTypa U CIIOPT».

Pa3zgenpl fMcOMIVINHLI 1 BUALI 3aHATHA

Monaynb Haszsanue monyist Bceero, YacoB
aKaj.4/3.e]. Jlex CP KP
1. [Ipenmer «®Puznueckas KyJlbTypa u 36/ 1 3.en. 4 30 2

criopt». CriopT u noasur. Mcropus
CHOPTUBHBIX OOIIECTB CTPAHBI

2 Cropt BheICIIUX JTOCTHKEeHUH. Mcropus | 36 /1 3.ex. 4 30 2
OnuMnuicKkux, NapalTuMIUNCKUX, CIe-
UATBHBIX, TEeIUMITMACKHX UTP

Bcero uacos 12 8 60 4
Monayns Haszsanue monyis Bcero, Yacos
acTp.4/3.e/. Jlex CP KP
1. [Ipenmer «Pusndeckas KyJibTypa u 27/13.en. 3 22,5 1,5

ciopt». Criopt 1 monsur. Mcropus

CIIOPTUBHBIX OOIECTB CTPAHBI

2 Cropr BeIcIINX JocTKeHUH. Mcropus | 27 /1 3.ex. 3 22,5 1,5

OnuMnuicKkux, NapalTuMIUNCKUX, CIie-

[IHATBHBIX, TCPIUMITHHCKUX UTP
Bcero uacos 54 6 45 3

Kaxnbiii Moy b mporpaMmMsbl HMeeT CTPYKTYPY:
- JIEKLNU;
- IPaKTUYECKUH pa3zien (AoMallHee 3aJaHie — CaMOCTOsITeNbHasl paboTa CTYJCHTOB);
- KOHTpoJbHBIN pazzaen (KP).

Teopernueckuii pasgea GopMHupyeT CHCTEMY HAayYHO-TIPAKTUUYECKUX M CIIELHATIbHBIX
3HaHUH, HEOOXOUMBIX J1JIl TOHMMAaHUS MPUPOJHBIX U COLMAIBHBIX MPOLECCOB (PYHKIIMOHUPO-
BaHUS (PU3MUECKOM KyNbTyphl OOIIECTBa M JIMYHOCTH, YMEHHUS MX aJallTUBHOI'O TBOPYECKOTO
MCIIOJIb30BaHUs JUIsl IMYHOCTHOTO U MPO(ECCHOHATILHOTO PAa3BUTHS; CaMOCOBEPILIEHCTBOBAHMS,
OpraHu3aliy 370pOBOro obpa3a *KM3HM MPH BBINOJHEHUH Yy4eOHOM, nmpodeccuoHalbHONW U cO-
LUOKYJIbTYPHOU JESATENbHOCTH.

CamocrosiTesibHasE padora npegycMaTpUBaeT M3y4€HHUE OCHOBHBIX METO/OB M CIIOCOOOB
dbopMupoBaHUs y4eOHBIX, MPOPECCHOHATBHBIX U KU3HEHHBIX YMEHHUI U HaBBIKOB CpeAcTBaMH (u-
3U4ECKOM KYJIBTYpHI U CIIOPTA.

KonTpoabnblii pa3nen. Kpureprem ycrnenHocTu OCBOeHHs yueOHOro MaTepuania sBis-
€TCsl OLICHKA IPENOoJaBaTeNsl, YUYUTHIBAIONIAs CBOEBPEMEHHOCTh BBIIIOJIHEHUS JOMAIIHUX 3a/a-
HUM, YETKOCTh U IOJIHOLIEHHOCTh BBINOJIHEHUS KOHTPOJIbHBIX paboT, 3HAHUN TEOpPETHYECKOIo
paszziesia nporpaMMel

4 O0bemM yueOHOM TUCHMTITHHBI

B 3auer- B aka- I VI
Bunet yueGHoI paboThI HBIX €U~ JIEM. CEMECTp | CEMECTp
HHUIIAX qacax
Oo6masi TpyA0eMKOCTh TUCHHIJIHHBI 10 2,0 72 1,0 3.ex. | 1,0 3.enm.
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y4eOHOMY IJIAHY 36 yac. | 36 yac.
KonrakTHas pa6ora (KP): 2,0 72 36 36
Jlexiuu (JIek) 0,6 8 4 4
KoHTponbHbIH pa3nen, BXOAUT B ayJJUTOPHbIE 0,4 4 2 2
sansaTus (KP)
CamocrositesbHas padora (CP): 1,0 60 30 30
B 3auer- | B actpo- I VI
Bunpl yaeOHoI paboThI HBIX €/11- HOM. CEMECTp | CEMECTp
HHUIAX gacax
OO6mas TpyA0eMKOCTh TUCHHUIJIHMHBI 10 2,0 54 1,03.ex. | 1,0 3.ex.
Y4eOHOMY IJIAHY 27 gac. | 27 yac.
KonrakThas pa6ora (KP): 2,0 54 27 27
Jlexuum (Jlek) 0,6 6 3 3
KoHTponbHbIHN pa3nen, BXOAUT B ayJUTOP- 0,4 2 1 1
Hele 3ausaTus (KP)
CamocrositeabHas padora (CP): 1,0 46 23 23
Pedepat 0,5 23 12 11
[IpakTuueckoe 3ananue 0,5 23 11 12
Bua koHTpoOJIA: 3aUeT / IK3aMeH 3auer 3ager 3ager

AHHoOTanus padoyeil nporpammsl Jucuuminubl «Marematuka» (b1.5.05)

1 Heab0 AUCHUIIHHBI SBISETCSI GOPMUPOBAHUE Y CTYAEHTOB CUCTEMbl OCHOBHBIX IIOHS-
TUH, UCIIOJIB3YEMBIX JJIS MOCTPOEHUS Ba)KHEHWIIUX MATEMaTHMYECKHUX MOJENEH, U MaTeMaTH4de-
CKHMX METOJIOB OIMCAaHHUsI Pa3JINYHBIX IIPOLIECCOB.

2. B pe3ysabTare m3yuyeHHsl JMCHMILIMHBI 00y4alOUIUiCs 1O MporpamMme 0akajiaB-
puaTa J0JLKeH 00JanaTh CIEAYIOUIMMH KOMIIETEHIIMSAMU: CIIOCOOHOCTBIO M TOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHMIUIMH B MPOQECCHOHATIBHON nes-
TEJIBbHOCTH, IPUMEHATh METOABl MAaTEMAaTUYECKOI0 aHAIN3a U MOJIEIUPOBAHMS, TEOPETUIECKOTO
¥ 9KCIIepuMeHTanbHoro uccienosanus (OITK-2);
3nams.: ocHOBBI 1M PEepeHIINATBHOTO U UHTETPAIbHOTO UCUUCIIECHUS, TEOpUH T depeHIInab-
HBIX YpaBHEHMI; MaTeMaTU4YECKHE TEOPUU M METOJIbI, JIEKAIIUE B OCHOBE ITOCTPOCHUS MaTeMa-
THYECKUX MOJEIIEH; OCHOBBI IPUMEHEHHS] MaTEMAaTUYECKUX MOJIENIEH U METOJIOB;

Ymemos: BBIOMpaTh MaTEeMaTUYECKUE METOABI, MPUTOJIHBIE JJIS PEIIeHUs KOHKPETHOHM 3a/1auM;
UCIIOJIB30BaTh MAaTEMaTU4YECKUE ITOHATHS, METO/IBI U MOJIEH JUISl OIIMCAHUs Pa3JIMYHBIX MPOLEC-
COB; BBIABJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, JIEKAILKUE B OCHOBE KOHKPETHBIX IIPOLIECCOB;
IPUMEHSTh MaTeMaTHUeCKUEe 3HAHNS Ha MEKIUCIIUIUINHAPHOM YPOBHE;
Bnademw: ocHOBaMH (yHJAMEHTAJIbHBIX MAaTEMAaTUYECKUX TEOPUM U HAaBBIKAMH HCIOJIb30BAHUS
MaTE€MaTUYeCKOro anmapara.
3. Kparkoe coaepskanue Q11 CHUILIHHbI

1 cemecTp

1. BBenenue.

IIpeamer n metonel Marematuku. OnMcaHne OCHOBHBIX pa3fenoB Kypca. IIpaBuna u Tpe-
OOBaHU NPH U3YUYEHUH Kypca.

2. @ynkuus onHoi nepemenHoii. [Ipenen pynkuun. HenpepbIBHOCTH PyHKIMU.

Oynkuus. CriocoOs! 3ananus ¢pyHkuuu. [Ipenen ¢pynkunu B Touke. OQHOCTOPOHHHE TIpe-
nenbl. [Ipenenst Ha 6eckoHeuyHOCTH. beckoHeuHO Manble 1 OeCKOHEYHO OoJbline (pyHKUINU, UX
CBOICTBa U B3auMHas cBs3b. CBoiicTBa npenenos. IlepBblil 1 BTOpOil 3aMeuaTeNbHbIE MTPEAEBI.
HenpepriBHOCTS QpyHKIIMM B TOUKE U Ha mpoMexyTke. CBoiicTBa (hyHKUMN, HEMPEPhIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIIMH U UX KIACCUPHUKALIHSL.

3. AuddepenunaibHoe ucuncaenne (PyHKIUN OTHOI MepeMeHHOM.
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[TponsBogHast (yHKIIMH, €€ TEOMETPUUECKUN M MeXaHW4YeCKui cmbici. [IpaBuna mudde-
penuupoBanus. Tabnuia oCHOBHBIX MPOU3BOAHBIX. JJuddepenman GpyHKIMM, €ro MPUMEHEHHS
K NPpUOIMKEHHBIM BblUMCcIeHUAM. MHBapuaHTHOCTH (popmbl niepBoro nudgepenuuana. [pous-
BOJHAS cIOXHOUW PyHKIMH. [uddepeHnupyeMocTb QYHKIMH: ONMPEIeICHUE, TEOPEMBI O CBS3H
T PepeHIMPYyEMOCTH C HENPEPhIBHOCTBIO U € CYLIECTBOBAaHHMEM INPOU3BOAHOH. OCHOBHBIE
teopembl nupdepennmansaoro ucunciaenus: Poms, Jlarpamxka, Komm. IlpaBuno Jlonurans
(packpeiTue HeonpezaeneHHocTel). [Ipon3BoaHbIe BhICIIUX MOPAAKOB. JIOKaIbHBIM KCTpEeMyM
¢ynkunu. Heo6xoanMele U 10cTaTOYHBIE YCIOBHA dKcTpemyMa. [IpaBmiio uccnepoBanus QyHK-
I Ha MOHOTOHHOCTb M 3KCTpeMyM. lIpu3Haku BBITYKJIOCTH M BOTHYTOCTH (pyHKIMH. Touku
neperu6a. Heo6xonumoe 1 1O0CTaTOuHOE YCIOBUS nepernda. ACUMNITOTH (DYHKIMH, UX BHIBI U
criocoObl HaxoxeHus. OOmias cxema rcciae10BaHus QyHKIUH, IOCTPOEHUE UX IPa(UKOB.

4. UnTerpajibHOe HCYHCJIeHHe PYHKIIUM OHON NepeMeHHOMH.

[TepBooOpasnas ¢ynkuus. HeompeneneHHblii HHTErpal U ero cBoiictBa. Tabmuia ocHOB-
HBIX MHTErpajoB. MeTo/ibl HHTErPUPOBAHUS: HENIOCPEICTBEHHOE UHTEIPUPOBAHUE, UHTETPUPO-
BaHHME MOJICTAHOBKOM, MHTETPUPOBAHHE MO YacTsAM. MHTerpupoBaHUe palMOHAIBHBIX APOOEH.
HHTerpupoBaHie HEKOTOPBIX UPPALMOHAIBHBIX U TPUTOHOMETpUYeckuX (pyHkimid. OnpenesneH-
HBIM MHTErpa, ero reoMerpuueckuii cMmpicii. CBOMCTBa olpeneraeHHoro uHrerpaia. ®opmyna
Herotona-JleitOnuna. Teopema o cpenHeM 3HadeHHU. 3aMeHa NEPEMEHHON U MHTErpUpOBaHUE
[0 YacTAM B ONpEJEIeHHOM MHTerpajue. IlpunoxeHus onpeneineHHOro MHTErpajga K BbIUKCIe-
HUIO momaaeil miockux ¢uryp. IloHsTHEe HECOOCTBEHHBIX MHTETPAJIOB: ONpPEIEIICHUs, CBOUCT-
Ba, METO/bl BBIUMCIICHHUS.

2 cemecTp

1. IuddepenunanbHoe ucuncieHne GyHKIUN HECKOJbKUX MepeMeHHbIX. JJIeMeHThI
TEOPHUH IOJIS.

@yHKIMM BYX U 0ojee MepeMEHHbIX: ONpe/eeHUe, 00JacTh ONpeieIeH s, 00JacTh 13-
MEHEHUs1, TeOMeTpUYecKast MHTepIipeTanus, TuHUK ypoBHs. [Ipenen ¢pyHkuuu B Touke. YacTHble
pOM3BOJIHBIC (Ha puMepe QYHKIMH JABYX mepeMeHHbIX). Juddepennupyemocts QyHKINH He-
CKOJIKHUX TIepeMeHHBIX. JloctaTounble ycnoBus auddepenuupyemocth. [lomHas mpousBoaHas.
[TpousBonHas cnoxuoil ¢pynkuuu. [Homusiit nuddepenunan. MluBapruanTHOCTH MoJIHOTO AU de-
peHIuana. AHaIUTUYECKUH Npu3HaK noiaHoro nuddepennuana. Juddepenuupopanue GyHKIUN
OJTHOW M JIBYX NEPEMEHHBIX, 33JJaHHOM HesABHO. YacTHbIe MPOU3BOAHBIE U TMOJIHBIE TUepeH-
[Uabl BHICIIMX MOPAIKOB. TeopemMa O pPaBEHCTBE CMEIIAHHBIX MPOU3BOAHBIX (ISl (QYHKIUH
JBYX THepeMeHHbIX). JIoKanbHble 3KCTpeMyMbl (DYHKIMM JABYX NEPEMEHHBIX: HEOOXOAUMOE U
JIOCTAaTOYHOE YCJIOBHSI SKCTpeMyMa. Y CJIOBHBIA IKCTpeMyM (MeToa MHOxuTenei Jlarpanika).
HauOonpiiee 1 HauMmeHblllee 3HaUYeHHE (YHKIMU B 3aMKHYTOH o6iacTh. OCHOBHBIE HOHSATHS
teopun nons. CkanspHoe nosne. [loBepxHoct U nuHuUM ypoBHs. IIpon3BogHas mo Hampasiie-
HUI0. ['paueHT cKaaspHOro noJid U ero ceoicrBa. BekropHoe none. Jluseprenuus nois. Porop
noJisi. CBsI3b MEXy IpaJue€HTOM U MPOU3BOJAHOM 10 HAIPaBJICHHUIO.

2. KpaTHble HHTerpaJjsbl.

JIBOMHON WHTETpal: ONpEAeNIeHHe, T€OMETPUYECKHA CMBICH, CBOMCTBA. Bbrumcienue
JBOMHOIO MHTErpajga B JIEKapTOBOM M MOJAPHOM cuctemax koopauHat Muterpan Ilyaccona.
TpoWHON MHTErpall: ONpeAeIIeHNE, T€OMETPUYECKUI CMBICI, CBOMCTBA. BbIuncieHre TpoMHOro
uHTerpana. [lpunoskenus 1BOMHOTO U TPOWHOTO MHTErPAJIOB.

3. KpuBosimHeliHbIe M TOBEPXHOCTHbIE HHTETPAJIbl.

KpuBosMHENHBIM MHTETpA 110 KOOpAWHATaM: ONpEAEIEHUE, CBOMCTBA, BpIUUCiIeHuE. Pa-
6ora B cunoBoM none. @opmyna ['puna. KpuBonuHeliHble HHTETpajbl, HE 3aBUCSIIKNE OT MYTH
uHTerpupoBanus. [loTeHuunanbHas QyHKIMS, MOTEHIMaANIbHOE nose. [ToHATHE MOBEPXHOCTHOTO
uHrerpana. [lotok Bektopa yepe3 moBepxHOCTh. Teopema [Maycca-Octporpaackoro. @opmyna
Crokca.

3 cemecTp

1. YucsoBbie U QyHKIIHOHAIbHBIE PAABI.
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YucnoBele psi/ibl: OCHOBHBIE MOHATHUS, CBOMCTBA CXOJSIIUXCA PsIOB, HEOOXOAUMBIN MpH-
3HaK cxoaumoctu. ['apmonnueckuil psaa. Paasl Jupuxie. IIpusHaku cpaBHEHUs psAIOB € IOJIO-
KUTEIbHBIMHU WieHaMmH. [Ipu3nak J[amamOepa. MHaTErpanbHblil U paguKaabHbIN npu3Haku Ko,
3Hakouepenyomuecs psaapl: npusHak JleiiOHuna. 3HakonepeMeHHbIE PSIbL: MOHATHS a0COIIOT-
HOW U YCJIIOBHOW CXOAMMOCTH, MPU3HAK aOCOJIFOTHONW CXOAMMOCTH, CBOMCTBA aOCOJIIOTHO MU yC-
JIOBHO CXOJSILUXCS PSAJOB.

@YHKIMOHAIbHBIE PSAbl: OCHOBHBIE IOHATHSA, 00JaCThb CXOAUMOCTH. CTeneHHbIE PSAIbL:
paauyc, HHTEepBaI, 001acTh cxoauMocTH. CBOMCTBA CTENEHHBIX psnoB. Psaapl Teitmopa u Mak-
JIOpEHa: CBOMCTBA, YCIOBHE CXOJUMOCTH PsJia K MCXOJHOM (DYHKIMM, OCHOBHBIE Pa3JIOKEHUS.
Paznoxenne ¢pynkuuu B psa MakiopeHa ¢ TOMOIIBIO OCHOBHBIX pasiioykeHUi. [ 1aBHOE 3HaYe-
Hue GyHKIMH. DKBUBANICHTHBIC QyHKIMU. [Ipumenenue psagoB Teimopa 1 MaknopeHa i BblI-
YUCJICHUS TIPEIEIIOB.

2. JuddepeHunanbHbie YypABHEHUS MEPBOIo MOPsIAKA.

Juddepenunanbable ypaBHEHUS: OPAIOK, pEIIEHHe, TeopeMa CYIIECTBOBAHUS U €IUHCT-
BEHHOCTHU pernleHud. 3anada Komu. YpaBHeHUs ¢ pa3aensioluMucs nepeMeHHbIMU. OJHOpOoI-
Hble nuddepeHnnanbabple ypaBHeHus. JIunelnbsle quddepeHnmanbHble ypaBHEHHsI IEPBOTO M0-
psiaka. YpaBHEHH B MOJHBIX MU depeHuanax. HTerpupyonmi MHOKUTE.

3. InddepenuuanbHbie ypaBHeHHsI BTOPOro U N-ro MOpsiAKa.

Juddepenunanbable ypaBHEHUsT BTOPOro MOPSJIKA, JOMYCKAIOIME MOHWKEHUE MOpsaKa.
Jluneitaple quddepeHIraTbHbIC YpaBHEHHSI BTOPOTO mopsika. CBoiicTBa pemeHuid. JInHerHas
He3aBUCUMOCTh GyHKuui. Onpeaenurens Bponckoro. CTpykTypa 0011ero peueHus JMHeHHOro
mddepeHIaIbHbpe YpaBHEHUST BTOPOro nopsiaka. OyHaaMeHTanbHas cucrtemMa pemeHuit. Jlu-
HeiHble oHOpOHbIE AU depeHnnanbHble YpaBHEHUsT BTOPOro NOPs/IKAa C HOCTOSHHBIMU KO3
¢unmenTamu: mocrpoeHue obuiero pemenus. Merox Diinepa. JlnHeliHbIe HEOAHOPOAHBIE T )-
(depeHIMaIbHbIE YPAaBHEHUS BTOPOT0 MOPsIIKA ¢ MOCTOSSHHBIMU K03 durmenramu. OOuiee u ya-
CTHOE peIIeHUs] HEOJHOPOIHBIX ypaBHeHM. JIuHeitHble nuddepeHanbaple ypaBHEHUS N-TO
HOpsi/IKa: CBOMCTBA peIlIeHUi, TEOpEeMbl O CTPYKType OOIIEro peleHus, MeTo/ Bapualiu MoCTo-
aHHbIX. JIuHelinble nuddepeHanbaple YpaBHEHUsI N-To MOpsAIKa ¢ MOCTOSSHHBIMU KO3 duu-
€HTaMU. AJITOPUTM ITOCTPOEHUS OOLIET0 PeleHHs.

4. Cucremsl 11 pepeHIHATBLHBIX YPABHEHHH.

Cuctemsl nuddepeHnaIbHbIX YpaBHEHUH EPBOTo MopsaKa: oOLe MOHATH, TeopemMa
CYILIECTBOBAHMS U €AMHCTBEHHOCTH 0011ero pemieHus. CructeMbl TMHEWHBIX AU QepeHnnanb-
HBIX YPaBHEHUI MEPBOTO MOPAJIKA: HHTETPUPOBAHUE METOJIOM UCKIOYEHHs. CUCTEMBI JIMHEN -
HBIX JIu(ddepeHnaNbHbIX ypaBHEHUI IEepBOro MOpsJKa: CBOMCTBA pELIEHUI, TEOPEMBI O
CTPYKTYpe OOILIEro pemieHus, MeTo ] Bapualii MOCTOSAHHBIX. CHUCTEMBI JIMHEHHBIX OJHOPO]I-
HBIX ¥ HEOJHOPOJHBIX JU(PEepeHInaNnbHbIX YPaBHEHUH C MOCTOSHHBIMHM KO3((UIIMEeHTaMu.
OJeMeHThl TEOPUH YCTOMUMBOCTU. MeETO/bl YMCICHHOTO pelleHus 1uddepeHanbHbIX ypaB-
HEHHIA.

5. 3aki04eHue.

Hcnonb30BaHrne MaTeEMaTUYECKUX METOOB B IPAKTUUECKOHN JESITEIbHOCTH.
4.00beM yueOHOM TUCUHUILTUHBI

Bcero
Bunsl yueOHoI paboThI
B 3aueTHEBIX B akanem.
eIMHUIIAX qacax
O0mas TpPyA0eMKOCTb JMCIHUILIMHBI 110 Y4eOHOMY IVIAHY 14,0 504
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 1.33 48
Jlexmu (Jlek) 0,67 24
[Mpaktnyeckue 3anstus (I13) 0,66 24
CamocrositesbHas padora (CP): 12.17 438
CaMocToATeIbHOE N3YUYEHHE Pa3/IesiOB AUCIUTIIMHBI 12,17 438
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KonrtakTHas camoctosTenbHas pabota
Buabl kKoHTpOJIA:
3auer:
KonrakTHasi pa6oTa — NpoMesKyTOYHAasI aTTecTalus 0,5 0,8
IHoaroroBka K 3k3aMeHy 17,2
Bceero
Bunpl yueOHoii paboThI
B 3aueTHbIx B acTpos.
eIMHHULIAaX yacax
O01masi TPy10eMKOCTb JUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 14,0 378
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 1.33 36
Jlexmu (Jlek) 0,67 18
[Tpaktuyeckue 3ansatus (I13) 0,66 18
CamocrositesbHasi padora (CP): 12.17 328,5
CamocrosiTenbHOE U3yUYCHHUE Pa3/IeTIOB AUCITUTUIHHBI 12,17 328,5
KoHTtakTHas camocTosTenbHas pabora
Buabl KOHTpOJIS:
3auer:
KonTakTHasi padoTa — NpoMeKyTOYHAS ATTeCTaALMS 0,5 0,6
IloaroroBka K 3K3aMeHy 12,9

AHHoOTanus padoyei nporpammsl Jucuuminubl « Mudpopmarukay» (b1.5.06)

1 Hegb AMCHMIIMHBI: [IPUOOpPETEHUE CTYAECHTAaMHM 3HAaHWUN, YMEHMH M NPaKTHYECKUX
HaBBIKOB B 00J1aCTH UH(OPMATUKH, HH(OPMALIMOHHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUH, KOTOpPbIE
HEOOXOAUMBI JUISI PEUICHUs HAay4YHBIX, MPUKIATHBIX U MPAKTUYECKUX (DU3HKO-XMUMUYECKUX U
XUMHUKO-TEXHOJOTHYECKHUX 3a7a4, C UCIOJIb30BAHUEM COBPEMEHHBIX MEPCOHAIBHBIX KOMIIBIOTE-
POB U COBPEMEHHBIX CpEJICTB MporpammupoBaHus (Harmpumep, Visual Basic for Application —
VBA, coBpemenHbIx Bepcuii maketoB Word, Excel, Access u Power Point).

2 B pe3yabTare U3y4yeHHs] JUCHMILIMHBI 00ydaloummiics Mo nmporpamMmme 0akajaBpuaTa
A0JKeH o01agaTh CIEAYIOIMIMMH KOMIETEHUUSAMH: CHOCOOHOCTBIO OCYIIECTBISATH TOUCK,
XpaHeHue, oO0paboTKy M aHaIW3 HMHGOPMAalUU M3 Pa3IUYHbIX HCTOYHMKOB U 0a3 JaHHBIX,
NPEJCTaBIATh €€ B TpeOyeMoM (opMmaTe ¢ UCIOIb30BaHUEM MH(DOPMAITMOHHBIX, KOMIBIOTEPHBIX
u ceteBbIX TexHoaoruil (OIIK-1); cmocoOHOCThIO MOHMMATh 3HaYEHUS! HH(OPMAIIUU B Pa3BUTHU
COBPEMEHHOTr0 MH(OPMAIIMOHHOTO O0IIECTBA, CO3HAHUEM OMACHOCTH U Yrpo3bl, BO3HUKAIOIIEH B
TOM IIpoliecce, CIOCOOHOCTBhIO COOMIOAaTh OCHOBHBIE TpeOOBaHUA HH(DOPMALIMOHHON
0e30IacHOCTH, B TOM 4Hcie 3aumuThl rocynapctBeHHod TtaiHbel (OIIK-4);  BrnageHuem
OCHOBHBIMM METOJAMH, CIOCOOAMM U CpEICTBaMHU IIOJy4YEHUS, XpaHEHMs, MepepadboTKu
UH(pOpMalMY, HaBbIKaMU pabOThl ¢ KOMIBIOTEPOM KaK CPEJICTBOM YIpaBieHHUsS MH(OpMaruei
(OIIK-5); crtocoObHOCTRIO paboTaTh ¢ HHGOPMAIMEH B TIIOOAIBHBIX KOMIBIOTEpHBIX ceTsax (OK-
11);
3uamy: CymHOCTH M 3HaYeHHWE HUHGPOpPMAIMM B PA3BUTUH  COBPEMEHHOTO OOIIECTBa;

- METOJbl XpaHeHUs, 00pabOTKM U mepeAaun MHPOPMAlMK C HUCIOJIb30BAHUEM MEPCOHATBHBIX
KOMITBIOTEPOB, apXUTEKTYPY, T.€. CIIOCOObI OpraHU3alllH, JOKAJIbHBIX U INI00ANBHBIX CeTeH;

- CIIOCOOBI peasin3alui aJrOPUTMOB YHUCICHHBIX METOJOB PEIICHHUs THUIOBBIX YpaBHEHUI Mare-
MaTHYECKOIO ONMCAaHUs XMMHUKO-TEXHOJIOTMYECKHUX MPOLECCOB; HAIMYUE U BO3ZMOXKHOCTH IaKe-
TOB MPHUKJIAJHBIX MPOTpaMM JJsi pPElIeHUs YpaBHEHHH MaTeMaTHYeCKOro OMHMCAHUS XHUMHUKO-
TEXHOJIOTMYECKHUX IPOLECCOB.

Ymems: paboTath ¢ KOMIBIOTEPOM KaK CpEACTBOM YIpaBieHMsl HH(popmauueil; paboTarh ¢
POTPaMMHBIMU CPEACTBAMH OOILETr0 Ha3HAYeHHUsI; paboTaTh ¢ MHPOpPMALUEH B IT00ATBHBIX
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KOMIIBIOTEPHBIX CETAX; UCIOIb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE TEXHOJOIMH B Jallb-
Heimeil yuebe u npodeccuoHaNnbHOM AEATENbHOCTH, B TOM YHcie 0a3bl JaHHBIX U IMAKEThl PH-
KJIa/IHBIX IPOTPaMM.

Bnademw: KynbTypOl MBIIUICHHSI, CIIOCOOHOCTBIO K OOOOIICHHOMY aHaINU3y, BOCIPHUITHUIO MH-
(dopmanuu, MOCTAaHOBKE L€ U BBIOOpPE IMyTeH €€ TOCTUKEHUS; OCHOBHBIMM METOAAMH, CIIOCO-
0aMu M CpeacTBaMU TOJYYEHHUs, XpaHEHHs W TepepaboTKu HH(OpMaIH; HaBBIKAMU CaMO-
CTOSITEJIBHOTO PELIeHUs 3a7jay Ha KOMIIbIOTEPE, BKIIIOYAIOLIUE [TOCTAHOBKY 3a/a4yM, pa3paboTKy
QITOPUTMA U OLIEHKY ero 3(pQEeKTUBHOCTH; METOJAaMHU MaTEeMAaTUYECKON CTAaTUCTHKH JAJs o0pa-
OOTKH 3KCHEPUMEHTa; METOJaMH pealu3alliy aJrOpUTMOB Ha KOMIIBIOTEpAX; YMEHHEM CO3/a-
BaTh, MOJIb30BaThCd U OOMEHUBATHCS WH(POPMAIIMOHHBIMH PECYpCaMU; 3HAHUSMH JUIsI KOPPEKT-
HOMW ITOCTAHOBKM U PELICHUS BBIUMCINUTENIBHBIX 33/1a4 ¢ IPUMEHEHHEM IEKTPOHHBIX Ta0iaui Ex-
cel U KMCHONIB30BAaHMEM COBPEMEHHBIX CPEACTB MPOrpaMMHPOBAHUS; HABBIKAMHU aJTOPUTMHU3A-
UM U [IPOrpaMMMPOBAHUS C MCIIOJIb30BAaHUEM CTaHAAPTHBIX MAKETOB IPUKIAJHBIX MPOrpamMm
JUI peUIeHUs ypaBHEHMH MAaTEMaTHUECKOTO OMHMCAHUS XUMHKO-TEXHOJIOTHYECKUX IPOIECCOB;
IPAaKTUYECKUM OIBITOM O(OPMIIEHUS OTYETOB, JOKJIAI0B U rpaduyeckux paboT ¢ UCIOJIb30Ba-
nuem naketoB Word, Excel, Access u Power Point.

3 Kpatkoe cogepxanue JUCHHUIIIHHBI

IIpenmer n Hayka uHpopmaTtuka. KpaTkue ucropuueckue cBeleHUsS. 3aJadd U MECTO
Kypca B MOATOTOBKE OakallaBpa XUMHUYECKOW TEXHOJIOTMU. APXUTEKTypa KOMIBIOTEPOB, ara-
patnble cpenctBa IIK, Tonmojoruu KOMIBIOTEpHBIX ceTeid,. VcTopusi pa3BUTHS BBIYMCIUTEINb-
HOW TEXHUKH W TEPCOHAIBHBIX KOMIBIOTEpOB. KpaTkash UCTOpHS pa3BUTHS BBIYHCIUTEIBHOM
TEeXHUKW M mepcoHanbHbIX KoMmibioTepoB (I1K). Berumcnutensnas mamunba Pon-Heiimana u
mamuHa Trropunra. Pazpabotku Hopbepra Bunepa. Mcnonb3yemble CUCTEMBI CUUCIEHUS, dJ€-
MEHTbI MaTeMaTU4YeCKOH JJoruku. MynbTuMeana

[Iporpammuoe oGecrnieuenue. CTpyKTypa ONEpAlMOHHBIX CHCTEM, MAKEThl MPUKIATHBIX
nporpamMm, Microsoft Office. Knaccuduxarus nporpammusix cpeactB. CUCTEMHOE W MPUKIIA-
Hoe nporpamMMHoe obecrieuenue [1K. O630p onepanuonubix cucrem (OC).

-TexcroBblil penakrop WORD, penakropsl MaTeMaTHUYECKUX U XUMUYECKUX (popmyi.

-Cucrema ynpasnenus 6a3zamu manabix ACCESS: co3ganue nmonb3oBatensckux CYB/,
(dopMHpOBaHUE 3aIIPOCOB, OTYETOB M (POPM. 3alpoCcOB. 3alpOChl MPOCTHIE U MHOTOTAOINYHBIE,
3anpocsl ¢ ycinousimMu. Co3ganue ot4eToB U (opM. TexHosorus peanusanuy NpoCTEUIINX 3a-
nay cpeacteamu CYB/] ACCESS.

-Hasnauenue snextponnbix tadiun (MS EXCEL). OcoGeHHocTH TaOIMYHOTO IMpoliec-
copa EXCEL u ucnosnp3oBaHue ero i peueHus HUHGOPMAIMOHHBIX W MH)KEHEPHBIX 3a/1ad.
Texnuka pa6otsl ¢ EXCEL. Pemenue BeruncianTenbHbIX 3aaa4 ¢ ucnonb3zoBanueM EXCEL: 00-
paboTka TabuuL, MOCTpOEHHE I'paUKOB U AMArpaMM, BBIYMCICHHE MaTPUUYHBIX BBIPAKEHHM.
O0paboTKa PKCIEPUMEHTAITBHBIX JaHHBIX, BBIYMCICHHWE TOUYEYHBIX M HHTEPBAJBHBIX OIEHOK,
MIOCTPOEHUE JIMHUN

AJNTOPUTMEI M OCHOBHI TIPOTpaMMUpoBaHus. Teopust anroputmoB. [loHsTHE anropuT™Ma u
ero cBoiictBa. CriocoObl 3aMycH aaropuTMOB.

-MotynbHBIN PUHIKT TOCTPOSHHS AITOPUTMOB U MPOrpamMM. XapaKTePUCTHKH S3bIKOB
nporpaMMupoBanusi. OCHOBHbBIE CTPYKTYpPhl W MPHUHLUIBI CTPYKTYPHOTO NMPOTPaMMHUPOBAHUS,
€ro 0coOeHHOCTH. TeXHOJOrHs OOBEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHUPOBAHHMSI, CBOICTBA
S3BIKOB: HaclleIOBaHWEe, MHKANCYIAuus, noaumopdusm. TToHATHS S3BIKOB: KJIAcChl U OOBEKTHI.
DBoONUS U KITACCUPUKAIHS SI3BIKOB IPOTpaMMUpoBaHusl. [IOHSITHS TpaHCIAIINN, KOMIHIISIIIH,
UHTEpIpEeTaLN, UX pa3anyus. S3bIKH IPOrpaMMUPOBAHUS BEICOKOTO YPOBHSI.

-BriuncnurenbHble aITOPUTMBL U MIPOrpaMMHBbIe peanu3anuu Ha VBA nns oOpaboTku
uHpopmanuu [Ipouecc pemenus 3agau Ha KomnbioTepax. [IporpammupoBanue Ha si3bike VBA:
OCHOBHBIE ONEPATOPHI SA3bIKa, MPOIEAYpHl U GyHKIHH. PazpaboTka u peann3anusi MpoCTEHIINX
QITOPUTMOB 00pabOTKK MHPOpPMALUH (pelIeHre 3aa4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00be-
MoM nH(popMarwn). YucIeHHbIE METOIbI aHAIM3a OJHOTO HEIMHEHHOTO YPaBHEHUS: TIOUCK KOP-
HEM, peleHre 3a1a4 0JHOMEPHON ONTUMM3ALNH (HAX0XKIEHHE TOYeK MAKCHMyMa 1 MUHUMYyMa
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byHKIMKA). METONbI CTaTUCTUYECKOW O0OpabOTKH pe3yabTaTOB M3MEPEHUW OJHOW BEJIMYWHBI:
BBIUMCJICHHE TOYCUHBIX (CPEAHETO0, TUCTIEPCUH, CTAaHIapPTa) U MHTEPBAIBHBIX OIICHOK CIy4YaitHOU
BEJIMYKMHBIL. 3anurta HHGOpMaIu. AJITOPUTMBI 3aIIUTHl HH(MOPMAITUK: METOIBI 3aIUThI, KOM-
NBIOTEPHBIC BUPYCHI 1 60ph0a ¢ HUMH. VcTOprs BOSHUKHOBEHHS BUPYCOB U aHTUBUPYCOB. Crio-
COOBI 3apaXkeHus, 3aUThl U 00pbOBI ¢ BUpycamMu. OcoOEHHOCTH PabOThl AJITOPUTMOB BUPYCOB:
PE3UICHTHOCTH, MOIUMOP(GUYHOCTh U camomudpoBanne. KoMIbIOTEpHBIE BUPYCHI, UX CIEIU-
¢uka u anTuBUpycHBIe porpammbl (Kacnepckuii, Dr. Web, Avast, AVG). Cioco0s1 mudpoBa-
HUS U Tiepeadn HHPopMaIK Ha JaabHue paccTostHus. OTKPBITHINA U 3aKPBITHIN KIFOUH mHdpo-
Banus. Jledbparmenranus mucka. [loHsTHE 0€30MACHOCTH KOMITBIOTEPHOH WH(POPMAIIUU: HAICK-
HOCTh KOMITBIOTEPA, COXPAHHOCTh JAHHBIX, 3al[UTa OT BHECCHUS M3MEHEHHUI HEYMOIHOMOYEH-
HBIMU JIMIIAMH, COXPAHCHUE TAWHBI TIEPEIMCKHA B 3JICKTPOHHOH ceTh. MeTonbl pealn3anuu 3a-
HIMTH HTHPOPMAIIUH: IIPOTPAMMHBIE, allllapaTHRIE, OPraHu3aliOHHbIC.

4. O0beM yueOHOM TUCUMILTHHBI

B 3aueTHBIX B akanmewm.
Bupl yueOHO# paboThI eIUHNIAaX qacax
Oo0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5,0 180
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,44 16
Jlexruu (JIek) 0 0
[Tpaktuueckue 3ansatus (I13) 0 0
JlabGopatopusie 3ansatust (J13) 0,44 16
CamocrositesbHasi padora (CP): 4,31 155
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB IUCIUTLIMHBI 4,31 155
Bua konTpoJs: 3auer / 3K3aMeH 0,25 Ik3ameH (9)
KonTaktHas camocrosiTenbHas pabota
Buabl koHTpOJIA:
3aver:
KonrTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTAlUs 0,25 0,4
IToaroroBka K 3K3amMeHy 8,6
B 3aueTHbIx B acTpos.
Bunet yaeGHOI paboTh €IMHUIIAX qgacax
O01mas Tpya10eMKOCTh IUCHUIIHHBI 110 Y4e0HOMY ILUIaHy 5,0 135
KonTakTHas padoTa - ayIuTOPHBIE 3aHATHS: 0,44 12
Jlexruu (JIek) 0 0
[Tpaktuueckue 3ansatus (I13) 0 0
JlaGopaTtopusie 3ansatus (J13) 0,44 12
CamocrositesnbHas padora (CP): 4,31 116,25
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCITUTITHHBI 4,31 116,25
KonTakTHas camocrositensHas paboTa
Buabl koHTpOJIA:
3aver:
KonrTakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalus 0,25 0,3
IMoaroToBKa K K3aMeHy 6,45

AHHOTanus pado4eil nporpamMmsl AucuuIMHbl «@u3znka» (b1.5.07)

1. leab0 AUCHUIJIMHBI SBISIETCS TPHOOPETEHHE CTYJASCHTAMU 3HAHWKN 1O OCHOBHBIM
pazaenaM GU3NKU U YMEHHIO TIPUMEHSTh UX B PYTUX €CTECTBEHHOHAYYHBIX TUCIUILTHHAX.

2. B pe3yabTare M3y4YeHUs IMCUMILUIMHBI 00y4alOUIMICA MO MporpaMMme (akajas-
puaTa J0JKeH 00JalaTh CIEAYIOIIMMU KOMIETCHIIUSIMH: CIIOCOOHOCTBIO paboTaTh ¢ MHGOpP-
Maieil B riao0anbHbIX KoMIbIOTEpHBIX ceTsx (OK-11); cmocoOHOCThIO U TOTOBHOCTHIO HUCIIOJIb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCITUIUTHH B MPO(ECCHOHATILHON JesATeIbHO-
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CTH, IPUMEHATh METObl MATEMATUYECKOTO aHAIN3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U IKC-
nepuMeHTaIbHoro uccnenosanus (OIMK-2);

CIOCOOHOCTBIO MCII0JIb30BaTh 3HAHUS O COBPEMEHHOW (hPM3MYECKON KapTHHE MUpa, Mpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEIIECTBA JJIsl [IOHUMAHUS OKpYXKaro-
1Iero Mupa u seiacauii npupoasl (OITK-3);
3uamo: puznyeckre OCHOBbI MEXAHUKH, (PU3MKU KOJeOaHWH M BOJIH, 3JIEKTPUUYECTBA U MarHe-
TU3Ma, JIEKTPOAMHAMHUKH, CTATUCTUUYECKONH (PU3MKH M TEpMOJMHAMUKH, KBAaHTOBOW (PU3MKH; -
CMBICI (PyHIaMEHTAIbHBIX (PU3UYECKUX 3aKOHOB, IIPUHIIMIIOB U MOCTYJIATOB; UX (HOPMYITHPOBKU
U TPaHUILbl IPUMEHUMOCTH; CBSI3b LIMPOKOr0 Kpyra GU3NYECKUX ABJICHUN C (hyHIaMEHTaIbHbI-
MU MPUHLIUIAMU ¥ 3aKOHAMH (D)U3HMKH; OCHOBHBIE METOMBI PEIICHHS 3a[a4 110 ONHCAHUIO (H3H-
YECKHX SIBJICHUI; METO/Ibl 00Pa0OTKU PE3ysIbTaTOB (PU3UYECKOTO KCIIEPUMEHTA.

Ymems: TpUMEHATh TEOPETUUECKHUE 3HAHUS U SKCIIEPUMEHTAIbHbIE METObI UCCIEA0BAHUS IIPU
peleHny MpodecCUOHANBHBIX 3a/1a4; IPOBOAUThH PAacueThl, OCYLIECTBIATh aHAJIU3 U Ha OCHOBE
3TOTO JAenaTb OOOCHOBAaHHBIE BBIBOJIbI; AHAJIM3UPOBATH PE3YNbTAThl HAOIIOJCHUNA W IKCIEpPH-
MEHTOB C NPUMEHEHUEM OCHOBHBIX 3aKOHOB U NPUHIMIOB (PU3UKHU; ONpPENeNiTh Xapakrep (u-
3MYECKUX MPOIECCOB IO KOMIUIEKCY SKCIEPUMEHTAIBHON HH(POPMAIUK MPH IIOMOIIH rPpadUKOB,
TaOJIUI M ypaBHEHUH; MpPEACTABIATh OOpPaOOTAaHHYIO SKCIEPUMEHTAIbHYI0 U TEOPETHUYECKYIO
UHPOPMALIKIO B YCTHOW M MHUCBMEHHON (OpMe, B TOM YHCIIE C MCIIOJIB30BAHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH.
Braoemyu: HaBblkaMu pabOTHI € MIMPOKUM KPyrom (pU3MUECKUX MPUOOPOB U 000PYAOBAHHUS; Ha-
BbIKaMHU 00OCHOBAHMS CBOMX CY)KJEHUH U BBIOOPA METO/a UCCIIEI0BaHMS;
Hmems: ipeIcTaBICHUE O B3aUMOCBSI3U (DU3UKU C JPYTUMH HayKaMH.
3. Kparkoe conep:xanue JMCIHHUIIIHHBI

Bsenenne

IIpenmer ¢usuku. MeTozp! (pU3MYECKOr0 UCCIIEAOBAHMS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT,
TEOpHUs.

1. Pu3nyecKkne 0CHOBBI MEXaHUKH

[Ipeamer xuHemaruku. [lepemernenne, CKOpocTh, yCcKOpeHHe. KnHemaTuyeckue Xapak-
TEPUCTUKH BPALIATEIbHOTO JBUKECHHUS.

3axonbl HproTOHA. 3aKOH BCEMHUPHOTO TATOTEHUS. J[BUKE€HUE Tea nmepeMeHHOW MaccChl.
3aKOH BCEMHUPHOIO TATOTEHUs. [[BHKEHME Tena MEepeMEHHON Macchl. Y paBHEHMsT Meniepckoro.
®opmyna L{noakoBckoro.

Yupyruii © HEynpyrui ynapsl mapos. MOMEHT MHEPLHMHA MATEPUAIbLHON TOYKH U TBEp-
JIOTO Tena.

Kunemaruka rapmonunueckux konebanuit. Juddepenunanbnoe ypaBHeHHe rapMoHHUYe-
ckux koseOanuil. [ToHsiTHe 0 3aTyXalolUX U BBIHYXJACHHBIX KoJieOaHusX. BoinHOBOE ABMXKEHME.
BounHbI po0IbHBIE U IONIEPEYHBIE.

2. OCHOBBI MOJIEKYJISAPHOI PU3HKH.
DJIeMeHThI TePMOANHAMMKH M (PU3HYECKOii KMHETUKH

Wneanehbiii ra3. Pacnipenenenue bonbiimana u ero obmedusndeckuii cmpici. PeanbHbii
ra3. YpasHeHnue Ban-nep-Baansbca.

Tepmonunamuueckuii meton B ¢us3uke. PaBHOBecHBIe cocTosiHMS. Hadanma TepmoanHa-
MUKH. [{uKIIbl. DHTpONNUS U €€ CTATUCTUYECKOE TOIKOBAHHE.

SBnenue nepenoca. Auddysus. 3akon duka. TemnonpoBoaHocTs. 3akoH Pypbe. BHyT-
peHHee TpeHue (BsI3KocTh). 3akoH HproToHa.

3. DJIEKTPOCTATHKA U MOCTOSTHHBIH 3JIEKTPUYECKHUI TOK

3akoH Kynona. Teopema Octporpaackoro-I'aycca. Jlunomns. J{MaIeKTpUKH B 2JIEKTPOCTA-
THYECKOM IT0JIE.

4. JJIeKTPOMAarHeTU3M

3akon Ammepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenma. Marnetuku. DieKTpomar-
HUTHAasl MHAYKIUs. Y paBHeHue Makcsena.

5. OnTuka
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HNutepdepennius BonH. Judpakaus BonH. [lonsapuzanus BonH. TerioBoe nsnydenue. 3a-
koH Kupxroda. I'mmore3a Ilnanka. KBaHTOBOe 00BsSCHEHHE TEMJIOBOrO U3Ny4deHHS. DPeKT
Komnrona. fnepnas mozaens atoma. [loctynarsl bopa. Atom Bogopozaa o bopy.

6. DJieMeHTbl KBAaHTOBOI pU3NKHU

I'mnoresa ne bpoinsa. BonHoBoe ypaBHeHue Illpenunrepa uisi CTallMOHAPHBIX COCTOSI-
Huii. OnbiTel HTepHa-I'epnaxa. MHorosnektpoHHslid atoM. Dddext 3eemana. [Tpunnumn [Taymm.
KBanTtoBbIe cTatucTuueckue pacrnpenenenust bose-Oinnmrelina u ®epmu-/lupaxa.@oHOHBI. 3a-
koHbI JleOas m DHHImTEeHA. XapaKTEPUCTUKU sIpa: 3apsjl, Macca, YHEPTUs CBSI3H HYKIOHOB.
Anepubie peakiuu. OyHAaMEeHTalIbHbIE B3aMMOJECHCTBUS M OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX
YacTHUL.
4.00beM yueOHOM TUCHUILIUHBI

Bcero
Bunel yue6HOM paboThI
B 3aueTHBIX B akanmem.
eAMHUIIAX yacax
O0mas TPyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 10,0 360
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHS: 1,58 o7
Jlexmuu (Jlek) 0,58 21
[Tpaktuyeckue 3ansatus (I13) 0,50 18
Jlaboparopusie 3ansaTus (J13) 0,50 18
CamocrositesbHasi padora (CP): 7,94 285
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 7,92 286
KonTaktHas camocrosiTenbHas pabota
Buabl koHTpOJIA:
3aver:
KonTakTHas padoTa — NpoMeKyTOYHAS ATTeCTaLMs 0,5 0,8
IloaroroBKa K 3K3aMeHy 17,2
Bcero
Bunsl yueOHOM paboThl
B 3aueTHBIX B akanem.
eIMHATIAX gacax
OO0u1ast TPy10€eMKOCTh JUCHMUILINHBI 0 Y4eOHOMY MJIAHY 10,0 270
KontakTHas padoTa - ayIuTOPHbIE 3aHATHS: 1,58 42,75
Jlexuuu (Jlek) 0,58 15,75
[Mpaktudeckue 3anstust (I13) 0,50 13,5
JlaGopartopnsie 3ansTus (JI3) 0,50 13,5
CamocrosTenbHas padora (CP): 7,92 213,75
CaMocCTOsATEIHPHOE N3YUCHUE PA3ICTIOB TUCIIUILTHHEI 7,92 213,75
KoHTakTHasi caMocTosITeIbHAs paboTa
Buapl koHTpOJIA:
3aver:
KonTtakTHasi paboTa — MpOMe:KyTOUHAS aTTecTalMsd 0,5 0,6
IloaroroBka Kk 3K3aMeHy 12,9
AHHOTaUA padoyel MPOrpaMMbl JUCHUILIMHBI «O01Iasi 1 HEOPraHMYeCKast XUMMS»

(b1.5.08)

1. Heabto nucuuniaunbl "OO0IIas U HeOpraHUYecKast XUMUs'" SIBISIETCS KPAaTKOE, HO CTPO-
roe U3JI0KEeHNEe HanOoJiee 3HAYUMBIX ISl XUMHH TEOPETHUYECKUX MOHATHNA U OOy4YEeHHE CTYACH-
TOB WX HUCIOJB30BAaHUIO HAa OOIIMPHOM MaTepHalie HeOpraHMYeCKOW XUMHHU B Takou Qopme,
9TOOBI ATO MCTOIB30BaHNE MOKHO OBIIO MHTEHCUBHO TPOJIOJKATH BO BTOPOM CEMECTPE B Kypce
HEOPraHWYECKOM XMMUU U J1ajiee B KypcaxX aHAJIMTUYECKOM U OpraHu4YecKOil XUMHH, U, HAKOHEIl,
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paclIMpUTh U YrIIyOUTh B Kypce GU3NYECKON XUMHUH U TEOPETHUECKUX pa3fienax ClelruaIbHbIX
JTUCLHUTLIINH.

2. B pe3yabTare M3yYeHUusi IMCHMILVIMHBI 00y4alOIMiic MO mporpamme GakaJiab-
pHaTa J0JLKeH 00JanaTh CISAYIOUUMHU KOMIICTEHIIUSIMU: CIIOCOOHOCTHIO M TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLHMIUIUH B IpodecCHOHaIbHOU mesi-
TEJIbHOCTH, MPUMEHATh METOAbl MATEMAaTUYECKOT0 aHAJIU3a U MOJICIIUPOBAHUS, TEOPETUUECKOTO
u sKcrepuMenTtaibHoro ucciaenoBanust (OIIK-2); cnocoOHOCTBIO MCMOIB30BaTh 3HAHUS O CO-
BPEMCHHOW (PU3WYECKOW KapTHUHE MHpPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOCHHMHM BEIICCTBA JUIS MIOHUMAaHMs OKpYyXkaromero mupa u sisiaeHuit npupoast (OITK-3); Bia-
JIEHUEM OCHOBHBIMH METOJAMH 3allUThl MPOU3BOJCTBEHHOTO MEPCOHATIA U HACEJIIEHUs] OT BO3-
MOYKHBIX ITOCIICICTBUI aBapHii, KatacTpod, cruxuiineix 6eactauii (OITK-6).
3Hamb: OCHOBHBIE MOHATUS U 3aKOHBI XMMUU; OCHOBHBIE MOJIOKEHUS TEOPUU CTPOCHHUS aToMa U
BEIIECTBA; OCHOBHBIE MOJIOXKEHHS TEOPUH PACTBOPOB; OCHOBHbIE MOJIOKEHUS XUMUYECKON KUHe-
TUKHU U TEPMOJTUHAMUKHI
Ymemps: BBINOIHATD CTEXMOMETPUUECKHUE PACUEThI; ONMPEAEIATh CTPOCHHUE aTOMa U THIl XUMUYe-
CKOM CBA3M; XapaKTEPU30BATh CBOMCTBA JJICKTPOJIUTOB;

Braoemw: HaBbIKaMU BBITIOJHEHHS] TEPMOJIUHAMUYECKUX U KHHETHUECKUX PAacUeTOB; BBIMIOIHATH
XUMUYECKUM SKCTIEPUMEHT.

3. KpaTkoe coaep:kanue QuCHUNIHHBI

BBenenue (siekuus 1 yac)

OTnuuutenbHble 0COOCHHOCTH u3ydeHuss xumuu B BY3e. HeobxonuMocTh TBOPUYECKOTO OTHO-
mieHus1 K no3Hanuto. OCHOBHBIE HAMPABIICHUS TIO3HAHUS XUMUU. MeCcTO XMMHUH B Py HAYK O
PUPOJIE, €€ CBSA3b C IPYTUMHU €CTECTBEHHOHAYUYHBIMHU TUCIUILIMHAMU. Pa3BuTHE MOrpaHUYHBIX
Hayk. [Ipumepsl JOCTUKEHUI XUMUU Y TTIOTPAHUYHBIX C HEIO HAyK B MOCJIEAHUE TObI.

Pounb, 3Hauenue u conepxanue kypca "Teoperuueckue ocHOBbI XuMuH'". OCHOBBI TEPMOIUHA-
MHUKH, OCHOBBbI KHHETHUKH, YYEHUE O PACTBOPAX U OCHOBBI CTPOCHMS BEIECTBA KaK TEOpPETHUYE-
CKHE€ OCHOBBI XMMHH. JIOCTH)KEHUSI B 3TUX HAMpaBICHUIX HccienoBaHus. Ponb TepMoauHamu-
YECKUX METOJOB HCCIEOBaHUS B PA3IUYHBIX 00JACTAX HAyKH (OCHOBHBIE pa3lielibl XUMHHU,
onoxumun, reoxumun). HeooxoaumocTs Hauana uzydeHus xumun B BY3e ¢ ee TeopeTndeckux
ocHoB. [lepuoandeckuii 3aK0H U €r0 POJIb B H3YUCHUH XUMUU.

CrexuoMeTpusi XMMMYECKUX PeaKIHil 1 MaTepuaJIbHbIe pacyeThbl

CrexuomeTpus - YYCHHE O KOJIMYECTBEHHBIX M3MEHEHHUSX MAcChl BEUIECTB MPU XUMHUYE-
CKHMX pEaKIUsiX, OCHOBAHHOE Ha 3aKOHE COXPAaHEHMSI MAacChl U ATOMHO-MOJIEKYJISIPHOM TEOPHH.
Moab - eqMHMIIa KOJIUYECTa BEIIECTBA. DKBUBAJICHT. 3aKOH JKBHBajJeHTOB. OCHOBHOE COOTHO-
HIEHUE B KOJIMYECTBE PEAreHTOB M MPOJIYKTOB PEAKLUN, €ro MPUMEHEHHUE Il MaTepHAIbHBIX
pacueroB. CriocoObl BeIpaKeHHsI KOHLIEHTPALUA pacTBOPOB, UX IMepecyeT ofHa B apyryro. Cre-
XHOMETPUUECKUE YPABHEHMUS.

Moayas 1. OCHOBBI TEPMOJIUHAMUKHAU
BHyTpeHHsIsI JHePrUsi; FHTAIbLINS

Tepmoaunamuueckasi cucreMa. CUCTEMbI TOMOT€HHBIE U T€TEPOTEeHHBIC; N30JUPOBAHHBIC
cucteMbl. DyHKIIMU COCTOSIHUS U TAPAMETPBI COCTOSIHUS. BHYTpEHHSs1 SHEPTUsI U SHTAJIBIINS KaK
(GYHKIIMA COCTOSIHHSI CHUCTEMBI, UX B3aUMOCBs3b.Termmora u pabora. 3aBUCUMOCTh BHYTpPEHHEH
SHEPTUU U SHTAIBIIHNM BELIECTBA OT TeMIEpaTypbl. TepMOXUMHS. DHTAIBIHUHA PA3TUYHBIX IPO-
[IECCOB, TEPMOXHUMHUYECCKHE YPAaBHECHMsI, BOBMOXKHBIE OTIEpAIlN ¢ HUMHU. DHTAIBIINU 00pa3pBa-
HUS ¥ CTOPAHUs BEUIECTB. DHTAIBIIMU PacTBOpeHMs. 3aKkoH ['ecca U clieICTBUS U3 HEro; MpUMe-
pBI MPUMEHEHUS CIeACTBUIN W3 3akoHa ['ecca. [loHsTHE O CTAaHAAPTHOM COCTOSIHUM WHIWBUY-
anbHBIX BemecTB. CTaHgapTHBIE SHTATBINH MpolieccoB. CTaHIapTHBIC YHTAIBITUN 00PA30BAHMSL.
[Ipumenenne TaOMWIl CTAHAAPTHBIX BEIWUYHMH JUISI pacdeTa DHTAIBIHN XUMUYECKUX PEaKIIHi.
Kpatkue cBeneHust 00 IKCIEPUMEHTATBHBIX METOJaX OMPEACTCHUS SHTANBIUN Pa3IuYHBIX TIPO-
[IECCOB; KAIOPUMETPHUSI - IKCTICPUMEHTAIbHASI OCHOBA TEPMOIMHAMHKHU.

JHTpONHs

27



[Iponiecchl caMONTPOU3BOJIBHBIE U HECAMOIIPOW3BOJIbHbBIE. [[OHATHE O XUMHUECKON U Tep-
MOJIMHAMUYECKON 00paTUMOCTH peakuuii. DHTpoIus; pasHooOpa3ue (PU3MIECKOro CMbICIa ATON
TepMomHamMuueckor pynkuuu. @opmyna Knaysuyca. [ToHsATHE 0 MaKpO- U MHUKPOCOCTOSHHSIX.
®opmyna bonpumana. CtannapTHbIE SHTPONUHU. 3aBUCUMOCTh SHTPOITUH BEILIECTBA OT TeMIlepa-
Typbl. I3MeHeHHe SHTPOIIMHU B PAa3JIMYHBIX MpoIeccax. 3aBUCUMOCTh SHTPOIIUHU BEIIECTB OT pa3-
JUYHBIX (PAKTOPOB (arperaTHoro COCTOSHUS, CTPYKTYpPhI BEIECTBA, MOJEKYISPHOW MAacChl H
T.J1.). DHTPONHUUHBIA KPUTEPUN CAMOTIPOU3BOJIBHOTO MPOTEKAHUS MPOIECCOB B M30JIMPOBAHHBIX
cucremax. OnpeeneHne SHTPOMHUU MMyTeM U3MEPEHUsI TEIIOEMKOCTH, (PU3MUYECKUI CMBICT 3H-
tpormii ( S T ) BemectB u 3HTponui ( D S T ) pa3auvHbBIX MpoIeccoB.

CBo0OoaHasi JHeprus

Oneprust ['m66ca u sHeprus I'enbMromnbia kKak (GyHKIMU COCTOSHUSL CUCTEMBI, UX (pu3u-
YEeCKUN CMBICI. DHTAIBIUIHBIN 1 SHTPONUUHBIN (hakTopsl mporecca. JHeprus [ mb6ca kak mepa
XUMHYECKOIO CPOJACTBA, KPUTEPUN CAMOIPOM3BOJIBHOIO IPOTEKaHUs NpoleccoB. M3menenue
sHerpun ['nd6ca B paznuunbix npoueccax. CTangapTHbie BeTMYUHBI dHeprun [ 'n60ca. Ilonsatue
O CBA3aHHOW PHEPI'MM, PHTPONHMS KaK Mepa CBS3aHHOM dHEpruu, Npuxopsieincs Ha onuH Kemb-
BUH.
XuMHYeCcKoe paBHOBecHe

Pasznnunble BUIbl paBHOBecHs. MIcTHHHOE M Kaxylieecss paBHOBECUs. 3aKOH JEHCTBYIO-
nux macc. KoHcTaHTa XMMUYECKOTO PaBHOBECHSI B TOMOT'€HHBIX M Fe€TEpOreHHbIX cucreMax. K P
u K C , B3aumocBs3b Mexy HUMH. CBsa3b KoHCTaHT paBHOBecuss K P u K C co crannapTHeIMU
n3MeHeHusMu dHeprun ['m66ca u sHeprun ['enpMronpia; BIUSAHNAE YHTATBIIUAHOTO U SHTPOIIUIA -
Horo (akTopoB Ha paBHoBecue. [Ipunuun Jle Hlatense - bpayna. BausiHue temneparypsl, gaB-
JIEHUs, THEPTHOT'O ra3a U KOHILIEHTPALlUM pEearecHTOB Ha XMMHUYECKOoe paBHOBecHe. [IoHsaTue ome-
TOJIaX YKCHEPUMEHTAIBHOIO ONPEAEICHHS U pacueTa SHTalbnuil, sHepruil I'm60ca u sHTponuUit
Pa3JIMYHBIX MIPOLIECCOB.
Mopayas 2. OCHOBbBI XUMHUHU PACTBOPOB
OOmme cBOMCTBAa PACTBOPOB

VlcTuHHBIE pacTBOPHI; MPOLIECCHI, COMPOBOXKIAIONNE UX oOpa3zoBanue. Kparkas xapakre-
PHCTHKA MEXMOJIEKYIISIPHBIX B3aMMOJIEUCTBUM B pacTBOpax. BojgHble, HEBOJHBIE U CMEILIAHHBIE
pactBopsl. Pabots! [I.M.Menneneesa, 11.A.KabmykoBa B o61actu Teopun pactBopoB. ConbBaThl,
conbpBaranus. HacellieHHbIE, HEHACHIIIEHHBIE MTEPECHIIICHHBIE PACTBOPHI. 3AKOHOMEPHOCTH pac-
TBOPEHUS Ta30B B JKUIKOCTAX, TBEPABIX BEIIECTB B KUAKOCTSIX, CMELIEHUE IBYX XKUIKOCTEH.
BimmstHue Ha pacTBOPUMOCTB IIPUPOJIBI BEIIECTB, TEMIIEPATYPHI, TAaBJICHUs, HAJTUYMS IPYTUX BE-
LIECTB.
Pa30aBieHHBIC PACTBOPBI HEIJIEKTPOJIUTOB

JlaBieHue mapa pacTBOPUTEIIA HaJ PACTBOPOM, TEMIIEPATypbl KUIICHUS U 3aTBEPACBAHUS.
3axonsl I'enpu u Paynsa. UneanbHble u peanbHble pacTBOphl. [IoHATHE 00 aKTUBHOCTH U KO-
¢unmente akTuBHOCTHU. [IoHATHE O CTAaHJAPTHOM COCTOSIHUM BEIECTB B PACTBOPE.
PacTBOpBI 2/1€KTPOJIUTOB

DJNEeKTPOJIUTHI aCCOLMUPOBAHHbBIE U HEACCOIIMMPOBAHHBIE, UX 0COOeHHOCTU. VIOHHBIE ac-
COIIMAThI, HEIUCCOLMUPOBAHHBIE MOJIEKYIIbI, KOMIUIEKCHBIE MOHBI. T€opHs 3JEKTPOIUTHYECKON
mucconranuu Appenuyca. [Tonstue 06 anekrponuse. Ctenens qucconuanuu. Metoasl onpene-
JIEHUS CTENEeHH AHccolranuu. TepMoauHaMuyeckas U "KOHIIEHTpalMOHHAs" KOHCTAHTa JIUCCO-
muanuu. CtyneHyaras auccouuanus. 3akoH paszbasneHust OcTBaibpia. BiusHue 0JHOMMEHHOTO
MOHA Ha TMCCOIUAINIO aCCOIIMMUPOBAHHOTO (C1ab0T0) JIEKTPOTUTA.
[Tonsitue o 3aBucumoct D H pacTtBopeHus cosieli OT KOHLEHTpauuu pactBopoB. CocTosHue
0eCKOHEYHO pa30aBJICHHBIX PAaCTBOPOB 3JIEKTPOJIUTOB, CBOMCTBA PACTBOPOB B 3TOM COCTOSIHHH;
nousatue o0 D H, D G u D S o6pa3oBanusi noHOB. CBsI3b SHTAJIBIIMKA PACTBOPEHUS C SHTAJIBITUEH
KPUCTAJUIMYECKON PEHIETKH.
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PaBHOBecHE B cUCTEME, COCTOSAIIEH U3 HACBIIIEHHOTO PACTBOPA JIEKTPOJIUTA U €r0 KPUCTAJUIOB.
[IpousBeneHne pacCTBOPUMOCTHS YCIIOBHE OCAKACHUS Y PACTBOPEHHS MaJOPACTBOPUMOTO JJIEK-
TPOJINTA.
DKCIIEpUMEHTAIbHBIE METO/IbI OIIPEAEIIEHNS] PACTBOPUMOCTH, BBIYMCIIEHUE PACTBOPUMOCTH Ha
OCHOBE 3Ha4YeHUI U3MeHeHui sHeprun ['nb0ca B mporecce pacTBOPEHHUSL.
Teopuu KUCJIOT U OCHOBAHUI

Henocrarounocts teopun Appenuyca. Teopusi conBocucteM. CoinbBoius. [IpoTtonnas
TEOpHs KMCIIOT U OCHOBAHUM, KOHCTAHTHI KMCIIOTHOCTH U ocHOBHOCTH: 1miKana pK a u pK B . Ku-
cioTel U ocHoBaHMs bpencrena. Koncranrta aBromporonusza pactoputens. Auddepenunpyro-
M€ U HUBETUpYomue pactBopurenu. [lonstue o6 31eKTPOHHONU TEOPUH KUCIOT U OCHOBAaHUH.
Kucnore!r 1 ocHoBanus Jlsronca.
I'maposus

PaBHoBecue muccoumanmu B kuakod Boue. MoHHoe mpousBenenue Bojabl. llkana pH.
Crnoco6n1 onpenenenust pH. bydepnsie pactBopbl. ['uaponus coneid. ['maponus 1mo KaTHOHY U
aHUOHY (B oTAENbHOCTU U BMecTe). CryneHuatslil ruaponus. [lonneni ruaponus. Koncranra u
CTEeMeHb TUJIPOJIN3a, CBA3b MEXy HUMHU U KOHLIeHTpauuen pactBopa. CrocoObl yCHIEHHS U TIO-
JaBjieHus ruapoiinia. O6pazoBaHue NOJUMEPHBIX IPOAYKTOB IIPU FHAPOJIU3E.
Monayas 3. SJEMEHTBI OBIIEA XUMUA
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIC PEaKINU

OOMEeHHbIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu. CTeneHb oKucieHus. Bax-
HEWIIMEe OKUCIMUTENN M BOCCTaHOBUTENU. OKUCIUTEIbHO-BOCCTAHOBUTENIbHASI aKTUBHOCTD 3JIE-
MEHTOB M HMX COEJAMHEHHWH W Tepuoauveckuil 3akoH. Knaccupukanums peakuuii OKHUCICHUs-
BoccTaHOBJIEHUs. (COCTaBlE€HUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
BnusiHue TemnepaTypbl, KOHLIEHTPALUK PEAreHTOB, X MPUPOJBL, CPEIbl U IPYIHX YCIOBHI Ha
IyOMHY M HallpaBJIeHUE MPOTEKaHUsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MpoiieccoB. OKUCIN-
TEJIbHO-BOCCTAHOBUTEINIbHBIN SKBUBAJIECHT. DJIEKTPOIHbIE MOTEHIU Al CTaHAApTHBIE 3JEKTPOI-
HbIe MTOTeHLHasbl. YpaBHenue Hepuera. CBsa3b u3mMeHenus sHepruu ['u60ca B mpoiieccax ¢ Be-
muunHo DJIC. Kpurepuii camMonmpou3BOIBHOTO MPOTEKAHHUs MPOIIECCOB HA OCHOBE 3HAYCHUU
S/C.
CKopocTh XUMHYECKHX PeaKIui

[ToHATHE O XMMHMUYECKOW KMHETHUKE. DJIeMEHTapHble (OJHOCTaIUIHbIE) U HEIJIEeMEHTap-
Hele (Crnoxubie) peakuun. Knaccudukamnus peakuii. [locnenoBarenbHble U MapauielbHbIE pe-
akIMU. MOJEKYISIpHOCTh U MOPSAOK PEAKLMU. 3aKOH JEHCTBUS Macc, KOHCTaHTa CKOPOCTH pe-
aKlIMU. DJIEMEHThl TEOPUM AaKTHBHBIX COyJIapeHHH. YpaBHeHHE AppeHuyca. DHEprus aKTHhBa-
uu. [lonsTre o nenHeIx peakuusax. Pagukanel. JneMeHTsl Teopun katanusa. Ilonarue o romo-
T€HHOM M I'€T€POTr€HHOM KaTajuse.
Mopayas 4. OCHOBBI CTPOEHU S BEIHLIECTBA
CrtpoeHue aToma

Kparkas xapakrepuctuka Teopun bopa. CnekTpsl aToma BOJOpoJa U BOJOPOJOINO0100-
HBbIX MOHOB. CIieKTpaibHbIE TEPMbl U YPOBHU SHEPTUN IJIEKTPOHOB B aTOMe. JHErpusi HOHHU3a-
UM U CPOJICTBO K 3JIEKTpOHY. BoiHOBBIE cBoiicTBa MarepuaibHbIX 00BEKTOB. COOTHOLIEHUE
HeomnpeaeneHHoctel ['eiizenOepra. Ilonstue o kBaHTOBOMl MexaHuke. BonHoBas QyHkuwms,
ypaBHenue Illpeaunrepa /i craimoHapHbBIX cOcTOSTHUNA. CBOMCTBO BOTHOBOW (pyHKIMHN. Dusn-
yecKui cMbIch BenuuuHbI | Y | 2 dV . Pe3ynbTaThl KBAHTOBOMEXaHHMYECKOTO PACCMOTPEHHS aTO-
Ma BOZOPOAA. XapaKTEPUCTUKA COCTOSHUS 3JEKTPOHOB CUCTEMOM KBAaHTOBBIX YMCEIN, UX (PU3HU-
Yeckui cMbIci. KBaHTOBBIC YuCa B popMa DIIEKTPOHHBIX 001akoB$ hopma 3eKTpOHHBIX 00J1a-
KOB JUIS S-, P-, d-COCTOSIHUI DJIEKTPOHOB B aTroMax. MHOT03/1eKTpoHHbIe aToMbl. [Ipuanumn [1ay-
au. MakcuMmanbHOE YHUCIIO AJIEKTPOHOB B 3JIEKTPOHHBIX Cl0AX U obonoukax. [IpaBuno XyHna.
[TocnenoBaTenbHOCTh YIHEPTETUUECKUX YPOBHEHN 2JIEKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMaX.
IHepuoauueckuii 3axon J.M.MeHe/ieeBa U CTPOCHHE ATOMOB 2JIEMEHTOB

CoBpemeHnHass (GOpMYyJIHpPOBKa IMEpUOIUYECKOro 3akoHa. CTpyKTypa INEpUOIUYECKOM
cuctemsl. [lepnonpl, rpynnel, noarpynmnsl. [lepuonnyeckas cucreMa u CBs3b CO CTPOGHHEM aTo-

29



Ma. 3amoJIHEHUE JIEKTPOHHBIX CJIOEB U 000704eK aTOMOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTpOe-
HUS aTOMOB B IJIaBHBIX, IOOOYHBIX MOATPYIIAX, B CEMEWCTBAX JTAHTAaHOUIOB, aKTUHOUIOB; S-, P-
, d-,f-ameMeHTHI.
ATOMHBIC U HOHHBIE PAINyChl. Y CIIOBHOCTb 3TUX MOHSATUHN, U3MEHEHUE PaUyCOB aTOMOB I10 Ie-
puoauyeckoil cucreme. MloHHbIE paguychl U UX 3aBUCHMOCTb OT 3JIEKTPOHHOT'O CTPOCHHUS aTo-
MOB M CTETNICHHU OKHUCIICHHs. 3aKOHOMEPHOCTH B M3MEHEHUH SHEPruy MOHH3AIMU U CPOJCTBA K
JNEeKTpOHY. V3MeHeHue KHCIOTHO-OCHOBHBIX M OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB
COEMHEHUH 10 TpyIIaM, 10 MepruoiaM NepUOIUIECKON CUCTEMBI ( paCCMOTPETh Ha OTAEIBHBIX
KOHKPETHBIX MPUMEpPaAXx).
[Teprou4HOCTD B U3MEHEHUH SHTANIBIINI 00pa3oBanus, sHepruit [ mo66ca oOpazoBanus 1 >H-
TPOIHUIA BEIIECTB.
OO01Me cBeeHusI 0 XUMHYECKOM CBSA3H

DnekTpooTpunareabHOCTh (1o Mamnukeny u [lonunry). MonHas 1 KoBaJIeHTHAs! CBSI3H;
CBOICTBa KOBaJEHTHOM CBS3W; HAIpPaBIEHHOCTh M HachllaeMocTh. llonsipHas KoBajeHTHas
cBsA3b. MoHHAs CBA3b Kak IPEACNIBbHBIN Ciydaill MOJSPHOM KOBAJIEHTHOW CBsA3U. HenampasiieH-
HOCTb U HEHACHIIIIAEMOCTh HOHHOU CBSI3U.
XapaKkTepUCTUKN XUMHUYECKON CBS3H: JUTMHA, IPOYHOCTH; BAJICHTHBIE YIIIbL. J[JTMHBI OMMHAPHBIX
U KpaTHbIX cBsized. [IoHATHE O HAXOXKACHUU CPEAHEW DHEPrHM CBS3H B CIOXKHBIX MOJIEKYJaX.
Brraucnenue sHepruu cBsi3u ¢ Ucnonb3oBaHueM MaHHbIX 10 D H o (06p) ( mmu D G o (06p) u D
S o (00p) ). Meton I'mnnecnu. DddekTuBHbIE 3apsAabl aTOMOB B MoJieKyiaX. /lunonbHbie MO-
MEHTHI U CTPOCHHE MOJIEKYIL.
KoBasnenTHas cBsi3b. MeTO/1 BaJIEHTHBIX CBs3eii

OcHOBHbIE TOJIOXKEHHUS METOJA BAJICHTHBIX cBsi3eil. OObsCHEHUE HaIpaBIIEHHOCTH Ba-
NeHTHOCTH. [loHATHE O KBaHTOBOW XUMUH. | MOpUIM3aIisl BOIHOBBIX (DYHKIIHIA; PUMEPHI SP-,
Sp 2 - u sp 3 -rubpunuzauuu. [ ubpuauzanus ¢ yuacrueM d-opOuraneii. 3anoaHeHre THOPUIHBIX
opOuTanel HeroAeICHHBIMHU TAPAMH AJIEKTPOHOB.
OO0pa3oBaHue KpaTHBIX CBSI3EU. S - M P -CBS3H, MX 0COOEHHOCTH. PaccMoTpeHne cxeM mepeKphi-
BaHUsl aTOMHBIX OpOMTaiel mpu oOpa3oBaHUU CBS3EW B MoJieKysax. JleJokaln30BaHHBIE p -
CBSI3U. MeTo/1 HaJIOKEHUS BaJIEHTHBIX CXEM.
Metoa MoJIeKyJISIPHBIX OpOuTaIei

OcCHOBHbBIE MOJOXKEHUST METO/1a MOJIEKYISpHBIX opouTaneii(MO). [TonsiTe 0 MHOTOLIEH-
TpOBOI CBsi3U. CBS3BIBAIONINE, HECBI3BIBAIONINE M Pa3phIXJIAone opoutanmu. @opMbl MHOTO-
ANIEKTPOHHBIX 00J1aK0B pazauuHblx MO. MO B IBYyXaTOMHBIX MOJIEKYJIaX, 0Opa30BaHHBIX 3Jie-
menTtamu [ u 1l nepuonos. [locnenosarensHocTh 3anoiaHeHust MO. OObsicHEHHE BO3MOXKHOCTU
CYIIECTBOBaHMS JIByXaTOMHBIX 4acTHIl pu oMoy Meroaa MO. Ilopsiok cBA3M B paMKax Me-
tona MO. B3auMocCBs3b MEXY MOPSIKOM CBS3H, YHEPTUEH CBSI3M M MEXKATOMHBIM PACCTOSHH-
eM. CIuH 3JeKTpOHAa U MarHUTHBIE CBOWCTBA BemiecTBa. OOBsICHEHNE MarHUTHBIX CBOMCTB MO-
JIEKYJI ¥ MIOHOB ¢ Tto3utinii metoga MO.
HNonnas cBsA3b

DNEeKTPOCTATHYECKOE B3aMMOJCHCTBHE 2JIEKTPOHOB. CHIIBI OTTAIKMBAHUSI MEXIY MOHA-
MU Ha ONMU3KHUX paccTosHUX. [lonsgpuszanust HOHOB (MOJIAPU3YEMOCTh HOHOB U UX HOJISPU3YIO-
mniee JieiicTBre). 3aBUCUMOCTD TOJISIPU3AIMA MOHOB OT THIIA JIEKTPOHHOW CTPYKTYPHI, 3apsaa u
panuyca MoHa. BiusHHe cTeneHu MOJspU3ali MOHOB Ha CBOMCTBA BEIIECTBA (TEMIIEPATypy
TUTaBJICHUS, TEPMHUECKYIO YCTOHUNBOCTD, CTENIEHD TUCCOIHAIINN ).
Boaxopoanas cBsizb

MexMomeKysipHasi 1 BHYTPUMOJICKYIISIpHAsi BOJOPOIHAS CBSI3b. DHEPTHsI U TMHA BOJIO-
POZHOM CBsI3U. BnusHue BOJOPOJHON CBSI3UM Ha CBOMCTBA BelLIECTBA (TeMIIEpaTypy IJIaBJICHHUS,
KHTICHHSI, SHTAIBITAIO TAPO0OPa30BaHUS, CTETICHB TUCCOIIUAIIHHN).
KommniekcHble coeMHeHn st

OOme cBeneHUss 0 KOMIUIEKCHBIX coenuHeHHax. KomrmekcooOpas3oBaTenp, JUTaH/bl,
KOOPAWHAIIMOHHOE YUCIIO, ICHTATHOCTD JIMTAH/IOB, BHYTPEHHSISI U BHEITHSISI C(hepbl KOMIUIEKCHO-
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ro coeaunenus. Knaccudukanus KOMIUIEKCOB MO BUAY KOOPAMHHPYEMbIX JUraHaoB. HomeHk-
JaTypa KOMILJIEKCHBIX COCTMHEHUM.

XuMuyeckasi CBSI3b B KOMIUIEKCHBIX COeIMHEHUsX. JIOHOpHO-akienTopHas U JaTHBHAasl CBSI3U.
KBanTOBO-MeXaHMUECKHE METObI TPAKTOBKH MPUPOJIbI XUMUUECKOU CBA3U B KOMIUJIEKCHBIX CO-
eauHeHusXx. MeToJ BajeHTHbIX cBsi3eil. [loHsaTHe O TEOpUHM KPUCTAJUIMUECKOTO MOJIs U TeOpUHU
MOJIsL JIMTaHA0B. Paciienienne sHepreTHIeckux ypoBHEeH d-3JIEKTPOHOB IEHTPATBLHOTO aToMa B
OKTa’JIpMYeCKOM M TETPadAPUUECKOM MOJSAX JUranaoB. CrekTpoxumuueckuit psan. OO0bscHeHne
MarHUTHBIX CBOMCTB U AJICKTPOHHBIX CIIEKTPOB IMOTJIOMICHUS KOMIUIEKCHBIX coeauHeHui. [lu-
KOMIUIEKCHI MeTaJJIOB. MI30MepHsi KOMILJIEKCHBIX COEMHEHHH.

PaBHOBecust B pacTBOpax KOMIUIEKCHBIX coeuHeHHid. KOHCTaHThl HECTOMKOCTH U YCTOWYHMBO-
CTH; BBIYMCIICHUE ITUX BEIMYUH C UCIOJIb30BAaHUEM CIIPaBOYHBIX AaHHBIX I0 D G o (00p) . Pe-
aKIMU C Y4aCTHEM KOMIUJIEKCHBIX COCIUHEHUMN.

CTpoeHne BeliecTBa B KOHIEHCHPOBAHHOM COCTOSIHHU

Teepmoe, xugkoe, ra3oo0pa3Hoe, IMIa3MEHHOE COCTOSIHHS, UX ocoOeHHocTH. OOmee
MPEJICTABICHUE O MEXKMOJICKYJISIPHOM B3aUMOJICHCTBHM: OPHEHTALMOHHOE, WHAYKLIHOHHOE,
mucnepcuonHoe. Kpucramnuueckoe cocrostaue. Mzomopdusm, nomumopdusm. Tumsl Kpuctan-
JMYECKHUX PEIIeTOK (aTOMHas, MOJEKYJspHasl, HOHHAs, MeTaindeckas). [Ipupona cBa3u mMexay
YaCTHIIAMU B PA3JIMYHBIX TUNAX KPHUCTALTMICCKUX PEHICTOK. DHEPreTHKA MOHHBIX KPUCTAJUIH-
YyecKkux penietok. Hectexuomerpudyeckue coequHEHMs. 3aBUCUMOCTh CBOMCTB KPUCTANIMYECKUX
BEIICCTB OT TUIA KPUCTALIMYCCKUX PEIICTOK. DHTAIBIHS KPUCTAUIMICCKUX penieTok. [TonsaTue
0 TIPHUPOJIe METAJUIMYECKOM cBs3H. JKuakoe u amopdHOe cocTosiHUS, UX ocoOeHHOocTH. [loHsaTHE
O CTPOCHUU KUJIKOU BOJIBI.
4.00beM yueOHOM TUCUUILIUHBI

B 3auetHbIX B akagem.
Bunpl yueGHO# paboThl eMHHLIAX qacax
OO0uasi TPy10€eMKOCTh JUCHMUILINHBI 0 Y4e0HOMY MJIAHY 7,0 252
KonTakTHasi padoTa - ayTiuTOPHbIE 3aHATHS: 0,66 24
Jlexmym (Jlek) 0,22 8
[TpaxTrueckue 3ausatus (I13) 0,22 8
Jlabopatopusie 3ansaTus (JI3) 0,22 8
CamocrosTenbHas padora (CP): 6,09 219
CaMocCTOsATEIHPHOE N3YUCHUE PA3ICTIOB TUCITUILTHHEI 6,09 219
KonraktHast camocTosiTennbHas paboTta
Buapl koHTpOJIA:
3aver:
KonTtakTHasi paboTa — IpOMe:KyTOUHAS aTTeCTAMSA 0,25 0,4
I[MoaroroBka K IK3aMeHy 8,6
B 3auetHbIx B actpos.
Bunsl yueOHOM paboThl €IUHALIAX yacax
OO0masi Tpy10eMKOCTh JUCHUILVINHBI 10 Y1eOHOMY IIAHY 7,0 189
KonTakTHasi padoTa - ayiMTOPHbIE 3aHATHS: 0,69 18,75
Jlextuu (JIek) 0,22 6
[Mpaktrnueckue 3ansarus (I13) 0,22 6
JlaGopatopusie 3ausaTus (J13) 0,25 6,75
CamocrosTenbnas padora (CP): 6,06 163,5
CaMocCTOsTENBHOE U3YUCHUE Pa3IeIOB JUCIUILTUHBI 6,0 163,5
KonraktHas camocTosiTennbHas paboTta
Buabl koHTpOJIA:
3aver:
KonTtakTHasi paboTa — IpOMe:KyTOUHAS aTTeCTaMsA 0,25 0,3
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‘ [oaroroBka K 3K3aMeHy ‘ ‘ 6,45 |
AHHOTanus pado4eil nporpamMMsl AMcuMIIMHbI «Opranuyeckas xumus» (b1.5.09)
1.1esib10 IMCHUNIMHBI SIBISIETCSA IPUOOPETEHUE CTYACHTaMU 3HaHUN O CTPOEHUU OPTaHu-

YECKUX COCAUMHEHUMN, OCHOBHBIX XUMHMUYECKUX CBOMCTBAX PA3JIMYHBIX KIACCOB OPraHUYECKHUX CO-

€AMHEHUI U METOJ]aX UX IMOJIyYeHHUs, KaK IPOMBIIIIEHHBIX, TaK U Ja0OPaTOPHBIX.

2 B pe3yabTtare u3yuyeHHsl JUCHUIJIMHBI 00y4YalIUiicsl MO MporpaMMe OakajaBpuUaTa

JA0JI2KeH 00J1a/IaTh CIASAYIOUMMHU KOMIIETEHIIUSIMU: CIIOCOOHOCTHIO K CAaMOOpPraHU3aluyd U CaMo-

obpazoBanuto (OK-7); cnocoOHOCTHIO ¥ TOTOBHOCTBIO MCTIOIB30BaTh OCHOBHEIE 3aKOHBI €CTECT-

BEHHOHAYYHbIX JUCHUUIUIMH B MPO(ECCHOHATBLHON eATeIbHOCTH, IPUMEHATh METO/Ibl MaTeMa-

THYECKOI'0 aHAJIM3a U MOJEIMPOBAHNS, TEOPETUIECKOTO U IKCIIEPUMEHTAIBLHOIO UCCIIEI0BaHUS

(OIIK-2); crocoOHOCTBIO MCIOJIB30BaTh 3HAHUS O COBPEMEHHOHN (DH3MYECKON KapTHUHE MUpa,

IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUM BEUIECTBA Ul IIOHMMAaHUS OKpY-

JKaroIero Mupa u sijenuit mpupost (OITK-3);

3HamMb: TEOPETUYECKUE OCHOBBI CTPOCHUS M CBOMCTB Pa3JIMYHBIX KJIACCOB OPraHUYECKUX COEIU-

HEHUIl; CrIOCOOBI MOTYYSHHS] 1 XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPIaHUYECKUX COEIU-

HEHUIl; OCHOBHBIE MEXAHNU3MbI IPOTEKAHUS OPIraHUYECKUX PEaKLU;

ymemyb. IPUMEHATh TEOPETUUECKUE 3HAHUS JUIsl CHHTE3a OPraHMYECKUX COCIMHEHHUM pa3JIMYHbIX

KJIACCOB; AHAJIM3MPOBATh U IMPEJICKA3bIBaTh PEAKLHUOHHBIE CBOWCTBA OPraHMYECKUX COEIUHE-

HUW; COCTABJIATh CXEMbl CUHTE3a OPraHU4YEeCKUX COEUHEHUN, 3aJaHHOIO CTPOCHHS;

énadems; OCHOBAMU HOMEHKJIATYPHI U KIIaCCU()UKAIIMU OPTaHMYECKUX COCTUHEHNN; OCHOBHBIMHU

TEOPETUUYECKUMH IPEICTABICHUSIMH B OPraHMYECKONH XMMHUU; HaBbIKAMH OOOCHOBAHUS PAIIMO-

HaJIbHBIX CIIOCOOOB MOJIYYEHUS OPraHUYECKHUX BEIIECTB.

3 Kpatkoe coaepixanue TuCHMIIHMHBI

BBenenue.

Mooynwe 1. Teopua xumuueckozo cmpoeHus u HacvljeHHbvle y21e6000poovl (YB)

1.1. Ilpupoga XUMHUUECKOU CBSI3U

[Ipupona xoBaneHTHOU cBsi3u. PopMyiibl JIprouca. @opmanbHbIN 3apsaa. Teopus OTTaIKUBAHUS

ANIEKTPOHHBIX Map BajeHTHOH obonouku (ODIIBO) u popma monexyn. [loasspHOCTh KOBaJIEHT-

HOM cBsizu. MHayKTUBHBIA 3 dexT 3amectutened. [lenokann3zoBaHHas KOBaJE€HTHas CBs3b, yC-

nosus aenokanusauuu. Conpsbkenue. PezonancHbele cTpykTypbl. CBepxcomnpspbkeHue. Kitaccu-

¢bukanys opraHMYeCcKUX peakluii: Mo TUIY NPEeBpalleHUs, 10 TUIY pa3pbIBa CBS3EH, MO Xapak-

Tepy akTuBauuu. Knaccudukanus peareHtoB. [IoHATHE O MeXxaHU3ME XMMHUYECKOH pEaklUu.

OnektpoHHble 3¢ dexTsl. [IpoMekyToUHbIE COEAMHEHMS] W YaCTUIbl OPraHMYECKUX PpEeaKIUi:

JIOHOPHO-AKIENTOPHbIE KOMIUIEKChl, HOHHBIE Mapbl, KapOOKATHOHBI, KapOAaHUOHBI, HOH-

paguKabl.

1.2 AnkaHsl

['omonornueckuit pan. M3omepus. Homenknatypa. CnocoObl nomyuenus. [IpoctpancTBenHoe u

a5eKTpoHHOE cTpoeHue. Konpopmanuu, ciocodbl n300paxeHusi, CpaBHUTENIbHAs YCTOWYUBOCTbD.

®usnyeckue cporicTBa. Peakunu ankaHos. ['anorennpoBanue MeraHa. Mexanusm peakiuu. Te-

IUIOTHI OTAENIBHBIX CTaUi U CyMMapHBbIN TeroBoi 3 dext. Kuneruka rajnoreHnpoBanust MeTa-

Ha. DHepreTuueckas auarpamma. [loctynat XamMmonzaa. Peakuyuu rajoreHnpoBaHMsi TOMOJIOIOB

MeTaHa: OpUEHTAlUsl, PEaKIIMOHHAsI CIOCOOHOCTh, PETHOCENIEKTUBHOCTE. Psinl ycToitunBoCcTH ai-

KWJIBHBIX pauKasoB. [Ipyrue panukaibHble (IEHbIe U HelleTTHbIE) PEaKIMU AIKaHOB.

1.3 Crepeonzomepus

Tumsl cTepeon3omMepoB: KOHPOPMEPHI, TEOMETPHUECKUE U30MEPHI, IHAHTHOMEpPHI. OnTrudeckas

n3oMepus. XUpaIbHOCTh. XHpajdbHas MOJIEKyJa. ACUMMETpHUYECKUN LEeHTp. Onrhdyeckas ak-

TUBHOCTh. DHAHTUOMEPHI, aHTUIIOIbI. Panemuueckas cmech. CriocoObl MPOCTPAHCTBEHHOTO M30-

OpaxxeHHs] oNTHYecKHUX n3oMepoB. OTHocuTenbHas U alOcomoTHas KoHpurypamuu. [Ipoekiuu

Oumepa. D,L-Homenknatypa. R,S-Homenknarypa. [lonstue o0 onTHuecKoid aKTUBHOCTH CO-

€IMHEHNI C JBYMsl aCHMMETPUYECKMMH LEHTpaMu. [nactepeomepsl, Me30-, apumpo- U mpeo-

(bopMmBI.
1.4 TuknoankaHsl
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I'omonorunueckuii psa. M3zomepus. Homenknatypa. Crioco6s! momydenus. [IpocTpancTBeHHOE U
anekTpoHHOoe crpoeHue. Konpopmanuu. Tumnsl HanpsHkeHUH B IUKIAX (YIJIOBOE, TOPCHOHHOE,
TpaHcaHHyJsIpHOE). OTHOCHUTENbHAS YCTOMYUBOCTh MUKIOATKaHOB. du3nveckue cBoicTBa. I1o-
TEHIIMAJIbl MOHU3ALUHU U AJIEKTPOHHOE CPOACTBO, OOIIAs XapaKTePUCTUKA PEaKIIMOHHON CII0Cc00-
Hoctu. Kondopmanuu nukinorekcana. DKBaTopuaibHble U aKkCHallbHbIe CBs3U. [IpocTpancTBeH-
Hasi U30MEpHs 3aMELICHHBIX LUKJIOreKCaHoB. Peakiuu mukinoankanoB. OCOOCHHOCTH peaKIii
MaJbIX IIUKJIOB. BakHelue npecTaBuTeNd: [UKIONPOIaH, IUKIONEHTaH, IIUKIOreKCaH, AeKa-
JIMHBI, CTEPOU/IbI, aJJaMAHTaH.

Mooyns 2. Henacviugennule y2neeo0opoont

2.1. AnkeHsbl

I'omonorunueckuii psa. Mzomepus. Homenknarypa. CrocoOwl moydeHus. [IpocTtpaHcTBeHHOE
CTPOEHUE U MPOCTPAHCTBEHHAS U30MEpHUS aJIKEHOB. DIIEKTPOHHOE cTpoeHHe. DU3NUECKre CBOM-
ctBa. [loTeHunanbl HOHU3AUU U IEKTPOHHOE CPOJICTBO, O0IIas XapaKTEpUCTUKA PEaKIIMOHHON
cnocoOHocTH. Peakuun ankeHoB. Peaknuu 31eKTpo(UIBHOTO MPUCOCIMHEHUS AJIIKEHOB: MPH-
COEIMHEHHUE TaJIOT€HOBOJIOPOAOB, BOJBI, TrajoreHoB. [ 'MapoOOpHUpOBaHUE aJIKEHOB, MEXAaHHU3M
peakuuy NpeBpalleHus alKuiIOOpaHOB B aJIKaHbl, CIIUPTHI, KETOHBI. PErnoceneKTMBHOCTh peak-
Ui snekTpoduabHOro npucoeauHenud. [lpapuno MapkoBHUKOBa U €r0 TEOpETHYECKOe 00bsIC-
HEHHE.

CBoboHOpaaMKaIbHOE TpUCOeIMHEHnE OpoMoBoaopoaa (nmepekucHsid dgdext Kapama). Pe-
aKIUY PaJIMKAbHOTO 3aMEIleHUs] ATKEHOB, MPOTEKAIOIINE C COXPAHEHHUEM JBOWHON CBS3U: aj-
JWIbHOE TamoreHupoBanue. OKHUCIEHUE U 030HONU3 AJIKEHOB, MOJYYE€HHE 3MOKCHUCOEINHEHUH,
BULI-AMOJIOB, aJbAETUAOB, KUCI0T. OKHUCIEHUE AJIKEHOB B MPUCYTCTBUM coied mamtanus. ['unu-
podopMIIIIpOBaHKE ANKEHOB, MOJy4YE€HUE CIHMPTOB U anbaeruaoB. KommiekcooOpa3zoBaHue
0J1e()MHOB C NEPEXOHBIMU METa/llaMU. [ 'OMOreHHOe U reTeporeHHoe rujpupoanue. Peakuun
aIKEeHOB ¢ KapObeHaMu U ux aHajoramu. [lomyuenue u ctpoenue kapoenos. [lomumepusanus ain-
KEHOB (MOHHAas, paJuKallbHas, KoopauHaloHHas). CtepeoperyispHble moiuMepsl. Baxkneiume
MPEJICTABUTENN: STHIICH, POMHIIEH, OyTeHbI, IIUKJIOT€KCEH.

2.2 AnxuHbI

['omonornueckuii psin. M3omepus. Homenknatypa. Crioco6sr nosyuenus. IlpoctpancTBeHHOe U
ANEKTPOHHOE cTpoeHue. Puzndeckre cBocTBa. [loTeHIMaNbl HOHU3AUUH U JIEKTPOHHOE CPO/I-
CTBO, O0OLIas XapakTEepUCTHKA peaKkIMOHHOH cnocoOHocTu. Peakuum ankuHoB. CH-
Kucnotnocts. AneTuneHuapl, CTpOCHHE U CBOMCTBA. Peakniuu »7meKTpoUIBLHOTO MPUCOEANHE-
HUS, UX MEXaHU3MBI U cTepeoxumus. Peakunu HykiaeodunsHOro npucoenunenus. OKucieHue,
BOCCTAHOBJIEHHE, THAPUPOBaHNE alKuHOB. OnuroMmepusanus. Baxkneimme npeacraBuTenu: are-
THUJIEH.

2.3. AJKagueHb] U TTOJINEHE]

N3omepus. Homenknarypa. Crioco6sl mostydeHusi. XMMHUYECKHUE CBOICTBaA.

Mooyns 3. Apomamuueckue coeounenus.

31 Teopuu apoMaTn4HOCTH.

32 CoennHenus 6E€H30JILHOTO pAa

Nzomepus. Homenknarypa. CriocoObl mosyuyeHusi. XUMHUYECKHe CBONCTBA. Peakuuu 3mexTpo-
¢unpHOTO 3aMenieHus. Peakiuu OeH30ma: HUTpOBaHHE, TalOTeHUPOBaHue, Cylb(upoBaHue, ai-
KWJIMpOBaHWe W anuimpoBanue mo Opuupento-Kpaprcy. Mexanusm Sg2-apom. m-Komrurekch.
CrpoeHue G-KOMIUIEKCOB. JHEpreTuyeckas auarpamMmma peakiuu. CKOpOCTBIMMHUTHPYIOLIAS
cTanus. BnusiHue 3amectuteneld B OEH30JIbHOM KOJBIIE Ha HAMPABICHHE M CKOPOCTh PEaKIUid
ANEKTPOPHITBHOTO 3aMEIICHUSI.

4. O0bEM yueOHOi TUCHUIIHHBI

B 3aueTHBIX B akagem.
Bupl yueGHOI paboThI eTMHUIAX Yacax
OO0mas Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 8,0 288
KonTakTHas padora - ayAnTOpHBIE 3aHATHSA: 1,0 36
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Jlexmmm (Jlek) 0,44 16

[Tpaktrueckue 3ausatus (113) 0,56 20
CamocrositensHas padora (CP): 6,75 243
CamocTosTenbHOE H3YUYCHHUE Pa3/ICTIOB TUCIIUILUIMHBI 6,75 243

KonTaktHas camocrositensHas pabota
Buabl kKoHTpOJIA:

3auer:
KonrakTHasi pa6oTa — NpoMesKyTOYHAsI aTTecTalus 0,25 0,4
IMoaroroBKa K 3K3aMeHy 8,6
B 3auerHbIx B actpos.
Bunel yue6HOM paboThI eAMHULAX Yacax
O01masi TPy10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 8,0 216
KonrakTHasi pa6oTa - ayiuTOpHbIE 3aHATHSI: 1,0 27
Jlexmm (Jlek) 0,44 10,5
[Tpaktuyeckue 3ansatus (I13) 0,56 15
CamocrositesbHasi padora (CP): 6,75 182,25
CamocrosiTenbHOE U3yUYCHHUE Pa3/IeTIOB JUCIIUILIMHBI 6,75 182,25

KonTaktHas camocrosiTenbHas pabota
Buabl KOHTpOJIS:

3auer:
KonrakTHas paboTa — npoMe:KyTO4YHasi aTTeCTAlUs 0,25 0,3
I[MoaroroBka K IK3amMeHy 6,45

AHHOTanus padoyel nporpaMmsl JMcuMIIMHBI «DPu3nyeckas xumus» (b1.5.10)

1 Heab AUCHMIIMHBI — PACKPBITh CMbIC]I OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJI0OM XUMHU-
YEeCKOro Mpolecca, MoKa3aTh 00JacTy MPHIIOKEHHS THX 3aKOHOB M HAYyYHUTh CTY/ACHTa IPaMOT-
HO MPHUMEHATh MX HPU PELICHUH KOHKPETHBIX TEOPETHUECKUX U MPAKTUYECKUX 3a]lad, O3HAKO-
MUTBCS C TEPMOJIMHAMUYECKON T€OpHUEl pacTBOPOB IEKTPOIUTOB U IJIEKTPOXUMHUUYECKUX IIeTIel
(ranbBaHMYECKUX DJIEMEHTOB).

2 B pe3yabTare M3y4eHusl JMCHMILIMHBI 00y4aIOLIMICH 1O NMporpamMme 0akajaB-

pHaTa J0JIKEeH 001alaTh CIEAYIOUIMMH KOMIIETEHIIMSAMU: CIIOCOOHOCTBIO U FOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUIMH B HpoQecCHOHANbHON nes-
TEIbHOCTH, IPUMEHITh METO/Ibl MATEMaTHUECKOT0 aHaJIN3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO
U sKcrnepuMeHTansHoro uccnenosanus (OIIK-2); BrmageHneM OCHOBHBIMM METOJaMH, crocoda-
MU U CPEJICTBaMU IOJIyYE€HHUs, XPAHEHUs, TepepadOTKU UH(POpMAaIK, HaBbIKaMU pabOThI ¢ KOM-
IBIOTEPOM KaK CpecTBOM yrpasieHus uudopmarmeit (OI1K-5);
3namb: OCHOBHBIE 3aKOHBI (PM3NYECKOW XMMMH, B3aUMOCBS3b (PU3MUECKUX U XMMHUYECKHX Xa-
PaKTEPUCTUK MPOLIECCa; IIyTH ONPEACICHUS BAKHENIINX XapaKTEPUCTUK XUMUYECKOTO PAaBHOBE-
cusl (KOHCTaHThl PaBHOBECHS, PABHOBECHOT'O BBIXOJIa MIPOAYKTA, CTETNIEHU MPEBPAILEHUS UCXO-
HBIX BEILECTB) U BIMSIHUA Pa3IMYHBIX (PAKTOPOB Ha CMEIIEHHE XMMUYECKOI0 PAaBHOBECHUS; YCIIO-
BUS YCTaHOBJIEHUS ()a30BbIX PAaBHOBECHI B OJHO- 1 MHOTOKOMIIOHEHTHBIX CHCTEMax, BO3MOXK-
HOCTH pPAa3JeJICHUs] CJIOXKHBIX CHUCTEM Ha COCTaBIIAIOIIME KOMIIOHEHTBI; TEPMOJIMHAMUYECKOE
OINMCAaHNE CBOMCTB UJCAIbHBIX U HEHUJICATbHBIX PACTBOPOB, MOAX0/IbI K HAXOXKICHHUIO MaplUaib-
HBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpPa, OTIUYUTENIbHBIE OCOOCHHOCTU B TOBEICHUU
pPacTBOPOB AJIEKTPOJIUTOB, CBSI3aHHBIE C MPOXOXKJIEHUEM 3JIEKTPUUECKOTO TOKA; TEOPHUIO T'ajbBa-
HUYECKUX SIBJICHUM;
Ymems: npuMeHSTh TeOpETHUECKHUE 3HAHUS U SKCIIEPUMEHTAIIbHBIE METO/IbI UCCIIEIOBaHUS (U -
3MYECKOW XMUMMHU TPH PEIIeHUN NPOPecCHOHATBHBIX 3a/1ad; MPOBOJUTH TEPMOJAMHAMHYECKUE
pacueTsl, OCYUIECTBIIATh aHaJIN3 U HA OCHOBE ATOTO JIeJIaTh 000CHOBAHHbBIE BBIBOJIBI; MPEACKA3bI-
BaTh U HAXOJUTh ONTHUMAJIBHBIE YCIOBHSI IPOBEAEHUS XMMHUECKOTO MIPOLIEcca ¢ LIEbIO MMOoIyde-
HUSl MaKCUMaJIbHO BO3MOKHOT'O BBIX0/1a MHTEPECYIOIIETO MPOIyKTa; MPEACTABIIATH JaHHbIE JIa-
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OopaToOpHOTO HccaeaoBaHus B Tpadudeckoil popMe M Ha OCHOBE IMOJYYCHHBIX 3aBUCHMOCTEH
OINPEAEIATh COOTBETCTBYIOLIUE TEPMOJUHAMHUECKHE U KUHETHYECKUE XapaKTEPUCTUKU XUMM-
YECKOM CHCTEMBI U XMMHUYECKOI0 IIPOLECcCa; MPOBOJANUTD aHAIU3 U KPUTUYECKU OLICHUBATH IOJY-
YEeHHBIC SKCIIEPUMEHTAIbHBIC JaHHbIE, 0000IaTh U JenaTh 00OCHOBAHHBIE BBHIBOJIBI Ha 0ase
IIPOBEJCHHBIX OIBITOB; IPUMEHATh KOHAYKTOMETPUYECKUE U IOTEHIMOMETPUYECKUE U3MEPECHHUS
JUIS OTIpeeNICHHs] TePMOJUHAMUYECKUX (DYHKIMI XUMUYECKUX PEAaKIUH, KOHCTAHThI TUCCOIHA-
LY, IPOU3BEACHUS pacTBOpuMocTH, pH pacTBopoB U T.x.;
Brnademw: KOMIIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOIOB (PM3NYECKON XUMHM Ul pelle-
HUSl KOHKPETHBIX MCCIIEN0BATENIbCKUX 3aa4; HABbIKAMM OIIPEICICHUS COCTOSHUS PABHOBECUS U
CaMONPOM3BOJILHOTO HANPABJICHUS XUMHUECKOTO MPOLecca; MpueMaMu 00pabOTKH MOITydeHHBIX
OMBITHBIX JTAHHBIX JJIS BBIABJICHUS U YCTAaHOBJICHUS B3aMMOCBS3E€H MEXIY TEPMOIUHAMUYECKH-
MU CBOMCTBaMHU M (pU3MYECKHMMU MapaMeTpaMH Mpolecca; 3HaHUSIMA OCHOBHBIX 3aKOHOB (DU3H-
YECKOW XMMHUH JUIsl COJIEPIKATENBHON HHTEPIIPETALIMHA TEPMOINHAMUYECKUX PACUYCTOB; KOMILICK-
COM COBPEMEHHBIX IEKTPOXUMHUYECKUX METOJIOB UCCIIEN0BAHUS /ISl ONPENEICHHs] TEPMOJHA-
MUYECKHX XapaKTEPUCTHUK JIEKTPOJIUTOB U XUMHUYECKUX PEAKLIUM.
3 Kpartkoe conep:xanue JMCHHUIIIHHbI
XuMHYecKass TepMOAMHAMUKA. 1-b1if U 2-0l1 3aKOHBI TEPMOJUHAMUKH, nocTyaaT [lnanka.

B3anMocBsi3b TemnoTsl, padoThl U M3MEHEHUS BHYTPEHHEW 3HEpPruu B Ipoleccax ¢ ydacTHEM
UJEANBHOr0 raza. TermioeMKOCTh TBEPABIX, KUIKUX M ra3000pa3HbIX BEIIECTB. TepMOXUMHMSL.
Beruucnenue teniaoBbix 3¢ (HEeKToB XMMUYECKUX peaklui, IpoueccoB (pa3oBbIX MNEPEX010B, pac-
TBOPEHHS M APYTUX (PU3UKO-XUMHUUECKUX mporieccoB. DHeprus ['mb66ca u sneprus ['enpmronbua
KaK KpUTEpPHH HaIpaBICHUs XUMHUUYECKOro mpouecca. Pacuer abcomoTHON 3HTponuu. XumMuye-
ckoe paBHOBecue. KOHCTaHTa XMMUYECKOIO0 pPAaBHOBECHS U METOJIbl €€ pacuera U SKCIIEPUMEH-
TaJIbHOIO ONpENENICHNs. PaBHOBECHBIN BBIXOJ INPOAYKTa, BIMSIHHME IABJICHMs, TEMIIEPATYpHI,
NPUMECH MHEPTHOTO ra3a Ha PAaBHOBECHBIM BBIXOJ. YpaBHEHHs M30TEpMbI U M300apsl BaHT-
['opda. Cratucruyeckas TepMoauHamuka. Pacuyer TepmoauHaMuueckux (QyHKUIu Ha Oase
IPEJICTABICHUNA O CyMME 10 COCTOSTHUSIM.

®a3oBble paBHOBECHSI B OJJHOKOMIIOHEHTHBIX cucTeMax. dazoBele nepexos! u ¢pazo-
Bas [UarpaMma COCTOSIHHS JUIsl OJJTHOKOMIIOHEHTHBIX cucTeM. TpoliHasg Touka. YpaBHeHue Kia-
nenpoHa-Knaysnyca. 3aBUCMMOCTD JaBJIEHUs HACBILIEHHOIO Iapa oT Temneparypsl. Onpenene-
HUE TepMoJIMHaMu4eckux (GyHKIUM nponecca (asoporo nepexona. Kpurnueckas temmneparypa.

TepMmoannamuueckas Teopusi pacrBopoB. Kiaccuduxanus pactBopoB. CrocoObl BbI-
paxkeHusl coctaBa pactBopa. [lapruanbHble MOJISIpHBIE BEIMUMHBL. YpaBHeHus [ nu60ca-/lrorema.
WneanbHble pacTBOpbl. TepMoauHaMudeckue (QyHKIUMM CMELIEHUs JUIsl UI€AIbHBIX PacTBOPOB,
3akoH Payns. [IpenenbHo-pa3zbaBieHHble pacTBOpPHI, 3aKoH 'eHpu. HeunneanbHble pacTBOpHI, M0-
JIO’KUTENIBHBIE U OTPULATENIbHBIE OTKJIOHEHHMs OT 3aKoHa Payns. TepMonnHaMuueckoe onrcaHue
HEUJCaIbHBIX PacTBOPOB, aKTMBHOCTh, KOO(PPUIMEHT akTUBHOCTU. KoinmuraruBHble CBOMCTBa
pPacTBOPOB HEJNETYYUX BEIIECTB B JieTydeM pacTBoputene. Kpuockonus, 30ymmockonus. Oc-
MOC, OCMOTHYECKOE JIaBJICHHE.

®a3oBbl¢ PABHOBECHS B MHOTOKOMIIOHCHTHBIX CHCTeMax. J[MarpamMMsl «J1aBJIcHHE-
COCTaB», «TEMIIEpPAaTypa-CoOCTaB», «COCTaB Iapa-CoOCTaB KUIAKOCTH» JJIsl WICAIbHBIX U Heuje-
IBbHBIX pacTBOpOB. 3akoHbl ['n66ca-KonoBanoBa, Azeorponus. OU3NKO-XUMUYECKHE OCHOBBI
pa3fiesieHuss KHUJIKHX cMmeced, pekTudukauus. OU3NKO-XUMUYECKUH M TEPMHYECKUHM aHaIH3.
Paznuunble THIBI TuarpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuiio ¢a3 u npaBuiio peryara.

PacTBopbI 3J1eKTPOIUTOB. DiekTpocTaTudeckas teopus Jlebas-Xrokkems. Pacuer akTus-

HOCTH M CPEJIHUX MOHHBIX KOA((HUIMEHTOB aKTUBHOCTU CHIIBHBIX DJIEKTPOJIUTOB B pa30aBieH-
HBIX U KOHIIEHTPUPOBAHHBIX PACTBOPOB U PAaCTBOPAaX YMEPEHHOM KOHIEHTpaUuu. YAelbHas U
MOJISIpHas dJEKTPUUECKHUE MPOBOAUMOCTH. CKOpPOCTh ABMXKEHMSI U TOJBMKHOCTH MOHOB. [Ipe-
JIENIbHBIE MOJIIPHBIE 3JIEKTPOIPOBOJHOCTH MOHOB. 3aKOH HE3aBUCHUMOIO JIBH)KEHUS HOHOB
Konbpayma. [Ipumenenne n3mMepeHuil 3JeKTpUUECKON MPOBOJIUMOCTHU AJISl ONIPEAETICHUS CTElle-
HU ¥ KOHCTAHThI JUCCOLUAINH CIa0bIX AIEKTPOIUTOB.
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DeKTPpOXUMHYECKHe chucTeMbl (1enu). Bo3HUKHOBEHME CKayka MOTEHIMAIa Ha TPaHUIIE
pasnena npoBoaHukoB | u Il pona. J{BOMHON 31€KTpUUYECKUN CIION. DJNIEKTPOABIDKYILAs CUiIa
rajbBaHUYECKOIO JIEMEHTA, FIEKTPOIHBIN MOTeHUHal. TepMoaHaAMUYecKasi TEOpUs TaJIbBaHU -
4YeCKUX sIBJICHUH, ypaBHeHHe HepHcera. Dnekrpoxumuyeckas opMa OCHOBHOTO YpaBHEHHS Tep-
MOAMHAMUKH, TemneparypHbiid kodddumuent IJC. Dnekrpoast I u Il pona, ra3oBeie U OKUCITH-
TEJIbHO-BOCCTAHOBUTEIIbHBIC JICKTPOAbl. THIBI TaIbBAHUYECKUX JIEMEHTOB: XUMUYECKUE, KOH-
LEHTPALMOHHbIE, C IEPEHOCOM U 0e3 mepeHoca. XUMHUECKHe HCTOYHUKH TOKA, TOIUIMBHbIE dJie-
MEHTHI.

4. O0beM yueOHOM TUCHUTINHBI

B 3aueTHBIX B akanewm.

Bunel yue6HOM paboThI €QUHULIAX Yacax
OO0mas Tpy10eMKOCTh JTHUCIUILIHHBI 10 Y4eOHOMY IUIAHY 8,0 288
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHSI: 0,78 28

Jlexmmu (Jlek) 0,22 8

[Mpaktuueckue 3ansatus (I13) 0,28 10
Jlaboparopusie 3ansaTus (J13) 0,28 10
CamocrositesbHasi padora (CP): 6,97 251
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 6,97 251

KonTaktHas camocrosiTenbHas pabota
Buabl KOHTpOJIS:

3auer:
KonTakTHasi paboTa — IpOMe:KyTOYHAasI ATTeCTAIUS 0,25 0,4
IloaroroBka K 3K3aMeHy 8,6
B 3auerHbIx B actpos.

Bunet yueGHoi paboThI eINHULIAaX Yacax

OO0masi Tpy10eMKOCTb JMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 8,0 216

KonTakTHas padoTa - ayIMTOPHBIE 3AHATHS: 0,78 21

Jlexruu (JIek) 0,22 6

[Tpaktryeckue 3ansatus (I13) 0,28 7,5

Jlaboparopusbie 3ansaTus (J13) 0,28 7,5
CamocrositeabHas padora (CP): 6,97 188,25
CamocTrosiTenbHOEe U3YUYEeHHUE Pa3/IeTIOB JUCIIUILIMHBI 6,97 188,25

KonTakTHas camocrosiTensHas paboTa
Buabl kouTpoJIA:

3ayver:
KontakTHas paboTa — mpoMe:KyTO4YHasi aTTeCTAlUsA 0,25 0,3
IToaroroBka K 3K3amMeHy 6,45

AHHOTanus padoyeil NporpaMMbl JMCHUIJIMHBI «AHAJMTHYECKAs1 XUMUS U PU3NKO-
XumMHuuyeckue MeToabl anaansa» (b1.b.11)

1 Heab JTMCHMINVIMHBI «AHAJIUTHYECKAas XUMUSI» — 00€CHEeUnTh MOJHBIH 00BEM COBpe-
MEHHBIX 3HaHUM, YMEHHUHA W HABBIKOB IO OCHOBHBIM TI'PYIIAM XMMHUYECKHX METOJOB aHAIU3a,
HanOoJiee MUPOKO NMPUMEHSEMBIX B MPOMBIIUIEHHOCTH M MCCIEI0BATENbCKON paboTe, a TaKxke
KOMIIETEHIINM, HEOOXOAUMBIX XUMHUKAM-TEXHOJIOraM BCEX CIENMAIbHOCTEHN Ui pelieHHs] KOH-
KPETHBIX 3371a4 XMMUYECKOTO aHaIn3a.

2 B pe3yabTrare M3y4YeHUs TUCHMIUIMHBI 00y4arolMics MO0 mporpamMme OakaJiab-
pHaTa J0JLKeH 00JaiaTh CIEAYIOUIMMHU KOMIIETEHIIMSAMU: CIIOCOOHOCTBIO M TOTOBHOCTHIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCHMIUIUH B NPO(eCcCHOHAIbHOU aes-
TEJIbHOCTH, IPUMEHATh METOAbI MATEMAaTUYECKOIO aHAIN3a U MOJEIUPOBAHMS, TEOPETUUYECKOTO
U 3KcnepuMeHTaIbHoro uccienosanus (OIMK-2);
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3Hamb: OCHOBHBIE NOHATHS, TEPMUHBI, METOJbl U MPUEMBbl KAUECTBEHHOIO U KOJIUYECTBEHHOTO
XUMHUYECKOTO aHaIn3a, TEOPUI0 XUMHUUYECKUX U (PU3UKO-XMUMUYECKUX METOJOB aHAIIN3a, MPUH-
UMbl pabOTHl OCHOBHBIX IPUOOPOB B PU3UKO-XUMUYECKUX METO/AX;

Ymems: npumeHsTs mpuoOpETEHHBIE MPAKTUUECKUE HABBIKA B MPOQPECCHOHATBHON AESTeNbHO-
CTH JUIsl peUIeHUs] KOHKPETHBIX 3a7a4;

Brademsb: OHMMaHUEM 1IeJICH U aITOPUTMOB XMMHUYECKOTO aHAIIN3a, CIOCOOaMH pelIeHHs aHa-
JUTUYECKUX 3a/1ay, OLUEHKOW BO3MOXHOCTEM Ka)KJOr0 METOJAA aHalin3a, OCHOBAMU METPOJIOTHU-
YECKOM OLICHKU PE3YJIbTATOB KOJIWYECTBEHHOI'O XUMUYECKOTO aHAIN3a;

3 KpaTkoe coaepskanue Iy CHUNIHHBI

Beenenue. Ilonstue o0 anamutuyeckoit xumuu (AX) Kak O CUCTEME 3HAHWH, IMO3BO-
JSIOILIENH YCTaHOBUTh KaUYECTBEHHBIM M KOJMYECTBEHHBIN cocTaB BeliecTBa. 3aaaun AX. AHanu-
TUYECKUIH CUTHAJ KaK HOCHTENb KAYeCTBEHHOW M KOJIMYECTBEHHOW HMHpopManuu o6 oO0bekTe
ananmu3a. [lonstue o mpobGooTdope u mpodonoaroroBke OCHOBHBIE TPeOOBaHUS, MpPEIbBIsC-
MbIE€ K METOJAAM XMMHUYECKOIO0 aHalIu3a. Y CJIOBUS BBIIIOJIHEHUS ONpeAesieHui. AHaluTHYeCKas
dbopMa, aHATUTHIECKUE TIPU3HAKU. AHATUTHYECKIE KiIaccu(PUKay KaTHOHOB U aHWOHOB. Cuc-
TeMaTH4ecKuii u ApoOHbIi aHanu3. CoBpeMeHHbIE METOJbl UACHTU(DHUKAIIMN 3JIEMEHTOB U CO-
equHeHni. OprannyecKkre aHAIMTUYECKUE PEareHThl B AaHAJIN3€ HEOPTraHUYECKUX BEIIECTB.

PaBHOBecCHs B aHATUTUYECKUX TOMOT'€HHBIX U I€T€POreHHbIX cucTeMax. OCHOBHBIE THIIBI
peakiuii, npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aMMOJCHCTBHE, OKHCIICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHUS aHAIUTUYECKUX
peaKIuii ¢ TOMOIIBI0 KOHCTAaHT PaBHOBECHSA. YUeT MOOOUYHBIX PEAaKIUi C MOMOIIBIO armmapara
YCIIOBHBIX KOHCTAHT paBHOBecHs. VCronb30BaHUE YCIOBHBIX KOHCTAaHT PABHOBECHUS JJISl OITH-
MHU3AIUU aHATUTHYECKUX PEAKIMI U MPAKTHUYECKUX YCIOBHM MX BBHITOJHEHHUS.

OCHOBBI METO/I0B KOJIMYECTBEHHOT0 XMMHUYECKOIO aHajin3a. MeToabl KOJMYECTBEHHOIO
aHaymza. TpeOoBaHUS, MPEABIBIIEMbIE K XUMUYCCKHUM PEAKIUSIM, UCTIOIb3YEeMbIM B XHMHUE-
CKOM aHajii3e. OJTallbl KOJIMYECTBEHHOro aHanu3a. [loHsATMEe O IpaBUMETPUYECKOM aHAJIU3E.
Teopernueckre OCHOBBI TUTPUMETPUUYECKOTO aHanu3a. [Ipuemsl TuTpoBanus. PacueTsl B TUTpU-
metpuu. ['paduyeckoe oToOpaskenue mporecca TutpoBanus. CKkadyoK TUTPOBAHUS, TOUKA IKBU-
BaJICHTHOCTH, KOHEYHAsl TOUYKa TUTpoBaHUs. [lepBUUHbIE U BTOPUYHBIC CTaHAAPTHI. METOI Ku-
CJIIOTHO-OCHOBHOTO THUTpOBaHUs. BBIOOp KHCIOTHO-OCHOBHOTO MHAMKaTopa. [Ipumeps! ompene-
neHudd.  MeToapl  OKHCIUTENBHO-BOCCTAHOBUTEIBHOTO  TUTpOBaHUsA.  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIN MOTeHIIMAN. PaKTOPHI, BIUSIOLUIME HA €r0 BEeIUUUHY. Y paBHeHHe HepHcTa.
[epmanranaromerpus. Mogomerpus. ONTHMU3AIMS YCIOBHIT ONpeneteHns. MeTo KOMILIEK-
COHOMETPUYECKOTO TUTpoBaHMs. OCOOEHHOCTH peaklnii KOMITJIEKCOOOpa3oBaHus (XemaTooopa-
30BaHus1) HOHOB MeTauioB ¢ D/ITA. BbiOop onTUMaIbHBIX YCIOBHI KOMIIJIEKCOHOMETPUUECKO-
ro TUTpoBaHUs. TUTpOBaHME MO METOAY OCaxAcHUs. MeTpojiornueckas OI€HKa pe3yJbTaToOB
aHanm3a. MIHAMKAaTOpHBIE U MHCTPYMEHTAJIbHBIE CITOCOOBI YCTAHOBJICHHUS] TOYEK SKBHUBAJIEHTHO-
CTH.

Beenenue B pusuko-xumudeckue (MHCTPYMEHTAIbHBIE) METOAbl XUMHUYECKOTO aHaIu3a
(MMXA-OXMA). Knaccubpukanus QpU3NKO-XUMUYECKUX METOJOB aHanMu3a. AHATUTHYECKHUN
cuUTHaJ Kak mH(popMaTHUBHAs (YHKIMS COCTaBa BellecTBa. MeTOAbl KOJIMYECTBEHHBIX H3MeEpe-
Huii B ®XMA, ux xapakTepucThKa. AHATUTUYECKUE U METPOJIOTHUUECKHE XAPAKTEPUCTUKHU ME-
TOAMK OTIPEICTICHUSI.

CrnektpanbHble MeTObI aHanu3a. Kinaccudukanus cekTpaabHbIX METOIOB aHAIN3a, M0-
JTy4eHUE XUMHUKO-aHATUTHYECKOW WH(OpPMAIMU MPU B3aMMOJICHCTBHH AJIEKTPOMArHUTHOTO H3-
JYYEHHUs C BEIIECTBOM. ATOMHO-3MHUCCHOHHBIA CHEKTPAJIbHbIN aHaIU3. ATOMHO-3MUCCHOHHAs
dboTomeTpus TuIaMeHH. ATOMHO-aOcopOIMOHHAs crekTpodoToMeTpus. MoJekymsipHas CIek-
Tpockomnus. [loHSATHE 0 METOAaX ONTHYECKONH MOJIEKYISIpHOH crekTpockockonuu. Crekrpodo-
TOMETPUYECKUN U (POTONIOMUHECIICHTHBIN aHanu3. TypOumumerpuyeckuii u HedemomeTpuye-
CKHI1 METO/IbI aHAJIN3A.

Onexkrpoxumuueckue Metoabl aHamuza (OXMA). Kinaccuduxauus meromnoB DXMA.
TpebGoBaHMs K XUMUYECKUM H dJIEKTPOXUMHYECKUM pPeakIusm, npumeHsieMbiM B DXMA. Knac-
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CU(UKAIHS UCIOIB3yeMbIX 1eKTpoaoB. KoHmykromerpus. OOmas xXapaKTEpUCTHKA METOJa.
[ToreHnoMeTpUss U MOHOMETPHUsL. MeTOIbI KOJTMYECTBEHHBIX ONPEACICHUN U YCIOBUS UX TPU-
MeHEHHUs. BonpTammepoMeTpusi: Kiaccuueckasi mossiporpadus, aMIepoMeTpUuIeckoe THTPOBa-
Hue. Kynonomerpusi: npsimasi KyJOHOMETPUS U KyJTOHOMETPHUECKOE TUTPOBAHMUE. DJIEKTPOrpa-
BUMETPUYCCKUN aHAIIH3.

Xpomarorpaduueckue MeToabl aHanu3a. Kiaccudukanus METOIOB 1O XapakTepy He-
MIOJIBMYKHOM | TTOJIBIKHOM (ha3, 10 MEXaHU3MY pa3JIeJICHUs, 10 TEXHUKE BBITOTHEHHS. TeopeTun-
4eCKHe OCHOBBI Xpomatorpaduueckoro pasaeneHus. [lapamerpsl xpomarorpaduyeckoro muka.
OnTuMu3aiust MpoIeccoB XpoMaTorpaduvyeckoro paszeneHus. ['a30)KuaKocTHAs XpOMaTorpa-
¢us. O6mas xapakrepuctuka Meroaa. Oco6eHHOCTH BICOK0I()(HEKTUBHON KUIAKOCTHOM XpoMma-
torpadun. Pacripenenurensuas 6ymakHas xpomarorpadus. I'enb-xpomarorpadusi. HOHOOOMEH-
Hasl ¥ HOHHAsl XpoMartorpadusl.

O030p COBpEeMEHHBIX MHCTPYMEHTAIBHBIX METOJIOB XMMHYECKOTO aHanu3a. [loHsTue o6 ux aB-
TOMAaTHU3aIUH.
4. O0beM yueOHOM TUCHMILIHHBI

B 3aueTHBIX B akanewm.

Bunel yue6HOI paboThI eAMHULAX Yacax
OO0mas TPy10eMKOCTh JTHCIUIIIHHBI 110 Y4eOHOMY MJIAHY 5,0 180
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,44 16
Jlexmmm (Jlek) 0,17 6
[Tpaktuyeckue 3ansatus (I13) 0 0
Jlaboparopusie 3ansaTus (JI3) 0,28 10
CamocrositesnsHas padora (CP): 4,44 160
CaMocCTosTeTbHOE U3YUCHUE PA3ICIIOB TUCITUTUTHHEI 4,44 160
KonTaktHas camocrosiTenbHas pabota 0,15
Buabl KOHTpOJIS:
3auer:

KonTakTHas paboTa — mpoMe:KyTO4YHasi aTTeCTAlUsA - -
IoaroroBka K dK3amMeHy

B 3aueTHbIx B actposn.

Bunsl yueOHoI paboThI €AMHUIIAaX Yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 5,0 135
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 0,44 12
Jlextuu (JIek) 0,17 45
[Ipaktuueckue 3ansatus (I113) 0 0
Jlaboparopusbie 3ansaTus (J13) 0,28 7,5
CamocrositesnbHas padora (CP): 4,44 120
CamocTosTenbHOE U3Y9eHUE PA3IeNOB JUCIATUTHHBI 4,44 119,85
KonrtakTHas camocrositenbHast paboTa 0,15
Buabl kKoHTpOJIA:
3auer:

KonTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTAlUs - -
IHoaroroBka K dK3amMeHy

AHHoOTanusa padoyeil nporpammal Aucuunanubl «Koamouanas xumus» (b1.b.12)

1 I_Ie.]'lbIO AUCHUIIJIHHBI SABJIACTCA O3HAKOMJICHHE CTYACHTOB C OCHOBaAMHU T€PMOJUHA-
MHKH TTOBEPXHOCTHBIX SIBJ'IGHI/II\/’I, crocodamu IOJIYYCHUA U BaXHECHIITUMH CBOMCTBaMH JucC-
MEPCHBIX CUCTEM.
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2. B pe3yabTare u3yuyeHHusl JUCHMILIMHBI O0yYAKOIIMIACA MO Mporpamme 0akajaB-
puaTa J0JLKeH 00JanaTh CIEAYIOUIMMHU KOMIIETEHIIMSAMU: CIIOCOOHOCTBIO M TOTOBHOCTBIO HC-
[I0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHMIUIMH B NpOQecCHOHaNbHON nes-
TEIbHOCTH, IPUMEHITh METO/Ibl MATEMATHUECKOI'0 aHAJIN3a U MOJEJINPOBAHUS, TEOPETUUECKOTO
U 3KcrepuMenTanbHoro ucciaenopanus (OIMK-2);
3namb: OCHOBHBIE IMOHATUS U COOTHOILIECHUS TEPMOJIMHAMUKY [TOBEPXHOCTHBIX SIBJIEHUH (TEPMO-
JUHAMHKa MTOBEPXHOCTHOI'O CJIOS; aAre3us, CMayMBaHUE M PACTEKaHUE XXUAKOCTEH; OUCIIepC-
HOCTh M TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; aAcOpPOLUs Ta30B U MapoB, aACOPOIHS U3 PacTBO-
POB); OCHOBHBIE METOABI IOJYYEHUs JUCIEPCHBIX CHCTEM; OCHOBHBIE CBOWCTBA JAMCHEPCHBIX
CUCTEM (DJIEKTPOIIOBEPXHOCTHBIE CBOWCTBA; KMHETUYECKHE M ONTUYECKUE CBOMCTBA; CBOWCTBA
pPacTBOPOB KOJUIOMJIHBIX ITOBEPXHOCTHO-aKTUBHBIX BEILIECTB); OCHOBHbBIC IMOHATHS U COOTHOIIIE-
HUS TEOPHUIl arperaTUBHON yCTOWYMBOCTH W KOATYJISIHMH JTHO(POOHBIX TUCIIEPCHBIX CHCTEM; OC-
HOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHUs U PEOJIOTHYECKHE CBOMCTBA JUCIIEPCHBIX CUC-
TEM;

Ymemw: IpoBOAUTH pacyeThl C UCIOJIB30BAHNEM OCHOBHBIX COOTHOUICHUM TEPMOAMHAMMKY 110~
BEPXHOCTHBIX SIBJICHUN M pacu€Thl OCHOBHBIX XapaKTEPUCTUK JUCIIEPCHBIX CUCTEM;
Bnademwv: MeToaMu M3MEpEHHs MOBEPXHOCTHOTO HATSDKEHUS, KpPAaeBOrO YIJia, BEJIUYMHBI aji-
COpOLIMM U YIETbHOW NOBEPXHOCTH, BA3KOCTH, KpPUTHUECKON KOHLEHTPALMU MUIIEII000pa3oBa-
HUS, JJIEKTPOKMHETUYECKOrO IOTEHLHMANa; METOJAMHU IPOBEIEHUS IUCIEPCHOHHOIO aHaJIN3a,
CUHTE3a JUCIIEPCHBIX CUCTEM U OLIEHKU MX arperaTuBHOM yCTOMUMBOCTH.
3. Kparkoe conep:kanue JMCIHHUIIIHHBI

1. IIpenmert u npu3Haku 00BEKTOB KOJJIOUAHON XUMUN

KomnonnHas XxuMus - Hayka O IOBEPXHOCTHBIX SIBJICHUSAX M JUCIEPCHBIX cucremax. Oc-
HOBHbBIE€ TPU3HAKU JUCHEPCHBIX CUCTEM - T€TEPOr€HHOCTh M JUCIEPCHOCTH; MOBEPXHOCTHAS
SHEprus; KOJIMYECTBEHHbIE XapaKTePUCTUKU aAucnepcHocTd. Kiaccudukanus AucnepcHsIX cuc-
TEM.

2. TepmoarHaMuUKa MOBEPXHOCTHBIX SIBJICHUIN

OO01ass xapakTepuCcTUKa MOBEPXHOCTHOM 3Hepruu. IloBepxHOCTHOE HaTsKEHUE. YpaBHe-
Hue ['ub6ca-I'enpbmronbia Uisi BHYTpEHHEH yIeIbHOM MOBEPXHOCTHOM 3HEpruu (MOJIHOM Io-
BEPXHOCTHOW SHEPTUH).

Meton n36eiTkoB ['100ca. dyHnaMeHTanbpHOE afcopOImoHHoe ypaBHeHue ['nb0ca. Yacr-
HOe BbIpakeHue ypaBHeHHs ['106ca. [loBepXHOCTHO-aKTUBHBIE M MOBEPXHOCTHO-UHAKTHBHBIE
BEIIECTBA.

Anresus u xore3usi. YpasHeHue [ronpe it pabotsl aare3un. CmaunBanue, 3akoH FOHra.
VYpasuenue [ronpe-lOnra. Pactexkanue >xuakocteil, koap@uumeHt pacrekanus mno ['apkuHcy.
O¢pdexr MapaHronu, npaBuiio AHTOHOBA.

[TpaBuiio a3 I'm60ca u gucnepcHocTh. BiMsiHe KpUBU3HBI IOBEPXHOCTH HA BHYTPEHHEE
nasienue ten (ypaBHenue Jlamnaca). Kanumnspuele sBnenus. YpasHenue KenbBuna. Brnusinue
JUCIIEPCHOCTH Ha paCTBOPUMOCTb, KOHCTAHTY PaBHOBECHSI XUMUYECKON peaklMU, TEMIIEpaTypy
¢azoBoro nepexona.

MeTto1bl TTOJTy4€HUsl AUCTIEPCHBIX cUcTeM. YpaBHeHHe Pebunnepa i paboThl IucCHepru-
poBanus. D¢ ¢ext Pebunaepa. 'omorenHas u rereporeHHas konjencanus. Jueprus ['m66ca 06-
pa3zoBaHms 3apoibiiia HoBOH (a3wl. KuHeTnka oOpa3oBaHust HOBOM (asbl.

3. AncopOIMOHHBIC PABHOBECHS

[Tpupona ancopOUUMOHHBIX CHII. AICOpOIMS ra30B U MapOB HA OJJHOPOIHOMN MOBEPXHOCTH.
3akoH ['enpu. Monenb u ypaBHenue Jlenrmiopa. Teopust nmonumoneKkyasipHoit agcopOuuu bpy-
Hayspa, Ommeta, Temnepa (BOT). Onpenenenne yaenpHOM moBepxHoCcTH MeTo0M BOT.

AncopO1yst ra30B M apoB Ha MOPUCTHIX MaTepuanax. Knaccudukanus nop no JlyouHuny.
Teopus xamwuisipHON KOHACHCAMU. PacueT nHTerpanbHoi u quddepeHmaib»HO KPUBBIX pac-
npezeneHust oobema mop 1Mo pasMepam.

Ancopbuusi Ha MUKpOMOpUCTHIX MaTepuainax. [lorenunanbHas Teopus Ilonmsuu. Xapak-
TepUcTHUEecKas KpuBas agcopobunn. O0o0ieHHoe ypaBHeHHEe Teopuu JlyOuHnHa 00bEMHOT0 3a-
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MOJIHEHHUSI MHKpPOIIOp, ypaBHeHue JlyomHwHa - PamymkeBnua. AnmcopOmusi MOBEPXHOCTHO-
akTUBHBIX BemecTB. [IpaBuno [{iokno - TpayOe. 3aBUCMMOCTh MOBEPXHOCTHOTO HATSDKEHHS OT
coctaBa pacTBopa. YpaBHeHue IIIMIIKOBCKOro. YpaBHEHUs COCTOSHUS I'a3000pa3HbIX MOBEPX-
HOCTHBIX (a/IcOpOLIMOHHBIX) MJIEHOK. Beckl JIenrmiopa.

4. DneKTpUUEeCcKHe SBJICHUS Ha IOBEPXHOCTH

Mexaau3mbl 00pazoBaHus IBOiHOTrO 3nekTpudeckoro cios (I9C). YpaBuenus Jlunmnma-
Ha. DnekTpokanuwuisipueie Kpubble. Teopun ctpoenust [IIC. Pemenue ypaBHenus Ilyaccona-
Bonwrmana mist muddysuoit wactu JI2C. JI9C mo Teopun lltepHa, mepe3apsiika MOBEPXHOCTH.

DNEKTPOKMHETUYECKUE SIBICHMS, YIEKTPOKUHETUYECKUM MOTEHIHAN. YpaBHeHHUE ['esbM-
roibia-CMOITyXOBCKOTO JIJIs 3JIEKTPOOCMOca U 3IeKTpodopesa.

5. Kunernyeckue cBOWCTBA TUCIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OC@KICHUS YAaCTHUI] C UX pa3MepoM. YCIoBHUsS coOmoaenus 3akoHa Cto-
kca. CequMEeHTallMOHHBINA aHAIU3 MOJNAUCIIEPCHBIX cucTeM. KpuBble paciipenencHus 4acTul 1o
pasmepam. [Ipupona 6poyHOBCKOTo nBMXKEeHHUA. 3akoH DifHIITeHa - CMomyxoBckoro. Crienct-
BUS U3 TeOpUU OpOyHOBCKOro ABMkeHus. CeauMeHTalMoOHHO-A1(()y3nOHHOE paBHOBECUE, TUII-
COMETPUYECKUI 3aKOH.

6. ArperaTuBHasi yCTOHYHMBOCTb H KOATYJISIMSA JUCIIEPCHBIX CHCTEM

CenuMeHTallMOHHAs W arperaTuBHas yCTOWYMBOCTH cucTeM. JInoduibHble U 1M0pOOHbIE
cucrembl. Kpurepuit muopumnsnoctu no Peounnepy-Llykuny. JlnopunbHble aucnepcHbe cUc-
tembl. Knnaccudukanus moBepxXHOCTHO-aKTHBHBIX BEILECTB. TepMOJMHAMUKA M MEXaHU3M MHU-
nemtoodpaszopanusd. Crpoenune muuenn [TAB. Comobunmzanus. Kputudeckas KOHUEHTpauus
MUIIEJUI000pa30BaHmsl, METO/bI ee onpeneneHus. JInopobHsle qucnepcHble cucteMbl. GakTopsl
ycroitunBocTH T10(oOHBIX cucteM. beicTpas u MeanieHHas Koaryssinus. KuHernka xoaryssimun
110 CMOJIyXOBCKOMY. 3aBUCUMOCTb YMCJIa YaCTHIL] Pa3HOrO MOpsAKa OoT BpeMeHH. OCHOBHBIE 110~
noxxenust teopun Jlepsaruna, Jlannay, @epsesi, OpepOeka (AJIDPO). Packnunuparoniee qaBicHue
u ero cocrapisone. O0iiee ypaBHEHHE Ul SHEPrUM B3aUMOJCHCTBUS JUCIEPCHBIX YAaCTHIL.
IloTeHumanbHple KpUBBIE B3aUMOAECUCTBUA YacTul. HelTpanusannoHHas U KOHIEHTPALMOHHAS
koarymsauus. [Ipasuno Wynsue-I'apau.

7. CtpykTypooOpa3zoBaHU€E U CTPYKTYPHO-MEXaHUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM

Tunsl cTpykTyp, 00pa3yroLMXCcsi B JTUCIEPCHBIX CHCTeMaX. B3auMocBs3b Mexay BHIOM
NOTEHLIMAIbHON KpUBOM B3auMmosencTBus yactull (o teopun JJIPO) u TUIIOM BO3ZHUKAOLIMX
CTpyKTyp. KoarymsimroHHO-THUKCOTPOIIHBIE U KOHJIEHCALIMOHHO-KPUCTAUIN3AllMOHHBIE CTPYKTY-
pbl. Peonornueckuii MmeTos ucciaenoBaHusl AUCTIEPCHBIX cucTeM. OCHOBHBIE MOHATHS U UJeallb-
HBIE 3aKOHBI PEOJIOTHH. MOJennpoBaHue PEOJIOTHIECKUX CBOMCTB TEIl.

Knaccudukanus AUCIEPCHBIX CHUCTEM IO CTPYKTYpPHO-MEXaHHYECKHUM CBOWCTBaM. Bsi3-
KOCTb HUJKHX arperaTUBHO yCTOMYMBBIX AUCIIEPCHBIX CUCTEM. Y paBHeHUs OiHIuTelHa, [lTay-
nuHrepa, Mapka - XayBuHka. Peosiornueckue cBoicTBa CTpYKTYpPUPOBAHHBIX JKUIKOOOPA3HBIX U
TBEPI00OPa3HBIX CUCTEM.

4. O0beM H3yuyaeMoil TMCUUITHHBI

B 3aueTHBIX B akanewm.
Buner yae6HOM paboThI 112051501604 gacax
OO0miast TPy10€eMKOCTh TUCHHUILIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonTakTHasi padoTa - ayiMTOPHbIE 3aHATHS: 0,44 16
Jlextuu (Jlek) 0,22 8
JlabopaTopusie 3ansaTus (JI3) 0,22 8
CamocrosTenbHas padora (CP): 4,31 155
CaMocCTOsTENBHOE U3YUCHUE Pa3IeIOB JUCIUILTUHBI 4,31 155
KonraktHas camocTosiTennbHas paboTta
Buabl koHTpOJIA:
3aver:
KonTakTHasi padoTa — IPOMEKYTOYHAS ATTeCTalUs 0,25 0,4
IMoaroToBka K K3aMeHy 8,6
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B 3auernbix | B actpon.

Bupl yueOHO# paboTh eAMHUIIAX yacax
OO0mas TPy10eMKOCTh JTHUCIUILIHHBI 110 Y4eOHOMY MJIAHY 5,0 135
KonTakTHasi padoTa - ay1MTOPHBIE 3aHATHS: 0,44 12
Jlexmu (Jlek) 0,22 6
Jlabopatopusie 3ausarust (J13) 0,22 6
CamocrostensHas padora (CP): 4,31 116,25
CamocTosTenbHOE H3YUYCHHUE Pa3/ICTIOB TUCIIUILUIMHBI 4,31 116,25

KoHrtakTHas camocTosTenbHas pabota
Buabl KoHTpOJIA:

3ayer:
KonTakTHast pad0Ta — NPOMEKYTOUYHAS aTTeCTALMS 0,25 0,3
I[MoaroroBka K IK3amMeHy 6,45

AHHoOTanus padouei nporpamMmsl JucuuiInHbl « AHkenepHas rpadpuxa» (b1.5.13)

1. Henu aucuMniInHb

[IporpaMmMa COCTOHUT U3 OCHOB HaYEPTATEIbHON T€OMETPUH, MH)KEHEPHON TpaduKu Maliu-
HOCTPOUTEIBHOTO YEPUEHHS], KOMIIBIOTEPHOTO MOJEIMPOBAHUS T€OMETPHUUECKUX O0BEKTOB.

OcHoBHas 11eb U3y4YeHHs] OCHOB HAa4epTaTeIbHON IeOMETPUN — Pa3BUTUE U COBEPIICH-
CTBOBaHHE IMPOCTPAHCTBEHHOI'O IPEACTABICHUS M BOOOpPa)KCHUs, HABBIKOB KOHCTPYKTHBHO-
TEOMETPUUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K aHAJIM3y M CHHTE3Y MPOCTPAHCTBEHHBIX Mpe-
CTaBJICHUN Ha OCHOBE rpapuuecKux MOJEJEH MPOCTPAHCTBA, IPAKTUYECKH PEATU3YEMBIX B BU-
JIe YepTexKeH.

OcHoBHasl 11eJ1b U3y4EHHUS] MAIIMHOCTPOUTENIBHOTO YepUEHHsI — IPUOOpETEHNE 3HaHUH U
BbIPa0OTKa HABBIKOB, HEOOXOIUMBIX CTYIEHTAM JJIsl BHIIOJHEHUS U YTEHUSI TEXHUYECKHUX Yep-
TEKEH, BBIMNOJHEHUS ACKU30B JE€Taj€l, COCTABJICHUS KOHCTPYKTOPCKOM M TEXHOJOTHYECKOU
JIOKYMEHTAallM1 B COOTBETCTBHMHM €O cTaH- naptamu ECK/I.

OcHoBHasl 11eJ1b U3YYEHHUsI OCHOB KOMITbIOTEPHOM IpaMKHu — OCHAILEHUE CTYJIEHTOB CO-
BPEMEHHBIMU CPEJCTBAMU CO3/1aHUSI KOHCTPYKTOPCKON M TEXHOJOTMYECKON JOKYMEHTAIUH.

2. B pe3yabTare M3yueHHs AUCHMILIMHBI 00y4YalolMiics Mo mporpaMme 0akajias-
pHaTa J0JKeH 00J1aaTh CIEAYIOIMMU KOMIETEHIIMSIMH: CIIOCOOHOCTBIO K CAMOOPTraHU3alluy U
camoo6pazoBanuto (OK-7); cmocoOHOCThIO U TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUILINH B TPO(HECCHOHATIBHON 1€ATENbHOCTH, IPUMEHSATh METO/IbI Ma-
TEMaTHYECKOI0 aHaIN3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U HKCIEPUMEHTAIBHOIO HCCIENO0-
Banus (OIIK-2); cmocoOHOCTBIO HCMONB30BaTh 3HAHUSI O COBPEMEHHOW (PU3MUYECKOW KapTHHE
MHUPa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUU BEUIECTBA JJIsl TOHMMAHHUS
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-3);
3namu: cnocoObl 0TOOpakeHUsI MPOCTPAHCTBEHHBIX (JOPM Ha MIIOCKOCTH; MpPaBUiIa U YCIOBHO-
CTH IIPU BBIIOJIHEHUHU YepTeXel; BUIbl U3AETUI U KOHCTPYKTOPCKHX JTOKYMEHTOB; Ha YpPOBHE
NPEJCTaBICHUS XapaKTEePUCTUKU (POPMBI U TIOBEPXHOCTH U3ENNUH;

Ymempw: BBINONHATH M YUTATh YEPTEKU TEXHUUYECKUX MU3JETUI C y4eTOM JEHCTBYIOIIUX CTaH-
JapTOB; BBIIIOJIHATH U UYUTaThb CXEMbl TEXHOJOTMYECKUX IIPOLIECCOB; HCIOJIB30BaTh CPENICTBA
KOMIIBIOTEPHOU TpauKH JUIsl U3TOTOBJICHUS YEPTEKEH.

Brademw: cnocobamu M mpueMaMH H300pakeHUs NPEAMETOB Ha IUIOCKOCTH; Tpaduueckont
cucremont «Kommacy.

3.Kpartkoe conep:xanne JMCIHHUIIIHHbI

Benenne. [Ipeamer u MeToas! uHxeHepHOU rpaduku. KpaTtkue ncropuueckue cBepeHus. 3a-
JTlaud U MECTO Kypca B MOJATOTOBKE OakaiaBpa TEXHUKH U TEXHOJIOTHH.

Mooynw 1. H30eaua u Koncmpykmopckue 00KymMeHmbl.

1.1. Buabl u3aeauii 1 KOHCTPYKTOPCKHX TOKYMEHTOB.
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Bunpr u3aenumii mo 'OCT: nerans, cOOpoYHasi €IUHUIIA, KOMIUIEKC, KOMIUIEKT. BHIBI KOHCTPYK-
TOPCKUX JOKYMEHTOB: YEPTEXK JeTalu, COOPOUHBIM YepTexkK, YepTek 0O0Iero Buaa, cnenuduka-
nus, cxema. [udpbl KOHCTPYKTOPCKUX JOKYMEHTOB. KpaTkue cBefeHHsI O CTPOUTEIbHBIX Yep-
Texax.
1.2. Pe3p00BBIe M3ae/ IS U COCAUHECHUA.
Pe3n0On1: 00pazoBanue, kinaccudukaims, n3odpaxeHue u odo3HauyeHue Ha deptexe. CtaHmapT-
HbIe pe3b0oBbIe U3aenus. Onpenenenue pe3bObl n3MepenneM. CoeMHEHUs AeTaneid 00JAToM H
mnuibkoi. Pe3ap0oBbie TpyOHbIe coeuHenus. LankoBbie coetnHeHusl.
1.3. Dcku3bl M TEXHHYECKHE PUCYHKH JIeTaJIeid.
[TocnenoBaTenbHOCTh BBIMOJIHEHUS M300paKEHUHN JeTalu: BHIOOP INIABHOTO M300pa)KEHUs; OI-
peneneHue HeoOXOIMMOro KOJIMYECTBA M300paXKEHUH; TIOJrOTOBKA TMOJIS YepTeka K M300paxe-
HUIO JIeTalii; N300pakeHne OCHOBHBIX BHEIIHMX M BHYTPEHHUX ouepTaHuil neranu. Oomep ne-
TaJIM TIPU BBINIOJHEHUHU €€ ACKu3a ¢ HaTypbl. OdopmieHne ueprexeid U 3cku3oB aeraneit. [Ipa-
BUJIA BBITIOJIHEHUS M ODOPMIICHUS TEXHUYECKUX PUCYHKOB. O003HAUEHUS MaTEPHUAJIOB.
1.4. YepTexu cOOPOYHBIX eTMHHII.
[TpaBuna BeImodgHEHHUS U OGOpMIIEHHS COOPOYHOrO YepTeka: BHIOOP TIaBHOTO H300paKeHUs,
OTpeNieNieHne KOJIMYeCcTBa M300paKeHHIi, HAHECEHHEe HOMEPOB IMO3UIIMI, HAHECEHHE Pa3MEpOB
(rabapuTHBIC, YCTAaHOBOYHBIC, MPUCOCTUHUTENbHbIC, SKCIUTyaTalnoHHble). Crnerudukarus.
[TpaBuiia BBINOIHEHUS U OPOPMIICHUS YepTexka 00I1ero BUaa.
Mooyns 2. Coeounenus oemaneil.
2.1. Cxembl.
Knaccudukamus cxem mo Bugam u tumaMm. O6o3HadeHune cxem. [IpaBuiia BBITIOIHEHUS CTPYK-
TYPHBIX U MPUHIUITHAIBHBIX TEXHOJIOTHUECKUX cXeM. CXeMbI pacioOKeHHUs.
2.2. M300pakeHus coeTUHEHNH eTajlei.
Onanuesble coenuHenus. lllnuneBbie u mmoHo4yHble coeauHeHus. CoenvHeHus MWTU(TOM U
mmiMHTOM. HepasbeMmHble coeuHEHMs JeTaliel: cBapka, INaiika, CKJIEMBaHHE, OOBaJIbLIOBKA,
pa3BaJbIIOBKA, COSAMHEHNE 3aKJICTIKOM.
2.3. Apmarypa Tpy0onpoBoi0B.
Knaccugukarus apmatrypsl TpyOOIpOBOJOB [0 HAa3HAYEHUIO, TI0 THUITY MEPEKPHITHS MOTOKa pa-
Ooueil cpefipl, MO croco0y NIPUCOEAUHEHUS K TPyOONpoBOly, O COCO0Y repMETU3alUU IIIHH-
JETISL.
Mooynw 3. Uepmedsricu coOopounbvix eOuHuy. Inemennovt KOMRbIOMEPHOU 2paduku.
3.1. 'eomeTpuuecKkHe XapaKTepUCTHKH (GOPMBI U MOBEPXHOCTH U3/IeTUIA.
Pa3mepsl, npaBuia ux HaHeceHUs Ha yepTeke. Pa3mMepbl HCIIOTHUTENbHBIE U CIIPaBOYHbIE, Taba-
PUTHBIE, KOOPAUHUPYIOLINE U YacTHbIE. ba3bl U3MEpUTENbHBIE, KOHCTPYKTOPCKHUE, TEXHOJIOTH -
yeckue, BcriomoraTenbHble. Hanecenue pasmepoB or 0a3. IlpenenbHble OTKIOHEHUS pa3MepOB
TJIaJKUX TIOBEPXHOCTEH, MOMyCcKH, mocaaku. Jlomycku u mocaaku Juis aetanei ¢ pe3nooit. [le-
POXOBATOCTh MOBEPXHOCTEH JeTanel, mapaMeTpsl IIEpOXOBATOCTH, MpaBUiIa HaHECEHHUS Mapa-
METPOB IIEPOXOBATOCTH MOBEPXHOCTEH Ha yepTexe. [IpeaenbHble 0TKIIOHEHUS (POPMBI U pactio-
JIOKEHUS.
3.2. letaimpoBaHue YepTexeil COOPOYHBIX eIMHHUIL.
[IpaBuna geranupoBaHusi yepTexeld COOPOUHBIX €IUHMII. BhImosHeHHe 4yepTexedl n TexHuue-
CKHMX PUCYHKOB JICTAJIEH.

3.3. DiieMeHTbI KOMNIbIOTEPHOH rpaduKm.
KomnrelotepHas rpaduka u pemaemble ero 3agaud. ['paduueckre oObeKThI, IPUMUTHUBBI, aTPU-
OyTbl, cuHTe3 M300paxeHus. [IpencraBienue BUAeOMHGOPMALIUK M €€ MAallMHHAs TeHeparusl.
CoBpeMeHHbIE CTaHAAPTHl KOMITbIOTEPHOI rpaduku, rpaguueckue si3pIku 1 Metadaiiisl. Peanu-
3alds anmnapaTtHeIX Moayiel rpadudeckoil cuctembl. OCHOBHBIE TpadUyecKue alnropuTMbl Ha
IUIOCKOCTH U B IpocTpaHcTBe. [IporpaMmubie rpaduyueckrne CUCTEMBI U UX IPUMEHEHUE.
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4.00beM u3y4aeMou IHCIUTIITHHbI

B 3auernbix | B akanmem.
Bunel yue6HOI paboThI €AUHULIAX yacax
OO01ast TPy10€eMKOCTh IMCHUILIHHBI M0 Y4eOHOMY IJIAHY 4.0 144
KonTakTHasi padoTa - ay1MTOPHBIE 3aHATHS: 0,44 16
Jlexmm (Jlek) 0,17 6
[Ipaktuueckue 3ausarus (113) 0,14 )
JlabGopaTtopusie 3ansatus (JI3) 0,14 5
CamocrositesbHas padora (CP): 3,44 124
CamocTosTenbHOE H3YUYCHHUE Pa3/ICTIOB JUCIIUILUIMHBI 3,44 123,8
KonTakTHas camocrositensHas pabora 0,2
Buabl KoHTpOJIA:
3auer:
KoHTakTHasi paboTa — IPOMe:KYTOUYHAsI ATTeCTAIUS - -
IMoaroroBKa K K3aMeHy -
B 3auerHbIx B acTpos.
Bunet yueGHoI paboThl eAMHUIIAX qacax
OO0masi Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 4,0 108
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,44 12
Jlexumn (Jlek) 0,17 4.5
[Ipaktuueckue 3ansatus (I113) 0,14 3,75
Jlaboparopusie 3ansaTus (JI3) 0,14 3,75
CamocrositeabHas padora (CP): 3,44 93
CamocrosTenbHOE U3Y4eHUE Pa3aesioB JUCIUTUTHHBL 3,44 92,85
KonTakTHas camocrosiTensHas paboTa 0,15
Buabl koHTpOJIA:
3auer:
KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalUsA - -
IoaroroBka K dK3amMeHy -

AHHOTaHHﬂ paﬁoqeifl nporpaMmmMmbl U CHHUAIIJIMHBI «be3onacHocTh AKU3HCACATECIBbHOCTHN)
(51.5.14)
1. He.]'lblO AUCIHMUIIJINHBI «be3omacHoCTb KHUBHCACATCIBHOCTU) SABJISACTCSA (bOpMI/IpOBaHI/Ie

npodeccuoHaNbHOM KyJIbTYpbl 0€30aCHOCTH, MOJI KOTOPOW OHMMAETCsl TOTOBHOCTD U CIIOCO0-
HOCTb JIMYHOCTHU MCIIOJIb30BaTh B MPO(ECCHOHANBHON AeATENbHOCTH NMPUOOPETEHHYIO COBOKYII-
HOCTh 3HaHMM, YMEHUN U HABBIKOB JIJIsl 0OecrieueHust 6e30macHOCTH B cdepe nmpodhecCuoHaTbHOM
NeSITeIbHOCTH, XapaKTepa MBIIUICHUS W ILIEHHOCTHBIX OPHEHTAIMH, MPU KOTOPHIX BOMPOCHI
0€30MacHOCTH pacCMaTpUBAIOTCS B KaueCTBE IPUOPUTETA.

2. B pe3yabTare H3yYeHMs JUCHMILIMHBI O00y4YalOIMiici 1O MporpaMmme
O0axajaBpuaTa J0JKeH 0o0NamaTh  CICIYIOIIUMH  KOMIETCHIUSMH: TOTOBHOCTBIO
MOJIb30BAaThCsl OCHOBHBIMH METOJIaMH 3aIIUTHI TPOM3BOACTBEHHOI'O MEPCOHANA U HACENCHHS
OT BO3MOXXHBIX TMOCJEJCTBUI aBapuii, katactpod, cruxuiiHbix Oencreuii  (OK-9);
CHOCOOHOCTBIO OCYIIECTBIATH IOMCK, XpaHEeHHe, oOpabOTKy M aHaau3 HH(opManmuu u3
CIOCOOHOCTBIO UCTIONB30BaTh OCHOBHI MIPABOBHIX 3HAHUH B PA3IUYHBIX cepax AesITeTbHOCTH
(OK-4); cmocobHOCThIO K camoopranu3anuu u camooOpazoBanuio (OK-7); cmocoOHOCTHIO
paboTaTh B KOMaH/ie, TOJICPAHTHO BOCTIPUHUMAsI COITMANIbHBIC M KYIbTypHBIe paznuuns (OK-
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6); MOHMMAHUEM POJIM OXPAHbI OKPYKAIOLIEH Cpeibl U palliOHAIIEHOTO IPUPOAOIOIb30BAHNUS

U JUTIs pa3BUTHs U coxpaHenus ruswiusaimn (OK-12);
3namub: OCHOBHBIE TE€XHOC(EPHbIE ONMACHOCTH, UX CBOWMCTBA M XapaKTEPUCTUKU, XapaKTep BO3-
JIeMCTBUSL BPEIHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKA M MPUPOAHYIO CPEy, METObI 3aIlIUTHI OT
HUX IPUMEHHUTENBHO K chepe cBoel NpodecCHOHAIbHOM e TEIbHOCTH;
Ymems: npeHTUPULIMPOBATH OCHOBHBIE ONACHOCTH Cpeibl OOUTAHUS YEJIOBEKA, OLIEHUBATh PHCK
UX peanu3alyy, BbIOMpaTh METOJbl 3aLUTHI OT ONACHOCTEH NMPUMEHUTENBHO K cdepe cBoei
npo¢eCCHOHATILHOM JEATEIIBHOCTU M CIIOCO0BI o0ecredeHns: KOM(pOPTHBIX YCIOBUN KHU3HEES -
TENbHOCTH;
Brademv: 3aKkOHOJATEIBHBIMHA M IPABOBBIMU aKTaMHU B 00JIACTH OE30MACHOCTH U OXPaHbI OKpY-
Karole cpezabl, TpeOOBaHUSIMU K 0€30MaCHOCTU TEXHUYECKUX PErjJaMeHTOB B cdepe mpodec-
CHOHAJIBHOM JIEATEIIFHOCTH; CIOCO0AMH M TEXHOJIOTUSIMH 3aIIUTHI B YPE3BbIUANHBIX CHTYaLUsX;
HNOHATUIHO-TEPMHUHOJIOTUYECKUM alapaToM B 00JacTH 0€30MacCHOCTH; HaBbIKAMHU PALlMOHAIIN-
3anuu Mpo(eCCHOHATFHON JESTETLHOCTH C IeNbI0 oOecredeHus: Oe30MacHOCTH M 3alIUThI OK-
py>Xaroleu cpepl.
3.KpaTkoe coaepikanue TUCHUIIMHBI
Monyns 1. BBenenune B 6e30acHOCTb.
OcHoBHbIE IOHATHSA U ONIpeeIeHUs. be30nacHOCTh U YCTONYUBOE pa3BUTHE.
Mopyns 2. YUennoBek u TexHocgepa.
CrpykTypa TexHOC(Eephl U €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOe coCTOsTHIE TeXHOC(Eph! U TeXHOCPEpHOI 0€30aCHOCTH.
Monyins 3. UnenTH(UKAIMA ¥ BO3eHCTBHE HA YeJI0BeKa BPEeIHbIX M ONACHBIX ()AKTOPOB
cpeabl O0UTAHMS.

Knaccudukanys HeraTuBHbIX (PAKTOPOB cpeabl OOUTaHUS YeloBeKa. XUMHUYECKUE Hera-
TUBHBIE (aKTOPBI (BpelHbIE BelleCcTBa). MexaHUYecKre U aKyCTHYeCKUe KojeOaHHsl, BUOpaIus
U IIyM. DJIEKTPOMAarHUTHBIE U3Iy4eHUs U noiis. VoHu3upyroume usinydyeHue. DIeKTpUUECKUuit
Tok. OnacHble MexaHuyeckue (akropsl. IIporeccel ropeHus: 1 1MoXkapoB3pbIBO- OMACHBIE CBOM-
CTBA BEILIECTB U MaTepuanoB. CTaTUYECKOE JIEKTPUUECTBO.

Monynb 4. 3amuTa 4eJI0BeKa U cpeibl 0OUTAHUS OT BPEIHBIX H ONACHBIX (DAKTOPOB NPH-
POHOIr0, AHTPOIOT€HHOI'0 M TEXHOT€HHOI'0 PO CXOKACHUS

OCHOBHbBIE TPUHIIMIIBI 3ALUTHI. 3allUTa OT XMMUYECKHX M OMOJOrMYECKUX HEraTHBHBIX
(dakTopoB. 3amuTa OT SHEPreTHUECKUX BO3JEUCTBUN U pu3nueckux nosuei. OdecrneueHue 6e30-
MaCHOCTH CHCTeM, pabOoTaloUIMX MO/ JAaBlIeHHEM. be3omnacHOCTh SKCIuTyaTaluu TpyoOnpoBOIOB
B XMMMYECKOW ITPOMBILIUIEHHOCTH. be30IacHas sKCILTyaTanys KOMIPECCOpPOB. AHAIN3 U OLICHU-
BaHUE TEXHOTECHHBIX U PUPOIHBIX PUCKOB.

Mogyns 5. Obecniedenne KOM(MOPTHBIX YCIAOBUH IS )KU3HH U IeATEJTbHOCTH YeJIOBEKA.

ITonaTne KOM(MOPTHBIX WIM ONTUMANIBHBIX YCIOBHM. MukpoknuMaT nomemenuid. Ocse-
LICHUE U CBETOBAs CPe/la B IOMEIIECHHH.

Monyis 6. Ilcnxodusnonornyeckne ¥ 3proHOMUYECKHE OCHOBBI 0€301aCHOCTH

[lcuxuueckue mporecchl, CBONCTBAa U COCTOSIHHUS, BIMSIONTME HA Oe30macHOCTh. Buabl u
YCIIOBHS TPYIOBOU AEATENBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30IaCHOCTH.

Monyns 7. Upe3BblYaiiHbIe CUTYAllUM U METOABI 3AIUTHI B YCJIOBUAX UX peau3alMu.

O6mue ceenenus o YC. Toxap 1 B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0OBEKTaX.
Panuanuonnsie aBapuu. [Ipubopsl paananiioHHONW, XUMUYECKON pa3BeIKU U JO3UMETPHUUECKOTO
KOHTpOoJIsl. Ype3BbIyaliHbIE CUTYyallMM BOEHHOTO BPEMEHHU. 3alllMTa HACEJIEHUS B YpE3BBIYAMHBIX
CUTyalusX. Y CTOWYUBOCTh (DYHKIMOHUPOBAHUS OOBEKTOB HIKOHOMUKH B YPE3BBIYANHBIX CUTYa-
LUSX.

Monyns 8. YnpaBJjieHue 0€30MacCHOCTbIO )KU3HEAesSI TeIbHOCTH

3aKoHOJaTeNbHBIE UM HOPMATHUBHBIE IPABOBbIE OCHOBBI YIpPaBIEHHsS O€30IMacHOCTBHIO
KU3ZHEJEATEIbHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBiieHUs! Oe30nacHOCThi0. CTpaxoBaHUE pHUC-
KoB. ['ocyapcTBeHHOE ynpaBieHne 0€30MacHOCTHIO.
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4.00beM yueOHOM TUCIHUTILIHHBI

B 3aueTHBIX B akanewm.

Bunel yue6HOI paboThI €AUHULIAX yacax
OO01ast TPy10€eMKOCTb JMCHUILIHHBI M0 Y4eOHOMY IJIAHY 4.0 144
KonrTakTHas padora -ayAuTOpHbIEe 3aHATHSA: 0,33 12
Jlexmm (Jlek) 0,16 6
Jlabopatopusie 3ausarus (JI3) 0,17 6
CamocrositesibHas padora (CP): 3,42 123
CamocTosTenbHOE H3YUYCHHE Pa3/ICTIOB TUCIIUILUIMHBI 3,42 123

KonTakTHasg caMocTOsTeILHAS pa60Ta -

Buabl KoHTpOJIA:

3auer:
KonrakTHasi pa6oTa — NpoMesKyTOYHAsI aTTecTalus 0,25 0,4
IMoaroroBka K IK3aMeHy 8,6
B 3auerHbIx B actpos.
Buapl yue6HO# paboThI eqUHULIAX Jacax
OO01masi Tpy10€eMKOCTb IMCUMILIUHBI M0 Y4eOHOMY IJIAHY 4,0 108
KonTakTHas padora -ayAuTOpHbIE 3aHATHS 0,33 9
Jlexuu (Jlek) 0,16 45
JlabGopatopusie 3ansatust (J13) 0,17 4,5
CamocrositesbHast padora (CP): 3,42 92,25
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB IUCIUTLIMHBI 3,42 92,25

KonTakTHas camocrosiTenbHas pabota -
Buabl koHTpOJIA:

3ayer:
KonrTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTAlUsA 0,25 0,3
I[MoaroroBka K IK3amMeHy 6,45

AHHOTanus padodeil nporpaMmmal Aucuuninnbl «Ilponecesl n anmapaTsl XMMHU4YECKOM
TexHoaorun» (b1.6.15)

1 Heab u3yyeHHs] AMCHUILUIMHBI — 03HAKOMJICHHE CTYJIEHTOB C BHJIAMH U CIIOCOOaMU
pacuera OCHOBHBIX IIPOLIECCOB U allapaToB, UCIOJIb3YEMbIX B XMMUUECKOIN TEXHOJIOTHH.

JlMcuuIuinHa BKIIFOYAeT JIEKLIUH, IPAaKTUUYECKUE 3aHATHS (CeMUHAphI), JabopaTopHbIE pa-
00ThbI, BHIIIOJHEHUE KYpPCOBOM pabOThI U KYpCOBOI'O MTPOEKTA U U3ydaeTcs B TEUEHUE 3-X CEMeCT-
pOB.

2. B pe3yabTare n3yueHus JMCHHUILJIMHBI 00y4YalOLIMiics 1O NporpaMmme 6aKajiaB-
pHAaTa J0JKeH: 00J1afaTh CIEAYIOIIMMU KOMIIETEHIIUSIMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO UC-
M0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUIUIMH B PO(EeCCHOHANBHOM /1es-
TEJIBHOCTH, IPUMEHATH METOABI MATEMaTHUECKOT0 aHAJIN3a U MOJIEIMPOBAHUS, TEOPETUYECKOTO
u skcnepuMenTanbHoro uccneaoanus (OI1K-2); cmocoGHOCTHIO HCTIONB30BATh 3HAHUSI O CO-
BpeMEHHOU (pu3nuecKkol KapTHHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHHH BEIIECTBA [T TOHUMAaHHsI OKpYyXKaroliero Mupa u sisieruit npuposl (OI1K-3);
3namb. TEOPETUYECKUE OCHOBBI IIPOLIECCOB XMMUUECKON TEXHOJIOTUH; 3aKOHBI, UX ONHUCHIBAIO-
nue; pU3NIECKyIo CYIIHOCTb MPOIIECCOB, CXEMbl YCTAHOBOK; KOHCTPYKIIMU alapaToB U MPHUH-
UM UX pabOThl; METOJUKY pacyeTa MpOLeCCOB U alapaToB, IPUHLUIIBI MOJETUPOBAHUS U
MacIITaOHOro IMepexo/a, MPaBHWJIBHOIO BbIOOpA ammaparypbl AJs IPOBEJEHHUS COOTBETCTBYIO-
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[IMX TMPOIECCOB U BO3MOKHOCTH UX WHTCHCHU(PHKAIUM, COBPEMEHHBIE JOCTHUKEHHS HAayKu U
TEXHUKHU B 00JIACTH XMMUYECKON TEXHOJIOTHU.

Ymems: npaBUIBbHO NPUMEHSATH TEOPETUUYECKUE 3HAHUSA MPU PEIICHUU KOHKPETHBIX 3a/1a4 00oc-
HOBAHHOTO BbIOOpa: KOHCTPYKIIMM amIapaTroB Ui MPOBEACHUS ONpPEICNCHHBIX MPOIECCOB; 0)
PEKHUMHBIX [TapaMeTPOB pabOTHI allllapaToB; B) CXEMbI POBEICHHUS ITPOLIECCOB.

61a0ems. HABBIKAMU CaMOCTOSTEIbHONW pabOThl Ha J1aOOPATOPHBIX HCCIIEIOBATENbCKUX YCTa-
HOBKax, 00pabaTbiBaTh JKCIIEPUMEHTAJIbHBIC JaHHbIC, MOJYYEHUS SMIUPUYECKUX 3aBUCHMO-
CTE, aHaM3a pacuyeTHbIX METOAMK, HaBbIKAMM IMPOEKTUPOBAHUS THUIIOBBIX IPOLIECCOB U alma-
paToB, MUCIOJIb30BaHUsI TeXHUYECKON Juteparypoil 1 'OCTamu, 3amoJHEeHHs] TEXHUYECKOM J10-
KyMeHTauuu B cootserctBuu ¢ ECK/I.

3. Kpartkoe conep:xanue JMCIUIIIHHbI

BBenenne. OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB W OOILIME NPUHLHUIIBI pacyera
IIPOLIECCOB U alllapaToB XMMUYECKON TEXHOJIOTUH.

[Ipenmer kypca «lIpouecchl u anmapaTel XUMU4eckoil TexHomorum». Kitaccudukanms
npoueccoB. HenpepbiBHbIE U MEPUOJUYECKHE, CTALIMOHAPHBIE U HECTAllMOHAPHBIE ITPOLIECCHI.
Kunkoctu. Moaenbp HempepbiBHOI cpenbl. [lonaTtue Qusmueckoro saeMeHTapHOTO OObeMa.
Knaccugukanus xugkocreit. Mneansnas xunkocts. KanenbHeie n ynpyrue sxuakoctu. Cuiebl,
JEHCTBYIOIIME B JKUJKOCTU: MAacCOBBIE M MOBEPXHOCTHbIC. HampskeHHsl B )KMIKOCTSIX M ra3ax
(TaHreHIMabHbIE U HOpMasbHbIE). CBOMCTBA MKUAKOCTHU: IJIOTHOCTb, BA3KOCTb. [loHsATHE O pe-
JKUMaxX JBIDKEHUS KUIAKOCTH. MarepuanbHblii OallaHC MOTOKa KUJKOCTH. YpaBHEHHE Hepas-
PBIBHOCTH.

Mooynw 1. l'uopoounamuueckue npoyeccvl u annapamol

bananc cuit npu IBM>KEHUM BA3KOM HEeCKUMaeMoH Kuakoctu. Y paBHenue HaBpe-CTokca
u ero (u3mdeckuii cMbici. [Tokosmmascs KUAKOCTh MO NeHCTBUEM cHilbl TshkecTh. Juddepen-
[UaIbHBIC YpaBHEHUs paBHOBecHs Dilnepa. ['uapoaunamuka. JHEpreTHUeCKUil OalaHc CTaluo-
HApHOTO JIBIXKEHUSI MICATBHOM KUIAKOCTH. Y paBHEHHUE JABUKEHUS Dijepa. YpapHenue bepuyin-
T AJI peasibHOM KUIKOCTH. Ero mpaktuyeckue mpuiioKeHUs (MCTEUEHHUE KHUAKOCTeH, TpyOka
[Turo-Ilpannarins). Pexxumbl nukenus xuakocteil. Yucno Pelinonbaca. [lonstue o morpanuy-
HOM cioe. ['napaBnuueckuil paguyc U SKBUBAJICHTHBIA AuaMeTp. Pacnpenenenue ckopocTen mo
paanycy TpyObl OCTOSSHHOTO CEYEHMsI MPHU JIAMUHAPHOM CTAaI[MOHApHOM TeueHuu. [ 'mapoanHa-
MHYECKOE CONPOTUBIIEHHE B TpyOonpoBoaax. [loTepu sHepruu Ha TpeHHE U MECTHBIE COITPOTHB-
nenus. COOTHOIICHHS] 1 HOMOTPaMMBI JiJ1st pacueta koddduirenta tpenus. [logodbnoe nmpeobpa-
3oBaHue ypaBHeHUs1 HaBbe-Crokca. Kpurepuu ruipoJiHaMu4eckoro noaoous, ux puzndeckui
cMmbici. Pacuer TpyOormpoBoioB. OnTUMaIbHbIE CKOPOCTH JIBHXKEHUS KUIKOCTEH W ra3oB (ma-
poB). Ilepemenienre KUAKOCTeH M ra3oB ¢ MOMOIIBIO MAIIWH, MOBBINAIONIMX AaBieHHe. O0b-
€MHbIE€ U JMHAMUYECKHE HAcOChl U KoMmmpeccopbl. OCHOBHBIE apaMeTpbl pabOTHI THApaBINYe-
CKUX MAllMH: IPOU3BOIUTEIBHOCTb, HAMOP, MOLIHOCTh, KA. Pacyer Hamopa u motpebiseMoit
MotHocTH. [JomycTrmast BeicoTa BecackiBaHusl. KaBuranus. OCHOBHBIE TUITBI HACOCOB M 00JacTH
uX npuMeHeHus. Pabora HacocoB Ha ceTb; CBsA3b Hanopa, MourHocTd U KIIJ[ ¢ mpousBoauTens-
HOCTBIO (XapakTepuCcTHKH). Be1OOp HacocoB.

Mooyns 2. Tennogwvle npoyeccovt u annapamvt XuMu4eckoil mexHo102uu

DEeHOMEHOJIOTUYECKHUE 3aKOHBI IepeHoca maccel U 3Heprun @uka n Oypee. [lorennnan
nepeHoca. MOJNEKyIsIpHbIE W KOHBEKTUBHBIM mepeHoc. JuddepeHnuanbHoe ypaBHEHHE
KOHBEKTUBHOTO  TermooomeHa  dDypre-Kupxroda HuddepennmanpHoe  ypaBHEHUE
TEIUIONPOBOAHOCTH. TemMIepaTyponpoBOJHOCTh — TEIUIOMHEPLMOHHBIE CBONCTBA CPENBI.
CranuoHapHbIi TIepeHOC TEIUIOTHl Yepe3 IUIOCKUE U IWIIMHAPUYECKUEe CTeHKU. TersooTaaya u
Teruonepenaya. Temsonepenaya B MOBEPXHOCTHBIX — TEMJIOOOMEHHMKAX. AJJUTUBHOCTD
TEPMUYECKHUX conpoTuBieHUN. [loHsATHE cpenHel NBMXKyHEH cwibl. B3anMmHOE HampaBieHHE
JBUKEHMS TeruloHocuTeneld. KOHBEKTUBHBIN MEPEHOC TEIUIOTHL. be3pasmepHble NEpEMEHHbIE —
yncna Hyccenbta, Ilekne, [Ipanntns, I'pacroda, @ypre. Pacuer k03 PUIIMEHTOB TEIIO0TIauH
IpU BBIHYKICHHOM M €CTECTBEHHOW KOHBEKIMU. TernooOMeH mpu H3MEHEHUH arperatHoro
coctrostaus. Konaencarus napos. @opmyna Hyccenbra. TeninooOMeH mpu KUTIEHUH.
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PannanTtHel TemionepeHoc. B3amMHoe u3nydeHue Tenl. PaguaHTHO-KOHBEKTHUBHBIA MEPEHOC
TeIoTel. Pacyer moreph TEMJIOTHI ammapaTaMM B OKPYKaOLIylO cpedy. TeruioBas H30JsALus.
Crioco0bl o/1BOJIa U OTBOJIA TEIUIOTHI B XUMHUECKOM TeXHOJIOTUuH. TpedoBaHus, IpebsIBIsIeMble
K TeruioHocuTeasiM. OOOrpeB BOJSHBIM TApOM, BBICOKOTEMIIEPATYPHBIMH OPraHHYECKUMHU
TEIUIOHOCUTENSIMH, TOMOYHBIMU ra3zamu. CrocoOsl 3nekrpoodorpeBa. OTBOJ TEIIOTHI BOJOH,
BO3IyXOM M HHM3KOTEMIEPATYPHbBIMHU TEIUIOHOCUTEISAMH. TeIIoO0OOMEHHBIE amnmapaThl; HUX
kinaccupukanuss.  OCHOBHbIE  THUNBI  IOBEPXHOCTHBIX  TEIJIOOOMEHHHKOB  (TpyOuartsle,
IUIacTUHYAThIE U T.J1.) CMecUTeNnbHbIE TEIJIO0OMEHHHUKH: TPaJUpPHU, KOHJCHCATOPHI CMEIICHUS.
OCHOBHBIE TEHJCHIIUN COBEPIICHCTBOBAHUS TEINIOOOMEHHBIX annapaToB. OCHOBHBIE 3J€MEHTHI
pacyera pa3MepoB TEINIOOOMEHHBIX aIapaToB.

Mooynw 3. IIpoyeccol u annapamol pazoenenus 2emepo2eHHbIX U 20MO2EHHBIX CUCHIEM
(Ocnognvle 2udpomexanuyeckue u MaccooOMenHbvle npoyeccol)

Knaccupukanus >KHIKUX U Ta30BbIX TE€TEPOreHHBIX CHUCTEM: CYCIEH3UH, 3MYIbCHUH,
IIEHBl, NbUIM TyMaHbl._J[BH>keHHE Ten B KuAKocTAX. OCHOBBI Teopuu ocaxaeHusd. [Ipoueccel
OTCTauBaHUA M YCTPOMCTBO OTCTOMHUKOB. TeueHue uyepe3 HEMOABHMIKHBIE 3€PHHUCTBIE CIIOH.
Pacuer rugpoarHaMMUECKOTrO CONPOTUBIIEHUS €I0s. PeXUMBbI TeUeHHs] TOTOKOB B HACAJOYHBIX
KoJIOHHaX. PUIbTpOBaHME CYCNEH3UH M OYMCTKA Ta3oB OT IbLIeH Ha (GUIbTpax. YCTPOHCTBO
TUIIOB HENPEPHIBHO U TEPHOAMYECKH paboTaromuX (GUIBTPOB M (QUIBTPYIOMIKUX HEHTpUdyr
OCHOBHBIX. [ MJIpOITMHAMKKA TICEBIOOKMKEHHBIX (KUIALIMX) ciioeB. OCHOBHBIE XapaKTEPUCTUKU
IICEBI00KMKEHHOT0 COCTOSIHUS. OCHOBBI MAacCOOOMEHHBIX IpoueccoB. OCHOBHBIE MOHITHUS U
onpenenenus. [Ipoueccsl co cBoOOIHON M (QUKCUPOBaHHOW rpaHuuel paszaena (as. Pusmko-
XUMHYECKHE OCHOBBI MacCOOOMEHHBIX IpoleccoB. [loHsTHE 0 Maccomepeaaye U MaccooTAaye.
MexaHu3MBbl IepeHoca Macchl B JJAMUHApPHOM M TypOyJeHTHOM moTokax. JuddepennuansHoe
ypaBHEHHE KOHBEKTMBHOTO IIepeHOoca Macchl B OuHapHBIX cpenax. KoaddummeHnTs
maccooTaauyd. OCHOBHBIE MOJEIbHBIE IPEJICTABICHUS O MEXaHM3ME MacCcOOTJauu.
MopnenupoBanue KOHBEKTUBHOro MaccooOMeHa. Uucna Hyccenbra, Ilexne, [Ipannrns, @ypee u
np. CooTHoleHHEe MeXAy Kod(p@HUIMEeHTaMH Maccollepefayd W MaccOOTIaud, aJJUTUBHOCTb
TG PY3MOHHBIX COMPOTHBICHUH. MaTepuaibHbIii OaaHC HENPEephIBHOTO YCTAHOBHUBIIETOCS
npolecca MpU pa3IMyHBIX CHoco0ax BBIPAKEHUS COCTaBOB (a3 M UX PACXO/OB; ypaBHEHUS
pabounx nuHUH. PacueT monepedHoro cedyeHus (quamerpa) KOJIOHHBL; IPEIEIbHO TOMyCTUMAas U
HSKOHOMHMYECKH ONTHUMAaJIbHAas CKOPOCTH CIUIOIIHOM pa3pl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX alNapaToB C HENPEPHIBHBIM M CTYNEHYAThIM KOHTAKTOM (a3. /[Ba OCHOBHBIX
MeToJla pacyeTra: Ha OCHOBE KO3(P(PHUIMEHTOB Maccolepesaud M Ha OCHOBE IOHSATHUS
TEOPETUYECKON CTYNEHU pas3ziesieHus. PacueT BBICOTHI KOJOHHBIX allllapaToB C HEMPEPbIBHBIM
KOHTakToOM (a3 Ha OCHOBE KOA(PPHUIMEHTOB Maccornepenadn. Pacdyer BBHICOTBI MacCOOOMEHHBIX
anmnaparoB CO CTYNEHYaThIM KOHTakToM (a3. PazneneHue qUCTWIUISILMEN >KUIKUX TOMOTE€HHBIX
cMecell M CHKMKEHHBIX ra3oB. Pextuduxanus. PU3NKO-XUMHUYECKHE OCHOBBI M OCOOEHHOCTH
YCIIOBUHM MpOBENEHUsl IpoleccoB. MojenupoBaHue U pacueT IMpOLECCOB U almapaTroB IMpU
abcopObumu M peKTU(UKAMK OMHAPHBIX CUCTEM. THIOBbIE KOHCTPYKUUH aOCOPOIMOHHBIX M
peKTH(UKAIIMOHHBIX aInapaTroB. DJEMEHTHl Maccollepeladyd B CHCTEMax ¢ TBepaol (a3oi.
Cymka TBepAbIX MarepuanoB. OOmas xapakTepUCTHKa Mpoliecca U 00lIacTH ero NpUMEHEeHHsI.
[TapameTpsl BIAXXKHOTO raza M HX H3MEHEHHE B Ipolecce cymku. OCHOBHBIE BapHUaHTHI
NpOBEIEHUS] KOHBEKTHBHOM cymiku. OOIue CBEIEHUs O MpoLeccax aJAcopOLMU U SKCTPAKILIUH.
MemOpaHHBIE TIPOLIECCHI.
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4. O0beM yueOHOM TUCHUILIUHBI

Bcero
Bupl yueOHO# paboTh
B 3aueTHBIX B akanmewm.
SIMHULIAX gacax
OO0mas Tpy10eMKOCTh JTHCIUILIHHBI 10 Y4eOHOMY MIAHY 10,0 360
KonrakTHasi pa6oTa - ayfuTOPHbIE 3aHATHS: 1,22 44
Jlexmmum (Jlek) 0,39 14
[Tpaxtrueckue 3ansatus (I13) 0,56 20
Jlaboparopusie 3anstus (JI3) 0,28 10
CamocrosiTesibHas padora (CP): 8,28 298
CamocTosTenbHOE H3YUYCHHUE Pa3/ICTIOB TUCIIUILUIMHBI 8,28 298
KonTakTHas camocrosiTenbHas pabota -
Buabl KOHTpOJIS:
3aver:
KonTakTHasi paboTa — IpoMe:KyTOYHAasi aTTeCTAIUs 0,5 0,8
IMoaroroBka K 3K3aMeHy 17,2
Bcero
Bunet yueGHOI paboTh
B 3aueTHbBIX B actpom.
CIMHULIAX gacax
OO0masi Tpy10eMKOCTb IMCUMILIMHBI M0 Y4eOHOMY IJIAHY 10,0 270
KonTakTHas padoTa - ay1uTOpHbIE 3aHATHS: 1,22 33
Jlextuu (JIek) 0,39 10,5
[Tpaktuueckue 3anstus (I13) 0,56 15
Jlaboparopusie 3austus (J13) 0,28 7,5
CamocrositesbHas padora (CP): 8,28 223,5
CaMocTosTeIbHOE U3YUEHHE PA3/1ETI0B TUCIUILINHBI 8,28 223,5
KonTakTHas camocrositensHas paboTa -
Buabl koHTpOJIA:
3auer:
KonTtakTHasi padoTa — NpoMeKyTOYHASI aTTeCTaAlMS 0,5 0,6
IToaroroBka K 3K3amMeHy 12,9

AHHOTaNuUs padoyeil MPOrpaMMbl AUCHUIIMHBI «O0IAas XUMUYeCKAas] TEXHOJIOTUsD)
(b1.B16)

1.leab TUCHMIUIMHBI: TTOJTyYE€HHUE 3HAHWN B O0JACTH pean3allid XUMHUKO-TEXHOJIOTHUYECKIX
MPOIIECCOB C y4eTOM (PU3UKO-XUMUYECKUX OCOOCHHOCTEH MPOTEKAIONINX PeaKIlHii, BEIOOpa om-
TUMAJIBHBIX YCJIOBUH pealM3yeMbIX MPOIEeCcCOB, BEIOOpA 2 ()EKTUBHBIX PEAKTOPOB, IPHOOpETE-
HUS HaBBIKOB B COCTAaBJICHUH MAaTEPUAIBHBIX M TEIUIOBBIX OAllaHCOB, B pacueTe MPOIECCOB U pe-
aKTOpPOB Ha OCHOBE MaTEMaTHMYECKOTO MOJEIMPOBAHMS, MOJyuYeHUs! 3HAHUN B 00JacTH paspa-
00TKH 2Heprocoeperarwmux XUMUKO-TeXHomornueckux cucteMm (XTC), 6e30TXONHBIX U MaIOOT-
XOJIHBIX TEXHOJIOTHUH Ha TIPUMEPE COBPEMEHHBIX TPOU3BOJICTB.

2. B pe3yiabTare mM3yueHusl TMCUHMILIMHBI 00y4YalUIUiicsl MO mporpaMmme GakajiaB-
puaTa JoJKeH: 00JajjaTh CIEAYIOIMIMMU KOMIIETEHIIUSIMHU: CIIOCOOHOCTHIO U TOTOBHOCTHIO HC-
MOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIUIUIMH B MPOPECCHOHATHHOU mes-
TETLHOCTH, MPUMEHSTh METOAbl MATEMATUYECKOTO aHATN3a U MOJICTUPOBAHUS, TEOPETHIECKOTO
u skcnepuMeHTaiabHoro uccienaoBanus (OITK-2); crocoOHOCTRIO MOHMUMATL 3HAYCHHS UH(OP-
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MaIiH B Pa3BUTHH COBPEMEHHOTO HH(OPMALIMOHHOTO O0IIECTBa, CO3HAHUEM OMACHOCTU U yTPo-
3bl, BOSHUKAIOMICH B 3TOM MPOIlecce, CIIOCOOHOCTHIO COOMIOAATh OCHOBHBIC TpeOOoBaHUs HHPOP-
MAaIMOHHOMN 0€30MacHOCTH, B TOM YHCJIE 3alIUThI rocyaapctBeHHoi Tainel (OI1IK-4);

3Hamb: OCHOBBI TEOPUU XUMHYECKHX IPOILIECCOB U PEAKTOPOB, METOJOJIOTHIO HCCIIETOBaHUS
B3aMMOJICHCTBHS XUMUYECKUX MPEBPALICHUI U SBJICHUM MepeHoca Ha BCeX MacIUTaOHBIX YpOB-
HSIX, METOJIMKY BBIOOpa peakTopa M pacueTa mpoliecca B HeM; OCHOBHBIE PEaKIIMOHHBIE POIIEC-
Chl U PEAKTOPhl XUMUYECKON U HE(PTEXUMHUECKONH TEXHOJIOTMH, OCHOBHBIC MPUHLMUIIBI OPraHu-
3alid XUMHUYECKOTO MPOM3BOJCTBA, €r0 MEPapXUUYECKYI0 CTPYKTYpPY, METOJbI OLEHKH 3 dek-
TUBHOCTH IIPOU3BOJICTBA; OCHOBHBIE XUMHUYECKHE ITPOU3BOJICTBA.

Ymems: ymerTp paccuMTaTh OCHOBHBIE XapaKTEPUCTHKM XMMHUYECKOTO IIpolecca, BHIOpaTh
palMoHAIbHYI0 CXEMYy TIPOM3BOJACTBA 33JaHHOTO NPOAYKTA, OLEHUTh TEXHOJIOTHYECKYIO
3 PEKTUBHOCTh TMPOU3BOJACTBA; BBIOpAaTh 3(PPEKTHBHBIA THUI peaKTopa, MPOBECTH pPACUET
TEXHOJIOTMYECKHUX IapaMeTpoB Ui 3aJaHHOTO MpoIlecca, ONPEaeIUTh NapaMeTpbl HauTydIen
OpraHM3aly Mpoliecca B XUMUUECKOM PEaKTOpE.

Braoemw: metonamu ananuza 3pQexTUBHOCTH pabOThl XUMHUYECKHX MPOU3BOJCTB; METOJAMU
pacuera U aHajaM3a IPOLECCOB B XMMHUECKUX PEAKTOpax, ONPEAeSICHUsI TEXHOIOIMUYECKUX MTOKa-
3areseil, MeTolaMu BIOOpa XMMHUECKUX PEaKTOPOB.

3.Kpartkoe cogepkaHue TUCUMILIMHBI

QusuKko-xumuyecKue 3aKOHOMEPHOCMU XUMUYECKUX NpeepaujeHull - CTeXUOMETPUUECKHUe, Tep-
MOAMHAMUYecKue, kKuHeTuyeckre. [lokazaTenn XMMUYECKOTO MpEeBpaIIeHusl - CTENeHb MpeBpa-
HICHUS, BBIXOJ] IPOYKTa, MHTErpaibHas u AuddepeHnnaibHas CeIeKTUBHOCTH, CKOPOCTH peak-
[IMU ¥ TIPEBPAICHHS peareHTOB. XUMUYECKUM MPOIIeCC.

Krnaccudukanys XuMU4eCKHX MPOLIECCOB MO Pa3IMYHBIM MPU3HAKAM - XUMUYECKUM (BUJ
XUMHUYECKON PEaAKINH, TEPMOIMHAMHYCCKUAC XapaKTePUCTHKH, CXeMa TpeBpaIieHuil) u (pa3oBbIM
(4McIo M arperaTHoe COCTOSIHHE (a3).

T'omocennviil xumuueckuu npoyecc. Knaccudukanus XUMHUECKUX peakiuii (IpocThie,

HeoOpaTuMble, 0OpaTUMbIe, K30TEpPMUYECKUE, IHAOTEPMHUUECKUE; CIIOXKHbIE, MapalljielibHbIe U
nocjeaoBarebHble). MaTemMaTnyeckoe OnMcaHue M METOJI0JIOTHS ONpeAENeHUs] ONTHUMAalIbHbIX
YCIOBUM
T'emepocennvlii (nekamanumuueckuii) xumuyeckutl npoyecc. Onpenenenne u npumepsl. CTpyk-
Typa Tpoliecca U ero cocrapistoniue (ctaaun). Habmrogaemast ckopocTh XMMHUECKOTO TPeBpa-
meHust. O6mactu (peXUMbl) TPOTEKAHUsS TIpollecca, JUMUTHUPYIOIIas cTaaus. | ereporeHHbIi
XUMHYECKHI Tporiecc "eas (drcudkocms) - meepooe". AHAIN3 MaTeMaTUYECKOW MOJENH AJIs pe-
aKIMi pa3HOTO THMA (MOJIETh «CKUMaromascs chepa» u «cxxumaronieecs sapoy»). Habmomaemast
CKOPOCTh TpPEBpAIICHUS, BpeMsl MPEBpPALICHHUS U CIOCOObl MHTEHCU(DUKAIMHN I Pa3TuYHbBIX
pPeXMMOB MPOTEKaHHUs Ipolecca. [ eTeporeHHbll XUMHUYecKui mpouecc "eas (dcuoxocms) -
arcuokocmy". OOOCHOBaHME, TIOCTPOEHUE M aHAIW3 MareMaTudeckod mojenu. Habmiomaemas
CKOPOCTh TIPEBpPAILICHUS] U PEXHUMBI MpoTekaHusi mpoiecca. [Iytn nHTeHCHUKAUKU IS pa3-
JUYHBIX PEKUMOB TpoIiecca.
Kamanumuueckuu npoyecc. Onpenenenue, kaaccupukanus, npuMepsl. I'eTeporeHHbIi KaTanus
Ha TBepAoM KaTanuzatope. OOOCHOBaHUE, MOCTPOCHHE U aHAIN3 MAaTeMaTHYeCKOW MOJeNu Ha
KaTaJUTHUYECKON IMOBEPXHOCTH U B IMOPHUCTOM 3epHEe KaTanuzartopa. Habmiomaemass ckopocThb
mpeBpaleHust U 00JIacTu MpoTekanus mporecca. CTeneHb UCIOIb30BaHUS BHYTPEHHEH MOBEPX-
HoCTH. [lyTn nHTeHCH(PHUKAIINM KATATUTUYECKHUX MTPOIIECCOB.

2.3. XuMHYECKUN PeaKTop.

Onpedenenue u HaznaueHue Xumuuecko2o peakmopa. PeakTopsl B XUMUYECKHX U HEXH-
MUYECKHX OTPACIAX MPOMBIITUICHHOCTH. O030p THIIOB XMMHUYECKHUX PEAKTOPOB, UX CTPYKTYPHBIC
AIIEMEHTHI (peaklMOHHAas 30Ha, YCTPOMCTBA BBO/A U BBIBOJA, CMEIICHUsI, pa3/IelIeHUs U pacipe-
JIeJICHUS TTIOTOKOB, TETNTIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE TIPOIIECCHI U SIBJICHUS B HUX.

Krnaccudukanus nporeccoB B peakTopax Mo pa3IudHbIM MPU3HAKAM - BUJ XHMHUYECKOTO
mpolecca, OpraHu3alys MIOTOKOB PEareHToB (CXeMa JBH)KEHUS PEreHTOB Yepe3 peakTop, CTPYyK-
Typa OTOKOB B PEaKIIMOHHOW 30HE), OpraHu3aIus TEIIOBBIX MOTOKOB (TEIUIOBOM peXHUM, cCXema
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TEIJI000MEeHa), CTAaIIMOHAPHOCTH TIpoliecca.

Obocnosanue u nocmpoenue Mamemamuieckol Mooeau npoyecca 8 peakmopax pa3ind-
HOT'O TUIIA KaK CHUCTEMbl YPaBHEHUN MaTepUAIbHOTIO M TEIUIOBOTO 0alaHCOB Ha OCHOBE JIaHHBIX
0 CTPYKTyp€ MOTOKAa, XMMUUYECKUX NPEBPAILEHUAX, ABJICHUIX IEPEHOCca TEIIa U BELIECTBA U UX
B3aumoeiictBun. CuctemMarusanus U Kiaccudukaius MaTeMaTUYeCKUX MOJIENIel MPOoIecCOoB B
peaxkTopax.

Hszomepmuueckue npoyeccvl 6 Xumuueckom peaxmope. BiusHue CTpPYKTypbl IOTOKA
(ueanbHOE CMEIIEHHWE U BBITECHEHHE), CTALIMOHAPHOCTH Mpoliecca (IPOTOYHBIM U Iepuoande-
CKHUIi), MapaMeTpoB U YCIOBHI MPOTEKaHUs Ipoliecca (TemiepaTrypa, KOHIEHTpalus, 1aBjIecHue,
00BbEeM PEaKIIMOHHON 30HBI, BpeMsi), BUAa XMMHUYECKONH peakuuu (mpocTast U CIO0XKHas1, 00paTu-
Masi 1 HeoOpaTuMasi) U ee ImapaMeTpoB Ha MPOQIIA KOHLEHTPALUNA U MOKa3aTeau mpolecca B
peaxkTope (CTeneHb NPEBPAIEHUs], BBIXOJI IPOJIYKTa, CEIEKTUBHOCTH Ipouecca). OCHOBBI pacue-
Ta MpoIecca B peaKTope.

Comnocrasnenue 3(p(HEeKTUBHOCTH MPOLECCOB B PEAKTOPax, OMUCHIBAEMbBIX MOJIEIISIMU HJI€AIbHO-
r'O CMEIICHUS U BHITECHEHHUS.

Heuzomepmuueckue npoyeccol 6 xumuueckux peaxmopax. Opranuzanus TEIJIOBBIX I0-
TOKOB U PEXHMOB B XMMHYECKHX peakTopax. PacmpeneneHue teMmmeparypbl, KOHIIEHTpAIMi U
CTENEHM INPEBPAILEHUS B PEAKTOPE B peKUMaxX HACAIBbHOIO CMELIEHUS M BBITECHEHUs, aguabda-
TUYECKOM U C Ter1000MeHOM. CBsI3b TeMIEpaTyphl U CTEIICHU MPEBPAILEHUS B a1uabaTHYECKOM
npouecce. CorocTaBlieHUuE C U30TEPMUUECKUM PEXKUMOM.

Yucno u ycmouuueocms cmayuoOHaPHbIX PedtCcUMOo8 B PEaKTOPaxX UACAIbHOTO CMELIEHMS.
[Tprembl o0ecTieueHusT yCTOMYUBOTO PEKUMA B PEaKTOPe

2.4. TIpoMbIIJIEHHBIE XHMUYECKHE PeaKTOPBI.

Ha xoHKpeTHBIX mpuMepax MPeIMETHO PacCMAaTPUBAIOTCS MPOMBINIICHHBIE PEAKTOPHI IS MPO-
BEJICHUSI NIPOLIECCOB TOMOTEHHBIX, F€TEPOr€HHBIX M KAaTATUTUYECKUX - THUIIbI PEAKTOPOB, KOHCT-
PYKTHBHbBIE XapaKTEPUCTUKH U OCOOCHHOCTH pexXrMa, 00JIACTH UCIIOJIb30BAHHUS.

3. XumMHu4eckoe NpoOM3BOJACTBO KAK XMMHKO-TEXHOJIOrHYecKasi cucTemMa.

3.1. CTpyKTypa H onucaHne XUMHKO-TEeXHOJIOTHYECKOH CUCTEMBI.

XUMHUECKOe MPOU3BOJACTBO Kak XUMHKO-TexHojoruueckass cucrema (XTC). Ilonstue
cucteMbl 1 XTC. CocraB XTC: aneMeHTHI, CBA3HU, OJCUCTEMBI, - U UX peaIM3allis B XUMUYE-
CKOM IPOM3BOJICTBE.

Onemenmur XTC. VIX xnaccuukanus o BUy NPOLECCOB U Ha3HAUEHUIO (JIEMEHTHI Me-
XaHWYeCKHe, THUIPOMEXaHUYECKHE, MAacCOOOMEHHBIC, TEIJIOBbIE M XHMHUYECKHE, HJIEMEHTHI
yIpaBICHUS).

Texnonoeuueckue ceazu 2nemenmos XTC (notoku). [locnenoBarenyHasi, nmapaiienbHas,
pa3BeTBIIEHHAs, MOCJIEI0BaTeIbHO-00BOIHAsA (Oaiinac), oOpaTHas (PEUUKI) TEXHOJOTHYECKHE
cBsA3M. VX cXxeMbl 1 Ha3HAYEHHE.

Onucanue XTC. Buasl Mmozaeneit XTC - onucarenbHble U rpadguueckue. OnucarenbHble
MOJIENIN - XMMHUYEcKasl CXeMa, olepallioHHas 1 MaTeMaTHueckas Mojienb. [ paduueckue Moaenu
- (pyHKIIMOHAIbHAsI, TEXHOJIOTMYECKast, CTPYKTypHas U Apyrue (crenuanbHble) cxembl. HazHave-
HUE, IPUMEHEHNE U B3aUMOCBA3b MOJEIIEH.

3.2. Anamm3 XTC.

[lonsTue, 3agaun u pesynapraTsl aHanuza X1C - cocrossaue XTC, MaTepualbHbIN U Tell-
JIOBOM OaJlaHChI, TTOKa3aTeM XuMHIeckoro npou3BoacTBa. Ceoticmea XTC kax cucmemsi. Ilo-
apiieHue B XTC HOBBIX KaUECTBEHHBIX CBOMCTB, HE MPOSBIISAIOIINXCS B OTJAENbHBIX JIEMEHTAX:
B3aMMOCBS3aHHOCTh PEKHUMOB AJIEMEHTOB, Pa3JInYie ONTUMAIbHOCTH AJIEMEHTA OJIMHOYHOTO U B
CHCTEME, YCTOHUMBOCTD U CYIIECTBOBAaHHME CTAIlMOHAPHBIX PEXKUMOB, KoJeOaTeIbHbIE PEKUMBI U
Ap.

MamepuanvHolil u mennogou dbanancsi. OCHOBa MaTepHAILHOTO U TETJIOBOTO OaJaHCoB -
3aKOH COXpPaHEHUSl MAcChl U HEPTUU. MeTo/rMKa COCTaBICHHS U pacyeTa MaTepHalIbHbIX U Tel-
noBbix 6anancoB XTC u ee noacucreM. OcobeHHOCTH pacyeTa OalaHCOB B CXEMaxX C PELIUKIIOM.
®dopmbl IpeicTaBiIeHNs 0aTaHCOB (TaOIUIIBI, TUArPAMMBI U Jp. ).

50



MarepuanbpHbiii OanaHC T MacCOOOMEHHBIX M PEAKIIMOHHBIX 3eMeHTOB. Mcmons3oBa-
HUE CTEXHOMETPUYECKUX, TEPMOAMHAMHYECKUX U MEXK(Pa3HbIX OallaHCOBBIX COOTHOIICHHIA.
CrexuoMeTpruecKue COOTHOIICHUSI U UX Pa3HOBUIHOCTU. CTENeHb HCIONIb30BaHUS ChIPHEBBIX
pecypcoB. DHTANBITUAHBIN, SHEPTETUUCCKHUH (TI0 MOJHON YHEPTUH) U IKCEPTUUCCKUI OaTaHCHI U
KIIJI. Ix conocTraBieHue u ncnoiab3oBanue B ananuze XTC.

3.3. Cunre3 XTC.

[Tonarue u 3amaun cunte3a (moctpoeHus) XTC. OcHoBHble 3Tambl pazpadorku XTC.
Posib MaTemMaTHUECKUX U 9BPUCTUUYECKUX METO/IOB.

Ocnognvie xonyenyuu npu cunmeze X1TC: MOIHOE UCIOIb30BAHUE CHIPHEBBIX U DHEpre-
TUYECKUX PECypCOB, MUHUMU3AIUS OTXOAOB, ONTHUMAJIbHOE HCIOJB30BaHUE ammaparypbl. Mx
CoJlep’KaHue M CIocoObl peanusanuu. KoMOMHUPOBAaHHBIC MPOU3BOJICTBA, COBMEIICHHBIE MPO-
L[ECChl, BTOPUYHBIE SHEPreTHUYECKHE PEeCcypChl, SJHEPrOTEXHOJIOTUYECKUE CUCTEMBI, IepecTpau-
BaeMbie XTC, 3aMKHYTBIC, MAJIOOTXOHBIC TIPOM3BOJICTBA - UX TMOHATHS, OCOOCHHOCTH U TMpUME-
HEHHE.

Oo0HopoOHble mexHolo2uYecKue cxembl: CUCTEMa TEINIOOOMEHHUKOB, CHCTEMa pasJiee-
HUSA CJI0KHOM CMECH, CUCTEMa peakTOpoB. OCHOBBI IOCTPOEHUS UX ONTUMAIIbHON CTPYKTYPBI

4. IlpombllIEHHbIE XUMHUYECKHE POU3BOCTBA.

XUMHYECKHE TPOU3BOACTBA PACCMATPUBAIOTCA TMPEIMETHO KaK peaju3alus paccMoT-
PEHHBIX TEOPETUYECKHX OCHOB XMMHKO-TEXHOJOTHYecKuX mporeccoB U XTC, KOHLENIUN mMo-
cTpoenus BeicokodddexruBrHoit XTC, 9T0 U ONpeaenuio BEIOOp MPOU3BOJACTB CEPHON KUCIOTHI,
aMMuaKa, a30THOM KHCIOTHI, cTuposia. OCHOBHOM aKIIEHT AenaeTcsl Ha (PU3UKO-XMMHYECKHE OC-
HOBBI KOHIIEMIUU TTOCTPOEHUS TEXHOJIOTUUECKOU CXEMBI IPOU3BOJICTBA U €0 MOACUCTEM.
4.00bEeM H3yuyaeMoil T CUUIIITHHbI

B 3auerHbIx B akagem.
Bunpl yueGHO# paboThl eMHHLIAX qacax
OO0uiasi TPy10€eMKOCTh JUCUMILIMHBI 0 Y4e0HOMY IJIAHY 4,0 144
KonTakTHasi padoTa - ayIuTOPHbIE 3aHATHS: 0,5 18
Jlexmmm (Jlek) 0,22 8
[TpaxTrueckue 3ansatus (I13) 0 0
JlaGopartopnsie 3ansTus (JI3) 0,28 10
CamocrosTenbHas padora (CP): 3,25 117
CaMocCTOsATEIPHOE N3YUCHUE PA3ICTIOB TUCIIUILTHHEI 3,25 117
KoHTakTHasi caMmocTosiTeIbHAs paboTa -
Buabl koHTpOJIA:
3aver:
KonTtakTHasi paboTa — IpOMe:KyTOUHAS aTTeCTalMsA 0,25 0,4
I[MoaroroBka K IK3aMeHy 8,6
B 3aueTHbIX B actpon.
Buapl yue6HOM paboThl eJIMHUIIaxX yacax
O0masi Tpy10eMKOCTh JUCHHMILUIMHBI 110 Y4eOHOMY IUIAHY 4,0 108
KonrakTHas paéoTa - ayiuTOpPHbIE 3aHITHS: 0,5 13,5
Jlexupn (JIek) 0,22 6
[TpakTuaeckue 3ansarus (I113) 0 0
Jlaboparopusie 3ansatus (JI3) 0,28 7,5
CamocrosTenbHan padora (CP): 3,25 87,75
CamocTtosiTenbHOE U3yUeHHE Pa3/IeioB TUCIUTITUHBI 3,25 87,75
KonTakTHas camocTosTenbHas padboTa -
Buabi KoHTpOJIA:
3auer:
KontakTHasi paboTa — NpoOMe:KyTOYHAsI aTTeCTALUS 0,25 0,3
IToaroroBka K 3K3amMeHy 6,45
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AHHOTaUUs padoyeil NporpaMmmMbl JUCHUILIMHBI «CHCTEMBbI yIIPaBJIeHUsI XMMHKO-
TexHoJornyeckumu npoueccamm» (b1.617)

1.lesab yyeOHON TUCUMIIMHBI — JaTh 0Aa30BbIE€ 3HAHUSA 110 TEOPUU CUCTEM YIIPABICHMS XU-
MuKo-TexHosornyeckumu nponeccamu (CY XTII), npuBUTh HaBbIKKM U YMEHHUE aHAIM3a CBOMCTB
XTII kak 00BEKTOB yNpaBIE€HUS U NPAKTUYECKOTO PUMEHEHUSI TEXHUUYECKUX CPEJICTB yIIpaBiie-
HUS.

2. B pe3yabTare u3yuyeHHUs IMCHUILVIMHBI 00y4alOIIMIACA M0 MporpamMMe 0akJjaBpua-

Ta AOJLKEeH: 00Ja/aTh CIEAYIOMIMMU KOMIETEHIUSAMH: CIIOCOOHOCTBIO OCYHIECTBISATH MOUCK,
XpaHeHue, 00paboTKy M aHaIu3 MH(MOPMALUU U3 Pa3IMYHbIX UCTOYHUKOB M 0a3 JaHHBIX, Mpe.-
CTaBIATH €e B TpeOyeMoM (opMaTe C MCIOIb30BaHUEM HMH(POPMALMOHHBIX, KOMIBIOTEPHBIX H
cereBbIx TexHosoruil (OIIK-1); cmocoOHOCTbIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKO-
HbI €CTECTBEHHOHAYYHBIX AMCUUIUIMH B MPO(ECCHOHAIBHON EATENIbHOCTH, IPUMEHITh METOIBI
MaTEMaTHYECKOTO aHaJIN3a U MOJEINPOBAHUSA, TEOPETUUECKOIO U HKCIEPUMEHTAIbHOIO HCCIe-
nosanus (OITK-2);
3namb: OCHOBHBIE IIOHATHS TEOPDHM  YIPABJICHHSA; CTAaTUYECKHE M JUHAMHUYECKHE
XapaKTEepUCTUKU OOBEKTOB YIIpaBiieHUs; OCHOBHble BuIbl CAY U 3aKOHBI PETyIUPOBAHUS;
tunosele CAY B XMMHMUYECKOH NMPOMBIIUIEHHOCTH; METOJbl U CPEICTBA U3MEPEHMsI OCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTpoB; ycToMUuBOCTh CAY; oCHOBHBIC MOHATHA O HelMHHEHHBIX CAY,
pEJIEHHBIX CHUCTEMAaX, JOTMYECKHX alIrOpUTMax YIPaBJICHUSA, aJalTHBHBIX M ONTHUMAJIbHbBIX
CHUCTEMax yIIPaBIICHHUS;
Ymems: omnpenensTe OCHOBHBIE CTaTUYECKHE U JAMHAMHUYECKUE XapPAKTEPUCTUKU OOBEKTOB
yIpaBJieHUs; BEIOUPATh pallMOHAIbHYIO CUCTEMY PETYJIUPOBAaHUS TEXHOJIOTMYECKOTO MPOIIEcca;
oueHuBaTh ycroiunBoctb CAY; BbIOMpaTh KOHKPETHBIE THUIBI MPUOOPOB A JAUArHOCTHKH
XTIIL;
Brnademw: MeTogaMu TEOpUH aBTOMAaTHUECKOTO PETyJIUPOBAHUS, OPraHU3aMH U PACYETa CUCTEM
ONTUMAJILHOTO YIPABJICHUS BHICOKOA(P(HEKTUBHBIMHI YHEPTO- U PECYpCOCOEpEeralonIiMy MpoLec-
caMM XMMHUYECKOH TEXHOJIOIUU, HePTEXUMUHU U OMOTEXHOJIOT HH.
3.Kpartkoe conep:xanue JMCIHUIIIHHBI
1. Beeoenue

3HaueHUEe aBTOMATHYECKOIO YINPABICHMs [UIsl Pa3BUTHA XMMHMUYECKOH INPOMBIIIEHHOCTH.
Uepapxust ynpasinenus. OcoOOEHHOCTH YNPABIECHUS XUMUYECKHUM MPEANPUATHEM U XUMHUKO-
TEXHOJIOTUYECKUM TpoleccoM. TeXHUKO-35KOHOMHUYECKHH 3¢ (eKT BHEIPEHUS aBTOMAaTHU3UPO-
BaHHBIX CHCTEM yIpaBiieHus. Poib cructem ynpapieHus B o0ecriedeHnH 0e301MacHOCTH XUMUYe-
CKOT'O IIPOM3BOJICTBA U OXPaHbl OKPYKAIOIIEH CPEIBI.
2. OcnoeHble NOHAMUA YRPABICHUA XUMUKO-MEXHOI02UYECKUMU RPOYeccamu

OcHoBHbIE TepMUHBI U omnpezeneHus. OCHOBHbIE NMPUHIUIBI yrpaBieHus. Kinaccupukanus
cucteM ynpasieHuss @yHkunoHanbHas cTpykrypa CAY. [TokazaTenu kauecTBa yIpaBlICHUS.
3. OcHO6bl meopuu agmomamu4ecKozo ynpasienus

Marematnueckue moaenu CAY. Jlunamuueckue xapakrtepuctuku CAY. HcnonbszoBanue
olrepanMoHHOro ucuuciaeHus s ananuza CAY. Tunosble 1UHaMUYeCcKue 3BEHbs. BpemeHHbIe
U YaCTOTHbBIE XapaKTEPUCTUKH. DKBHUBAJCHTHBIE NMPEOOpPa30BaHMsI CTPYKTYPHBIX CXeM. YCTOii-
quBOCTh JTUHEHHBIX CAY ¢ 00paTHOM CBSI3BIO.
4. Cucmembvl agmomamuuecKo20 ynpaeneHus

Krnaccudukanus v OCHOBHBIE CBOICTBA OOBEKTOB YyHpaBiieHUS. MeEToAbl OIpeneraeHHs
CBOWCTB 00BEKTOB yrpaBieHuss. OCHOBHBIE 3aKOHBI PETyIUpPOBaHUA. Perynsaropsl Ha OCHOBE UC-
KYCCTBEHHBIX HEHpOHHBIX ceTell. L{udpossie n podacTHbIe cucTeMbl yrpasiieHus. BeiOop 3akona
PETYJIMPOBAHUS U ONPEIEIIEHNE ONTUMAJIBHBIX MApaMETPOB HACTPOMKHU IPOMBILIUIEHHBIX PEry-
JSATOPOB.
5. U3mepenue mexHono2uuecKux napamempos XumuKo-mexHoa02u4uecko2o npoyecca.

l'ocynapcTBeHHas cucTtemMa MpPOMBIIUIEHHBIX TPUOOPOB U CpecTB aBToMaTH3alu. OCHOB-
HblE€ TEPMHUHBI U OIpPEAEICHUS METposioruu. Meroabl n3mepeHuil. Cpeactsa U3MEPUTEIbHOU
TEXHHUKH, UX CTaTUYECKUE U TuHaAMu4eckue cBoicTBa. [lorpemnoctu nzmepennii. CriocoOsl me-
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penaun uHbopMaIuu Ha paccrossaue. Opranuzanus TucTaHuoHHON nuarHoctukud XTI1. M3me-
pEHUE OCHOBHBIX TEXHOJOTMUYECKHX MapaMEeTPOB: JABIEHUS, TEMIIEPATyphl, pacxo/ia U KoJihuye-
CTBa, YPOBHS KMJIKOCTH U CBIIYYHUX MaTepUaOB, COCTaBa M (PU3MKO-XMMHUECKUX CBOICTB Be-
IIECTB.
6. OcHnoevt npoekmuposanus a6MOMAMUYECKUX CUCHEM  YNPAGIEHUA  XUMUKO-
mMexXHOo102u"eCKuMU npoyeccamu

Ocob6ennoctu ympasinenus XTII. PerynmupoBaHne OCHOBHBIX TEXHOJIOTHUECKHX IapameT-
pOB: pacxoja, AaBieHus, Temneparypsl, ypoBus, pH. Texuunueckue cpenctsa CAY. OcHOBHbIE
Pa3HOBUAHOCTH YIPABISAIOMIUX YCTPONCTB. THIIBI, XapaKTEepPUCTUKU U PacyeT HUCIOJHUTEIbHbBIX
MEXaHU3MOB U PETYIUPYIOMUX opranoB. OGopmiieHHe MPOEKTHOTO 3aJaHHs Ha aBTOMATH3AIHIO
TEXHOJIOTHYECKOro Iporecca. Beibop Touek uamMepeHus, KOHTPOJIs, YIPaBIIEMbIX [1apaMeTPOB U
YIpaBIAOMUX Bo3AeHCTBHA. CTaHIapThl M YCJIOBHBIE OOO3HAYCHHS IS TEXHOJIOTUYECKUX
CXEM.
7. Ocnoenvie ceeoenusn 06 ACY TII ¢ xumuueckoi npomMvludieHHOCIU

Haznauenue, ocHOBHbIE ()YHKIIMU, pa3HOBUIHOCTH U pekuMbl padoTsl ACY TII. Texuuue-
CKOe, MporpaMMHOe, MaTematuueckoe, nHpopmanuonHoe obecrneuenue ACY TII. TIpumepst
ACY TII B XMMHUECKOHN MPOMBIIUIEHHOCTH.
8. 3akntouenue

OcHoBHbI€ BBIBOJIBI IO Kypcy. CoBpemenHble TeHaeHuu B pa3sutuu CY XTII.
4.00bEM yueOHOI TUCHUIIIHHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboThI eAMHULAX yacax
OO0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 5,0 180
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,72 26
Jlexuun (Jlek) 0,44 16
Jlaboparopusie 3ansTus (J13) 0,28 10
CamocrositesbHasi padora (CP): 4,03 145
CamocTosiTeTbHOEC U3YUYEeHHUE Pa3/IeTIOB JUCIIUILIMHBI 4,03 145

KonTakTHas camocrosiTensHas paboTa -
Buabl koHTpOJIA:

3ayer:
KonrakTHas paboTa — npoMe:KyTOUYHasi aTTeCTalUs 0,25 0,4
IToaroroBka Kk 3K3amMeHy 8,6
B 3auernsix | B actpon.
Bupl yue6HOI paboTh eJUHUIIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 5,0 135
KonTakTHasi padoTa - ay1MTOPHbIE 3aHATHS: 0,72 19,5
Jlexumn (Jlek) 0,44 12
Jlaboparopusie 3ansaTus (J13) 0,28 7,5
CamocrositeasHas padora (CP): 4,03 108,75
CamocTosTenbHOE U3YUYCHHE Pa3/IeTIOB TUCIIUTLIMHBI 4,03 108,75

KonTakTHas camocrosiTensHas pabota -
Buabl kKoHTpOJIA:

3auyer:
KonTakTHas padoTa — npoMe:KyTO4YHAasi aTTeCTalUs 0,25 0,3
IoaroroBka Kk 3K3amMeHy 6,45
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AHHOTanuA padoueil nporpammel Jucuumnnbl «Ipukaaxnas mexanuka» (b1.518)
1.Heap nucuuninnsbl «lIprukiagHas MeEXaHUKa» - HAyYUTh CTYAEHTOB TBOPYECKOMY IIOJXO-
Zly K BBIIIOJIHEHUIO MH)XEHEPHBIX PacyeTOB Ha MIPOYHOCTb, KECTKOCTh U YCTOMUNBOCTD dJI€-
MEHTOB KOHCTPYKLIMH, AE€TAJIECH U Y3J10B MAIIUH U aIlllapaTos.

2 B pe3yabTare H3y4eHHs AUCHMILIMHBI 00y4yaloluiicsi Mo mporpaMme 0akaJjias-
pHaTa J0JKeH: 001aJaTh CIEAYIOIUMI KOMIIETCHIIUAMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHMIUIMH B MPOQPECCHOHATIHHON Jes-
TENbHOCTH, IPUMEHITh METObI MATEMAaTHUECKOTO AHAIN3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO
U 3KcrniepuMenTanbHoro uccinenosanus (OIIK-2); BmageHneM OCHOBHBIMH METOJaMH, croco0a-
MU M CPE/ICTBAMH MOJIY4YEHUs, XpaHEHUs, IepepaboTKH MHPOPMALIMH, HABBIKAMH pabOThI C KOM-
IBIOTEPOM KaK CpeACTBOM yrpasieHust nHpopmarmeit (OI1K-5);
3Hamb: OCHOBHBIEC YPAaBHEHUS U METOJbI PEIICHUS 331a4 COIPOTUBIICHUS MaTEPUAIIOB U JIeTaJIeH
MAaIIMH; OCHOBHBIE METOJIbl PAacyeTOB Ha MPOYHOCTb, KECTKOCTb U YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKLMI MAaIllMH M alaparoB; OCHOBBI TEOPHM pacdeTa ACTaled M Y3JI0B MalllMH U amnma-
paToB XMMHYECKON TEXHOJIOTHUU.

Ymems: IpoBOANUTE pacyeTsl 3JIEMEHTOB KOHCTPYKIMM HA OCHOBE METOJOB CONPOTHUBIICHUS Ma-
TEpPUAJIOB; PACCUMTHIBATh U KOHCTPYUPOBATH JETAIM MALIUH IO MCXOJHBIM JIaHHBIM; IPOU3BO-
JUTh PAacyeThl 10 OCHOBHBIM KPUTEPHUIM pabOTOCIIOCOOHOCTH M KOHCTPYUPOBAHMs AeTaneil Ma-
IMH.

Bnademw: HaBBIKAMU pacueTa CONPOTUBJICHUS MAaTEepPUalIOB aHATUTHUYECKUMHM METOAAMU; HaBbI-
KaM{ BBIOOpa MaTepUAIOB 1O KPUTEPHSIM MPOYHOCTH; pacyeTaMu THIIOBBIX JETalieil MalluH,
II0JIB3YSACH cpaBo4YHOM yuteparypoi u I'OCTamu.

3 Kpartkoe coaepxanne JUCHHUIIIHHBI

Mooynw 1 «Onpedenenue peakyuii onop. Pacmsascenue-cocamuey.

Paznen 1.1. Onpenenenue peakuuii onop.

AGCONIOTHO TBEPIOE TEIO. DJIeMEHThI CTaTUKU. OCHOBHBIE MOHATHSA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHoBecHs. CBSA3H U UX PEaKLIUU.

Paznen 1.2. PacTsxeHne-cxkaTue.

OcHOBHBIE TOMYIIEHMSI U NIPUHIUIIBI COIPOTUBJICHUs MaTepuanos. Merox cedenuii. Ha-
npsbKeHus, nedpopManuu 1 nepeMenienus. 3akoH ['yka. [loctpoeHue smop BHYTPEHHUX YCUIINM,
HanpspKeHUN U nepeMenieHnid. CTaTUYecKH ONpENeIuMble U CTATUUECKH HEOIpEAEIUMBIE 3aa-
yl. JlnarpaMMbl pacTsSKEHHs AJIs MJIACTHUUHBIX M XPYNKUX MaTepUAOB U UX XAPAaKTEPUCTUKH.
JlonmyckaeMble HanpspKeHUs. Y CJI0BUE MPOYHOCTH MPH PACTSKEHUU (CKATUH).

Mooyns 2 «Kpyuenue. H3zzuon.

Paznen 2.1. Kpyuenue.

3axoH ['yka mpu casure. BHyTpeHHue cuinoBble GpakTopsl pu KpyueHuu. Hanpsokenus B
CTEPXKHAX KPYTJIOro CeYeHUs. Y CJI0BHE TPOYHOCTH IPU KPYUEHHUH.

Paznen 2.2. U3rud.

['eomeTpryeckue XapakTEpUCTUKU IUIOCKUX cedeHHMU. [IoHATHE YnCcTOro M nonepeyHoro
u3ru6oB. [IpaBuia nocTpoeHus 3MI0p MONEPEYHBIX CHII U U3rndarommx MomMeHToB. Ormnpenerne-
HUE HOPMaJbHBIX HalpsOKEHWH. YClloBHE MPOYHOCTH Mpu u3rube. OnpeneneHue KacaTeabHBIX
HanpspkeHui. PanrionanbHbIe GOPMBI CEUEHUH.

Mooynw 3 «Cnoscnoe nanpaxcennoe cocmoanuey.

Pazgen 3.1. CiioxxHOE HANPS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOpUHU HANPSHKEHHOTO COCTOSHUS U TMIOTE3bl Npo4yHOCcTH. IloHsATHE Hamps-
’KEHHOT'O COCTOSIHUS. | J1aBHBIE ITUIOMIAJIKU U TUIaBHbIE HampshkeHus. O0o0meHHbIl 3akoH ['yka.
Ha3nauenue runores npouyHocTH. [IoHATHE SKBUBAJIEHTHBIX HANPSKEHUH U KPUTEPUEB MPOYHO-
CTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

ToHKOCTEHHBIE COCY/IbI XUMUYECKUX MTPOU3BOJICTB. Onpesenenue HanpsKeHui no 6e3-
MOMEHTHOH Teopun. OCHOBHBIE fonyleHus. BeiBog ypaBHeHus Jlamnaca. Pacuer ToHKOCTEH-
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HBIX 000JI0YEK 10 ypaBHeHUIo Jlamiaca v mo cTaHaapTU30BaHHON METOJIUKE. Y CIIOBHE MTPOYHO-
CTH.

Paznen 3.3. Pacder cxxkaThIX CTEp>KHEN HA yCTOMYHUBOCTD.

Y CTOMYMBOCTH DJIEMEHTOB KOHCTPYKIHH. [ToHsATHE KpUTHYECKOW CHITBI U KO3 dHUIIeHTa
3amaca npoyHocTu. Pacuer kputuueckoi cuiisl o Ditnepy. [Ipeaenst npuMeHUMOCTH (HOPMYIIbI
Oiinepa. [IpakTuyecknii cocod pacuera Ha yCTOWYHBOCTb.

Mooyne 4 «/Ilemanu mawiuny.

Pa3nen 4.1. CoequHenue nerajei MaliyiH.

Knaccudukanuusa neraneil MamuH M anmapaToB XMMHUYECKUX MPOU3BOACTB. Pe3nOoBbIe
coennHeHus. PacueT G0JITOBBIX COEIMHEHMI TP MOMEPEYHBIX U MPO0JIbHBIX Harpy3kax. [lmo-
HOYHbIE coenHeHus1. Ha3HaueHne u BUIbI MINOHOK. Pacuer mmoHOK Ha cpe3 u cMsThe. Buasl
cBapku. O6nactb nmpumMeHeHus. Buabsl cBapHbIX MIBOB. Pacuer Ha MPOYHOCTH CTHIKOBBIX U Ha-
XJIECTOYHBIX LIBOB.

Paznen 4.2. Banbl 1 ocu, UX ONOPHI U COCTUHECHUS.

Banel, nx xmaccudukanus u HazHaueHue. Ocu. [IpoekTHpoBOYHBIC pacyeThl BAJOB U
oceil. [logmunuuku ckoyibxeHus. Marepuansl Bkiaapimei. [logmmmnuauku kadyenus. [lpunnm-
MMUATBHOE YCTPOMCTBO M OCHOBHBIC T€OMETPUUYCCKUE pa3Mephl. JJ0CTOMHCTBA, HETOCTATKU U 00-
JacTU MPUMEHEHUs MOALIMITHUKOB KaueHusi U ckoibxkeHus. [IpuBognsie MygTol. Haznauenue.
Knaccudukanus MypT 1o NpUHIMUITY JSHCTBUS U XapakTepy padotsl. [lopsaok nmogdopa mypt u
OCHOBBI IIPOYHOCTHOT'O pacyeTa.

Paznen 4.3. Mexanudeckue nepenayu.

3yOuatsie nepegaun. OKpy)HOE U paguanbHoe yeuus. Penykropel. OnpeneneHue u
knaccudukanus. [Ipumepsl cxem penyKkTopoB.

4. O0beM yueOHOM TUCHMIIUHBI

B 3aueTHBIX B akagem.

Bunet yueGHoI paboThl €IUHUIAX Yacax
OO0mas TPy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY MUIAHY 5,0 180
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 0,28 10
Jlextuu (JIek) 0,14 5
[Ipaxtuueckue 3ansatus (I113) 0,14 5)
CamocrositesnbHas padora (CP): 4,47 161
CaMocCTOATENBHOE U3YUYEHUE PA3AEIOB TUCIUIUINHBI 4,47 161

KonrakTHast camoctosTenbHas pabota -
Buabl koHTpOJIA:

3ayer:
KonTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTALUsA 0,25 0,4
IMoaroroBka K IK3aMeHy 8,6
B 3aueTHbIx B acTpos.
Buapr yue6HO# paboTh eQUHULIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 5,0 135
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHS: 0,28 7,5
Jlexmn (JIek) 0,14 3,75
[Tpaktuueckue 3ansatus (I13) 0,14 3,75
CamocrositeasHas padora (CP): 4,47 120,75
CamocTrosTenbHOE U3YUYCHHE Pa3/IeTIOB TUCITUTLIMHBI 4.47 120,75

KonTakTHas camocrosiTensHas pabota -
Buabl koHTpOJIA:

3auer:
KonTakTHasi padoTa — NpoOMeKyTOYHASI ATTeCTAlMS 0,25 0,3
IToaroroBka Kk 3K3amMeHy 6,45
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AHHOTaIUs padoyeil MpOorpaMmMbl TUCUUIJIMHBI «JJIEKTPOTEXHUKA M MPOMBILIECHHAS
ajiekTpoHuka» (b1.5.19)

1 Heab AucUMIIMHBI «JIEKTPOTEXHUKA U MPOMBIIUIEHHAs 3JIEKTPOHUKA» - 00eCIeUnTh
TEOPETUYECKYI0 M MPAaKTUYECKYl0 TIOATOTOBKY OakajaBpa B 00JacTH HCIIOJIb30BAHHUS
COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUH aBTOMATU3UPOBAHHOI'O MOJEIUPOBAHUU U
pacuera SJIEKTPUYECKHX IIeTed, a TaKke BhIOOpa 3JIEKTPOTEXHUYECKOTO OOOPYAOBAHHS IPH
IIPOEKTUPOBAHUH XMMHUKO-TEXHOJIOTMYECKHUX IPOLIECCOB U IIPOU3BOJCTB.

2 B pe3yiabrare u3yuyeHHMsl JUCUHUIIMHBI O0YYAKOIIMICH MO NMporpamMMme OakajiaB-
pHAaTa J0JIKeH: 00J1a1aTh CIEAYOUMMUA KOMIETEHIUSIMU: FTOTOBHOCTBIO I10JIb30BAaThCSI OCHOB-
HBIMHM METOJaMH 3aLUThI IPOU3BOACTBEHHOI'O IIEPCOHANIA U HACEJIEHUS OT BO3MOKHBIX IOCIE[ -
CTBUM aBapuid, karactpod, cruxuiHbix OenactBuii (OK-9): cnocoOHOCTHIO U TOTOBHOCTBIO HC-
MI0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMIUIMH B MPOQPECCHOHATBHON [esi-
TEIBHOCTH, IPUMEHITh METOJIbI MATEMAaTUYECKOTIO aHAIN3a U MOACIUPOBAHUS, TEOPETUYECKOTO
U dKcniepuMenTanbHoro uccnenosanus (OIIK-2); BmageHneM OCHOBHBIMH METOJaMH, croco0a-
MU M CPE/ICTBAMH MOJTY4EHUs, XpaHEHHUs, IepepaboTKu nHPOpMAaLUY, HaBbIKaMU pabOThI ¢ KOM-
IBIOTEPOM KaK CpeACTBOM yrpasieHus nHpopmarmeit (OI1K-5);
3Hamb: OCHOBHBIE MOHSATHSI, ONIPEIEICHNUS U 3aKOHBI DJIEKTPUYECKUX U MAarHUTHBIX LIENEH; Me-
TOJbI aHAIM3a U pacyera Ienell MOCTOSHHOTO U MEPEMEHHOI0 TOKOB, METOAOJIOTHIO 3JIEKTPO-
TEXHUYECKUX HU3MEPEHUH; YCTPOMCTBO W MPUHIMIIBI PaOOThI JIEKTPOMArHUTHBIX U 3JIEKTPOH-
HBIX YCTPOWCTB, TPaHC(HOPMATOPOB, AIEKTPHUECKUX MAIIUH, UCTOYHUKOB IHUTAHHS, U3MEPH-
TEJIbHBIX PUOOPOB.

Ymems: npuMeHATh NPUHIUIBI IOCTPOSHUS, AaHATIN3a, pacyeTa U dKCILTyaTalluy dJIEKTPUUECKUX

ceTel, 3JIeKTPoOoOOPYJOBAHUS U MPOMBIIUIEHHBIX 3JIEKTPOHHBIX IPUOOPOB; BHIOMPATh HEO0XO-

JUMBIE AJIEKTPUYECKUE U AJIEKTPOHHBIE YCTPOWCTBA U MAIIMHBI JUISl PELICHUS 3a1a4d IPOEKTH -

POBaHMS XMMHYECKHUX IPOU3BOJACTB; U3MEPATH MAPAMETPBI IEKTPUUECKON LIENH U3MEPUTEIb-

HBIMU [TpHOOpaMu;

Bnademwv: MeToaMu pacueTa 3JeKTPUYECKUX Iiereli; HaBbIKaMU PabOThl C JIEKTPHUUECKON arl-

apaTypou M dJIEKTPOHHBIMM YCTPOWCTBAMM.

3 Kpartkoe conep:xanue JMCHUIIHHbI

1.1. OcHOBHBIE ONIpe/ie/IeHNs], ONIMCAHUS MIAPAMeTPOB U METO/A0B PacyeéTa 3J1eKTPUIeCKUX
nene.

OcHOBHbIE IOHATHS U 0003HAUEHUS AIEKTPUUECKUX BEIMYUH U 3JIEMEHTOB JIEKTPUUYECKUX
neneil. ICTOUHUKY U IPUEMHMKH 3JIEKTPUUECKON HEpruu. CXeMbl 3aMEIEHUsT MIEKTPOTEXHU -
YECKHUX YCTPOMCTB.

OCHOBHbBIE TIOHATHUS TEOPUU dJEKTpUdeckux 1ened. Kinaccuduxanus ueneit: nuHeiHble u
HeJIMHEWHbIe, HEPAa3BETBICHHbBIE U PA3BETBICHHBIC, C OAHUM U HECKOJbKMMM HCTOUYHUKAMU H-
TaHUs, C COCPEJOTOUYEHHBIMH U PACIIpEAEIECHHBIMU TapAMETPAMH.

OcCHOBHbBIE TPUHLHUIIBI, TEOPEMBl U 3aKOHBI IEKTPOTEXHUKU. [IpUHLIMI HEmpephIBHOCTH
(3aMKHYTOCTH)) 3JIEKTPHUECKOTO TOKa U MarHUTHOTO NMOoToKa. 3akoHbl OMa u Kupxroda.

Meroas! aHalIM3a U pacyeTa JMHEWHBIX AIEKTPUYECKUX LENel MOCTOSHHOTO TOKa. AHAIU3
U pacyeT pa3BETBICHHBIX JJIEKTPUUECKUX LIETIEN C HECKOJIbKUMU MCTOYHUKAMU MUTAHUS ITyTEM
COCTaBJICHUS U PEIlIeHUsl CUCTeM ypaBHEHHUH 1o 3akoHaMm Kupxroda, npumMeHeHHs] METO/IOB y3-
JIOBBIX MOTEHIIMAJIOB ¥ SKBUBAJIEHTHOIO aKTUBHOI'O JBYXIIOJIOCHHUKA.

OcHoBHbIE CBOIICTBa M 00aCTU IPUMEHEHHUSI MOCTOBBIX LIE€TNEH, TOTEHIIMOMETPOB, JIEIHUTE-
JIeil HaNIpsKEHMSI U TOKaA.

MatpuyHas 3anuch ypaBHEHHH 1ieneil B 00001MIeHHBIX hopMax.

1.2. Ananu3 u pacuém nuHelnbIX Yeneil nepemMeHHo20 moKa

CrniocoOsI npezcTaBiieHus (B BUJI€ BpEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN)
U TIapaMeTphl (aMIUIUTY/1a, YacTOTa, HadaslbHas (a3a) CHHYCOUJABbHBIX (yHKIUI. MrHOBEHHOE,
cpelHee U eHCTBYIOIIee 3HaYeHHS IEPEMEHHOT0 CHHYCOUAIbHOTO TOKA (HApsKEHUs ).
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AKTHBHOE, PEAKTUBHOE U IOJHOE CONPOTHUBIICHHs BETBU. Da30BbIe COOTHOLIECHUS MEXIY
TOKOM M HalpspKeHHEM. MOIIHOCTG B IIETSAX nepeMeHHoro Toka. Koagduiument momuoctu
(cos(L])) 1 ero TEXHUKO-DKOHOMHYECKOE 3HAYECHHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHCEN B AIEKTpoTexHuke. KoMIiekcHbIN MeTo pac-
YyeTa JIMHEWHBIX CXEM LIeTIe MepeMEeHHOro Toka. KOMIIIEKCHOE CONPOTUBIECHUE U KOMILJIEKCHAs
IIPOBOAMMOCTH BeTBU. KoMmiekcHas MOIIHOCTD U OajaHC MOLIHOCTHU B LEMSX MEPEMEHHOTO CH-
HYCOUJIaJIbHOTO TOKA.

Pe3oHaHCHBIE sIBJIEHUS B 3JIEKTPUYECKHUX LIEISAX, YCIOBUS BOSHUKHOBEHMS, MPAKTUYECKOE
3HaueHue. YacToTHBIE CBOMCTBA LENEl NEpeMEHHOro ToKa. [IoHATHE O JTMHEHHBIX YEThIPEXIIO-
mrocHuKax. [ToHsTHE 00 IEKTPUYECKUX LEeNsIX ¢ MHAYKTUBHOW (MarHUTHOM) CBSI3BIO.

Ananu3 u pacuer Tpex¢aszHbIX Leneil mepeMeHHOro Toka. DJIeMEHThl TpeX(a3HbIX Lenei.
Crioco6b1 n300pakeHust U coeanHeHus (a3 Tpex(a3HOro MCTOYHHMKA MUTAHUS M MPUEMHHUKOB
SHepruu. Tpex- v YeThIPEXIPOBOJHBIE CXEMBbI TMTAaHUS NTPHUEMHUKOB. HazHaueHne HENTpaibHO-
ro nmpoBojia. MomrHocTs Tpexdasznoit nenu. Kospounuent mommuoctu. Texnuka 6e30macHoCTH
IIPU SKCILTyaTaluu YCTPOUCTB B TpeX(a3HbIX LEMsX.

[Ipumenenue nias MOAEIUMPOBAHUSA U pacueTa IJIEKTPUUYECKUX Leneil MporpaMMHBIX MpO-
IYKTOB, pa3pabOTaHHBIX Ha Kadeape SIEKTPOTEXHUKH U AJEKTPOHUKH, a TaKKe MaKeTOB MpO-
rpamm MultiSim, Mathcad, Excel.

1.3. Ananu3 u pacuém mazHumHusIX Yyenei

OCHOBHbIE MarHUTHBIEC BEJIMYUHBI U 3aKOHBI 3JIEKTPOMArHUTHOTO MOJIS.

CBoiicTBa U XapaKTepUCTUKU (PeppOMarHUTHHIX MaTepuasioB. [IpuMeHeHne 3akoHa OJIHO-
ro TOKa JJIs aHAJIM3a U pacueTa MarHUTHOM LIeNy ¢ MarHUTOIPOBOAOM 0€3 BO3AYLIHOIO 3a30pa U
C BO3IYILIHBIM 3a30POM.

MarauTtHble LeNU EPEMEHHBIX MarHUTHBIX MOTOKOB. OCOOEHHOCTH pacuera 3JeKTpoMar-
HUTHBIX TPOIECCOB B KATYIIIKE C MarHUTOMPOBOIOM. ['pa)k MrHOBEHHBIX 3HAYEHUN MAarHUT-
HOTO IOTOKa U TOKa B OOMOTKE JIpOCCeIsl IPU CUHYCOUJAIbHOM HalpPsS>KEHUU.

DHeprusi 1 MEXaHUYECKHE CHUJIbI B 3JIEKTPOMEXAHUUECKUX CUCTEMAaX. DHEPIrUsi MAarHUTHOTO
N0JIs1 KaTYILIKH, CUJIA TATH 3JIEKTPOMAarHuTa.

MOJAYJTb 1. JJIEKTPOMAI'HUTHBIE YCTPOHCTBA
U DJIEKTPHYECKHE MAIIIHHBI
2.1. Tpaucghopmamopur

Haznauenune u o0nactu nmpuMeHeHUs TpaHCPOPMATOPOB. Y CTPOWCTBO M MPHUHIIMI JEHUCT-
BUs 0JJHO(A3HOTO TpaHchopMmaropa.

AHanu3 3JeKTPOMarHUTHBIX MIPOLIECCOB B TpaHC(HOpPMATOpE, CXeMa 3aMEIIECHHUS.

ITorepu sueprum B TpaHcopmarope. Buemrnue xapakrepuctuku. IlacropTHble naHHBIE
TpaHcopmaTopa U OInpeaeeHue HOMUHAJIbHOTO TOKa, TOKa KOPOTKOI'O 3aMbIKaHMS B MEPBHY-
HOW 0OOMOTKE M U3MEHEHHsI HalpsKEeHUs Ha BTOPUYHON 0OMOTKe.

2.2. Mawiunvt nOCMOAHHO20 MOKA

YcTpolicTBO U npUHIMN AecTBHs ManH noctossHHoro Toka (MIIT). Pexxumsl reneparo-
pa, IBUTaTemsl U JIEKTpOMarHuTHOro Topmosa. Criocoosl Bo30yxaenuss MIIT. Duepreruueckue
U snekTpomarHuTHele npoueccsl B MIIT. PaboTa n XapakTepuCTUKH 3J€KTPOMAIIMHHBIX Te€He-
patopoB. Paboune u 3KcITyaTalliOHHbIE XapaKTEPUCTUKU, PETYIHMPOBAHHE CKOPOCTH U METOIBI
3aI1yCcKa IEKTPOIBUTaTENEH.

2.3. Acunxpounsie mawiunsl

VYCTpoicTBO M IPUHIUM JIeHCTBUA Tpex(pa3zHOro aCHHXPOHHOTO ABUraress. Bpamatomeecs
MarHuTHOE ToJie craropa. MarauTHoe nosie Mamuubl. DJ{C 06MoTOK cTatopa u potopa. CKOIb-
xeHue. Yacrora BpalleHUs] poTopa. DIEKTPOMArHUTHBI MOMEHT. MexaHuueckue U pabouue
XapaKTePUCTHUKHU.

OHepreTudeckue nuarpammel. [lacnopTHele JaHHbIE.

[Tyck acHHXpOHHBIX JBHUraTeliell ¢ KOPOTKO3aMKHYTHIM U (ha3HbIM poTopoM. PeBepcupona-
HUE U PETYJIINPOBAHNE YaCTOTHI BPAILICHNUS.

57



2.4. Cunxponnbvie mauiunwl

YCeTpoiCTBO M IPUHITMT JACHCTBUS Tpex(a3HOTro CHHXPOHHOTO reHepartopa. Pabora rene-
paropa B aBTOHOMHOM pexxume. Cxema 3amerieHusi ¢pa3bl 0OOMOTKH SIKOpS. MOIIHOCTh U 3JIEK-
TPOMAarHUTHBIA MOMEHT. BHEIIHSA U peryIupoBOYHas XapaKTEPUCTHUKHU.

YCTpOUCTBO M NPUHLKII ACUCTBUS CUHXPOHHOIO JABHrarens. Jacrora BpalleHHs POTOpA.
[Tyck nBurarens. Bpamaroomuii MOMEHT, YIJIOBbIE XapakTepucTHKU. PerynupoBanue koaduiu-
€HTa MOIIIHOCTH.

MOAYIIb I11. OCHOBBI JJIEKTPOHHUKH U JJIEKTPHYECKHUE
HU3MEPEHUA
3.1. Jnemenmnaa 6aza cospemeHHbIX INEKMPOHHBIX YCIPOIICIE

VYcnoBHble 0003HAuUEHUs, NPUHLUI ACUCTBUS, XapaKTEPUCTHUKU M Ha3HAuY€HUE IOJYIpO-
BOJHUKOBBIX IMO0B, TPAH3UCTOPOB, THPUCTOPOB.

WuTerpanbHble MUKPOCXEMBI, UX Ha3HAUYEHUE, KIacCu(UKaIUs 1 MapKHPOBKA.

3.2. Hcmounuku émopuinozo 31eKmponumanus u yCuaumenu 31eKmpuieckKux CUHano8

[TomynpoBOTHUKOBBIC BBIIPSIMHUTENN: KJIACCH(UKAILKs, OCHOBHBIE MapaMeTpbl. DIEKTPH-
YEeCKHUE CXEMbl U IPUHLUI paOOThI BBITPSIMUTEINS. DINEKTPUUECKUE (PUIBTPHI.

Knaccugukanys 1 0OCHOBHbIE XapaKTEpUCTUKU ycuiIHuTenel. AHanu3 paboThl OJTHOKACKa -
HBIX U MHOTOKACKaJIHBIX ycuinTesel. OOpaTHble CBsI3U B olepaluoHHbIX ycuurenix (OY), ux
BJIMSIHUE HA MapaMeTphbl U XapaKTEpUCTUKU ycuiutenas. OCHOBHBIE TUIIBI yCUIIUTENEeH Ha 0ase
oVv.

3.3. OcHoeévl yughpoeoii 31eKkmpoHuKu

OOmrre cBeeHus O MUPPOBBIX AMEKTPOHHBIX YCTPOUCTBAX.

YcrpoiicTBa KOMOWHAIIMOHHON JIOTHKH: CyMMATOpbI, MU(PaTOphl, NemudpaTopbl, MyJb-
TUIUIEKCOPBI, 1EMYJIbTUIUIEKCOPBI, KOMIIAPATOPbl. DJIEMEHTHI MaMATH, LIU(PPOBBIC TPUTTEPHI, pe-
THCTPBHI ¥ HU(GPOBBIC CUCTINKH UMITYIIbCOB. HAMKanus nudpoBoi HHGOpMAIIH.

3.4. dnekmpuueckue usmepenun u npudopvl

W3mepenus 351eKTpUYEeCKUX U HEJIEKTPUUECKUX BEIMYUH. MeToAbl U3MEPEHUI: PSIMbIE U
KOCBEHHBIE. AHAJIOTOBbIE JIEKTPOU3MEPUTENIbHBIE TPUOOPHI IPSIMOI0 IIPE0OPA30BAHUS: YCT-
POMCTBO, MPUHIIMIT AEUCTBHS, 001aCTH MpUMEHEHUs. Vi3MepeHne 31eKTpuYecKuX BeJIUUnH: TO-
KOB, HalpsKEeHUH, COMPOTUBIIEHNUH, MOLUTHOCTHU U d3Hepruu. LludppoBbie 31eKTpoHHBIE U3MEPH -
TeJIbHbIE TPUOOPBI: KIACCU(PHUKALMS, CTPYKTYPHBIE CXEMBI.

4 O0beM yueOHOM TMCHMILINHBI

B 3aueTHBIX B akanmewm.
Bunbr yueOHOM paboTh €IMHALIAX Jacax
O01mas TpyA0eMKOCTh JUCHMIIMHBI 10 Y4eOHOMY IUIaHy 4,0 144
KonrakTHas pa0dora - ayMTOpPHbIC 3aHATHSA: 1,5 20
Jlexuuu (JIek) 0,56 8
[TpakTuaeckue 3ansarus (I113) 0,33 12
CamocrositenbHas padora (CP): 3,19 115
CaMOCTOATEIbHOE U3yUEHUE PA3JEIIOB JUCLUTUIMHBI 3,19 115
KonrakTHas camocTosTenpHas paboTa -
Buabl koHTpOJIN:
3aver:
KonrakTHasi padoTa — NpoOMe:KyTOYHAsI aTTeCTALUS 0,25 0,4
IToaroroBka k 3K3amMeHy 8,6
B 3agyernbix | B akanmem.
Bupl yueGHOI paboTh eqUHUIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 103
KonTakTHas padora - ayAuTOPHbIE 3aHATHUS: 1,5 15
Jlexum (Jlek) 0,56 6
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[Tpaktrueckue 3ausatus (113) 0,33 9
CamocrositesnbHas padora (CP): 3,19 81,25
CamocrosiTenbHOE U3YUYE€HHUE Pa3/IeTIOB JUCIIUILIMHBI 3,19 81,25

KonTaktHas camocrositenbHas padboTa -
Buabl kKoHTpOJIA:

3auer:
KoHTakTHasi paboTa — IpOMe:KYTOYHAsI ATTeCTAIUS 0,25 0,3
IMoaroroBka K 3K3aMeHy 6,45

AHHOTanuUs padoyeil MpOorpaMmbl TUCHUUIIMHBI «OCHOBBI IKOHOMHMKHU U yIIPaBJIeHUA
npousBoacreom» (b1.5.20)

1 Heab DMCHUILUIMHBI — TOJIyY€HHE CHCTEMBI 3HAHHA 00 SKOHOMHYECKHUX 3aKOHOMEp-
HOCTAX (PYHKIIMOHUPOBAHMS XUMUYECKOTO MPOU3BO/ICTBA B CUCTEME HAIIMOHATIHHOW SKOHOMHUKH,
00y4eHHE SKOHOMHYECKOMY MBILIUIEHUIO U WCIOJb30BaHUIO 3HAHUI B MPAKTUYECKOU AESTEIb-
HOCTH.

2 B pe3yabTare M3yYeHHMsl NUCHUILUIMHBI 00ydaloluiica mo mporpamme OakajaBpuara
JAOJIKeH: 00NafaTh CIEAYIOUIMMH KOMIIETEHIIUSMHU:  CIIOCOOHOCTBIO u TOTOBHOCTBIO
UCIIOJIb30BaTh OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH B
npoecCHOHANBHOM  JEATeTbHOCTH, NPUMEHATh METOJAbl MAaTeMaTUYeCKOro aHaliu3a |
MOJICTIMPOBAHMS, TEOPETHYECKOr0 M dKCHepuMeHTaibHoro  wuccienoBanus  (OITK-2);
CIIOCOOHOCTBIO ~ MOHMUMATh  3HAYEHUS  HHPOpPMAIMM B  Pa3BUTUU  COBPEMEHHOTO
MH(OPMALIMOHHOIO O0ILECTBA, CO3HAHUEM OMNACHOCTH W Yrpo3bl, BO3HHUKAIOUIEH B 3TOM
Ipolecce, CIOCOOHOCTRIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MHPOPMAIIMOHHOW 0€30MacHOCTH,
B TOM 4Mclie 3aluThl rocyaapctBeHHoM TaiiHbl (OIIK-4); criocoOHOCThIO UCIOIB30BaTh 3HAHUS
O COBpEMEHHOW (U3NYECKON KapTHHE MHpA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOCHHHU BEIIECTBA JUIS TMOHUMAHUsA OKpY)XKaromero mupa u ssieHuit npupoas (OITK-3);
3Hamy: 3aKOHOJATEIbHbIE U HOPMATUBHBIE MPABOBBIE AKTHI, PETJIAMEHTUPYIOIIUE IEATEIbHOCTh
OPEINPUSATHS; eI U GOPMBI OCYIIECTBICHUS MPEINPUHAMATEIHCKON JACATEIIEHOCTH; COCTaB U
nopsi0oK (OPMHUPOBAHUS MaTEpUATbHO-TEXHUUYECKON 0a3bl MPOU3BOACTBA; (GOPMBI U CHUCTEMBI
OIJIaThl TPY/AA; MEXaHU3M (OPMUPOBAHUS 3aTpaT Ha MPOU3BOJACTBO U peaM3allvio0 MPOIYKIINH,
IIEH, MPUOBUTN; TPUHIMUIIBI HAIOTOOOI0KEHHS PEANPHUATHN; MEXaHU3M (PUHAHCOBO-KPEIUTHBIX
OTHOLIEHUN MNPEeANpPUATUS; OCHOBbl MHHOBAIMOHHOHN IESATENbHOCTH MPEANPUATUMN; CYIIHOCTD,
OPUHIUIBI, QYHKIUNA U METOJIbl YIIPABIEHHS POU3BOJICTBOM; OCHOBBI OPraHU3aIllMK POU3BOI-
CTBOM Kak OJTHOM U3 QYHKIMI yIpaBiIeHMs; CYIIIHOCTh MJIAHUPOBAHUS U BU/IbI IIJIAHOB;
Ymems: onpenensats cebecTOMMOCTb IPOAYKIMH; BBISIBIATH PE3E€PBBI U IyTH MOBBIIIEHUS (-
(EeKTHBHOCTH XMMUYECKUX TPOU3BOJICTB; UCIOIb30BaTh METO/IbI TEXHUKO-I)KOHOMUYECKOM
OLICHKH MH)KEHEPHBIX PEIICHUIN; IPUMEHATh TEXHOJIOTHIO IPUHATHUS YIIPABICHYECKUX PEIICHUN;
Braoemy: cnennanbHON SKOHOMHUYECKON TEPMUHOJIOTHEN; HABBIKAMH CaMOCTOSTEILHOIO OBJIA-
JIEHUS] HOBBIMH 3HAHUSAMMU 110 TEOPUH SKOHOMMKH NPEANPUATUS U IPAKTUKY €€ Pa3BUTHS; HABBI-
KaM{ pacyeToB I10 3KOHOMUYECKOMY OOOCHOBAHUIO BIOOpA CBHIPBS, JHEPTETUUECKUX CPEICTB U
palMOHATILHOMY Pa3MELICHUIO MPeIPUATHIH; TEXHUKO-3KOHOMUYECKOTO 0OOCHOBaHMUSI 11E1€CO-
00pa3HOCTH KalUTaIbHOIO CTPOUTENHLCTBA B OTPACIIH.
3 Kpartkoe conep:xanue JMCIHHUIIIHHbI

1. Ocnoegwl puinounoit IKoHoMuKu

DKOHOMHYECKHE TTOTpeOHOCTH, Oara u pecypcbl. OOIMIECTBEHHOE MPOU3BOJICTBO U JKO-
HOMHUYecKkue oTHomeHus. [Ipon3BoACcTBEHHBIE BO3MOXXHOCTH OOIIECTBA U SKOHOMUYECKUHN BbI-
6op. KpuBas mnpou3BOJCTBEHHBIX BO3MOXXHOCTEH. 3aKOH YOBIBAIOIICH  MpeneabHOI
MIOJIE3HOCTHM.

DKOHOMHYECKHE CHCTEMbl M MX CYIIHOCTb. THIIBI M MOJEIU SKOHOMHUYECKHUX CHUCTEM.
DJeMeHT KOHOMHUYECKON cucTeMbl. TpanuimonHas 3koHoMu4eckas cucreMa. CoOCTBEHHOCTb:
(dbopMBbI U TyTH UX TTpeoOpa3OBaHMs.
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ToBapHbIli (PBIHOYHBIM) THUI OOIIECTBEHHOTO MPOu3BojcTBA. CYIIHOCTh MU YCIOBHUSA
BO3HMKHOBEHHUsI PbIHKA. BUABI pBIHKOB U UX CTpyKTypa. @yHKIMH phIHKA. TOBap U €ro CBOMCT-
Ba. PRIHOYHBIN MeXaHU3M cIpoca U mpeiokeHus. [IoHsITHEe «3IacTUUYHOCTBY. DIaCTUYHOCTh
CIpoca U MpeAoKeHus. DNaCTUYHOCTh TOUEUHAs U AyTOBasl.

dunaHcoBas cucTemMa U (PMHAHCOBAs MOJIMTUKA 00IIEeCTBa. | 0Cy1apCTBEHHBIN OIOKET.
Hanoru u Hanorosas cucrema.

2. DKoHOMUUeCKue 0CHO8bL yRPAGIeHUA NPOU3EOOCHEOM

[Ipennpusitie Kak CyObEKT PHIHOYHOTO XO3s5iCTBA. DKOHOMHMUYECKHE 3aKOHBI U OCOOEH-
HOCTH WX NPOSBICHUS Ha NpeAnpusatuu. Poip cnenuanncra XMMUYECKON MPOMBIIIIEHHOCTH.
[Ipennpusitie B cucteMe phIHOYHOW SKOHOMUKH. [Ipenmpusitiue — kak cyObeKT U 0OBEKT Mpel-
MPUHUMATEIBCKON JICSITEIbHOCTU. 3aKOHOJaTeNbHas 0a3a MpeANpUHUMATENIbCKON JeATeIbHO-
ctu. HopmaTHBHO-TIpaBOBbIE aKThl, PEryIaMEHTUPYIOLINE AESITeIbHOCTh npeanpusatus. Opranu-
3allMOHHO-TIPABOBbIE ()OPMBI NPEANPUHUMATEIBLCKON JESATEILHOCTH M KPUTEPUH HMX BBIOODA.
®opmbl cOOCTBEHHOCTH. BHEUTHSS M BHYTPEHHSISI cpefia MPEeANPUSTHS.

MarepuanbHoO-TeXHHUECKas 6a3a mpou3BoacTBa. ChIpheBast M TOITMBHO-3HEPreTHUECKAs
0a3a XUMUYeCKUX Mpou3BOACTB. [Ipon3BOACTBEHHAs mporpaMma M IMPOU3BOJCTBEHHAS MOII-
HOCTh TpeanpusiTus. KauecTBo M KOHKYpEHTOCIOCOOHOCTh MPOAYKIIMH. DKOHOMUYECKoe 000c-
HOBaHME BHIOOPA CBHIPBS U TOIUIMBA. PecypcocOepexenue. AnbTepHATUBHBIE UCTOYHHUK ChIPbS U
sHeprun. Opranu3anus CKJIaJICKOro X03siCTBa.

MartepuanbHO-TEXHUYECKHUE pecypchl mpeanpustusi. OCHOBHBIE IPOU3BOJICTBEHHBIC
(OHIBI XUMUYECKUX MPENNPUATHI: MTOHATHE, KIacCCUPHUKAIM U CTpyKTypa. [loHsATHE U CTpYK-
Typa OCHOBHBIX cpelcTB. OlleHKa OCHOBHBIX CPEACTB. MeTobl OlleHKH OCHOBHBIX (hoHI0B. [1o-
Ka3aTeJy WCIOJIb30BAHUS OCHOBHBIX NMPOW3BOACTBEHHBIX (POHAOB. M3HOC M amopTu3amusi oc-
HOBHBIX (poHAOB. OnieHKa 3 PEeKTUBHOCTH UCTOIH30BAHUS OCHOBHBIX MPOU3BOJCTBEHHBIX (POH-
noB. Bocipon3BoaCTBO OCHOBHBIX cpeacTB. OOOPOTHBIE CPEeACTBA MPEANPUSATH: TOHSITHE, CO-
cTaB U cTpyKTypa. Mcrounuku ¢hopMupoBanus 000poTHBIX cpeacTB. O0opadnBaeMoCTh 000pOT-
HBIX CpeICTB. MarepuaiibHble 3amachl Ha npeanpusatuu. OnpeneneHue noTpeOHOCTH B 000pOT-
HBIX CPEJCTBAX.

TpynoBeie pecypcsl npennpustus. I[lepconan npeanpusTis U ero crpykrypa. OCHOBBI
OpraHu3aly TpyAa Ha NpeAnpusTHUd. JP(PEeKTUBHOCTh UCIOIb30BaHUS MEpCOHaNa U pabovero
BpemeHH. [IpousBoauTENbHOCTE TpyAa W oruiata Tpyaa. Opranusanus 3apaOOTHOH MaThl Ha
npennpustTid. CocTaB U CTpYKTypa IPOMBIIUIEHHO-TIPOU3BOACTBEHHOIO NepcoHana. [Ipousso-
JTUTENIbHOCTh TPYyJa: MOHATHE, MOKa3aTeNId U METObl u3MepeHus. HauBnuayaapHas 1 o01ecT-
BEHHasl MPOM3BOJUTEIBHOCTh TpyJa. Pe3epBbl U (PaKTOpbl MOBBIMIEHHUS MPOU3BOIUTEILHOCTH
Tpyaa. @opMbl, CUCTEMBI U pa3Mep OIIAThl TPY/AA Ha IPEIIPUSITHH.

3. Texnuko-IKoHOMUUECKUII AHAIU3 UHHCEHEPHDIX PeleH Ul

3aTtpaTsel Ha NPOU3BOACTBO NMpoayKuuu. [loHsATHE 3aTpaT Ha MPOU3BOJICTBO U peaan3a-
nuto npoaykuuu. Kiaccudukanuu u ctpykrypa 3arpar. OcobeHHoctu GOpMHpPOBaHUs 3aTpaT B
KOMIUIEKCHBIX NPOU3BOACTBaX. OCHOBHBIE IIyTU CHM)KEHHS 3aTpaT Ha IPOM3BOACTBO XMMHUE-
ckoil mponykiuu. LlenoobpazoBanue. [loHsTHe MpUOBUIM U J0X0Ja MPEANPHUATHS, METOJbI UX
pacuera. PeHTabenbHOCTh, €€ BUJBI M METOJbl pacuera. Pacuer Touku 6e3yOBITOUHOCTH MPOU3-
BOJICTBA.

@DUHAHCOBO-KPEAUTHBIE OTHOLICHHUS MPEANPUATUI U cucTeMa Haoroobmoxenus. [ToHs-
THE, COCTaB U CTPYKTypa ¢uHaHCOB npeanpuatusi. CymHocTh, GQYHKIUU U 3a1a4u (pUHAHCOB
npeanpustis. CoOCTBEHHBIE U 3a€MHbIe (PMHAHCOBBIE pecypchl. bamaHc JOXOJ0B M pacxo/ioB.
Hanorosast monutuka. [lpuHuumnel Hanoroo6noxxeHus. Hanoru u matexu, yCTaHOBJIEHHBIE 3a-
KOHOJIaTeJIbCTBOM: BHUJbI, CTABKH, 0OBEKTHI HAIOT000JI0KEHUSI U CPOKH YIUIaThl Hajora B O0r0f-
HKET.
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4.00beM yueOHOM THCHMTIHHBI

B 3aueTHBIX B akanewm.
Buner yae6HON paboThHI eAVHNLIAX Yacax
OO01mas Tpy10eMKOCTh TUCHUILINHBI 110 Y4eOHOMY IJIAHY 4,0 144
KonrakTHasi padoTa - ayTuTOPHbIE 3aHATHSI: 0,22 8
Jlextmu (Jlek) 0,22 8
[Tpaktuueckue 3ansarus (I13) 0 0
CamocrositenibHasi pa6ora (CP): 3,53 127
CaMocCTOsTeIbHOE U3YUCHUE PA3ICTIOB TUCIIUILTAHEI 3,53 127
KonTtakTHast camocTosiTebHast paboTa -
Buabl KoHTpOJIA:
3aver:
KonTtakTHasi paboTa — IPOMeE:KYTOUHAS aTTeCTALMS 0,25 0,4
[oaroroBka K IK3aMeHy 8,6
B 3aueTHBIX B actpos.
Bunet yueGHoI paboThl €IUHUIAX gacax
OO01masi Tpy10€eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 4,0 108
KonTakTHas padoTa - ayAuTOPHbIE 3aHATHS: 1,5 15
Jlexmuu (Jlek) 0,56 6
[Tpaktuyeckue 3ansatus (I13) 0,33 9
CamocrositesbHasi padora (CP): 3,19 86,25
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 3,19 86,25
KonTaktHas camocrosiTenbHas pabota -
Buabl koHTpOJIA:
3aver:
KonrakTHas paGoTa — npoMe:KyTO4YHasi aTTeCTalUs 0,25 0,3
I[MoaroroBka K IK3amMeHy 6,45

4.4.2. IlncuMnJuHbI 00513aTe/IbHON YacTH (BApHATHUBHAS YaCTh)
AHHOTanus pado4eil nporpammsl aucuunnabl «cropus puiocopun» (b1.B.0O/1.1)

1.Ileab AMCHMIIIMHBI: TPHOOPETEHHUE CTYACHTAMH 3HaHUH B 00J1aCTH UCTOPUH (HIIO-
codum.

2. B pe3yabTare u3y4yeHHus TUCHMILIMHBI 00y4YaIOLIUIicsl MO MporpaMme 6aKaJiaB-
pHaTa J0JIKeH: 00JalaTh CIEIYIOUMMHA KOMIIETEHIUSAMU:: CIOCOOHOCTBIO OCYILECTBIIATh I10-
UCK, XpaHeHue, 00paboTKy M aHanu3 MH(GOPMAIMK U3 PA3IUYHbIX MCTOYHHUKOB U 0a3 JAaHHBIX,
IPEJICTaBIIATh €€ B TpeOyeMoM (opMaTe C UCIOIb30BaHUEM HHPOPMAIIMOHHBIX, KOMIIbIOTEPHBIX
u ceteBblx TexHosoruit (OIIK-1); cnocoGHOCTBIO K peanu3alii U yIpaBJIeHUI0 OMOTEXHOJIOTH -
yeckumu mnporeccamu (IIK-2); BrameHueM OCHOBHBIMH METOJAaMH U NpPUEMaMU IPOBEICHUS
HKCIEPUMEHTAIBHBIX HCCIeI0BaHUN B cBOEH npodeccroHabHOM 001acTy;
3nams: OCHOBHOE COZIepaHHUE IIaBHBIX (PUIOCOPCKUX IIKOJ M HANpaBICHUH, MpeJCcTaBUTENEH
ATHUX IIKOJI, CBSA3b U pazinuue UX (GpUIOCOPCKUX HeH, CBA3b UCTOPUKO-(PUIOCO(CKUX KOHIIETI-
U C COBPEMEHHBIMU MpoOIeMaMH UHIUBUYalIbHOW U OOIIECTBEHHOH JKU3HH;

Ymemsv: moHuMMaTh M aHAIN3UPOBATh MHPOBO33PEHUYECKHE, COLMAIBHBIE U WHAWBHIyaJIbHBIE
po0JIeMbl COBPEMEHHOM >KM3HHM; TPAMOTHO BECTHU IUCKYCCHIO, apryMEHTHPOBAaHO OTCTauWBaTh
CBOIO TMO3ULUIO MO 3HAYUMBIM (PUIOCO()CKUM MpobIeMaM COBPEMEHHOM KHU3HH, HAYKU U TEXHO-
JIOTUH, ONUPAsACh HAa HapaOOTaHHBIN B HcTOpuU Guinocopuu Matepual;

Bnademwb: KaTeropuajgbHBIM alapaToM H3y4aeMOW IUCIMIUIMHBI, (HIOCOPCKUMH METOJaMHU
aHaJIM3a pa3IMYHbIX MPo0sIeM, HaBbIKaMu (GUI0COPCKOM KyIbTYphl 1Sl BBIPAOOTKH CUCTEMHOTO,
LIEJIOCTHOTO B3IVIS/1a HA JEMCTBUTEIBHOCTh M MECTO HAYKH U TEXHUKH B 9TOW LIEJIOCTHOM KapTH-
HE MHpa.
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3. KpaTtkoe conep:kanne TUCIHHUNIHHBI

BBenenue. Llenu u 3amauu Kypcea.

Monayas 1. XapakTepucTuka aHTUIHOH, cpeiHeBeKoBol (unocodun, punocopun Hosoro Bpe-
MeHHM U 3mnoxu [Ipocsenienus.

Monayab 2. XapakTeprucTuKa HEMEIKON Kilaccuueckor (huirocoduu.

MoayJasb 3. OcHOBHBIEC TTPOOJIEMBI MAPKCUCTCKOM (rutocoduu 1 mpodiieMbl pyccKoi (rIoco-

bun.

4.00beéM yueOHOM TUCHUILIUHBI

B 3aueTHBIX B akanmewm.

Bunel yue6HOI paboTh €QUHULIAX yacax
OO0mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IIAHY 2,0 72
KonTakTHas padora - ay1uTOPHbIE 3aHATHS: 0,17 6
Jlexmu (Jlek) 0,11 4
[Ipaktrueckue 3ausatus (113) 0,06 2
CamocrositeabHas padora (CP): 1,90 68
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 1,90 67,8
KoHTtakTHas camocTosTenbHas pabora 0,2
Buabl KoHTpOJIA:
3auer: + +

KonTrakTHasi padoTa — NPOMEKYTOYHAS aTTeCTANMS - -
I[MoaroroBka K IK3amMeHy -

B 3aueTHbIX B acrtpos.

Buapl yue6HOI paboThI eJUHUIIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 2,0 54
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,17 45
Jlexnmu (Jlek) 0,11 3
[TpakTnueckue 3ansatus (I13) 0,06 15
CamocrositeabHas padora (CP): 1,90 49,5
CaMocTosTeTbHOE U3YUCHUE PA3/ICTIOB IUCITUTUTHHEI 1,90 49,35
KonrakTHas camoctosTenbHas pabota 0,15
Buabl kouTpoJIA:
3auer: + +

KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTAlUsA - -
IMoaroroBka Kk 3K3amMeHy -

AHHoOTauus padoyeii nporpaMmmsl JucuumInHbl «[IpaBoBenenne 1Jst GUOTEXHOJIOTOBY»
(b1.B.02)
1. eau AMCUUTIMHBI:
—  OBJIaJICHHE OCHOBAMHU IPABOBBIX 3HAHUH;
—  (opmupoBaHue TPaBOBOM KyJIbTYphl aKTUBHOTO, 3aKOHOTIOCIYIIHOTO TPaskJaHUHA.
2. B pe3yabTare u3y4yeHusi TUCHHUILIMHBI 00yYalOIIMiicA MO0 MporpaMMe dakajaBpuarta
JAOJIZKeH: 00J1a/1aTh CIIEIYIOUMMH KOMIIETEHIIMSAMHU: CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI
MPaBOBBIX 3HAaHUW B pa3nuuHbliXx cdepax gesrenbHocTH (OK-4); crnocoOHOCTHIO
OCYILECTBIISITh TOMCK, XpaHEHHe, 00paboTKy W aHanu3 HHGOPMAIMM U3 Pa3TUYHBIX
UCTOYHHUKOB M 0a3 JaHHBIX, TPEACTaBIATH ee B TpeOyeMoMm ¢opmare C HCIOIb30BAHUEM
UH(POPMALIMOHHBIX, KOMIBIOTEpHBIX U ceTeBbIX TexHonoruit (OIIK-1); cnmocoGHOCTBIO K
peanu3aliy ¥ yrpaBieHHu0 OnorexHojaorndeckumu nporeccamu (I1K-2);
3Hnamb: OCHOBBI POCCUICKON MPABOBOW CHCTEMBI M POCCUIICKOTO 3aKOHOIATEIbCTBA, OCHOBBI Op-
raHu3auy 1 pyHKIHOHUPOBAHUS CYACOHBIX U MHBIX MPAaBONPUMEHUTENBHBIX U MPAaBOOXPAHU-

62



TEJIBHBIX OPraHOB; IPABOBbIE M HPABCTBEHHO-3THYECKHUE HOPMBI B c(epe MpodecCHOHATbHON
NeSITeIbHOCTH; IPABOBbIE HOPMBI, PETYIUPYIOLIHE OTHOIICHUE YEIOBEKa K YEJIOBEKY, OOILIECTBY,
OKpY’Karollel cpeie; paBa U 0053aHHOCTH IPAXKAAHNHA; OCHOBBI TPYAOBOI'0 3aKOHOIATENILCTBA.
Ymemy: ucnonb30BaTh 3TUYECKHUE U NPABOBBIC HOPMBI, PETYIMPYIOLIE OTHOLIEHUE YETI0BEKA K
YeJI0BEKY, OOILECTBY, OKpYXKaloIllel cpejie, UCII0JIb30BaTh IpaBa U CBOOObI YEJIOBEKA U TpaX-
JaHUHA IpU pa3pab0TKE COLMANIbHBIX MPOEKTOB; MCIOJb30BAaTh U COCTABJISTH HOPMATUBHBIE U
[IPaBOBBIE JJOKYMEHTBI, OTHOCAIIHNECS K MPO(PECCUOHANBHOM A€ATEIbHOCTH, IPEANPUHUMATh He-
00XOAMMBbIE MEpbl K BOCCTAHOBJICHUIO HAPYIICHHBIX IPAaB; PEaM30BBIBATH MpaBa U CBOOOJBI
YeJI0BEeKa U TPaKIaHNUHA B pa3IMUHBIX chepax KU3HEAEATEIIbHOCTH.

Bnademw: ocHOBaMHU X03HCTBEHHOT'O IIpaBa.

3.KpaTkoe coaepxanue TUCHMIIMHBI

ITonsatue n npusHaku rocynapcrsa. @opmsl rocynapcrsa. ynkunn rocynapersa. [lons-
TUE U NpHU3HaKU npaBa. OCHOBHbBIE ITPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHATHE U BUABI UC-
TOYHHUKOB IIpaBa. OnpeneneHue 3aK0Ha U NOJ3aKOHHBIX aKTOB. J[eliCTBUE HOPMATHUBHBIX IIPaBO-
BBIX aKTOB BO BpeMeHH. OOparHas cuiia 3akoHa. [loHsATHE mpaBOBBIX HOPM, UX CTpyKTypa. Cuc-
Tema npaBa. YacTHoe u nyOiauyHoe npaBo. MaTepualibHOE M IpolieccyaibHoe mpaso. [IpaBoot-
HOILIEHUE: 00BEKT, CYOBEKT U COJIepKaHue MpaBoOTHOIIEHUN. FOpunnueckue GpakThl.

Koncturynusa — ocHoBHoil 3akoH Poccuiickoit denepanuu. denepaTuBHOE YCTPOWCTBO
P®. Cucrema rocyaapcTBEHHBIX OPraHOB M IIPUHIIMII pa3jesneHus Biactei B PO. [lonarue rpaxnan-
crtBa. [IpusHanue, cobio/ieHre, 3aliuTa paBHBIX MpPaB KEHUIIMH U MY>KYMH KaK OCHOBHas 00s-
3aHHOCTb I'OCYJIapCTBA.

[Tonatue u npeamer agMUHUCTpaTUBHOrO npasa. O6mmas xapakrepuctuka Konekca PO 06
aJMHHHUCTPATUBHBIX MPAaBOHAPYIIECHUSAX. AJIMUHUCTPATUBHBIE IPABOHAPYILEHUS: IOHITHE U
IIPU3HAKUA. AJJMUHUCTPATUBHAs OTBETCTBEHHOCTh: MOHATHE U NpUHLUIEL. [[oHATHE, TpU3HAKU 1
BU/Ibl IMUHUCTPATUBHBIX HAKa3aHUM.

[lonsaTe U npeaMeET YrojaoBHOIO IpaBa. YTOJIOBHAs OTBETCTBEHHOCTh: IIOHATHE, OCHOBA-
HUE BO3HUKHOBeHUs. [loHsATHE mpecTymiaeHus: NMpU3HaKku, cTpykTrypa. CocTaB MPECTYIUICHHUS.
Coyuactue B npectyruieHud. OOCTOATENBCTBA, UCKIIFOYAIOLINE IPECTYNHOCTD AesiHusl. [lonsartue,
LEJU ¥ BUJbl HAKA3aHWM. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPIICHUE MPECTYIUICHUH. Y CIIOB-
HOE OCYXJIeHUE, 0CBOOOXKICHUE OT YTrOJIOBHOIM OTBETCTBEHHOCTHU. [Ipenmer u 00BbeKT KpUMHMHA-
JUCTUKU. MeTonbl U 3aJaud KpUMUHAIUCTUKU. [ToHSITHE KpUMUHANIUCTUYECKOW HICHTU(HKA-
1. OOBEKTHI M BUJIbI KPUMUHATUCTUYECKON UAeHTHGUKaMU. KpuMUHanucTHUecKas TeXHUKA.
Kpumunanucruyeckas TakKTHKA.

DKOJIOTrM4ecKOoe MpaBO: NOHATHE, NMPEIMET METOJ M MCTOYHHMKH SKOJIOTMUYECKOro IIpaBa
P®. IlonsaTne, BUIBI U CTPYKTYypa JKOJOTHUYECKUX INPABOHAPYIIEHUN, OTBETCTBEHHOCTh 3a HX
COBEPILECHHUE.

[Tonstre nHpopmanuu. OTBETCTBEHHOCTh 3a HapyIllIeHHWE 3aKOHOJIaTEJIbCTBA O 3aIUTE UH-
¢dopmanuu. ['ocynapcTBeHHas TaliHa: MOHSATHE, 3allMTa, IPABOBOE PErYJIUPOBAHUE T'OCYIapCT-
BEHHOM, cirykeOHON 1 nHOM nHpopMmanuu. KonpunenuuanbHas HHPOpMAIUs: NOHITHE, BUIBI U
3aluTa. 3alKTa NEPCOHAIBHBIX JaHHBIX IPAKIAHUHA.

[TonsTHE, MpeaMeT U METO IPakAAHCKOTOo Npasa. [IoHATHE IpakaaHCKOrO IPABOOTHOIIE-
HUs, ero crnenuduka. CTpyKTypa TIpa)IaHCKOTO MpaBOOTHOIIEeHUs. IIpaBojeecnocoOHOCTD
CyOBEKTOB Tpa)JIaHCKOI'O MPaBOOTHOIICHUA. ['paxaaHe Kak CyObEeKTbl Ipa’kJaHCKOrO IpaBa.
dusnueckue M IOpUANYECKHe JHIa: MOHITHE, IPU3HaKy, Kiaccuukanus. FOpunuueckue dax-
Thl. [IpaBo cooctBeHHOCTH. [loHsATHE aBTOpCcKOro npaBa. IloHaTue marentHoro npasa. [loHsTHe
uHTeuIeKkTyaabHol cobctBeHHocTH (MC) u uckmounrtensHoro mnpasa. Kmaccudukanus HC.
CucremMa npaBoBOil OXpaHbl UHTENIEKTYaJIbHON COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX IIPaB.

[TonsiTe XO3sICTBEHHOTO (MpeANpUHUMATENBCKOT0) MpaBa. I[Ipenmer Xo03sHCTBEHHOTO
(mpeAnpUHUMATENLCKOI0) TpaBa, MPU3HAKU, METOJIbI MPAaBOBOro peryiaupoBanus. [lonstue xo-
35ICTBEHHOM U NPEANPUHUMATENIBCKON JESTENBHOCTH.
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[IpaBoBOE perynupoBaHHEe CEMEHHBIX OTHOIICHHM. 3aKIIOYCHHE W TPEKpalleHue Opaka.
[IpaBa u 00s13aHHOCTH poauTeNnel u aeteil. AmUMeHThl. @OPMbI BOCIUTAHUS JETEH, OCTaBIIMXCS
0e3 MoneyeHus: pOAUTENCH.

[Ipeamer u meTox TpyaoBoro npasa. TpynoBoi JOrOBOp: MOHATHE, CTOPOHBI, COAEPIKAHUE.
PaGouee Bpems. Bpems otnbixa. TpynoBsie criopsl. JuciurinHa Tpyaa.

ITonsatne u ucroku xoppynuuu. HopmatusHoe onpenenenue xoppynuuu. [Ipuyunsl pac-
npocTpaHeHus Koppynuuu. Hakazyemble u HeHakazyemble (opMbl Koppyniuu. CKpbIThIe (J1a-
TeHTHbIe) (opmbl Koppynuuu. Dopmbel Koppynuuu-npectymieHus. DOopMbl  KOPPYIIHH-
npoctynka. opmbl nonuTuyeckoit koppynuuu. HopmMatuBHbIE TPaBOBbIE aKTHI B chpepe MPOTH-
BojieiicTBUsA Koppynuuu. Denepanbubiit 3akoH oT 25.12.2008 Ne 273-03 «O npoTHUBOACUCTBUU
KOPPYILIAN.
4.00b€eM yueOHOH TUCHHIIINHBI

B 3aueTHBIX B akanmewm.
Bupl yueOHO# paboThI eIUHNIAaX Yacax
OO0masi Tpy10eMKOCTb IMCUMILUIUHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,28 10
Jlexumn (Jlek) 0,11 4
[Ipaktuueckue 3ansatus (I113) 0,17 6
CamocrositesbHast padora (CP): 1,61 58
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 1,61 57,8
KoHTtakTHas camocTosTenbHas pabora 0,2
Buabl KOHTpOJISI:
3ayger: 0,11 4
KoHTakTHasi paboTa — IPOMeE:KYTOUYHAsI ATTeCTAIUS - -
IMoaroroBka K 3K3aMeHy

B 3aueTHbBIX B actpom.

Bupl yue6HOI paboTh eJUHUIIAX Yacax
OO01mast Tpy10eMKOCTb IMCUMILUIUHBI M0 Y4eOHOMY IJIAHY 2,0 54
AyAUTOpPHBIE 3aHATHS: 0,28 7,5
Jlexruu (JIek) 0,11 3
[Tpaktuueckue 3ansatus (I113) 0,17 45
CamocrositeabHas padora (CP): 1,61 43,5
CaMOCTOsATENbHOE U3YUYEHUE PA3/IEI0B TUCIUIUINHBI 1,61 43,35
KonrtaktHas camocrositenbHast pabora 0,15
Buabl kouTpoOJIA:
3auer: 0,11 3

KonTakTHas padoTa — npoMe:KyTO4YHasi aTTeCTalUs - -
IMoaroroBka K 3K3aMeHy
AHHOTanus pado4yeil NporpaMMsl JMCHUIIMHBI «COUAIBLHO-TIOJTUTHYECKAsi HCTOPHUS»
(b1.B.03)

1 Heab AMCUUILUIMHBI - JaTh MOJMTOJIOTUYECKUN aHAINU3 UCTOpUYECKH coObITuii Poc-
cun XX-XXI BB. CoumansHo-ntonutuyeckass uctopus Poccunm XX-XXI BB. paccmaTpuBaeTcs
Kak y4yeOHas TUCHMIUIMHA, CTOAILIAas Ha CTHIKE MCTOPUYECKOTO U TOJUTOJIOTHYECKOTO 3HAHUSL.
[{enbto AUCHMIUIMHEL SIBISIETCA MPUOOPETEHHE CTYACHTAMHU HAYYHBIX 3HAHUN B 00JIaCTH COIM-
IBHO-TIOIUTHYECKON KU3HM 00I11ecTBa yepe3 aHanu3 ucropuu Poccun XX-XXI BB.

2 B pe3yjabrare M3y4yeHUs] AMCUMILUIMHBI O0y4alOLIMICA MO NMporpamme 0akaJjas-
puaTa J0JKeH: 00JaiaTh CIeIyIOIUMH KOMIETEHIUSMH: CIIOCOOHOCTBIO OCYIIECTBISATH I0-
UCK, XpaHeHue, o0paboTKy M aHan3 UHGOPMAIMU U3 Pa3IUYHBIX UCTOYHUKOB U 0a3 JaHHBIX,
NPEJCTaBIATh €€ B TpeOyeMoM (opMmaTe ¢ UCTOIb30BaHNEM HH()OPMAIIMOHHBIX, KOMIBIOTEPHBIX
u cereBbix TexHosoruil (OIIK-1); cnocoOHOCThIO MOHKMMATh 3HaYeHHsI UH(DOPMALIUK B pa3BUTUU
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COBPEMEHHOT0 MH(POPMAIIIOHHOTO 00IIeCTBa, CO3HAHUEM OMACHOCTH U YTPO3bl, BOZHUKAIOIIEH B
3TOM IpOoLECcCe, CIIOCOOHOCTHIO COOMI0IaTh OCHOBHBIE TpeOOBaHUA MHPOPMALIMOHHON Oe3omac-
HOCTH, B TOM 4YHCJIE 3alTuThl TocyaapcTBeHHoM TaiHbl (OI1K-4); cnocoGHOCTBIO paboTaTh ¢ Ha-
YYHO-TEXHUYECKON MH(pOpMAIMen, UCII0Ib30BaTh OTEUECTBEHHBIH U 3apyO0eKHbIM OMBIT B IPO-
beccuonanpHoi gesrensHoctu (I1K-8);

3namv. ocHOBHBIE (DAKTHI U COOBITHSI COMANILHO-TIONUTHYECKON ucTopun Poccun XX-XXI BB.;
CYILIHOCTh, XapakTep M OCOOCHHOCTH OCHOBHBIX 3TAlOB COIUAIBHO-TOJIUTHYECKON HCTOPHUH
Poccun HOBelIero BpemMeHu; o0IIMe 3aKOHOMEPHOCTH COIHATBHO-MOIUTHYECKOTO MPOIIecca;
MECTO M POJIb Pa3IMYHbIX COLUATIBHBIX TPYII B O0IIECTBE; BIUSHUE TOCYapCTBA U OTAEIBHBIX
0OLIECTBEHHO-TIOJUTUYECKUX CHJI HA UICTOPUUYECKUI IIPOLECC.

Ymems: moHMMaTh M aHATU3UPOBATH MUPOBO33PEHUYECKHE, COLUAIBHO U JIMYHOCTHO 3HAYMMBIE
po0JIEMbl UCTOPUYECKOTO IPOLIECCA; BECTH JIUCKYCCHIO, apIYMEHTHUPOBAHO OTCTauBaTh CBOIO
MO3UIUIO MO aKTyaJbHBIM COIMAIbHO-TIOJUTUYECKUM COOBITHSIM COBpeMeHHoW ucropun Poc-
CUU; OPUEHTUPOBATHCSA B CUCTEME COBPEMEHHBIX COLUAIBHO-TIOJUTHYECKUX TEXHOJIOTHI; YMETh
onpeaensaTh cneupuKy 1 MECTO OTACNIbHBIX COOBITHI U SIBICHUN B COLMATBHO-TIOJIUTHYECKOM
ucropuu Poccun XX-XXI BB.

Braoemwy: TOHATHUIHBIM amnmapaToM HM3y4yaeMOW JAMCHUUIUIMHBL, METOJaMU  COLHUAIbHO-
MOJIMTUYECKOIO aHaJM3a OOIIECTBEHHOM XM3HU; HAaBbIKAMU MOJIMTUYECKON KYJIBTYpbI Ul BBI-
paboOTKH CUCTEMHOTO, I[EJIOCTHOTO B3TJIs[a HAa COIHATBbHO-TIOIUTUYECKUE COOBITUS; IPUMEHSIThH
TEOPETUYECKHE 3HAHMSI B CBOEH MPAKTUYECKOM J1eATEIbHOCTH.

3 Kpartkoe conep:xanue JMCHHIIIHHbI

Mooynw 1. I'ocyoapcmeo u noarumuueckasn enracms 6 ucmopuu Poccuu. (XX-XXI 6s).

1.1. [Ipenmer conunanbHO-OAUTHYECKON ucTopuu Poccun.

MecTo conMaNbHO-TIOIMTHYECKOW UCTOPUM B CUCTEME MCTOPUYECKOrO 3HaHuA. Monenu
MMOHUMAaHUS ¥ UHTEPIPETALNH COLMAIBHO-TIONIUTHYECKOro Tipouecca. CoaepkaHue, MOHATUUHO-
KaTeropuaJibHbIi anmapar, METOJIbl COLMAIbHO-TIOJINTUYECKOW HCTOpUM. Tpaauuuu noiauruye-
CKOT'0O aHaJIM3a UCTOPHUECKOTO Mpoliecca B OTEUECTBEHHOM HayKe. XapaKTep U 0COOEHHOCTHU CO-
UAJIbHO-TIOJIMTUYECKOT0 pa3BuTHs Poccuu.

1.2. TocynapctBo 1 noauTuyeckas Biaactb B ucropun Poccun (XX-XXI BB.).

[TonsiTue rocynmapctBa U ero (QyHkuuu. Popmbl NpaBIEHUS M TOCYAAPCTBEHHO-
TEePPUTOPUATBHOrO ycTpoiicTBa. [IpoGneMsl ¢opMupoBaHMS W pa3BUTHA NapiaMeHTapH3Ma,
MPaBOBOTO TOCYAApCTBa U rpakaanckoro odmectBa B Poccuu B XX-XXI BB.

1.3. DBomorus nmonmtraeckoro pexkuma Poccnn B XX-XXI BB.

[ToHsiTHE M TUIBI MOJUTUYECKUX PEXUMOB. llomuTmueckuit pexum napckou Poccum.
[Tonmutnyeckue pexxumbl COBETCKOro rocynapcrBa. YCTaHOBJIEHHME TOTAJIMTAPHOTO peXuMa B
CCCP: cymHOCTb, IPUUYUHBI, CIEACTBUSA. AJIMUHUCTPAaTUBHO-KOMaHJHas cucreMa. [lonurnue-
CKMI peXUM COBpeMeHHOU Poccun.

Mooyns 2. Ocnognvie coyuanvho-nonumuydeckue npoveccol ¢ ucmopuu Poccuu XX-
XXI 66. u ux cyovexkmul.

2.1.neonorun u napTuu B connanbHo-nonutudeckoi ncropun Poccnn XX-XXI BB.

Hcropus craHoBIIEHNS NapTUH U TapTUHHON cucTeMsl B Poccnn. XapakTepucTuku oc-
HOBHBIX UJeonoruueckux reueHui. [lapruitnas cucrema coppemenHon Poccun.

2.1.PeBomonnu 1 pedopmbl B HoBelel ucropuu Poccun.

PeBomtoniust 1 peopMbl: TIOHATHE U CYIIHOCTh. PEBOIOIUN B POCCUIICKON COLMAIBHO-
MOJIMTHYECKON HcTopuu U ux nocnenctsus. Pedhopmsr XX Beka. [Ipobaembl MoepHU3AINH CO-
BpeMeHHoi Poccun. PedopmupoBaHue cOBpeMEHHOIO POCCHUHCKOro OOIIecTBa: MpOOJeMbl H
MEPCIIEKTHUBBI.

2.3.XapaKkTepuCcTUKa COLMAIBHO-KJIACCOBOM CTPYKTYPBI pOCCUHCKOTO 00IIeCTBa.

[TonsiTHE COIMANBHO-KIACCOBOM CTPYKTYpPBI: COCIIOBUS, KJIacChl, COLMATIbHBIE T'PYIIIHI.
[TonTYecKkre MHTEPECHl PA3IMUYHBIX COLMAIBHBIX TPYINIl Ha OMNPEJEIICHHBIX dTalax POCCUil-
ckoil ucrtopuu. Homenkiarypa u Oropokpartus. Tpancopmaliusi colnaabHO-KIaCCOBOM CTPYK-
TypHblI 00IIIECTBA Ha pa3IMYHBIX 3Tanax ucropuu Poccun.
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Mooyns 3. Hayuonanvnvie omnowenua 6 Poccuu XX-XXI 66. Buewinaa noarumuka
Poccuu ¢ noseiweit ucmopuu.

3.1. HamuoHanpHbIe OTHOIICHUS W HaupoHaiabHas moiuTuka Poccum XX-XXI BB. Oco-
O0eHHOCTH (opMUpOBaHUs Poccuu Kak MHOTOHAIMOHATILHOTO TOCYAApCTBA; XapaKTePUCTHKA €€
HallMOHAJIBHOIO cocTaBa. HalMoHaIBbHO-TOCYAApPCTBEHHOE CTPOUTENLCTBO B Poccuu: ot umime-
pun k denepanuu. BzaumoaeiicTBie pa3IMUHbIX STHUYECKUX TPYII B MPOLIECCE CTAHOBIICHUS H
pa3Butus poccuiickoro rocyaapcrsa B XX-XXI BB. DTHONOJUTUYECKHE MPOIIECCHI B COBpeE-
MeHHOU Poccuu. 3.2. Buemnss nonutuka Poccun (XX-XXI BB).

HaunonaneHble MHTEpEChl U BHEWIHSS NOJAUWTUKA. BHewmHs s nonutuka Poccun B Havane
XX Beka. MupoBbIe BOWHBI 1 U3MEHEHHUS B CUCTEME MEXIYHAPOJHBIX OTHOIIEHUH. [Tpobnemsl u
0COOCHHOCTH BHEIIHEH monutuku Poccun Ha coBpemeHHOM 3tarne. Mecto u pons Poccuu B co-
BPEMEHHOM MHUpE.

4. O0beM yueOHOM TUCUMILIUHBI

B 3aueTHBIX B akanewm.

Bunel yue6HOI paboThI eQUHULIAX yacax
OO01masi Tpy10eMKOCTb IMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
KonTakTHas padoTa - ayIuTOPHbIE 3aHATHS: 1,0 10
Jlexruu (JIek) 0,5 4
[Tpaktuueckue 3ansatus (I113) 0,5 6
CamocrositesbHasi padora (CP): 1,0 58
CaMocTosTebHOE U3YUEHUE PA3/IETI0B IUCIUILIUHBI 1,0 58
KoHTtakTHas camocTosTenbHas pabora 0,2
Buabl KOHTpOJIS:
3auyer: 0,11 4

KonrakTHasi pa6oTa — npoMesKyTOYHAsA aTTecTAlMSs - -
IMoaroroBka K 3K3aMeHy

B 3aueTHbIx B actpos.

Bunsl yueOHoI paboThI eIMHHLIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 2,0 54
KonTakTHas padoTa - ayIuTOPHBIE 3aHATHS: 0,28 10
Jlexuuu (Jlek) 0,11 4
[Tpaktuyeckue 3ansatus (I13) 0,17 6
CamocrositesnbHas padora (CP): 1,61 58
CamocTosiTenbHOEe U3YUYEeHHUE Pa3/IeTIOB JUCITUILIMHBI 1,61 57,85
KonrtakTHas camocrositenbHas paboTa 0,15
Buabl koHTpOJIA:
3ayger: 0,11 4

KonrTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTAlUsA - -
IToaroroBka K dK3amMeHy

AHHOTanus padoyeil NPOrpaMmbl JUCHUILIHHBI «Oprannyeckass XuMus 1J1s1 OUOTEXHOJ10-
ros» (b1.B.04)

1. HeJbl0 IMCUUILUINHBI SBIISETCS TPpUOOpPETeHNE CTYIEHTaMU 3HAHUN O CTPOSHUU OpraHH-
YECKUX COECTUHEHHM, OCHOBHBIX XMMHUYECKUX CBOMCTBAX Pa3IMUHBIX KJIACCOB OPraHUYECKUX CO-
€IMHEHUH U MeTo/1aX UX MOJyYeHUs, KaK IPOMBIIIJICHHbIX, TaK U JJAOOPATOPHBIX.

2. B pe3yjbrare M3y4YeHUs TUCHMIUIMHBI 00y4arolMics MO mporpamme OakaJiab-
pHaTa J0JKeH: 00J7a1aTh CISAYIONMMH KOMIETEHIIMSIMU: CIIOCOOHOCTBIO MTOHUMATh 3HAYCHHS
uH(pOpMallU B Pa3BUTHH COBPEMEHHOI'O MH(OPMAIIMOHHOTO OOIIeCTBa, CO3HAHUEM OIMAaCHOCTU
U yrpo3bl, BO3HHUKAIOIIEH B 3TOM Mpolecce, CIOCOOHOCThIO COOJII0AaTh OCHOBHbBIE TPEeOOBAaHUS
uH(OpPMAIIMOHHOW 0€30MaCHOCTH, B TOM YHCJIE 3alllUThl TocynapcTBenHou Taitibl (OI1K-4);
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BJIaJICHHEM OCHOBHBIMU METOAAMHM, CIIOcOOaMU M CPEICTBAMU IOIY4YECHUsI, XpaHEHHs, Tiepepa-
00TKM WH(pOpMaINK, HABBIKAMU PabOThI C KOMIIBIOTEPOM KaK CPEACTBOM YIpaBieHUs WH(Op-
Mmanuen (OITK-5); crmocoOHOCTBhIO OCYIIECTBIATh TEXHOJOTHYECKHI TPOIIECC B COOTBETCTBUH C
pPErJIaMeHTOM M HCII0JIb30BAaTh TEXHUYECKUE CPEACTBA AJI1 U3MEPEHMS] OCHOBHBIX IAapaMeTpOB
OMOTEXHOJIOTHYECKUX IMPOIIECCOB, CBOMCTB Chipbs M mpoayknuu (I1K-1); cnoco6HOCTRIO 00€c-
NICYMBATh BBINOJIHEHHE MPABUJI TEXHUKH 0€30IMaCHOCTH, IPOU3BOJICTBEHHONW CAHUTAPUH, TTOXKAP-
HO# Oe3omacHocty u oxpanbl Tpyaa (IIK-4); cmocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHUYECKOM
uH(opMalrei, UCIO0Ib30BaTh OTEUECTBEHHBIA M 3apyOeKHBIN OIBIT B MPO(eCcCHOHAIBHOM J1esi-
tenpHoctu (ITK-8);
3Hams: TEOpETHUUECKHUE OCHOBBI CTPOEHUS U CBOMCTB Pa3IMUHBIX KJIACCOB OPraHMYECKUX COEHU-
HEHUIl; CrIOCOOBI MOMYYeHHS] 1 XMMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPIaHUYECKUX COEIU-
HEHUI; OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPraHUYECKUX PEaKIUi;
Ymems: npuMeHATh TeOpeTUUECKHe 3HAHMS JUIsl CHHTE3a OPraHUYECKUX COCIMHEHUH pa3iind-
HBIX KJIaCCOB; aHAJIM3UPOBATh U IPEJCKa3bIBaTh PEAKI[MOHHBIE CBOMCTBA OPraHMUYECKUX COEIU-
HEHUIl; COCTaBJISTh CXEMbl CHHTE3a OPIraHUYECKUX COSAMHEHUM, 3aJaHHOTO CTPOCHHUS;
Brademwv: 0CHOBaMH HOMEHKJIATYPHI M KJIACCU(PHUKAIMA OPTaHUYECKUX COCAMHEHHI; OCHOBHBI-
MU TEOPETUYECKUMU TMPEACTABICHUSIMU B OPraHUYECKOW XMMHUU; HAaBbIKAMH OOOCHOBaHHS pa-
LIMOHAJIBHBIX CIIOCOOOB MOJIYYEHHUS] OPraHUYECKUX BELIECTB.
3.Kpartkoe conep:xanue JMCHHUIIHHbI
Mooyne 1. I'anocenonpouszeoonvie. Memannopzanuueckue coeounenusn. Cnupmel, ¢henoel,
npocmule IhupoL.

1.1 TanoreHONpOM3BOIHBIE
Knaccudukanusa. Homenknatypa. AJjkui- W ammuiranoreHunsl. M3omepus. Homenknatypa.
CriocoOwl mosryueHusi. [IpocTpaHCTBEHHOE W AJIEKTpOHHOE CTpocHHe. DHU3MYecKrne CBOMCTBA.
Peakuuu nykneodunsHoro 3amenienus u ormeruienus. [lonsaTie HykIeopHIBHOCTH 1 OCHOBHO-
CTH peareHToB. AMOUJICHTHbIE HYKJICO(PHUIIbHbBIE PEareHThI.
bumMonexynsapHbIii MexaHu3M HYKJIeo(huIbHOro 3amenieHus (Sy2). MoHOMONEeKYIspHBIA Mexa-
HU3M HYKJI€opHIbHOTO 3aMerieHus. Crepeoxumust peakuuit Sy1,2.
Peakiiuu otmeruienus. B-OnumunupoBanue. Mexanusmel E1 u E2. HanpaBnenue peakumii ot-
nieryieHus: npasuia 3aiinesa u 'opmana. Konkypenuus peaxuuii Sy u E.
Bununranorenuapl. CiocoOsl onyueHusi. OCOOEHHOCTH CBSA3H YIJIepO-TaloreH. PeakiimonHas
CIIOCOOHOCTh B peaKLMSIX HYKJICO(UIHHOTO 3aMELIEHUs, dIUMUHUPOBAHUS, 3JIEKTPO(UIHLHOTO
IIPUCOEANHEHNS.
Apomarndeckue rajoreHonpou3BogHble. OCOOEHHOCTH CBSI3M YIJIEPOJ-TAIOT€H M PEAKIUH 3a-
MEIICHUs TalioreHa. MeXaHu3M 3aMelleHus] TajJoreHa B aKTHBUPOBAHHBIX TajoreHapeHax(Sy2
apoM). HeakTuBHpoBaHHbBIE TaJOr€HONIPOU3BOIHBIE aPOMAaTHUYECKUX YIIIEBOJOPOIOB; apUHOBBIM
MEXaHU3M 3aMEIICHUs TaJIOreHa.
1.2  MeramnopraHU4ecKue coeTnHEHHSI
Tunel cBsi3eld B 3JIEMEHTOPraHUYECKUX COEIMHEHMsIX. Metamnoprannueckue coenuHenus. Ho-
MeHkiarypa. CrocoObl TMONMy4deHUs JUTUH- U MarHUHOPraHUYEeCKUX COeNUHEeHHM. Peakius
I'punbspa, mexanuzM. Ctpoenue peakTuBoB ['punbspa. X peakuuu ¢ cOeAMHEHUSMH, COJIEP-
KalllMMU aKTHBHBIN aTOM BOJOPOJA: KUCIOTaMH, CIIUPTaMHU, aMMHaMU. Peakuuu ¢ kapOOHUIIb-
HBIMHU COEIMHEHUSMHU (ITUOKCUIOM YTiepoja, albAerujgaMmu, ketona). Peakuus ['punbspa c ra-
JIOTEHU/IAMU PA3NIMYHBIX 3JIEMEHTOB KaK METOJ MOJyYeHUS FIEMEHTOPraHMYeCKUX COeIUHEHUH.
[IpuMeHeHre TUTUHOPTaHUYECKUX COETMHEHU B OPraHUYECKOM CUHTE3E.
1.3 Cruprtsl.
Onnoatomusie criupThl. Kimaccudukamnus n Homenknaatypa. Crocobs! momydenus. [IpocrpaHcT-
BEHHOE U JJIEKTPOHHOE CTpoeHHe. BomoponHbie cBA3M B CHHMpTax, BIAMSHUE Ha (PU3NUYECKHE
cBoiicTBa. Xumuueckue cBoiictBa. OH-KucnotHocTs: 00pa3oBaHue aiKOTONSITOB, HX CTPOCHHUE
u cBoiicTBa. OCHOBHOCTh U HYKJI€O(UIBHOCTh CIIUPTOB M AIKOKCHU/I-HOHOB: PEaKIIMH AJIKHINPO-
BaHus. [lonydenune cioxHBIX 3(UPOB OPraHUYECKUX U HEOPraHUYECKUX KUCIOT. Peakuuu HyK-
71e0(UIBHOTO 3aMEIIeHHs CITUPTOB: 0COOEHHOCTH peakiuii Sy1 1 SN2, peakioHHast crnoco0-
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HOCTb, CTEPEOXUMHS, IEPETPYNITUPOBKHU. Peaknuu snuMuHApOBaHusa. BHyTpUMOeKyIsipHas ne-
THIIpaTalys: MEXaHU3M, peaKkIMoHHas cocoOHOCTh, HampaBiaeHue otmeruienus. [Ipasuno 3aii-
neBa. Karanurnueckas neruipartauus. Peakuuu cnupTtoB ¢ rajoreHunamu ¢ochopa U cepsl:
MEXaHMU3MBI U cTepeoxumusi. OKUCIEHNUE U IETUAPUPOBAHUE.

1.4 ®enonsl
Knaccugukanus u Homenknarypa. Crioco0sl nonydenus. Ousndeckue cBoicTsa. I[IpocTpancT-
BEHHOE U DJIEKTPOHHOE CTpoeHue. XMMHYECKHe CBOMCTBA. Peakunu ruapokcu-rpynmnsl. Kucnor-
HOCTh. BrnmsiHMe 3amecTuTeneil B Kojblle Ha KUCIOTHOCTb. OOpa3oBaHue (HDEHOKCHUIOB, HMX
CTPOEHHE M CBOWCTBA. Peaknny ankuiMpoBaHMs M alMIUMPOBaHUA. Peakumm apoMaTH4eCcKOro
sqpa: TaIOreHUPOBaHME, HUTPOBaHME, Cylb(pupoBaHue, HUTpo3upoBaHue. Peakums Kombbe.
Baumopeiicteue ¢ popmansaerunom. I'napupoBanue u okucieHue gpenosoB. CtadunpHbie Ile-
PErpyNIHUPOBKH AJUTUIOBBIX U CIIOKHBIX 3(DUPOB (PEHOJIOB.
1.5 [Ipocteie adups
Knaccugukanus n Homenknatypa. CrnocoObl momyuenus. @usudeckue cBorcTsa. [IpocTpanct-
BEHHOE M JJIEKTPOHHOE CTpoeHHe. XMMH4eckue cBorcTBa. OCHOBHOCTB. Peaknuum paciieruie-
HUS: MEXaHW3Mbl M HalpaBjieHHE peakuui paciuerieHus. OKUCIEHHE KHUCIOPOAOM BO31yXa.
[TpuMeHeHrEe B OpraHMYECKOM CHHTE3E.
1.6  DnokcucoeanHeHUs
N3omepus. Homenxiiatypa. Cioco6s! nonyuenust. dusndeckue coiictsa. [IpocTpancTBenHoe u
AJIEKTPOHHOE CTPOEHUE 3THJICHOKCHA. XMMUYECKHE CBOMCTBA. Peakuuu ¢ pacKpbITHEM DIOK-
CUJHOIO Kosblla. MeXaHn3Mbl peaklMi ¥ HAaIPaBJIECHUE PACKPBITHS KOJIbIIA.
Mooyns 2. Anvoezuowl, kemonsl. Kapoonoewvie Kuciomeol u ux npou3eooHbvle.
2.1. Anpneruapl ¥ KETOHBI
Knaccugukanus u Homenknarypa. CrnocoOsl nomyyenns. Pusndeckue coiicra. [IpocTpanct-
BEHHOE U 3JICKTPOHHOE cTpoeHue. [loTeHuansl MOHU3AMKU M 3JIEKTPOHHOE CPOACTBO; OOLIast
XapaKTePUCTUKA PEAKIIMOHHON CIOCOOHOCTH. XHMHYecKue cBoMcTBAa. OCHOBHOCTB. Peakiumn
HYKJICO(DUIBHOTO NMPUCOSIUHEHHS: MEXaHU3M, OCHOBHBIN M KUCJIOTHBIM KaTaiu3, CTEPEOXUMHUSI.
Peakuuu npucoeaunenust O-nykieopuinos (Boja, CIIUPTHL, AJIKOTOJIATHL), S-HYKI€o(pUIoB (rua-
pocynbut Hatpus), C-Hykiaeo(puioB (IIMaHOBOJOPO]], METAIIIOOPTraHUYECKHE COSTMHEHUS] - CO-
eaunenus Li, Na, Mg, peaktussl Burtura). Ilonydenue annuiaoBbIX U NpONApTUIIOBBIX CIUP-
ToB. Peakuuu ¢ N-Hykiieopuiamu: MexaHU3M HYKICO(DUIBHOTO MPUCOETUHEHUS-OTIICTIIICHUS
(aMMHaK, IepBUYHBIE U BTOPUYHBIE AMUHBI, THAPOKCUIAMUH, THAPa3uHbl). Peakuuu ¢ ramore-
HOoHyKJeouiamMmu. OTHOCUTENbHAsA PEAKLMOHHAs CIIOCOOHOCTh allbJAETHIOB M KETOHOB. Peak-
IIUU C YYaCTUEM OL.-BOJIOPOJIHBIX aTOMOB.
CH-KucnotHoCTh M KeTO-€HOJIBbHas Tayromepus. EHommzanmsa. Peaknuu o-rajgoreHMpoBaHUS.
AnbI0IBHOE NPUCOEIUHEHNE, KPOTOHOBAsE KOHJAeHcanus. MexanusMbl peakuuii. Konnencamnus
Kisitzena. Peaknus Ilepkuna, ee Mexanusm. Peakumu okucnenusa. Peaknms Kannunmapo, ee
MeXaHM3M. BoccTaHOBIIEHME 0 CIMPTOB M YIJIIEBOJOPOAOB; CTEpeoXMMHusA. Peakumm apoma-
TUYECKUX aJbJETHI0B U KETOHOB C YYacTHEM apoMaTH4ecKoro siapa. [IlpuMeHeHne B mpoMbIiI-
JIEHHOM OPTaHMYECKOM CHHTE3E.
2.2. KapOoHOBBIE KUCIIOTHI U UX ()YHKIIMOHAJIbHBIE IIPOU3BOHBIE
OnHoocHOBHBIE KapOOHOBBIE KUCTOTHL. Kiaccudukamus n HomeHkimatypa. CrnocoObl momyde-
Hus. [IpocTpaHCTBEHHOE M DJIEKTPOHHOE cTpoeHHue. BogopoaHbie cBs3M B KapOOHOBBIX KHCIO-
Ttax. Pusnueckue cpoiicTBa. XnMmuueckue cBorctBa. OH-KHCIOTHOCTE. 3aBUCHMOCTE MEXIY
CTPOCHUEM M KUCIOTHOCTBIO. OCHOBHOCTh KapOOHOBBIX KHUCIOT. Peakuuu ¢ HykIeo(UIbHBIMU
peareHTamMu (aMMHaK, ciupThl). Peakmus srepudukanuu, ee mexanuzMm. OOpa3oBaHue rajore-
HaHTUApUIOB. Peakimum KapOOHOBBIX KHCJIOT C YYacTHEM O-yIJIEPOAHBIX aTOMOB: Ol-
rajoreHupoBanue. Boccranosienue. Peakiun 1ekapOOKCUIMPOBAHUS.
OyHKIMOHATbHBIE IPOU3BOIHBIC, KAPOOHOBBIX KHCIIOT: TalOT€HAaHTUAPUIbI (AIIUITaTOreHUIbI),
AQHTUJIPUIBI, CIIOKHBIE 3(QUpbI, amuabl, HUTpWIbl. CrnocoObl monydeHus. OcoOeHHOCTH Mpo-
CTPaHCTBEHHOTO M JJIEKTPOHHOIO CTpoeHMs. Baxuelmme cpoiictBa. Peakumn N- u O-
AlWIMPOBAHMS. UX MeXaHU3Mbl. OTHOCUTEIbHAS peaKLIMOHHAs CIOCOOHOCTh (PYHKIIMOHAIIb-
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HBIX MPOU3BOJIHBIX KapOOHOBBIX KHUCIOT. KUCIOTHBI M OCHOBHBIM KaTanu3. Peakiuu ruapo-
mu3a. BoccranoBnenue. Ilpaktudeckoe nmpuMeHeHHE KapOOHOBBIX KUCIOT M MX (DYHKIIMOHAIb-
HBIX [IPOU3BOIHBIX.

MHuoroocHoBHbIE KapOOHOBBIE KUCIOTHI. J[MKapOOHOBbBIE KHCIOTHI JKUPHOTO U apOMAaTHUYECKOTO
psana. Homenkmarypa. CrnocoOwbl monydeHus. ®dusnueckne W Xxumudeckue cpoiictBa. OH-
Kucnoranocts. O0pa3zoBanue ()yHKIIMOHAJIBHBIX HPOM3BOMHBIX. Peakuuu, mpoTekarouye Mpu
HarpeBaHuu. L{uknnyeckne aHruapuibl: OJIy4eHHE, CBOKMCTBA.

Maunonosslii 3¢up. [Tonyuenne. Ctpoenne, CH-Kucnoraocts. HatpuitmanonoBslit a¢up: crpoe-
HUE, PeaKkH aJKWIMPOBAHMS, TUIPOIN3a, AekapOokcuirpoBaHus. CHUHTE3bl KapOOHOBBIX KH-
CJIOT U3 MAJIOHOBOTO 3¢upa. Peakiinu KOHJeHCAITMH MAIOHOBOTO 3(MpPa U MAJTOHOBOI KHCIIOTHI €
anpaeruaaMu. [lomydyenue o-aMHUHOKapOOHOBBIX KHCIOT M [-aMHHOKapOOHOBBIX KHUCIOT (pe-
akuus Poqnonosa). [Ipumenenue 1ukapOOHOBBIX KUCIIOT B IPOMBIIUIEHHOM OPTaHUYECKOM CHH-
Te3e.

Mooyns 3. A30mcooeprcaujue coeOuneHus.

3.1. HutpocoenuneHus

Knaccugukanus u HOMeHknarypa. CrocoOsl mosrydeHus. [IpocTpaHCTBEHHOE M DJIEKTPOHHOE
ctpoenue. [loTeHIMaNbl MOHU3ALMU U AJIEKTPOHHOE CPOJACTBO; OOIIas XapaKTepUCTHKA peak-
LIMOHHON CHOCOOHOCTH. XMMHMUYECKHE CBOMCTBA. Tayromepus MEPBUYHBIX M BTOPUYHBIX aJlU-
daTndeckux HUTpocoenuHeHUi. [I[pUuYrHBI MOABMKHOCTH aToMa BOAOPOJA IPU OL-YTIIEPOTHOM
atome. CH-KucioTHOCTh NEpBUYHBIX M BTOPUYHBIX HUTPOAIKAHOB M >KMPHO-apOMATUUYECKUX
HUTpocoeauHeHul. Peakuuu co menoyamu. CTpoeHue coseil. ApoMaTUYECKUE HUTPOCOEIU-
HeHus. Peakuuum BOCCTaHOBJIEHMS, UX IpakTHYecKoe 3HaueHue. [IpuMeHeHue B MPOMBIIIIICH-
HOCTH; TOKCUYHOCTh HUTPOCOEIUHEHHUM.

3.2. AMHUHBI

Knaccudukanus n Homenknarypa. Crocoosl noixydenus. @usnyeckue cBoicrpa. [Ipoctpanct-
BEHHOE U IJIEKTPOHHOE cTpoeHHe. [loTeHnnansl MOHU3AIMKU U AJIEKTPOHHOE CPOJACTBO; 00-
11asi XapakTEepPUCTUKA PEaKIMOHHON CIOCOOHOCTH. XuMHUecKue cBoiicTBa. CTpoeHHE U OCHOB-
HOCTh. Peakiuu ¢ Kucioramu, CTpOCHUE COJIEH, UX HOMEHKJIaTypa U CBOMCTBA. AJIKUIMPOBAHHE
U alUJIMPOBaHUE; MEXAaHU3MbI 3TUX peakUuuid. YeTBepTUUHbIE aMMOHHUEBBIE COJIM U OCHOBAHMUS:
MOJIyuYEHUE, CTPOEHHUE, CBOICTBA; pacIlelUICeHHE YETBEPTHYHBIX aMMOHHUEBBIX OCHOBAHUI, Ha-
npasnenue peakuuid. [IpaBuno ['opmana. EHaMuHBI: anKuiMpoBaHHE €HAMHHOB, COIPSHKEHHOE
PUCOEANHEHNE €HAaMUHOB K O,[3-HEHACBIIIEHHBIM KapOOHWIBHBIM CO€IUHEHUsM. Peaknuu
AMHHOB C a30THUCTOM KuCIOTON. OCOOCHHOCTH peakiuil 3IeKTPOPUILHOTO 3aMEIICHHS 6
apoMaTUYEeCKUX aMHUHaX (HUTPOBaHUE, raJIoTeHUpOBaHue, cyabpupoBanue). [Ipumenenue B mpo-
MBIILIJIEHHOM OPTaHUYECKOM CUHTE3€. AMUHBI B OMOJIOTHH.

3.3 A30- 1 AUa30COEeANHEHUS

[TosryueHne nMa30COEIMHEHUIN peaklUeld AMA30TUPOBAHUA: YCIOBHUS NPOBEACHUS PEAKLIUU H
MEXaHM3M; pa3InyMsl B yCTOMYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX HUa30coeIuHEeHN. Pu-
3U4ecKHe cBolcTBa. [IpocTpaHCTBEHHOE M 2JIEKTPOHHOE CTPOEHUE apOMAaTUYECKUX JAUA30COEIN-
HEHUH B 3aBUCUMOCTH OT pH cpenbl, TayromepHsle peBpanieHus. XUMHYECKUE CBOMCTBA. Peak-
LIMY, TPOTEKAIOIINE C BBIACIECHUEM a30Ta: 3aMELICHNE JUa30HUEBON TPYIIIBI HA THAPOKCH-, all-
KOKCcUTpynny, ¢grop, noxa. Peakuuu paaukalbHOTO 3aMENIEHMs IHA30TPYIIbl HAa XJIOp, OpoM,
[IUaHOTPYIIy, Boxopo, Peakiuu, nporekaronie 0e3 BbIIEIEHUS a30Ta: BOCCTAHOBICHHE JI0
apuiarupa3suHoB. A3ocoueranue. [lonydyeHne u npuMeHeHne a30CoeAMHEHNH.
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4.00beM yueOHOMH TUCHMTIUHBI

B 3aueTHEBIX B akanem.

Bunel yue6HoI paboThI €QUHULIAX yacax
OO01ast TPy10€eMKOCTh TMCHUILIHHBI M0 Y4eOHOMY IJIAHY 7,0 252
KonTakTHasi padoTa - ayiMTOPHbBIE 3aHATHS: 0,67 24
Jlexmm (Jlek) 0,17 6
[Ipaktrueckue 3ausatus (I113) 0,16 6
Jlabopatopusie 3ausarus (JI3) 0,33 12
CamocrositesbHas padora (CP): 6,08 219
CamocTosTenbHOEC H3YUYCHHUE Pa3ICTIOB TUCIIUILUIMHBI 6,08 219

KonTakTHas camocrositensHas pabora
Buabl KoHTpOJIA:

3auer: - -
KonrakTHas paboTa — mpoMe:KyTOYHasi aTTeCTalUs 0,25 0,4
IMoaroroBKa K 3K3aMeHy 8,6
B 3aueTHbIx B acTpos.
Bunet yueGHoi paboThI eIMHUIIAX qacax
OO0masi Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 7,0 189
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,67 18
Jlexumn (Jlek) 0,17 4.5
[Tpaktuueckue 3ansatus (I13) 0,16 4,5
Jlaboparopusie 3ansaTus (JI3) 0,33 9
CamocrositeabHas padora (CP): 6,08 164,25
CamocrosiTenbHOE U3YUYCHHUE Pa3/IeTIOB JUCIIUILIMHBI 6,08 164,25

KonTaktHas camocrosiTenbHas pabota
Buabl KOHTpOJIS:

3ayver: - -
KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTAlUsA 0,25 0,3
IToaroroBka K 3K3amMeHy 6,45

AHHOTanus pado4yel NPorpaMmMbl JMCHHUILIMHBI « Teopusi BepoSITHOCTH H MaTeMaTHYeCKas
craTucTuka B onorexHosorun» (51.B.05)
1.IleJb10 AUCHMIJIMHBI SIBJISETCS (OPMHUPOBAHUE Y CTYJEHTOB CHCTEMbI OCHOBHBIX TTOHS-
TUH, UCIIOJIb3YEMBIX JJISl IOCTPOEHUS BaXKHEHIIMX CTAaTUCTUUYECKUX MOJENEeH U METO/IOB OIuca-
HUS PA3JINYHBIX POLIECCOB.

2. B pe3yabTare M3ydYeHUs] JUCHUILUIMHBI 00ydaloluiics Mo mporpamme 0akaJjas-
puaTa J0JKeH: 00JaiaTh CIeIyIOIUMH KOMIETEHIUSMH: CIOCOOHOCTBIO OCYIIECTBIATH I0-
UCK, XpaHeHue, o0paboTKy M aHaiWu3 MHGOpPMALMU U3 Pa3IMYHBIX UCTOYHMKOB U 0a3 JaHHBIX,
NPEJCTaBIATh €€ B TpeOyeMoM (hopMaTe ¢ UCHOIb30BaHUEM MH(POPMALMOHHBIX, KOMIIBIOTEPHBIX
u cereBbix TexHonoruit (OIIK-1); cnocoOHOCTBIO K peanu3aluu U yIpaBIeHUI0 OMOTEXHOJIOTHU-
geckumu npoueccamu (IIK-2); roToBHOCTBIO OLIEHHBATH TEXHUUECKHE CPEACTBA U TEXHOJIOTHH C
Y4ETOM IKOJIOrMYeCKUX nocieacTsuit ux npumenenus (I1K-3);
3namb: OCHOBBI KOMOMHATOPHUKH, TEOPUU BEPOSITHOCTEH U MaTeMaTHYeCKOW CTaTUCTHUKH; MaTe-
MaTHYECKHE TEOPUU U METO/bI, JIEXKAIINEe B OCHOBE MOCTPOCHMSI CTATUCTUYECKUX MOJIENIed U TU-
II0TE3; OCHOBBI IPUMEHEHHNS CTATUCTUYECKUX MOZEIIEH U METO/IOB.

Ymemps: BpIOMpaTh CTAaTUCTUYECKUE METOJIbI, MPUTOIHBIE NIl PEIIeHUsT KOHKPETHOM 3ajauu;
BBISBJISITh CTATUCTUYECKUE 3aKOHOMEPHOCTH, JIEXKAIIUE B OCHOBE KOHKPETHBIX IPOLIECCOB; HC-
M0JIb30BAaTh OCHOBHBIE METOJIbl CTATUCTUYECKOW 00pabOTKH JaHHBIX; MPUMEHATh MaTeMaTH4e-
CKH€ 3HAaHUS HA MEKIUCLIUIUIMHAPHOM YPOBHE.

Braoemyw: (yHnaMeHTanbHBIMU OCHOBAMU TEOPUU BEPOSITHOCTEH; METOJAMHU CTaTHCTUYECKOU
00paboTKK HHpOPMALIUH.
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3.Kparkoe coaepxxanue u3y4aeMou JUCIHILIHHbBI

1. Teopust BeposiTHOocTeil. CiryyaiiHble BeJJMYUHBI M MX 3aKOHBI pacnpeaeIeHusl.

[Tpenmer teopun BeposiTHOCTeN. Cryyaiinbie coObITH. [IpoTnBOMONOXKHBIE cOObITHA. He-
3aBUcUMBbIe coObITUsA. OTHOCUTENBHAs yacToTa. Kilaccuueckoe U reoMeTpruecKoe OIpeaesieHue
BEPOATHOCTH. DJIEMEHTapHAasi TEOPHUS BEPOSITHOCTEN. MeToabl BeruMciaeHus: BeposaTHocTel. 1Ipo-
CTPAHCTBO JIEMEHTapHbIX coObITHH. Kilaccuueckoe onpeznenenue BepoaTHocTU. AnreOpa coObl-
THI: TEOPEMBI O BEPOSITHOCTU CYMMBI COOBITUH, MPOTUBOIIOIOKHBIX COOBITHI, CyMMa BEPOSITHO-
CTe HECOBMECTHBIX COOBITHH, 00pa3yroIUX MOJHYIO Tpynny. AKCHOMaTHYECKOE OIpeesIeHHEe
BEepOATHOCTH. CTaTUCTUYECKOE OIPENIETICHUE BEPOATHOCTU. Y CJIOBHASI BEPOSATHOCTH. TE€OpeMBl O
BEPOSITHOCTH IPOMU3BEIECHUS 3aBUCUMBIX U HE3aBUCUMBIX cOObITHH. [lonHas Be ol BEJMYMHBI.
JlucKkpeTHbIE U HENpPEPBIBHBIE CIIy4ailHblE BEIMYMHBI. 3aKOH paclpeiesieHus ClydallHON Beu-
yrHbl. QYHKIUA pacnpeeseHus, ee cBoiicTBa, rpaduk. [InoTHOCTD paciipenesieHus: HelpepbiB-
HOM cilydaliHOM BeIMYMHBI (IUIOTHOCTh BEPOSITHOCTH). DopmMyna ais BEpOSTHOCTU IONAJAHUS
HEMPEPHIBHOW CIIy4alHOW BEJIMYUHBI B TAaHHBIN MHTEPBaJl, BEIPAXKEHHBIN Yepe3 MIOTHOCTh BEPO-
ATHOCTH, TEOMETPUYECKUN CMBICI (hopMyibl. buHOMHANBHOE pacmpeneneHue. pacrupeneieHne
ITyaccona, paBHOMEpHOE paclpeiesieHue, HOPMAIbHOE paCIpPEIEIICHUE, SKCIOHEHIIMAIBHOE
pacnpeeneHue.

2. MaTtemaTH4ecKasi CTATHCTHKA.

[Tpenmer maremaruyeckoil craTUCTUKU. OCHOBHBIE 33[]aud MAaTEMaTHUYECKON CTATHCTUKU.
Bei0opounslit Mmetoa. Cratuctuyeckoe onucanue. Beibopku. I'nctorpamMma u MOJUTOH 4acToT.
Cratuctuyeckas (d3mmupuyeckast) GyHKIHS pacrpeneneHusi. BeIOOpoyHbIe XapaKTepUCTUKU |
ux pacnpezaenenus. CocrosarenbHble, 3(Q()EKTUBHbIE CMEIIEHHbIE U HECMEIEHHbIE OLICHKH Ia-
pameTpoB. CTaTUCTHYECKOE CpellHEe, CTAaTUCTUYECKash JUCIEPCUs U CTaTUCTHUYECKOE CpellHee
KBaJIpaTUYHOE KaK TOYEYHBIE OLICHKM HEU3BECTHBIX: MaTEMaTHYECKOIO 0>KMJAHUs, AUCIIEPCHUH,
CpPEIHEro KBaJpaTUYHOI'O OTKJIOHEHMs. JlOBepUTEIbHbIE MHTEPBAIbl U MHTEPBAJIBHBIE OLIEHKHU.
JloBepuTenbHbIE OLIEHKM HEM3BECTHOH BEPOATHOCTH MO OOJbIIMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTE€MaTH4YEeCKOro OXKMJAHUS IPU HEU3BECTHOM aucnepcuu. JloBepurenbHas OLEHKa
CpeIHero KBaJpaTHYHOro oTkiIoHeHus. Tounble BbIOOpouHbIe pacmpeaeneHus: CreroneHra (t-
pacnpenenenne), Gumepa-Caenexopa (F-pactipenenenue), [Tupcona (xz-pacnpez[eneHMe). [Ipo-
BEPKa CTaTUCTUYECKHUX rUnoTe3. MareMaTndecKue MeTO/Ibl IPOBEPKU CTATUCTUUECKHUX TUIIOTES.
DNEeMEHTBI TEOPUH KOPPEISALUU.

3. 3aki104eHHe.

Hcnonp30BaHnEe CTATUCTUYECKUX METO/IOB B IPAKTHUECKOM 1€ATEIBHOCTH.
4.00b¢M yueOHOH TUCHUILINHBI

B 3aueTHBIX B akanem.

Bupr yue6HOI paboThI eJUHUIIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 108
KonTakTHasi padoTa - ayIMTOPHbIE 3aHATHS: 0,28 10
Jlexruu (JIek) 0,14 5
[Tpaktuueckue 3ansatus (I13) 0,14 5
CamocrositensHas padora (CP): 2,61 94
CaMocTosTeTbHOE U3YUCHUE PA3JICTIOB TUCITUTUTHHBI 2,61 93,8
KonraktHas camocrositenbHast pabora 0,2
Buabl koHTpOJIA:
3auyer: 0,11 4

KonTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTAlUs - -
IoaroroBka K dK3aMeHy -

B 3aueTHbIX B actpos.
Bupl yue6HOI paboTh eTUHUIAX gacax
OO01asi Tpy10€eMKOCTb IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 3,0 81
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KonrakTHasi pa6oTa - ayAUTOPHbIE 3aHATHS: 0,28 7,5

Jlexmmm (Jlek) 0,14 3,75

[Mpaktuueckue 3ansatus (I13) 0,14 3,75

CamocrositesibHas padora (CP): 2,61 70,5

CaMocTosiTeTbHOE N3YUCHUE PA3/ICTIOB TUCITUTUIMHEI 2,61 70,35

KonTakTHas camocrositensHas pabora 0,15

Buabl KoHTpOJIA:

3ayer: 0,11 3
KoHTakTHasi paboTa — IpOMe:KYyTOYHAsI ATTeCTAIUS - -
IMoaroroBKa K K3aMeHy -

AHHOTAIUs padoyeil MporpaMMsbl TMCHUIJIHHBI «DU3HKO-XUMHYECKHE OCHOBBI OMOTEXHO-
Jornyeckux npouecco» (b1.B.06)

1. Ileab AUCHMIJIMHBI — 03HAKOMUTBCS C TEPMOJIMHAMUYECKON TeOpUel pacTBOPOB 3JIEKTPO-
JIMTOB U JIEKTPOXUMUYECKUX LieTel (rajJbBaHMUECKUX 3JIEMEHTOB), IIOHATh OCHOBHbIE KUHETH-
YECKUE 3aKOHOMEPHOCTH IIPOTEKAHUS XMMHUECKUX MPOLIECCOB, POJIb KaTaau3a Al XMMUUECKON
TEXHOJIOTHH.

2. B pe3yiabTare m3yueHusl IMCUHHUIJIMHBI 00y4YalouUMiicsl Mo mporpaMmme GakajiaB-
puaTa J0JKeH: 001alaTh CIEAYIOIMMU KOMIETEHIMSIMU: CIIOCOOHOCTBIO OCYLIECTBIIATDH I1O-
UCK, XpaHeHue, o0paboTKy M aHalnu3 MHPOPMALUU U3 Pa3IMYHbIX UCTOYHMKOB U 0a3 JaHHBIX,
NPECTaBIATh €e B TpeOyeMoM (hopMaTe ¢ UCTIOIB30BAHNEM HH(POPMAITMOHHBIX, KOMIBIOTEPHBIX
u ceteBblx TexHosoruit (OIIK-1); cnocoOHOCTBIO K peanu3ali U yIpaBJIeHUI0 OMOTEXHOJIOTU -
yeckumu mnpoueccamu (I1K-2); roToOBHOCTBIO OILIEHUBATh TEXHUYECKUE CPEICTBA U TEXHOJIOTHH C
y4ETOM IKOJOTHYeCKHX mociencTBuil ux npumenenus (I1K-3);
3nams: OTIIMYUTENbHBIE OCOOCHHOCTH B IOBEJACHHM PAcTBOPOB 3JIEKTPOJIUTOB, CBSI3aHHBIE C
POXOXKJICHUEM 3JIEKTPUYECKOI0 TOKA; TEOPHIO TaJIbBAHUYECKUX SIBICHUM; TEOPUH KHUHETHUKH,
IyTH TEOPETUYECKOTO pacueTa CKOPOCTEH XMMUYECKUX PEeaKlUid U OTpaHUYEHUS] B IPUMEHHUMO-
CTH PacuUeTHBIX METOJIOB; OCHOBBI TEOPUH (POTOXMMHUYECKHUX M LEMHBIX PEAKIHUHA, 0COOCHHOCTH
UX CTaJUHHOIO NPOTEKAHUS U YCIOBUS OCYIIECTBICHHS; OCHOBHBIE UEPThl TOMOT€HHOT'O U reTe-
POTE€HHOr0 KaTaiau3a, IPUYUHbl YCKOPEHUS XUMUYECKOT0 Ipoliecca B MPUCYTCTBUN KaTalln3aTo-
pa.

Ymemsb: npUMeEHATh KOHIYKTOMETPUUECKHE U NOTEHIIMOMETPUYECKHE U3MEPEHUS I OIpelie-
JICHUS] TEPMOJUHAMHYECKUX (PYHKIMH XMMUYECKUX peaKlui, KOHCTAHTbI IUCCOLMALINN, TIPOU3-
BEJICHUS pacTBOPUMOCTH, pH pacTBOpOB M T.A.; IPUMEHATh TEOPETUUECKUE 3HAHUSA U DKCIIEPU-
MEHTaJIbHbIE METOJIbl HCCIEeN0BaHusl (U3MUYECKON XUMUU JJISl PElIeHHs] BOIPOCOB, BO3HUKAIO-
IIMX MPU U3YYEHUU KUHETUKH XMMHYECKUX PEaKLUi; IPOBOANUTH aHAJIN3 U KPUTUYECKU OLEHU-
BaTh MOJIyYE€HHBIE SKCIIEpUMEHTANIbHbIE TaHHbIEe, 000011aTh U /1eJaTh 00OCHOBAaHHBIE BBHIBOJIBI HA
6a3e MPOBEACHHBIX OIBITOB.
Braoemu: KOMITJIEKCOM COBPEMEHHBIX AIEKTPOXUMUYECKUX METOJOB MCCIEA0BaHUS JUIsl Olpe-
JIEJIEHNs] TEPMOAMHAMHUUYECKUX XapPAKTEPUCTUK NIEKTPOJIUTOB U XMMHUYECKHUX PEaKLUN; METOIa-
MU OIpezeNieHus] MOPAIKa U CKOPOCTH peaKlUU, YCTAaHOBJICHUS JTUMUTHUPYIOIIEH CTaauu U Me-
XaHU3Ma U3y4aeMOM XMMHUYECKOW pEakllM{; HaBbIKAMM COCTABJIECHMS T'aJIbBAHUYECKUX DJIEMEH-
TOB JIJIsl LIeJiel ompeieleH sl TEPMOJUHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHUS HC-
CIIEyeMOM peaklUy; 3HaHUSMH OCHOBHBIX 3aKOHOB XMMMUYECKON KMHETHKH, BIMSHHUS pa3ind-
HBIX ()aKTOPOB (TeMIIepaTypbl, 1aBICHUS, KaTalu3aTopa) Ha CKOPOCTh XMMHUYECKOH peaklnu.
3.KpaTkoe coaepxanue IUCHMIIIMHBI

Pacmeopuvl r3nekmpoaumos. Dnektpocratuyeckas teopus Jlebas-Xrokkens. Pacuer aktus-
HOCTH U CPEHUX MOHHBIX KOO(PPHUINEHTOB aKTUBHOCTH CHJIBHBIX 3JIEKTPOJIUTOB B pa3-
0aBJICHHBIX Y KOHIIEHTPHUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOUW KOHIIEHTPALUH. Y I€Jb-
Hasi U MOJISIpHAs 3JIEKTPUYECKUE MPOBOAUMOCTH. CKOpPOCTh BUKEHHUS U MOJBHKHOCTH MOHOB.
[IpenenbHbIE MOJSIPHBIE AJIEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBHCHMOIO JIBH)KEHUS HOHOB
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Konbpayma. [IpuMeHeHne n3MepeHnil JIEKTPUYECKON MPOBOUMOCTH JJIsI ONIPEICTICHUS CTEIe-
HU 1 KOHCTAHTBI IUCCOLUAIINN CJIA0BIX IEKTPOIIUTOB.

Inekmpoxumuueckue cucmemul (yenu). BOSHUKHOBEHUE CKAYKa IOTEHIMAJIa HATPAHULIE
pa3nena npoBoaHukoB | u Il pona. J|BolHON 31€KTpUUYECKUN CIIOH. DNEKTPOABIDKYILAsA cuia
raJIbBAHUYECKOTO 2JIEMEHTA, 3JIEKTPOIHBIA NoTeHIuan. TepMoanHaMudecKkas TeOpus TajJbBaHU-
4eCKUX sIBJICHUH, ypaBHeHHe HepHcra. Dnekrpoxumuyeckas ¢opMa OCHOBHOTO ypaBHEHHS Tep-
MOAMHAMUKH, TemneparypHbiid kodddumuent I/C. Dnexrpoasl I u Il pona, ra3oBbie U OKUCITH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE IEKTPOAbl. THUIIBI FAJIbBAHUYECKUX IEMEHTOB: XUMUYECKHUE, KOH-
LIEHTPALMOHHbIE, C IEPEHOCOM U Oe3 nepeHoca. XMMUYECKHe UCTOUHUKHU TOKA, TOIJIMBHbIE 3JIe-
MEHTBI.

Xumuueckaa kunemuka. CKOpOCTb XUMUYECKOW peaKklMi, KOHCTAHTA CKOPOCTH, MOPSII0K
U MOJIEKYJISIPHOCTb peakuuu. Kunetnka HeoOpatuMelx peakuuil 1-ro, 2-ro, 3-ro U HyJI€BOIO I0-
psnkoB. uddepeHunanbable 1 HHTErPAIbHbIE METO/IbI OIpeaesieH s nopsiika peakuuu. Ciox-
Hble peakuuu. [IpuHINMT HE3aBUCUMOTO MPOTEKAHUS AIIEMEHTApHBIX peakuuil. OOpaTuMble, ma-
paJlJIeNIbHBIE U MOCIIEI0BATEIbHbIE PeakuK 1-ro nopsaka. Bnusaue temnepaTypsl Ha CKOPOCTh
peaxmun, npudimxkennoe npasuwio Bant-I'opda. YpaBuenne Appenunyca, muddepeHnuanbHas u
UHTErpaibHble POpPMbI ypaBHEHUS. DKCIOHEHIMaNbHas (hopMa ypaBHEHUsI AppeHuyca. DHeprus
AKTHUBALIMU U NMPEAIKCIOHEHIUAIBHBIN MHOXKUTENb. Teoprun XUMUYECKOH KUHETUKHU: TEOPUS aK-
TUBHBIX cOyJapeHuil u teopus nepexoaHoro coctosHus TIIC (aKTUBMPOBAHHOIO KOMILIEKCA).
DOHTANBNUSA ¥ SHTPONUS akTHBanuU. DOTOXMMUYECKHE peaKIuu. XUMHUYECKHe u (GoTodusmye-
CKUE CTaJuM, BTOpUYHBIE mpouecchl. Kuneruka doroxumuueckux peakuuid. CeHcHOMIU3upo-
BaHHBIE (POTOXUMHUECKUE peakiuu. LlenmHple peakiuy, MEXaHW3Mbl 3apOXKACHUS, PA3BUTHUS U
oOpbiBa 1enu. Hepa3BeTBiieHHbIE U pa3BETBICHHBIE LIEMHbIE peakiuu. BeposTHocTHas Teopus
Ppa3BETBIECHHBIX peakuui. IIpenenpHbIe SBICHUSA B LENHBIX PEAKLNAX, HWKHUM U BEpXHUM Ipe-
JIEJIbI BOCIIJIAMEHEHHS.

Kamanu3s. I'0MOreHHBIN U reTepOoreHHbld Karanu3. OCHOBHBIE 3aKOHOMEPHOCTU KaTallW-
TUYECKUX peakUuil. BiausHue karaansaTopa Ha TEPMOJMHAMUYECKUE U KUHETUYECKHUE IapaMeT-
pbl peakiuu. CeneKTUBHOCTh KaTajau3aTopa, KaTaJuTHYecKas aKTUBHOCTb. |'OMOreHHBIM KaTa-
mu3. CIUTHBIA U pa3fenbHbId MEXAaHU3Mbl KaTAIUTUYECKOTO NEHCTBUS. DHEPreTUUECKUE JHa-
rpaMMbl B3aUMOJICHCTBUSl pEareHToB C Karaiau3aTopoM. OOmui U cnequpuyeckuii KUCIO0THO-
OCHOBHOMH Karanu3. KaTtanms koMIuiekcaMy NMepexoaHbIX MeTaioB. @epMEHTaTUBHBIN KaTalln3.
['ereporennsiii katanu3. TUIIBI T€TEPOTEHHBIX KaTAIM3aTOPOB. 3aKOH JIEUCTBYIOMIUX TTOBEPXHO-
creil. KuHeTrnka reTeporeHHbIX peaKiuii.
4.00b€M yueOHOM TUCUMILTUHBI

B 3aueTHBIX B akagem.
Bunsl yueOHoI paboThI €AMHUIIAX qacax
OO0mas Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY IJIaHy 6,0 216
KonTakTHas padoTa - ayIMTOPHBIE 3AHATHS: 0,28 10
Jlexruu (JIek) 0,14 8
[Tpaktuueckue 3ansatus (I13) 0,14 10
JlaGopaTtopusie 3ansatus (J13) 10
CamocrositesibHas padora (CP): 4,97 179
CaMocCTOsATENbHOE U3YUEHUE PA3AEIOB TUCIUIUIMHBI 4,97 179
Buabl kKoHTpOJIA:
3auer: - -
KonrTakTHas padora — mpoMe:KyTOYHAasi aTTecTanust 0,25 0,4
IMoaroroBka K IK3aMeHy 8,6
B 3aueTHBIX B actpomn.
Buner yue6HOM paboThl eIMHUIIaxX yacax
OO0mas Tpy10eMKOCTh AUCHMIIMHBI 10 Y4eOHOMY IIAHY 6,0 162
KonTakTHas padora - ayIuTOpPHbIE 3aHATHS: 0,28 7,5
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Jexmun (Jlek) 0,14 6
IMpakTuueckue 3anstus (I13) 0,14 7,5
JlabopaTopHbie 3ausaTus (JI13) 7,5
CamocrositeibHas padora (CP): 4,97 134,25
CamocTosiTeIbHOE N3yUeHHe Pa31e0B TUCIUTIITHHBI 4,97 134,25
Buabl koHTpOJIA:

3auer: - -
KonTakTHas padoTa — NpOMeKyTOYHAsI aTTeCTAlUS 0,25 0,3
I[MoaroroBka K IK3amMeHy 6,45

AHHoOTanus padoyeil mporpaMmmal JucuuInHbl « HaueprareabHasi reomeTpust 15 OM0-
TexHoJoros» (b1.B.07)

1.1lean AMCHUIIHHBI:

®dopmupoBaHue M pazBurhe kommereHuil B coorserctBun ¢ ®I'OC BO u obpasosa-
TEJIbHOM IpOrpaMMoii, NpuoOpeTeHre CTyACHTaMH 3HaHUIl B 00JIaCTH HauepTaTesIbHOW IeoMeT-
pUM ¥ WH)XEHEPHOW TpaduKH, OCBOCHHE OCHOBHBIX IMOJIOKEHHH pa3pabOTKH MPOEKIIMOHHBIX
YyepTexkel, IPUMEHsIEMbIX B UHKEHEPHOH MPAaKTUKE, pa3BUTUE MIPOCTPAHCTBEHHBIX MPEICTaBIIC-
HUH, HEOOXOIUMBIX B KOHCTPYKTOPCKOH padorte.

2. B pe3yabTare M3y4YeHUs IMCHMILUIMHBI O0y4YalOUIMICA MO NMporpaMMme 0akaJjas-
puaTa J0JKeH: o0siafaTh CIEIYIOLMMHM KOMIETEHLHUSMH: CIIOCOOHOCTBIO K peayl3alud U
ynpasieHuto ouorexHonoruueckumu mpoueccamu (I1K-2); roToBHOCTBIO OllEHMBATh TEXHHYE-
CKHE CPEJCTBA U TEXHOJOTHH C YYETOM DKOJIOIMYECKUX mociencTBuil ux npumenenus (I1K-3);
CIIOCOOHOCTBIO OOECIeunBaTh BBIIIOJIHEHUE MTPaBHJI TEXHUKU 0€3011aCHOCTH, TPOU3BOICTBEHHON
CaHMTapuu, noxkapHoi Oe3omacHocTH U oxpanbl Tpyda (IIK-4); BnageHneM OCHOBHBIMH METO-
JaMH U MpUeMaMH IPOBEICHMS IKCIIEPUMEHTAIbHBIX MCCIEOBAaHUM B CBOEH IMpodeccroHallb-
HOW 00J1aCTH; CIIOCOOHOCTBIO NMPOBOAUTH CTaHJIAPTHBIE U CEPTU(UKALMOHHBIE UCIBITAHUS Chl-
Ppbsl, TOTOBOM MPOJYKIMH U TexXHoJorndeckux npoueccos (I1K-9);
3namub: OCHOBHBIE 3aKOHBI T€OMETPUUECKOTO (POPMUPOBAHMSL, IOCTPOCHUS U B3aUMHOI'O Tiepe-
CEUEHHUS MOJIEJIEH MIIOCKOCTH U IPOCTPAHCTBA, HEOOXOAUMBIE JIJIsl BHIITOJIHEHUS
U YTEHMsI YepTeKel KOHCTPYKLUM, PEIIEHUE MO3UIMOHHBIX, METPUYECKUX 3a/a4, BBIIIOIHEHHE
pPa3BEPTOK IMOBEPXHOCTEH; MPEUMYIIECTBA IpapUUECKOro crocoda mpeacraBieHus uHdopma-
1y, rpagudeckue Gopmbl, TPAMMaTHKY;

Ymems: BociprHUMaTh ONTHMaIbHOE COOTHOLIEHHE YACTEH U LEJI0r0 Ha OCHOBE IrpapuuecKkux
MoJieniel, MPaKTUYECKH peau3yeMbIX B BHJIE UepTekKel KOHKPETHBIX TPOCTPAHCTBEHHBIX 00b-
€KTOB; UCIIOJIb30BaTh YEPTEIK, TEXHUUECKUI PUCYHOK JUIsS TPaHUUECKOro MpeICTaBIeHNs TEXHH-
YEeCKUX peleHuit; ncnoab3oBatk cTangapTsl ECKJI, KOHCTpYKTOPCKYIO JOKYMEHTALUIO (Uep-
TESKHYIO M TEKCTOBYIO) B IPOU3BOICTBEHHOM, MPOEKTHON U UCCIIEI0BATENHCKOM padoTax;
Brnademwb: 0OCHOBHBIMH MTOHATUSMH, CBA3aHHBIMHU C Ipa)uuecKUM NpecTaBIeHreM HHpOpMaLuu
rpaduueckuMy cnocobaMu perieHus MeTPUYECKUX 3a/1a4 MPOCTPAHCTBEHHBIX OOBEKTOB Ha Yep-
TeXax, METOAaMHU POELUPOBAHUS U H300pakeHHsI TPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH
MPOEKIINH.

3.Kpartkoe coaepxanue JUCHMIIHHBI

IIpenmer HauepraTenbHON reoMmerpuu. Buasl npoenupoBanus. KoMIIEKCHBIH uepTexk
TOYKHM Ha 2 ¥ 3 IIOCKOCTU MPOeKIUil. CBA3b CUCTEMBI IUIOCKOCTEH MPOEKIUN C CHCTEMOMN IIpsi-
MOYTOJIbHBIX KoOopanHaT. KoMmiekcHbl yeprex npsamoil. IIpsimble ¥ Ma0ckocTH, 4acTHOTO IO-
noxenus. OnpeneneHre HaTypalbHOM BEIMYMHBI OTpe3ka. B3auMompuHaIeKHOCTh TOUKH U
npsiMOM. ['aBHBIE JIMHUM TUIOCKOCTH. B3auMHOE pacmnosokeHue IByX HpsMbIXx. OmnpenencHue
BUJUMOCTH Ha KOMILUIEKCHOM dYepTexe. B3anMHoe pacronoxkeHne NpsIMON U MIIOCKOCTH, JBYX
wiockocTel. IlepneHauKyIspHOCTh NPSAMOM M IUIOCKOCTH, ABYX IPSMBIX, JIBYX IIJIOCKOCTEH.
CrniocoOb1 mpeoOpa3zoBaHus KOMIUIEKCHOTO yepTexa. Crocod BpaleHUs] BOKPYT MPOESUPYIOIINX
npsaMbix. Crioco® BpalieHus: BOKPYT MNpsiMOM ypoBHs. [lnockomapaiienbHoe IepeMeleHue.
Crnioco0 3aMeHBI mIockocTelt npoekiuii. OCHOBHBIE 3a/1a4M, PelaeMble CTOCOOOM 3aMEHbI
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mIockocter mpoekiuii. Kpussie muann u noBepxHoctu. OOpazoBaHue, 3ajaHue U U300paKEHHE
noBepxHocTell. IloBepxHOCTH BpamieHus: KoHyc, chepa, unimuap, Top. Ilepeceuenne nosepx-
HOCTH C IJIOCKOCThIO. Ilepeceuenne nosepxHoctu ¢ nuHuel. llepeceuenne nosepxuocreil. Me-
TOJ CeKyluX IutockocTei. [lepecedenne moBepxHocTeid. Meroa kKoHIEHTpudeckux chep. Me-
TOJ KOHIEHTpu4eckux chep. Meron sxcueHTpudeckux chep. AKCOHOMETPUYECKUE MPOCKIUH.
4.00beM yueOHOM TUCHMILIUHBI

B 3aueTHBIX B akanmewm.

Bupl yueOHO# paboTh eIUHNIaX qacax
O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 0,55 20
Jlexuun (Jlek) 0,11 4
[Ipaktrueckue 3ausatus (113) 0,22 8
Jlabopatopusie 3ansarus (J13) 0,22 8
CamocrositeabHas padora (CP): 2,33 84
CamocTosTenbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLUTHHBI 2,33 83,8
KonraktHast camocrosiTenpHas pabora 0,2
Buabl koHTpOJIA:

3ayger: 0,11 4
KonTrakTHasi padoTa — NPOMEKYTOYHAS aTTeCTANMS -

I[MoaroroBka K IK3amMeHy -

B 3auerHbIx B acTpos.

Bunsl yueOHOI paboThI eIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JUCIHILIMHBI 110 Y4eOHOMY IVIaHY 3,0 81
KonTakTHas padoTa - ayIuTOPHbIE 3aHATHS: 0,55 15
Jlexruu (JIek) 0,11 3
[Tpaktuyeckue 3ansatus (I13) 0,22 6
Jlaboparopusie 3ansaTus (JI3) 0,22 6
CamocrositeabHas padora (CP): 2,33 63
CaMoCTOsATENbHOE U3YUYEHUE PA3ACIOB IUCHUTIIMHbI 2,33 62,85
KoHnTtakTHas camoctosTenbHas pabota 0,15
Buabl kouTpoOJIA:
3auer: 0,11 3

KonTakTHas paboTa — mpoMe:KyTO4YHasi aTTeCTAlUsA - -

IToaroroBka K 3k3amMeHy -

AHHOTanus pado4yel NporpaMmMbl JMCHHUILIMHBI «OCHOBBI IPOCKTHPOBAHUS H 000py10Ba-
HHe OnoTexHoJioruyeckux npoussoacTs» (b1.B.08)

1 Heab aucuunauabl "OCHOBBI MPOEKTUPOBAHUS M 00OPYAOBaHUE MPEANPUITUH OHO-
TE€XHOJOTMYECKON MPOMBIIIIEHHOCTH" - 03HAKOMJIEHHE CTYJEHTOB C OCHOBAMHU MPOEKTHUPOBAHUS
HOPEANpUATHA MUKPOOHOIOTMYECKOTO CHHTE3a U OTJENBHBIX CTAUi TEXHOJIOTHYECKOT 0 Ipoliec-
ca, o0OyyeHue CTYJACHTOB HaBbIKaM pacueTa CHEeIHaJIbHOM ammapaTypsl JUIsi OMOTEXHOJIOrHYe-
CKUX IMPOU3BOJCTB U (popMupyeT y Oyaymmx OakagaBpoB KOMIUIEKCHBIM MMOJXOJ K paccMOTpe-
HUIO KOHKPETHBIX OMOTEXHOJIOTMYECKUX HJIM SKOOMOTEXHOJIOIMYECKHX BOINPOCOB, BCTAIOIIUX
nepes OMOTEXHOIOTOM.

2 B pe3yabTare H3y4eHHMs AUCUMILIMHBI 00y4yaloluiicsi Mo mporpamme 0akajias-
pHaTa JoJKeH: 00JafjaTh CIEAYIOIMMU KOMIIETEHIIUSMH: CIIOCOOHOCTHIO U TOTOBHOCTHIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHIHMIUIMH B MpO(ecCHOHANbHOU aes-
TEIbHOCTH, IPUMEHSITh METO/Ibl MAaTEMaTHUECKOTO aHaJIN3a U MOJEITUPOBAHUS, TEOPETUIUECKOTO
U skcnepuMenTanbHoro uccnepoBanus (OIIK-2); ciocoOHOCTBIO K peanau3aluy U yIpaBIeHHIO
ouorexnonorndeckumu mporeccamu (I1K-2); cmoco6HOCTRIO paboTaTh ¢ HAYYHO-TEXHUYECKOM
uHpopMalrel, UCIO0Ib30BaTh OTEUECTBEHHBIM U 3apyOeKHBIH ONBIT B MPOoQecCHOHANbHON aes-
tenpaoctu (ITK-8);
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3nams: TONXOABI K TPOEKTUPOBAHHIO OHWOTEXHOJIIOTMYECKUX IMPOU3BOCTB; OCHOBHOE
000py/IOBaHHE M METOIBI €ro pacyera, KpUTEpUH BbIOOpa M OLEHKHU 3(PPEKTUBHOCTH pPabOTHI
000pyOBaHUs, TEOPETUYECKHE OCHOBBI MPOLIECCOB;, OCHOBHBIC MPHUHIMUIBI OpraHU3aLUU
OMOTEXHOJIOTHYECKOTO TPOU3BOJCTBA, €r0 HEPAPXUYECKYI0 CTPYKTYpy, METOIbl OIICHKH
3¢ (HeKTUBHOCTH MPOU3BOJICTBA; CIIOCOOBI MOATOTOBKU 000OPYAOBAaHUS M KOMIIOHEHTOB ChIPbSI JJIsI
BEJICHUS TEXHOJIOTHMYECKOTO MPOIIecca; SKOHOMUUECKHE KPUTEPUU ONTHUMHU3AIMH TPOU3BOJICTBA;
OCOOCHHOCTH MOJICTMPOBAHUS, MACIITAOMPOBAHUS U ONTHUMH3AIUN OMOTEXHOJIOTMUYECKUX CXEM
U TPOIIECCOB; OMOXUMHUUYECKUE, XUMUYECKHE U (PHU3UKO-XUMUYECKUE MPOIIECCHI TPOTEKAOIIUE B
OnopeakTopax; MOJENU pa3IWYHBIX TUIIOB OHWOPEAKTOPOB, UX T'HAPOJUHAMUYECKHE,
MAacCOOOMEHHBIE XapaKTEPUCTUKU; METOABl M PEKHUMBI KyJIbTUBUPOBAHUS, allapaTypHOE
o(opMIIEHHE TPOLIECCOB Pa3/IesIeHNss MHOTOKOMIIOHEHTHBIX CHCTEM;
Ymemns: pa3pabaTbiBaTh TEXHOJIOTHYECKYIO CXEMY OMOTEXHOJIOTHYECKOTO MPOLEcca; MPOBOIUTh
pacueT MaTepuaJbHBIX U DHEPreTUUECKUX OalaHCOB; BBIOpPATh U CKOMIIOHOBATh 00OPYyIOBaHHE
JUTSE KOHKPETHOTO TTPOM3BOJICTBA; MIPOBECTH OIECHKY 3()DPEKTUBHOCTH HCIIOJIB3yeMOTO 000pYyI0-
BaHUs; COCTABISATh TEXHUKO-DKOHOMUYECKOEe 000CHOBAHME MTPOEKTa B COOTBETCTBUU CO CTaHAAp-
TaMU; PEryJIupoBaTh OMOTEXHOJIOTHUSCKUN TIPOIECC O JOCTHKCHUS ONTHMAIBHOTO COCTOSTHHSI
1o kputepusiMm 3pHEeKTUBHOCTH; PaCCUUTHIBATH OCHOBHBIEC MIPOIECCHI Pa3/ieICHUs] MHOTOKOMIIO-
HEHTHBIX CHCTEM; TOJIb30BAThCS CPEACTBAMH KOHTPOJIBHO-U3MEPUTEBHON armapaTypsl, COBpe-
MEHHBIMU MPOTPAMMHBIMHU CPEJCTBAMH Mepefadyd JaHHBIX, TUCTAHIIMOHHOTO JOCTYNa U KOH-
TPOJIS; MCIIOB30BATh CTAHJAPTHI U JIPYTHe HOPMATUBHBIC JOKYMEHTHI MIPH OIICHKE, KOHTPOJIE
KayecTBa M CepTU(UKALUU ChIPb U MPOIYKIMH; BHIOPATh PAIMOHATBHYIO CXEeMYy OMOTEXHOJIO-
TUYECKOT0 MPOM3BOJICTBA 33IaHHOTO MPOYKTa, OLIEHUBATh TEXHOJOTHYECKYIO 3(PPEKTUBHOCTH
MIPOU3BOJICTBA.
Braoemw: MeTonamu pacueTa OCHOBHBIX CTaJHMi TEXHOJOTHYECKOW CXEMbl, OMOTEXHOJIOTHYE-
CKOT'O IpOoIecca; METOAaMH OYMCTKU U CTEPUIIM3AINHN BO3AYyXa, U MUTATENbHBIX CPeld; METOAaMHU
pacdera OCHOBHBIX MAaCCOOOMEHHBIX XapaKTEPUCTUK OMOTEXHOJIOTHIECKOTO 000PYIOBAHHUS; Me-
TOJIaM{ pacueTa OCHOBHBIX IPOILIECCOB Pa3AENEHUS MHOTOKOMIIOHEHTHBIX CHUCTEM; METOAaMH
OIICHKHU 3(PPEKTUBHOCTH OMOTEXHOJIOTHIECKOTO MPOIECCa; OCHOBHBIMU 0a3aMH JTaHHBIX U MPO-
TPaMMHBIMH 00O0JIOYKaMU [IJIsl OpraHU3alliu MPOU3BOJICTBEHHOTO IMPOIIECca; METOJaMU TpOBe-
JICHUS CTaHJIAPTHBIX UCTBITAHUHN 10 OINPEICTICHHUIO MTOKa3aTele (PU3NKO-XUMHYESCKHX CBOHCTB
CBIPbSl U TPOAYKILHU; METOJIAMU TEXHUYECKOTO KOHTPOJS MO COOIIOACHHUIO TEXHOJIOTUYECKOM
JUCITUTUIMHBI B YCIIOBUSX JICHCTBYIOIIETO OMOTEXHOJIOTHIECKOTO IMTPOU3BOJICTBA.
3 Kpartkoe conep:xanue JUCHHINIHHbI
Beeoenue. 3anaun u conepkanne JUCHUTUIMHBL. CBA3b ¢ OOMIETEXHUUYECKUMU U CHIEIUATbHBIMU
JTUCITUTLINHAMHU.
Mooyne 1. Ocnoebt npoeKmupoeanus npeonpuAmMuUl OUOMEXHOI02UYUECK020 npogui.
CocraBieHrne TeXHUKO-9KOHOMHYECKOTO OOOCHOBaHUS MPOeKTa. TeXHUYeCKUui MpoeKkT. MeToabl
pa3paboTKHU TexXHOJOrn4yecko cxeMpl. CpaBHEHHE allbTEPHATUBHBIX PEUICHHM IO Kaxaoi
cranuu. CTaauud XpaHEHHs W Pa3MHOXKEHHS TOCEBHOTO MaTrepHala, IOATOTOBKH CBIPbS,
MPUTOTOBJICHUS TIMTATEIBHBIX CpEJ, CTEPHIM3alMHA IOTOKOB W 00opymoBaHus. Pabouune
yepTerku. Pacdyer TexHomormdecknx cxeMm. OCHOBHBIE CBEIEHHUS O MpaBUiIaX OpraHU3aIUU
npousBojcTBa (GMP u oreuecTBennsiit ctanmapt PJ]64-125-91).
Mooyne 2. Teopemuueckue 0CHOGbL: MAMEPUATLHBLIL U IHEPZEMUYECKUIL DATIAHCHL npOUecca
ouocunmesa, menno-maccoobmennvie npoueccol cmaouu pepmenmayuu. CTEXUOMETPUS
MHUKpPOOHOJIOTHYECKOTO CHHTe3a. MeToasl pacuera CTEXHOMETPHUYECKHX Kod()(HUIIMEeHTOR.
[Topsimok cocTaBieHHs MaTepUaIbLHOTO Oananca OMocruHTe3a. Temnora Ku3HeASSI TENbHOCTH.
BrusitHue ycrmoBMil KyJIbTHBHPOBAHUS Ha TEIUIOBBIICIICHHE, BEIMIMHY SKOHOMHYE- CKOTO
kodp¢uiMeHTa W CTeNneHb yTunusanuu cyoctpara. [lotpebrneHue Kuciaopoga MHUKPOOP-
raau3MamMu. Maccornepeada KHCIIopoia OT Bo3ayxa k omomacce. KoHIleHTpallMOHHBIC MBI 110
KHUcIopony. Macconepenada yriekuciaoro raza. MaccooOMEHHbBIE XapaKTepUCTHKU (epMeH-
Tepa. Pacuer o6pemMHOr0 K03 dhuireHTa Macconepeaadn.
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Mooyns 3. Ilpakmuka nposedenus OUOMEXHOI02UUECKUX NPOUECCO8: CIEPUNUZAUUA
MEexXHOI02UYeCKUX NOMoOKO08, AIpupoeanue u nepemeuiueanue (QepmeHmayuonHnou cpeovl,
nenooopaszoeanue u nemozauienue 6 npouecce Kyabmueuposanus. CrnocoObl CTepUIH3ALUN
xunkocterd. Tepmuyeckast crepunmsanus. Kuneruka rubens MUKpOOPraHU3MOB. Brusiaue Tem-
neparypbl. Kpurepuu crepunusanuu. Ilepuoanueckas u HempepbiBHas crepuimnzanus. Paspa-
00TKa TEXHOJOTHYECKUX CXEeM CTepwiM3anuu xunkocred. Crepunmzanus Bo3ayxa. OcoOeHHO-
CTH cTepwin3yoleld GpunpTpanuu Bo3ayxa. TeXHOIOrHUYEeCKHE CXEMBbl CXKAaTHSl U OUYHUCTKH BO3-
nyxa. Ctepuinzanusi 000pyI0BaHus, 1EKOHTAMUHAIMS BO3/lyXa B MPOU3BOJCTBEHHBIX MTOMEIIE-
Husix.Mertonbl aspupoBanusi B ¢epmentepax. OreHka ypoBHs aspupoBaHus. IlepememnBanue
npu ¢pepMeHTauu. Buasl mepeMenmBanus: MEXaHHYECKOE, THEBMATHYECKOE U KOMOMHUPOBAH -
HOE.

[TenooOpa3oBanue u nenoramenue. [lenooOpaszyromias criocooHocTh. CpaBHEHHE Me-
TOJIOB NIEHOTAIICHUS: XUMHYECKHEe, MEXaHUYeCKUE, KOMOMHUPOBAHHBIE U TEXHOJIOTUYECKUE.
Mooyns 4. Knaccuguxayus, évio6op u pacuem ocHo8H020 (hepmenmayuoHH020 000Py006aHUA.
®epMeHTaIIMOHHOE 000PYA0BaHKE, ero Kiaccu(UKalys, BHIOOP KOHCTPYKIMOHHBIX MaTEPUAJIOB.
CpaBuenue QepmentepoB. Kputepun BbiOopa QepmeHTepa ajsi KOHKPETHOTO MPOHM3BOJICTBA.
Meroapl  ompeaeneHus  BeNMUMHBI  KodQduIMeHTa Maccomepenaud. MopaenupoBaHue
dbepmMeHTEPOB.

Mooyns 5. Tunosvie mexnonozuueckue cxemol, 60RPOCHL peaiu3ayuu.

51  Ananuz munoevix mexHoN0ZUUECKUX CXeM, MOOeAUPOSaHue, macuimaduposanue
ouomexunonocuueckux  npoyeccog. CHUHTE3  TEXHOJOTMYECKMX  CXEM;  OCOOEHHOCTHU
MOJICITIMPOBAHMSI, MACIITAOMPOBAHUS X ONITUMH3AINN OMOTEXHOJIOTUIECKUX CXEM U ITPOIIECCOB.
52. Pacuem u annapamypnoe o¢opmnenue OOnOJIHUMENbHBIX CHMAOUIl, NPOUECCO8
Ppazoenenus MHOZOKOMROHEHmMHbIX cucmem. Pacder u anmaparypHoe o(opMIIEHHE MTPOIECCOB
pa3fiesieHuss MHOTOKOMIIOHEHTHBIX CHCTEM: pAcCTBOPEHHS, KpUCTAIIU3AlUU, aJICOPOIIHH,
abcopOumu, MOHHOTO 00MEHa, IKCTPaAKIUH, (IOTAINH, (DIOKYIALIUH, OCAXKICHH, (GUIBTpALINY,
MEMOpaHHOTO pa3JeieHHs], Ccemapaluil M IeHTPU(GYTUPOBaHUSA, BaKyyM-BBIIAPKH, CYIIKH,
anmaparypHoe opOopMIICHHE CTa Uil IpreMa, XpaHeHHs, JO3UPOBKH U TPAHCIIOPTHUPOBKH CHIPHSI.
53. Kpumepuu  onmumuszayuu  O6uomexmnonozuyeckux  npoyeccog.  CTPYKTYpBI
MaTeMaTUYeCKUX MOJENed  TNPOU3BOJACTBA; SKOHOMHYECKHE KPUTEPUU  ONTUMM3ALUU
npou3BojcTBa. OCHOBHBIE 0a3bl JaHHBIX W IPOrpaMMHBIE OOOJIOUKH JJIsl OpraHu3aluu
IIPOU3BOJICTBEHHOTO IIPOLECCA.

54. Memoowvt u npubopvl 011 ananuza u KOHMPOAA OUOMEXHOTIOZUYECKUX NPOUECCOs,
COGPEMEHHbIE NPOZPAMMHbBIE CPEOCMEA OpP2AHU3AUUU  NPOU3BOOCMEEHHO20 npoyecca.
KonTtpons u aBromMaruzanusi (epMEHTAIlMOHHBIX TIPOIECCOB M MPOLIECCOB Ppa3J/ICICHHUS.
H3mepsiemble 1 aBTOMATHYECKU PETyIUpYeMbIe MapamMeTpbl. TUIBI U OCHOBHBIE OCOOEHHOCTH
U3MEPUTENIbHBIX YCTPOWCTB, CpPEACTB KOHTpoJs 1o MecTy. CoBpeMeHHbIe NpOrpaMMHbIE
Cpe/CcTBa Mepeayu TaHHbIX, TUCTAHIUOHHOTO JOCTYIa U KOHTPOJIS.

4. O0beM yueOHOH TUCIUTITUHBI

B 3aueTHBIX B akazewm.
Buner yae6HOM paboThI eMHNIIAX gacax

OO0masi Tpy10eMKOCTh JUCHUILVINHBI 10 Y1eO0HOMY IIAHY 2,0 72
KonTakTHasi paboTa - ayiMTOPHbIE 3aHATHS: 0,25 9

Jlexuu (Jlek) 0,11 4

IIpaktuaeckue 3ansatus (113) 0,14 5

CamocrosTenbnas padora (CP): 1,64 59

CamocTosATeIPHOE N3YUCHUE Pa3IeTIOB TUCITUILTHHEI 1,64 54

KonTtakTHas camocTositensHast pabora 0,2

Buabl koHTpOJIA:

3aver: 0,11 4
KonTtakTHasi paboTa — IpOMe:KyTOUHAS aTTecTalMsd - -
IloaroroBka k 3K3aMeHy -
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B 3aueTHbIx B actpos.
Bupl yueOHO# paboTh eIUHNIAaX qacax
OO0masi Tpy10eMKOCTb IMCUMILIUHBI 10 Y4eOHOMY IJIAHY 2,0 54
KonrakTHasi pa6oTa - ayAUTOPHbIE 3aHATHS: 0,25 6,75
Jlexmu (Jlek) 0,11 3
[Mpaktuueckue 3ansatus (I13) 0,14 3,75
CamocrositesibHas padora (CP): 1,64 44,25
CamocrosiTenbHOE U3yUYEeHHUE Pa3/IeTIOB JUCIIUILIMHBI 1,64 44,10
KoHTakTHas camocTosTenbHas pabota 0,15
Buabl kKoHTpOJIA:
3ayer: 0,11 3
KoHTakTHasi paboTa — IpOMe:KYTOYHAsI ATTeCTAIUS - -
IMoaroroBKa K 3K3aMeHy -

AHHOTanuA padoyeil mporpaMmmbl AucuuIIMHbI «[IpoeKkTHpPOBaHMeE MPOLECCOB U annapa-
TOB XUMHYeckoi Texnosorun» (b1.B.09)

1. Heab aucuumimHbl: GopMupoBaHue y o0ydaromuxcs oomenpopeccuoHaIbHbIX KOM-
NETEHIUI B 00JIACTH OCHOB THPABIMYECKUX, TETIOBBIX U MAaCCOOOMEHHBIX POIIECCOB XUMHUE-
CKOHM TEXHOJIOTMH, MO3BOJIAIOIINX BBIMTYCKHUKAM OCYILECTBJISATh HAyYHO-HCCIEI0BATEIbCKYIO U
npo¢eCCHOHATIBHYIO 1EATEIbHOCTb.

2. B pe3yjbrare M3yYeHUsi TUCHMILUIMHBI 00y4alOIIMiCA MO0 mMporpamMme 0akajiab-
pHaTa J0JKeH: 00agaTh CIeIyIONMMH KOMIIETCHIIUSAMH: BIIaJJICHHEM OCHOBHBIMH METOJIAMH,
crioco0amMH U CpeliCTBaMM MOJYYEeHHUs, XpaHEHUs, epepadoTKu MH(popMauy, HaBblIkaMu pado-
TBI C KOMITBIOTEPOM Kak cpeAacTBoM ynpasienus uHpopmarmeii (OI1K-5); cmocodHOCTBRIO pabo-
TaThb C HAy4YHO-TEXHHYECKOH MH(pOpMaIMel, MCIOIb30BaTh OTEUECTBEHHBIH M 3apyOeKHBbIi
onbIT B npodeccnonanbhoil nesitenbHoctu (I1K-8); BianeHuem niuaHUpOBaHUS SKCIEPUMEHTA,
00paboTKH U MpeCTaBIeHNs Mody4YeHHbIX pe3ynbTaToB (ITK-10);
3uamy: METOABI pacueTa TEmjao- U MacCOOOMEHHOro OOOpYIOBAaHHUS; METOJbl COCTABICHUS
TEXHOJIOTHYECKHUX CXEM C HAHECEHHEM BCEX aIllaparoB.

Ymemow: cocTaBnATh MaTepuallbHble U TEIUIOBbIE OAllaHCHI JUIS CUCTEM Ta3-KUAKOCTh; PacCUu-
ThIBaTh IMapaMeTpbl TEIJIO- U MAacCOOOMEHHOro OOOpyIOBaHUS M HACOCOB; MOJAOMpaTh CTaH-
JapTHOE 000pYAOBaHHE, UCTIOIb3YEMOE B XUMUYECKOM MPOMBIIUIEHHOCTH.

Braoemw: merononorueil pacuera OCHOBHBIX MapaMeTpPOB T'MIPOMEXAHHMYECKHX, TEIJIOBBIX U
MaccOOOMEHHBIX MPOILIECCOB; OCHOBAMH MPaBHIILHOTO MOJ00pa TEIUIO U MAaCCOOOMEHHOT0 000-
pYZlIOBaHUS; METOJAMHU COCTaBJICHHSI TEXHOJOTMYECKUX CXEM M TIpapuuecKoro H300pakeHus
OCHOBHOT'O 000PY/I0BaHMSL.

3.Kpatkoe coaepixanue TuCHUIIHHBI

Pacuemmno-nosacnumenvhan 3anucka, BKIIOYAOLIAS:

- TEXHOJIOTHYECKUH pacuerT;

- TEIJIOBOM W SHEPreTUYECKUI PACUET;

- 000CHOBaHME BbIOOpa KOHCTPYKIIMOHHOTO MaTepHana;

- pacyeT OCHOBHOH anmaparypbl Ha MEXaHUYECKYIO TPOYHOCTb;

- pacueT 1MaMeTpOB OCHOBHBIX TPYOOIIPOBOJIOB;

- BEIOOp U3MEPUTENBHBIX TPUOOPOB U Y3JIOB aBTOMATU3AIUH;

- 3CKH3bl OCHOBHOT'O 000PYOBaHMUS.

I'paghuueckue mamepuanoi.

JIuct Nel

TexHonornueckas cxema ¢ HAHECEHHEM BCEX alIapaTroB, BCIOMOTaTeJIbHOro 000py/10BaHMs,
OCHOBHBIX TPYOOIPOBOIOB, KOHTPOJIbHO-U3MEPHUTEIHHOM anmnapaTypsl, ClieUupHKALIH.
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JInct Ne2.

OOuwmii Bup anmapata (BepTUKaJIbHBIN pa3pe3 U IaH). Y3Ibl U JAeTalnu (10 yKa3aHUI0 KOHCYIb-
TaHTa-pykoBoauTesst). Cnenudukanus ¢ ykazaHueM BCeX 31€MEHTOB.

Ilpumepul 3a0anuit no Kypcoeomy npoeKmuposanuio:

1 Paccuutarh U CIpOEKTUPOBATHh PEKTU(UKAMOHHYIO YCTAHOBKY HETIPEPHIBHOTO JEHCTBUS
Ul pas3fielieHus OMHApHOM CMECH OpPraHMYeCKHUX BEIIECTB, NMPHU 33JaHHOW MPOU3BOAU-
TEJILHOCTH IO MCXOJHOW CMECH M TPH 3aJJaHHBIX COCTaBaX UCXOIHOW CMECH, peKTU(HUKA-

Ta " KY6OBOFO OCTaTKa.

2 PaccuuTarh U CIIPOEKTHPOBATH A0OCOPOIIMOHHYIO YCTAaHOBKY HEMPEPHIBHOTO JEHCTBUS IS
OYHCTKM BO3JYIIHOM CMECH OT ras3a C IOMOIIBIO JKHJIKOTO IOTJIOTUTENS, NPH 3aJaHHON

MMPOU3BOAUTCIILHOCTU a6c0p6epa, KOHIOCHTpAMU ra3a B CMCCHU U COCTABC ITOTJIOTUTCIIA.

4,00beM H3yuaeMoil TUCHHTITHHBI

B 3aueTHBIX B akanmewm.
Bunel yue6HOI paboThI €QUHULIAX yacax
OO0masi Tpy10eMKOCTb JMCUMILUIUHBI 10 Y4e0HOMY IJIAHY 2,0 72
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHS: 0,22 8
Jlexruu (JIek) 0 0
[Tpaktuyeckue 3ansatus (I13) 0,22 8
CamocrositeabHas padora (CP): 1,67 60
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIUHBI 1,67 60
KonraktHast camoctosiTenbHast pabora 0,2
Buabl koHTpOIS:
3ayger: 0,11 4
KonTakTHas padoTa — NpoMeKyTOYHAs aTTeCTalMs - -
IMoaroroBka K 3K3aMeHy -
B 3aueTHbIx B actposn.
Bunel yue6HoI paboThl €AUHULIAX yacax
O0mas Tpy10eMKOCTb JIMCHUILIUHBI 110 Y4eOHOMY IJIaHY 2,0 o4
KonTakTHasi padoTa - ay1MTOPHbIE 3aHATHS: 0,22 6
Jlexruu (JIek) 0 0
[Tpaktuueckue 3ansatus (I13) 0,22 6
CamocrositesnbHas padora (CP): 1,67 40,5
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeI0B JUCIIUILINHBI 1,67 40,35
KonrtakTHas camocrosiTenbHas pabota 0,15
Buabl koHTpOJIS:
3ayer: 0,11 3

KonTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTAlUsA

IToaroroBka K 3K3aMeHy

AHHOTanus padoveil NPOrpaMMbl JUCHUILIMHBI «/{onMoJIHUTE/IbHBIE TJ1aBbI 001IIEl U Heop-
rannveckoit xumum» (b1.B.10)

1 Heapo aucuuminHbl "J[OMOTHUTENbHBIE TJ1aBbl OOIIEH U HEOpraHWYECKONH XuMuu'

SIBJISIETCSI KPATKOE, HO CTPOTO€ M3JIOKEHUE HanboJiee 3HAYNMBIX ISl XUMUU TE€OPETHIECKUX TI0-

HATHA U 00y4eHHUE CTYACHTOB MX HCIOJb30BAHUIO HAa OOMIMPHOM MaTepualleé HEOPraHUYeCKOM
XUMHUH B Takol (hopme, YTOOBI 3TO MCIOIb30BaHUE MOKHO ObLIO MHTEHCHUBHO MPOAOJIKATh BO

BTOpPOM CEMECTPEC B KYypCC HeopFaHI/I‘{eCKOﬁ XUMHHU U OaJieC B Kypcax AHAJIUTHUYECKOU U OopraHu-
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YECKOW XMMHH, U, HAKOHEI], PACIIUPUTh U YIIyOUTh B Kypce (pU3nUecKo XUMHUU U TeOpeTHuye-
CKHX paszjienax CrelUaNbHbIX IUCIUILIUH.

2 B pe3yiabTare mM3yueHHs TMCHUILIMHBI 00y4YaluUMiicsl Mo mMporpaMMe GakajiaB-
puaTa J0JIKeH: 001agaTh CICAYIOIIUMH KOMIIETCHIIMSAMHU: CIIOCOOHOCTBIO U TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IAUCLUILIMH B MPOPECCHOHANBHOU mes-
TEJIbHOCTH, IPUMEHATh METOJIbl MATEMATUUECKOIO aHAJIM3a U MOJAEIMPOBaHUs, TEOPETUYECKOTO
u sKkcrepuMmenTtaibHoro uccienoBanus (OIIK-2); crmocoOHOCTHIO MCNONB30BATh 3HAHHS O CO-
BPEMCHHOW (PU3MYECKOW KapTUHE MHpPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHMHM BEIIECTBA JUIA MIOHUMAHHS OKpYXaromiero mupa u sieruil npupoas! (OI1K-3); Bia-
JICHUEM TUIAHUPOBAHUS SKCIIEPUMEHTa, 00paOOTKU M MPEACTABICHUS MOITyUYEHHBIX PE3yIbTaTOB
(TTIK-10);
3namb: OCHOBHBIE TIOHATUS U 3aKOHBI XUMHUHU; OCHOBHBIE ITOJIOXKEHUSI TEOPUM CTPOEHMS aTOMa U
BEILECTBA; OCHOBHBIE MTOJIOKEHUSI TEOPUU PACTBOPOB; OCHOBHBIE MOJIOKEHUSI XUMUYECKON KUHE-
TUKHU U TEPMOJTUHAMUKHI
Ymemu: BBINOMHATH CTEXMOMETPUUECKUE PACUETHI; ONPEAENIATh CTPOCHUE aTOMa U TUIl XUMHUYE-
CKOM CBA3M; XapaKTEPU30BATh CBOMCTBA JJICKTPOJIUTOB;

Braoemyw: HaBbIKaMu BBITIOTHEHUS TEPMOAMHAMUYECKUX U KUHETUYECKUX PACUETOB; BHIIOIHATh
XUMUYECKUM SKCTIEPUMEHT.

3 Kpartkoe conep:xanue JMCHHIIIHHbI

Mooyne 1. Xumusa s-3nemenmos

IToarpymnmna nurtus

OO01ast XapakTepUCTHKA 3JIEMEHTOB, HAX0XACHHUE B IIPUPOJIE, IOJyYEHUE U CBOWCTBA, | napu b,
OKCHU/IbI, TIEPOKCH/IbI, HAIANEPOKCHIbI, XUMUYECKasl CBSI3b B OTUX COCIMHEHHSIX, UX CBOWCTBA.
['unpokcupl, MX moiaydeHue u cBoiictBa. OOmas xapakrepuctuka coneid. [lonsatue 06 ammuau-
HOM crnioco0e moxydeHus: coapl. OcoOeHHOCTH XUMHH JTUTHA. [I[puMeHeHne MeTaioB U UX Co-
eIUHEHHUN.

[Toarpynna Oepuius.

OO01mas xapakTepUCTHKA 3JIEMEHTOB, HAXOXKACHHUE B IPUPOJIE, MTOJIyYeHUE U CBOWCTBA, [ uapubl,
OKCHU/IbI, THIPOKCHUIBI, MX TIOJIydeHHE U cBocTBa. OOIas XxapakTEepUCTHKA COJIeH, UX PacTBO-
PUMOCTh U TUAPOIN3yeMOCTh. OcoOeHHOCTH XUMUHN Oepuiunsa. TOKCHUYHOCTh COeNUHEHUN Oe-
pwinud. [[pumeHeHne MeTamioB U UX COCTMHEHUM.

Mooyns 2. Xumusn p-snemenmog

OO0m1as XxapakTepucTUKa JIEMEHTOB

1. I[Toarpymma Gopa

OO61mmas xapakTepuCcTHKa JIEMEHTOB MOArpymibl 6opa. CpaBHEHHE CBONCTB U peaKIIMOHHOMN CI0-
COOHOCTH 3JIEMEHTOB MOATPYIIIIHI.

A. bop

OOGmras xapakTepucTHKa 00pa U ero NpupoHbie coenuuenus. [lomydenne u cBoiicta 6opa. Co-
eAnHeHuss Oopa ¢ MeTalllaMH, MX IOJIy4eHHe U CBoWcTBa. BOpOBOAOPO/BI, MX MONy4YEeHUE U
CBOMCTBA.

Boporunpuast meramioB. bopHslii anrupua U OOpHBIE KUCIOTHI, XUMUYECKasl CBSI3b, CTPOCHUE
MOJIEKYI U cBoiicTBa. ['anorenu il Oopa, UX MOJy4eHHE U CBOMCTBA; TeTpadTopOOpHas KHCIOTa,
nojy4yeHue u cBoiicrsa. Hurpun 6opa. [Ipumenenue 6opa u ero coeTuHeHUH.

b. Amomunuit

OO0mmas xapakTepuCcTUKa ATIOMUHUS, HaXOXACHHE B MPUPOJE, MOJNydeHue u CBoicTBa. OKcHI
AJTIOMUHUS U €r0 CBOWCTBA. ['MAPOKCH alfOMUHHUS, €r0 MOJYYEHUE U CBOWMCTBA, aJIFOMHHATHI.
OO0masi xapakTepucTUKa COJIeH alOMUHHUSA, X PacTBOPUMOCTH, ruaponu3. Ksacuwl. ['mapun
AITIOMHUHMUS, ATIOMOTUIPUIBI MeTalioB. [I[puMeHeHe amOMUHUS U €r0 COeAMHEHUH.

B. I'amnmmii, maauii, Tammmi

OO61mas xapakTepHucTHKa, HaX0XKJIEHUE B IPUPOJIE, IOHATHE O MOJIy4eHUH, cBoiicTBa. OKCUIBI U
TUAPOKCUBI, WX TModydeHue u cBoiictBa. OcobenHoct xumuu Tamma. CoenuHeHUs
A(IIH)B(V). [Ipumenenue raymuiusi, UHIUS, TaUIAS U UX COCTUHEHUH.
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2. [Togrpynmna yraepoaa

OO011ast XxapakTepUCTHKA 3JIE€MEHTOB NOArpynbl. OCOOEHHOCTH XUMHH YIIIepoa U KPEeMHHUSI.

A. Yraepon

OO6mmas xapakTepucTUKa, HaXOXKACHUE B MpUpojie. AJIOTPONHbIE MOAU(DUKAIIMK Yriiepoaa, UX
xapakTepucTuku. [lomyuyeHne HCKyCCTBEHHBIX aaMa30B. AKTUBHPOBAHHBIN YTOJIb U €ro ajacopo-
[IMOHHBIE CBOMCTBA. YrierpaduTtoBbie Mmarepraibl. CoeMHEHUsT BHEApEHUs rpadura. Xumuue-
ckue cBoiicTBa yrieponaa. KapOuael, ux moiyueHue U Kiaccu(UKalKs; 3aBUCUMOCTh CBOWCTB
KapOuIOB OT XapakTepa XMMUYECKOH cBsi3u. Kucimopoausie coeiuHeHus yriaepoaa, moxydeHue u
cBoiicTBa. docreH. MoueBHHa, €€ MOJy4YEHHE U CBOMCTBA. YTOJbHAsA KUCIO0TA U ee conu. Ctpoe-
HHUE KapOOHAT-MOHA.

CuHubHAS KUCIIOTA U €€ COJIM; UX IMOJy4eHHe U cBoiicTBa. KoMIuiekcHble coeMHeHHs], Colep-
JKauue nuaHu-uoH. Poganuasl. [Ipumenenue yriepoaa u ero HEOpraHM4eCKUX COCIMHEHUM.

b. Kpemunit

OO01as xapakTepUCTHKA, HAXOKJIEHUE B MPUPOJE, MIOJIyY€HHE, CBOWCTBA. CUIIMKATHI U aJOMO-
cunukatel. [loHsATHE O pa3NUYHBIX THUIMAX CHIMKATOB. [IpUpo/HbIE U UCKYCCTBEHHBIE LI€OJIUTHI.
KBapu, cBoiictBa u npumenenue. Kapuesoe crekno. Cunukarens. PacrBopumoe crexno. O6-
[IMe CBEJCHHUS O CTPOCHHH, CBOICTBaX W MOJYYCHHH PA3IHYHBIX BUIOB CTEKIA M KEPaMHUKH.
Bonoponnbie coequHeHns: KpeMHus; oiydeHue, cBoiictsa. Hurpuyg kpemuus. ['excadropkpem-
HUEBasl KUCJIOTa, MOJy4YeHHe U cBoiicTBa. [IpuMeHeHne KpeMHUs U ero COeAMHEHUH.

B. lHoarpynma repmanus

OO0mias xapakTepUCTHKA, HAXOXKJICHHE B MPUPOJIE, MOTyYeHUe, CBOMCTBA. Bogopoanbie coemau-
HeHus repmanus. OKCUAbI, UX B3aUMOJCIHCTBUE C KMCIOTAMU U LIesouaMu. ['MIpokcubl; rep-
maHatsl (ILIV), crannater (ILIV), mmrombater (ILIV). Cynasduast u ux coiictBa. Coiau THOONIO-
BAHHOM KHCIOThI. O0I1asi XapaKTepUCTUKA COJIEH 0JI0Ba U CBUHIIA, UX PaCTBOPUMOCTb U TUAPO-
nu3yeMocTh. [IpuMeHeHne repManus, 0JioBa U CBUHIIA U UX COETMHEHUH.

3. lloarpymnma azora

OO01mas xapakKTepUCTHKA 3JIEMEHTOB MOArpymibl. OTIu4ne XUMHH a30Ta OT XuMuu docdopa u
JIPYTUX 3JIEMEHTOB.

A. Azot

OO01mas xapakTepUCTHKa, HAXOKJIEHUE B MPUPOJE, MOIyYEeHHEe, CBOMCTBA. XUMHUYECKas CBS3b B
MOJIEKYJie a30Ta ¥ MPUYMHBI €r0 XUMHUYeCKol nHepTHOCTH. [Ipobiiema cBsI3aHHOTO a30Ta U MyTH
€€ pelIeHHUS.

Bonoponnsle coennHeHus azoTa. AMMHAK, XUMUYECKasl CBSI3b U CTPOEHUE MOJIEKYJIBI, IOJIyde-
HUE U cBoicTBa. Kuakuii aMMuak kak pactBoputesib. Colmu aMMOHHUS, UX CBOWMCTBA. AMU/IBI,
UMUJBI 1 HUTPUJIBL, UX B3aUMOZAECHCTBHE ¢ BOJOW. [ MapOKCHIIaMuH, CBOMCTBA U CTPOEHHUE MOJIE-
Kynbl. ['uapa3uH, ero CTpoeHue u CBOMCTBA.

A30THCTOBOJOPOIHAS KACIIOTA, CTPOCHUE U CBOWCTBA. A3U/IbI METAIIIIOB.

Oxkcuapl a3ora, UX MOJyY€HUE XMMUYECKas CBS3b, CTPOECHUE U CBOWcTBAa. BiusHue Ha okpy-
HKAIOILYI0 Cpely BBIOPOCOB OKCHJIA a30Ta. A30TUCTasl KHCIIOTa, €€ CTPOCHHUE, MOTyYeHUE U CBOIl -
ctBa. HUTputhl 1 ux cBolicTBa. A30THas KUCJIOTA, MOJy4YeHHUEe, CTPOCHHUE, CBOMCTBA, B3aUMO/ICH -
CTBUE C MeTaJllaMU 1 HeMeTauiaMmu. [lapckast Bonka. Hutpartsl, ux Tepmudeckasl yCTOMUYUBOCTb,
OKHUCJIUTEIbHAsI aKTUBHOCTh. [IprMeHeHue a30Ta U ero CoeAMHEHUH.

B. ®ocdop.

OO0mrast xapakTepuCcTHKa 3JIEMEHTa, HaX0XKJIEHHE B MPUPOJIE, MOTydyeHHne, cBoiicTBa. KpacHslit u
oenbiii hochop. PocduH, ero moxydyeHue U CBONCTBA; XUMUYECKAs CBSI3b M CTPOCHUE MOJIEKY-
ab1. Pocuapl METAIIOB, UX MOJyYEeHHE U CBOMCTBA.

Oxkcuapl dpocdopa (11LV); momydenue, crpoenne, cBoiictBa. DochopHbIE KHCIOTHI, CIIOCOOBI UX
NOJIy4deHus1, CTpoeHue, cBoiictBa. docdopucras u pochopHOBaTHCTAS KUCIOTHI, UX CBOWCTBA.
®ochutsl u runoPochuTHI.

["anorenuzs! pocdopa, noryyeHue, CTpoeHue, cBoicTBa, ruapoan3. Okcoxiaopun pochopa.
[Tpumenenue docdopa u ero coenunenuit. TokcnaHocTs 6emoro pocdopa.

B. Mbliibsik, cypbma, BUCMYT.
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OO0m1as XxapakTepUCTHUKA JIEMEHTOB, HAX0KJICHHE B TIPUPOJIEC, IMOJTyUeHNEe, CBOMCTBA. APCHH, €ro
MOJIy4eHHUe, CTpoeHue, cBoiicTBa. CoeIMHEHNUs MBIIIbsIKa U CYpbMBbI ¢ MeTailiaMu. KuciopoaHabie
COEIMHEHMS, UX MOJyYeHHUE U CBOMCTBA. KHCIOTHI MbllIbsAKA U cypbMblL. ['uaponu3 sucmyra. ['a-
JIOT€HHU/JIbI MBIIIbSIKA, CYpbMbI U BUCMyTa. ['uaponu3 ranorenuoB. Coau aHTUMOHUIIA U BUCMY-
tuna. CynabGuabl, UX OTHOIIEHUE K KHCIOTaM U K pacTBOpY cylbduaa aMMoHus. THOKUCTOTHI U
ux conu. [I[puMeHeHne MbIbIKa, CYpbMbl U BUCMYTA U UX COeIMHEHUI. TOKCUYHOCTh COeuHe-
HU MBIIIbSIKA U CYPbMBI.

4. Iloarpynna Kuciopoaa.

OO61as xapakTepuCcTHKa 3JIEMEHTOB.

A. Kucnopon

OO01mas xapakTepuCTHKa 3JIEMEHTa, HAXOXKJECHUE B MPUPOJIE, TOJyYeHHEe U CBOWCTBA. XUMUYE-
CKasl CBSI3b B MOJIEKYJie Kuciopojaa. O30H, €ro nojy4eHue, XuMUYECKasi CBSI3b B MOJIEKYJIE 030-
HAa, €ro CBOMCTBA; 030H KAK OKUCIUTENb, O30HHU/IbI METAIIOB.

Oxcuipl, uX KiIaccuuKaus, MoydeHue u cBoicTBa. Boga. CTpoeHNe MONIEKYIIbI U XHMHYE-
cKkas cBs3b B Heil. KBazukpucraminueckas cTpykrypa Boabl. CTpyKkTypa jibaa. AHOManuu Gpusu-
YECKHMX CBOMCTB BOJIbl. CTpOEHHE U CBOMCTBA KpUCTaLIoruaparoB. [lepokcua Bogopoaa, ero
MOJIyYEHHUE U CTPOEHUE MOJIEKYJIbl. KUCIOTHBIE M OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA
nepokcuaa Bogoposa. [lepokcuansie coenuaenus. [Ipumenenue kucmopoaa u €ro COSTUHEHUN.
b. Cepa, cenen u temnyp

OO0mras xapakTepucTUKa 3JIEMEHTOB, HAXOX/IEHUE B MPUPO/JIE, TTOJYYCHHE, CBOWCTBA. AJIJIOTPO-
nus cepbl. CTpOEHUE MOJIEKYJIbI CEPBI.

Bopopoansie coequHeHUsT 3JIEMEHTOB; MOJyUYe€HUE, CTPOeHUE MOJeKyl, cBoiicTBa. Cynbdusl,
METO/IbI MX TMOJY4YEeHHs U CBOMCTBA. PacTBOpUMOCTh U ruiponu3 cyiabGuaoB. OTHOIICHUE CYIIb-
¢unoB k kuciotam. [lommcynsdunsl. CeneHuab! U TeIUTYPUIBL.

Kucnopoanbeie coequHeHus cepel, ceiaeHa U Teiiypa. JIMOKCUAbL, UX CTPOEHHUE, MOJyYEHHE U
cBOMCTBA. BnusiHue BHIOPOCOB MOKCHZIa CEPHl HA OKPYKAIOIIYIO cpeay. TpHOKCcHa cepbl, ero
MOJIyYeHUE, CTPOCHUE MOJIEKYJbl, XMMHUYECKasi CBA3b M CBOWCTBAa. Peakuuu nmpucoeIuHEeHus ¢
y4aCTHEM TPUOKCH]IA CEPBI.

Kucnopoconepsxaiue KUCIOThl YETHIPEXBAJICHTHBIX CEPbl, CelieHa M TeJUlypa, CIOCOObI MOy-
YEHUsT M CBOWCTBA, COJMU JTHX KHUCIOT. COMOCTaBICHUE OKHCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX
CBOMCTB ATUX KHUCJIOT U UX COJIEN.

CepHas KHUCIIOTa, TIOJYYCHHE, CTPOEHHUE MOJIEKYJIbI, XUMUYECKasi CBA3b U CBOMCTBA. B3auMomeii-
CTBUE CEpPHOM KHCIOTHI C META/NIaMH U HEMeTaJllaMu. BojiooTHUMaro1ee 1eCTBUE CEPHOM KU -
cinotel. ConM cepHOIl KHUCIOThI M MX CBOMCTBA; kBacubl. Ilupocepnas kucnora. TuocepHas ku-
CJIOTa ¥ THOCYNb(]AT HATPUS; TTONyUYeHUE, CTPOCHHE MOJIEKYN U cBocTBa. HajicepHbie KHCIOTHI;
CTPOCHHE MOJIEKYI, MOoJyueHrne u cBorcTBa. CelleHOBast M TEJUTypOBas KUCIOTHI, CTPOEHHUE MO-
JIEKYI, MOJIyYEHNE U CBOMCTBA.

CoenuHeHus ¢ rajoreHaMu; oO0IIas XapaKTepUCTUKa, CTPOSHUE MOJIEKYJT TTOJIyYeHHE U CBOMCT-
Ba. XJIOPUCTHIN Cynb()ypUI U XJIOPUCTHIM THOHWII, UX TIOTyYEHHE, CTPOCHHUE MOJIEKYJ U CBOMCT-
Ba. XJI0pCyJIb(POHOBAS KUCIOTA; MOTyYEeHUE, CTPOSHUE MOJIEKYJIbI U CBOMCTBA. DTOPHUIIBI CEPHI,
XMMHUYECKAsI CBSI3b B ATUX COEAMHEHUSX U CBOWCTBA. [I[puMeHeHue cepbl, celeHa, Telypa U ux
COCTUHEHUN.

5. Bonopon u nmoarpymnmna ¢ropa

A. Bogopon

O mecte BOJOPOJIa B IEPUOIUUECKON cHCTeMe dieMeHTOB. OOIas XxapakTeprucTuKa JJIEMEHTa,
HaxOXKJIEHWE B MpPHUPOJE, MOJyuyeHrue U cBoicTBa. OpTo M mapaBoaopon. BoccraHoBUTEIbHBIE
CBOMCTBA aTOMAapHOTO U MOJIEKYJISIPHOTO Bojopoaa. [ uapuasl u ux kiaaccudukarms. O0mas xa-
paKkTepUCTUKa BOJAOPOAHBIX COEAMHEHUN HeMmeTaioB. [IpumMeHeHue BoOpoJa U €ro coearHe-
HHUIA.

b. I'asmorenst
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OO0mras xapakTEepUCTHKA JIEMEHTOB, HAX0XKICHHE B MPUPOJIC, MOJTyUYeHHUE, CBOMCTBA. Peakinon-
Hasi CIOCOOHOCTh TallOTeHOB. XHWMHYECKas CBS3b B Moyiekynax. OcoOeHHOCTH XUMUU (TOopa.
B3aumopeiictBue ¢ropa ¢ Bogoit u co menodamu. ropua kuciopoaa.

Bopopoansie coeiMHEeHNs TAIOT€HOB, UX TOJYyYEHUE U CBOMCTBA. Accoluaius MoJeKys pTopu-
ctoro Bojopoja. Judropun kamus u HaTpus. BoccTaHOBUTENBHBIE CBOMCTBA rajlOreHBOIOPOI-
HBIX KMCJIOT U UX COJIEH.

Oxkcupsl xsopa, Opoma, Hona, UX MOJyYEHHE, CTPOSHUE MOJIEKYT U cBoiicTBa. COJM KUCIOPOA-
CoJIepKalluX KHCIOT Tajlor€HOB, UX IMOJy4deHHEe U cBoilcTBa. COIIOCTAaBIEHUE KUCIOTHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB KHCIOPOACOAEPKAIIMX KHUCIOT TaJIOr€HOB M HUX
coJiell. MexXrauionHble COEAUHEHMS, I0IYYEHHUE, CTPOEHUE MOJIEKYJ U cBoiicTBa. [IpumeHnenue
rajJjOreHOB U UX COCAUHEHUM.

6. bnaropoaHble razbl

OO6mmas xapakTepucTUKa OJIarOPOJHBIX Ta30B, HAXOXKIEHUE B MPHUPOJIE, MOIyYeHHUEe, CBONCTBA.
OObsicHEHHE XMMUYECKOW MHEPTHOCTU 3J1€MEHTOB. KiaTparhl 0JaropoJHbIX ra3zoB. XuMU4Ye-
CKHE€ COEIMHEHHUS KPUIITOHA U KCEHOHAa ¢ (PTOPOM; CIOCOObI MOJy4eHUs, CTPOCHHUE MOJIEKYN U
cBoiictBa. ['maponms ¢ropunoB GraropoaHbIx ra3oB. KuciopoaHble coequHEeHHsT KCEHOHA, UX
noJiydeHue u cBoiictBa. Kucmopoaconepxaiine KUciaoThl KCEHOHA, KCEHAThl U IIEPKCEHAThI; X
NoJlyueHue u cBoicTBa. Jpyrue coenuHeHus: 0naropojHbix razon. [Ipumenenue OiaropogHbIX
ra3oB U UX COECIMHEHUM.

Mooyne 3. Xumusa d-snemenmos

OO0mmas xapakTepucTuka d-3JeMeHTOB, 0COOEHHOCTH UX XHMHUYECKUX CBOMCTB, 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB d-31IeMEHTOB M0 mepuojaaM U rpynmnam. [[oHsATHE 0 HECTEXHOMETPUIECKHIX
COEIMHEHUSX.

1. Iloarpynmna ckanaus

OO01as xapakTepuCTHKa 3JIEMEHTOB, HaX0XKJIEHUE B MPUPOJE, MOJIy4YeHue, cBoiicTBa. CBoMCTBA
U CIIOCOOBI MOTYYEHHUS] OCHOBHBIX THUIIOB COSIMHEHHM 3JIEMEHTOB MOATPYIIIbI CKaHaus. OKCHIbI
Y THJIPOKCHU/IBI 2JIEMEHTOB U UX cBoiicTBa. KommiekcHble coequHenuii anemenToB. ConocTasie-
HUE CBOICTB AJIEMEHTOB TJIaBHOM U mo0o4HOM noarpym. [IpuMeHenne ckanaus, UTTpus JaHTa-
HAa ¥ UX COCUHEHUM.

2. Iloarpynmna TuTaHa

OO6mas xapakTepuCTHKa 3JIEMEHTOB, HaX0X/I€HUE B MPUPOJIE, MOoTydeHue, cBoiicTBa. Coenune-
HUS DJIEMEHTOB C KHMCJIOPOAOM W rajloreHaMH, UX MOoJydyeHue U cBoiicTBa. OOmias xapakrepu-
CTHKa COJIEW THUTaHa, IMPKOHUS U TaHUS, UX PaCTBOPUMOCTb U ruaponnsyeMoctb. Conu TUTa-
Hwia. [IpuMenenne TuTaHa, HUPKOHUS M FaHUS U UX COSIUHEHHH.

3. [oarpynma Banaus

OOm1ast XapakTepUCTHKa 3JEMEHTOB, HAXOXKAECHUE B MPHUPOJIEe, MoTyyeHue, cBoiictBa. Coennne-
HUSl 3JIEMEHTOB C KHCIIOPOJOM W TaJloT€HaMH, UX IOJyYeHHE U CBOICTBAa, OKCUTaJOr€HM]IbI.
OOmrast xapakTepucTHKa COEAMHEHUI BaHaaus, HUOOMS W TaHTana. CorocTaBieHHE CBOMCTB
AJIEMEHTOB TJIaBHOHM U nmobouyHoW noarpymni. [IpumeHnenne Banaaus, HIOOUS U TaHTajla U UX CO-
€IUHEHUM.

4. [loarpynna xpoma

OO01m1ast XapakTepUCTHKa 3JIEMEHTOB, HAXOXKACHUE B MPUPOJIE, MTOTyYeHHe, cBoiicTBa. OKCUIbI U
ruapokcuabl xpoma(l1) u xpoma(111); ux nomyyenue u csoiictsa. Conu xpoma(111), xpomoBsie
KBacllbl, XpOMHUTHI. KOMIUIEKCHBIE COEIMHEHUS TPEXBAJIEHTHOIO XpoMa. XPpOMOBBIN aHTHJIPU U
XPOMOBBIE KHCIIOTBI U UX CBOMCTBA. XpOMAThl U AUXPOMATHI, X MOJY4YEHHE U CBOWCTBA. XJIO-
PHUCTBIN XpPOMMJI U XJIOPXPOMOBAsl KHCJIOTA, UX TOJYyYEHHE U CBOMCTBA. XpOMOBas CMECh U €€
OKHCIIUTEIbHBIE CBOKCTBA.

OOmast XxapakTepuCTHUKa COeAMHEHUH MonubjaeHa W Boib(pama, CpaBHEHHE HX CBOMCTB €O
cBoiicTBamu coequHeHUH xpoma. [Ipumenenue xpoma, MmonubaeHa U Bojibppama U UX COeMHE-
HUM.

5. [lonrpynmna mapranua
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OO0m1as xapakTepuCTHUKa 3JIEMEHTOB, HaXOXKJICHUE B MPHUpPOJIe, ToJIydeHue, cBoiicTBa. CoenuHe-
Hus mapranua(ll), ux monydenue u cBoiicta. Jlnokcua mMapranua. Maunranarsi(VI), ux nomy-
yeHue U cBoiicTBa. Ilepmanranarsl, X Monxy4yeHue U cBoicTBa. MapraHioBas KUCIOTa U Map-
raHuoBbIi anruapu. OOmas XxapakTepUCTHKA COCTUHEHNH TEXHEIUs, PEHUSI U UX COIOCTAaBIIe-
HUE CO CBOMCTBaMM CO€AMHEHUN MapraHua. [IpumeHeHne MapraHiia, TEXHEUUs U PEHUS U UX
COCIMHECHU.

6. CemeiicTBO *xemne3a

OO0mast XapakTepUCTHKA Kelle3a, KoOaIbTa, HUKENs, HAX0XK/IEHUE B MIPUPOJIE, OIyuYeHHEe, CBOII-
ctBa. UyryH u craib. OKCHUIbI M THIPOKCHU]IBI 3JIEMEHTOB, UX MOJYy4YeHHe U cBoicTBa. Obmias
XapaKTEepUCTHKA COJIEH XkKeye3a, KoOallbTa U HMKEI, UX PacTBOPUMOCTb U THUIPOIU3YEMOCTD.
KommiekcHble coenrHeHus xenes3a, kobanbta 1 HuKens. Oepputsl u heppathl, UX MOIyUYECHUE U
cBoiictBa. @epporieH. [Ipumenenue xenesa, K00anbTa U HUKEIS U KX COSTUHEHUH.

7. IlnatuHOBBIE METAILIBI.

OO0mrast XxapaKTepHCTUKa JIEMEHTOB, HAXOXKACHUE B IPUPOJE, MTOoydeHue, cBoricTra. O0mas xa-
pPaKTEpUCTUKA COETMHEHMI 1eMeHTOB. KOMILIEKCHBIE COEIMHEHNS TUIATUHOBBIX MeTauioB. Co-
IIOCTABJIEHUE CBOMCTB IUIATUHOBBIX METAJUIOB CO CBOMCTBAMM 3JIEMEHTOB CEMEWCTBA JKEie3a.
[IpumeHeHue pyTeHust, poausi, Najiaaus, OCMHUSL, UPUIUS TUIATUHBI U UX COCTUHEHUN.

8. Iloarpynma menu

OO01mas xapakTepucTHKa JIEMEHTOB, HaX0XJIEHHUE B IPUPOJIE, MOIyYeHue, cBoricTBa. OKCUIBI U
THJIPOKCUIBI MEIH, cepedpa U 30J10Ta, UX MOJlydeHHe U cBorcTBa. OOIIas XapakTepUCTUKA CO-
Jedl 3JIEMEHTOB, UX PACTBOPUMOCTh U T'MAPOIM3YyeMOCTb. KoMIIeKCHBIE COEUHEHUs MENU, Ce-
pebpa u 3050Ta. BricokoTemnepaTypHble CBEpXIPOBOIHUKH, coaepxkaiine Meap. Comocrasiie-
HUE CBOMCTB 3JIEMEHTOB TJIaBHOM 1 mobo4yHo noarpynmn 1 rpymnmsl. [Ipumenenue meau, cepedpa
Y 30J10TA U UX COCIUHEHUN.

9. Iloarpynma nuHKa

OO61as XxapakTepHUCTUKa 3JIEMEHTOB, HaX0XKJ/IEHUE B IPUPOJIE, NOIy4YeHHe, cBolcTBa. OKCUIBI U
TUAPOKCUBI 3JIEMEHTOB, MX MOJy4YeHHe M cBoicTBa. OOIIas XapakTepuCTHKa COJIed IIMHKa,
KaJMUsl U PTYTH, UX PaCTBOPUMOCTb U TUApOIH3yeMocTb. OcHOBHbIE conu. COeqUHEHUs PTY-
TU(1), XUMHYecKasi CBsI3b B ITHX COeIMHEHMAX. KoMIIeKCHbIE COeMHeHUs IMHKA, KaJAMUS U
prytu. ConocTaBieHHE CBOWCTB JIEMEHTOB TJIaBHOW M moOo4yHOM moarpymm 11 rpymmsl. Tok-
CUYHOCTb PTYTH, KaJIMHUS U UX coequHeHu. [IpuMeHenne unHka, KaaMusi, pTyTH U UX COEIUHE-
HHUIA.

Mooyns 4. Xumus f-3nemenmos

O6mas xapakrepuctuka f-anemeHToB. JlaHTaHOUABI, HAX0XK/IEHUE B IPUPOJIE, MTOJIyYE€HUE, CBOM-
ctBa. OKCUABI, THAPOKCUIB! M TAIOT€HHU/Ibl TPEXBAJICHTHBIX JIEMEHTOB M X cBoiicTBa. OOmas
XapaKTepUCTHKA COJIeH JaHTaHOMAOB, MX PAacCTBOPUMOCTb U THUIPOIU3yeMOCThb. [IpumeHeHue
JAHTAHOUJOB U UX COEIUHEHUM.

CBolicTBa aKTUHOWJIOB U UX COEIMHEHUIl; CONOCTaBICHHE CO CBOMCTBAMH JIAHTAHOUIOB U MX
coenunenuit. Topuii, okcun u ruapokcua Topusi(IV), coeauHenus ¢ ramoreHaMu U UX CBOMCTBA.
VYpaH, KUCIOpPOAHBIE COETUHEHUS, TaJOT€HUIbl U OKCUTaJIOT€HH/IbI; COJM ypaHWIIA, ypaHaThl U
nuypaHatsl. [IoyToHMI, KHCIOpPOOHBIE COEOUHEHMsI, TaJOTEHUAbl U OKCHraJoreHujnl. Kom-
IJIEKCHBIE COETUHEHMS TOPHSI, ypaHa U ITyToHUs. [I[puMeHeHne akTHHOUIOB U UX COETMHEHUH.
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4.00beM H3yuyaeMoil TUCIUTITHHBI

B 3aueTHEBIX B akanmewm.

Bupl yueOHO# paboTh eIUHNIaX qacax
OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY IIaHY 5,0 180
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 0,89 32

Jlextuu (JIek) 0,17 6

[Tpaktuyeckue 3ansatus (I13) 0,36 13
Jlaboparopusie 3ansaTus (J13) 0,36 13
CamocrositesibHas padora (CP): 3,86 139
CaMocTosTeTbHOE U3YUCHUE PA3/ICTIOB TUCITUTUIMHEI 3,86 139

KonrtakTHas camocrosTenbHas pabota
Buabl KoHTpOJIS:

3ayer: - -
KonrakTHasi pa6oTa — npoMeKyTOYHAsl aTTecTalus 0,25 0,4
IMoaroroBka K IK3aMeHy 8,6
B 3aueTHBIX B actpom.
Bunet yueGHoI paboThl €AMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5,0 135
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 0,89 24
Jlexumn (Jlek) 0,17 4.5
[TpakTuaeckue 3austus (I13) 0,36 9,75
Jlaboparopusie 3ansaTus (J13) 0,36 9,75
CamocrositeabHas padora (CP): 3,86 104,25
CamocTosiTenbHOE U3YUYEeHHE Pa3/IeTIOB TUCIIUILIMHBI 3,86 104,25

KoHnTtakTHas camocTosTenbHas pabota
Buabl kouTpoOJIA:

3auer: - -
KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTAlUs 0,25 0,3
IMoaroroBka k 3K3amMeHy 6,45

AHHOTanus padoveil NPOrpaMmsl IUCHUILIHHBI «MoaeJupoBaHne XUMHKO-
TEXHOJOTHYeCKHX nmpoueccoB B Ouorexnosorun» (b1.B.11)

1 Heap AMCHMILVIMHBI: [TOJIyYE€HUE CTyIeHTaMH-0aKalaBpaMy 3HaHUI B 00JaCTH KOMIIbIO-
TEPHOT'0 MOJEIMPOBAHUS XUMUKO-TEXHOJIOITMUECKUX MPOLIECCOB C IMPUMEHEHUEM COBPEMEHHBIX
CHCTEM KOMMBIOTepHON MaremaTtuku, B yacTHocTh MATLAB u VBA, a Takxke npuoOpeTeHune
UMU MPAKTUYECKUX HABBIKOB pa3pabOTKU JAHHBIX KOMIBIOTEPHBIX MOJENEH ¢ OJTHOBPEMEHHBIM
pElIeHNEM 3a71a4 CTPYKTYPHOU 1 TTapaMeTPUIeCKON UICHTH(DUKAITHN.

2 B pe3yabTare M3yYeHHUsl IUCHUIIMHBI 00y4alOIMiiCA MO mporpaMMe 0akajaBb-
puaTa J0JiKeH: o0JalaTh CIEAYIOUUMHU O KOMIIETEHIUSIMU: BJIaJIeHUEM OCHOBHBIMHU METOJa-
MU, crioco0aMu U CpeICTBaMH MOJTYYCHHs, XpaHEHUs, nepepaboTku WHGOpMalUK, HaBBIKAMHU
paboThl ¢ KOMIIBIOTEPOM Kak cpeacTBoM ympasieHus uHpopmanueit (OIIK-5); Brnagenuem oc-
HOBHBIMU METOJAMH 3aIIUTHI IPOU3BOACTBEHHOIO IEPCOHANIA W HACEIEHHsI OT BO3MOXKHBIX I10-
ciencTBuil aBapuii, karactpod, ctuxuitHeix OeactBuii (OIIK-6); criocoOHOCTRIO 0OecmeunBaTh
BBITOJIHEHHE MPABUJI TEXHUKH 0€301acCHOCTH, MPOU3BOACTBEHHON CaHUTapuH, MOXKApHOH 0e30-
nacHocTH U oxpanbl Tpyna (I1K-4);
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3namv: METOABl MOCTPOCHMSI SMIIMPUYECKUX (BEPOSITHOCTHO-CTATUCTUYECKUX) M (PU3MKO-
XUMHUYECKHUX (TEOPETUYECKUX) MOJENIEH XHMHUKO-TEXHOJIOIMUECKHUX IPOLIECCOB; METOABI MJIEH-
TU(PUKALMY MAaTEMAaTUYECKUX ONMUCAHUN TEXHOJIOI'MYECKHX IPOLIECCOB Ha OCHOBE KCIIEPUMEH-
TaJbHBIX JTAHHBIX; METO/Ibl ONTUMH3ALUN XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB C IPUMEHEHUEM
SMIMPUYECKUX U/MIH (PUZNKO-XUMHUECKUX MOJEIIeH;
Ymemsb: IpUMEHATh U3BECTHBIE METO/ABI BHIYMCINTEIBHON MaTEMaTUKNA U MaTEMATUYECKON CTa-
TUCTHUKM Ul PELICHHUs] KOHKPETHBIX 3a/a4 pacueTa, MOJEIUPOBaHUs, UICHTU()UKALUMY U ONTH-
MU3ALINN TIPU UCCIIEJOBAHUM, IPOEKTUPOBAHUY U YIPABIECHUH IPOLECCAMU XMMHUECKON TEXHO-
JIOTUH, a TaKXE YMETh MCIIOJIb30BaThb B CBOCH NPAKTUYECKOW JEATEIBHOCTH U JOCTHUKCHUS
9THUX L€JIe NU3BECTHBIE NAKEThI IPUKIIAAHBIX IPOTPAMM.
Bnademws: MeTonamMu MaTeMaTH4eCKOH CTATUCTUKU JUIsi 0OpaOOTKM PE3ysbTaTOB aKTHUBHBIX U
MACCHUBHBIX SKCIEPUMEHTOB, a TAK)KE METOJaMH BBIYMCIUTEIHLHON MaTEMAaTUKU [T pa3pabOTKu
U pealn3aliy Ha KOMIIbIOTEPaX alrOPUTMOB MOJECIUPOBAHMS, HACHTU(UKALMN 1 ONTUMHU3ALIUN
XUMHUKO-TEXHOJOTUYECKUX ITPOLIECCOB.
3 Kparkoe conep:kanue JMCIHUIIIHHbI

3.1. OcHOBHBIE MPUHLHUIBI KOMIIBIOTEPHOI'O MOJIEIUPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX
nporecco (XTII). Maremarnyeckre SMIUPUYECKAE M MaTEeMAaTUYECKHE (DU3UKO-XUMUYECKHE
MOJIEJN U KOMIIBIOTEPHOE MOJAEIUpPOBaHuE. [|eTepMUHUPOBAHHBIE U BEPOSTHOCTHBIE MaTEMaTH -
yeckue Mozesd. [Ipumenenrne MeTo10n0ruu CUCTEMHOTO aHANIN3a JUIS PEIIEHUs 3a/1a4 MOJIEIM -
poBanus. [IpuMeHeHue NpHUHLHUIIA «YEPHOTO SIIMKA» MPU MAaTEMAaTHYECKOM MOJEIMPOBAHUU.
ABTOMAaTHU3MPOBAHHBIE CHCTEMBI MPUKIATHON HH(pOpMATHKH. VepapxuyecKasi CTPYKTypa XHUMH-
YECKMX IPOM3BOJACTB M UX MaTeMaTH4eCKUX Mmozenei. [IpuMeHeHne KOMIBbIOTEPHBIX MOJENEH
XUMHUYECKHX MPOILIECCOB /ISl aHAJIM3a, ONTUMU3ALMY U CUHTE3a XUMHUKO-TEXHOJIOTMUECKUX CHC-
TeM. OCHOBHBIE IPHUEMBl MATEMAaTUYECKOIO MOJAEIUPOBAHUSA: AMIMPUYECKUH, CTPYKTYPHBII
(pmsuKO-xMMUYecKknil) 1 KOMOMHHPOBAHHBINA (Teopernueckuid). IlocTpoeHne CTaTHYECKUX H
JUHAMUYecKuX mozenei. Pemenue npsmbix 3anad. IIpoekTHbI U MOBEpOUYHBIN (OLEHOYHBIIH)
pacuet mporieccoB. Pemenne obpatHbix 3amad. [lapamerpuueckas u CTpyKTypHas uaeHTudUKa-
1Sl MaTEMaTUYECKUX MOJEIEH. Y CTaHOBJIIEHHE aJeKBATHOCTH MaTeMaTndeckux moaenen. Crpa-
TErusi MPOBEJICHUSI PACUETHBIX HCCIENOBAHUN M KOMIIBIOTEPHOIO MOJIEIUPOBAHUS PEATBHBIX
IIPOLIECCOB.
3.2.ITocTpoenune SMIUPUIECKUX MOJIECTICH:

(dbopMynHMpoBKa 3a/laul aNIpPOKCUMALMHU JAHHBIX Ul ONMHUCAHUS SKCIIEPUMEHTAIbHBIX 3aBH-
CUMOCTEH U MOJyYeHUS IMIIMPUUYECKUX MOJeel mporeccoB. Buipl kputepreB anmnpokcuMaiim.
Kpurepunii MeToa HaMMEHBIINX KBaApaTOB. PelleHue 3agauu anmpoOKCUMAlUMU Ui HEJIWHEH-
HBIX ¥ JUHEWHBIX 10 TapaMmeTrpaM mojenei. MarpuyHas GopMyJIMpOBKa 3a/1aud anmpoKCHMa-
IUU. AHAIUTUYECKUI U aNTOPUTMHUUYECKUN MMOAXOMABI Ul PELICHHS 33aa4M allpOKCUMALUH JUIs
JUHENHBIX U JTMHEAPU30BaHHBIX MOJENIEH METOIOM HaMMEHBIINX KBaIpaToB;

- 3aKOH HOPMaJIbHOTO pacHpeesieHusl AJI1 BEKTOPHBIX CIy4YailHbIX BEJIIMYMHBI M ONpPEIECICHUE
UX YHCJIOBBIX XapaKTEpPUCTUK. MaTreMaTH4ecKoe OXKHJIaHUE U TUCHEepCUs JUIsl BEKTOPHBIX CIy-
YalHbIX BEJINYMH. /[MCNIEpCHOHHBIN U KOppEeIsUMOHHBIA aHanu3. IloHaTus nucnepcun Bocnpo-
M3BOJUMOCTH M aJICKBaTHOCTH, a TaKXKe OCTaTOYHOM aucnepcuu. OnpeneneHue BbIOOPOUHBIX
KO3 PHUIIMEHTOB KOPPEIALUU U KOAPPHUIHEHTa MHOXKECTBEHHON Koppensuu. CTaTuCTHYECKH
MOJIXO/J] K OTIPEAETICHUIO OIIMOO0K U MOTPEIIHOCTEN B AKCIIEPUMEHTAIbHBIX TOUKaX U3MEPEHUH;

- PErPECCUOHHBIN U KOPPEJSLIMOHHBIN aHaIu3 I OCTPOEHUS AIMIIMPUIECKUX MOJIEIEN Ha Oc-
HOBE JIaHHBIX MMACCUBHOIO 3KcnepuMeHTa. [IoHATHsS QyHKIMHM OTKINKA U (pakTOopoB. OCHOBHBIE
JIOTIYIIIEHNS PETPECCUOHHOIO M KOPPEJILIMOHHOIO aHanu3a. Kpurepuu npoBepku 0JHOPOJIHOCTH
nucnepcuil. BeiObop Buaa ypaBHEHUH perpeccuu, a Takke ompeeneHue KodpQUIMEHTOB per-
peccuM M UX 3HAYUMOCTHU € HMcnonb3oBaHueM Kputepus CrerogeHTa. llponenypa uckinrodueHus
He3HaYMMbIX Ko3(hduuneHToB perpeccun. OnpeseneHne aJleKBaTHOCTH PErpecCHOHHBIX MOJe-
ney ¢ noMmoueto kpurepus duiepa;

- OCHOBHBIE TOJIOKEHHSI TEOPUH TNIAaHUPOBaHUs dKkcriepuMeHTOB (I): momHbIl QakTOpHBIN dKCTIEe-
pumeHT (I1DP3) n 06paboTka ero pe3ynbpraToB. ONTHUMaNIbHBIE CBOMCTBA MAaTPHUIIBI INIAHUPOBA-
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HUSL U CBOMCTBO OpTOroHanbHOCTH. OmpeneneHue kodhGUIUEeHTOB Moenel, X 3HaAYMMOCTH U
IPOBEpPKa aJeKBAaTHOCTH ypaBHEHHs perpeccuu. CBOWCTBO poTaTabenbHOCTH MOJTHOTO (hakTop-
HOT'O DKCIIEpUMEHTA;
- OCHOBHBIE TIOJIOKEHUSI Teopuu IIaHupoBaHus skcrepumeHToB (II): opToronanbHbINA IEH-
TpanbHbIA Kommo3uimoHHbId T1aH (OLIKIT) skcriepuMeHTOB M 00paboTKa €ro pe3ysbTaToB.
ObecnieueHne OpTOrOHAJIbHOCTH MaTpPUILIbI IIJITAHUPOBAHUS U OIPEIEICHUE BEIUUNHBI 3BE3HOIO
wieya. Onpenenenue kKod3GGUIMEHTOB MOJENIN, UX 3HAYUMOCTH M OLEHKA aJeKBaTHOCTHU YypaB-
HEHUs perpeccuu. PacueTHoe BbIYMCIEHUE KOOPIMHAT TOYKU ONTUMYyMa (3KCTPEMYMA);
- ONTUMM3ALUS SKCIEPUMEHTAIIBHBIX MCCIIEIOBAHUN C NMPUMEHEHHEeM Metoja bokca-Buinbcona.
OcHOBHBIE 1TOAXO0/IbI K ONITUMHU3ALUN SKCIIEPUMEHTAIIBHBIX UCCIEI0BAaHUN. DKCIIEPUMEHTAJIBHO-
cratuctuyeckuit meroa. Ctparerusi IBHXKEHUS K ONTUMYMY LieneBoi (yHKIuu (QyHKIUU OT-
KJIMKA) TPAJUEHTHBIM METO/I0OM. KpuTepun JOCTHKEHUS «IIOUTH CTAIIHOHAPHOW 00JIacTu» U Me-
TOJIbI YTOUHEHUS TOJI0KEHUS ONTUMAIbHON TOYKU B ()aKTOPHOM MPOCTPAHCTBE.

3.3. [Toctpoenne HU3NKO-XUMHUECKUX MOJICIICH:
- 3Tanbl MATEMAaTUYECKOT0 MOAeIUpoBaHus. @opMyIUpOBKA TUIIOTE3, TOCTPOCHUE MaTeMaTHYe-
CKOI'0 ONMCaHUA, pazpaboTKa MOJEIMPYIOIIEro aJrOpUTMa, IIPOBEPKA aJ€KBATHOCTH MOJENN U
UACHTU(DUKAIMS UX TTApaMeTPOB, PACUETHBIC UCCIEAOBAHUS (BBIUMCIUTEIbHBIN SKCIIEPUMEHT);
- COCTaBJICHHE CHCTEM YpaBHEHMI MAaT€MaTHYECKOrO OINMCAHUS MPOLECCOB U pa3paboTka (BbI-
00p) aNropuTMOB UX pelieHus. bIouHbIM TPUHIUI TOCTPOEHUS CTPYKTYPHBIX MaTeMaTHYeCKUX
mopeneii. O000IeHHOe ONMCaHue ABMKEHUS MMOTOKOB (a3 B ammaparax ¢ MOMOIUIBIO THAPOJIU-
HaMHUYECKHX MOJIENIeH, YUUTHIBAIOIIUX COCPENOTOUYECHHBIE U PACIPEIeICHHbIE HCTOYHUKH BELIE-
CTBa U 3HEpPruu (TerioTsl). JIokaabHble MNHTEHCUBHOCTU MCTOYHUKOB BEUIECTBA U TEIJIOTHI B I10-
TOKaX, COOTBETCTBYIOILIUE PA3IHMUYHBIM (PU3UKO-XUMHUECKUX IpoiieccaM. OCHOBHBIC THUIIBI YPaB-
HEHUIl MaTeMaTUYECKOT0 OMMCAHUSA XUMHUKO-TEXHOJIIOTMYECKUX MPOLECCOB — KOHEUHBIE, OOBIK-
HOBeHHbIE AU depenHtnanbubie U quddepeHIanbHble ypaBHEHUS B YACTHBIX IPOU3BOIHBIX;
- MaTEMaTUYECKOE MOJEIIMPOBAHUE CTALIMOHAPHBIX U JUHAMUYECKUX PEKUMOB TUAPABINUECKUX
MIPOLIECCOB B TPYOOIIPOBOAHBIX CHCTEMaX, IJI00AbHBIE U IEKOMIIO3ULIMOHHBIE METO/IbI PEIICHUS
CUCTEM HEJIMHENHBIX YpaBHEHUI, a TAK)KE SIBHBIC U HESBHbIE METO/bl YHCIEHHOTO PEIICHUS CHUC-
TeM OOBIKHOBEHHBIX AM(depeHnnaIbHblXx ypaBHeHU. CocTaBieHue ypaBHEHUH MaTeMaTHue-
cKoro omnucanus npouecca. I[loctpoenre nHGOpPMaMOHHBIX MATPHUI] MATEMaTHUYECKUX MOJieel
JUIsE BBIOOpa OOIIEro alropuTMa pelieHHs — MOACNUPYIOUIEro anroputMa. Peanusamnus anro-
PUTMOB pEILLIEHUS] HEJIMHEMHBIX U OOBIKHOBEHHBIX AU(epeHIInaIbHbIX ypaBHeHUN. OnncaHue
cranroHapHbIX pexxuMoB XTIl ¢ npuMEeHEHHEM CUCTEM JIMHEMHBIX U HEJIMHEUHBIX YPAaBHEHUU.
Hrepanmonnsle alroputMsl pemieHus. [I[puMeHeHre MeTonoB npocThiX utepanuii 1 HproToHa-
Padcona ansa monydenus pemenus. [Ipobiema cxonumoctu mpoiiecca perieHus. J[eKoMmo3uiu-
OHHBIM METOJ PEIICHUS CJIOXKHBIX CHCTEM KOHEYHbIX ypaBHeHuil. IloctpoeHue wuH-
dbopMaIrMOHHON MaTpUIIBl ISl BBIOOpA ONTHMANIBHOIO ajiropuTMa peuieHus 3agaud. [lonstue
KECTKOCTU CHCTEM N PepeHInanbHbIX YPaBHEHUN U KPUTEPUH KECTKOCTHU. SIBHBIE (OBICTpHIE)
U HesiBHbIE (MEIJIEHHBbIE) MeTOIbI perieHus. Meroasl nepBoro (Metoj Jiinepa), BToporo ( Mo-
JuuIIpOBaHHbIE METO/BI Diinepa) u yerBeproro nopsaka ( meron Pynre-Kyrra). Onenka tou-
HOCTH METOJIOB — OIMOOK yceueHus. IlepexoaHbie omMOKM M OMIMOKM OKPYIJIEHUS MPU YHUC-
JIEHHOM MHTETrpupoBaHuu auddepeHnnanbubix ypaBHeHnd. CriocoObl 00eCTIEUeHHS CXOIUMOCTH
pemienus 3ana4yn. [[puMeHeHne HETBHBIX METOJIOB JJIs PEIICHUS KeCTKUX cucteM nuddepeHim-
aNbHBIX ypaBHeHHMH. OnpeseneHus 1mara MHTErpupOBaHUS UTEPALMOHHBIM METO/I0M. MeTo10B
Kpsuka-Hukonbcona (Meroa Tpaneuui);
- MaTEMaTUYECKOE MOJIETUPOBAHUE CTAIMOHAPHBIX PEKMMOB MPOLIECCOB TEIUIONEpeaaun B Iuia-
CTHHYAThIX U 3MEEBUKOBBIX TEMJIOOOMEHHHKaX. MaTreMaTH4eckoe OMMCAHHUE MPOLIECCOB C MpPH-
MEHEHHEM MO/IeNIel U1ealbHOTO CMELIeHUs U BhITeCHEHUs. BriOop 1 rpaduueckoe mnpeacrasie-
HUE aNropuUTMOB peuleHus. [IpuMeHeHne cTaHIapTHBIX METOJ0B BHIYMCIUTEIBHON MaTeMaTHKU
JUISL pellieHus 3a/ad4;
- MareMaTH4ecKOoe MOJIEIMPOBAHUE CTALMOHAPHBIX PEKHMMOB IMPOLECCOB TEIUIONEpEeNaud B
MPSIMOTOYHBIX U TIPOTHBOTOYHBIX TPYOUATHIX TEINIOOOMEHHUKOB, pelieHne 3aaaun Komm u
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KpaeBoH 3a/1a4M IPX UHTETPUPOBAHUU CUCTEM OOBIKHOBEHHBIX AU((HEepEeHINAIBHBIX YPaBHEHUI.
MaremaTuueckoe OIMCAaHHE IMPOLECCOB C IMPUMEHEHHEM MOJEIEH HICAIbHOIO BBITCCHEHUS.
Pemenne 3amaun Kowmwm u kpaeBoil 3amauun. IIpencraBienne anropuTMOB BBIYMCIEHUN B BHUJIE
UH(POPMALIMOHHON MAaTpHUIIBl CUCTEMbl YPaBHEHHM MaTeMaTHYECKOTO OMUCAHHUA M OJIOK-CXEM
pacueroB. Martematnueckoe onucanue XTIl ¢ npumeHeHnem cucteM OOBIKHOBEHHBIX Aupde-
pPEHLUANBHBIX ypaBHEHHH. Onrcanne 00bEKTOB C paclpeieICHHBIMUA B IPOCTPAHCTBE IMapaMeT-
pamu. @opMyJIMpOBKa HadaJIbHBIX M KPAEBBIX YCJIOBUM 3aJa4 peIIeHUs. YNCICHHBIN aJIrOPUTM
1-ro mopsiaka i pemenus 3anauu Komm. Metos «lipucTpeniku» sl peleHust KpaeBoil 3a1a4u;
- MaTeMaTU4YeCKOe MOJEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOpaAx ¢ Mellal-
Koi. OnucaHue MUKPOKMHETHMUECKHUX 3aKOHOMEPHOCTEM MPOTEKAHUS MPOU3BOJIBHBIX CIIOKHBIX
XMMHUYECKHX PEaKLMi B )KUAKOHN (haze UIs MHOTOKOMIIOHEHTHBIX cucTeM. OmpeesieHue Kiroue-
BBIX KOMITOHEHTOB CJIO’KHBIX XMMHUYECKHX PEaKIHid C MTPUMEHEHHEM METOJIOB JIMHEHHOU anreo-
pBl - PAHTOB MaTpHI] CTEXHMOMETPUUECKUX KOA(PPHUIHMEHTOB peakuuu. Maremaruyeckoe onuca-
HUE PEaKTOPHOTO Ipollecca ¢ pyOaIkoi uiss TPOU3BOIBHON CXEMBI MPOTEKAHUS XUMUYECKOU
peakuuu. BpiGop anropuTMoOB peleHHs 3aaud ¢ NPUMEHEHUEM HH(OPMAIMOHHON MAaTpHIIbI
CHUCTEMBbI YPaBHEHHHM MaT€MaTHYECKOI0 ONMCAHUS U MPEICTABICHUs aIrOpUTMa pEelIeHus C 110-
MOIIbI0 OJOK-CXEMBI pacyera Mpolecca;

- MaTe€MaTU4eCKOe MOJEIMPOBAHUE HECTALIMOHAPHBIX PEXUMOB IPOLECCOB B PEAKTOpax C Me-
mIankoi. Maremarndeckas IIOCTaHOBKA 3aJa4d JUIsl peaklUU ¢ IPOU3BOJIbHON CTEXHOMETpUYE-
ckor cxemoil. @opmynuposka 3aaaun Komm — 3a1aun ¢ Ha4aJIbHBIMU YCJIOBHSMH. Pa3HOCTHOE
IpPECTaBICHUE CUCTEMBbl OOBIKHOBEHHBIX Au((depeHuanbHblX ypaBHeHHH. IlocTtpoeHue uH-
(dopManMOHHON MaTpHIbI ISl BBIOOpa anroputma pemeHus. [ padudeckoe mpeacTaBieHue an-
TrOpUTMA pelIeHUs B BUJIE OJOK-CXEMBbI Pacyera;

- MaTeMaTU4YeCKOe MOJEIUPOBAHUE CTAL[MOHAPHBIX PEKUMOB B TPYOUaThIX peakTopax ¢ MpsMo-
TOYHBIM M IPOTUBOTOYHBIM JABM)KEHHUEM TEIUIOHOCUTENEH. MaTremaTuueckasi IOCTAaHOBKA 3a1a4u
JUISl PEaKIIUKA C KOHKPETHOM CTeXHOMeTpudecko cxemonl. opmynuposka 3agaun Komm — 3azna-
4M C Ha4aJIbHBIMU YCJIOBUSIMU U KpPAaeBOH 3aJa4yd — 3a/1a4y C KpacBbIMU YCIOBUAMU. PazHOCTHOE
NPECTaBICHUE CHCTEM OOBIKHOBEHHBIX MU(epeHnaabHbIX ypaBHeHuid. [loctpoenne nndop-
MalMOHHBIX MaTpHUIl AJs BbIOOpa anropuTMmoB pemieHus. ['padudeckoe mnpencraBieHHe airo-
PUTMOB pelIeHUs B BUJIE OJIOK-CXEMBI pacyuerTa;

- MaTeMaTU4eCKOe MOJETUPOBAHHE HECTALlMOHAPHBIX PEKUMOB IMPOLECCOB B TPYOUAThIX peak-
TOpax W YHUCICHHbIE AJTOPUTMBI TUCKPETH3ALUHU ISl PEIICHUsS CUCTEM Au(epeHlnaIbHbIX
YPaBHEHUH C YaCTHBIMHM NPOU3BOAHBIMU. MaremaTndeckass IOCTAHOBKA 3aa4M JJIsl PEAKLUU C
KOHKPETHON CTEXHOMETPHUYECKOU cxeMon. POpMyIMpOBKa HAYaJIbHBIX M TPAHUYHBIX YCIOBHM.
JuddepeHunanbable ypaBHEHHUs B YACTHBIX MPOU3BOAHBIX - JIMITHYECKOT0, MapaboIMuecKo-
ro ¥ runepOoJnYecKoro TUIOB. AJITOPUTMBI PELIEHUS] YpaBHEHUH napabonaudeckoro tuna. Ma-
TEMaTU4YeCKass MOJECIIb XMMHUYECKOIO IPEBpAIICHUSA B U30TEPMUYECKUX YCIOBHUSAX I HECTa-
IIMOHAPHOTO Ipoliecca B TPyOUaThIX ammaparax C y4eToM IMpOJOJIBHOIO MEepEeMEIIMBAHUSA U C
IpUMEHEHHEM OfHoMNapameTpuueckoi auddy3noHHON Moaenu JUIsl ONMUCAHUs THIPOAUHAMUYE-
CKOI 0OCTAaHOBKHM B PEaKLIMOHHOM IOTOKE. ANTOPUTMBI PELIEHUS B BHUJI€ CUCTEM HEIMHEWHBIX
YpaBHEHMH, a Takke OOBIKHOBEHHBIX AHU(DdepeHnanbHbIX ypaBHEHUH MEPBOTO M BTOPOTO IO-
PSAKOB;

- MaTeMaTU4YECKOE MOJEIUPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB HENPEPBIBHOM MHOIO-
KOMITOHEHTHOM peKTHUQUKauu U abcopOunn. MaTemMaTuyeckoe ornrucaHue Mmporecca MHOTOKOM-
MOHEHTHOH peKTU(UKAIMK B TapeabuaTol KosoHHE. MojenupoBanue (a3oBOro paBHOBECHS U
mpolecca Macconepeaul Ha Tapeiakax B MHOMOKOMITIOHEHTHBIX CHCTeMaX. Y4eT TEeIUIOBBhIX Oa-
JAHCOB Ha Tapeskax MpH MOJICIMPOBAHUH Mpoliecca B PeKTU(UKALMOHHON KoJoHHE. JlekoMmo-
3ULIMOHHBIA alrOpUTM pacyeTa mpoliecca peKTu(UKaluu B KOJOHHOM amnmnapare. Maremartuye-
CKO€ OMMCaHUEe Mpoliecca MHOTOKOMIIOHEHTHOW abcopOIMK B Haca1049HOM KoJoHHe. Moienupo-
BaHUe Ipoliecca MHOTOKOMIIOHEHTHOM Macconepeiaui B CeKIMSIX HacaJOYHOW KOJOHHBI. AJro-
PUTM pelleHUs] KpaeBol 3ajauul Uil MOJEIMPOBAaHUS Ipolecca abcopOIUM B HACAI0UYHON KO-
JIOHHE.
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3.4. OCHOBBI ONITUMHU3ALUN XMMHUKO-TEXHOJIOIMUECKHX MPOLIECCOB:

- pelIeHre 3a1a4d ONTHMHU3ALMUA C TEPMOJUHAMUYECKMMH, TEXHOJIOTUYECKUMH, 3KOHOMUYECKH -
MU, TEXHUKO-D)KOHOMUYECKUMHU U HKOJOTMYECKUMHU KPUTEPHUSIMH ONTUMAIBHOCTH. OnTHMAaib-
Hble pecypcocOeperaromue XTII. Bpibop KpuTepueB ONTUMAIBbHOCTH (LENEBBIX (DYHKIHIA).
®opMyIMpOBKa MHOTOKPUTEPUAIBHON 3aaun ontuMu3auu. OCOOEHHOCTH PELIeHUs ONTHMU-
3anuoHHbIX 3a1a4 XTIl npyu HamMYuM HECKOJIBKUX KPUTEPHUEB ONTHUMAIBHOCTH, OBPAXKHOM Xa-
pakTepe 1eNeBOr (PYyHKIIMN U HAJTMYHH OTPpaHUYCHUN 1-T0 U 2-r0 poja;

- QJITOPUTMBI OAHOMEPHOM U MHOTOMEPHOM ONTHMH3ALMHA. MEeTOIbl CKaHUPOBAHUS, JOKaJIN3a-
LIUM SKCTPEMYMa, 30JI0TOro cedeHus U yucen PuboHauu B ciaydyae OJHOMEPHOH ONTHMHU3ALUU.
MeTo/1b1 MHOTOMEPHOI ONTHUMM3ALMK HYJIEBOT0, IEPBOTO U BTOPOro NOpsAAKOB. CUMILIEKCHBIE,
cilyyaiiHble M I'paJIMEHTHbIE METO/Ibl MHOTOMEPHOM onTuMu3anuu. Meron mwrpadHbIx GyHKIUIA.

3.5. 3akmouenue:

- IpUMeHeHne KoMnbloTepHbIX Moaened XTI mpu npoeKTMpoBaHMM XMMUYECKUX ITPOU3BOJICTB

— B CAIIP. 3agaun cucrem aBromarusupoBanHHoro npoektupoBanus (CAIIP) u ctpykrypa cuc-
TE€M KOMIIBIOTEPHOIO HpoeKkTHpoBaHusA. VHpopMannoHHOE M MaremMaTHyeckoe oOecreueHue
CAIIP. ABTOMAaTH3MpOBaHHOE INPOEKTUPOBAHUE C MPUMEHEHMEM KOMIIBIOTEPHBIX MOJeIen
XTIIL;

- IPUMEHEHNE KOMIBIOTEpHbIX Moaenel XTII npu ynpaBieHun TEXHOJIOTHYECKMMH IIpoLecca-
mu — B ACYTII. Komnerorepnoe monenuposanre XTIl B pexxume peanbHoro Bpemenu. Cucre-
MBI TIPSIMOTO HU(POBOTO (KOMIBIOTEPHOTO) YIIPABJICHUS TEXHOJIOTHIECKUMU Tporieccamu. Oco-
OCHHOCTU pealu3aluu KoMmbloTepHbIX Mojeneil XTIl B aBTOMaTW3MpPOBAHHBIX CHUCTEMax
ynpasiieHus TexHosiornyeckumu npoueccamu (ACYTII).

4. O0beM yueOHOM M CUMIIIMHBI

B 3aueTHBIX B akagem.

Buapl yue6HO# paboThI eJUHUIIAX Yacax
OO0mas Tpy10eMKOCTh JTHCIIUILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHS: 0,33 12
Jlexruu (JIek) 0,22 8
JlaGopatopusie 3ansaTus (I13) 0,11 4
CamocrositeabHas padora (CP): 2,56 92
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeT0B JUCIIUILINHBI 2,56 91,8
KonrtaktHast camocTosiTenbHas pabora 0,2
Buabl kouTpoOJIA:
3auer: 0,11 4

KonTakTHas paboTa — mpoMe:KyTO4YHasi aTTeCTAlUsA - -
IoaroroBka K dK3amMeHy -

B 3auetHbix | B actpon.

Buapr yue6HO# paboTh eQUHULIAX Yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 81
KonTtakTHasi padoTa - ay1uTOpPHbIE 3aHATHA: 0,33 9
Jlexmu (JIek) 0,22 6
JlaGopatopusie 3ansatus (I13) 0,11 3
CamocrositebHas padora (CP): 2,56 69
CaMocTosTeTbHOE U3YUCHUE PA3JICTIOB IUCITUTLTHHBI 2,56 68,85
KonraktHas camocrosiTenbHas pabota 0,15
Buabl koHTpOJIA:
3ayer: 0,11 3

KonrTakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalus - -
IHoaroroBka K dK3aMeHy -
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AHHOTanus padoyeil NPOorpaMmal JUCHUIIMHBI «MHCTPpYyMeHTAJIbHbIE METObI AHAIU3A B
ouorexnosornm» (b1.B.12)

1 Heab AUCHMIIMHBI — 00€CTICUNTh TOJHBIM 00bEM COBPEMEHHBIX 3HAHUM, YMEHUU U
HaBBIKOB 110 OCHOBHBIM IpynnaM (pU3MKO-XMMHUYECKUX METOAOB aHalu3a, HauboJjee IIUPOKO
IPUMEHSIEMbIX B MPOMBIIUICHHOCTH M HCCIIEOBATENBLCKOM paboTe, a Takke KOMIIETEHIIHHA, He-
00XOAMMBIX XUMHKaM-TEXHOJIOTaM BCEX CIELUANbHOCTEN JUIsl PELICHNs KOHKPETHBIX 3a/1a4 XU-
MHYECKOI0 aHAJIU3A.

2 B pe3yabTare m3ydeHHsl IMCHMILIMHBI 00y4YaloIMiicsl 1O NMporpaMme 0akajiaB-
puaTa JA0JIKeH: 00Ja1aTh CIEeAYIONMMHA KOMIICTCHIIUSAMU: BIaJICHUEM IUIAHUPOBAHUS SKCIEPH-
MEHTa, 00pabOTKH U MpescTaBlIeHus MoayyeHHbIX pe3yiapTatoB (IIK-10); BrageHnemM oCHOBHBI-
MU METOJAaMHU 3allUThl IPOU3BOJICTBEHHOrO IEPCOHAIa U HACEJIEHUS OT BO3MOXHBIX IOCJIEICT-
BUI aBapwmii, Karactpod, cruxuitHbix OemctBuii (OIIK-6); crmocoOHOCTBIO 0OecreYnBaTh BbI-
NIOJTHEHUE TPaBHJI TEXHUKU 0€30MacHOCTH, MTPOU3BOJICTBEHHOIN CaHUTApHH, MOKapHOI Oe3omac-
HocTH U oxpanbl Tpyaa (ITK-4);
3Hamb: OCHOBHBIE TIOHATHS M METOJBI (PU3UKO-XUMUYECKHX METOAOB aHAIIN3a, TEOPUIO (PH3HKO-
XUMHUYECKHX METOAOB aHalN3a, IPUHIHUIIBI paO0THl OCHOBHBIX ITPUOOPOB B (PU3UKO-XMMHUUYECKHX
METOo/1ax;

Ymems: npumMeHsTh MpUOOpPETEHHBIE NPAKTUYECKUE HABBIKU B NMPO(ECCHOHAIBHONW JesTeIbHO-
CTH JUIsl pEeLIeHMs] KOHKPETHBIX 3ajau;

Bnademw: nneonorueit pu3NKO-XUMHUECKUX METOJOB aHAIM3a, CUCTEMOM BbIOOpa MeTo/1a Kaue-
CTBEHHOT'O Y KOJIMYECTBEHHOI'O aHAJIN3a, OLIEHKONH BO3MOXKHOCTEH Ka)10ro MET0/1a, METPOJIOT -
YEeCKUMHU OCHOBAMHU (PU3UKO-XMMHUYECKUX METO/I0B aHAIN34;

HUmems npedcmasnenue 0 MHOTOOOpa3uu METONIOB (PH3MKO-XMMUYECKOTO aHAIHM3a, O KOHTPOJIE
KauyeCcTBa pe3y/IbTaTOB KOJIMUECTBEHHOIO aHAIN3a U O €MHCTBE KYpCOB «AHAJINTUYECKAs! XUMUS
U «PU3UKO-XMMHUYECKHUE METO/Ibl aHAIU3a.

3 Kpartkoe conep:xanue JMCHHIIHHbI

Mooynw 1. Cnekmpanbhvle Memoobl AHANU3A

1.1. Brenenue B pU3MKO XMMUYECKHE METO/IbI aHAIN3a. ATOMHO-?MHCCHOHHBIN CIIEKTPAJIbHBIN
aHaJIU3. ATOMHO-IMHUCCHOHHAs (OTOMETPHUS IIIAMEHH.

OXMA — cocraBHas 4acThb COBpEMEHHOH aHanmuTHyeckod xumuu. Knaccupukanums
(U3UKO-XMMHYECKUX METOJOB aHaIn3a. AHAIUTUYECKUN CUTHAN KaKk HH(GOopMaTUBHAs QyHKIUS
COCTaBa BEILECTBA U ero koaudectsa. OTHOcUTENbHBIN XapakTep u3mepenuii B DXMA. IIpenen
oOHapyXeHMsI U 4yBCTBUTEIbHOCTh MeToga. dopmyina Kaiizepa. Bepxuuil u HuxHUIM Tuanaszo-
HBI OIIpENENsIEMbIX coAepkaHuil. JIMHEMHBIN nUana3oH ONpeAesIeMbIX KOHLIEHTpaui. JTajo-
Hbl. [IpreMbl KOJIMYECTBEHHBIX HW3MEpPEHUMN (BHEUIHEr0 W BHYTPEHHETO CTaHJapTa, J00aBOK,
TUTpOoBaHuA, TuddepeHnranbabie MeToabl) B DXMA, ux XapakTepuCTUKa U YCIOBUS MpUMeE-
HEHUsA. AHAIMTUYECKHUE U METPOJIOrHUecKre XxapakrepucTuku @XMA.

Knaccudukanus cnekTpaibHbIX METOI0B aHanu3a. [lonydyeHre XMMUKO-aHATUTHYECKON MH-
¢dbopmanuy Npu B3aUMOJEHCTBUHU 3JEKTPOMATHUTHOTO W3IY4YEeHHUs C BemiecTBOM. OnTuyeckue
METOJIbl aHaJN3a. ATOMHAs U MOJIEKYJISIpHAsI CIIEKTPOCKONHsI. AOCOPOIIMOHHBIE U SMHUCCUOHHBIE
METO/Ibl aHAJIN3A.

111  ATOMHO-3MHUCCHOHHBIN CHEKTpaJbHBbIM aHanu3. TeopeTuyeckhue OCHOBBI aTOMHO-
SMHCCUOHHOTO CHEKTPAIBbHOrO aHaiu3a. VICTOYHHMKM BO30OYXKAEHUS CIEKTPOB. ATOMHO-
SMUCCHOHHBIE JIMHEeWYaThle crieKTphl. [IpaBuna oTOopa 3JIEKTPOHHBIX NEPEXO00B. 3aMUCh CIEK-
TPaJIBHBIX JIMHUI B BUE TEPMOB. CXEMBI 2JIEKTPOHHBIX MEPEXO/IOB B aTOME LIEIOYHOIO METAN -
na. Pacipenenenue bonbliMana M 3aCeIEHHOCTb YPOBHEH BO30YKIIEHHOTO COCTOsSIHUS. DakTo-
PBI, BIMAIOIIME HA MHTEHCUBHOCTb CHEKTPAJIbHBIX JUMHMM. [Ipouecchl MOHM3aLMM U caMoOIo-
rIIOIIeHUs B mia3Mme, gpopmyrna Caxa. CrekTpaibHble TPUOOPHI U CIIOCOOBI PETUCTPALIUU CIIEK-
Tpa (BU3yasJbHbIH, (oTorpaduueckuil u ¢orosnexTpudeckuii). KauecTBeHHbIl aHamu3, pac-
(pPOBKA SMUCCUOHHBIX CIIEKTPOB U UACHTU(UKAIIMS 3JIEMEHTOB 10 UX crekTpaMm. Konnyect-
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BeHHBIM aHanmm3, Gopmyna Jlomakuna-Illaitbe. [IpakTka aTOMHO-’MHUCCHOHHOM CIIEKTPOCKO-
NUU. ATOMHO-OMHUCCHOHHBIM aHalM3 C UWHAYKTUBHO CBSI3aHHOM Ia3Mod. XHMHKO-
CIIEKTpaJIbHbIE METO/IbI aHAJIN3A.

112 ArtomHO-3MHCccHOHHas (poTomeTpus IuiaMeHu. ['a30Bble MmIaMeHa Kak BUAbl HU3KO-
TEeMIepaTypHOM MJIa3Mbl, X XapakTepucTuka. biok-cxema miameHHoro ¢oromerpa. Bo3moxk-
HOCTH METOJ[a M €r0 OrpaHu4eHusl. AHHOHHBIN U KaTHOHHBIN 3((ekThl. MeToIbl KOTUYECTBEeH-
HBIX oIlpejiesieHuil B miaMeHHo# (otomerpuu. [Ipenen oOHapyxeHus, NpeU3UOHHOCTD, CEeNeK-
TUBHOCTB. O0JIaCTH IPUMEHEHHSI.

113 ArtomHo-abcopOumoHHast crekTpodoromerpus. OOmas xapakTEPUCTHKAa METO/a.
[Tornomenue >31€KTPOMarHUTHOTO M3Iy4eHHS CBOOOJHBIMH aromamu. biok-cxema mpubopa.
HcTouHnkn MOHOXpoMaTHyecKoro usinydeHus. CriocoObl aroMu3anuu npoosl. MonynsTop, ero
HazHaueHue. M30uparTebHOCTh, TOCTOMHCTBA M HEJOCTaTKH Merona. CpaBHEHHE aHAJIMTHYE-
CKUX XapaKTepUCTUK METOJIOB aTOMHON abcopOLMU U aTOMHOM SMHUCCHHU.

2. MonekynspHast CHEKTPOCKOIIHUS

12.1. MonexynspHas CHEKTPOCKONHA. MeToIpl ONTUYECKOH MOJIEKYJISPHOM CHEKTpo-
ckonuu. llornomenre 31eKTPOMarHUTHOTO U3IYyYEHHUS] MOJIEKYJIaMU. DJIEKTPOHHBIE IIEPEXO/Ibl U
CHEKTPBI MOMIOIIEHUS MOJIEKYI. CXeMbl 3JIeKTPOHHBIX NepexoaoB. CpaBHEHHE aHAIUTUYECKUX
CHrHaJ0B, 00yCcIoBICHHBIX -0 —IIepexoamMu, epexoaMi ¢ TIePEHOCOM 3apsiia M T-T — Iepe-
XOJJaMH.

1.2.2. Cnekrpodoromerpuueckuii ananu3. 3akoH byrepa-JlamGepra-bepa. MomsipHblii
ko3 duuuent nornouenus CrnocoObl ero ompenenenus. OnNTUMuU3anus yCIOBUN aHATIUTHYeE-
CKUX ompezaeneHuid. BeiOop onTUManbHON JITUHBI BOJBI U paboyero cBeroduibTpa. KoHTpact-
HOCTh aHanuTH4Yeckod peakuuu. OTKIOHEHHs OT 3akoHa byrepa-JlamGepra-bepa. CpaBHeHue
doromerpun U cnekTpopoToMeTpUr. Ammaparypa s CHEKTPo- U (POTOMETPUIECKHUX H3Mepe-
Huil. XapakTepucTuka (GOTOMETPUYECKHX METOJO0B aHanu3a. M30upaTenbHOCTh B CIEKTPO(OTO-
METpHUH U ee obecriedenne. [IpuHIMT aATUTHBHOCTH TIOTJIONICHUS B aHAJIM3€ OMHAPHBIX CMEce
HOMIOIIAIOIIMX BewlecTB, MeTo]] Pupopara. TouHOCTh pe3yabTaToB (POTOMETPUUECKUX OIpe/e-
nennii. [uddepennnansuas poromerpus. MeToa OHO- M ABYCTOPOHHEW MU epeHIrnaIbHONR
¢doromerpun. MeTo1bl CHEKTPOPOTOMETPUIECKOTO TUTPOBAHHUSL.

1.3. dayopumerpuueckuii Meto ananu3a. TypOuauMerpus U HederomeTpusl.

1.3.1. ®dnyopumerpuueckuit Mmetoa ananuza. @ayopectenuus u dpochopecuenuus. [Ipu-
MEHEHHE SHEePreTU4ecKor auarpaMMbl SI6JI0HCKOTO MPU pacCCMOTPEHUH CHUHIJIET-CUHIJIETHBIX U
CHHIJIET-TPUILIETHBIX 3JIEKTPOHHBIX IepexonoB. KonebarenpHas penakcalyss U BHYTPEHHS
KOHBepcHs. KBaHTOBBINM M DHEPreTHYeCKUi BbIXOAbI. DAaKTOpHI, BIUAIOIINE HA NHTEHCUBHOCTH
¢danyopecuennuu. TemnepaTypHoe W KOHIIEHTpAallMOHHOE TylleHue QuiyopecueHuuu. [IpaBuio
Crokca-Jlommernsi. CBsi3b CTPOSHUSI MOJIEKYJIBI OPTaHUYECKOTO COSTMHEHUS C €T0 CITOCOOHOCTHIO
K (¢uyopecueHIMH. 3epKajabHas CUMMETPUS CIIEKTPOB TMOIJIOLIEHUS M HUCIyCKaHHs (TpaBHIIO
JleBmmua). 3akoH Basunoa. Cxema dimyopumerpuueckux u3MepeHuil. BeiOop nmepBHYHOrO u
BTOPUYHOTO CBETOMMIBTPOB. ['pagynpoBoyHast 3aBUCUMOCTh M KOJIMYeCTBEHHBIN aHanu3. OO-
11ast XapaKTepUCTUKa METO/a.

1.3.2. TypObunumerpuueckuii 1 HeeroMeTpuIecKnii MEeTOIbI aHajm3a. PaccesHue cBera
JUCIIEPCHBIMU cUcTeMaMU. CBsA3b ONTUYECKOM IUIOTHOCTH C KOHIIEHTpAaLMEW OINpENessieMOro
BeniectBa. Koadduiment mytHoctu cucrteMbl. TeopeTnyeckue OCHOBBI TypOUIUMETPUH U He-
denomerpun. YpaHenue Panes. TpeOGoBanus, mpeabsBisieMble K HCIOIb3YEMBIM PEAKIIHSIM.
TypOunumerpuueckuil KUHETHYECKUI MeToA. BO3aMOXXHOCTH METO/IOB.

Mooyns 2. dnekmpoxumuueckue Memoosvl AHAIU3A
2.1. KoHlyKTOMETpHS U MOTEHIIHOMETPUS

Knaccugpukamus 9XMA. Knaccupukanus 3J1eKTpoI0B U JIEKTpoxXuMHuyeckue metroasl. Ilo-
JSIpU3YEMBIE U HEToJsipu3yemble 3eKTpoasl B DXMA. Mcnonb3yemble XUMUYECKUE U 3JIEKTPO-
XUMUYECKHE PeaKlnu, TpeOOBaHUs, IPEIbABISIEMbIE K 3TUM peakuusaM. Bosmoxunoctu 9XMA.

2.1.1. KongykToMeTpusi 1 KOHIYKTOMETpUIECKOoe TUTpoBaHue. OOmas XxapakTeprcTuka
MeTOoJ1a. Y IeNbHasi U SKBUBAJIEHTHAs 3JIEKTPOIIPOBOJHOCTh PACTBOPOB AIEKTPOIUTOB. [loaBrk-
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HOCTb MOHOB. [IpsiMasi KOHAYKTOMETPHUS U KOHIYKTOMETpPHUYECKOEe TUTpoBaHue. Kpusbie TUTPO-
BaHuA. DakTOpPBI, BAUSIOIIME HA X0/ KPUBBIX TUTpOBaHuUs. [IpuHIMNMaIbHAsA cXeMa YCTaHOBKH
IUI1 KOHIAYKTOMETPUYECKMX HM3MEPEHUH, HCIOJIb3yeMbIE IEKTPOAbl. BO3MOXHOCTH MeTO.a,
JIOCTOMHCTBA, HeAocTaTKu. [IpuMepsl onpeneneHuil. .

2.1.2. BricokouactotHOe THUTpoBaHue. OcoOeHHOCTH MeTona. [IpuHIMNManbHas cxema
yCcTaHOBKH. Vcnosb3yeMble HHIYKTUBHBIE U EMKOCTHBIE 0€33JIEKTPOAHbIC Tueiki. DOpMBI KpH-
BBIX BBICOKOYAaCTOTHOIO TUTpOBaHHMA. Amnmaparypa. Bosmoxknoctu merozna. Ilpumepst onpene-
JICHUM.

2.1.3. IloTeHumoMeTpuss U NOTEHIMOMETpUYECKOe TUTpoBaHHe. OmpeneraeHue MeToja.
Hcnonszyemble sguelku. MHAMKATOPHBIE 3JIEKTPOABI M DJIEKTPOAbI CpaBHEHUs. MoHoMerpus.
JloHHaHOBCKUH U nu(Qy3noHHbIN noTeHuuanbl. Kinaccupukanus HOHOCENEKTUBHBIX 3JIEKTPO-
70B. OCHOBHBIE XapaKTEPUCTUKN MOHOCEJIEKTUBHBIX 3JIEKTPOIOB Pa3IN4HbIX TUNOB. [Ipuuunsl,
00ycIIoBIMBarONIME U30UPATEIHLHOCTh JJICKTPOJ0B. YpaBHeHHE Hukonmbckoro-Oizenmana. Me-
TOJIBI OnpeeneHust Kod(pPpUIMEeHTOB CEeIeKTUBHOCTH, BEPXHETO U HMUYKHETO IpeJiesia Tuana3oHa
OTpeIeIAEMBIX COEepKaHUN. YTI0BOU KOA(DPHUIIMEHT A7IEKTPOHON (yHKIMH. METOIbl KOJIU-
YECTBEHHBIX ONPECIICHUN U ycinoBus UX npuMeHeHus. [Ipsamas norenunomerpus (pH-metpus,
noHometpust). BoamoxkHoctn Merona. Meronbl TuTpoBanus. OOpaboTKa KPUBBIX OTECHIIMOMET-
PHYECKOTO TUTPOBAHUSA. MeTOIbI T0OABOK.

2.2. BonpTamnepoMeTpuuecKrue METO bl aHaIN3a. AMIIEPOMETPUYECKOE TUTPOBAHNUE.

2.2.1. BonpramnepomeTpuyeckie MeTo bl ananu3a. Kiaccuyeckas monsporpadusi, OCHO-
Bbl Meroja. llpuHiunuanbHas cxema noisiporpaduueckoil yctraHoBku. Mcmonb3yemble 3iiek-
TPOJbl, TpeOOBaHMsI, IPEIbABIsEMbIE K AeKTpoaaM. llonsipusaliioHHble KpUBbIE WHIUKATOP-
HBIX 3JIEKTPOJOB. PTYTHBIN Kamaroliuil 31€KTpoA, TBepable diekTpoasl. [lomsporpammsel. MH-
TeprpeTalus nojasiporpamm. OCTaTOYHBIN U KOHACHCATOPHBIN Toku. DapaneeBckuit Tok. CBoii-
CTBa npenenbHoro Auddy3snonHoro Toka. YpasHenue MibkoBuya. YpaBHeHue nossiporpaduye-
ckoit BoiHbI ['efipoBckoro. [ToTeHnuan noayBoHbl. BeiOop u Ha3HAYCHHE MOJIIPOrpaduIecKo-
ro ¢poHa. AHOMaJIMU Ha MOJIAPOrpaMUecKux KpUBBIX U MX ycTpaHeHHe. KauecTBEeHHBbIN U KO-
JMYECTBEHHBIN nossiporpaduyeckuii ananu3. COBpeMEHHbIC HANpaBJICHUS Pa3BUTHS BOJbTaM-
nepomerpun. O61acTu UCMONIb30BaHMs. BO3MOKHOCTH, TOCTOMHCTBA U HEJIOCTATKU METOAA.

2.2.2. Amniepomerpuueckoe TuTpoBanue. OOmias XxapakTepucTuka merona. Beibop ycio-
BUH aMIIEpPOMETPUUECKUX M3MepeHMd. [IpuHIMnuanpHas cxeMa yCTaHOBKH JUISl aMIIEPOMETPH -
YeCKOro TUTPOBaHUs. TUIBI KPUBBIX TUTPOBaHUA. buaMmnepomerpuueckoe TUTpOBaHUE, YCIOBUS
aMIIEPOMETPUYECKUX U3MEPEHUN C ABYMs MHIMKATOPHBIMU 3JeKTpoaamu. Kpussle TUTpOBaHUS.
Bo3moxHOCTH, TOCTOMHCTBA M HEJOCTATKU MeTo1a. [IprMepsl mpakTHUECKOro UCITOJIb30BAHHUS.

2.3. KynoHoMmeTrpudeckuil METOJl aHaIN3a. DIEKTPOrpaBUMETpHs. ABTOMATH3aIUs aHa-
JINTUYECKUX OMPEIAECICHUMN.

2.3.1. Kynonomerpuueckuii Meto ananuza. Kiaccudukamus METOA0B KyJIOHOMETPHH.
O6benunenHbiit 3akoH dapaned. Beixon no toky. Ilpsmas KylToHOMETpHsI U KYJIOHOMETpUYE-
ckoe TuTpoBaHre OcobeHHOCTH MeTo/10B. KynoHOMeTpHs Ipy KOHTPOJIUPYEMOM MOTEHIIMAJE U
pu KOHTposimpyeMoM Toke. Ilonspusanuonnsie kpuBble. BoiOop noreHnuana paboyero 3iek-
Tpoja. Pacuer xonmuuecTBa 3JI€KTPUYECTBA, 3aTPAYEHHOTO HA ANIEKTPOXMMUYECKYIO PEAKIIMIO.
[IpuHnunuaneHas cxeMa KyJIOHOMETpHYecKOoi ycTaHOBKU. Ob6nacTs npuMeHenus. Kynonomer-
puueckoe TUTpoBaHUe. BriOop Toka anekTponnza. OCOOEHHOCTH TeHEPUPOBAHHOTO TUTPAHTA.
CrocoObl MHAMKAIIMM KOHEYHOW TOYKU THUTPOBAaHUS (BU3YaJIbHBIE U HHCTPYMEHTAJIbHBIE).
[IpyHuMnUanpHas cxeMa YCTAHOBKHM JUIsl KYJIOHOMETPHUYECKOro TUTpoBaHHMs. lIpakTnueckoe
MIPUMEHEHHUE METO/1a, €T0 JOCTOMHCTBA U HEAOCTATKHU.

2.3.2. DnexTporpaBuMeTpruecKuil anaau3. CriocoObl BRITIOTHEHHUs onpeneneHnit. Oommas
XapakTepucTuka meroa. Ilporeccsl, mpoTekaromue npu 31eKTpoiun3e. Beidop anexTpoaos. Ye-
JIOBUSL AJIEKTpoOcaxaeHus. TpeOoBaHus, MpeIbsABIseMble K OcaJkaM Ha dJeKTpojax. Mcmonb-
30BaHUE DJIEKTPOOCAKIACHMS Ui L€l KOHLUEHTPUPOBAHMS, OIPENEICHHUS W pas3iciiCHUus.
Bryrtpennuii anexktponus. [JocTOMHCTBA M HETOCTATKA METOA.

Mooynw 3. Xpomamozpaguueckue memooot.
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31 TeopeTndeckue OCHOBBI XpOMAaTOrpauIecKux METO0B. 1'a30-KUIKOCTHAS XpOMaTorpa-
bus.

Teopernueckne OCHOBBI Xpomarorpaduyeckux meronoB. OOnacTu NpUMEHEHHUsS XpOMAaTo-
rpadMUecKuX METOAOB aHanu3a. Xpomarorpamma. Ilapamerpsr yaepxkuBanusi. Du3MKO-
XMMHUYECKHE OCHOBBI XpoMaTorpagpudeckoro npouecca. Kiaccudukanus METo10B XpoMaTorpa-
(¢uu 1o arperaTHOMY COCTOSTHUIO (ha3, M0 MEXaHU3MY pa3JeNIeHUs U CIIOCO0y 0OPMIICHHS TIPO-
necca. OcHOBBI Xpomarorpaduueckoro pasznenenus. Koapdpuuuent pacnpenenenus u ko3ddu-
UeHT paszaeneHus. OCHOBHOM 3aK0OH xpomartorpadun. B3aumMocBs3b (GOpMbI BBIXOJHONH KPUBOH
U U30TepMBbl COPOLIMHM B KOJIOHOYHOM XpoMaTorpaduu, aHATUTUYECKHH acleKT 3TOi 3aBUCHUMO-
cti. @aKTOPHI, BIUSIOIINE HA CKOPOCTh JIBIKEHUSI XpoMaTorpaduieckoi 30Hb1. Teopus Teope-
TUYECKUX Tapesok. Teopernueckas Tapenka. BbicoTa, SKBUBaJI€HTHAs TEOPETUUECKOM Tapelike.
Kunernueckas teopust xpomarorpaduu. YpasHenue Ban-Jleemrepa. Kputepuu s dexruBaoctu
xpomarorpaduyeckoro nporecca. CTenenp pa3aeneHus U Kputepuil cenektuBHocTH. Kpurepuit
pazaenenus. ONTUMU3AIMS IPOLIECCOB Pa3/ICICHUs] CMECEH BEIIEeCTB.

311 T'a3oxuakoctHas xpomarorpadus. Obmas xapakrepuctiuka Merona. [Tpunnumnm-
aJlbHAasl CXeMa ra3zoBoro xpomarorpada. YCTpolCTBO M Ha3HAUYeHHUE y3i10B xpomarorpada. Tpe-
OoBaHMs1, IPEAbABISEMbIE K HEIOJBIKHONW M MOJBMXKHON (azaM. JleTeKkTopsbl, uX Kiaccupuka-
U ¥ TpPeOOBaHUS K HUM.

Mertonbl uaeHTHGHUKALMK BELIECTB B I'a30BOi XxpoMaTorpaduu. JIuneinsle u orapudmuye-
CKHE MHJIEKCHI yaepkuBaHus. KoppesinoHHbIE YpaBHEHUS: CBS3b IMapaMETPOB yIEPKUBAHHS
KOMIIOHEHTOB € UX (U3UKO-XMMHUYECKMMHU CBOMCTBaMHU. KauecTBeHHBIN aHAIN3 1O JOrapupmu-
4eCKMM HHJEeKcaM yiepxkuBaHus KoBada. MeTOIbl KOJIMYECTBEHHOTO aHAIM3a: METOJ a0co-
JIOTHOHM IpayUpOBKU, METOJ] HOPMUPOBKH, METOJ] BHYTPEHHEro cranaapra. [lonpaBounsle Ko-
3¢ GUIMEHTHI K II0MIa1IM THKOB. [IprMepsI MpakTHYeCKOro MCIOJIb30BAaHMS ra30BOM XPOMATO-
rpadumu.

32 HonoobmenHnas xpomarorpadus. XXuakoctras xpomarorpadus. PacnpenenurensHas Oy-
Ma)kHasi M rejib-XpoMaTorpaQus.

321 XKuakoctHas xpomarorpadus. Kmaccudukanuss METOI0B KHIKOCTHOM XpOMaro-
rpapun. Ocobennoctu BOXKX. [TpunnunuanbHas cxema KUAKOCTHOIO XpoMarorpada BeICOKO-
ro nasneHus. Tunsl nerekropoB B BOXKX. JKunkoctHo-ancopobunonnas BOXX. HopmanbHo-
¢a3oBbIi 1 00paleHO-(a30BbIi BapHAHTHI: COPOEHTHI, SIIOCHTHI, pa3/iensieMble BelecTBa. Tu-
bl B3aUMOJEUCTBUSI COPOEHT-BELIECTBO, COPOEHT-3IIIOEHT, 3I0eHT-BelecTB0 B BOXKX. ®ak-
TOpP €MKOCTH, €ro pu3ndeckuit cMbici. I'pagueHTHoe smonpoBanue. BiusHue 3¢ dexkTuBHOCTH,
CENIEKTUBHOCTH M €EMKOCTH KOJIOHKH Ha pa3felieHHe CMeCei aHaIM3UPyEeMbIX BEIIECTB. MeTO bl
UACHTU(UKAIIMY BEIIECTB U KoJaudecTBeHHOro ananusza B BOXKX. JloctomHcTBa M HelOCTaTKU
B2XX. Non-napnast xpomarorpadusi, IpuMepbl IpakTHUIecKoro ucnonb3oBanus BOXKX B ana-
m3e.

322. PacnpenenutenbHas OymaxkHas xpomarorpadus. OCHOBBI OyMakKHOH Xpomaro-
rpadun. IlogsmwxkHas u HermoABMXKHasI (a3bl. MUKCOTPONHBIN psisi pacTBopuTeneil. TpeboBaHuUs
K Xpomarorpaguyeckoit Oymare. Xpomarorpapuiyeckue napamerpsl. TUIIBI XpOMaTOTPaMM: OJ1-
HOMEpHas, JABYMEpHas, Kpyronas, sjekTpodoperndeckas. Meroa obOpameHHbIX (a3. 3aBucu-
MOCTh (DOPMBI MIATHA OT BHJA H30TEPMBI pactpeaeicHns. MeToapl naeHTH(GHUKAINN BENIeCTB Ha
OymakHOW XpomaTtorpamme. KonndecTBeHHBIN aHanu3 B MeTone OyMakHOW Xpomarorpaduu.
JloctonHcTBa M HemocTaTKu MeToAa. O0IacTh MPUMEHEHUSI.

323. HonooOmenHass m woHHas xpomarorpadus. CymHocTh MeToma. TpeOoBaHwus,
NpeIbsIBIIsIEMbIE K PEaKIIUIM HOHHOTO oOMeHa. OCOOEHHOCTH HOHOOOMEHHOH Xpomarorpaduu.
Nonoobmennoe paBHoBecue. KoHcTanTa nonHoro oomena. M3orepmel nonHoro oomena. Bnusi-
HUE KOHCTAHTBI HOHHOTO0 OOMeHa Ha (hopMy M30TepMbl HOHHOTO oOMeHa. KoadduuueHT cenex-
TUBHOCTH. CHHTETHYECKNE HOHOOOMEHHHKH, KATHOHHUTHI M aHMOHUTHI. Kitaccudukanus u cBoii-
crBa. CopOumoHHbIe psabl. Buibl 0OMeHHON €eMKOCTH HOHOOOMEHHUKOB. BBIOOp onTHMalIbHBIX
yCIIOBUH MOHOOOMEHHOTrO pasjeneHus BeuecTB. [I[pumeHeHre HOHOOOMEHHON XpoMaTorpapuu
B QHAJIUTUYECKONW XMMUHU OPraHUYECKUX U HEOPraHWYECKUX COeIMHEHUI: pa3JieIeHue, OYNCTKa,
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KOHIIEHTpUpoBaHue U T.1. [Ipumepsl npuMeHeHnss HOHOOOMEHHON XpoMaTorpaduu B TEXHOJIO-
ruyeckux mporeccax. Monnas xpomarorpadus. brok-cxema moHHoro xpomarorpacda. Pazme-
JAIOIUE U KOMIICHCALIMOHHBIE KOJIOHKU. JleTekTophl. [IpuMeHeHne B aHAIUTHUYECKONH XUMUMU.
AHanuTuyeckrne BO3MOKHOCTH METO/1A.

324. Tenb-xpomarorpadus. Ilonsuwxnas u HemoxBwxHas (aszpl. OOmiee ypaBHEHHE,
OMHCHIBaIoIee mpolecc renb-xpomatorpaduu. CopOoertsl. OOmmMiA, BHEIIHUNA U BHYTPCHHHIA
o0bemsbl resd. Ilapamerpsl amroupoBanus. BelpaxkeHue i kodp@uuueHTa pacrpeneneHus U
KOHCTaHTBI JIOCTYITHOCTU. Bo3MokHOCTH Tenb-xpomarorpaduu. IIpumepsl mpakTH4YeCKOro uc-
I10JIb30BAHUS.

3.3.5. ABTOMaTHYECKU W aBTOMATU3UPOBAHHBIN aHaIW3: LEIu U 3a1a4yu. JluckperHsie
aBTOMATUYECKUE aHaIM3aTopsl. [IpuHIMN NEeHCTBUA, JOCTOMHCTBA M HeLocTaTkH. IIpoTounsble
METOZBl aHAJIM3a pacTBOpOB. HenpepbIBHBIM IIPOTOYHBIM aHAIW3 U MPOTOYHO-UHKEKIIMOHHBIN
aHaJIu3.
4.00beM yueOHOMH TUCIUTLIHHBI

B 3aueTHBIX B akanewm.

Buapl yue6HO# paboThI eJUHUIIAX gacax
OO0masi Tpy10eMKOCTb IMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
KonTakTHas padoTa - ayIuTOPHbIE 3aHATHS: 0,67 24
Jlexkun 0,28 10
Jlab6opaTtopusie 3ansTus (113) 0,39 14
CamocrositesbHast padora (CP): 1,22 44
CamocrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 1,22 438
KonraktHas camocrositenbHast pabora 0,2
Buabl KoHTpOJIA:
3ayger: 0,11 4

KonTrakTHasi padoTa — NPOMEKYTOYHAS aTTeCTANMS - -
I[MoaroroBka K IK3amMeHy -

B 3aueTHbIxX B acTpos.

Bunst yaeGHOI paboTh eIMHUIIAX qgacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 2,0 54
KonTakTHas padoTa - ayIMTOPHBIE 3AHATHS: 0,67 18
Jlexun 0,28 7,5
Jlaboparopusie 3ansaTus (I13) 0,39 10,5
CamocrositenbHas padora (CP): 1,22 33
CamocTosiTeTbHOE U3YUYEeHHUE Pa3/IeTIOB JUCIIUILIMHBI 1,22 32,85
KoHnTtakTHas camocTosTenbHas pabota 0,15
Buabl kouTpoJIA:
3ayger: 0,11 3

KonrakTHas padora — mpoMe:KyTO4YHasi aTTeCTAlUs - -

IHoaroroBka K 3k3amMeHy -

AHHoOTalus padoueil mporpaMmsl JMcuMIIMHBI «MaTepuanoBeneHue AJsi GMOTEXHOJI0-
rum» (b1.B.13)

1. Heap AMCUMIUVIMHBI: TPUOOpETEHHE CTYAEHTaMU 3HAHUN, HEOOXOIAMMBIX NJIsl Camo-
CTOSITENIFHOTO PEIIEHUs] BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepHasoB 000pYI0BAHUS U KOHCT-
PYKLIUN XMMUKO-TEXHOJOTUYECKHUX MPOLIECCOB C YUYETOM YCIIOBHM JKCIUTyaTallMH, a TAKKE IKO-
HOMUYECKHUX U HKOJIOTHYECKUX (DAaKTOPOB.

2. B pe3yabTare m3yueHusl IMCUMILIMHbI 00y4YalouUuiicsl Mo mporpaMmme GakajiaB-
pHaTa J0JIKeH: 001agaTh CIEAYIOIUMI KOMIETCHIUAMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO UC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B IPOQEeCcCHOHATBHOM /1es-
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TENBHOCTH, IPUMEHATh METOABI MATEMATHYECKOTO AaHAIIN3a U MOJEIUPOBAHMS, TEOPETHIECKOIO
U 3KcnepuMeHTanbHoro uccnenoanus (OI1K-2); cmocoOHOCTHIO HCTIONB30BATh 3HAHUS O CO-
BPEMEHHON (pU3MUeCKOW KapTHHE MHpa, I[POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOEHMH BEILECTBA JJIsl HOHUMAaHHUs OKpYXKarollero Mupa u sisieHuit npuposst (OIIK-3); Bia-
JI€HUEM OCHOBHBIMU METOJAMHU 3aILHUTHI IPOU3BOACTBEHHOIO IIEPCOHANIA U HACEIEHHS OT BO3-
MOXHBIX IOCTIEICTBUI aBapuii, karacTpod, ctuxuitbix 6eacTauii (OIIK-6); roTOBHOCTBIO
OLICHUBATh TEXHUUYECKUE CPEICTBA U TEXHOJIOTUH C yYE€TOM SKOJIOTMYECKHUX IOCIEACTBUHA UX
npumenenus (I1K-3); cnocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHUYECKON HH(OpMAaIieid, NCTIONb-
30BaTh OTEYECTBEHHBIN U 3apyO0eKHBIN ONBIT B IpodeccuonanbHon nesteinpHoctH (ITK-8); ro-
TOBHOCTBIO HCIIOJIb30BAaTh COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHH B CBOEH Tpodeccuo-
HaJIbHOM 00J1aCTH, B TOM YHCIIe 0a3bl JaHHBIX U HMaKeThl MPUKIaAHbIX mporpamMm (TTK-11);
3unamu: xnaccupuUKaIMo, CTPYKTYpPY, COCTaB M CBOMCTBAa MaTepHalIOB; MAPKUPOBKY MaTEpUAIOB
10 POCCUMCKUM CTaHJapTaM; OCHOBHbIE KOHCTPYKIIMOHHBIE M (DYHKIIMOHAJIbHBIE MaTEepHUAJIbI,
IIPUMEHSIEMbIE B XUMUYECKOW TEXHOJIOTUU U XMMHUECKOM aIllapaToCTPOEHUY;

Ymems:  panmmonanpHO — moA00paTh  KOHCTPYKIMOHHBIA — Marepwaid Ui XHUMHKO-
TEXHOJIOTMYECKOIo Ipolecca (peakropa, anmapara, MallMHbI) C YY4ETOM METOJIOB 3alUThl OT
BO3MO>KHOT'O BO3JCMCTBYSI TEXHOJOTUYECKON CPEJBI;

Braoemyw: MeTogamu onpezeneHusi CBOWCTB MaTepUaioB; JaHHBIMU JUJISl IPUHATHS KOHKPETHBIX
TEXHUYECKUX PEIICHUI NpHu pa3paboTKe TEXHOIOTNYECKUX MPOLECCOB C TOUKH 3PEHUS TEXHUKO-
IKOHOMHYECKON AP PEKTUBHOCTH.

3. Kpartkoe conep:xanue JMCHHIIIHHbI

1. Beeoenue.

MarepuanoBeeHue Kak Hayka: LEIH, 33Jauyd W 3HAYeHUe AucUUIUIMHBL OOuue
TpeOOBaHus, MpeabsBIsIEMble K MaTepralaM B 3aBUCUMOCTH OT YCJIOBHM HCIOJb30BaHUS WM
sKcIuTyaTanuu. Pa3sButue Hayku o marepuanax. Pojb pycCKMX YYEHBIX B pPa3BUTHM HAyKH.
JlocTikeHust B 00J1aCTH CO3/1aHUSI HOBBIX MaTepHalloB, UX NPUMEHEHUs. 3HAUCHUE MaTepHUajoB
B Pa3BUTUU XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB U 00ECTIEYEHUH UX 0€30I1aCHOCTH.

2. OcHo6HblE NOHAMUA 0 CIMPOEHUU, CMPYKIYPE U CE0UCMEax mamepuanos. Memoov
U3YUEeHUA CIPYKMYPbL U C60LICIE MAMEPUAos.

Crpoenue matepuanoB. OCHOBHbIE THIIbI KpUCTAINIMYECKUX pemeTok. Knaccudukanus
KPUCTAJIJIOB 110 THUIAM CBSI3U. AHU30TPONUS CBOWCTB KpHcTauioB. CTpoeHHE peajbHBIX KpH-
ctayyioB. /ledexThl peandbHBIX KPUCTAJUIOB W HX BIMSHHME Ha CBONCTBA METAJUIOB U CILJIABOB.
CaoilicTBa qucnokanuii. Kpucramimsanus MeTaioB U cruiaBoB. CaMOIIPOU3BOJIbHAS KPUCTAIIIN -
3auust. HecamonpousBosbHas kpuctamumszanus. AMopgHbeie Marepuansl. Hanomarepuansl. An-
JIOTPONIUYECKHUE MpEBpaLieHUs] MeTauoB. CTpyKTypa HEMETAJUIMUECKUX MaTepuanos. CTpoeHue
MOJIMMEPOB, CTEKJIA, KEPAMHUKHU.

CgoiictBa matepuanoB. Iloka3arenu coiicts. Kinaccuduxanus cBoiicts. Mexannueckue,
¢buznyeckue, XuMUYECKHE, IKCIUTyaTallMOHHbIE U TEXHOJIOTUYECKUE CBOWCTBa Marepuanos. [lo-
Ka3aTelll MEXaHWYECKHUX CBOMICTB, ONpEAEseMbIe NPU CTaTUYECKUX HCIBITAHUAX HA pacTsDKe-
HUe W u3rub. Meronapl omnpeaeneHus TBEpIOCTH MarepuayioB. llokazaTenn MexaHMYECKHX
CBOICTB, ONPEAENIAEMBIE IPU AMHAMUYECKUX U HUKINYECKUX UCIIBITAHUSAX.

3. Qu3uKo-xumuuecKue 0CHOGbL MAMEPUANOBEOCHUA.

OcHOBBI TeOpuHU CILIABOB. J[MarpaMMbl COCTOSIHUS CILIaBOB. T€pMUHBI M ONpEAEIEHUS.
JnarpaMmsl — «cOCTaB-CcBOMCTBO». Pa30BbIN COCTAB CILIABOB. 3aBUCHUMOCTh MEX/1y CBOMCTBAMH
CIUIaBOB U THUNOM auarpammsl coctosiHus. [Ipasuno H.C. KypHakosa.

4. Memannuueckue mamepuaol.

Kenezo u cnnasvi na eco ocnose. Cmanu u 4yy2yHu.

Kenesoyrnepogucrsie craBbl. CTPYKTYphI CIIIaBOB KeJe30-yriaepoA. JluarpamMmsl co-
CTOSIHUSI JKeJe30-11eMeHTUT. KOMIOHEHThI, a3kl U CTPYKTYpHBIE COCTABIISIIOIIME cTajeil u Oe-
JIBIX YYyTYHOB.

KoHcTpyKIIMOHHBIE METAIITNYECKHE MaTepUaibl. YTJIEPOIUCThIE U JIETUPOBAHHbBIE CTAJIH.
Knaccugukarus craneit, onpeeneHre NOHATUS KauecTBa cTalu (TpeOOBaHUS K Ka4eCTBY).
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BnusiHue yriepoga v MOCTOSHHBIX (TE€XHOJOTHYECKUX) MPUMECe Ha KayecTBO CTAJH, METOJbI
yJIydlIEHUs] KayecTBa CTadu (TIOBBIIIEHHE €€ KOHCTPYKLUMOHHOW Ipo4yHOCTH). BiusHue neru-
PYIOIUX 3JIEMEHTOB HAa CBOMCTBA CTaJM. J[MarpaMMbl COCTOSIHUS JKEJIE€30-JIETUPYIOIIMH 3ile-
meHT. KoHcTpykionHsie cranu. MHcTpyMeHTanbHble cTanu. Kinaccupukanus yriepoaucTbix U
JIETUPOBAHHBIX cTajei. MapkupoBka CTajlell 10 XMMHUYECKOMY cocTaBy. KOHCTpyKIMOHHBIE
CTaJlu U ciuiaBbl. MTHCTpyMEHTaNbHBIE CTaIM U cIIaBbl. UyryHbl U TBep/ble ciiiaBbl. CBOWCTBA U
Ha3zHaueHue uyryHa. [Ipouecc rpapuruszannu. YyryHsl cepble, 6eible, KOBKHE, BBICOKOIIPOYHBIE,
UX CBOMCTBA, 00J1aCTh MPUMEHEHHUS, MAPKUPOBKA.

Teopust 1 IpaKTUKA TEPMUYECKON U XMMHUKO-TEPMUUECKOM 00pabOTKH METAIJIOB U CILIa-
BOB. IIpupona, MexaHu3M U ycioBUSI IPOTEKaHUsl CTPYKTYPHBIX IpEBpallleHUl B cTanu. Bumsl
TepMuYecKol 00paboTku cranmu: oTxkur I u Il pona, MOJHBIA U HEMOJHBIA OTXKUT, HOpMAJIU3a-
115, 3aKaJIKa, OTIYCK. 3aKaJMBaEMOCThb U NIPOKAJIMBAEMOCTb CTajeil. BiusiHue Tepmudeckoi 00-
paboTKM Ha MeXaHH4YecKue cBoicTBa cTanu. PU3n4ecKkue OCHOBBI XUMHUKO-TEPMHUUYECKON 00pa-
6oTtku. Buapl u cnocoObl nementanuu. Jnd¢dy3noHHoe HACHIIIEHHE TOBEPXHOCTH HeMeTaa-
MH. AzotupoBanue craiu. Jduddysmonnas meramnuzanus. MoHHas XuMHKO-TepMudeckas 00-
pabotka. IlepcrekTHBBI pa3BUTHS XUMHKO-TepMHUECKOi 00paboTku. uddy3nonnoe ynanenne
puMecei.

Lleemnvie memannvl u cn1a6bl HA UX OCHOBE.

OO0wrast XapakTepucTUKa U KiIacCU(pUKaAIMs MEAHbIX CIUIaBOB. JlaTyHH, OpOH3bI, MEAHO-
HUKEJIEBbIE CIIaBbl. AHTU(QPUKIIMOHHBIE MeTalinyeckue Matepuaibl. O0mas XxapakTepucTuka
QIIOMUHUEBBIX CIUIaBOB. JleopMmupyemble aqtOMUHHEBBIE CIUIABbI, JIUTHEBBIC AOMUHHEBbIC
cruiaBel. ['panynupoBanHbie crutaBbl. OOImIas xapakTepUCTHKa MarHUEBBIX CIUTaBoB. Jledhopmu-
pyeMble MarHueBble CIUIaBbl. JINThEBbIE MarHueBbIE CIUIABbl. BiMsHNE JIErHPYOMUX YIEMEHTOB
CTPYKTYpPY M Ha CBOMCTBA TUTAHOBBIX CIUIABOB. bepniuiiil U CIIaBbl Ha €ro OcHoBe. Tyroruias-
KM€ METaJIJIbl U CIUIaBbl HA UX OCHOBE.

5. Ocnoebvi koppo3uu memannog. Ilpunyunst u memoobvl 3auiumosl om KOppo3uu.

OcHOBHBIC IPUYMHBI KOPpO3UH MeTauioB. [lokazarenn xoppo3un. Kimaccudukarms kop-
PO3HOHHBIX IIPOLIECCOB. XUMHUUECKass Koppo3us. 1'azoBas xkopposus. Koppo3us B KUIKOCTIX —
HERJIEKTPOJIUTaX. DJIEKTpOXUMHUYEcKass Koppo3us. KuHeTuka 31eKTpOXMMHYECKON KOppO3UH.
Koppo3ust MeTalioB B yCIOBUSAX TEXHOJOTUYECKUX CPEJl XUMUUYECKUX IPOU3BOJICTB.

[TpyHIMIIBI ¥ METOJBI 3aIMTHI OT KOoppo3uu. Koppo3noHHOCTOIKHE MeTalInYecKue Ma-
Tepuanbl. MeTobl 3alIMThl MAIlMH U anlapaToB XMMHYECKUX IPOU3BOJCTB OT Koppo3uu. MH-
THOUTOPBI KOPPO3UH. DIEKTPOXUMHUUECKAS 3aIIUTA. 3AIUTHBIE IOKPBITHS.

6. Hememannuueckue mamepuansl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHeHuil. CTpoeHue u cBoiicTBa mo-
auMepoB. TepMOpeakTHUBHBIE M TEPMOIUIACTUYHbIE MoauMepbl. CTpoeHHe M CBOMCTBA IUIACT-
Macc. OCHOBHBIE Pa3HOBUJHOCTU IPOMBINUIEHHBIX MOJIMMEPOB U IUIacTMacc. ApMHUPOBaHHBIE
MOJIMMEpHbIE MaTepualibl. ['a30HanoIHEHHbIE MJIACTMACCHI.

Oco0eHHOCTH CTPOEHUS, CBOMCTBA PE3MHOBBIX MaTepuasioB. Pe3nHbl 0011ero HazHayue-
HUS, ClIeMaIbHbIE PE3UHBI U 00JIaCTU UX PUMEHEHUSI.

Jlakokpacounsie MaTepuaisl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, TpyHTOBKa,
HIMaTIeBKa.

Kepammnueckue marepuanbl. KoHCTpyKIIMOHHAs, WHCTPYMEHTalbHAas M TEXHUYECKAs
kepamuka. Heopranuueckoe crekno. Knaccuduxamus cTexosn Mo Ha3HaueHUI0 M o01acTu
npumeHenus. Cutamisl. ['padgur. AcGect. CBoiicTBa 1 06JaCTH IPUMEHEHUS.

CmasouHble Macia, IaCTUYECKUE CMa3KU, TBEpAbIE CMa304yHble MaTepraibl. CMa304HO-
OXJIQXKJAAKOLINE )KUIKOCTH.

JIpeBecHblE MaTepHabl.

Komnosunmonnsie marepuansl (KM). OOmiast xapakTepucTuka KOMIIO3ULIMOHHBIX Mate-
puanoB. ucnepcHo-ynpoueHHsle KM, cioucteie KM, Bonokaucteie KM. KommnosunumonHsie
MaTepuaibl Ha MeTaUInYecKoil 1 HeMeTamnueckoit ocHoBe. CAIl (crieueHHbIE aTFOMUHHUEBBIE
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nopoiukn). Kepamuueckne KOMIMO3UIIMOHHbBIE MaTepHalibl. [ HOpHaHbIE KOMITO3ULIMOHHBIE MaTe-
pHABI.

7.9KOHOMUYECKU 000CHOBAHHBLIL 6bIOOD MAMEPUATOB 0J151 KOHKPEMHbBIX Yeleill.

Bb160p KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB JJIsi KOHKPETHOTO TEXHOJIOTHYECKOTro IMpoliecca.
Kputepun u anroputM BbIOOpa KOHCTPYKIIMOHHBIX MAaTEPHANIOB. DKOJOTHYECKUE ACTICKTHI
MaTepuaIoBEICHUS U 3aIIUThl METANIOB OT KOPPO3UHU.
4.00beM yueOHOM TUCHMILIUHBI

B 3aueTHBIX B akanewm.

Bunel yue6HOI paboTh €QUHULIAX Yacax
O01as Tpya10eMKOCTh TUCHUILIHHBI M0 Y4eOHOMY IJIAHY 4,0 108
KonTakTHasi padoTa - ay1MTOPHbIE 3aHATHS: 0,44 16
Jlexmu (Jlek) 0,22 8
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP): 2,45 88
CamocTosTenbHOE H3YUCHHE PA3/ICTIOB JUCITUTUTHHBI 2,45 87,8
KoHTakTHas camocTosTenbHas pabota 0,2
Buabl kKoHTpOJIA:
3ayger: 0,11 4

KonrakTHasi pa6oTa — npoMesKyTOYHAsA aTTecTAlMSs - -
IMoaroroBka K 3K3aMeHy -
B 3auerHbIx B actpos.

Bunel yue6HoI paboTh eAMHULAX Yacax
O0mas TpPyA0CMKOCTb JUCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 0,44 12
Jlextuu (JIek) 0,22 6
[Ipaktuueckue 3ansatus (I113) 0,22 6
CamocrositeabHas padora (CP): 2,45 66
CamocrosaTenbHOE U3Y9eHUE Pa3eNioB JUCIATUTHHEL 2,45 65,85
KonrtakTHas camocrosiTenbHas pabota 0,15
Buabl koHTpOJIA:
3auer: 0,11 3

KonTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTALUsA - -
IoaroroBka K dK3amMeHy -

AHHoOTalus padouell nporpaMmsl JMcuMIIMHBI « TeopeTnueckne 0CHOBbI OHOTEXHOJIO-
rum» (b1.B.14)

1. Heap aucuunauHbl — GOPMUPOBAHUE Y CTYJIEHTOB 0a30BbIX 3HAHUH, JIEKALIUX B OC-
HOBE COBPEMEHHBIX METO/I0B HAIpPaBICHHOTO OMOCHHTE3a M YNpaBICHUS (epMEHTAMOHHMHU
IPOLIECCaMU, UCTIOIb3YEMBIMU ISl TOJIyUEHUS POTYKTOB OMOTEXHOJIOTUH, Pa3BUTHE B CTY/IEH-
Tax CIIOCOOHOCTEH K aHaTU3y U OOOOLICHHMIO SKCIIEPUMEHTAIbHBIX U JUTEPATYPHBIX JaHHBIX B
o0JacTy ynpaBiieMoro KyJibTUBUPOBAaHUS MUKPOOPTaHU3MOB U APYTUX OMOJIOTHYECKHUX MPOY-
LIEHTOB.

2. B pe3yiabTare H3yueHHs AUCHHMIIMHBI 00y4YalOIIUiics MO mMporpaMMe dakajias-
pHaTa A0JIKeH: 00JIaaTh CIeIyIOIMMH KOMIETEHIMSMU: BJIaJeHUEM OCHOBHBIMU METOJaMH
3alUThl MPOU3BOACTBEHHOI'O IMEpPCOHAja M HACEJIEHHUS OT BO3MOXKHBIX IOCIEACTBHI aBapHii,
katacTpod, cruxuiiHbix 6encTBuil (OIIK-6); rOTOBHOCTBIO OLIEHHBATh TEXHUYECKHE CPEACTBA U
TEXHOJIOTUHU C YYETOM IKOJOrndeckux mocienctBuii ux npumenerus (ITK-3); roroBHOCTBIO UC-
M0JIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOIMH B CBOEH mpodeccruoHanbHoi obac-
TH, B TOM 4KCe 0a3bl JAHHBIX U MaKeThl MpHUKIaaHbix mporpamm (TTK-11);
3namub: 0cOOEHHOCTH MOJICIMPOBAHUS, MACIITAOUPOBAHUS M ONITUMHU3ALIMHM OMOTEXHOJIOTHYe-
CKHX CXEM M MPOIIECCOB; OCHOBBI OMOTEXHOJOTUHU, OCHOBHBIE OMOOOBEKTHI K METOIbI PabOTHI C
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HUMU; OMOXUMHUYECKHE, XUMUYECKHE U (DHU3UKO-XUMHUYECKHE MPOIECCH, TPOTEeKaoue B O1o-
peaKkTopax M Ha CTaJUsAX MepepabOTKH, CBSI3aHHBIX C BBIIEICHUEM M OYMCTKOM IEJIEBOTO IPO-
JyKTa; 3aKOHOMEPHOCTH KUHETHKU POCTa MUKPOOPTaHW3MOB M O0Opa3oBaHMs MPOAYKTOB MeTa-
00M3Ma; MOJIENIH POCTa U 00pa30BaHUS IPOAYKTOB; METOIBI KyJIbTHBHPOBAHUS,

Ymemuw: BoIACIATH NPOIYKTHI META00IM3MA U3 KYJIbTYPAJIbHOMN )KUJIKOCTH U KJIETOK IIPOAYLIEHTa
METOJaMHU SKCTPAKIUH, OCAXKICHUS, HOHHOIO OOMEHAa M YJIbTPaKOHIEHTPHUPOBAHHUS; OCYILECTB-
JSTh KOHTPOJIb COAEP KAHUS [EJIEBOI0 KOMIIOHEHTA B MOJIYMPOAYKTaX, MOTYy4aeMbIX Ha OTAEIb-
HBIX TEXHOJOTHMUYECKUX CTAAUAX; IPOBOJIUTH OOPAOOTKY pe3ysbTaTOB U3MEPEHHI C MCIIOJIb30Ba-
HUEM MAKeTOB MPUKJIATHBIX MPOrPaMM; HCIOIb30BAaTh CTAHIAPTHI U APYrue HOPMATUBHBIE J10-
KYMEHTBI IIPU OLIEHKE, KOHTPOJIE.

Braoemw: MeTonaMu npoBeACHUS CTaHIAPTHBIX UCHBITAHUI MO ONpeAeNeHUI0 Mmokaszareneil ¢u-
3MKO-XUMHUYECKUX CBOMCTB CHIPhSl M MPOJIYKIIMK; METOAAMHU TUIAHUPOBAHMS, TPOBEACHUS U 00-
paboTKH OMOTEXHOIOTMUECKUX IKCIIEPUMEHTOB.

3.KpaTkoe coaepxanue TUCHUIIMHBI

Beeoenue. Beenenue, enu u 3agaun Kypca. Kpupas pocta MUKpOOPraHM3MOB B IPOCTBIX I1€-
PUOIUYECKUX YCIOBUSX, SKCIIOHEHIMAIbHAS MOJIENIb POCTa MUKPOOPTaHU3MOB, MMOHSATUE YAETb-
HOW CKOPOCTH pOCTa, SKOHOMHUYECKOTO KOd(PQHUIMEHTa U IPYTUX MapaMeTpPOB, XapaKTEpU3YIO-
HIMX TpoIecCchl KyabTuBUpoBanus. [lapamerpsl mporiecca hepMeHTalNU, TTO3BOJISIONIUE YIPaB-
JATh MPOLIECCOM KYJIbTUBUPOBaHUS (Temneparypa, pH, KOHIEeHTpaluu KOMIIOHEHTOB TUTATENb-
HOM cpelibl, BKItouas kucinopon). Knaccuduxaruss MeTo10B ynpaBisieMoro KyJIbTUBUPOBAHUS —
IIPOCTOE NMEPUOJUUECKOE KYIbTUBUPOBAHUE, IEPUOIUUECKOE KYIbTUBUPOBAHUE, IEPUOIUIECKOE
KYJIbTUBHPOBAHHE C MOJMUTKAMHU, TEPUOANUECKOE KYyIbTUBUPOBAHKE C OTBOJOM MPOIYKTOB Me-
Tabo0IM3Ma, X KOMOMHAIIMH.

Mooyne 1. Kunemuka pocma Mukpoopeanu3mos.

Kunernyeckue mMojenu pocta MUKPOOPTaHU3MOB, BIMSIHHE KOHIIEHTpALUU CyOcTpara, MpoayK-
ToB. OOpaboTKa HKCIEPUMEHTAIBHBIX JAHHBIX MO0 KYJIbTHBHPOBAHUIO MUKPOOPTAaHW3MOB B II€-
PHOIUYECKUX YCIOBHSIX (TpH 337auu). BausHue KoHLEHTpanuu cyOcTpara Ha pOCT KJIETOK, MO-
HATHE TUMHTUPYIOIIEH KOHIICHTPAaLUu cyocTpara, ypaBaenne Mono. Marubupytomiee neiictpue
cyOcTpara, NMpoJayKTOB, MOIUGUKAIMK ypaBHEHUsT MoHO, ypaBHeHHe MoHo-Hepycanumckoro,
HaX0X/IeHWe KOHCTaHT. ONTUMHU3aLNS TPOU3BOJUTENBHOCTH IEPUOANUECKOTO peakTopa. Obpa-
00TKa SKCHEPUMEHTAJBHBIX JAHHBIX MO MEPUOANYECKOMY KYJIbTHMBHPOBAHHUIO 110 YpPaBHEHHUIO
Momo.

CriocoObl HENpPepbIBHOTO KYJIbTUBUPOBAHUSA. XEMOCTAaTHOE KYJIbTUBUPOBAHHE, OCHOBHBIE TOHS -
TUS, YPAaBHEHUsI XEMOCTAaTHOIO KyJIbTUBUPOBaHMs. DHeprus nojiepxanus. O0paboTka 3Kcrie-
PUMEHTAJILHBIX JAHHBIX XeMOCTATHOT'O KYJIbTUBHPOBaHUs. HaxoxaeHne KOHCTaHT B ypaBHEHUH
Momno. XeMocTaTHOE KyJbTUBHPOBAHUE C MIEPEMEHON JIMMUTHPYIOUIETO (hakTopa. XeMOCTaTHOE
KyJbTUBHUPOBAHUE JIBYX MHKpOOpranusmos. [Iporeccsl aBrocenekiuu B xemocrare. OnTummsa-
1Sl TPOM3BOJUTENBHOCTH OJHOTO XeMmocTaTa. Pacyer npou3BoAUTENBHOCTH XEMOCTaTa. XeMo-
CTaTHOE KYJIbTUBUPOBAHHE C PELUKIOM IO OMOMacce, C PelHUKIOM MO KYJIbTYpalbHON KHJIKO-
ctu. Kackan xemoctaroB. TyOymnsipHas kynbrypa. TypOugocratHoe KynbTHBUpoBaHHe. OcoOeH-
HOCTH KYJbTHUBHPOBAHUS N€HHO-MHXEHEPHBIX IITaMMOB. MIMMoOMIM3alMs KJIETOK MHKpOOpra-
HU3MOB, METOJIbl UMMOOWIN3AllUY, U3MEHEHHE KOHLEHTpPAlUU KJIETOK B MMMOOUIN30BAaHHOM
COCTOSIHUY BO BPEMEHH.

Mooyns 2. Ocnoenvie memadonuuecKue npoyeccol 86 KiemKax.

Anabonnyeckue M KaTaOOJIMUYECKHE IPOLECCHl, UX B3aUMOCBS3b B KJETKax. PerymupoBaHue
(epMEHTAaTUBHBIX MMPOILIECCOB B KJIETKaX MUKPOOPTraHM3MOB Ha ypoBHE (DepMEHTOB, Ha YpOBHE
reHoma. Astocrepudeckue pepmeHTsl, Mojienb JKako6o-MoHo. Ponb 3HepreTHueckux SKBHBa-
neHTOB (ATO/AM® u n1p.) B peryJIMpOBaHUHU MPOIIECCOB, MPOTEKAIOIMINX B KJIETKaX.
TpaHcropTHBIE IPOIIECCHI B KJIETKaX, TACCUBHBIN M aKTUBHBINA TPAHCIIOPT, TPAHCIOKALIMS TPYII.
DKCrepuMEHTAIbHOE OIpeIeIeHHe TUIa TPAHCIOPTA.
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Poct Mukpoopranu3moB Ha caxapax. JlOCTYITHOCTb caxapoB, THAPOJIN3 MOIHCAXapUa0B, TPAHC-
MOPT CaxapoB B KJIETKH, BKIIOYCHHE CaxapoB B aHAOOIMYECKHE U KaTaOOIMYECKHE MPOIIECCHI,
B3alMHOE PEryJIMpOBaHUE MPOIIECCOB MeTaboIn3Ma cydocTpaTa BHYTPU KIIETOK.

['mukonu3 kak sTan TpaHcGOopMaIuyu YIIIEBOJHBIX CYyOCTPATOB U €r0 YPHEPreTUYECKasi CYIIHOCTD,
neHTo30(¢ochaTHBIN UK, B3auMOCBs3b Tiukonu3a u [1PL. KI'ID myTts. B3anumocBsa3b OCHOB-
HBIX METa0OJIMUECKUX TMPOLIECCOB M PErYINPOBaHUE METa0OIM3Ma CyOCTpaTa B 3aBUCUMOCTH OT
ycnoBuii. ObpazoBanue anetun-CoA, perymsitopHble (EepMEHTHl U UX B3aUMOCBSI3b C OOLIMM
MeTabomm3mMoM cyoctpata. LUk TpukapOOHOBBIX KUCIIOT, 00pa30BaHNE BOCCTAHOBICHHBIX JK-
BHBAJICHTOB, B3aUMOCBS3b ()epMEHTATUBHOM aKTUBHOCTU LIMKJIA C JIPYTUMHU METaOO0IMYECKUMU
IpoleccamMmu, MPOTEKAIIIMMHU B KileTKax. [[pixaTenbHas nenb — oopasoanne ATD. AHomiepo-
TUYECKHE peakInu (00pa3oBaHNE OKCAI0AIIETATa).

OO0mmasi B3aMMOCBSI3aHHOCTh IPOIIECCOB aHabomM3Ma W KaTaboim3ma caxapoB, poib docdod-
PYKTOKHMHA3BI U IPYTrUX (PEPMEHTOB B PETYIUPOBAHUH MeTa00JIM3Ma caXxapoB MO TOMY WM UHO-
My Mmetabommueckomy myTH. CpaBHEHHE YHEPreTHUECKON 3((HEKTHBHOCTH Pa3IUYHBIX MyTEH
ACCUMUJISALIUU CaXapoB.

PocT MuKpoopraHu3MoB Ha 3THIIOBOM CITUPTE U arerare. POCT MUKpOOPraHM3MOB Ha H-aJIKaHaX.
[Tpoueccel Tpancnopra. [lepBuuHoe OkHcIeHHE — OKHCIEHHE ¢ oOpasoBanueM aneTuia-CoA.
OYHKIIMOHUPOBAHUE TJIMOKCHIIATHOTO IIYHTA.

Poct Ha apomaTnueckux yriaeBojaopoaax. Poct mukpoopranuzmoB Ha Ci-COeAMHEHUSIX, MTPOLIEC-
CBI TPAHCIIOPTa B KJIETKY, KaTabOJIMYEeCKHEe MPOIIECCH, BKIOUEHHE (hOpMalIbJeTuaa B aHA0OIH -
YeCcKHe MPOIECChl, CEpUHOBBIN MyTh, Cs-MyTh. B3anMocCBs3b aHAO0IUYECKUX U KaTaOOJINYECKUX
IPOIIECCOB.

Mooyne 3. Hanpaenenuwlil cunmes nepeudHuIX U 6MOPULHBIX MEMADOAUMO08.
Knaccudukarust mpoaykToB MUKPOOHOIOTHYECKOTO CHHTE3a, NEPBUYHBIE U BTOPUYHBIE METa-
6omuThl. HanpaBieHHBIH CHHTE3 MPOIYKTOB NEPBUYHOIO MUKPOOHOIOTMUECKOTO MPOUCXOXKIe-
Hus. OO0ImuMe KOHIENIMK Cco3/aHus mpoieccoB. CruproBoe OpokeHUE, CIOCOOBI YIIpaBJICHUS
npoueccoM (3hdext Ilactepa, cnocodsr 6poxenus o Heiibepry, apdext Omnnn). Monounokuc-
noe OpokeHue, Ipyrue BUIbI OpokeHus1. BEIOOp onTHUMaNbHBIX CTOCOOOB KYJIbTUBUPOBAHUS IS
JIOCTMDKEHUS MOCTaBJICHHOM 3afaun. HemonHoe okucieHue, HamnpaBieHHBbIH OMOCHHTE3 YKCYC-
HOM KHUCIJIOTHI, TpaHc(hopMalnsa copOuTta B copO03y, HapaBICHHBI CUHTE3 KUCIOT U KETOHOB.
OO01e moaxoAbl HAPaBICHHOTO OMOCHHTE3a TPUKAPOOHOBBIX KHUCIOT (JIMMOHHOM KHCJIOTHI),
CIOCOOBI YIIpaBJICHUS U pean3aluu npolecca.

HanpasieHHbI cHHTE3 NOIMCaxapuaoB. [ IIOKOHEOreHes3, B3aUMOCBS3b € MPOLecCaMi aCCUMHU-
JSIUAU caxapoB, poiib pocdarassl.

HanpaBnenHslif cuHTe3 TUNUI0B yepe3 ManoHWI-COA M JMIIONOAOOHBIX COSIMHEHHMH uepes
u3zoneHTuianupogdocdar. HarnpaieHHbI CHHTE3 aMUHOKHCIIOT: CUHTE3 TiIyTaMaTa U IyTaMHuHa,
ACCUMWJISIIMSA aMMMaKa, aMUHOKHCIIOTHI aCllapariHOBOI'O psiia, OMOCHHTE3 JIM3UHA Ha YIJIeBOA-
HOM U YKCYCHOKHUCJIOM CyOCTparax, o01uii MeTaboIn3M B KIIETKAX.

HanpaBnenHslif OMOCHHTE3 apOMAaTHYECKUX aMUHOKHCIIOT Ha mpumMepe Tpuntodana. [Tpumene-
HUE T'€HHO-WHXEHEPHBIX IITaMMOB MUKPOOPTaHU3MOB JJIsi HApPaBJIE€HHOTO CUHTE3a aMUHOKHC-
JIOT.

Cnoco0 cuHTe3a aMHUHOKHUCIIOT C HCIHOJb30BAaHUEM MPEIIIECTBEHHUKAa M MMMOOMIM30BAHHBIX
KJIETOK (CHHTE3 acrmaparMHOBOW KHCIOTHI U3 (yMapoBOii), BIMSHUE YCIOBUI KyJIbTUBUPOBAHUS
Ha HaMpaBJICHHBIA CHHTE3 — HAIPABJICHHBIM CHHTE3 SIOJJOYHON KUCIIOTHI WM aclapariHOBOW B
3aBUCHUMOCTH OT COJIEBOT'O COCTAaBa.

OO01re NoJoKEeHUsI HANpaBICHHOIO CHHTE3a MEPBUYHBIX METaOOIMTOB, BHIOOP YCIOBUI
KyJbTUBUPOBAHUS JJISl JIOCTHXKEHHS ONTUMAIBHBIX MapaMeTpoB Ipolecca.buocunTes mpoayk-
TOB BTOPHUYHOTO MeTa0oIu3Ma: OMOCHHTE3 aHTUOMOTUKOB. Posib aHTHOMOTHKOB B MeTabonu3me
KJIETOK, aHTUOMOTHUKM Kak (pakTopbl quddepeHcannn KIeToK, UX BIUSHME Ha OOy (epMeH-
TaTUBHYIO aKTUBHOCTh. HampaBneHHbIN OMOCHHTE3 NEHUIWJIIMHOB, TOJYCUHTETUYECKHE aHTH -

99



ouotuku Ha ocHOBe 6-AlIK. IToaunenTraHele aHTUOMOTHUKHY, OTJIMYKE CHHTE3a OT CUHTE3a Oe-

KoB. HarpaBiieHHbII cMHTE3 BUTaMuHa Bi).
4.00beM yueOHOM JUCHUIIMHBI

B 3aueTHBIX B akanmewm.
Bupl yueOHO# paboTh eIUHNIAaX qacax
O0mas Tpy10eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 144
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 0,33 12
Jlexuun (Jlek) 0,11 4
[Ipaktrueckue 3ausatus (113) 0,11 4
JlabopaTopusie 3ausarust (JI3) 0,11 4
CamocrostensHas padora (CP): 3,42 123
CamocTosTenbHOE H3YUYCHHE Pa3/ICTIOB TUCIIUILUIMHBI 3,42 123
KonTakTHas camocrosiTensHas pabora
Buabl kKoHTpOJIS:
3aver: - -
KonTakTHasi paboTa — IpOoMe:KyTOYHAasI AaTTeCTAIUS 0,25 0,4
IMoaroroBka K IK3aMeHy 8,6
B 3auerHbIx B acTpos.
Bunsl yueOHOI paboThI CIMHHIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 108
KonTtakTHas padoTa - ayIuTOPHbIE 3aHATHA: 0,33 9
Jlexmmm (Jlek) 0,11 3
[Tpaktuyeckue 3ansatus (I13) 0,11 3
Jlaboparopusie 3ansaTus (JI3) 0,11 3
CamocrositesnsHas padora (CP): 3,42 92,25
CamocTrosiTeTbHOEC U3YUYCHHUE PA3/IeTIOB TUCIIUILIMHBI 3,42 92,25
KonTakTHas camocTrosiTensHas pabota
Buabl koHTpOJIA:
3auer: - -
KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTAlUs 0,25 0,3
I[MoaroroBka K IK3amMeHy 6,45

AHHOTanus padoyeil NporpaMMsbl JMCHUIIMHBI «JIa0opaTopHBIi NPaAaKTHKYM 10 MpoLec-

caM M anmaparam xumMu4eckoii texmosorun» (b1.B.15)

1.Heap nucuMnauHbl - GOpMUPOBAHKE Yy 00YHaIOMINXCS KOMIETEHIIUN B 00J1aCTH OCHOB
THJIPABINYECKUX, TEIUIOBBIX M MAacCCOOOMEHHBIX IMPOLECCOB XMMUYECKOH TEXHOJIOIMH, MO3BO-
JISIOUINX BBITYCKHUKAM OCYIIECTBIIATh HAYYHO-UCCIIEI0BATEIbCKYIO U MTPO(ECCHOHAIBHYIO Jes-

TCIBbHOCTD.

2. B pe3yabTare M3yueHHs TUCHMILIMHBI 00y4YalOLIUIicsl MO MporpaMMe dakajiaB-
puaTa JoJKeH obsanath cienyoumMu odmenpodeccuonansabiMu (OIK) u nmpodeccronans-
HeiMU (1K) KOMITETEeHIIMSAMU: BIaJIeHHEM OCHOBHBIMH METOAAMH 3alIUTHI TPOU3BOJCTBEHHOTO
NepCOHaNa M HAceJleHUsl OT BO3MOXKHBIX MOCIEACTBUI aBapuii, KatacTpod, CTUXUHHBIX OeacT-
Buii (OIIK-6); BnageHneM TIaHUPOBAHHS DKCIIEPUMEHTA, OOpabOTKH WM MPEJCTaBICHUS TOJIY-
yeHHBIX pe3ynbraToB (I1IK-10); roTOBHOCTBIO MCHONB30BAaTh COBPEMEHHBIE HWH(OpPMAIMOHHBIE
TEXHOJIOTHH B CBOEH mpodeccruoHaabHOi 00J1acTH, B TOM YHCIie 0a3bl TAaHHBIX M MAKETHl MPHU-

kiaaHbIx nporpamm (IMK-11);
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3Hamub: METOIBI pacdyeTa TEIUIO- U MacCOOOMEHHOTO O00OpYAOBAHUS; METOIbI ONPEACICHUS OC-
HOBHBIX XapaKTEPUCTUK HACOCOB, TETNIOOOMEHHBIX M MAacCOOOMEHHBIX ammapaToB, OCHOBHBIC
KOHCTPYKITMH HACOCOB, TETNIOOOMEHHHKOB, KOJIOHHBIX aIliapaToB.
Ymemn: cocTaBiIATh MaTEepHAIbHBIC M TEIJIOBBIE OAIAHCHI JJISI CHUCTEM Ta3-)KHUIKOCTh; PacCcuu-
THIBATh MapaMeTPhI TEIJI0- U MACCOOOMEHHOT'0 00OPYI0BaHKS U HACOCOB;
Braoemw: meromonorueil pacuera OCHOBHBIX MapaMETPOB THIPOMEXaHHMYECKHX, TEIIOBBIX U
MacCOOOMEHHBIX IPOIIECCOB; METOJIAMH COCTABJICHHSI TEXHOJOTUYECKUX CXEM U rpaduyecKoro
M300paxXeHHsI OCHOBHOTO 000pY/I0BaHUSI.
3.KpaTkoe coaepskanue Iy CHUNIHHBI

Ompenenenne THAPABINYSCKUX COMPOTHUBIICHHH TpyOompoBozaa. McciaenoBanue padboThI
nukiona. MccienoBanue paboThl KOXKYXOTpyOdaToro rermiooOMeHHuka. MccnenoBanue paboTh
nabopaTopHOro GUILTP-IIpecca U ONpeeIieHHe KOHCTaHT (GuibTpoBaHus. MccnenoBanue pado-
ThI TEIUIOOOMEHHUKA TUTIA «TpyOa B TpyOey». MccnenoBanue paboThl BRIIAPHOTO armapaTa 3JeK-
TpoaHoro tumna. McneiTanue BeimapHoro amnmapata. MccnenoBanue paboThl peKTU(PUKAITMOHHON
KOJIOHHBI IIEPUOANYECKOTO AeCTBH. MccaenoBanne npouecca KHHETUKU KOHBEKTUBHOM CYILKH.
4.00b&M yueOHOIl TUCIUNTHHBI

B 3aueTHBIX B akagem.

Bunel yue6HoI paboTh eAMHULAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 72
KonTtakTHas padoTa - ayIuTOPHbIE 3aHATHA: 0,25 9
Jlaboparopusie 3ansaTus (I13) 0,25 9
CamocrositesbHast padora (CP): 1,64 59
CaMocTosATeIbHOE U3YUEHUE PA3/AETI0B IUCIUILIUHBI 1,64 58,8
KoHTakTHas camocTosTenbHas pabora 0,2
Buabl KOHTpOJIS:
3ayger: 0,11 4

KonrakTHas paﬁoTa — NPOMEKYTOYHASI aTTECTAllUsA - -
IloaroroBka k IK3aMEHY -

B 3aueTHbIx B acTpos.

Buapl yue6HOI paboTh eQUHULIAX gacax

O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 2,0 54
KonTtakTHasi padoTa - ayIuTOPHbIE 3aHATHA: 0,25 6,75
Jlaboparopusie 3ansaTus (I13) 0,25 6,75
CamocrositesnbHas padora (CP): 1,64 44 25
CamocTrosiTenbHOE U3yUYE€HHE Pa3/Ie0B JUCIIUILINHBI 1,64 44,10
KoHnTtakTHas camocTosTenbHas pabota 0,15

Buabl kouTpoOJIA:
3ayger: 0,11 3

KonTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTAlUs - -
IHoaroroBka K 3k3amMeHy -
AHHOTaNUs padoyeil MPOrpaMmal JUCHUIIIMHBI «OCHOBBI OHOTEXHOJIOT UM

(51.B.16)

1 Heab AMCHUNIMHBI - 1aTh CTYAEHTY LIEIOCTHBIE MPEACTABIECHUS O COBPEMEHHOM COCTOSTHUU
U TIepCHEeKTHBAX Pa3BUTUS OMOTEXHOJOIMHM KaK HANpaBiICHHs HAYYHOW M MPAKTHYECKOM
JEeSTEIbHOCTH 4YeJIOBEKa, OCHOBAaHHOM Ha HCIIOJIb30BAHUU OMOTEXHOJIOTMYECKUX OOBEKTOB
(KJIETOK MUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U T.II.) WIM MOJEKYJ (HYKJIEMHOBBIX KUCIIOT,
0enKkoB-()epMEHTOB, YIJIEBOJIOB, JUIUAOB B HHIMBUIYaJbHOM BHJAE WM B BHJIE HUX CMECH,
KOMIUIEKCOB U TIp.) Ul MCIOJB30BaHUs B IPOMBILUIEHHOM IPOU3BOJACTBE, 3[PaBOOXPaHEHUH,
sKosiornyeckoil 3amure. [Ipu 3TOM npeanonaraercs, 4To CTyJEHTHl UMEIOT (PyHIAaMEHTaJIbHYIO
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MOATOTOBKY II0 TEOPETHYECKUM pasjiesiaM XHMHH, OWOXMMHH, OOIIeH OHOJIOTHH U
MHUKpPOOHMOJIOTUH, OCHOBHBIM TIpolleccaM U ammapaTtaM XHMHYECKOH U OHOXMMHYECKOH
TEXHOJIOTHH.
2. B pe3yabrare mM3ydeHUs IAUCHUILUIMHBI 00y4YalouIuiicsi Mo mporpamMMme OakajiaBpuara
JAOJKeH: 007aaTh CISAYIOUMMH KOMIETEHIMSIMH: TOTOBHOCTBIO OIICHHBATh TEXHUYECKHE
CPEJCTBA U TEXHOJOIMH C YYETOM SKOJIOrMueckux nocienacrsuil ux npumenenus (I1K-3); sia-
JIEHUEM OCHOBHBIMHM METOJaMH U MPHEMaMU MPOBEACHUS KCIIEPUMEHTAIbHBIX HCCIEA0BAaHUN B
cBOeH mpodeccHOHaTbHON 001aCTH; CIIOCOOHOCTHIO MPOBOIUTH CTAHAAPTHBIE U CepPTU(UKALN-
OHHbIE MCIIBITAHUSI ChIPbs, TOTOBOM MPOAYKIUU U TexHonorudeckux mnpoueccon (I1K-9); Bmane-
HUEM IJJAHUPOBAHUS AKCIEPUMEHTA, OOpaOOTKH M TPEACTABICHUS MOJIYYCHHBIX PE3YJIbTAaTOB
(TTIK-10);
3namb: OCHOBHBIE MPHUHLUIBI OpPraHU3alUM OMOTEXHOJIOIMYECKOTO IPOU3BOJCTBA, €T0
UEPAPXUUECKYIO CTPYKTYPY, METObI OLIeHKU 3(h(HEKTUBHOCTU MPOU3BOJICTBA; IPUHLUITUATBHYIO
cXeMy OHOTEXHOJOIMYECKOrO TIPOW3BOACTBA; OSKOHOMUYECKHE KPUTEPUH ONTUMHU3AIUH
MPOU3BOJICTBA;  OCOOEGHHOCTH  MOJEIHUPOBAHMS, MACIITAOMPOBAHUS U ONTHMHU3ALUU
OMOTEXHOJIOTHYECKUX CXEM U IMPOIIECCOB; OCHOBBI OMOTEXHOJIOTHUH, OCHOBHBIE OMOOOBEKTHI U
METOJbI PabOThl C HUMHU; OMOXMMHYECKHE, XUMUYECKHE U (DU3UKO-XUMUYECKUE IPOIIECCHI
NPOTEKAIIME B OMOpPEaKTOpax W Ha CTAAMAX MEepepadOTKH, CBS3aHHBIX C BBIACICHHEM H
OUMCTKOM IIEJNIEBOTO TMPOJYKTa; 3aKOHOMEPHOCTH KHHETHKHM pPOCTa MHUKPOOPTaHH3MOB U
00pa3oBaHUs TPOIYKTOB METAa0OJM3Ma; MOJAEIH pOcTa M O00pa30BaHHS IMPOAYKTOB; METOJIBI
KYJIbTUBUPOBAHUS; OCHOBBI IH3UMOIJIOTUH, METOABl MMMOOMIM3AIMH (PEPMEHTOB U KIETOK,
NPUHIUIB UMMYHHOTO aHAlIM3a; BAXHEWINE MPOU3BOACTBA MPOMBIIUICHHON, MEIUIIMHCKOM,
CEJIbCKOXO3SUCTBEHHOM,  AKOJOTMYECKONH  OMOTEXHOJOTHMH, OWOHAHOTEXHOJOTHH,  POJIU
COBPEMEHHOW OMOTEXHOJIOTUU B PA3BUTHH COBPEMEHHOW SHEPTeTUKH, TEXHOJOTHH BBIICIICHHS
METAIIJIOB U3 PY/I, JIETKOM MPOMBIIIEHHOCTH.
Ymemv: ocymiecTBIATh KyJIbTHBUPOBAHUE MUKPOOPTAaHU3MOB B a3pOOHBIX U aHAdPOOHBIX YCIIO-
BUSAX B J1a0OpaTOpUU; BBIACIATH MPOIYKTHl META00IM3Ma U3 KYJIbTYPaIbHON KHUIKOCTU U KJIe-
TOK TPOJYLEHTa METOJaMH SKCTPAKIINHU, OCAKICHHS, HOHHOTO OOMEeHa U yJIbTPAaKOHIIEHTPUPO-
BaHU; OCYLIECTBIATh KOHTPOJb COJEPIKAHUS LEJIEBOr0 KOMIIOHEHTA B IMOJIYNIPOJAYKTax, MOIy-
YaeMbIX Ha OTJENBHBIX TEXHOJIOTUYECKUX CTaIUsIX; MPOBOAUTH 00pabOTKY pe3yabTaTOB M3Me-
pPEeHHUI ¢ NCIOJIB30BAHNUEM MAKETOB MPUKIIAAHBIX TPOrpaMM; HCII0JIb30BaTh CTAHAAPTHI U JPYyTUe
HOPMATHBHBIEC JIOKYMEHTHI TIPH OIIEHKE, KOHTPOJIE KauecTBa U CePTU(UKAIIUHN CHIPBS U TP OIYK-
[IUU; OTIPEJIENATh MapaMeTPhl ChIPhsl U MPOAYKIIMU MPHU UX CepTU(DUKAINN; BHIOPATh palliOHab-
HYIO CXeMy OMOTEXHOJOTHYECKOTO TIPOM3BOJICTBA 33JJAHHOTO MPOAYKTA, OIIEHUBATh TEXHOJIOTH -
4yecKyto 3(ppeKTUBHOCTH TPOU3BO/ICTBA.
Brademv: MeTONAMH OYHMCTKH W CTEPHIIM3ALMHU BO3/yXa, KOHCTPYHPOBAHHS M CTEPUIIH3AINN
NUTATENbHBIX CPEJ; METOIaMHU MIPOBEICHUS CTAHJAPTHBIX MCIIBITAHUH MO ONpeIeIeHUI0 MoKa3a-
Tesel (PU3UKO-XUMHYECKUX CBOMCTB CHIPbS W MPOAYKIMHU; METOAAMH TEXHUYECKOTO KOHTPOJIS
10 COOJIIOZICHUIO TEXHOJIOTUYECKON JUCLUIUIMHBI B YCIOBUSAX ACHCTBYIOIIEr0 OMOTEXHOIOTHYe-
CKOTO TIPOW3BOJCTBA; METOAAMHU TUTAHUPOBAHUS, MPOBEACHUS W 00pabOTKH OHOTEXHOJOTHYE-
CKUX 9KCIEPUMEHTOB.

3 Kparkoe cogepxxanue JuCUMIIHHBI

Mooynv 1. Memoowvt ouomexunonozuu. OCHOBHbIE OMOOOBEKTHI OMOTEXHOJIOTHU:
MHUKPOOPTaHU3MBI, KIIETKH ¥ TKaHW PACTEHHI, )KUBOTHBIX M UYEJIOBEKa, OMoKaraim3aTropel. Me-
TOJIBI KOHCTPYHPOBAHUS MPOYIIEHTOB OMOJIOTMYECKH aKTUBHBIX BEIIECTB: CEJIEKIUS, METO pe-
komOuHauTHeIX JIHK, rubpuaomuas texHosnorusa. CelpbeBas 0a3za OMOTEXHOJIOTHH. THIOBbIE
TEXHOJIOTUIECKHE TTPUEMBI U OCOOCHHOCTH KYJIbTHBUPOBAHUS MHUKPOOPTaHH3MOB, KIIETOK U TKa-
HEH pacTeHuH, )KUBOTHBIX M YEJIOBEKa, MOJTYYeHUE BHEKJIETOUHBIX U BHYTPUKJIETOUHBIX MPOJIYK-
TOB OWocuHTe3a U OmoTpaHcdopmaluu B JadopaTopuu ¥ mpou3BOoACTBE. OCOOCHHOCTH UMMO-
Oounuzanu OMOOOBEKTOB M MX NPHUMEHEHHE B OMOTEXHOJIOTHH. THIIOBBIE TEXHOJOTMUYECKHUE
IIPUEMBI U armapaTrypHoe oopmiieHue cTaauil KyJIbTUBUPOBaHUS (OMOCHHTE3A), OAIEPKAaHUS
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acenTHYECKUX YCIIOBUI, TemnepaTypsl, pH cpenbl u ap. mapameTpoB mpoliecca Ha TpeOyemMoM
YPOBHE, TEIJIO- U MaCCOOOMEHA; CTaIuil BBIACICHHUS U OYMCTKU IPOJYKTOB OMOCHHTE3A.
TectupoBanue OHONIOrMUECKU aKTUBHBIX BELIECTB M0 TUIIOBBIM CXEMaM, HaJIeXKHOCTH Ipoliecca,
OXpaHbl ~ OKPYXKAIOWIEH Cpeabl, KOHTPOJA M  OE30MaCHBIX YCIOBUH  AKCIUTyaTallHH.
BcrnomoratenbHble CTaANMKM TEXHOJIOTHMYECKOTO IMpollecca U UX pPoJib B OMOTEXHOJIOTHYECKOM
IIPOU3BO/JICTBE.

CoBpeMeHHbBIE MOAXOBI K CO3JaHHUI0 PECYpCO- U IHEProcOeperaromux TEXHOJOTUH |

MaJIOOTXO/IHBIX ITPOU3BO/ICTB.
Mooyne 2. Ilpomvtunennas ouomexuonozusn. Ilpou3BoiacTBO Oenka OJHOKIETOYHBIX
opranu3MoB. [IpoOnemsl 1 nepcnekTuBbl. [IpoMblIeHHBIE IITAMMBI-IPOAYLEHTHL. TpedoBanusl,
MpPEABSBISIEMBIE K KAUECTBY FOTOBOr0O IPOJyKTa. briomacca mpOMBIIUIEHHBIX MUKPOOPTraHU3MOB
KaK ChIpbE€ JUIsl IOJIY4E€HUs LIMPOKON raMMBbl IIPOIyKTOB Pa3IM4yHOI0 Ha3HAUYEHUS.

Tunosas cxema nonxy4eHust pepMEeHTHBIX MPEnapaToB pa3IuYHOr0 Ha3HAYCHHUS.

TumoBast cxema MOJNydeHHUs] MEPBUYHBIX METAOOIUTOB: aMHHOKHCIIOT, OPTraHMYECKHX
KUCIIOT, BUTaMHUHOB. [IpuHIUOBI peryiasiuu, oOecrneuyuBaroliie CBEPXCHUHTE3 MEPBUYHBIX
METa0OJIUTOB HAa TPUMEPE MPOMBIIIIICHHBIX MPOIYyLIEHTOB aMHHOKHCIIOT.

TunoBas cxema MONy4eHHUS MEPBUYHBIX METAOOJIMTOB Ha TMpUMEpe AaHTHOWOTHKOB
MEAMIIMHCKOTO Ha3HAYEHMUSI.

Mooynw 3. OcHogHble HANPABIEHUA COBPEMEHHOU ODUOMEXHON02UU

3.1. Okonocuueckaa oGuomexnonocusa. XapakTepucTUKa MPoOJIEM OXpaHbl U BOCCTAHOBIICHUS
OKpYKalomed Cpeapl C TOYKH 3PEHHS HCIOJIB30BAHUS OHMOJIOTMYECKHX METOJOB. ASPOOHBIC
MPOLIECChl OYMCTKHA BO3AyXa M BOABL. AHA’pOOHBIE MPOIECCHl MEPEPadOTKU OPraHUYEeCKHX
OTXOJIOB, XapaKTEpUCTHKA U IPUMEHEHHE Onorasa.

3.2. Cenvckoxo3aiicmeennaa oOuomexuonozus. TumoBas cxeMa TONy4YEHUS IMIPemapaToB
KOPMOBOI'O Ha3HAuU€HUsS: KOHIIEHTPATOB BUTAMUHOB, aHTUOMOTHMKOB KOPMOBOI'O HAa3HAYCHMUS.
[TpousBoacTBO mpemMuKcoB. [Ipon3BoICTBO MUKPOOHBIX MpemnapaToB Ui PACTEHUEBOACTBA: AJIs
3allUTHl PACTEHUH OT BPEAHBIX HACEKOMBIX; AHTUOMOTHKOB MPOTHB KOPHEBOW THWIM H
MYYHUCTOU POCHI; OaKTEePHANBHBIX YIOOPEHUH; CTUMYIISTOPOB POCTa pacTEHUN TOPMOHAIBLHOU
npuponbl. JloctuxkeHus: OMOTEXHOJOTMHM B O0NACTH CO3AAHUS CBOOOJHOTO OT BpEIHOU
MUKpPOQIIOpHI MOCATOYHOTO MaTepuaina (paccaabl) W TpaHCTEHHBIX pacTeHuid. [IpoOnembr u
NEePCIEKTHUBBI.

3.3. Tuwesan ouomexnonocus. KoHuenuus  palMoOHAIBHOIO M cOaJaHCHPOBAHHOTO
nutanus. [lponykuuss MHUKpOOMOJIOTMYECKOTO CHHTE3a JUIsl THINEBOM IMPOMBIIUIEHHOCTH:
MPOAYKTHI OEIKOBOM, JUIMHUIHON U YIIIEBOJHOW MPUPOIBI, TIpernapaThl OMOJIOTHYECKH aKTUBHBIX
00aBOK, COJIEpKalllMX CMECH aMHUHOKHUCIIOT, IENTUIO0B, BUTAMMHOB U MHUKPODJIEMEHTOB;
NUILEBKYCOBbIe J100ABKM; KOHILEHTPAThl M M30JATHl OENKOBBIX BEIIECTB; MPOU3BOICTBO
MOJIC/IaCTUTENIEH-3aMEHHUTEIIeH caxapa; MPOU3BOJICTBO KOHCEPBAHTOB (HU3UHA).

34. Meouyunckan Ouomexnonous. BpeneHne B MEIUIUHCKYIO  OHOTEXHOJOTHIO.
Onpenenenne MeIUUUMHCKONM  OuorexHoioruu. (OCHOBHBIE 3ajjaud, KOTOpbIE  pPEIIAeT
MeAUIMHCKas OuoTexHonorus. OTIu4yre MEIUIUHCKUX OHOTEXHOJOTHH OT METUIIMHCKUX
texnosioruil. [lousarue o 6uooobexTe. Knaccudukaims 6M000bEKTOB.

[Tousitue 06 nMmyHonoruu. CucteMa UMMYHHOTO roMeoctasa. [lonsTue 06 aHTHUreHax u
antutenax. Ctpykrypa antuten. Knaccudukarus antuten. ECTECTBEHHBIN M MCKYCCTBEHHBIN
umMMyHHTeT. [loHATHE O peakuusix y-Tao0ynuHa. TeXHONOTHs MOJIy4eHUs MPOTUBOKOPEBOTO
npernapara cepojoruueckoi crnenupuIHOCTH (peaKuy arrifoTHHALKMN U PEIUIUTALINN).

BBenenue B COBpeMEHHYI0 HMMMYHoOOMOTexHojorutoo. Kieroynas uH)XeHepus.
['uOpunomMHasi TEXHOJOTUS  TOJY4YEHHMs] MOHOKJIOHAIbHBIX  aHTUTed. lcnonb3oBaHue
MOHOKJIOHAJTbHBIX aHTHUTEN JIJIS1 OYMCTKU OMOJIOTMUYECKUX JKUIKOCTEeH. IMMYHOCEHCOPBHI.

CoBpemeHHble MPUBUBOUYHBIE Tpenaparbl. CoBpeMeHHas Kiaccu(uKanus BaKIIMHHBIX
npenapaToB. MUKpOOHBIE JKUBbIE BAKIIMHBI. TEXHOIOTHs MONYyYEHUS JKUBBIX BaKIMH. Y OUTHIC
BaKIMHbI. TEXHOJOTHs MOJIyYeHUs YOUTHIX BAaKIMH. AHATOKCHHBI. TEXHOJOTHS MOJy4eHUs
aHAaTOKCUHOB. ChIBOPOTOUYHBIE MpEIapaThl.
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[TpenapaTsl Ha OCHOBE JKUBBIX KYJIbTYP MUKPOOPraHM3MOB. TeXHOJOIrHs MOSy4EHHS
npernapaToB  HOPMO(DIOPOB, TPOOMOTUKOB, MPEOMOTHKOB M CUHOMOTHKOB. TpeOoBaHus K
HITaMMaM, HCIOJIb3yeMbIM JJIsi IPUTOTOBIEHUS NPENapaToB HAa OCHOBE JMKMBBIX KYJIBTYp
MHUKPOOPTaHU3MOB.

35. Buonanomexnonocus. llpenmMer MW HMHCTpYMEHTapuid HAHOOMOTEXHOJOTHH, OOIIas
XapaKkTEepUCTHKa, WCTOpPUA  DPa3BUTHSA, OCHOBHbIE  Hay4yHble  HampaBieHUs.  Mecto
HaHOOMOTEXHOJOTMHM CpelIM HayK €CTEeCTBEHHOro mpodwid. YCTpoilcTBa MHKpO- U
HAaHOOMOMEXaHUKH, B TOM YHCJIE€ MOJEKYJISIPHbIE MOTOpPbI, HAHOPOOOTHI, OWOYHUIIHI,
HaHOCEHCOPbl. AJlpecHasi 10CTaBKa JiekapcTB. HaHOAMAarHOCTHKA NaTOJIOTMYECKUX COCTOSIHUN U
uHOeKii, HaHOOMOCeHCOpbl. HaHOCTpyKTypuUpOBaHHbIE OHWOCOBMECTHMBIE MAaTepHAIIBL,
UMIUIATaHThl. MOJEKyIIpHbIE MAIlIMHBI, CAMOCOOPKA HAaHO- U HAHOOMOCTPYKTYP, MOJIEKYJISIPHOE
MOJECNUPOBAaHNE M JU3ailH  (YHKIUOHAJIBHBIX HAHOCTPYKTYp M HMX KOMIUIEKCOB C
6uonomumepamu. IMmyHoxpoMaTorpaduueckue TecTbl, A0T-aHanu3bl. [loTeHIuanbHble PUCKH
OT WCIOJIB30BaHUSI HAHOYACTULl M HaHOMaTepuanoB. OcHOBHbIE (DaKTOpbI, 00yCIaBIMBAIOIINE
HNOTEHIMAJIbHBIE PUCKHU OT UCIIOJIb30BAHUS HAHOYACTULl U HAHOMATEPHAJIOB.

36. buozeomexnonocus u oOuoInepzemuka. llonstne o OuoreorexHomoruu. Kparkas
XapaKTepUCTHKa OCHOBHBIX IPOLIECCOB OMOTeO0TEXHOJIOTUHU: OAKTEpHAIbHOE BbILIEIaYUBAaHUE
XUMHUUYECKHX 3JIEMEHTOB U3 PYy[, KOHLEHTPATOB U FOPHBIX MOPOA, odoraiieHue pya, ouocopomus
METaJUIOB U HeMeTaysioB. MeTosbl 00phObl C METAaHOM B IIAXTaxX. Y THIIM3ALUS YIIIEKUCIOTHI C
MOMOIIBI0  MHKPOOPTaHU3MOB.  MUKpPOOHOIOrHYECKOe IPOU3BOACTBO  BO300HOBIISEMBIX
UCTOYHMKOB SHEPIUU: HU3LIMX CIUPTOB, alleTOHA, MeTaHa OMOKOHBEpCHEW OpraHMYecKuX
OTXOJIOB M PaCTHTEIBHOTO CHIPhs. [lepcrieKTuBBI MPOU3BOACTBA Boaopoaa. [Ipon3BoacTBO Temna
a’pOOHBIM OKHMCJIEHUEM OPraHMYECKUX BEIIECTB (OTXOJI0B).

4. O0beM yueOHOM TUCUMILTUHBI

B 3aueTHBIX B akanem.

Bunpl yueOHol paboThI eIMHUIIAX qacax
OO0mas Tpy10eMKOCTh THUCIUILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
KonTakTHas padoTa - ayiMTOPHbIE 3aHATHS: 0,22 8
Jlextuu (JIek) 0,11 4
[IpaxTuueckue 3ansatus (I113) 0,11 4
CamocrositeabHas padora (CP): 2,53 91
CaMocCTOATENBHOE U3YUYEHUE PA3AEIOB TUCIUIUINHBI 2,53 91

KoHnTtakTHas camoctosTenbHas pabota
Buabl koHTpOJIA:

3auer: - -
KonrakTHasi padoTa — NPOMEKYTOYHAS aTTeCTANMS 0,25 0,4
IMoaroroBka K IK3aMeHy 8,6
B 3auernsix | B actpon.
Bupl yue6HOI paboTh e IUHULIAX gacax
OO01mast Tpy10eMKOCTb IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 2,0 54
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHUS: 0,22 6
Jlexmuu (JIek) 0,11 3
[TpakTuueckue 3ansatus (I13) 0,11 3
CamocrositesbHas padora (CP): 1,53 41,25
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeTI0B JUCIIUILIMHBI 1,53 41,25

KonTakTHas camocTosTensHas paboTa
Buabl koHTpOJIA:

3auyer: - -
KoHTakTHasi paboTa — MPOMeKYTOYHAsI ATTECTAIUS 0,25 0,3
IToaroroBka K 3K3amMeHy 6,45
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AHHOTanMA padoyeil nporpamMMsl AMcHHUILIMHBI «O0mas 6monorus» (b1.B.17)

1 Hear aucuuniauubl "OOmas Ouosorus "- 1ath CTYNEHTY LEJIOCTHOE MPEICTABICHUE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS >KUBOW MPUPOABI, OMOJIOTHYECKOTO pa3zHOOOpas3us
JKUBOTO, CTPOCHHH KJIETKH, KaK 3JIEMEHTapHOI €IMHHUILIBI )KHUBOT0, 00 0OMEHe BElIeCTB U Ipe-
BpAIllCHUU YHEPTUH B KIIETKE, 00 0COOEHHOCTSIX MUKPOOPTaHU3MOB, KOTOPBIC SIBJISTFOTCSI OJTHUMHU
U3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTUH, O Pa3HOOOPA3UH MPOIECCOB MEeTa00IM3Ma U OMOCHHTE-
TUYECKUX MPOIECCOB, 3aKOHOMEPHOCTSAX POCTa M CIOCO0axX KyIbTHBUPOBAHUS MUKPOOPTaHU3-
MOB, 00 OCHOBax I€HETHMKHM MHUKPOOPIaHM3MOB, O METOJIaX CEJEeKIMHU, O POJIU MHKPOOPTaHHU3-
MOB B IIPUPOJE, 00 y4acTUU B KPYrOBOPOTE BEILIECTB.

2 B pe3yabTare M3ydeHHMs JUCUMILIMHBI 00yYAOIIMIACH MO MporpaMmme 0akajaB-
pHuaTa JoJKeH: 00JIajaTh CIEAYIOMUMU KOMIIETEHIIUSMU: CIIOCOOHOCTHIO U TOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AWCIUILIMH B TPOPECCHOHATBHOU mes-
TEIbHOCTH, IPUMEHITh METO/IbI MATEMAaTHUECKOTO aHaIN3a U MOJAEITUPOBAHUS, TEOPETUUECKOTO
u akcnepuMenTanbHoro uccinenopanus (OI1K-2); cmocoOHOCTBIO MOHUMATh 3Ha4YeHUsT UHQPOP-
MaIiH B Pa3BUTHH COBPEMEHHOI0 HH(OPMALIMOHHOTO 00IECTBA, CO3HAHUEM OIACHOCTH U YIPO-
3B, BO3HUKAIOIIIEH B 3TOM IPOLIECCE, CITIOCOOHOCTHIO COOIII0aTh OCHOBHBIE TpeOoBanus HH)OP-
MaI[MOHHOIN 0€30MacCHOCTH, B TOM YHCII€ 3aIlIUThI TocynapcTBenHo Taitusl (OI1K-4); cnocobHo-
CThIO OCYILLIECTBIISITh TEXHOJIOIMYECKUM MPOLECC B COOTBETCTBUM C PETJIAMEHTOM M HCIOJIb30-
BaTh TEXHUYECKHE CPEJCTBA JIJISl U3MEPEHUSI OCHOBHBIX MMapaMeTpOB OMOTEXHOJOTUYECKUX MPO-
1IECCOB, CBOMCTB ChIpbs 1 poaykuuu (I1K-1);
3Hamb: OCHOBHBIE PA3JINYUs KUBBIX U HEKUBBIX CUCTEM; CYLIHOCTh IIPOLIECCOB, TPOTEKAIOLIUX
B OpraHU3Me ¥ 3aKOHOMEPHOCTH B3aUMO/ICHCTBUS OpraHi3Ma C OKpY>Karollei cpeaou;
3.Kparkoe coaepxxanue JTUCHUUIIIHHBI
Beeoenue ¢ npeomem. CoiicTBa xuBOro. CaMoperyysiusi U1 YpOBHU OpPraHU3ALMM KUBBIX
CUCTEM. bHOJIOTHS, KaK COBOKYITHOCTh HAyK, W3YYAIOIIUX CTPYKTYPY, (QYHKIIMOHHPOBAHUE U
pa3Hoo0pasue KUBBIX CUCTEM Ha Pa3HBIX YPOBHSIX OpPraHU3AIMH.

Mooynwl. Ocnoébl yumonozuu.

1.1 Xumuueckas opranuzanus kietku. CoaepikaHne XMMHUYECKUX JJIEMEHTOB M OPraHMYeCKHUX
BEIIECTB B KJEeTKe W MX (yHKIHH. buomonmmepsl kietku. CTpoeHHe W (YHKIIUU OpraHes
KJIETKH.

1.2. Pa3MHOX€HUE U UHAUBUAYAIbHOE PAa3BUTUE OPraHU3MOB. JKM3HEHHBINH UK. XPOMOCOMBI.
Muto3. Meiio3. ®opmsl pazmHoxkeHus. uddepeHnnanus KIeToK — pakTopbl U peryisius 3To-
ro Imporecca.

Mooynb 2. Ocnogbl cenemuku.

2.1 OcHOBEHI KJ1accHuecKoit TeHeTukH. [IoHATHE 0 HACIEICTBEHHOCTH U U3MEHYMBOCTH. MaTepu-
aJbHbIE U MOJIEKYJISIPHBIE OCHOBBI HaciencTBEHHOCTH. OCHOBHbIE 3aKOoHBI Menpaens. Merozsl
T€HETHYECKUX UCCIIETOBAHUM.

2.2 T'eHeTHKa MOMYJISIIAI, MUKPOABOIIOLINS, MAaKPOIBOIIOIUS. 3aKOHOMEPHOCTH U3MEHYUBOCTH:
HacjeACTBeHHas, MoaudukanuonHas. Myranuu. [lonsitue «HopMma peakuuun». PasHooOpaszue
JKUBBIX OPraHU3MOB.

4.00béM yueOHOH TUCHUIIUHBI

B 3auernbix | B akanem.
Bunsl yueOHoI paboThI €AMHUIIAaX qJacax
O0uias TPy/10eMKOCTh JHCHMILIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
KonTakTHas padoTa - ayIMTOPHBIE 3AHATHS: 0,56 20
Jlexmm (Jlek) 0,28 10
[Mpaktryeckue 3anstus (I13) 0,28 10
CamocrositebHas padora (CP): 1,33 48
CaMocCTOsATENbHOE U3YUYEHUE PA3AETIO0B TUCIUIUINHBI 1,33 48
KonrtakTHas camocrositenbHast pabora 0,2
Buabl koHTpOJIA:
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3auyer: 0,11 4
KonTakTHasi padoTa — mpoMeKyTOYHAS ATTeCTANUSA -
I[MoaroroBka K IK3amMeHy -

B 3auetnHbix | B actpomn.

Bupl yue6HO# paboTh eAMHUIIAX yacax
OO0masi Tpy10eMKOCTb JMCUUILUIUHBI 10 Y4€0HOMY ILUIAHY 2,0 54
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 0,56 15
Jlexmmu (Jlek) 0,28 7,5
[Ipaktrueckue 3ausatus (113) 0,28 7,5
CamocrositenbHas padora (CP): 1,33 36
CamocTosTenbHOE H3YUYCHHUE Pa3/ICTIOB TUCIIUILUIMHBI 1,33 35,85
KoHTakTHas camocTosTenbHas pabota 0,15
Buabl kKoHTpOJIA:
3auer: 0,11 3

KonrakTHasi pa6oTa — npoMesKyTOYHAsA aTTecTAlMs - -
I[MoaroroBka K IK3amMeHy -
AHHOTanuA padoyeil MPOrpaMMbl TUCHUIIMHBI «XUMHS OMO0JOTNYECKU AKTUBHBIX Be-
mectB» (b1.B.18)

1.Heab nucuumiMHbl "XuMus OHOJIOTUYECKU aKTUBHBIX BELIECTB" - 1aTh CTYJEHTY MPEICTaB-
JeHre 000 BCeM MHOT000pa3sui XMMHYECKHX COSIMHEHH, BCTPEUAIOIINXCS B KUBOW MPHUPOJIE,
XMMHUYECKOM COCTaBe Pa3HOOOpPA3HBIX OPraHU3MOB U (DYHKIIMM KOHKPETHBIX COEAMHEHHH B
KJIETKE U OPraHu3MeE B LIEJIOM, a TAaKK€ 0 XMMHUYECKOH U NMPOCTPAaHCTBEHHOW CTPYKTYpaxX OCHOB-
HbIX OMOJIOTMYECKHM AKTHUBHBIX BEIIECTB, UX XUMHUYECKUX, (QU3MUECKUX, (PU3MKO-XMMUYECKUX
CBOICTBax, METOJaX BbIAEICHUS U3 IPUPOJHBIX OOBEKTOB U XMMHUYECKOIO CHHTE3a JUIs Mocie-
JYIOLIEro MPUMEHEHHs B MEIUIIMHE, UILEBOM IPOU3BOJICTBE, CEIILCKOM XO3sICTBE, BETEpUHA-
pHH, SKOJIOTHMYECKOM 3aIUTE OKPYKAKOIIEH CPEIBL.

2. B pe3yiabTare H3y4eHHMs AUCLHMILIMHBI 00y4Yaloluiicsi Mo nmporpaMmme dakajas-
pHaTa JoJKeH: 00J1ajaTh CIEAYIOIUMH KOMIIETEHIIUSIMU: CIOCOOHOCTBIO U TOTOBHOCTBIO HC-
N0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B NMpOo(ecCHOHAIbHON aes-
TEIbHOCTH, IPUMEHITh METO/Ibl MATEMaTHUECKOT0 aHaJIN3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO
U skcrepuMenTanbHoro uccienoanus (OIIK-2); cnocoOHOCTRIO MOHUMATh 3HA4YE€HUS MH)OP-
MalH B Pa3BUTHH COBPEMEHHOI0 HH(OPMALIMOHHOTO 00IECTBA, CO3HAHUEM OMAacCHOCTH U yIpo-
3bl, BOBHUKAIOMIEH B 3TOM MpoOIlecce, CIOCOOHOCThIO COOMI0AaTh OCHOBHBIE TpeOOBaHUS HH(OP-
MallMOHHOM 0€30MMacCHOCTH, B TOM 4HcIe 3anuThl TocyaapctBeHHoi Taiubl (OI1K-4); croco6-
HOCTBIO OO€CleyrBaTh BBINOJIHEHHE MPABUI TEXHUKH 0€30MacHOCTH, MPOU3BOJICTBEHHON CaHU-
Tapuu, nokapHoi OezonacHocTu U oxpansl Tpyna (I1K-4); Bnagennem niaaHupoBaHUs SKCIEpU-
MEHTa, 00pabOTKHU | TpeCTaBICHU MoTyueHHbIX pe3ynbraroB ([TK-10);
3namb: XUMHUYECKYI0 U IPOCTPAHCTBEHHYIO CTPYKTYpbI, XMMHUECKUE, PU3ndecKrue U (PU3UKO-
XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT U UX MPOU3BOIHBIX, OMOIOTHYECKYIO POJIb AMUHOKHCIIOT U
UX MPOU3BOJAHBIX, METObl BbIIEICHHUS M MOJYYEHHUs] B YMCTOM BHUJE; CTPYKTYpY, CBOMCTBa U
O6uonornyeckyro (GpyHKIUIO Hamboyiee BaXKHBIX NENTUAOB; CTPYKTYPY M HPOCTPAHCTBEHHYIO
OpraHu3aIuio OelKOB, METO/bI UX BBIJIEJICHUS] U OYMCTKU; OCHOBHBIE MPOLIECCHl MPEBpAIICHUS
0€lKOB, MENTHUJOB M AaMHUHOKHUCIOT B JKMBBIX OpraHM3Max; CTPOCHHE WU KJIACCH(PHUKAIHIO
(bepMEeHTOB, X OCHOBHBIE CBOMCTBA, pPOJIb KOPEPMEHTOB, POCTETUUECKUX TPYIII, KOHAKTOPOB B
(epMEHTaTUBHOM KaTajiu3e, XWMHYECKYI0 CTPYKTYpY U MPOCTPAaHCTBEHHOE CTPOCHHE
HYKJIEOTHIOB, HYKJIEOTUA(HOCHATOB U PA3IUYHBIX TUIIOB HYKJIEUHOBBIX KHCJIOT, UX OCHOBHBIE
CBOMCTBA U OMoOJIOTHYEeCKHE (DYHKIIMH, METObI BBIJICJIECHUS, OYMCTKA U aHAIN3a HYKJIEHHOBBIX
KHUCJIOT PA3IMYHbIX TUIIOB; KJIACCU(PUKALNIO, XUMHUUECKYIO CTPYKTYPY U CTPOEHHUE YIJIEBOJOB,
UX XUMUYecKHe, pu3nueckue u (U3UKO-XMMHUECKHE CBOMCTBA, a TaKkKe METOJbl MOJIY4YeHUs,
BBIJIETICHUS] U OYUCTKH, Pa3HOOOpa3He BHIOIHAEMBIX OMOIOrHYeCKUX (DyHKUINH;
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KJIaCCU(UKALNIO, XUMUUYECKYIO CTPYKTYPY U CTPOEHHE JTUIUA0B, IPOM3BOAHBIX JTUIHI0B, UX
XUMHYecKHe, pu3ndeckre 1 (PU3NKO-XUMHUYECKHUE CBOMCTBA, @ TAK)KE METOJIbI MOTyYCHHUS,
BBIJICTICHUS U OYUCTKH, Pa3HOOOpa3He BBITOIHAEMBIX OMOIOTHUECKUX (PYHKIIHI, OCHOBHBIE
NPUHIUIB OPTaHU3aIUU ¥ CTPOCHHS OMOIOTUYECKHX MEMOpaH, UX OHoJornyeckue hyHKINH;
Ymemsb: 0cO3HAHHO M apryMEHTHUPOBAHO BHIOMPATH OMONIOTHUECKUNA OOBEKT ISl BbIACTICHUS
OMOJIOTUYECKH aKTUBHBIX BELIECTB; IPOBOJUTH JE3UHTETPAIMIO KJIETOK U (PPAKIIMOHUPOBAHUE
KJIETOYHBIX KOMIIOHEHTOB; BBIJENIATH OMOJOTHYECKH aKTUBHBIE BEIIECTBA U3 KYJIbTYpalIbHOMN
KHUJIKOCTH U PACTUTENbHBIX, )KUBOTHBIX, IPUOHBIX U 0aKTEPUATBHBIX KIETOK METOJaMH JKC-
TPaKIUU, OCAXKJIECHUS, HOHHOTO 0OMeHa, XpoMmaTtorpaduu U yiIbTPaKOHIEHTPUPOBAHHUS; OCYIIe-
CTBJIAATh KQUECTBEHHBII U KOJIMYECTBEHHBIN KOHTPOJIb COACPKaHUS OMOIOTUYECKH aKTHBHBIX
BEIIECTB B UCXOJIHBIX OMOO00BEKTAX, MOIYIIPOAYKTAX, IOIy4aeMbIX Ha Pa3IMYHBIX CTAAUSIX OUHU-
CTKH, B KOHEUHOM MPOAYKTE, UCTIONb3YS pa3HOOOpa3HbIe aHATUTHYECKIE METOMKH U METOBI
(bU3UKO-XMMHUYECKOTO aHalINu3a; IPOBOAUTH 00paObOTKY pe3yIbTaTOB U3MEPEHHM C NCIIOIB30Ba-
HUEM NaKETOB MPUKJIAJHBIX IPOrPaMM;
Brademwv: MeTonaMu BBIIEIECHUS M OYHCTKH PA3IMYHBIX OMOJIOIMYECKH AKTHUBHBIX BEILIECTB;
METOJJaMH IPOBEJEHUS CTaHAAPTHBIX HCIBITAHUN IO OIpPENEICHUIO IoKa3zaTenel (QU3nKo-
XUMHYECKHX CBOMCTB Pa3IMUHBIX OMOJOTUYECKH aKTUBHBIX BEIIECTB; METO/IaMU KaueCTBEHHOTO
U KOJMYECTBEHHOI0 aHaM3a Pa3IMYHbIX OMOJIOIMYECKU aKTHBHBIX BELIECTB B OMOJOTMYECKUX
00BeKTax U ChIpbe (MPOIYKIMH) OUOTEXHOJIOTUYECKOTO MPOU3BOJCTBA; METO/IaMU IJIaHUPOBA-
HUS, IPOBEACHUS U 00pabOTKH IKCIIEPUMEHTOB.
3.Kpartkoe conep:xanue JUCIHHIIHHDI
Beeoenue. Victopus uzyuenuss 6uomoiniekyn. OrmpeneneHuss 0ObEKTOB U METOJOB H3YUYCHHS.
[TonsiTue o OMONOrMYECKM AKTHBHBIX BemiecTBax. CBA3b XUMHUU OHOJOTMYECKH aAKTHUBHBIX
BEIIECTB C JPYTUMHU JUCIHUIUIMHAMHU. BHOMOJEKYyNbl, MUX OCOOCHHOCTH U 3HA4YCHHE IS
KU3HEJEATEIbHOCTH OpraHu3MoB. Mepapxusi MOJIEKYJIIpHONW OpraHU3aliy KIETOK.
Mooyne 1. AMunokuciomel u ux npou3600Hvle, neNMUObl, HEAKU.
1.1. AMUHOKHCJIOTBI. XUMUYECKOE CTPOCHHUE, ONTHUYECKasi H30MEpHsl, XUMUUYECKUE U (UZHUKO-
XUMHUYECKHE CBOWMCTBA, OMOJIOTNYECKAsl POJIb B OPraHU3ME, METO/IbI IIOJYYEHUS U BBIJCJICHUS U3
OPUPOJHBIX 00BEKTOB, MPOU3BOJHBIE AMUHOKHUCIIOT, X OHonornyeckas QyHKIMs, XUMUYECKUE U
($U3UKO-XMMHUYECKHE CBOMCTBA, OJIyUEHHUE.
1.2. lMenTuabl. XUMHUYECKOE CTPOECHUE U TNPOCTPAHCTBEHHAs OpraHU3alMs, XapaKTepUCTUKU
NEeNTUAHON CBsI3U, OMOJIOTMYECKass poJib B OpPraHU3ME KakK peryasiTOpoB OMOXUMHUYECKHX
IPOIIECCOB, MENTUIHbIE AHTUOMOTHUKH, METO/Abl TOJYYEHUS M BBIJCNIEHUS pa3HOOOpa3HbIX
NEeNTHI0B U3 IPUPOJIHBIX OOBEKTOB.
1.3. Beakun. XuMuueckoe CTpOEHHUE U IPOCTPAHCTBEHHAs! OpraHU3alysl, IepBUYHAsl, BTOPUYHAS,
TpPETUYHAs U YETBEPTUYHAs CTPYKTYpbl OENIKOB, XUMUYECKUE U (PU3UKO-XMMUYECKHE CBOMCTBA
0€lIKOB M HX PacTBOPOB, MHOrooOpa3ue OHMOJIOTMYECKUX (YHKIMHA, METONBbl BBIACICHUS W3
IPUPOJHBIX OOBEKTOB, OYHUCTKM M KA4€CTBEHHOTO M KOJMYECTBEHHOI'O aHAaINW3a, METOJIbI
VICCJIEIOBAHMSI CTPOEHUS U CTPYKTYPBI.
1.4. ®epmenTsl. CTpoeHue u kiaccudukanuss GEepMEHTOB, THUIbI KaTaTM3UPYEMbIX peakiui,
OCHOBHBIE cBoiicTBa ¢epmeHTOB. CpaBHeHue (epMmeHTOB ¢ KaTanmuzaTopamu. CyOcTpaTHas
cnenupuIHOCTh (pepMeHTOB, ee BUIbL. KodepMeHThI, mpoCTeTHUECKHUE TPYIIbI, KO(aKTOPHI,
BUTaMMHBI, UX Onosoruueckas poib. MynbTuGepMeHTHbIe cucTeMbl. OnpeeeHe akTHBHOCTH
(bepMEeHTOB U CTIOCOOBI €€ PETYIISALUN B )KUBOU KIIETKE.
1.5. Ilousitue o meradouausme. [loHsTHE 00 OCHOBHBIX MpOIlECCax TMpPEBpaIlICHUs OEIKOB,
NENTHI0B, aMUHOKHCIIOT U UX ITPOU3BOJIHBIX B )KUBBIX OpraHU3Max.
Mooyns 2. Hykneunoewte Kuciombul.

HcTopust OTKPBITHS U U3YYEHUSI HYKJIEUHOBBIX KUCIIOT.

[TupuMHIMHOBBIE M MyPUHOBBIE OCHOBAHUS, HYKJICOTUIBI U HYKJIEO3Uabl, (hochopuin-
pPOBaHHBIE HYKJICOTH/Ibl, UX XUMUYECKHE U (PU3HKO-XMMHUYECKHE CBOWCTBA, MoMyyeHue. buoso-
rudeckre QyHKIUU HYKJIEOTHIOB M UX POU3BOJHBIX B OPraHU3ME.
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Hyxnennoseie kucnotel, JIHK 1 PHK, nx xumuueckas 1 npocTpaHCTBEHHAs CTPYKTYPHI,
XUMHUYECKHe U (PpU3NKo-XxuMuieckue cBoicTBa, noiayyenue. Buasl JJTHK u PHK B knerkax mpo-
KapHoT U 3YKapHOT, X OHOoJornueckre pyHKINH.

[TonsiTie 00 OCHOBHBIX IpoLIeccax, MPOUCXOA[IIUX C YIaCTUEM HYKJICHMHOBBIX KHUCIOT U
HYKJICOTHUJIOB B KUBBIX OPraHU3MaX.

Mooynw 3. Yeneeoowl, nunuodvt u ux npouzeoousie.

31 VYraeBoasl W MX Npou3BoaHble. Kiaccudukanus, XUMHUYECKOE U IMPOCTPAHCTBEHHOE
CTpOEHHE OCHOBHBIX YIJ1€BOJIOB. MOHO-, IU- U TpHUcaxapa, UX Ouonoruueckas QyHKIUsS, XUMHU-
yecKkre U (PU3NKO-XUMHUECKHE CBOMCTBA, OMydeHHE. | TMKo3ub1, X OMojornyeckas GyHKIus,
XUMHUYECKHE U (PU3UKO-XMMHUECKHUE CBOICTBA, MTOJIyYeHHE U aHAJIU3.

Onurocaxapu/ipl U NOJIMCAXAPUIbI, UX OHOJOTHUeCcKast PYHKLIHUS, XUMHUUECKUE U (PU3HKO-
XUMHUYECKHUE CBOWCTBA, OJIYyYEHUE U aHAIU3.

[mukonenTHIpl, NENTUAOTIUKAHBI, T[JHMKONPOTEHHBI, XHMUYECKHE U  (U3UKO-

XUMHYECKHE CBOMCTBA, OMOJIOrMYecKas pojb B OPraHU3ME, METO/bI BBIJICICHUS U3 MPUPOTHBIX
00BEKTOB.
32 Jlunmuabl U UX Mpou3BoAHbIe. PazHooOpas3ue unuaHbx BemecTB. OCOOEHHOCTH CTPOCHUS
u knaccupukanus aunuaoB. [IpocTeie (KUpBI, KUPHBIE CIIUPTHI M BOCKA) W CIOXKHBIC (HEH-
TpaJibHbIE, MOJSIPHbIE M OKCHJIMIUHBI) JUMUbL. brongorndeckue (yHKIMH, BBITOIHAEMBIE pa3-
JIMYHBIMH TUIIAMU JIUIIA]IOB.

CtpykTypHBIe (QparMEeHThl JUMUIOB: XUPHbIE KUCIOTHI U UX MPOU3BOJHBIC, JKUPHbBIC
cnupthl. X XuMuyeckue 1 pU3NKo-XuMUYECKHE CBOMCTBA, IOIYYEHHUE U aHAJIN3.

buonoruueckue mMeMOpaHbl, UX crpoeHue W (QyHKUUU. JIUMuael OMOIOTUYECKUX MEM-
OpaH: MIULEPONUIUABI, COUHTOTUIHIBL, (HOCHOIUIUIBI, TITUKOIUIHBI (TITMKOTIUIEPO- U TIH-
KOC(UHTOJHUIHIBI), XOJecTeprH. B3auMoCBs3b CTPOEHUS JIUMUIOB ¢ UX (YHKIMSIMH B COCTaBe
MeMOpaH.

[Tpou3BoaHBIE TUMHUIOB U UX OMOJOTHYecKHe (QYHKUIMU ((KUPOPACTBOPUMbBIC BUTAMHHBI,
[IPOCTArJaHANHBbI, )KEIUHbIE KUCIIOTHI, II0JIOBbIE TOPMOHBI U KOPTUKOCTEPOU/IbI), UX XUMUUECKHE
U GU3UKO-XMMHUYECKUE CBOMCTBA, MOTyUYeHUE U aHATIU3.

[TonsiTue 00 OCHOBHBIX THpPOIECCAX, MPOUCXOASAIIMX C YYacTUEM JIMIOUAOB U HUX
IIPOU3BOHBIX B )KUBBIX OPraHU3Max.
4.00beM yueOHOM TUCHUILTUHBI

B 3aueTHBIX B akanem.

Bunsl yueOHoI paboThI €AMHUIIAaX qacax
O0mas TPyA0eMKOCTh JMCHUIIIMHBI 110 Y4eOHOMY IUIaHY 4,0 144
KonTtakTHasi padoTa - ay1uTOPHbIE 3aHATHA: 0,64 23
Jlextuu (JIek) 0,17 6
[Ipaxtuueckue 3ansatus (I113) 0,19 7
Jlaboparopusbie 3ansaTus (J13) 0,28 10
CamocrositesnbHas padora (CP): 3,11 112
CamocTosiTeTbHOE U3YUYEeHHUE Pa3/IeTIOB JUCIIUILIMHBI 3,11 112

KonTakTHas camocTosTensHas paboTa
Buabl kKoHTpOJIA:

3ayer: - -
KonrTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTAlUs 0,25 0,4
IoaroroBka Kk 3K3amMeHy 8,6
B 3aueTHbIxX B actpos.
Bupl yue6HO# paboTh eTMHUIAX gacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4,0 108
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHUS: 0,64 17,25
Jlexmmmn (Jlek) 0,17 45
[Tpaktuueckue 3ansatus (I113) 0,19 5,25

108



JlaGopatopusie 3ansatus (J13) 0,28 7,5
CamocrositesbHas padora (CP): 3,11 84
CamocrosiTenbHOE U3YUYE€HHUE Pa3/IeTIOB JUCIIUILIMHBI 3,11 84
KonTakTHas camocTosTensHas pabora

Buabl kKoHTpOJIA:

3auer: - -
KoHTakTHasi paboTa — IpOMe:KYTOYHAsI ATTeCTAIUS 0,25 0,3
IMoaroroBka K 3K3aMeHy 6,45

AHHOTanus padoyeil nporpaMMbl M CHUIIMHBI «OCHOBBI 0MOXUMHM M MOJICKYJISIPHOM
ouosorun» (b1.B.19)

1 Heapr mucuunauHbl "OCHOBBI OHOXMMHMH M MOJIEKYJSIDHOW Omosiorum" - 1aTh
CTYJIEHTY BCECTOPOHHEE IPEACTABICHNE O XUMUYECKOM COCTaBE M CTPOCHUHU >KMBOH KIIETKH Ha
MOJIEKYJISIPHOM M HaJIMOJEKYJISIPHOM YpPOBHSX, O OMOXMMHMUYECKUX IIPEBpAILEHUSIX, B XOAe
KOTOPBIX 00pa3yroTCsl BEIIECTBA, COCTABISIOLINE CTPYKTYPHYIO OCHOBY KJIETKH, KOJIUPYIOILIUE
OMOMH(OPMALIMIO, BBINOJHAIONIME PETYAATOPHYK0 WM KaTaluTU4eckue (YyHKIHUH, O
OMOXMMHUYECKHX IPOIECCaX, B XOA€ KOTOPHIX KJIETKH Pa3HOOOPA3HBIX OPraHMU3MOB IMOJIYYaroT
SHEPruio0 U MpeoOpa3oBHIBAIOT €€ U3 OJJHOTO BUAA B JPYTUe, a TAKXKe O MEXaHU3MaX peryJsiluu
MeTaboan3Ma, TOAMCPKAHUSA TOMEOCTa3a W 3allUThl KJIETKM W OpraHu3Ma B IEIIOM OT
arpecCUBHOrO BO3JEHCTBUSA (PU3MUECKUX, XMMUYECKUX U OMOJIOTHYECKUX areHTOB OKpPY’Karollen
Cpenpbl.

2. B pe3yabrare M3ydeHUs] JUCHHUILIMHBI 00y4YalolIUiic Mo mporpaMmme 0akajas-
puaTa J0JKeH: 00JalaTh CIEAYIOIMMU KOMIIETEHLUSMU: BJIaJICHUEM OCHOBHBIMU METOAAMM
3alMThl IPOM3BOJCTBEHHOIO0 IEPCOHANa M HACEJIECHUs OT BO3MOXKHBIX IOCIEICTBUH aBapHii,
katactpod, cruxuitHpix 0exctBuil (OIIK-6); ciocoOHOCTBIO 0OecTIeYrBaTh BHITTIOIHEHUE TPABUIT
TEeXHUKU O€30MaCHOCTH, MPOU3BOJCTBEHHOW CAHUTApUM, MOXKAPHOM OE€30MaCHOCTH M OXPaHBI
tpyna (I1K-4); BnajgeHneM miaHUpOBaHUS IKCIEPUMEHTa, 0OpaObOTKU M MpPENCTaBICHUS IMOJIY-
yeHHbIX pe3yabraToB ([TK-10);
3nams: CTPYKTYpy M MPOCTPAHCTBEHHYIO OpraHM3alUi0 OENKOB, HYKJIEUHOBBIX KHCIIOT,
YIJIEBOJIOB, JIMIHMJIOB, HU3KOMOJIEKYISPHBIX OMOPErylsaTOpOB M AHTUOMOTHKOB; OHMOCHHTE3
OMOIOJIIMMEPOB U HUX MOHOMEPHBIX CTPYKTYpPHBIX €IMHMII; OCHOBHbIE OMOXMMHMYECKHE IyTU
CHHTE3a BEILECTB B KJIETKAX, OPraHU3allul0 OMOCHHTETHYECKUX MPOIECCOB B KJIETKAX 3yKapuoT
U IPOKAPHOT; MOHATHE O (EePMEHTaX, TEOPUIO PEPMEHTATUBHOIO KaTalln3a, CIOCOObI PEryIsaLun
AKTUBHOCTH (PEPMEHTOB; CTPYKTYpY OMOJOrMYeCKUX MeMOpaH; OOMEH BEILECTB U MpeBpalleHue
SHEpPruM B KJIETKE; OCHOBHBIE MPUHIIUIIBI OMOIHEPreTUKHU, IYTH U MEXaHU3Mbl IIPeoOpa3oBaHus
DHEPrMM B JKHUBBIX CHCTEMAax; CTPOEHHE M COCTaB TE€HOMAa INPOKAPUOTUYECKUX U
HSYKapUOTHUYECKUX OPraHU3MOB; MOJEKYJSpPHbIE MEXaHU3Mbl Iepelauyd TeHETHUYECKOM
UHpOpMaLUY; PEKOMOMHALIMIO TE€HOB; MOJEKYJISPHBIH MHCTPYMEHTapuil T€HHOH WHXKEHEpUH;
F€HETUYECKNE OCHOBBI DSBOJIIOI[MM; OCHOBBI TEOPUUM HMMYHMUTETA, MOHITHE OO0 aHTUTeNax,
MeXaHU3Max ux o0pa3oBaHUs;

Ymemuw: onpenensitTb BO3MOXKHbBIE TyTH OMOCHHTE3a KIOYEBBIX HHTEPMEIUATOB U II€JIEBBIX MPO-
JTYKTOB JUIsS BBIOOPA ONTHUMAJIBHBIX YCIOBUI OMOTEXHOJOTHUYECKOTO MpOIecca; aHaTU3upOBaTh
POJIb BHYTPUKJIETOUHBIX KOMIIOHEHTOB, OMOIIOJIMMEPOB U BBISBISATH B3aUMOCBSI3b OMOXMMHYE-
CKUX IPOLIECCOB B KJIETKE; OCYIIECTBIATH OT/ENbHbIE (pepMEHTATHBHbBIE pEaKIUH, U3y4yaTh K-
HETHKY TMPOTEKAIOIIET0 IMPEBpAllEHUs; aHAIW3UPOBATh OTAENbHbIE MYyTH METa0OJu3Ma U HX
B3aMMOCBSI3b, PETYIALINIO; TPOBOJUTE 00pabOTKY pe3ysbTaTOB M3MEPEHHH C UCIOJIb30BaHUEM
MAKETOB MPUKIIATHBIX POTPAMM;

Bnademwv: MeTOjaMU BBIJIETICHUS. U OYUCTKH Pa3IMYHBIX OMOMIOIUMEPOB, (DEPMEHTOB; IPHEMaMHU
onpefeNieHusl CTPYKTYpbl OHOJOTMYECKH AaKTHUBHBIX COEIMHEHUII Ha OCHOBE HUX (PHU3UKO-
XUMHUYECKHX XapaKTEePUCTHK; METOAAMHU ONpeeIeHNs aKTUBHOCTH Pa3HOOOpa3HbIX (epMEHTOB,
MpOBECHUS OMOXUMUYECKUX MPEBpallleHni, OnOCHHTE3a OMOJIOTUYECKH aKTUBHBIX BEIIECTB;

109



METOJIaMH TUTAaHUPOBAHUS, MPOBEACHUS U 00pabOTKU AKCIEPUMEHTOB; MpaBWiIaMi Oe30macHOn
paboThl B OMOXMMHUYECKOH JTa0OpaTOpUH.

3 Kpartkoe conep:xanue JMCHHNIHHbI

Beeoenue. Vicropus pa3sutus ouoxumun. OnpeneneHus 00beKTOB U METOA0B u3ydeHus. CBs3b
C IPYTUMH JTUCUUIUIMHAMU. BHOMOJEKyIbl, X 0COOEHHOCTH U 3HaYCHHE IS KUZHECSITeIbHO-
CTH Opranusma. MHOroypoBHEBOCTh OpPraHU3alllU U HepapXuyeckasi CTPYKTypa >KUBBIX CUCTEM.
Mooyns 1. Cmpykmypa u 6uonocuueckue pynkyuu oenkos. @epmenmel.

11 TIlIpocTpaHcTBeHHasi CTPYKTypa O0eJKOBBIX MOJIEKYJ H ee CBfI3b C OMOJOTrHYeCKHUMH
¢pynkuusamu. [lepBuunas, BTOpudHas, TPETUUHASI U YETBEPTUYHAS MPOCTPAHCTBEHHBIE CTPYK-
Typbl MOJIEKYJIbl Oenka. Bubl HEKOBAJIEHTHBIX B3aMMOJACUCTBUN M MX BKJIAJ B MOJJCp)KaHUE
CTPYKTYpPbI MOJIEKYNbI Oenka. JIoMeHBI: mpOCTpaHCTBEHHbIE M (PyHKIMOHAIBHBIE. buojoruye-
ckue (pyHKUIMU OENKOB, POJIb AaMUHOKHCIOTHON MOCIIEA0BATEIHHOCTH U POJIb MPOCTPAHCTBEHHON
opranuzanuu B o0OecrieueHMH (YHKIMU MOJEKYinbl Oenka. Ilpumepsl GenkoB pas3indHOl IMpo-
CTPaHCTBEHHOM OpraHu3aluu.

12. OcHoBbl 3H3uMOJIOTHH. CucTemaruka epmMeHTOB. [IpocThie u cioxHbIe GEepMEHTHI (aro-
dbepmeHThl), MynbTU(GEpPMEHTHbIE KOMILIEKCh. KogakTopbl: KOPEpMEHThI, MPOCTETHUYECKUE
rpymmbl, HOHBI MeTaiwioB. Kiace okcumopeaykras, mpuMepsl epMEHTOB ITOTO Kiacca M KaTa-
Iu3UpyeMbIx uMu peakiuil. Kimace tpancdepas, mpumepsl GepMEHTOB 3TOTO KJlacca M KaTalu3u-
pyeMbIx umH peakiuii. Kimace ruznponas, mpumeps GepMEHTOB 3TOTO KJIacca M KaTaTH3upyEeMbIX
umu peakiuii. Kimace nma3, mpumepsl pepMEHTOB 3TOTO Kilacca M KaTalu3UPYEMBbIX UMHU peak-
nui. Kiacc nsomepas, npumepsl pepMEHTOB 3TOr0 Kjlacca U KaTaIU3UPYEMbIX UMM PEAKIHUil.
Knacc nuras, npumepsl GepMEHTOB 3TOTO Kjlacca U KaTAIU3UPYEeMbIX UMH peakiuii. O0miue mo-
HATHS (pepMeHTaTHBHOTO KaTanu3a. OCHOBHBIE MEXaHM3MBI (PEPMEHTATHBHOTO KaTayin3a. AK-
TUBHBII IIGHTp, IIEHTP CBSA3BIBaHUSA CyOCTpaTa, PEeryisiTOPHBIA LEHTP MOJEKYJbl (epMeHTa.
®epmeHT-cyOCcTpaTHBId KoMIUeKC. OCHOBHBIE TMOJIOKEHHUS KUHETHKH (DEpMEHTAaTHBHOTO KarTa-
nu3a. AKTUBHOCTH (hepMeHTOB. BrusHue QpU3MKO-XMMUYECKUX YCIOBUN HAa CKOPOCTH (hepMEH-
TAaTUBHBIX peakuuid. Perymnsmnust aktuBHOCTH (epMeHTOB. IHTHOUTOPBI M aKTUBATOPHI (hepMEH -
TATUBHBIX peakiuii. Buapl nHruOupoBanus. Ajnocrepudeckas perysisius.

Mooyns 2. Buounghopmayuonnvie npoyeccol ¢ Kiemke: dOUOXUMUYECKUE OCHOGbL XPAHEHUS,
nepeoauu u peanuzayuu HAc1e0CMEEeHHOU uHpopmayuu.

2.1. Buapl u 0uoJioruyecKkue (PyHKUMU HYKJIEHHOBBIX KHCJIOT Y NMPO- M JYKAPHOTHYECKHX
opranu3moB. [IHK: ocobennoctu crpoenus u npoctpanctBeHHOM cTpykTtypsl. PHK: ocobenno-
CTH CTPOEHHS U MPOCTPAHCTBEHHOM CTPYKTYpHhI pa3nuuHbiXx THos PHK.

2.2. Penuimkanus JIHK. OcHOBHBIE cTaiuu ¥ MEXaHU3M IPOIecca, YIaCTBYIOINE (EpMEHTEHI,
0co0eHHOCTH Tpoliecca y mpo- 1 3ykapuoT. Permukanus JJHK in vitro u ee mpakruyeckoe npu-
MEHEHHE — IOJIMMEpa3Hasl LIeTHasl PeaKIusl.

2.3. Penapanusa JHK. MexanusMm, ydacTByromie ¢pepMeHTbl, 0COOEHHOCTH Mpoliecca y Npo- U
AYKapuoT.

2.4. Pexomonnanust JIHK. OcHoBHBIE BUJIBI U MEXaHM3M TIpoliecca, GepMEHTHI, y4acTBYIOIINE
B IIpOLIECCE.

2.5. Tpanckpunuus. OCHOBHBIE CTaJUU M MEXaHU3M MpPOIECCa, YYaCTBYIOUIHNE (EpPMEHTHI,
O0COOEHHOCTH Ipoliecca y Mpo- U 3yKapuoT. [IporeccuHr nepBUYHBIX TPAHCKPUITOB B MPO- U
IYKapuOTHUYECKUX KieTKax. CIaliiCuHr.

2.6. Tpancasinusi. OCHOBHBIE CTaJMM W MEXaHU3M IpoIlecca, yIacTByronme (GhepMeHTHI, 0CO-
OCHHOCTH MpoIllecca y Mpo- U dyKapuoT. [ eHeTnueckuid koj. bemokcuHTEe3upyromuii anmapar
kieTku. Marubutops! Tpancasuuu. [locTTpaHcasOHHOE CBOpaunBaHuE OEIKOBOW MOJIEKYIIBI.
Taneponsl. [ToctTpancnsainuonnas Mmoaudukanus 6eaKoB.

2.7. TlonsiTHe TeHA B MOJIEKYJIAPHO OMOJOrMYeCKUX TepMHHAX. ['€H Kak ImociieoBaTelb-
HocTh HykIeotunoB JIHK. OcHoBHas norma MonekyinsipHOW OMosioruu u ee Hapymenus. Oopat-
Hasi TpaHCcKpunTasza. Perymsmus OuocuHTe3a Oeiika B KJETKaX Mpo- U 3YKapuoT. Perymsnus
TPaHCKPUIINY, TpaHcsuuu. Teopus onepona. Ctpykrypa lac-onepona y E. coli.
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2.8. IlonsiTHe 0 reHeTHYecKOl HHKeHepuu. Metonbl cekBenupoBanus JJHK. Metoasr kioHu-
poBanust JIHK u momydeHus peKOMOMHAHTHBIX IITAMMOB-TIPOAYIIEHTOB MPAKTUYECKH [EHHBIX
OMOJOTUYECKH aKTHUBHBIX BEILIECTB.

Mooyne 3. Memabonusm.

31 IlonsaTusi anadoau3Ma, kKaTadoauzma u ampuodoauzma. Ooue MPUHIUIBI OOMEHa Be-
LIECTB U YHEPTUU Y KUBBIX CUCTEM.

32 IlosyyeHue JHePruu KjaeTkoi. MeTadou3M yrijieBoa0B.

Kara6oqm3m yrieBoaoB. Pacuienienue yrieBoJ0B B MUIIEBAPUTEILHOM TpakTe. AMHU-
JoTUTHYECKHE (PePMEHTHI, KX XapaKTePUCTHKA.

AHna3pobHOe pacuieruieHne riroko3sl. ['mukonus. [lerto3odocdaraeiii mukin. Cybcrpar-
Hoe (ochopunmpoBanue ADP. Dueprernueckuii 6ananc mpoueccoB. CyMMapHbIe ypaBHEHHS
[JIMKOJNN3a, NeHTo30(ochaTHoro mukia. Perymsuus rivkonu3a Ha ypoBHE MeKCOKMHA3bI, (oc-
dodpykTokuHa3bl, nupyBaTkMHA3bl. PereHepanms NAD®, ponb JaKTaTAerHapOTeHa3bl B 3TOM
nporuecce. CnuproBoe OpoKeHHUE.

AdpoOHBIN MeTaboIM3M MUpyBaTa. MUTOXOHIPUU: CTPYKTYpa M SHEPreTHYeckue QpyHK-
uu. OKUCIUTENbHOE AeKapOOoKCUIupoBaHue nupyBara. CTpoeHue MylnbTH(PEPMEHTHOTO MUPY-
BaT/ICTHIPOT€HA3HOT0 KoMIulekca. CyMMapHOe ypaBHEHHE M SHEPreTHYECKH OaaHc mporecca.
Perynsauus akTHBHOCTH MUPYBATAECTUIPOT€HA3HOIO KOMILIEKCA.

[Mukn numoHHON kucnoTbl. CymmapHOe ypaBHEHHE OKMcieHus aueTun-CoA B LUKIIE
Kpebca u snepreruueckuii 6anaHc mpoiecca.

Oxucnenne NADH u FADH?2 B npixatensHoill nenu. Conpspkenue cunte3a ATP ¢ nepe-
HOCOM 3J1eKTpOoHOB U TpoToHOB 0T NADH u FADH2 k monekynsipHOMy KUCIOpoay. XeMHOOC-
MoTHUYeCKass Teopuss Mutuemura. KOMIIOHEHTHI AbIXaTenbHOU Ienu: (DIaBOMPOTEHHEI, JKeJe30-
cepHble 0eIKu, KOOH3UM Q, HIUTOXPOMEI b, c1, ¢, a, a3. Tonorpadust 1bIxaTeNbHBIX TEPEHOCUUKOB
B peJOKC-1Ienu. DHepreTuueckuii 6ananc nporecca. O0pazoBaHue aKTUBHBIX (HOPM KUCIOPOJA U
CIOCOOBI 3aIUTHI OT HUX.

®orocuHTe3. POTOCMHTETHYECKUN anmnapaT pacTEHU W €ro JoKaau3aluus B XJIOpOIIa-
ctax. TemHoBas u cBeroBasi ctaauu (porocunreza. Porocucremsl I u II. O6pazoanne ATP.
Pacmiennenue BojbI, TeHEpays MoJieKysipHoro kuciopoaa. Cunres rioko3sl. Cz u C4 pacre-
Hus. OcobenHoctu ¢porocunresa y C4 pacTeHUi.

Buocunrtes yriaesogos. ImrokoHeoreHe3. buocunHres nonmcaxapuaos. OOpazoBaHue
Kpaxmasa, IIIMKOTeHa.

33 Metaboau3m amuHokucaoT. Kartabommsm amuHOKHCTOT. [le3aMuHUpOBaHME, cynpda yr-
JEPOJHBIX CKEIETOB aMUHOKUCIOT. CUHTE3 HEKOTOPHIX AMUHOKHUCIIOT CEMEMCTBA INyTaMUHOBOM
U aclaparuHoBOM KUCIIOT, CEpHUHA.

34 Mertadou3M HYKJI€0TH10B. CHHTE3 TyPUHOBBIX U MUPUMHIMHOBBIX HYKIEOTH0B. Pac-
naj HyKJI€oTU0B, 00pa30BaHNE MOYEBOW KHCIIOTHI.

35 MeTa00/1u3M KMPHBIX KHCJIOT U JIMIH/IOB.

Kara6oausm aunuaos. Jlunonmutudeckne GpepMeHTsI: numnasa, ¢hocdonumnasbl, cGuHro-
MHUETUHA3bl. OMYJIBTUPOBAHUE KUPOB IMPU MX TEPEBAPUBAHUU B IHUIIEBAPUTEIHLHOM TPAKTE,
POJIb KEMYHBIX KUCTOT. KaTaGoam3M KUPHBIX KUCIOT. AKTUBUPOBAHUE KUPHBIX KUCIIOT, POJIb B
sToM miporiecce anuia-CoAcunTeraspl. MexaHnu3M [-OKHCICHUST HACHIIIIEHHBIX JKUPHBIX KUCIOT C
YETHBIM YHCIIOM YTJIEPOJIHBIX aTOMOB. OCOOEHHOCTH OKHMCIEHUS KUPHBIX KHCIOT C HEUETHBIM
YHUCIIOM aToMoB yriiepoga. CyMMapHOe ypaBHEHUE [3-OKHUCICHHS KUPHBIX KUCIIOT, SHEpreTHyie-
CKHMH BBIXOJ Mpoliecca.

BuocunTe3 KUPHBIX KHCJIOT M TPHALMJITIMLIEPOJOB. BHOCHHTE3 >KHPHBIX KHUCIOT.
CrpoeHue KOMILIEKCA CHHTAa3bl KUPHBIX KHUCIOT. MeXaHu3M HapalllMBaHUs YIJIEPOAHOW LIeTH
KUPHOU KUCHOTHL. [{ukmmueckuii xapakTep OMOCHHTE3a XKUPHBIX KUCIOT. CyMMapHOe ypaBHE-
HUEe OMOCHHTE3a MATbMUTHHOBOW KUCIOTBHL. DHEPreTHUYECKHE 3aTPaThl HA CUHTE3 YKHPHBIX KH-
cioT. buocuHTe3 TpUALUATIUIEPOIIOB.

BuocunTe3 X0/1€cTeprHA U KeJTYHBIX KUCI0T. bruocunres xonecrepuna. ObpazoBaHue
n3oneHTeHuIAnQochara — akTUBHON U30MPEHOUIHOM €IUHUIIBI, yHACTBYIOIEH B CHHTE3€ XOJIe-
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CTepUHA U APYTruX OMOJOTMYECKH aKTUBHBIX COCAMHEHMH (KapoTHHOWIOB, BuTaMHHOB E, K 1
A). buocuHTE3 JKETYHBIX KUCIIOT.

36. B3amMocBf3b NpoueccoB aHA00/M3Ma M KaTa0oau3Ma, peryisiuus OMOXMMHYECKHX
nyTei. Perymsimus merabonu3ma myTeM U3MEHEHUs! aKTUBHOCTH U KonndecTBa hepmenToB. Co-
[JIaCOBAaHHOCTh KJIETOYHOTO MeTaboju3Ma C (hPU3HOJIOTHUYECKMMH HOTPEOHOCTSIMH OpraHu3Ma.
Bueknerounas perymsnusi ropmonamu. Kiaccudukanust TopMoHOB. MexaHu3M JIeHCTBUS TOp-
MOHOB O€JIKOBOM, MENTUAHON MPUPOJbI U MPOU3BOAHBIX aMHUHOKHCIOT. B3aumoneicTBue aTux
TOPMOHOB C peIenTopaMi Ha MeMOpaHe KIETOK. AJEHUIIATIIMKIAa3a U 00pa30BaHUE BTOPUYHOTO
nocpenuuka — CAMP. Ponp G-0enkoB B TpaHCAYKIIMU TOPMOHAJIbLHOTO curHaia. cCAMP — amo-
CTEPUYECKUH PEryasTOp NPOTEHMHKHHA3, YYaCTBYIOUMX B (HOCHOPHIMPOBAHUU Pa3TMYHBIX
BHYTPUKJICTOYHBIX OEJIKOB.

Mooyns 4. Buoxumusa ummynumema.

[TonsitTue ummyHutera. Mcropus usyuyeHuss UMMyHHUTETa. BUibl MIMMYyHUTETA: BPOXKACHHBIN (He-
crienuuveckuil) 1 TPUOOPETCHHBIA (CIIEM(PUICCKUN) UMMYHUTET. THUIIBI KMMYHHTETA: KJIE-
TOYHBIN ¥ rymMopanbHblii. CTpO€HNE HMMYHHOM CHCTEMBI, OpTaHbl UMMYHHOIN CUCTEMBI, KJIETKH,
Y4acTBYIOIIME B UMMYHHOM OTBETE. AHTUIE€HbI U UX CBOMCTBA. AHTUTENA: KJIACCHI, IPOCTPAHCT-
BEHHOE CTPOEHUE, BBINOJHsAEMbIE (PYHKIMU. MexaHu3Mbl 00pa30BaHUSl aHTUTEN U KJIIETKH, y4da-
CTByMOIIKE B mporecce. Teopus koHanbHOU cenekiuu. [Ipuunna pasnooOpasus anturen. Kie-
TOYHBIA UMMYHHUTET. MeXaHn3M BOCIIAIMTENBHOTO Tpouecca. PepMEHThI U KIJIETKH, Y4aCTBYIO-
M€ B 3alllUTe OpraHu3Ma OT Ouojornyeckoii arpeccun. IMmyHonoruyeckue npo0iaemMsl TpaHc-
IUTAaHTAIlMK OPTaHOB W TKaHel. Hapymenus paboTbl UMMYHHON CHCTEMBI: ayTOMMMYHHBIE 3200-
JIeBaHUS, TUIIEPYYBCTBUTEIbHOCTD, UMMYHOAC(DUIIUTEHI.

4. O0beM yueOHOM TUCUMILTUHBI

B 3aueTHBIX B akanem.

Bunet yueGHoI paboThl €IUHUIAX gacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora -ayAuTOpHbIe 3aHATHSA: 0,44 16
Jlexmmm (Jlek) 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,22 8
Jlaboparopusie 3ansaTus (J13) 0 0
CamocrositesnbHas padora (CP): 2,31 83
CamocTosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 2,31 83

KoHnTtakTHas camocTosTenbHas pabota
Buabl koHTpOJIA:

3ayer: - -
KonTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTALUsA 0,25 0,4
IToaroroBka K 3K3amMeHy 8,6
B 3aueTHbIxX B acTpos.
Buapl yue6HOI paboTh eQUHULIAX gacax
O0mas TpyA0EMKOCTh JUCIHHILIMHBI 110 Y4eOHOMY IVIAHY 3,0 81
KonrTakTHas padora -ayAuTOpHbIe 3aHATHSA: 0,44 12
Jlextuu (JIek) 0,22 6
[Mpaktryeckue 3anstus (I13) 0,22 6
JlaGopatopusie 3ausaTus (JI3) 0 0
CamocrositesibHas padora (CP): 2,31 62,25
CamocTrosiTenbHOE U3YUYE€HHE Pa3/IeTI0B JUCIIUILIMHbBI 2,31 62,25
KonraktHas camoctosiTenbHas pabota
Buabl koHTpoOJIA:
3auer: - -
KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCcTalus 0,25 0,3
IMoaroToBKa K 3K3aMeHy 6,45
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AHHOTanuA padoyeil mporpaMmbl IMCHUIIMHBI «O0masa mukpoouosiorus» (b1.B.20)

1 Heasb aucuumimebl "OO0mas MukpoOuonorus" - 1aTh CTYACHTY LEIOCTHOE MPeICTaB-
JeHre 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS KUBOM MPHUPOJIBI, OHOIOTHYECKOTO pa3HOO0pa-
3Usl KUBOTO, CTPOCHUH KIIETKH, KaK 3JEMEHTapHOW €AMHMIIBI KUBOTO, 00 0OMEHE BElIeCTB U
NPEBPAILCHUH YHEPTUHU B KJIETKE, 00 0COOCHHOCTAX MHUKPOOPTaHU3MOB, KOTOPBIE SBISIOTCS O]
HUMHU U3 OCHOBHBIX OOBEKTOB OMOTEXHOJOTHH, O PazHOOOpa3uH MpOLECCOB MeTabonu3ma u
OMOCHHTETHUYECKUX MPOLIECCOB, 3aKOHOMEPHOCTSIX POCTa U CIIOC00axX KyJIbTUBUPOBAHHUS MHKPO-
OpraHu3MoB, 00 OCHOBaX T'€HETUKH MUKPOOPTraHU3MOB, O METO/aX CEJIEKLUHU, O POIU MUKPOOP-
TaHU3MOB B IPUPOJIE, 00 y4aCTUH B KPYTOBOPOTE BEILIECTB.

2. B pe3yjabTare H3yueHHMs AUCHMILIMHBI 00y4YalolUiicsi MO mporpaMmMe dakajas-
puaTa J0JIKeH: 001agaTh CISAYIOIIUMH KOMIIETEHIIMSAMHU: CIIOCOOHOCTBIO U TOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMIUIMH B MpOdEeCcCHOHANbHOU mAes-
TEIbHOCTH, IPUMEHITh METO/Ibl MATEMaTHUECKOI0 aHAJIN3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO
u skcnepuMenTtanbHoro uccnegoanus (OIIK-2); cnocoOHOCTBIO MOHUMATh 3HauYeHUsT UHGPOP-
MaIlM{ B Pa3BUTHU COBPEMEHHOTO MH()OPMAIIIOHHOTO OOIIECTBa, CO3HAHUEM OMACHOCTH U yIpo-
3bl, BO3HUKAIOIIIEH B ATOM IpoIlecce, CIOCOOHOCThIO COOMI0OAATh OCHOBHBIE TpeOOBaHUA UH(OP-
MalMOHHOM 0€30MacHOCTH, B TOM YHUCJIE 3alUThI TocyaapcTBeHHoM TaitHbl (OI1K-4); ciocobHo-
CTBIO OCYIIECTBIISITh TEXHOJIOTHYECKHI MPOIECC B COOTBETCTBUH C PErJIaMEHTOM M HCIOJB30-
BaTh TEXHUYECKHE CPEJCTBA JUIsl N3MEPEHUSI OCHOBHBIX ITapaMeTPOB OMOTEXHOIOIMUYECKUX MPO-
1IECCOB, CBOMCTB ChIphbs u npoaykuuu (ITK-1);
3namb: 0COOEHHOCTU CTPOEHUS KJIETOK IPO- U DYKAPUOTUYECKUX OPraHU3MOB; 3aKOHOMEPHO-
CTH POCTa U CMOCOOBI KyJIbTUBUPOBAHUS MUKPOOPTaHM3MOB; OCOOEHHOCTH METa0OIU3Ma MHK-
POOPraHU3MOB U THITBI OMOJIOTHYECKOTO OKUCIIEHUS; - OCHOBBI T€HETHKH, W3MEHYUBOCTh U OC-
HOBBI CEJIEKIINH MUKPOOPTaHU3MOB; POJIb MUKPOOPTaHU3MOB B IIPUPO/IE.

Ymems: moaroTroBUTH HEOOXOIMMYIO TOCYAY U HPUOOPHI A KyJIbTUBHPOBAHHUS MHKpPOOpPra-
HU3MOB M MHMKpPOOHOJIOTHUECKOTO0 KOHTPOJIS; OHpEAeNsTh 00CEMEHECHHOCTh OOBEKTOB OKpY-
JKaroUle cpelpl U TEXHOTEHHBIX MOTOKOB; pa3paboTaTh PEXUM KyJIbTUBHPOBAHMS, OCYILECT-
BUTb MPOIECC KYJIBTUBUPOBAHUS MUKPOOPIaHU3MOB B IIEPUOAMUYECKUX YCIOBUAX U ONPENEIUTH
AKTUBHOCTb POCTA; ONPEEIUTh MHUKPOOHBIE KOMIIOHEHTHI OMOIIEHO3a MPU MHUKPOCKOIMHPOBA-
HUM; BBIJICJIUTh U3 OOBEKTOB OKPYKAIOLIEH Cpeabl MUKPOOPTaHU3MBI C 3a/laHHBIMHU (DU3HOJIOTH -
YECKH CBOWCTBAMM.

Brnademwb: ocHOBaMU MUKPOOHOJIOTUYECKOM TEXHUKU;

3 Kpartkoe conep:xanue JMCIHHUIIIHHBI

buonozus npomucmos.

Mup MHKpOOpPraHu3MOB, OOIIMEe MPU3HAKU U pazHooOpas3ue. Ponb B mpupoje U MpakTUYeCKOH
JeSITEIbHOCTH 4enoBeKa. buosorus npoructoB (MUKPOBOOPOCHIH, TpUObI, pocTeiiine, 6akre-
pHH, BUPYCHI): OCOOEHHOCTH CTPOEHUS KJIETOK NMPOKAPHOT U 3YapHUOT, OpraHeibl U X (PyHK-
nuu. [IpuHnuns! kinaccudukani, 0cOOEHHOCTH MUTAHUS U OTHOIICHUS K YCIOBHUSIM OKpY’Karo-
uieit cpeqibl. DKONOT sl

Pocm u kynemueuposanue mukpoopzanuzmos. TUIbI TUTaHUS MUKPOOPTaHU3MOB, MOCTYILIE-
HUE MUTATEeNbHBIX BEIIECTB B KJIETKY. BiusHue (hakTopoB OKpyxkarolied cpeibl Ha >KU3Hees -
TEIbHOCTh MUKPOOPTraHU3MOB. BUbl U cOCTaB MUTATENbHBIX CPEl AJIs KyJIbTHUBUPOBAHUS MHK-
poopranu3MoB. PocT MHUKpOOpraHu3MoOB, CIOCOOBI U3MepeHHsl pocTa. MeTo/bl KyIbTHBHPOBA-
HUS: [IepHOJUYecKoe, HenpepblBHOE, MMMOOMIM3anus kietok. Kpuas pocra. [lonstue o nua-
YKCHUH pOCTA.

Memabonusm muxkpoopzanuzmog. OOMeH BEUIECTB, KaK COBOKYITHOCTh PEaKIMil kaTaboau3zma
U aHabomu3ma. OCoOEHHOCTH 3JEKTPOHTPAHCHOPTHBIX CHCTEM Pa3IMYHBIX TPYNI MHUKpOOpra-
HU3MOB. THUIBI OMOJOTHYECKOTO OKHUCIIEHHS (adpoOHOE JbIXaHHe, aHa3poOHOE JbIXxaHue, Opo-
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xKeHue). AdpoOHOE OKHCIICHUE OPTaHUYECKHUX BEIIECTB M HEOPTaHMUECKUX COeMHeHUM.. Pa3Ho-
o0pa3ue OKHUCISEMBIX OPraHWYECKHX CyOCTpaToB (OENKH, LEJUII0JI030CoepiKaIIie, YIIeBOI0-
poxbl, C-1 coemunenus u np.). Henonnoe oxucnenue, tpancopmanus. [Ipaktiuueckoe 3Haue-
HHUE 3TUX MPOLECCOB. AHA’pOOHOE Pa3NIoKEHHE OpraHmyYecKux BemiecTB. OcoOeHHOCTH OakTe-
puanbHOro (OTOCHHTE3a. buocuHTEeTHYECKHE TPoIiecChl MUKPOOPraHU3MOB.

IKonozun mukpoopzanuzmoe. PacripocTpaHeHHe MHKPOOPraHH3MOB B Ouoctepe. Dopmsl
B3aMMOOTHOIIEHNH MHKpPOOPTaHU3MOB. MUKpOOpraHu3mMsl 1 6norta. Buabl n3MEeHYMBOCTH MHUK-
poopranu3MoB. Tumel ecrectBeHHOro oTO0pa. [loHATHE O CeneKIMU MUKPOOPTaHW3MOB U T'€H-
HOMH)KCHEPHBIX IITaMMax.

4, O0beM yueOHOM TUCHMILIUHBI

B 3aueTHbIX B akanem.
Buner yae6HOM paboTh eMHULIAX yacax
Oo6masi Tpy10eMKOCTh TUCHUIIMHBI 110 Y4eOHOMY IUIAHY 3,0 108
KoHnTakTHasi padoTa - ay1uTOPHbIE 3aHATHSI: 0,28 10
Jlexuuu (Jlek) 0,14 5
[TpakTuaeckue 3ansarus (I113) 0,14 5
CamocrositeibHas padora (CP): 2,47 89
CaMOCTOSITeIbHOE H3YUCHHE Pa3/IeiOB TUCIUILTHHBI 2,47 89
KoHTakTHas caMocTosITeNbHas paboTa
Buab1 koHTposs:
KonrakTHasi paboTa — MpOMe:KyTOYHAS aTTecTalus 0,25 0,4
IloaroroBka K 3K3aMeHy 8,6
B 3aueTHbBIX B acrtpos.
Buapl yue6HO# paboThI eJUHUIIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 81
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 0,28 7,5
Jlexmuu (Jlek) 0,14 3,75
[Tpaktuueckue 3ansatus (I13) 0,14 3,75
CamocrositesnbHas padora (CP): 2,47 66,75
CamocTosiTenbHOEC U3YUYEeHHUE Pa3/IeNIOB JUCITUTUTHHBI 2,47 66,75
KonTakTHas camocTosTensHas paboTa
Buabl koHTpOJIA:
3ayer: - -
KonrTakTHas paboTa — npoMe:KyTO4YHasi aTTecTalUs 0,25 0,3
IToaroroBka K 3K3amMeHy 6,45

AHHOTanus padoueil nporpamMmsl JucuunInHbl «[Ipukinagnas Mojeky/sipHasi 0HOJIOTHS»
(b1.B.21)

1.Ieab AMCHUIVIMHBI — IPUOOPETEHUE CTYyeHTaMU 0a30BbIX 3HAHUU B 00JIACTH MoJIe-
KYJISIPHOH OMOJIOTUU M TEHETHKH JIJISi BO3SMOXXHOCTH YCBOCHUS B OyIyIIeM pa3iIHYHBIX TPUKITA[T-
HBIX HaIllpaBJICHUH B MOJIEKYJIAPHON OMOTEXHOJOTHH U FreHeTH4ecKoi nrxenepuu. [lomyyennsie
3HaHHA 00ecreynBaloT B JaJbHENIeM Ooee rIyOOKYIO MOATOTOBKY CTYIEHTa O JIF000H U3 BbI-
OpaHHBIX UM CIEIHATH3AIMA.
2. B pe3yabrare H3y4yeHHMs AMCUHUILUIMHBI 00ydaroumiics Mo mporpamme Gakajas-
pHaTa q0JEKeH: o0safath cienyonmmMu odmmenpodpeccuonansabiMu (OITK) u npodeccnonans-
HbIMH ([1K) KoMIeTeHIMAMU: CIIOCOOHOCTHIO 0OECTIEUNBATh BHIIIOJHEHUE MPABUI TEXHUKU
0€301MacHOCTH, TPOU3BOJCTBEHHON CaHUTApUH, MOKapHOU Oe3onacHocTH U oxpanbl Tpyna (ITK-
4); BnaJieHHeM IJIaHUPOBAHUS SKCIIEPUMEHTa, 00pabOTKH U IPEICTaBICHUS MOy~
4yeHHbIX pe3ynbTaros (I1K-10);
3namb: TEHETUKY U XUMHUYECKYIO OPTaHU3aLMIO KIETOK 3YKapuOT U MPOKAPUOT; MOJIEKYJISIpHbIE
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MEXaHM3MBbl Tepelayl TeHeTH4YeCKoW uH(pOpMaluu; CTPOEHHE M  COCTaB TeHOMa
NPOKAPUOTUYECKUX U DYKAPHOTHUECKUX OPTraHU3MOB; PEKOMOHMHAILMIO T€HOB; MOJCKYJISPHBIH
WHCTPYMEHTApHUIl TCHHON MHKECHEPHUU.

Ymems: omnpenensiTb BO3MOXKHBIE MYyTH OWOCHHTE3a KIIIOYEBBIX WHTEPMEIUATOB M IIEJIEBBIX
MPOJYKTOB JIJIsl BHIOOpA ONTHUMAJBHBIX YCIOBUN OMOTEXHOJOTMYECKOTO MpPOIEcca; aHAIU3UPO-
BaTh POJIb BHYTPUKJIETOUYHBIX KOMIIOHEHTOB, OMOIOJIMMEPOB M BBIABISATH B3aUMOCBS3b OMOXHU-
MHUYECKHX ITPOLIECCOB B KIIETKE.

Brademwv: metomaMu HccienoBaHUA (DU3MKO-XUMHYECKUX CBOMCTB OHMOJIOTMYECKH aKTHBHBIX
BEIIECTB; IPUEMaMU ONPE/IEIICHUs CTPYKTYPbl OMOJOTUYECKH aKTUBHBIX COCIMHEHUN HAa OCHOBE
X (DU3MKO-XMMHUYECKUX XapaKTEPUCTHK; IpaBWIaMU Oe30macHoil paboThl B XMMHUYECKOH H
MUKpPOOHOJIOTHYECKOM TabopaTopuu.

3.KpaTkoe coaepskanue Iy CHUILTHHBI

Beeoenue. lpenmver, 3a1a4i 1 METO/IbI MOJIEKYJISIPHOM OMOJIOTHH M T€HETUKU. 3HaYeHue "Kiiac-
CUYECKON" r€HeTHUKU U FTeHETUKH MUKPOOPTaHU3MOB B CTAHOBJICHUH MOJIEKYJISIPHOIM OUONIOrUu U
reHetTudyeckoi mmxeHepuu. [lonsitue rena B "kKilaccHuyeckou" M MOJEKYJISIPHOM T€HETUKE, €ro
3BOJIOLMS. BKilag MeTOHOJIOTMM T€HHOW WH)KEHEPUU B PAa3BUTHUE MOJEKYJISIPHOW TE€HETHKH.
[TpuxnanHoe 3HaU€HUE T€HETUUECKON MHKEHEPUH 1151 OUOTEXHOJIOTUH.

Mooyne 1. MonekynapHhule 0CHO8bl HACIEOCMEEHHOCMU.

11 [Ilpupooa zenemuueckozo mamepuana u e2o Qynkyuu ¢ Kiemke. IloHsTHE O KIETKE, €€
MaKpOMOJIEKYJISIpHbIN cocTaB. CTpyKTypa HYKJIEUHOBBIX KUCIOT. OCOOEHHOCTH CTPOEHUS IeHe-
TUYECKOro Marepuana npo- u 3ykapuor. Tpanckpunuus JHK, ee kommonentsl. PHK-
noJMMepasa u nmpoMoTop. TpaHcisanus, ee dTanbl, GyHKIus pudocoM. ['eHeTHIECKUil KOa U ero
cBoricTBa. Permmkanus JIHK u ee reHeTH4eckuii KOHTPOJIb. PekoMOMHAIMS, €€ TUTIBI U MOJICIIH.
Mexanusmbl pernapanuu JJTHK. B3aumocBsi3p mpoiieccoB peruivkaiuy, peKOMOMHAIMKY U peria-
pauuu.

12 Mymayuonnsiii npoyecc. Poib OMOXMMHUYECKUX MYTaHTOB B (POPMHUPOBAHUH TEOPHH OIHMH
red — oguH (epment. Knaccudukanus myranuii. ToukoBble MyTallil U XpPOMOCOMHBIE Tepe-
CTPOMKH, MEXaHNU3M HX 00pa3oBaHMs. CIIOHTaHHBIM M HHIYIUPOBaHHBIN MyTareHe3. Kiaccugu-
Kallisg MyTareHoB. MoJeKyIsapHbI MEXaHU3M MyTareHe3a. B3auMocBs3p MyTareHesa u pernapa-
nuu. Unentudukanus u cenexuuss MyrantoB. Cynpeccusi: BHyTpUT€HHas, MEKI'eHHas U (eHo-
TUMHYECKasl.

13 Buexpomocommule zenemuueckue rnemenmol. [11a3mMup1, UX CTpOCHNUE U KITACCUPUKAIIHS.
[Tonogoii paxtop F, ero crpoenue u xu3HeHHbli uki. Pons ¢akropa F B MoOunu3zanmu xpomo-
comHoro nepenoca. O6pazoanue gonopor tuna Hfr u F'. Mexanusm konbtoranuu. bakrepno-
daru, ux CTpyKTypa M KU3HEHHBIN UK. BupyneHnTHsie u ymepeHnnsle 0aktepuodaru. Jluzore-
HUS U TpaHcaykuus. OOmas u cnenuduueckas TpaHCAYKLIMS. MUrpHUpyOlllie TeHEeTHYeCKue
3JIEMEHTHI: TPAHCMO30HBI U [S-mocnenoBaTenbHOCTH, UX poOjb B reHerndyeckom oomene. JIHK-
TPAHCIIO30HBI B TEHOMAX MPOKAPUOT U YKAPHOT.

Mooyns 2. Hecnedoeanue cmpykmypol u (hyHKyuu 2ena.

21 Dnemenmoul cenemuueckozo ananu3a. llyuc-TpaHc KoMIUIEeMEHTAallMOHHBIN TecT. ['eHeTnye-
CKO€ KapTHUPOBaHHE C HCIOJIb30BAHUEM KOHBIOTALMU, TPAHCAYKIUHM M TpaHcpopmauuu. Ilo-
CTPOEHUE TEHETHYECKHX KapT. TOHKOe TreHeTudyeckoe KapTthupoBaHue. Dusznueckuid aHamu3
CTPYKTYphI T'eHa. ['eTepoayriekcHblid aHanu3. PecTpukuMoHHBINA aHanu3. MeTonbl CeKBEHHpO-
BaHus. [lonmumepasnas nennas peakius. BoisBnenue GyHKIIMHN reHa.

22 Pecynayua 3kcnpeccuu 2enos. KoHuenuuu onepoHa u perynoHa. KoHTposib Ha ypoBHe
MHUIMAK TpaHcKkpunuuu. [IpomoTop, oneparop u perymnstopabie 6enku. [lo3uTuBHbBIN U Hera-
TUBHBII KOHTPOJIb AKCIpeccuu reHoB. KoHTposb Ha ypoBHE TEpMHUHALMK TpaHCKpunuuu. Kara-
OOJUT-KOHTPOJIUPYEMbIE  OMEpPOHBI:  MOJEIb  JIAKTO3HOTO  OMEpoHa.  ATTEHI0ATOp-
KOHTPOJIMPYEMBIE OIEPOHBI: MOJIENIb TPUNITO()AHOBOTO OnepoHa. MyNnbTHBaJICHTHAs PETysLus
JKCIpeccur reHoB. [1ocTTpaHCKpUIIIIMOHHBIN KOHTPOJIb.

Mooynb 3. OcHnoewvt cenemuueckoii umxycenepuu. OepMEeHTH PECTPUKIUN U MOIUDHUKALHH.
Brinenenue u kiioHMpoBaHUE TeHOB. BEeKTOPHI 11 MOJIEKYIISIPHOTO KIOHUPOBaHUA. [TprHIINIIBI
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KOHCTpyHnpoBaHus pekoMOnHanTHBIX JIHK 1 ux BBefeHus B perunuenTHble KieTku. [Ipukan-
HbIE ACTIEKThI T€HETUYECKON NHKEHEPHUH.
4.00beM yueOHOM THCHUTIIHHBI

B 3aueTHBIX B akanewm.

Bunel yue6HOI paboThI €AUHULIAX Yacax
OO01ast TPy10€eMKOCTh IMCHUILIHHBI M0 Y4eOHOMY IJIAHY 2,0 72
KonTakTHasi padoTa - ay1MTOPHBIE 3aHATHS: 0,22 8
Jlexmm (Jlek) 0,11 4
[Ipaktuueckue 3ausarus (113) 0,11 4
CamocrositesibHas padora (CP): 1,53 55
CamocTosTenbHOE H3YUYCHHE Pa3/ICTIOB TUCIIUILUIMHBI 1,53 55

KoHTakTHas camocTosTenbHas pabota
Buabl KoHTpOJIA:

3auer: - -
KonrakTHasi pa6oTa — NpoMesKyTOYHAsI aTTecTalus 0,25 0,4
IMoaroroBKa K K3aMeHy 8,6
B 3auerHbIx B actpos.
Buapl yue6HO# paboThI eqUHULIAX Yacax
OO01masi Tpy10€eMKOCTb IMCUMILIUHBI M0 Y4eOHOMY IJIAHY 2,0 54
KonTakTHas padoTa - ayiMTOPHbIE 3aHATHS: 0,22 6
Jlexuu (Jlek) 0,11 3
[Tpaktuyeckue 3ansatus (I13) 0,11 3
CamocrositesbHast padora (CP): 1,53 41,25
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB IUCIUTLIMHBI 1,53 41,25

KonrtakTHas camoctosTenbHas pabota
Buabl koHTpOJIA:

3auer: - -
KonrTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTAlUsA 0,25 0,3
I[MoaroroBka K IK3amMeHy 6,45

AHHOTanus pado4yel nporpaMmsl JucuuInHbI «bnodgusnyeckas xumus» (b1.B.22)

1.Heab mucuumimHbl -buodusmueckoit xumuull — ¢dopmMUpoBaHHE KOMIUIEKCHOTO
npeCTaBIeHNs 00 OpraHN3aluH )KUBOM M HEXXHBOH MPUPOABI B COOTBETCTBUH C COBPEMEHHBIMH
JOCTIDKEHUSIMM Haykd U TexHMKH. Oco3HaHME B3aMMOCBS3€H B Ipolieccax, MpOTEeKaroIluX B
KJIETKaX MUKPO- U MAaKpOOPraHW3MOB, MX B3aHMOCBS35X, MECTE OMOJIOTHYECKMX OOBEKTOB B
nporieccax MPEeBpalIeHUs BEIIECTBa W SHEPruM B mpupose. [0 okoHuaHWHM W3y4eHHs Kypca H
YCIIEIIHOM clauu 3adeTra CTYAEHTHl JOJDKHBI HMETh IIOJIHOE MpejACTaBleHHe O (PU3MKO-
XUMHYECKHX OCHOBAaX HanOoJiee 3HAYMMBIX MPOIECCOB, MPOTEKAOIINX B MUKPOOHOW KIIETKE H
€€ OTJIENIbHBIX CTPYKTypax.

2. B pe3yabTare M3y4eHHMs AUCHMILIMHBI 00y4yaloluiicsi Mo mporpaMmMe dakajas-
puara JoJiKeH: o0JagaTh CICIYIONIMMHU 00menpo(ecCHOHATbHBIMIA KOMITETEHIIMSIMU: CTIOCO0-
HOCTBIO MCMOJIb30BaTh 3HAHHSI O COBPEMEHHOW (pru3nyeckoil KapTHHE MHpA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA Ui IIOHUMAaHUS OKPY>KAIOLIero MUpa U siB-
nenuit pupozasl (OIIK-3); cmocoOHOCTRIO MOHMMATh 3HAYCHHS WHGOPMAIMK B Pa3BUTHU CO-
BPEMEHHOI'0 MH(OPMAIIMOHHOTO OOIIECTBA, COZHAHHUEM OMACHOCTU M yrpo3bl, BOZHUKAIOUIECH B
3TOM IIpOIECCe, CIOCOOHOCTHIO COOMI0AATh OCHOBHBIE TpeboBaHUs NMH(GOPMAIIMOHHOM Oe3ormac-
HOCTH, B TOM YHCJI€ 3alIUThl rocynapcTBeHHOil TaifHbl (OIIK-4); BrageHneM NiIaHUPOBAHUS
JKCIIEPUMEHTa, 00PaOOTKH U MPEACTaBICHUs MoaydeHHbIX pe3yabratoB (ITK-10);
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3namub: OCHOBHBIE NOJIOKEHUS TEPMOJMHAMUKN OTKPBITBIX CUCTEM (BOJIM3HM U BAAIM OT TEPMO-
JUHAMUYECKOTO PAaBHOBECHS); OTIMYUTEIbHBIE OCOOCHHOCTH OMOJOTHYECKHX OOBEKTOB — OT-
KPBITBIX CUCTEM; COBPEMEHHbIE METOJIbl OMO(MU3NYECKON XUMUM, UCIOIb3YEMON I U3yUCHMUS
KHUBBIX CHCTEM; TUIIBI pabOT COBEPIIAEMBIX >KMBBIMH OpPTaHU3MaMH; CIOCOOBI aKKyMYJIHPOBa-
HUS U NIPEBPALIECHUs SHEPruM OMOJIOINYeCKUMU 00beKTaMu; (PU3MKO-XMMHUYECKHE OCHOBBI OHO-
XUMHUYECKHX TPOLECCOB KJIETKH; OCHOBBI MAaT€MaTHYECKOTO MOJCTUPOBAHHS OHMOIOTHYECKUX
IPOLIECCOB.

Ymems: pabotaTh ¢ MaTepuanaMu CHEUAIN3UPOBAHHON NEPUOINYECKON JIUTEpaTyphl; paccuu-
THIBATh TEPMOJANHAMHUYECKUE XAPAKTEPUCTUKHU OMOJIOTMUECKUX MPOLIECCOB, 1aBaTh UX TEPMOAU-
HaAMHYECKOE OOOCHOBAHHWE; PACCUUTHIBATH OCHOBHBIC CTEXMOMETPHUYECKHE W SHEPreTHUYECKHE
HoKa3aTeau OMOJIOrHYECKHUX MPOLIECCOB;

Brademwv: MeTogamMu pacueTa TEPMOAMHAMUYECKHUX MapaMeTpoB OMOXMMHYECKHX IPOIECCOB;
METOAaMU MPSIMON U HETIPSIMOM KaJJOpUMETPUM; METOJIaMH aHalIM3a CTpOeHHsI MeMOpaH O6uoiio-
THYECKUX CHUCTEM; METOJIaMH HCCIIeI0OBaHNs MEMOPAHHBIX MPOLIECCOB, IPOTEKAIONIUX B KIETKAX
OHoJIOrnYecKuX 00BEKTOB; METOJJAMU COCTABIICHUS MaTEPUANIbHBIX U YHEPreTUYECKUX OalaHCoB
pocTa YHCICHHOCTH MHUKPOOHBIX MOMYJISIIHNA; METOJaMH IJIAHUPOBAHUS, MPOBEACHUS U 00pa-
00TKH OMOTEXHOJIOTNYECKUX IKCIIEPUMEHTOB.

3.Kpartkoe conep:xanue JMCHHIIHHbI

Beeoenue. [1peamert u 3anaun OM0(PU3NIECKON XUMUHU, €€ CBSA3h C POJCTBEHHBIMU JUCIUIUIMHAMH.
3HayeHue Ouodu3MuecKod XHUMHUHU JUIsl OHOTeXHOJOruM. IllpuHIMIIMANIBHBIE OCOOEHHOCTH
NPUMEHEHHS 3aKOHOB (DM3UKU U (PU3HUECKON XUMHUHU K OMOJIOTHYECKUM CHCTEMaM.

Mooyno 1. Tepmoounamuka 61uOmMeEXHON0ZUHECKUX U MUKPOOUOIOZUHECKUX NPOUECCOE.

N30omupoBaHHbIE, 3aKpBITBIE M OTKPHITHIE CHUCTEMbl B OHOJOIMYECKUX CHCTEMaXx.
PaBHOBecHbIE U HepaBHOBECHBIE Ipolecchl B npupoae. CocTosiHME paBHOBECHS, CTAllMOHAPHOE
COCTOSIHUE, X IPUMEHMMOCTb B OmorexHosioruu. IlepBoe m Bropoe Havana TepMoaMHAMUKH,
IPUMEHUMOCTb K OTKPBITHIM CUCTEMaM.

[TonsiTue 0 HeckOMIEHCHUpOBaHHOW Temore. OCHOBHOM IOCTYJNAT TEPMOJAMHAMUKU
OTKpbIThIX cucTteM. IlepBas Teopema Ilpuroxkmna. CKOpOCTh BO3HHUKHOBEHHUS SHTPONUH B
OTKpBITBIX cucTeMax. Dopmannu3M MNOHATHS «HEr HTponus». Kputuka teopuit bonbumana-
[penunrepa. TepmoauHamMuueckoe 000CHOBAaHHE BO3MOXKHOCTH OCYIIECTBIIEHUSI CONMPSIKEHHBIX
IIPOLIECCOB.

['unore3a Tomrmicona. IloHsTHe o MIOTHOCTH TOTOKa (OOOOIIEHHON KOOpAWHATE) W
0000m1eHHoM TepmoanHamuueckoi cuie. HepaBenctBo ne lonne. Tepmoaunamudeckas cuia u
IUIOTHOCTh TOTOKA B XMMHUYECKOHN peaklnH.

OcHOBHBIE T0JIOKEHUS JIMHENHOW TEPMOJIMHAMUKN HEPABHOBECHBIX IpoleccoB OH3arepa,
OPUMEHUMOCTh K  OHMOTEXHOJOTMYecKMM  cucreMaM. Bropas Tteopema  Ilpuroxuna.
TepMoauHaAMHUYEeCKOE ONMMCAHNE CTAIMOHAPHOTO COCTOSIHUSA OMOTEXHOJIOTMUECKUX CHCTEM.

TepMoaMHaMUKa OTKPBITBIX CHUCTEM BIAIM OT COCTOSIHUSL TEPMOJMHAMUYECKOTO
paBHOBECHSI.

Pacuer sneprum I'mOG6ca j1s peakumii, MPOTEKAIOIIUX B pealbHbIX pacTBopax. Beenenue
MIONPABOK HA YaCTUYHYIO AMCCOLMALNIO KACIIOT, HA PEAKIIUIO0 aHUOHA.

Mooyns 2. Ocnogbl 6uoInepzemuxu.

Cxema sHeprooOMeHa B Ipupoze (pa3iuyHble THIBI pabOT, MPOU3BOJUMBIX B OTKPBITHIX
cuctemax). CTpoeHHE CTPYKTYpPHBIX 2JIEMEHTOB MUKPOOHBIX KJIETOK M MX (YHKIIMH B IIpoleccax
TpaHchopMaluy SHEPTUH.

Crpoenune u (QyHKUMH KJIeTOYHBIX MeMOpaH. CocTaB U CBOWCTBa OMONOJIUMEPOB,
BXOJIIMX B MX cocTaB. Pasnuume B cocraBe OHMONOJIMMEPOB KIETOYHBIX MeMOpaH
MUKpPOOPTraHW3MOB B 3aBUCHMOCTH OT YCIOBHW OKpyXKawomeh cpeasl. OU3NKO-XHUMHYECKUE
XapaKTEePUCTUKH TPAHCIOPTA BELIECTB Yepe3 KIETOYHYI0 MeMOpaHy (HMacCHUBHBINA, aKTHBHBIN
Tpancnopt). Knaccuduxariust TMIIOB TpaHCIIOpPTA C MO3ULUHU TIEPEHOCA HOHOB Yepe3 MeMOpaHy.
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TpancmeMOpaHHas —pPasHOCTb  dJIEKTPOXMMHYECKHX mHoTeHnuanos. Na',K'-macoc
(mpeBpalleHue XUMHUYECKOW DHHEPIMM B DIIEKTPUYECKYIO). Ca® -momma (mpeobpazoBanue
XUMHUYECKON SHEPruu B MEXaHWYECKYI0). DIEKTPOXUMHUYECKUI TpaHCMEMOpPaHHBIM MOTEHIINAT
IPOTOHOB. XapaKTEpUCTHKA W CBOHWCTBAa MeMOpaH MUTOXOHApHH. CHHTE3 MaKpOIPruuecKux
cBs3eil B mpouecce abixanus. PazoOmienue mnpoueccoB AbixaHus U (HOcPOpUIUPOBAHHUSL.
I'unore3a Mutuenna.

OKcUTeHHBIH, AHOKCHUTCHHBIH QoTocuHTe3 (TpaHcopmaiuss SHEPrud COJIHIA B
BOCCTAHOBUTENBbHBIN NoTeHIIMaN). OCHOBHBIE 3JIEMEHTHI LIENIU NIEPEHOCA 3JIEKTPOHOB B IIPOLIECCE
dorocunTe3a. DOTOCHHTETHUECKHE T€HEPATOPHI AIEKTPOXUMUYECKOTO MOTEHIIHANIA.

MexaHu3MBbl peryisiliMM 3K3- M SHIPPrOHUYECKUX IIPOLIECCOB KIETKH. Perynsauus
KJIETOYHOro MeTabonnu3mMa Ha YpOBHE CHHTe3a (EpMEHTOB (MHIYKIUS, PEHpeccus) U HX
AKTUBHOCTH.

Mooynb 3. Cmexuomempuueckue paciemsl OUOMEXHOI02UUECKUX NPOUECCOB.

MonenupoBanue (QU3UKO-XMUMUYECKUX IpolieccoB B Ouosornu (OHOIOTHMYECKHE,
¢usnueckue, wmarematuueckue monenn). OCOOEHHOCTH  CTEXMOMETPUUYECKHMX  pacueToB
OMoXuMHYecKHX TmpoieccoB. Pacyer TerioBbiX 3(pQexToB M 3aTpaT CBOOOTHON HSHEPrUH B
nporecce MUKpOOHOTO CHHTE3A.
4.00bM yueOHOI TUCIHUIIIHHBI

B 3aueTHBIX B akagem.

Buapl yue6HOI paboThI eJUHUIIAX Yacax
OO01masi Tpy10eMKOCTb IMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,22 8
Jlexruu (JIek) 0,22 8
CamocrositesbHasi padora (CP): 1,67 60
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIUHBI 1,67 59,8
KonraktHas camocrositenbHas pabora 0,2
Buabl KOHTpOJIS:
3ayger: 0,11 4

KonrTakTHas paﬁoTa — NPOMEKYTOYHASA aTTECTAllUsA - -
IToaroroBka k IK3aMEHY -

B 3auetHbix | B actpon.

Buapl yue6HOI paboTh e IUHULIAX Yacax
OO0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 54
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 0,22 6
Jlexmmu (Jlek) 0,22 6
CamocrositesnbHas padora (CP): 1,67 45
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeTI0B JUCIIUILIUNHBI 1,67 44 85
KoHnTtakTHas camoctosaTenbHas pabota 0,15
Buabl kouTpoOJIA:
3auer: 0,11 3

KonrTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTAlUs - -
IHoaroroBka K 3k3amMeHy -

AHHOTaUMA padoyeil NPOrpaMMspl «JIeKTHBHbIE JUCHUILUINHBI 110 (PU3HYECKOI
KyJbType u ciopty» (b.1.B.23)

1 Heap AMCHMIUIMHBI: OBJaJEHHE METOJOJOTHEed HayyHOro Mo3HaHus (u3nyeckon
KYJIbTYPbl M CIIOPTa; 3HAHME HMCTOPUYECKHX, HAYUHBIX M IMEJArOrMYeCKUX OCHOB (PU3NYECKOM
KYJBTYpBI, CIOPTAa U 370pPOBOr0 00pasa >KU3HU; OBJIAJCHUE CUCTEMON TEOPEeTHUECKUX 3HAHMHU,
MPAKTUYECKUX YMEHHH U HaBBIKOB, 00ECIEUYMBAIOUINX COXPAaHEHHE U YKpEIUIEHHE 3J0POBbs,
NCUXUYECKOe 0JIaronojy4ue, pa3BUTHE H COBEPIIEHCTBOBAHUE NCUXO(PU3NIECKUX CITIOCOOHO-
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CTeH, Ka4eCTB U CBOMCTB JIMYHOCTH, CAaMOOTIpeieliecHne B (PU3NUECKOU KyIbType U CIOPTE; U3Y-
YEeHUE TEOPETHUECKUX, TEXHUUECKUX U TAKTUYECKUX MPUEMOB OJJTHOT'O M3 BHJIOB CIIOPTA.

2.B pesyiabTarte HM3y4YyeHHMsl JMCHUILUIMHBI 00y4YalolMiicsi M0 mporpamMme Oakajias-
pHAaTa J0JKeH: OBJIAJCTh CICAYIOUMMH KOMIIETEHIIMSIMH. CIIOCOOHOCTBIO K CAaMOOPTaHU3AIHH
u camooOpazoBannio (OK-7); crmocoOHOCTBIO MCIOJIB30BaTh METOJBI M CPeACTBa (U3UIECKOMN
KYJIBTYpBl Ui 0OecreueHus MOJHOICHHOW COIMAaNbHON M NMpo(hecCHOHAIBHOW NeSTeTbHOCTH
(OK-8);
3namb: HaydYHO-TIPAKTUYECKUE OCHOBBI (PM3WYECKOW KYJIBTYphl M CHOPTa, 3J0pOBOr0 obOpasza
KHU3HH; COIUATLHO-OMOIOTHYECKHE OCHOBBI (PH3UUECKON KYJIBTYPhI M CIIOPTa; BIHSHHE 037]0PO-
BUTEIIBHBIX CUCTEM (PH3UYECKOT0 BOCIUTAHHS HA YKPEIUIEHHE 3/0pOBbs, MPOPHIAKTUKY HPO-
(deccnoHambHBIX 3a00JICBAHUN M BPEIHBIX TPUBBIYEK; CIIOCOOBI KOHTPOJISI U CAMOKOHTPOJI,
OLIEHKU (PU3NYECKOTO Pa3BUTHS U (PU3NYECKOM MOATOTOBICHHOCTH.

Ymemb: cOCTaBIATH KOMIUIEKC YIPAKHEHUH I CAMOCTOSTEIBHBIX 3aHATHH (U3NIECKOM KYIIb-
TYpOH U CIIOPTOM; COCTABIISITh U BBIMOJIHATh WHAWBUIYATBHO MOJ00paHHBIE KOMIUIEKCHI 1O (u-
3MYECKON KYJIBTYypEe U Pa3jIMYHBIM BHJIAM CIIOPTA; OCYIIECTBISTh CAMOKOHTPOIb 32 COCTOSTHUEM
CBOETO OpraHM3Ma M COOJIOAATH MPAaBHUJIa TUTHEHBI U TEXHUKH 0€301aCHOCTH; TPUMEHSTH IOy -
YEHHBIC TCOPETUYCCKUE 3HAHUS B TIOBCEJHEBHOM, 00pa30BaTeIbHON M MPOPECCUOHATBLHOMN JIes-
TEJIHOCTH; CAMOCTOSITETIHbHO COBEPIICHCTBOBATh M Pa3BUBATh CBOM KYJIbTYpHBIH YPOBEHb B 00-
JacTH UCTOpUU (PU3MYECKON KYJIBTYpPhl U CIOPTA; ONEPUPOBATH TEMATUYECCKUM MOHSTUHHBIM
anmapaToM COBPEeMEHHOW (hM3MYecKOi KyJIbTYpHl U CIOPTA; BBIMOJHATH 33JaHUs, CBSI3aHHBIE C
CaMOCTOSITEIIbHBIM aHAJTU30M M 00pab0TKON MH(POPMAIIUH 110 U3y4aeMbIM TeMaM; OCYIIECTBISATh
TBOPYECKOE COTPYTHUYECTBO B KOJUIEKTHBHBIX (hOPMax 3aHSATHH.

Braodemw: cpencTBaMH ¥ METOJIaMHU YKPEIUICHUSI MHIUBHUIYaIbHOTO 3I0POBbsI, PU3UUECKOTO Ca-
MOCOBEPIICHCTBOBAHUS; TEOPETHUECKUMH, TEXHHUECKUMHI U TAKTUYECKUMHU HABBIKAMH B OJHOM
U3 BHJIOB CIIOPTA; HABBIKAMU KPUTHYECKOTO MBIIUICHUS, O0OOIIEHHUS ¥ aHaiu3a WHPOPMAIUH,
NIOCTAaHOBKM IIeJie M BBIOOpa TYyTH €€ JOCTHXKCHHS, WCIOJIb30BaTh (PHU3KYIBTYPHO-
03JIOPOBUTEIIBHYIO JCSITEIBHOCTD JIJISl YKPEIUICHUS 3I0POBbsI, TOCTHKCHUS JKU3HEHHBIX H IIPO-
(dbeccuoHaNbHBIX IETCH.

3 Kpartkoe cogep:kanue A CHHIIIUHBI

Kypc nucuumimbel «JIeKTHBHbIE AUCHUILVIMHBI 0 (U3MYeCKoil KYJIbType U CIOp-
Ty» peanu3yercsi yepe3 BapuaTHUBHBIM KOMIIOHEHT (JIEKTUBHBIM MOAYNb) 328 akaj. yacoB / 246
aCTPOHOM. 4. (KOHTaKTHas paboTa + caMOCTOsTeNIbHAs paboTa CTY/IEHTOB), B 3aYETHbIE €MHULIBI
HE MEePEBONTCS, SBIISIETCS 00S3aTEINBHBIM JUISI UCTIONTHEHUS TIPH 3A0YHOU hopme 0OyueHun.

Kypc nucuumimbel «JIeKTHBHbIE AUCHUILVIMHBI 0 (U3MYeCKoil KYJIbType U CIIOp-
Ty» 3aKaHYMBAETCS 3a4eTOM B KOHIE KaXKJIOTO YETHOTO cemecTpa. KoHTpoib ocymiecTBiser
00BEKTHBHBIN y4eT Mpolecca 1 pe3yJibTaToB yueOHOH NesTeIbHOCTH CTYIEHTOB U OCYIIECTBIIS -
eTCsl 110 IPUHATON B YHUBEPCUTETE PEUTHHIOBOM cucteMe A cTyaeHToB O3 u 30 o0yueHusl.

Ycem udenmoe 3A0UHO20 OMOECHUS HEM npaKmu4yecKux 3anamuil e CHOPMUGHOM 34~
Je !!2. HS’E‘!BHM@ ()ucuunﬂunbl —meopemudecKoe.

[Iporpamma paccumTaHa Ha U3YYEHUE TUCHUILIUHBI «JIeKTHBHbIE TUCUMILIUHBI 1O
(pu3uyeckoii KyJbType M CHOPTY» B TEUEHHUE IIECTH CEMECTPOB U MpEJIoJiaraer, 4ro oly-
YaIoNecs UMEIOT TEOPETUUECKYIO MMOJTOTOBKY B 001aCTH TUCIUIUIUHBI «Du3nyeckas KyabTypa
U CIIOPTY.

Kpurepuem ycrenrHocTH OCBOEHHUs y4eOHOTO Marepuaja SBISIETCS SKCIEPTHAsl OICHKa
MpenoiaBaresis, YYUThIBAIOIasi CBOEBPEMEHHOCTh M MOJIHOTY BBINOJHEHUS JOMAILTHUX 3a/IaHUM,
YETKOCTh W TIOJIHOIEHHOCTh BBITIOJIHEHUSI KOHTPOJIBHBIX PA0OT M MPAKTHYECKOTO 3aJaHus, 3Ha-
HUW TEOPETUUYECKOr0 pazjiesa AUCIUIUIUHBIL.

Monayasb 1. TeopeTnuecko-MeToAMYECKHE OCHOBBI QU3MUYECKOH KYJbTYPbI U CIIOPTA.

1. O3znmopoBuUTENbHAS HAMPABIEHHOCTh — KaK BOKHEHIIIMI MPUHIIUIT CUCTEMBI (PHU3UIECKOTO
BocnuTaHust. OCHOBBI TOCTPOCHUS 03I0POBUTEIBHON TPEHUPOBKH.
2. OU3KYIBTYPHO-030POBUTENBHBIE METOAUKU U CUCTEMBI.
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3. Or1reHKa COCTOSHUS 3I0POBBS U (PU3UIECKOM TTOATOTOBIEHHOCTH 3aHUMAOIINXCS (PU3H-
YECKOH KYJIBTYPOU U CIIOPTOM.
Monayasb 2. /IBurarejibHble BO3MOKHOCTH YeJIOBEeKAa — BOCIUTAHNE PU3MYECKUX Ka-
yectB. BOCK I'TO.
1. TlosiBnenue u BHeApeHHe komruiekca I TO
2. Bocnuranue pu3nYecCKUX KadecTB 00ydaromuxcs (OTIeIbHbIe KaYeCTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOKHOCTEH YEIIOBEKA).
Moayas 3. MeToauka OpraHu3aiui U NPOBeieHUsI CIIOPTUBHBIX COPEBHOBAHUI U
(pU3KYyJILTYPHO-MACCOBBIX MEPONPHUSATHIA.
1. XapakTepucTHKa CIIOPTUBHBIX COPEBHOBAHUH U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSATHIA.
2. Oenepanpublii 3akoH oT 04.12.2007 Ne 329-D3 «O ¢usndeckoil KyabType U CIIOPTE B
Poccuiickoit  @enepauuu». OpraHuzanus CHOPTUBHBIX — MepolpusaThil. HBeHT-
MEHEKMEHT B CIIOpPTE.
3. OcHoBHbIe OHATHUSA 3TUKHU criopta. Fair Play. [Ipodunaktuka HapymeHuii cnopTHBHOM
atuku (0opbOa ¢ fonmHTroM B criopte). BAJIA.
4. O0beM y4eOHOI THCIUITUHBI (BAPUATHBHBII KOMIIOHEHT)

B axka- CemecTpbl
Bun yuebnoit paboTsl JIEM. | 1 1l v V VI
Jacax
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI TI0 328 32 66 66 66 66 32
y4eOHOMY TUIaHy
Konrakthas patdora (KP): 26 10 6 10
Jlexmuu (JIek) 26 10 6 10
CamocronTesbHas padora (CP): 302 32 56 66 60 66 22
Pedepar 96 14 15 21 15 21 10
[IpakTuueckoe 3agaHue 206 18 41 45 45 45 12
Bun xonTposns: 3auet / 3x3aMmeH 3a- 3a- 3a-
qer qer qer
B actpo- CemecTpsl
Bun yuebHoit paboThl HOM. I ] Il v V Vi
qacax
OO01mmast Tpy10eMKOCTh TACITUTUTHHBI 246 25 49 49 49 49 25
1o yueOHOMY TIJIaHy
Konrakrnas pa6ora (KP): 17 7 3 7
Jlexuuu (Jlek) 17 7 3 7
CamocrositesbHas padora (CP): 229 25 42 49 46 49 18
Pedepar 72 10 12 15 12 15 8
[TpakTryeckoe 3a1anue 157 15 30 34 34 34 10
Bun xoHTpons: 3auet / sx3aMeH 3a- 3a- 3a-
4eT qeT qer

4.4.3. IncuMNJIMHBI 0 BHIOOPY
AHHOTaUMs padoyeil NporpaMMspl JMCHUILUIMHBI «OCHOBBI MEHEIKMEHTAa H MAPKeTHHIa
IJIS1 OMOTEXHOJIOTOB)»
(b1.B./1B.01.01)
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1 Heab AMCHMIIMHBI - TIOTY4YEHUE CUCTEMbI 3HAHUH O 3aKOHOMEPHOCTSIX ()YHKIIMOHM-
POBaHUS XUMHUYECKOTO MPOU3BOJICTBA B CUCTEME HAIIMOHAJIHLHOM 3KOHOMUKH, TMPEACTABICHUN B
00J1aCTH MEHEKMEHTAa M MapKETHHIa, BKJIIOYas METOJOJOIMYECKHUE OCHOBBI M 3aKOHOMEPHO-
CTH, (YHKIHU, METOJbI, OPraHU3AIMOHHBIE CTPYKTYPBI, OPTaHU3AIHIO MPOLECCOB, TEXHUKY H
TEXHOJIOTUI0 MEHEJKMEHTa U MapKETHUHra B YCIOBMSX PHIHOYHON 3KOHOMHUKH; 3aJI0KEHHE OC-
HOB MTPO(heCCHOHATLHOMN JIeATEILHOCTH 0aKaIaBpOB.

2. B pe3yabrare u3ydeHHusi IMCUMILIMHBI 00y4alOmMiica MO0 mMporpamMme 0akajaB-
pHaTa 0JIKeH: 00JIafaTh CIEAYIOIMMH KOMIETEHIMSAMU: BJIAJCHUEM OCHOBHBIMH METOJaMHU
3alIUTHl TPOU3BOJICTBEHHOTO MMEPCOHAjIa M HACEJCHHS OT BO3MOXKHBIX IMOCIEICTBHI aBapui,
karactpod, cruxuiiHbix OenctBuii (OIIK-6); crmoCOOHOCTBIO OCYIIECTBIISITH TEXHOJIOTHUCCKHUI
IpoIecC B COOTBETCTBUU C PETIAMEHTOM U HCIIOJIBb30BaTh TEXHHUUECKUE CPENICTBA JUIsl U3Mepe-
HUSl OCHOBHBIX IIapaMETPOB OHMOTEXHOJOIMYECKHX IPOLECCOB, CBOMCTB ChIPbS M IPOAYKIHH
(ITK-1); cnocoOHOCTBIO paboTaTh C HAyYHO-TEXHUYECKOW MH(pOpMAIHEl, UCII0Ib30BaTh OTeue-
CTBEHHBIH U 3apy0OeXKHBII OnbIT B Mpodeccronanbhom aesreapnoctn (ITK-8);
3nams.: TEOPETUYECKUE OCHOBBI M METOMBI BHIPAOOTKH IIeJICH U CTpaTeruu OU3Heca; METOJbI U
TEXHOJIOTUM TMPHUHATUS M peaju3alMd yIpaBJIEHUYECKUX PEIICHUH; METOAbl TEXHHMKO-
DKOHOMHYECKOTO AaHAIM3a MPOU3BOJCTBEHHO-XO3IUCTBEHHOW NEATEIBHOCTH MPEANPUITHI U
HOJpa3/IeIeHUl; OCHOBHBIE TPEOOBAaHUS K XO3SICTBEHHOMY PYKOBOJIUTENIO (MEHEIKEpY), CTH-
JIO €ro paboThl, TAKTUKE TEKYIIETO PaCIOPSIANTENLCTBA; COBPEMEHHbBIE NH(OPMAIIMOHHBIE TEX-
HOJIOTMM U TEXHUYECKHE CPEJICTBA MEHEKMEHTA U MAapKETUHTa;

Ymems: npuHUMAaTh yIpaBJICHUYECKUE PEIICHHS U OPraHNW30BBIBATh MX BBIOJHEHHUE; COOMPATH,
o0pabaTbIBaTh M HCIOJIb30BATh YIPABIECHUYECKYI0 MH(OpMAIMIO; OPraHU30BbIBATh U CTUMYJIH-
poBaTh TPyH JIOACH, YKPEIUIATh TPYIOBYIO M INPOW3BOACTBEHHYIO JUCIUIUIMHY; paboTaTh C
yIpaBJIEHYECKUMHU JJOKYMEHTAaMH, I0JIb30BAThCS 3aKOHAM, HOPMaMH U IIPaBUJIaAMU aJMHUHUCTpPA-
TUBHOU JICATEIILHOCTH; PACTIPEACIATh 00S3aHHOCTH M OTBETCTBEHHOCTD; UCIIOIB30BATH METO/IBI
MOTHUBAIMM [E€PCOHATA, KOHTPOJIMPOBATH M PETYIMPOBATH HCIIOJIHEHHE IUIAHOB, PYKOBOAMTH
nepcoHanom, 3((HEeKTUBHO UCTIONB3YS BIACTh U BIHMSHHE, CTUIb PYKOBOJICTBA,

Bnademw: HaBbIKAMU CaMOCTOSATEIBHOTO OBJIAZICHNUs HOBBIMU 3HAHUSMU 110 TEOPUH U MPAKTHKE
MEHE/HDKMEHTa ¥ MAPKETHHTa; HABBIKAMHU PUMEHEHHUST ONITUMAIIBHBIX TIOJIXO/IOB ISl IPOIIETyPHI
JMarHOCTUKU PBIHKA: LI€HbI, 00beMa MPOJAX, JUIMTEIbHOCTH MAapKETHMHIOBOTO IHUKIA U T.1.,
BKJTIOYAs [IEHY HHHOBAIIHOHHBIX TOBAPOB.

3 KpaTkoe coaepixanue THCHUIIHHBI

1. Ocnoévt menedscmenma

[Ipenmer, MmeTox U copepkaHue TUCIHUILTHHBI «OCHOBBI MEHEDKMEHTA U MapKETHHTa.
OBoUTIOLIMS KOHLIETINI MEHeKMEHTa

VYnpaBieHYecKre pemieHusi 1 TEXHOJIOTUS yrpaBiieHus. [IpuHsITHE pemeHns B MEHEeIK-
MeHTe. Pemenus npu BbIMOJHEHUH (QYHKIMN TUIAHUPOBAHUS, OpraHU3alllii, MOTHBALIUU U KOH-
Tpois. TpeboBanus k pemenusM. Knaccudukanus pemenuii. Metoas! pa3paboTKu yripaBieHYe-
CKuX perieHuil. PeneBantHas undopmarus aas OpuHATHs petieHns. CyneponTuManbHOe peltie-
HUE.

[Tpunnuns!l ynpasineHus nepcoHagoM. OcoOeHHOCTH moadopa M OLEHKH Hpodeccro-
HAJILHOW TIPUTOJHOCTH TepcoHana. [IpHHIUIBI MPOEKTHPOBAHMS ONTUMAIBHBIX CUCTEM MOTH-
Baiuu Tpyna. dpdexruBHoe ymnpasneHnue nepconanom. Cucrema ynpasieHus nepconaiom. Oc-
HOBHbIE MTPUHIMIIBI U TpeOOBaHUs K (POPMUPOBAHUIO CUCTEMBI YIPaBIE€HUS MepcoHanoM. Jlomxk-
HOCTHAasi UHCTPYKIIHSL.

Brnacte, BIHsiHHE, THIEPCTBO, CAMOMEH/DKMEHT U PYKOBOJICTBO. DOPMBI BIIACTH: BIIACTB,
OCHOBaHHAsl Ha NMPHUHYXJICHUH; BJIACTh, OCHOBAHHAS Ha BO3HArPaXJCHMUHU; SKCIIEPTHAs BIACTh;
3aKOHHAs (TpaauIIMOHHAs) BJIACTh; ATAJIOHHASA BIACTh (BIacTh mpumepa). Brnusame. Xapusma.
OCHOBHBIC TEOPHH JHACPCTBA: TEOPHS BEIMKUX JIIOJCH; KOHIEHIHS JHIEPCKOTO TOBEICHHUS,
CUTYallMOHHBIH MMOIXO/.

Onenka 3¢ dextruBHOCTH yripaBieHus. OCHOBHbIE TOHATHA () (PEKTUBHOCTH YIPaBIEHUS.
O dexkTrBHOCTH HYHKINI MEHEIKMEHTA. D(P(HEKTUBHOCTH B3aUMOECHCTBUS C JIETOBBIM U (Hho-
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HOBBIM OKpYyxeHueM. [lokazatenu a¢ppexkruBHOCTH ynpaBineHus. [logxonsl k pacyery nokasare-
aeii a¢dexTuBHOCTH yrpaBieHus. Ouenka 3 pekTuBHOCTH yIpaBIeHHs.

2. OcHoebl MapKkemunza

IlonsiTe MapKeTHHra, LIEJIM MapKeTUHIra. MapKeTHHT KaK CUCTEMa yIPaBIEHUs, PETyJIu-
pOBaHUS M M3y4eHUs pblHKa. [loHATHE MOTPEeOHOCTH, HYXK/IBI, CIIpOCa, PbIHKA. PHIHOK Kak cuc-
Te€Ma B3aMMOOTHOILIEHUI MEXy CYIIECTBYIOIIMMH WIA IOTEHIUAIBHBIMU IPOJaBLIAMH U IIOKY-
naTeNsIMA KaKuX—I1100 TOBapOB.

MapkeTuHroBast cpesia NpeJIpusATHs: NOHATHE U Kiaccupukanus. [TonsTue Makpocpes
U MHUKpOCpEIbl MAapKeTHHra. BHYTpEeHHSss M BHEIIHSS MUKpPOCpena MapKeTHHra: (aKTOpbl H
CcyO0BbeKTbl MUKpOCpebl. OCHOBHBIE THUIIBI NOCPETHUKOB. OCHOBHBIE TUIIBI KOHTAKTHBIX ayIUTO-
puii. @aKTOpsI MAKPOCPEIBI MAPKETUHTA.

Cropoc kak 00bekT MapkeruHra. [loTpeOurenbckoe NMoBeJeHHE KaK OOBEKT H3ydEeHUs
mMapkeTtuHra. OcHOBHbIE (DaKTOPHI, BIUSIONINE HAa MOBEJCHHE MHIMBUAYAIBHBIX MOKYIMATENCH.
Ilenu wuccrnenoBaHus NoBedeHMs MokKymnareneid. MorTuBanus norpeOHOCTEH, ee 3HaueHHe s
MapKeTuHra. Moenu mokymnarenbckoro nosenaeHus. [1o0yauTenbHble MOTUBBI U UX BHUJBL: pa-
[IMOHAJIbHbIE, SMOLMOHAJIbHBIE U HPAaBCTBEHHbIE. TeOpuH MOTHBALUM MOTPEOUTEIHCKOTIO MOBE-
JICHUSL.

ToBapuslif Mmapketunr. [lonstue ToBapHO noautruka ¢pupMsel. Ilpudannel ycrapeBanus u
O0OHOBIICHHSI TOBapOB. TOBAapHBIE CTPATETHH: BapHanus MPOAyKTa, TuddepeHIupoBaHne, TUBEP-
cudukanus npoaykra. Pazpaborke HOBBIX TOBapoB. DTambl pa3padoTku ToBapa. dakropsl ycne-
xa HoBoro toBapa. [loHsaTHs KauecTBa, KOHKypeHTOcIocoOHocTu. TecTupoBaHue ToBapa, METO-
JIbl TECTUPOBAHMSI, CEPTHUPUKALINS.

[{eHOBOM MapKEeTHHI. YCHIIEHUE CTPAaTErH4eCKOM pOJIM LIEHBI B IPOLIECCE HM3MEHEHUs
9KOHOMHYECKOM M KOHKYPEHTHOM cpenibl. MecTo 1IeHbl B CHCTEME MAapKEeTHHIOBOI'O IIEHOOOpa-
30BaHUs. JTallbl MAPKETHHTOBOTO IeHooOpazoBanus. dakTopel neHoodpazoanus. [Iponsson-
CTBEHHbIE (PaKTOPbI LIEHOOOPA30BaHUSA: U3AECPIKKH, IIPOU3BOJCTBEHHBIE U (PMHAHCOBBIE BO3MOXK-
HOCTH.

CobiTOBOI MapkeTuHr. IloHATHE TOBApOABMKEHHS. DKOHOMHYECKOE U (PU3UUECKOE I1e-
pemerenue ToBapa. [lonstue cObiTa TOBapa, ero Tumbl. yHKIUN cOBITA, TOTOKU TOBApPOIBHIKE-
HUs. OTIMYUTETbHBIE XapaKTEPUCTUKN COBITA/TIPOJja’Ku U cObITOBOro MapkeTunra. Cozaepikanue
OCHOBHBIX 3TarnoB cObITa KOMIIAHUU: MOMCK MOKYIATes, opraHu3anus oOpaboTKH U BbINOJIHE-
HUs 3aka30B. OCHOBHBIE 33Ja4d KOMMEPUYECKOH JIOTUCTUKH.

4. O0beM yueOHOM TUCUHMILTUHBI

B 3auyeTHBIX B akanem.

Bupr yue6HOI paboThI e IUHULIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 72
KonTakTHasi padoTa - ayIMTOPHbIE 3aHATHS: 0,22 8
Jlexmmm (Jlek) 0,11 4
[Ipaktuueckue 3ansatus (I113) 0,11 4
CamocrositensHas padora (CP): 1,67 60
CaMocTosTeTbHOE U3YUCHUE PA3JICTIOB TUCITUTUTHHBI 1,67 59,8
KonrtakTHas camocTosiTenbHas pabota 0,2
Buabl kouTpoOJIA:
3ayer: 0,11 4

KonTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTAlUs - -
IoaroroBka K dK3aMeHy -

B 3aueTHbIX B actpos.
Bupl yue6HOI paboTh eTUHUIAX gacax
OO01mast Tpy10eMKOCTb IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 2,0 54
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KonrakTHasi pa6oTa - ayAUTOPHbIE 3aHATHS: 0,22 6
Jlexmmm (Jlek) 0,11 3
[Mpaktuueckue 3ansatus (I13) 0,11 3
CamocrositesibHas padora (CP): 1,67 45
CamocrosiTenbHOE U3YUYCHHE Pa3/IeTIOB JUCIIUILIMHBI 1,67 44,85
KonrtakTHas camoctosTenbHas pabora 0,15
Buabl KoHTpOJIA:
3ayer: 0,11 3
KoHTakTHasi paboTa — IpOMe:KYyTOYHAsI ATTeCTAIUS - -
IMoaroroBKa K K3aMeHy -

AHHOTaIII/IH paﬁoqeifl nporpaMmMmasbl JUCHUIIIMHBI «I/IH)KeHepHaﬂ IICUXO0J0IusD»
(51.B.J1B.01.02)

1. Heabo aucuumiannbl «MHXeHepHas MCUXOJIOTUS SBIIsEeTCS (HOPMUPOBAHHE Y CTYICH-
TOB LIEJIOCTHOTO MPEJCTABIICHUSI O COCTOSSHUU M OCHOBHBIX HAIPABIICHUSX PA3BUTHS COBPEMEH-
HOM IICHXOJIOTUH, Pa3BUTHs ICUXOJIOTMYECKUX KAuyeCTB JMYHOCTH CTYJEHTA, OBJIAJIEHUE UM
MPAKTUYECKUMH HaBbIKaMu ()OPMUPOBAHUS XapaKTepa U MOBEACHHsS B OOIIECTBA.

2. B pe3yiabTare H3y4eHHs AUCHMIIMHBI 00y4yaloluiicsi Mo mporpaMmme 0akajias-
pHuaTa J0JiKeH: 00JaJaTh CIEAYIOIMMU KOMIIETCHIUSAMU: BJIaJICHUEM OCHOBHBIMU METOJaMU
3alllUThl IPOU3BOJCTBEHHOIO IEPCOHAa U HAaceJleHUs OT BO3MOXHBIX IOCIIEICTBUI aBapHii,
karactpo¢, ctuxuiinbix O6eactBuii (OIIK-6); criocoOHOCTHIO OCYIIECTBISATH TEXHOIOTHYECKUN
IIPOLIECC B COOTBETCTBUU C PEIVIAMEHTOM M MCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl U3MeEpe-
HUS OCHOBHBIX IapamMeTpoB OMOTEXHOJOTUYECKHX MPOIIECCOB, CBOWCTB CBHIPhS U MPOAYKIIHUU
(ITK-1); cnocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHUYECKOW MH(pOpMAIHEl, HCII0Ib30BaTh OTeUe-
CTBEHHBIH U 3apyOCIKHBII OMBIT B Tipodeccuonanbhoi aesteabuoctu (ITK-8);
3namu: 00UIYIO0 XapaKTEPUCTUKY PEAMETA U €r0 OCHOBHBIX METOJIOB, ICUXOJIOTUIECKHAE KPUTE-
pPHUH Pa3BUTOM JINYHOCTH, IO3HABATEIbHBIC ICUXUYECKUE TPOIIECCHI JINYHOCTH;

Ymemos: nenath MMYHOCTHBINA BBHIOOp, MPUHUMATH JTHYHOCTHOE pEIICHHE, U3MEHSTH HEpPapXHIO
MOTHUBOB, pelaTh NpodJeMy JINYHOCTHOTO POCTa, BIUATh Ha (POPMUPOBAHUE TAMATH, BHUMAHUS,
BOOOpa’KE€HUsI U TBOPUECTBA.

Bnademb: ~ OCHOBHBIMH  METOJaMHM  IICUXOJIOTHUECKMX  MCCJIEIOBaHUN,  METOAaMHU
MICUXOJIOTHYECKON MOMOIIM, HAaBbIKAMU BHYTPEHHEW pPEryislMM JeATEIbHOCTH: AMOLHUIMH,
BOJIEH, MOTHBaIUEH, TOTPEOHOCTIMH.

3. Kpartkoe conep:xanue JMCHUIIHHbI

Beenenue. [Icuxomnorus kak Hayka o ncuxuke. [Icuxuka u coznanue. Cneunduka Hayd-
HO-TICUXOJIOTHUecKoro 3HaHus. OOmias XapakTepUCTHKa ee MpeaMeTa MU OCHOBHBIX METOJIOB.
[Icuxonorus kak eCTeCTBEHHO-Hay4yHasi U TyMaHUTapHasl TUCLUUIUIMHA, €€ MECTO CPEeAU IPYTHUx
HayK O 4yejoBeke. MeTojoJornueckue ocHOBBI Icuxosioru. OO0mias, cnenuanbHas, yacTHas Me-
Tononorus. OCHOBHBIE METObl IICHUXOJIOIMUECKUX HCCaeloBaHUN. MeTolbl MCUXO0J0THYECKON
ITOMOLIH.

Mooyns 1. Yenosex kak cydvekm oesasmenbHocmu

[TonsiTust cyObekTa, MHAUBUIA, THYHOCTH, MHIMBUyadbHOCTH. Ob11iee mpeacTaBIeHUE O
Pa3sBUTHU JIMYHOCTU B UCTOPHOTEHE3€ W OHTOreHe3e. JINYHOCTHBIM BBIOOD, JTMUHOCTHOE pelle-
HUE, JIMYHOCTHBIN MOCTYNoK. BO3MOXKHOCTh M3MEHEHUS HepapXUu MOTHUBOB U MpoljemMa JINYHO-
cTHOro pocra. [Icuxonornyeckue KpUTepuu pa3BUTON JIMYHOCTH.

Mooyns 2. Bo3nuknoeenue u pazgumue nCUXuKu

OBOJIIOIIMOHHOE 3Ha4YeHHE NCUXUKU. Kpurepun ncuxuknu. CpaBHUTENBHBIA aHAIN3 TICHU-
XUKH KUBOTHBIX U yenoBeka. OCHOBHBIE XapaKTEPUCTUKHU TPYAOBOM NEATENBHOCTH JIOAEH U UX
¢bunoreneTnyeckue npeaAnoceiky. IlosBienne TpyaoBbIX NEHCTBUN KaKk HEOOXOAMMOTO YCIO-
BUSI BOSHUKHOBEHHSI 0OIIIECTBEHHOI'O CO3HAHUSI.
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Pa3BuTHe MCUXOJIOTHYECKUX 3HAHUW B pamMKax ydeHus o aymie (¢ apeBHoctd n0 XVII
Beka). Ilpeacrasienue o ncuxuke B ¢unocodekux yueHusx (XVII Bek 10 BTOpOH MOTOBHHEI
XIX Beka). BrieneHue ncuxonoruueckux 3HaHUM B CaMOCTOSATENbHYIO HayKy (BTOpas MOJOBH-
Ha XIX Beka 10 HacTosiero BpemeHu ). CoBpeMEHHbIE UCCIIEA0BaHUS.

Mooyns 3. Ilcuxonocuueckue npoyeccol TUYHOCHU

llo3znasamenbhvie ncuxuueckue npoyeccovl IUYHOCMU

OO61as xapakTepucTUKa o3HaBaTeNIbHOI ceprl yenoBeka. OCHOBHBIE OHSITHS U 3aKO-
HOMEPHOCTH CEHCOPHOH mcuxopu3uku. Bocmpusrtue mnpocTpaHcTBa, IBUKECHUS, BPEMEHH.
MpIieHre Kak NpoLecc M ero 3KCnepuMeHTalbHOe uccieaoBanue [Icuxonorus nmamsatu: oc-
HOBHBIE (DaKThI, 3aKOHOMEPHOCTH, Ipodiema pa3BuTHs. [Icuxonorus BHUMaHMs: OCHOBHBIE (hak-
ThI, 3aKOHOMEPHOCTHU U mpobiema pa3Butus. [lcuxonorus BooOpakenus. BooOpaxkenue u TBop-
YECTBO.

OMOYUOHATILHO 80JI€8ble NPOYEeCChl U NOMPEOHOCMHO-MOMBAYUOHHAS Chepbl TUYHOCMU

BHyTpeHHss peryiauus OesTeIbHOCTH: ICUXOJIOTHS SMOLMN. BHyTpeHHss perynsuus
NeSITebHOCTH: TICUX0J0rus BoiH. IloTpeGHOCTHO-MOTHBaMOHHAA cdepa TuuHOCTH. OCHOBHBIE
po0JIeMbI NICUXOJOTUN MOTHBAIMK. [IoHSITHS MOTHBaIMK, MOTHBA, TOTPEOHOCTH U UX COOTHO-
nieHre. Mortuanus u AedTeabHOCTh. MOTUBaLUS U IMYHOCTD.

Hnousuoyanvhvie ocobeHHOCMU Yeno8eKa.: NCUX0N02Us ChOCOOHOCmell

Omnpenenenne criocooHocteld. CriocoOHOCTH M BX U3MepeHue. OOt MHTEIUIEKT. Y MCT-
BEHHBIN BO3pacT U KOdhUIMEHT UHTEIUIeKTyanbHOCTH. [Ipo6iieMbl BaIUIHOCTH U HAJEKHOCTH,
CTaHJapTH3alMU U HOPMUPOBAHUA, KYJbTYpHOU ajanTaluu TECTOB. TecThl Ha OOIIMN MHTEN-
JeKT U crenuaibHble criocodHoctu. CTpykTypa nHTe/uiekTa. CriocoOHOCTH M pa3BUTHE JTHYHO-
CTH.

Hnousuoyanvrvie ocobeHnocmu yenogeka. memnepamenm u XapaxKmep

OO0mure xapakTepuCTUKH TEMIIEPAMEHTa: aKTUBHOCTh U 3MOILMOHAIBLHOCTh. Polb Temrie-
pameHTa B JesTeNbHOCTH. [loHATHE MHIUBUAYaNbHOIO CTUIISL JESTEIBHOCTH. XapaKTep U €ro
dbopMupoBaHue. XapakTep U TeMrepaMeHT. XapaKkTep Kak CUCTeMa OTHOIIECHUN YeIOBeKa K MU-
Py, Apyrum JroasM, camomy cebe. Uepthl xapakrepa. CTpoeHne xapakrepa. Xapakrep Kak ¢op-
Ma TOBEACHUs, HeoOXoauMast JUIsl COXPaHEHUs CIIOKUBLICHCS CTPYKTYPbl MOTHBOB. 3alllUTHbIE
GyHKIIMM XapakTepa. XapakTep Kak MHAUBUAYaJIbHbBIN )KU3HEHHBIN CTUIIb IMYHOCTH.
4.00beM yueOHOM TUCHUILINHBI

B 3aueTHBIX B akanem.

Buapl yue6HOI paboTh eQUHULIAX gacax
O0mas TPyA0eMKOCTb JMCHUILIMHBI 110 Y4eOHOMY IIAHY 2,0 72
KonTakTHasi padoTa - ay1MTOPHbIE 3aHATHS: 0,22 8
Jlextuu (JIek) 0,11 4
[Ipaktuueckue 3ansatus (I113) 0,11 4
CamocrositeabHas padora (CP): 1,67 60
CamocrosTenbHOE U3YdeHUE Pa3eNoB JUCIATUTHHEL 1,67 59,8
KonrtakTHas camocrosiTenbHas pabota 0,2
Buabl koHTpOJIA:
3auver: 0,11 4

KonrTakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalus - -
IoaroroBka K 3K3aMeHy -

B 3aueTHbIX B acTpos.

Bunsl yueOHoI paboThI €AMHUIIAaX qJacax
OO0mast Tpy10€eMKOCTb JMCHUILUIHHBI M0 Y4eOHOMY IJIAHY 2,0 54
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 0,22 6
Jlextuu (JIek) 0,11 3
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[Tpaktrueckue 3ausatus (113) 0,11 3

CamocrositesbHas padora (CP): 1,67 45
CaMocTosTeIbHOE U3YUYEHUE PA3/IETI0B TUCIUILUIUHBI 1,67 44,85
KoHTakTHas camocTosTenbHas pabota 0,15
Buabl kKoHTpOJIA:
3avyer: 0,11 3

KonrakTHasi pa6oTa — NpoMeKyTOYHAS aTTeCTAUMS - -
IMoaroroBKa K 3K3aMeHy -

AHHOTaUUs padoyeil MporpaMmbl TUCUHUIIMHBI «BBeeHue B OMOTEXHOJIOTHIO)
(b1.B./1B.02.01)

1 Heap AMCHMILVIMHBI — PACIIUPUTH MPEACTABICHUE CTYJACHTOB-OMOTEXHOJIOTOB O TOM,
YTO TAKOE COBPEMEHHAast OMOTEXHOJIOTHSA, JaTh MPEACTaBICHUE 00 OCHOBHBIX HANPABJICHUSAX H
MEPCIEeKTUBAX Pa3BUTHSA OMOTEXHOJOTHUH, OCBETUTD IJIaBHBIE MPOOIEMbl OMOTEXHOJIOTHH U MyTH
UX pEeLIeHMs] Ha COBPEMEHHOM dTane pa3BuTUs Hayku. Ocoboe BHUMAaHUE YAESETCS pacCMOT-
PEHHIO CBA3EH MEXIy NOCTIKEHUSMU B oOsiacTé (hyHIaMEHTalbHBIX HayK (MHUKpOOUONIOTHS,
MOJICKYJISIpHAs] TEHETUKA, MOJICKYJISIpHAst OMOJIOTHSA U T. I1.) U MPUKJIATHBIMH aCIIeKTaMU MX HUC-
MOJIb30BAHNUS B PEIICHUU aKTyalbHBIX 3a7a4 COBPEMEHHOT0 00IIECTBa.

2. B pe3yibTare M3y4YeHUsl TUCHHMILIMHBI 00y4YaloOlUiicsl MO mporpamMme 0akaJiaB-
puara goJkeH: ob6nanath cienyrommumu npodpeccuonanbubiMu (I1K) xomnereHusamMu: roTos-
HOCTBIO OLIEHUBAaTh TEXHUUYECKHE CPEJICTBA M TEXHOJOTUU C YYETOM 3KOJIOIMUYECKUX MOCIEACT-
Buii ux npumenenus (I1K-3); BmajgeHueM miIaHUPOBAHUS SKCHEPUMEHTA, 0OpPaOOTKU W TIpe.-
CTaBJieHUs Moiay4deHHbIX pe3ynbTatoB (I1IK-10); roToBHOCTHIO MCHOIB30BaTh COBPEMEHHBIE MH-
(opManMOHHBIE TEXHOJIOTHH B CBOEH MpodeccroHabHOM 00acTH, B TOM yuciie 0a3bl TaHHBIX U
MAKEThI;
3namb: OCHOBBI OMOTEXHOJIOTHH, OCHOBHBIE OMOOOBEKTHI U METOJBI PabOTHI C HUMH; BaXKHEM-
1IM€ MPOU3BOJCTBA IPOMBIIUIEHHON, MEIUIMHCKOM, CEIbCKOXO3SNCTBEHHON, 3KOJOTMYECKOU
OMOTEXHOJIOTMH, OMOHAHOTEXHOJOTUH; MPUHLIUIHAIBHYIO CXeMY OMOTEXHOJIIOTUYECKOTO MPOU3-
BOJICTBA; METO/Ibl KYJIbTHUBUPOBAHUS; OCHOBHbIE IPUHILIUIIBI OPraHNU3alUN OMOTEXHOJIOTHYECKOTO
IIPOU3BOJICTBA, €T0 UEPAPXUUECKYIO CTPYKTYPY, METOJbI OLEHKU 3()(PEKTUBHOCTH MPOU3BOJICT-
Ba; POJIb COBPEMEHHOW OMOTEXHOJIOTUU B Pa3BUTHH COBPEMEHHON SHEPreTUKU, TEXHOJIOTHH BbI-
JIEJIEHUS METAJIJIOB U3 Py, JIETKON MPOMBIIUIEHHOCTH.

Ymemsb: mMOHMMATH CYIIHOCTBH IPOLIECCOB, MPOTEKAIOUIMX B KUBBIX OpPraHM3Max M 3aKOHOMEP-
HOCTEH B3aMMOJIEWCTBHS OpraHM3Ma C OKpY)Kaolllel cpefoi; moaduparh anmaparsl, A OCy-
IIECTBJIEHHUS TOTO MM UHOTO crioco0a KyJIbTUBUPOBAHUS;

Braoemyu: 3naHusAMU 0 OMOTEXHOJIOTMH U MPUMEHATh UX IPU U3YHYEHUU CHEIHATbHBIX JAMCIIHUII-
JIMH; HaBBIKAMU I10 IJIAHUPOBAHUIO U MPOBEACHUIO SKCIIEPUMEHTOB NIl OLICHKU NPUTOAHOCTH
MUKpPOOPTraHU3MOB I OCYHIECTBIIEHUSI OMOTEXHOJIOTMYECKOI0 Mpoliecca; HaBbIKaMH paboThI €
Hay4HOH, HAYYHO-TEXHUYECKOU U MTaTEHTHOM JIMTEpaTypOu.

3 Kpartkoe coaep:xaHue TUCHMILIHHBI

Beeoenue. XapakTepucTiuka OMOTEXHOJIOTHH KaK MHOTOOTPACIEBON 00JIaCTH ACSATEIHHO-
ctu. Mcropus pa3Butus OuorexHonoruu. HampasieHus pa3BuTHs OMOTEXHOJIOTMH M TOJTydae-
Mble npoaykThl. Crienuduka 3aqa4, penaeMbix OMOTEXHOJIOTHEW B Pa3iIMUYHbIX OTPACSAX IpPO-
MBIIIIEHHOCTH, CEJIbCKOM XO3siicTBe, MeIUIMHE, dHepreTuke. OIeHKa crpoca Ha OHOTEXHOJI0-
TUYECKYIO MTPOYKIIHIO.

Mooyns 1. Obnacmu npumenenus OUOMEXHONOZUU.

1.1. Meouyuna u 6uomexnonocusi. CpeacTBa TUArHOCTUKH, TPOPIITAKTUKHA U JICUCHUS
3a0oneBaHui. [leHMIMTUH U Jpyrue aHTUOMOTHKH. IlodydyeHue BaKHBIX ISl MEIUIIMHBI
BELIECTB, B TOM YHCJIe MHCYJIMHA, HHTep(depoHa, ropMoHa pocta, BakiuH. ['ubpuaomer. Mo-
HOKJIOHAJIbHBIE AaHTUTEA.
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1.2. Buomexnonocuueckue nooxoovl 8 peuleHuu celbCKoxossalcmeerHulx 3aoay. [Ipooie-
Ma ¢ukcaruu aszota. boprba ¢ Bpeaurensimu. [lepepaboTka CeNbCKOXO3SHCTBEHHOTO CBIPHS.
buoTtexHonornueckre aceKkThl ’KUBOTHOBOJICTBA.

1.3. Puomexnonocuueckue nooxoovl 6 peuieHuu dHepeemudeckux npoodnem. IIpon3Boact-
BO 3TUJIOBOTO CIHpTa B KadecTBe ToruinBa. [IpousBoactso Onoausens. JpeBecuHa, BOAOPOCIH,
MacIIMYHbIE PACTEHUs] KaK ChIphe B DHEPIreTHUECKUX IPOU3BOJACTBAX. YCOBEPIICHCTBOBAHHE
mpolecca Npou3BOACTBA ATaHoa. buoTexHonorus B 10ObIBatOIIeH OTpaciu.

1.4. Ilepcnexmusw buomexunonocuu ¢ ooracmu nuujegoi npomviutiennocmu. Coderanue
TPaJMLUOHHBIX U COBPEMEHHBIX MOJXOJ0B B IPOU3BOJICTBE MHUILEBHIX TPOJYKTOB U HAITUTKOB.

1.5. Ocnosuvie nanpaenrenus pazeumusi OUOMEXHONIO2UU 8 0OIACIU OXPAHBL OKPYHCAIO-
weti cpeovl.

Mooyns 2. Ilpunyunuansnas cxema 0uoOmexHoI02UYECKO20 NPOU3BOOCHEBA.

2.1. Obwvexmul buomexnonoeuu. XapakTepuUCTHKA OJTHOKICTOYHBIX OPraHU3MOB M KIIETOK
JKUBOTHBIX M PACTCHHH KaK 00bEKTOB OMOTEXHOJOTHH. [IpOMBITITIEHHBIE ITAMMBI U TPEOOBAHUS
K HUM. Bpiienenne u cenekuus MUKPOOPIaHW3MOB — MPOIYLIEHTOB OHOJOTMYECKH aKTHBHBIX
BellecTB. MeToauueckue MoAXO0/Ibl K YIYYIICHUIO IITAMMOB MPOMBIIIJICHHBIX MHKPOOPTaHH3-
MOB. XapaKTEepUCTHKA MyTaHTHBIX KJIIETOK U 0OCOOCHHOCTH UX HUCIOJIH30BAHUSI.

2.2. Covipvesasa 0Oaza b6uomexuonoeuu. TpeOoBaHUSA, MPEABABIAEMbIE K MUTATEIbHBIM
cyOcTparaM, UCTIONB3YIOUIMMCS B OMOTEXHOIOTHYECKHX TporieccaXx. OCHOBHBIE THITBI ITUTATEIh-
HBIX Cpell, UCIIONBb3YIOMINXCA B OMOTEXHOJIOTUU: TPEOOBAHUS K COCTABY U KayeCTBY, MPUHIUIIBI
noxoopa.

2.3. Obwas cxema buomexnonocuweckozo npoyecca. llonroroBurenbuple craaun. Opra-
HU3aIMs1 OMoTexXHOoIornueckon ctaauu. Kinaccudukamus mpoueccoB pepMeHTaNN.

2.4. Kynomusuposanue npodyyenmos. CBA3b MEXKAY POCTOM M MPOIYKTUBHOCTHIO. [1po-
JYKTbI TIEPBOM U BTOpOM (a3bl pocta. [IpenmymiecTBa U HEJOCTATKU NEPUOIUYECKOTO U HETIpe-
PBIBHOTO KyJIbTHUBUpPOBaHUsA. OCHOBHBIE MMApaMETPhl POCTa MPOAYIEHTOB. XEMOCTATHOE KYJIbTHU-
BupoBaHue. mmoOmmm3anusi. OCOOEHHOCTH KYJIBTUBUPOBAHUS KJIIETOK XKHBOTHBIX. CycreH3H-
OHHBIE Y KAJITYCHBIE KYJIbTYPhl PACTUTEIBHBIX KIIETOK.

2.5. Koneunvie cmaouu buomexHonocuueckoeo npoyecca. BHyTpUKIIETOYHBIE U BHEKJIE-
TOYHBIE MPOJNYKTHI. OTAEIeHHE KIETOK OT KyJIbTypalbHOW XuAKOCTUH. CrocoOBl pa3pylIeHHs
KJIETOK.

Mooynb 3. OcHo6bl MOIEKYAAPHOU OUOMEXHOIOZUU.

I'ennas nnxenepus u TexHosorus pekoMOonHanTHbIX JIHK. OcHoBHBIE OTKpBITHS, 060C-
HOBABIIIME TEOPETUYECKH TEXHOJIOTUIECKUAN TIOAX0]T K HACTEICTBEHHON HH(OpMAIIHH.

HNHCTpyMEHTBI TeHETUYECKON MHKEHEPUHU. XapaKTepUCTUKa (DEPMEHTOB, HCIOIb3YyEMbIX
B TCHETHYECKOW MHXEHEpHH. BEKTOpHBIE CUCTEMBI, TPUMEHSEMbIE /ISl KJIOHUPOBAHHS B KIIET-
Kax MPOKapUOTHYECKHX OpraHu3MoB. CTpaTerust KIOHUPOBAHUS U SKCIIPECCUS UYKEPOHOU re-
HETHYeCKOM MH(pOpMallMu B KIJIETKAaX Pa3JIMYHBIX OpraHu3MoB. CrnocoObl BBEAECHMSI pPEKOMOU-
HaHTHBIX JIHK B kierku pasnuusbix opranun3moB. [lomck kinoHoB ¢ pexomOuHanTHOM JIHK.
OO61mas cxema SKCIEPUMEHTA [0 TeHETUUECKON MHIKEHEPHH.

4. O0beM yueOHOM TUCUMILTUHBI

B 3aueTHBIX B akanewm.
Bunst yueGHO# paboThl eAVHNLIAX gacax
OO0masi Tpy10eMKOCTh JUCHUILVINHBI 10 Y1eO0HOMY IIAHY 4,0 144
KonTakTHasi padoTa - ayiMTOPHbIE 3aHATHS: 0,75 24
Jlexmm (Jlek) 0,37 12
[paktrnueckue 3ansarus (I13) 0,38 12
CamocrosiTe1bHas padora (CP): 3,22 116
CamocTosATeIbHOE N3YUCHUE PA3IeTIOB TUCIIUILTHHEI 3,22 115,8
KonrakTHast camocTosiTenbHast paboTa 0,2
Buabl kKoHTpOJIA:
3aver: 0,11 4
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KonTakTHast pa6oTa — NpOMe;KyTOUYHAsSI aTTecTALUS - -
IHoaroroBka k 3K3aMeHy -
B 3auerHbIx B actpos.
Bunpt yueOHO# paboThl eAVHNLIAX qacax
O01mas Tpy10eMKOCTh JUCHUILINHBI 110 Y4eOHOMY IJIAHY 4,0 108
KonrakTHas padoTa - ayTIuTOpHbIE 3aHATHS: 0,75 18
Jlextmu (Jlek) 0,37 9
IIpaktuueckue 3ausatus (I13) 0,38 9
CamocrosTenbnas padora (CP): 3,22 87
CamocTosATeIbHOE U3YUYeHUE Pa3/AeioB IUCIUILTHHBI 3,22 86,85
KonrtakTHas camocTosTenpHas paboTa 0,15
Buabl KOHTpPOJIS:
3auer: 0,11 3
KonTakTHasi pa6oTa — NPOMeKYTOYHAS aTTeCTALUSA - -
IHoaroroBka K 3K3aMeHy -

AHHOTanus padoveil NPOrpaMmMsbl JUCHUILIMHBI «OCHOBHBIC HANIPABJICHUSI COBPEMEHHOM
ouorexnosgorun» (b1.B./1B.02.02)

1 leap AMCHMILUIMHBI — PACIIUPUTH MPEACTABICHUE CTYJCHTOB-OMOTEXHOJIOTOB O TOM,
YTO TaKOE€ COBpPEMEHHasi OMOTEXHOJOTHS, JaTh MPEACTABICHUE 00 OCHOBHBIX HAIPABJICHUSAX H
MEPCIEKTUBAaX Pa3BUTHA OMOTEXHOJIOTUU, OCBETUTH TJIaBHBIE MPOOIEMbl OMOTEXHOJIOTHUHU U MYTH
UX pEIIeHHs] Ha COBPEMEHHOM d3Tane pa3BuTus Hayku. Ocoboe BHUMaHUE YJENsSeTCsS pacCMOT-
PEHHIO CBA3EH MEXIy NOCTIKEHUSMHU B oOsiacTé (hyHIaMEHTANbHBIX HayK (MHUKpOOUOJIOTHS,
MOJICKYJISIpHAs] TEHETUKA, MOJICKYJISIpHAst OMOJIOTHSA U T. I1.) U IPUKJIAIHBIMU aCIIEKTaMH UX HUC-
MOJIb30BAaHNUS B PEIICHUU aKTyalbHBIX 3a7a4 COBPEMEHHOTO O0IIECTBA.

2. B pe3yabrare H3ydeHUs] JUCHHUILIMHBI 00y4Yaloluiic Mo mporpaMmme 0akajas-
puaTa J0JiKeH: 00JaJaTh CIEAYIOIUMU KOMIIETEHIIUSIMU: TOTOBHOCTBIO OIICHHBATh TEXHUYE-
CKHE CPE/ICTBA U TEXHOJIOTUH C Y4ETOM DKOJIOTMYECKUX nocieactBuii ux npumenenus (I1K-3);
BJIaJICHUEM IUIAHUPOBAHMS SKCIIEPUMEHTa, 00pabOTKH U Mpe/ICTaBIEeHHs MOJTyYE€HHBIX pe3yJbTa-
ToB (IIK-10); TOTOBHOCTBIO HCIIOH30BATh COBPEMEHHBIE WH(DOPMAITMOHHBIE TEXHOJIOTUU B CBO-
eil mpoeccroHanbHON 001aCTH, B TOM YnciIe 6a3bl JaHHBIX U TAKETHI;
3nams: 3aKOHO/ATENbHBIE U HOPMATUBHO NPABOBBIE AKTHI, METOJNYECKUE MAaTEpUAJIbl MO TEX-
HUYECKOMY PEryJIMpOBaHUIO; MEPCIEKTUBbI TEXHUYECKOI'O Pa3BUTUS MU OCOOEHHOCTH JIeSTEIb-
HOCTH OpTaHu3allii, KOMIIETEHTHBIX Ha 3aKOHOAATEIbHO-IIPAaBOBON OCHOBE B 00JIACTH TEXHHUYE-
CKOT'O PETyJIMPOBaHUs; OCHOBBI TEXHUYECKOIO PETYJIUPOBAaHUS;

Ymems: npuMeHATh METOABI U MPUHLUIIBI CTAaHIAPTU3ALMH TIPU pa3pabOTKe CTaHIAPTOB U ApY-
TMX HOPMATHUBHBIX JIOKYMEHTOB; NPOBOJUTH MOATBEPKICHHE COOTBETCTBUS NMPOAYKLMH, IIPO-
LIECCOB U YCIYT NpPEIbsABISEMbIM TPeOOBaHUSIM; NMPUMEHSATh METO/bI KOHTPOJS U YIpaBJICHUS
Ka4eCTBOM; aHAJIM3UPOBATh JaHHbIE O KAueCTBE MPOAYKIMH U OMpeAessTh IPUUYUHbI Opaka, uc-
M0JIb30BAaTh KOMIIBIOTEPHbIE TEXHOJOTUH JUIsl TJIAHUPOBAHUS U MPOBEJIEHUS paboOT MO TeXHUYE-
CKOMY PETYJIMPOBAHMUIO.

Braoemw: HaBBIKAMM HCIIOJIB30BAHUS OCHOBHBIX MHCTPYMEHTOB YIIPaBJIEHMsI Kaue€CTBOM; HaBbI-
KaMu o(OpMIIEHUS Pe3yIbTaTOB UCIBITAHUNA M MPUHATHS COOTBETCTBYIOIIUX PEIICHUH; - HaBbI-
KaMU 0(OpMIIEHHSI HOPMAaTUBHO-TEXHUYECKON JJOKYMEHTAIMHIO

3 Kpartkoe conep:xanue JMCIHUIIIHHbI

Beeoenue. Xapakrepuctuka OMOTEXHOJIOTUN KaK MHOTOOTPACIIEBOI 00JIaCTH JEATEIbHO-
ctu. Uctopus paszsutusa OuotexHosornd. HampaBienust pa3BuTusi OMOTEXHOJOTUU U TOJy4ae-
Mble MPOAYKTHL. Crennguka 3a1ad, peraeMbix OHMOTEXHONIOTHEH B pa3IMYHBIX OTPACISAX IMPO-
MBIIIEHHOCTH, CEJIbCKOM XO034HCTBE, MeIUlIMHE, 2HepreTuke. OleHKa cripoca Ha OMOTEXHOJO-
TUYECKYIO ITPOIYKIIUIO.

Mooyns 1. Obnacmu npumeHeHus GUOMEXHONOZU.
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1.1. Meouyura u 6uomexnonocusi. CpeacTBa TUArHOCTUKH, TPOPIITAKTUKHA U JICUCHUS
3a0oneBanuii. [leHMIWIMH U Apyrue aHTUOMOTUKH. [lonmydeHwe Ba)KHBIX UISI MEIMIIMHBI
BEIIIECTB, B TOM YHUCIIC HHCYJIMHA, UHTepPEpOHa, TOPMOHA pocTa, BakuuH. [ mOpugomer. Mo-
HOKJIOHAJTbHBIE AaHTUTEA.

1.2. Buomexuonozuueckue nooxoovl 8 pewleHuu celbcKoxossatcmeenHulx 3aday. IIpobmne-
Ma ¢ukcaruu azotra. bopr0Oa ¢ Bpeaurensimu. IlepepaboTka CeNbCKOXO3SHCTBEHHOTO CBHIPbSL.
brotexHonmornyeckue acreKThl J)KHBOTHOBO/ICTBA.

1.3. Buomexnonocuueckue nooxoowl 8 peuieHuu dHepeemuieckux npoorem. Iponssonact-
BO ATHJIOBOTO CIIMPTa B KauecTBe TOIUIMBA. [Ipon3BoacTBo Onomusens. J{peBecuHa, BOJIOPOCIIH,
MaCJIMYHBIC PACTCHHSI KaK CHIPhE B DHEPIeTHUECKUX IPOU3BOJCTBAX. YCOBEPIICHCTBOBAHUE
nporiecca MPOU3BOJICTBA ATaHOJIA. BHOTEXHOIOTHS B JOOBIBAIOIICH OTPACIIH.

1.4. Ilepcnexmusw buomexunonocuu 6 ooracmu nuujegoi npomviutiennocmu. Coderanue
TPATUIIMOHHBIX U COBPEMEHHBIX MOJIXO0B B IPOM3BOJICTBE MUIIEBHIX MPOIYKTOB M HAITUTKOB.

1.5. OcHosuvie nanpaenrenus pazeumusi OUOMEXHOIO2UU 8 0OIACIU OXPAHBL OKPYIHCAIO-
weti cpeovl.

Mooyns 2. llpunyunuanvhan cxema 6uOmMeExXHO102UYECKOZ0 NPOU3BO0CHIEA.

2.1. Obwexmol buomexnonoeuu. XapakTepUCTHKA OJTHOKICTOYHBIX OPTaHU3MOB U KJIETOK
JKUBOTHBIX M PACTCHHI KaK 00bEKTOB OMOTEXHOIOTHH. [IpOMBITITIEHHBIE IITAMMBI U TPEOOBAHUS
K HUM. Bplienenne u cenekuus MUKPOOPTaHU3MOB — MPOJIYLIEHTOB OHOJOTMYECKH aKTHBHBIX
BellecTB. MeToauueckue MoAXO0/Ibl K YIYYIICHUIO IITAMMOB MPOMBIIIJIEHHBIX MHKPOOPTaHU3-
MOB. XapaKTEepUCTHUKA MyTAaHTHBIX KJIIETOK U 0COOCHHOCTH UX HMCIOJIH30BAHUSI.

2.2. Cuvipvesas 6Oaza b6uomexuonoeuu. TpeOOBaHUA, MPEABABIAEMbIE K MUTATEIbHBIM
cyOcTparaM, UCTIONB3YIOMIMMCS B OMOTEXHOIOTHYECKHX TporieccaXx. OCHOBHBIE THUITBI ITUTATEIh-
HBIX Cpel, UCIIONB3YIOIINXCA B OMOTEXHOJIOTUU: TPEOOBaHHS K COCTaBY M KaueCTBY, IPHUHIIMUIIBI
nooopa.

2.3. Obwas cxema buomexnonocuueckozo npoyecca. llonroroBurenbuple craaun. Opra-
HU3aIMs OMoTexXHoJorHueckoi ctanuu. Kinaccudukanus mporeccoB pepMeHTaNN.

2.4. Kynomusuposanue npooyyenmos. CBsi3b MEXAY POCTOM M MPOAYKTHBHOCTHIO. [Ipo-
JYKTBI TIEPBOM U BTOpOH (a3bl pocta. [IpenmymiecTBa U HeJOCTaTKU MEPUOIUYECKOTO U HETIpe-
PBIBHOTO KYyJIbTUBUpOBaHUS. OCHOBHBIE TApaMETPhl pOCTa MPOAYLIEHTOB. XEMOCTaTHOE KYJIbTHU-
BrupoBaHue. Ummoounuzanus. OcoOOEHHOCTH KYIbTUBUPOBAHUS KIIETOK >KUBOTHBIX. CycleH3u-
OHHBIE U KAJJTyCHBIE KYJIbTYPbI PACTUTENIbHBIX KJIETOK.

2.5. Koneunvie cmaouu bOuomexHonocu4eckoeo npoyecca. BHyTpUKIETOYHBIE U BHEKJIE-
TOYHBIE MPOJNYKTHI. OTAEIeHHE KIETOK OT KYJIbTYpalbHOH XUAKOCTU. CrOCOOBl pa3pylIeHHs
KJIETOK.

Mooyns 3. Octogbl MONEKYAAPHOU OUOMEXHOIOZUU.

I'ennas unxenepus u texnosnorust pekomOuHaHTHBIX JIHK. OcHOBHBIE OTKpPBITHS, 000C-
HOBABIIIME TEOPETUYECKH TEXHOJIOTHUECKUI MOAXO0/] K HACIEICTBEHHOM HH(pOpMaLHH.

WNHcTpyMEHTH TeHETUYECKOW MHKEHEpUHU. XapaKTepUCcTuKa (DepMEHTOB, HCIOIb3yEeMbIX
B F€HETHUYECKON MH)XXEHEPUHU. BEKTOpHBIE CUCTEMBI, IPUMEHSAEMBbIE ISl KIIOHUPOBAaHUS B KIIET-
KaX IPOKapHOTUYECKUX OpraHu3MoB. CTpaTerus KJIOHMPOBAHUS U SKCIIPECCUS YYKEPOIHOU re-
HETHYeCKON MH(OPMAIIUH B KIIETKaX Pa3IMYHBIX OPraHU3MOB.

Cnoco0w1 BBenieHus: pekomOnHanTHbIX JJHK B kiteTku pazianunbix opranusmos. [louck
kJI0HOB ¢ pekoMOuHanTHOHM JIHK. OGmiast cxema skcniepuMeHTa 10 TeHETUYECKON HHKEHEPUH.
4.00b¢M yueOHOH TUCHUILINHBI

B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI eIMHHIIAX qacax
O0mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 144
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KonrakTHasi pa6oTa - ayAUTOPHbIE 3aHATHS: 0,75 24

Jlexmmm (Jlek) 0,37 12
[Mpaktuueckue 3ansatus (I13) 0,38 12
CamocrositesibHas padora (CP): 3,22 116
CamocrosiTenbHOE U3YUYCHHE Pa3/IeTIOB JUCIIUILIMHBI 3,22 115,8
Konraktnas camocrositenbHas pabora 0,2
Buabl KoHTpOJIA:
3ayer: 0,11 4

KonTakTHas paGOTa — IPOMEKYTOYHAS aTTECTAllUsA - -
IloaroroBka k IK3aMEHY -

B 3auerHbIx B actpos.

Bupl yueOHO# paboThI eIMHUIIAX yacax
O01masi TPy10eMKOCTh TUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 4.0 108
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 0,75 18
Jlexuu (Jlek) 0,37 9
[Tpaktuyeckue 3ansatus (I13) 0,38 9
CamocrositesbHasi padora (CP): 3,22 87
CaMocTosTeTbHOE U3YUCHUE PA3/ICIIOB TUCITUTUTHHEI 3,22 86,85
KonrtakTHas camoctosTenbHas pabota 0,15
Buabl KOHTpOJISI:

3ayger: 0,11 3
KonTrakTHasi padoTa — NPOMEKYTOYHAS aTTeCTANMS -
I[MoaroroBka K IK3amMeHy -
AHHOTaNus padoyeil NPOorpaMMbl AUCHUIIHHBI «BHOTEXHO0THSI OHONIOJIMMEPOBY
(b1.B.1B.03.01)

1 Heas aucuumiauHbl "broTexHOIOTHS OHOMOIMMEPOB" — 03HAKOMHTH CTYJIEHTOB CO
CTPOECHUEM, CBONCTBAMH, OCHOBHBIX NPHUPOJIHBIX OMONOIMMEPOB, a TaKXKe HM3ydYeHUE KJacCu-
YECKUX U COBPEMEHHBIX TEXHOJIOTUH IMOJIyueHUs OMOMOIMMEPOB PACTUTEIBHOTO M KUBOTHOTO
IPOMCXOXKAECHUS, OCHOBHBIMH OOJIACTSIMM IPUMEHEHUS U JIp.; pa3BUTHE CIIOCOOHOCTEH K aHaJIU-
3y NOJy4eHHOM nH(pOpMaLnu.

2. B pe3yibTaTe M3ydyeHUsl TMCHUILUIMHBI 00ydawumiics mo mporpaMmme dakajias-
puara JoJKeH: 00JaaaTh CIEAYIOIMMU KOMIETEHLIMSIMH: CIOCOOHOCTBbIO K pealv3alvu U
ynpaBieHuto 6uorexHonornueckumu nponeccamu (I1K-2); cnmoco6HOCThIO 0OecrieunBaTh BbI-
MOJIHEHUE MPaBUJI TEXHUKH 0€30MacHOCTH, IPOU3BOACTBEHHON CaHUTApUH, MOKapHOU Oe3ormac-
Hoctd u oxpaHbl Tpyaa (IIK-4); cnmocoGHOcThIO paboTaTh ¢ HaydHO-TEXHMYECKOW HHOp-
MaIuei, UCIoJIb30BaTh OTEYECTBEHHBIM U 3apyOeKHBIN ONBIT B MPO(ECCHOHATBHON JesITeNbHO-
cru (ITK-8);
3namb: OCHOBHBIE MPHUHLIUIIBI OPraHU3alMM OMOTEXHOJIOTUYECKOT0 MPOU3BOACTBA OHOMOINME-
POB, €r0 UEPAPXUUYECKYIO CTPYKTYPY, METO/bI OLIEHKH 3(PPEKTUBHOCTH NMPOU3BOICTBA; MPUHIIN-
MUAIbHYI0 CXeMy OHMOTEXHOJIOTHUYECKOTO0 MPOU3BOJACTBA; IKOHOMUYECKUE KPUTEPUU ONTHMH3A-
IIUH TIPOU3BO/ICTBA; OCHOBBI OMOTEXHOJIOTUU OMOMOMEPOB, OCHOBHBIE €€ OOBEKTHI M METO/IbI pa-
00ThI ¢ HUMU; OMOXMMHUYECKHUE, XUMUYECKUE U (PU3UKO-XMMHYECKHE TPOLECCHl, TPOTEKAOLINE
B OMO-peaKkTopax M Ha CTaausaX MepepabOTKH, CBA3AHHBIX C BBIJICIEHUEM M OYUCTKOM I€JIeBOTO
MPOJYKTa; 3aKOHOMEPHOCTH KUHETHKH POCTAa MUKPOOPTaHW3MOB M 00pa30BaHUs IPOAYKTOB Me-
TaboJIM3Ma; METO/Ibl KYJIbTUBUPOBAHUS Ha PA3IUYHBIX MUTATENbHBIX CpellaX, CoJepKaluX KOM-
MOHEHTHI PACTUTENHLHOTO WU KUBOTHOTO MTPOUCXOXKICHHUS;

Ymemuw: ocyliecTBIATh KOHTPOJIb COAECPKAHMS LIEIEBOIO KOMIIOHEHTA B MOIYIPOAYKTAX, MOy~
YaeMbIX Ha OTAEIbHBIX TEXHOJOTHYECKHX CTaJusIX; MPOBOAUTH 00pabOTKY pe3ylbTaToB HM3Me-
PEHMII C UCIIOJIB30BaHUEM TAKETOB NIPUKJIAJHBIX IPOIPaMM; UCIIOJIb30BaTh CTAHAPTHI U IpYyTrHe
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HOPMaTUBHBIE JOKYMEHTHI IIPU OLIEHKE, KOHTPOJIE KauecTBa U CepTU(UKALIMU CHIPhS U MPOIYK-
[[UU; OTIPEJICNIATh MapaMeTPhl ChIPhsl U MPOAYKIIMH MPU UX CepTU(DUKAINN; BHIOPATH paIliOHAIh-
HYIO cXeMy OMOTEXHOJOTHYeCKOro MPOU3BOJICTBA 3a/IaHHOTO MPOIYKTa, OLCHUBATh TEXHOJIOTH-
4ecKyt0 () (PEeKTUBHOCTH MMPOU3BOJICTBA,

Brademwv: MeTOJaMM OYMCTKU M CTEPHIIM3ALUHU BO3/yXa, KOHCTPYMPOBAHUS U CTEPUIIN3ALUU
IUTATENbHBIX CPENl; METOAAMU MPOBEACHUS CTAHJAPTHBIX UCIIBITAHUN 110 ONPEEIICHUIO IT0Ka3a-
Tene (PU3NKO-XUMHYECKUX CBOMCTB CBHIPbSl U MPOIYKIMH; METOJAMU TEXHUYECKOTO KOHTPOJIS
10 COOJIOCHUIO TEXHOJIOTUYECKON JUCHUIUIMHBI B YCIOBUAX JCHCTBYIONMIETO OMOTEXHOJIOTHYE-
CKOTO IMPOW3BOJCTBA; METOJAMU IUIAHUPOBAHMS, MPOBEACHUA U O0OpabOTKH OHOTEXHOJIOTHYE-
CKHX 3KCIIEPUMEHTOB.

3 Kpartkoe conep:xanue JMCIHHUIIIHHbI

Beeoenue. Ipupoabie OUOMIOIMMEPHI M KX 3HAYCHHE.

Mooyns 1. Xapakmepucmuxa npupooHsix 6UoOnoIUMEPO8

OcHOBHBIE KOMITIOHEHTBI PACTUTEIBHOIO CHIPbs. YTIeBObl. DU3HUECKUE U XUMUYECKUE CBOIi-
cTBa MOHOcaxapu10B. COBpeMEHHOE ITPOU3BOJICTBO.

['omo- u rerepononucaxapuabl. Knaccudukanus. Pacnpoctpanenue B mpupoje, CBOWCTBA U
¢ynkumu. CriocoOb! BeIEIEHUS (SKCTPAKIUS, YIbTpaduiIbTpaus, Aainnu3, XxpoMarorpadust).
Mooyns 2. Xapakmepucmuka omoenwvhuix cpynn noaucaxapuoos. Oowas xapakxmepucmuxa
OCHOBHBIX KOMIIOHEHTOB PAaCTUTEIILHOIO CBIPBSI.

2.1. @umononucaxapuosi. llemmonoza. CtpoeHue u cBoicTBa, TeXHOIOTUH MOTYUYSHHS YUCTOM
LEJUTI0N03bl U €€ MpuMeHeHue. ['emunemnntono3sl. Pe3sepBHble nonucaxapuabl pacrenuil. Kpax-
man u unynuH. Kamenu u cnusu. [lonucaxapuasl Bogopocneil. Arap u arapo3a. AJbIMHOBBIC
KHUCJIOTBI.

2.2. 3oononucaxapudsl. XutuH u xuto3aH. CTpoeHHE, CBOHCTBA, COBPEMEHHBIE TEXHOJOTUHU
nosydeHus. I’ mukoren .Mykonoaucaxapusl.

Jluraunsel. I'maponusseiil nurauH. CTpyKTypa, CBOMCTBA, MPUMEHEHHE. DKOJIOTUYECKUE aCIIeK-
Thl YTHJIN3allUU BTOPUYHOTO MTOJIMMEPHOIO CBIPBSI.

Mooynw 3. Yeneeoocooepicauwue cmeutannvie 6uononumepbl.

3.1. ITonucaxapuovl mukpoopzanumos. I mukonpotrenHbl. benrkoBble KOMIIOHEHTHI YTIIEBOIOB
COETMHUTENIBHON TKaHU (XOHAPOUTHUHCYNb(DAThI, renapuH U Jp.) ['pynmnosbie BemecTBa KpoBU.
['MUKOMMNUIBI ¥ TIUKOIUIONPOTEUIbI. TeiX0eBble KUCIOTHI.

3.2. llonucaxapuovl MUKpPOOP2AHUIMO8.

3.3. Buononumepusl meouKo-o6uo102uueCK020 HAZHAYUEHU .

4. O0beM yueOHOM TUCUHMILTUHBI

B 3aueTHBIX B akanem.

Bupr yue6HOI paboThI eJUHUIIAX gacax

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonTakTHasi padoTa - ayIMTOPHbIE 3aHATHS: 0,61 22
Jlexmm (Jlek) 0,28 10

[Tpaktuyeckue 3ansatus (I13) 0,33 12
CamocrositebHas padora (CP): 3,28 118
CamocrosiTenbHOE U3yUYE€HHE Pa3/IeTI0B JUCIIUILIMHbI 3,28 118
KonrtakTHas camocrosiTenpHas pabora 0,2

Buabl koHTpoOJIA:
3ayer: 0,11 4

KonrTakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalUs - -
IHoaroroBka K 3k3amMeHy -

B 3aueTHbIX B actpos.
Bunst yaeOHoI paboTh eIMHULIAX yacax
OO01masi Tpy10eMKOCTb IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 4.0 108
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KonrakTHasi pa6oTa - ayAUTOPHbIE 3aHATHS: 0,61 16,5
Jlexmmm (Jlek) 0,28 7,5
[Ipaktrueckue 3ausatus (113) 0,33 9
CamocrositeabHas padora (CP): 3,28 88,5
CamocTosTenbHOEC H3YUYCHHUE PA3ICTIOB JUCIIUILUIMHBI 3,28 88,35
KonrtakTHas camocrosTenbHas pabora 0,15
Buabl KoHTpOJIS:
3ayer: 0,11 3
KonTakTHasi padoTa — mpoMeKyTOYHASI ATTECTAIUA - -
IMoaroroBKa K 3K3aMeHy -

AHHOTaIII/Iﬂ paﬁoqeﬁ nporpaMmbl TUCHUIIJIMHBI «OCHOBLI IH3UMOJIOTN»
(51.B.1B.03.02)

1. 1lenb QUCHMIUIMHBI: OCBOEGHHE CTY/IEHTAMU OCHOBHBIX MPUHIIMIIOB U TEOPETUYECKHX MOJIO0-
KECHUH MH)KEHEPHOW SH3MUMOJIOTHH; GOPMHUPOBAHUE Y CTYJACHTOB IMOHUMAaHHS OCOOCHHO-
CTel OMOTEXHOJIOTHYECKHUX IMPOILIECCOB C ydacTHeM (PEepMEHTOB; YCBOCHHE OCHOB KOHCTPYHPO-
BaHUS M TIOCJIEAYIONIETO HCIOJIB30BaHUA B OMOTEXHOJIOTUH OMOKATATU3aTOPOB C 3aJaHHBIMH
CBOMCTBaMH.

2. B pe3yJbTaTe H3yYeHUs: JUCHUILIMHBI 00y4alOIIMiics 0 MporpaMmme 0aKkajiaB-
puaTa JoJuKeH: 00manarek cienyrommumu odmenpodeccuonansabivu (OI1K) u mpodeccrnonab-
HeiMu (I1K) koMneTeHnusaMu: CnocOOHOCTHIO K pealli3aliy U YIPaBICHUI0 OMOTEXHOJIOTHYe-
ckumu nponeccamu (I1K-2); cnocoOHOCTRIO 00ecTIeYnBaTh BHIITOJHEHHE TPABUI TEXHUKH 0€30-
MACHOCTH, TIPOU3BOICTBEHHON CAHUTAPUH, TOXKAPHOH Oe30macHocTH 1 oxpanbl Tpyaa  (ITK-4);
CIOCOOHOCTBIO pabOTaTh ¢ HAYYHO-TEXHUYECKON HH(OpMAIMeid, NCTIOIb30BaTh OTEUECTBEHHBIN
U 3apyOeXKHBIi OIBIT B podeccruoHanbHoit nesrensHoct (ITK-8);
3namb:  OCHOBHBIE TPHHLIUIBI MEXaHW3MOB  ()EPMEHTATHBHOTO  KaTalM3a;  METOJbI
uMMOOUIM3aui  (DEpPMEHTOB M KIJIETOK; BBIOOp ONTUMAIBHOTO HOCUTENIS M METOJa €ro
aKTHBAIlMH; METOJbl OILIEHKH CBOWCTB TIOJYYCHHBIX HWMMOOWIN30BAaHHBIX (DEPMEHTOB;
ctabunuzanus (EepMEHTOB B OMOTEXHOJOTMUECKUX CHUCTeMaX; (epPMEHTATUBHBIE DPEAKINH B
CUCTEMaX C OpPraHMYECKHMMH pPACTBOPUTEISIMHU, HMX MPHUKIAJHOE 3HAYEHME; MCCIIEI0BaHUs
CBOMCTB TONYyYEHHBIX HMMOOWIM30BaHHBIX (EPMEHTOB; BaKHEHIIME TMPOU3BOJCTBA C
WCIOJIb30BAaHUEM MMMOOMIN30BAaHHBIX (DEPMEHTOB ISl HYXJ MPOMBIIIJICHHON, METUIIMHCKOM,
CEJIbCKOXO03HCTBEHHOM, IKOIOTUYECKON 00I1acTeil MPOU3BOJICTBA;

Ymems: onpenensats pepMeHTaTUBHBIE aKTUBHOCTA HATUBHBIX U UMMOOUIIM30BAHHBIX TMpernapa-
TOB; OCYIIECTBIISITh KOHTPOJIb COAEPKAHHS aKTUBHBIX TPYII MOCIEe MOAU(PHUKAIUN MATPUIIBI;
IPOBOAUTH 00pabOTKY pe3yIbTaTOB M3MEPEHUI C UCIIOJIb30BAHUEM IMAKETOB MPUKIATHBIX IPO-
rpaMM; UCMOJIb30BaTh CTAaHAAPTHI U APYTME€ HOPMATHUBHBIE JOKYMEHTHI IIPHU OLIEHKE, KOHTPOJE
KayecTBa U CepTU(PHUKALUU UCXOTHOTO ChIPbS U MOJIy4aeMOi MPOIYKIIMH; ONPEAesATh apamer-
PBI CHIPbS U MPOAYKIMH MPU UX CePTHUQPHUKAIUU; BHIOPATh PAIMOHATBHYIO CXEMY IMONYYCHHUS
MMMOOMIN30BaHHBIX MW CTAOMIM3UPOBAHHBIX (HOPM PEPMEHTOB.

Braoems: Meronamu omnpeneneHus (EepMEHTATUBHOM aKTUBHOCTH HATUBHBIX U MMMOOWIIH30-
BaHHBIX TPEMapaToB, METOJAMH AKTHUBAIIMM HOCHUTEJEH; METOJaMHU TMPOBEICHHS CTaHIapTHBIX
UCTIBITAHUH 110 OMPEIEICHUIO TToKa3aTeNnel (PU3NKO-XUMHUECKUX CBOMCTB HUCIOJIb3yEeMbIX HOCH-
TeJIeH; METOIaMH UCCIIEIOBAHUS TTOJYICHHBIX MMMOOMIN30BaHHBIX (OpM (PepMEHTOB; METOa-
MU TUTAHUPOBAHUS, IPOBEICHHS U 00paOOTKHU OMOTEXHOJIOTHYECKUX IKCIIEPUMEHTOB.

3.Kpartkoe copep:xaHue TUCHMILIHHBI

Beeoenue. CoBpeMEHHOE COCTOSHHME W IEPCHEKTHBBI PA3BUTHS WHKEHEPHOW 3H3MMOJIOTHU.
[IpeameT MHXKEHEPHON YH3UMOJIOTHUH.

Mooyne 1. ®epmenTbl. PepMeHTATUBHBIN KaTaau3. COBpeMEHHass MEXyHapOHas
Homenknarypa EC — enzyme code. benkoBsie u HeOenkoBbie (hepmMeHTHI (prubo3umebl). IIpocTsie
U CJIOXKHBIE epMEeHTHI. [[pUHITUTIBI TPOCTPAHCTBEHHOM OpraHU3AIMK MOJIEKYIBl (hepMEHTa,
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Ipo0JIeMbl CBOPAYMBAHMS MOJUIENTUAHON LIEIOYKH B HATUBHYIO KOH(OPMAIUIO, €€ BaXXHOCTb
JUIS H3UMOJIOTHUH; COBPEMEHHBIC IMPEJICTABICHUS O MEXaHHW3Max (pOopMUpPOBaHHS MPOCTPAHCT-
BEHHOH CTPYKTYpbI O€jKa; uepapXU4ecKui NPUHIMI CBOPAYMBAHMS; IPOMEXYTOUHbBIE COCTOS-
HUS B TPOLIECCe OpPTraHU3allMM HATUBHOM KOH(OPMAIIMH; COBPEMEHHOE COCTOSIHUE 3HAHUH O
OenKax TEIJIOBOIO IIOKA U CTPYKTYpE LIANEPOHOB; JOMEHBI, UX CTPYKTYpHbIE U (DYHKIIMOHAIIb-
HbIE XapaKTEPUCTUKU; POJIb MYJIbTHIOMEHHOW OpraHU3allMi MOJICKYNbI (pepMEeHTa B OIpeesie-
HUM ee (PYHKIMOHAJIBHBIX CBOMCTB, ((OPMUPOBAHME AKTUBHOI'O LIEHTPA HA I'PAaHUIIE MEXIY J10-
MEHAaMU. POJIb MOJBMKHOCTH JOMEHOB B KaTalH3e, CTPYKTYpHBIE OCHOBBI peau3aniu (heHoMe-
Ha MHIYLHUPOBAHHOI'O COOTBETCTBUS, PErYIATOPHBIE JOMEHBI, JOMEHbI, 00ECIeUNBaIOIINE CBS-
3bIBaHUE ¢ MeMOpaHaMmu; GakTophl onpeaesstone 3pHEeKTUBHOCTh U CIeU(OUIHOCTh PepMeH-
TATMBHOI'O KaTaJln3a, KOMIUIEMEHTApHOCTh MEXAY (PEpMEHTOM U cyOcTpaToM. MeTo bl UICHTH-
¢uKanyu akTUBHOTO IIeHTpa (pepmenToB. CTpyKTypa, CBOWCTBA U MEXaHU3M JCWCTBUS OMOKaTa-
au3aTopoB. CXOACTBO U OTIMYME OMOJOTMYECKUX KaTalu3aToOpoB OT CUHTeTHYecKHuX. [Ipenmy-
IIECTBA U HEJOCTATKU OMOKATaIN3a MPH €ro UCTIOIb30BaHUH B TEXHOJIOTHYECKUX MPOIECCaX.
Mooynep 2. Hocureaun. MeToabl akTHBaLMU HocHuTeJell. MneanpHple MaTepuaisl, uc-
NOJIb3yeMbIe JUTsI UMMOOHMIM3au GepmeHToB. TpeboBanus Kk HocutensiM. OpraHUuecKue U He-
OopraHuueckue marepuansl. lIpupoaHbple U CUHTETHYECKUE OPTaHUYECKUE TIOJUMEPHBIE HOCUTE-
mu. [TpuponHbIX moiaumepsl - OEJIKOBbIE, MOJIMCAXapUIHbIE W JIMIKIHBIE HOCUTENH, a CPEeIu
CHUHTETUYECKUX- MOJUMETUIICHOBbIE, NOJIMaMU/Hble U nonuddupHeie. [Ipenmymiectsa npupos-
HBIX HOCUTEJIEH M UX HejocTaTKu. llemnronosa, nekcTpaH, XUTHH U UX Npous3BojaHble. KepaTuH,
¢ubpouH, KoJulareH U MpOAYKT NepepabOTKU KoJlareHa - skenaruHa. CHHTETHYeCKHe MoJIuMep-
Hble HocuTesu. [IpenmyiiiecTBa CHHTETHUECKUE HOCUTENEH U UX HeaocTaTKu. [lonmMmeps! Ha oc-
HOBE CTHUPOJIA, AKPUJIOBOW KHMCIIOTHI, IIOJMBUHWIOBOIO CIHPTA; MOJIMAMMIHBIE U MOJINYPETaHO-
Bble nosinMepsl. Hocutenu Heoprannueckoil npupoasl. CTekna, IIIMHbL, KEpaMHUKH, rpauToBas
ca)ka, CHJIMKAress, CUJIOXPOMBI U OKCUIbl MeTaioB. OCHOBHBIE IPEUMYILECTBA HEOPTaHHUYE-
CKMX HOCUTEJEN U UX HEAOCTATKU. MeTO1bl aKTUBALIMA HOCUTENEHN
Mooyns 3. Metoabl uMMoOMIU3anuN (pepMeHTOB. XUMHUYECKUE U (HU3HUECKIE METO/IBI
ummoomu3anuu GepmenToB. OCHOBHBIC IPEUMYIIECTBA HCIIOJIB3YEMBIX METOAOB U MX
HenocTtaTku.  HeoOxoauMocTs moadopa ONTHUMAdbHBIX — BAPHMAHTOB, KAK HOCUTEINS, TaK U
yCIOBUM U CIOCOOOB MMMOOMIM3aLUU s KaXAO0ro HMHAWBHIYaJTbHOTO (epMeHTa,
UCIIOJIb3YyEeMOI0 B KOHKPETHOM TEXHOJIOIHYeckoM mpouecce. Mmmoounuzanus GepMeHToB Ha
HOCUTENSX, 00a1aomuX ruipokco-rpynnamu. UMMmobunuzanus GpepMeHTOB Ha HOCUTEIISX,
oOmajmaromux  amuHOrpynmamu.  MmmoOunmszanust  Ha  HOCHTENsX, o0Jagaronmx
AKTHBUPOBAHHBIMU MPOU3BOAHBIMU KapOOKCHUIbHOM Ipymibl. UMMOOMIN3a1ys Ha HOCUTENSX,
oOnajgaromux cyabGruIpuIbHbBIMU TpynnamMu. MTMMoOUIN30BaHHbIE KJIETKH MUKPOOPTaHU3MOB.
Mopnyas 4. CoiicTBa HMMOOM/IN30BAHHBIX (pepMeHTOB. MIMMOOMIIN30BaHHBIE (DEPMEHTHI —
ofpeieneHue 1 001acTH UCIIONb30BaHMs. BinsHue nMMoOMIM3auy Ha COCTOSIHUE (pepMEHTa.
[TpoGiema cTabUIbHOCTH UMMOOMIIM30BAaHHBIX (PEPMEHTOB U MyTH ee npeoaoieHus. [Ipenmy-
[IeCTBA W HEJAOCTaTKM HWMMOOMJIM30BAHHBIX (EPMEHTOB M KIETOK. BiusHue ¢usuko-
XUMHYECKHUX (PaKTOPOB HA AKTUBHOCTH UMMOOUIIM30BaHHBIX (PEPMEHTOB.
Mopayas 5. Metoabl HcCIeA0BAHUA HMMOOMIM30BAHHBIX (epMeHTOB. CIEeKTpOoCKONHUYe-
CKH€ MEeTO/Ibl uccliefioBaHus 6enkoB. O6mmue nonoxenus. AOCOpOIIMOHHAs CIIEKTPOCKONHUS (UH-
terpanpHas W jauddepenuansHas). Omnupuueckue mnpasuia. MK- um KP-cnekrpockomws.
OnyopecrieHTHas crekrpockonus. [lonspuzanus ¢uyopecuenuuu. Jlucrnepcuss ONTHYECKOTO
BpAILlEHUsI U KPYTOBOM TUXPOU3M.
Mopnyas 6. IlosyyeHne U HCIOJIB30BAHME MMMOOWIM30BAHHBIX M HATHBHBIX (DEPMEHTOB
MJI MEAUUMHCKHMX IeJieil. DH3MMOIATONOTU. DH3UMOJANArHOCTUKA. JH3UMoTepanus. Tepa-
Ul BOCHAIUTENBHBIX MPOLECCOB TPUIICHHOM M XUMOTPUIICHHOM. TpoMOOIUTHYECKas! Tepanus
(GbuOpPHHOIM3UHOM U CTpenToKnHa30i. PepMeHTHas Tepanus BUpycHbIX 3aboneBanuii PHKaszoii,
JIHKa3o0ii. 3amectuTenpHas Tepanusi MUIIEBAPUTEIbHBIME (pepMeHTaMU. Tepamusi rualypoHu-
Ja30M M KoJimareHas3oi. Jleuenrne oHKOJIOTHYECKUX 3a00JIeBaHmi acraparnHa3oi. UMmoOumm3o-
BaHHbBIE (PEPMEHTHI KaK JIEKAPCTBEHHBIE MpenapaTsl. AHTUT€HHbIE 1 UMMYHOTE€HHBIE CBOICTBA
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MMMOOMIN30BaHHbBIX (hepMeHTOB. DepMeHTHBIC Mpenaparsl Thna -konteHepl. Mcnonb3oBanue
JMIOCOM B KauecTBe —-KoHTelHepal. [IpuMenenrne "MMOOMIN30BaHHBIX ()EPMEHTOB B CTOMATO-
joruy, opTanbMoNoruu, Xxupypruu. llepcriekTuBHble HampaBieHUs pa3BUTHSA (EPMEHTHOH Te-
panuu. Mcnons3oBaHue WMMOOMIN30BAHHBIX THAPOJA3 IS JICYCHHUS THOWHO-HEKPOTHYECKHX
pas. IIpoMBbIIIIEHHO BBITyCKaeMble OTEUECTBEHHBIE IMpernapaThl HEeMOAU(MUIIUPOBAHHBIX U UM-
MOOMJIN30BaHHBIX (DEPMEHTOB.

Moayab 7. [losiyyenne u UCHOJb30BaAHNE HMMOOMJIN30BAHHBIX ()epPMEHTOB B MPO-
MBIILIEHHOCTH M CeJIbCKOM X03siiicTBe. PEpPMEHTHI B XUMUUYECKON MPOMBIIIICHHOCTH. [loiy-
yeHue L-aMUHOKHCIOT ¢ moMolIbio (hepMeHTOB. DepMeHTHI B (hapMaIieBTHUECKON MTPOMBIIILICH-
HOCTU. DEPMEHTHI B MTUIIEBOM MPOMBIIUIEHHOCTHU. MICIIOIB30BaHKE B MUILIEBON TPOMBILLIEHHO-
CTH MPOTEHHA3, aMHJIa3, JIMIIA3, ICKTHHA3, [ |-ranakro3uga3. @epMeHThl KaKk KOMIIOHEHThI MOIO-
mux cpeactB. Ammiasel. Jlumasel. [emnronassl. Okcuaassl. [Iporeassl. [lepcniekTHBbI pa3BUTHS
MHIyCTpHAJIbHOrO OMoKatanusa. Mcnonab3oBanne MOIM(UIIMPOBAHHBIX (DEPMEHTOB ISl 3aIUTHI
C/X pacTeHHi OT GUTONATOTECHOB.
4.00beM yueOHOM THCHUTIHHBI

B 3aueTHBIX B akanem.

Bunsl yueOHoI paboThI eMHHLIAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IIaHy 4,0 144
KonTakTHas padoTa - ayIuTOPHbIE 3aHATHS: 0,61 22
Jlexmuu (Jlek) 0,28 10
[Tpaktuyeckue 3ansatus (I13) 0,33 12
CamocrositesbHasi padora (CP): 3,28 118
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB IUCIUTLIMHBI 3,28 117,8
KonraktHast camocrositenbHast pabora 0,2
Buabl kKoHTpOJIA:
3ayger: 0,11 4

KonrakTHas paﬁoTa — NPOMEKYTOYHASA aTTECTAllUsA - -
IToaroroBka k IK3aMEHY -

B 3aueTHbIx B acTpos.

Bupr yue6HO# paboThI eQUHULIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 108
KonTtakTHasi padoTa - ay1uTOPHbIE 3aHATHA: 0,61 16,5
Jlexmmu (Jlek) 0,28 7,5
[Tpaktuyeckue 3ansatus (I13) 0,33 9
CamocrositeabHas padora (CP): 3,28 88,5
CaMoCTOsATENBHOE U3YUYEHUE PA3AEIOB TUCIUIUINHBI 3,28 88,35
KoHnTtakTHas camocTosTenbHas pabota 0,15
Buabl kouTpoJIA:
3auer: 0,11 3

KonrTakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalUs - -
IHoaroroBka K 3k3amMeHy -

AHHOTaIUsA padoyeil MPOrpaMmMabl JUCHUIIMHBI «OCHOBBI OMOKHHETHKH»
(b1.B./1B.04.01)

| Meab aucuumiauHbl -OcHOBBI OMOKMHETHKHUI — O3HAKOMJIEHHE C COBPEMEHHBIMU
HNOJXOJaMH K MaTeMaTH4ecKOMYy ONMCAaHUI0 OMOXMMHUYECKHX M MHKPOOHMOIOTHYECKUX
npoueccoB. OCBOEHHE OCHOBHBIX MOJXOJOB aHAlIM3a U COCTABJIEHUS KUHETHYECKHX MOJENeH,
IOPOTEKAIOIMX B peaJbHBIX CHCTEMaX, OMOXMMUYECKMX pEeaKIMid M MHKPOOHMOIOTHYECKUX
npoueccoB. [1o OKOHYaHNM U3ydEHHsI Kypca U YCHEIIHON CIa4X 3a4eTa CTYACHTHI JOJKHBI
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UMETh IOJIHOE Tpe/icTaBiIeHne 00 OCHOBHBIX 3aKOHAX M MeTo/ax (pepMEeHTaTUBHON KUHETHKHU U
OMOKWHETUKH.

! B pe3yJbTaTe M3yuYeHHUs] JUCHUIUIMHBI 00yYaKOIIUiicsl MO MporpaMmMe GakaJiaB-
puaTa J0JKeH: 001alaTh CIEIYIOIIUMUA KOMIIETEHIIUSMH: CIOCOOHOCTBhIO OOECreunBaTh BbI-
MIOJTHEHUE TPaBHJI TEXHUKH 0€30MacHOCTH, TPOU3BOJICTBEHHON CaHUTApHH, MTOKAPHOK Oe3omac-
Hoctu u oxpanbl Tpyaa (IIK-4); cmocoOHOCTBIO paboTaTh ¢ HAyYHO-TEXHHUYECKOW HHQOP-
Malen, UCIoIb30BaTh OTEUECTBEHHBIA M 3apyOEKHBIN OMBIT B MPO(PECCHOHATBHON AEATEIbHO-
ctu (IIK-8); BnageHnem miaHupoBaHUs HKCIEPUMEHTa, 00pabOTKH U MPEACTaBICHUS TOTy4YeH-
HbIX pe3ynbTaros (ITK-10);
3Hams: COBpEeMEHHbIE MPEACTABICHUS O CTPOSCHUH (PEepPMEHTOB, MEXaHH3MaX B3aHMMOJCICTBUS
depmenTa ¢ cyOCTpaTOM, MOJIEKYJISIPHBIX MeXaHU3MaX (PepMEHTATHBHOTO KaTaln3a; MOJOKEHHS
teopur  Muxasnuca-MeHTeH;  MeXaHuW3Mbl ~ BO3JeWCTBHS  3(PdeKTopoB  (MHTHOUTO-
POB/aKTHBAaTOPOB) Ha (PEPMEHTHI, MATEMAaTHUECKOE ONMHCAHUE PA3THMUYHBIX KUHETUYECKUX MOJE-
neit Bo3aeicTBus 23PeKTOpOB; BIUSHUE YCIOBUM OKpYKalOIel cpeibl HA KWHETHKY (pepMeHTa-
TUBHBIX PEaKIUii; 0COOEHHOCTH METOJIOB CTAIMOHAPHOW M HECTAIMOHAPHOW KMHETUKH (EPMEH-
TaTUBHBIX MPOIIECCOB; OCHOBHBIE CIIOCOOBI UMMOOMIN3aUU (EPMEHTOB; OCOOEHHOCTH KUHETH-
YECKOTr0 OMHMCAaHUS PEaKIUU MPH HCIOJIb30BAaHUA MMMOOMIM30BaHHBIX (PEPMEHTOB; KHHETHYE-
CKHE OCOOCHHOCTH POCTa MUKPOOHBIX MOMYJISIUI; pa3luyHble THIBI KHHETUYECKHX Mojenei
pocTa MUKPOOHBIX MOMYJISLUMN; BIUSHUE YCIOBHM OKpYXKarolleW cpelpl Ha KUHETHKY pocTa
MUKpPOOHBIX MOMYJSALWNA; BapUAHThl HHTUOUPOBAHUS U aKTHUBAIMH POCTa MHUKPOOPTaHU3MOB U
UX KMHETHYECKOE OINHCaHUE; KMHETUYECKOE ONMUCAHME acCOIMalMii MHKpPOOPraHU3MOB, COBO-
KYITHOCTEH NOMYJSAUMNA B3aUMOACHCTBYIOIINX 110 TPUHIIUITY XUIIHUK-KEPTBA.

Ymemo: onpenenats KHHETHYECKUE TapaMeTphl (PePMEHTATHBHBIX PEAKIMid, UCIIOIB3Ys pa3iInd-
HBIE TUIBI TpaduUecKoro aHaiu3a (PepMEHTATUBHBIX MPOLIECCOB; OMPEENIATh TUIl UHTMOUPOBa-
HUS PEPMEHTATUBHBIX PEAKINI 110 pe3ylibTaTaM SKCIIEPUMEHTAILHBIX HCCIIEJOBAHUI; HAXOIUTh
KMHETUYECKHE KOHCTAHTHI B CIy4ae Pa3IMYHBIX BapUaHTOB MHTUOMpOBaHUS (HEpPMEHTOB, 00pa-
TUMOH u3oMepH3anuyd (EpMEHTOB B HEAKTHBHYIO (OpMy, HHTHOMpOBaHMM CyOCTpa-
TOM/TIPOAYKTOM, HEOOpaTUMON HHAKTHBAIMHM (pepMEeHTa; pacCUMThIBATh KMHETHYECKUE Mapa-
METPbI POCTa YUCICHHOCTH MUKPOOHBIX MOMYJISINI; COCTAaBISATh KUHETUYECKHE MOJENIN pOCcTa
YHUCICHHOCTH MUKPOOHBIX MOMYJSALUI M HAKOIUIEHHs MPOJYKTOB OMOCHHTE3a; ONpeNeNiTh Ju-
MUTHUPOBAaHUE/MHTUOMPOBAHUE POCTAa MUKPOOHBIX MOMYJALMNA U3 BUJAa KUHETUYECKUX KPHUBBIX
pocra.

Braoemw: MeronaMy TUIaHUPOBAHUS IKCIEPHUMEHTOB IO MCCIIEOBAHUIO KMHETUYECKUX Xapak-
TEPUCTHK (DEPMEHTATUBHBIX IMPOLECCOB; METOJAMM TpaHUuecKoro aHaiau3a HKCIEPUMEHTallb-
HBIX JJAHHBIX (DEpMEHTATUBHBIX PEAKIMM, MPOTEKAIONINX B pealIbHbIX pacTBOpPax; METOJAaMH HUC-
CJIEZIOBAHUS 10 ONPEAETICHNUI0 KHHETHUECKUX MapaMeTpOB pOCTa YUCIEHHOCTH MUKPOOHBIX I10-
NyJSUUN U HAKOIUIEHHUIO NMPOYKTOB OMOCHHTE3a; METOJaMH OIpeeNIEHUS] OCHOBHBIX KMHETHYE-
CKHX TapaMeTPOB POCTa YUCICHHOCTH MOMYMSIUU B CIydasX JTUMUTHPOBAHUS/MHTHOUPOBAHUS
pocra.

i Kpartkoe copep:kanne JMCIHHIIIHHbI

Beeoenue. llpenmer u 3amaun OMOJOTMYECKOW KHUHETHKHM, €€ CBS3b C POJCTBECHHBIMH
JUCIUIUIMHAMU. 3HaYeHHe OMOJIOrMYecKoil KMHETHKHU JUisl OuoTexHosoruu. Vcropust pa3Butus
(bepMEHTaTUBHON KUHETHKU ¥ OMOKUHETHKHU.

Mooyne 1. Depmenmamuenas KunemuKka u Kamanius.

Crpoenne u xinaccudpukamus ¢epmentoB. Kodepmentsl, kodaxropsl. CpaBHeHHE
(bepMeHTOB ¢ KaTtanu3aropaMu. MoJeKysipHble MEXaHU3MbI (DePMEHTATUBHOTO KaTaiu3a.
OcCHOBHBIE TIOJIOXKEHUS TEOPUH (hepMeHT-cyOcTpaTHOrO KoMmIuiekca. BoiBon auddepenunanbHoit
dbopmbl ypaBHeHUss Muxasnuca-MenteH. YpaBHeHue bpurca-Xomnaeitna. Tumbsl koopawHar,
UCTIONb3yeMble JUIl aHaliM3a KUHETHYECKMX KOHCTaHT OMOXMMHYECKUX peakuuil B
OMOTEXHOJIOTHUH.
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[Tonsitue 00 wuHrHOMTOpax/akTHBaTOpax. (OIHOKOMIIOHEHTHOE (TIOJHOCTBIO KOHKYPEHTHOE,
MOJTHOCTHhIO HEKOHKYPEHTHOE) MHTHOupoBanue. ['paduueckas naTepnperanis HHTrHONPOBaHUS B
koopauHarax JlaitnynBepa-bepka, Jlukcona. [[ByXKOMIOHEHTHOE MOJHOCTbIO KOHKYPEHTHOE
(B3aMMO3aBUCHMOE, B3aUMOHE3aBUCHMMOE) HMHTHOMPOBAaHHUE, IOJHOCTHIO HEKOHKYPEHTHOE
B3alMO33aBHCHUMOE HHTHOUpPOBaHUE.

BreiBon ypaBHEHUST U OCOOCHHOCTH HAaxXOXICHMSI KAaTaJUTHUYECKMX KOHCTAaHT B CIIydasx
obpatuMoii m3omepu3anuu (epMeHTa B HEAKTHBHYIO (HOpMYy, WHTHOMPOBAHHS CyOCTpaToM,
aKTUBAIMK (hepMEeHTa.

WNurterpanbhas ¢opma ypaBHeHuss Muxasnuca-MenteH. OcoOeHHOCTH €€  TpaduvecKoit
UHTEpIpETallii B ClIydyae WHTMOMPOBAHUS NPOAYKTOM. BimsHue Temmeparypbl Ha CKOPOCTb
dbepmenTaTuBHbIX peakuuid. [Ipumenenue wuHTerpanbHo Qopmbl ypaBHeHHs Muxasnuca-
MenTeH B ciaydae HeoOpaTuMoill WHakTHBanuu ¢epmenta. Bmusaue pH Ha ckopocTh
(bepMEeHTAaTUBHBIX PEAKIIHIA.

Mooyne 2. Memoouvl hepmenmamugnoii Kunemuxu.

CramuoHapHasi ¥ HECTallMOHApHAs KHHETHKA (OCOOCHHOCTHM M ammaparypHoe odopmieHue
METOJIOB, UX JTOCTOUHCTBA M HETOCTATKH).

NmmoOunn3oBaHHble (pepMEHTbl — JOCTOMHCTBA M HejocTaTku. Pomnb Hocutens npu
UCIIOJIb30BAaHUU MMMOOMIN30BaHHBIX (pepmeHTOB. uQdy3nOoHHbIE OrpaHUYEHHs] B KaTaause
UMMOOMIM30BAaHHBIMH (pepMEHTaMU (MMMOOHMIM3aIHsl B TOpax, MpOo(QHiIb KOHICHTPALUK).
Monyne Tune. Crioco6s1 yerpanenus 1 Py3uOHHBIX OTPaHUYCHHIA.

Mooyns 3. Kunemuka pocma nonynayuii.

Kunernyeckue ocoOeHHOCTH pocTa MHUKpOOHBIX mnomnyiasuuid. Kierounsli nuxn. Tunuuxas
KpUBasi pOCTa MUKPOOHBIX KynbTyp. OmpeneneHre OCHOBHBIX MapaMeTpOB POCTa MHUKPOOHBIX
MO YJISLIAMN.

Tunbel KUHETUYECKUX MOJeNed pocta MHUKpOOHBIX mnomymsaumidi. [lpencraBienue o
METa0OJMUECKUX MOJAETSAX pocTa. BimsHue Ha KWHETHYECKHE MOJEIH OCOOEHHOCTEH
pPa3MHOXKEHUS MHUKPOOHBIX KynbTyp. OCOOCHHOCTHM KHMHETUYECKUX MOJIENeld pocTa OJHO- U
MHOTOKJIETOYHBIX KYJIBTY].

Brnusinue ycnoBuii okpyxartorieit cpensl (pH, Temreparypa, adpaiius u Ap.) Ha KHHETUKY pOCTa U
HAKOIUIEHHE MeTa00JIUTOB MHUKPOOHBIX KyJIbTyp. JIMMUTHpOBAaHHE pPOCTa MUKPOOPIaHHU3MOB.
MHorocy6cTpaTHble TPOLECCHI.

WuruOupoBaHre M aKkTUBalMsS POCTa MHUKpOopraHu3moB. MHruOupoBaHue pocta U30BITKOM
cyOctpara. MHrubGupoBaHue pocTa MHUKPOOHBIX MOMYJSAIUN MPOAYKTaMU MeTaboIu3Ma.
Omnpenenenne MexaHu3Ma MHTMOMPOBAHHUS M3 BUAA KUHETHUECKOH KPUBOW pOCTa KYJIbTYPHI
MUKpOOpPraHu3mMoB.  OCOOEHHOCTH  KHMHETHYECKOTO  OMHCAHMsl ~ pOCTa  acCOLMalUil
MUKpOOpranu3moB. [lomynsinuu  B3aMMOJEHCTBYIONIME 10 TMPUHIHUIY XHUIIHHK-KEPTBA.
[Tepuoanueckue KkoneOaHUs YHMCICHHOCTH XHWIIHHKA M JKEPTBBI B paMkax wmonenu JloTku-
BoubTepa.

I O0beM n3yuaeMoii 11 CHUNIHUHBI

B 3auetnHbix | B akamem.
Bunsl yueOHoI paboThI eIMHUIIAX qgacax
OO01mast Tpy10eMKOCTb JMCHUILUIUHBI M0 Y4eOHOMY IJIAHY 4,0 144
KonTakTHas padoTa - ayIMTOPHBIE 3AHATHS: 0,22 8
Jlexmm (Jlek) 0,22 8
[Mpaktuyeckue 3anstus (I13) 0 0
CamocrositebHas padora (CP): 3,67 132
CamocrosiTenbHOE U3yUYE€HHE Pa3/IeTI0B JUCIIUILIMHbI 3,67 131,8
KonrtakTHas camoctosiTensHas pabota 0,2
Buabl kouTpoOJIA:
3auyer: 0,11 4
KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalus - -
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IToaroroBKa K 3K3aMeHy -
B 3auerHbIx B acTpos.
Buabl yue6HOI paboThI e TUHUIAX Jacax
OO01ast TPy10€eMKOCTh TMCHUILIHHBI M0 Y4eOHOMY IJIAHY 4.0 108
KonTakTHasi padoTa - ay1MTOPHBIE 3aHATHS: 0,22 6
Jlexmmm (Jlek) 0,22 6
[Mpaktuueckue 3ansatus (I13) 0 0
CamocrositeabHas padora (CP): 3,67 99
CamocrosaTenbHOE U3YYeHUE Pa3eNioB JUCIUIUTUHEL 3,67 98,85
KoHTakTHas camocTosTenbHas pabota 0,15
Buabl KoHTpOJIA:
3avyer: 0,11 3
KonTakTHasi padoTa — mpoMeKyTOYHASI ATTECTANUSA - -
IMoaroroBKa K 3K3aMeHy -

AHHOTaIUs padoyeil MPOrpaMMsbl TUCHUTLUIMHBI «MeToabl KyJILbTHBUPOBAHU MUKPOOP-
ranuzmon» (b1.B./1B.04.02)

1.lenbl0 TUCHUIUIUHBI SBIsiETCS (OPMHUPOBAHUE y CTYJEHTOB, MOJYYArOIIUX OHOJO-
THYECKOe 00pa3oBaHKE, COBPEMEHHBIX MPEICTABICHUI 00 OCHOBHBIX HAIPABJICHUSX U BO3MOX-
HOCTSX KYJIbTHBUPOBAHUS MUKPOOPIaHU3MOB, O CIIOCO0AX M Pa3IMYHBIX CUCTEMaX KyJIbTUBUPO-
BaHUs, a TAK)KE O MPUHIUIAX COCTaBJICHUS NMUTATEIbHBIX CPEl M OCHALIEHUM KYJIbTYpPalbHBIX
nabopaTtopuii U MPOMBILIUIEHHOTO MPOU3BOICTBA.
2. B pe3yabTaTe M3y4yeHHs] AMCUUILIMHBI o0ydawoumiics mo mporpamMme 0akajiaBppuara
JAO0JIKeH: 00JaaTh CIEAYIOIMMU KOMIETEHIIUSAMU: CIIOCOOHOCTRI0 00€CIIeYnBaTh BBHITIOITHEHUE
IIPABUJI TEXHUKU O€30M1aCHOCTH, IPOU3BOJICTBEHHOW CAaHUTAPHHU, [10KAPHONW 0€3011aCHOCTU U OX-
panbsl Tpyaa (I1IK-4); cmoco6HOCTBIO paboTaTh ¢ Hay4YHO-TEXHUYECKOW MH(OpManuen, NCrob-
30BaTh OTEYECTBEHHBINH M 3apyOeKHBIH ONBIT B IpodeccnonanbHoi nestensHocT (I1K-8); Bna-
JICHUEM IJIAHUPOBAHUS KCIIEPUMEHTa, 00paOOTKU M MPEICTABICHUS MOTyUYE€HHBIX PE3yIbTaTOB
(TTK-10);
3namb. IPUHIUIBI COCTABJICHMSI IUTATENBHBIX CPEJl, KAUECTBEHHOE U KOJIMYECTBEHHOE COMIEP-
JKaHUE BCEX HEOOXOUMBIX MUTATEIbHBIX KOMIIOHEHTOB, 00€CIIEUNBAIOIINX ONTUMAIBHOE pa3-
BUTHE KJIETOK MUKPOOPTaHU3MOB PAa3IMUYHOr0 IPOUCXOKICHHMSI; YCIOBUS KYJIbTUBUPOBAHUS U
JUHAMHUKY pOCcTa MUKPOOHBIX KJIETOK, TPU KOTOPBIX MOKET ObITh TIOCTUTHYTAa MaKCUMaJIbHas
IPOAYKIMS OMOMacchl M (WJIN) 1I€JEBOT0 MPOIYKTa; OCHOBHBIE TUIIBI KYJIBTYpPabHBIX CUCTEM,
HCIIOJIb3YEMBIX B HACTOSIIIEE BPEMS B IPOMBILIIEHHOM IPOU3BOJACTBE U J1a00paTOPHBIX UCCIIE-
JIOBAHUSIX; MPUHIUIBI QYHKIIMOHUPOBAHHS COBPEMEHHOTO 000PY10BaHMs, IPUMEHIEMOTO MPH
KYJIbTUBUPOBAHUH KYJIbTYP MUKPOOPTaHU3MOB.
Ymems: ucnonp3oBaTh MOJyYEHHbIE 3HAHUSA MPU BBIOOpE HanboJsiee MPUTOIHBIX CUCTEM U CIO-
co0OB KyJIbTHUBHUPOBAHUS, UCXOJS W3 MHIWBUIYAJTbHBIX OCOOEHHOCTEH MHUKpPOOHBIX KIIETOK U
eneit mpoBoAMMOI pabOThI; pelaTh 3aaun o0IIel U YaCTHOM ONTUMH3AIMU Ipoliecca KyJIbTH -
BHUPOBAHMUSI; ONPEAETATh KaYeCTBEHHbIE U KOJIMUECTBEHHBIE MTapaMeTphl pOCTa U Pa3BUTHSI MOITY-
JSIUUY MUKPOOPTaHNU3MOB; IIPOrHO3UPOBATh IPEAIIOIAraéMblil BEIXO IIPOLECCA B COOTBETCTBUH
C BBIOpaHHBIM CIIOCOOOM KYJIbTUBHPOBAHUS;
Brnademw: MeTOIaMH CO3JIaHUS U MOJIEPKaHUS KYJIBTYp MUKPOOPTaHU3MOB; OCHOBHBIMH METO-
JaMH KyJbTUBUPOBAHUS MHUKPOOPTaHU3MOB DPA3JIMYHBIX TAaKCOHOMHUYECKHUX TPYIII; METOJaMH
CHUHXPOHH3AIMH TOMYJSIUN MUKPOOHBIX KIIETOK.
3.Kpartkoe cogep:xanue Q11 CIUATNIIUHbBI
Mooyne 1. @axmopul, erusaouwue Ha pocm Mukpoopzanuszmos. llpucrnocobienne MuKpoopra-
HU3MOB K CYLIECTBOBAHMIO IIPU 3KCTPEMANIbHBIX 3HaueHUAX pH cpensl, Temneparype u gaBie-
Huu. OTHOIIEHHE MUKPOOPIaHU3MOB K TemnepaTrype (IcuxpoduibHble U TepMO(UIbHBIE MUK-
poopranu3msl). OTHOIIEHHE MUKPOOPTaHU3MOB K KUCIOpOy (0OIMraTHbIe a3pOOHbIE U aHa-
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3poOHBIE MUKpOOpraHu3Mbl). OTHOIIEHHE MUKPOOPTaHU3MOB K KOJMYECTBY IMUTATEIBHOIO CY0-
cTpata B cpeae (onurorpoHsle M KOMMOTPO(HBIE MUKPOOPTaHU3MBI). PocT onurorpodHbIX
MUKpPOOPraHu3MoB. 7. DU3HOIOrHYECKHe OCHOBBI ONUTroTpoduu. 3amacHble BEIIECTBA OJIMIO-
TpoHBIX OakTepuit. 8. OMUroTpodnl KaK BO3MOKHBIE O0BEKTHI OMOTEXHOIOTUH. THITBI B3aMO-
JNEHCTBUII MeXay opraHu3MaMu (MyTyallu3M, CHHEPru3M, MeTadno3 (KOMMEHCAIU3M), Mapa3u-
THU3M, aHTarOHU3M).

Mooyns 2. Ilapamempusl pocma Kyabmyp MUKPOOP2anu3moe. BennunHa momyisiul MUKPOOp-
TaHU3MOB U CHIOCOOBI ee omnpenenenusi. COanaHCHpOBaHHBIM U HecOaTaHCUPOBAaHHBIN pocT. A6-
COJIIOTHAs W yneJbHas CKOpPOCTH pocTa. Bpems reHepanuu u KOdPQGUIUEHT pPa3MHOKCHHS.
Ypoxail KynbTypbl. DKOHOMUYECKHI W METa0OIMYeCKHii KOd(PPUIMEHTH. BiusHue KOHIICH-
Tpauuu cyocTpara Ha CKOPOCTh POCTa.

Mooyne 3. Kynemueupoeanue mukpoopzanuzmog. OCHOBHbIC METOJIbI KYJIbTUBHUPOBAHUSI MUK-
poopranu3mMoB. [lepuonnyeckas KyJapTypa MUKPOOPTaHU3MOB. POCT MUKpOOPraHU3MOB MPH He-
NPEPHIBHOM KYJIBTUBUPOBAaHUH. [ JIyOMHHBIN POCT B BUJE MOTPYKEHHBIX KJIETOK WIIM HIAPUKOB
6uomaccel. PocT KOJOHUN MUKPOOPTaHW3MOB Ha MOBEPXHOCTH IUIOTHBIX cpell. KynbTypbl MHK-
POOpPraHU3MOB.

4.00beM H3yuaemMoii TMCUMIIMHbI

B 3aueTHBIX B akanem.

Bunpl yueOHOI paboThI eIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHHIIIMHBI 110 Y4eOHOMY IVIAHY 4,0 144
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,22 8
Jlexmuu (Jlek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0 0
CamocrositesbHasi padora (CP): 3,67 132
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 3,67 131,8
KonraktHast camocrositenbHast pabota 0,2
Buabl koHTpOJIA:
3ayger: 0,11 4

KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalUsA - -
IMoaroroBka k 3K3amMeHy -
B 3aueTHbIx B acTpos.

Buapr yue6HOI paboTh e IUHULIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IUIAHY 4,0 108
KonTakTHasi padoTa - ay1MTOPHbIE 3aHATHS: 0,22 6
Jlexmu (JIek) 0,22 6
[Tpaktuueckue 3ansatus (I13) 0 0
CamocrositeabHas padora (CP): 3,67 99
CamocrosaTenbHOE U3YYeHUE Pa3eNioB JUCIATUTHHBI 3,67 98,85
KonrtakTHas camocrosiTenbHas pabota 0,15
Buabl koHTpOJIA:
3ayer: 0,11 4

KonrTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTAlUs - -
IoaroroBka K 3K3aMeHy -

AHHOTanus pado4eil nporpamMmsl JucuuIMHbI «[InmeBas OMOTEXHOJIOTHS»
(b1.B./1B.05.01)
1 Meas aucuuniauebl «[IumeBas OMOTEXHOJOTHUSA» - O3HAKOMIJIEHHE CTYJIEHTOB C HC-
II0JIb30BAHNEM KJIACCHUYECKUX W BHEIPEHUEM HOBBIX TEXHOJIOTMI NPOMU3BOJCTBA MHUIIM, BHEAPE-

HHUEM B CTpOﬁ COBpeMeHHLIX HpOI/ISBO,}]CTB 10 BI)Ipa6OTKe HOBBIX HpO]IYKTOB IIMTaHUA, BKYCOBBIX
100aBOK.
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2. B pe3yabTare M3y4yeHUsl THCHMILUIMHBI 00y4Yalwumiics Mo mporpamme dakajas-
puara qoJskeH: oOnanatek cienyronmumu obmenpodeccuonanbabiMu (OITK) u npodeccronans-
HeiMU (I1K) KOMIEeTeHIIMSAME: TOTOBHOCTBIO OLIEHUBATh TEXHUYECKHUE CPEJICTBA U TEXHOJOTHHU C
y4eToM 3kojorudeckux nociuenctsuil ux npumenenus (I1K-3); BmageHnem miaHupoBaHus SKc-
nepuMeHTa, oOpaboOTKM M TpeAcTaBieHUs ModydeHHBIX pe3ynabTatoB (I1K-10); roroBHOCTBIO
UCIIOJIb30BaTh COBpEeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUU B CBOEH MpOo(ecCHOHAIbHOM 00-
JaCTH, B TOM 4KcIIe 0a3bl JAHHBIX U MMAKEThI MPpUKIafHbIX porpamm ([TK-11);
3Hams: OCHOBHBIE IPUHIUIIBI OPraHU3aUU OUOTEXHOJIOTUYECKOTO MMPOU3BOICTBA MUIIEBBIX
IPOJYKTOB, €T0 UEPAPXUUECKYIO CTPYKTYPY, METOBI OLEHKH 3()(hEeKTHBHOCTH MPOU3BO/ICTBA;
MPUHLMIIAATIBHYI0 CXeMy OMOTEXHOJOTHYECKOr0 MPOU3BOJCTBA;  HKOHOMHYECKHUE KPUTEPUU
ONTUMU3AIMH TPOU3BOJICTBA; OCHOBBI MUILEBOM OMOTEXHOJIOTHH, OCHOBHBIE €¢ 00BEKTHI U Me-
TOJbI pabOThI C HUMU; OMOXUMUYECKUE, XUMUYECKUE U (PU3UKO-XUMUYECKHUE MPOLIECCHI, TPOTe-
Kaolllie B OMOpeaKTopax U Ha CTaJusX 1epepadOTKH, CBA3aHHBIX C BBIICICHUEM U OUUCTKON
[EJIEBOTI0 MPOJYKTA MUIIEBOT0 Ha3HAUEHUS; 3aKOHOMEPHOCTH KMHETUKH POCTa MUKPOOPTraHU3-
MOB U 00pa3oBaHMsI MPOAYKTOB METa00IM3Ma; METO/IbI KYJIbTUBUPOBAHUS HA PA3TUYHBIX ITHTA-
TEJbHBIX CPEIAX, COACPKAIIUX KOMIIOHEHTHI PACTUTENBHOTO MIIH KHUBOTHOTO MPOUCXO0XKICHUS;
Ymemw: ocymiecTBIATh KOHTPOJIb COAEPIKAHUS LIETIEBOIO KOMIIOHEHTA B MOJIYNIPOIYKTaX, MOJIY-
YaeMbIX Ha OTJICIbHBIX TEXHOJOTHUYECKHUX CTAIUAX; MPOBOIUTH 00PabOTKY pe3ybTaToB U3Me-
peHuil ¢ UCII0JIb30BAHWEM NTAKETOB MPUKIIAIHBIX IPOTPAMM; UCIIOJIb30BATh CTAHAAPTHI U APYTUe
HOPMAaTUBHBIE JOKYMEHTHI [P OLIEHKE, KOHTPOJIE KayecTBa U CePTU(PHUKAIINH ChIPbs U TPOIYK-
[IUH; OTIPEACTISTH ApPaMETPBI CHIPhS U MPOAYKIMH MTPHU UX CEPTUPHUKAINN; BEIOPATh PalliOHAIb-
HYIO CXeéMy OMOTEXHOJOTUYECKOr0 MTPOU3BOJICTBA 3aJaHHOTO MPOYKTA, OLIEHUBATH TEXHOJIOTH-
4eCKy0 3 PEKTUBHOCTH MPOU3BOJICTBA,

Braoemw: MeronaMu OYMCTKH M CTEPUIIM3AIMU BO3AyXa, KOHCTPYUPOBAHHS M CTEPUIIH3ALUU
MUTATENbHBIX CPENl; METOAAMU MPOBEACHUS CTAHIAPTHBIX UCIBITAHUM MO OIPEEIICHUIO MOKa3a-
Tene (PU3NKO-XUMHUUYECKUX CBOMCTB CBHIPhSl U MPOIYKIIMH; METOJAMU TEXHUUYECKOTO KOHTPOJIS
10 COOJIIOACHUIO TEXHOJIOTMYECKOM JUCHMIUIMHBI B YCIIOBUSAX JEHCTBYIOIIEro OMOTEXHOJIOTnYe-
CKOTO IMPOW3BOJCTBA; METOJAMU IUIAHUPOBAHUS, MPOBEACHUS M O0OpaOOTKU OMOTEXHOJIOTHYe-
CKHX 3KCIIEPUMEHTOB.

3 Kpartkoe coaepxanne JUCHMIIIMHBI

Beseoenue. CoBpeMeHHOE COCTOSIHUE MUIIEBON OMOTEXHOIOTHH.

Mooyns 1. Buomexnonozuueckoe npou3e00Cmeo 6eujecme U cOCOUHEHUll, UCNnOab3YeMbIX 6
nuuieeoit npomvtuinennocmu. IIuessie KUCIOTH (JIMMOHHAS, MOJIOYHAs!, YKCyCHas). AMUHO-
KHUCIJIOTHL. JInmuapl. Buramunsl. @epMeHTHBIE TpeniapaTsl. buoMacca MUKpOOPraHM3MOB KaK MC-
TOYHHK Oenka. MUKpOOpPraHU3MBbl, HCIOIb3yEeMbIEe B IUILEBOW MPOMBIIUIEHHOCTH. XJiebonekap-
HBIE JPOXOKU M MX 3Kcneprtusa. [lumessle 106aBKu, mosydyaeMble OMOTEXHOJIOTHUYECKUM MTyTEM
(MTOAKMCIUTENH, YCUIIUTENN BKYCa, apOMAaTU3aTOPbl, KPACUTEIH, 3aryCTUTEIH U Jp.).

Mooyne 2. Iluwesana duomexnonocus npooyKmoe u3 Colpbsa HCUGOMHO20 U PACMUMENbHO20
npoucxoxncoenusn. MoiouHble MPOAYKTHl M MX KiacCU(UKalKsg B 3aBUCUMOCTH OT HCIOJIb3Yye-
MBIX 3akBacok. [Iporecchl, nmporekaromue npu GepMeHTanuu Moiaoka. MUKpOOPraHU3MbI, BXO-
JSIIMe B COCTaB 3akBacoK. DyHKIMOHANbHAS poiib OakTepuid. budunonponykrsl. buorexnomo-
TMYECKHE MPOLECCHl B MPOU3BOICTBE MSCHBIX U PHIOHBIX MPOAYKTOB. [InieBas OMOTEXHOIOTHS
IPOAYKTOB U3 CBIPbsSl PACTUTENILHOTO MPOUCXO0XKAeHus. bponunbHbie mponsBoacTBa. [TuBoBape-
Hue. OcCOOEHHOCTH MPOU3BOJICTBA PA3IUYHBIX CIIUPTOCOEPKAIINX MPOAYKTOB. XiieOOoeUeHHe.
[Tpon3BoCTBO (PPYKTOBBIX COKOB. MUKPOMHIIETHI B MPOU3BOJICTBE MPOAYKTOB PACTUTEIBHOTO
MIPOUCXOXKICHHUS.

Mooyne 3. Hoevie popmur 0enkoeoii nuwju. benok Kak cblpbe Uisi TPOU3BOACTBA HOBBIX
¢dopM mumu. OCHOBHbIE KPUTEPHHM KadecTBa MHUINEBOro Oenka. DyHKIMOHAIbHBIE CBOWCTBA
6enka (pacTBOPUMOCTb U TejeoOpasyromue cBoicTBa). Ilonydenne numenBoro 6enka. AHTUIIN-
TaTeJIbHbIE KOMIIOHEHTHI OENKOBOTO ChIpbs. BbIOOp palyoHanbHOW TEXHOJOTHUHU BbIACIEHUS
6enka. benku 6060B cou, OETKOBBIE M30JIATHI U3 LIPOTA CEMSH MOACOIHEYHUKA. [ pubbI Kak Hc-
ToYHUK Oenka. OCHOBHBIE MPOIIECCHI MepepaboTku Oenka B HOBBIE (opMbl Tuiu. Pecypcocoe-
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peraroliye TEXHOJIOIMH KOMIUIEKCHON IepepabOoTKH JINCTOCTEOEIbHON OMOMACCHhI CESIHBIX TPaB U
JIPYTUX BUJIOB PACTUTEIBLHOIO ChIpbs. [IpMHIMIIBI KOHCTPYUPOBAHUS MUILEBBIX IPOAYKTOB C 3a-
JAHHBIMM Ka4eCTBEHHBIMHU XapakTepucTukamu. KoMOMHMpOBaHHBIE NUILEBbIE MPOLYKThl. Me-
JKIYHAPOJHBIE CTAHAAPTHI U COBPEMEHHBIC HAIPABIICHUS Pa3BUTHS YIIPaBJICHUS KayeCcTBOM. Bo-
IpOChl OMOJIOrMYecKor 0€30MacHOCTH, KOHTPOJsl KauecTBa, CTAHJAPTU3ALMM U CepTUPHUKALIMU

MMPOAOBOJIbCTBCHHOI'O ChIPbA.

4. O0beéM yueOHOM TUCHUILIUHBI

B 3ayeTHBIX B akanem.
Bunet yueGHoI paboTh €IUHUIAX gacax
O0mas TPyA0eMKOCTb JMCIUILIMHBI 110 Y4eOHOMY IIaAHY 4,0 144
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHS: 0,44 16
Jlexruu (JIek) 0,22 8
Jlaboparopusie 3ansaTus (I13) 0,22 8
CamocrositesnbHas padora (CP): 3,44 124
CaMocTosTeIbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 3,44 123,8
KoHTakTHas camocTosTenbHas pabora 0,2
Buabl KOHTpOJISI:
3auyer: 0,11 4
KonTrakTHasi padoTa — NPOMEKYTOYHAS aTTeCTANMS - -
I[MoaroroBka K IK3amMeHy -
B 3auernsix | B actpon.
Bunsl yueOHoI paboThI €AMHUIIAaX qacax
OO01mast Tpy10eMKOCTb IMCUMILIUHBI 0 Y4eOHOMY IJIAHY 4,0 108
KonTakTHast padoTa - ay1MTOPHbIE 3aHATHS: 0,44 12
Jlexmum (Jlek) 0,22 6
Jlab6opatopusie 3anstus (113) 0,22 6
CamocrositesnbHas padora (CP): 3,44 93
CaMocCTOATENBHOE U3YUEHUE PA3AEIOB TUCIUIUINHBI 3,44 92,85
KoHnTtakTHas camocTosaTenbHas pabota 0,15
Buabl kouTpoOJIA:
3ayder: 0,11 3

KonTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTALUs

IHoaroroBka K 3k3amMeHy

AHHOTaNuUs padoyeil MPOorpaMmal AUCHUIIMHBI «OCHOBBI TOKCHKOJIOT UM

(b1.B./1B.05.02)
1 Heap aucuuniuubl «OCHOBBI TOKCHKOJIOTHH

DKOJIOTUYECKOTO MOHUTOPUHTA, c NENCTBYIOLIEH
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O3HAKOMHUTL CTYACHTOB,
OCHOBHBIMH TMOHSTUSIMU TOKCUKOJIOTHH U IKOTOKCHUKOJIOTHUH, C CUCTEMOUN pa3paOdOTKH, KOHTPOJIS
U MCETOJAaMH OINPEACTICHUA TUTHCHHYCCKUX HOPMATUBOB, CUCTEMOU U METOAAMH DJBKOJIOTO-
TOKCUKOJIOTUYECKOW OIICHKH OOBEKTOB XO3SMCTBEHHOM JEATEILHOCTH YEJIOBEKa, OCHOBAMH
CHCTEMOM,

3aKOHOIATEILHON
MPUPOIOOXPAHHBIMU HOpMaMH U TipaBmiaMu. OcOOCHHOE BHUMAHHUE YIENSIETCsl PACCMOTPEHUIO
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9KOJIOTOTOKCHUKOJIOIMUYECKUX 0COOEHHOCTENH OMOTEXHOIOTHUYECKUX MPOU3BOJICTB.

2. B pe3yabrare uzydeHusi IMCUMILIMHBI 00y4alomMiica Mo mMporpamMme 0akajaB-
pHuaTa J0JKeH: 0o0J1anaTh CIEAYIOIUMU KOMIIETEHIUSMU: TOTOBHOCTBIO OLICHMBATh TEXHHUYE-
CKHE CPE/ICTBA M TEXHOJIOTHH C YYETOM 3KOJIOTHYECKUX mocieacTBui ux npumenenus (ITK-3);
BJIaJICHHEM IUIAHUPOBAHUS SKCIIEPUMEHTA, 00OpaOOTKH M MPEACTABICHUS OTYYESHHBIX PE3yJIbTa-
ToB (I1K-10); rOTOBHOCTBIO HCIOIB30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU B CBO-
eil nmpodeccroHabHOM 001aCTH, B TOM YKCie 0a3bl JaHHBIX U MAKEThl MPUKIATHBIX MPOrpaMm
(TIK-11).
3namb: UCTOYHUKYU IOSBJICHMSI NOTEHUMAIbHO TOKCUYHBIX BEIIECTB B OKpYXAalOIIEW Cpele;
MyTU MOCTYIUICHUS TOKCUHHBIX BEIIECTB B OPraHU3MBbI; MOHATHSA: KCEHOOMOTUK, HAHOYACTHIIBI,
J103bl, KOHIIEHTPAIIUU, TOKCUYECKUH 3(PpdeKT, mpeeapbHo T0MyCTUMbIE KOHIICHTPALMU; OCHOBHBIE
TPYNOIbl 3arps3HUTENEH, MYTH UX MUTpalUU, TpaHCHOpPMAIMU M HAKOIUJICHHS] B SKOCHUCTEMaX;
MEXaHU3MBbl BO3JICHCTBUS (PAKTOPOB Cpebl HA OPTaHU3M M NPEAEIBI €ro YCTOWYMBOCTH; MyTH
aJanTaldd K CTPECCOPHBIM BO3ACHCTBUSIM Cpelbl; OCOOEHHOCTH BIIMSHUSA 3arpsA3HEHUN
Pa3IMYHON MPHUPOJIBI HA OT/AEIbHBIE OPraHU3MbI U OMOIICHO3bI, HA OPTraHU3M YEJIOBEKA.

Ymems: camocTosATenbHO paboTaTh C JIUTEPATYpoOd Juis MOMCKa MHPOpMAaUU 00 OTIENbHBIX
OIpeENICHUsAX, HOHITUAX U TEPMUHAX, OOBSCHEHUS UX MPUMEHEHHS B IPAKTUUECKUX CUTYyallU-
AX, PELICHUS] TEOPETUUECKUX U MPAKTUYECKUX THUIIOBBIX U CUCTEMHBIX 33]ay, CBSI3aHHbBIX C IIPO-
(eccroHaNbHON J1EATENbHOCTHIO; OCYLIECTBIIATh IOUCK MHPOPMAIUU O NOTEHIUAIBHBIX PUCKAX
IpU MPOU3BOJICTBE M MCIOJb30BAaHUU PA3JIMYHBIX MAaTEpPUAIOB, B TOM YHUCJIE HAHOYACTHI], B
IPOMBIIIIEHHOCTH U OBITY; MCIOJb30BaTh OCHOBBI TOKCHKOJIOTMYECKOIO HOPMHUPOBAHUS; IPO-
BOJIUTH aHAIM3 OCHOBHBIX METOAMK JI€TEKIIMA TOKCHKAHTOB B OMOOOBEKTaxX

Braoemyw: - MeronamMu KaueCTBEHHOTO M KOJMYECTBEHHOIO OLIEHMBAHUS PHUCKa JJIS 37J0POBbS
HACeJIeHUs MIPH 3arps3HEHUH 0ObEKTOB OKPYXKAIOIIEeH cpeibl; HaBbIKaMu paboThl ¢ HAYYHOM, Ha-
YYHO-TEXHUYECKOM U MAaTECHTHOW JIUTEPATYPOH, a TAKKE IOMCKOM HMHTEPHET-PECYPCOB IO BO-
npocam O1o- U HaHOOE30IMaCHOCTH.

3 Kparkoe coaepkanue 1y CHUIITHHBI

Beedenue. Jxonornueckasi TOKCUKOJIOTUS KaK MEXIUCLUIUIMHAPHOE HAYYHOE HAIpaBJie-
Hue. BO3HUKHOBEHHE M OCHOBHBIE ATalbl CTAHOBJIEHUS 3KOTOKCHUKOJOTMHM KaK Hay4HOrO Ha-
npasiieHus. [Ipenqmer u 3a1auu 5KOTOKCUKOJIOTHH.

Mooyns 1. Akymanusayua npoodaemvt 63aUMOOMHOUIEHUTL (UEN06EK — OKPYIHCAIOUW A
cpeoa» na coepemennom mane pazeumusn. Cucmemuulii HOOX00 K AHANU3Y IMUX 63AUMOON -
HOweHnui.

1.1. Bosodeiicmgue xumuuecko2o u QU3ULECKO20 3A2PA3HEHUs HA NPUPOOHblE CPEObl.
BausiHue aHTponoreHHsIx (pakTopoB Ha Ouochepy U 340poBbe HaceneHHs. MI3MeHeHne cBoicTB
OCHOBHBIX 3JIEMEHTOB OHOCQEpHI, MOHATHE "IKOJIIOTHYECKUX JIOBYIIEK". OCHOBHBIE THIIBI BpE/-
HBIX BO3JICHCTBUI HAa OHONOTHYECKHE OOBEKTHI.

1.2. Hanpaenenusi 95KOMOoKCUKON02UU U KPY2 peulaemblx 3a0ay

IIpoMbIleHHAas1, YKOJIOTUYECKAss M TMTMEHWYecKas Tokcukosorus. Ilonarusa: BpenHoe
BEIIECTBO, TOKCHYECKOE BozaeicTBUE U Ap. Crneuuduueckoe U Hecnenuduueckoe eHCTBUE
BPE/IHBIX BEIECTB.

Mooyns 2. Ocnoenbie noHAmMUA U ONPede1eHUs IKOMOKCUKOI02UU

2.1. Dkonoeuueckue acnekmsl 3acpsizHenus OKpyxcarowel cpeovl. Kiaccugurkayus
3aepA3HeHUli N0 UCTNOYHUKAM U YOPMAM.

OcHoBHblE THNBI KiIaccuUKAUA BpeAHBIX BeEIIeCTB U oTpaBieHuil. OcTpeie H
XpoHu4eckre oTpasiieHus. CrenuaibHble BUABI JEHCTBHSA SKOTOKCHMKAHTOB: KaHLEPOI€HHOE,
MyTareHHoe, TepaTOoreHHoe, 3MOpHOTOKCHYeckoe. BiusHHMEe Ha UMMYHHYIO CHCTEMY U
YCTOMYUBOCTD K MH(EKIIHH.

2.2.  Ilapamempovr  mokcuxomempuu.  OcCHOBHble  3aKOHOMEpHOCMU. Y POBHHU
OMOJIOTHYECKOTO BO3JICMCTBUS U CUCTEMbl TOKCHKOJIOTMYECKHX XapakTepucTHk. KoHuemnmus
MOPOTOBOCTH BO3JEHCTBUS BpenHoro BemniectBa. Koadduuument 3amaca. Kymymsiius BpeaHbIxX
BemecTB. Koadduuument kymynsanuu. Agantanus U1 KOMIEHCAIMs TPU BO3JACHCTBUU BPEIHBIX
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BeniecTB. [IpuBbikanue. CencuOunuzanus. AJAUTUBHOCTh, CHHEPTU3M U aHTarOHU3M IPU
COBMECTHOM JICHCTBHH BPEIHBIX (PAKTOPOB OKPYKAIOIIEH CPE/IbI.

2.3. OcHogHble sxomokcuxanmol. MUKOTOKCUHBL. AdrnaTokcuHbl. BkycoapomaTnueckue
no0aBku. XaeOoneKapHble YTyYIIUTEIH. AHTHOKUCIUTEIH (aHTHOKCUIAHTHI).

24,  Qusuxo-xumuuyeckue  OCHOBbl  MOKCUYECKO20  BO30€UCMEUs  HAHOYACHUY.
Conocmasnenue pasmepos u maccvl ¢ Opy2umMu 00beKmMamu, MOJEKVIAPHbIMU U KIeMmOYHbIMU
cmpykmypamu. Pacnpocmpanennvle munvl mexHO2eHHbIX HAHOYACMUY U UX HpUMEHEHUe.
OU3NKO-XMMUUECKUE CBOMCTBA HAHOMATEPHAJIOB: pa3Mep HAHOYACTHI, HX CTPYKTypa,
XapaKTepUCTHKA OBEPXHOCTU HaHOYAcTULl. B3aumozeiicTBre ¢ 6M0I0rn4ecKUMHU 00BEKTaMHU.

Mooyns 3. IKkon1020-2uzuenuueckoe Hopmuposanue

31 Okonocuueckas OuacHocmukd, OUOUHOUKAYUS U IKOIOSUHECKUL MOHUMOPUHE.
OcCHOBHBIE KPHUTEPUHU SKOJIOTO-TUTHEHUYECKOTO0 HOPMUPOBaHUA. VICTOUHHUKHM MOCTYIUICHUS
3arps3HSIONIMX BEIIECTB B MPHUPOJHBIE cpeAbl. METOIbl OLIEHKH, MPEAC/IbHbIC BEIIUYUHBI.
Dkonoruyeckue HOpMaTuBbl. HopMaTuBHBIC JOKYMEHTBI. DKOJIOTHUECKU MOHUTOPHUHT.

32, Oyenxa eo30eiicmeusi Ha okpydcaiowyio cpedy (OBOC). OcHOBHBIC 3aaayi.
Hayunas, 3akoHonatenbHas 1 HopMmaTuBHas 6aza OBOC. CtpykTypa u cofepxaHue.

33 Tocyoapcmeennas sxonoeuveckas sxcnepmusa. OcHOBHBIE 3amaun. CTpyKTypa.
Copepxanne uHGOPMAIUU JUIS DKOJOTUYECKOTO OOOCHOBAaHUS XO3SHUCTBEHHOW H HWHOMU
JIeATEeTbHOCTH. 3aKOHOJATEIbHBIC aKThl U HOPMATUBHBIE JOKYMEHTHI.

Mooynb 4. IKonoz0-2ucuenuueckue npoonemvl OUOMEXHONOZUUECKUX NPOU3IEOOCHE.
"buonoruueckuir ¢akrop". Ero xapakrepuctuka. OCHOBHBIE HWCTOYHMKU TOCTYILJICHUS
3arps3HSAIONIMX BEIIECTB. DKOJOTMUECKIE HOPMATHUBBI U HOPMATUBHBIE JOKYMEHTHI.

4. O0bEM yueOHOI JTUCHUIIIHHBI

B 3aueTHBIX B akanem.

Bunel yue6HOI paboThI eAMHULAX yacax
OO0mas TPyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,44 16
Jlexruu (JIek) 0,22 8
Jlaboparopusie 3ansaTus (I13) 0,22 8
CamocrositenbHas padora (CP): 3,44 124
CamocrosTenbHOE U3Yd9eHUE Pa3eNioB JUCIUTUTHHBL 3,44 123,8
KonrtakTHas camocrosiTenbHas pabota 0,2
Buabl kouTpoOJIA:
3ayger: 0,11 4

KonrakTHas paboTa — npoMe:KyTO4YHasi aTTeCTalUs - -
IoaroroBka K dK3amMeHy -

B 3auernsix | B actpon.

Buapl yue6HOI paboTh eJUHUIIAX gacax
OO0mas Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY IIaHY 4,0 108
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHUS: 0,44 12
Jlexmuu (JIek) 0,22 6
JlaGopatopusie 3ansatus (I13) 0,22 6
CamocrositebHas padora (CP): 3,44 93
CaMocCTOsATENBHOE U3YUYEHUE PA3AEIOB TUCHUIIINHBI 3,44 92,85
KonraktHas camoctosiTenbHas pabota 0,15
Buabl koHTpOJIA:
3auer: 0,11 3

KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTalus - -
IHoaroroBka K 3K3amMeHy -
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AHHOTanus padoyeil mporpaMmmbl JUCUUILIMHBI «[IpakTHKYM 10 0CHOBaAM OMOTEXHOJIO-
run» (b1.B.[1B.06.01)

1 Hear aucuumiauHbl "OCHOBBI OHWOTEXHOJOTHH" - 1daTh CTYIAEHTY IICJIOCTHBIC
MIPEJICTABICHUSI O COBPEMEHHOM COCTOSIHUM W TIEPCIIEKTHBAX PAa3BUTHUS OMOTEXHOJIOTHH Kak
HallpaBJ€HUsT HAy4YHOM M IPAKTUYECKOM JEATEIbHOCTHM YEJIOBEKa, OCHOBAHHOM Ha
UCIIOJIb30BAHUN OHMOTEXHOJIIOTUYECKUX OOBEKTOB (KJIETOK MHUKPOOPTraHU3MOB, PACTCHHIA,
JKUBOTHBIX U T.I.) WJIK MOJEKYyNl (HYKJIEHMHOBBIX KHCJIOT, O€IKOB-()EpMEHTOB, YIJIEBOJOB,
JUNUJI0B B WHIUBUIYAJIbHOM BHJE€ WM B BHUJE HUX CMECH, KOMIUIEKCOB M TMp.) A
UCIIOJIb30BAaHUs B MPOMBIIIJIEHHOM IPOU3BOJICTBE, 3APABOOXPAHEHUH, SKOJIOTUYECKOMN 3allMTe.
[Ipu sTOM mpeamonaraeTcsi, YTO CTYACHTH HMEIT (YHIAMEHTAIbHYIO TOJTOTOBKY IO
TEOPETUUECKUM pa3fiesiaM XUMHH, OMOXUMHUH, 001ell OUONIOruu U MUKPOOUOJIOTUH, OCHOBHBIM
mpoleccaM H arnmaparaM XUMHYECKON 1 OMOXUMUYECKON TEXHOIOTHH.

2. B pe3yabrare udydeHHusi JMCUMILIMHBI 00y4alomMiica Mo mporpamMme 0akajiaB-
puaTa J0JiKeH: 00JalaTh CIEAYIOIUMU KOMIIETEHIIUSIMU: TOTOBHOCTBIO OIICHHBATh TEXHUYE-
CKHE CPEJICTBA M TEXHOJIOTHU C YUYETOM DKOJOTHUECKUX mocieacTBuii ux npumenenus (I1K-3);
CIIOCOOHOCTBIO PadOTaTh C HAYYHO-TEXHUYECKON HMH(pOpMAIMel, UCIIOIb30BaTh OTEUECTBEHHBIIM
U 3apyOCIKHBIN ONBIT B podeccruonanbHol aesrenbHocTh ([TK-8); BiameHneM oCHOBHBIMU Me-
TOJaMU W TpPUEMaMH TPOBENECHUSI IKCIEPUMEHTANbHBIX HCCIIEIOBaHUI B CBOeil mpodeccuo-
HAJIBHON 007aCcTH; CIIOCOOHOCTHIO MPOBOJNTH CTAHJAPTHHIC M CEPTU(UKANMOHHBIC UCITBITAHUS
CBIPbsI, TOTOBOM MPOIYKIUHU U TeXHOJIOrHYecKkuX mporeccoB (ITK-9);
3name: OCHOBHBIC TIPHUHIIMIIBI OpPTaHHW3AIlMM OMOTEXHOJIOTHMYECKOTO IPOM3BOJICTBA, €TI0
UEPAPXUUECKYIO CTPYKTYPY, METO/ABI OIIeHKU 3(h(PEKTUBHOCTU MPOU3BOACTBA; TPUHIIUIIUATHHYIO
CXeMy OHOTEXHOJIOTUYECKOTO IPOU3BOJICTBA; JKOHOMHUYECKHEC KPUTCPUU ONTUMHU3ALNN
MPOU3BOJICTBA;  OCOOEGHHOCTH  MOJEIHUPOBAHUS,  MACIITAOMpPOBAaHUS U  ONTUMHU3ALUU
OMOTEXHOJIOTHYECKUX CXEM U IPOILIECCOB; OCHOBBI OMOTEXHOJIOTHH, OCHOBHBIE OMOOOBEKTHI U
METOABl pabOThl ¢ HUMH; OMOXMMUYECKHE, XUMHYECKHE U (U3UKO-XMMHYECKHE MPOLECCHI
MpoTeKalolMe B OHOpeakTopax W Ha CTaausix Mepepad0TKH, CBSI3aHHBIX C BBIJCICHHEM U
OUMCTKOM 1EJIEBOr0 MPOAYKTA; 3aKOHOMEPHOCTM KHUHETUKM pOCTa MHUKPOOPTraHU3MOB H
o0pa3oBaHHUs NPOAYKTOB METa0OIM3Ma; MOJENINW pocTa W 00pa3oBaHUS IMPOIYKTOB; METOIbI
KYJIbTUBHPOBAHMS; OCHOBBI SH3UMOJIOTMH, METOABl MMMOOMIM3AIHNK (DEPMEHTOB U KIETOK,
MPUHIMIIBI UMMYHHOTO aHAIN3a; BaXHEUIIHE MPOU3BOJCTBA MPOMBIIIICHHOW, METUIIMTHCKOM,
CEJIbCKOXO3SUCTBEHHOM,  JKOJOTHYECKONH  OMOTEXHOJOTHH, OWOHAHOTEXHOJOTHH;  POJH
COBPEMEHHON OMOTEXHOJIOTHU B PA3BUTHH COBPEMEHHOUW HYHEPTreTUKHU, TEXHOJOTUM BBIICIICHUS
METAJNIOB U3 PY/I, JIETKOW MPOMBIILIEHHOCTH.

Ymems: ocymecTBIsATh KyJIbTUBUPOBAHIE MUKPOOPTAaHU3MOB B a3pOOHBIX U aHAIPOOHBIX YCIIO-
BUSAX B J1a00OpaTOpuu; BBIACTATH MPOIYKTHl META00IM3Ma U3 KYJIbTYpPaIbHON KHUIKOCTH U KJe-
TOK MPOAYIEHTAa METOAaMHU IKCTPAKIINH, OCAXKICHUS, MOHHOTO OOMEHA U YJIbTPAKOHIICHTPHUPO-
BaHMSI; OCYLIECTBIIATh KOHTPOJIb COJAEPKAHMS LIEJIEBOTO KOMIIOHEHTAa B MOJYNPOAYKTaX, MOJY-
YaeMbIX Ha OTJCJIBHBIX TEXHOJIOTHYECKUX CTAUAX; MPOBOIUTH 00paOOTKY pe3yiIbTaTOB HU3MeE-
pEHUl C UCIOJIb30BAaHUEM MMAKETOB MPUKJIAHBIX MPOrPaMM; UCIOJIb30BATh CTAHIAPTHI U JPYTrUe
HOPMATHBHBIE JOKYMEHTHI TIPU OIIEHKE, KOHTPOJIE KauecTBa U CEPTU(UKAIINU CHIPhS U MPOAYK-
[[UU; OMPENENATh MapaMeTphbl ChIPhS U MPOAYKIUU MPU UX cepTUduKanmu;, BbIOpaTh pamuo-
HaJBHYIO CXeMYy OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA 3aJaHHOTO MPOAYKTa, OIEHUBATh TEXHO-
JOTUYECKYI0 3()(HEeKTHBHOCTH TPOU3BOICTBA.

Braoems: MeTogamMu OYHMCTKHM W CTEPWIM3AIMH BO3/yXa, KOHCTPYHPOBAHUS U CTEPUIIH3AINHI
MUTATEIbHBIX CPEJl; METOJAaMU MPOBEAEHUS CTAHAAPTHBIX UCIBITAHUM 1O ONPEAEIICHUIO MTOKa3a-
Tenel (PU3NKO-XUMHUYECKUX CBOMCTB CHIPbSI U MPOAYKIIMH; METOAAMH TEXHUYECKOTO KOHTPOJISI
M0 COOTIOICHUIO TEXHOJIOTMUYECKOHN JUCIHUILTUHBI B YCIOBUSAX JEHCTBYIOIIET0 OMOTEXHOIOTHYE-
CKOTO TIPOM3BOJICTBA; METOJAMH IIJIAHUPOBAHUS, MPOBEACHHUS W 00paOOTKM OMOTEXHOJOTHYE-
CKHMX JKCIIEPUMEHTOB.
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3 Kpartkoe conep:xanue JMCIHUIIIHHbI

Hcnonb3oBanue komiuiekca O9BM — depmenTep Ay u3ydeHus mporeccoB onocunresa. KynbTu-
BHUPOBAHME JPOAOKEN HA MUTATEIbHBIX Cpelax, COAEpIKalIUX YIJIEBOJHbIE dKCTpaKThl. Mcmoib-
30BaHUE JKHPOBBIX OTXOJOB MsCONEpepabOTKH B KauyecTBE ChIPbs Uil MOJIydeHUs OeIKOBOI
KOpMOBOM  go0aBku. Perymsimust cuHTe3a OSK30reHHBIX (epmeHToB. [lomyuenue 6-
AMUHOTICHULIUJUIAHOBOM KHCIOTHI TUIPOIU30M OCH3UINCHUIIMUTMHALIUIIA3bl, UMMOOUIIN30BaH-
HOU B MOJIMAKPUJIAMHIHBIN Telb. Brienenne noimppykTo3aHOB U3 PACTUTEILHOTO ChIPhS. DKC-
TPaKIMOHHOE W3BJIEYCHHE JIMMUI0B U3 Ouomaccel. KommuiekcHas nepepaboTka MUKPOOHOTO ChI-
pbsl C TIOJyYCHUEM TPOITYKTOB OEIKOBOW M HYKJICOTHIHOU mpupoabl. [lomyueHne KOHIEHTpaTa
Oenka u3 coeBbIx 0000B. [lomydenue koHIeHTpara Oenka u3 coeBbiXx 0000B. OCHOBBI HMMYHO-
XUMHUYECKMX METOJIOB MCCIEIOBAHMS HA NMPUMEPE PEAKLUI arrlOTMHALWK U MPELUNUTALUY.
Peakuus cBsa3bpiBaHus kKomiuieMeHTa. OCHOBBI MUKPOOHOJIOITMYECKOTO KOHTPOJISI OMOTEXHOIOTH -
YECKUX MPOU3BOACTB. AHAJIU3 COCTaBa MUKPOOHON KOPMOBOIT OMOMACCHI.

4. O0beM yueOHOM TUCHUTIHHBI

B 3aueTHBIX B akanem.

Bunpl yueOHoI paboThI CMHHIIAX qacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY IIaHy 4,0 144
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,39 14
Jlexruu (JIek) 0,0 0
Jlaboparopusie 3ansaTus (I13) 0,39 14
CamocrositesbHasi padora (CP): 3,5 126
CamocrosTenbHOE U3Yd9eHUE Pa3aesioB JUCIUTUTHHBL 3,5 23,8
KoHTakTHas camocTosTenbHas pabota 0,2
Buabl KOHTpOJIS:
3auyer: 0,11 4

KonrakTHas padora — npoMe:KyToOYHasi aTTecTanus - -
IoaroroBka K dK3amMeHy -

B 3auernsix | B actpon.

Bupr yue6HOI paboThI eJUHUIIAX gacax
OO0mas Tpy10eMKOCTb JIMCHUILIUHBI 110 Y4eOHOMY IJIaHY 4,0 108

KonTtakTHas padoTa - ay1uTOpPHbIE 3aHATHA: 0,39 10,5
Jlexruu (JIek) 0,0 0

Jlaboparopusie 3ansaTus (I13) 0,39 10,5

CamocrositeabHas padora (CP): 3,5 94,5

CamocrosaTenbHOE U3YYeHUE Pa3eNioB JUCIATUTHHBI 3,5 94,35

KonrtakTHas camocrosiTenbHas paboTa 0,15

Buabl koHTpOJIA:

3auer: 0,11 3

KonTakTHas paboTa — mpoMe:KyTO4YHAasi aTTeCTAlUs - -
IHoaroroBka K 3K3amMeHy -

AHHOTaNUs padoyeil MPorpaMmal JUCHUIIMHBI «MeToabl Bblie1eHus U 0uucTKH BAB»
(b1.B./1B.06.02)

1 Heap AMCHMILVIMHBI — PACIIMPUTHh UMEIOIINECS Y CTY/I€HTOB 3HAHUS B 00JIaCTH XUMHHU
npupoaHbiX BAB u naTe TeopeTnueckue U NPAKTUUECKHE 3HAHMS 110 METOJAM M TEXHOJOTHSM
nosyueHust BAB 13 pacTuTeNnbHOT0, J)KUBOTHOTO U MUKPOOHOTO CHIPBS.

2. B pe3yabTaTe M3y4yeHUsl TMCHHUILIMHBI 00y4YalIMiics MO mMporpaMMe dakajas-
puaTa 10JKeH: 0071a1aTh CIeIyIOIMMHA KOMIIETEHIIUSIMU: TOTOBHOCTBIO OLIEHUBATh TEXHHUYE-

143



CKHE CPEJICTBA U TEXHOJIOTHH C YYETOM DKOJIOTHYECKHX rocieacTBuil ux npumeHenus (I1K-3);
CHOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHUYECKON MH(OpMAaIMel, HCIIOIb30BaTh OTEUECTBEHHBIH
1 3apyOeHbIN onbIT B ipodeccrnonansHoit aesrenbHocty (I1K-8); BrageHrnemM oCHOBHBIMHU Me-
TOJAMH W TIPHEMaMH TPOBEICHUS SKCIEPHUMEHTAILHBIX HMCCIEJOBaHUN B CBOeH mpodeccuo-
HaJIbHOW 00J1acTH; CIOCOOHOCTBIO MPOBOJUTH CTaHAAPTHBIE U CEPTU(UKALMOHHBIE UCIBITAaHUS
CBIPbsi, TOTOBOM MPOJIYKIIMHU U TeXHOJIOrHueckux mpoueccos ([1K-9);
3namb: HOMEHKJIATYpy MpenapaToB, XUMUYECKYIO PUPOY OMOIOIMYECKH aKTHBHBIX BEILECTB,
CBOWCTBA M aCHEKThl MPUMEHEHHUS MPENapaToB Ha OCHOBE OMOJOTMYECKH AKTUBHBIX BELIECTB;
MmeToAb! BeliesieHus: bBAB U3 pacTuTenbHOro, )XMBOTHOIO U MUKPOOHOTO CHIPBS; METO/bl OUUCT-
ku bAB;
Ymems: ucnonp3oBaTh COBPEMEHHBIE METO/bI AHAIM3a B OLICHKE KayecTBa OMOJIOTMYECKH aK-
TUBHBIX BELIECTB; 000CHOBBIBATH BHIOOP METOAa OUMCTKH BAB rcxoas U3 ero XuMU4ecKoi
OpUPOBI M (PU3UKO-XUMHUUECKUX CBOMCTB.
Brademw: metonamu BoifieneHus 1 ouncTku BAB; HaBbikamMu pa3pabOTKU MPUHIHUITHATBHBIX
CX€EM BbIIeJIeHNUA 1 ouncTKu BAB.
3 Kpartkoe conep:xanue JMCHHUIIMHBI
Beenenue. [lonsatue o Ouonornuecky akTUBHBIX BellecTBax. Mx kimaccuukanys 1 ICTOYHUKI
HOJy4YEHHUS.
Mooynw 1. OcnosHnble Menoobl 6bl0eICHUA DUONOCUYECKU AKMUBHBIX 6eUiEeCE
1.1. dxempazuposanue.
Teoperuueckne OCHOBBI dKcTparupoBanus. OCHOBHBIE (PaKTOPHI, BIMAIONINE HA TIOJHOTY U CKO-
pOCTh 3KcTparupoBanusi. TpeboBaHus K skcTpareHTaM. OCHOBHBIE BUJIbI 3KCTPArupoOBaHUs (Ma-
Heparys, MepKOJISAIHS, PEIEPKOIISIHS, YCKOPEHHAs IpoOHast Malepalisi METOI0M IPOTUBOTOKA,
LUPKYJIALMOHHOE SKCTParMpoBaHUE, HENPEpPhIBHOE NPOTUBOTOYHOE SKCTPArMpOBAaHUE C Iepe-
MEIIMBAaHUEM CBIPbSl M JKCTpPAreHTa, SKCTparupoBaHUE COKMKEHHBIMU Ta3amu). MHTeHcuduxa-
Ul TPOLIECCOB IKCTPArupoBaHUs (SKCTPArMpOBAHUE C MOMOUIbIO POTOPHO-IYJIbCALIMOHHOIO
anmnapara, ¢ IpUMEHEHHEM YJIbTPa3ByKa, ¢ IPUMEHEHUEM AJIEKTPUUYECKUX Pa3psiioB, C UCIOb-
30BaHHMEM 3JIEKTPOIUIA3MOJIUCA U 3JIEKTPOoAHaIn3a). TeXHOIOrus MOITy4YeHHUs SKCTPAKTOB.
1.2. Ilepeconka c 600anvim napom.
OcHOBHbBIE BUJIBI CBIPbS AJIs MOTYYEHUsI S3PUPHBIX Maceal METOJOM MEpPEroHKHU C BOJSHBIM Ha-
poM. TeopeTnueckue OCHOBBI ITpoIECCa MEPErOHKU C BOASHBIM MapoM. AmmapaTypHoe opopm-
JeHue rpoliecca neperonku. HemocraTtku mponecca nomydeHust 3QUPHBIX Maced C MOMOIIBIO
IIEPETOHKH C BOISHBIM IIapOM.
1.3. MeTtoasl oca:xknenusi BAB u3 pactBopos.

OcaxxeHue B M302JEKTPUUECKON ToUke. OCakIeHUE OPraHNYECKUM PACTBOPUTEIIEM.
BeicanuBanue. Kommiekcoob6pazoBaHue.
1.4. BapoMeMOpaHHbIe MeTOAbI

Paznenenne BAB ¢ momouipio MemMOpaH (quain3 M AJIEKTPOJIN3, YIAbTpaUIbTpamus,
00paTHBIN 0CcMOC).
1.5. Boigenenue BAB MeTonomM HOHHOr0 00MeHa
XapakTepuCcTUKAa HOHOOOMEHHBIX CMOJI, UCIOJb3yeMBbIX JUIs BbiieneHus bAB. Copbuus no
KaTHOHOOOMEHHOMY M HOHOOOMEHHOMY MexaHu3My. [ mapodobHas copOIusi.
1.6. MeToasb! moJiy4eHusi BHICOKOOYHINIEHHBIX nMpenapaTtoB BAB.

AncopOrionHo-xpoMartorpagpudeckue  Meronsl. lenb-¢punbrpanua. ['mapodoOnas
xpomatorpadus. Adpdunnas xpomatorpadus. dnexrpodopes. Kpucrannuzanus.
Mooynb 2. Ocobennocmu evioenenus bAB u3z pacmumenbnozo colpvs

OcobenHocTH TPOW3BOJACTBA. Bbigenenne wHauBUIyalbHBIX BAB  (amkamoumos,
(1aBOHOUI0B, CEP/ICUHBIX TTTUKO3UI0B, CTEPOHMIHBIX CAIOHUHOB, CIIM3UCTHIX BOJJOPACTBOPUMBIX
MOJINCaXapuI0B, KYMapUHOB, XPOMOHOB).
Mooynb 3. Ocobennocmu evioenenus bAB u3 scueommnozo colpovs

[ToryueHne OMONIOrMYECKH aKTUBHBIX MTPENapaToB U3 BTOPUUYHOTO KOJIJIAr€HCOIEPIKaIIero

CBIpbsI MACHOM U MTHUIENepepadaThIBatoel MpoMbIlIeHHOCTH. KotareHoBbIe penapaTsl —
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MUIIEBbIE TO0ABKH, TUCIIEPCUU IS TOJTYYEHUs THUIIEBBIX TMOKPBITUN, TUICHOK; OCHOBHBIX M
BCIIOMOTATENbHBIX JIEKAPCTBEHHBIX (OPM ISl MEAMIIMHBI, OMOJOTHYECKH AKTHUBHBIX JT00aBOK
JU1sl KocMeTosioruu. [Ipenaparsl ruarypoHOBOM KHCIIOTHI M3 BTOPUYHOTO CHIPhS MTHIIETIEpepada-
THIBAIOILIEH MPOMBIIIJIEHHOCTH JJII MEIUIIMHBI U KOCMETOJIOTHUU. XapaKTepUCTUKa Ipernaparos,
TEXHUKO-D)KOHOMHUYECKasl OIlEHKAa allbTePHATUBHBIX CIIOCOOOB IOJIy4YEHUs, IMPEUMYIIECTBA H
MEPCIIEKTHBBI METOIOB OMOTEXHOJIOTHH.

[ToyyeHue ropMOHANBHBIX MPENapaToB. XapaKTepUCTUKA TOPMOHAIBHBIX MPENapaToB U3
MOJDKEITYI0YHOH Kenne3bl. UHCYNuH, TumokanH. MeTOo bl TIOyYeHUS! U CIIOCOOBI OYMCTKU UHCY-
nuHa. KoMITJIekCHOE MCIOJIb30BaHUE TTO/KEITYI0YHOM JKEJIE3hI.

[TomyyeHue aMMHOKHUCIOT M3 KE€PaTHHCOJEPKAIIero Chipbs. [lyraMuHOBast KUCIIOTa, TH-
pPO3WH, MUCTHH, UCTeUH. [IpuMeHenne B papmakosoruu, MeIUIMHE, MTUIICBOM U KOCMETHYE-
CKOU MpOoMbINUIeHHOCTH. [lonydeHne Xupypruyeckoro moBHOTO MaTepHaia U3 KUIICYHOTO Chl-
pBAL.

4. O0beM yueOHOM THCHUILTHHBI

B 3aueTHBIX B akanewm.

Buapl yue6HO# paboThI eJUHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY IIaHY 4,0 144
KonTakTHas padoTa - ayIuTOPHbIE 3aHATHS: 0,39 14
Jlexmmm (Jlek) 0,0 0
Jlabopatopusie 3anstus (113) 0,39 14
CamocrositesbHast padora (CP): 3,5 126
CamocrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 3,5 24
KonraktHas camocrositenbHast pabora 0,2
Buabl KoHTpOJIA:
3ayger: 0,11 4

KonTrakTHasi padoTa — NPOMEKYTOYHAS aTTeCTANMS - -
I[MoaroroBka K IK3amMeHy -

B 3aueTHbIxX B acTpos.

Bunst yaeGHOI paboTh SIMHMIIAX qgacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 108
KonrakTHas padora - ayAuTOPHbIE 3aHATHS: 0,39 10,5
Jlextuu (JIek) 0,0 0
Jlaboparopusie 3ansaTus (I13) 0,39 10,5
CamocrositesnbHas padora (CP): 3,5 94,5
CaMocTosTeTbHOE U3YUCHUE PA3ICIIOB IUCITUTUTHHEI 3,5 94,35
KoHnTtakTHas camocTosTenbHas pabota 0,15
Buabl kouTpoJIA:
3ayger: 0,11 3

KonrakTHas padora — mpoMe:KyTO4YHasi aTTeCTAlUs - -
IHoaroroBka K 3K3amMeHy -

AHHoOTauus padoyeii mporpaMMsbl JMCHUILINHBI «[IpakTHKYM 0 MHKPOOHOJIOT I
(b1.B./1B.07.01)

1.Mear aucuunimubl "lIpakTukym mo MukpoOuojoruu" naTh CTYACHTY IIEIIOCTHOE
npescTaBieHne 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS JKUBOW MPUPOJBI, OHMOJIOTHYECKOTO
pPa3HOOOpa3usi JKMBOTO, CTPOCHUM KJIETKH, KaK JJIEMEHTApHOW €IMHUIIBI KHMBOTO, 00 oOMeHe
BEIIIECTB U MPEBPAICHIH YHEPTHH B KJIETKE, 00 0COOCHHOCTSIX MHUKPOOPTAaHH3MOB, KOTOPHIE SIB-
JISTFOTCSI OJTHUMH U3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH, O Pa3HOOOpPa3uHU MPOIIECCOB METa00-
Tu3Ma U OMOCHHTETUYECKUX MPOIIECCOB, 3aKOHOMEPHOCTSIX POCTa U COc00aX KyJIbTUBHPOBAHUS
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MUKpPOOPTraHW3MOB, 00 OCHOBaxX I€HETHMKH MUKPOOPTaHHU3MOB, O METOAaX CENEeKLUHH, O pOJU
MHUKPOOPTaHU3MOB B MIPHUPO/IE, 00 YIaCTUU B KPYTOBOPOTE BELIECTB.

2. B pe3yjabTare H3yueHHMs AUCUHMILIMHBI 00y4Yaloluiicsi Mo mporpaMmme dakajas-
pHaTa JoJIKeH: 00J1aaTh CIEyIOIUMY KOMIIETEHIMSAMU: BJIaJIEHUEM OCHOBHBIMU METOAAMHU U
IpUeMaMU IPOBEIEHUS HKCIIEPUMEHTAJIbHBIX HCCIEAOBaHUN B CBOEl mpodeccHOoHaIbHONU 00-
JacTH; COCOOHOCTBHIO MPOBOJUTH CTAaHIAPTHBIE U CEPTU(MUKAMOHHBIC UCTIBITAHUS CHIPbS, I'O-
TOBOM MPOAYKIMH U TexHonorudeckux mnpoueccoB (IIK-9); Bramenuem maHupoBaHus SKcIie-
puMeHTa, 00pabOTKM M TpeACTaBiIeHUs MOoTydeHHBIX pe3yibraroB (I1IK-10); roToBHOCTBIO HC-
M0JIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJOTHH B CBOEH mpodeccruoHanbHOU obiac-
TH, B TOM 4HCIe 0a3bl JJAaHHBIX U MMaKeThl NPpUKIaHbX mporpamm (ITK-11);
3Hamb: OCHOBHBIE PA3JINYMS KUBBIX U HEKUBBIX CHCTEM; CYIIHOCTb MPOIECCOB, MPOTEKAIOIINX
B OpPraHU3ME M 3aKOHOMEPHOCTH B3aUMOJICHCTBUSI OPraHU3Ma C OKPYXKAIOIIeH cpenoil; ocoOeH-
HOCTU CTPOEHUS KJIETOK MPO- M 3YKAPHOTUYECKUX OPraHU3MOB; 3aKOHOMEPHOCTU POCTa U CIIO-
COOBI KYJIbTUBUPOBAHHUS MHUKPOOPTaHU3MOB; OCOOEHHOCTH METaboIM3Ma MUKPOOPTaHHU3MOB H
TUIIBI OMOJIOTMYECKOT0 OKUCIICHHSI; OCHOBBI T€HETUKU, U3MEHUNBOCTh U OCHOBBI CEIEKIIUUA MHK-
POOPraHu3MOB; POJIb MUKPOOPTaHU3MOB B IIPUPO/IE.

Ymems: moaroTroBUTH HEOOXOIMMYIO TOCYAY U TPHUOOPHI A KYJIbTUBHPOBAHHUS MHKPOOpPra-
HU3MOB U MHUKPOOHMOJOTHYECKOTO KOHTPOJIS; ONPENENSITh O0OCEMEHECHHOCTh OOBEKTOB OKpY-
JKAIoIe cpeibl U TEXHOT€HHBIX MTOTOKOB; pa3paboTaTh PEKUM KYJIbTUBHUPOBAHUS, OCYILIECTBUTh
IPOLECC KYIbTUBUPOBAHUS MHUKPOOPIaHU3MOB B MEPUOJNYECKUX YCIOBMSX U ONPEAEIUThH aK-
TUBHOCTH POCTA; OMPEIEIUTh MUKPOOHBIE KOMIIOHEHTHI OMOLIEH03a NP MUKPOCKOIUPOBAHHH;
BBIIETIUTh U3 0OBEKTOB OKPY)KAIOIIEH Cpelbl MUKPOOPTaHU3MBI C 33JaHHBIMH (PU3UOJIOTUYECKU
CBOMCTBaMH.

Braoems: ocHOBaMH MUKPOOUOJIOTUYECKON TEXHHUKU;

3.Kpartkoe conep:xanue JUCIHHIIHHDI

Mooynw 1. Buonozua npomucmoes. Y CTpoiiCTBO MUKpPOCKONa. MUKPOCKONUSL B CBETJIOM IIOJIE.
Crioco6b1 mpuroToBiieHUs TpenapaToB. Mopdororus 6akTepuii M nuaHodaxktepuii. [IpuroTos-
nenue 6-7 QUKCUPOBAaHHBIX mIpernapaTtoB. MeToasl MUKpocKonuu. Mopdonorus aKkTHHOMHUIIE-
TOB. [IpuroroBieHnne npenapaToB KHUBBIX KJIETOK — pa3jaBiieHHas Karuis. [Ipurorosienue mnpe-
napata "ornedatok". Mopdonorus rpu6os. [IpuroroBnenue mpenaparoB pazJaBieHHas Karuid.
Mopdonorus mpocrerimux. [Ipurotosienue npemnapara "Bucsvas Karmia'" U pa3aaBieHHas Karuis
uHbpy3opun. Mopdosorus oJJHOKIETOUYHbIX Bogopocieil. [Ipurorosienue npenaparos "BUcsdast
U pa3faBiieHHas Karuid" xsopeuisl U 1p. Okpacka 6axrepuii no ['pamy. Onpenenenre pasmepon
KJIETOK JPOXOKEH ¢ MOMOIIBI0O MUKPOMUKpoMmeTpa. OKpacka BKIHOYEHHMH, 3allaCHBIX IUTATEIb-
HBIX BenlecTB. OnpeieneHne KUBbIX U MEPTBBIX KJIETOK METO/I0M OKPaCKH.

Mooyns 2. Pocm u Kyaremueupoeanue mMukpoop2anuzmos. 1101rotoBka nMUTaTeNbHbIX CPEl U
NOCYAbI AJIsl KyJIbTUBUPOBAHUSI MUKPOOPraHU3MOB. TeXHHKa 1MO0CEBA MUKPOOPTaHU3MOB B JKU/I-
KH€ THTaTeNIbHbIE Cpe/bl; Ha MOBEPXHOCTh TBEPABIX Cpel (CKOIleHHas cpena, damku llerpw,
pacceB mmnateneM). CriocoObl KyJIbTUBUPOBaHUS MUKPOOPTaHW3MoB. CHATHE KPUBOI pocTa Npu
INyOMHHOM NEePHOAMYECKOM KYIbTHBHpOBaHMU. OmpezneneHne 3HaUEHHs A pocTa MHUKPOOP-
TaHU3MOB 3JIEMEHTOB NMTATEIbHOW Cpebl. MeToabl OmpeleneHnuss pocTa MUKPOOPTaHHU3MOB:
TypOUIUMETPUUECKUI METO/I; TOJICUET KJIETOK C IMOMOINBIO CYETHOM KaMepbl; MOJCUET JKU3He-
CIIOCOOHOCTH KJIETOK ITyTeM BbICeBa Ha TBepjble cpelbl (MeTo Koxa).

Mooyns 3. Memabonusm mukpoopzanusmos. OnpeneneHue 06CeMEHEHHOCTH BO3/1yXa, BOJIBL, ,
pabounx noBepxHocTel. Brinenenue yncroit kynbrypbl (Meroa Koxa). OmnpeneneHre 4yBCTBH-
TEJIBHOCTU MHKPOOPTaHU3MOB K aHTHOMOTHKaM (MeToJl OyMaKHBIX IUCKOB). [lonyueHue Hako-
MUTEJBHBIX KYJIbTYP MHUKpPOOPTaHU3MOB (5-0 pa3iuyHbIX TPyHI MHUKpPOOPTraHU3MOB), pa3py-
MIAIOLIUX LEJUTI0NI03Y, IeHUTPUPHUKATOPOB, aMMOHU(PHUKATOPOB, a30TdhukcaTopoB. OnpezencHue
AQHTarOHUCTHYECKON aKTUBHOCTH MUKPOOPTaHU3MOB (METO/ IITPUXOB).

Mooyns 4. Ixkonocus mukpoopzanuzmos. MUKpoOHMOIOTHIECKHE METObI HCCIEA0BaHUS 00b-
€KTOB OKpY>KaloIllel Cpeibl U TEXHOT'€HHBIX TOTOKOB.

4.00beM yueOHOM TUCHUILINHBI
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B 3aueTHEBIX B akanem.

Bupl yue6HO# paboTh SAMHUIIAX yacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 0,33 12
Jlabopatopusie 3ausarus (JI3) 0,33 12
CamocrositesibHas padora (CP): 3,56 128
CamocrosiTenbHOE U3YUYCHHE Pa3/IeTIOB JUCIIUILIMHBI 3,56 127,8
KonraktHas camoctositensHast pabota 0,2
Buabl KoHTpOJIA:
3ayer: 0,11 4

KonrakTHasi pa6oTa — NpoMeKyTOYHAS aTTeCTAUMS - -
IMoaroroBka K 3K3aMeHy -
B 3auerHbIx B actpos.

Bupl yueOHO# paboTh eIMHULIAX gacax
O0mas TpPyA0EMKOCTb JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHA: 0,33 9
Jlexruu (JIek) 0 0
Jlaboparopusie 3ansaTus (JI3) 0,33 9
CamocrositesbHasi padora (CP): 3,56 96
CaMocCTosTeTbHOE U3YUCHUE PA3ICIIOB TUCITUTUTHHEI 3,56 95,85
KoHTakTHas camocTosTenbHas pabota 0,15
Buabl kKoHTpOJIA:
3auer: 0,11 3

KonrakTHasi pa6oTa — npoMeKyTOYHAsl aTTecTalus - -
IMoaroroBka K 3K3aMeHy -

AHHOTanus padoveil NPOorpaMmsl JUCHUILIMHBI «MeToabl Bble1eHUs U 04uCTKH BAB)
(b1.B./1B.07.02)

1.IMeab u3yyeHHs] AUCHUILUIMHBI — IPUOOPETEHHE CTYIEHTAMU MPAKTUYECKUX HABBIKOB
B 00J1aCTH MOJIEKYJISIPHOM OMOJIOTMU M T€HETHKH ]ISl BO3MOXHOCTH YCBOEHUS B OyayIieM pas-
JMYHBIX TPUKJIAIHBIX HAIIPaBIEHUH B MOJEKYISPHON OMOTEXHOJIOTUN M TE€HETUYECKON MHIKEHE-
pumu.

2. B pe3yabraTe M3y4eHusl AUCHUILVIMHBI 00ydarommiics Mo mporpamme 0akaJjab-
pHaTa JoJKeH: 00J1aaTh CIEeIyIOIUMH KOMIIETEHIIMSMU: BJIaZIeHUEM OCHOBHBIMU METOJAMHU U
preMaMM TMPOBEACHUS HKCIEPUMEHTAIbHBIX HCCIEOBaHUNA B CBOEH MpodecCHOHAIBHON 00-
JacTH; CIIOCOOHOCTBIO MPOBOJAUTH CTaHAAPTHBIE U CEPTU(PUKALMOHHBIE UCIBITAHUS CBIPBS, I'O-
TOBOM NMPOJAYKIMU M TexHosorumueckux mporeccoB (I1K-9); BrageHneM IuiaHupoBaHMs HKCIe-
puMeHTa, 00pabOTKU M IMpeacTaBieHUs MnonydeHHbIX pe3yiabTatoB (IIK-10); roToBHOCTBIO HcC-
N0JIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH B CBOEH mpodeccuoHanbHoi obnac-
TH, B TOM 4KciIe 0a3bl JAHHBIX U MakeThl nMpukiaaaabix nporpamm (ITK-11);
3Hamb: TEHETUKY U XUMUYECKYIO OPTaHU3alMI0 KJIETOK SYKapuoT U IIPOKAPUOT; MOJIEKYJISIPHBIE
MEXaHM3MBbl Iepellayd TeHeTHYeCKOoW HuH(pOpMaluu; CTPOEHHWE M  COCTaB TIeHOMa
IPOKAPUOTUYECKHX U DYKAPHUOTHUECKUX OPraHU3MOB; PEKOMOMHAILIMIO T'€HOB; MOJEKYJSPHBIH
WHCTPYMEHTAPUN F€HHON WH)KEHEPHUU.

Ymemow: omnpenensTe BO3MOXKHBIE NMYTH OMOCHHTE3a KIIIOYEBBIX HMHTEPMEAMATOB M IIEJIEBBIX
MPOJYKTOB JIJIsl BHIOOpA ONTHUMAJIbHBIX YCIOBUN OMOTEXHOJOTMYECKOTO MpPOIECcca; aHAIU3UPO-
BaTh POJIb BHYTPUKJIETOUYHBIX KOMIIOHEHTOB, OMOMOJIMMEPOB M BBIABIATH B3aUMOCBS3b OMOXU-
MHUYECKHX MPOLIECCOB B KIIETKE.

Bnademwv: meromaMu uccienoBaHUA (DU3MKO-XUMHUYECKUX CBOMCTB OHOJIOTMYECKM AaKTUBHBIX
BELIECTB; MpUEMaMH OIpe/IeTICHUs CTPYKTYPbl OMOJIOTMYECKH aKTUBHBIX CO€IMHEHUN Ha OCHOBE
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uX (PU3UKO-XUMUYECKUX XapaKTEPUCTHK; MpaBUiIaMu 0e30macHOi paboThl B XUMUYECKOU 1
MUKPOOHOJIIOTHYECKOM TabopaTopum.

3.Kparkoe cogep:xxanue JUCUMILIHHBI

Tpanckpunuus JIHK, ee komnonentsl. PHK-nmonumepasa u npomotop. TpaHcidmus, ee 3Tamnbl,
¢ynkuus pubocoMm. PexkomOunamus, ee tunsl U Mojenu. Mexanusmel penapanuu JIHK. Huc-
TpaHC KOMIUIEMEHTAIlMOHHBIN TecT. [ eHeTuueckoe KapTUPOBaHUE C UCIOJIB30BAaHUEM KOHBIOTA-
UM, TPAHCIAYKIMK U TpaHchopmarmu. [locTpoenne reHeTnyeckux kapT. TOHKOE reHeTHYecKoe
KapTupoBaHue. OU3NYECKUN aHAIU3 CTPYKTYpPHI reHa. ['erepoayriekcHbld aHain3. Pectpukiim-
OHHBIN aHanmu3. MeToasl cekBeHupoBanus. [lonmmepasnas nennas peakuus. BeisiBienue QyHk-
1y reHa. GepMeHTHl pecTpUKIUU U MoAuduKauu. Brigenenrue u KJIOHUpOBaHUE TeHOB. Bek-
TOPBI JUISI MOJIEKYJISIPHOTO KJIOHHUPOBaHUsS. [IpUHIMIBI KOHCTPYUPOBAHHS PEKOMOMHAHTHBIX
JHK u ux BBefieHUs B PEIIUIIUCHTHBIE KIETKH.

4.00b¢M yueOHOH TUCHUILINHBI

B 3aueTHBIX B akanmewm.

Bunet yueGHoI paboTh €IUHUIAX Jacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 144
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHS: 0,33 12
Jlexuu (Jlek) 0 0
JlabGopatopusie 3ansatust (J13) 0,33 12
CamocrositeabHas padora (CP): 3,56 128
CaMocTosTeIbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIUHBI 3,56 127,8
KonraktHast camocrosiTenbHas pabora 0,2
Buabl koHTpOJIA:
3ayger: 0,11 4

KonTrakTHasi padoTa — NPOMEKYTOYHAS aTTeCTANMS - -
I[MoaroroBka K IK3amMeHy -

B 3aueTHbIx B acTpos.

Bunsl yueOHoI paboThI eIMHUIIAX qacax
OO0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 108
KonTakTHas padoTa - ayIMTOPHBIE 3AHATHS: 0,33 9
Jlexruu (JIek) 0 0
Jlaboparopusie 3ansaTus (J13) 0,33 9
CamocrositesnbHas padora (CP): 3,56 96
CaMocTosTeTbHOS U3YUCHUE PA3ICTIOB IUCITUTUTHHEI 3,56 95,85
KoHrtakTHas camoctosiTenbHas paboTa 0,15
Buabl kouTpoJIA:
3ayger: 0,11 3

KonrakTHas paboTa — npoMe:KyTO4YHasi aTTeCTalUs - -
IoaroroBka K 3K3aMeHy -

AHHOTaNUs padoyeil mMporpaMMsl IUCUUILIMHBI «BblunciauTeIbHAs MaTeMaTHKa B OHM0-
TexHoJsorun» (b1.B./1B.08.01)

1.Ileab IMCHUIUIMHBI: TTOJyY€HHE CTYyJE€HTaMU 3HAHUH B 00JacTU BBIYUCIUTEIHHON Ma-
TEMAaTHKU C IMPUMEHEHUEM COBPEMEHHBIX CHUCTEM KOMIBIOTEPHOM MAaTEMAaTHKH, B YaCTHOCTH
MATLAB, a Taxxe npuoOpeTeHre UMM NPAaKTUYECKUX HABBIKOB pa3pabOTKH KOMIBIOTEPHBIX
ITOPUTMOB JIJISl PEIICHNS MHKEHEPHO-TEXHUYECKUX PACUETHBIX 33]1a4.
2. B pe3yabTare u3yuyeHusl TUCHHUIIMHBI 00y4YaIOIIHMIICs 10 MporpaMMe daKajiaB-
puaTa 10JKeH: 0071a1aTh CIeIyIOIMMHI KOMIIETEHIIUSIMU: TOTOBHOCTBIO OLIEHUBATh TEXHUYE-
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CKHE CPE/ICTBA M TEXHOJIOTHH C YY€TOM 3KOJIOTHYECKUX TocneacTBuil ux npumenenus (I1K-3);
CHOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHUUYECKON MH(OpMaIiel, UCIIOIb30BaTh OTEYECTBEHHBIH
1 3apyOexXHbIi ONBIT B npodeccuoHanbHoi nearenbHocTH (ITK-8); roTOBHOCTBIO MCIOB30BaTh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUU B CBOEH MPO(eCcCHOHATBLHOM 00JIacTH, B TOM YHC-
jie 6a3bl JaHHBIX M MMAKEThl IpUKIaaHbIx mporpamm (ITK-11);

3Hams: BBIYUCIUTEIbHBIC U AITOPUTMHUYECKHE ACIEKThl, HEOOXOAUMbIE AJI MPUMEHEHHS CO-
BPEMEHHBIX CUCTEM KOMIIbIOTEpHOU MaTeMaTuku, B yacTHOCTH MATLAB; Metonsl u anropur-
MBI JIJI51 PEIICHHS] HH)XCHEPHO-TEXHUUECKUX PACUETHBIX 3a]1a4;

Ymems: GopmanuzoBath 3a7auu BHIYMCIUTENIHHON MaTEeMaTUKH; IPUMEHSTh MOJy4eHHbIC 3HA-
HUS TIPU PELICHUU NPAKTUYECKUX WHKEHEPHO-TEXHUYECKUX PACUETHBIX 3a7a4 BRIUUCIUTEIbHOMN
MaTeMAaTHKH, C UCIIOJIb30BAHUEM COBPEMEHHBIX CHCTEM KOMITbIOTEPHOW MaTeMAaTHUKH, B YaCTHO-
ctu MATLAB.

Braoemw: MeTonamMu npUMEHEHHUs COBPEMEHHBIX CUCTEM KOMIIBIOTEPHON MaTeMAaTHUKH, B YacT-
Hoctd MATLAB; ciocoOHOCTBIO TOCTAaHOBKH M PEIICHUS HHKEHEPHO-TEXHUYECKUX PACYETHBIX
3a]1a4 BbIUYMCIUTEIbHOM MaTeMAaTUKU U HaBBIKAMHU WHTEPIPETAIIMM U MPUMEHEHHSI MTOJIy4aeMbIX
pe3yJbTaToB.

3.Kpartkoe cogepxxanue 1uCUHIIUHBI
3.1.Anroputmsl u nporpammupoBanue. HaBbiku 1 npasuiia opopmiieHus OJI0K-CXEM.
3.2.Teopust norpemHocTel. IlorpemnocTu KOMIBbIOTEPHBIX BEIYUCICHUN (OKPYTJICHUS).
[Torpemnoctu anroputmoB. Co3nanue M-mporpamMm UM OCHOBHBIE omepartopbl M-s3blka Ipo-
rpammupoBanusi MATLAB. Bapuantel ctpyktypsl nporpamm Ha MATLAB. Cranpaptheie u
HecTaHAapTHBIE (YHKIMH M-A3bIKa TPOTPaMMHUpPOBAHHMS W OCHOBHBIE pematenu (solvers)
MATLAB.
3.3. Bextopsl u matpuiisl. Pemenne 3aga4y TUHEHHOM anreOpsl ¢ HCIOIb30BaHUEM (PYHK-
uuit LINSOLVE u INV.
3.4. OOpaboTka pe3ynbTaToB H3MepeHus. Vcronp30BaHne BCTPOSHHBIX OIEPaToOpOB
MATLAB.
3.5. [Tpubmmkenue ¢pynkuu. Uatepnomnsaus. Annpokcumanus. Mcnonas3oBanue BCTpo-
eHHbIX oneparopoB MATLAB, B Tom uncne pynkunun POLYFIT
3.6. UncnenHnoe nunterpupoBanue. Vcnonb3zoBanue BcTpoeHHbIX oneparopoB MATLAB.
3.7. PemnieHue ypaBHEHUs C OJJHUM HEU3BECTHBIM. [ [pMeHeHNE YNCIEHHBIX METOIOB C
ucnonp3oBanueM ¢ynaxmmit FZERO.
3.8. Pemenne cucteM HEIMHENHBIX ypaBHEHUH. [[puMeHeHNE YNCIEHHBIX METOIOB C HC-
nons3oBanneM QyHkiuit FSOLVE.
3.9. Meronbl o1HOMEpHOH onTUMM3aLKK. Pemenne 3aaaun ¢ npuMeHeHneM QyHKIUU
onnomMepHoit ontumusaiuu FMINBND.
3.10. Metoasl MHOroMepHOM onTumu3anuu. [loctaHOBKa 3a1auu U €€ PELIEHUE C UC-
nons3oBanneM QyHkiuit FMINSEARCH u FMINCON
3.11. Metoap! pemenus nupdepeHuanbHbeIX ypaBHeHHH. [IpuMeHeHne uncieHHbIx Me-
TOJIOB JJIs1 MOJIEIMPOBAHUE C Hcmoib3oBaHueM ¢pyHkuu ODE
3.12. Mertoap! pemieHus cucteM auddepeHnnanbHbIX ypaBHeHui. [Ipumenenue dncien-
HBIX METOJIOB ¢ Mcnoyb3oBanueM ¢pynkmuii DSOLVE
4.00b¢M yueOHOH THCHUILINHBI

B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCIHUIIIMHBI 110 Y4eOHOMY IVIaHY 3,0 108
KonTakTHas padora -ayAuTOpHbIC 3aHATHSA: 0,78 28
[Ipaktuueckue 3anstus (I13) 0,39 14
JlaGopaTtopusie 3ansatus (J13) 0,39 14
CamocrositesbHas padora (CP): 2,11 76
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CamocCTOsTETbHOE U3YUYCHUE PA3/ICNIOB TUCIUTIIINHBI 2,11 75,8
KoHTtakTHas camocTosaTenbHas pabota 0,2

Buabl kKoHTpOJIA:
3ayer: 0,11 4
KoHTakTHasi paboTa — IpOMe:KYTOYHAsI ATTeCTAIUS - -
IToaroroBKa K 3K3aMeHy -

B 3auetnHbix | B actpomn.
Bunsr yaeOHOI paboThI eIMHUIIaX qacax
OO0masi Tpy10eMKOCTb JMCUUILIUHBI N0 Y4e0HOMY IJIAHY 3,0 81
KonTakTHas padoTa -ayiuTOpHbIE 3aHATHS: 0,78 21
[Tpaktuyeckue 3ansatus (I13) 0,39 10,5
Jlaboparopusie 3ansaTus (J13) 0,39 10,5
CamocrositesbHasi padora (CP): 2,11 57
CaMocCTosTeTbHOE U3YYCHUE PA3/ICIIOB TUCITUTUTHHEI 2,11 56,85
KonTtakTHas camoctosTenbHas pabota 0,15
Buabl KoHTpOJIA:
3ayger: 0,11 3
KoHTakTHasi paboTa — IPOMe:KYTOUYHAsI ATTeCTAIUS - -
IMoaroroBka K 3K3aMeHy -

AHHOTaNUs padoyeil MPorpaMMsbl JUCHHUIIMHBI «[UCKpPeTHAsE MATEMATHKA B OMOTEXHOJIO-
run» (b1.B./1B.08.02)

1.lenp OMCHMUNIIMHBI - Pa3BUTHE JIOTUYECKOTO U aJTOPUTMHUYECKOTO MBIIUIEHUS CTY-
JICHTOB, OCBOCHHE MU MTPUEMOB UCCIIEIOBaHMS M PEIICHUs MaTEMAaTHYEeCKH (POPMATM30BAHHBIX
3a/1a4, BbIpabOTKa YMEHUSI CAMOCTOSITEIbHO MPOBOAUTH aHAIM3 MPUKIAIHBIX 3a/1a4 U pacllu-
pATH B cilydyae HEOOXOJUMOCTH CBOM MaTeMaTHUECKUE 3HAHMUS.

2. B pe3yabTare M3y4yeHUsl IMCUMILIMHbI 00y4YaluMiics 1Mo mporpamMmme dakajas-
puaTa JoJiKeH: o0nanath ciaeayroumu oduienpodeccruonanbabiMu (OIIK) u npodeccuonans-
HbIMU (ITK) KOMIeTeHIusAMH: TOTOBHOCTBIO OLIEHUBATh TEXHUYECKUE CPEJICTBA U TEXHOJOTHH C
ydeToM sKosiornyeckux nocneactsuil ux npumenenus (I1K-3); cnocobHocThio paboTaTh ¢ Ha-
YYHO-TEXHUYECKOM MH(pOpMaIMel, UCII0Ib30BaTh OTEUECTBEHHBIH 1 3apyOeXHbII ONBIT B MPO-
¢deccuonanbHoi nestenbHOCTH (IIK-8); roToBHOCTHIO HCHONB30BaTh COBpEMEHHbIE HMH(pOpMa-
IIUOHHBIE TEXHOJIOTHH B CBOEH MpodeccuoHanbHOI 00J1acTH, B TOM Yuciie 0a3bl JaHHBIX U MaKe-
ThI IPUKIIAAHBIX Tporpamm (ITK-11);
3namu: 0OCHOBBI KypcOB (yHIAaMEHTAJIbHBIX pa3/JeIoB MaTEMATUKH;

Ymems: BBINOMHATH BBIUMCIEHHS] U NPeoOpa3oBaHMs; CUMTHIBATh U aHAIM3UPOBATh rpaduye-
CKYI0 M TaOJUYHYIO MH(OpPMAIMIO; CTPOUTh M UCCIIEAOBATh MPOCTEiIINe MaTeMaTuYecKie Mo-
JEIIN.

3.KpaTkoe coaepskanue Iy CUUILTHHbBI

Teopus ouckpemnuvix mHodcecme. MHoxecTBa. Onepauun HaJ MHOKecTBaMu. bynean. Coiict-
Ba OIlepalMil Haja NoAMHOKecTBaMu. [IpencraBieHne MHOKECTB M pealu3alys onepanuil Haj
Humu B OBM. Ortobpaxenus, pyukuun. [Ipeacrasnenue ¢pyuknuii 8 9BM. Onepauun. OTHO-
nieHuss U ux cBoictBa. lIpencraBnenne otHomeHuit B OBM. OTHOIIEHHS] 3KBHUBaJIEHTHOCTH.
OTHo1eHus nopsaka. 3aMblIKaHHE OTHOLICHHH.

Qynxyuu aneebpvl noeuku. Anredpsl, nojnanreOpsl, Moppusmbl. OCHOBHBIE ONpEAETCHUS U
cBoiictBa. OmnpeneneHre 1 OCHOBHbIE CBOMCTBA OyneBbIx anredp. HopMupoBanubie OyneBbl an-
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reOpbl. Anrebpa JTOTUKU. DieMeHTapHbie OyieBbl PyHKIUU (HyHKIMH anreOpsl oruku). Dop-
myibl. Peamuzanus Qynkuuii popmynamu. Ilpunmun asoictBeHHOCTH. HOpManbHbIe (QOpMBIL.
[IpencraBnenue OyneBbix GpyHkiuii moamHoMoM JKurankuna M.M. 3aMKHyTBIE KIacChl OYJIEBbIX
¢ynkuunii. [TonmHota MHOXKecTBa OyieBbIX QyHKIUH. MuHuMHu3anus OyneBbIX QyHKIHA. YTpo-
nieHue U3bIOHKTHBHON HOopMaiibHOUW (Gopmbl (JJH®D). Tynuxoeie JH®. Cunrtes cxem wu3
(YHKIMOHATIBHBIX 3JI€MEHTOB. ONTUMANBHBINA 1O MOPAIKY METOJ CHHTE3a CXeM U3 (yHKIHO-
HabHBIX AnieMeHToB (MeTof K. [llenHOHA). ACUMITOTUYECKH HAMITYYIIMM METOJ] CUHTE3a CXEeM
u3 GyHKIMOHANBHBIX d5eMeHToB (MeTon O.b.JIymanosa).

Teopus epagos. I'padrl. Buast rpados. Uzomopdusm rpados. [loarpadsl, MapuipyTsl, Henu,
kel [lpencrasienue rpadgos B D9BM. Marpuibl cMexxHocTel, HHIMASHIMNA. CBSI3HOCTh Ipa-
¢oB. Komnonents! cBsazHoctu. Onepanun Han rpadamu. Ilnanapuasie rpadsl. Kpurepun mna-
HapHocTH. Cetu. Ilotoxu B cersix. Teopema dopna u dankepcoHa. AJIrOpUTM HAXOKICHUS
MaKCHMAaJIbHOTO MMOTOKa, OCHOBaHHbIN Ha Teopeme Dopaa u dankepcona. Jlepens. OpueHTHPO-
BaHHbIE, YIIOpsAJOYCHHbIE U OuHapHbIe nepeBbs. CBoiicTBa nepeBbeB. llpencraBienus 1epeBbeB
B OBM. HaxoxneHnue kparyaiiniero nyta B rpade. @yHaaMeHTaIbHbIE ITUKIbI B pa3pe3bl. -
JIEpOBBI LUKJIBI. ["aMUIIBTOHOBBI LIUKJIBI.

Teopus koouposanus. AndasutHoe kogupoBanue. HepaBencrso Makmuiuiana. KonupoBanue ¢
MUHUMAaJIbHON M30bITOUHOCTHIO. [lomexoycToitunBoe komupoBanue. Kon Xemmwunra nns uc-
npaBJeHusl 0AHOro 3amenieHus. Cxatue gaHHbIx. Anroputm Jlemmnena-3uBa.

4.00beM yueOHOM TUCUMIIUHBI

B 3aueTHBIX B akanem.

Buapl yue6HO# paboThI eJUHUIIAX gacax
OO0mas Tpy10eMKOCTh JTUCIUILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108
KonTtakTHas padoTa - ayIuTOPHbIE 3aHATHA: 0,78 28
[TpakTnueckue 3anstus (I13) 0,39 14
Jlaboparopusie 3ansaTus (JI3) 0,39 14
CamocrositesnsHas padora (CP): 2,11 76
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB IUCIUTLIUHBI 2,11 75,8
KonrtaktHast camocrosiTenpHas pabora 0,2
Buabl kouTpoOJIA:
3auyer: 0,11 4

KonrakTHas padora — mpoMesKyToOYHAas aTTecTanus - -
IMoaroroBka k 3K3amMeHy -

B 3aueTHbIxX B acTpos.

Bunst yaeGHOI paboTh eIMHUIIAX qgacax
OO0mas TPy10eMKOCTh TUCIIUILIHHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 0,78 21
[Tpaktuueckue 3ansatus (I13) 0,39 10,5
Jlaboparopusbie 3ansaTus (J13) 0,39 10,5
CamocrositesbHas padora (CP): 2,11 57
CaMocCTOsATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUINHBI 2,11 56,85
KoHnTtakTHas camocTosTenbHas pabota 0,15
Buabl koHTpoOJIA:
3auer: 0,11 3

KonTakTHas paboTa — npoMe:KyTOUYHasi aTTeCTALUs - -
IHoaroroBka K 3K3amMeHy -

AHHOTanMA padoyeil MporpaMMsl AMCUHUILIMHBI «IKoaorus» (b1.B./1B.09.01)
1 IeJab IMCHUIIMHBI - 03HAKOMJIEHUE CTYAEHTOB C OCHOBHBIMH ITOJIOKEHUSAMU 0011Iei
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JKOJIOTMM, CTPYKTYpE M MEXaHM3MaxX B3aUMOJEHUCTBHSA OTHEIBHBIX OPIaHU3MOB JKOCHCTEM,
B3aMMOCBSI3HM JKUBBIX OPraHU3MOB, (POPMHUPOBAHUU MPEICTABICHUS 00 OpraHU3alMU MPHPOJIBI,
KaK pe3yJIbTaTe JJIUTEIBHBIX 3BOJIIOLIMOHHBIX IIPOLIECCOB.

2. B pe3yibTare M3ydyeHUsl THCHHMILUIMHBI 00y4YaluMiics Mo mporpaMmme dakajas-
puaTa aoJiKeH: obnanath creayromuMu npodeccuonanbabiMu (I1K) kommerenuusaMu: Biase-
HUEM OCHOBHBIMHU METOJAaMU 3aIlMUTHI IPOU3BOJCTBEHHOIO NIEPCOHANIA U HACEIEHUS OT BO3MOXK-
HBIX TOCIIEICTBUI aBapwii, kKaTacTpod, ctuxuiiHbix OexctBuil (OIIK-6); cmocobHOCTBIO 0bec-
[ICYNBATh BBIOJIHEHHE MPaBUJI TEXHUKU 0€30I1aCHOCTH, IPOU3BOJCTBEHHONW CAaHUTApUH, IOXKap-
HOU Oe3omacHocTu M oxpaHbl Tpyna (I[1K-4); BnageHneM TutaHUpPOBAaHUS IKCIIEPUMEHTa, 00pa-
OOTKH ¥ IPeACTaBICHHS MOJydeHHbIX pe3ynbraToB (ITK-10);
3uamv:  OCHOBHBIE 3aKOHOMEPHOCTH  (YHKIHMOHMPOBAaHUS  OHOChepbl H  4YeJIOBEKa;
9KOJIOTUYECKHE OCHOBBI  3BOJIOLMM; TIJ0OajbHblEe MpOOJIIEMBl  OKpY’Karolled  cpelsl;
HKOJIOTMUYECKNE TPUHIUIBI PAlMOHAIBHOIO HCIOJIb30BAHUS IPUPOJIHBIX PECYPCOB; IPHEMBbI
BOCCTAHOBJICHMSI ~ 3arps3HEHHBIX  OJKOCHUCTEM; METOABl  IPENOTBPALLEHUS  3arpsA3HEHUs
OKPYXKAarOILEeH Cpeabl.

Ymems: onpenensTb poib OTACNBHBIX OMOJOIMYECKMX BHJIOB B 3KOCHCTEMax; OLEHHBATh IO-
CJIEICTBUSl HApYyLIEHUSI CTA0OMIBHOCTU SKOCUCTEM; aHAIM3UPOBAThH MOCIIEICTBUS TEXHOTEHHOTO
BO3/JCICTBUS Ha BOJHBIE DKOCUCTEMBI; aHAJIN3UPOBATh IIOCIEACTBUS TEXHOTEHHOTO BO3/1EHCTBHUS
Ha IOYBEHHbIE SKOCHCTEMBI; OLIEHMBATh IIOCIIEJACTBHUS 3arps3HEHUs BO3JYLIHOro OacceiiHa;
paccuMThIBATh 3aTpaThl Ha MPUPOJOOXPAHHYIO JEATEIHOCTh, SKOJOIMUYECKUH yiiepO u 3KoJo-
r0-25KOHOMHYECKHH P PEKT.

Bnademw: mpuemMaMu aHajau3a BO3JCHCTBUS TEXHOTEHHBIX (DAaKTOPOB HAa OOBEKTHI OKpY Karolen
CpeJbl; METOJaMH OLIEHKH JMAana30Ha CTaOMJIBHOCTH 3KOCUCTEMbI; METOJJaMU ONPEIEeNICHUs JIec-
TAOUIM3UPYIOLIEr0 BHEIIHEr0 BO3AECUCTBUS Ha OOBEKTHI OKpYXarolled Cpeibl; METOJaMU 3KO-
JIOTUYECKOro 00ecreyeH s MPOU3BOACTBA; METOIaMU MHKEHEPHOM 3alllUThl OKpYXKaIOLIEH cpe-
JBL.

3. Kparkoe conep:kanue JMCIHHUIIIHHBI

Beeoenue.

Brenenue B kypc. @opmynupoBka mened u 3amad kKypca. OCHOBHBIE TEPMHUHBI M TIOHSITHS.
Okonorus Kak Hayka. Mcropust pa3Butus skojgoruu. OOBEKT, MpeaIMeT HayKd SKOJIOTHU.
3HaYeHUE PKOJIOTUHU B HAILIU JHHU.

Mooyns 1. Ocnosénble npUHYUNDBL OPZAHU3AUUU U YHKYUOHUDPOBAHUA IKOCUCHIEM.

[TonsiTue 6uocdeprl. Onpenenenue, rpaHullbl, 3BooLus Orochepsl. Yuenue B.BepHanckoro o
6uocdepe. DxocucTema: orpeieleHue, COCTaB CTPYKTypa. Posb dKUBBIX OpraHU3MOB B
opraHu3aniy U GyHKIHOHUPOBaHUH Onoc@epbl. YHKIIMOHUPOBAHNUE HKOCUCTEM: IEPEHOC
DHEPrUH U BELIECTBA 10 MUILIEBBIM LIETSIM, TPOTYKTUBHOCTb YKOCUCTEM, IBOJIIOLUS U
M3MEHYUBOCTb SKOCUCTEM, CTAOUIIBHOCTh U YCTOMUMBOCTh 3KOCUCTEM, CAaMOOYHIIIAIOIIAs
CHOCOOHOCTH 3KOCUCTEM. MuHepanbHOE MUTaHWEe PACTEHUH KaK OCHOBAa KPYTrOBOPOTa BEIIECTBa,
azoT¢uKcanus KIyOeHbKOBBIMU OAKTEPUSMU, POJIb SHEPTETHUECKUX MEXaHU3MOB (DOTOCHHTE3A.
OcHoBbI TeOpuM nonyisanui. IlociaenoBaTenbHbIN Mpolece yCI0KHEHNS MOIETEH aBTOXTOHHON
JUHAMHKU TOMYJSIUA: 0T ManbTyca 10 HEIMHENHBIX MOJIETEH C N3MEHEHHEM ITapaMeTpa
CaMOMHTMOMPOBAHUS KaK (PYHKIIUU YUCIEHHOCTH, OM(YpKAIlMOHHBIX MOJIENIEeH C3ana3bIBaHuEeM
U TUCKpeTHBIM BpeMeHeM. [IpencraBnenus o coobmecTse. JuHaMuka MOMyIIsIUM U MPOCTHIX
COO0OIIEeCTB C MO3UIMH TeOpHH KosnebaHnuii. Monens aBrokonebanuit. [Ipencraienue o
dakTopax cpeipbl ¢ MoApa3ieieHHeM UX Ha (PaKTOPbl BEIIECTBEHHO-D)HEPI€TUYECKUX U
UH(POPMALIMOHHBIX OTHOIIEHUH. PaBHOBECHass MoJieNb 1eUCTBHS (PAKTOPOB Ha 1000 OOBEKT.
AHTpOIIOTEHHOE BO3/elcTBUE Ha Ouocdepy: BO3AEHCTBHE HA MPUPOJHBIE SKOCHUCTEMBI,
UCTOYHMKH 3arpsi3HEHHMs OKpy’Karolled cpenbl, Ouosorndyeckue (GakTopbl 3arpsa3HEHUs
MPUPOJIHBIX CPEI.

3aKOHOAATENbHBIE M DKOJOT0-DKOHOMHYECKME MEXAHM3MBl DPEANU3alUU NPUPOJOOXPAHHBIX
MEPOIIPUATHH.

Mooyns 2. I'nodanvnsie Iko102uueckue npooemol.
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Dkonoruyeckue Kpu3uchl B uctopuu 3emiu. [lonstue «panuoHansHOe MPUPOJAONOIB30BaHUE» U
«OXpaHa MPUPOJbD. AKTyaabHbIC TPOOJIEMBI SKOJIOTUH B HAIIIW JHH.

Hemorpaduueckas ucropus demoBeuecTBa. POCT YHMCIEHHOCTH HAceJIeHHs] 3€MHOTO Miapa.
®DaKkTOphl BISIIONIME HA CMEPTHOCTh M POXKIAEMOCTh M B I[€JIOM Ha JTUHAMHUKY YHCICHHOCTH
moaen. OcobeHHoCTH AeMorpaduyeckoil CUTyallil B MPOMBIIIJIEHHO Pa3BUTHIX CTpPaHAaX U B
pa3BUBAIOIIUXCS CTpaHaX. Mojienu pocTa YMCIEHHOCTH HacelIeHUsI 3eMJIN: HEMPEPhIBHBIN POCT,
CUTMOUJANIbHBIN pOCT, BBIXOJ 3a Mpelesibl M KoJeOaHHs, BbIXOZ 3a Ipeaeibl W KOJUIAIC.
buonorudeckre MexaHU3MBbI PETYJISIIMA YUCICHHOCTH BU/IA.

Atmocdepa. OOmas xapaktepucTuka arMmocdepsl. [IpHUMHBI W HMCTOYHHMKH 3arpsi3HEHHS
aTMocdepsl.  YCIIOBUS, ONpPEIENSIONIMEe YPOBEHb 3arps3HEHUS BO3IYIIHOTO OacceifHa.
HebOnaronmpusTHele MeETEOyCIIOBUS, TeMIepaTypHas HHBepcus u cmor. CMor JeasHoi,
JOHAOHCKUH W (QOTOXMMHUYECKHH. XHMMHUYECKHE pEaKIud U TPEBPAICHUS BEIIECTB B
atMocdepe.

Crparocthepnsiii 030H. buocdepubie ¢yHkuuu crpatochepHoro o3zoHa. «O30HOBAS IbIpay.
Mexanu3am paspyuieHusi 030HOBOTO cjosi. O30HOBBIM KpuU3UC M MOHpEaJIbCKUIl JI0TOBOP.
Kucnorueie ocaaku. BiusiHue KUCIOTHBIX OCAJIKOB Ha 3KOocucTeMy. ['nbens snecoB CeBepHOro
MOJTyIIAPHS, SKOJIOTHUYECKUE U IKOHOMUYECKHE MOCIIEICTBUSI.

Atmocdepa m wimmar. KimMatudeckne W3MEHEHHs B MPONUIOM 3eMJIH. AHAIN3 MPHYUH
W3MEHEHHUs KIUMaTa: KOHIIGHTpalMs TMapHUKOBBIX Ta30B B arMocdepe; KOHIEHTpalus
TponocepHBIX a’pO30JI€ii; CONHEUHAass M BYJIKAaHWYECKas AaKTUBHOCTh; allepUOJAMYECKUE
Kosie0aHus B cUcTeMe aTMocepa-oKeaH.

CoBpemeHHbIE TPOOJIEMBbl HEXBAaTKUM HIHEPrOHOCHUTENCH M MyTH UX perieHus: (OUOTOIIMBO,
UCIIOJIb30BaHUE COJTHEUHOM SHEPTUU U JIp.).

[IpoOneMbl TEXHOT€HHOTO 3arpsS3HEHUS OTACIBHBIX YKOCHCTEM. DKOJIOTHYECKUE KaTaCTPO(DHI.
Mooyne 3. Beedenue 6 skoouomexnonozuio.

[TpoGieMbl 3arpsi3HEHUS OKPYKAIOIIECH CPelbl U SKOJIOTHUECKHUEe MOCIEACTBHS.

Boanble pecypchl: HCTOYHUKHM 3arpsi3HEHUST M TOCIEACTBUSA. BoccTaHOBIeHHE BOJIHBIX
9KOCHMCTEeM. MeTo/lbl BOCCTAHOBJICHUSI DKOCHUCTEM 03€p W BojoxpaHwiuil. l[IpemorBpaieHue
sBTpoduKamu, 60prda ¢ 3auneHneM, 6oprda ¢ 3arpsiI3HEHUEM OPraHUYeCKUMHU KCEHOOMOTUKAaMU
U TSOKEIIBIMU METAJUTAMH, YCTPaHEHUE TETUIOBOTO 3arpsi3HEHHUS, OYMCTKA BOJHBIX cpell OT He(hTH
U HePTENpOAYKTOB, OT TSKENBIX METaNIOB W PaAUOHYKIUIOB. OYUCTKAa CTOYHBIX BOJ:
busnueckue, PU3NKO-XUMUYECKUE U OMOJIOTHYECKUE METOIBI OYMCTKH CTOYHBIX BOJI.

[TouBa: WCTOYHWKH 3arpsi3HEHUS W TIOCIEICTBUA. buopeMenwanusi TOYB: HEOMOJIOTHYCCKHE
METOABl W TEXHOJNOTUU peMenuanuu (WM3BJICYCHHE U 3aXOpOHEHHe, (QHUKCUpOBaHUE U
cTabunu3anus, (b pakIMOHUPOBaHUE, TepMOo0OpaboTKa, JNECTPYKTUBHAs OYHCTKA),
OHoJIOTHYeCKHe (camoouuIieHue, OMOCTUMYJIHPOBAHUE, OnoayrmMeHranus,
OMOKOHIIEHTPUPOBAHUE W JIOKAIM3alMs, OMOBBIIIEIauUBaHUE, 00pabOTKa KOMIIOCTUPOBAHUEM,
o0paboTka B OHOpeakTopax) U KOMOWHHUPOBAHHBIE METOJbI, MCIIOJNH30BAHHE OHMOIpPENapaToB.
CpaBHEHHE METOJIOB PEMEIHAIIHIH.

buonoruueckas ouncTKa U €3010palis Ta30BO3IYIIHBIX BEIOPOCOB.

[TepepaboTka OpraHM4eCKUX OTXOJI0B (MUKPOOHOIOTHYECKAs TTepepadOTKa OTXOJ0B B KOPMOBBIE
OPOAYKTHI, CHUJIOCOBAaHUE, KOMIIOCTHpOBaHHeE, ad’poOHas cTaOuiam3anusi, aHadpoOHOe
cOpakBaHME W  MeTaHOTeHepalus, OHOKOHBEpCHS B  TOIUIMBO, OHOYAOOpeHus,
BEPMHUKOMIIOCTUPOBAHUE).

3arpaThl Ha TNPUPOJOOXPAHHYIO JIEATEIBHOCTh, OKOJOTMYECKUN yIIepd ¥ DKOJIOTO-
HKOHOMHYECKUH 3P PeKT.

4. O0beM yueOHOM TUCHUILIUHBI

B 3auernbix | B akazmem.
Bupl yueGHO# paboTh eTMHUIAX Yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 2,0 72
KonTakTHas padoTa - ay1MTOPHbIE 3aHATHS: 0,22 8
Jlexmmmn (Jlek) 0,11 4
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[Tpaktrueckue 3ausatus (113) 0,11 4
CamocrositesbHas padora (CP): 1,53 55
CaMocTosTeIbHOE U3YUYEHUE PA3/IETI0B TUCIUILUIUHBI 1,53 55
KoHTakTHas camocTosTenbHas pabota 0,2
Buabl kKoHTpOJIA:
3auer: - -
KonrakTHas paGoTa — mpoMe:KyTO4YHasi aTTeCTalUs 0,25 0,4
IMoaroroBka K 3K3aMeHy 8,6
B 3auerHbIx B actpos.
Bunpl yueOHoii paboThI €AMHULAX Yacax
O01masi TPy10eMKOCTb TUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 2,0 54
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,22 6
Jlexruu (JIek) 0,11 3
[Tpaktuyeckue 3ansatus (I13) 0,11 3
CamocrositesbHasi padora (CP): 1,53 41,25
CamocrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 1,53 41,25
KoHTakTHas camocTosTenbHas pabota
Buabl KoHTpOJIA:
3auer: - -
KonTakTHasi paboTa — IpOMe:KyTOYHAasI AaTTeCTAIUS 0,25 0,3
IloaroroBka K 3K3aMeHy 6,45

AHHOTaIII/Iﬂ paﬁoqeﬁ nporpaMmbl TUCHUIIIMHBI «BBe}leHI/Ie B 3K06HOTCXHOJIOFI/IIO»
(51.BJIB.09.02)

1 Heab IMCHMIIMHBI- 03HAKOMJICHHE CTYJEHTOB C OCHOBHBIMM MOJIOXKEHUSMHU OOIIeH
DKOJIOTHH, CTPYKTYpE W MEXaHHM3Max B3aMMOJEHCTBHS OTIENBHBIX OPTaHU3MOB HIKOCHUCTEM,
B3aMMOCBSI3H JKHUBBIX OPraHU3MOB, (POPMHUPOBAHUU IMPEICTABICHHUS 00 OpraHU3alMM MPHPOJIBL,
KaK pe3yJbTaTe [UTUTENBHBIX BOITIOIMOHHBIX MPOIECCOB.

2. B pe3yibTare M3y4yeHUsl IMCUMILUIMHBI 00y4YalwuMiics Mo mporpamme dakajas-

puaTa aoJiKeH: o0nanaTh cieayromuMu npodeccuonanbbiMu (ITK) koMneTeHnusmu: Biaje-
HUEM OCHOBHBIMH METOJIaMH 3alIUTHI IPOM3BOJICTBEHHOTO TIEPCOHANA M HACEIEHUSI OT BO3MOXK-
HBIX TOCIEACTBUI aBapuii, kaTacTpod, cruxuiiHbelx OeactBuil (OIIK-6); cocobHOCTBIO 0bec-
NICYNBATh BBIITOJIHEHHUE TPABUII TEXHUKHA 0€30ITaCHOCTH, IIPOU3BOJICTBEHHOW CAHUTApUH, TTOXKAP-
Ho Oe3omacHocTH U oxpanbl Tpyna (I1IK-4); BnageHueM miaHUpOBaHMS SKCIIEpUMEHTa, 00pa-
OOTKH | MPeCTaBICHHs MOJydeHHbIX pe3ynbraToB ([TK-10);
3namv:  OCHOBHBIE  3aKOHOMEPHOCTH  (YHKLIMOHMPOBaHUS  OHOchepbl M  4YEJIOBEKa;
DKOJIOTUYECKHE OCHOBBI  DBOJIOIMW; TJ00ATbHBIE MPOOJIEMBI  OKPYXKAIOMIEH  Cpemsl;
HKOJIOTHYECKUE MPUHIUIBI PAllMOHAIBHOTO HCIOJIb30BaHUS TMPHUPOJHBIX PECYpPCOB; MPUEMBI
BOCCTAaHOBJICHHSI ~ 3arpsi3HEHHBIX ~ OKOCHCTEM; METOIbI  MPEIOTBPAICHHsS  3arpsS3HEHHS
OKPYXKaroIle Cpeabl.
Ymemos: onpenensaTh poib OTACIBHBIX OMOJOTHMYECKHX BHJIOB B DKOCHCTEMAax; OICHHBATH I10-
CJICZICTBUSI HAPYUICHUsI CTAaOMIBHOCTH HKOCHUCTEM; aHAJIU3UPOBATh MOCIEICTBUS TEXHOTC€HHOTO
BO3/ICHCTBUS Ha BOJHBIE DKOCHCTEMBI; aHAJTM3UPOBATD ITOCIIEACTBUS TEXHOTEHHOTO BO3ICHCTBHSI
Ha TOYBEHHBIE SKOCHCTEMBI; OILCHMBATH IOCJIEACTBUS 3arpsi3HEHHs] BO3AYIIHOTO OacceifHa;
pPacCUYMTHIBATH 3aTPaThl Ha MPHPOJOOXPAHHYIO JEATEIHHOCTD, YKOJOTHUECKHH yIIepO M IKOIo-
r0-3KOHOMHYECKHH 3P PeKT.
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Braoemyw: npuemamu aHanm3a BO3ACHCTBHSI TEXHOTCHHBIX (DAKTOPOB Ha OOBEKTHI OKpY’KaroLIei
Cpezbl; METOAaMHU OIICHKH JIMana3oHa CTaOMIbHOCTH SKOCHCTEMBI; METOJaMHU ONpeAeIeHUs JIeC-
TaOMJIM3UPYIOIIETO BHEIIHEr0 BO3JCUCTBUSA Ha OOBEKThI OKPYKAIOLIEH Cpellbl; METOJaMU KO-
JIOTHYECKOTO 00eCTIeYeH sl MPOU3BOICTBA; METOIaMU MH)KCHEPHOM 3aIIUThI OKpPYKaIOIIeH cpe-
TTBL.

3 Kpartkoe conep:xanue JUCHUIIHHbI

Beeoenue.

Beenenue B xypc. @opmynupoBka neneid u 3amgad kKypca. OCHOBHbIE TEPMHUHBI U TOHSATHS.
3HavyeHne 3KOOHMOTEXHOIOTHH

Mooyns 1. OcrogHble RPUHWUNBL OP2AHUZAUUU U QYHKYUOHUPOBAHUSA IKOCUCHEM.

[Tonsitue 6uochepsl. OnpeneneHue, rpaHullbl, IBOIIONHUSA 6uochepsl. Yuenue B.Bepuanackoro o
ouocepe. Dxocucrema: oOIpeAesceHHe, COCTaB CTPYKTypa. Poilb KHUBBIX OpraHu3mMoB B
opranuzaimui 1 (QyHKIHOHUpOBaHUU Ouocdepbl. DyHKIMOHHUPOBAHUE SKOCHUCTEM: IEPEHOC
SHEPruud M BEIIECTBA [0 TMHILEBBIM LEMAM, HPOAYKTUBHOCTH O3KOCHUCTEM, OHBOJIOLHS U
U3MEHYMBOCTb JKOCHUCTEM, CTAOMIBHOCTh W YCTOHYMBOCTH JKOCHUCTEM, CAMOOYHIIAIOIIAsS
CIIOCOOHOCTH KOCHCTEM. 3aKOHOAATENbHBIE U HKOJIOT0-DKOHOMUYECKHE MEXaHU3MBbI pean3aliu
IPUPOZOOXPAHHBIX MEPOIPUSATHIH.

Mooyns 2. I'nobanvhnule IKoON02UUECKUE RPOOIEMBL.

DKkonoruyeckue Kpu3uchl B uctopuu 3emiu. [loHstre «panuoHansHoe MPUPOAONOIB30BaHUE) U
«oXpaHa MPHUPOABI». AKTyalbHbIE HpPOOJIEMBbI 3KOJIOTMM B Hamu AHH. ATmocdepa. OOmas
xapaktepucTuka armMochepsl. [IpHumHBI M HCTOYHUKHM 3arpsi3HeHHst aTtMocepbl. Y cCioBus,
ONpeeNsAoNie  YpOBEHb  3arpsi3HEHUss  BO3AylmIHOro  OacceiiHa.  HeOmarompusitHbie
METEOYyCJIOBHUS, TemIeparypHas UWHBepcuss © cMor. CMor JeAssHOH, JIOHIOHCKHHA H
doroxumuueckuil. XUMUYECKUE PEaKIMU U MpeBpalleHus BemecTB B atMocdepe. KucnoTHbie
ocaZiKu. BimsiHue KUCIOTHBIX OCAAKOB Ha ’KocucTeMy. [ mbens necoB CeBepHOro MOyIIapws,
9KOJIOTHUECKHEe U SKOHOMMYECKHEe mocheAcTBus. Atmocdepa u knumar. KiumaTudeckue
U3MEHEHHS B TPONUIOM 3eMiIM. AHAIW3 TPUYMH HW3MEHEHHS KJIMMaTa: KOHIICHTPAIUS
MAapHUKOBBIX Ta30B B arMocdepe; KOHIEHTpaIusi TpomochepHbIX a’dpo30Jieil; CONHEYHas u
ByJKaHUYECKasi aKTUBHOCTb; alepHoOAWYEecKHe KoJeOaHusi B CHCTEME arMocdepa-oKeaH.
CoBpeMeHHbIE NPOOJIEMBbl HEXBATKU HSHEPrOHOCHTENEH M MyTH UX peueHus (OMOTOIUIMBO,
WCIIOJIb30BAHUE COJIHEYHOM dHEpPruu u ap.). [[po6iemMbl TEXHOTEHHOTO 3arpsi3HEHUS OTAEIbHBIX
HKOCUCTEM. DKOJIOTUYECKHE KaTacTPO(BbI.

Mooynb 3. Beedenue 6 skoouomexnonozuio.

[TpoOnembl 3arpsiI3HEHUS OKPY’KAIOMIEH CPeIbl H IKOJIOTUIECKUE TIOCIIECTBHS.

BonHble pecypchl: HMCTOYHMKHM 3arps3HEHUs M HOCHeNCTBHS. BoccTaHOBIEHHE BOJHBIX
9KOCHCTeM. MeTO/IbI BOCCTAHOBJICHUSI DKOCHUCTEM 03ep W BomoxpaHwmil. [Ipenorspamenue
sBTpoduKamu, 60prda ¢ 3auseHneM, 6oprda ¢ 3arpsI3HEHUEM OPraHUYECKUMHU KCEHOOMOTUKAMU
U TSDKEJTBIMH METaJJIAMH, YCTPAHEHUE TETJIOBOTO 3arpsi3HEHH S, OYMCTKA BOJHBIX CpeJl OT HEPTH
U HE(PTEempoAyKTOB, OT TSDKEIBIX METAJUIOB M PaAMOHYKINA0B. OYHCTKa CTOYHBIX BOJ:
¢uznveckne, PU3NKO-XUMUIECKHE 1 OMOJIOTHUECKUE METOBI OYMCTKH CTOYHBIX BOI.

[TouBa: MCTOUHMKHM 3arpsi3HEHHss M TocheAcTBUS. buopemenuanus mouB: HEOMOJIOrMYECKHE
METOIBI W TEXHOJIOTUH peMeAnanuu (M3BJICYCHHWE U 3aXOpOHEHHWe, (UKCHPOBAaHHE W
cTabunu3anus, (bpakLHOHUPOBaHUE, TepMOOOpaboTKa, JeCTPYKTUBHAs OYHUCTKA),
Ouosoruveckue (camoouunieHue, OMOCTUMYJIHpPOBAHUE, OuoayrmeHranus,
OMOKOHIIEHTPUPOBAHUE U JIOKaJIW3alys, OMOBBIIIEIaYNBaHNe, 00paboTka KOMIOCTHPOBAHUEM,
00paboTka B OMOpeakTopax) WU KOMOMHUPOBAHHBIC METOJIbI, MCIIOJIH30BaHUE OHMOIpEnapaToB.
CpaBHEHHE METOJIOB peMmenuaiuu. buonornyeckas oyMcTKa M JA€3070palusi ra30BO3IYLIHBIX
BbIOpocoB. IlepepaboTka opraHMuecKHUX OTXO/0B (MUKpoOHoOOTHYecKas rnepepadboTka OTXO0/I0B
B KOPMOBBIE ITPOAYKTHI, CHIIOCOBAaHHE, KOMIOCTUPOBAHKE, a3po0Has CTa0MIN3aIus, aHa pOOHOe
cOpakuBaHMEe M  MeTaHOreHepalus, OHOKOHBEpcHUs B  TOIUIMBO, OuOymoOpeHwus,
BEPMUKOMIIOCTHPOBAaHNE). 3aTpaThl Ha TPUPOJOOXPAHHYIO JEATEIHHOCTh, JKOJOTHYECKHUI
yiepo 1 9K0JIOr0-3KOHOMHUUECKUH 3((eKT.
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4. O0beM yueOHOM TUCHMTIHHBI

B 3aueTHBIX B akanewm.
Buner yae6HON paboThHI eAVHNLIAX Yacax
O0mas TPyA0eMKOCTh TUCHHUILINHBI 110 Y4eOHOMY IIAHY 2,0 72
KonrakTHasi padoTa - ayTuTOPHbIE 3aHATHSI: 0,22 8
Jlextmu (Jlek) 0,11 4
[Tpaktuueckue 3ansarus (I13) 0,11 4
CamocrositenibHasi pa6ora (CP): 1,53 55
CaMoCTOATENbHOE H3YUYEHUE Pa3/IeNoB AUCIUTUIMHEI 1,53 55
KonrakTHast camocTosiTenbHAsE paboTa 0,2
Buabl KoHTpOJIA:
3aver: - -
KonTtakTHasi paboTa — IPOME:KYTOUHAS aTTeCTALMS 0,25 0,4
IMoaroToBka K K3aMeHy 8,6
B 3auerHbIx B actpon.
Bunpt yue6HO# paboThl eMHHLIAX Yacax
O0uasi TPy10€eMKOCTh JUCUMILIMHEI 0 Y4eO0HOMY IJIAHY 2,0 54
KonTakTHasi padoTa - ayTiuTOPHbIE 3aHATHS: 0,22 6
Jlexmmm (Jlek) 0,11 3
[TpaxTrueckue 3ansaTus (I13) 0,11 3
CamocrosTeabnas padora (CP): 1,53 41,25
CaMOCTOsTENbHOE N3YYCHUE Pa3/IeNoB AUCIUATUTHHEL 1,53 41,25
KonTakTHas camocTosiTenbHast paboTa
Bujapl koHTpOJIA:
3aver: - -
KonTakTHasi pa6oTa — IPOMEKYTOYHAS aTTeCTAIUS 0,25 0,3
I[MoaroroBka K IK3aMeHy 6,45

4.4.4. TIpakTUKHU
AHHOTaN U padoyeil MPOrpaMMbl JUCHUIIMHBI «Y4yeOHas npakTuka. [IpakTuka no no-
JIy4eHHI0 ePBUYHBIX NPO(eCcCHOHATbHBIX YMEHUI 1 HABBIKOB, B TOM YHCJI€ MePBUYHBIX
YMeHUii 1 HABBIKOB HAY4YHO-HCCJIe0BaTeIbCKOM AesTeabHocT» (B2.B.01(Y))

1 Heabio yueOHON MPAKTHKM SBIISETCS: 3aKpEIJICHUE YIIyOJeHIE TEOPETUYECKOM MO/ -
TOTOBKH; MpHOOpeTeHne o0ydyaromuMcs MPaKTUYECKUX HABBIKOB M KOMIIETEHLUH; mpuobdpere-
HUE 00YJaroIIUMCs OTIbITa CAMOCTOSTEIbHON MPO(ECCHOHAILHON ACATENBHOCTH; 00yUeHUE Ha-
BbIKaM pabOThI CO CHEUMANbHOIN JUTEpaTypoll U Apyroil HaydHO-TeXHUUECKOoW MHpopmanueit o
JOCTHKEHUSX OTEYECTBEHHOW M 3apyOeXHOW HayKW M TEXHUKH B COOTBETCTBYIOIIEH oOjacTtu
3HaHUH; 00yueHHe HaBbIKaM MPOBEACHUS HAyYHBIX UCCIIEOBAHUM U BBIMOJIHEHUS TEXHUYECKUX
pa3paboTok; oOy4deHuEe HaBbIKaM cOopa, 0O0paOOTKHM, aHAM3a W CHUCTEMAaTHU3aIllMd HAay4YHO-
TEXHUYECKOH MH(popMaIMK Mo TeMe (3aaHuI0); 00yueHHe HaBbIKaM MPOBEICHUS CTEHIOBBIX U
MPOMBINIIEHHBIX HCIBITAHUN OMBITHBIX 00pa3loB (MapTUi) MPOEKTHPYEMBbIX H3JEIHil; 00yde-
HUE HaBbIKaM COCTABJIEHUS OTUETA 110 TEME, Pa3AEIly, 3a/laHUIO, 3TaIly.

2 B pe3yiabTare H3yueHHMs AUCUHMILIMHBI 00y4yaloluiicsi Mo mporpaMmMe dakajas-
puaTa A0JiKeH: 00JalaTh CIEAYIOMIMMU KOMIETEHIUSIMU: CIIOCOOHOCTBIO OCYIIECTBISATh TEX-
HOJIOTUYECKUH MPOLECC B COOTBETCTBUU C PErJIAMEHTOM U HCIIOJIb30BATh TEXHUUECKHUE CPENICTBA
JUIS U3MEPEHUs] OCHOBHBIX MapaMeTpoB OMOTEXHOJOTMYECKHX IPOILIECCOB, CBOWCTB CHIPbS U
npoaykuuu (I1K-1); cmocoGHOCTRIO K peanu3aiyy U yrnpaBieHHI0 OMOTEXHOJIOTUYECKUMU TIPO-
neccamu (I1K-2); TOTOBHOCTBIO OLIEHUBATh TEXHUYECKHUE CPEICTBA U TEXHOJOTHH C YYETOM
sKosiornueckux nocneacteuil ux npumenenus (I1K-3); cmocobHocThi0 0OecrieunBaTh BBHIION-
HEHHME MPABUJI TEXHUKH 0€30MacHOCTH, MPOU3BOACTBEHHONW CAaHUTApHM, MOXKapHOU Oe30rmacHo-
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ctu u oxpanbl Tpyna (I1K-4); cnocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHUYECKON WH(OpMaInen,
UCIIOJIb30BaTh OTEUYECTBEHHBIN U 3apyOexHbIH OnbIT B npodeccuonanbHoi aesrenbHoct (ITK-
8); BIaJieHMEM OCHOBHBIMHM METOJIAaMH U MPUEMaMU MPOBEICHUS SKCIEPUMEHTAIBHBIX UCCIIE0-
BaHUI B cBOEH NpodeccnoHaabHoi 001acTH; ClIOCOOHOCTHIO MMPOBOANTH CTAaHAAPTHBIE M CEPTH -
(UKAIMOHHBIC UCTIBITAHHS ChIPhS, TOTOBOM MPOAYKIIMK M TexHoIornueckux npoueccos (ITK-9);
BJIaJICHHEM TUIAHUPOBAHUS SKCIIEPHUMEHTA, 00pabOTKH U MPeICTaBICHHUS TOITYYEHHBIX Pe3yJibTa-
ToB (I1K-10); rOTOBHOCTBIO HCHOIB30BATh COBPEMEHHBIE NH()OPMALIMOHHBIE TEXHOJIOTUU B CBO-
eil nmpodeccroHaNbHON 001aCTH, B TOM YKCie 0a3bl JAHHBIX U MAKEThl MPUKIATHBIX MPOrpaMM
(TIK-11);
3namu: ipueMbl pabOTHI CO CIIEIMATIBHON JIMTEPATypO U IPYroil Hay4HO-TEXHUYECKOH UH(OP-
MaIueil, BaKHeHIIe JOCTHKEHHUsI OTEUECTBEHHON U 3apyOeKHOM HayKu M TEXHUKU B COOTBET-
CTBYIOIIIEH 00IacTH 3HAHMIA,
Ymemns: cbopa, 00paboTKH, aHANIM3a U CHCTEMAaTU3alMK HAyYHO-TEXHUYECKON MH(OpMAaIUH T10
TeMe (3a/1aHuI0); MPOBEACHUSI HAYYHBIX MCCIICJAOBAHMHA M BBIMOJIHEHUS TEXHUYECKHUX pa3pado-
TOK;
Braoemu: HaBbIKaMU NPOBEACHUS CTEHIOBBIX U MPOMBIIIJIEHHBIX HCIBITAHUI ONBITHBIX 00pa3-
OB (TIapTUi) MPOEKTUPYEMBIX W3/EJIHil; HAaBBIKAM COCTaBICHUS OTUETa MO TeMe, pasJery, 3aaa-
HUIO, JTaIly.

3 Kpartkoe conep:xanue JUCHHIIHHDI

MeTtoibl pabOTHI ¢ HAYYHO-TEXHUUYECKOM JIUTEPaTypol € 1iesiblo cOopa nH(pOpMaluu 1o Te-
Me uccienoBanusa. Pabota ¢ coBpeMeHHBIMH MOMCKOBBIMU MHTEpHET-pecypcaMu Mo TeMe HcC-
cinenoBanus. IlareHTHBIN mouck. MeToapl UcCaeIOBaHUS U IPOBEICHUS 3KCIEPUMEHTAIbHbBIX
paboT B COOTBETCTBHH C BHINOJHSEMBIMU 3a7jauaMy HcCCeI0BaHus. MeTonbl aHanu3a u oopa-
0OOTKM 3KCIEPUMEHTAIbHBIX JaHHBIX. OCHOBBI MOJIEIMPOBAHUS U3Y4aeMbIX IPOLIECCOB U SIBIIE-
Huil. UndopmanoHHble TEXHOIOTUN B HAYYHBIX UccleqoBanusx. [lopsaok opopmiienus Hayd-
HO-TEXHMUYECKOH TOKYMEHTALIUU.
4. O0beM yueOHOM TUCHMILINHBI

O6bvem
Bunpt yueOHoI paboThI

B 3au. eamHmmax B akan. gacax
OO01mas TPY10eMKOCTb THCHUTITHHBI 3,0 108
CamocrositeanHas pa6ora (CP) 3,0 108
CaMocTosATeIbHOE TIOJTyYeHUE M OCBOCHHC 3HAHMIA, 2,89 104
YMEHHI U HAaBBIKOB B COOTBETCTBHUH C TIPOrPaMMOi
Buja uTOoroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM 0,11 4

. O0beM
Bunpsl yaeOHOM paboThI
B 3au. eaumHunmax B acTtpon. yacax

OO0uiasi TPy10€eMKOCTb TMCUMILIHHBI 3,0 81
CamocrositensHas padora (CP) 3,0 81
CamocTosiTeTbHOE OJYyYeHHE U OCBOEHUE 3HAHUIA, 289 78
YMEHUI U HaBBIKOB B COOTBETCTBHH C ITPOTrpaMMOit ’

By HTOroBOro KOHTPOJIS: 3a4€T ¢ OLIEHKOM 0,11 3
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AHHOTanua padoyeil nporpammsl Aucuunnnabl «[IponsBoacreenHas npakruka. [lpakru-
KA M0 MOJIy4eHHI0 MPO0(ecCHOHATBHBIX YMEHHUI M ONbITA PO eCcCHOHAIBbHOM 1eITeJIbHO-
ctu» (b2.B.02.(I1))

1.llessiMi NMPOM3BOJACTBEHHON NPAaKTHUKM SBISAIOTCS: 3aKpelUICHUE YIiIyOJieHHe Teo-
PETUYECKOM MOATOTOBKU O0YdYaroLIerocs; nmpuodpeTeHne oOydaronMMcsl MPaKTUYECKUX HaBBI-
KOB M KOMIIETEHLIMH; puoOpeTeHre 00ydyaroIuMCs OIbITa CaMOCTOSTENIbHOW PO eccuoHalb-
HOHU JeATEIBHOCTH.

2. B pe3yabTaTe M3yYeHUs] TUCUMILUIMHBI 00y4alOIMiicA MO MporpamMmMe GakaJiab-
puaTa J0JiKeH: 007anaTh CIEAYIOIMIMMU KOMIETEHIIUSAMH: CIIOCOOHOCTBIO OCYIIECTBISATH TEX-
HOJIOTMUYECKHUI MPOLEeCC B COOTBETCTBUHU € PEIVIAMEHTOM M MCII0JIb30BaTh TEXHUYECKHE CPEJCTBA
JUIE U3MEPEHUS] OCHOBHBIX MapaMeTpoOB OMOTEXHOJOTMYECKUX IPOIIECCOB, CBOWCTB CHIPbS WU
npoaykuuu (I1IK-1); crmocoOHOCTBIO K peanu3alyy U YIpaBICHUIO OMOTEXHOJOTMYECKUMH MIPO-
neccamu (I1IK-2); roToBHOCTBbIO OLIEHMBAaTh TEXHUYECKHE CPEACTBA U TEXHOJOIMHM C YYETOM
sKosiorndeckux nociuenctsuil ux npumenenus (IIK-3); cnocoOGHoCThIO OOecrieunBaTh BBINOJ-
HEHHE MPaBWJI TEXHUKU O€30MacHOCTH, MPOU3BOACTBEHHOW CaHUTApUH, TOXKAPHOU Oe30MmacHo-
ctu u oxpanbl Tpyaa (I1K-4); cnoco6HOCTRIO paboTaTh ¢ HAYYHO-TEXHUUECKON MH(pOpMalneH,
UCTIOJIF30BaTh OTEUECTBEHHBIN U 3apy0eKHbII ONbIT B mpodeccuoHansHon aesrensHoctu (ITK-
8); BlIaJlecHMEM OCHOBHBIMM METOJIaMH U NPHUEMaMH MPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEN0-
BaHMI B CBOEH NpodeccnoHaIbHOl 001acTH; ClIOCOOHOCTHIO MMPOBOAUTH CTAaHAAPTHBIC M CEPTH -
(pMKAIMOHHBIC HCHBITAHHS CHIPbs, TOTOBOW MPOAYKIMU U TeXHOJIOrn4eckux mporeccos (I1K-9);
BJIQ/ICHUEM IIJITAHUPOBAHUS HKCIIEPUMEHTa, 00pabOTKU U MPEACTABICHUS OJYyYEHHBIX pe3yJbTa-
ToB (IIK-10); roTOBHOCTBIO HCIIOJIB30BATh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTUU B CBO-
eil mpodeccroHabHOM 001aCTH, B TOM YMCIE 0a3bl JaHHBIX W MAKETHl MPUKIATHBIX MIPOrpaMM
(IK-11);
3namub: MeTobl HISHTU(UKALNS U aHAIHM3a TPOIYKTOB OMOCHHTE3a U OHOTpaHCc(hOpMaIHH, T10-
Jy4YEeHUE HOBBIX IITAMMOB-IIPOAYLIEHTOB OMOJIOTMYECKHUX MPENapaToB; CO3/1aHUS KOMIO3ULIMOH-
HBIX ()OPM M ONTHMAIBHBIX CIIOCOOOB MPUMEHEHHUSI OMONpEnapaToB; STAlbl MPOBEICHHUS BaJlU-
JAIUU TEXHOJOTUYECKUX ITPOLECCOB U AHAIUTUYECKUX METOMIHUK;

Ymemuw: pazpabareiBaTh TEOPETUUECKUE MOJIEIH, MTO3BOJISIONIME MPOTHO3UPOBATh XapaKTep HU3-
MEHEHHs CBOICTB ChIpbsl B Ipoliecce ero 0MoTpanchopMalnny U moiydaTb IPOAYKIHIO C 3aaH-
HbIMM Ka4E€CTBEHHBIMHM XapaKTEPUCTUKAMM; IPOBOJUTH SKCIEPUMEHTAIbHBIE MCCIEA0BaHUS
O6uonornyeckoi u PU3NKO-XMMUYECKON KMHETHKH Ha BCEX CTAAMAX TEXHOJOTHUECKOro Mpoliec-
ca M UX MaTeMaTUYECKOE ONUCAHMUE;

Brademw: TeopeTHUECKMMH 3HAHUAMU 110 OMOXUMMUHU, TEOPETUUECKUMHU OCHOBaMU OMOTEXHOJIO-
UM 3HaThb KOHCTPYKTHUBHBIE OCOOEHHOCTH W METOJbl pacuyeTa OCHOBHOIO OOOPYIAOBAHUS XUMU-
4eCKO U OMOTEXHOJOTHYECKONH MPOMBIIIJIECHHOCTH.

3.Kpartkoe conep:kanue JMCIHHUIIIHHBI

CBeneHus 0 UCTOPUM NPENIPUITHS. XapaKTEPUCTUKA U Ha3HAYCHHUE MOJIy4aeMOW IMPOIAYKIIMH.
XapakTepucTUKa ChIpbsl M MaTepuajioB. AnmaparypHas U TexHoJjorumdeckas cxema. OmnucaHue
TEXHOJIOTMYecKoro npouecca. HopMel TexHoaormdeckoro pexuma. Meronbl KOHTPOJIS MPOU3-
BojicTBa. KOHTpOJIb KauecTBa KOHEUHOTO MPOAyKTa. TeXHUKO-IKOHOMUYECKUE MTOKa3aTeIu Mpo-
n3BoJACTBA. [lepcieKkTUBEI pa3BUTHS IPOU3BOJICTBA.

158



4.00beM yueOHO TUCUUIIJIMHBI

o B 3auernrix | B akagem.
Bunx yuebnol paboThl
SAVHUII. yacax
OO01mast Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IJIAHY 6 216
KonTakTHas padora: - -
[Tocemenue npeAnpusTUil O MPOU3BOJCTBY OHMOTEX- 10 36
HOJIOTHYECKOH IPOLYKIUU ’
Pabora Ha npeAnpuATHU O UHAUBUAYAILHOMY 3a-
peaip A Ay Yy 4,39 158
JTAHUIO
[ToaroroBka u ciaaya OTYETAa MO MPAKTUKE 0,5 18
Buja uTOroBOro KOHTpPOJISi: 3a4eT ¢ OLEHKOM 0,11 4
N B 3auerHbix | B actpon.
Bun yae6HO# paboThI P
€IMHULL. qacax
OO0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 6 162
KonTakTHas padora: - -
[Tocemenue npennpuaATHil IO TPOU3BOJACTBY OMOTEX- 10 27
HOJIOTUYECKOH ITPOAYKLUHU !
Pabora Ha npeAnpuATHU O UHAUBUAYAILHOMY 3a-
peanp JMBHILY y 4,39 118,5
JTaHUIO
[ToaroroBka M ciaya OTYETAa MO MPAKTUKE 0,5 13,5
Buj nTOroBOro KOHTpOJISA: 324eT ¢ OLEHKOM 0,11 3
AHHOTanus padoyeil mporpaMmal AucHUIIMHBI «[IpexauniomMmuas npakTuKa»

(52.B.03(IT))

1.lenssMum Hay4yHO-HUCCIEAOBATENbCKOW TPAKTUKU SIBJISAIOTCS: TIOBBIIIEHHE IPAKTUKO-
OpPUEHTPUPOBAHHOM MOJATOTOBKU OOYYAIOIIUXCS; 3aKpeMeHUe M YriIyOJeHHE TeOpeTHUeCKOM
MOJITOTOBKH 00YYaIOIIUXCSI.

2. B pesyabpTrare m3y4eHHsl AMCHMILIMHBI 00y4alOIMICS 1O NMporpamMme 0akajaB-
pHaTa A0JIKeH: 007a1aTh CIEAYIOIIMMU KOMIETEHIUSMU: CIIOCOOHOCTBIO OCYHIECTBIATH TEX-
HOJIOTHYECKUI TIPOLECC B COOTBETCTBUM C PETVIAMEHTOM M MCIIOJIB30BATh TEXHUYECKHUE CPEICTBA
JUIsL U3MEPEHUsI OCHOBHBIX IMapaMeTpoB OMOTEXHOJOTMYECKUX IPOLIECCOB, CBOMCTB CBIPbS U
npoaykiuu (ITK-1); crmocoOHOCTBIO K peanu3aly U YIPaBICHUI0 OMOTEXHOJIOTMYECKUMHU MPO-
neccamu (I1K-2); roToBHOCTBbIO OLIEHMBAaTh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C YYETOM
sKoJioruueckux mnocneactBuil ux npumeHeHus (I1K-3); cnmocoOHocThIO 0OecnieunBaTh BBINON-
HEHHUE MpaBWJI TEXHUKU 0€30IaCHOCTH, MPOU3BOJCTBEHHONW CAHUTApHH, MOXKAPHOM Oe30macHo-
ctu 1 oxpanbl Tpyaa (I1K-4); cmoco6HOCTBIO paboTaTh ¢ HayYHO-TEXHHUUYECKOW HMH(pOpMalMeH,
HCIIOJIb30BaTh OTEYECTBEHHBIN U 3apyOeKHBIN OMNBIT B MpodeccnonanbHoil nesrenbHocty (I1K-
8); BIIaZICHMEM OCHOBHBIMHM METOJAMH U MPUEMaMH NPOBENEHUS IKCIIEPUMEHTAIBHBIX UCCIE0-
BaHUH B cBoell mpodeccroHaibHOI 0071aCTH; CITOCOOHOCTHIO POBOANUTH CTaHJAPTHBIE U CEPTH-
(pMKAMOHHBIE UCTIBITAHHUS CHIPBSI, TOTOBOM MPOAYKIIMH M TeXHOIornueckux npomueccon (I1K-9);
BJIa/ICHUEM IIJITAHUPOBAHUS HKCIIEPUMEHTa, 00pabOTKU U MpeICTaBICHHs OTyYEeHHBIX pe3ysbTa-
toB (ITK-10); rOTOBHOCTBIO HCIIONIB30BATh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUU B CBO-
el nmpodeccroHanbHONU 00JacTH, B TOM 4Hciie 0a3bl JaHHBIX U MAaKEeThl MPUKIATHBIX MPOTpamMm
(MK-11),
3nams: OMOXUMUIO U (PU3UOJOTHIO MUKPOOPTaHM3MOB U JIPYIMX OHMOJIOTHMYECKUX OOBEKTOB;
NPUKIIAJHYIO MOJEKYJSIPHYIO OUOJIOTHIO, TEHETHUYECKYI0 M KJIETOUYHYIO HHXKEHEPHIO; OCHOBBI
KOHCTPYUPOBAHMS HOBBIX IITAMMOB-TIPOAYLIEHTOB OMOJIOTHYECKN aKTHUBHBIX BEIIECTB; - HAy4-
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HbIE€ OCHOBBI HOBEHIINX OMOTEXHOJIOTHI, OCHOBAaHHBIX Ha PUMEHEHUH MOIYJIALUN MUKPOOHBIX,
JKUBOTHBIX U PACTUTEIbHBIX KJIETOK, ITOJYYEHHBIX CEJIEKIIMOHHBIMM U F€HETHUYECKUMHU METOJa-
MH; CTPOCHHE U (PYHKIIMU OCHOBHBIX KJIACCOB OMOJIOTUYECKU AKTHBHBIX COEAMHEHUI; TEXHOJIO-
MM BaXHEHIINX OEJNKOB; OCHOBBI CHHTE3a OCHOBHBIX KJIACCOB OMOJIOTMYECKU AKTUBHBIX Be-
IIECTB U UX (PU3MKO-XUMHUYECKUE XAPAKTEPUCTUKH; 3aKOHOMEPHOCTH PA3BUTHUS M (PYHKLIMOHU-
pPOBaHUS MOMYJISALUNA MUKPOOHBIX, )KUBOTHBIX U PACTHTEIBHBIX KJIETOK; TEOPETUYECKHE OCHOBBI
pELICHHs] SKOJIOTHYECKUX MPOOJIEM C MO3ULUI COBPEMEHHON OMOTEXHOJIOTUH; IPUHIMIIBI KOH-
CTpYyHPOBaHUSI OMOJIOTMYECKH AaKTUBHBIX BELIECTB C 3aJaHHBIMU CBOWCTBAMH; TEOPETHUYECKHUE
OCHOBBI CO3/IaHUSl IPOM3BOJCTBEHHBIX IPOLECCOB MOIY4YEHUS OMOJIOIMYECKM AKTHBHBIX Be-
LIECTB;
Ymemyu: onpenensaiTe KUHETUYECKUE U TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTH IIPOLIECCOB POCTa
MHUKPOOHBIX, )KUBOTHBIX U PACTHTEIbHBIX KJIETOK; MIPOBOJAUTH CUHTE3, (PU3UKO-XHUMUYECKOE HC-
ClIeZIOBaHUE W aHalu3 OMOJIOIMYECKM aKTUBHBIX BELIECTB; OCYLIECTBISATh XHMHKO-
TEXHUYECKUN, OMOXUMUYECKUN U MUKPOOUOIOTUYECKUN KOHTPOIb OMOTEXHOIOTUYECKOTO TIPO-
1iecca; INIAHUPOBATh U MPOBOIUTH HAYYHBIE UCCIEIOBAHNUS;
Braoemw: mMeTonamu cenekuuy, MOAU(PUKAIIMM U KOHCTPYUPOBAHUS KUBBIX CUCTEM M UX KOM-
IIOHEHTOB KaK OOBEKTOB JAEATEIbHOCTH OMOTEXHOJOI'MH; METoJaMi OMOCHHTE3a, BBIJICICHUS U
UICHTUPUKAIIMYA ¥ aHAJIM3a TPOIYKTOB OMOCcHHTE3a U OnoTpaHchopMaium; mpueMamM U METo-
JnamMu 0e30macHOi paboThl ¢ COEAUHEHUAMHU, 00J1a1al0IMMU (PU3UO0IOIMYECKONH aKTUBHOCTBIO U
KyJbTypaMu OMOJIOTUYECKUX areHTOB.
3. Kparkoe conep:xanue JMCIHHUIIIHHBI

Bb100p TeMbl HaydHO-HMCCIIEI0BATENBCKON padOThl. AHAU3 UMEIOLIUXCS TaHHBIX 10 pe-
3yJpTaTaM TEOPETHYECKOr0 U SKCIIEPUMEHTAIbHOI0 UCCIIEIOBAHNS B PAMKAX ITOCTaBICHHBIX JUIs
OTJIEJIbHBIX 3TaloB 00Y4YEHUs 3a/1a4 [0 TEeME BBITYCKHON KBaJIM(UKAMOHHONW paboTsl. Bbimosi-
HEHHE SKCIIEPUMEHTAIHHON YaCTH BBITYCKHON KBaMH(DUKAIMOHHOW paboThl. Y4acTue B HAy4HO-
uccieioBaTeabckoi padote kadeaps! (paboTa HayYHO-METOAMUYECKHX CEMUHApPOB Kadeapsl, Ha-
YYHO-TIPAaKTUYECKHE KOH(PEPEHIINH YHUBEPCUTETA, MEKPETUOHAIBHBIE U MEXTyHAPOIHbIE KOH-
¢depennun). [Tocemenue KOHCYIbTAlMi HAYYHOTO PYKOBOAMUTEINS IO TEME HAYYHOIO HMCCIeNo-
BaHus. [logroroska u npeacrasinenus oruera o HUP.
4.00beM yueOHOM TUCHUILINHBI

B 3aueTHBIX B akanem.

Bunsl yaeOHOM paboTh
eIMHUIIAX qacax

OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIaHy 9 324

Buja KoHTpOJIsSi: 3a4eT ¢ OLEHKOM - -

B 3agyernbix | B actpon.

Buasr yueOHOI pabOTEI
ya p eIMHALAX qacax

OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIaHy 9 243

Buja koHTpOJIsSI: 3a4eT ¢ OLEHKOM - -

«l'ocynapcrBenHnast utoropasi arrecrauus» (b.3)
AHHOTanus padoyeil MPOrpaMmbl IUCHUILIHHBI «3aIMTA BBITYCKHOH KBAIH(PUKAIIUOH-
Hoil paboTs» (b3.5.01)

1 Heab rocyiapcTBeHHOH HTOroBOW arrecTauM — OOBEKTHBHAs OLIEHKAa YPOBHS
c(hOpMUPOBAHHOCTH OOMIEKYJIBTYPHBIX, OOMEMPOPECCHOHABHBIX U TPO()ECCHOHATBEHBIX KOM-
NETEHUUI BBIMTYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIIOJHEHUIO MPOQECCHOHATIBHBIX 3a-
Jau.

2. B pe3yabTare M3yueHHsl TUCHHUIIMHBI 00yYalOLIUiicsi MO0 mMporpaMMme 0akaJiaB-
puarTa J0JKeH: o0JanaTh CIEAYIOIMMU KOMIIETEHIMSMHU: MCIOJBb30BaTh OCHOBBI (huiIocod-
CKUX 3HaHMHU Ui popMUpoBaHUs MUpPoBO33peHueckoit mozunuu (OK-1); ananu3upoBaTh OCHOB-
HbI€ 3Tallbl U 3aKOHOMEPHOCTH MCTOPUYECKOTO pa3BUTHUS 0OIeCTBa /i (POPMUPOBAHUS I'PaX-
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nanckoi mosunuu (OK-2); Ucrmons30BaTh OCHOBBI IKOHOMHYECKUX 3HAHUW B pa3IMUHBIX cde-
pax pesrenbHOcTH (OK-3); MCHonb30BaTh OCHOBBI MPABOBBIX 3HAHHWMA B Pa3UYHBIX cepax aes-
tenbHOCTH (OK-4); kK KOMMyHHMKallUM B YCTHOW M MHUChMEHHOW (popMax Ha PyCCKOM M HMHO-
CTPaHHOM $I3bIKax JJIs PELICHUs 3a/1a4 MEXJINYHOCTHOIO M MEXKYJIbTYPHOIO B3aUMOAECHCTBUS
(OK-5); paboraTh B KOMaHJie, TOJIEPAHTHO BOCIIPUHUMAs COI[MANIbHBIE U KYJIbTYpHBIC Pa3IUyus
(OK-6); x camoopranu3aiuu u camooOpaszoBanuto (OK-7); ucnosibp30BaTh METOIBI U CPEACTBA
buznyecKoil KyabTyphl 1151 00eCIeUeHHUs MOJHOLEHHON COIMAbHOM U MpoQecCuOHAIBHON Aes-
teabHOCTH (OK-8); TOTOBHOCTBIO MOJIB30BAaThCS OCHOBHBIMH METOJIAaMM 3alIUTHI MPOU3BOJICT-
BEHHOTO MEepPCOHAIa U HACEJICHUS OT BO3MOXKHBIX MOCJEICTBUIN aBapuil, KaTacTpod, CTUXUIHBIX
oencteuii (OK-9); anHanm3upoBaTh COLMAIBbHO-3HAYMMbIE TPOOJIEMBI U MPOLECCH, TOTOBHOCTHIO
K OTBETCTBEHHOMY y4yacTHIO B nmojutudeckoit xu3nu (OK-10); paboraTs ¢ nHpOpMaLei B ri10-
OanbHbIX KoMIbIOTEpHbIX ceTsaX (OK-11); moHuMaHueM posiM OXpaHbl OKPYXKAIOLIEH cpeibl U
palMOHAILHOTO MPUPOJIONOIB30BAHUS U I Pa3BUTUS U coxpaHenus nupuimzanuu (OK-12);
BJIJICTh OJTHUM W3 MHOCTPAHHBIX S3bIKOB Ha ypoBHE mpodeccuonanbuoro odbmienus (OK-13);
BJIQJIETh CPEACTBAMH CaMOCTOSITEIbHOTO, METOJIMYECKH MPABHJIBHOIO HCIIOJIb30BAHUS METOJIOB
(U3UYECKOr0 BOCIUTAHUS U YKPEIUIEHUS 3/0POBbs, FOTOB K JOCTHMKEHHUIO JIOJDKHOTO YPOBHS
bu3nYecKoil MOATOTOBICHHOCTH AJIi OOECIeYeHHs MOJIHOICHHON COIHMalbHOM U mpodeccuo-
HanbHOU AestenbHOcTH (OK-14); ocyiiecTBisiTh MOUCK, XpaHEHHE, 00pabOTKYy U aHAIU3 HH-
dbopMaruu u3 pa3IMYHbIX UCTOUYHUKOB U 0a3 JaHHBIX, IPEACTABIATE e B TpeOyemMoM (hopmare ¢
UCIIOJIb30BaHWEM MH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX U ceTeBbix TexHomoruit (OIIK-1); cmo-
COOHOCTBIO U TOTOBHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUILTUH
B IIPO(ECCHOHATILHON JIeITeIbHOCTH, IPUMEHSITh METOJIbI MATEMATUYECKOTO aHAJIN3a U MOJIECITH -
pPOBaHMUSI, TEOPETUUECKOTO U 3KcrepuMeHTanbHOro uccneaoBanus (OIIK-2); ucnonb3oBath 3Ha-
HUSL O COBPEMEHHOM (PM3MUECKON KapTHHE MHUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHO-
CTSX, CTPOCHHUH BEIIECTBA JUIS MIOHUMAaHUs OKPY)KAIOIIEro Mupa u siBjieHuit mpuposst (OI1K-3);
NOHMMATh 3HaueHUs MHPOPMALUU B Pa3BUTHH COBPEMEHHOT'O HMH(OPMAIIMOHHOTO OOIIEeCTBa,
CO3HaHHEM OIACHOCTH M YIPO3bl, BO3HUKAIOIIEH B 3TOM MpOIECCe, CIIOCOOHOCTHIO COOJII0IaTh
OCHOBHBIE TpeOoBaHHUS MH()OPMAIIMOHHOW OE30MAaCHOCTH, B TOM YHCIIE 3aIIUTHI TOCYIApCTBEH-
Hoi TaifHbl (OIIK-4); BiageHneM OCHOBHBIMH METOAAMH, CIIOCOOAMU M CpEICTBAMM IOJyye-
HUS, XpaHEHUs, nepepadboTKu UHPOpPMAINK, HaBbIKAMU pabOThI C KOMIIBIOTEPOM KaK CPEJICTBOM
ynpasinenus nHpopmanueit (OIIK-5); B1ageHrneM OCHOBHBIMH METOJIAMH 3alllUThl POU3BOJICT-
BEHHOT0 IIE€pCOHalla U HACEJIEHHsS OT BO3MOXKHBIX MOCJEICTBUN aBapHil, KaTacTpod, CTUXHUM-
HbIx OenctBuil (OIIK-6); ocylecTBIATh TEXHOJIOTHYECKHH MPOILECC B COOTBETCTBUHU C peria-
MEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JUIsl U3MEPEHHUS OCHOBHBIX IapaMeTpoB OMO-
TEXHOJIOTHYECKUX MPOIECcCOB, CBOMCTB chipbs U npoaykuuu (I1K-1); k peanuzauuu u ynpasie-
HUIO OnoTtexHonorndeckumu mnporeccamu (I1K-2); roToBHOCTBIO OIIEHMBATh TEXHUYECKUE CpeJl-
CTBa M TEXHOJIOTHH C y4ETOM dKoJoruueckux nocueactBuit ux npumenenus (I11K-3); cnocobno-
CTbIO OO€cleYnBaTh BBIMOJIHEHUE MPABUI TEXHUKU O€30MacHOCTH, MPOU3BOICTBEHHON CaHMTa-
puu, noxapHoil 6e3onacHoctu U oxpanbl Tpynaa (I1IK-4); cnocoOHOCTBIO paboTaTh ¢ Hay4HO-
TEXHUYECKOH MH(OpMalueil, UCIoab30BaTh OTEUECTBEHHBIH U 3apyOeKHBIH OMBIT B Ipodec-
cuoHanbpHOU aesrensHocTU (IIK-8); BrageHneM OCHOBHBIMM METOJAaMHU U MpUEMaMU IMPOBeEJe-
HUS SKCTIEPUMEHTAIIBHBIX UCCIIE0BAaHUI B CBOEH MpodeccHoHalbHONW 00J1aCTH; CIIOCOOHOCTHIO
MPOBOAMTDH CTaH/IAPTHBIE U CEPTU(UKALIMOHHBIE HUCTIBITAHUS ChIPbs, TOTOBOM MPOIYKIIMHU U TEX-
Hojoruueckux mnpoueccoB (I1K-9); BnageHuem IUIaHMPOBAHUS SKCIIEPUMEHTa, 0OpabOTKH U
npeAcTaBiIeHus oaydeHHBIX pe3ynabTaTtoB (I1K-10); TOTOBHOCTBIO HMCIIONB30BAaTh COBPEMEHHBIE
UH(POPMALIMOHHbBIE TEXHOJIOTUU B CBOEH MpodeccrnoHanbHOW 0071acTH, B TOM 4ucie 0a3bl J1aH-
HBIX U MMaKeThl MpUKIaaHbix mporpamm (ITK-11);

3namb: COBpeMEHHbIE HayYHbIE JOCTHKEHUS U MEPCIEKTUBHBIC HANpaBlieHUs! paboT B 00JacTH
OMOTEXHOJOTMH, CTAaTUCTUYECKHE METO/Ibl 00pabOTKHM AKCIEPUMEHTAJIbHBIX PE3YJIbTaTOB, CO-
BpPEMEHHbBIE METO/Ibl OMOTEXHOJIIOTUYECKUX UCCIIEI0BAaHUI;

Ymems: npuMeHsATh 3HaHUS, TOTYyYEHHbIE TPU N3YYEHUH €CTECTBEHHOHAYYHBIX U CIIEUATbHBIX
JTUCITUILINH, 7S petieHus QyHIaMeHTaIbHBIX U MPUKIAJIHBIX 33/1a4 B 00JIaCTH OMOTEXHOJIOTUH,
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(GopMynHupoBaTh LENU U 3aa4d HAYYHOTO HMCCJIEIOBAHUSA, IPOBOJUTH 00pabOTKY pe3ysIbTaTOB
HKCIEPUMEHTA, OLEHUBATh MOTPEUIHOCTH, aHAIM3UPOBATh, HUHTEPIIPETUPOBATh U 0000IIaTh pe-
3yJIBTaThl HAYYHOI'O MCCIIENOBAHUS, IPEICTABIIATH MOJIYyYCHHBIE PE3YJIbTaThl HAYYHOI'O UCCIIEN0-
BaHUs B BUJIE HAYYHOI'O JOKJIaJa U MPE3EeHTALNM;

Brademwb: HaBbIKaMH TJITAHUPOBAHUS U MPOBEACHUS HAyYHBIX HCCIEIOBAaHUN B oOmacTu Ouorex-
HOJIOTMH, HaBbIKaMH pabOTHI ¢ HAYYHO-TEXHUUECKOM, CIIPABOYHOM JINTEPATYPOIl U JIEKTPOHHBI-
MU pecypcamu.

3 Kparkoe conep:kanue JMCIHUIIIHHBI

l'ocynapcTBeHHass UTOroBasi arrectanusi oOydarommxcsi B (popMe 3amiuThl BBITYCKHOMN
KBAJTM(PUKALMOHHON pabOThl MPOBOAMUTCS TOCYNAPCTBEHHON 3K3aMEHALMOHHOM Komuccuei
(I'9K).

3ammTa BBITYCKHONW KBaJTM(UKAIIMOHHONW PAaOOTHI SBISICTCS O0S3aTEIIbHOW IMPOIETypoi
UTOTOBOW TOCYJApCTBEHHOM aTTECTAllUM CTYACHTOB BBICUIMX YyYEOHBIX 3aBEJCHHI, 3aBeplIaro-
MKUX O0y4yeHHUe MO HalpaBJICHUIO MOATrOTOBKU OakanaBpuaTa. OHa MPOBOAMTCSA IMYOJUYHO HA
OoTKphITOM 3acenanuu ['OK cornmacHo yTBepKI€HHOMY JAEKaHATOM TpaduKy, Ha KOTOPOM MOTYT
IIPUCYTCTBOBATH BCE JKEJIAOLIUE.

Matepuassl, IpeACcTaBIsIEMbIE K 3aIIUTE:

BBINYCKHAs KBaNU(HUKAIMOHHAs paboTa (MOsICHUTEIbHAs 3aIHCKa);

3ajanne Ha BemonaHenue BKP;

o13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npe3eHTanys (pa31aToYHbIi MaTepua), MOMUCAHHAs PYKOBOAUTEIIEM;

JOKJIA.

B 3amaun I'OK BXOJsT BBIsBIEHHE MOATOTOBIEHHOCTH CTYAEHTa K HMpPOQecCHOHaIbHOM
JESATEIbHOCTH U MPHUHATHE PELICHUS O BO3MOXXHOCTH IMPHCBOEHHUS €My KBalM(pUKaluu «Oaka-
JaBp».

Pemrenune o npucyxaeHnH BBITYCKHUKY KBaTH(UKAUN «OakanaBpy MPUHUMAETCS Ha 3a-
cenanuu ['OK npocTbiM OOJIBIIMHCTBOM MPH OTKPHITOM I'OJIOCOBAaHUH WJIEHOB KOMHCCHUU Ha OC-
HOBAHHUM PE3YJIbTaTOB MUTOTOBBIX HCHBITAaHUI. Pe3ynpTaThl ONpenensioTcsl OLEHKAMU «OTINY-
HOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHON.

OOyuaromuiics UMeeT MpaBo M0AaTh B aNeJUISIMOHHYI0 KOMHCCHIO alleUIALNI0 O Hapy-
LIEHUH, TI0 €r0 MHEHUIO, YCTAaHOBJIEHHOM MPOLIEyphl 3alIUTHI
4, O0beM rocy1apcTBeHHOH MTOTOBOW aTTeCTALMHU

['ocynapcTBeHHass UTOroBasi aTTecTalMsl MPOXOIUT B § ceMecTpe Ha 0aze 3HAHUU, MOTY-
YEHHBIX CTYJEHTaMHU IPHU U3y4eHMM IucuuIuIH HanpasieHus 18.03.01 Xumudeckass TexHOJIO-
rus npopuib «XUMUYEcKasi TEXHOJIOTHS TYTOIUIaBKUX HEMETAIJIMYECKUX U CHIIMKATHBIX Mare-
pHAIIOB.

KoHnTponb 3HaHui 00y4aromuxcsi, HOJTy4YeHHBIX TP OCBOEHUU OCHOBHOM 00pa3oBaTellb-
HOM MPOrpaMMBbl, OCYIIECTBIIETCS B (hOpMeE 3aLIUThHI BBITYCKHON KBaJTU(pHUKAIIMOHHON pabOThl U
NPUCBOEHUS KBaIM(UKaIUK «OaKagaBpy.

Bunsl yaeOHOM paboTh B 3auer- B akanewm.
HBIX €1~ qacax
HUIAX
OO011ast TPYA0EMKOCTh MPAKTUKU IO y4eOHOMY IIIaHy 6 216
Bun xoutposns: 3ammura BKP Ha 3acenannu ['OK — —
Buzsl yaeOHOM paboThI B 3auer- B actpon.
HBIX €1~ qacax
HUIAX
OO011ast TPYA0EMKOCTh MPAKTUKU 0 y4eOHOMY IIJIaHy 6 162
Bun xontposst: 3amurta BKP Ha 3acemanuu ['OK — —
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AHHOTanua padoyeil mporpaMmmal AucUUIIMHBI «[lepeBox HAYUYHO-TEXHUYECKO JIUTEpa-
Typs» (PTA.B.01)

1. Heab AuCHMIIMHBI — NpHOOpeTeHrne 00yJyaroIUMuUcs o01el, KOMMYHUKAaTUBHOW U
npoeCCHOHATBPHON KOMIIETEHIMH, YPOBEHb KOTOPHIX HA OTHCNBHBIX JTamax S3bIKOBOM
HOJArOTOBKH I103BOJISICT BBIIOJHATH pa3iMyHble BHJbI MPO(YECCHOHAIBHO OPUEHTHPOBAHHOTO
II€pEBO/Ia B MPOU3BOJICTBEHHON U HAYYHOM JESATEIbHOCTH.

B pe3yabTaTre HM3ydeHHMs] AMCUUILIMHBI 00y4YalouUuiicsi Mo mporpamMme OakaJiaB-
puarTa Jo/KeH: 00janaTh CIEIyIOIIMMHU KOMIIETEHIUSAMU: BIaJI€HUEM OCHOBHBIMM METOJAMH,
crocodaMM M CPEICTBAMM IONYYEHHUsS, XpaHEHHs, NepepaOOoTKHM HHGPOPMALUHU, HaBbIKAMU
paboThI C KOMITBIOTEPOM Kak cpeiacTBoM ympaieHus uHopmarumeit (OI1IK-5); TroToOBHOCTHIO
UCIOJIb30BaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOIMH B CBOEHl INpodeccHOoHaNbHOM
o0JiacTu, B TOM uuciie 0a3bl IaHHBIX M MAKeThl NpUKIaaHbIX nporpamm (TTK-11).
3Hnamwb: OCHOBHBIE CIIOCOOBI TOCTUKEHUS SKBUBAJICHTHOCTU B I1€PEBOJIE; OCHOBHBIE IPUEMBI I1€-
peBOa; SA3BIKOBYIO HOPMY M OCHOBHBIC (DYHKIIMM $3bIKa KAaK CHUCTEMBI; JOCTATOYHOE JJISI BBI-
IIOJIHEHHUs NepeBojia KOJIMYECTBO JIEKCUYECKUX €IUHMILI, (Ppa3eooru3mMoB, B TOM UYHUCIE COLM-
aJIbHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX PpEANINN;

Ymemsb: IpuMEHATH OCHOBHBIE NPUEMBI IIEPEBOAA; OCYILECTBIATh NUCbMEHHBIN NIEPEBOJ C CO-
0JIt0/IeHnEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH, COOIIOEHUEM IPaMMaTUYECKUX, CUHTAKCHU -
YECKUX U CTHJIMCTHUYECKUX HOPM; O(hOPMIISITH TEKCT NEPEBOAA B KOMIIBIOTEPHOM TEKCTOBOM pe-
JAKTOPE; OCYLIECTBJIATH IEPEBOJ C COOJIIOJIEHUEM HOPM JIEKCUYECKOW SKBUBAJIEHTHOCTH, CO-
OJIF0JICHHMEM TI'pPaMMAaTHYECKHUX, CUHTAaKCHUECKUX U CTHJIMCTHYECKMX HOPM TEKCTa IepeBoja M
TEMIOPAJIbHBIX XapaKTEPUCTUK UCXOAHOIO TEKCTA;

Brnademws: MeTONMKON NpeanepeBoYECKOr0 aHaJIM3a TEKCTa, CIOCOOCTBYIOLIEH TOYHOMY BOC-
HPUSTUIO UCXOJHOIO BbICKA3bIBaHMs; METOUKON MOATOTOBKY K BBIIIOJHEHUIO I1EPEBO/IA, BKIIIO-
yas MOMCK MHGOpPMAlUU B CIPAaBOYHOM, CIELUANbHOMN JIUTEpaType U KOMIIBIOTEPHBIX CETSX; -
OCHOBaMU CHCTEMbI COKPAIICHHON NEePEeBOAYECKOMN 3alMCH MPHU BBIIOJIHEHUU NIEPEBOA; OCHOB-
HOW MHOSI3bIYHOM TEPMUHOJIOTHEN CIEeUaIbHOCTH, OCHOBAMHU pedepUpOBaHUS U aHHOTHPOBA-
HUS JINTEPATypPhl MO CHEIUATIBHOCTH.
2. Kparkoe cofepxaHue 1M CUMIIMHBI:
Beenenue. [Ipenmer u poab nepeBosa B COBpEMEHHOM 00111ecTBe. PazniuHble BUIbI IEpEBOIA.
3agauu ¥ MECTO Kypca B ITOJArOTOBKe OakanaBpa TEXHUKH U TEXHOJIOTUH.

Mooyns 1:

1.1. CpaBHeHue nopsaKa cJIOB B aHIIIMHCKOM U PYCCKOM MpeanoxkeHusx. [lepeBoa mpoctoro
MOBECTBOBATEIBHOTO MPEATIOKEHUS HACTOALIET0, OyIYIIEro U MPOIIEIIIEr0 BpEMEHHU.
OcobeHHOCTH TIepeBo/Ia BOIPOCUTENBHBIX U OTPULIATEIbHBIX IPEIOKEHUH B PA3TUYHBIX Bpe-
MeHax.

1.2 IlepeBoa npeioxxkenuit Bo BpemeHax Indefinite, Continuous. Urenue u nepeBoJi o Teme
"Xumus".

Mooyns 2.

2.1. [lepeBox npeioxenuii Bo BpemeHax rpymmn Perfect, Perfect
Continuous (yTBepAUTEIbHBIE, BOIPOCUTEIbHBIE U OTpHULIaTEIbHbIE (hOpMbI). OcOOEeHHOCTH
yIoTpeOIeHHs BCIOMOTaTENbHBIX IJ1arojoB.

2.2 IlepeBox cTpaaaTenbHOTO 3aj10ra. TpyaHbIe cllydau EpeBojia CTPaaaTeIbHOrO 3ajora.
UreHune u nepeBoj TEKCTOB 1o Teme "Hayka 1 HayuHble MeTO/IbI". AKTUBH3ALIMS JIEKCUKH ITPO-
YUTAHHBIX TEKCTOB.

2.3. IlepeBoJl MPUAATOUHBIX MPEIOKEHUH.

[Ipunarounble moAJIeKAIIIHE.

[IpunaTounblie ckazyeMele.

[TpunaTounblie onpeaenuTeIbHbIE.

[Tpunarounsie 0OCTOSATENLCTBEHHbIE, TPUIATOUYHBIE TOTOIHUTEIbHBIE.

2.4. Turbl yCIOBHBIX NPEIOKEHH, TIPaBUIIa U OCOOCHHOCTH MX TIEpEBO/IA.
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[IpakTrka nepeBoia Ha MpuUMepax TeKCToB 0 Xumuu, /.. Menoeneege, nayke u mexHonocuu.
2.5. IlepeBo mpeAsIOKEHU C yI€TOM IIpaBUia coriacoBanus BpeMeH. [Ipsimast 1 kocBeHHast
pedb.
2.6. Pa3znuunblie BapraHThI IepeBO/Ia CYIIECTBUTEIBHOTO B PEVIOKECHHUH.
2.7. MosianbpHBbI€ T71arojibl 1 OCOOCHHOCTH UX MEepEeBo/Ia.
PazButue HaBbIKOB nepeBojia o reme "Hayka 3aBTpaiiHero gas".
2.8. CriennanbHas TepMuHoIorus mo reme "Jlaboparopus'.
2.9. Cokpamenns. Oco6eHHOCTH UX TepeBoa. Pa3BuTHe HaBBIKOB NIEPEBOJIa HA IPUMEPE TEK-
ctoB 1o Teme "JlabopaTopusi, U3MEPEHHS B XUMHH'".
Mooyns 3.
3.1. Henmmunbie (hopMbI Taroa.
WNudunutus (Heonpenenennas ¢gopma riarosna). Posib "HQUHUTHBA B IPEIUIOKEHUU U BAPHAHTHI
MepeBo/ia Ha pycCKul s3bIK. [Ipryactust U repyHanid.
3.2. nduHUTHBHBIE OOOPOTHI.
O6opoT nononHeHne ¢ UHOUHUTUBOM. BapraHThl iepeBoia Ha pyCCKUil A3bIK. TepMuHONOTHS
1o Teme "CoBpeMEHHbIE TEXHOJIOTHH'".
3.3. O6oport nmoiexaniee ¢ THPUHATHBOM. PazinmyHble BApHAHTHI IEPEBOIA.
TepMuHosorus mo TeMe "XuMudeckass TeXHOJIOruA".
3.4. IlepeBox mpUYACTHBIX 0OOPOTOB.
AGcomoTHBIN npudacTHeI OO0POT U BapUAHTHI IEPEBO/IA.
Pa3BuTHne HaBBIKOB NepeBoia 1o Teme "buorexnonorus".

3.00beM yueOHOM TUCHUILTUHBI

B 3aueTHBIX B akanem.
Bunet yueGHoI paboTh €IUHUIAX gacax
OO01masi Tpy10€eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonTtakTHas padoTa - ayIuTOPHbIE 3aHATHA: 0,33 8
Jlexmmm (Jlek) 0,0 0
[Tpaktuueckue 3ansatus (I113) 1,0 36
CamocrositeabHas padora (CP): 1,56 60
CaMocCTOATENBHOE U3YUYEHUE PA3AEIOB TUCIUIUINHBI 1,56 36
KonrtaktHas camocrositensHast pabora 0,2
Buabl koHTpOJIA:
3auyer: 0,11 4
KonrakTHas padoTa — mpoMe:KyTO4YHasi aTTeCTAlUsA - -
IMoaroroBka K IK3aMeHy

Bunasr yue6HoI paboThI 3au. en. Ak. 4ac.
O0mas TpyA0eMKOCTb JUCHHILIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,0 4
Jlexmm (Jlek)
[Ipaktuueckue 3austus (I113) 1,0 36
CamocrositebHas padora (CP): 1,0 36
CaMoCTOATEIbHOE U3YUYEHHUE PA3AEIOB IUCHUIIIMHbI 1,0 36
Buasbl koHTpOJIA:
3a4eT ¢ oleHKoi + +
IHoaroroBka Kk 3k3amMeHy -
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AHHOTanuA padoyeil MporpaMmbl IMCUUIIMHBI «['paxaaHcKas 3alIUTa B Ype3BbIYANHBIX
curyauusx» (®TIA.B.02)

1. Heab AMCHUNJIMHBI - TOJATOTOBUTH CTYJEHTa K OCMBICIEHHBIM MPAKTUYECKUM JIEHCT-
BUSIM TI0 00€CIIEUEHHIO CBOEH 0E30MaCHOCTH U 3aIHUTHI B YCIOBUSIX BOZHUKHOBEHHUS YpE3BbIUaii-
HOH CUTyalluH NPUPOJIHOTO, TEXHOTEHHOT'O U BOEHHOI'O XapaKTepa.

3amada u3yueHus CBOJUTCSA K (OPMUPOBAHUIO YMEHUI M HaBBIKOB, MTO3BOJISIOMIUX HA OC-
HOBE H3YYEHHS OIACHBIX M MOpa)xarolux (akTOPOB Ype3BBIYANHBIX CHUTYallMi MPUPOJIHOTO,
TEXHOTEHHOT'O ¥ BOGHHOTO XapakKTepa, APYruX OMACHOCTEH yMeNo pemaTh BOMPOCkl CBoei 6e30-
MACHOCTH C MCHOJb30BAHUEM CPEJICTB CUCTEMBI ITPAXIAHCKOM 3aIUTHI.

2.B pe3yabTare u3yuyeHus JUCHUIUIHHBI 00ydamoluiics mo mporpamme GakajaBpuaTa
JAOJIKeH: 00JIaaTh CIEAYIOIMMU KOMIETEHIUSAMU: TOTOBHOCTBIO IOJIb30BAThCSI OCHOBHBIMU
METOJIaMH 3aILUThl IPOU3BOJICTBEHHOI0 NEPCOHAIA U HACEIEHMSI OT BO3MOXHBIX IOCIEACTBUM
aBapuii, karactpod, cruxuiinbix OeactBuii (OK-9); cmocoOHOCThIO 0OecTieYrBaTh BBHITOTHECHUE
NPaBUJI TEXHUKH 0€301aCHOCTH, POU3BOJCTBEHHOW CAaHUTAPHH, MTOKAPHOW O€301MacCHOCTH U OX-
panbl Tpyaa (ITIK-4);
3nams.: XapakTEpUCTUKU MPUPOIHBIX OEICTBUM, TEXHOTEHHBIX aBapHil U KaTacTpod Ha pajaua-
[IUOHHO, XMMHYECKU M OHOJOTHYECKH OMACHBIX OOBEKTaX, MOopakarolme (HakTopbl APYrux
OIIACHOCTEM; OCHOBBI BO3AECUCTBUS ONMACHBIX (PAaKTOPOB UPE3BBIYANHBIX CHUTYyalMil HA YelIOBEKa
U NPUPOJIHYIO Cpely, JONMYCTUMbIEC MPEIEIbHbIE KPUTEPUU HETATUBHOTO BO3JIEUCTBUS; MEPbI
0e30MmacHOro MoBeACHUs NpU NpeObIBaHUM B paiioHaxX (30HaX) M0KAPOB, PaIUOAKTUBHOIO, XU-
MHUYECKOT0 ¥ OMOJIOTHYECKOr0 3arpsi3HeHHUs; CIIOCOOBI M CPECTBA 3alUTHI YEIOBEKa OT BO3JICH-
CTBHSI TIOPAXKAIOIMUX (PAKTOPOB YPE3BBIYAWHBIX CHTYallUi MPHUPOJHOTO, TEXHOTCHHOTO M BOCH-
HOT'O XapakTepa.

Ymemw: ucnonp30BaTh CpPEeACTBA 3AIIUTHI OPTaHOB ABIXAHUS U KOXKH, MEIUIIMHCKUE JIJISI CAMO-
3aIUTHl U OKa3aHUs MOMOIIM JPYTUM JIIOASIM; IPUMEHATh MIEPBUYHBIE CPEICTBA MOKAPOTYLIE-
HUS IS JIOKIM3alMy U TYHICHHS I10)Kapa, BO3HUKIIETO B ayAUTOpUHU (JIaOOpaTOpUM); OKa3bl-
BaTh ce0e U JPYrUM MOCTPAJABUIMM MEAMIIMHCKYIO TOMOIIb C UCHOJIb30BaHUEM TaOEIbHBIX U
MOJIPYYHBIX MEIULIUHCKUX CPEACTB.

Braoemy: npuémamu mpoBeICHHs] YaCTUYHOW CAaHUTApHOW OOpabOTKM MpHU BBIXOJE U3 palioHa

(30HBI) PaAMOAaKTUBHOIO, XUMUYECKOTO M OMOJIOIMUYECKOTO 3arps3HEHUs (3apa)XeHHsi); CIoco-
0aMH U TEXHOJIOTHSIMHU 3aIIUThHI B UPE3BbIUANHBIX CUTYAIHIX.

3. KpaTkoe coanep:xkaHue TUCHUILINHBI.

1. OnacHoctu mpupogHoro Xapakrepa. CTuxuiiHble O€ICTBUS, SBICHUS MPUPOJBI pa3-
PYLIUTEIBHON CHUJIBI - 3€MJIETPSICEHMSI, HABOJHEHHUS, CEJIEBble MOTOKH, OMOJI3HU, CHEXHbIE 3a-
HOCBI, U3BEP’KEHHE BYJIKaHOB, 00BaJIbI, 3aCyXH, yparaHbl, OypH, IOXaphl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapHU U KaTacTpodsl HA PaMAIMOHHO OIac-
HOM OOBEKTE, XUMUUYECKH OMACHOM OOBEKTE, OMOJIOTHYECKH OMAaCHOM OOBEKTE; Ha TPAHCIIOPTE
(’KeJIe3HOIOPOKHOM, aBTOMOOWJIBHOM, PEYHOM, ABHAIIMOHHOM); Ha TUAPOCOOPYKEHHUSAX; Ha
KOMMYHAJIbHBIX CUCTEMaX KM3HEOOEeCIeueHusl.

3. OnacHOCTH BOEHHOT'0 XapakTepa. [I[pumeHeHue opyxusi MaccoBOro nopaxxeHus (suep-
HOT'0, XUMHUYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTaTEIbHBIM HAIOJTHEHUEM, HO-
BBIX BUJIOB OpPYXHs. 30HBI 3apakKEHUS OT CPEACTB MOPAKEHUS U UX BO3JICHCTBUE HA HACEIICHUE U
OKPY’KAIOIIYIO IPUPOJIHYIO CPELY.

4. IoxxapHast 6€30MaCHOCTb — COCTOSIHUE 3AIIUIIIEHHOCTH HAaCeIeHUs, UMYILECTBa, o01ie-
CTBa M rocyaapcrsa oT mnoxapos. [loxkapHas onmacHOCTh (MPUYUHBI BO3SHUKHOBEHHS MOXKAapOB B
3aHUSX, JIECHBIE MOKapbl). Jlokanuzanuss U TylleHue moxkapoB. lIpocreiimme TexHHUYEcKHe
cpenctBa noxaporymeHus (oruerymurtenu OI1 -8, OY-2) u npaBuiia moyb30BaHUS UMHU.

5. KoMmruteke MeporpuaTuii rpakx JaHCKOH 3allUThl HACEICHUSL.

Onogenienue 1 UHGOPMHUPOBaHUE HAaceldeHHs 00 onacHOCTH. [IpuHATHE HaceleHHeM CUrHa-
noB omnogemleHus («BHumanue BceM!», «Bo3nymiHas TpeBoray, «PaauannoHHas OMacHOCTHY,

«Xumudeckas TpeBoray, «OT00M 0OmacHOCTHY) M TOPSAIOK JEHCTBUS 110 HUM. DBaKyalisi Hace-
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JeHus U3 30HbI onacHocTU. CrocoObl aBakyarn DKCTPEHHAs 3BaKyalus CTyJIEHTOB U3 ayAUTO-
pUU TIpY BO3HUKHOBEHUH MOKapa.

CpencTBa MHAUBHUIYAIbHOU 3amuThl opranoB aeixanus (I'T1-7, T'TI-7B, I'TI-9, P-2, V-
2K, PITA-1, PIII-67M, PVY-60M, «®enukcy, I'I3K, AT, AI1I-3, I13V-K, UII-4M, UII-5, UI1-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUIIMHCKHIE CPEACTBA 3AIUTHI .

CpencTBa KOJUIGKTHBHOM 3aIIUTHI HaceneHus. Ha3HaueHne, 3amuTHBIE CBOMCTBa yOe-
xuml. [IporuBopanuanuonnsie ykpbiTusi ([IPY, momsemuble meriexonHble Mepexo/bl, 3ariay0-
JICHHBIE CTAHIIMM METPOIOIUTEHA), MPOCTEHIINE YKPHITUS (TpaHILIEH, OKOIbI, IEPEKPHITHIC 1IE-
mm). [IpaBuiia 3aHsaTUs yOeKuIa.

6. Okazanue nepBol METUIIMHCKOM TTOMOIIH MPU 0’KOTaX, PAHCHUSX, 3apakeHusx. [1po-
BEJICHHE YaCTUYHON CaHUTapHON 0OpaOOTKM KOKHBIX IMOKPOBOB UE€IOBEKA MPU BBIXOJE U3 30H
PaAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTUUECKOT0 3apa>keHuUsl (3arpsi3sHEHUs ), U3 30H MOKapOB.

7. JIukBUIAIMS TIOCIICCTBUNA YpE3BbIYAMHON CUTyallnH. PaguanmoHHas U XMMHUYECKas
pasBe/iKa oudara mopakeHus (3apakeHus). ABapuifHo-cnacarenbHble padoTel. CrienuanbHast 00-
paboTKa TEeXHUKHU, MECTHOCTH, OOBEKTOB (J€3aKTUBalUs, Jerasamus, 1e3uH(eKuns, Ae3MHCeK-
1.

8. DKkcTpeHHas 3Bakyalus U3 ayaquTopuu (J1adopaTopuu) B YCIOBUAX MOXKapa, pajualu-
OHHOTO, XUMHUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHUS TEPPUTOPHH C HCIOJIB30BAHUEM IPO-
creiimmx cpeacts 3amuthl («Pennkc», I'J[3K, npotusoraza I'TI-7 ¢ JII1T'-3).

4.00peM yueOHOM TUCHHMILINHBI

Buzsl yaeOHOM paboThI 3au. en. AK. yac.

OO0masi TpyA0eMKOCTh JUCIHUIIJIUHBI 110 Y4eOHOMY IJIAHY 1,0 36
KonTakTHas padoTa - ay1uTOPHbIE 3aHATHS: 0,11 4
Jlexmu (Jlek) 0,11 4
[Ipaktuueckue 3austus (I13)

CamocrositesbHast padora (CP): 0,89 32
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 0,89 32
Buasbl koHTpOIA:

3a4eT Cc oueHKoi + +

IToaroroBka kK IK3aMCEHY -

Bunael yue6HOM paboThI 3au. en. AcTp. yac.
O0mas TpPyA0EMKOCTh JMCIHHUIIIHHBI 10 Y4eOHOMY IVIAHY 1,0 27
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 0,5 13,5
Jlexruu (JIek) 0,5 13.5
[Tpaktuueckue 3austus (I13)
CamocrositesnbHas padora (CP): 0,5 13,5
CaMocCTOsATeIbHOE U3YICHHE PA3/ICIIOB TUCITUTUTHHBI 0,5 13,5
Buasbl koHTpOIA:
3a4er ¢ oneHkoM + +

KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust -

IHoaroroBka K 3K3amMeHy -

5. TPEBOBAHUA K YCJIOBUSAM PEAJIM3ALIUU TPOT'PAMMbBI BAKAJTIABPUATA
5.1. TpeGoBaHus K KaJPOBOMY 00ecredeHH 0

KanpoBoe obecnieuenue nporpammsl OakanaBpuata cooTBeTcTByeT TpedoBanusm ®I'OC BO:

- peam3anust nporpaMmMbl 6a1<aJ1aBpI/IaTa obecnieunBaeTCs PYKOBOJAIMIUMHA U HAYY-
HO-IICJarorut4€cCKuMun pa6OTHI/IKaMI/I YHUBCPCUTETA, a TAKKC JIMIAMHU, ITPUBJICKACMBIMU K pCaJin-
3aluu MPOrpaMMbl MaruCTpaTypbl Ha YCJIOBUAX I'PAKIAHCKO-IIPAaBOBOI'0 J0roBOpa, KBaJII/I(I)I/IKa-
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IUsI KOTOPBIX COOTBETCTBYET KBATM(PHKALIMOHHBIM XapaKTEpUCTHKAM, YCTAHOBJIEHHBIM B Enu-
HOM KBaJIM(UKAITMOHHOM CIPAaBOYHHUKE JODKHOCTEH PYKOBOJHUTENEH, CHEIMAINCTOB U CIIyXKa-
mux, paznen «Kpaau@ukanoHHbIE XapaKTEPUCTUKH JOJKHOCTEH pyKOBOAUTENEH U ClIeLUalu-
CTOB BBICHIETO MPOGECCHOHAIBFHOTO U JIOMOJHUTENFHOTO MPOPECCHOHATHLHOIO 00pa3oBaHUY,
YTBEP)KJICHHOM NpUKa3oM MUHHMCTEpCTBA 3ApaBOOXPAHEHUS U COLMAIBHOIO pa3Butus Poccuii-
ckoit @enepaunu ot 11.01.2011 Ne 1n (3apeructpupoBan Munucrepcrsom IOctuuuu Poccuii-
ckort @enepanmu 23.03.2011, Ne 20237) u npodeccnoHaTBHBIMH CTaHAapTaMU (TIPH HATUYIHUH);

Jlonst mraTHBIX HpenojaBarenei (B NPUBEIEHHBIX K LEJIOYUCIEHHBIM 3HAUYEHUSIM CTa-
BOK) JIOJDKHA COCTaBJIATh He MeHee 50 MpoLEeHTOB OT OOIEero KoJIM4ecTBa IpenojaBaTesei,
o0ecreynBaroOIuX 00pa30BaTENbHBIN MPOIecC B 00pa3oBaTeIbHON OpraHU3alHy.

Hons npenopasatenell (B NPUBEAEHHBIX K IEIOYMCICHHBIM 3HAUYEHHUSIM CTaBOK), UMEIO-
[IMX YYEHYIO CTENEeHb (B TOM YHCIIE CTEIEHb, IPUCBAUBAEMYIO 32 PyOEkKOM, JOKYMEHTHI O TpH-
CBOEHUH KOTOPOH MpPOILIM YCTaHOBJIEHHYIO 3aKOHOJaTeabcTBOM Poccuiickoit denepanuu mpo-
HeAypy Npu3HaHus) U (WIM) y9eHOE 3BaHME, B OOIIEM YHMCIE TperoaaBareseii, o0ecreunBar-
KX 00pa3oBaTeNIbHBIN MpoLece M0 MporpamMme OakanaBpuaTa, 10JKHA ObITh HE MeHee 65 mpo-
IICHTOB.

Jons npenojasareneit (B NMPUBEIEHHBIX K LEIOYHUCICHHBIM 3HAYCHUSIM CTABOK) MMEIO-
IMX BbICIIee 0Opa3oBaHWE W (WJIM) YYCHYIO CTEIeHb, COOTBETCTBYIOUIME NPOQIIIIO Mpenoja-
BAaeMOM JUCLHUIUIMHBI (MOAYyJIs1), B OOLIEM 4YucIie MpenojaaBaresiei, odecneynBaromumx oopa3ona-
TEJIbHBIN TIPOIIECC 0 MporpaMMe OakataBpuara, J0JDKHA COCTABIATh He MeHee 70 POIeHTOB.

Jlons npernogaBareneil (B MPUBEACHHBIX K [EJIOUYNCIICHHBIM 3HAYEHUSIM CTaBOK) M3 YHCIIA
NEHCTBYIOINX PYKOBOJUTENCH U paOOTHUKOB MPOMMIBHBIX OpraHU3alMid (MMEIOUINX CTax pa-
00THl B JTaHHOW IpodeccHoHabHON 00JacTH HE MeHee 3 JIeT) B 0oOIeM YHCie IpernojiaBare-
Jeid, obecneunBaromMX 00pa30BaTeNbHBIN MPOIECe 10 MporpaMMe OakanaBpuara, J0JDKHA OBITh
HE MeHee 5 MPOLEHTOB.

5.2. MaTepuaJIbHO-TeXHHYECKOE 00ecneuyeHue

MarepuanbHO-TEeXHHUECKas 0a3a YHUBEPCUTETa COOTBETCTBYET JACHCTBYIOIIUM IPOTHUBO-
HOYKapHBIM IpaBUIaM M HOPMaM M 00ECHEeUMBaET MPOBEACHNE BCEX BUJIOB JUCLMILIMHAPHON U
MEXIUCIUTUTMHAPHON TTOATOTOBKH, MPAKTHYECKOW W HAYYHO-UCCIIENOBATEIBCKOW paboThl 00y-
YaOLUXCS, PETYCMOTPEHHBIX YUEOHBIM ILIIAHOM.

[lepeyeHp MaTepHaIbHO-TEXHHUYECKOTO OOECIICYCHHS BKIIOYAET B ceOs JICKIIMOHHBIE
yueOHble ayquTopun (000pyJOBaHHBIE BHJICONPOEKIMOHHBIMUA O0OPYAOBAaHUEM /IS MpE3eHTa-
Ui, CpelICTBAMH 3BYKOBOCIIPOU3BEICHHSI, SKPAHOM, M MMEIOIIe BbIXoa B IHTEpHET), moMere-
HUS JUIS IPOBEICHUSI CEMUHAPCKUX U MPaKTHUECKUX 3aHATHH (000pyaoBaHHBIE yueOHOH Mebe-
7610), OUOIMOTEKY (MMEIONTYI0 paboune KOMIBIOTEPHBIE MecTa Il 0aKaiaBpOB, OCHAIIEHHBIE
KOMITbIOTEpaMHU C AOCTYIOM K 0azaMm JnaHHbIX U VIHTepHeT), 1abopaTopuu, OCHAILIIEHHbIE COBpe-
MEHHBIM 000pYyIOBaHWEM JUTSI BBITIOJIHEHUS HAYyYHO-MCCIIEIOBATEIbCKONH paboOThl, KOMIBIOTEP-
Hble Kiacchl. [Ipu nCnoab30BaHUN 3IEKTPOHHBIX U3JJaHUN YHUBEPCUTET 00€CIeunBaeT KakJ10ro
00yJaromerocsi BO BpeMsi CaMOCTOSITETbHON MOATOTOBKM PadOYMM MECTOM B KOMITBIOTEPHOM
KJIacce C BbIX0/10M B VIHTEpHET B COOTBETCTBUU C TPYIOEMKOCTBIO M3y4aeMbIX JUCIUIIINH.

5.2.1. Oéopyoosanue, neodxooumoe ¢ odpazosamenbHom npoyecce:

MuHIMaTBHO HEOOXOMMBIH ITepeYeHbh MaTepPHUATbHO-TEXHIYECKOTO 00ECTIEYCHHUST BKITIOYAeT
B cebst mpubopbl U 00OpyJOBaHUE Uil MPOBEACHUS JaOOpAaTOPHOrO IMpaKTHKyMa, HAay4HO-
UCCIIEIOBATEIILCKOW  pabOThl M BBIIOJHEHHSI OKCIIEPUMEHTAIFHOW YacTH  BBITYCKHOU
KBAJTM(HUKAIIMOHHON pabOThl, a TaKKe TEXHWYECKHE CcpelcTBa OOydeHHs B CIELHAIbHO
000pYyIOBaHHBIX ayIUTOPHUSIX U KAOWHETAX, B TOM YHCIIE:

Becwl TexHHYeCcKHE M aHAJTUTUYECKHE, POTOPHBIE MCIAPUTENN, MArHUTHBIE MEIIAIKH
Pa3NUYHBIX THIOB, pH-MeTpsl, cymmibHbIe MKa(bl, YIBTPa3ByKOBbIE OaHH, BAKyyMHBIE HACOCHI,
TUCTWIIATOPBI; O0Opy/AOBaHHE MJisi TNPOBEACHHS OMOOPTaHMYECKOTO0 CHHTE3a, MpPOBEICHHS
xpomatorpaduu, syekrpodopesa, MHKPOOMOJIOTrHYEeCKOoe oOoOoOpyAoBaHHME i pPadOThl C
MHUKpPOOpPraHu3MaMH (TepMOCTaTUpyeMble IIEeHKephl, AaBTOKJAaBbl, JIAMUHApHBIE IIKAQBI,
HeHTpU(yru, TepMOCTaTUPyEMbIE MIKA(bI, MUKPOCKOIT), CIIEKTPOPOTOMETPHI, KOMIIBIOTEPHI,
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CKaHEephl, MacC-CIIEKTPOMETPBI, MOJIAPUMETPBI, CIEKTPO(IyOPUMETPBI, CEKBEHATOPBI.

5.2.2 Yueobno-naznaonwie nocoousn:

KoMmmiekTsl MmakaToB K JIGKIMOHHBIM KypcaM M Pa3IaTOYHbBI MaTKpHal, Mpe3eHTAluu
0 pa3zienaM Kypca.

5.2.3. Komnvromepuvi, ungopmayuonno-meneKoMMyHUKAYUOHHblE Cemu, annapam-
HO-NPOZpamMMmHble U ayOUOGU3YATbHbIE CPEOCMEA:

IlepcoHanbHbIE KOMIIBIOTEPHI, YKOMIUIEKTOBAaHHbIE IPUHTEPAMU U IIPOrPaMMHBIMU CPEe-
CTBaMM; IPOEKTOPHI M SKPaHbI; JIOKaJIbHAs CETh C BBIX0JI0OM B MIHTEpHET.

5.2.4 Ileuammnvie u 31eKmponHble 00PA306AMeENbHbIE U UHPOPMAUUOHHDLIE PECYPChL:

HNHpopmanMoOHHO-METOIMYECKHE MaTepHasbl: ydyeOHble 1OCOOMs IO TUCLMILIMHAM Ba-
PHATUBHOW YacTU MPOTPaMMBbl; METOANYECKHE PEKOMEHIAINHN K MPAKTHYECKUM 3aHITHUAM; KaTa-
JIOTH THUIIOB U BHJIOB IIPOAYKIMHM OMOTEXHOJIOIMH; pa3JaTOUYHbIM MaTepuai K JIEKLHOHHBIM Kyp-
caMm; OJIEKTPOHHBIE Yy4YeOHbIe W3/JaHUS 1O AUCUUIUIMHAM BAapUATUBHOM 4YacTH, HAy4YHO-
HOIYJISIPHBIE JIEKTPOHHBIE U3AAHUS.

DNeKTpOHHBIE 00pa3oBaTeNbHBIE PEeCypchl: KadeapanbHbie OUOIMOTEKH AIICKTPOHHBIX
U3JJaHUI 110 AUCUUIUIMHAM BapUaTUBHOM 4acTH; 3JIEKTPOHHbBIC MPE3EHTAlUU K pa3JiesnaM JIeKIH-
OHHBIX KYpPCOB; Y4e€OHO-METOANYECKHE Pa3pabOTKu KadeApbl B AJIEKTPOHHOM BHUJC; Y4eOHBIE
¢GWwIbMBl K pa3lenaM JIUCLMIUIMH; 3JIEKTPOHHbIC KaTajlord HNpPOAYKIHMH; HH(POPMALUOHHO-
METOJMYECKHE MaTepHalIbl B IEYATHOM U 3JIEKTPOHHOM BH/JIE.

5.3. YueOHO-MeTOAMYECKOE 0DecneyeHne

Jlnis peanuzanuy OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl HOJArOTOBKHM OaKajJaBpOB 110 HAIPaB-
aeanto 19.03.01 — «bruOTEXHOIOTHA» UCTIONB3YIOTCS (QOHIBI YIeOHOH, Y4eOHO-METOIMUECKOM,
HAY4HOM, MeproMUeCcKOd HayyHO-TeXHUYeCKOH nurepatypsl MH(popMalmoHHO-0MOIHOTEYHOTO
nentpa (MBL) PXTY um. JI. 1. MenzaeneeBa u kadeap, y4acTBYIOIIUX B pPEaM3AIMH IIPO-
rpaMMBbl

Nudopmannonno-oudnuoreunsrii nentp PXTY um. J[.M. MenneneeBa obecrieumBaer
MH(POPMALIMOHHYIO MOJJIEPIKKY peasli3alui POrpaMMbl, COJICHCTBYET MOJIrOTOBKE BBICOKOKBA-
TU(QUIAPOBAHHBIX  CIIEIHATMCTOB, COBEPIICHCTBOBAHUIO y4eOHOTO TMpolecca, HaydHO-
UCCIIEI0BATEIbCKON paboThI, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHAIBHON KYIbTYphl Oy TyLIero
cnenuanucra. CTpykrypa U coctaB 6MOIMOTEYHOro (OoHJIa COOTBETCTBYET TpeboBanusmM Ipu-
MEpPHOTO TOJIOKEHUSI 0 (hopMUpoBaHUM (POHAOB OMOIMOTEKH BBICIIEr0 y4eOHOro 3aBelleHHUS,
YTBEPAKAEHHOTO IprukazoM MuHoOpa3zoBanus u Hayku oT 27.04.2000 r. Ne 1246. UBL] ynusep-
cutera obecreynBaeT OOy4aroIUXCsl OCHOBHOH yueOHOM, y4eOHO-METOIMUYECKOW M Hay4HOM
JUTEpaTypoil, HEOOXOIUMOMN Ul peain3allii U Ka4eCTBEHHOI'O0 OCBOEHUS CTYJEHTaMH 00pazo-
BaTEJILHOIO IMpollecca Mo BCeM AMCHUIUIMHAM OCHOBHOM 00pa3oBaTenbHOI MporpaMmsbl MOAro-
TOBKU OaxanBpoB 1o HampasieHuto 19.03.01 — «buorexnonorus». OOmuii 06beM MHOTOOTpac-
nesoro ¢onna MBI cocraBnsger 1 675 949 sk3. Kaxasiit oOyvaromuiicss odbecredeH cBOOOTHBIM
JOCTYNIOM M3 JII000H TOYKHM, B KOTOpPOM MMEETCs NOCTyHn K ceTh MHTepHeT, K 3JIeKTPOHHO-
o6ubmmoreuynoit cucreme (ObC) YHuBepcutera, KOTOpasi COACPKUT Pa3IUUHbIe W3JaHUS 10 OC-
HOBHBIM H3y4ae€MbIM JUCIUIUIMHAM U c(pOpMHpOBaHA MO COIJIACOBAHUIO C MpaBoOOIaaTeNsiMu
y4eOHOI u yueOHO-MeToIn4YecKol auTeparypsl. s 6osee MosHOro U ONepaTUBHOIO CIIPABOY-
HO-Oubmorpaguueckoro u nHpopMaunoHHoro odcinyxusanust B MIBL] peannsoBana TexHoso-
st DIEKTPOHHOM JTOCTaBKU JTOKYMEHTOB.

DJIEKTPOHHbIe MH(OPMAaIMOHHBIE PeCyPChl, HCIIOJIb3yeMble B Ipouecce 00y4eHus

Ne | DnextpoHHBII

pecypc

[IpuHaexxHOCTh, CChUIKA HA
caint ObC, KOMMYECTBO KIFOUEH

XapakTepuCcTHKA 3JICKTPOHHO-
ro pecypca

9BC «Jlaapy»

HpI/IHa}IJ'I CKHOCTb — CTOPOHHSI .

000 «M3narenbcTBO «JIaHbBY.
Ccrpuika Ha caiit ObC —
http://e.lanbook.com
KomanuecTBo xiroueit - noc-
TYH J1JIs1 BCEX MOJIb30BaTeNnei

Pecypc Bkitouaet B cedst kKak
AJIEKTPOHHBIE BEPCUU KHUT U3-
JlaTenbCTBa «JIaHb» M Apyrux
BEAYIINX U3/1aTeNBCTB yueo-
HOH JINTEpaTyphbl, TAK U JIEK-
TPOHHBIC BEPCHUU IICPUOINYC-
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PXTY ¢ m060r0o KoMIblOTEpA.

CKUX M3JaHUH I10 €CTECTBEH-
HBIM 1 TCXHUYCCKUM HayKaM.

DnekTpoHHas 6aza
JIAHHBIX XUMHYE-
CKUX COEIUHEHUN

[TpuHaIeKHOCTH CTOPOHHSIS.
UzparensctBo « Elseviery.
CcpUIKa Ha CalT-

BbJI « Reaxys» collep>KUT UH-
dbopmaruio o:
- 55 MJIH. OpraHUYECKHX, HE-

U peaKuui WWW.reaxys.com OpraHWYEeCKUX U METaJI00pra-
«Reaxys» KonnuecTBo kitoueit - 1ocTyn HUYECKHUX COCIUHCHUI;
Juist Bcex noap3oBateneil PXTVY ¢ | - 36 MIIH. XUMHUYECKUX peak-
T000T0 KOMITBIOTEPA. ITUH;
- 500 MutH. OIMyOJIMKOBAaHHBIX
pEe3yJbTaTOB SKCIIEPUMEHTOB.
DIIEKTPOHHO - [TpuHAICKHOCTh — COOCTBEHHAS. | DIEKTPOHHBIC BEPCUU y4eO-
onbIuoTeyHast PXTY um. JI.11. MeHnneneeBa HBIX Y Hay4YHbBIX U3JAHUU aB-
cucrema MBI Ccpuika Ha caiit ObC — topoB PXTYV.
PXTY um. JI.1. http://lib.muctr.ru/

Menpeneena (Ha
6aze AUBC «p-
oucy)

JocTtyn miist moyib30Barenei
PXTY c mt060ro koMIiproTepa.

NudopmannonHo-
CIIPaBOYHAS CHC-
teMa « TEXOKC-
ITEPT» «Hopwmsl,
npaBuiia, CTaHaap-
Tbl Poccuny

[IpuHaaJIeKHOCTH CTOPOHHSIS.
000 «<MHD®OPMITPOEKT»
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomngecTBO Kiro4eH - JJIOKaIhb-
HBII JIOCTYII C KOMIIBIOTEPOB
WBII,

DnexTpoHHas 6ubIHoTeKa
HOPMAaTUBHO-TEXHUYCCKUX W3-
nanuii. Cogepxut Oosee
40000 HaIMOHATIBLHBIX CTaH-
naptoB u np. HTJ{

DnekTpoHHas 6uob-
JHOTeKa JIuccepTa-
it (Ob/1)

[IpuHaIe)XKHOCTH — CTOPOHHSIS.
Ccrinka Ha caiit ObC —
http://diss.rsl.ru/

KomunuectBo kmroueit — 10 (7o-
KaJIbHBINA JJOCTYI C KOMITBIOTEPOB
WBILI).

B OB/] noctynHbl 37eKTpOH-
HbIE BepcuM aucceprauuii Poc-
curicko ['ocygapcTBeHHOM
OoubsmoTeKu:

¢ 1998 rona — o cnenuaiLHO-
cTsAM: "OKOHOMUYECKHUE HAY-
ku", "FOpuanueckue Hayku'",
"Ilegarornueckue Hayku'" u
"Ilcuxonoruueckue Hayku'";

¢ 2004 rona - mo BceM crenu-
aJIbHOCTSIM, KPOME MEIULIUHBI
u dapmanuu;

¢ 2007 rona - Mo BCEM CIIEIU-
aJIbHOCTSIM, BKJIIOUYasi paboThl
110 MEJMIMHE U (hapMaIiiu.

OneKTpOHHas BEp-
cust PedeparuBHo-
ro xypHana «XHU-

IIpuHaIeKHOCTE — CTOPOHHSS.
000 «<HTU-KOMITAKT»
KonnuecTBo Kitouen - 10Kaib-

Pedeparusnsiii sxxypHain (PXK)
"Xumus", myonukyet pedepa-
ThI, aHHOTAIIUU, OUOIHOTpa-

MWUS» va CD HBIH TOCTYII C KOMIIBIOTEPOB ¢buyeckue onucaHus KHUT U
NBLI. CTaTel U3 KypHAIOB U cOOp-
HUKOB, MaTEpHAJIOB HAyYHBIX
KOH(epeHIHH.
bJI BUHUTU PAH | IlpunannexHOCTb CTOPOHHSIS. baza nanneix (b)) BUHUTU
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®I'bYH BUHUTHU

Cchlnka Ha cailT -
http://www?2.viniti.ru/
KonnuecTBo kitoueit - 10cTyn K
pecypcy JIOKaIbHBIH, 00ecredn-
Baetcsi corpynnukamu UBILI.

PAH - xpynueiimas B Poccun
10 €CTECTBEHHBIM, TOUYHBIM U
TeXHUYECKUM Haykam. OOmui
oobem B/I - 6onee 28 MuIH. J10-
kyMeHTOB. b/ hopmupyercs
0 MaTepuagaM repuoanye-
CKUX M3JaHHM, KHUT, UpMEH-
HBIX U3/IaHUI, MaTEpUATIOB
KOH(epeHIIHii, Te3UCOB, Ia-
TEHTOB, HOPMATUBHBIX JIOKY-
MEHTOB, JIETIOHUPOBAHHBIX Ha-
yuHbIX pa0doT, 30 % KoTOpBIX
COCTaBIISIFOT POCCUINCKUE UC-
TOYHUKU.

8 9bC «HayuHo- IIpuHaIe)KHOCTD — CTOPOHHSIA. OJNEKTPOHHBIE U3/1aHuUs, DIIEK-
anekTpoHHas 6ub- | OO0 «PYHOb» TPOHHBIE BEPCUU NIEPUOANYE-
JMOTEKa Ccbuika Ha cailT — CKHX WJIN HENEPUOAUYECKUX
eLibrary.ru» http://elibrary.ru W3IaHUAN

KonngecTBo kiroyeit - 1ocTyn
1u1s monb3oBarenerd PXTY o ip-
aZipecaM HEOrpaHUYEH.

9 Royal Society of [TprHaAIEKHOCTH CTOPOHHSIS Pecypcel n3narenscrsa, npu-

Chemistry Journals | HIT «<HOHUKOH» Hauexamero Koponesckomy
Ccpuika Ha caiT — Xumuyeckomy oOriectBy (Be-
http://www.rsc.org JMKOOPHUTAHHMS).

KonngectBo kitouei - focryn
quts nonb3oBareneid PXTY mo ip-
ajipecaM HeorpaHUYeH.

10 Nature - Hayunsiii | [IpuHagI€)XHOCTH CTOPOHHSIS MynbTUANCIMIUIAHAPHBII
xypHan Nature HIT HOUKOH JKypHaJ, 00Ia1atolIuii caMbIM
Publishing Group | Ccbuika Ha caiiT — BBICOKHM B MHUPE HHJICKCOM

http://www.nature.com/nature/ind | nuTHpoBaHUsL.
ex.html

KonnuecTBo Kimrouen - 1octyn

quist nonb3oBareneit PXTY mo ip-

azpecaM HEOIPaHUYEH.

11 Wiley [TpuHaANIEKHOCTD CTOPOHHSIS Pecypc conepxut 6onee 1300
OI'YII «BHEIIHEIKOHOMUYECKOE | )KYPHAJIOB 110 BCeM 001acTsAM
o0beMHeHne «AKaJIEeMUHTOPT 3HAHWUH, B TOM 4Hcie 0ojiee
PAH», 300 1o TEeXHUYECKUM U €CTECT-
http://www.informaworld.com BEHHBIM HAayKaM.

KonnuecTBo kimouel - 1octyn
1utst nonb3oBareneit PXTY mo ip-
azpecam.

12 Springer [TpuHaIEKHOCTH CTOPOHHSIS DNeKTPOHHbIE HAyYHbIE UH-
HIT HOUKOH, (dbopMaIMoHHbBIE PECypPCHI U3-
Cchlka Ha calT — JaTeNbCTBa Springer.
http://link.springer.com/

KonugecTBo Kirogeit - 1ocTym
1utst monb3oBareneit PXTY mo ip-
ajzipecam.
13 Scopus [TpuHAUISKHOCTH CTOPOHHSIS MynbTHARCIUATIINHAPHAS pe-
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I'TIHTB,

CchplIKa Ha calT —
http://www.scopus.com
KonnuectBo kiroueit - 1ocTyn
i nonb3oBareneid PXTY mo ip-
aZpecaM HeOTPaHUYCH.

(dbepaTuBHAsS U HayKOMETpHUYe-
CKaiAa 6333 JaHHBIX U34aTCJIbCT-
Ba ELSEVIER

14 Pecypcbl mexny- [TpuHaIEKHOCTH CTOPOHHSIS OTKpBIT AOCTYII K pecypcam:
HaponHoi kommna- | ['TIHTB, Cceuika Ha caift — WEB of SCIENCE - pedepa-
Huu Thomson http://webofknowledge.com TUBHAs U HAYKOMETPUYECKas
Reuters Ha mat- KonmgecTBo Kimtoyeii - 1octyr 0a3a JaHHBIX.
dopme Web of i nonw3oBareneid PXTY no ip- | MEDLINE - pedepatuBnas
Knowledge ajipecaM HeOrpaHHUEH. 0a3a JaHHBIX 110 METUIIHHE.

Journal Citation Reports —
CBEJICHUS 110 [IUTUPYEMOCTH
JKYpHAJIOB.

15 Science — vayunblit | [I[pHHAAICIKHOCTD CTOPOHHSSA Science — oMH U3 caMbIX aB-
KypHau (3J1eK- HIT HOUKOH, TOPUTETHBIX AMEPUKAHCKHUX
TPOHHAs1 BEpCHUs Ccbuika Ha cailT — HAYYHO-TIONYJISIPHBIX JKypHa-
HAY4YHOH 0a3bl WWW.Science.com noB. HoBocTH HayKu ¥ TEXHH-
nanHbeix SCIENCE | KonuuecTBo kitoueit - qoctyn KH, TIEPEIOBBIC TEXHOJIOTHH,
ONLINE- Jutst ionib3oBareneit PXTY mo ip- | moctrkeHus mporpecca, o0cy-
SCIENCE NOW) azpecaM HEOTPaHUYCH. KICHHUE aKTyaJbHBIX MPoOiieM
KoMmranuu The ¥ MHOTO€ JPyTOe€.

American Accocia-
tion for Advance-
ment of Science

116 | CmopaBouHo- IIpuHaUIeKHOCTE CTOPOHHSA I'apant — cnipaBoyHO-
npaBoBas cuctema | Cchlika Ha CalT — [IPaBOBas CUCTEMA MO 3aKOHO-
-["apanT» http://www.garant.ru/ narenbcTBy Poccuiickoi ®e-

KonuuecTtBo kiroueit - toctyn Jieparu.
quist nonb3oBareneit PXTY mo ip-
aJipecam.

17 | American [TpuHaIEKHOCTH CTOPOHHSIS Konnekuust )xypHaioB 1o xu-

Chemical Society | HIT HOUKOH, MUH U XUMUYECKON TEXHOJIO-

Ccbuika Ha cailT — run Core + U3JaTenbcTBa
http://pubs.acs.org/ American Chemical Society
KonungecTBo kiroyeit - 1ocTym
1utst monb3oBareneit PXTY mo ip-
aJipecaM HeOrpaHWUEH.

18 | AmepukaHckuit [TpuHaIEKHOCTH CTOPOHHSIS Konnekuust >xypHanoB 1o Tex-

UHCTUTYT (QU3UKU

(AIP)

HIT HOHUKOH,

CchpUIKa Ha calT-
http://scitation.aip.org
KonuyecTBo knroyeit - noctyn
qutst nonb3oBareneit PXTY mo ip-
aZpecaM HEOrPAHUYEH.

HUYECKHM U €CTECTBEHHBIM
HayKaM M34aTeabcTBa AMepu-
KaHCKOT'O0 HHCTUTYTa (PU3UKH

(AIP)

5.4. KoHTpoJb KauyecTBa 0CBOEHHS POrpamMMbl 6akajaBpuaTa. ®oHAbI OLleHOYHBIX
CPEICTB.
KoHnTposip kauecTBa OCBOEHHS MporpamMmbl OakajiaBpuaTa BKIIOYaeT B ce0s TEKYIIMi
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHYIO M UTOTOBYIO (TOCYIJApCTBEHHYIO MTOIOBYIO) aTTe-
CTaIMIO 00YYaOIINXCA.
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Texyiuit KOHTPOJIb ycrieBaeMOCTH 00ecreyrBaeT OLEHMBAHUE XOJa OCBOCHMSI IHCIUII-
JMH U TIPOXO0XKIEHUS MPAKTHK, TPOMEKYTOUHAs aTTeCTaIUsl 00yJaloNIMXCsl — OLIEHUBaHHUE TIPO-
MEXXYTOUHBIX 1 OKOHYATENIbHBIX PE3yIbTaTOB O0YUYCHHUS MO JUCIHUILIMHAM, TPOXOKICHHS MpaK-
THUK, BBITIOJTHEHUSI HAYYHBIX UCCIIEJOBAHUM.

IlepeueHb OLIECHOYHBIX CPEACTB BKJIIOYAIOT: KOHTPOJbHBIE BOIIPOCHI U THUIIOBBIE 3a/laHUs
JUISL IPAKTUUECKUX 3aHSITUN, KOHTPOJBbHBIX PabOT, 32a4ETOB U IK3aMEHOB, IPUMEPHYIO TEMATUKY
pedeparoB, KypcoBbIX paboT; MHBIE (POPMBI KOHTPOJIS, MO3BOJISIOUINE OLIEHUTh CTENEeHb CPop-
MHUPOBAaHHOCTH KOMIETEHIUI o0ydaromuxcs. OIEeHOYHbIE Cpe/ICTBA MPECTaBICHbI B pabounx
porpaMmax JIuCIUILINH.

l'ocynapcTBeHHass UTOrOBasi aTTecTanus 00y4JaromIerocs sSBJsIETCsl 00sS3aTENbHON U OCy-
HIECTBIISICTCS MOCJEe OCBOCHMSI NMPOrpaMMbl OakaliaBprara B MOJHOM oO0beMe. ['ocynapcTBeHHas
UTOTOBasl aTTECTAllMs BKIJIIOYAET MOJATOTOBKY M 3aIIMTYy BBITYCKHOM KBaNIM()HUKAIIMOHHON pado-
THI.
6. Paboune mporpaMMsbl ¥ CUMIIIMH
WNuoctpannsiii s3eix» (b1.601);
«Dunocodus» (b1.502);
«HUcropus» (b1.503);
«Dusnueckas KynbTypa u criopt (b1.504);
«Marematuka» (b1.505);
«Mudopmarukay (b1.506);
«Dwuzuka» (b1.607);
«O6mas n Heopranndeckas xumus» (b1.508);
«Oprannueckas xumus» (b1.509);
«®Dusnueckas xumus» (b1.510);
«AHamUTHYECKas XUMUs U PU3NKO-XuMuuyeckue metosl aHanuza» (b1.b11);
«Komnougnas xumus» (b1.512);
«mxenepnas rpaduka» (b1.613);
«be3omnacHocts xuszneneareapnoctn» (b1.614);
«IIpouecce! 1 anmapaTsl XuMudeckoit rexuonorun» (b1.515);
«O6mas xumuyeckas texnosorus» (b1.516);
«CucTeMsbl yrpaBieHUs XUMUKO-TeXHOJIornueckumu mporeccammn» (b1.517);
«[Ipuknagnas mexanuka» (b1.518);
«DNEeKTPOTEXHUKA U MpoMbllIeHHas dnekTpoHuka» (b1.5.19);
«HUctopust punocoduu ans 6uorexnonoros» (b1.B.01);
«[IpaBoBenenne B Ouorexnomorun» (b1.B.02);
«CouunanpHo-nonutuueckas ucropus» (b1.B.04);
«Oprannyeckas xumust B Onorexnosorun» (b1.B.05);
«Teopust BEpOATHOCTH M MaTeMaTHUeCKasi CTaTUCTUKA B OnoTexHosorun» (b1.B.06);
«DUBUKO-XUMUYECKHE OCHOBBI OMoTexHOIorndeckux mpoieccoB» (b1.B.07);
«HaueprarenbHast reometpust ans 6uorexnonoros» (b1.B.08);
«OCHOBBI MPOEKTUPOBAHUS U 000PYAOBaHNE OMOTEXHOJIOrHYecKuX npou3BoacTs» (b1.B.09);
«[IpoexTupoBaHue MPOIECCOB U ANMAPaTOB XUMUYECKON TEXHOJIOTUH JUIsi OMOTEXHOJIOTOBY
(b1.B.10);
«/lononHuTenpHbIE IN1aBbI 001IEH U Heopranuyeckoit xumun» (b1.B.11);
«MopenupoBaHre XMMHUKO-TEXHOJIOTHUECKUX MporieccoB B onorexnonorun» (b1.B.12);
«MIHCTpyMEHTalIbHBIE METO/IbI aHanu3a B onotexHoiorun» (b1.B.13);
«MarepuanoBeaenue ais 6uorexnoiorun» (b1.B.14);
«Teopernyeckue ocHoBBI OnMoTexHomorun» (b1.B.15);
«JIabopaTopHBIii MPAKTHKYM IO MPOIIECCaM M anmapaTaM XUMAYECKOW TEXHOJIOTHH JIJIsl OMOTeX -
HonoroB» (b1.B.16);
«OcHoBbI OuorexHonorun» (b1.B.17);
«Oo6mas 6uonorus» (b1.B.18);
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«Xumus 6uosiorndecku akTuBHBIX BemecTB» (b1.B.19);

«OcHOBBI OMOXUMHH U MOJIEKYIsApHOH Ononorun» (b1.B.20);

«O6mas mukpoduonorus» (b1.B.21);

«IIpuxnamgnas monekymspHas ouonorus» (b1.B.22);

«bunoduzuueckas xumus» (b1.B.23);

«OCHOBBI 5KOHOMUKH U YIIPABIICHUS IPOU3BOJICTBOM it OnoTexHOoIoroBY (B1.B.24))»
DNEKTUBHbIE TUCIUILUIMHBI 10 (U3NYECKON KYIbTYPE U CLIOPTY

«OCHOBBI MEHEDKMEHTA U MapKeTHHTa st onotexnonoros» (b1.B.J1B.01.01);
«MmxenepHas ncuxonorust B omorexnonorun» (b1.B./1B.01.02);

«BBenenue B ouorexunosoruto» (b1.B.J1B.02.01);

«OcHOBHBIE HarnpaBlieHUus coBpeMeHHoi onorexnosorun» (b1.B./[B.02.02);
«buorexnonorus 6uononumepony» (b1.B.J1B.03.01);

«Ocnossl s3H3UMOIorHN» (b1.B.J1B.03.02);

«OcHoBrl OnokuaeTHKn» (b1.B.J1B.04.01);

«Metoasl KynbTHBUPOBaHUS Mukpoopranuzmony (b1.B.J1B.04.02);

«[Tumesas 6morexnonorus» (b1.B.JIB.05.01);

«OcHoBbI Tokcukoiorum» (b1.B./1B.05.02);

«IIpaktukym no ocuoBam 6norexnonorun» (b1.B./1B.06.01);

«Metons! BeieneHus u ounctku bAB» (b1.B./]B.06.02);

«IIpaktuxkym no mukpoduonorun» (b1.B.Z1B.07.01);

«MeTo/1bI BBIJICJICHUS U OYUCTKU OMOJIOTHYecKr akTHBHBIX BemecTB» (b1.B.J1B.07.02);
«BprancnurensHas Marematuka B ouorexnonorun» (b1.B./IB.08.01);

«/luckpernas marematuka B Ouorexnosorun» (b1.B.J1B.08.02);

«Qkomnorus» (b1.B.Z1B.09.01);

«BBenenue B sxobuorexnooruto» (b1.B/[B.09.02);

«YuebOHas npaktuka. [IpakTrka 1o mosydeHuIo IEPBUYHBIX TPO(ECCHOHATBHBIX YMEHUH U Ha-
BBIKOB, B TOM UHKCJI€ IEPBUYHBIX YMEHHI U HAaBBIKOB HAYYHO-UCCIIEIOBATENBCKOM JIeATEIbHO-
ctu» (b2.B.01 (VY));

«[IpousBojcTBeHHAs MpakTHKa. [[pakTHKa 1Mo MoIy4eHHI0 MPOPECCHOHATBHBIX YMEHHUH U OTIbI-
Ta npodeccruonanbHoi AesrensHocT» (B2.B.01(I1));

«[Ipegnunnomuas npaktuka» (b2.B.02 (I1));

«3amura BbIMYyCKHOM KBanuukaunoHHoi padots» (b.3.01),

[TepeBon HayuHO-TexHUYecKkoM muTepatypsl (OT/.1)

I'paxxnaHckas 3amuTa B Upe3BblyaiiHbIX cuTyauusax (OT/.2)

Bxoasamux B OOII no HanpaBnenuto noarotoBku 19.03.01 «buotexHonorus», BHINOIHEHBI B
BHUJIE OTACIBHBIX JOKYMEHTOB, SIBIISIOIMIUXCSI HEOTheMJIeMol YacThio nanHoi OOIN.

7. O1leHOYHBIC MATEPHAJIBI

OrneHOYHBIC MaTepUAITBI IO TUCITUTUIMHAM:

Wuoctpannsiit s361k» (b1.501);

«®Punocodpusn» (b1.502);

«Ucropus» (b1.503);

«®Dusnueckas KyiabTypa u criopt» (b1.504);

«Marematuka» (b1.505);

«udopmaruka» (b1.506);

«Dwuzukay (b1.607);

«O6mas u Heopranndeckast xumus» (b1.508);

«Oprannueckas xumus» (b1.509);

«Dusnueckas xumus» (b1.510);

«AHamUTHYECKast XUMUS U pU3UKO-XUMUyeckue metrosl aHanuza» (b1.b11);
«Konnougnas xumus» (b1.612);

«Unxenepnas rpaduxa» (b1.513);

«be3onacHocts xu3zHeneareabHoctn» (b1.614);
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«IIportecchl u anmapatbl XumMu4eckoit Texuonorun» (b1.615);

«Oo6mas xumuueckas Texaonorus» (b1.616);

«CucreMsl yrpaBlIeHUs] XUMHKO-TEXHOIOrn4eckuMu nporeccamu» (b1.617);
«IIpuxknannas mexanuka» (b1.518);

«INEKTPOTEXHHUKA M TIPOMBINIIeHHas 1ekTpoHuka» (b1.5.19);

«Uctopus punocoduu s duorexuonoros» (b1.B.01);

«IIpaBoBenenue B onorexunonorun» (b1.B.02);

«CormmansHo-noauTudeckas ucropus» (b1.B.04);

«Oprannueckas xumusi B Onorexnosorun» (b1.B.05);

«Teopust BEpOATHOCTH M MaTeMaTHUECKasi CTaTUCTHKA B OnoTexHosorum» (b1.B.06);
«DHU3UKO-XUMHUYECKHE OCHOBBI OMOTEXHOJOoTHYecKuX TpoieccoB» (b1.B.07);
«HaueprarenbHas reomerpus s onotexuonorosy (b1.B.08);

«OCHOBBI MPOCKTUPOBAHUS U 000PYyT0BaHNE OMOTEXHOIOTHYeCKUX Mpon3BoacTB» (b1.B.09);
«[IpoexTupoBaHue MPOIECCOB U ANMAPATOB XUMUYECKON TEXHOJIOTUH JUIsI OMOTEXHOIOTOBY
(b1.B.10);

«/lononHuTenpHbIE IN1aBbI 001IEH U Heoprannyeckoit xumun» (b1.B.11);
«MopenupoBaHre XUMHKO-TEXHOJIOTHUECKUX MpoiieccoB B obnotexnonorum» (b1.B.12);
«MIHCTpyMEHTaIbHBIE METO/IBI aHanu3a B onotexHoiorum» (b1.B.13);
«MarepuanoBeaeHue ais ouorexnoiorun» (b1.B.14);

«Teopernyeckue ocHoBbl OMorexHoiorun» (b1.B.15);

«JlabopaTOpHBIl MPAKTHKYM I10 TPOILIECCaM U armaparaM XUMUYECKOH TEXHOIOTUH sl OMOTeX-
HosioroB» (b1.B.16);

«OcHoBbI Ouorexnonorun» (b1.B.17);

«O6m1as ouonorus» (b1.B.18);

«Xumus 6uosiorndecku akTuBHBIX BemiecTB» (b1.B.19);

«OcHOBBI OMOXUMHH U MOJIEKYIsIpHOH Ouonorum» (b1.B.20);

«O6mas mukpobuonorus» (b1.B.21);

«IIpuknannas monekymnsipHas ouonorus» (b1.B.22);

«buodusznueckas xumusn» (b1.B.23);

«OCHOBBI 5KOHOMHKH M YIIPABJIEHUS IPOU3BOJACTBOM i OnorexHosoros» (b1.B.24)»
DNEKTUBHBIE TUCIUIUIMHBI 10 (U3NYECKOU KYIbTYPE U CLIOPTY

«OCHOBBI MEHEIDKMEHTA U MapkeTuHra jyist ouorexsosoros» (b1.B.JIB.01.01);
«mxenepHas ncuxomnorus B buorexunonorun» (b1.B.J1B.01.02);

«BBenenue B 6uorexnomnoruto» (b1.B.J1B.02.01);

«OCHOBHbIE HanpaBJeHUs coBpeMeHHOoM onoTexHoiorun» (b1.B./1B.02.02);
«buotexnonorus ouononumepon» (b1.B./1B.03.01);

«OcHoBbl sH3uMonorun» (b1.B.J1B.03.02);

«OcHoBbl Onokunetukn» (b1.B./1B.04.01);

«MeTtozp! KyIbTHBHpPOBaHUs MUKpoopranusmMosy (b1.B./1B.04.02);

«I[Tumesas 6morexnonorus» (b1.B.J1B.05.01);

«OcHoBsI Tokcukoiorum» (b1.B./1B.05.02);

«IIpaktukym no ocaoBam 6morexnoiorun» (b1.B./1B.06.01);

«Metonsl BeiieneHus u ounctku BAB» (b1.B.JIB.06.02);

«[IpaxTuxym no mukpoduonorun» (b1.B.J1B.07.01);

«MeTobI BBIZICTICHUSI M OYUCTKH OMojornyecku akTuBHBIX BemecTB» (b1.B.J1B.07.02);
«BpruncnurensHas MareMatuka B onorexnonorun» (b1.B.J1B.08.01);

«/luckpernas matematuka B onorexnonorun» (b1.B./1B.08.02);

«Qkonorus» (b1.B.Z1B.09.01);

«BBenenue B sxodnorexnomoruo» (b1.B/[B.09.02);

«YuebHas npaktuka. [IpakTrka Mo noay4eHuIo NepPBUYHBIX TPOGECCHOHATBHBIX YMEHUH 1 Ha-
BBIKOB, B TOM YHCJIE TIEPBUYHBIX YMEHHI U HABBIKOB HAyYHO-UCCIIEIOBATEIBCKON eI TETHHO-
ct» (B2.B.01 (Y));

174



«I[IpousBojacTBeHHas MpakTHKa. [IpakTHKa 1Mo MOIy4eHHI0 MPOPECCUOHATBHBIX YMEHHUM U OIIbI-
Ta podeccruonanbHoi aestensHocTH» (B2.B.01(11));

«IIpenmunnomnas npaktuka» (b2.B.02 (I1));

«3amuTa BEITyCKHOHN KBayinukanuonHoi padoten» (b.3.01),

[TepeBon HayuHO-TexHUUYecKor auTeparypsl (OT/I.1)

I'paxxnaHckas 3amuTa B Upe3BblyaiiHbIX cuTyauusax (PT/.2)

Bxosmux B OOII no nanpasienuto noaroroBku 19.03.01 «buorexHonorus», BHINOTHEHBI B
BHJIC OTJICJIbHBIX JJOKYMEHTOB, SIBJIIFOIIMXCSI HEOTheMIIeMOi YacThio ganHoit OOII.
8 Meroauyeckue MaTepuaJibl O AU CHUNINHAM

MeTtoauueckue MaTepuabl 0 AUCHUIIMHAM:
WNuoctpannslii s3eik» (b1.601);
«Dunocodpusn» (b1.502);
«Hctopus» (b1.603);
«®Pu3nueckas KynbTypa u copt (b1.504);
«Marematuka» (b1.505);
«Hupopmaruka» (b1.506);
«Dwuzuka» (b1.607);
«O6mas u Heoprannmdeckast xumus» (b1.508);
«Opranunueckas xumusi» (b1.509);
«®Dusnueckas xumus» (b1.510);
«AHamUTHYECKas XUMUs U PU3NKO-XUMU4yeckue Mmetonl aHanuza» (b1.b11);
«Komnongnas xumus» (b1.512);
«mxenepnas rpaduka» (b1.613);
«be3omnacHocts xuszneneareapHoctn» (b1.614);
«IIporecchl u anmapatbl XuMu4eckoit Texuonorun» (b1.615);
«O6mas xumuueckas Texnojorus» (b1.516);
«Cucremsl yrpaBleHUs] XUMHKO-TeXHOJornueckumu mnpoueccamu» (b1.6517);
«IIpuxnannas mexanuka» (b1.518);
«DNEeKTPOTEXHUKA U IPOMBIIIIEHHAs dekTpoHuka» (b1.5.19);
«Uctopus punocoduu s 6uorexuosnoros» (b1.B.01);
«[IpaBoBenenue B 6uorexnonorun» (b1.B.02);
«CormmanpHo-nouTr4eckas ucropus» (b1.B.04);
«Oprannueckas xumus B ouotexunonorun» (b1.B.05);
«Teopus BEpOSITHOCTH U MaTeMaTHuyecKas cTaTUCTHKA B OnotexHonorun» (b1.B.06);
«DPU3NKO-XUMHUECKUE OCHOBBI OMOTEXHOJI0rHueckux npoueccos» (b1.B.07);
«HaueprarenbHast reomeTpus ans ouorexnonoros» (b1.B.08);
«OCHOBBI IPOEKTUPOBAHUS U 000pyJOBaHUE OMOTEXHOIOTHYECKUX Mpon3BoAcTBy» (B1.B.09);
«IIpoexTupoBaHue MPOIECCOB U aNapaTOB XUMUYECKON TEXHOJIOTHH ISl OMOTEXHOJIOTOBY
(b1.B.10);
«/lononHuTenpHbIE IN1aBbI 001IEH U Heopranuyeckoit xumun» (b1.B.11);
«MopenupoBaHre XMMHKO-TEXHOJIOTHUECKUX TporieccoB B onotexHonorum» (b1.B.12);
«MHCTpyMEHTaIbHBIE METO/IBI aHanu3a B 6notexHonorun» (b1.B.13);
«MarepuanoBeaenue aisa 6uorexnoiorun» (b1.B.14);
«Teopernyeckue ocHOBBI OnMoTexHonorun» (b1.B.15);
«JIabopaTopHBIii MPAKTHKYM IO MPOIIECCaM M anmapaTaM XUMAYECKONW TEXHOJIOTHH JIJIsT OMOTeX -
HonoroB» (b1.B.16);
«OcHoBbI Ouorexnonorun» (b1.B.17);
«Oo6mas 6uonorus» (b1.B.18);
«Xumus 6uonorndecku akTuBHBIX BemiecTB» (b1.B.19);
«OcHOBBI OMOXUMHH U MOJIEKYIsApHOH Oouonorun» (b1.B.20);
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«O6mas mukpoduonorus» (b1.B.21);

«[Ipuxnagnas monexynsipaas 6uonorus» (b1.B.22);

«buodusnyeckas xumus» (b1.B.23);

«OCHOBBI 5KOHOMHUKH M YIIPaBJICHUS ITPOU3BOACTBOM Jisi OnotexHonoros» (b1.B.24)»
DNEKTUBHBIE TUCIUILUIUHBI 10 GU3NYECKON KYIbTYpE U CIIOPTY

«OCHOBBI MEHEDKMEHTA U MapKeTHHra st onotexnonoros» (b1.B.J1B.01.01);
«MmxenepHas ncuxojorus B onorexuoiorun» (b1.B./1B.01.02);

«BBenenue B ouorexunosoruto» (b1.B.J1B.02.01);

«OcHOBHBIE HalnpaBlieHUs coBpeMeHHoi ounorexnosorun» (b1.B./[B.02.02);
«buorexnonorus 6uononumepony» (b1.B.J1B.03.01);

«OcnoBsl s3H3UMOIIorHN» (b1.B.J1B.03.02);

«OcHoBrl OnokuaeTHKn» (b1.B.J1B.04.01);

«Metoasl KynbTHBUPOBaHUS MukpoopranusmoBy (b1.B.J1B.04.02);

«[TumeBas 6unorexunonorus» (b1.B.J1B.05.01);

«OcnoBrl Tokcukonorun» (b1.B./1B.05.02);

«IIpaktukym no ocuoBam 6norexnonorun» (b1.B./1B.06.01);

«Metonsl BeieneHus u ounctku bAB» (b1.B./]B.06.02);

«IIpaktuxkym no mukpoduonorun» (b1.B./1B.07.01);

«MeTo/bI BBIJICTICHUS U OYMCTKH OMoJIornyecku akTuBHBIX BemecTB» (b1.B.J1B.07.02);
«BprancnurensHas Marematuka B ouorexunonorun» (b1.B.JIB.08.01);

«luckpernas matematuka B Ouorexnosnorun» (b1.B.J1B.08.02);

«Okonorus» (b1.B.Z1B.09.01);

«BBenenue B axobnorexnosoruto» (b1.B/[B.09.02);

«YuebOHas npakTuka. [IpakTrka Mo noJy4eHUI0 IEPBUYHBIX TPOPECCHOHATBHBIX YMEHUH 1 Ha-
BBIKOB, B TOM UHKCJI€ IEPBUYHBIX YMEHHI U HAaBBIKOB HAYYHO-UCCIIEIOBATENBCKOM JIeATEIbHO-
ctu» (B2.B.01 (VY));

«[IpousBojacTBeHHas MpakTHKa. [IpakTrka 1Mo noay4eHuo NpohecCHOHaIbHBIX YMEHUH U OIbI-
Ta npodeccruonanbhoi aesarensHocTn» (b2.B.01(11));

«[Ipegnunnomuas npaktuka» (b2.B.02 (I1));

«3amura BbIMYyCKHOM KBanuukaunoHHoi padots» (b.3.01),

[TepeBon HayuHO-TexHUYecKkoi muTepatypsl (OT/.1)

I'paxxnaHckas 3amuTa B upe3BblyaiHbIX cutyauusax (OT/.2)

Bxosmux B OOII o nanpasienuto noarotoBku 19.03.01 «bruorexHonorus», BHINOTHEHBI B
BU/JIE OT/IECNIbHBIX IOKYMEHTOB, SIBISIOIINXCSA HEOTheMiIeMOr YacThio JaHHoi OOIL.
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