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1. OBIIME ITOJIOKEHUSA

1.1. OcHoBHas npodeccuoHaIbHAsE 00pa3oBaTebHAs NMPOrpaMMa BbICIIero oopa-
30BaHMsl — NMporpaMMa MNOJATOTOBKH 0akajiaBpoB (Jajee — mporpaMma OakajlaBpuaTta,
OOII 6akanaBpuara), peajausyeMasl B COOTBETCTBHH ¢ (eliepalibHbIM T'OCYJapCTBEHHBIM 00pa-
30BaTeNbHBIM CTAHJAPTOM BBICHIETO0 00pa3oBaHus (hefepaibHbIM TOCYJapCTBEHHBIM OODKET-
HbIM 00pPa30BaTeNbHBIM YUPEXKIEHHUEM BBICIIEr0 MpodeccuoHanbHoOro odpasosanus «Poccuii-
CKMM XMMHUKO-TEXHOJOTrHYecKkuii yHusepcurer mMmenu .M. MenzaeneeBay 1mo HanpaBICHUIO
noarotoBku 19.03.01 — OGuoTexHONOTUsS - MPEACTaBIsAeT COO0H KOMIIJIEKC OCHOBHBIX XapaKTe-
pHUCTUK 00pa30BaHMs, OPraHU3AMOHHO-TIEIarOTMYECKUX YCIIOBHH, (POPM aTTecTaly, KOTOPbIH
IpECTaBIeH B BUJE OOLIEH XapaKTepUCTUKU MporpaMMmbl OakaiaBpuara, ydeOHOro IulaHa, Ka-
JeHJapHOro yuyebHoro rpaduka, pabouux mporpamMm TUCHHILINH, IPOTPaMM MPAKTHK, OLEHOY-
HBIX CPEJICTB, METOJMUECKUX MaTepUAIIOB.

1.2. HopmaTuBHBbIE JAOKYMEHTHI JJIsl pa3pa0oTKH NporpaMmbl 0akajiaBpuara Mo
HAINIPABJICHUIO MOATOTOBKH COCTABJISAIOT:

- @enepanbHbid 3aK0H OT 29.12.2012 1. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepa-
U,

- denepanbHBIA TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIA CTAHAAPT BHICIIETO 0Opa30BaHUsS IO Ha-
npasiienuto noarotrosku 19.03.01, yrBepxkaeHHblii MuHHCTEpCTBOM 00pazoBaHus U Hayku Poc-
cutickoit @eneparuu ot 19.03.2015 Ne 193 (3apeructpupoBan MunucrepcTBoM rocturiuu Poc-
cuiickoit denepanuu 07.04.2015 r., perucrpanuonnsiii Ne 36754);

- [Ipuka3 MunucrepcTBa oopasoBanus u Hayku Poccuiickoit ®denepanunu ot 19.12.2013 Ne 1367
«O06 yrBepxxaeHuu Ilopsika opraHM3alvy U OCYIIECTBIEHUS 00pa3oBaTeIbHOM JESITEIbHOCTU
1o o0pa3oBaTeIbHBIM POTPaMMaM BBICIIETO 00pa30BaHUS — MporpaMMaM OakajaBpuaTa, mpo-
rpaMmam CHelMaIuTeTa, IporpaMMaM MarucTpaTypb».

1.3. O0mas xapakTepucTHKa NPOrpaMMbl fakajaBpuara

Lesablo nporpaMmmsl 0akajJaBpuarTa sBISETCA CO3JaHUE CTYIEHTaM YCIOBMH AJIS MpH-
oOpeTeHust HE0OXOIMMOTO ISl OCYIIECTBIICHHS TPOPECCUOHATILHOM JesITeIbHOCTH YPOBHS 3HA-
HUM, YyMEHMH, HaBBIKOB, OIbITa JEATEIBHOCTH M MOJArOTOBKM K 3allUTe€ Hay4yHO-
KBaJIM()UKALIMOHHOM pabOTHl.

Cpok nojsiyuyeHusi 00pa3oBaHus 10 IPOorpaMMe 0aKaJlaBpuaTa 1o HalpaBJICHUIO MOJI-
roroBku 19.03.01 npoduas «BruoTexHoaorus» B 3209HOM Gopme 00ydeHHUsT COCTABISAET 4 To/1a
11 mecsnes.

CrpykTypa o0pa3oBaTe/IbHOI NporpaMmbl 0ak/JaBpHATa BKIIOYAET 0053aTENbHYIO
(6a30BYyI0) yacTh M 4acTb, POPMUPYEMYIO yJaCTHUKaMHU 0Opa30BaTeNbHBIX OTHOIICHUH (Bapua-
THUBHYIO).

Ilpoecpamma baxanaspuama cocmoum u3 cieoyiouux 0J10Kos:
- bnox 1 «/lucuunnusel (MOAYIH)», KOTOPBIN BKJIIOYAET AUCUUILIMHBI (MOAYJIN), OTHOCSAIIUECS
K 0a30B0OI1 yacTH MPOrpaMMBbl U TUCHUILIUHBI (MOJIYJIN ), OTHOCSIIMECS K €€ BApUATUBHOM YacTH.
- brok 2 «IIpakTHku, KOTOPHIH B MOJTHOM 00BEME OTHOCUTCS K BAPUATUBHOM YaCTH IPOTPaMMBI.
- brox 3 «["ocymapcTBeHHass UTOrOBasi aTTECTallUsA», KOTOPBIM B MOJIHOM 00beMe OTHOCUTCS K
0a30BOIi YaCTH MPOrPaMMBI.

Crpykrypa nporpammsl 0akajnaBpuara

CrpykTypa nporpaMmMsl 6akajiaBpuaTa O6beM mporpaMMel OakagaBpuara
B 324ETHBIX €IUHHIIAX
brnoxk 1 Jucuuniuael (MoTynn) 216-219
bazoBas yacTs 114-126
BapuaTtuBHas yacte 93-102
brnok 2 [IpakTku, B TOM  4YHCI€  Hay4YHO— 12-18
uccienonarensckas pabora (HUP)
BapuaruBHas yacTh 12 -18
brok 3 ["ocynapcTBeHHAsi HTOTOBAasl aTTECTAIUS 6-9
O0nem nporpamMmbl OakajiaBpraTta 240
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O0bem nmporpammMbl 0akajsaBpuara coctapiseT 240 3a4€THBIX €UHUIL.

JucuuruimHel (MOJYJH), OTHOCAIIMECS K 0a30BOM 4acTW MPOTPaMMBI, SBIISIOTCS 00s13a-
TEIbHBIMU JUISI OCBOCHHS O0YUYaAIOLIMMCS BHE 3aBUCMOCTH OT HAMpaBiICHHOCTH (Mpoduiist) mpo-
rpaMMBbl, KOTOPYIO OH ocBauBaeT. Habop aucuuiuine (Moayineit), oTHocAnmxcst K 6a30Boil yactu
nporpaMMel OakaiaBpuaTa, OpraHU3alus OMpEeseT CaMOCTOSTEIbHO B 00beMe, YCTaHOBJICH-
Hom ®I'OC BO no nanpasnenuto moarotoBku 19.03.01 buorexHonorus (ypoBeHb OakaiaBpua-
Ta), C y4€TOM COOTBETCTBYIOIINX IPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX MIPOTPAMM.

JlucuumiuHel (MOAYJIH), OTHOCAIMECS K BapUAaTUBHON 4acTU MPOTrpamMMbl MarucTpary-
pbI, TpakTuKH (B ToM uncie HUP) onpenenstor HanpaBieHHOCTH (poduiis) mporpammbl. Habop
qucuuIinH (Moayneit) u npaktuk (B Tom uucie HUP), oTHOcsmmxcs K BapuaTUBHOW 4YacTu
brmoka 1 «/luctummumasl (Momymu)» u  bioka 2 «lIpakTuku, B TOM 4YHCJI€ Hay4HO-
uccienosarensckas padora (HUP)» mporpamMM akageMHYeCKOTO WU MPUKIIATHOTO OakamaBpua-
Ta, OpraHU3aIMs ONPEILIIET CaMOCTOsATEILHO B o0beMe, ycranoBiieHHOM PI'OC BO no Ha-
npasiienuto moarotoBku 19.03.01 buorexnonorus (ypoBeHb OakanaBpuara). [locie BwIOOpa
oOyJaromuMcsl HapaBieHHOCTH (poduiis) MporpaMMbl HA0OP COOTBETCTBYIOMIMX AMCIUILINH
(monymneit), npakTuk (B ToM uncie HUP) cranoBurcs o0s3aTenbHBIM JUIsl OCBOEHUSI 00ydaro-
HIMCSL.

B brok 2 «IIpakTuku, B TOM 4HciIe Hay9HO-HccaenoBarenbekas padora (HUP)» Bxonmsr
yueOHas ¥ MPOU3BOJICTBEHHAS, B TOM YHCIIE MPEAAUIIIIOMHAS, TPAKTHKH.

Turbl yaeOHOI paKTHKY:

— MIPAKTUKA IO MOJIYUYEHHUIO MIEPBUYHBIX MPO(ecCHOHATBHBIX YMEHUN U HABBIKOB.

Tunsl IpON3BOACTBEHHOMN MPAKTUKH:

- MPAKTHKA 110 TIOJTYYEHUIO MPO(ECCHOHAIBHBIX YMEHHI M ONbITa IPOPEeCcCHOHATb-
HOM JIEATENBHOCTH (B TOM YHCIIE TEXHOJIOTHYECKask TPAKTHKA);

- HUP.

CriocoOnl npoBeieHUs1 y4eOHOM M POU3BOICTBEHHOM MPaKTUK:

— CTallMOHApHAS;

— BbIE3IHAS.

[IpenaumiomMHas mpakTHKa MPOBOAUTCS JUISl BHIIOJIHEHUS BBIMTYCKHON KBaJIM(UKALMOH-
HOM paOOTHI U ABJISIETCS 00S3aTEIBHOM.

ITpu pazpaboTke mporpaMMm MarucTpaTypbl OpraHu3alys BbIOUpPAeT TUIBI MPAKTHK B 3a-
BHCHUMOCTH OT BHJIOB JI€ATEIbHOCTH, Ha KOTOpbIE OPUEHTHpPOBAHA MPOTrpaMMa MarucTparypsbl.
Opranu3anys BIpase MpeycMOTPETh B MporpamMme OakajlaBpvara WHbIE THIIbI IPAKTUK JOMOJI-
HUTENbHO K ycTaHoBIeHHBIM PI'OC BO mno nHanpasnenuto noarotoku 19.03.01 buo texnono-
rust (ypoBeHb OakanaaBpuarta).

VYyeOHast ¥ (WIM) MPOU3BOJCTBEHHAS MPAKTHKH MOTYT MPOBOJUTHCA B CTPYKTYPHBIX
NOJIpa3IeJICHUSAX OPraHU3allnu.

Jljig U1 ¢ orpaHUYeHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI BBIOOP MECT MPOXOKICHUS TpaK-
TUK YYUTBIBAE€T COCTOSIHUE 3710POBbS M TPEOOBAHUS 1O TOCTYITHOCTH.

B bnok 3 «l'ocynapcTBeHHass UTOroBasi aTTeCTallUs» BXOIUT 3alUTa BBITYCKHON KBalU-
(buKaMOHHON paboThI, BKIIIOYAs MOJTOTOBKY K 3alllUTe U MPOLEAYPY 3aLIUTHI, a TAKXKE MOArO0-
TOBKa M cJjauya TOCYJapCTBEHHOI'O 3K3aMeHa (€CiIM OpraHM3alis BKJIIOYMJIA IOCYAapCTBEHHBIN
9K3aMeH B COCTaB T'OCYJAapCTBEHHON UTOTOBOM aTTECTALIUN).

[IporpamMmsbl OakanaBpuata, cofeprKallue CBEIACHHS, COCTABISAIONINE TOCYIapCTBEHHYIO
TaiiHy, pa3pabaTbIBalOTCS U PeaM3yIOTCsS ¢ COOMIOeHUEM TpeOOBaHMA, PEayCMOTPEHHBIX 3a-
KOHoJlaTenbcTBOM Poccuiickoit @enepanii 1 HOPMATHUBHBIMU IIPABOBBIMU aKTaMH B 00JIacTH
3alUTHI TOCYAAPCTBEHHOM TaiiHbl. Peanu3anus yactu (4acreil) oOpazoBaTeabHON MpOrpaMMbl U
roCy/1apCTBEHHOW HTOTrOBOM aTTECTAallUM, COAepralled HaydHO-TEXHMUYECKYH HH(OpMaluio,
MOJUIeXKAIYI0 SKCIOPTHOMY KOHTPOJIIO, U B paMKaX KOTOPO#l (KOTOpBIX) 10 00ydaromuxcs J10-
BOJSITCS. CBEJIEHUS] OTPAaHMUYEHHOTO JIOCTyNa, U (WIM) B YyU€OHBIX IIEJIAX HCIOIb3YIOTCS CEKPEeT-
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HbIe 00pa3Ibl BOOPY)KEHUs, BOCHHOW TEXHUKH, UX KOMIUIEKTYIOIIME U3ENUs, HE TOMYCKAaeTCs C
MIPUMEHEHHUEM DJIEKTPOHHOTO O0yUYeHUSs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTUH.

ITpu pa3paboTke mporpamMMbl OakanaBpuara oOydaromMMcsi 0OecreyeHa BO3MOKHOCTh
OCBOEHUS AUCLMIUIUH (MOAYJEH) O BHIOOPY, B TOM YHCIIE CHEHHATU3UPOBAHHbBIE YCIOBUS HH-
BIMJAM M JIUIIAM C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0pOBBs, B 00beMe He MeHee 30 mpo-
IIEHTOB BapuaTUBHOM YacTH bioka 1 «Jlucuumimab! (MOTyIH ).

KonnuecTBo 4acoB, OTBEAECHHBIX Ha 3aHATHUS JIEKLMOHHOIO THIIA, B 11eJIoM o bioky 1

«Jductumnnunel (Moynu)» coctaBiseT He Oonee 20 MPOLEHTOB OT OOIIEr0 KOJIMYECTBA YacOB
ayJIMTOPHBIX 3aHATUH, OTBEACHHBIX Ha peaau3aluio 3Toro bioka.
IIpucBauBaemas kBaaudukanus. [Ipu ycioBuu ocBoeHus mporpaMMbl OakajgaBpuaTa, U 3aliu-
ThI BBITYCKHOH KBalTM(UKAIIMOHHON paboThl, 0(OpMIIEHHON B COOTBETCTBHU C TPEOOBAHHSIMH,
ycTaHaBiMBaeMbIMu DenepanbHbIM 3aKOHOM OT 29.12.2012 r. No 273-®3 «O6 obpa3oBaHuU B
Poccuiickoit @enepannny, BITYCKHUKY IPUCBAaUBACTCs KBaTH (UK Oakanasp.

1.4. TpebGoBaHusi K MOCTYNAKIIEMY

TpeboBanus k nocrynaromemy onpenenstorcs deaepanbHbIM 3aKOHOATENIBCTBOM B 00-
jactu oOpazoBanus, B ToM uucie [lopsiikoM mprema Ha oOydeHue 1Mo o0pa3oBaTeIbHBIM IMPO-
rpaMmam BBICIIETO 00pa30BaHUs — MporpaMMaM OakajiaBpuaTa Ha COOTBETCTBYIOIIUN yUeOHBIM
ron. [loctynaronuii Ha OakanaBpuar mo HampasieHuto noarotoBku 19.03.01 - «buorexHomno-
TUS» JTOJDKEH UMETh aTTecTaT O MOJIHOM CpPEeHEM O0pa30BaHUU WIIM JTUIUIOM O CPEIHEM CIIELH-
anbHOM oOpazoBanuu. Ilpu moctymnenun cparotTcs Enubbie ['ocynapcTBeHHBIE 3K3aMEHBI MO
MaTeMaTHKE, XUMHU U PYCCKOMY SI3BIKY.

2. XAPAKTEPUCTHUKA MMPO®ECCUOHAJIBHOM JESATEJIBHOCTHU BBIITY CKHU-
KOB, OCBOUBHLINX TPOI'PAMMY BAKAJIABPUATA

2.1. Ob6aactb npogecCHOHATBHOM AeSITeIbHOCTH BhIIIYCKHUKA

Ob6nacte mpohecCHOHANBHOW NIEATENFHOCTH BBITYCKHUKOB IPOTpaMM OakaiaBpHara
BKJIIOYAET:

MOJTyYeHHE, WCCIENOBAaHUE M TPUMEHEHHE (EPMEHTOB, BHUPYCOB, MHUKPOOPTaHHU3MOB,
KJIETOYHBIX KYJIBTYp )KMBOTHBIX U paCTEHUI, IPOIYKTOB UX OMOCHHTE3a U OMOTpaHchopMaIlnH;

TEXHOJIOTUH NOJyYEHUS MIPOAYKIHMH C UCIOIb30BAaHUEM MUKPOOHOJIOTHYECKOTO CUHTE3A,
Onokaranu3a, TeHHOW MHXEHEPUU U HAHOOMOTEXHOJIOTHiA;

JKCIUTyaTallMl0 M YIpPaBICHUS KadyeCcTBOM OHOTEXHOJIOTMYECKUX MPOU3BOJCTB C
co0uTr0/IeHHeM TpeOOBaHMI HAIIMOHAIBHBIX U MEX/YHAPOJIHBIX HOPMAaTUBHBIX aKTOB;

OpraHM3alMIo U MPOBEIEHUE KOHTPOJIS KayecTBa ChIpbs, MPOMEXKYTOUHBIX MPOIYKTOB U
TOTOBOM MPOTYKIIHH.

2.2. O0beKThI NpodecCHOHATBHOM 1esITeIbHOCTH BBIMTYCKHUKA

OObexTamMu podecCHOHATBHON JIESTENbHOCTH BBIMYCKHUKOB MpOrpamMM OakajaBpuaTa
ABIISIOTCS:

MHUKPOOPTaHU3MBbI, KIIETOYHBIE KYJIbTYPHI )KUBOTHBIX U PACTEHUMN, BUPYCHI, PEPMEHTHI,
OMOJOTNYECKH aKTUBHbIE XMMUUYECKUE BEIIECTBA;
npubopsl U 000pyIOBAHKE ISl UCCIIEIOBAHUS CBOMCTB MCIOIb3YEMBIX MUKPOOPIaHHU3-
MOB, KJIETOYHBIX KYJIbTYp T MOJYy4aeMbIX C MX MOMOUIbIO BELIECTB B J1A0OPAaTOPHBIX U MpPO-
MBIIUIEHHBIX YCIOBUSX;
YCTaHOBKH U 000pyZ0OBaHUE AJIs IPOBEACHUS OMOTEXHOJIOTHYECKUX MPOLIECCOB;
CpeCTBa KOHTPOJISl KAuecTBa ChIPhs, M0Iy(PadprUKaToOB U TOTOBOM MPOAYKLINY;
CPEJICTBA OLICHKH COCTOSIHHS OKPY’KaloIllel Cpelbl U 3aIIUThI €€ OT BIUSHUS IPOMBIIICH-
HOTO IPOU3BOJICTBA.

2.3. Buabl npodeccHoHATbHOM 1eATeTbHOCTH BHIYCKHHUKA.

Bunsl npodeccruoHanbHOR AEATENbHOCTH, K KOTOPBIM TOTOBSATCS BBIITYCKHUKH IPOrpaMM
OakanaBpuara:

IIPOU3BOJICTBEHHO-TEXHOIOIMUECKas;

Hay4YHO-HCCIIeI0BaTENIbCKas;



ITpu pa3paboTke U peanu3aiy nporpamm OakanaBprara oOpazoBaTeibHas OpraHU3aLus
OpPHEHTHpYETCs Ha KOHKPETHBIM BHZ (BUABI) NpodecCHOHANBHONW IEATENBbHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBUTCA OakajaBp, HCXOAS W3 TMOTPEOHOCTEH pBIHKA Tpyda, HAy4YHO-
HCCIIEI0BATEIbCKOTO U MaTEPUAIFHO-TEXHUIECKOTO pecypca 00pa3oBaTeIbHON OpraHH3anuy.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IPOI'PAMMBbI

BAKAJIABPUATA
B pesynbraTte OCBOCHHS TpOTrpamMMbl OakaiaBpuaTa y BBIMTYCKHHKA JIOJDKHBI OBITH
chopMupoBaHbl OOIICKYJBTYpPHBIC, O00IIENpPOdecCHOHATBHBIE | npodeCCHOHAIIbHBIC

KOMITETEHIIHH.

BeinmyckHuK nporpaMMel GakanaBpuara J0JDKEH 00JalaTh CIEIYIOLMMH O0IIEeKY/Ib-
TypHbIMH KoMueTeHuussMH (OK):

CIOCOOHOCTBIO MCIOJIBb30BaTh OCHOBBI (DUIOCO(CKUX 3HAHUN U1 (OPMHUPOBAHUS
MupoBo33peHueckoi mosuimu (OK-1);

CHOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATAIbl M 3aKOHOMEPHOCTH MCTOPUYECKOTO
pa3BuTHs oduiecTBa 1 popMupoBanus rpaxaanckoit nozuimu (OK-2);

CHOCOOHOCTBIO UCIOJIB30BaTh OCHOBBI SKOHOMUYECKUX 3HAHUHI B pa3ivuHbIX chepax
nesirenbaocTr (OK-3);

CHOCOOHOCTBIO KCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHMM B pPa3M4HBIX cdepax
nesrensHocTH (OK-4);

CHOCOOHOCThI0 K KOMMYHUKALIMU B YCTHOM M NHCbMEHHOW (hopMax Ha PYCCKOM M
WHOCTPAaHHOM  SI3bIKaX Ui pPEHIeHHS 3aJad MEXKIMYHOCTHOTO W MEXKYJIBTYpHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO PAa0OTaTh B KOMAHJE, TOJIEPAHTHO BOCIPHUHHMMAsl COLMAJIbHBIE U
KyabTypHbIe paznuuns (OK-6);

CIIOCOOHOCTBIO K caMOopraHu3anuu u camoobpasosanuto (OK-7);

CHOCOOHOCTBIO HCHOJb30BaTh METOABI M CpeAcTBAa (U3NYECKOH KyJIbTYphI IS
o0ecrieueH s TIOJTHOLIEHHOM coLMaibHO# U npodeccuonansHou nestenbHocTr (OK-8);

TFOTOBHOCTBIO IIOJIb30BATHCS OCHOBHBIMH METOAAMHU 3alUThl ITPOU3BOICTBEHHOI'O
IepCOHaNa W HACEJNEeHUS OT BO3MOXKHBIX TIOCIEACTBUN aBapuil, KaTtacTpod, CTHUXUHHBIX
6encrauii (OK-9):

CHOCOOHOCTBIO  AHATM3UPOBATH COLMATBHO-3HAYUMBIE TPOOJIEMBI W TPOIECCHI,
TOTOBHOCTBIO K OTBETCTBEHHOMY YYacTHIO B onutuyeckoi sxu3uu (OK-10);

CIOCOOHOCTRIO paboTaTh ¢ MH(POpPMaIIUEH B TIIOOATBHBIX KOMIBIOTEPHBIX ceTsax (OK-
11);

NOHMMAaHWEM  pPOJIM  OXpaHbl  OKpYXKAalomed Cpeapl ©  PalrOHAIBLHOTO
HPUPOIONIONH30BAHMUS U JUTS Pa3BUTHUsI U coxpaHeHus nusmwinsanuu (OK-12);

BJIAJIETh OJHUM M3 WHOCTPAHHBIX SI3HIKOB Ha YPOBHE MPO(ECCHOHATBHOTO OOIICHUS
(OK-13);

BJIAJIETh CPEJCTBAMU CAMOCTOSTEILHOTO, METOJMYECKH TPABMILHOTO MCIIOIb30BAHM
METOAOB (PU3UYECKOTO BOCIUTAHUS W YKPEIUICHHsS 3[0pOBbsS, TOTOB K JOCTH)KEHUIO
JOJDKHOTO  YPOBHSI  (pM3MUYECKOW TOJTOTOBICHHOCTH ISl OOECIeYeHHUs] TOJTHOICHHOM
COIMAIbHOM U npodeccuonanbHoi aesrensaoctr (OK-14).

BeimyckHuk ~— mporpamMmbl  OakanmaBpuata  JIOJDKEH — o0namaTth  CIEAYIOIIMMHU
odmenpodeccnonanbHbIMi kKoMnereHnusamu (OIIK):

CIIOCOOHOCTBIO OCYILIECTBIISITh MOUCK, XpaHEHHE, 00pabOTKy U aHalu3 MHPOpPMALUU U3
pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEACTaBIATh ee B TpeOyeMoM (Gopmare ¢ UCIOIb30Ba-
HHeM HH()OPMAIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruii (OITK-1);

CMOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JVICIIATUTAH B TIPO(EeCCHOHABHON IS TETFHOCTH, TIPUMEHSTh METOIbI MAaTEMAaTHIECKOTO aHaJH-
3a ¥ MOJICTUPOBAHUS, TEOPETHYECKOTO U dKCepuMeHTaIbHOro uccienosanus (OI1K-2);



CIOCOOHOCTBIO UCIOIb30BATh 3HAHUS O COBPEMEHHOM (PM3UYECKON KapTHHE MHpa, MpPO-
CTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOEHUH BEILECTBA AJIS MOHUMAHUS OKPYKaro-
mero Mupa u sipienuii npupost (OITK-3);

CHOCOOHOCTBIO TOHUMATh 3HAUYEHUs] HHPOPMALUK B Pa3BUTUN COBPEMEHHOTO MH(pOpMa-
IIMOHHOTO OOIIECTBa, CO3HAHMWEM OINACHOCTH M YIpO3bl, BO3HUKAIOIIEH B 3TOM IpoOLEcce, CIO-
COOHOCTBIO COOJIIOJIaTh OCHOBHBIE TpeOOBaHUs MH(OPMAILMOHHON O€30MaCHOCTH, B TOM YHUCIIE
3alUThl rocynapcrBenHon Tainbl (OITK-4);

BJIaJICHUEM OCHOBHBIMH METOJIaMH, CIOCOOAMH M CPEICTBAMM IOJYUYEHMsI, XpaHEHNU,
nepepaboTku WHpOpPMAIKK, HaBBIKAMH PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIIPaBJICHUS
undopmanueii (OITK-5);

BJIaJICHUEM OCHOBHBIMU METOJAMM 3alUThl MPOU3BOACTBEHHOI'O II€PCOHAa M Haceie-
HHUS OT BO3MOJKHBIX IOCJIEACTBHI aBapuii, karacTpod, ctuxuitabix 6encruii (OITK-6).

Brimycknuk mporpammbl 06akanaBpuaTa JI0JDKeH 001a1aTh NpogecCHOHAIbHBIMH
komnerenmusivu ~ (IIK), coorBercTByromumu  Buay (BHAaM) mpodecCHOHATBHON
JESTEIIbHOCTH, Ha KOTOPBIN (KOTOPbIE) OPUEHTHPOBAaHA IporpaMMa OakajiaBpuara:

MPON3BOCTBEHHO-TEXHOJIOTHYeCKasl 1esITeIbHOCTh:

CIIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTUYECKUH MPOLIECC B COOTBETCTBUH C PErIaMeH-
TOM M UCHOJIb30BATh TEXHUYECKHE CPEICTBA JUIsl H3MEPEHUSI OCHOBHBIX NMapaMeTpoB OMOTEXHO-
JIOTUYECKUX MPOLIECCOB, CBOUCTB ChIpbs U npoaykimu (ITK-1);

CHOCOOHOCTBIO K pean3aluy U yIpaBlIeHUIo OrnoTexHosornueckumu npoueccamu (I1K-
2);

TFOTOBHOCTBIO OIICHWBAaTh TEXHUYECKHE CPEACTBAa M TEXHOJOTUU C YYETOM 3KOJIOrMye-
ckux nocaenctBuit ux npumenerus (IK-3);

CHOCOOHOCTBIO OOECIIeYNBATh BBINOJIHEHUE MTPABUJI TEXHUKH 0€30MaCHOCTH, MPOU3BO/I-
CTBEHHOM CaHUTapuH, MOXKAPHOH Oe3onacHocTH U oxpansl Tpyna (I1K-4);

HAY4YHO-HCCJIeJ0BATE]bCKAs 1esITeIbHOCTD:

CIIOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHUUYECKOH HMH(OpMauuen, UCronbp30BaTh oTeye-
CTBEHHBIH U 3apyOe)KHBII OMBIT B Tipodeccnonanbuoi aesteaproctu (ITK-8);

BJIaJICHHEM OCHOBHBIMH METOJIaMU M IPUEMaMU MPOBEAEHUS 3KCIEPUMEHTAIbHbBIX HC-
clleZIoBaHUI B cBOel MpodecCHOHaIbHOW 00J1aCTH; CIIOCOOHOCTHIO NMPOBOAUTH CTaHJIAPTHHIE U
cepTU(UKAIIMOHHBIE UCIIBITAHUS ChIPbsl, TOTOBOM MPOAYKIIMU U TEXHOJOTHYECKHX IPOLECCOB
(TIK-9);

BJIa/ICHUEM IUIAaHMPOBAHUS SKCIEPHUMEHTa, 0OpaOOTKM M MPEJCTABIICHUS IMOJYYEHHBIX
pesynbraros (ITK-10);

TOTOBHOCTHIO HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUU B CBOEH
npodeccuoHaIbHOM 001acTH, B TOM 4Mcie 0a3bl JaHHBIX M MaKeThl MPUKIAAHBIX MPOrpamMmm
(TIK-11).

4. OPTAHU3AIIUA OBPA30OBATEJIBHOI'O ITPOLECCA TIPU PEAJIM3ALIUU
MMPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapaKkTepucTHKA 00pa30BaTEIbLHOM NeATeJbHOCTH

OObpazoBatenbHast e TEIbHOCT 110 IporpamMme OakajiaBpuara rnpeaycMaTprUBaET:

— TpoBeJieHHE Y4eOHBIX 3aHATUH MO TUCHMILIMHAM (MOAYJIsIM) B Gopme JeKuui, ce-
MUHApCKUX 3aHATUH, KOHCYJIbTAlUH, 1a00paTOpHBIX padoT, HHBIX (HOpM 00yUdeHHUs, IPETYCMOT-
PEHHBIX YYeOHBIM ILIAaHOM;

—  TPOBEACHUE NPAKTUK;

—  TPOBEJCHHE KOHTPOJISI KayecTBa OCBOCHMS MTPOrpaMMbl OakajgaBaprara mocpecTBOM
TEKYIIEro KOHTPOJI YCIEBAEMOCTH, MPOMEXKYTOUYHOM aTTeCTallud OOYyYaroIIUXCs, TOCyaapcT-
BEHHOH UTOTOBOM aTTECTALlUU O0YYaIOLIUXCS.

4.2. YueOHBIi IVIaH MOATOTOBKH 0aKaJIaBpPOB

VY4eOHbIi TUIaH MOATOTOBKH OakanaBpoB pa3padOTaH B COOTBETCTBHU C TPEOOBaHHUSIMHU
®denepallbHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa MO HAIPABIECHUIO MOJITOTOBKU
19.03.01 — buorexHosiorusi, yrBep>KACHHOMY MpUKa3oM MuHHCTEpcTBa 00pa3oBaHUsl U HAYKH
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Poccuiickoit @eneparuu ot 19.03.2015 Ne 193. B yuebnom miaHe otoOpakeHa JIoTH4ecKasi 1mo-
CJIEIOBATENbHOCTh OCBOEHUS IUKJIOB U pazfenoB OOIl (aucuuminH, NpakTuk), odbecrnednBaro-
mmx (OpMUPOBAHHE KOMIIETCHIMA. YKa3aHa oOmas TPyJAOE€MKOCTh MUCIUIUIAH, MOJIYJICH,
MPAKTUK B 3a4ETHBIX €IUHUIIAX, a TAK)KE UX 00I1asi U ayAUTOPHAsI TPYJOEMKOCTh B Yacax.

VY4eOHbIi TUIaH MOAroTOBKHM OakanaBpoB mo HampasieHuio 19.03.01 — Guorexnomorus,
npunaraercs (ITpuioxenue 1).

4.3. KanenaapHblil yueOHbIii rpauk

[TocnenoBarenbHOCTh peanu3alui MPOrpaMMbl OakanaBpuara MO rojlaM M ceMecTpam
(BKJIIOUAs] TEOpPETHUECKOe O0y4YeHHE, MPAKTUKH, TOCYIapCTBEHHYIO MTOTOBYIO aTTECTAllUH, Ka-
HUKYJIbI) TPUBOAUTCS B KalleHaapHOM yueOHoM rpaduke ([Ipmnoxenue 1).

4.4. AuHOTanMN Pado4YuX NPOrpamMM JHCHHUILINH

4.4.1. JIucuMIMHbI 00s13aTeJIbHON YacTH (0a30Bast 4acCTh)

AHHOTanus padoueil nporpamMmsl AucuunnHbl « AHOCcTpanHblil a3b1K» (Bb1.B1)

1. Heabto OUCHUILIMHBL SBISETCSA: MPUOOPETEHUE CTYAEeHTaMH O0IIeld, KOMMYHUKAaTUBHON
U 1po(hecCHOHAIBHONW KOMIIETEHIINN, YPOBEHb KOTOPBIX Ha OTAENBHBIX ATanax sS3bIKOBOW MO/I-
TOTOBKH IMO3BOJIET MCMHOIb30BaTh MHOCTPAHHBIN SA3BIK MPAKTUYECKU KaK B MPO¢eCcCHOHATbHON
(MpoU3BOICTBEHHOMN U HAyYHOW) AESITEILHOCTH, TaK U JUIS 1eJiel caMo0Opa30BaHusl.

2. B pe3yabrare M3y4YeHUs] TUCHMILUIMHBI 00y4aKIIMICH MO0 mMporpaMmme 0akajiaB-
puara J0JEKeH: 001adamy CAEAYIOIMMMHI KOMIIETEHIIUSIMH: CIIOCOOHOCThIO K KOMMYHUKAIIUU B
YCTHON M MHUCBbMEHHOM (hopMax Ha PyCCKOM M MHOCTPAHHOM SI3BbIKaX JJISl PEUICHHs 3a/1a4 MEX-
JMYHOCTHOI'O U MEXKYJIbTypHOro B3aumoseictBus (OK-5); criocoOHOCTBIO paboTaTh B KOMaH-
JIe, TOJIEPAHTHO BOCIPUHUMAsSI COIMAIbHBIC M KYJIbTypHbIe pasnuuus (OK-6); Biagets 0qHUM U3
WHOCTPAHHBIX A3bIKOB Ha YpoBHE Npodeccronanbuoro obmenus (OK-13);
3Hamb: OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCUYECKUX E€IWHUIl U OCHOBHBIE CIIOBOOOpa3oBa-
TEJIbHBIE MOJIENIN; PYCCKHUE SKBUBAJICHTHI OCHOBHBIX CIIOB M BBIPAYKEHHH MPO(HECCHOHAIBLHON pe-
YK, OCHOBHBIE MPUEMBI U METO/bI peepUpPOBAHUS U AHHOTUPOBAHUS JTUTEPATYPHI 110 CHEIHAb-
HOCTU;

Ymems: pabotarh ¢ OpUTHHAIBHON JIUTEPATYPOH MO CHEIHAIBHOCTH;, paboTaTh CO CIOBapEM;
BECTH JIEJIOBYIO MEPENUCKY HA U3Y4aeMOM SI3bIKE; BECTH PEUYEBYIO AESTEIbHOCTh IPUMEHUTEIb-
HO K cepe ObITOBOM U MpodecCHOHATBHON KOMMYHUKAIIHNH;
Braoems: ogHUM U3 MHOCTPAHHBIX S3bIKOB (MPEUMYILIECTBEHHO aHTJIUICKMM) Ha YPOBHE yTe-
HUSl HAyYHOW JIMTEpaTyphbl U HABBIKOB PAa3rOBOPHOM peun; (opmMaMM JeI0BON MEpenucKH, Ha-
BbIKAMHU TIOJTOTOBKM TEKCTOBBIX JOKYMEHTOB B YIPABJIEHYECKOH [€ATENbHOCTH; OCHOBHOMU
MHOS3BIYHOM TEPMHUHOJIOTHEN CIEeHUaIbHOCTH; OCHOBAaMHU pedepUpOBaHUS M AHHOTHUPOBAHMS
JUTEPATYypPHI MO CIIEHUATBHOCTH.
3.Kpartkoe cogepxxanue 1uCHUMIIIHHBI
Beeoenue. 3amaun u MecTo Kypca B MOATOTOBKE OaKaaBpa TEXHUKH M TEXHOJIOTHH.
Mooyns 1. |.Ipammamuueckue mpyoHocmu uzyuaemozo A3vlKa:
1.1 BugoBpemeHHbie (popMBI rJ1aroJia.
1.2 CornacoBanue BpeMeH. Y CJI0BHbIC NPEIJIOKCHHS.
[TpaBuiio cornacoBaHusl BPEMEH B CIIOKHBIX MPEATIOKEHUSX.
Tumb! yCIOBHBIX MIPEUIOKEHUI U 0COOEHHOCTH HX MEPEBOA.
Mooyns 2. |l. Umenue memamuueckux mexkcmos:
2.1. Beenenue B crieiuanbHOCTh
2.2. buorpadus JI.1. Menneneesa
2.3. Hayka u Hay4HBIE METO/BI
Mooyns 3. |11. IIpakmuka ycmnoit peuu no memam:
3.1. «I"'oBOopuM 0 cebey,
3.2. «Crtpansl nu3y4gaemoro s3bika u Poccusy,
3.3. «PXTY um. JI.1. MenneneeBay.
Mooyns 4. |.I pammamuueckue mpyonocmu uzyuaemozo a3vlKa:
4.1. IlpnyacTue u He3aBHCUMBbII IPUYACTHBIH 000pOT
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[Tpuyactust Hactosmiero u mporuenmero BpemeHu. llepdextasie Gopmbl mpuyactusi. Mecto
MpUYACTUN B MpEasioKeHUH. Pa3znuyHble BapuaHThl MEPEBOJA MPUYACTU HA PYCCKHUM SI3BIK.
[IpuyactHbie 000POTHI U TPUEMBI UX TIEPEBO/IA HA PYCCKUH SI3BIK.

4.2. UnpuHUTHB M UHPUHUTHUBHbIE KOMILJIEKCHI

4.2.1. ®ynkuun WHOUHUTHBA B TPEAJIOKCHHH.

4.2.2. Kommieke «MIMEHUTENBHBIN Ak ¢ HHPUHUTHBOM)

(Kommneke «cioxxHoe moajexalieey» B CTpaJaTeIbHOM 3aJlore, B IEHCTBUTEIBHOM 3aJI0T€ U B
COUYETaHHH IJ1aroJia-CBS3KHU C MPUIIaraTesIbHbIM).

4.2.3. Kommuteke «OOBEKTHBIN Naiexk ¢ UHPHUHUTHBOM

4.3. MoagajgbHBI€e IJ1aroJibl H MOJAJbLHEIE CJI0BA

Mooyns 5. |l. O3nakomumenvnoe u uszyuarouiee umenue meKCcmos no 6blOPAHHOI cheyu-

anpHoCmU.

IIpumepHas TemaTHKa TEKCTOB:

5.1. «Hay4HbIle OTKPBITHS IPOIIOTOY

5.2. «XumHnueckoe npeaupusITHE»

5.3. «buorexHonOrUN».

Jlexcudecknue OCOOCHHOCTH TEKCTOB HAyYHO-TEXHHUYECKON HAIPaBICHHOCTH. TEepMUHOIIOTHS
HAyYHO-TEXHUUYECKOH JINTEPATYpPhl HA U3Y4aeMOM SI3bIKE.

Mooyns 6. |11. Ilpakmuxa ycmuoit peuu no memam

6.1. «CoBpeMEHHbBIE TEXHOJIOTUH U MaTEpUAIIbD»;

6.2. «[IpobreMbI SKOJIOTHI

(3ammTa OKpy’Karoleil cpenbl, mpobdieMa II00alIbHOTO MOTEIUICHUS W MapHUKOBBIA >(QexT,
030HOBBIC JIBIPHI, «3EJICHAS] XUMHUSI).

6.3. «CoBpemeHHas 1a00paTopusi».

CrunucTrueckue OCOOCHHOCTH Pa3roBOpHOM peun. Kiaccmpukanusi pa3inmyHBIX BHIIOB BBI-
CKa3blBaHUs. Jlekcnyeckue 0COOEHHOCTH JAUAJIOTHUYECKON pa3rOBOPHOM peur. AKTUBHBIN U mac-
CHBHBII TEMAaTHYECKUI CIIOBAPHBIN 3aI1ac.

4. O0béM yueOHOM TUCIUNITHHBI

Bcero 1-w1ii cemecTp 2-0i1 ceMecTp
Bunet yueGHoI paboTh
B 3auer- | Baka- | B3auer- | Baka- | B3auer- B axa-
HBIX €/1H- JIEM. HBIX €U- | JEM. HBIX €1- JIEM.
HUIAaX yacax HULAaX yacax HHLIAX yacax
OO0mas Tpy10eMKOCTh 8,0 288 6,0 216 2,0 72
AUCHHILTAHBI 0 y4e0-
HOMY IUIAHY
AyAUTOpPHBIE 3aHATHS: 0,77 28 0,50 18 0,27 10
Jlexumn (Jlek)
[IpakTrueckue 3aHATHS 0,77 28 0,50 18 0,27 10
(I13)
CamocrosiTe/ibHas pa- 6,86 247 5,39 194 1,47 53
oora (CP):
CamocrosiTenbHOE U3Y- 6,86 247 5,39 194 1,47 53
YCHHE Pa3JIeIIOB JAUCIIH-
[IJIMHBI
Buja xourpoas: 3auer / 0,36 13 0,11 nud. 0,25 JK3aMeH
IK3aMeH 3auyer 9)
4)

AHHOTanus padoyeil nporpaMmmbl JUcHUILIHHBI «Puinocodpusn» (b1.62)

1. Heab AUCHUNJMHBI: TPHOOpPETEHUE CTyJAEHTaMU 3HaHUN B obmactu ¢umocodum.
Kypc coctout u3 aByx uacteit — «cropuu ¢punocopun» u «OCHOBHBIX MpodiemM Gpuocodur.
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2. B pesyabrare H3yYeHHs JUCHMIUIMHBI O0y4YaloIMiici 1O mporpamMme
0akjaBpuaTra J0JKeH: 00J1afaTh CIEAYIOIMMH  KOMIETEHIHMSMH. CIHOCOOHOCTBIO
UCIIOJIb30BaTh OCHOBHI (puyocodpckux 3HaAHMKA A7 (OPMHUPOBAHUS MHUPOBO33PEHUECKON
nosuimu  (OK-1); crocoOHOCTBIO paboTaTh B KOMaH/E, TOJEPAHTHO BOCIPUHHMAS
colMalbHbIe U KyJIbTypHbIe pasimundus (OK-6);

3Hamb: OCHOBHOE COJEpKaHUE IIaBHBIX (GUIOCOPCKUX LIKOJ U HAIIPABICHUH, PECTaBUTENEH
3THX WIKOJ, CBSI3b M pa3iuuue UX QUIOCOPCKUX HICH, CBSI3b HCTOPUKO-(PHIOCOPCKUX
KOHIEMNIINI ¢ COBPEMEHHBIMU MTPOOIeMaMy HHANBUAYAIBHON U O0IIECTBEHHOM KU3HU;
Ymems: moHMMaTh M aHATU3UPOBATH MHUPOBO33PEHUYECKHE, COIMAJIbHBIC M WHAWBUIYaJbHBIC
po0JIeMbl COBPEMEHHOM >KM3HHM; TPAMOTHO BECTH AMCKYCCHIO, apT'yMEHTHPOBAHO OTCTAaUBATh
CBOIO TMO3MIIMIO N0 3HAYUMBIM (PHIOCOPCKUM IMpOoOIeMaM COBPEMEHHOM KH3HH, ONMUPAsCh Ha
HapaboTaHHBIN B HCTOpUHU (pritocopun MaTepHar,
Brademwb: KaTeropHajbHBIM amlapaToM H3y4yaeMol IUCHUIUIMHBL, (uimocodckumu Meromamu
aHaJIM3a Pa3IUYHbIX TPOOJIeM, HaBbIKaMU (GUIOCOPCKOM KYIbTYPHI 1Ji BEIPAOOTKH CUCTEMHOTO,
LIEJIOCTHOI'O B3IVIsa HA JEHCTBUTEIBLHOCTh U MECTO HAYKU U TEXHUKHU B 3TOU LIEJIOCTHON KapTH-
HE MHpa.
3.Kpartkoe cogepxxanue TuCUMINIUHBI

B conepkanue kypca BKJIIOUAeTCSl XapaKTEpUCTHKA aHTUYHOW, CPEIHEBEKOBOW (HIIO-
cotun, ¢unocopun HoBoro Bpemenu u smoxu IIpocBerienns, HEMEIIKOW KIIAaCCHYECKON (HIIo-
coduu, MapkcucTcKoi ¢unocopuu, pycckoin guinocoduu, a Takke KpaTKuid 0030p OCHOBHBIX
dunocodckux HanpasieHuii XX Beka.

Bropas yacte Kypca COAEpKHUT XapaKTepUCTHKY OCHOBHBIX IpobieM ¢unocodpuu. B
ATOM paszesie aHATU3UPYIOTCS KaTerOpUu OBITUSI U MaTE€PUH, MPOOJIEMBI CO3HAHUS U ITO3HAHMUS,
OCHOBHBIE BOIPOCH (UIOCOPCKON AHTPOIMOIOTHH, COIHATBLHO-TIONUTHYECKOH Quiiocodpun u
dunocopur HAYKU ¥ TEXHUKHU.
4.00béM yueOHOil TUCIUIIIHHBI

B 3aueTHBIX B akagewm.
Bunet yueGHoI paboThl 117030500 £:9:¢ Yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 0,33 12
Jlexmm (Jlek) 0,17 6
[Tpaktnyeckue 3ansatus (I13) 0,15 6
CamocrositesabHas padora (CP): 2,42 87
CamocTosITeIbHOE U3YUYCHHE Pa3/IeTIOB TUCIIUILIMHBI 2,42 87
Bupa koHTpoOJISi: 3a4eT / IK3aMeH 0,25 Ix3ameH (9)

AHHOTanus padoyei nporpamMmmsl aucuunanibl «Acropus» (b1.63)

1. Heap AuCHMIJIMHBL: (GOPMHPOBAHUE Y CTYICHTOB KOMIUIEKCHOTO TNPEICTABICHHS O
PO W MECT€ HCTOPUU B CHUCTEME TYMAaHUTAPHBIX M COLHUAIBHBIX HAyK, KYIBTYpPHO-
ucTopudeckoM cBoeoOpasum Poccum, ee Mecrte BO BCEMHUPHO-MCTOPUYECKOM TIporecce, 00
0COOEHHOCTSIX U OCHOBHBIX 3Tamax €€ MCTOPUYECKOTo pa3BUTHUs; BBEJIECHHE CTYACHTOB B KPYT
HMCTOPUUYECKUX MPOOIIEM, CBI3AHHBIX C 00IACThIO OyayIel mpodecCuoHaIbHOM IeITeTbHOCTH.

2. B pe3yabTare uU3y4YeHHs AMCHUILVIMHBI oOydawumiics Mo MporpaMmme
0akiaBpuaTta  J0JLKeH:  0o0yiajaTh  CIEAYIOUIMMH  KOMIIETEHUUSIMU:  CIHOCOOHOCTBIO
aHAJTM3UPOBATh OCHOBHBIE ATAIbl M 3aKOHOMEPHOCTH MCTOPUYECKOTO PAa3BUTHUS OOIIECTBA JJIs
dopmupoBanus rpaxmanckoi mosuimu (OK-2); crmocoOHOCThIO aHATW3WPOBATh COIHATBLHO-
3HaYMMBbIe IPOOJIEMBI U MPOLIECCH, TOTOBHOCTHIO K OTBETCTBEHHOMY YYAaCTHIO B MOJUTHUYECKOU
xu3uu (OK-10);
3namyb: OCHOBHBIE HAIlPaBICHUS, TPOOIEMBI M METO/Ibl HCTOPUUYECKON HAYKH; OCHOBHBIE 3TaIlbI
U KIIOYEBBIE COOBITHS WCTOpUH Poccum W Mmpa; OCOOEHHOCTH pa3BHTHS POCCHICKOTO
roCyJIapcTBa, BBIIAIOLINXCS IesATeNIel OTeUECTBEHHOM 1 BCEOOIIei HCTOPHH.
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Ymems: cOOTHOCUTH OOIIME UCTOPUUYECKHUE MPOLIECCH U OT/ENbHbIE (PaKThl; BBIBIATH CYIECT-
BEHHbIC YEPTbl UCTOPHUYECKUX IPOLIECCOB, SBJICHUM M COOBITHI; aHAIU3UPOBATh COLUAJIBHO-
3HaYMMBbIe TPOOJIeMbl; (OPMYIMPOBAaTh U APTYMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3U-
LIUIO 110 Pa3IMYHbIM po0IeMaM UCTOPUH.

Brnademv: npencTaBiIeHUsMU 00 HCTOPUM KaK HayKe, €€ MECTe B CUCTEME I'yMaHUTapHOIO 3Ha-
HUSL.

3.Kpartkoe cogepxanue 1uCUMIIHHBI

Beeoenue. Hcmopusa 6 cucmeme coyuanvro-2ymanumaprvix Hayk. OCHO8bL MemMo00a02UU UCo-
PUYECKOU HAYKU.

Mecro ncropuu B cucreme Hayk. [Ipenmer ucropuyeckor Hayku. Posibs Teopuu B mo3Ha-
HuM npouuioro. CymHocTs, GopMbl, GYHKIIUN UCTOPUUYECKOTO 3HaHUA. VICTOYHMKM O OTeyecT-
BEHHOH HcTopuH, ux kinaccuukanus. Vcropust Poccun — HeoThemiiemMast 4acTh BCEMUPHOM HC-
TOpUH; 001Iee U 0COOEHHOE B HCTOPUUYECKOM Pa3BUTHH.

Mooynw 1. Ocobennocmu cmanognenusn 2ocyoapcmeennocmu ¢ Poccuu.
1.1. Hauano poccuiickoti eocyoapcmeennocmu. Kuesckas Pyco

CnaBsiHCKOe OOIIECTBO B JIOXY pPAacCeleHUs. OTHOKYIBTYpHBIE U  COIMAJIBHO-
IIOJIMTUYECKHE MTPOLIECCHI CTAHOBIIEHUSI POCCUICKOM rOCYAapCTBEHHOCTH.

OCHOBHBIE COIMATBLHO-?PKOHOMHYECKHE TpoIecchl U cnenuduka (hopmupoBanus ¢eo-
JaJbHBIX OTHOLIEHUM Ha Pycu.

Oco0eHHOCTH CONMATBHO-TIONUTHYECKOTO pa3BuTus Kuesckoii Pycu. [Ipunstue xpuctu-
aHctBa. PopMHUpOBaHKE TPABOBON CUCTEMBI.

1.2. Pycckue 3emnu 6 XII — nauane XVI 66. Obpazosanue Poccutickozo cocyoapcmea

ITpuunnbl 000c00IEHNS 3eMeb U KHsDKecTB. COLMaIbHO-TIOJIMTHYECKAs! CTPYKTYpa pyc-
CKHUX 3€MeJb MEepHoJa IMOJUTUYECKOW pa3ipoOneHHocTH. DopMHUpoBaHUE PA3IUYHBIX COLIMO-
KYJIBTYPHBIX MOJIEJIEN pa3BUTHUS IPEBHEPYCCKOr0 00IIECTBA U rOCY1apCTBa.

Momnrono-tarapckoe HamiecTBue Ha Pych. Dkcnancus B 3anagnyio u CeBepo-3amnaanyro
Pyce. Benukoe kuskecTBO JInToBCKOE M Pycckoe rocynapcTso.

ConunanbHO-TIOJUTUYECKUE H3MEHEHHS B PYCCKUX 3€MJISIX B IEPUOJ MOHIOJIO-
TaTapCKOro roClo/ICTBA.

Criermnduka popmupoBanus equaoro Poccuiickoro rocynapcrsa. Pazsutue deonanbHo-
T'O 3eMJIEBJIA/ICHUSI.

ConepuuuectBo KHskecTB CeBepo-Bocrounoit Pycu. Ilpuunnbl Bo3BbieHUs: MOCKOB-
ckoro kHspkecTBa. IlepBble MockoBckue KHsA3bsA. Jmutpuil Jlonckoil. KynukoBckas OutBa, eé
UCTOpUYECKOe 3HaueHue. Ponb iepkBU B 00beAMHUTENBLHOM Ipoliecce. Cepruit Pagonexckuil.

OcobeHHocTr monuTHYeckoro ycrpoictBa Poccuiickoro rocynapcrsa. Mpan III. Bos-
HUKHOBEHHUE COCIIOBHOM CcHCTeMBbl opraHusanuu oOuiectBa. MectHuuecTBo. Ilpenmocbuiku
CKJIa[bIBaHUS CaMOJEPKaBHBIX 4epT rocyaapcrBeHHoi Biactu. Bacwmmit III. Mcropuueckoe
3Ha4YeHHE 00pa3zoBaHus eaquHoro Poccuiickoro rocyaapcraa.

1.3. Poccus 6 cepeoune XVI— XVII gs.

NBan ['po3HBIIN: NMOWCK AJIBTEPHATUBHBIX IyTEH COLMAIBHO-TIOJUTUYECKOIO Pa3BUTHUSA
Pycu. CkiasipiBaHM€E COCIIOBHO-TIPEACTAaBUTENLHON MOHAPXUHU U €€ 0COOEHHOCTH MO CPaBHEHUIO
co crpanamu 3ananHoil EBponbl. 3emckuii Cobop. M36pannas Pana. Pedpopmsr 50-x ronos XVI
Beka U ux 3HaueHue. CyneOHuk 1550r. Crornaseiii Cobop 1551r. Ilpucoenunenue k Poccun
[ToBomxbs, [Tpuypanes u 3anagHoit Cubupu. JInBoHCKast BOiHA: 1eNH U IpUYKHBI Heynad. Orn-
PUYHHHA: IPUYMHBI, CYLIHOCTD, NOCIEACTBUA. X03salcTBeHHOE pasoperue 70-80rr. X VI B. Ora-
bl 3aKPETOIIeHUsI KpecThsiHCTBA. DopMupoBaHue 0hUIIHATBHON HIE0JIOTHH CaMOJIEP/KaBHsL.

«CMyTHOE BpeMs»: oclabiieHHe TOCYAIapCTBEHHBIX Hayall, IMONBITKA BO3POXKIECHUS Tpa-
JTUIUOHHBIX («IOMOHTOJIbCKHX)») HOPM OTHOIIEHUN MEX]y BIAcThio M obOiecTBoM. [IpaBnenue
bopuca I'ogyHosa. Jixenmurpuii 1. bospckuii napes Bacuimii Ilyiickuit. Boccranue U. bonot-
HukoBa. Jixenmutpuii II. ®enomen camosBancTBa. [lonscko-mBenckas naTepseHnus. CeMn6o-
ApIIUHA, OKKyIauuss MockBbl. Poib H
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apOJIHOTO OTOJYEHHUSI B OCBOOOXKICHHMH MOCKBBI M M3rHaHuU yyxe3emues. K. Munun u /1. Ilo-
xapckuid. 3emckuii cooop 1613r. Bomnapenne nunactun PoMaHOBBIX.

Teppuropus u Hacenenue crpansl B X VII B. Bingnue nocneacteuii «CMyTHOro BpeMe-
HU» Ha dKOHOMHYecKoe pazBuTHe Poccun. Pazsutue dhopm deonanbHOro 3eMieBiIaeHust U Xo-
3siictBa. CobopHOoe Yiokenue 1649r.: ropuandeckoe oQopMIICHHE KPEMOCTHOTO IpaBa U CO-
CIOBHBIX (pyHKUMHA. PocT o0uiecTBeHHOro pasieneHus Tpyda M ero crneuuanusanus. [lepBoie
MaHy(paKkTypsl U UX xapaktep. Hauano ¢opmupoBanus Bcepoccuiickoro peiaka. Spmapku. Pas-
BUTHE BHYTPEHHEH M BHEIIIHEH TOProBiv. YKperuieHue KyneuectBa. HOBOTOProBelil ycTas.

LlenTpanu3zamus BIacTH, HA4aJIO Nepexo/a K abcomoTu3My. [Ipekparienne 1esaTebHOCTH
3emckux cobopoB. M3menenne posm bosipckoit J{ymel. LlepkoBs u rocymapctBo. LlepkoBHBIN
packo.

«bynTamubid Beky». [Ipuunnbl MaccoBbIX HapoaHbIX BeicTyIieHni B X VII B. ['opojackue
OyHThl. Boccranue nox npensoaurensctBoM C. PazuHa: npuunHbI, 0COOEHHOCTH, 3HAYEHHUE U
MIOCJIE/ICTBHUSI.

Pocculickas mpIcib 1 KyabTypa B ipeaasepun HoBoro Bpemenu.

Mooynw 2. Poccuiickas umnepusn ¢ XV111- nauane XX e.
2.1. Poccutickoe 2ocyoapcmeo ¢ XVIII eexe — 6exe mooepHuzayuu u npoceeujeHus

XVIII Bek B eBponelickoi 1 MUpoBOM uctopuu. Poccus u EBpona: HOBbI€ B3aMMOCBSI3U U
pasynuus.

ITerp I: 6opnOa 3a mpeobpazoBanue TpaauLIMOHHOTO oO1IecTBa B Poccun. OcHOBHBIE Ha-
IIPABJICHUSI «EBPONEU3ALMI» CTPaHbl. DBOJIOLHUS COLUAIBLHOW CTPYKTYphl 001ecTBa. BHemHss
nonutuka [letpa I, e€ cBs3b ¢ mpeoOpa3oBaHUSIMU BHYTPHU CTPAHBI.

Pedopwmet [1etpa I kak mepBast mombITKa MOACPHU3ANINN CTPAHBI, €€ ocoOeHHOCTH. Pa3Bu-
THE€ MPOMBIIUIEHHOCTH. Y CUJIEHUE POJIM TOCYAapCTBa B HapalllUBaHUU IPOU3BOJAMUTEIBHBIX CHII
ctpanbl. KoHuenuus mepkantunusMa u e€ peannszanus B Poccuun. Coznanue perysasipHON apMUU
u ¢uiora. AnMuHHCTpaTuBHAs pedopma. LlepkoBHas pedopma. Tabens o panrax. boppba ¢ KoH-
cepBaTHBHON omnmo3unueii. OdopmiieHre aOCOTIOTH3MA, OCHOBHBIE YEPTHl M HUCTOPUYECKOE
3HaueHue. [IpoBosrnamenue Poccum umnepueil. YnpodyeHHE MEXAYHApOJIHOIO aBTOPUTETA
CTpaHBbI.

JIBOpPLIOBBIE IEPEBOPOTHI, UX MPUUYHMHBI, COLMAIBHO-TIOIUTHYECKAs! CYIIHOCTh U MOCIIE/I-
ctBusi. PaBoputusM. Pacmmpenue npuBmieruit aBopsHcTBa. JlanpHelmas OropokpaTH3anus
rocanmnapara. BHelHss noautuka Bo BTopoil uerseptu — cepeaune X VIII Beka.

Exarepuna II: uCTOKM M CymHOCTh Tyaln3Ma BHYTpeHHEN NOJUTHKU. «IIpocBemeHHbIin
abcomotuzmy». Cekynsapuzaiys HepKOBHBIX 3eMeib. YII0KeHHas koMmuccus. KpecTbsiHCKkuii Bo-
poc.

Haponnoe Bocctanue nojn npensoautensctBoM E. IlyraueBa (mpenmochuiku, xapakrep,
OCOOEHHOCTH, MECTO B MCTOPHH). YKpEIJIEHHE rocyJdapCcTBEHHOTo ammapara. ['yOepHckas pe-
¢opma. CocnoBnas nonutuka Exatepunst II. HoBblil topundeckuii cratyc ABOpSIHCTBA.

Bremnsas nonmtuka Poccun Bo Bropon nonosune XVIII Beka. JlanbHelee pacmpenue
rpa"ul Poccuiickoi ummnepuu.

MapcTBoBanue [laBna I. IlonbiTka OrpaHnyYeHns IBOPSHCKOW BJIACTH CAMOJIEPKaBHBIMHU
CPEICTBaMU. Y IKECTOUEHHUE MOTUTHYECKOTO peXUMa.

Pycckas xkynbrypa XVIII Beka: OT IETPOBCKUX MHULIMATHUB K «BEKY IIPOCBEILICHUSI.

2.2. Poccus 6 XIX cmonemuu

[Ipompbinennsiit nepeBopoT B EBpone u Poccun: obmee u ocodbennoe. Baxkueiue yc-
JoBuUs nepexosaa Poccuu k MHAYCTpUAIbHOMY OOILECTBY — PEIIEHHE KPECThSIHCKOTO BOIpoca 1
OTrpaHHuYEHUE CaMOJIepKaBusl.

KpecTpsHCcKnil Bonpoc: 3Tansl pemeHus. [lepBble ToACTYIBI K OTMEHE KPETIOCTHOTO Mpa-
Ba B Hauase XIX B. Yka3 1803r. o «cBoOOAHBIX XsIebomaniiaxy, yka3 1842r. 06 «o0s3aHHBIX
kpectbsiHax». Pedopma I1. JI. Kucenesa. Pemenne kpecTbsIHCKOTO BOIIpOCca B MEPHO/] TPaBICHUS
Anexcanapa 1. Ilpennocbuiku ¥ MpUYUHBI OTMEHBI KpENocTHOTO npaBa B Poccun. «Manudect»
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19 despans 1861r. u «IlonoxeHus»: ux conepxkaHue, 3HaUeHUE, BO3JACHCTBUE HA Pa3BUTHE 110-
pedopmenHoit Poccum.

[TombITkM pedopMUpOBaHUS CUCTEMBI TOCYAApCTBEHHOTO ympasieHus. [IpoexTsl nube-
panbHBIX pedopm M. M. Crnepanckoro u H. H. HoBocunbuieBa npu Anekcannape 1. U3menenune
noguTu4eckoro Kkypca B Hauane 20-x rr. XIX B. Buytpennsasa nonuruka Hukonas . Ykperuienue
camojiep>kaBHOM BiacTu. JlanbHeias LeHTpalu3anus, OIpOKpaTHU3alus ToCyIapCTBEHHOIO
ctpost Poccun. Ycunenue penpeccuBHbIX MED.

Pedopmbr 60-70-x rr. B 007aCTH MECTHOTO YIpPAaBIIEHUS, Cy/a, apMuu, redatu u ap. Mc-
TOpUYECKoe 3HaYeHue npeodpazoBanuii 60-70-x rr. «Kontppedopmbi» Anekcanapa III.

Oo6mectBennoe npwkenue B Poccun XIX Beka. @opMupoBaHHE TPEX TEUEHUM: KOHCEP-
BaTHBHO-OXPAaHUTEIBHOTO, THOEPATBHOTO U PATUKAILHOTO.

KoncepBaruBno-oxpanurenbHoe HanpasieHue. H. M. Kapamsun. C. I1. leBsipeB. M. I1.
[Morogua. M. H. Karkos. K. II. ITo6enonocues. JI. M. Mnogaiickuit. C. C. YBapoB. Teopus
«o¢uuraIbHONU HAPOAHOCTH.

JIubepanbHoe HanpaBnenue. Mneiinoe nacneque I1. 5. Yaagaesa. 3anagHuKky U CIaBsSHO-
¢unel. K. 1. KaBenun. b. Y. Unuepun. A. U. Komenes. K. C. AxcakoB. CTaHOBJICHHE HUJIC0JIO-
UM pycckoro ymbepanusma. JlnbepabHas Oropokparus u €€ poiib B pepopmax 60-70-x rr. XIX
B. 3eMckoe aBikeHrne. OCoOOEHHOCTH POCCUIICKOTo Tubepanu3ma.

PanukansHOe Hampasiienne. Hadano ocBoOoautensHOro nBrkeHus. Jlekadpuctel. dop-
MUPOBaHUE UJEOJOTUU Aekabpusma. DBomronus aBrmxkeHus: «Coro3 crnaceHus», «Coro3 Omaro-
neHcTBus», CeBepHoe u FOxxHOe 0611ecTBO. OCHOBHBIE TPOrPaMMHBIE IOKYMEHTHI. BoccTranus B
[TetepOypre u Ha ore. [IpuunHbI MOpaXkeHUs U 3HaYCHHE BBICTYILICHUS AeKaOpucToB. [lonbiTku
MPOJOIDKHUTE Tpaaulnto nexadpuctoB. Kpyxku 20-30-x rogo XIX B. IIpennochkuiku U HCTOY-
HUKM counanu3ma B Poccun. «Pycckuii counanusm» A, U. I'epuena u H. I'. YepHbleBckoro.
[TerpameBnsl. C. I'. HeuaeB u «ueuaeBmumHa». HaponuuuectBo. M. A. bakynun. I1. JI. JlaBpos.
I1. H. Tkaues. [lonuTrnyeckue NTOKTPUHBI U PEBOITIOLUOHHAS AEITEIbHOCTh HAPOJIHUYECKUX Op-
raau3anuii B 70-x — Hagane 80-x rr. XIX B. JIuOGepanpHbIe HAPOTHUKH 80-90-x romos. Cra-
HOBJIeHHE pabouero aBmkeHus. Odopmienne mapkcuctckoro Teuenus. . B. Ilnexanos. B. U.
VnabsHoB (JIeHun).

Buemnss nonmutuka Poccum B XIX B. I[Ipuunnbel OtedectBeHHOM BoWHbI 1812r. 3Haue-
Hue nmobeasl Poccuu B BoitHe npotuB Hamoneona u ocBoboautensHoro noxona B EBpomy. Poc-
cuiickoe camozepxkasue u «CasanieHHbii Coro3». Boctounslii Bonpoc u ero pemenue B XIX Be-
ke. Poccus u Hapoast CeBepHoro KaBkasza. Kpeimckas BoiiHa, €€ npuunHbI U nocienctsus. [lo-
mutuka Poccun Ha JlanbHem Boctoke. Ilpogaxa Ansicku. Ilpucoenunenue Cpenneir A3um K
Poccun.

Pycckas kynbrypa B XIX B. O0111e JOCTHXXEHUS U TPOTHUBOPEUHSL.

2.3. Poccus 6 nauane XX gexa (1900 — 191722.)

Teppuropus u Hacenenne Poccun B Haganne XX Beka. ConaiibHas CTpyKTypa.

Oco0eHHOCTH COIMalIbHO-3KOHOMHUYECKOro pa3Butus Poccum B Hauyane XX Beka. O0b-
eKTUBHasi NOTPEOHOCTh MHIYCTpUATbHON MoJepHu3auu Poccun. Ycuienue rocy1apcTBEHHOTO
perynupoBanus 3xoHoMuKU. Pedopmel C. 0. Burre. Pycckas nepeBHs B Hauane XX Beka.

CootHomeHne noautnueckux cui B Poccum B Hauane XX Beka. Hapacranue kpusuca
camojepkaBud. [lepBas poccuiickas peBOJIOLUSA: MPUUMHBI, XapaKTep, OCOOEHHOCTH, IBUXKY-
M€ CUIIbI, 3Tamnsbl, 3HadyeHne. Manudect 17 oxtsa6ps 1905 r. OGpa3oBaHue NOIUTUYECKUX MaAp-
TUH, UX TeHe3HC, Kiaccu(uKalus, MmporpaMMa, TakTuka. ['ocygapcTBeHHas qyma Hadana XX
BEKa — MIEPBBIN OMNBIT POCCUICKOT0 NapjaaMeHTapu3Ma. TpeTbentoHbCcKas OJIUTHYECKas CUCTEMA
(1907-1914): Bnacts u obmiecTBo. CTONBIMUHCKAS arpapHasi pedopma: SIKOHOMHYECKas, COIHU-
aJbHAsl ¥ NOJIMTUYECKAs! CYIIIHOCTh, UTOTH, TIOCIIEACTBHUS.

[lepBas mmpoBas BoWHAa M ydacTue B Hed Poccuu. BnusiHMe BOWHBI Ha COLMAIIBHO-
HPKOHOMHYECKOE U MonuTnyeckoe pazButue Poccun. Kpusnc Bnactu B rospl BOMHBI U €r0 UCTO-
KH. BiausiHue BOWHBI Ha PUOIMIKEHNE OOIIEHAIMOHATFHOTO Kpu3uca. Poccusi HakaHyHe peBoO-
JIOLIUY.
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[Tobena deBpanbCKOl PEBONIONUN M KOPEHHBIC HM3MEHEHHSI B TOJUTHUYECKON >KHU3HH
ctpanbl. BpemenHnoe npasutensctBo U [lerporpaackuii Coser. [loauTnueckue nmapTum B ycio-
BUAX JBoeBiacTua. AubTepHatuBbl pa3BuThs Poccum mnocine @espans. CouuanbHO-
SKOHOMHUYECKAsI MTOJIMTUKA HOBOM BiacTu. Kpusucel Biactu. KOpHUIIOBCKOE BBICTYIIJIEHHUE U €TI0
pasrpom.

3.1. @opmuposarue u cywyrocms cosemckoeo cmpos (1917-19912e.)

BonbmeBucrckas crparerus: npuuuHbl nodensl. [loaroroska u modena OKTAOpbCKOTO
BoOpykeHHOTro Bocctanus B Ilerporpane. II Becepoccutickuii cbe3n COBETOB M €ro peuieHusl.
DKOHOMUYECKas U COIMajbHas MOMUTHKA O00ibieBUKOB. Hauano ¢popmupoBanusi ogHOnapTHii-
HOM moyiMTHYeCKOr cucteMbl. Pocniyck YupenurensHoro coopanus. Koncrurynus 1918r. bpe-
CTCKHM MUD.

I'paxxnanckast BOWHA: MPUYMHBI, 3Tallbl, PACCTAHOBKA CHUJ, PE3YJITATHI U IOCIEICTBHUS.
WuTepBeHIMs: NpudIuHbl, GopMbl, MaciiTad. Mieonorus, moauTuka, MpakTHKa «BOCHHOTO KOM-
MYHHU3Ma».

[lonoxxeHne  cTpaHbl 1OCIE€  OKOHYaHMS  TIpaxaaHckod  BodHbl.  ConuanbHO-
SKOHOMUYECKHH M TIOJIMTUYECKUMA KPU3UCHI B cTpaHe Ha pyoexe 1920-1921rr. Ilepexoa k HOBO#
SKOHOMHUYECKOMN monuTuke. CylHOCTb, 1I€NHU, peaan3anus, IpoTUBOpeUHs, cyab0a U 3HaUYeHUE
HODIla. YTBepkaeHue oqHONAPTUHHON MOJTUTUYECKON CUCTEMBI.

HanmonansHo-rocyIapcTBEHHOE CTpOUTENLCTBO B 20-¢ IT. Jluckyccun o6 oOpazoBaHHM
CCCP. I cve3n CoseroB CCCP, ero pemenust u mecto B ucropuu. Koncrutyuuss CCCP 1924r.

[Tonutnyeckas Ooppba B mapruu u rocyaapctse. [locnennue padotst B. U. Jlennna o
BHYTpeHHell u BHemHed nosmtuke CoBerckoro rocyaapcra. Bosseiuenue M. B. Cranuna.
Bboprba ¢ ommosunmeii mo Borpocam paszutus crpanbl. CBepreiBanue HOIla, kypc Ha ctpou-
TEJIBCTBO COLIMAJIN3MA B OJIHOW CTpaHe.

CCCP B roap! nepBbix maTuiaeTok (kouer 20-x rr. — 30-¢ rT.). PopcupoBaHHOE COMATH-
ctuyeckoe crpoutenbcTtBo B CCCP. Unaycrpuanu3auus: NpeAanoCbUIKA, UCTOYHUKHN HAKOILIe-
HUS, METOJ, TEMIIbI, pe3yabTaThl. [loMuTHKa CIUIONIHON KOJIEKTUBU3ALMH CEIbCKOIO XO3sHCT-
Ba, €€ MPUYMHBI, SKOHOMUUYECKUE U COLMATbHBIE MOCIeNCTBUs. LleHa «O0NbIIOro cKauka.

dopmMupoBaHUEe pekruMa JIMYHOH BiacTu CTajirHa U KOMaHAHO-aIMUHUCTPATUBHON CHC-
TEMbl yHOpaBieHus rocygapcrBoM. CpalyBaHue NApTUWHBIX U TOCYAAPCTBEHHBIX CTPYKTYP.
Homenknarypa. Ponb u mecto CoBeToB, mpo(coro30B, Cy/eOHBIX OPraHoB M NPOKypaTypsl B
CO3/aBacMOM TOTAJIUTAPHOMN MOIUTHYECKOHN cucTeMe. KapaTenbHble opranbl. MaccoBsle penpec-
CHUH.

ITpobnema maccoBoil nogaepxxku coBerckoro pexuma B CCCP. Yuudukamnus oomecT-
BEHHOM >KM3HM, «KYJIbTypHas peBomonus». boprda ¢ nHakoMbiciueM. COnpoTHBIEHNE CTalIH-
HU3MY M IPUYHHBI €70 nopaxeHus. OTHOIIEHHE TOCY1apCTBa K PEJINTUH.

Bremnsis momutuka CCCP B 20-30-e rr. IlepBble miaru coBeTckor auruioMaruu. [ eHy?3-
ckasg koH(epeHnus. MexnyHapoanoe npusHanue CCCP. OGoctpeHue monuTuyeckoil oOcTa-
HOBKHU B EBporie HakaHyHe BTOpOW MUpPOBOH BOWHBI. [lepBble BoeHHblE KOH(PIUKTHI. MIOHXEH-
CKO€ COIJIAIlIEHUE U €T0 BIUSHUE HA MEXAYHapoaHoe nonoxenue. Heynaun neperoBopos Mex-
ny CCCP, Aurnueit, @panmnueit o npeaoTBpamieHu BoWHbI. COBETCKO-TEPMAHCKUM MaKT O He-
HanaJeHUN: IPUYUHBI, NTOCIeACTBUS. COBpEMEHHBIE CIIOPBI O MEKIYHAapOJHOM Kpusuce 1939 —
1941 rr.

CCCP Bo BTOpo#i MmupoBoii u Benukoii OteuectBeHHOl BoiHe. Pematouuii Bkinag Co-
BeTckoro Coro3a B pasrpom ¢ammusma. [Ipuunnel u niena nodeast. Yuactue CCCP B BoitHe npo-
TUB Snonun. Mtoru u ypoku BTOpoii MUpOBOM BOMHBI.

N3MeHeHne COOTHOIICHHS CHJI B MUPE TTOCIE BTOPOM MUPOBOM BOMHBI. Hauano «xoion-
Hoi BoMHb. CCCP u CIIIA. CCCP u crpansl Bocrounoit Esponbl. Co3nanue «conpamucTuye-
CKOTO JIareps».

Tpynnoctu nocneBoenHoro passutuss CCCP; BoccTaHOBJIEHHE HAPOAHOIO XO35MCTBA U
mukBuAanus aromHo monomnonuu CIIIA. YikecToueHne MOTUTHYIECKOTO PEXKUMa M UACOJIOTH-
4eCKOro KOHTpoJs. HOBBII BUTOK MacCOBBIX PEIPECCHUH.
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[TepBoe mocnecTanuHcKoe aecaTuieTue. Peopmaropckre moucku B COBETCKOM PYKOBO-
nctBe. IlonmbITKH OOHOBIEHUS! «TOCYJAPCTBEHHOT'O COLUANN3MAay. DKOHOMUYECKUE PEPOPMBL,
nonbITKU nepeBoja 3koHoMukd CCCP Ha MHTEHCUBHBIN NyTh pa3Butus B ycnoBuax HTP. XX
cwe3nn KIICC u ocyknenue Kynbta JIndHOCTH CTayimHa. Peabuuranus KepTB penpeccuii u e-
noptauuii. Homenknarypnas «imbepanuzanus». «OTrenens» B AyxoBHOU cdepe. [Tpuunns! 3a-
MEJUIEHUS] TEMIIOB SKOHOMHUYECKOI'0 M COLIMAIIBHOrO pa3BuTHs B Havane 60-x rogoB. XXII cve3n
KIICC u xoH1enus «mepexoaa oT Colrain3mMa K KOMMYHU3MY».

BHenrHss MoJMTHKA B TOBI «OTTENENN»: HaYallo Mepexoia OT KOH(GPOHTAIMHU K pa3psii-
K€ MEeXIyHapoaHoW HampspkeHHOCTH. KapuOckuii xpusuc (1962 r.): mobena MOIMTUYECKOTO
peanuszMma.

CMmeHa BIacTé M MOJIMTHYECKOTO Kypca B 1964 T., skoHOMUYecKue pedopMbl cepeInHbI
60-X romoB, MpUYMHBI UX HE3aBeplIeHHOCTH. Biacte n obmectBo B 1964 — 1984 rr. Kpusuc
TOCIOJCTBYIOIIEH HMAEONOrun. [IpUYMHBI ITOJIMTUKU OrpaHUYEHUN U 3alPETOB B KYJIbTYPHOH
*ku3Hu CCCP. [/luccuaeHTckoe IBHKEHHE: MPEANOCHUIKH, CYIIIHOCTh, OCHOBHBIE 3Tallbl Pa3BU-
tusi. Hapactanue KpU3UCHBIX SIBJICHUH B COBETCKOM oOmecTBe B 70-¢ — cepenune 80-X ro/oB.

Buemnss nomutuka CCCP B konie 60-x Hadane 80-X IT.: OT pa3psAakd K 000CTPEHHIO
MeX1yHapoaHoM oOcTaHOBKH. Pa3zpaboTka IIporpammel Mupa u e€ peanuzauus. BBoa coBeTckux
BOICK B AdraHucran u ero rnocyieJCcTBusl.

Kypc Ha paaukansHoe 0OHOBIIEHHE COBETCKOTO obmiecTBa. «llepecTpoiika»: CyIIHOCTb,
LM, 3aa4, OCHOBHBIE 3Talbl, pe3yiabTarbl. HOBbIE CTPYKTYpbl rOCYyJapCTBEHHOW BIIACTH,
nepBbie cbe3abl HapoaHbIX aenyratoB CCCP, HOBbIe 0OIIECTBEHHBIC ABMXKEHUS U TOJMTHYE-
CKU€ MapTHH, npe3uaeHTckas ¢popma npasieHus. «HoBoe monuTHUecKOe MBILIUICHUE» U HU3Me-
Henue reononuTrdeckoro nojoxkenuss CCCP. I'KYII u kpax comumanuctudeckoro pedopmartop-
ctBa B CCCP. Pacnan CCCP, nmpekpamenue cymectsoBanusi KIICC. O6pazoBanue CHI'.

3.2. Cmanoenenue HoBoU poccuickou 2ocyoapcmeennocmu (¢ 1991- no nacmoswee apems,).

Buytpennsis nonutuka Poccuu. JlubGepanpHas KOHIENIUS POCCUHCKUX pedopM: mepe-
XOJl K PBIHKY, (POPMHUPOBAHHE I'PaXIAHCKOTO 0OIIecTBa M MPaBOBOro rocynapcrsa. «lllokoBas
Tepanus» 3koHoMHuueckux pedopm B Hauane 90-x rogoB. KoHcturynuonHuslii kpusuc B Poccun
1993 r. u nemonTax cuctemsl Biactu CoBeroB. Koncruryuus Poccuiickoit @eneparuu 1993 r.
[TonuTuyeckue mapTuu U OOIIECTBEHHBbIE ABIMKEeHUA Poccuu Ha coBpemMeHHOM srtamne. MexHa-
LMOHAJIbHBIE OTHOLIeHUs. YeueHckas BoiiHa. Hayka, kynbTypa, oOpa3oBaHu€e B pPIHOYHBIX yC-
noBusix. CouuanpHas 1IeHa U MepBble pe3ynbTaThl pepopm. [lomuTHueckue naptuu u oOuiecT-
BEHHbIE JBIKEHUS Poccun Ha COBpEMEHHOM J3Tarle.

Poccus B Hauane XXI Beka. CoBpeMeHHbIe TPOOIeMbI ueoBedecTBa U poib Poccun B ux
pemienud.  MojaepHu3zanusit  OOIIECTBEHHO-TIOJIUTUYECKUX  OTHomeHud.  CoruanibHo-
sKoHOMHueckoe nosoxkeHue P® B nepuoxa 2001-2008 roxga. MupoBoit (hrHAHCOBBINA U SKOHOMHU-
yeckuil kpuszuc U Poccus. Buemnss nmonutuka Poccuiickont ®@enepanuu B 1991 — 2011 rr.
[TpuHIMIBl BHEIIHEW NOAUTUKU. Poccust U cTpaHbl anbHero 3apy0exbs. OTHOIIEHHUs cO cTpa-
namu CHI'. Poccus B cucteme MUpOBOI SKOHOMHUKHU U MEXKIYHAPOIHBIX CBS3CH.

4. O0béM yueOHOM TUCIUTTHHBI

B 3auetHbix | B akanmem.
Bunsl yueOHoM paboThI €AUHHLIAX Yacax

O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IJIAHY 2,0 72
AyJAUTOpPHBIE 3aHATHS: 0,22 8
Jlexmmm (Jlek) 0,22 8
ITpaktrueckue 3anstus (I13) 0 0
CamocrositeabHas padora (CP): 1,53 55
CamocTosiTeTbHOC H3YUYCHHE Pa3/IeTIOB TUCIIUTLIMHBI 1,53 55

Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,25 Ix3amen (9)

AHHOTanus pado4eil NporpaMMsl AMCUHMILIMHBI «Pu3nvyeckas KyabTypa u cnopm» (b1.64)

15



1.Heasb aucuunaunbl «dusznyeckast KyJabTypa U CIIOPT» COCTOUT B (POPMHUPOBAHUN MHPO-
BO33PEHUS U KYJIbTYPbI JIMYHOCTH, TPAXKIAAHCKOHN MTO3UIIMH, HPABCTBEHHBIX KAYECTB, YyBCTBA OT-
BETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B MPUHIATUU PELICHUN, CIOCOOHOCTH MCIOIb30BATH Pa3HO-
oOpa3zubie (opMbl (HU3UUECKON KYJIbTYPHI, CIIOPTa U TypuU3Ma JJIsi COXPAaHEHUS U YKPEIJICHHS
CBOETO 3/I0POBbS U 3/I0POBbS CBOMX OJM3KHUX B IOBCEIHEBHOW XHU3HH U MPOPECCHOHATBHON
JIeATEIbHOCTH.

2. B pesyabrare u3ydYeHHus] AUCHUILVIMHBI oOOy4damolmiics 10 Mporpamme
0akyjaBpuaTra JoJKeH 00JaJaTh CJEIYIOIIMMHM KOMIIETEHIUSIMU: CIOCOOHOCTBIO K
camoopranuzanuu u camooOpazoBanuio (OK-7); cnocoOHOCTBIO HCIOJIB30BaTh METOIBI U
cpeactBa  (uzMueckod KyNbTYyphl [uis OOecriedyeHus TMOJHOLEHHOM COIMalbHOW U
npodeccuonanbHor  aesitrensHoctd  (OK-8); Biajgerh cpeacTBaMHM  CaMOCTOSITEIBHOTO,
METOJUYECKH TPABUIBHOIO HCIOJIB30BAaHUS METOAOB (PU3UYECKOrO0 BOCHHUTAHUS U
YKPEIUICHUSI  3/I0pOBbsl, TOTOB K JIOCTH)KCHHIO JIOJDKHOTO  ypOBHS  (pusmueckoi
MOJTOTOBICHHOCTH Ji1 OOEcleueHus] IMOJHONEHHOW COIUAIbHON U MpodeccruoHalIbHON
nesrensHOcTH (OK-14).

B pesynbrare usyuenus aucuuiuinabel «Dusndeckas KyabTypa U ciopT» OakanaBp J0J-

HKEH:
3nams: HAYYHO-TIPAKTUYECKHUE OCHOBBI (PU3UYECKON KYyIbTYpHI, CIIOPTa, TypU3Ma U 3J0POBOTO
o0pasa )KHU3HH; COLUAIEHO-OMOJIOTHYECKHE OCHOBBI (DU3MUECKOW KYIbTYPHl U CIIOPTA; BIIHMSIHUE
037I0POBHUTEIBHBIX CUCTEM (PHU3UUYECKOTO BOCIHUTAHUSA HA YKPEIJICHHE 30POBbs, MPOPUIAKTHKY
npo¢eCCHOHATBHBIX 3a00J€BaHNN M BPEIHBIX MPHUBBIYEK; CIIOCOOBI KOHTPOJISI M OLIEHKH (U3UIe-
CKOT'O pa3BUTHS U (PU3NYECKON MOATOTOBIEHHOCTH; MPaBUiia U CIIOCOOBI IIIAHUPOBAHUS UHIUBU-
JyaJdbHBIX 3aHSITUNA pPa3IM4YHOM LIE€JIEBOW HANpPABICHHOCTH; UCTOPUIO (PU3NYECKOU KYJIbTYphl U
CIOpTa, UMETH MPEJICTABICHUE O 3HAUMMBIX CIIOPTUBHBIX COOBITUSAX HE TOJIBKO CBOEH CTpaHbI, HO
¥ MHUPOBOI'O YPOBHS; BaKHEHIIINE JOCTHKEHUS B 00JacTU criopTa; nopTuBHbIe Tpaauuuun MXTU-
PXTY um. JI.U. MenaeneeBa, MOMHUTH O MOJABUATax CIIOPTCMEHOB B rojibl BeInkol oTe4ecTBEH-
HOW BOWHBI 1941-1945 rT.
Ymems: caMOCTOSATENBHO 3aHUMATHCS (PU3HUECKON KYIbTYPOH U CIIOPTOM; OCYIIECTBISATH CaAMO-
KOHTPOJIb 32 COCTOSIHUEM CBOETO OpTaHU3Ma M COOJIIOaTh MPaBHiia TUTHEHBI U TEXHUKH Oe301ac-
HOCTHU; IOJIOMPATh UHIWBUIYaIbHbIE KOMIUIEKCHI MO 03JI0POBUTEIBHON U (DU3HUECKOH KYJIbTYpE,
[0 Pa3IMYHbIM BHUAAM CIIOPTA; OCYIIECTBISATH TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX
dopmax 3aHATHH HU3NIECKOI KYIbTYpOH.
Braoemyw: cpenctBaMu U METOJIaMU YKPEIUIEHUS MHAMBUAYAJIBHOTO 3/I0POBbS, (PU3HUECKOTO ca-
MOCOBEpIIIEHCTBOBAHUS; JOKHBIM YPOBHEM (DPU3HYECKON OATOTOBICHHOCTH, HEOOXOIUMBIM JIJISt
KaueCTBEHHOI'0 YCBOEHUS MPOo(eCCHOHAIbHBIX YMEHHUI U HaBBIKOB B Mpoliecce oOydyeHus B BY3e,
Juls obecrieueHus OJTHOLEHHOM COIManbHON U MPOopEeCCHOHATBHON AEATENbHOCTH MOCIE OKOH-
YaHUs y9eOHOTO 3aBEACHUS;
3.Kparkoe cogepxanve JUCHMIIUHBI

Hucnurnnuna (Moayin) o «du3nyeckoi KyabType U CIIOPTY» PeaIu3yrOTCsl B paMKax 0a-
30Boi yactu bioka 1 «/luctumnuasl (MOynM)» nporpaMMel OakaiaBpuaTa B ooObeMe 72 akaje-
MUYECKHUX YacoB (2 3a4€THBIC €IUHUILIBI) TIPU 3A0UHOU (hopme 0OyUeHUs.

[TporpaMma paccunTaHa Ha U3y4yeHUE JUCLMIUIMHBEI B TEUYEHHUE ABYX ceMecTpoB (1-ro u 6-
ro), NpearoaaraeT, 4To ooyJarommecs UMEI0T TEOPETUUECKYI0 U MPAKTHYECKYIO MOJATOTOBKY B
obnactu «Pusznueckas KylibTypa H CIIOPT.

Pa3nesbl iMcuMnJIMHbI M BUABI 3aHATHIA

Mopyns Ha3Banune monyns Bcero Yacos
Jlex MII3 | [IIPIT| KP
1. [Tpenmer «®Puznueckas KyJibTypa U 18 2 6 9 1
cropm». Mctopus ®KuC
2 OcHOBBI 310pOBOTO 00paza KU3HU 18 2 6 9 1
(30XK)
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3 buonornueckne ocHOBBI puznye- 18 2 6 9 1
CKOH KYJIBTYpHI U CIIOpTa

4 [TpodeccuonanbHO-TIpUKIIATHAS 18 2 6 9 1
¢du3nueckas KyapTypa v CopT
Bcero yacos 72 8 24 36 4

Ka:knbiii MoayJib IporpaMMbl HMeeT CTPYKTYPY:
- JICKIMH WJIH TEOPETHUYECKUN pa3aen;
- TPAKTUYECKUHA pa3jiell, COCTOUT H3: METOAUKO-TIpakThueckux 3aHsaTud (MII3) u yueGHO-
TPEHUPOBOYHBIX 3aHATUH (IIpodeCcCHOHATBLHO-TIPUKIIaIHAs Pu3nUecKas moaroroska, [1T1PIT);
- KOHTpOoIbHBIHA pasaen (KP).

Teopernueckuii pa3zaen Gopmupyer cucreMy HayIHO-TIPAKTUYECKHX U CIEIUATBHBIX
3HAHUU, HEOOXOAUMBIX ISl IOHUMAHUS MPUPOJHBIX M COLHUAIBHBIX MPOLECCOB (PYHKIIMOHUPO-
BaHUs (PU3MYECKON KYJIBTYphl OOIIECTBA W JTUYHOCTH, YMECHHS MX aJalTHBHOIO TBOPYECKOTO
MCIOJIb30BaHUs I JTUYHOCTHOTO U MPO(ECCHOHAIBHOTO Pa3BUTHS; CAMOCOBEPILIEHCTBOBAHUS,
OpTraHMU3aIy 3J0POBOTO 00pa3a KU3HH MPU BBITOJHEHUU y4eOHOU, MPO(HEeCCHOHATLHON U CO-
LHUOKYJIbTYPHOU €ATEIbHOCTH.

MeToauko-npakTU4YecKHe 3aHATHS TTPEIYCMAaTPUBAIOT OCBOCHHUE OCHOBHBIX METOJIOB U
croco6oB (opMUpOBaHUS y4EOHBIX, MPO(ECCHOHANBHBIX M XU3HEHHBIX YMEHUN U HaBBIKOB
cpencTBaMu GU3HUYECKOHN KYIbTYPBI U CIIOPTA.

Ha MeTtoanko-npakTHYECKUX 3aHIATHUIX YAEIAECTCS BHUMAHUE:

- OCHOBHBIM Ipo0JieMaM CIIOPTUBHOU TPEHUPOBKHU;

- BIMSIHUIO (DU3HUYECKUX yIpaxXHEeHUH Ha (GopMupoBaHHe MPOPECCHOHATBHBIX KayecTB OyayIie-
ro CIEeNHAINCTA U JTUYHOCTH 3aHUMAIOIIETrOCs;

- BO3JICHCTBUIO CPEJCTB (PU3NYECKOTO BOCIUTAHMS Ha OCHOBHBIE (DM3HOJIOTHUECKUE CUCTEMBI U
3BEHbSI OMOPHO-ABUTATEIILHOTO anmapara 3aHUMAaIoIIEerocs;

- BOMpOCcaM MPOBEIEHUSI COPEBHOBAHUM (IIpaBUiIa COPEBHOBAHMM, CCTEMa PO3BITPBILICH, ompe-
Jenenre nodeaureneil, 000pyJ0BaHUE U UHBEHTApPh).

IIpodeccuonanbHO-NPUKJIAAHAS MOATOTOBKA MPOBOJIUTCS C y4eToM Oyaymied mpo-
(dheccroHaNbHOM IeITEILHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHBIE 3aHATHSI 0A3UPYIOTCS HA MIUPOKOM HCIIOJI30BAHUU T€OpEeTHYEe-
CKHMX 3HAaHUW W METOJAMYECKHUX YMEHMM, Ha MPUMEHEHHH Pa3HOOOPa3HbIX CPEACTB (HU3NUECKON
KYJIBTYPBI, CIIOPTUBHOMN U MPOQeCCUOHANBHO-TIPUKIIATHON (HPU3MUECKOM MOATOTOBKHU CTY/ACHTOB.

Kountpoabnblii pa3aesn. Kputepuem ycnenHocT OCBOSHUSI y4eOHOTO MaTepuana siBisi-
€TCsl OLIeHKA MPETo/IaBaTeNsl, YYUTHIBAIOLIAS pecyaapHOCb NOCeueHUs 0013amenbHblX YieOHbIX
3aHAMUL, 3HAHUN TEOPETUIECKOTO pa3jiesia MporpaMMbl M BHITIOJIHEHHE YCTAHOBJIEHHBIX Ha JdaH-
HBI CEMECTp KOHTPOJBHBIX TECTOB 00MIeH (GU3NYECKOM U TEOPETHUECKON MOJATOTOBKHU IS OT-
JIETbHBIX TPYIII PAa3JIMYHON CIOPTUBHOM HarpaBieHHOCTH. KP BXOIUT B MpakTUYECKUE 3aHATHS.

4.00bEM H3yyaeMoil TUCUUILIHHBI

O6bem
Bun yuebHoit paboTbl B sader- B akagemuye- | kype I xype
HBIX €]U-
CKHX Yacax
HUTAX

OO61mast Tpy10eMKOCTh TUCITUTI- 2 72 1 3au. 1 3au.
JIMHBI IO Y4eOHOMY ILJIaHy enl. en.

36 gac 36 gac
AyIuTOpHBIE 3aHATHS (BCEro) 2 72 36 36
1. TeopeTnueckuii pa3aen, JeK- 0,22 8 4 4
1uu (Jlek)
2. llpaktnaecknit paznen (I1P) 1,56 56 28 28
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Bux HTOroBOro KOHTPOJIS: 3a- 0,22 8 3auer 3auer
yer 4) 4)

AHHOTanus padoueil nporpammsl aAucuunanHbl «Matematuka» (b1.B5)

1.1leJb0 AUCHMIIMHBI SBIIETCS (OPMHUPOBAHHUE Y CTYJCHTOB CHCTEMbI OCHOBHBIX MOHSTHM,
UCIIOJIB3YEMBIX JUUII MOCTPOEHUS BAXKHEHIIMX MATEMaTHYECKHUX MOJEIEH, U MaTeMaTHUYeCKHX
METO/IOB OIMCAHUS Pa3IMYHbIX IIPOLIECCOB.

2. B pe3yabTaTe u3y4eHHs JMCHUIIMHBI 00y4aIONIUIiCA 110 PorpamMMe 0akJaBpua-
Ta J0JKeH: 00JIafaTh CIEAYIOMIMMU KOMIIETCHIIUSAMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIUILIMH B MPO(ecCHOHaNbHON J1eATenbHO-
CTH, IPUMEHSATHh METO/Jbl MATEMATUYECKOT0 aHAIN3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO U JKC-
nepuMeHTaabHoro uccnenobanus (OIMK-2);
3unamu: ocHOBBI U] PepeHINaTBHOTO U UHTETPATILHOTO UCYUCICHUS, T€OpUn IuddepeHraib-
HbIX YpaBHEHUI; MaTeMaTUYECKUE TEOPUH U METOJIbI, JIEXKAIIUE B OCHOBE ITOCTPOEHUSI MaTeMa-
TUYECKUX MOJIEJIEH; OCHOBBI IPUMEHEHUS MaTEMaTHUECKUX MOJENIENH U METOIOB;
Ymemps: BbIOMpaTh MaTeMaTUYECKUE METOJbl, IPUTOIHbIC ISl PEUIeHHs] KOHKPETHOM 3a1ayi;
UCII0JIb30BaTh MaTEMaTUUECKUE MTOHATHUS, METO/Ibl U MOJEIIN JUIsl ONMCAHUS Pa3IMYHbIX MIPOLIEC-
COB; BBISIBJISITh MATEMaTHUYECKUE 3aKOHOMEPHOCTH, JIEIKAIME B OCHOBE KOHKPETHBIX MPOLECCOB;
IPUMEHSTh MaTeMaTHUYECKUE 3HAHUS HA MEKIUCIIUIUIMHAPHOM YPOBHE;
Braoemyw: ocHoBaMu (yHIaMEHTAIBHBIX MAaTEeMAaTUYECKUX TEOPUN U HABBIKAMH KCIIOJIb30BaHUS
MaTEeMaTU4YeCKOro anmapara.
3.Kpartkoe conep:kanue JTHCHUITHHBI

1 cemecmp

1. Beenenue.

[Tpenmer u MeTonbl MareMaTuku. OnMcaHue OCHOBHBIX pa3zenoB Kypca. IIpaBuiia u tpe-
OOBaHUA MPU U3YYCHHUH Kypca.

2. @ynkuus onHoi nepemenHoii. [Ipenen pynkuuu. HenpepbIBHOCTH (PyHKIMH.

Oyukuus. CrniocoOsl 3amanus ynkuuu. [Ipegen ¢pynkuuu B Touke. OTHOCTOPOHHUE TIpeE-
nensl. [Ipenenst Ha GeckoHeYHOCTH. beckoHeuHO Manbie 1 OECKOHeUHO OoibIIue (PYHKIHH, UX
CBOMCTBA M B3auMHas cBs3b. CBolicTBa npenenoB. [lepBblii 1 BTOpOI 3aMedaresibHbIe PEEbl.
HenpeppiBHOCTS pyHKIIMM B TOUKE U Ha IpoMmexyTke. CBoiicTBa (yHKIMH, HENPEPHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIIMH U UX KIACCUPUKALIHSL.

3. AuddepenunaibHoe ucuncaenne (PyHKIUN OTHON MepeMeHHOMH.

[TponsBonHas (yHKIMH, €€ TeOMETpUUYECKH U MexaHudyeckuil cMbici. IlpaBuia nudde-
peHuupoBanus. Tabiua oCHOBHBIX NMPOU3BOAHBIX. Auddepenunan GpyHKInU, €ro npuMeHeHns
K TIpUOIMKEHHBIM BbIunciieHussM. MuBapuantHocTh hopmel neporo auddepennnana. [Ipons-
BOJIHas cloxkHOU ¢yHkuuu. JuddepennupyeMocts GyHKIMU: ONpesieNeHUe, TEOPEMBI O CBSI3U
T hepeHIMPYEMOCTH € HENPEPBIBHOCTBIO U C CYIIECTBOBAaHUMEM MPOM3BOJHOW. OCHOBHBIE
TeopeMbl nupdepeHnnansaoro ucuuciaenus: Poms, Jlarpanxka, Komm. IlpaBuno Jlonurans
(packpbiTue HeompeneneHHocTel). [Ipon3BoiHbIE BBICIIUX MOPSAKOB. JIOKaNbHBIN IKCTPEMYM
¢ynkuuu. Heo6xonumele U JocTaTOuHbIe YCIoBUsA 3KcTpeMmyMa. [IpaBuio uccnenoanust GyHk-
IIMM Ha MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3Haku BBINYKIOCTU U BOTHYTOCTH (QYHKIUH. Touku
neperu6a. Heobxonumoe U 1octaToyHoe ycioBus nepernba. ACUMITOTH (YyHKINHU, UX BUABI U
cnocoObl HaxoxkieHus. OOmas cxeMa uccieoBanus pyHKINN, TOCTpOEHUE UX TpadUKOB.

4. UuTerpajibHOe McYUCIeHUe (PYHKIIMU OHOI mepeMeHHOM.

[TepBooOpaznast ¢hynkuus. HeonpeaeneHHplli MHTETpaJI U €r0 CBOMCTBA. Tabiwiia OCHOB-
HBIX MHTETpaJoB. MeTOABl MHTETPUPOBAHUS: HENOCPEACTBEHHOE UHTETPUPOBAHKE, HHTEIPUPO-
BaHUE MOJCTAaHOBKOW, MHTETpUpPOBaHHUE MO yacTsM. VHTerpupoBaHue palMOHAIbHBIX APOOEH.
WHTerpupoBaHie HEKOTOPBIX UPPALMOHATBHBIX M TPUTOHOMETpUYecKux (pyHKuuid. OnpenaeneH-
HBI MHTErpaj, €ro reoMeTpuyeckuii cMpicia. CBOMCTBA OmpeAeneHHoro uHrTerpaia. dopmyna
Herotona-Jleiionuma. Teopema o cpeaHeM 3HAYCHHH. 3aMeHa MEPEMEHHON W MHTErpUpOBaHUE
[0 YacTAM B ONpEJEIeHHOM uHTerpaie. [IpunokeHus: onpeneieHHoro WHTerpaiza K BbIUUCIIe-
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HUIO TUToIIael miockux ¢uryp. [ToHsTHE HECOOCTBEHHBIX HHTETPAJIOB: OMPEICIICHHUS, CBOMCT-
Ba, METOJbI BEIUYNCIICHHUS.

2 cemecmp

1. InddepennuaibHoe ucuucieHne PyHKIUN HECKOJIBKUX MepeMeHHbIX. JJIeMeHTbI
TEOPHUH I0JIH.

OyHKIMYU BYX U 0oJjiee MEPEMEHHBIX: OIpeeseHre, 00JIacTh ONpeAeaeHHs, 00IacTh U3-
MEHEHUs1, TeOMETpUYecKast HHTEpIIpeTalys, TMHAU ypoBHs. [Ipenen pynkuuu B Touke. YacTHbIE
MPOU3BOIHBIC (Ha TpuMepe GYHKIMHU IBYX nepeMeHHbIX). {uddepenuupyemocts GyHKIINN He-
CKOJIBKUX TepeMeHHBIX. [locTtaTounble ycinoBus nuddepenuupyemoctu. [lomHast mpousBogHas.
[TpousBoaHas cnoxxHou ¢hyHkuun. [lomueit muddepennman. MaBapuanTHOCTH MONTHOTO AU de-
peHnuana. AHaIUTHYECKHUA Tpu3HaK noaHoro auddepenunana. nddepenuupoBanue GpyHKmum
OJIHOW M JIBYX IEPEMEHHBIX, 33aHHOW HesBHO. YacTHble IPOM3BOAHBIE U IOJIHBIE qU(depeH-
[UaJbl BBICIIUX TMOPAIKOB. Teopema O paBeHCTBE CMEIIAHHBIX MPOW3BOAHBIX (A (YHKIUU
JIBYX I€pEeMEHHbIX). JIoKalbHbIe 3KCTpEMyMbl (DYHKLUHU JIBYX NEPEMEHHBIX: HEOOXOIUMOE U
JIOCTaTOYHOE YCJIOBHUSI 3KCTpEMyMa. YCJIOBHBIM 3KCTpEMyM (MeTox MHOkuTened Jlarpanka).
HauOosnpiiee 1 HaumeHbllee 3HaYeHHE (QYHKLIMU B 3aMKHYTOH oOsacTH. OCHOBHBIE NOHATHUS
teopun noius. CkansipHoe nosie. IloBepxHoctu u auHUM ypoBHS. [Ipou3BoaHas mo Hampasiie-
HU0. ['paguenT ckasipHOro noJisi U ero cBoiicrsa. BexropHoe nosne. Jluseprenuus nosus. Porop
noJisi. CBsI3p MEXy IPaIuE€HTOM U IPOU3BOAHOMN IO HAIIPABJICHUIO.

2. KpaTHble HHTErpaJbl.

JIBOMHON MHTETpal: OIpenelIeHue, T€OMETPUYECKUN CMBICI, CBOMCTBA. BprumciieHne
JBOMHOIO MHTErpajga B JI€KapTOBOM M MOJSAPHON cuctemax koopauHaT Muterpan Ilyaccona.
TpoWHON HHTErpall: ONpeAeIIeHNE, T€OMETPUYECKUI CMBICI, CBOMCTBA. BbIUMCIIEHNE TPOWHOIO
uHTerpana. [lpunoskenus 1BOMHOTO U TPOMHOIO MHTErPAJIOB.

3. KpuBosinHeliHbIe M MOBEPXHOCTHbIE HHTErPAJIbI.

KpuBosnHENHbIM MHTErpai 110 KOOpAMHATAM: OIPENEICHHUE, CBOWCTBA, BhIYMCIEHHUE. Pa-
6ora B cunoBoM noisie. @opmyna ['puna. KpuBonuHelinble HHTErpaibl, HE 3aBUCAILIUE OT IIYTH
uHTerpupoBanus. [loteHuuanbHas QyHKIMS, NOTeHIUaNbHOE MoJie. IloHATHEe MOBEPXHOCTHOIO
unrerpana. [lotok Bektopa uepe3 moBepxHocThb. Teopema [aycca-Octporpanckoro. dopmyna
Crokca.

3 cemecmp

1. YncnoBble U (pyHKIHOHAIBHBIE PAIbI.

UucnoBble psijibl: OCHOBHBIE MOHSATHUS, CBOWCTBA CXOSIIUXCS PSIOB, HEOOXOAUMBIN HpPH-
3HaK cXxoAuMocTH. ["'apmonndeckuii psan. Psaasr Jupuxne. [IpuzHaku cpaBHEHUS psIOB C MOJO-
xuTenbHbIMU uneHamu. [Ipusnak JlanamOepa. HTerpanbHblil U paaukanbHbi pusHaku Komm.
3Hakouepenyommecs psaabl: npusHak JleitOHua. 3HakonepeMeHHbIe psAbl: TOHATHS a0COTIOT-
HOM M YCIIOBHOM CXOJHMMOCTH, MPU3HAK aOCOJIOTHOM CXOJIMMOCTH, CBOICTBa aOCOJIFOTHO U yC-
JIOBHO CXOZSAIIMXCA PALOB.

@YHKIMOHAIbHBIE PSI/IbI: OCHOBHBIE MOHATHUSA, 00JacTh cXoAUMOCTH. CTeneHHbIE PSAbL:
panuyc, MHTepBaj, obaacTb cxoauMoctu. CBolcTBa cTeneHHbIX psaoB. Paasr Teitnopa u Mak-
JIOpeHa: CBOICTBA, yCIOBHE CXOAMMOCTH Psiia K UCXOJHOM (YHKIIMH, OCHOBHBIE Pa3IOKEHUS.
Paznoxenue GyHKIMHU B psil MakiiopeHa ¢ MOMOIIBbIO OCHOBHBIX pa3iiockeHHi. I 1aBHOe 3Haue-
Hue QyHKUMU. DKBUBaNeHTHbIE QyHKIUU. [Ipumenenue psaoB Teinopa 1 MakiopeHa sl BbI-
YUCJICHUS TIPEJIETIOB.

2. Iu¢pdepeHunanbHbie YpABHEHHs NEPBOI0 NOPSAKA.

Juddepennnanbable ypaBHEHUS: MOPSAAOK, PELICHHEe, TEOpeMa CYIIECTBOBAHUS U €UHCT-
BEHHOCTH pemieHus. 3amada Komm. YpaBHeHUs ¢ pa3nensronMucs nepeMeHHbIMUu. OTHOpOI-
Hble nuddepeHnmanpuple ypaBHenus. Jlunelinsle nuddepennnanbupie ypaBHEHUs IEPBOTO IMO-
psaaka. YpaBHeHUs B NOJMHBIX Auddepenmanax. UHTErpupyommii MHOXKHUTEb.

3. JuddepenunanbHbie ypaBHEHHsI BTOPOI0 U N-ro NopsiaKa.

JuddepenunansHuple ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAOIIUE MOHWKEHUE MOPSIKA.
Jluneiinsle nuddepeHnranbHble YpaBHEHUsT BToporo nopsiaka. CBoiicTtBa peuieHuid. JInneitnas
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He3aBUCHMOCTh QyHKImMi. Onpenenurens Bporckoro. CTpykTypa o0Iero pemeHus JMHEHHOTo
nuddepeHnraibHbIe YpaBHEHUS BTOPOTO nopsaka. OyHaaMeHTallbHasi cucTemMa perieHui. Jlu-
HelHbIe oqHOpoAHbIe AU depeHnnanbHble YpaBHEHUS! BTOPOTO MOPSIKA C MTOCTOSHHBIMHU KO3 (-
(buIHMeHTaMH: TIOCTpOeHHE o0IIero pemenus. Meron Ditnepa. JInHelHbIe HEOAHOPOAHBIC T (]-
(depeHnraIpHbIe YPaBHEHHSI BTOPOTO TOPSAKA C MMOCTOSHHBIME Kodddurmentamu. OOmiee u ya-
CTHOE pEILlIeHUS HEOJHOPOIHBIX ypaBHeHUH. JluHeiHble nuddepeHnnanbable ypaBHEeHHST N-TO
HOps/IKA: CBOMCTBA PEIICHUH, TEOPEMBI O CTPYKTYpe OOILEro peuieHus, MeTo 1 BapHualuu MmocTo-
aHHbIX. JIunelinble nuddepeHranbuble YypaBHEHU N-TO MOPSAKA C MOCTOSHHBIMU KO3 PUIIM-
€HTaMHU. AJITOPUTM ITOCTPOSHHS OOIIETO PEIICHHS.

4. Cucremsl 1 pepeHIHAIBHBIX YPABHEHH .

Cucrtembl quddepeHIanbHbIX YPaBHEHUI NEpBOro Mmopsaka: oOLue MOHATHS, Teopema Cy-
IIECTBOBAHUS M €JMHCTBEHHOCTH oOmiero pemieHus. CHCTeMbl JIMHEHHBIX TU(epeHIINaTIbHbIX
YPaBHEHH IIEPBOrO IOPSAKA: MHTETPUPOBAHME METOJOM MCKIIOYeHHsA. CHCTEMBI JIMHEHHBIX
muddepeHnaIbHbIX YPaBHEHUH MEPBOTo MOPsKAa: CBOMCTBA PEIICHHUH, TEOPEMBI O CTPYKTYpe
o0I1ero peueHus, MeTol Bapualuu NOCTOSAHHBIX. CHCTEMBbl JIMHEHHBIX OJHOPOJHBIX U HEOJIHO-
pomHbIX auddepeHnnanbHbIX YPaBHEHHN C IOCTOSHHBIMU KOA(GUIIMEHTaMH. DIIEMEHTHI TEOPUU
yCTOMUMBOCTU. MeTObl UNCIIEHHOTO petleHus AudhepeHInanbHbIX YpaBHEHUI.

5. 3aknrwouenue.
Hcnonp30BaHne MaTEMaTUYECKUX METOAOB B IIPAKTUYECKOMN AEATEIbHOCTH.
4.00bEéM yueOHOH THCHMILIUHBI

Bcero 1-i1 xypc 2-0i1 KypcC
Bunsr yueOHoii pabo-
ThI B 3auert- B aka- B 3auert- B aka- B 3auer- B aka-
HBIX eIU- JIEM. HBIX €U~ JIEM. HBIX €IH- JIEM.
HHILAX yacax HHULIAX yacax HHLIAX yacax
Oo6mas Tpyaoem- 14,0 504 10,0 360 4,0 144
KOCTh JUCIUIIIHHBI
10 y4e0HOMY ILIAHY
AyIuTOpHBIE 3aHSI- 1.33 48 0,89 32 0,72 26
THA:
Jlexumn (Jlek) 0,67 24 0,44 16 0,39 14
[IpakTrueckue 3aHs- 0,66 24 0,45 16 0,33 12
tus (I13)
CamMmocTosiTeJIbHAS 12.17 438 8,86 319 3,03 109
pabora (CP):
CaMoCTOSITEIbHOE 12,17 8,86 319 3,03
U3YYCHHE Pa3/IeiioB 438 109
JIACIIUIUTHHBI
Bua koHTpoJIsi: 3a- 0,5 JK3aMeH 0,25 IK3aMeH 0,25 JK3aMeH
4yeT / IK3aMeH (18) (9) (9)

AHHOTanus pado4eil nporpamMmmsl ucuunanabl «Madopmaruka» (b1.56)
1.Henp aucuMnIMHbI. NPUOOpPETEHUE CTYAEHTAMU 3HAHWM, YMEHMM M HPAaKTHUECKHUX
HaBBIKOB B 007acT MH(POPMATUKH, HHPOPMALIMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI, KOTOpPbIE
HEOOXOIUMBI NIl pEIleHUs HAy4YHBIX, IPUKIAJHBIX U MPAKTUYECKUX (U3UKO-XMMHUYECKUX WU
XUMHUKO-TEXHOJIOTHYECKHX 3aj]a4d, C UCIIOJIb30BAHUEM COBPEMEHHBIX IEPCOHAIBHBIX KOMIIBIOTE-
POB M COBpPEMEHHBIX CpeACTB MporpammupoBanus (Hanpumep, Visual Basic for Application —
VBA, coBpemennbix Bepcuii makeroB Word, Excel, Access u Power Point).
2. B pe3yabrare U3yyeHUs JUCHMILIMHBI O0YYAKOIIMICH MO MporpaMMe 0axkajgaBpuara
JAOJIZKeH: 00JIafaTh CIEAYIOIIMMU KOMIIETEHIIMSAMU: CHOCOOHOCTBIO OCYIIECTBISATH IOMCK,
XpaHeHue, o0pabOTKy M aHaiu3 MHGOpPMAllMU W3 Pa3IMYHBIX MCTOYHHUKOB U 0a3 JaHHBIX,
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IPECTaBIATh €e B TpeOyeMoM popmare ¢ HCIoJIb30BaHHEM HH(POPMALIMOHHBIX, KOMITBIOTEPHBIX
u cereBbix TexHomoruii (OINK-1); cmocoOHOCTBIO MOHMMATh 3HAUYECHUS HH()OPMAIHK B Pa3BUTHH
COBPEMEHHOT0 NH(OPMAIIMOHHOTO OOIIECTBA, CO3HAHUEM OIACHOCTH M YTPO3bl, BO3HUKAIOIIEH B
9TOM TIIpoliecce, CHOCOOHOCTBIO COOJIOJaTh OCHOBHbIE TpeOOBaHUSA HMH(DOPMALMOHHON
0e30macHOCTH, B TOM 4YHUCIE 3aluThl rocyaapcrBeHHoil TaiiHel (OIIK-4);  BinageHuem
OCHOBHBIMM METOJJAMH, CIIOCOOAMU M CPEICTBAMU IIOJYYEHHUS, XPaHEHMs, NepepaboTKu
uHpOpMaLY, HaBBIKaMU pabOThI ¢ KOMIBIOTEPOM KaK CPEJCTBOM yIpaBiIeHUs WH(popManuei
(OIIK-5); crmocobHOCThIO paboTaTh ¢ HHPOPMAIIUEH B III00ATBHBIX KOMITBIOTEPHBIX ceTsx (OK-
11);
3namy: CymHOCTb M 3HaueHUE HH(OpManMM B pa3BUTUM  COBPEMEHHOI'O OOIIECTBA;
- METOJIbl XpaHeHus, 00padOTKU M mepenaun MHOOPMAIMH C MCIIOJIb30BAaHUEM IEPCOHAIBHBIX
KOMIIbIOTEPOB, ApXUTEKTYpy, T.€. CIIOCOObI OpraHM3alliH, JIOKAJIbHBIX U TIJI00AJIBHBIX CETEH;
- CIIOCOOBI peajn3aliy aJrOpPUTMOB YHCICHHBIX METOAOB PEIICHHS THIIOBBIX YPaBHEHUI MaTe-
MaTHYECKOI'0 OMMCAHUS XUMUKO-TEXHOJIOTHYECKUX IIPOLIECCOB; HAJIUYME U BO3MOXKHOCTH IaKe-
TOB TPUKJIATHBIX MPOTPaMM IJIsi PEIICHUS YPaBHEHUH MaTeMaTHYeCKOr'O OMHMCAHUS XHMHUKO-
TEXHOJIOTUYECKUX ITPOLIECCOB.
Ymems: paboTaTh ¢ KOMIBIOTEPOM KaK CPEJCTBOM  yIpaBlieHUs WHPOpMaIuei; paboTaTh ¢
IPOrpaMMHBIMU CPEJCTBAMM  OOIIEro Ha3HayeHus; paboTarh ¢ HH(OpManuel B r100aJbHBIX
KOMIBIOTEPHBIX CETSAX; HMCIOJb30BaTh COBPEMEHHBbIE WH(MOPMAIMOHHBIE TEXHOJOTHH B Jajb-
Heimell yueOe u npodecCuoHaIbHON 1eATEIbHOCTH, B TOM Yuciie 0a3bl JaHHBIX U MAKeThl MpU-
KJIQIHBIX TIPOTPAMM.
Brnademw: KynbTypOil MBIIIIEHHS, CIOCOOHOCTBIO K 00OOIIEHHOMY aHalu3y, BOCHPUATHIO UH-
¢dopmanuy, MOCTAaHOBKE IIETH U BBIOOpE MyTel ee JOCTH)KEHUS; OCHOBHBIMH METOJIaMH, CIIOCO-
6aMM U cpeiCcTBaMHU IOJYYEHUs, XpaHEHHUs M NepepaboTKU MH(OpMaIK; HaBBIKAMU CaMO-
CTOSITENIFHOTO PEUICHHUs 331a4 Ha KOMITBIOTEPE, BKITFOUAIOIINE TIOCTAHOBKY 33]a4H, pa3padoTKy
QITOPUTMA U OLIEHKY ero 3(p(EeKTUBHOCTH; METOJaMU MaTeMaTHYECKOW CTaTHUCTUKHU Ui oOpa-
OOTKHM DKCIIEPHUMEHTA; METOJaMH peaji3alliy aIrOPUTMOB Ha KOMIBIOTEpaX; yMEHHUEM CO3/1a-
BaTh, [10JIb30BaThCs U OOMEHUBAThCd MHPOPMALMOHHBIMU PECYpCAMU; 3HAHUSAMM JJI1 KOPPEKT-
HOW TTOCTAHOBKH W PELICHHUS BEIYUCIUTENBHBIX 33/1a4 C IPUMEHEHHUEM dJIeKTPOHHBIX Tabmmi EX-
cel u ucrosap30BaHUEM COBPEMEHHBIX CPEICTB IPOrPAMMHUPOBAHMS; HABBIKAMH alTOPUTMHU3a-
UM ¥ TIPOTPAMMHUPOBAHUS C HCIOJIH30BAHUEM CTAHIAPTHBIX MAKETOB MPHKIAIHBIX MPOTPaMM
JUIS PELIeHUs YpaBHEHUH MaTeMaTH4YeCKOro OMUCAHMUS XMMHUKO-TEXHOJIOTMYECKHX IPOLIECCOB;
NPaKTUYECKUM ONBITOM O(OPMIICHHS OTYETOB, TOKIAI0B U IrpadUuecKuX padoT ¢ HCIOIB30Ba-
uueMm makeroB Word, Excel, Access u Power Point.
3.Kparkoe coaepxxanue 1uCUHNIAHBI

IIpenmer n Hayka mHpopmaruka. KpaTkue ncTtopuueckue cCBeJeHMs. 3aJaud U MECTO
Kypca B IMOJATOTOBKE OakajaBpa XUMHUYECKOW TEXHOJOTHH. APXHUTEKTypa KOMITBIOTEPOB, alla-
patnele cpeactsa [IK, Tonmonorun KommbrOTepHBIX ceTeil,. VicTopus pa3BUTHS BBIYMCIUTEb-
HOW TEXHUKH W TIEPCOHANBHBIX KOMIBIOTEPOB. KpaTkas MCTOpUs pa3BUTHS BBIUYMCIUTEIHEHOU
TEXHUKH U nepcoHalbHbIX KommbioTepoB (IIK). Berunmcnurensnas mammbaa ®on-Helimana u
mamuHa Trropunra. Pazpabotku Hopbepra Bunepa. Mcnonbs3yemble cCTEMBI CUMCIEHUS, DIle-
MEHTbI MaTeMaTU4eCKOH JToruku. MyiabTUMeana

[Tporpammuoe oGecrieueHue. CTPyKTypa ONEPalMOHHBIX CHCTEM, MAaKEeThl MPHKIIATHBIX
nporpamm, Microsoft Office. Knaccugukanus nporpamMusix cpeacts. CHCTEMHOE M NTPHUKIIAI-
Hoe nporpammHoe obecrieuenne [1K. O630p onepamnumonnsix cuctem (OC).

-TexcroBblit penakrop WORD, penakTopbl MaTeMaTHUYECKUX U XUMUYECKUX (popmMyi.

-Cucrema ympasnenus 6a3amu jganHbix ACCESS: co3manne monp3oBarensckux CYB/,
(opMHpOBaHUE 3aIIPOCOB, OTYETOB M (POPM. 3ampocoOB. 3ampochl NPOCTble U MHOTOTAOIUYHBIE,
3ampockl ¢ ycnoBusiMu. Co3aHue OT4eToB U GopM. TeXHOJOTHS pean3aliiyl MPOCTEHINX 3a-
nay cpencteamu CYBJ] ACCESS.

-Hasnauenue »snextponnbix Tadbmun (MS EXCEL). OcobenHoctu TaOIMYHOTO MpoIiec-
copa EXCEL u ucnonp3oBaHue ero i peueHus WHGOPMAIMOHHBIX UM MHXKEHEPHBIX 3aj1ad.
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Texnuka padotsl ¢ EXCEL. Pemenue BeucIuTenbHBIX 33124 ¢ ucrnonb3oBanuem EXCEL: 06-
paboTka Tabiul, MOCTPOEHUE I'paMKOB M JAMArpaMM, BBIYMCIEHUE MATPUYHBIX BBIPaKEHUI.
O06paboTKa SKCHEPUMEHTAIBHBIX JAaHHBIX, BBIYMCICHUE TOUCYHBIX M HMHTEPBAJBHHBIX OLIEHOK,
MOCTPOEHUE JIMHUIM

AJNTOPUTMBI M OCHOBBI IIPOTrpaMMUpoBanus. Teopust anroputMmoB. [lonarue anroputma u
ero ceoiicrea. CriocoObl 3alKCH aIrOpUTMOB.

MopaynpHBIN IPUHLIKAI IOCTPOEHUS AJITOPUTMOB U IPOrpaMM. XapaKTEPUCTUKU S3BIKOB
nporpaMMupoBaHusi. OCHOBHbIE CTPYKTYpPbl U HMPUHLUIIBI CTPYKTYPHOTO MPOrpaMMHUPOBAHHUSA,
ero ocoO0eHHOCTH. TexHOJOorus OOBEKTHO-OPHEHTUPOBAHHOTO IPOTPAMMHUPOBAHHS;, CBOICTBA
A3BIKOB: Haclle[I0BaHUE, MHKAINCYIALUS, noauMopdusm. TToHATHS S3BIKOB: KJIacchl U OOBEKTHI.
OBouonus U KIacCupUKAIHS A36IKOB IPOrpaMMupoBaHus. [IoHATHS TpaHCISAINH, KOMITHIISIIH,
UHTEpIpEeTaLN, UX pa3auuus. SI3bIKH IPOrpaMMUPOBAHUS BBICOKOTO YPOBHS.

-BoruncnurenbHble anropuTMbBl M IporpaMMHbIe peanu3anuu Ha VBA mms oO6pabotku
uHpopmauuu [Ipouecc pemenus 3agad Ha komnbioTepax. [Iporpammuposanue Ha si3pike VBA!
OCHOBHBIE OIIEPATOPHI SI3bIKA, MPOIEeyphl U GyHKUIMHU. Pa3paboTka u peanu3anys MpOCTEUIINX
aITOpUTMOB 00pabOoTKH MH(MOpMaIuu (peleHre 3a1a4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00be-
MoM uH(popmanmn). YiucIeHHbIE METO/IbI aHAIN3a OJHOTO HEJIMHEHHOTO YPaBHEHUS: TIOUCK KOP-
HEM, peleHye 3a1aui OJHOMEPHON ONTUMU3AIMHU (HaX0XKIEHUE TOUeK MaKCUMyMa U MUHUMYMa
¢yHKIMM). MeToabl CTaTUCTUUECKOH 00pabOTKHU pe3ysibTaTOB M3MEPEHHUH OJHOW BEIMYUHBI:
BBIUUCIICHHE TOYEUHBIX (CpEeIHEr0, JUCIIEPCUH, CTaHAapTa) U MHTEPBAJIbHBIX OLEHOK CIy4ailHON
BEJIMYHMHBEI.

3amura MHGOpPMALUU. AJITOPUTMBI 3aILUTHl MHPOPMAIIMK: METO/Ibl 3aIlUThl, KOMIIbIO-
TEpHBIE BUPYCHI U O00pb0a ¢ HUMHU. McTOprs BOSHUKHOBEHUS! BUPYCOB U aHTHBUPYCOB. CI10COOBI
3apa)keHMsl, 3aIuThl U 00pbObI ¢ BUpycaMu. OcoOeHHOCTH pabOThI AIrOPUTMOB BHUPYCOB: PE3U-
JEHTHOCTB, TOTUMOP(HUIHOCTD U camomnppoBanue. KoMmmbroTepHbIe BUPYCHI, UX crenu(uka u
antuBupycHsle nporpammel (Kacnepckuit, Dr. Web, Avast, AVG). Crnoco0sl mmdpoBaHusi u
nepeaayr HHPOPMALUU Ha AaJbHUE paccTOSHUS. OTKPBITHIA U 3aKPBITHIN KIIOUX MHU(PPOBAHHUS.
Hedparmentanus aucka. [lonstTue 6e30mMacHOCTH KOMIIBIOTEPHOM HH(OpMauu: HaaeKHOCTb
KOMITBIOTEPA, COXPAHHOCTh JAHHBIX, 3alUTa OT BHECEHUS M3MEHEHWH HEYIOJTHOMOYECHHBIMHU
JMIIAMHU, COXpPaHEHUE TalHbI MEPENUCKU B 3JIEKTPOHHOM ceTH. MeTozpl pealn3aluu 3alluThl
UHOPMAILIUU: TIPOTPaMMHBIE, allllapaTHbIE, OPTraHU3alMOHHEIE.
4.00b€M yueOHOil THCIUIIHHBI

B 3aueTHBIX B akanem.
Bunbl yue6HOI paboThI €IMHHUIIAaX yacax
O0masi Tpy10eMKOCTh JMCHUILVINHBI 110 Y4eOHOMY INIAHY 5,0 180
AyauTOpHBIE 3aHATHSL: 0,44 16
Jlexmum (Jlek) 0 0
[Mpaktuueckue 3ansarus (I13) 0 0
JlabopaTopusie 3ansTus (JI3) 0,44 16
CamocrositenbHas padora (CP): 4,31 155
CaMOCTOsITENbHOE U3YUEHUE Pa3IeIOB TUCIUILIUHBI 4,31 155
Bua koHTpOJIS: 3a4eT / IK3aMeH 0,25 Ik3ameH (9)

AHHOTanus padodeil nporpamMmmsl AucuuiInHbl «Pusuka» (b1.67)

1.Heabl0 DTUCHUIUIMHBI SBIISIETCS MPUOOpPETEHHE CTYIEHTAMH 3HAHUW 10 OCHOBHBIM
pazzaenaM GU3NKU ¥ YMEHHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

2. B pe3yabTaTe H3ydyeHus AMCHUILIMHBI 00y4YaIOIIHMIicsl MO0 MporpaMmMe 0akjaaBpua-
Ta J0JLKEeH: 00NajaTh CISAYIONIMMH KOMIIETEHIIUSIMU: CIIOCOOHOCTHI0O K CaMOOPTaHU3AINH U
camoobpazoBanuio (OK-7); crmocoOHOCTBIO W TOTOBHOCTBHIO HCIIONB30BAaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILTUH B TPO(HECCUOHATLHON A TENbHOCTH, IPUMEHSITH METOIBI Ma-
TEMaTHUYECKOI0 aHaIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIEN0-
Bauus (OIIK-2); crmocoOHOCThIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOU (PH3MUECKOW KapTHHE
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MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHHH BEIECTBA Ul MOHUMAHUS
OKpYysKaromiero Mupa u sieauii mpupozst (OITK-3);

3name: (U3MUECKHEe OCHOBBI MEXaHUKHU, PU3UKHU KOJIeOAHUN W BOJH, JIEKTPUUIECTBA U MarHe-
TU3Ma, JIEKTPOJANHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIMHAMUKY, KBAHTOBOU (PU3UKU;

- CMBICT (DYHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHOB, IPUHIIMIIOB M MOCTYJIATOB; UX (OPMYyTHUpPOB-
KU 1 TPaHUIIBI IPUMEHUMOCTH; CBS3b IIUPOKOTO Kpyra GU3HUECKUX SBICHHUH ¢ GyHIaMEHTAb-
HBIMHU TPUHIMIIAMHU U 3aKOHAMU (DPU3UKH; OCHOBHBIE METOJIbI PEIICHUS 33a/1a4 110 OMUCaHUIO Pu-
3UYECKUX SIBJICHUN; METOIbl 00pabOTKU pe3yabTaToOB (PU3HMUECKOTr0 IKCIIEPUMEHTA.

Ymems: mpuMeHATh TEOPETUYECKHUE 3HAHUSA M SKCIICPUMEHTAIbHbBIE METOBI HCCIIEOBAHUS MIPH
pelieHnr npodecCuOHANBHBIX 3a7a4; MPOBOJUTH PacyEThl, OCYILIECTBIIATh aHAIU3 U Ha OCHOBE
3TOTO JIeNIlaTh 0OOCHOBAHHBIC BBIBOJBI, AHAIM3MPOBATH PE3yNbTaThl HAOMIOACHUN M IKCIEPH-
MEHTOB C MPUMEHEHHUEM OCHOBHBIX 3aKOHOB M MPHUHIMIIOB (U3HUKH; OINpEAeNsiTh Xapakrep (u-
3MYECKUX MPOIECCOB IO KOMILJIEKCY KCIIEPUMEHTAIBHOM HH(POPMAIMK TTPU TOMOIIH TPaHKOB,
TaOJIMIl ¥ YpaBHEHUN; MPEACTABIATh 00pPaOOTaHHYIO IKCHEPUMEHTAIbHYI0 U TEOPETUYECKYIO
UH(POPMALIMIO B YCTHOM M MUCBMEHHOM (hOpMeE, B TOM YHCIIE C MCIOJIB30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemyw: HaBblkamMu pabOTHI C IUPOKUM KPYroM (GU3HUECKUX PUOOPOB U 000pyI0BaHUS;

- HaBbIKaMU 00OCHOBAHUS CBOMX CYXKICHHI U BEIOOpA METO/1a UCCIIEOBAHMS,

3.Kpartkoe conep:kanue JTHCHUITHHBI
Brenenne

[Ipenmer ¢puszuku. MeToapl PU3NUECKOro UCCIEAOBAHUSA: OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHUs.

1. QDu3uuecKue 0CHOBbL MEXAHUKU

[Ipeamer kunemaruku. Ilepemenienue, ckopocTs, yckopeHue. Kunemarnyeckue xapak-
TEPUCTUKH BPALLATEIBHOTO JIBUKEHUSI.

3axonbl HproTOHA. 3aKOH BCEMUPHOIO TArOTEHUS. [[BHykeHUE Tena nepeMeHHOW MaccChl.
3aKOH BCEMUPHOIO TATOTEHUA. J[BUXKEHUE Tena MepeMEeHHON Macchl. Y paBHEHUs Melepckoro.
®opmyna L{noakoBckoro.

VYupyruii 1 Heynpyrui ynapsl mapoB. MOMEHT MHEPLHMHU MaTEpUATbLHONM TOYKH U TBEP-
JIOTO Tea.

Kunemaruka rapmonnueckux konedanuil. uddepennuansnoe ypaBHeHHE rapMOHHYE-
ckux KosneOanuil. [ToHsTHE 0 3aTyXallUX U BbIHYKJIEHHBIX KoJieOaHuaX. BollHOBOE IBHKEHUE.
BounHbI po0IbHBIE U IONIEPEYHBIE.

2. OcHo6bl MONEKYAAPHOU hu3uKu.
DJIeMeHThI TEPMOANHAMMKH M (PU3MYECKOIl KHHETHKH

Wneanbhbiii ra3. Pacnipenenenue bonbiimana u ero obmedusnueckuii cmpici. PeanbHblii
ra3. YpasHeHnue Ban-nep-Baanbca.

Tepmonunamuueckuii meton B ¢usuke. PaBHoBecHbIe cocTosiHus. Hauana tepmoanHa-
MUKH. [{UKIIBl. DHTpONNUS U €€ CTATUCTHUECKOE TOIKOBAHMUE.

SBnenue nepenoca. Audpdysus. 3akon duka. TennmonpoBogHocTs. 3akoH Dypbe. BHyT-
peHHee TpeHue (BsI3KocThb). 3akoH HproToHA.

3. Dnexmpocmamuka u NOCMOAHHBLIL I1EKMPUYECKUT MOK

3akoH Kynona. Teopema Octporpaackoro-I'aycca. Jlunons. /[usnnekTpuku B 31€KTpoOCTa-
THYECKOM IT0JIE.

4. Dnekmpomaznemusm

3akon Ammnepa. 3akoH buo-Caapa-Jlamtaca. Cuna Jlopena. Marnetuku. DnekTpomar-
HUTHAasl MHAYKIUs. Y paBHeHue MakcBena.

5. Onmuka

Wutepdepennus Boax. Judpakuus BonH. [longpuszanus BonH. TernnoBoe usnyuenue. 3a-
koH Kwupxroda. ['mnmoresa Ilnanka. KBanTOoBOE€ OOBSICHEHHE TETUIOBOTO H3IIy4eHHSA. DPdeKT
Kowmnrona. SAnepnas moaens aroma. [locrynarst bopa. Atom Bogopozaa no bopy.
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6. Inemenmul K6AHMOBOU PuU3UKU

I'unoreza ne bpoitns. BonnoBoe ypaBHenue lllpenunrepa st CTalMOHAPHBIX COCTOS-
Huit. OnbiTel [lTepua-I'epnaxa. Muoroanekrponsslii atoM. Iddexr 3eemana. [Tpunnun [Taymu.
KBaHTOBBIEC cTaTCTHUECKUE pactipeneneHus boze-Dlinmreitna u @epmu-/lupaka.

®ononbl. 3akonsl Jlebas u DifHmTelHA. XapaKTePUCTUKU SApa: 3apsl, Macca, SHEPrHs
CBSI3U HYKJIOHOB. SepHble peakuuu. OyHIaMEHTAIbHbIE B3AUMOJIECHCTBHSI U OCHOBHBIE KJIACCHI
AJIEMEHTApHBIX YaCTHII.

4.00beM yueOHO#H THCHUIINHBI

Bcero 1-w1if cemecTp 2-011 cemecTp
Bunbr yaeOHoit pabo-
ThI B 3auger- B aka- B 3auger- B axa- B 3auer- B aka-
HEIX €]I1- JIEM. HEIX €I1- JIEM. HBIX CIH- JIEM.
HHILAX yacax HHULIAX yacax HHLIAX yacax
Oo6mas Tpyaoem- 10,0 360 5,0 180 5,0 180
KOCTh JMCIHUILTHHBI
10 y4eOHOMY ILIAHY
AyIuTOpHBIE 3aHSI- 1,58 57 0,81 29 0,78 28
THA:
Jlexumn (Jlek) 0,58 21 0,25 9 0,33 12
[IpakTndeckue 3aHs- 0,50 18 0,28 10 0,22 8
T (I113)
JlaboparopHsbie 3aHs- 0,50 18 0,28 10 0,22 8
tus (JI3)
CaMocTosTeJbHAS 7,94 285 3,94 142 3,97 143
pabora (CP):
CaMOCTOSTENbHOE 7,92 3,94 142 3,97
W3YYCHHE Pa3/ICiIOB 286 143
JIACIIUIUTHHBI
Bua koHTpoJsi: 3a- 0,5 JK3aMeH 0,25 IK3aMeH 0,25 JK3aMeH
4yeT / IK3aMeH (18) (9) (9)

AHHoOTalus padoyell NporpaMmMsbl JMCHHMIIMHBI «O01IAs 1 HEOPraHU4ecKasi XUuMHs)
(b1.B8)

1.Heabro kypca "OOmas u HeopraHuyeckass XUMus'" sIBJISIETCS KPaTKoe, HO CTPOroe u3-
JOXKeHHne Hanbosee 3HaUMMBIX JJIS1 XUMHHM TEOPETUYECKUX MOHATUH M 00yueHHe CTYJEHTOB MX
MCIIOJIb30BAaHUIO Ha OOLIMPHOM MaTepHalie HEOPraHM4eCKOW XUMHUU B TaKoW opme, YTOOBI 3TO
UCIIOJIb30BaHUE MOKHO OBbLIO MHTEHCHBHO MPOJIOJKATh BO BTOPOM CEMECTpe B Kypce HEOpraHu-
YECKOM XMMHH M Jlajiee B Kypcax aHAJIMTUYECKOM M OPTraHMYECKOW XUMUH, U, HAKOHEIl, PACIIu-
PUTb U YIIIYOUTH B Kypce GU3nUecKol XMMUU U TEOPETUUECKUX pa3fiesiaX CHelHaIbHbIX JTUCIIU-
TUTMH.

2. B pesyabTare H3y4eHUs] JMCHUILIMHBI 00y4alOLIUICA 10 NporpaMmMe daxkjaaBpua-
Ta JAOJIKeH: 005a7aTh CIeAYIOUIMMH KOMIIETEHIUSAMU: CIIOCOOHOCThIO K CaMOOpTaHU3aluH U
camoo0OpazoBanuio (OK-7); crnocoOHOCTBIO M TOTOBHOCTBHIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUILINH B TPO(ECCUOHATBLHON e TeIbHOCTH, IPUMEHSATh METO/IbI Ma-
TEMaTHYECKOI0 aHAIN3a U MOJEIUPOBAHMSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIE0-
BaHus (OIIK-2); crmocoGHOCThIO HCTIONB30BaTh 3HAHHS O COBPEMEHHOM (QU3MYecKol KapTuHE
MHUpPa, MNPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BELIECTBA JI1 MOHUMAaHUS
OKpy>karotiero mupa u ssiennit npupoas! (OITK-3); BrageHneM 0CHOBHBIMU METOJIaMU 3aIUThI
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MPOM3BOJICTBEHHOTO TIEPCOHANIA U HACCJICHHSI OT BO3MOXKHBIX IIOCIICACTBUN aBapuii, KaTacT-
pod, cruxwuiinbix 6eactauii (OITK-6).

3namwb: OCHOBHBIC MOHATHUS U 3aKOHBI XUMHU; OCHOBHBIC MOJIOKEHHSI TEOPUU CTPOCHHUS aTOMa U
BEIIIECTBA; OCHOBHBIC TOJIOKEHHSI TECOPUH PACTBOPOB; OCHOBHBIC MOJOXKECHUS XUMHYCCKOM KHH -
TUKU ¥ TEPMOJINHAMHKH

Ymemb: BBIOTHATH CTEXHOMETPUUICCKUE PACUCThI; OMPEACIIATh CTPOCHUE aTOMa U THIT XUMHUYE-
CKOM CBSI3M; XapaKTEPU30BaTh CBOWCTBA 3JICKTPOJIUTOB;

Bnaoems. HaBbIKaMH BBITIOJIHEHUS TEPMOAMHAMUICCKUX U KHHETHYECKUX PACUCTOB; BBIIOJIHATh
XAMHUYECKHUI IKCIIEPUMEHT.

3.Kparkoe cogepxxanue JUCHUNIHHBI
BBEJ/IEHUE (nexuusa 1 uac)
OTtnuuurenbHble 0COOCHHOCTH M3ydeHus xuMuu B BY3e. Heo6xoauMocTh TBOpYECKOrO OTHO-
LICHHs K No3HaHWI0. OCHOBHBIE HAIIPAaBJICHUS ITO3HAHUSA XMMHMHM. MeCTO XUMHUM B pAly HAyK O
IIPUPOJIE, €€ CBA3b C IPYTUMHU €CTECTBEHHOHAYYHBIMU JUCLMIUIMHAMU. Pa3BuTHe MOrpaHUYHbIX
HayK. [Ipumepsl TOCTHKEHNI XUMHUH U TIOTPAHUYHBIX C HEIO HAYK B IMIOCJIEIHUE TOJBI.
Ponsb, 3Hauenne u copepkanue Kypca "Teopernueckue ocHOBbI XUMUHU'". OCHOBBI TEPMOJIMHA-
MHUKH, OCHOBbI KMHETUKH, YUEHUE O PacTBOPAax U OCHOBBI CTPOCHMS BEILECTBA KaK TEOpETHUYE-
CKHME OCHOBBI XMMHUHU. [JOCTMIKEHMS B 3THUX HaIIpaBJICHUAX UCCIEeNOBaHMs. Posb TepMoauHaMu-
YECKUX METOJIOB MCCJEIOBaHMS B pa3IMYHBIX OOJIACTSAX HAyKH (OCHOBHBIC pa3/ieibl XUMHH,
Oonoxumum, reoxumun). HeoOxoaumocTs Havana u3ydeHus XuMu B BY3e ¢ ee TeopeTnyeckux
OcHOB. lleproanuecknii 3aKOH U €ro poJib B U3YYEHUN XUMHH.
CrexuomeTpusi XMMHYECKMX PeaKUii M MaTepUaJbHbIe pacyeTbl

CrexuoMeTpusl - y4eHHE O KOJUYECTBEHHBIX U3MEHEHHUSAX MAacCChl BEIIECTB NP XUMHUYE-
CKHMX pEaKIUsAX, OCHOBAHHOE Ha 3aKOHE COXPAHEHHsI MAcChl U aTOMHO-MOJIEKYJIIPHOM TEOPHH.
Moup - enMHHLIA KOIMYECTAa BEIECTBA. DKBUBAJICHT. 3aKOH 3KBUBAJIEHTOB. OCHOBHOE COOTHO-
LICHUE B KOJIMYECTBE PEAreHTOB U NPOAYKTOB PEAKIMH, €ro NMPUMEHEHHE I MaTepUalbHBIX
pacueToB. CriocoObl BhIpa)KE€HHsI KOHIIEHTpALUH pacTBOPOB, UX IepecdeT ojHa B apyryro. Cre-
XUOMETPUYECKUE YPAaBHECHHUS.
Mooynw 1. Ocno6bt mepmoOuHamuKu
BHyTpeHHss JHeprusi; JHTAJIbLINSA

TepmonnHamnyeckas cuctema. CUCTEMBI TOMOTE€HHBIE U T€TEPOr€HHBIE; N30IMPOBaHHbBIE
cucreMbl. DyHKIIMU COCTOSHUS U ITapaMeTPbl COCTOSIHUSA. BHYTPEHHSIS SJHEPTUs U SHTAIbIUA KAK
(YHKLIUU COCTOSIHMS CHCTEMBbI, MX B3aMMOCBs3b.Temnora U pabora. 3aBUCUMOCTh BHYTpPEHHEH
SHEPrUM M SHTAJBIUM BEIIECTBA OT TeMIepaTypbl. TepMOXUMUS. DHTAIBIINN Pa3IMYHBIX MPO-
[IECCOB, TEPMOXMMHMUYECKHE YPABHEHUS, BO3MOXHBIE ONEPALUU ¢ HUMH. DHTaIbIIUU 0Opa3pBa-
HUSl U CTOpAHUS BELIECTB. DHTAJIbIINKU PacTBOpeHUs. 3akoH ['ecca u creACcTBUS U3 HEro; mpuMe-
pBI IPUMEHEHMSI CIEACTBUM U3 3akoHa ['ecca. [loHATHE O cTaHOAPTHOM COCTOSIHUM MHIUBUY-
anbHbIX BemlecTB. CTaHgapTHBIE SHTANBINU NpolieccoB. CTaHAapTHBIE SHTANIBIINKA 00pa30BaHUs.
[TpuMeHeHne TaOIMI CTAaHAAPTHBIX BEJIUYMH JJIS pacyeTa SHTAIbIHM XUMHUECKUX pEeaKIHi.
KpaTkue cBeeHust 00 3KCIEpUMEHTAIBHBIX METOAAX ONPEEICHUs SHTAIBINN Pa3IMYHBIX MPO-
L[ECCOB; KAIOPUMETPHS - SKCIIEPUMEHTAIIbHASL OCHOBA TEPMOIUHAMUKHU.
JHTpONMA

IIponeccsl caMONIPOU3BOJIBHBIE U HECAMOIIPOU3BOJIbHBIE. [IOHATHE 0 XMMUYECKOHN U TEP-
MOJIMHAMUYEeCKOW 00paTUMOCTH peakuuil. DHTPOIUs; pazHooOpa3ue GU3NYECKOro CMbICIa 3TOM
TepMoinHamMuueckor Gpynkuuu. @opmyna Knaysuyca. [Tonsatue o Makpo- ¥ MUKPOCOCTOSIHUSX.
®opmyna bonprmana. CTangapTHBIE SHTPONMH. 3aBUCUMOCTh SHTPOIIMH BEUIECTBA OT TEMIEpa-
Typbl. I3MEHEHNE SHTPOINHU B Pa3INYHbIX MPOLECCaX. 3AaBUCUMOCTh SHTPOIINHU BELIECTB OT pas3-
JUYHBIX (AKTOPOB (arperaTHOr0 COCTOSIHUSA, CTPYKTYpPHI BEIECTBA, MOJIEKYJSPHOH Macchl U
T.J1.). DHTPONMUUHBIA KPUTEPUN CaAMOTIPOU3BOJIBHOTO MPOTEKAHHUs MPOIIECCOB B M30JUPOBAHHBIX
cucremax. OmnpenielieHre HTPONUU MyTEM H3MEPEHUs TeINIOEMKOCTH, (PU3HUECKUN CMBICI JH-
tponuii ( S T ) BemecTB 1 suTponuii ( D S T ) pa3nuuHbIX IPOIECCOB.
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CBoOoagHast 3Heprus

Ouneprust ['m66ca u sneprus ['enpMrosnpia Kak GyHKIIMA COCTOSIHUSI CUCTEMBI, UX (U3H-
YEeCKUU CMBICII. DHTAIBIUIHBIN U SHTPONUMIHBIN (akTOphI mpouecca. Jueprus ' mb0ca kak mepa
XMMHYECKOT'O CPOJICTBA, KPUTEPUH CaMOIIPOM3BOJILHOTO MPOTEKAaHUs IpoueccoB. M3MeHeHue
sHerpun ['mb6ca B pa3nuunbix npoueccax. CtanaapTHeie BenuunHbl sHepruu ['m66ca. [Tonsarue
O CBSI3aHHOW HEPruM, SHTPOIUSA KaK Mepa CBSI3aHHON 3HEpruM, npuxonduieics Ha oquH Kenb-
BUH.
XuMHYeCKoe paBHOBecHe

Pa3znnunble BUapl paBHOBeCHs. VICTUHHOE M KaXylleecs: paBHOBECHUS. 3aKOH JIEHCTBYIO-
mux mMacc. KoHcTaHTa XMMHUYECKOTO paBHOBECHUS! B TOMOI'€HHBIX M reTeporeHHbIX cucremax. K P
u K C, B3aumocBs3b Mexay HUMU. CBs3p koHcTaHT paBHOBecust K P u K C co crangaptHeiMu
U3MeHeHUsAMH sHeprun ['m66ca u sHepruu I'enbMrosbia; BIMSHUE SHTAIBIUIHOIO U SHTPOIM -
Horo ¢akTopoB Ha paBHoBecue. [Ipunun Jle llarense - bpayna. Biusaue temnepaTypsl, AaB-
JIEHUs, UHEPTHOI'O I'a3a U KOHLEHTpAIMM peareHTOB Ha XUMu4eckoe paBHoBecue. IlonsaTie ome-
TOJIaX HKCIEPUMEHTAIBHOTO ONPEACICHUs U pacueTa SHTaIbINMA, sHepruil ['nd6ca u suTponmii
pas3IMYHBIX IPOLIECCOB.
Mooyns 2. Ocnoebl xumuu pacmeopos
OOmme cBOMCTBAa PACTBOPOB

WcTunHbIE pacTBOpPHIL; MPOIIECCHI, CONIPOBOXKAatoLIMEe X odpa3oBanue. Kparkas xapakre-
PHUCTHKA MEXMOJIEKYJISIPHBIX B3aUMOACHCTBUI B pacTBopax. BoaHble, HEBOJHbIEC U CMELIaHHbIE
pactBopsbl. Paboter [I.M1.Menneneesa, 1.A.KabmykoBa B 001actu Teopun pactBopoB. CONbBaTHI,
cosnbBarauus. HachllieHHbIe, HEHACBILIEHHbIE MEPECHIILIEHHbIE PACTBOPHIL. 3aKOHOMEPHOCTH pac-
TBOPEHHSI Ta30B B JKUIKOCTSX, TBEPABIX BEMIECTB B KHUIKOCTSIX, CMEIICHUE JIBYX YKUIKOCTEH.
BausiHue Ha pacTBOPUMOCTb IPUPOBI BELIECTB, TEMIIEPATYpPhl, AaBJICHU, HATUUUS IPYTUX Be-
IIECTB.
Paz0aBJieHHbIe PACTBOPBI HEJIEKTPOJIMTOB

JlaByieHue mapa pacTBOPUTENS HaJl paCTBOPOM, TEMIIEPATYPhl KUIIEHUS U 3aTBEPIEBAHNU.
3akonsl ['enpu u Paynsa. UneanbHble u peasibHble pacTBOphbl. [IoHATHE 00 aKTUBHOCTH U KO3 (-
¢unuenTe akTuBHOCTH. [IoHATHE O CTAaHIAPTHOM COCTOSIHMH BEILIECTB B PACTBOPE.
PacTBOpBI 3JIeKTPOJIUTOB

DNEeKTPOIUTHl ACCOIMMPOBAHHBIE U HEACCOLMHUPOBAHHbIE, UX 0cOOeHHOCTH. VoHHbBIE ac-
COLIMAThI, HEJMCCOLIMUPOBAHHBIE MOJIEKYIIbI, KOMIUIEKCHBIE HOHBI. TeopHs 3JIeKTPOIUTUYECKON
nuccouuanuu Appenuyca. [lonarue 06 anexrponnse. Crenens aucconuanui. MeTozs! onpene-
JIeHUs CTENeHH Juccolanuu. TepMoauHaMuyeckas U "KOHIIEHTpallMOHHAsA" KOHCTAaHTa JHCCO-
nuanuu. CryneHuyatas nucconuanus. 3akoH pasdasnenus OctBanpia. BiusHrue oTHOMMEHHOTO
MOHA Ha JIMCCOLMAIIUIO aCCOLIMUPOBAHHOTO (c1a00ro) 3JEKTPOIInTA.
[Tonsitue o 3aBucumoctu D H pacTBOpeHms coiield OT KOHIIEHTpanuu pacTBOpoB. CocTosiHue
0eCKOHEUHO pa30aBIEHHBIX PACTBOPOB AJIEKTPOJIUTOB, CBOWCTBA PACTBOPOB B 3TOM COCTOSIHUU;
nousitue 0 D H, D G u D S oGpa3oBanust noHOB. CBsI3b SHTAIBIINU PACTBOPEHUS C SHTAIBITHUEH
KPUCTAJNTNYECKOM peleTKy.
PaBHOBecue B cucteMe, COCTOSAIIEH U3 HACKHIILIEHHOTO pacTBOPA JIEKTPOIUTA U €r0 KPUCTAIIIOB.
[IpousBeneHne pacTBOPUMOCTHS YCIIOBHE OCaXKIEHHS M PACTBOPEHHSI MAIOPACTBOPUMOTO DIICK-
TPOJIUTA.
DKcrepUMEeHTabHbIE METOJIbl ONpPENEIeHUs] PaCTBOPUMOCTH, BBIYMCICHHE PACTBOPUMOCTH Ha
OCHOBE 3HaYeHUI n3MeHeHui sHepruu ['ub0ca B mporecce pacTBOPEHUS.
Teopuu KUCJI0T U OCHOBAHUM

Henocrarounocte Teopun Appenmnyca. Teopusi conBocucteM. ConbBonu3. [IpoToHHas
TEOPHsI KUCIIOT U OCHOBaHMM, KOHCTAHTBI KUCIIOTHOCTU U ocHOBHOCTH: mmkana pK a u pK B . Ku-
cioTel U ocHoBaHusl bpencrena. Koncranra aBromporonusa pactBoputens. Juddepenuupyto-
M€ U HUBEIHpYIole pacTBopuTenu. [IoHsTHe 00 37EKTPOHHOM TEOPUU KUCIOT U OCHOBaHUH.
Kucnote!r u ocHoBanus JIsronca.
I'maposus
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PaBHoBecue mguccoumanuu B xuakou Boae. MoHHoe npousBenenue Boxsl. [llkama pH.
Cnoco6w1 onpenenenust pH. bydepnsie pactBopbl. ['maponu3 coneit. ['maponu3 mo kaTuoHy u
aHUOHY (B oTAenbHOCTU U BMecTe). CryneHuaTsiid ruapoaus. Ilonueni rugponus. Koncranra u
CTEeMeHb TUIPOJIN3a, CBSA3b MEXy HUIMH U KOHIEHTpanuei pacrBopa. CriocoObl yCHIIEHUS U T1O-
JaBieHus ruapoiinia. O0pa3oBaHue NOJUMEPHBIX IPOAYKTOB IIPU FHAPOJIU3E.

Mooyns 3. dnemenmul 0dwelt xumuu
OKHCIHUTEJbHO-BOCCTAHOBUTE/ILHbIE PeaKINHU

OOMeHHbIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiuu. CTeneHb okucieHus. Bax-
HEHIINE OKHUCIUTENN M BOCCTAHOBUTENU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHASL AaKTUBHOCTh 3JI€-
MEHTOB M UX COEJUHEHHH M mnepuoguueckuii 3axoH. Kiaccubukanus peakuuil OKHCIIEHUS-
BocCTaHOBJEHMs. (CoOCTaBlI€HHE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIMM.
Bnusgnue temneparypsl, KOHLIEHTPALUKA PEAareHTOB, UX MPUPOJbI, CPEIbl U IPYrUX YCIOBUU HA
[IyOMHY M HalpaBJIEHUE MPOTEKAHUS! OKUCIUTENBbHO-BOCCTAHOBUTENBHBIX MpolrieccoB. OKuciIu-
TEJIbHO-BOCCTAHOBUTENIbHBIN 3KBUBAJICHT. DJIEKTPOJAHbIE OTeHIMANIBI. CTaHAAPTHBIE 3JIEKTPOI-
HbIe MOTeHuuanbl. YpaBHenue Hepucra. CBsa3p nu3aMeHenus saepruu [ ' mub6ca B mpoueccax ¢ Be-
muunHor DJIC. Kputepuid camMonpon3BOJIBHOTO MPOTEKAHUS MPOIECCOB HA OCHOBE 3HAYCHMIM
S/C.

CkopocTh XHMMMYECKHUX peaKkiuil

[TonsiTie 0 XMMHUYECKOW KMHETHKE. DJIeMEHTapHbIe (OJHOCTAJUIHBIC) U HEIJIEMEHTap-
Heie (Cnoxusie) peakunn. Knaccudukanus peaknuii. [locnenoBarensHbie U napaiienbHbIe pe-
aKuuy. MOJEKyJIspHOCTh U MOPSIOK peakuu. 3aKOH JEHCTBUS Macc, KOHCTaHTa CKOPOCTH pe-
aKIMKU. DJIEMEHThl TEOPUHM AKTUBHBIX COYJApEHUW. YpaBHEHUE AppeHuyca. DHEprusi akTHBa-
uuu. [lonstue o nenHeix peaknusax. Paaukansl. JnemMeHThl Teopun Katanusa. [lonsrtue o romo-
T€HHOM M I'€T€POr€HHOM KaTaJu3e.

Mooynv 4. Ocnosbl cmpoenus eeujecmea
Crtpoenue atoma

Kpatkas xapakrepuctuka teopun bopa. CnekTpsl aroma BoAOpoJa U BOJOPOAOINOI00-
HbIX MOHOB. CHEKTpasIbHbIE TEPMbl U YPOBHU SHEPIrUM 3JEKTPOHOB B aTOME. JHErpHsl MOHU3a-
UM U CPOJICTBO K DJIEKTPOHY. BONHOBBIE CBOWCTBA MaTepUabHBIX 00BEKTOB. COOTHOIICHHE
HeomnpeaeneHHocteil ['elizenOepra. Ilonstue o KBaHTOBOW MexaHHKe. BomHoBas ¢yHKIus,
ypaBHenue [lIpenunrepa mjs cranimoHapHBIX cocTOsTHUNA. CBOMCTBO BOJHOBOM (pyHKIMU. DPU3H-
yeckuil cmbica BennuuHbl | Y | 2 dV . Pe3ynbrarhl KBAHTOBOMEXaHUYECKOTO PACCMOTPEHUS aTo-
Ma BOJIOpO/a. XapaKTEPUCTUKA COCTOSHUS 3JIEKTPOHOB CUCTEMOM KBAHTOBBIX YMCEN, UX (QU3U-
yeckuid cMbicil. KBaHTOBBIE unciia U (hopMa dIIEKTPOHHBIX 0071aKoB$ (hopma 3eKTPOHHBIX 00J1a-
KOB JUIS S-, P-, d-COCTOSIHUMIT 3JIEKTPOHOB B aTOMaX. MHOTr03JIeKTpoHHbIe aTroMbl. [Tpunimmn [Tay-
1. MakcuMalnbHOE YHCIIO 3JIEKTPOHOB B AIIEKTPOHHBIX ClOsX M obOonoukax. [IpaBuno XyHna.
[TocnenoBaTenbHOCTh IHEPTETUYECKUX YPOBHEH 3JIEKTPOHOB B MHOT03JIEKTPOHHBIX aTOMAX.
Iepuoanueckuii 3axon JI.M.MeHaes1eeBa 1 CTPOCHHE ATOMOB 3J1€MEHTOB

CoBpeMeHHast (popMyIHpOBKa MepUOAMUEcKOro 3akoHa. CTpyKTypa MEepHOAHYECKOM
cucteMsl. [lepronel, rpynnel, noarpynmsl. [lepuoanyeckas cucrema u cBsizb CO CTPOEHUEM aTO-
Ma. 3arojHeHNe IEKTPOHHBIX CII0EB U 000104eKk aToMOB. OCOOEHHOCTH JIEKTPOHHOTO CTPOE-
HUS aTOMOB B TJIaBHBIX, TOOOYHBIX TIOJATPYIINAX, B CEMEWCTBAX IAaHTAHOUIOB, AKTUHOUIOB; S-, P-
, d-,f-onemeHTHI.

ATOMHBIE U HOHHBIE PAIUYChl. Y CTIOBHOCTh 3TUX MOHSITHI, ©3MEHEHHUE PaJUyCOB aTOMOB 10 Iie-
puoaudeckoi cucreme. MoHHbIE paguychl U UX 3aBUCUMOCTh OT 3JIEKTPOHHOT'O CTPOEHHUS aTo-
MOB U CTETEHH OKHUCJIEHHS. 3aKOHOMEPHOCTH B U3MEHEHUM YHEPTrUU MOHU3AIMU U CPOJICTBA K
ANEeKTpOoHY. M3MeHeHHe KHUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX CBOWCTB
COEIMHEHUH MO Tpynmnam, Mo NepruoiaM NepuoguiIeckoil CuCTeMbI ( pacCCMOTPETh HAa OTJAEIBHBIX
KOHKPETHBIX PUMEPAX ).

[TeproandHOCTh B M3MEHEHUU DHTANBIUI 0OpazoBaHus, dHepruii [ mb6ca obpazoBaHus U dH-
TPOIHI1 BEIIECTB.

OO0mme cBeeHUsI 0 XMMHYECKOM CBA3H
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DnekTpooTpunareabHOCTh (Mo Mammukeny u [lonunry). MoHHas U KOBaJleHTHas CBSI3H,
CBOMCTBAa KOBAJICHTHOM CBSI3M; HAIpPABICHHOCTh W HAchIaeMOCThb. [lonsipHas KoBajeHTHas
cBsA3b. MOHHAs CBA3b Kak IIPENENIBbHBIN CIIydail MOJSPHON KOBAJIEHTHOM cBs3u. HeHarnpaBneH-
HOCTb Y HEHACBIILIAEMOCTh HOHHOM CBSI3H.

XapakTepuCTUKU XUMUYECKON CBSI3M: JUITMHA, TPOYHOCTH; BAJICHTHBIE YIJIbI. [JIMHBI OJTMHAPHBIX
U KpaTHbIX cBsizel. IIoHATHE O HAXOXKIEHUM CPEAHEN SHEPTUM CBA3U B CIOKHBIX MOJIEKYJIAX.
Brraucnenue sHepruu cBsi3u ¢ ucnosb3oBanueM JaHHbIX 10 D H o (06p) (nmm D G o (06p) u D
S o (06p) ). Meton I'mnnecnin. D¢ deKkTuBHBIC 3apsabl aTOMOB B MoJieKyjaX. JIMmojgbHbIE MO-
MEHTBI U CTPOCHUE MOJIEKYI.

KoBajentHas cBs3b. MeTo BaJJEeHTHBIX CBA3el

OcCHOBHBIEC TIOJIOKEHHUS METOJa BAJICHTHHIX CBsA3ed. OOBsSCHEHHE HANPABICHHOCTH Ba-
neHTHOCTH. [loHATHE 0 KBaHTOBOW XUMUU. ['MOpuAM3aUs BOJHOBBIX (DYHKUUN; IPUMEPHI SpP-,
Sp 2 - u sp 3 -rubpunuzanuu. ' ubpuauzanus ¢ yuactuem d-opouraneil. 3anoHeHUEe THOPUTHBIX
opOuTanell HemoAeIEHHBIMU MTapaMHU JIEKTPOHOB.

OO0pa3oBaHue KpaTHBIX CBSI3EU. S - U P -CBSI3U, UX 0COOEHHOCTU. PaccMOTpeHne cxeM mepekphl-
BaHUs aTOMHBIX opOuTajneil mpu oOpa3oBaHUU CBs3e B MoJiekynax. JleJokalu3oBaHHBIE p -
CBsI3U. MeTo/1 HaJlOKEHUSI BAJICHTHBIX CXEM.

Metoa MoJieKyJISIpHBIX opOuTaJIei

OCHOBHBIE TIOJIOKEHUSI METOJ1a MOJIEKYISIpHBIX opouTtaneii(MO). [lorsaTne o MHOTOICH-
TpPOBOH CBsi3u. CBS3bIBAIOIINE, HECBI3BIBAIOIIME M pa3pbIxisitoniue opoutanu. GopMbl MHOTO-
ANIEKTPOHHBIX 001akoB paznuyHbix MO. MO B ABYXaTOMHBIX MOJIEKYJ1aX, 0Opa30BaHHBIX dJie-
mentamu | u II mepuonos. IlociaenoBarenbHocTh 3anonHeHnss MO. OO0bsicHEHHE BO3MOXKHOCTH
CYILIECTBOBAHMS JIBYXaTOMHBIX 4acTHIl Ipu romoinu metona MO. Topsanok cBsi3u B paMkax Me-
toga MO. B3aumocBs3b MeX1y HOPSAJIKOM CBSI3U, SHEPTUEH CBSI3M U MEXKATOMHBIM PacCTOSIHU-
eM. CrivH 37eKTpOHa M MarHUTHBIE CBOMCTBa BemecTBa. OObsICHEHHEe MarHUTHBIX CBOWMCTB MO-
JIeKyJ1 U MOHOB ¢ no3uuuii meroga MO.

HonHnas cBsA3b

DIEeKTPOCTATUYECKOE B3aUMOJACUCTBUE 31EKTPOHOB. CUIIbI OTTAIKUBAHUSI MEX]y MOHA-
MU Ha Onm3kux paccrosHusaX. [lomspu3zaus MOHOB (TOJSIPU3YEMOCTh HOHOB M UX TMOJISPU3YIO-
niee JeiicTBre). 3aBUCUMOCTDb TOJSPU3AIMM HOHOB OT THIA AJNIEKTPOHHON CTPYKTYPHI, 3apsia U
paauyca voHa. BnusHMe creneHu Mojspu3ali MOHOB Ha CBOMCTBa BelleCTBa (TeMIleparypy
TUTABJICHUS, TEPMUYECKYIO YCTOWYUBOCTD, CTEMEHD TUCCOLIUALINN).

Boaxopoanas cBsizb

MexMonekysapHas 1 BHYTPUMOJEKYIsIpHasi BOJOPOAHAs CBSI3b. DJHEPrus U JJIMHA BOJIO-
ponHOil cBsizu. BrnusiHue BOOPOAHON CBSI3M Ha CBOMCTBA BElECTBa (TemrepaTypy IJIaBIeHMUS,
KUIICHUS, DHTATIBIUIO TApO00pa30BaHMUsl, CTENEHb AUCCOIUAIIHH).

KoMnuiekcHble coeinHeHust

OOmue cBeneHUs 0 KOMIUIEKCHBIX coenuHeHusx. KommiekcooOpa3oBaTenb, JTUTAHIBL,
KOOPIMHAIIMOHHOE YHCJIO, ICHTATHOCTD JIMTAHI0B, BHYTPEHHSS M BHEITHSS C(hepbl KOMITJIEKCHO-
ro coenunenus. Krnaccudukanys KOMILIEKCOB MO BUAY KOOPAUHUPYEMBIX TUTaHI0B. HoMeHK-
JaTypa KOMIUIEKCHBIX COETUHEHHH.

XuMH4YecKasi CBA3b B KOMIUIEKCHBIX COEIUHEHUAX. JJOHOpHO-aKIenTopHas U JaTUBHAs CBS3H.
KBanTOBO-MEeXaHUUECKHE METOABI TPAKTOBKH MPUPOIBI XUMUUYECKON CBSI3M B KOMILUIEKCHBIX CO-
eauHeHusax. Meron BaneHTHBIX cBsi3ed. [loHsATHE O TeOpUM KPUCTAUIMUECKOro MOJii U TEOpUU
MoJIsl IMTraHAoB. Paciiensenye sHepreTH4eckux ypoBHel d-3JIeKTPOHOB IIEHTPAIbHOIO aToMa B
OKTadJIPUYECKOM U TETPAdIPUUECKOM MOJISIX TUTaHI0B. CriekTpoxuMudeckuit psia. O0bsicHeHue
MarHUTHBIX CBOWCTB M DJIEKTPOHHBIX CIEKTPOB MOTJIOMICHHS KOMIUIEKCHBIX coenuHeHui. [1u-
KOMILJIEKChI MeTauioB. 30Mepust KOMIUIEKCHBIX COETMHEHUI.

PaBHOBecHst B pacTBOpax KOMIUIEKCHBIX CO€IMHEHU. KOHCTaHThI HECTOMKOCTH W yCTOWYHUBO-
CTH; BBIYHCIICHUE ITUX BEJIMYUH C UCTOJIH30BAaHUEM CIPABOYHBIX JaHHBIX 10 D G o (00p) . Pe-
aKIIMH C Y9aCTHEM KOMITJIEKCHBIX COCTMHEHUM.

CTpoeHue BellecTBa B KOHJAEHCHPOBAHHOM COCTOSTHUU
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Teepmoe, xuakoe, ra3000pazHoOe, IUIA3MEHHOE COCTOSHUS, WX OcoOeHHOCTH. OObiiee
MPEJICTABICHHE O MEXMOJICKYJIIPHOM B3aUMOJICHCTBUU: OPUCHTAIIMOHHOE, HWHIYKIIMOHHOE,
nucrepcuonHoe. Kpucramnaeckoe coctosinue. M3omopdusm, nmonmumopdpusm. THIbl KpucTa-
JUYECKHUX PEIIeTOK (aTOMHAas, MOJICKYJISIpHAs, HOHHAs, MeTaJuthueckas). [Ipupoa cBs3u Mexay
YAaCTUI[AMU B Pa3JIMYHBIX THUIAX KPUCTAUIMYCCKUX PEIICTOK. DHEPreTHKa MOHHBIX KPHCTAILIHU-
YeCKUX penieTok. HectexnomeTpuyeckue CoeTMHEHHS. 3aBUCUMOCTh CBOMCTB KPHUCTATHYCCKIX
BCIIIECTB OT THITA KPUCTAJUIMYCCKUX PEIICTOK. DHTANBINS KPUCTAUTUYESCKUX perieTok. [Tonstue
0 TIPHUPOJIC METAUINYCCKOM CBsA3H. JKuakoe u aMoppHOE COCTOSIHMS, MX ocoOeHHOCTH. [ToHATHE
O CTPOCHHUU KUJIKOU BOJIBI.

4.00b€éM yueOHOH THCHUILINHBI

B 3aueTHpix | B akaaem.
Bupl yueOHO# paboThI eIUHNLAaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 7,0 252
AyIMTOpHBIE 3aHATHS: 0,69 25
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,22 8
Jlaboparopusie 3ansaTus (J13) 0,25 9
CamocrositesbHasi padora (CP): 6,06 218
CamocTosiTeIbHOE U3YUYCHHUE PA3IeTIOB JUCIIUILIMHbI 6,0 218
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Ox3ameH (9)

AHHOTanus padoyveil nporpaMmsl JUCHUILIHHBI «Opranundeckas xumus» (b1.69)

1.Iesab0 IMCHUIVIMHBI SBISIETCS IPUOOPETEHNE CTYJEHTaMH 3HAHUN O CTPOCHUHU OpTraHU-
YECKUX COECJUHEHHM, OCHOBHBIX XUMUYECKUX CBOWCTBAX PAa3IMYHBIX KJIACCOB OPTaHUYECKUX CO-
€IMHEHUH U MeTo/1aX UX MOJYyYEHHUs, KaK IPOMBIIIJICHHbIX, TaK U JJAOOPATOPHBIX.

2. B pe3yabTare U3y4eHHs AUCHMILUIMHBI 00y4aloUIMiica M0 nNporpaMmme 0ak-

JIaBpHaTa J0JKeH: 00J1a/1aTh CIEAYIOUMMHA KOMIETEHLIUAMH: CIOCOOHOCTBIO K CAaMOOPTraHu3a-
uu ¥ camooOpa3oBanuio (OK-7); crtocOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIC 3a-
KOHBI €CTECTBEHHOHAYYHBIX JUCLHUIUIMH B MPOGECCUOHATLHON AEATEIbHOCTH, IPUMEHITh METO-
JIbl MaTEMaTHYECKOTO aHallu3a U MOJEIUPOBAHMSI, TEOPETHUECKOTO U SKCIIEPUMEHTAILHOTO HC-
cienoBanus (OIIK-2); cmocoGHOCTBIO MCIIONIB30BaTh 3HAHUS O COBPEMEHHOM (hru3nyeckoit Kap-
TUHE MHpa, MNPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIeCTBa JJIsl MOHU-
MaHWUsI OKpY’Karolero Mupa u sisnenuit npupozsl (OITK-3);
3nams.: TEOPETUYECKNE OCHOBBI CTPOCHHS M CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX COEIH-
HEHMI; CII0COObI OTYYEHUsI U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX COEU-
HEHUl; OCHOBHBIE MEXAaHU3MbI IPOTEKAHUSI OPIrAHUYECKUX PEAKIIN;
Ymemsv: npUMeEHATh TEOPETUUECKUE 3HAHUA U1 CUHTE3a OPraHUYECKUX COECIMHEHUHN pa3iny-
HBIX KJIACCOB; aHAJIM3MPOBATh U MPEACKa3bIBaTh PEAKI[MOHHBIE CBOMCTBA OPraHMYECKUX COENIU-
HEHUI; COCTaBJIATH CXEMBbI CUHTE3a OPTaHNYECKUX COEIMHEHUH, 3aJaHHOTO CTPOCHHS],
Braoemw: ocHOBaMU HOMEHKJIATYpbl M KilacCU(UKAIIMM OPTaHUYECKUX COEAMHEHUN; OCHOBHBI-
MU TEOPETUYECKMMHU MPEICTaBICHUSIMH B OPraHMYECKOW XMMHUM, HaBbIKaMM OOOCHOBAaHHUS pa-
[UOHAJIBHBIX CIIOCOO0B MOJTYYEHHUS] OPraHUYECKUX BELIECTB.
3.Kpartkoe cogepxxanue 1uCUMIIIHHBI
Beeoenue.
Mooyns 1. Teopua xumuueckozo cmpoeHus u HacvlujeHHbvle y21e6000poovl (YB)
1.1. IIpupona XMMHYECKOH CBSI3U
IIpupona xoBaneHTHOU cBsA3U. DopMmyiibl JIbronca. @opmanbHbIi 3aps. Teopus OTTaIKUBAaHUSA
AIIEKTPOHHBIX Map BasieHTHOU o6oiouku (OJIIBO) u ¢popma monekyn. [longpHocTh KOBaJIeHT-
HOU cBs3u. HAYKTUBHBIN ekt 3amectuteneil. Jlenokann3oBaHHas KOBaJeHTHAs CBSI3b, yC-
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noBust nenokanuzauuu. Conpspkenue. Pesonancusle cTpykTypbl. Cepxcomnpsikenue. Kiaccu-
bukanys opraHMYecKUX peakiuii: Mo THUILY MpeBpalleHus, Mo TUITY pa3pbiBa CBS3€il, M0 Xapak-
tepy aktuBanuu. Knaccudukanus pearentoB. IloHsATHE 0 MeXaHU3ME XMMHYECKOH peakKiuu.
OnektpoHHble 3¢ dekTbl. [IpoMexyTouHble COSAMHEHHS U YaCTHIbl OPTaHUYECKUX PEeaKIuil:
JIOHOPHO-AKIENTOPHbIE KOMIUIEKCH, HOHHBIC TMapbl, KapOOKAaTHOHBL, KapOaHHOHBI, HOH-
paauKasbl.

1.2 Ankanbl

I'omonoruueckuii psaa. M3omepus. Homenknarypa. CriocoObl nmonyuenus. [IpoctpancTBeHHOE U
anekTpoHHOe cTpoenue. Kondopmarmm, cnocoObl n300pakeHus, CpaBHUTEIbHAS YCTOHYNBOCTb.
®usnueckue cBoiicTBa. Peakuun ankanos. ['asorennpoBanne Merana. Mexanusm peakuuu. Te-
IUIOTHI OTJENIBHBIX CTAJMi U CyMMapHBIN TeroBoi ¢ ¢ext. Kunetnka rasioreHupoBaHus MeTa-
Ha. DHepretudeckas auarpamma. [loctymat XsMMmoHaa. Peakuyu rajoreHupoBaHusi TOMOJIOTOB
METaHa: OpUEHTALUs, PEaKIIMOHHAS CIIOCOOHOCTh, PErHOCEICKTHBHOCTD. P yCTOWYMBOCTH ai-
KUJIBHBIX pajgukaioB. Jlpyrue paaukaibHbie (LIETHbIE U HELETHbIC) PeaKIMK aJIKaHOB.

1.3 Crepeonzomepusi

Tunsl crepeon3oMepoB: KOHPOPMEPHI, TEOMETPUUYECKUE U30MEPhI, SHAHTHOMEphl. OnTudeckas
nzomepust. XUpanbHOCTh. XUpajbHasi MoJieKyna. ACUMMeETpUYecKuil neHTp. OnTudeckasl ak-
TUBHOCTh. DHAHTHOMEPHI, aHTUIIOABL. PanieMuyeckas cmech. CriocoObl MPOCTPAHCTBEHHOTO U30-
OpakeHUs] ONTHYECKUX M30MepoB. OTHOCHTENbHASA M a0CONIOTHAsA KOH(urypamuu. lIpoekunn
Oumepa. D,L-Homenknatypa. R,S-Homenknatypa. Ilonsitue 00 ontuyeckoil akTUBHOCTH CO-
€IMHEHUH C JABYMs aCUMMETPUYECKHMH LEHTpaMu. JluacrepeoMepsl, Me30-, 3pumpo- u mpeo-
(hOpMBL.

1.4 [ukmoankaHbl

['omonoruueckuit paa. M3omepus. Homenkmnarypa. CriocoOsl monyuenusi. [IpoctpanctBeHHOe U
aneKTpoHHOEe crpoeHne. Konpopmanuu. Turmbl HanpspkeHUH B HMKIAX (YIII0BOE, TOPCHOHHOE,
TpaHcaHHyIsspHOe). OTHOCUTENbHAsA YCTOMYMBOCTD IUKI0anKaHoB. duznyeckue cpoiictBa. [lo-
TEHIMAJIbl MOHU3ALUH M SJICKTPOHHOE CPOJICTBO, O0IIast XapaKTEPUCTHKA PEAKIIMOHHOM CIIOCO0-
Hoctu. KoHdopmarun nukiorekcana. JKkBaTopHallbHbIE U aKcuajibHbIE CBs3U. [IpocTpaHcTBeH-
Hasi U30MEpHs 3aMEIICHHBIX ITUKIOreKcaHoB. Peakmmm nuxmoankanoB. OCOOEHHOCTH peaKIui
MaJblX LMKJIOB. BaxkHelue npeacTaBuTeNN: HUKIONPOIIaH, [IUKIONEHTaH, [IUKIOreKCcaH, AeKa-
JIMHBI, CTEPOU/IBI, aJaMaHTaH.

Mooyns 2. Henacvlujennuie y2i1e8000poont

2.1. AnxeHnbl

'omonornueckuit psg. M3omepus. Homenknarypa. CrocoObl nomydenusi. IlpoctpancTBeHHOE
CTpPOEHHE U MPOCTPAHCTBEHHAS! U30MEPHsI AIKEHOB. DJIEKTPOHHOE cTpoeHue. dusnueckue cBoii-
ctBa. [loTeHIMabl HOHU3AMK U JIEKTPOHHOE CPOACTBO, O0IIas XapaKTepUCTUKA PeaKIMOHHON
CIIOCOOHOCTH.

Peakiun ankeHoB. Peakuuu 31ekTpouiIbHOTO NPUCOEIMHEHUS AIKEHOB: IPUCOEINHEHHE Tallo-
TE€HOBOJOPOJIOB, BOJbI, TaJOreHOB. [ 'MaApOoOOpUpOBaHUE AJTKEHOB, MEXAHU3M DPEaKIMH IpeBpa-
IIEHUs] aNKWIOOPAaHOB B aJKaHBI, CIUPTHI, KETOHBL. PernoceneKTUBHOCTh PEAKIMHA 3IIEKTPO-
¢unbHOTrO MpUcoeauHenus. [lpaBuno MapkoBHUKOBA U €0 TEOPETHUECKOE OOBSICHEHHE.
CBoboaHOpaaMKalbHOE NpUCOEAMHEHHEe OpoMoBoaopoaa (mepekucHbli s¢¢ext Kapama). Pe-
aKIMM PaJUKAIBHOIO 3aMEIICHUS AIKEHOB, IPOTEKAIIINE C COXPAHEHUEM JBOWHON CBS3H: aJl-
JWIBHOE TrajoreHupoBanue. OKHUCIEHUE U 030HOIM3 AJIKEHOB, MOJIYYEHHE 3MOKCUCOEINHEHNH,
BHII-JINOJIOB, aJIbJETUI0B, KUCIOT. OKUCIEHUE AIKEHOB B IPUCYTCTBUH COJIEHN MaJlIagusl.
['mapodopmMunpoBaHre aaKeHOB, MOTy4Y€HHE COUPTOB U aibaerunoB. KommiekcoobpasoBanue
oJIe()MHOB C MEPEXOJHBIMU MeTallslaMd. | OMOreHHOe U reTeporeHHoe ruapupoBaHue. Peakuuu
QJIKEHOB ¢ KapOeHamu M ux aHanoramu. [lonyuenue u crpoenue kapoenos. [lonumepusanus an-
KEHOB (MOHHas, pajuKalibHas, KoopAuHauoHHas ). CTepeoperyisipHble oauMepbl. Baxuelinme
NPEeJCTaBUTENN: TUIICH, IPOIUIIEH, OyTEHbI, IINKJIOTEKCEH.

2.2 AnkuHBI
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['omonornueckuii psin. M3omepus. Homenknatypa. Crnoco0bl nmonmydenus. IIpoctpancTBeHHOE U
3JIEKTPOHHOE cTpoeHue. Puzndeckre cBoicTBa. [loTeHIMaNbl HOHU3AIUU U SJIEKTPOHHOE CPO/I-
CTBO, OOIIas XapakTEepUCTUKA PEAKIMOHHON crmocoOHocTu. Peaknuu ankwaoB. CH-
KucnotHocTs. AlleTUIeHHUIBI, CTPOCHUE U CBOMCTBA. Peakiuu 35eKTpoQuiIbHOTO MPUCOSANHE-
HUS, UX MEXaHU3MBI U cTepeoxumMusi. Peakimu HykineoduiabHOro npucoequHenus. OKucieHue,
BOCCTaHOBJICHUE, THIPUPOBAHUE ANKUHOB. OnuroMmepusanus. BaxHeilre npeIcTaBUTeNnu: ame-
TUJIEH.

2.3. AnKaaueHsl U IOJIUEHEI

N3omepus. Homenknarypa. CriocoOsl mosydeHus. XMMUYECKHE CBOMCTBA.

Mooynws 3. Apomamuueckue coeOuHeHus.

3.1  Teopun apOMaTHUYHOCTH.

3.2 Coenunenus O€H30JLHOTO Psija

N3omepus. Homenknarypa. CnocoObl noiydeHus. XMMHUECKHUE CBOMCTBa. Peakuuu snektpo-
¢unbHOTO 3aMmernieHus. Peakiuu OeH3o0ua: HUTpOBaHKE, TaJOreHUPOBAHUE, Cylb(pupoBaHue, a-
KWJIMpoBaHue M auuiupoBanue no Ppuaemto-Kpadrcy. Mexanusm Sg2-apom. m-Komruiekcsr.
CrpoeHue G-KOMIUIEKCOB. JHepreTudeckas auarpamma peakuu. CKOpPOCThIMMUTHPYROLIAs
cTanud. BnusHue 3amectutenell B OEH30JIbHOM KOJIbIIE HA HAIlPaBJICHHUE W CKOPOCTh PEaKIUil
AIIEKTPOPHUIBHOTO 3aMEIIECHUS

4.00béM yueOHOil THCHUIIHHBI

B 3aueTHbBIX B akanem.
Bunet yueGHoI paboThI 117030500 £:0:¢ Yacax

OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 8,0 288
AyIMTOpHBIE 3aHATHS: 1,0 36
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (I113) 0,56 20
CamocrositesbHas padora (CP): 6,75 243
CaMocCTOsTeIbHOE U3YUEHHE PA3/IeTIOB TUCIUTUIMHBI 6,75 243

Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

AHHOTanus padoyeil nporpaMmsl JUCHUIIMHBI «Pu3nyeckas xumus» (b1.510)
1.eap JMCUMMIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPABISIOMIUX XOJOM XUMH-
YECKOro Tpoliecca, MoKazarh 00JIaCTH MPUIIOKEHHUS 3TUX 3aKOHOB M HAY4YHUTh CTYACHTA IPaMoT-
HO IPUMEHSATH UX MPHU PEIICHUH KOHKPETHBIX TEOPETHUUECKUX M MPAKTUYECKUX 3a]1ay, O3HAKO-
MUTBCS C TEPMOAMHAMUYECKON TEOPUEH pacTBOPOB AJICKTPOIUTOB U ICKTPOXUMHUUYECKUX Tenen
(ranbBaHMYECKHUX DIIEMEHTOB).

2. B pe3yabrare wu3ydYeHHsl JUCHUIUVIMHBI O0y4YyalIMiici MO mporpamme
O0axyaBpuaTra J0JKeH: 001ajaTh CIASAYIOUIUMH KOMIETCHIMSIMH: CIOCOOHOCTBIO U
TOTOBHOCTBIO  HCTOJB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX JIUCHIUIUIMH B
npoecCHOHANBPHOM  AEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTU4YecKOro aHalu3a |
MO/JICITUPOBAHHUS, TECOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecieaoBanus (OITK-2);
3Hamb: OCHOBHBIE 3aKOHBI (PM3UYECKONW XHMHUU, B3aUMOCBS3b (DU3MUYECKUX U XUMHUYECKUX Xa-
PaKTEpUCTUK MPOLECCa; MYTH ONPEIECICHUS BAXKHEUIIINX XapaKTEPUCTUK XUMUYECKOTO paBHOBE-
cus (KOHCTAHTHI PABHOBECHS, PABHOBECHOTO BBIX0J1a MPOAYKTA, CTEIIEHU MPEBPAIICHUSI UCXO]I-
HBIX BEIIECTB) U BIUSHUS PA3TUYHBIX (PAKTOPOB HA CMEIIEHUE XMMHUECKOTO PAaBHOBECHUS; YCIIO-
BUsI YCTAHOBJICHUS (pa30BBIX PABHOBECHH B OJHO- M MHOTOKOMITOHEHTHBIX CHCTEMaX, BO3MOX-
HOCTH PAa3/EJICHHs CIOXHBIX CHCTEM Ha COCTaBIIAIONIME KOMIIOHEHTBI; TEPMOJUHAMUYECKOE
OTIMCaHWEe CBOWCTB MICATBHBIX U HEUJICATBHBIX PACTBOPOB, MOIXO0IbI K HAXOXKJIECHUIO MapIHallb-
HBIX MOJIIPHBIX BETMYMH KOMIIOHEHTOB PAacTBOpPA, OTIUYUTENbHbIE OCOOCHHOCTH B MOBEIACHUU
PacTBOPOB AJIEKTPOJIUTOB, CBA3AHHBIE C MIPOXOXKICHUEM AJICKTPUIYECKOTO TOKA; TEOPHUIO TallbBa-
HUYECKUX SIBJICHUI;

Ymems: mpUMEHSTh TEOPETUUECKUE 3HAHUS M DKCTICPUMEHTAIBHBIC METOJIbI HCClIeIOBaHUs (HU-
3UYECKON XMMHUH TpU pEHIeHHH MPOPECCHOHANBHBIX 3ajad; MPOBOJIUTH TEPMOIMHAMHYECKUE
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pacyeTsl, OCYIIECTBISTh aHAJIM3 U HA OCHOBE ATOTO JieJaTh 00OCHOBAHHBIE BBIBOJIBI; ITPEICKA3BI-
BAaTh U HaXOJWUTh ONITUMAJIbHBIE YCIIOBHS MTPOBEACHUS XMMUYECKOTO MPOLECCa C LENbI0 MOIyYe-
HUs MaKCUMAaJbHO BO3MOKHOI'O BBIXOJIa MHTEPECYIOIIETO MPOAYKTA; IPEACTABIATh JaHHBIE JIa-
OopaTtopHOro ucciefoBanusi B rpadudeckoil (opMe M Ha OCHOBE IMOTYYCHHBIX 3aBUCHUMOCTEH
OIPEIEIATh COOTBETCTBYIOIIME TEPMOJNHAMUYECKUE U KMHETUYECKUE XAPAKTEPUCTUKU XUMMU-
YECKOM CHCTEMBI U XUMHUYECKOT0 IIPOLIECCa; IPOBOJUTH aHAIN3 U KPUTHYECKU OLIEHUBATH MOJTY-
YEeHHBIC SKCIIEPUMEHTAJbHBIC JaHHbIe, 0000maTh U JeiaTb 00OOCHOBAaHHBIE BHIBOJBI Ha 0a3e
MIPOBEAEHHBIX ONBITOB; IPUMEHITh KOHAYKTOMETPUUYECKHE U TOTEHIIMOMETPUYECKUE U3MEPEHUS
JUISL ONPEACTICHUS] TEPMOAMHAMUYECKUX (DYHKIUNA XUMUYECKHX PEaKIMil, KOHCTAHTHI AUCCOLMA-
LMW, TPOU3BEAEHUS pacTBOpUMOCTH, pH pacTBOpOB H T.11.;
Brademwb: KOMILIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOMOB (PM3MUECKOW XMMUU JUIS pele-
HUS KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1a4; HaBbIKaMU OIPEAEIICHUs] COCTOSIHUSI PABHOBECHSI U
CaMOIPOM3BOJILHOTO HANPABJICHUS XUMHUYECKOTO MPOIecca; prueMaMi 00padOTKU MOTyYeHHBIX
ONBITHBIX JTAHHBIX ISl BBISIBJICHHUS M YCTAHOBJIEHUS B3aUMOCBS3€M MEXy TEPMOAMHAMUYECKH-
MU CBOICTBaMHU M (U3NYECKUMU ITapaMeTpaMu MpOIecca; 3HAHUSIMH OCHOBHBIX 3aKOHOB (hU3H-
YECKOM XMMHUHU JJIsl COAEPKATEIbHON HHTEPIPETALIMN TEPMOJAUNHAMUYECKUX PAaCYETOB; KOMILIEK-
COM COBPEMEHHBIX JJIEKTPOXMMHYECKUX METOJOB HCCIEAOBAHUS I ONPEIEICHUs TEPMOINHA-
MUYECKHUX XaPAKTEPUCTHUK IEKTPOJIUTOB U XUMHUUECKUX PEAKIIHI.
3.Kpartkoe coaepxanue TuCUMIIAHBI
XumMuyeckasi TepMOAUHAMUKA. 1-b1i1 U 2-0i 3aKOHBI TepMOJIMHAMUKHU, TTocTynaT [lnanka.

B3aumocBs3b TEmIOTH, pabOThl U U3MEHEHHUS] BHYTPEHHEH 3HEPIMU B IPOLECCAX C YYaCTUEM
U7eanbHOro raza. TermioéMKOCTh TBEPABIX, KUAKUX U ra3000pa3HbIX BEIIECTB. TepMOXUMHUS.
Brrancnenue TemnoBbix 3h()EeKToB XMMUYECKHX PEeaKkuid, IpoIeccoB (a30BBIX NEPEX0I0B, pac-
TBOPEHHUS U JAPYrUX PU3NKO-XUMHUYECKUX TporeccoB. DHeprus ['n66ca u sneprus ['enpmronbua
KaK KpUTEpPHUH HaIlpaBJIEHUs XMMHUYECKOTOo Iporiecca. Pacuér abcontoTHOM 3HTponuu. XUMHUe-
ckoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO PaBHOBECUS M METOJIbI €€ pacyéra U HKCIIepUMEH-
TaJbHOTO ONpenencHus. PaBHOBECHBIM BBIXOJA INPOAYKTA, BIHSHHUE JABJICHUS, TEMIEPATYPHI,
MpUMECH MHEPTHOIO ra3a Ha PaBHOBECHBIN BBIXOJA. YpaBHEHHS M30TepMbl U H300apbl Bant-
[opda. Cratuctuyeckas TepMonmHamuka. Pacuér tepmoamHamuueckux (yHKOumii Ha 0Oase
MIPEACTABICHHUI O CyMME IO COCTOSTHUSM.

da3oBble pABHOBECHS B O/IHOKOMIIOHEHTHBIX cucTemMax. da3oBbie nepexoibl U (azo-
Bas AMAarpaMMa COCTOSIHUS AJI1 OJHOKOMIIOHEHTHBIX cucTeM. TpoliHas Touka. YpaBHeHue Kia-
neiipona-Knaysnyca. 3aBUCMMOCTb /JaBJIEHUSI HACHIIIEHHOTO Mapa OT Temmneparypsl. Onpenene-
HHUE TepMOJMHaMHuecKuX (yHKIMH npouecca (a3oBoro nepexona. Kpurndeckas temneparypa.

Tepmoaunamuyeckasi Teopusi pacteopoB. Kinaccuduxamus pactBopoB. CriocoObl BbI-
pakeHHsI cocTaBa pacTBopa. [lapiuanbHble MOJsIpHBIE BeMUYMHBL. Y paBHeHus [ n66ca-/lorema.
WneanpHble pacTBopbl. TepMonnHaMudeckue GyHKIUU CMEIICHUs IJIs UJEAbHBIX PacTBOPOB,
3akoH Payns. IlpenenbHo-pa30aBieHHbIe pacTBOPSI, 3aKoH [ eHpu. HenneansHble pacTBOpHI, MO-
JIO’KUTEIIbHBIE U OTPUIIATENIbHBIE OTKIIOHEHUS OT 3akoHa Payia. TepMoauHamuyeckoe onucanue
HEHJICAIbHBIX PAaCTBOPOB, aKTUBHOCTh, KOA(PGHUIMEHT akTMBHOCTU. KojuMratuBHble CBOMCTBa
pacTBOpPOB HENETYYMX BELIECTB B JieTyyeM pacTBoputene. Kpuockomnus, 30ymirockonus. Oc-
MOC, OCMOTHYECKOE JIaBJICHUE.

®a3oBble PABHOBECHSI B MHOIOKOMIIOHEHTHBIX CHcTeMaXx. JlMarpaMMbl «JIaBJICHHE-
COCTaB», «TEMIIEpaTypa-CoOCTaBy», «COCTaB I1apa-COCTaB KXUIAKOCTU» I MICAIbHBIX U HEHUZE-
aJTbHBIX pacTBOpPOB. 3akoHBI ['MO6ca-KonoBamosa, Azeorponms. OU3UKO-XUMUYIECKAE OCHOBBI
pas3zieneHuss KUIKUX cMmeced, pekThuukanusg. PU3NKO-XUMUYECKUH M TEPMHUECKUI aHaNu3.
Paznuanpie TUTIBI TUarpaMM TUIaBKOCTH. DBTekTHKA. [IpaBuio ¢a3 u mpaBuio peryara.

PacTBOpBI 3/1eKTPOIUTOB. DnekTpoctatndeckas teopus Jlebas-Xrokkens. Pacuer akTus-

HOCTU U CPEIHUX MOHHBIX KO3()(PUIIMEHTOB aKTUBHOCTH CHUJIBHBIX AJIEKTPOJIUTOB B pa3daBlieH-
HBIX U KOHIICHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHON KOHILICHTPALMH. Y ACNIbHAs U
MOJISIpHAsI 3JIEKTPUYECKHE MPOBOAUMOCTH. CKOpPOCTh IBHKEHHSI M MOJABMXKHOCTH MOHOB. [Ipe-
JIEJIbHBIE MOJIAPHBIE 3JIEKTPOIPOBOAHOCTH HOHOB. 3aKOH HE3aBHCHMOIO [IBUKEHHS HOHOB
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Konbpayma. [IpumeHeHre n3MepeHuil aIeKTpuIecKol IPOBOAUMOCTH JUIsl ONIPEEIICHUS CTelle-
HU U KOHCTAHTBI IUCCOLUAIINHN CIIA0BIX AIEKTPOIHUTOB.

DJIeKTpPOXUMHYecKHe cucTeMbl (Lenu). Bo3HUKHOBEHUE CKauka MOTEHIMAla Ha TPAHULE
pasnena npoBogHukoB | u Il pona. JIBOMHOW 37IEKTPUUYCCKUN CIIOW. DIEKTPOJBIDKYIIAS CHIIA
raJIbBAHUYECKOT'0 3JIEMEHTA, 3JIEKTPOAHBINA NOoTeHIMall. TepMoauHaMuuecKas TEOpHs rajibBaHU-
YeCcKHX sABJICHUH, ypaBHeHHe HepHcera. Dnekrpoxumuyeckast ¢opMa OCHOBHOTO ypaBHEHHUS Tep-
MOJIUHAMUKH, TemneparypHbiid ko dumment IC. Dnexrpoas! | u |l pona, razoBsie 1 OKHUCITH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE MIEKTPOABL. THIIBI ralbBaHUYECKUX DJIEMEHTOB: XMMUYECKHE, KOH-
[IEHTPAIMOHHEIE, C IEPEHOCOM U 0€3 mepeHoca. XUMUYEeCKNEe UCTOYHUKH TOKA, TOTUIMBHBIC dJIe-
MEHTBI.

4.00béM yueOHOH THCHUILIUHBI

B 3aueTHEBIX B akanem.
Bunel yue6HOI paboThI eAUHULAX Yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 8,0 288
AyIUTOPHBIE 3aHSITHS: 0,83 30
Jlexmm (Jlek) 0,22 8

[Tpaktuyeckue 3ansatus (I13) 0,28 10
Jlaboparopusie 3ansTtus (JI3) 0,33 12
CamocrositeabHas padora (CP): 6,92 249
CaMocCTOsTeIbHOE U3YUEHHE PA3/IeTIOB TUCIUTUIMHBI 6,92 249

Bua KoHTpOJIsA: 3a4eT / IK3aMeH 0,25 Ix3ameH (9)

AHHOTanus padoyeil NporpaMMbl JMCHUIIMHBI «AHAJTMTHYECKAs] XUMUS U PU3NKO-
XuMHUeckne MeToabl anajausa» (b1.b11)

1.Heasb qucHUNIMHBbI «AHATUTAYECKAS XUMUS» — OOECIEYUTh MOJHBIM 00beM COBpe-
MEHHBIX 3HaHUH, YMEHUH U HABBIKOB IO OCHOBHBIM TIpYyINIIaM XMMHYECKHUX METO/0B aHAIN3a,
HauboJsee MUPOKO NPUMEHSEMbIX B MPOMBIIUIEHHOCTH U UCCIEN0BATENbCKON padoTe, a Takxke
KOMIIETEHIINH, HEOOXOAMMBIX XUMHUKAM-TEXHOJIOIaM BCeX CIELHabHOCTEH JUIsl pelieHus] KOH-
KPETHBIX 33/1a4 XUMUYECKOT0 aHaJIn3a.

2. B pesyabTare H3y4eHUus1 JMCHUILIMHBI 00y4alOIIUICA 10 NporpaMmMe daxkjaaBpua-
Ta J0JIZKeH: 00J1a/1aTh CJIEAYIOIUMU KOMIIETEHIIUSAMU: CIIOCOOHOCTHIO U TOTOBHOCTBIO HCIIOJb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH B MPOGECCHOHAIBHON AEATEeNbHO-
CTH, IPUMEHSTh METOJbl MAaTEMATUYECKOT0 aHaIN3a U MOJIEIUPOBAaHNUs, TEOPETUYECKOTO U IKC-
nepuMeHTanbHOro uccnenosanus (OI1K-2);
3namb: OCHOBHBIE MOHSTHSI, TEPMHUHBI, METOJbl U MPUEMbI KAYECTBEHHOI'O U KOJIMYECTBEHHOIO
XMMHUYECKOTO aHaJIN3a, TEOPHI0 XUMHUYECKUX U (U3MKO-XUMHUECKUX METOJIOB aHajIu3a, IMpUH-
UMbl pabOThl OCHOBHBIX IPUOOPOB B PU3UKO-XUMHUYECKUX METO/AX;
Ymems: npumeHsaTh NpuoOpeTeHHbIE MPAKTUYECKUE HABBIKU B MPOPECCHOHATIBHON JEATEeNbHO-
CTH JUJIsl pelIeHMs] KOHKPETHBIX 3ajau;
Bnademw: IOHMMaHUEM IIeJIel M aITOPUTMOB XMMUYECKOI0 aHAJIM3a, CIOCO0aMH PElIeHUs aHa-
JUTUYECKUX 3aJ]1a4, OLEHKON BO3MOXKHOCTEHM Ka)/J0ro MEeToJla aHajin3a, OCHOBaMHU METPOJIOTH-
YECKOW OLIEHKH pe3yJIbTaTOB KOJINYECTBEHHOIO XUMHUUYECKOT0 AaHAJIN3a;
Hmemwv npeocmasnenue 0 eTUHON JTOTUKE XUMUYECKOTO aHaIN3a, 0 MHOIO0Opa3uu METO/I0B XHU-
MHUYECKOTO aHAJIM3a U O KOHTPOJIE Ka4yeCcTBa PE3YJIbTaTOB KOJIMYECTBEHHOIO XMMHUYECKOTO aHa-
au3a.
3.Kpartkoe cogepxxanue 1uCUMIIIHHBI

Bgenenue. Ilonstue 06 ananmutuyeckoid xumuu (AX) Kak o cucTeMe 3HaHUI, MO3BO-
JSIOLIEN YyCTaHOBUTH KaYECTBEHHBIN U KOJMYECTBEHHBIN cocTaB BewecTBa. 3agaun AX. AHanu-
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TUYECKUIN CHUTHANT KaK HOCHTEIh KA4eCTBEHHOH M KONWYECTBEHHOU MH(popManuu o0 oO0beKTe
ananu3a. [lonstue o mpobooTOOpe M mpodomoaroroBke OCHOBHBIE TPEOOBaHUS, MPEIAbSBIIsIC-
MbI€ K METOJIaM XMMUYECKOI0 aHajli3a. Y CJIOBHS BBIIOJHEHMS ONpeAeieHUu. AHaIUTHYEeCKas
dbopMma, aHaTUTUYECKHE MPU3HAKU. AHATUTHYECKUE Kiaccu(UKAIMY KaTHOHOB U aHMOHOB. Cuc-
TeMaTU4ecKuid M JpoOHbI aHamu3. COBpeMEHHbIE METOJbl MJICHTH(UKALUU 3IEMEHTOB U CO-
eauHeHui. OpraHnyecKkre aHAIMTUYECKHE PEareHThl B AHAJIN3€ HEOPIraHMYECKUX BEIIECTB.

PaBHOBecus B aHAIUTUYECKUX FOMOT€HHBIX U FE€TEPOreHHBIX cucTteMax. OCHOBHBIE THUIIBI
peakumii, npuMeHsieMbiIX B AX  (KHCIOTHO-OCHOBHOE B3aMMOJICHCTBHE, OKHCJICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanne paBHOBECHS aHATUTHUECKUX
peakuil ¢ MOMOIIBI0 KOHCTAHT paBHOBECHs. YUeT MOOOYHBIX peaklMid ¢ MOMOINBIO amnmnapara
YCIIOBHBIX KOHCTaHT paBHOBecHs. Vcnonab30BaHUE YCIOBHBIX KOHCTAHT PaBHOBECHS ISl ONTH-
MHU3alUU aHAIUTHYECKUX PEAKLMI U MPAKTUYECKUX YCIOBHM MX BBITOJIHEHHUS.

OCHOBBI METOJIOB KOJIMYECTBEHHOTO XMMHUYECKOr0 aHajn3a. MeTo/bl KOJINYECTBEHHOIO
aHanuza. TpeOoBaHUs, MPeIbsABIsEMble K XUMHUUYECKUM PEAKIUSAM, HCIOIb3yEeMbIM B XHMUYe-
CKOM aHajiu3e. OTallbl KOJWYECTBEHHOIo aHain3a. [loHsATHE O IpaBUMETpPUYECKOM aHAIU3E.
Teopernueckre OCHOBBI TUTPUMETPUYECKOTO aHaiu3a. [IpuemMsl TuTpoBanus. Pacuersl B TUTpH-
metpun. ['paduaeckoe oToOpakenue mpouecca TUTpoBaHus. CKauOK TUTPOBAHHS, TOYKA SKBH-
BAJICHTHOCTH, KOHEYHAsi TOUYKa TUTpoBaHMs. [lepBUuHbIE U BTOPUYHBIE CTaHAAPTHl. MeToa KH-
CJIOTHO-OCHOBHOT'O TUTpOBaHUs. BbIOOp KHCIOTHO-OCHOBHOIO MHAuKaropa. [Ipumeps! omnpene-
neHuid.  Meroapl  OKHMCIMTEIbHO-BOCCTAHOBUTEIBHOTO  TUTpPOBaHUS.  OKHUCIMTENBHO-
BOCCTAHOBUTEIbHBIN MOTEHIHAL. PaKTOPBI, BIMSIONINE HA €ro BeIMYMHYy. Y paBHeHne HepHcra.
Iepmanranaromerpus. Mogomerpus. OnTUMU3aIMs yCIOBHi onpeneneHus. MeToj KOMILIeK-
COHOMETPHUYECKOTO TUTpOoBaHHs. OCOOCHHOCTH PEaKIuii KOMILIEKCOOOpa3oBaHusl (XeraTooopa-
30BaHus1) HOHOB MeTaioB ¢ DJITA. Bbibop onTUManbHBIX YCIOBUNH KOMILUIEKCOHOMETPUYECKO-
ro TUTpoBaHus. TUTpoBaHHE 1O METOQY OCaXJeHus. MeTposoruueckas OLEHKa pe3yJbTaToB
aHanuza. MIHIMKaTOpHbIE U MHCTPYMEHTAIbHBIE CIIOCOOBI YCTAHOBIIEHUSI TOYEK IKBHUBAJICHTHO-
CTH.

Benenue B (u3nKo-XxMMHUECKHUE (MHCTPYMEHTAIBHBIE) METOJbl XUMUYECKOTO aHAJIN3a
(UMXA-OXMA). Knaccudukanus (HU3NKO-XUMHYSCKHX METOIOB aHain3a. AHAJIMTUYCCKHIA
CUTHAN Kak uH(popMaThBHas (PYHKIHS COCTaBa BellecTBA. MeToabl KOJUYECTBEHHBIX H3Mepe-
Hull B ®XMA, ux xapakTepucThka. AHATUTHUYECKHE U METPOJIOIMYECKUE XapaKTEPUCTUKH Me-
TOJUK omnpenenenus. CrnekTpanbHble MeTOIbl aHau3a. Kinaccuukaius crekTpaabHbIX METOJI0B
aHaJIM3a, MMOJIy4eHHE XUMHMKO-aHAIUTHUECKON MHQOpMAaIUK NPU B3aUMOJAECUCTBUU AJIEKTpoOMar-
HUTHOTO HM3JIy4EHHUS C BEIECTBOM. ATOMHO-DMHCCHOHHBIM CHEKTPaJIbHBIN aHaan3. ATOMHO-
AMHUCCHOHHAsl (OTOMETPHUS IUIaMEHU. ATOMHO-aOCOpOLMOHHAs crieKTpodoTomeTpus. Moseky-
nspHasg cnekrpockonus. [loHATHE 0 METOAAX ONTHYECKON MOJEKYJISPHON CIIEKTPOCKOCKOIIHH.
CrnexrpodoromeTpuyeckuii U (OTONIOMUHECIIEHTHBIN aHanu3. TypOuaumerpuueckuili u Hede-
JIOMETPUYECKUI METO/IbI AaHAIN3A.

OnekTpoxumuueckue Metonsl aHanuza (OXMA). Knaccudukamus merogo OXMA.
TpeboBaHMs K XUMHUUECKUM U 3JIEKTPOXUMHUUYECKHM peakiusam, npumenseMbiM B DXMA. Knac-
cuuKalysg UCHOJB3YeMBbIX 3J1eKTposioB. Konaykromerpus. OOmias XapakTepucTHKa METO/a.
[ToreHnnomeTpuss 1 MOHOMETPUSA. MeTOABI KOJIMYECTBEHHBIX ONPENEICHUN U YCIOBUS UX MPH-
MeHeHHs. BonbrammnepomMeTpus: Kiaccuuyeckas mnosissporpadusi, aMrnepoMeTpuueckoe TUTpOBa-
Hue. KynoHomeTpus: npsiMasi KyJIOHOMETPHUS M KyJOHOMETPUUECKOE TUTPOBAHUE. DJIEKTpOrpa-
BUMETPUUECKUN aHAIN3. XpoMaTorpaguueckue MeTo bl aHanu3a. Kinaccudukanus MeTonoB no
XapakTepy HEMOJIBMKHON U MOABMKHON (ha3, M0 MEXaHU3MY pa3JesieHus], 10 TEXHUKE BBITOJHe-
Hus. TeopeTnueckre OCHOBBI XpomaTorpaduueckoro pasgeneHus. [lapamerpsl xpomaTtorpadu-
4yecKoro nuka. OnTuMu3aIys MporeccoB XpoMaTorpaguueckoro pasjaeneHus. ['a30kuaKocTHas
xpomarorpadus. O6mas xapakrepuctuka Metoga. OcoO0eHHOCTH BBICOKOA((HEKTUBHON KHUIAKO-
cTHOI xpoMaTorpaduu. Pactipenenurensnas 6ymaxknas xpomarorpagus. I'enb-xpomarorpadus.
MOHOOOMEHHAasl U HOHHAs Xpomartorpadusi.
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0030p COBpeMEHHBIX WHCTPYMEHTAIBHBIX METOJIOB XUMHUYECKOro aHanu3a. [loHsTue 00 ux aB-
TOMAaTHU3aIUH.
4.00bEM y4eOHOM JUCHUNIMHBI

B 3a4eTHBIX B akapgem.
Bunbi yueOHoii padoThI eMHULAX Yacax
O0miasi TPy10€eMKOCTh JUCHHUILIMHBI 0 YI4e0HOMY IJIAHY 5,0 180
AyNIUTOpHBIE 3aHATHUS: 0,44 16
Jlextmu (Jlek) 0,17 6
IpakTrueckue 3austus (I13) 0 0
Jlabopatopusie 3ausatus (J13) 0,28 10
CamocrostenbHas padora (CP): 4,44 160
CaMocTosTeNIbHOE U3YUYCHUE Pa3/IeiOB TUCIUILTHHBI 4,44 160
Bun xoHTpoOss: 3a4eT / 3k3amMeH 0,11 Hud. 3aver
(4)

AuHoTanus padoyeii mporpaMmmepl aucuiuinabl «Kosutonanas xumus» (b1.512)
1.llenbr0 AUCHUIIIMHBI SBJISETCS O3HAKOMJICHHE CTYJIEHTOB C OCHOBaMHU TEPMOJAMHA-
MHUKH TIOBEPXHOCTHBIX SIBICHUM, CIIOCOOAMHU TOJIYYCHHS] M BaXKHEHIIMMHU CBOMCTBAMU M C-
MIEPCHBIX CUCTEM.

OCHOBHBIMU 3a7ja4aMH JUCHUIUINHBI SIBJISETCS PACCMOTPEHUE OCOOCHHOCTEH MOBEPXHOCT-
HBIX CJIO€B, UX TEPMOJUHAMHYECKUX CBOWCTB, aJl€3UU, CMAaYMBaHUs, acOpPOLUU, dIEKTPHUE-
CKHX SIBJICHUU Ha MOBEPXHOCTHU. BO BTOpOIl yacTu Kypca OCHOBHOE BHUMAaHUE YICISICTCS KUHeE-
TUYECKUM U ONTHYECKUM CBOMCTBAM JUCIEPCHBIX CUCTEM, BOIPOCAM arperaTiBHON U CEIUMEH-
TAllUOHHON YCTOMYMBOCTH, KWHETHUKE KOATyJISIIMU, CTPYKTYPOOOpPa30BAaHHUIO M CTPYKTYpPHO-
MEXaHUYECKUM CBOMCTBaM JTUCHEPCHBIX cUcTeM. PaccMaTpuBarOTCs TakKe BOIMPOCHI MOTYUYESHHS
Y CBOMCTBA KOHKPETHBIX IUCIIEPCHBIX CUCTEM.

2. B pe3yabTare n3y4eHus JUCHUIIMHBI 00y4alOIMICA 110 MporpamMme 0axkJjaaBpua-

Ta J0JIKeH: 00J1aaTh CICAYIONMMUA KOMIIETCHIIUSIMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO HUCTIOJb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIHILIUH B MPO(ecCHOHANBHOM J1eATenbHO-
CTH, IPUMEHSTh METOJIbI MATEMAaTUYECKOTO aHAJIM3a U MOJICTUPOBAHUS, TEOPETUUECKOTO U IKC-
nepuMeHTaabHoro uccienosanus (OIMK-2);
3Hamb: OCHOBHBIE TIOHSTUS U COOTHOIICHHS TEPMOIMHAMUKY IMOBEPXHOCTHBIX SIBIIEHUH (TEPMO-
JMHAMHUKa TOBEPXHOCTHOTO CJOs; aAre3usi, CMauyMBaHWE M paCTEKaHUE >KUAKOCTEH; aucmepc-
HOCTh ¥ TEPMOJMHAMUYECKHUE CBOMCTBA TEN; afCcopOIMs ra30B U MapoB, aacopOIns U3 pacTBO-
POB); OCHOBHBIE METOJbI IMOJIYYCHHUS NUCIEPCHBIX CHCTEM; OCHOBHBIE CBOMCTBA JIMCIIEPCHBIX
cucteM (DJIEKTPOMOBEPXHOCTHBIE CBOMCTBA; KHHETUYECKUE W ONTUYECKHE CBOWCTBA; CBOWMCTBA
pPacTBOPOB KOJUIOMJHBIX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB); OCHOBHBIE MOHSATUS U COOTHOIIIE-
HUS TEOPHUM arperaTMBHOM YCTOMYMBOCTU U KOATYJSIHUH JTUOGOOHBIX JAUCIIEPCHBIX CUCTEM; OC-
HOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpPa30BaHUs U PEOIOTUYECKUE CBOMCTBA TUCIIEPCHBIX CHC-
TEM;
Ymems: mpoBOANTE pacyeThl C UCTIOIB30BAHUEM OCHOBHBIX COOTHOIIEHU TEPMOJUHAMUKHU TO-
BEPXHOCTHBIX SIBJICHUH U pacueThl OCHOBHBIX XapaKTEPUCTUK TUCIIEPCHBIX CUCTEM;
Braoemw: meTogamu u3MepeHUs: MOBEPXHOCTHOTO HATSKEHUS, KPaeBOTO YIJia, BEIMYUHBI al-
COpOIIMU U yIETbHON MOBEPXHOCTH, BA3KOCTH, KPUTHUYECKOM KOHIICHTPAIIMU MUIIEI000pa3oBa-
HUA, JIEKTPOKMHETHYECKOr0 IMOTEHLMaaa; METOJaMU IPOBEACHUS JUCIEPCHOHHOIO aHaIu3a,
CHHTE3a JIUCTIEPCHBIX CUCTEM U OIIEHKH UX arperaTUBHON yCTOWYMBOCTH.
3.Kparkoe conep:kanue THCHUNTHHBI
1. Ilpeomem u npuznaku 00veKmoe8 KoJ110UOHOU XUMUU

Konnougnas Xxumusi - Hayka O MOBEPXHOCTHBIX SBJICHHUSIX M JUCHEPCHBIX cuctemax. Oc-
HOBHBIE TPU3HAKU JTUCIEPCHBIX CHUCTEM - TE€TEPOT€HHOCTh M JIUCIIEPCHOCTH; MOBEPXHOCTHAS
DHEPrusl; KOJINYECTBEHHBIE XapaKTEPUCTUKU qucrepcHocTH. Kiaccudukanus AUCIepCHBIX CHC-
TEM.
2. Tepmoounamuka no6epxXxHoCHHBIX A6/1CHU
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OO0mast XapaKTeprCTUKa MMOBEPXHOCTHOM 3Heprun. [loBepXHOCTHOE HaTsDKEHHE. YpaBHe-
Hue ['mO6ca-I'enpbmrosbiia sl BHYTPEHHEH yIEIbHON MOBEPXHOCTHOM dHEpruu (MOJTHOU ITO-
BEPXHOCTHOM SHEPTUH).

Meton u30siTKOB ['H06Cca. dyHaameHTanpHOE aacopOunonHoe ypaBHenue ['muoo6ca. Yact-
HOe BbIpakeHue ypaBHeHHsi ['n606ca. IloBepXHOCTHO-aKTUBHBIC M TOBEPXHOCTHO-UHAKTHBHBIC
BElIEeCTBA.

Anresus u xore3usi. YpasHenue Jronpe st pabotsl aare3un. CmaunBanue, 3akoH KOHra.
VYpasuenue [ronpe-lOnra. Pacrekanue xuakocteit, kodhdumueHT pactekanus mo ['apkuHCy.
Oddext Mapanronu, npaBuio AHTOHOBA.

[TpaBuiio a3z I'mb0ca u aucnepcHocTs. BinsHue KpUBU3HBI TOBEPXHOCTH HAa BHYTPEHHEE
nasnenue ten (ypaBuenue Jlamnaca). Kanunnspasie sBinenusi. YpaBuenue KenbBuna. BriusHue
JUCIIEPCHOCTH HA PACTBOPUMOCTh, KOHCTAHTY PAaBHOBECHSI XUMHUUECKON peaklUu, TEMIIEpaTypy
dazoBoro mepexoya.

MeTtoapl OTyueHUsT TUCHIEPCHBIX cucTeM. Y paBHeHue PeOunaepa st paboThl AucHepru-
poBanus. Ddpdext Pebunaepa. 'omoreHnas u rereporennasi KonaeHcanus. Jueprust ' m60ca o0-
pa3oBaHus 3apobiiia HOBOM (a3el. Kunetnka o6pazoBanust HOBOH (ha3zbl.

3. Aocopoyuonnsie pagnogecus

[Tpupona ancopOIMOHHBIX CHII. AZICOPOIHS ra30B U MapOB HA OJHOPOIHON MOBEPXHOCTH.
3akoH ['enpu. Mogens u ypaBHenue Jlenrmiopa. Teopust nmonuMoiieKymsipHoil agcopouuun bpy-
Haydpa, Ommera, Temnepa (BOT). Onpenenenue ynenbHoi moBepxHocTH MeToaoM bOT.

AncopOryst ra30B M IapoB Ha MOPUCTHIX MaTepuanax. Kinaccupukanus nop no JlyOoununy.
Teopust KanuUIIpHOM KOHIeHcaMK. PacueT nunTerpaibHoi u quddepeHnnaibHol KPUBBIX pac-
npeJieieHust 00beMa Iop Mo pa3MepaMm.

Ancopbuusi Ha MUKpONOpUCTBIX Martepuanax. [lotenuuansHas teopus [lomsnu. Xapak-
TepucTHYEeCKast KpuBasi ajcopouuu. O0o0eHHOe ypaBHeHHe Teopun J[yOnHnHA 00beMHOTO 3a-
MOJIHEHUSI MUKPOIIOp, ypaBHeHHe [lyOunuHa - Panymikesuya.

AncopOrusi MOBEpXHOCTHO-aKTUBHBIX BemlecTB. [Ipasmio Jroxno - TpayOe. 3aBUCHMOCTD
MOBEPXHOCTHOTO HATSHKEHHS OT cocTaBa pacTBopa. YpaBHeHue llIumikoBckoro. YpaBHeHus co-
CTOSIHMSI Ta3000pa3HbIX MOBEPXHOCTHBIX (aCOPOLMOHHBIX) IUIEHOK. Beckl JIenrmiopa.

4. dnekmpuueckue a61eHUA HA NOBEPXHOCHU

Mexanusmbl 00pazoBaHus JBoiHOrO 3nekTpudeckoro ciuos (JA2C). YpaBuenus Jlunnma-
Ha. DnekTpokanwuispHsle kpuble. Teopun crpoenus JII9C. Pemenue ypaBnenus Ilyaccona-
bonbumana g qudysnoit yactu JI9C. 1D3C no teopuu LlltepHa, nepesapsiika MOBEpXHOCTH.

ONEeKTPOKUHETUYECKHE SIBICHUS, IEKTPOKMHETHYECKUI MmoTeHuan. YpaBHeHue ['enbm-
roJibi1a-CMOIIyXOBCKOTO JJIs 3JIEKTPOOCMOcCa U dIeKTpodopesa.

5. Kunemuueckue ceoiicmea oucnepcHulx cucmem

CBs13b CKOPOCTH OCaXJAECHMSI YACTHI] C UX pa3MepoM. YciaoBus cobmoeHus 3akoHa Cro-
kca. CelMMEHTAlMOHHBIA aHAJIN3 MOJUANCIEPCHBIX cucTeM. KpuBble pactipeenieHus yacTUll 1o
pazmepam. [Ipupoga OpoyHOBCKOro nBHKeHUs. 3akoH DiHIITeHa - CMomyxoBckoro. Cnenct-
BUS U3 TEOPUU OPOYHOBCKOTo ABIMKeHUs. CeuMeHTallnOHHO-11M((y3MOHHOE paBHOBECHE, TUII-
COMETPUYECKUI 3aKOH.

6. Acpezamuenan ycmouuugocms u KOA2yaauyus OUCnNEPCHbIX CUCHIEM

CenuMmeHTallMOHHAs U arperaTUBHas YCTOWYMBOCTU cucTeM. JInoguibHble U 110pOOHbIE
cucrembl. Kputepuit muodpmisnoctu no Pebunaepy-Llykuny. JInopuibHble 1ucnepcHble CUC-
tembl. Kimaccndukanus moBepXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMUKA W MEXaHW3M MH-
nemooopazoBanus. Ctpoenne munemnn ITAB. Comobunuzanus. Kputuueckas KOHIEHTpauus
MULEII000pa30BaHUs, METOIbI €€ ONPEICTCHHUS.

JInopoOHbIe nucnepcHble cucTeMbl. DaKTOPBl YCTOWYMBOCTH JIMO(POOHBIX cucTeM. bricT-
pas u MeasieHHas koaryssius. Kunetruka koarynsauuu mno CMoOJIyXoBCKOMY. 3aBUCMMOCTD YHUCIIA
YaCTHI] Pa3HOTO MOpsiiKa OT BpeMeHu. OCHOBHBIE MoiokeHust Teopun lepsruna, Jlanaay, dep-
Bes, OBepOeka ([JJIDO). PacknuanBaroiiee naBjieHne U ero cocrapsitonue. OOmiee ypaBHEHNE
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JUISL DHEPTUU B3aUMOJICUCTBUS AUCIEPCHBIX YacTull. [loTeHInanbHble KpUBbIE B3aUMOIEHCTBUS
yactull. HeliTpanu3zanumonHas v KoHIeHTpamoHHas koarymnsuus. [Tpasuno [lyneie-I"apau.
7. Cmpykmypooopazoeanue u CmMpyKmMypHO-MeXAHUYEeCKUe CEOICHEa OUCNEPCHBIX CUC-
mem

Tunel cTpyKTYp, 00pa3yrommxcs B AUCIEPCHBIX CUCTEMax. B3amMOCBsI3b MEXIY BHUIOM
MOTEHIIMAIBHOM KpHBO# B3aumojiericTBusl yactuil (mo Teopuu JJIDO) u TUIIOM BO3HHMKAIOIIHUX
cTpyKTyp. KoarynsinoHHO-TUKCOTPOITHBIE U KOHJEHCAIMOHHO-KPUCTAIUIU3AI[MOHHBIE CTPYKTY-
pbl. Peosiornueckuii MeTo 1 uCCaeI0BaHusl AUCIIEPCHBIX cucTeM. OCHOBHBIE TTOHATHS U UCalb-
HBIE 3aKOHBI peosoruu. MoaenupoBaHue peoIorn4eCKuX CBOMCTB Tell.

Knaccudukanusi 1ucriepcHbIX CHUCTEM IO CTPYKTYPHO-MEXaHWYECKUM CBOWCTBaM. Bss-
KOCTb HJIKMX arperaTUBHO YCTOMUYMBBIX JAUCIEPCHBIX CUCTEM. Y paBHEHUs OiiHiuTelHa, [llTay-
nuHrepa, Mapka - XayBuHKa. Peosornueckue CBOMCTBA CTPYKTYPUPOBAHHBIX KHUIKOOOPA3HBIX U
TBEPA000Pa3HBIX CUCTEM.

4.00béM u3yyaemMoil TMCHUIJIHHBI

B 3aueTHbBIX B akanem.
Bunet yueGHOI paboThI eAMHUIIAX yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 5,0 180
AyJAUTOPHBIE 3aHATHUS: 0,44 16
Jlexmum (Jlek) 0,22 8
JlabopaTtopusie 3anstus (JI3) 0,22 8
CamocrositesbHasi padora (CP): 4,31 155
CamocTosiTeIbHOE U3YUYCHHUE PA3IeTIOB AUCIIUILIMHBI 4,31 155
Bua KoHTpOJIsA: 3a4eT / IK3aMeH 0,25 Ix3ameH (9)

AHHOTAIHs padoyeit mporpaMmbl JucHunHbl « An:kenepuas rpadpuka» (b1.513)
1.IHeqp AMCHUIUIMHBI — Pa3BUTHE U COBEPLIEHCTBOBAHHE MPOCTPAHCTBEHHOI'O IMpE[-
CTaBJICHUsI M BOOOPaKEHUS, HABBIKOB KOHCTPYKTHBHO-T€OMETPUYECKOIO MBIIUIEHUS, CIOCO0-
HOCTH K aHaJM3y U CHUHTE3Yy IMPOCTPAHCTBEHHBIX MPEJCTaBICHUNA HA OCHOBE rpapMuecKux Mo-
JIeJIel TPOCTPAHCTBA, IPAKTUUECKH PEATTU3YEMBIX B BUJE YEPTEKEN.

OcHoBHasl 11eJ1b U3y4EHHS] MAIIMHOCTPOUTENILHOTO YepUEHUs — IPpUOOpEeTeHe 3HaHUI U
BbIpa0OTKa HaBBIKOB, HEOOXOAUMBIX CTYAECHTAM JUIs BBIOJHEHUS M YTEHHsI TEXHUYECKUX dep-
TEKEW, BBINOJHEHUS ICKH30B JETajed, COCTABJICHHUS KOHCTPYKTOPCKOW W TEXHOJIOTMYECKOMN
JIOKYMEHTAallMu B COOTBETCTBMHU cO ctaHfapramu ECK/I.

OcHoOBHasl 11eJIb U3yYEHHUsI OCHOB KOMITBIOTEPHOW IpauKy — OCHAILIEHUE CTYJEHTOB CO-
BPEMEHHBIMU CPEJICTBAMH CO3/IaHUSI KOHCTPYKTOPCKOM U TEXHOJIOTMYECKON TOKYMEHTAIIUH.

2. B pesyabrare M3y4eHHsl JMCHMILIMHBI 00y4YaIOIIMICH MO NMporpaMme 0akaJjaB-
puaTa J10JzKeH: 00J1a1aTh ClIeNyIOIMMH KOMIIETEHIIUSIMU: CIIOCOOHOCTBIO K CaMOOPraHU3aluu
u camooOpazoBanuo (OK-7); crocCOOHOCTHIO M TOTOBHOCTBIO HCIOJIB30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUILINH B IPO(ECCHOHATIBLHON e TEIbHOCTH, IPUMEHSITh METO/IbI Ma-
TEMaTHYECKOI0 aHAJIN3a U MOJEIUPOBAHMSI, TEOPETUYECKOTO U IKCIIEPUMEHTAIIBHOTO UCCIIEN0-
Banus (OITK-2);
3uamu: cnocodbl 0TOOpaKEHHs MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH; TMpaBWJIA U YCIOBHO-
CTH TIpU BBIMOJTHEHUU YEepPTEKEW; BUJIbI U3IETUI U KOHCTPYKTOPCKHX JOKYMEHTOB; Ha YpPOBHE
NPEJCTaBICHUS XapaKTEePUCTUKU (POPMBI U TIOBEPXHOCTH U3ENNUH;

Ymempw: BBINONHATH M YUTATh YEPTEKU TEXHUUECKHUX H3JEIHI C y4eTOM AEMCTBYIOUIMX CTaH-
JIapTOB; BBINOJHATh U YUTaTh CXEMbI TEXHOJIOIMYECKHUX IIPOLIECCOB; HCIOJb30BaTh CPEACTBA
KOMIIBIOTEPHOM TpaduKU U1 U3TOTOBIICHUS YepPTEkKeEH.
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Bradems: criocobamMu u mpueMamMu M300paXXeHHs IMPEIMETOB Ha IUIOCKOCTH; Trpaduueckon
cucreMont «Kommacy.
Kparkoe cogepxanue 1 CHMIIMHBI
BBenenue. IIpenver u meTonbl nHkeHepHou rpaduku. Kparkue ncropuueckue cBeneHUs. 3a-
Jlauu ¥ MECTO Kypca B MTOJATOTOBKE 0aKalaBpa TEXHUKU U TEXHOJIOTHH.
Mooynw 1. H30enua u Koncmpykmopckue 00KymMeHmbl.
1.1. Buabl u3nenii U KOHCTPYKTOPCKHX J0KYMEHTOB.
Bunbr u3nenuii mo 'OCT: netanp, cOopouHas eMHUIA, KOMILIEKC, KOMIUICKT. BHIbI KOHCTPYK-
TOPCKUX JIOKYMEHTOB: YEPTEX JETaH, COOPOUHBINA YepTexk, YepTex 0oOLiero Buaa, crernuduka-
nus, cxema. [udpel KOHCTPYKTOPCKUX AOKYMEHTOB. KpaTkue cBeieHHs O CTPOUTENBHBIX Yep-
Texax.
1.2. Pe3p00BBIC H3eJIMA U COeANHEHHUS.
Pe3n0bl: 00pa3zoBanue, knaccudukanms, n3odpaxkeHne u 00603HaueHue Ha deptexe. CtaHmapT-
Hble pe3b0oBbIe U3nenus. Onpenenenue pe3pObl uzmMepeHrueM. CoenuHeHHs AeTaneil 601ToM u
mnuibkoi. Pe3rOoBbie TpyOHBIE coennHeHus. LlankoBbie coeTMHEeHNS.
1.3. DcKkm3bl U TeXHUYECKHE PUCYHKH JIeTaJIel.
[TocnenoBaTenbHOCTD BBIIOJHEHUS M300paKEHUH JeTau: BBHIOOp TIIABHOTO M300pa)KECHHS; OI-
peneneHre HeOOXOAUMOT0 KOJIMYECTBa M300paKeHU; MOATOTOBKA IMOJI YepTexka K u3o0paxe-
HUIO JeTa; U300pa’keHUE OCHOBHBIX BHEIIHUX U BHYTPEHHUX ouepTaHuil netanu. OOmep ne-
TaJM MPH BBIMIOJIHEHUU €€ ICKu3a ¢ HaTypbl. OopmiieHne yepTekeld U 3cku30B jneranei. [Ipa-
BUJIA BBITTOJIHEHUS U 0pOPMIICHHUSI TEXHUUECKUX PUCYHKOB. O003HAUEHHSI MAaTEpHAIIOB.
1.4. YepTe:xxu cOOPOYHBIX eHHMIL.
[IpaBuna BbIMONHEHUS W OQOPMIICHHSI COOPOYHOTO YepTeka: BBHIOOP TIABHOTO M300pasKeHHS,
ompezieNieHue KOJIMYecTBa M300paKeHUI, HAHECEHHE HOMEPOB IMO3UIIUN, HAHECEHUE Pa3MEpOB
(raGapuTHBIC, YCTAaHOBOYHBIC, MPUCOCAMHHUTEIIbHBIC, JKCIUTyaTaluoHHbIe). Crerudukaiusi.
[TpaBuiia BeIMOIHEHHS U OPOPMIICHUS YepTexka 00I1Iero Bua.
Mooyns 2. Coedunenusn oemaneii.
2.1. Cxembl.
Knaccugukamus cxem mo Buaam u tunam. O6o3HadeHue cxeMm. lIpaBuia BBIOTHEHUS CTPYK-
TYPHBIX U MPUHIUITHAIBHBIX TEXHOJIOTHUECKUX cXeM. CXeMbI pacroOKeHHUs.
2.2. U300pakeHust coeqUHEeHMIl 1eTaeil.
Onannesble coeauHenus. lllnuneBble u mmnoHouHele coeanHeHus. CoequHeHUs WTHPTOM U
mmMHTOM. HepasbeMmHble coeMHEHMs JeTalieli: cBapka, Naiika, CKJIeMBaHUE, OOBalbIIOBKa,
pa3BaJbIOBKA, COEANHEHNE 3aKJICTIKOM.
2.3. Apmatypa Tpy0onpoBoi0B.
Knaccudukanus apmarypsl TpyOOIpOBOIOB MO Ha3HAYEHUIO, IO TUIY MEPEKPHITHS MOTOKA pa-
0oueil cpefpl, MO croco0y NMPUCOEINHEHUS K TPYOOIIPOBOY, [0 CIOCO0Y repMeTH3aluy I H-
JETISL.
Mooynw 3. Uepmedsricu coOopounvix eOuHuy. Inemennovt KOMRbIOMEPHOU pagduku.
3.1. 'eomeTpryecKkHne XapaKTepUCTUKHU (POPMBI M MOBEPXHOCTH U3CJIHH.
Pa3mepsl, npaBuia ux HaHeceHUs Ha yepTexe. PazMepsl UCIIONHUTENbHBIE U CIIPaBOYHBIE, rada-
PUTHBIE, KOOPAVMHUPYIOIIME U YacTHbIE. ba3bl M3MEpPUTENBHBIE, KOHCTPYKTOPCKHE, TEXHOIOTHU-
yeckue, BcriomoratenbHble. Hanecenue pasmepoB ot 6a3. IIpenenbHble OTKIOHEHHS pa3MepoB
IJIAJKUX TIOBEPXHOCTEH, JOMYyCKH, Mocaaku. Jlomycku u mocajku st aetaneit ¢ pespooi. Ille-
POXOBAaTOCTh MOBEPXHOCTEH neTalied, mapaMeTphbl LIEPOXOBATOCTH, MPaBHJIa HAaHECEHHs IMapa-
METPOB IIEPOXOBATOCTH IMOBEPXHOCTEH Ha yepTexe. [IpenenbHble oTKIOHEHUS (POPMBI U paciio-
JIOKEHUSI.
3.2. JletaqmpoBaHue YepTe:keil COOPOYHBIX eIMHMIL.
[IpaBuna peramupoBaHusi YepTeKeld COOPOUHBIX €AWHUI]. BhIMOTHEHWE YepTex el M TeXHHUE-
CKHX PUCYHKOB JIETaJIEH.

3.3. DiieMeHTbI KOMIIbIOTEPHOI rpaguKH.
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KommnbrotepHas rpaduka u pemnraeMsle €0 3agauu. 'paduyeckre oObEKTh, IPUMUTHBEI, aTPU-
OyTbl, cuHTe3 u300paxeHus. [IpencraBieHre BUACOMHPOPMALUU U €€ MAIMHHAs IeHEpalus.
CoBpeMeHHbIE CTaHAApTHl KOMIIBIOTEPHON IpaduKy, Tpaguueckue s3bIku U Metadaiinbl. Peanu-
3alusl anmnapaTHbIX MoOJyned rpaduueckoi cucreMbl. OCHOBHbIE TpaMuecKue alropuTMbl Ha
IUIOCKOCTH | B ipocTpancTie. [Iporpammubie rpaduiyeckue CHCTEMBbl M UX IPUMEHEHHE.
4.00beM H3yyaeMo THCUUTIHHBI

B 3aueTHEBIX B akanem.
Buabl yue6HOI paboThl €IMHHLIAX yacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IIAHY 4.0 144
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexm (Jlek) 0,17 6
[IpakTuueckue 3ansatus (113) 0,14 3)
JlaGopaTtopusie 3ansatus (JI3) 0,14 5
CamocrositesasHas padora (CP): 3,44 124
CamocTosiTeIbHOC U3YUCHHE Pa3/IeNIOB AUCITUTIINHBI 3,44 124
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 0,12 JAud. 3auer
(4)
AHHOTaIUs padoyeil MPOrpaMMbl JUCHUILIMHBI «be30MacHOCTD KU3HeNeATETbHOCTH
(b1.b14)

1.Heab0 qucuumiuHbl «be30mMacHOCTh KU3HEAEATEIBHOCTHY - (HOPMHUpPOBAHHE IPO-
(dbeccuoHaNbHOM KYJIBTYphl 0€30MacHOCTH, MOJ KOTOPOW MOHMMAETCS TOTOBHOCTh U CIOCOO-
HOCTb JIMYHOCTHU HMCIOJIH30BaTh B MPO(ecCHOHATBEHON AesITeNbHOCTH TPUOOPETEHHYIO COBOKYTI-
HOCTbh 3HAHWI, YMEHU U HABBIKOB I 0OecrieueHus: 6e30macHocTd B cepe npodeccnoHaIbHON
NESTENIbHOCTH, XapakTepa MbIIUICHUS U IEHHOCTHBIX OPHEHTAIlUui, MpHU KOTOPBIX BOMPOCHI
0€30MMacHOCTH pacCMaTPUBAIOTCS B KAUECTBE IPUOPUTETA.

2. B pesyabTare H3y4eHHs JUCHUILIMHBLI 00y4alOIIUiicss M0 MporpamMMe 0aKajiab-
pHAaTa J0JKeH: 00JalaTh CISAYIOIUMH KOMIIETEHLUAMHU: TOTOBHOCTBIO MOJIb30BAThCs OCHOB-
HBIMH METOJ[aMHU 3aIIUTHl TPOU3BOICTBEHHOTO MIEPCOHAA M HACETICHUS OT BO3MOXKHBIX TTOCIIE/I-
CTBHI aBapuii, kKatacTpod, cTuxuitHbix O0eacTBuit (OK-9), ciocOOGHOCTHIO K CaMOOpTraHU3aIuy 1
camooOpa3oBanuto (OK-7); moOHUMaHUEM POJIU OXPaHbl OKPYKAFOIICH CPE/Ibl ¥ PAIHOHATIBHOTO
HPUPOIONONB30BAHUS U JUIS pa3BUTUsl U coxpaHeHus IuBumiuzanun (OK-12); crocoOHOCTHIO
paboTtaTh B KOMaH/Ie, TOJCPAHTHO BOCIIPHHUMAsSI COIMAIbHbBIC U KyIbTypHbIe pazmuuus (OK-6);
BJIaJICHUEM OCHOBHBIMH METOJaMM 3alllUThl MPOU3BOACTBEHHOI'O IEpCcOHAlla U HACEJIeHHs OT
BO3MOJXKHBIX TIOCIIE/ICTBHIA aBapuii, Karactpod, ctuxuitHeix 6encteuii (OI1K-6).
3namv: OCHOBHBIE TEXHOC(EpPHBIE OINACHOCTH, MX CBONCTBA M XapaKTEPUCTHKH, XapakTep
BO3/ICHCTBUS BPEIHBIX M OMNMACHBIX (PAaKTOPOB HA YEJIOBEKA M TPHPOTHYIO CpEIy, METOIBI
3aLUTHI OT HUX IPUMEHUTEIBHO K cdepe cBoeil MpodhecCHOHaIbHON AesITeNbHOCTH;

Ymems: naeHTHGUINPOBATH OCHOBHBIE OMACHOCTH CPE/Ibl OOMTAHUS YEeTIOBEKA, OIICHUBAThH PUCK
UX peanu3aly, BHIOMpAaTh METOJbl 3aLIUTHI OT OMACHOCTEH NMPHUMEHUTENBHO K cdepe cBoei
npoeccuoHaNbHOM 1eATENBHOCTH U CIIOcO0bl obecreueHus] KOM(POPTHBIX YCIOBHUM JKHU3HEEsI-
TEJIbHOCTH;

Brademu: 3aKOHOIATEIFHBIMU U TIPABOBBIMHU aKTaMH B 00J1aCTH 0€301TaCHOCTH U OXPaHbI OKPY-
Karolel cpespl, TpeOOBaHUAMHU K 0€30MacCHOCTH TEXHMUYECKHX PErJIaMEHTOB B cdepe mpodec-
CHOHAIBHOW JIEATENLHOCTH; CIOCO0AMH M TEXHOJIOTHSIMH 3aIIUTHI B UPE3BBIYANHBIX CUTYAIIHSIX;
MOHATUIHO-TEPMHUHOJIOTHYECKUM allapaToM B 00JacTH 0e30MacHOCTH; HaBbIKAaMM pallMOHau-
3auy MPOQPECCHOHAIBHON JIESITEIbHOCTH C IIeNIbI0 o0ecredeHus: 0€30MacHOCTH M 3aIlUThl OK-
PYKaIOILEH Cpeabl.

3.Kparkoe cogepxanue TuCUHIITAHBI

Mooyns 1. Beeoenue 6 dezonacuocme.

OcHOBHBIE TIOHATHS U OTIpeeNieHus. be30macHOCTh U yCTOWYHBOE pa3BHUTHE.

Mooyns 2. Yenosex u mexunocgpepa.
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CrpykTypa TeXHOC]Ephl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(HEPHI U TEXHOCPEPHON OE30MacCHOCTH.

Mooyns 3. Hoenmughukayus u 6o3oeiicmeue Ha 4en08eKa 6PEOHBLIX U ONACHBIX (aK-
mopoe cpeovl 0oumanus.

Knaccudukanus HeraTuBHBIX (paKTOPOB CpeAbl OOMTAHUS YeIOBeKa. XUMHUYECKUE Hera-
TUBHBIC (DAKTOPHI (BpEIHBIE BEIIECTBA). MEXaHHUECKHE M aKyCTHYECKUE KOJIeOaHus, BUOpAIIHs
U LIyM. DJIEKTPOMArHUTHBIE U3JIy4eHUs U 1oJsa. MoHM3upyronye u3inydeHue. DNEeKTPUIECKU
ToK. OnacHble Mexanuueckue gaxtopsl. [Ipolieccsl ropeHns U MoxKapoB3pHIBO-  OMACHBIE CBOM-
CTBAa BEILECTB U MaTepuanoB. CTaTHYeCKOE AEKTPUUYECTBO.

Mooyns 4. 3auwguma uenosexka u cpeovl 0OUMAHUA OM BPEOHBIX U ONACHBIX (PAKMOPOs
HPpUPOOH020, AHMPONO2EHHO20 U MEXHO2EHHO20 NPOUCXOIHCOCHUS

OcHOBHbIE MPUHLHUIIBI 3aIIUTHL. 3allUTa OT XUMUYECKUX U OMOJOTUYECKMX HEraTHBHBIX
(daxTopoB. 3amuUTa OT YHEPTETUIECKUX BO3ACUCTBHUI U pu3ndeckux nojiei. Obecrneyenne 6e30-
MAaCHOCTU CHCTEM, paboTaloluX Mo/ AaBlieHueM. be3onacHOCTh KcITyatauuu TpyoonpoBoA0B
B XMMUYECKOW NMPOMBIIIIEHHOCTU. be3onacHas 3kcrulyaranys KOMIpeccopoB. AHAINU3 U OLIEHU-
BaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

Mooyns 5. Obecneuenue KOMPOPMHBIX YCAOGUI 01 HCUSHU U OeAMENbHOCHU Yelo-
6eKa.

[TonaTne KOM(MOPTHBIX WM ONTUMAIBHBIX YCIOBHHA. MuKpokimuMaT nomemennid. Ocse-
[ICHHE U CBETOBAs Cpe/ia B MOMEIICHUU.

Mooynw 6. Ilcuxoguzuonozuueckue u 3p2oHomuuecKue 0CHOBbL 6e3onacHocmu

[Icuxuyeckue mpoIecchl, CBOWCTBA U COCTOSIHMSI, BIUSIONIUE Ha O€30MacHOCTh. Buabl u
YCJIOBHS TPYAOBOU JIEATETLHOCTH. IPTrOHOMUYECKHIE OCHOBBI 0€30I1aCHOCTH.

Mooynv 7. Upessvluaiinvle cumyauyuu u mMemoovl 3auiumosl 8 yCA06UAX UX pealu3d-
uuu.

O6mue ceenenus o UC. Ioxkap u B3pbIB. ABapuu HA XUMUYECKH OMACHBIX OOBEKTaX.
Papnanmonnsie aBapuu. [Ipubopsl paguaninoHHON, XMMHUYECKOW Pa3BEIKU U TO3UMETPUUECKOTO
KOHTpOJIsI. Upe3BblyaiiHble CUTyalli BOGHHOTO BPEMEHU. 3allliTa HACEICHHs B UYPE3BbIUAHHBIX
CUTYaIUsAX. Y CTOMYUBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB DKOHOMHUKH B YPE3BBIYAMHBIX CUTYa-
USIX.

Mooyns 8. Ynpasnenue 6ezonacnocmuio yncusneoeamenabHocmu

3akoHOJATeNbHbIE M HOpPMAaTHBHBIC IMPABOBHIE OCHOBBI YIPaBICHHs 0€30MacCHOCTHIO
KU3ZHEJEATEIbHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBieHHUs Oe30macHoCcThio. CTpaxoBaHueE pHcC-
KoB. ['ocynapcTBeHHOE ynpaBieHue 6€30MacHOCThIO.
4.00beM yueOHOH THCHUIIUHBI

B 3aueTHBIX B akanewm.
Bupl yue6HOI paboTh eIUHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 4,0 144
AyIMTOPHBIE 3aAHSITHS: 0,33 12
Jlexruu (JIek) 0,16 6
JlaGopatopusle 3ansaTus (JI3) 0,17 6
CamocrositesbHas padora (CP): 3,42 123
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/AEIO0B TUCIUIUIMHBI 3,42 123
Buja koHTpoOIs: 3a4ueT / IK3aMeH 0.25 Jk3ameH (9)

AHHOTanus pado4eil nporpamMmsl AucuuIIMHbI «[Ipomeccsl H anmapaTsl XUMHYECKOH
texHosorun» (61.615)
1.IMeab u3ydyeHusl AUCHMIJIMHBI — O3HAaKOMJIEHHE CTYAEHTOB C BHUJAMU M CHOCOOAMH
pacueTa OCHOBHBIX IPOIIECCOB U allapaToB, HCIOIb3YEMBIX B XUMUYECKON TEXHOJIOTHH.
JlMcuuIuIHa BKIIIOYAEeT JIEKLIUH, IPAKTUUECKUE 3aHATHS (CEMUHApHI), 1TabOpaTopHbIE pa-
00TBbI, BHITOJIHEHUE KYpPCOBOM pabOThI U KypCOBOT'O MTPOEKTA U U3y4aeTcs B TEUEHUE 3-X CEMECT-
pOB.
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2. B pesyabTare M3y4eHusi AMCHMIIMHBI 00y4aIOUIUHCA MO NMporpamMme O0akaJjab-
pHaTa J0JIKeH: 00JIafaTh CIEAYIOUMMU KOMIETEHIMSAMU: CIOCOOHOCTBIO OCYLIECTBIATH IO-
UCK, XpaHeHue, o0paboTKy M aHau3 MHGOPMAIMK U3 PA3IMYHBIX MCTOUYHUKOB M 0a3 TaHHBIX,
IPEICTaBIATh €€ B TpeOyeMoM opmare ¢ MCI0JIb30BaHHEM HH(POPMALIMOHHBIX, KOMITBIOTEPHBIX
u cereBbix TexHosoruit (OIIK-1); crmocoOHOCThIO U TOTOBHOCTBIO MCIIOJIBL30BaTh OCHOBHBIC 3a-
KOHBI €CTECTBEHHOHAYYHbIX JUCLHUIUIMH B IPOGECCUOHATILHON AEATENbHOCTH, IPUMEHSITh METO-
JIbl MATEMaTU4ECKOr0 aHAJIM3a U MOJEIUPOBAHMS, TEOPETUYECKOrO U dKCIIEPUMEHTAIIBHOIO U C-
ciegoBanus (OITK-2); criocoGHOCTBIO MCITONIB30BaTh 3HAHUSA O COBPEMEHHOM (DU3MUYECKON Kap-
THHE MUpPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUHU BEIECTBA Ul IIOHU-
MaHHsI OKPY’KaloIero Mupa u sieienuit mpuposst (OI1K-3);
3nams: TEOPETUYECKHE OCHOBBI MPOLIECCOB XMMUUYECKON TEXHOJOTUH; 3aKOHBI, X ONMCHIBAIO-
mue; GU3NIECKYI0 CYLIHOCTh MPOLECCOB, CXEMbl YCTAaHOBOK; KOHCTPYKIIMHU alnapaTtoB U MpUH-
U UX paboThl; METOAMKY pacyeTa IMPOLECCOB M allaparoB, MPUHIMIIBI MOICTUPOBAHUS H
MacIITabHOro IMepexoja, MPaBUIBHOIO BbIOOpa ammapaTypbl A MPOBEIEHHUS COOTBETCTBYIO-
IIMX TPOLIECCOB M BO3MOXKHOCTH MX WHTCHCHU(UKAIIMH, COBPEMEHHBIC JOCTH)KEHUS HAYKH H
TEXHUKHU B 00JIACTH XMMUYECKON TEXHOJIOTUH.

Ymemps: npaBUIbHO NPUMEHATH TEOPETUUECKHUE 3HAHUS MIPH PELLIEHUU KOHKPETHBIX 3a7a4 00oc-
HOBAHHOT'O BbIOOpa: KOHCTPYKIMM amaparoB JUIs IPOBEIEHUS ONPEAETICHHBIX MPOLECCOB; 0)
PEXUMHBIX I1apaMETPOB pabOTHI aIllapaToB; B) CXEMbI IPOBEACHUS ITPOLIECCOB.

Bnademv: HaBbIKAMU CaMOCTOSATENILHOM paOOThI Ha J1a0OpPaTOPHBIX HCCIENIOBATEIbCKUX YyCTa-
HOBKaX, 00pabaThIBaTh AKCHEPUMEHTAIbHBIC JTAHHBIC, MONYYCHHS SMIIHPUYCCKUX 3aBHCHMO-
CTEH, aHaJIM3a PaCYETHBIX METOJIUK, HABBIKAMH IIPOEKTUPOBAHMsI TUIIOBBIX IPOLECCOB U ama-
paToB, MCIOJIb30BaHUS TeXHUUecKol nureparypoit 1 'OCTamu, 3amonHeHus TEXHUYECKOU J10-
KyMeHTauuu B cootBerctBuu ¢ ECK/I.

3.Kpartkoe coaepxxanue TuCUMIIAHBI

Beeoenue. OcHOBHblE 3aKOHOMEPHOCTHM IPOLIECCOB M OOIIME MPUHLUIBI pacyera
IIPOLIECCOB U AIApaTOB XUMUYECKON TEXHOJIOTUU.

IIpenmer kypca «IIpoueccsl U ammaparbl XUMUYECKOW TexHosorum». Knaccudukanus
npoueccoB. HenpepblBHbIE W NEPUOJUYECKHE, CTALMOHAPHBIE M HECTALIMOHAPHBIE IPOLIECCHI.
XKunkoctu. Monenb HenpepblBHOM cpenbl. [loHsTHE (U3MUECKOro 31€MEHTapHOro oodbema.
Knaccudukanus xxuakocrei. UneanpHas xuakocts. KanenbHble u ynpyrue xuakocta. Cuisl,
JENCTBYIOIME B JKUJIKOCTH: MacCOBBIE U NOBEPXHOCTHbIE. HampskeHus B J)KMIKOCTAX M ras3ax
(TaHreHIMabHbIE U HOpMasbHble). CBOWCTBA KUAKOCTU: IUIOTHOCTD, BsA3KOCTh. [loHsTHE O pe-
KUMax JBMXKEHUS >KUJKOCTH. MarepuanbHbIil OanaHC MOTOKa >KUJIKOCTU. YpaBHEHHE Hepas-
PBIBHOCTH.

Mooyns 1. I'uopodunamuueckue npoyeccovl U annapamaol

bananc cun npu IBUKEHUU BA3KOM Hec:kuMaeMoi kuakocty. YpaBHeHue Hasbe-Crokca
u ero gusnueckuil cmpici. ITokosmascs KUAKOCTh MO AeiicTBUeM cuibl TskecTu. Auddepen-
[UaJbHbIE YPaBHEHUs paBHOBecUs Dilnepa. 'mapoanHamuka. DHepreTndeckuil 0ajgaHc cTaiuo-
HApHOT'O JIBWKEHUS MICAIBHOM KHUAKOCTU. Y paBHEHHE JIBMKEHUs Jiliepa. YpaBHeHue bepHy-
T s peanbHOM KuaKkocTH. Ero mpaktudeckue npuiaokeHus (MCTEYeHHE KUIKOCTEeH, TpyOka
[Turo-IIpannarns). Pexxumel neuxkenus skunkocreil. Yucno Peitnonbaca. [lonarue o morpanuy-
HOM cioe. [ mapaBnnyecknii paauyc U SKBUBAJICHTHBIN quaMeTrp. Pacnpenenenue ckopocTei 1o
panuycy TpyObl MOCTOSIHHOTO CEUEHUs NMPHU JJaMHUHAPHOM CTAI[MOHAPHOM TeueHHH. | mapoauHa-
MHUYECKOEe COMPOTHUBIIEHUE B TpyOorpoBoaax. [lotepu sHeprun Ha TpeHHE U MECTHBIE COITPOTHUB-
nenus. COOTHOIIEHUsI 1 HOMOTpaMMBI /1S pacueTta kodddunuenta tpenus. [lonobHnoe mpeodpa-
3oBaHue ypaBHeHus HaBbe-Crokca. Kputepuu rupoanHaMUyecKoro noaoous, ux Gpu3nyeckuit
cmbici. Pacyer TpyGorpoBooB. ONTUMaNbHbIE CKOPOCTH ABMIKEHUS KHUIKOCTEH W ra3oB (ma-
poB). [lepemenienue xuakocTel U ra3oB ¢ MOMOIILI0 MAIUH, MOBBIIIAIOMNX AaBieHue. O0b-
€MHbIE U IMHAMHUYECKUE HACOCHl U KoMIipeccopbl. OCHOBHBIE MapaMeTpbl paboThl I'HIpaBIUye-
CKHX MAIlIMH: MPOU3BOJUTENIBHOCTh, HAIIOP, MOIIHOCTb, KIJI. Pacuer Hamopa u motpedisieMoit
mourHocTH. [lomyctumast Beicota BcachiBanusl. KaBuranus. OCHOBHBIE THITBI HACOCOB U 00J71aCcTH
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uX npuMeHeHus. Pabota HacocoB Ha ceTb; CBs3b Haropa, moutHocTH U KII/] ¢ mpousBoauTens-
HOCTBIO (XapaKTepucTUKH). BiOop HacocoB.
Mooyne 2. Tennoewie npoyeccol u annapampl XUmMu4eckoil MmexHon02uu

DeHOMEHOJIOTNYECKHE 3aKOHbI IepeHoca Maccel U 3Heprun Puka u Oypswe. [lorennman
nepeHoca. MOoneKynspHbIi M KOHBEKTUBHBIA mepeHoc. JluddepeHnuansHoe ypaBHEHUE
KOHBEKTHBHOTOo  TermooomeHa  Dypoe-Kupxroda HuddepenunanbHoe  ypaBHEHHE
TEIUIONPOBOHOCTH.  TeMIleparyponpoBOJHOCTh — TEIJIOMHEPIMOHHBIE CBOMCTBA CpEIBI.
CranuoHapHbI IEPEeHOC TEIUIOTHI Yepe3 IJIOCKME U IWIMHAPUYECKHE CTEeHKU. TerooTraada u
Teruonepenaya. Teruiomepenaya B HOBEPXHOCTHBIX — TEIUIOOOMEHHMKAX. AJJIUTHBHOCTD
TepPMUUYECKHUX comnpoTuBieHUi. [loHnarue cpennend nBmkymiend cuibl. B3auMHoe HarpaBiieHHE
JBUKEHUS TEIIOHOCUTENEe. KOHBEKTUBHBIA NEPEHOC TEIUIOTHL. be3pa3MepHble NEPEMEHHbBIE —
yucia Hyccenpra, [lekne, [lpanaris, ['pacroda, @ypre. Pacuer koahHUIIMEHTOB TETIOOTAaYN
IOpY BBIHY)KICHHOW W €CTECTBEHHOW KOHBEKIMH. TeriooOMEeH Npu W3MEHEHUH arperarHoro
cocrosinus. Konpencamuss mnapoB. ®opmyna Hyccensra. TemnooOMeH mpu  KHUIIEHHUU.
Pangnantssii TemonepeHoc. B3anmMHoe n3nydeHue ten. PaiMaHTHO-KOHBEKTHBHBIM IIEPEHOC
TEII0Thl. PacyeT morepp TEIUIOTHI anmaparaMd B OKPYXKAKOIIYI cpeny. TersoBas M30JsLHUS.
Crioco06bl I0IBO/Ia M OTBOAA TEIUIOTHI B XUMHYECKON TEXHOIOTUU. TpeOoBaHUs, IPeIbsIBIsEMbIE
K TtemoHocutensM. OOOrpeB BOISHBIM TapoM, BBICOKOTEMIEPATYPHBIMU OPraHUYECKUMU
TETUIOHOCUTEISIMH, TOTMOYHBIMU Ta3amMu. CrocoObl 3ekTpooborpeBa. OTBOI TEIIOTHI BOAOM,
BO3AYXOM U HH3KOTEMIEPATYpPHBIMU TEIIOHOCUTENAMU. TerioOOMEHHBIE —ammaparbl; HX
knaccupukanuss. OCHOBHBIE  THIIBI  MOBEPXHOCTHBIX  TEIUIOOOMEHHUKOB  (TpyOdYarsle,
iacTuHYarbie U T.7.) CMECUTENbHbBIE TeINIOOOMEHHUKHU: TPAIUPHHU, KOHIEHCATOPhl CMEIICHHUS.
OcHOBHbBIE TEH/ICHLIUN COBEPILIEHCTBOBAHUS TEIUIOOOMEHHBIX anmnaparoB. OCHOBHbBIE 3JIEMEHTHI
pacueTa pa3MepoB TEIJIOOOMEHHBIX alnapaToB.

Mooyns 3. Ilpoueccol u annapamol pazoeieHus 2emepo2eHHbIX U 20MO2EHHBIX CUCEM
(Ocnoenbie cuopomexanuveckue u MaccooOMeHHble nPoyeccol)

Knaccudpukanus XKUAKMX U Ta30BbIX TETEPOrEHHBIX CHCTEM: CYCIIEH3UH, SMYIbCHH,
NIEHBI, NbUIM TyMaHbl. _J[BH>KeHHE Ten B KUAKOCTIX. OCHOBBI Teopuu ocaxaeHus. lIpoueccsl
OTCTaWBaHUS WU YCTPOMCTBO OTCTOMHHUKOB. TeueHHe yepe3 HENOJABH)KHBIE 3EPHUCTBIE CIIOH.
Pacuer ruapoiMHaMUYECKOrO COMPOTHUBIICHUS C0sA. PeXUMBbI T€UE€HUs MOTOKOB B HACaJOYHBIX
KoJIoHHaX. DWIBTpOBaHUE CYCIIEH3WW U OYHMCTKA Ta30B OT MbUIeH Ha (QUIbTpax. YCTPOWUCTBO
TUTIOB HEMPEPHIBHO U MEPUOTUYECKH PaOOTAIMUX (GUIBTPOB U (PUIBTPYIOMUX UEHTpUdyr
OCHOBHBIX. [ MIpoJIMHAMUKA TICEBAOOKUKEHHBIX (KUIAMINX) cioeB. OCHOBHBIE XapaKTEPUCTUKU
IICEBJIOOKMKEHHOTO cocTossHUsA. OCHOBBI MacCOOOMEHHBIX TMpoleccoB. OCHOBHbIE MOHATUS U
onpeneneHusi. [Ipomeccel co cBOOOMHON M (PUKCUpOBaHHOW rpaHUIEH pazaena ¢a3. Dusuko-
XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX mporieccoB. IloHsATHEe 0 Maccomepenaye U MaccooTaye.
MexaHu3Mbl NepeHoca Macchl B JJAMUHApHOM U TypOylneHTHOM moTtokax. JuddepennuansHoe
ypaBHEHHE KOHBEKTHUBHOIO IlepeHoca Macchl B OuHapHbBIX cpenax. KoadpduuueHnTs
MaccooTaud. OCHOBHbIE  MOJENbHbIE TPEACTABIECHUS O MEXaHU3ME MacCOOT/auu.
MonenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Yucna Hyccensra, Ilekine, [Ipanatins, @ypse u
np. CooTHomieHne Mexay kodh(UIIMEeHTaMH Maccollepeayd M MacCOOTAa4H, aJIUTHBHOCTH
TU(GQPY3MOHHBIX CONPOTHUBICHUN. MarepuanpHblii 0ajaHC HENpPEepbIBHOIO YCTAaHOBUBIIETOCS
mpouecca Mpu pa3MyHbIX CIOCO0aX BBIPAXKEHHUsS COCTaBOB (a3 M MX PACXONIOB; ypaBHEHHS
pabounx auHUN. PacyeT monepeyHoro ceueHus (uamerpa) KOJOHHBI; MPEAeIbHO JTOIMYCTUMAs U
HSKOHOMHMYECKH ONTHUMajlbHasi CKOPOCTH CIUIONIHOM a3bl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX almnaparoB ¢ HEMPEPHIBHBIM M CTYNEHYAThIM KOHTAKTOM (a3. J[Ba OCHOBHBIX
METOAa pacyeTa: Ha OCHOBe Kod(pUIMEeHTOB Maccomepeaady W Ha OCHOBE MOHSTHS
TEOPETUYECKON CTYNEHHU paslieieHus. PacdeT BBICOTHI KOJIOHHBIX anlaparoB C HENPEPHIBHBIM
KOHTakTOM (pa3 Ha ocHOBe KOA(DPHUIMEHTOB Maccornepenadn. PacdyeTr BBHICOTBI MacCOOOMEHHBIX
anmapaToB CO CTyMEHYaThIM KOHTAakTOM ¢a3. PazneneHune MUCTUILIALMEH KUAKUX TOMOTEHHBIX
cMecell M CKIKEHHBIX ra3zoB. Pekruduxanus. OU3MKO-XMMHUYECKHE OCHOBBI U OCOOEHHOCTH
YCIIOBUH IPOBENEHUS IpoLeccoB. MoaenupoBaHue M pacyeT MpOLECCOB M alnaparoB IpH
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abcopOumu M peKTu(UKAIMU OWHAPHBIX CUCTEM. THIOBBIE KOHCTPYKLIUHU aOCOPOIMOHHBIX U
PEKTU(PUKAIMOHHBIX anmapaToB. DJIEMEHTHl Maccollepefadyd B CHCTeMax C TBepAou (a3oid.
Cymika TBepabIx marepuanoB. OOmias XxapakTepucTHKa Ipolecca U 00JacTh ero MpUMEHEHHUS.
[TapameTpsl BI@XKHOTO Ta3a W WX HM3MEHEHHME B Tmpouecce cymkd. OCHOBHBIE BapUaHTHI
NpOBeIeHUs] KOHBEKTHUBHOHM cymiku. OOIue cBeleHUs O mpoueccax ajgcopOuu M 3KCTPAKIHH.
MemOpaHHBIE TPOIIECCHI.

4.00beM yueOHOi JTUCIHUIIHHBI

Bceero 3-uii cemectp 4-p1if cemecTp
Bunsr yueOHoii pabo-
ThI B 3auert- B aka- B 3auert- B aka- B 3auer- B aka-
HBIX €IU- JIEM. HBIX €U~ JIEM. HBIX €IH- JIEM.
HHILAX yacax HHUILIAX yacax HHLIAX yacax
Oo6mas Tpyaoem- 10,0 360 5,0 180 5,0 180
KOCTh JHCIUILIHHBI
10 y4eOHOMY ILIAHY
AyIuTOpHBIE 3aHSI- 1,22 44 0,56 20 0,67 24
THSA:
Jlexmm (Jlek) 0,39 14 0,17 6 0,22 8
[IpakTrueckue 3aHs- 0,56 20 0,39 14 0,28 10
tus (I13)
JlaboparopHsble 3aHs- 0,28 10 0,17 6
tus (JI3)
CamMmocTosiTeJIbHAS 8,28 298 4,19 151 4.08 147
pabora (CP):
CaMoCTOSITEIbHOE 8,28 4,19 151 4.08
W3y4YeHUE Pa3/IeyioB 298 147
JTUACIUATUTHHEI
Bua koHTpoJIsi: 3a- 0,5 JK3aMeH 0,25 JK3aMeH 0,25 JK3aMeH
4yeT / IK3aMeH (18) (9) (9)

AHHOTanus padoyeil NPOrpaMmMsl JUCHUILIMHBI «O0Ias XUMUYeCKAsl TEXHOJIOTHSD)
(b1.b16)
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1.enp AUCHMILVIMHBI: TOJY4YCHWE 3HAHUKW B O0OJIACTH peanu3alid XUMHUKO-
TEXHOJOTHYECKHUX MPOIECCOB C YUETOM (U3HKO-XMMHUECKUX 0COOEHHOCTEW MPOTEKAIoLUX pe-
aKIWi, BRIOOpA ONTUMAIIBHBIX YCIOBHI PEaTU3yeMbIX MPOIIECCOB, BEIOOPA A (DEKTHUBHBIX peak-
TOpPOB, MPUOOPETEHHSI HABBIKOB B COCTABJICHUU MAaTepUAIbHBIX U TEIUIOBBIX OAlaHCOB, B pacueTre
IIPOLIECCOB U PEAKTOPOB HA OCHOBE MATEMATUYECKOI'O MOJIEIMPOBAHMS, MOJIYYEHUs 3HAHUW B
obsact pa3paboOTKH 3HEprocOEperawImmux XUMHKO-TexHojgorndeckux cucteM (XTC), 6e3ot-
XOJTHBIX ¥ MAJIOOTXOHBIX TEXHOJIOTUI HA IPUMEPE COBPEMEHHBIX IPOU3BOJICTB.

2. B pe3yabTaTe U3yuyeHHUs IMCHUUIJIMHBI 00Yy4aIONIUIiCA 10 MporpaMMe 0akJIaBpHa-
Ta J0JKeH: 00JIafaTh CIEAYIOMIMMU KOMIIETCHIIUSAMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIHILIMH B MPO(ecCHOHANbHON 1eATenbHO-
CTH, IPUMEHSATh METO/Jbl MATEMATUYECKOT0 aHAIN3a U MOJEIMPOBAHUS, TEOPETUUYECKOIO U IKC-
nepuMeHTaabHoro uccieaoanus (OIMK-2);
3namb: OCHOBBI TEOPUM XMMMUECKHUX IIPOLIECCOB U PEAKTOPOB, METOJOJOTHIO MCCIIEI0BAaHUS
B3aMMOJICHCTBHUS XUMUYECKUX MPEBpAIICHUN U SIBICHUN MepeHoca Ha BCeX MAaCIITa0HBIX YpOB-
HSIX, METOJIMKY BBIOOpa peakTopa M pacuéra mporecca B HeM; OCHOBHBIE PEaKI[MOHHBIE MPOILIec-
Cbl U PEAKTOPHl XUMUYECKON U HEPTEXUMUUECKONU TEXHOJIOTUU, OCHOBHbBIC MPUHIUIBI OPTaHH-
3alid XUMHYECKOTO TPOM3BOJICTBA, €T0 UEPAPXUUECKYIO CTPYKTYPY, METOJbI oleHKH 3ddex-
TUBHOCTH IIPOU3BOJICTBA; OCHOBHBIE XUMUYECKHE MPOU3BOJICTBA.

Ymemw: ymerp paccuMTaTh OCHOBHBIE XapaKTEPUCTUKH XMMMUYECKOTO IIpoliecca, BbIOpaTh
paloHaIbHYI0 CXE€MYy IPOM3BOJACTBA 33JaHHOTO MPOAYKTA, OICHUTh TEXHOJIOTHMUYECKYIO
3 PEKTUBHOCTh TMPOU3BOJCTBA; BBHIOpaTh 3()(PEKTUBHBIA THII PEaKTOpa, MPOBECTH pacueT
TEXHOJIOTHYECKHX IMapaMeTpoB Ui 3aJaHHOTO MPOIIecca, OMPENeIUTh MapaMeTpbl HauTydIen
OpraHM3aliy Mpolecca B XUMUYECKOM PEaKTOpeE.

Braoemyw: metonamu ananuza 3¢(eKTUBHOCTH pabOThl XUMUYECKUX MPOU3BOJCTB; METOIaMU
pacudera U aHajM3a IPOLECCOB B XMMHUUYECKUX PEAKTOpax, ONpeAeICHUsI TEXHOIOIMUECKHUX TTOKa-
3areseil, MeTolaMu BhIOOpa XMMHYECKHUX PEaKTOPOB.

3.KparTkoe conep:kanue TUCHHIINHBI

QDu3uko-xumuueckue 3aKOHOMEPHOCMU XUMUYECKUX NPEGPAUeHUIl - CTEXUOMETpHYe-
CKHeE, TepMOJIMHAMUYecKHe, KuHeTndeckue. [lokazareny XMMHUUECKOro NpeBpalleHus - CTENEHb
MpeBpalleHHs], BBIXOJ MPOAYKTa, UHTErpalibHas U nuddepeHiranpias celeKTUBHOCTH, CKOPO-
CTH peaklliy U MPEeBpallleHns peareHToB. XMMUYECKHIl mpoliecc.

Krnaccudukainys XuMHYeCKHX MPOLIECCOB MO Pa3INYHbIM MPU3HAKAM - XUMUYECKUM (BU
XUMHUYECKON PEaKINH, TSPMOAMHAMHYSCKIE XapaKTePUCTHKH, CXeMa MPEBPAIIeHU) U (pa30BbIM
(4ucno u arperaTHOE COCTOsSTHUE (a3).

L'omozennvui xumuueckuu npoyecc. Knaccupukanus XUMUYECKUX peakiuil (IpocTsle,
HeoOpaTuMble, 00paTHUMbIe, K30TEPMUYECKHUE, YHAOTEPMUUYECKUE; CIIOKHBIE, MapajuleNbHbIE U
nocieaoBarebHble). MaTemMaTnyeckoe OonucaHue U METOJOJIOTHS ONpeAeTIeHUs] ONTHUMAaIbHBIX
YCIOBUM
T'emepocennvlil (nekamanumuueckuii) xumuveckuu npoyecc. Onpenenenue u npumepsl. CTpyk-
Typa Tpoliecca U ero cocTaBisiomue (craguun). Habmomnaemas CKOpoCTh XUMHUYECKOTO TIpeBpa-
meHust. O6nactu (peXUMbl) MPOTEKAHUS Tpollecca, JIUMHUTHpYIomas craaus. ['eTeporeHHsblit
XUMHUYECKHH Tporiecc "eas (dcudxocmsy) - meepooe". AHaIM3 MaTeMaTHIECKON MOAETH ISl pe-
aKIMil pa3HOTO THMA (MOJENb «CKUMAKOIIasics chepa» U «Cxumatoleecs sapo»). Habmogaemas
CKOPOCTh TpPEBpAIICHUS, BpeMsl MPEBPAIICHUS U CHOCOObl MHTEHCU(DUKAIUU TSI Pa3IMUHbIX
PEXXUMOB TPOTEKaHUs Mpoliecca. ['eTeporeHHbI XUMHUYECKH mporecc "eaz (drcudkocms) -
arcuokocmy". OOOCHOBaHUE, TMOCTPOCHUE W aHANU3 MaTeMaTudeckor Moxaenu. HaOmromaemas
CKOPOCTh TNpEBpAIllEeHUs] U PEKUMBI MpoTeKaHus mpouecca. [lytn uHTeHCUpUKauu Il pas-
JUYHBIX PEKUMOB TIpoIiecca.

Kamanumuueckuu npoyecc. Onpenenenue, kinaccudukanus, npuMepsl. ['eTeporeHHbIN KaTaius3
Ha TBepAoM Karamuzarope. OOOCHOBaHUE, TOCTPOCHHUE M aHAIIM3 MAaTeMAaTHUYECKOW MOJEIH Ha
KaTaJUTHUYECKON IMOBEPXHOCTH M B IMOPUCTOM 3€pHE Karanuzaropa. HaOmromaemas cKopocThb
mpeBpaleHust ¥ 00JacTH MpoTeKaHus mporecca. CTeneHb UCOIb30BaHUS BHYTPEHHEH MOBEPX-
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HocTU. [1yTn MHTeHCHHUKAITNY KATATUTHYECKUX TPOIIECCOB.
XUMHUYECKUN PEaKTOP.

Onpedenenue u HasHavyeHue XumMuiecko2o peakmopa. PeakTopsl B XUMUYECKUX U HEXHU-
MHUYECKHX OTPACISIX MPOMBIIITIEHHOCTH. O030p TUIIOB XMMHUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE
3JIEMEHTHI (peakliMOHHAas 30Ha, yCTPOWCTBA BBOJA U BbIBOJIA, CMELIEHMSI, pa3/IeJICHHs U paclpe-
JIEJIEHUS TOTOKOB, TEINIOOOMEHHbIE 3JIEMEHTHI), OCHOBHBIE MPOIIECCHI U SIBICHUS B HUX.

Knaccudukanus mporeccoB B peakTopax Mo pa3IHyHbIM MIPU3HAKAM - BUJ XUMHUYECKOTO
mpolecca, OpraHu3alys MOTOKOB PEareHToB (CXeMa JIBUKEHUSI PETeHTOB Yepe3 PeaKkTop, CTPYK-
Typa IOTOKOB B PEAKLIMOHHOM 30HE), OpraHU3alMsl TEMJIOBBIX IOTOKOB (TEIUIOBOM peXUM, cXema
Ter1000MeHa), CTallMOHAPHOCTD IpoLiecca.

Obocnosanue u nocmpoenue MamemMamuieckol Mooeau npoyecca 8 peakmopax pazind-
HOT'O TUIIA KaK CHUCTEMbl yPaBHEHUN MAaTEpPHAILHOTO U TEIUIOBOTO OallaHCOB HAa OCHOBE JAHHBIX
0 CTPYKTYype MOTOKa, XUMUYECKUX MPEBPAIICHUSX, IBICHHUIX MEPEHOCA TeIla U BEUIECTBA U UX
B3auMozeiictBun. CucremMarusanus U Kiaccu(UKalus MaTeMaTHYeCKUX MOJENeil MpOIecCcoB B
peaxkTopax.

Hszomepmuueckue npoyeccovl 6 Xxumuyeckom peakmope. BnusHHe CTPYKTyphl MOTOKA
(ueanbHOE CMEIIEHUE U BBITECHEHUE), CTAllMOHAPHOCTHU Ipoliecca (MPOTOYHBIA U NEpUOaANYE-
CKHIi), TapaMeTpPOB U YCJIOBHI MPOTEKaHUs mpoliecca (TeMIeparypa, KOHIICHTpaIus, JaBJleHue,
00bEeM pEaKIIMOHHOW 30HBI, BpEMs), BUJIa XUMUYECKON peakuuu (IMpocTasi U CIOXKHas, 00paTH-
Masi 1 HeoOpaThMas) U €€ MmapaMeTpoB Ha MPOo(UIN KOHIEHTpAluil U MoKa3aTeNu Mmpoiecca B
peakrope (CTeneHb NPEBPAICHUs, BBIXOJI IPOYKTa, CEJEKTUBHOCTH Iporiecca). OCHOBBI pacue-
Ta MpoIecca B peaKTope.

Comnocrasnenue dpPEeKTHBHOCTH MPOIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJEISIMU HJICATbHO-
T'O CMEIICHUS U BHITECHEHHUS.

Heuzomepmuueckue npoyeccol 6 xumuyeckux peakmopax. Opranusanusi TEIJIOBbIX IO-
TOKOB U PEXHMOB B XMMHUYECKHX peakTopax. PacmpesneneHnue temmneparypbl, KOHIEHTpaUl U
CTENEHM IMPEBPALLEHUS B PEAKTOPE B PEKUMAX HI€aJIbHOTO CMELIEHHs] U BBITECHEHUsI, afgualda-
TUYECKOM U ¢ TeriooOMeHoM. CBs3b TeMIepaTyphl U CTENIEHH NPEBPAIICHUS B a1I1a0aTHUeCKOM
npouecce. CorocTaBlieHUuE C U30TEPMUUECKUM PEXUMOM.

Yucno u ycmouuugocms cCmayuOHAPHbIX PeNHCUMO8 B PEAKTOpaX UACAILHOTO CMEIICHHUS.
[Tpuembr o6ecriedeHus: yCTOWYHUBOTO PEKIUMA B PEAKTOPE

Ilpomviuinennovie xumuueckue peaKmopbol.

Ha koHKpeTHBIX mpuMepax MpeIMETHO pacCMAaTPUBAIOTCS MPOMBIIIIICHHBIE PEAKTOPHI IJIsI MPO-
BEJICHUS MPOIIECCOB TOMOTE€HHBIX, FETEPOr€HHBIX U KATAIUTHUYECKUX - THUIIBI pEAKTOPOB, KOHCT-
PYKTHBHBIE XapaKTEPUCTUKU U OCOOEHHOCTHU PEKUMa, 00JIaCTH UCIIOIb30BaHUS.

3. Xumuueckoe npou3600cmeo KaxK XumMuKo-mexnoni02udecKas cucmema.

3.1. CTpykTypa u onncaHue XMMHKO-TEXHOJIOTHYeCKOi CHCTEMBI.

XuMHYecKkoe TPOU3BOJCTBO Kak XHMHKO-TexHojorumdeckas cuctema (XTC). Ilonstue
cucteMbl 1 XTC. CoctaB XTC: 351eMEHTHI, CBSI3H, MOJCUCTEMBI, - U UX peaTu3aius B XUMHUYE-
CKOM IPOU3BOJICTBE.

Onemenmur XTC. VIX xnaccugukanus mo By NPOIECCOB U Ha3HAUEHUIO (JIEMEHTHI Me-
XaHUYeCKHe, THIPOMEXaHHMYeCKHe, MacCOOOMEHHbIE, TEIJOBbIE U XHMUYECKUE, DIEMEHTHI
yIpaBJICHUS).

Texnonoeuueckue ceazu snemenmos XTC (notokn). IlocnenoBarensHas, napaienbHasi,
pa3BeTBIIEHHAs!, IOCIEN0BaTeIbHO-00BoIHAs (Oaiinac), oOpaTHast (PEHMKI) TEXHOJIOTHMYECKHe
cBs3u. X cxeMbl U Ha3HaYEHUE.

Onucanue XTC. Bunpt moaenerr XTC - onucarenpHbie u rpaduueckne. OnucaTenbHbIC
MOJT
€M - XUMHUYECKasi cxema, olepallioHHas U mareMmarudeckas Mojaens. ['paduueckue moxenu -
(GyHKIIMOHATbHAs, TEXHOIOTUYECKAs, CTPYKTypHasi U Ipyrue (CreruanbHbie) cxeMbl. HazHaue-
HUE, IPUMEHEHHE U B3aUMOCBS3b MOJIEIEH.
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3.2. Anaim3 XTC.

[Tonsitue, 3amaun u pe3ynbtaThl aHam3a XTC - coctosiane XTC, maTepuanbHblid U TEI-
JIOBOM OaJaHCHhI, MOKA3aTEIM XUMUUYECKOTO MPOU3BO/ICTBA.

Csoticmea XTC xax cucmemol. IlosBaeane B XTC HOBBIX KaueCTBEHHBIX CBOICTB, HE
MPOSIBJISIOLIMXCS. B OT/IEIBHBIX 3JIEMEHTAX: B3aUMOCBSI3aHHOCTh PEKHUMOB 3JIEMEHTOB, pa3Jinuue
ONTUMAJIFHOCTHU 3JIEMEHTa OAMHOYHOIO U B CUCTEME, YCTOWYMBOCTh U CYIIECTBOBAHHUE CTAIlHO-
HApHBIX PEKUMOB, KOJICOATEIbHBIC PEKUMBI H JIP.

MamepuanvHolii u mennogou o6anancsi. OCHOBa MaTEpPUAIBLHOTO U TEIUIOBOTO OaJlaHCOB -
3aKOH COXPAHEHHSI MacChl U PHEPTrUuU. MeTo/IMKa COCTaBJICHUSI U pacueTa MaTepUAIIbHBIX U Tell-
noBbix 6anancoB XTC u ee noncuctem. Oco6eHHOCTH pacueTa 6alaHCOB B CXeMaX C PELUKIIOM.
®Dopmbl nipecTaBiIcHus 0aTaHCcOB (Ta0HIIBI, TUATPAMMBI U Jp.).

MatepuanbHblii 6amaHC Il MACCOOOMEHHBIX M PEaKIIMOHHBIX 3J1eMEeHTOB. M cmonb3oBa-
HUE CTEXMOMETPUYECKHX, TEPMOAMHAMHUYECKUX M MeEK(]a3HbIX OaTaHCOBBIX COOTHOIICHHHU.
CrexuoMeTpruecKkue COOTHOIICHHSI U UX pa3HOBUIHOCTU. CTENeHb HCIOIb30BaHUS CHIPHEBBIX
peECypCoB.

OHTAJBIIUAHBINA, SHEPTETHUECKHI (110 TOJHON SHEPTUM) U DKCEPTUUYECKH OallaHChl U
KIIJI. Ux comocraBnenue u ucnosibzoBanue B ananuze XTC.

3.3. Cunre3 XTC.

[lonstue u 3agaun cunreza (nocrpoenusi) XTC. OcnoBHble 3tamnbl pazpadorku XTC.
Posib MaTemMaTHUECKUX U 9BPUCTUYECKUX METOJIOB.

Ocnognvie konyenyuu npu cunmesze XTC: NOJIHOE UCIIONb30BAHUE CHIPHEBBIX M DHEPIe-
TUYECKUX PECypCOB, MUHUMH3AIUS OTXOAOB, ONTHMAalbHOE HMCIOJIb30BaHUE ammaparypsl. Mx
coJiepaHue M crocoObl peanu3anud. KoMOMHUpOBaHHBIE MPOM3BOJICTBA, COBMEIICHHBIE IMPO-
L[ECChl, BTOPUYHBIC YHEPTreTUUECKHE PECYpPChl, YHEPrOTEXHOIOTUYECKUE CHCTEMBI, MepecTpau-
Baembie XTC, 3aMKHYTbI€, MAJIOOTXOHBIE TPOU3BOACTBA - UX TOHITHS, OCOOEHHOCTH U MpPUMeE-
HEHHE.

OO0HOpoOHble mexHOoNI02UYecKUe cXembl: CUCTEMa TEeIJIO0OMEHHHUKOB, CUCTeMa paszele-
HUS CIIOKHON CMecH, CUcTeMa peakTOpoB. OCHOBBI MOCTPOSHUS UX ONTUMATBHON CTPYKTYPHI

4. IIpomviunennvle xumuyecKue npou3eoocmaa.

XYMHYEeCKUEe MPOM3BOJACTBA PACCMATPHUBAIOTCS MPEIMETHO KaK pealid3alus paccMoT-
PEHHBIX TEOPETUUYECKHX OCHOB XHUMHUKO-TE€XHOJOTHueckux mporeccoB U XTC, KoHLenuii mo-
cTpoeHus BeicokodpdexktuBHor XTC, 4TO U onpeAenuio BEIOOP MPOU3BOACTB CEPHOU KHCIOTHI,
aMMHaKa, a30THOM KUCIIOTHI, CTUPOJIA.

OCHOBHOM akIIEHT JAeNaeTcsl Ha (PU3UKO-XUMUYECKHUE OCHOBBI KOHIEHIIUH MOCTPOSHUS
TEXHOJIOTHYECKON CXEeMBbI TPOU3BOCTBA U €0 TOJICUCTEM.
4.00b€mM u3yyaemMoii TUCHUIIHHBI

B 3auernbix | B akazem.
Bunsl yueOHoI paboThI eIMHUIaxX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 4,0 144
AyJAUTOpPHBIE 3aHATHS: 0,5 18
Jlexmm (Jlek) 0,22 8
[Tpaktryeckue 3anstus (I13) 0 0
JlaGopatopusle 3ansaTus (JI3) 0,28 10
CamocrositesbHas padora (CP): 3,25 117
CaMOCTOSITENIbHOE U3YUYEHUE PA3AETIO0B TUCIUIUIMHBI 3,25 117
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Ox3ameH (9)

AHHOTanus padoyeil NPOrpaMmbl AUCHUILIHHBI «CHCTEMBI YIIPaBJIeHU XUMHUKO-
TexHosornyeckumu npoueccamm» (b1.517)
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1.ean y4eOHOW TUCIUTUIMHBI — AaTh 0a30BbIC 3HAHUS MO TEOPUU CUCTEM YIIPABICHUS XHMHKO-
texnosiornaeckumu mporeccamu (CY XTII), npuBUTh HABBIKK U yMEHHE aHan3a cBOMCTB X TT1
KaK OOBEKTOB YIPABICHUS U MPAKTUICCKOTO MPUMEHEHHSI TEXHUYECKHUX CPEJCTB YIIPABICHUS.

VYyeOunas gucuumimHa «CUCTEMBbl yNpaBlIeHUS XMUMHKO-TEXHOJOTHYECKHMHU IPOLIECCAMU»
OTHOCHUTCS K 0a30BOM 4acTu Mpo(eCCHOHATBHOTO (CIENMaIbHOr0) IIUKIa U OCHOBBIBACTCS Ha
KOMIIETEHIIUSIX, MOJYYEHHBIX MPH M3YYEHUU AUCHMIUIUH TYMaHUTApHOTO, COLUAIBHOIO U JKO-
HOMHYECKOTO0, MATEMaTHIECKOTO U €CTECTBEHHO-HAYYHOTO, TPO(HECCHOHATLHOTO IIHKJIOB.

2. B pe3yabTaTe U3yuyeHHs QMCHUIIMHBI 00y4aIONIUIiCcA 110 NPorpamMMe dakJaBpua-

Ta JI0JIKeH: 00J1a/1aTh CICAYIOIMUMH KOMIIETCHIIUSIMHU: CIIOCOOHOCTHIO U TOTOBHOCTBIO MCIIONb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIHILIMH B MPO(ecCHOHANbHON 1eATenbHO-
CTH, IPUMEHSTh METOJ(bl MATEMAaTUYECKOI'0 aHATN3a U MOJICITUPOBAHUS, TEOPETUUECKOTO U IKC-
nepuMmeHTtaibHoro uccinenoBanus (OIIK-2); BiaaneHneM OCHOBHBIMH METOJAaMH, CIOCOOAMU U
CpeICTBAMU TOTYUYEHUS, XpAaHCHHS, TiepepaboTKku WH(POPMAIINU, HABBIKAMH PAOOTHI C KOMITbIO-
TEPOM KakK CpeCcTBOM yrpasienus nadopmarueii (OITK-5);

B pesynbpTrare uzydeHus: AUCHUIUIMHBI CTYICHT JIOJKEH:
3Hamb: OCHOBHBIE MOHATHUS TCOPUU YIPABICHUS; CTATUYECKHE U TUHAMUYECKHE XapaKTePUCTH-
KH OOBEKTOB YIPaBJICHUS; OCHOBHBIC BUIBI CAY M 3aKoHBI perynupoBanus; THoBeie CAY B
XUMHUYECKON MPOMBIIIIEHHOCTH; METOABl U CPEACTBA U3MEPEHHSI OCHOBHBIX TEXHOIOTHYECKUX
napameTpoB; ycTonduBocTh CAY; ocHOBHBIC MOHATHUS O HeMMHEUHBIX CAY, peneiHbIx cucre-
MaX, JIOTHUECKUX aJrOpUTMax YIpaBlIEHUS, aJalTHBHBIX U ONTUMAIbHBIX CHUCTEMax YIpaBlie-
HUS;
Ymems: ompenensiTb OCHOBHBIE CTaTUYECKHE U IMHAMHUYECKHE XapaKTEPUCTUKH OOBEKTOB
VIIpaBIICHUS; BRIOUPATh PAIMOHAIBHYIO CHCTEMY PEryJIHPOBAHUS TEXHOJOTHICCKOTO MPOIIECcCa;
orleHuBaTh ycToWunBOCcTh CAY; BbIOMpaTh KOHKPETHBIE THUIBI TMPUOOPOB A AUATHOCTUKHU
XTIT;
Braoemyw: MmeTonamMu T€OpUH aBTOMATHUYECKOTO PETYIUPOBAaHUs, OPraHU3aIMH U pacuéTa CUCTEM
ONTHMAJILHOTO YIPABJICHUS BHICOKOA((EKTHUBHBIMU YHEPTO- U PECYPCOCOCPEraroIIUMHU TIPOIIeC-
caMH XUMUYECKOU TEXHOJIOTHH, He(hTeXUMHUH U OMOTEXHOIOTHH.

3.Kpartkoe cogepxxanne 1uCHUMIIIHHBI
1. Beeoenue

3HaueHUE aBTOMAaTUYECKOTO YIPABIEHUS IS Pa3BUTHS XUMUYECKON ITPOMBIIIJIEHHOCTH.
Hepapxust ynpasieHusi. OCOOEHHOCTH yIpaBI€HUS XUMUYECKUM MPEANPUATUEM U XUMUKO-
TEXHOJIOTUYECKUM NpoleccoM. TeXHUKO-35KOHOMUYECKUN A3(PPEeKT BHEPEHUS] aBTOMATU3UPO-
BaHHBIX CUCTEM yHpaBiieHus. Poiib cucTeM ynpaBieHus: B o0ecrieueHnn 0e30MacHOCTH XUMHUYe-
CKOT'O IIPOM3BOJICTBA U OXPaHbl OKPYKAIOIIEH CPEIBI.
2. OcHognble NOHAMUA YNPAGIEHUA XUMUKO-MEXHOTI02UYECKUMU RPOUECCamU

OcHoBHbIE TepMHHBI U ompeneneHusi. OCHOBHbIE MPUHLUIBI yrpaBiaeHus. Knaccupukanus
cucteM ynpasieHus: @yHkioHanbHas ctpykrypa CAY. [loka3arenu kauecTBa yrnpaBieHUs.
3. Ocno6bl meopuu asmomamuuecko20 ynpaeieHus

Maremaruueckne moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Vcnonb3oBanue
OlepalMOHHOr0 ucuncieHus sl aHanu3a CAY. Tunosbele [uHamMuueckue 3BEHbs. BpeMeHHbIe
U YaCTOTHBIE XapaKTEPUCTHKU. DKBUBAJIEHTHbIE MPeoOpa3oBaHUs CTPYKTYPHBIX CXeM. Y CTOM-
qiBOCTh TMHEWHBIX CAY ¢ 00paTHOI! CBA3BIO.
4. Cucmemol asmomamu4eckKo20 ynpaeienus

Knaccudukanuss 1 OCHOBHBIE CBOMCTBa OOBEKTOB YIpaBICHUsA. MeETOJbl OIpeaeseHus
CBOICTB 00BEKTOB yrpaBieHHsl. OCHOBHbIE 3aKOHBI PEryIHpoBaHusl. PeryisTopsl Ha OCHOBE HC-
KYCCTBEHHBIX HEHpOHHBIX ceTell. L{udpobie n podacTHbIe cucTeMbl ynpasieHus. BeiOop 3akoHa
pEryJlMpoBaHUs U ONpeesieHue ONTHUMAJIbHBIX MapaMeTPOB HACTPOMKHU MPOMBIIIJIEHHBIX PETY-
JSITOPOB.
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5. HU3mepenue mexunonocuuecKkux napamempos XuMuKko-mexnoa02uiuecKo2o npoyecca.

l'ocynapcTBeHHas cucTemMa MPOMBIIUIEHHBIX TPUOOPOB U cpecTB aBToMaTH3auu. OCHOB-
HblE€ TEPMHUHBI U OIpEAEIEHUs] METposIoruu. Meronabl u3MmepeHuil. CpencrtBa U3MEpUTENbHON
TEXHHUKH, MX CTaTHYECKHE U TuHaMudeckue cBoiictBa. [lorpemnoctu usmepenuit. CriocoOsl me-
penaun nHpopmanuu Ha pacctosaue. Opranuzanus AUCTaHIMOHHON nquarHocTuku XTI M3me-
pEHUE OCHOBHBIX TEXHOJIOTMYECKHX MapaMEeTpOB: JaBJICHUs, TEMIIEPATyphl, pacxoja U Kojauye-
CTBA, YPOBHSI KUJKOCTH M CBHIIIyYUX MAaTEPUAIOB, COCTaBa U (PU3MKO-XMMUYECKUX CBOWCTB Be-
LIECTB.
6. Ocno6ébl NPOEKMUPOBAHUA  AGMOMAMUYECKUX  CUCHEM  YNPAGNEHUA  XUMUKO-
mMexHOoN02uYecKUMU npoyeccamu

Ocob6ennoctu ympasinenusi XTII. PerynupoBanue OCHOBHBIX TEXHOJIOTMYECKUX ITapameT-
POB: pacxoja, JaBJIeHHs, TeMrneparypsl, ypoBHs, PH. Texuuueckue cpenctsa CAY. OcHOBHBIE
Pa3HOBUAHOCTH YIPABISAIOIIUX YCTPOMCTB. THIIBI, XapaKTEPUCTUKU U PacdET UCIOJHUTENBHBIX
MEXaHHM3MOB U PErylIupyromux opraioB. OdopmiieHue IpoeKTHOro 3aJaHHsI Ha aBTOMATH3AIUIO
TEXHOJIOTUYECKOTO Ipoliecca. BrIOOp Touek u3Mepenus, KOHTPOJIs, YIPaBIsSEeMbIX TapaMETPOB U
yhpapisomux BozaeicTBuil. CTaHgapThl W YCJIOBHBIE OOO3HAYEHUS ISl TEXHOJOTHYECKHX
CXEM.
7. Ocnoenwle ceedenusn 00 ACY TII ¢ xumuueckoi npomviuiiieHHOCIU

Haznauenue, ocHOBHbIE (DYHKIIUU, pa3HOBUAHOCTH U pexuMbl padoTel ACY TII. Texuuue-
CKOe, MporpaMMHOe, MaTemaruueckoe, nHpopmannonHoe obecrneuenue ACY TII. [Ipumepst
ACY TII B XMMHUECKO! MPOMBIIUIEHHOCTH.
8. 3aknouenue

OcHoBHbI€ BBIBOJIBI 110 Kypcy. CoBpemeHHble TeHaeHuu B pazsutuu CY XTII.

4.00b€M yueOHoil TUCIUIIHHBI

B 3auerHbIx B akanem.
Bunbl yue6HO paboThI eIMHUIAX yacax

O01ast TPy10eMKOCTh JUCHMILVINHBI 110 Y4eOHOMY ILUIAHY 5,0 180
AyAUTOpPHBIE 3aHSITHSI: 0,72 26
Jlexmm (Jlek) 0,44 16
Jlaboparopubie 3ausaTus (J13) 0,28 10
CamocrositenibHasi pa6ota (CP): 4,03 145
CaMOCTOSTENBHOE U3YUEHHUE Pa3IeI0B TUCIUILIUHBI 4,03 145

Buja koHTpOJIs: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

AHHoOTanMs pagoyeii mporpaMmbl JucuHiLinHbl «[Ipukiaagnas mexanuka» (61.518)

1. Heap aucuununnbl «IIpukIagHas MeXaHMKA) - HAYYUTb CTYIEHTOB TBOPUYECKOMY
MOJXOy K BBINOJIHEHHUIO NHKEHEPHBIX pacyeTOB HAa MIPOYHOCTH, JKECTKOCTh U YCTOWYMBOCTD
AJIEMEHTOB KOHCTPYKIIMM, I€Tale U y3JI0B MAlllMH U annaparos.

2. B pesyabTare H3y4eHUusi JUCHUILINHBI 00y4AIOUIMICA 110 porpamMMe 0axkiaBpua-

Ta A0JIZKeH: 001aJaTh CISAYIOIIUMU KOMIIETEHIIUSIMU: CIIOCOOHOCTBEO U TOTOBHOCTBIO UCIOJIb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH B MPOGECCHOHAIBHOMN AEATEeNbHO-
CTH, IPUMEHSITh METOJbl MATEMATUYECKOT0 aHaIN3a U MOJIEIMPOBAHUS, TEOPETHUECKOTO U IKC-
nepuMeHTanbHOro uccnenoBanus (OI1K-2);

3namb: OCHOBHBIE YPAaBHEHUS U METO/Ibl PEILIEHUs 3a]]a4 COMPOTUBIICHNUS MaTEPUAJIOB U JieTallel
MAaIllMH; OCHOBHBIE METOJABI PACYETOB HA IPOYHOCTH, KECTKOCTh U YCTOWYMBOCTH DJIEMEHTOB
KOHCTPYKIUH MAallliH U anmnaparoB; OCHOBBI TEOPHM pacueTa JeTajlell M y3JI0B MallWH U ama-
paToB XMMHYECKON TEXHOJIOTHUU.

Ymems: TpOBOAUTH pacueThl 3JIEMEHTOB KOHCTPYKIMI Ha OCHOBE METO/I0B COIIPOTHBIICHUS Ma-
TEPUAJIOB; PACCUUTHIBATh U KOHCTPYUPOBATH JE€TAIN MAIUH 110 UCXOJHBIM JJAHHBIM; IPOU3BO-
JUTh pacueThbl IO OCHOBHBIM KPUTEPUSIM PabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHHMS JeTaneil Ma-
IIMH.
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Brnademw: HaBbIKAMH pacueTa CONPOTHUBIICHHS MaTepPUaIOB aHAIUTUYECKUMHU METO/1aMH; HaBbI-
KaMHu BbIOOpa MaTepUaJIOB 10 KPUTEPHSIM IPOYHOCTH; pacueTaMH THUIIOBBIX AeTaleld MalluH,
N0JIb3YSACH cpaBo4yHOM uteparypoi u I'OCTamu.

3.Kpartkoe cogep:xanue 1uCUHMILIUHBI

Mooynw 1 «Onpedenenue peakyuii onop. Pacmsasicenue-cocamuey.

Paznen 1.1. Onpenenenue peakuuii onop.

AOCOJIIOTHO TBEP/IOE TEN0. DIEMEHTHI CTaTUKU. OCHOBHBIC MOHATHS. AKCHOMBI CTaTUKH.
VYpaBHeHus paBHOBecHs. CBSI3H U UX PEAKLUU.

Pa3nen 1.2. PacTskeHue-cxarue.

OcHoBHBIE JONMYLICHNS U IPUHLMIIBI CONPOTUBIICHU MaTepuanoB. Meron ceuenuii. Ha-
npsoKeHus, AegopManuu u nepemerienus. 3akoH ['yka. [ToctpoeHue smop BHYTpEHHUX yCHIIHIA,
HaIpPsDKEHUN U nepeMenieHnid. CTaTUYeCKH ONpeNeIMble U CTATUYECKH HEOIIPENEIMMBbIE 3aa-
yy. /luarpammel pacTsDKEHMsS IS IUTACTUYHBIX M XPYIKUX MaTEpPUAJIOB U UX XapaKTEPUCTHUKU.
JlonmyckaeMble HanpspKeHUs. Y CI0BUE POYHOCTH MIPU PACTSKEHUU (CHKATUM).

Mooyns 2 «Kpyuenue. H3zuon.

Paznen 2.1. Kpyuenue.

3axoH ['yka npu caBure. BHyTpeHHue cunoBble ¢pakTopbl Ipu KpyueHuu. Hampsokenus B
CTEPXKHAX KPYTJIOro ce4eHMs. Y CJI0BHE IPOYHOCTH IIPU KPYUEHUH.

Paznen 2.2. U3rud.

['eomeTpryeckue XapakTEpUCTUKU IUIOCKUX ce4eHHMU. [IoHATHE YuCTOro M monepeyHoro
n3ru6oB. [IpaBuia mocTpoeHus MIOp MOMEPEYHBIX CHII U W3rubarnmx MoMeHToB. Onpenerne-
HUE HOPMaJbHBIX HalpsHKEHUH. YCloBHE MPOYHOCTU NpH u3rube. OnpeneneHne KacaTeslbHbIX
HanpspkeHui. PanmonanbHbie (YOPMBI CEUCHUIA.

Mooyns 3 «Cnoscrnoe nanpaxceHHoe cOCmoaHuey.

Pazgen 3.1. CrioxxHO€ HANPs>KEHHOE COCTOSIHUE.

OCHOBBI TEOpUHU HANPSIKEHHOIO COCTOSIHMS M THUIIOTE3bl NMpOuYHOCTU. [loHsTHE Hamps-
KEHHOTO COCTOsIHMsI. [ TTaBHBIE MJIOIIA KK U TiIaBHbIE HanpspkeHus. O000meHHsIil 3akoH [ yka.
Haznauenue runore3 npouHoctu. [IoHATHE SKBUBAIECHTHBIX HAIPSYKEHUN U KPUTEPUEB IIPOYHO-
CTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

ToHKOCTEHHBIE COCYBI XUMUYECKUX NMPOU3BOACTB. OlpeneneHne HanpskeHuil mo 0es-
MOMEHTHOHN Teopuu. OcHOBHBIE nonyuieHus. BeiBon ypaBHenus Jlammaca. Pacuer ToHKOCTEH-
HBIX 000J104YeK IO ypaBHeHUto Jlaruiaca u 1Mo cTaHAapTU30BaHHOM METOAUKE. Y CIIOBHE TPOYHO-
CTH.

Pa3nen 3.3. Pacuer cxxarbIX cTep:kHEN HA YCTOWYUBOCTb.

Y CTONYMBOCTD 371€MEHTOB KOHCTPYKIMU. [ToHsATHE KpUTHUECKOH cuibl U K03 duumenTa
3araca npoyHocTH. Pacuer kputnyeckoil cuiibl o Ditnepy. Ilpenens npumenumoctu Gpopmysst
Oinepa. [IpakTnyeckuii cnocob pacuera Ha yCTOWYMBOCTD.

Mooyne 4 «/Ilemanu mawiuny.

Pasnen 4.1. CoenuHeHne gerajeil MalyH.

Krnaccudpukanus neraneil MalivH M anmnapaToB XMMHUYECKHX IMPOU3BOJCTB. Pe3pOoBbIe
coearHeHus. PacueT OONTOBBIX COEIUHEHUI NPU MOMEPEYHBIX U NMPOJOIbHBIX Harpyskax. [Imo-
HOUHble coeMHeHUs. Ha3HaueHue u BBl MINOHOK. PacueT mmnoHok Ha cpe3 u cMmsaTue. Bumsl
cBapku. O6sacTh npuMeHeHus. Buapl cBapHbIX MIBOB. Pacyer Ha MPOYHOCTH CTHIKOBBIX M Ha-
XJIECTOYHBIX IIIBOB.

Pa3nen 4.2. Banbl u ocu, X ONOPBI U COEUHEHMSL.

Banbl, ux xnmaccudukanms u HazHaueHue. Ocu. [IpoeKTUpOBOYHBIE pacueThl BaJOB H
ocell. IlogmmnHuku ckoibxeHuss. Marepuansl Bkiaapied. [Hoqmunuankun kauenus. [lpuHnou-
MUaJIbHOE YCTPOMCTBO U OCHOBHBIE T€OMETpUUECKHE pa3mepbl. JlOCTOMHCTBA, HEOCTATKU U 00-
JacTU MPUMEHEHUs TMOAUIMITHUKOB KadeHus U cKkosbxkeHus. [IpuBoansie MydTsl. HasHauenue.
Knaccudukanus MyQpT 1o npuHIUNy AeHcTBUs U XapakTepy padotsl. [lopsaok nogdopa MypT u
OCHOBBI IPOYHOCTHOI'O pacyeTa.
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Pa3nen 4.3. Mexanndeckue nepeaayu.

3y6uateie mepenaun. OKpy)KHOE M paauaibHOe ycuius. Pemykropel. Ompenenenue u
knaccudukanus. [IpuMepsl cxeMm peTyKTOpOB.
4.00béM yueOHO#H THCHUIINHBI

B 3aueTHEBIX B akanem.
Bunel yue6HOI paboThI eAUHULAX Yacax
O0masi Tpy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY IIAHY 5,0 180
AyIUTOPHBIE 3aHITHS: 0,28 10
Jlexmm (Jlek) 0,14 5
[IpakTuueckue 3ansatus (113) 0,14 3)
CamocrositesibHas padora (CP): 4,47 161
CamocTosiTeIbHOEC U3YUEeHHE Pa3IeIOB TUCIIUILIMHBI 4,47 161
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ik3ameH (9)

AHHOTAIUsA padoyeil MPOrpaMMbl JUCUHUIIMHBI « JJIEKTPOTEXHUKA U NMPOMbIILJIEHHAS
ekTpoHuka» (b1.5.19)

1.eab AMCHUIUIMHBI «DJIEKTPOTEXHUKA U MPOMBIIIJICHHAs JIEKTPOHUKA» - 00ECIIeYUTh
TEOPETUYECKYI0O U IPAKTHUECKYI0 IIOJArOTOBKY OakanaBpa B 0O0JacTH HCIIOJIb30BAHUS
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOIMH aBTOMAaTU3MPOBAHHOTO MOJICIIMPOBAHUHN U
pacuéra SJIEKTPUUYECKUX IIeTel, a TaKKe BhIOOpa 3JIEKTPOTEXHUYECKOTO OOOPYAOBAaHUS IPH
IPOEKTUPOBAHUN XUMHUKO-TEXHOJOTHUECKUX MPOLIECCOB U IPOU3BOJICTB.

2. B pesyabrare m3yueHusl AMCHMILIMHBI 00y4Yalomuiicsi MO nporpaMmme 0akaJjiaB-
pHAaTa J0JKeH: 00J1a/1aTh CIEAYIOUIMMHA KOMIETEHIUSMH: CIIOCOOHOCThIO M TOTOBHOCTBIO HC-
MI0JIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMIUIMH B MPOQPECCHOHATHHON Ies-
TEJIbHOCTHU, IPUMEHATh METO/Ibl MaTEMaTUUECKOT0 aHallu3a U MOJAEIMPOBAHHUS, TEOPETUUECKOTO
U sKcnepumenTaibHoro uccienoBanus (OITK-2); crmocoOHOCThIO K caMOOpraHHM3alud U CaMo-
obpazoBanuto (OK-7); BrajeHueM OCHOBHBIMH METOJAMH, CIIOCOOAMH M CPEICTBAMHU MOJyYe-
HUS, XpaHEHUs], TepepaboTKu MHPOPMALIMHU, HABBIKAMH Pa0OThI ¢ KOMIIBIOTEPOM KaK CPEJCTBOM
ynpasienus unpopmarueii (OITK-5);
3Hamb: OCHOBHBIE ITOHATHS, ONPEAEICHUS U 3aKOHBI AJIEKTPUUECKUX U MarHUTHBIX Leneil; Me-
TOJBI aHAIM3a U pacyeTa LeNed MOCTOSHHOIO M NMEPEMEHHOIO TOKOB, METOJIOJIOTHIO AJIEKTPO-
TEXHUUYECKUX HM3MEPEHUH; yCTPOHWCTBO W MPHUHILMUIIBI paObOThl AJIEKTPOMATHUTHBIX U AJIEKTPOH-
HBIX YCTPOMCTB, TPaHCPOPMATOPOB, HIEKTPUYECKHX MAIINH, UCTOUHUKOB MUTAHUS, U3MEpH-
TEJIbHBIX PUOOPOB.

Ymems: npuMeHATh NPUHLIMIIBI TOCTPOCHHUS, AHATIN3a, pacueTa U HKCIUTyaTaluu MIEKTPUIECKUX

CeTei, IIeKTPOOOOPpYyI0BaHUS U MIPOMBIIIJIEHHBIX JIEKTPOHHBIX MPUOOPOB; BbIOMpaTh HEOOXO-

JUMBIE DJIEKTPUYECKUE U AJIEKTPOHHBIE YCTPOMCTBA M MAILLMHBI JUIsl PELICHMS 3a/1a4l IPOECKTH-

POBAaHMS XUMUYECKUX MPOU3BOJCTB; H3MEPATH NApaMETPhl IEKTPUUECKON LIENH U3MEPUTENb-

HBIMU ITpHOOpaMu;

Bnademwv: MeTogamMM pacdera 3JEKTPUUYECKUX LIENeil; HaBbIKaMH paboThl C 3JIEKTPUUECKOM am-

1apaTypou M dJIEKTPOHHBIMM YCTPOWCTBAMM.

3.Kpartkoe cogepxxanue 1uCUMIIIHHBI

1.1.0cHoBHBbIe ompeaeeHHUs], ONIMCAHUSL IAPAMETPOB M METOJ0B PAacyéTa 3J1eKTPUYECKUX
nene.

OcHOBHbIE TOHATHS U 0003HAYEHUSI DTEKTPUUECKUX BEIMUUH U DJIEMEHTOB 3JIEKTPUUECKUX
neneil. ICTOUHNKM M IPUEMHHUKH 3JIEKTPUUECKOM dHeprun. CXeMbl 3aMEIIEHUs IEKTPOTEXHHU-
YECKHUX YCTPOMCTB.

OcHOBHbBIE TIOHATHS TEOPUH dJIEKTpUUecKux nenei. Knaccudukanus nenei: nuHeiHbe U
HeJIMHEWHbIe, HEPa3BETBICHHbIE U PA3BETBJICHHBIC, C OJJHUM U HECKOJIBKUMH MCTOUHHUKAMHU IMH-
TaHUs, C COCPEJOTOUEHHBIMH U PacIIpeAeIeHHbIMU TapaMeTPaMH.

OcHOBHbBIE TPUHLUIIBI, TEOPEMBI U 3aKOHBI AJIEKTPOTEXHUKU. [IpHHIIMI HEmpephIBHOCTH
(3aMKHYTOCTH) 3JIEKTPHUYECKOTO TOKA U MAarHUTHOT0 1oToKa. 3akoHsl OMa u Kupxroda.
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MeTtopl aHanIM3a U pacyeTa JIMHEHHBIX IEKTPUUECKUX LENEN MOCTOSIHHOIO TOKa. AHAIN3
Y pacyeT PAa3BETBICHHBIX JJICKTPUYECKUX LENEH C HECKOJIBKUMU UCTOYHUKAMM MUTAHUS ITyTEM
COCTaBJICHUS U PELICHUsI CUCTEM ypaBHEHHH 1o 3akoHaMm Kupxroda, mpuMeHeHHsI METOAOB Y3-
JIOBBIX ITOTEHIMAJIOB ¥ SKBUBAJIEHTHOI'O AKTUBHOIO JBYXIIOJIOCHHUKA.

OcCHOBHBIE CBOWCTBA M 00JIACTH MPUMEHEHHUSI MOCTOBBIX LIENEH, MOTEHIIMOMETPOB, IEIIUTe-
JIei HAaNIPSDKCHMSI U TOKA.

Marpu4Hnas 3anuch ypaBHeHHH 1ieriel B 00001eHHbIX (popmax.
1.2.Ananu3 u pacuém nunelinvix yenei nepemeHH0z0 moKa

Crnioco0Orl npezcTaBieHus (B BUJE BPEMEHHBIX UarpaMM, BEKTOPOB, KOMIIJIEKCHBIX YHCEN)
U MapaMeTpsl (aMIUINTY/1a, 4acToTa, HayallbHas (a3a) CUHyCOUIanbHbIX (QyHKIMH. MrHOBeHHOE,
CpeHee U JeHCTBYIOIeE 3HAaUeHUs IEPEMEHHOTO CUHYCOUAAIBHOTO TOKA (HAIIPSIKEHU).

AKTHBHOE, PEaKTHUBHOE U IIOJHOE CONPOTHUBIICHUS BETBU. Pa30BbIe COOTHOLICHUS MEXIY
TOKOM M HampspkeHueM. MOIIHOCTh B LEMsAX HepeMeHHoro Toka. KoadduuueHnt mommuoctu
(cos([])) 1 ero TEXHUKO-3KOHOMHUYECKOE 3HAUYCHHUE.

[Tpumenenne anreOpsl KOMIUIEKCHBIX YUCEIT B AJIEKTPOTeXHUKE. KOMIUIEKCHBIN MeTo pac-
YeTa JIMHEWHBIX CXEM LieNel EPEMEHHOro Toka. KoMIIekcHOe CONPOTHUBIIEHUE U KOMILIEKCHAS
IIPOBOAMMOCTh BeTBU. KoMIJIeKCHas MOIIHOCTh U OajlaHC MOIIHOCTH B LIETIAX [IEPEMEHHOIO CH-
HYCOUJAIBHOT'O TOKA.

Pe3oHaHCHBIE sIBJIEHUS B 3JEKTPUUECKUX LEMSAX, YCIOBUS BO3ZHUKHOBEHUS, IPAKTHUECKOE
3HaueHue. YacToTHbIE CBOMCTBA LiENIEd NEPEMEHHOIO TOKa. IIoHATHE O JIMHENHBIX YEThIPEXIO-
mocHuKax. [IoHsaTHe 00 37EKTPUUECKUX LETSIX ¢ UHIYKTUBHOM (MarHUTHOM) CBA3BIO.

Amnanu3z u pacuer TpexdasHbIX Leneil NepeMeHHOro ToKa. JJIeMEHThl TpeX(a3HbIX Lenel.
Crioco6b1 n300pakeHust U coenuHeHHus (a3 Tpex(azHOro UCTOYHUKA NMHUTAHHS U MPHEMHUKOB
sHepruu. Tpex- U 4eThIPEXIIPOBOAHBIE CXEMBI IUTAHUS NIPUEMHUKOB. HasHaueHue HelTpanbpHo-
ro nposoja. MomHocTs TpexdazHoi uenu. Koapdunuent momuoctu. TexHuka 0e30macHOCTH
IPU HKCIUTyaTallMi YCTPOMCTB B TpeX(a3HbIX LEMX.

[IpumeneHue a1 MOAETUPOBAHUSA M pacyeTa IEKTPUUYECKUX LIeNel MpOorpaMMHBIX IMpo-
JYKTOB, pa3pabOTaHHBIX Ha Kadeape FIIEKTPOTEXHUKU U JIEKTPOHUKH, a TAKKe MAaKeTOB Mpo-
rpamm MultiSim, Mathcad, Excel.
1.3.Ananu3 u pacuém maznummnovix yenei

OcCHOBHbBIE MAarHUTHBIE BETMYHUHBI U 3aKOHBI 3JIEKTPOMAarHUTHOTO TOJIS.

CBoiicTBa U XapakTepUCTUKU (eppOMarHUTHBIX MaTepHuasoB. [IpumeHeHne 3aKkoHa NOIHO-
ro TOKa JJIsl aHaJIM3a U pacyeTa MarHUTHOM IIENH ¢ MarHUTOIPOBOAOM 0€3 BO3AYIIHOIO 3a30pa U
C BO3AYIIHBIM 3a30POM.

MarauTtHsble 1IeTH IEPEMEHHBIX MarHUTHBIX TOTOKOB. OCOOEHHOCTH pacyeTa JeKTpomar-
HUTHBIX MPOIIECCOB B KAaTYyIIKE C MAarHUTONPOBOIOM. I'paik MTHOBEHHBIX 3HAYCHUI MarHuT-
HOTO IOTOKa U TOKa B 0OMOTKE JIpOCCeisl IPH CUHYCOUJAIIbHOM HalpsKEHUU.

OHeprus U MEXaHUYECKUE CUIIBI B AIIEKTPOMEXAHUYECKUX CUCTEMAX. DHEPTU MarHUTHOTO
M0JIs1 KaTYIIKH, CUJIA TATH 3JIEKTPOMAarHura.

Mooyns ii. InexkmpomazHumnvle ycCmpoucmea u 3j1eKmpuiuecKue Mauiunsl
2.1. Tpancgpopmamopwi

Haznauenue u o0Gnacti npuMeHeHus TpaHc(hopMaTopoB. Y CTPOHCTBO M MPUHLIUI I€HCT-
BUsI 0JHOGa3HOTO TpaHchopmaropa.

AHanu3 31eKTPOMarHuTHBIX MTPOIECCOB B TpaHC(hOpMaTOpe, cXxeMa 3aMeICHHSL.

[Totepu snepruu B Tpanchopmarope. Baenrane xapakrepuctuku. [lacmopTHbIe TaHHbBIE
TpaHchopmaTopa 1 onpezeseHie HOMUHAIBHOTO TOKa, TOKa KOPOTKOT'O 3aMbIKaHUS B IIEPBUY-
HOM 0OMOTKE U U3MEHEHUS HANPSHKEHHS] HA BTOPUYHOW OOMOTKE.

2.2. Mawunvt nocmoannozo moka

VY CTpoicTBO M MPUHLIKIT AeWCTBUS MalIiH nocTosHHoro Toka (MIIT). Pexxumsl reneparo-
pa, ABUraTess U AJIEKTPOMarHuTHOro Topmo3a. Crioco6s! Bo30yxaeaus MIIT. Dueprerndeckue
u 3nekTpoMarHuTHbIE Tporiecchl B MIIT. PaboTa u XxapakTepruCTHKU JIEKTPOMAIIMHHBIX T€He-
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paropoB. Paboune u 3KcrTyaTallMOHHBIE XapaKTePUCTHKH, PETYIHPOBAHNE CKOPOCTH U METOBI
3aIycKa dJIEKTPOIBUTATENCH.
2.3. Acunxpounsie mawiunbl

YCTpoiCTBO M MPUHLIKIT ACHCTBUS TpeX(a3HOro aCHHXPOHHOTO ABUrarens. Bpamaromeecs
MarHMTHOE 1moJjie cratopa. Marautaoe noje mamuabl. 31C 00MoTOK craTtopa u poropa. CKoOJb-
»eHue. Yacrora BpalieHus poTopa. IJIEKTPOMAarHUTHBIM MOMEHT. MexaHnuuyeckue 1 pabodue
XapaKTEPUCTHUKHU.

DHeprerudeckue nuarpammel. [lacnopTHeie JaHHbIE.

[Tyck acHHXpOHHBIX JBUTaTeNei ¢ KOPOTKO3aMKHYTHIM U (ha3HBIM poTOopoM. PeBepcupoBa-
HUE U PETryJIIMPOBAHKUE YACTOTHI BPAIICHHUS.

2.4. Cunxponnsie mawiunsl

YCTpoiCTBO M MPUHLIKIT AEHCTBUS TpeX(a3HOro CHHXPOHHOTO TeHeparopa. Pabora rene-
patopa B aBTOHOMHOM pexume. Cxema 3amerieHust pa3sl 0OMOTKHU sSKOpsi. MOITHOCTh U 3JIEK-
TPOMAarHUTHBIII MOMEHT. BHEIIHAS U perylTupoBOYHAsI XapaKTEPUCTUKU.

YCeTpoUCTBO U IPUHIUIL ACHUCTBUS CHHXPOHHOIO ABUTraTes. YacTora BpaleHus poTopa.
[Tyck nBuratens. Bpamaromuii MOMEHT, yIiIOBbIE XapakTepucTUku. PerynupoBanue koddduiu-
€HTa MOIIIHOCTH.

Mooyns iii. OcHogbl 371eKMPOHUKU U IJIEKMPUUECKUE U3MEPEHUA
3.1. Dnemenmnan 6aza coO8pEeMEHHBIX IJIEKMPOHHBIX YCMPOUCME

YcnoBHble 0003HAYEHUS, IPUHITUI ISHCTBUS, XapaKTEPUCTUKU U Ha3HAUYECHHUE TTOTYIPO-
BOJIHUKOBBIX JIN0JI0B, TPAH3UCTOPOB, TUPUCTOPOB.

WuTerpanbHble MUKPOCXEMBI, X Ha3HAYCHHE, KIacCu(PHUKAIUsI 1 MApKUPOBKA.

3.2. UcmoyHuKu 6mopuuno2o 31eKmponumanusa u yCuiumeiu 31eKmpudecKux CUcHa108

[TonynpoBOIHUKOBBIE BBIIPSIMUTENN: KIIACCU(UKAIUS, OCHOBHBIC TApAMETPhL. JIEKTPH-
YECKHE CXEMBI U TIPUHIIHIT PA0OTHI BBIPSMHUTENS. DICKTPUIECKHUE (PHITBTPHI.

Knaccudukanus u oCHOBHbIE XapaKTePUCTUKH YCHIIUTEIeH. AHanU3 paboThl OAHOKACKA-
HBIX 1 MHOTOKACKaJIHbIX ycuinTeneid. OOpaTHbIe CBsI3U B onepanoHHbiX yeuuressix (OY), nx
BIIMSTHUE HA MapaMeTphl U XapaKTepUCTUKH ycrnuTeas. OCHOBHBIEC TUIIBI ycuuTeNel Ha 0aze
oVv.

3.3. Ocnoegvl yugpposoii 31eKMpPOHUKU

OO61ue cBeieHrs 0 IM(PPOBBIX JIEKTPOHHBIX YCTPOUCTBAX.

YcrpoiicTBa KOMOMHALMOHHOM JTOTMKH: CyMMaTOPBI, IU(PATOPHI, NemU(paTopbl, MyIb-
TUILIEKCOPBI, JEMYIbTUILIEKCOPbI, KOMIIapaTOPhI.

DneMeHTHl TaMATH, HU(POBbIE TPUTTEPHI, PETUCTPBI U IU(PPOBBIE CYETUYMKH UMITYIIHCOB.
WNuaukanus 1udppoBoit uHGopmamm.

3.4. dnexmpuueckue uzmepenus u npudopvl

N3mepenus 3eKTpUUEeCKUX U HEIJIEKTPUUECKUX BeIMYMH. MeTo bl U3MEPEHUI: IpsSIMbIE U
KOCBEHHBIE.

AHaJIOTOBBIE DJIEKTPOU3MEPUTENbHBIE TPHUOOPHI IPSMOTO TTPEOOpPa30BaHUs: YCTPOUCTBO,
HOPUHIUIN JeHCTBUS, 00J1aCTH IPUMEHEHHUS.

N3mepenue 3neKTprUuecKuX BEIMUUH: TOKOB, HAPSXKEHUH, CONPOTUBICHUN, MOIITHOCTH U
DHEPIUH.

[udposble 351eKTPOHHBIE U3MEPUTENbHBIE TPUOOPHI: KilacCU(PUKALIKS, CTPYKTYpHBIE CXe-
MBI.
4.00b€M yueOHOH THCHUTIIUHBI

B 3aueTHbBIX B akanewm.
Bupl yueGHOI paboTh eIUHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIMTOPHBIE 3aAHSITHUS: 1,5 20
Jlextu (JIek) 0,56 8
[Tpaktuueckue 3ansatus (I113) 0,33 12
CamocrositeabHas padora (CP): 3,19 115
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CamocTosTeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUTLUIMHBI 3,19 115
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ik3amen (9)
AHHOTauus padoyeii mporpammsbl aucuuminibl «IpaBosenenne» (b1.5.20)
1.1le u AUMCHMIVIMHBI: OBJAJCHHE OCHOBAMH IPABOBBIX 3HaHUH; (OPMHPOBAHUE MPABOBOM
KYJIBTYPbI aKTUBHOTO, 3aKOHOIOCIYIITHOTO IPaXKIaHUHA.

2. B pe3yabrare u3yYeHHsl AUCHMUIUIMHBI O0y4YalIIMiiCA IO MNporpamMme
O0akajaBpuaTa AO0JLKeH: o00JagaTh CIEAYIOIMMHA KOMIIETEHIUSIMHU: CHOCOOHOCTBIO
UCIIOJIb30BaTh OCHOBHI MPABOBBIX 3HAHMIA B PA3IUYHBIX cepax aesrenbHoctd (OK-4);

3Hamb: OCHOBBI POCCUICKON MPABOBOW CUCTEMBI U POCCUHCKOTO 3aKOHO/IATEIbCTBA, OCHOBBI OP-
raHu3auu 1 QyHKIIMOHUPOBAHUS CYAICOHBIX U WHBIX MPABONPUMEHUTEIBHBIX M MMPABOOXPAHU-
TEJIbHBIX OPraHOB; MPABOBbIE U HPABCTBEHHO-ITHUYECKHE HOPMBI B chepe mpodeccruoHanbHOU
JeSITeIbHOCTH; TPABOBBIE HOPMBI, PETYJIMPYIOIINE OTHOIICHHE YeJIOBEKA K YEIIOBEKY, OOIIECTRY,
OKpYXKarollel cpejie; mpaBa U 0043aHHOCTHU TPakIaHUHA; OCHOBBI TPYAOBOI'O 3aKOHO/1ATEIbCTBA.
Ymemyu: ncnonp30BaTh 3TUYECKUE U TIPABOBBIE HOPMBI, PETYIUPYIOLIUE OTHOLLIEHUE YEJIOBEKA K
YelloBeKY, 00IeCTBY, OKpY>KalolIeil cpesie, UCMOIb30BaTh MpaBa U CBOOObI YETIOBEKA M Ipax-
JAaHWHA TIPU pa3pabOTKe COLMATBHBIX MPOEKTOB; MCIIOJIB30BaTh M COCTABISATH HOPMATUBHBIC U
MIPABOBBIE JOKYMEHTBI, OTHOCAIIUECS K MPOdECCHOHATBHON EATEIbHOCTH, MPEAIPUHUMATE He-
00X0IMMBbIE MEpbl K BOCCTAaHOBJIEHUIO HAapYUIEHHBIX IMPaB; Peaii30BbIBATh IIpaBa U CBOOOIbI
YeNoBeKa U rpakJaHIHa B PAa3IUYHbBIX chepax KU3HEACSITEIbHOCTH.

Brademw: ocHOBaMM X035HCTBEHHOTO I1paBa.

3.Kparkoe conep:kanue QTHCIUITHHBI

[Tonsatre n npusHaku rocynapcrsa. @opmel rocynapersa. @ynkuuu rocygapersa. I1ons-
TUE U TpU3HaKu npaBa. OCHOBHbBIE MPABOBHIE CUCTEMBbl COBPEMEHHOCTH. [loHsTHE U BUABI UC-
TOYHUKOB npaBa. OmpeneneHne 3aK0Ha U MOJ3aKOHHBIX akToB. [leificTBie HOPMATUBHBIX IIpaBoO-
BBIX akTOB BO BpeMmeHu. OOparHas cuiia 3akoHa. [loHsTHEe MpaBoBBIX HOPM, UX CTPyKTypa. Cuc-
Tema mpaBa. YacTHoe u myOiMyuHOE MpaBo. MatepuainbHOe U mpolieccyaibHoe mpaBo. [IpaBooT-
HOIIIEHUE: 00BEKT, CYOBEKT U CoJiepKaHue MpaBooTHOIICHUN. FOpunnueckue GpakThl.

Koncturymus — ocHoBHoit 3akoH Poccuiickoit ®@enepanun. DenaepaTuBHOE YCTPOUCTBO
P®. Cucrema rocynapcTBeHHBIX OpPraHOB M PUHIIUI pa3zeneHus Buacteii B PO. [Tonstue rpaxkaan-
ctBa. Ilpu3nanue, cobmatoieHNe, 3allUTa PAaBHBIX MPaB KEHIIUH U MY)KUYUH KaK OCHOBHas 00s-
3aHHOCTb I'OCYJIapCTBA.

[TonsTre u npeaMeT aAMUHUCTpaTUBHOTrO npaBa. O6mas xapakrepuctuka Konekca PO 06
aIMUHUCTPATUBHBIX IPABOHAPYIICHUSX. AJIMUHHCTPATUBHbIE MpPaBOHAPYUIECHUsS: IMOHATHE H
MPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHITHE U NMPUHIUIIEL. [loHsTHE, TPU3HAKY U
BUJIbI IMUHUCTPATUBHBIX HaKa3aHUM.

[TonsiTHEe U MpeAMET YroJIOBHOTO IpaBa. YTOJOBHAsI OTBETCTBEHHOCTh: IMOHSATHE, OCHOBA-
HUE€ BO3HUKHOBEHM:. [loHsATHE mpecTymieHHs: NMpU3HaKW, CTpyKTypa. CocTaB MpPECTYIJIEHUS.
Coyuactue B ipectyrieHnn. OOCTOsATEIHCTBA, UCKIIIOYAIOIINE PECTYHOCTh AesiHus. [lonsarue,
LEeIU ¥ BUAbl HaKa3aHUW. YTOJIOBHAs OTBETCTBEHHOCTH 32 COBEPIIECHUE MPECTYIUICHUU. Y CIOB-
HOE€ OCYKJIeHUE, OCBOOOKIEHHE OT yroJOBHOW OTBETCTBEHHOCTHU. IIpenmer u 0ObeKT KpuMHHa-
JUCTUKU. MeTONbl U 3a7aud KPUMHUHAIUCTUKU. [lOHATHE KPUMHHATHUCTHUYECKON HIeHTU(UKA-
. OOBEKTHl U BUJIBI KpUMHUHAIUCTUYECKON ueHTuGrkanuu. KpumuHanuctuueckas TEXHUKA.
Kpumunanucrtuyeckas TakTHKA.

DKOJIOTHYECKOEe IMpaBo: MOHSTHE, MpeIMET METOJ M MCTOYHHKH SKOJIOIMYECKOro IpaBa
P®. Ilonsatue, BUIBI U CTPYKTypa 3KOJOTMUYECKUX MPABOHAPYILIEHUM, OTBETCTBEHHOCTh 3a HMX
COBEpIICHHUE.

[Tonstre nadopmaruu. OTBETCTBEHHOCTh 332 HapYIIEHHE 3aKOHOJATENBCTBA O 3alUTe MH-
dopmaruu. ['ocynapcTBeHHas TaiiHa: MOHSTHE, 3alIMTa, IPABOBOE PEryJIUPOBAHUE TOCYAAPCT-
BEHHOM, cmykebHoi u nHoi nndopmanmn. Kondunennmansuas naGopmanus: mOHATHE, BUABI U
3amUTa. 3alnTa IepCOHAIBHBIX JAHHBIX I'paX/JIaHHHA.

[lonsiTHe, mpeaMeT U METOJI TpakIaHCKOro npasa. [loHATHE TpaXAaHCKOTO MPaBOOTHOIIIE-
Hus, ero crenuduka. CTpykTypa Tpa)JIaHCKOro mnpaBooTHolleHus. [IpaBoneecriocoOHOCTh
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CyOBEKTOB TPaXJAAHCKOTO MPABOOTHOIIECHUS. ['paxkaaHe Kak CyOBEKTHI T'Pa)KTaHCKOTO TMpaBa.
®dusndeckue U IPUIUISCKUEe JTUIA: TTOHATHE, TPU3HaKH, Kiaccudukanus. IOpuanueckue dak-
Thl. [IpaBo cobctBenHOCTH. [ToHATHE aBTOpCKOTO TpaBa. [lonsTue narentHoro mnpasa. [lonsTue
uHTe/UIeKTyalbHONH coOcTBeHHOCTH (MC) m uckmountensHoro mpasa. Knaccudukamus HC.
CucreMa paBoBOI OXpaHbl HHTEIEKTYAIbHON COOCTBEHHOCTH, aBTOPCKUX M MMATEHTHBIX MPAB.

[TonsiTHEe XO3SMHUCTBEHHOTO (MPEANPUHUMATEIHCKOTO) mpaBa. IIpeaMmer X03siCTBEHHOTO
(mpeanpuHUMATEIBCKOI0) MpaBa, MPU3HAKU, METOJIBI TPAaBOBOT0 perynupoBanus. [lonstue xo-
3sIUCTBEHHOM W MPEANPUHUMATEIBCKON NS TEILHOCTH.

[IpaBoBOe perynMpoBaHHE CEMEWHBIX OTHOLICHHWHA. 3aKIIOUYCHHE U IMpEeKpaiieHue Opaka.
[IpaBa u 00s3aHHOCTH poauTeniel U aeTei. AaumeHThl. @OpPMBI BOCIMTAHMS ACTEH, OCTABIINXCS
0€e3 NoneyYeHus! pOAUTENEH.

[Ipenmet u MeTo TpyAOBOro Mpasa. TpyaoBOH TOroBOp: MOHSATHE, CTOPOHBI, COJIEPKAHUE.
Pabouee Bpems. Bpems otabixa. TpynoBbie ciopsl. Jucuumivaa Tpyna.

[Tonsitue u ucroku koppynuuu. HopmatuBHoe onpenenenue koppynuuu. [IpuanHel pac-
MPOCTpaHeHus Koppymnuuu. Hakazyemble u HeHakazyembie GopMmbl Koppymiuu. CKpeIThie (J1a-
TeHTHbIE) (opMbl Koppynuuu. DPopMmbl  KOPpyHIUU-TIpeCTyIieHUss. DPOpMBI  KOPPYMITUH-
npoctyrnka. @opMbl MOUTHYECKON Koppymniuu. HopMaTuBHEBIE TTPaBOBBIE aKTHI B Cepe MPOTH-
BozeiicTBUA Koppynuuu. Penepanbubiii 3ak0H OT 25.12.2008 Ne 273-03 «O npoTUBOAEHCTBUH
KOPPYIIIUN.
4.00b€M yueOHOil THCIUIIHHBI

B 3aueTHBIX B akagewm.
Bunet yueGHoI paboThI 117030500 £:0:¢ Yacax
O01as TPy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 2,0 72
AyAUTOPHBIE 3aHATHS: 0,11 10
Jlexmum (Jlek) 0,11 4
[Ipaxktuueckue 3ansarus (I113)

CamocrositesabHasi padora (CP): 1,78 64
CamocTosiTeIbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 1,72 64

Bua KoHTpOJIsA: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTanus padoyel NporpaMmMsl JMCHHUILIMHBI « OCHOBBI JKOHOMHMKH M YIIPABJICHUS
npousBoacreom» (b1.621)

1.IMeab AMCHUIVIMHBI — TOJy4YeHHE CUCTEMbI 3HAHMH 00 SKOHOMHYECKUX 3aKOHOMEp-
HOCTAX (YHKIIMOHUPOBAHMSI XUMHUYECKOTO POU3BOJICTBA B CUCTEME HAIIMOHAIBHON 3KOHOMUKH,
00y4yeHHe SKOHOMUYECKOMY MBIIUIEHUIO U WCIOJIb30BAHUIO 3HAHUI B MPAKTUYECKOH AeATelb-
HOCTH.

JucuuruimHa “OCHOBBI SKOHOMHUKHU U YIPABIEHHs MPOU3BOACTBOM’ OTHOCUTCS K 0a3u-
pyercs Ha KOMIIETEHIUSX, TOJIYYeHHbIX NPU U3YYEeHUU TUCHUIUIMH «Maremartukay, «Hdpopma-
TuKa», «[Ipolecchl 1 annapaTsl XUMUYECKON TEXHOJIOTUNY, «O0111as XuMU4ecKasi TEXHOJIOT U,
«Cucrembl yrpaBlIeHUs] XUMUKO-TEXHOJIOTHYECKUMH Tporieccamu», «O00pyioBaHHE U OCHOBBI
MPOEKTUPOBAHUSI XUMUYECKHUX TIPEITPUITUI.

2. B pesyabraTre wH3ydYeHHs IUCHUILUIMHBI O00y4yalolMiicsi MO MporpaMmme
O0akanaBpuaTa JOJLKeH: o00dajgaTh CIEIYIOUMMH  KOMIETEHIUSAMM: CIIOCOOHOCTBIO
UCIIOJIb30BATh OCHOBBI 9KOHOMHYECKUX 3HAaHHUI B pa3invHbIX chepax aesteabHoctu (OK-3);

3Hamb: 3aKOHOJATENIbHbIE 1 HOPMAaTUBHBIE IIPABOBBIE AKThl, PETIAMEHTHUPYIOLIUE Jes-
TEIbHOCTh MPEANPUATHS; LENU U (OPMBI OCYIIECTBICHUS MPEANPUHUMATENBCKON IeATelbHO-
CTH; COCTaB U MOPSI0K (POPMHUPOBAHUS MAaTepUAIbHO-TEXHUYECKOI 0a3bl MPOU3BOCTBA; (HOPMBI
U CHUCTEMBI OIUIaThl TPYyJa; MeXaHu3M (OPMUPOBAHUS 3aTpaT HA MPOU3BOJCTBO U peaM3aliio
HPOAYKIUH, 1IeH, TPUOBUIN; MPUHIUIBI HAJIOT000I0KEHUS PEANPUATHIA; MEXaHU3M (PUHAHCO-
BO-KPEIUTHBIX OTHOILIEHUN MNPENpPUATUS; OCHOBbI MHHOBAIMOHHOHN N€ATENbHOCTH MpeANnpH-
ATUH; CYIIHOCTb, IPUHIMIBI, (YHKIIMU U METOJbl YIPABJICHUS MPOU3BOJICTBOM; OCHOBBI Opra-
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HU3AIMK TPOU3BOJCTBOM KaK OJHOM M3 (YHKUMI ylpaBlIeHUs; CYIIHOCTh IJIAHUPOBAHUS U BU-
Jbl IJIAHOB;

Ymems: onpenensts ce6ecTOMMOCTD MPOMYKIMU; BBISBIATH PE3E€PBBI U IYTH MOBBIICHUS 3 (-
(EeKTUBHOCTH XUMHMUYECKUX IPOU3BOJCTB; HCIOJIB30BaTh METO/bl TEXHHUKO-?KOHOMHYECKOU
OLICHKH MHKEHEPHBIX PEILICHUI; IPUMEHATh TEXHOJIOTHIO IIPUHATHS YIIPABICHYECKUX PEILICHUN;
Bnadempw: cniennanbHON SKOHOMHUYECKOM TEPMUHOJIOIMEN; HaBbIKAMU CaAMOCTOSITEIILHOI'O OBJIa-
JICHUs] HOBBIMH 3HAHUSAMM 110 TEOPUU DKOHOMHUKH IIPEANPUATHS U IIPAKTUKU €€ Pa3BUTHS; HABbI-
KaMHU pacyeToB M0 3KOHOMUYECKOMY OOOCHOBAHMIO BbIOOpA ChIPhS, SHEPreTUYECKUX CPEJCTB U
PaLMOHATILHOMY Pa3MEIEHHIO MPEANPHUITUN; TEXHUKO-3KOHOMHUYECKOT0 0OOCHOBAaHUS I1€JIECO-
00pa3HOCTH KAIIUTAJILHOI'O CTPOUTENILCTBA B OTPACIIH.

3.Kparkoe cogepxxanue JUCUMILIHHBI

1. Ocnoewl puinounoit IKoHOMUKU

DKOHOMHYECKHE MMOTpeOHOCTH, O6mara u pecypcebl. OOIIECTBEHHOE MPOU3BOACTBO U KO-
HOMMUECKHE OTHOLIEHUS. [[pon3BOACTBEHHBIE BO3MOKHOCTH OOIIECTBA U SKOHOMHYECKUN BBI-
6op. KpuBas mnpou3BOJACTBEHHBIX BO3MOXXHOCTEH. 3aKkOH yOBIBalOImeH MpeAcIbHON
MIOJIE3HOCTHM.

DKOHOMHYECKHE CHUCTEMBbl M MX CYIIHOCTb. THIIBI U MOJEIU SKOHOMHUYECKUX CHUCTEM.
DJEMEHT dKOHOMHYECKON cUcTeMbl. TpaaunnoHHas 3xkoHOMuYeckas cucremMa. CoOCTBEHHOCTb:
dbopMbI U ITyTH UX MpeoOpa3zoBaHUs.

ToBapHbIll (pPHIHOUHBIM) TUI OOIIECTBEHHOrO Npou3BoAcTBa. CyIIHOCTH M YCIIOBUS
BO3HUKHOBEHUS PhIHKA. BUIBI PHIHKOB U UX CTpyKTypa. OyHKIMHU phIHKA. TOBap U ero cBOICT-
Ba. PpIHOYHBIN MeXaHU3M cipoca U npeanoxkeHus. [loHsTue «3macTUUHOCTBY. DIIaCTUYHOCTH
CIpoca U MpeAsioKeHus. DNaCTUYHOCTh TOYEUHAs U TyTOBasl.

dunaHcoBas cucteMa M (UHAHCOBAs MOJWTHKA oOmiecTBa. ['ocynapcTBeHHBINH OOKET.
Hanoru u nanorosas cuctema.

2. DKoHomMuYecKue 0CHO8bl yNnpasieHus nPoU3600CmMeom

[IpennpustTie Kak CyObEKT PHIHOYHOTO XO34KCTBA. DKOHOMUYECKHE 3aKOHBI U 0COOCH-
HOCTH WX NPOSIBICHUSI HA MpEANpUATHH. Poib crnenuamucra XMMUYECKOW MPOMBIIIJIEHHOCTH.
[IpenmpusiTie B cucTeMe phIHOYHON SKOHOMUKH. [Ipenmpusitie — kak cyOBEKT U OOBEKT Mpe-
MPUHUMATEIBCKON NESITeIbHOCTH. 3aKOHOJaTeNIbHasi 0a3a MpeanpuHUMATEILCKONU ACSITebHO-
cti. HopmaTuBHO-IIPaBOBBIE aKThl, PETTIAMEHTHPYIOIINE IEATENBHOCTh NpeanpuaTus. Opranu-
3allMOHHO-TIPaBOBbIE (POPMBI MPEANPUHUMATEIBCKON JE€ATENbHOCTH M KPUTEPUHM UX BHIOODA.
®opmMbl cOOCTBEHHOCTH. BHEIIHSASA M BHYTPEHHSISI cpeia MPpepUsTus.

MatepuanbHo-TexHUYecKast 0aza npou3BoAcTBa. CelppeBasi U TOIUIMBHO-3HEPTeTHYECKAS
6a3a XMMHUYECKMX IMpou3BOACTB. [Ipom3BoacTBEeHHass mporpaMMa M MPOU3BOJCTBEHHAs MOII-
HOCTb mnpeanpusaTus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKLIUU. DKOHOMHYECKOE 000C-
HOBaHUE BbIOOpA ChIpbs U TOIUIMBA. PecypcocOeperxkenue. AlbTepHATUBHBIE UCTOYHUK CBIPbS U
sHepruu. Opranuzanus CKJIaJACKoro Xo3snucTna.

MarepranbHO-TEXHUUYECKUE pecypchl npeanpuatus. OCHOBHBIE IPOU3BOJCTBEHHBIE
(GOHIBI XUMUYECKUX MPENNPUATHI: MOHATHE, KiaccupuKkanuus u cTpykrypa. [lonarue u crpyk-
Typa OCHOBHBIX cpeicTB. OIleHKa OCHOBHBIX CPEICTB. MeTo bl OLIEHKH OCHOBHBIX (oH/0B. [1o-
Ka3aTelu MCIOJb30BaHUSI OCHOBHBIX IMPOU3BOJCTBEHHBIX (oHNOB. M3HOC M amopTu3auus oc-
HOBHBIX (poHI0B. OrieHKa Y3PPEKTUBHOCTH MCIIOJIB30BAaHUS OCHOBHBIX MPOU3BOJCTBEHHBIX (HOH-
1oB. Bocripons3BoacTBO OCHOBHBIX cpencTB. OOOpOTHBIE CPEACTBA MPEAIPUSITHS: TTOHATHE, CO-
CTaB U CTpyKTypa. McTouHnKN popMHpOBaHUs 000POTHBIX cpeacTB. ObopaunBaeMocTh 000pOT-
HBIX CpelCTB. MarepuanbHble 3amachl Ha npennpustud. OnpeneneHue noTpedHOCTH B 000pOT-
HBIX CPEJCTBaX.

Tpynossie pecypebl npennpusitusa. [lepconan npennpusatus u ero crpykrypa. OCHOBBI
OpraHu3aly TpyAa Ha NpeanpusaTuu. DPQPeKTUBHOCTh UCMOIb30BAHUS MEepcoHaa U pabodero
BpemeHH. [IpousBoauTenbHOCTh TpyAa W omiaTta Tpynaa. OpraHuzanus 3apaOOTHOM IMiaThl Ha
npennpusaTii. CocTaB U CTPYKTypa MPOMBIIUIEHHO-TIPOM3BOACTBEHHOIO nepcoHana. [Iponsso-
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JTUTEIBHOCTh TPYy/a: HMOHATHE, OKAa3aTeIn U METONbl u3MepeHus. MHauBuyanpHast U o0ImecT-
BEHHAasl MPOMU3BOJUTEIBHOCTh TpyJa. Pe3epBbl M (haKTOpbl MOBBIIIEHHUS NMPOU3BOAUTEIBHOCTU
Tpyna. @POpMBI, CUCTEMBI U pa3Mep OIUIATHI TPYZAA Ha IMPEIIPUATUN.

3. TexHUKO-9KOHOMUYUECKUI AHANU3 UHHCEHEPHBIX PeUleHUll

3arpaThl Ha MPOU3BOJACTBO Npoaykuuu. [loHsTHE 3aTpaT Ha MPOU3BOACTBO U peanu3a-
o npoxykuuu. Knaccugpukanuu u ctpykrypa 3atpat. OcoOeHHOCTH (JOPMUPOBAHUS 3aTpar B
KOMIUIEKCHBIX MPOU3BOJCTBaX. OCHOBHBIE YT CHMKEHUS 3aTpaT Ha IPOU3BOJCTBO XUMMYE-
ckoil nponykuuu. LlenooOpasosanue. IlonsaTre npuObUIM U 10X04a NPEANPUATHS, METOIBI UX
pacuera. PeHTabenbHOCTh, €€ BUBI M METOABI pacueTa. Pacuer Touku 6e3yObITOYHOCTH MPOU3-
BOJICTBA.

DUHAHCOBO-KPEIUTHBIE OTHOILLIEHUS NPEANPUATUI U cUcTeMa Halorooonoxenus. [1ons-
THE, COCTaB U CTPYKTypa (puHaHcoB npeanpusatus. CymHocTs, QyHKIMM U 3a1aud (HUHAHCOB
npeanpusitas. CoOCTBeHHBIE U 3aeMHbIE (DUHAHCOBBIE pecypchl. banaHc J0XOH0B U PacxooB.
Hanoroas nonutuka. [IpuHuuns! Hamoroo6maoxenus. Hamoru u niarexu, ycTaHOBJIEHHbIE 3a-
KOHOJIaTEIbCTBOM: BHU[IbI, CTABKH, OOBEKTHI HAJIOTOOOJIOKEHHUS U CPOKH YIUIaThl HAJIOTa B OIOI-
HKET.
4.00b€éM yueOHOH TUCHMILITUHBI

B 3aueTHbBIX B akanem.
Bunel yueGHOI paboThI eAUHULAX Yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 4,0 144
AyIMTOpHBIE 3aHATHS: 0,22 8
Jlexiuu (JIek) 0,22 8
[Tpaktuueckue 3ausatus (I113) 0 0
CamocrositesbHas padora (CP): 3,53 127
CaMocCTOsTeIbHOE U3YUEHUE PA3/IeTIOB IUCIUTIIHHBI 3,53 127
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

4.4.2. IucUMILUIMHBI 0013aTEeJIbHON YaCcTH (BAPUATUBHAA YACTh)

AHHoOTanus padouei nporpamMmsl JucuuiIuHbl « Actopus puocopun»
(b1.B.OZ.1)

1.lenp AuCHMIVIMHBI: IPHOOPETEHUE CTYIEHTaMHU 3HaHUI B oOnactu uctopuu ¢uio-
coum.

2. B pe3yiabTare n3yyeHust AMCHUILUIMHBI 00y4YalOLIHUIicsl 10 Mporpamme dakJaBpua-
Ta JAOJIKeH: o0lajgaTh CIeIyIOIUMH KOMIIETEHIMSAMU: CIIOCOOHOCTBIO OCYIIECTBIIATH IOMCK,
XpaHeHue, 00paboTKy U aHaJIW3 MH(OPMALIMU U3 PA3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, Mpe-
CTaBIATH €€ B TpeOyeMoM (opmare ¢ HCIOJIb30BaHHEM MH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U
cereBbiX TexHoJorui (OITK-1); TOTOBHOCTBIO MCIIOJIB30BATh COBPEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTUM B CBOEH NpodeccuoHanbHO 00acT, B TOM yucie 6a3bl JaHHBIX U MaKeThl NMpH-
kiaaHbIxX nporpamm (TTK-11);

3namwb: OCHOBHOE co/iepKaHHe IIaBHBIX (pUIoco(CcKUX MIKOI M HalpaBlIeHUH, pecTa-
BUTEJIEH 3TUX LIKOJI, CBS3b M pa3inuyue ux GuiocoPpCcKux Uaeu, cBsizb HCTOPUKO-PHUITIOCO(CKHUX
KOHIIETILMI ¢ COBPEMEHHBIMHU MPo0IeMaMu MHIUBUIYaTIbHONW U OOIIECTBEHHOM KHU3HH;
Ymems: moHMMaTh W aHATM3UPOBATh MHUPOBO33PEHUYECKUE, COLUANIBbHBIE M WHIUBUAYAJIbHbBIE
npoOJIeMbl COBPEMEHHOM KU3HHU; TPAMOTHO BECTH JIUCKYCCHIO, apryMEHTHUPOBAHO OTCTaUBATh
CBOIO MO3UIUIO 110 3HAYUMBIM (pustocopckumM npodaemMaM COBPEMEHHON KU3HU, HAYKU U TEXHO-
JIOTHH, ONTUPAsICh Ha HApaOOTaHHBIN B UCTOpUHU (HIIOCODUHN MaTepUal;
Braoemyw: xateropuanbHbIM allapaToM H3y4aeMOW IUCHUIUIMHBI, (QUIOCOPCKUMHU METOIaMu
aHaJM3a pPa3IMYHBIX MPoOIJIeM, HaBbIKaMH (pUI0COPCKON KyIbTYphI 7151 BBIPAOOTKH CUCTEMHOTO,
LEJIOCTHOTO B3IJIs[a HA JEHCTBUTEIBHOCTh U MECTO HAYKH M TEXHUKH B ATOW LEJIOCTHON KapTH-
HE MHpa.
3.Kpartkoe cogep:xanue TuCUHIITAHBI
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Beseoenue. llenu u 3anaun kypca. Moodyas 1. XapakTepucTuka aHTHYHOW, CPEIHEBEKOBOU (-
nocopuu, punocoduu HoBoro Bpemenu u snoxu Ilpoceemenus. Modyas 2. XapakTepucTuka
HEMEIKO# Kiaccuueckor punocopun. Modyns 3. OcHOBHBIC IPOOIEMbI MAPKCUCTCKOM (hUIIO-
coduu 1 IpoOIeMBbI PycCKO# Punocodun.

4.00b€éM yueOHOH TUCHUILIUHBI

B 3aueTHBIX B akagewm.
Bupl yueOHO# paboTh eIMHULAaX qacax
OO01asi TPy10€eMKOCTh IMCHUILIUHBI 10 Y4€OHOMY ILUIaHY 2,0 72
AY/JAUTOPHBIE 3aHATHS: 0,22 8
Jlexiuu (JIek) 0,17 6
[Tpaktrueckue 3ansatus (113) 0,06 2
CamocrositeabHas padora (CP): 1,67 60
CamocTosITeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 1,67 60
Buja KoHTpoIsA: 3a4eT / IK3aMeH 0,11 3auer (4)
AHHOTaUs padoyeil mporpaMMsbl I CHUIIMHBI «CONMATBLHO-TOJIUTHYECKAS] HCTOPUSD»
(b1.B.O/1.2)

1.lens maHHOTO Y4eOHOTO Kypca - JaTh MOJUTOJOTHYCCKHIN aHAU3 MCTOPUICCKU CO-
oniTuit Poccun XX-XXI BB. ConmanbHo-nonautuyeckas ucropus Poccun XX-XXI BB. paccmar-
pUBaeTCs Kak ydeOHasl JAMCIMILINHA, CTOSIIAS Ha CTHIKE HCTOPUIECKOTO M TIOJTUTOJIOTHIECKOTO
3HaHuA. L{enpio TUCHUIUIMHBI SBJISETCS MPUOOpETeHHE CTYACHTaMU Hay4HbIX 3HAHUI B 0051acTH
COLIMAJIbHO-TIOJINTUYECKON KHU3HU o011ecTBa yepe3 aHanu3 ucropuu Poccun XX-XXI BB.

2. B pe3yabrare wu3yYyeHHs] AMCHMILVIMHBI O0y4alOUIMHCA 10 NporpaMmme
O0akajaBpuaTa J0JLKeH: o00JajgaTh CIEAYIONMMH  KOMIETEHIUSMH:  CIIOCOOHOCTBIO
AQHAJIM3UPOBATH OCHOBHBIE ATAIbl U 3aKOHOMEPHOCTH UCTOPUUECKOTO Pa3BUTHUs 00IIeCTBa [T
dopmupoBanus rpaxaanckord mosunuu (OK-2); cmocoOHOCTRIO paboTaTh C HAaydHO-
TEXHUUYECKON uH(pOpMalueld, HCIOIb30BaTh OTEUYECTBEHHBIM M 3apyOexHBIH ONBIT B
npodeccuonanbroii aestenbHoctu (I1K-8);

3nams: ocHOBHBIE (DaKTBI U COOBITUS colMambHO-onuTHdeckoi uctopun Poccuu XX-XXI BB.;
CYIITHOCTh, XapaKTep M OCOOCHHOCTH OCHOBHBIX 3TallOB COIHAIBLHO-TIOJIMTUYECKON HCTOPUU
Poccun HoBeiiiiero BpeMeHu; oOIIe 3aKOHOMEPHOCTH COLMATBHO-TIOJIUTUYECKOTO MPOIIeCcCa;
MECTO M POJIb PA3IMYHBIX COIMATBHBIX TPYIIIT B OOIIECTBE; BIUSHUE TOCYIAPCTBA M OTICITHHBIX
00IIECTBEHHO-TIOMUTHYECKHUX CHII HA HICTOPUUYECKUN TIPOIIECC.

Ymems: moHUMATh M aHATM3UPOBATH MUPOBO33PEHYECKHE, COMMALHO W JTMYHOCTHO 3HAYMMBIC
poOJIeMbl UCTOPUYECKOTO TPOIIECCa; BECTH JUCKYCCHIO, apryMEHTHPOBAHO OTCTAaWBaTh CBOIO
MO3UIUIO TI0 AKTYaJIbHBIM COIMAIHLHO-TIOIUTUYCCKUM COOBITHSM COBPEMEHHOW UCTOpUH Poc-
CUU; OPUEHTUPOBATHCSA B CUCTEME COBPEMEHHBIX COIMAbHO-TIOTUTHYECKUX TEXHOJIOTHIA; yMETh
OTIpEeAeNATh CHEU(PUKY U MECTO OTAENBHBIX COOBITUN U SBICHUHA B COIUAIBHO-TTOTUTHYECKON
ucropun Poccnn XX-XXI BB.

Braoemv: TOHATHIHBIM  amllapaToM HW3y4aeMOW IUCHUIUIMHBI; METOJaMHU  COIHAlbHO-
MOJIMTUYECKOTO aHaJIM3a OOIIECTBEHHOW KM3HU; HABBIKAMU IMOJIUTUYCCKOW KYJIbTYPHI JJIS BbI-
pabOTKH CHUCTEMHOTO, IIEIOCTHOTO B3TJIS/1a HA COLUATBHO-TIOIUTUYECKHE COOBITHS; TPUMEHSATh
TEOPETUYCCKHEC 3HAHMS B CBOCH MPAKTHUYECKOU JIEATEIIHHOCTH.

3.Kpartkoe conep:kanne JMCHUILTHHBI

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

1.1. ITpenmer conmanbHO-MIOTUTHYECKON UcTOpun Poccum.

MecTo COMAIbHO-MIOJIUTUYECKON UCTOPUU B CHCTEME MCTOPUYECKOrO 3HaHuA. Mojenu
MOHMMAaHUS ¥ UHTEPIPETAIlUU COLMATBHO-TIONMUTHYEeCKOTo mporiecca. CoaepkaHue, MOHATUHHO-
KaTerOpHaJIbHBIN anmapat, METOIbI COIUATBHO-TIOJUTHICCKOW HCTOPUU. TpaJuIliy TTOJTUTHIC-
CKOTO aHaJIM3a UCTOPHUECKOTO Mpollecca B OTEUECTBEHHOW HayKe. XapaKkTep U 0COOCHHOCTH CO-
[TUATBHO-TIOJTUTHYECKOTO pa3BUTHs Poccuu.

1.2. 'ocyaapcTBO U nmonuTHUYecKas BiacTh B uctopuu Poccun (XX-XXI BB.).
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[Tonsitue rtocymapctBa u ero (Qyakuuu. DOpMbl TPaBICHUS H TOCYIAPCTBEHHO-
TeppuTOpUaNbHOro ycrporctBa. [Ipobiemsl GopMUpOBaHHS U pa3BUTHUA NapiaMEeHTapU3Ma,
MPaBOBOTO TOCYAApCTBa U rpaxkaanckoro odmectsa B Poccun B XX-XXI BB.

1.3. DBomronust moauTHdeckoro pexkuma Poccun B XX-XXI BB.

[TonsiTve M TUNBI MOAUTHYECKUX pekUMOB. [lommTuueckuii pexxum napckont Poccum.
[Tonutnueckue pexumpl COBETCKOro rocyapcrBa. Y CTaHOBJIEHUE TOTAJIMTAPHOIO pPEKMMa B
CCCP: cymHoCTb, NPUYUHBI, CIEACTBUS. AJIMHUHUCTPATUBHO-KOMaHAHas cuctema. [lonutuue-
CKHUH pexuM coBpeMeHHOH Poccum.

Mooyne 2. Ocnognbie coyuanvHo-noaumuyeckue npoyeccol 6 ucmopuu Poccuu XX-
XX1 66. u ux cyovexmel.

2.1.neonoruu u napTuu B counanbHo-nonutnyeckoit ncropuu Pocenn XX-XXI BB.

Hctopust ctaHoBIIeHUsT mapTUil U NApTUHHOW cucTeMbl B Poccuu. XapakTepucTUKU Oc-
HOBHBIX HJICOJIOTMYECKUX TeueHUH. [lapTuiinas cucrema coBpemenHoi Poccun.

2.1.PeBomtoninu 1 pepopmbl B HOBEMIIeH nctopuu Poccum.

PeBomtoniust 1 peOpMBI: TOHSATHE U CYIIHOCTh. PEBOIIONMM B POCCHIICKOI COIMAIBHO-
MOJIMTHYECKOW UCTOpUH U UX mocieAcTBusA. Pedopmer XX Beka. [Ipobiaembl MogepHHU3aIuu Co-
BpeMeHHOW Poccuu. PedopmupoBanue COBpEeMEHHOTO POCCHUICKOTO OOIIECTBa: MPOOIEMBI U
MEPCIEKTHUBBI.

2.3.XapakTepucTrKa COUATbHO-KIACCOBOM CTPYKTYPBl POCCUMCKOTO OOIIECTBA.

[lonsiTHE COLMANBHO-KIACCOBOM CTPYKTYPBI: COCIIOBHUSA, KJIACChI, COLUAIIbHBIE T'PYIIIBI.
[TonuTyeckre MHTEPECHl PA3IMYHBIX COLMAIbHBIX TPYNI Ha OIpPENEICHHBIX 3Tanax pocCUii-
ckoit ucrtopuu. Homenknarypa u Gropokparus. Tpanchopmanus connaibHO-KIACCOBON CTPYK-
TypHI O0IIECTBA HA Pa3IMYHBIX 3Tanax ucropuu Poccun.

Mooyne 3. Hayuonansuvie omnowenusn 6 Poccuu XX-XX| 66. Buewnasa nonumuka
Poccuu 6 noseitweit ucmopuu.

3.1. HanmoHanbHbIE OTHOIIEHUS M HallMOHaIbHAs moauThka Poccru XX-XXI BB.

Ocobennoctu GopmupoBanusi Poccun kak MHOTOHAIIMOHATIBHOTO TOCYIApCTBA; Xapak-
TEPUCTUKA €€ HAllMOHAJIBHOTO cocTaBa. HallmoHalbHO-roCyapCTBEHHOE CTPOUTENBLCTBO B Poc-
CUU: OT uMmIepuu K denepauuu. B3aumozeicTBHe pa3aNMYHbIX STHUYECKHUX IPYMN B IpoOLECcCe
CTaHOBJICHUS U pa3BUTUA poccuiickoro rocynapcrsa B XX-XXI| BB. DTHOMOJIUTHYECKUE MPO-
1ecchl B coOBpeMeHHoi Poccun.

3.2. Baemnss nonutuka Poccun (XX-XXI BB).

HanmonansHbie MHTEpECH M BHEIIHSS MOJWTHKA. BHemHs s nomutuka Poccun B Havane
XX Beka. MupoBble BOWHBI 1 U3MEHEHHUS B CUCTEME MEXIYHAPOHBIX OTHOIIEHUH. [Tpobiaembl u
0COOEHHOCTH BHEIIHEH nmonutuku Poccun Ha coBpemeHHoM 3tamne. Mecto u poibs Poccun B co-
BPEMEHHOM MHUPE.
4.00bEéM yueOHOH THCUMIITHHBI

B 3aueTHBIX B akanem.
Bupl yue6HOI paboTh eIUHUIIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 2,0 72
AyAUTOPHBIE 3aHATHS: 1,0 10
Jlexruu (JIek) 0,5 4
[Tpaktuueckue 3ansatus (I113) 0,5 6
CamocrositeabHas padora (CP): 1,0 58
CaMOoCTOSITENIbHOE N3YUYEHHE PA3AEIOB TUCIUILIMHBI 1,0 58
Buja kouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (4)

AHHOTanus padoyeil nporpamMmsl AucuunnHbI «IlepeBoy HayYHO-TeXHUYECKOM JUTEpa-
Typs» (b1.B.O/1.3)
1.eau AMCHUIUIMHBI: JOCTH)KEHHE MPAKTUYECKOTO BIIAJEHUS] WHOCTPAHHBIM SI3BIKOM,
MO3BOJISIOIIETO MCIOJB30BaTh €ro JJIsl YTEHUS U NEepeBoja ClielnaibHOW HayYHO-TEXHUYECKON
JUTEPATyPhl IO OMOTEXHOJIOTHH.
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2. B pesyabTare m3y4eHHsl JMCHMILIMHBI 00y4YalOUMiics MO NMporpamme 0akaJjaB-
puara Jo/LKeH: 001agaTh CIeTyIOUMMH KOMIIETCHIUSMH: CIHOCOOHOCTBIO OCYIIECTBISTH IO-
UCK, XpaHeHue, o0paboTKy M aHau3 MHGOPMAIMK U3 PA3IMYHBIX MCTOUYHUKOB M 0a3 TaHHBIX,
HPE/ICTAaBIATh €e B TpeOyeMoM (opmare ¢ HCHOIb30BaHHEM HH(OPMAMOHHBIX, KOMIIBIOTEPHBIX
u cereBbix TexHosorui (OIIK-1); cmocoOHOCTHIO paboTaTh ¢ HAYYHO-TEXHUYECKOW MH(POpMa-
IMel, UCIIOIB30BAaTh OTEUYECTBEHHBIN M 3apyOSKHBIN ONBIT B MPO()ECCHOHANBHON JESITENbHOCTH
(IIK-8);
3uams.: OCHOBHBIE CIIOCOOBI JOCTHIKEHUS SKBUBAJIEHTHOCTH B IIEPEBOJE U YMEET MIPUMEHSTH OC-
HOBHbIE TPUEMBI MEPEBOJA; 3HAKOBYIO CHUCTEMY SI3bIKa W OCHOBHBIC (DOPMBI CYIIECTBOBAHUS
S3bIKA; SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI; JOCTATOYHOE IS BBIIOJI-
HEHHS [1ePEBO/Ia KOJIMYECTBO JIEKCUYECKUX €IUHHMIIL, ()PA3e0IOTU3MOB, B TOM YUCIIE COLUAIBHBIX
TEPMHHOB U JITHTBOCTPAHOBETYECKUX pealinii; 00CTaHOBKY B CTpaHE U 3a pyOexoMm;

Ymemsw: uctionb30BaTh ATUKETHBIE (DOPMYJIIBI B YCTHOW M MUCHMEHHOW KOMMYHUKAIUHU (TIPUBET-
CTBHE, NPOIIAHNE, TO3/paBlIiCHHE, N3BUHEHHUE, TPOCK0a); OCYILIECTBIATH MMCHMEHHBIN EpeBO
C cOOJIOIEHNEM HOPM JIEKCHYECKOM SKBHUBAJICHTHOCTH, COONIOJICHUEM IpaMMaTUYEeCKHX, CHUH-
TaKCHUYECKUX M CTHIIMCTUYECKUX HOPM; - O(OPMIIATH TEKCT MEPEBOJa B KOMITBIOTEPHOM TEKCTO-
BOM PElIaKTOpe; OCYLIECTBISATH IMEPEBOJ C COOIOIEHUEM HOPM JIEKCHYECKOH SKBUBAJICHTHOCTH,
COOJTIOIGHNEM TPaMMAaTHYECKUX, CHHTaKCHUECKUX M CTHJIMCTUYECKUX HOPM TEKCTa IepeBoja U
TEMIIOPATBHBIX XaPAKTEPUCTUK MCXOMHOTO TEKCTa; PadOTaTh ¢ OCHOBHBIMH MH(OPMALMOHHO-
TIOMCKOBBIMHU U DKCIIEPTHBIMH CHCTEMaMHM, CUCTEMaMH MPEACTaBICHNS 3HAHHH, CHHTAaKCHYECKO-
ro ¥ MOP(OIOrHYECKOT0 aHAIN3a, ABTOMATUYECKOTO CHUHTE3a U PACIO3HABAHUS pPedr, 00padoT-
KU JIEKCUKOrpadrueckoil HHYOPMALMK U aBTOMATU3UPOBAHHOTO NEPEBO/A, aBTOMATH3UPOBAH-
HBIMU CHCTEMaMHU WICHTH(PHUKAINN ¥ BepUPHUKAIMN JTUIHOCTH;

Bnaoems: METOJUKON NpEANEPEeBOUYECKOrO aHalM3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOC-
NPUATHIO UCXOTHOTO BBICKA3bIBAHUS; METOAMKON MOJATOTOBKH K BBITIOJTHEHHUIO NIEPEBO/IA, BKITIO-
Yas NOUCK MH(OpMAaNWU B CIIPABOYHOH, CIICIHAIBHOW JHUTEpaType M KOMIBIOTEPHBIX CETSX;
OCHOBAMH CHCTEMBI COKPAIICHHOW MEePEeBOTIECKOM 3alMCH PU BBIIOJHEHUU YCTHOTO TIOCIIEN0-
BaTEJIBHOTO TEPEBO/A; MEXIYHAPOIHBIM STHKETOM M TpaBHJIAMH TOBEICHHS MEPEBOTYMKA B
Pa3IMYHBIX CUTYallUsX YCTHOTO IepeBoJia (COMPOBOXKACHUE TYPUCTHIECKOM TPYIIIBI, oOeceye-
HHE JICJIOBBIX IEPEroBOPOB, 0OECIEUCHNE MEPEroBOPOB O(UIIMATIBHBIX JeJerannii); MexIyHa-
POIHBIM YTUKETOM B Pa3IMYHBIX CUTYAIUSIX MEKKYIBTYPHOTO OOIIEHHS (COMTPOBOXKICHUE TYpH-
CTMUYECKHUX TpYII, obecreueHne Je0BbIX EePEeroBopoB, o0ecneyeHne neperoBopoB oQpuInaIb-
HBIX JIeJIeTalnii).

3.Kpartkoe cogepxxanue JuCHUMIIIHHBI

CpaBHEHHE TOPSIKA CIIOB B aHTIIMICKOM M PYCCKOM IpeiokeHusix. IlepeBoa mpocroro mose-
CTBOBaTeJbHOIO TpemioxkeHus. [lepeBon mpemanoxeHuin Bo BpemeHax Indefinite, Continuous.
[Tepeson mpeanoxennii Bo Bpemenax rpymin Perfect, Perfect Continuous. TlepeBos ctpagarens-
HOTro 3ajyora. Tpy/aHble ciy4dau MepeBoja cTpaJaTeabHoro 3ajgora. Pa3BuTHe HaBBIKOB IEpeBOIa
no teme "About myself”. TlepeBon mpuAaTOYHBIX MpeaoxeHui. [IpuaatouHbie momiexanme.
[Tpunarounslie ckazyemsle. [IpunaTounsie onpenenutensuble. Ilpuaarounsie 00CTOATENBCTBEH-
HBIE, IPUAATOYHBIC JIOMOTHHUTENbHEIE. [IepeBo MpeIoKeHnii ¢ yIeTOM MpaBuiia COTIIACOBAHUS
BpeMeH. Pa3nuuHble BapuaHThI MepeBojia CYIECTBUTEILHOTO B MpeuioskeHNH. CyIecTBUTENb-
HOE B poJiM onpezaeneHus (mpaBuio psnga). Pa3Butne HaBBIKOB mepeBoga mo Tteme "Our
university". CnoBa-3aMeCTHTENIM M BApUAHTHI UX IEPEBOJIa HA PYCCKUH S3bIK.

4.00b€M yueOHOH THCHUTIIUHBI

B 3aueTHpix | B akagem.
Bupl yueGHOI paboTh eqUHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
AyIMTOPHBIE 3aAHSITHUS: 0,33 8
Jlexrn (Jlek) 0,0 0
[Tpaktuueckue 3ansatus (I113) 0,33 8
CamocrositeabHas padora (CP): 1,56 60
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CamocTosTeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUTLUIMHBI 1,56 60

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auer(4)
AHHOTanUA padoyeil MpOrpaMMbl TMCUUILIMHBI «/[01. I1aBbl OPraHUYecKOil XUMMH»
(b1.B.0O/1.4)

Leabi0 TUCHUIINHBI SIBISETCS IPUOOPETEHUE CTYIEHTaMH 3HAHUN O CTPOSCHUH OpraHuye-
CKHUX COEJIMHEHUI, OCHOBHBIX XMMMUYECKHUX CBOMCTBAX pa3jMUYHBIX KJIACCOB OPraHUYECKUX CO-
€AMHEHUI U METOJ]aX UX IMOJIyYEHHUs, KaK IPOMBIIIEHHBIX, TaK U Ja0OPaTOPHBIX.

2. B pesyabrare m3y4eHusl JMCHMILIMHBI 00y4YaloIMiicsl 1O NMporpaMmme 0akaJiaB-
puaTa JAoJKeH: 001alaTh CIAeAYIONMMH KOMIIETEHIUSIMU: CIIOCOOHOCThIO U TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHMIUIMH B MPO(ECCHOHANBHOHN aes-
TEJIBbHOCTH, IPUMEHATh METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJAEIIUPOBAHNUS, TEOPETUYECKOTO
u sKkcnepuMeHTanbHoro uccinenoBanus (OIIK-2); cnocoOHOCTRIO KCIIOJIB30BAaTh 3HAHUSA O CO-
BPEMEHHON (DM3MUECKON KapTHMHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHHMHU BEIIeCTBA Ul TIOHMMaHHs OKpYXarouiero mupa u ssiaenuil npupoast (OI1K-3); Bia-
JICHUEM OCHOBHBIMM METOJAMH 3aLUTHI IPOU3BOJACTBEHHOIO NEPCOHANIA U HACENEHUs OT BO3-
MOXKHBIX TIOCIIC/ICTBHI aBapuii, karactpod, ctuxuithbix OencrBuii (OIIK-6); crocoOHOCTBIO
paboTaTh ¢ Hay4HO-TEXHUYECKOW MH(pOpMAIUEll, UCTIOIB30BaTh OTEUECTBEHHBIN U 3apyOeKHbIN
OIBIT B podeccuonanbHoi nesirenbHoct (11K-8);
3namb.: TEOPETUUECKNE OCHOBBI CTPOEHMS U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX COEIU-
HEHUIl; crlocoObl MMOJIyYEeHNS U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COENIH-
HEHUI; OCHOBHBIE MEXAHU3MBbI IPOTEKAHUS OPraHUYECKUX PEaKIUi;

Ymemsv: npuUMeHSTh TEOpETUUECKHE 3HAHUS Ul CUHTE3a OPraHWYECKUX COECIUHEHUU paziny-
HBIX KJIACCOB; aHAJIM3UPOBATH U MPEJICKa3bIBaTh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COEIU-
HEHUI; COCTaBJISITh CXEMbl CUHTE3a OPIraHUYECKUX COEAMHEHUN, 3aJaHHOTO CTPOCHMUS;

Braoemw: ocHOBaMH HOMEHKJIATYpBI M KiIacCU(PUKAIIMK OPTaHUYECKUX COCAMHEHUN; OCHOBHBI-
MU TEOPETUYECKUMU IPEACTABICHUSIMHU B OpPraHUYECKOW XHMMHH; HaBbIKAaMH OOOCHOBAaHMsI pa-
[{UOHAIIBHBIX CIIOCOOOB MOTYYEHHUSI OPTraHUYECKUX BEILIECTB.

Kparkoe cogepxanue 1 cUMIIMHBI

Mooynw 1. I'anozenonpouszeoonvie. Memannopeanuueckue coeounenusn. Cnupmot, ¢henoni,
npocmute I¢hupeoL.

1.1 TanoreHONPOU3BOIHBIE
Knaccudukanus. Homenkmarypa. Ankuin- u ammwraigoreHuasl. M3omepus. Homenknatypa.
Crioco6b1 monydenus. [IpocTpaHCTBEHHOE M 3JIEKTpOHHOE cTpoeHHne. Pusnyeckue CBOICTBA.
Peakuuu HykneoduibHOro 3aMenienus 1 oruieruieHus. [lonstiue HykiaeopuiIbHOCTH U OCHOBHO-
CTH peareHToB. AMOUICHTHbIE HYKJICO(DUIbHBIE peareHThI.
buMonexynspHbIil MeXxaHU3M HYyKJI€o(QUIbHOrO 3amelieHus (Sy2). MOHOMONEKYISpHbIN Mexa-
HU3M HyKJIeopmiIbHOro 3aMerieHus. Crepeoxumus peakuuit Sy1,2.

Peaktuu otmemienus. B-OnumunupoBanue. Mexanusmel E1 u E2. Hanpasnenue peakiuii ot-
nieryieHus: npasuia 3aiinesa u 'opmana. Konkypenuus peaxuuit Sy u E.

Bunwmnranorenupl. Crioco6s! nosyueHust. OCoOeHHOCTH CBSA3M Yriiepo-rajoreH. PeakiroHHas
CIIOCOOHOCTh B pEaKUMSIX HYKJICOPHIBHOIO 3aMEIICHMs], IMUMUHUPOBAHUS, AJIEKTPOPUIBHOTO
IIPUCOEANHEHNS.

ApomMaTndeckue rajoreHonpon3BoaHble. OCOOEHHOCTH CBSI3U YITIEPOA-TAJIOreH U peakluu 3a-
MeIlleHHs rajoreHa. MexaHu3M 3aMelleHusl TajoreHa B aKTHBHPOBAHHBIX TajioreHapeHax(Sy2
apoMm). HeakTuBUpOBaHHbBIE ralOre€HONPOU3BOIHBIE ApOMATHUECKUX YIIIEBOJAOPOIOB; apPUHOBBII
MEXAHMU3M 3aMEILEHUS TaJIOreHa.

1.2  MeramopraHu4ecKnue COeTMHEHUS

Tunsl cBs3el B DIIEMEHTOPIaHUYECKUX COEOUHEHMAX. Merammopranuueckue coeauHenus. Ho-
MeHkimarypa. CrocoObl TONydeHHUs] JUTHUH- W MarHMAOPTaHUYECKHX coeAuHeHud. Peaxius
I'punbspa, mexanusMm. CtpoeHue peakTuBoB I'punHbspa. X peakunn ¢ COeAMHEHUSIMH, COZIEp-
JKAIIMMU aKTUBHBIA aTOM BOJOPOJA: KUCIOTaMH, CIUPTaMH, aMUHaMu. Peakiuu ¢ kapOOHWIIb-
HBIMHM COEIMHEHUAMHU (JUOKCHJIOM YIIIepoJa, ajlblIerujiamMu, ketona). Peakuusa ['punbspa c ra-
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JIOT€HUJIAMU PA3JIMYHBIX 3JIEMEHTOB KaK METO/I MOJYyUYEHHUSI JIEMEHTOPTAHUYECKUX COCIMHEHUM.
[IpuMmeHeHrne TUTUIOPTraHUYECKUX COEAMHEHU B OPraHMYeCKOM CUHTE3E.
1.3 Cruprsl.
Opnnoatomuble ciupThl. Knaccudukanus u Homenknarypa. Crnoco6sl noyuenus. [Ipocrpanct-
BEHHOE M 3JIEKTPOHHOE CTpOeHHEe. BomoponHbie CBA3M B CHUpTaX, BIMSHHE Ha (hU3MUECKHUE
cBoiicTBa. Xummnueckue cporictBa. OH-KucnotHocTs: 00pa3oBaHue amKOroisTOB, UX CTPOCHUE
U cBoiicTBa. OCHOBHOCTh U HYKJICO(PHIBHOCTh COUPTOB U AJKOKCH/I-MOHOB: PEaKIH aJIKUINPO-
BaHusl. [lomyyeHue cnoXKHbIX A3PUPOB OPraHUYECKUX U HEOPraHUYECKUX KUCIOT. Peakiuu Hyk-
1e0(UIBLHOTO 3aMEIICHUSI CIUPTOB: 0COOCHHOCTH peakmmii Sy1 u Sn2, peaknuoHHas crocoo-
HOCTb, CTEPEOXUMHUS, MePErpyNIUPOBKU. Peakiuu s1MMUHUpOBaHUs. BHyTpuMOnekysipHas ne-
THIIpaTalMs: MEXaHU3M, PEaKkIMOHHasl CIOCOOHOCTh, HampaBjieHue otuieruienus. [Ipasumno 3aii-
nesa. Karanutuueckas neruaparaius. Peakuuu cnupTtoB ¢ ranoreHuaamu ¢ocdopa U cepsl:
MEXaHU3MBbI U cTepeoxumusi. OKUCICHUE U JEeTUIPUPOBAHUE.

1.4 ®enomnsl
Knaccudukamnus u Homenkinarypa. Crnocoos nonyuenus. @uszndeckue cpoiictsa. [Ipocrpancr-
BEHHOE U 3JIEKTPOHHOE CTpoeHue. XUMHUecKre cBoicTBa. Peakuuu runpokcu-rpynmsl. Kucnot-
HOCTh. BrmsiHue 3amecTtuTternieii B Koyblle Ha KHCIOTHOCTh. OOpa3oBaHue (HEHOKCHIOB, HX
CTpOEHHE U CBOMCTBA. Peakiuy ankuiupoBaHus U alluIupoBaHus. Peakiium apoMaTuyecKkoro
a/pa: rajJoreHUpOBaHUE, HUTPOBaHUE, cyiabdupoBaHue, HUTpo3uposanue. Peakius Komaboe.
Bzaumogpeiicteue ¢ hopmanbaerugoM. ['uapupoBanue u okucienue genonon. Crabumbhbie [le-
PErpYIITUPOBKH AJUTMIIOBBIX U CIIOKHBIX 3()UPOB ()EHOJIOB.
1.5 [Tpocteie apups
Knaccudukanus u Homenkiarypa. Crnoco6sl nosyuenusi. @uszndeckue cBoiictpa. [IpocrpaHct-
BEHHOE U JJIEKTPOHHOE CTpoeHue. XuMHuueckue cBoiictBa. OcHOBHOCTh. Peakuuu paciierie-
HUS: MEXAHU3Mbl M HampaBlieHUE peakuui paciuervieHus. OKHUCIeHHe KHCIOpPOJIOM BO3yXa.
[IpumeHeHue B OpraHMuecKOM CUHTE3E.
1.6 DnokcucoenuHEHUs
Nzomepus. Homenknatypa. CriocoOsl monydyenus. @usndeckue cBoiictsa. [IpocTpancTBeHHoOe U
AJIEKTPOHHOE CTPOEHUE 3TWJICHOKCHIA. XUMUYECKHE CBOMCTBA. Peakuuu ¢ pacKkpbITHEM 3IOK-
CUHOTO KOJbIIa. MeXaHU3MbI peakiuii 1 HalpaBlIeHUE PACKPBITHSI KOJIbIIA.
Mooynb 2. Anvoezuowi, kemonsl. Kapoonoewvie Kuciomesl u ux npou3zeooHsle.
2.1. Anpaernasl 1 KETOHBI
Knaccuduxamus n Homenkinarypa. CrnocoObl nomyuenusi. dusndeckue cBoiicta. [IpoctpancT-
BEHHOE U JJIEKTPOHHOE cTpoeHue. [loTeHIuanbl HOHU3aIMKU U 3JIEKTPOHHOE CPOJACTBO; 00IIast
XapaKTEePUCTHUKA PEAKIMOHHON CIOCOOHOCTH. XUMHUYEeCKUe cBoucTBa. OCHOBHOCTH. Peakmuu
HYKJICOHIBHOTO MPUCOCTUHEHHS: MEXaHIU3M, OCHOBHBIN U KUCIOTHBIA KaTaiu3, CTePEOXUMHUS.
Peakiun npucoenuaenus: O-HykineopuaoB (Boja, COUPTHI, aTKOTOJATHI), S-HYKICO(MHIOB (THI-
pocynbdur Hatpus), C-HykIeopuaos (IIMaHOBOJOPOA, METAJUIOOPTAHUYECKHE COSTUHEHHS - CO-
enunenus Li, Na, Mg, peaktuBbl Burrtura). [ToiayueHue anauioBbIX U MPOMApTUIOBBIX CHUP-
ToB. Peakuu ¢ N-Hykieopunamu: MexaHu3M HYKICO()UILHOTO MPUCOEAUHEHUSI-OTIICTIIICHHS
(amMmuak, IepBUYHBIC U BTOPUYHBIE aMUHBI, THAPOKCUIIAMUH, TUpa3uHbl). Peakunu c ramore-
HOHYKJIeopunamu. OTHOCUTENbHAS PEAKIMOHHAS CIIOCOOHOCTh AIbJETUIIOB U KETOHOB. Peak-
IIUH C YYACTHEM OL-BOJIOPOJIHBIX aTOMOB.
CH-KucnotHocTh U KeTO-€HOJIbHasE TayroMepusi. EHonu3zanus. Peakuuu o-ramoreHUpoBaHMUS.
AJbJI0JIBHOE TPUCOEAMHEHNE, KPOTOHOBasE KOHAeHcalus. Mexanusmsl peakiuil. Konnencanus
Knsiizena. Peakums Ilepkuna, ee mexanu3m. Peakiuu okucnenus. Peakuust Kannuunmapo, ee
MexaHu3M. BoccraHoBlieHHE 10 CIMPTOB U YIIE€BOAOPOJIOB; cTepeoxuMusi. Peakiiuu apoma-
TUYECKUX aJIbJICTHUOB U KETOHOB C y4aCcTHEM apoMaTH4ecKoro sijpa. [[pumMeHeHne B MPOMBIII-
JIEHHOM OpPraHUYeCKOM CHUHTE3E.
2.2. KapOoHOBBIE KHCIIOTHI M HX ()YHKIIMOHAIBHBIC IIPOM3BOHBIE
OnHoOoCHOBHBIE KapOOHOBBIE KUCIOTH. Kiaccudukanus u HomeHkaaTypa. CrnocoOsl momyde-
Hus. [IpocTpaHcTBeHHOE M 3JIEKTPOHHOE CTpoeHHue. BogoponHbie cBs3u B KapOOHOBBIX KHCIO-
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tax. Pusnueckue cpoiictBa. Xumuueckue corctBa. OH-KucnorHocts. 3aBUCHMOCTh MEXITY
CTPOCHHEM M KUCIOTHOCTHI0. OCHOBHOCTh KapOOHOBBIX KHUCIOT. Peakuuu ¢ HykieopuiIbHBIMU
peareHTamMu (aMMuak, cnupthl). Peakius stepudukanum, ee MexanusM. OOpa3zoBaHue rajore-
HaHTUIPUIOB. Peaknum KapOOHOBBIX KHCIOT C Y4YacTHEM O-YTJIEPOAHBIX aTOMOB: O-
rajiorenrpoBanue. Boccranosnenue. Peakunn nexapOOKCHIMpPOBaHUS.

DyHKIMOHAIBHBIC TPOM3BOIHBIC, KAPOOHOBBIX KUCIOT: TaIONCHAHTHIPU/IbI (AIMITaJI0r €HHIBI),
AQHTUIPHUIIBL, CIIOKHBIE A(PUPBI, amMubl, HUTpUIbL. CrocoObl momydeHus. OcoOEHHOCTH TMpo-
CTPAaHCTBEHHOTO M DJIEKTPOHHOTO cTpoeHHs. Baxneimmue cpoiictBa. Peakium N- u O-
AIWIMPOBAHUSA. UX MeXaHU3Mbl. OTHOCUTENIbHAS PEaKMOHHAs CIIOCOOHOCTh (DYHKIIMOHAIb-
HBIX MPOU3BOJHBIX KapOOHOBBIX KUCIOT. KUCIOTHBIN U OCHOBHBIN Karanu3. Peakuuu rugpo-
mu3a. BoccranoBnenue. [IpakTuueckoe nmpuMeHeHHE KapOOHOBBIX KHCIOT M UX (DYHKIIMOHAJb-
HBIX MIPOU3BOJIHBIX.

MHOroocHoBHbIE KapOOHOBBIE KHCIOTHI. JIMKapOOHOBBIE KHCIOTHI )KUPHOTO U apOMATHYECKOTO
psana. Homenknarypa. Crnoco6wr monyuenus. dusndeckue W xumuuyeckue cBoictBa. OH-
Kucnornocts. OOpa3oBanue (QpyHKIMOHAIBHBIX MPOU3BOJIHBIX. Peakuuu, mporekaromue npu
HarpeBaHuu. L{ukiarueckue aHrUAPUAbL: MOJTYYeHHUE, CBOWCTBA.

Manonossiit 3¢up. [Homyyenne. Ctpoenne, CH-Kucnornocts. HarpuiimanonoBsiid a¢up: crpoe-
HUE, PEaKIUM aJKWIMPOBAHUS, TUIPOIN3a, AekapOokcunupoBanusi. CHHTE3bl KapOOHOBBIX KH-
CJIOT U3 MAJIOHOBOTO dupa. Peakiny KOHAeHCAaMu MaJIOHOBOTO 3(hrpa U MaJOHOBOM KHCIIOTHI C
anpaerugamu. [lonyyeHue o-aMHMHOKapOOHOBBIX KUCIOT M [3-aMUHOKapOOHOBBIX KHCIOT (pe-
akuus Pognonosa). [IpuMmenenue quKkapOOHOBBIX KHCIOT B MPOMBIIUIEHHOM OPraHU4eCKOM CHH-
Te3€.

Mooynw 3. A30mcoodeprcaujue coeOuneHus.

3.1. HurpocoenuaeHus

Knaccudukanus u Homenkinatypa. CrnocoObl nonydeHus. [IpocTpaHcTBEHHOE U AIEKTPOHHOE
cTtpoeHue. [loTeHImansl HOHU3ALMKU U IEKTPOHHOE CPOJCTBO; O0IIas XapaKTepUCTUKA peakK-
IIUOHHOM crocoOHOCTH. XUMUYECKHE CBOMCTBA. TayToMepusi MEPBUYHBIX U BTOPUYHBIX alU-
(daTtrueckux HUTpocoeUHeHUM. [IpuUnHbI MOABMKHOCTU aTOMa BOJ0OPO/Ia IIPHU OL-YIJIEPOJIHOM
atome. CH-KHCIIOTHOCTh NEPBUYHBIX M BTOPUYHBIX HUTPOAIKAHOB U >KHUPHO-APOMATHUYECKUX
HUTpocoeaAnHeHnt. Peakinu co menoyamu. CTpoeHue coJieil. ApoMaTHUEeCKUE HUTPOCOEIH-
HeHMs. Peakium BOCCTaHOBIIEHMS, UX IPAaKTHYeCKoe 3HaueHue. [I[ppumeHeHne B IpOMBIIICH-
HOCTH; TOKCUYHOCTh HUTPOCOEIUHEHHUH.

3.2. AMUHBI

Knaccuduxarus n Homenknarypa. Crocoos! nosnyuenusi. duznueckue cBoicrna. [Ipoctpanct-
BEHHOE U 3JIEKTPOHHOE cTpoeHHue. [loTeHnunansl HOHU3aluKu U 3JIEKTPOHHOE CPOACTBO; 00-
1asi XapakTepUCTUKa PEaKIIMOHHOM criocoOHOCTH. XUMHUUYeckue cBoicTBa. CTpOEHHE U OCHOB-
HOCTb. Peakninu ¢ KMCI0TaMu, CTpOEHHUE COJIEN, NX HOMEHKJIATypa U CBOMCTBA. AJIKWJIMPOBAaHUE
U allUIMpOBaHUE; MEXaHU3MbI 3TUX peakuuil. YeTBepTUYHbIE aMMOHHUEBBIE COJIM U OCHOBAHUS:
MIOJIy4YEHHUE, CTPOCHUE, CBOMCTBA; PACILEIUICHUE UYETBEPTUYHBIX AMMOHHEBBIX OCHOBAaHWH, Ha-
npasiienne peakiuii. [Ipasuno 'odpmana. EHaMuHBL: anmkuimupoBaHWe €HAMUHOB, COMPSHKEHHOE
NPUCOETUHEHNE €HAaMUHOB K O,[3-HEHACHIIIEHHbIM KapOOHWIBHBIM COeIMHEHUsM. Peakuuun
aMUHOB C a30TUCTOM KuciOTOH. OCOOEHHOCTH peakIuil 3JIeKTPOPUIBHOTO 3aMELICHUs &
apoMaTHYeCKUX aMHHax (HUTpOBaHME, raJIoreHUpoBaHue, cynb(upoBanue). [lpumenenue B npo-
MBIIIIEHHOM OPraHU4YeCKOM CHHTE3e. AMUHBI B OHMOJIOTHH.

3.3 A30- ¥ IMa30COEeINHEHNS

[TomyueHne nUMa30COEOMHEHMN peakLMEld INa30TUPOBAHUSA: YCJIOBHS INPOBEACHUS PEaKLMHU U
MEXaHU3M; pa3jn4Ms B YCTOWYMBOCTH HACBHIIIEHHBIX U apOMaTUYECKUX Tua3zocoeanHeHuil. Ou-
3U4YecKue cBOMCTBA. IIpocTpaHCTBEHHOE M DJIEKTPOHHOE CTPOEHUE aPOMATHUYECKUX TUA30COEIH-
HEHNU B 3aBUCHMOCTH OT pH cpenpl, TayroMepHbIe NpeBpalleHns. XuMUYeCcKue cBoicTBa. Peak-
LIUH, IPOTEKAIOINE C BBIJIECICHUEM a30Ta: 3aMELEHNE JUa30HUEBOW IPYIIbI HA TUAPOKCU-, all-
KOKCUTpyMIy, ¢TOp, MOJ. Peakuuu paaukanbHOrO 3aMEIEeHHUsl JAUa30rpYMIbl Ha XJIOp, OpoM,
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[IUAHOTPYIIITY, BOAOPOA, Peakinu, mporekaromye 0e3 BBIICICHHS a30Ta: BOCCTAHOBJIEHHUE O
apwiIrnapasuHoB. Azocoderanue. [lonyyenue u npuMeHeHUe a30COeAMHEHUM.
4.00b€éM yueOHOH THCHUILINHBI

B 3ageTHBIX B akagewm.
Bupl yue6HO# paboThI eIUHNLAaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y1eOHOMY IUIaHY 7,0 252
AY/JIUTOPHBIE 3aHATHS: 0,67 24
Jlexiuu (JIek) 0,17 6
[Tpaktrueckue 3ansatus (113) 0,16 6
Jlaboparopusie 3ansaTus (J13) 0,33 12
CamocrositesibHas padora (CP): 6,08 219
CamocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCITUILUIMHBI 6,08 219
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ik3amen (9)

AHHOTanUs padoyeil NporpaMMbl TUCUUIIMHBI « Teopusi BEPOATHOCTH U MaTeMaTH4YeCKast
cratuctuka» (b1.B.0O/1.5)
1.1leab10 AMCHUMILIMHBI SBIIsIETCS (POPMUPOBAHUE Y CTYJEHTOB CHCTEMbI OCHOBHBIX MOHS-
THN, UCTIOJIB3YEMBIX VISl IOCTPOCHHS BAXKHEUIINX CTATUCTHYECKUX MOJENICH U METOJ0B OIHUCa-
HUS PA3JIMYHBIX MPOIIECCOB.

2. B pe3yiabTare u3yuyeHHsl THCHUIUIMHBI O0ydyaommuiicss Mo mporpamme 0akajas-
pHuaTa J0JKeH: 001alaTh CIASAYIONIMMH KOMIETCHIUAMU: CIIOCOOHOCThIO U TOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH B MPO(eCcCHOHATBHOU Jes-
TEIbHOCTH, IPUMEHSITh METOIbl MATEMATHUECKOTO aHATN3a U MOJICJIUPOBAHUS, TEOPETUIECKOTO
U dKcriepuMeHTanbHoro uccienoanus (OIK-2); BiageHreM mIaHUPOBAHUS YKCIIEPUMEHTA, 00-
pabOTKH M TPEACTABICHHUS MONydeHHBIX pe3yabTaroB (ITK-10);
3Hamb: OCHOBBI KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH M MATEMATHUYECKOM CTaTUCTUKU; MaTe-
MaTHUYECKHE TEOPUU U METO/BI, JIeXKAIlle B OCHOBE MIOCTPOCHUSI CTATUCTUYECKUX MOJENEH U TH-
MOTE3; OCHOBBI IPUMEHEHHS CTATUCTUYECKUX MOJIETICH 1 METOJIOB.

Ymems: BpIOMpATh CTATUCTUYECKUE METOJIbI, MPUTOIHBIC NJISl PEIIeHUs KOHKPETHOM 3ajauu;
BBISIBJIATh CTATUCTUYECKHE 3aKOHOMEPHOCTH, JICXKAIUE B OCHOBE KOHKPETHBIX IMPOIIECCOB; HC-
MOJIb30BaTh OCHOBHBIE METOJIbI CTATUCTUYECKOW O0O0pabOTKHM JAHHBIX; MPUMEHATH MaTeMaThuye-
CKH€ 3HAHUS Ha MEXIUCIUTTMHAPHOM YPOBHE.

Braoemyw: yHmaMeHTaNbHBIMA OCHOBAMU TEOPUU BEPOSITHOCTEH; METOJaMHU CTaTHCTUYECKOM
00paboTku nHpopmaIuu.

3.Kpartkoe coaep:xxanue u3y4aemMoii THCHUTIMHbI

1. Teopus eepoamnocmeii. Cnyuaiitnvie 6e1udunbl U UX 3AKOHbBL PACRPEOESICHUA.

[Tpenmet Teopun BeposiTHOcTe. Ciydaiinbie coObITHs. [IpoTHBONONOXKHBIE cOOBITHS. He-
3aBUcUMBIEe cOObITHA. OTHOCHTENBHAS yacToTa. Kilaccuueckoe ¥ reoMeTpruecKoe onpeesieHue
BEPOATHOCTH. DJIEMEHTapHasi TEOpHs BeposATHOCTEW. MeTo bl BbIuncieHus BeposiTHocTel. [Ipo-
CTPAHCTBO JIEMEHTApHBIX coObITHH. Kiaccuyeckoe onpenenenue BeposTHOCTH. Anredpa coObl-
TUH: TEOPEMBI O BEPOATHOCTU CYMMBI COOBITHM, MPOTUBOIIOJIOKHBIX COOBITUI, CyMMa BEPOSATHO-
CTell HECOBMECTHBIX COOBITHUH, 00pa3yoUMX MOJIHYIO IPYMIly. AKCHOMAaTHYECKOe ONpeieieHne
BEpOATHOCTH. CTaTUCTUYECKOE OINPEICIEHUE BEPOSTHOCTH. Y CIIOBHASI BEPOATHOCTh. TeopeMsl o
BEPOSTHOCTH MPOM3BEIECHUS 3aBUCUMBIX U HE3aBUCUMBIX COObITHH. [lonHas Be oif BeJWYMHBI.
JIuckpeTHbIE W HENPEpBIBHBIE CIyYalHbIE BEJIMYMHBI. 3aKOH paclpeleseHusl CydaliHOW BENIH-
yuHbl. OYHKIUS pacrpeneneHusi, ee CBOMCTBa, rpaduk. [II0THOCT pacnipeneneHus: HerpephiB-
HOM cilydalfHOM BeIMUYMHBI (IJIOTHOCTH BEPOATHOCTH). DopMyia JUisi BEPOSITHOCTH IOMalaHus
HEIPEPBIBHON CIIy4allHON BEJIMYUHBI B JAHHBIM UHTEPBAJI, BBIPAXKECHHBIN Y€PE3 IIIIOTHOCTH BEPO-
ATHOCTH, T€OMETPUYECKUN CMBICI (opMynbl. bBUHOMHMaNbHOE pacnpeneieHue. pacipeaeIcHue
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ITyaccona, paBHOMEpHOE paclpeAeiIeHUEe, HOPMAJIbHOE pACIpPENEICHHUE, SKCIOHEHIMAIbHOE
pacrpeziesieHue.

2. Maremaruueckasi CTaTUCTHKA.

[Tpenmer marematudeckoil ctaTucTUKU. OCHOBHBIC 337]a4 MAaTEMAaTUYECKOM CTAaTUCTHUKH.
Bri6opounsiii Metoa. Cratuctuyeckoe onucanue. Beibopku. ['mcrorpamMma u MOJUTOH 4acToT.
Craructuueckasi (amMnupuyeckas) GyHKIUsS pacrpeneieHus. BriOopouHble XapakTEepUCTUKU U
ux pacnpezneneaus. CocrosrenbHble, 3()()EeKTUBHBIE CMEIIEHHBIC U HECMEIIEHHBIE OIICHKH Ta-
pametpoB. CTaTUCTHUYECKOE CpeHee, CTaTUCTHYECKasl JUCIIEPCHs] M CTaTUCTUYECKOE Cpe/Hee
KBaJPaTUYHOE KAaK TOYEYHBIC OI[CHKH HEU3BECTHBIX: MAaTEMATUYECKOT'O OKUAAHUS, AUCIICPCHH,
CpeIHEero KBaJpaTUYHOIO OTKJIOHEHHs. J(oBepHUTeIbHbIe MHTEPBAIbI U MHTEPBAJIbHBIC OLECHKU.
JloBepuTenbHbIE OLIEHKW HEU3BECTHOW BEPOSTHOCTU MO OONbIIMM BhIOOpKaMm. JloBepuTenbHas
OIICHKa MAaTeMaTHYeCKOro OKHUIaHUS NMpU HEU3BECTHOW aucrepcuu. JloBepuTesibHas OIEHKa
CpeIHEro KBaJpaTHYHOTO OTKJIOHEHUs. TouHble BbIOOpOuUHBIe pacnpenencHus: CTpiogeHTa (t-
pacnpenenenue), Gumepa-Craenekopa (F-pacnpenenenne), [Tupcona (Xz-pacnpez[eﬂeHHe). [Ipo-
BEpKa CTaTUCTUYECKHX THIOTe3. MareMaTuyecKre METO/Ibl IPOBEPKU CTATHCTUYECKUX TUIIOTE3.
DNeMEeHTBI TEOPHH KOPPEISAIUY.

3. 3akntouenue.

Hcnonb30BaHne CTATUCTUYECKUX METO/IOB B IPAKTHUECKOH 1€ATEIHHOCTH.
4.00béM yueOHOH THCHMILIUHBI

B 3aueTHBIX B akanewm.
Bunel yue6HOI paboTh eAUHULAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,28 10
Jlexiuu (JIek) 0,14 5
[Tpaktuueckue 3ansatus (I113) 0,14 5
CamocrositesbHas padora (CP): 2,61 94
CaMocCTOsTeIbHOE U3YUEHUE PA3/IeTIOB TUCIUTUIMHBI 2,61 94
Buna xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (4)

AHHOTanus pado4yeil NPporpaMMbl AMCUHUILIMHBI «/[0IOJIHUTEIbHBIE IT1aBbI (PU3HYECKOM
xumumn» (b1.B.0/1.6)
1.Ilesab IMCHUIIMHBI — 03HAKOMUTHCS ¢ TEPMOJIUHAMUYECKOM Teopueil pacTBOpOB
AIIEKTPOJIUTOB U 3IEKTPOXUMHUUYECKUX 1LIeTIel (TadbBaHUUYECKHUX 3JIEMEHTOB), IOHSITH OCHOBHbIE
KMHETUYECKUE 3aKOHOMEPHOCTH IPOTEKAaHUI XUMUUYECKUX TIPOLIECCOB, POJIb KaTaau3a AJs XH-
MUYECKON TEXHOJIOTHH.

2. B pesyabTrare M3y4eHHs AMCHMILIMHBI 00y4alomuiics 1o mporpamme 0akJjaBpHuara
JA0JIKeH: 00Ja1aTh CIeAYIOUMMH KOMIIETEHIMSMH: CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIONB30-
BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JAUCLUUIUIMH B MPO(PECCHOHAIBHOMN JAESITENbHOCTH,
IIPUMEHATh METOJbl MATEMATUYECKOTO aHAJIN3a U MOJEINPOBAHUS, TEOPETUUECKOTO U IKCIEPH-
MeHTasbHOTO uccinenoanus (OIIK-2); BraseHneM OCHOBHBIMHM METOAAMHU, CIIOCOOAMM U Cpe-
CTBaMH TOJIy4EHUs, XpaHEeHHUs, epepaboTKu MH(OpMaIuK, HaBbIKaMU pabOThI ¢ KOMIBIOTEPOM
Kak cpenctBoM ynpasiieHus uHpopmanueit (OIIK-5); cnocoOHOCTRIO OCYIIECTBISATh TEXHOJIO-
TMYECKUH MPOLIECC B COOTBETCTBUHU C PEIVIAMEHTOM M MCIOJIb30BaTh TEXHUUECKHUE CPEACTBA AJIs
U3MEpPEHUS] OCHOBHBIX MapaMeTPOB OMOTEXHOJIOTMUECKUX MPOLECCOB, CBOMCTB ChIPhSI M POAYK-
uu (T1K-1).
3nams: OTIMYUTENbHBIE OCOOCHHOCTH B IMOBEJECHUU PACTBOPOB 3JIEKTPOJIUTOB, CBS3AHHBIE C
IIPOXOXKACHUEM DJIEKTPUYECKOTO TOKA; TEOPUIO T'aJIbBAHWYECKUX SIBICHUN; TEOPUU KUHETHKH,
MyTH TEOPETUYECKOTO pacyeTa CKOPOCTEH XMMHUECKUX PEaKUil U OTpaHUYEHUs] B PUMEHUMO-
CTH PacyYETHBIX METO/IOB; OCHOBBI TEOPUHU (POTOXUMHUECKUX U IIETIHBIX peakiuil, 0COOEHHOCTH
UX CTaIMHHOrO MPOTEKAHUS U YCIOBUS OCYIIECTBIICHHUS; OCHOBHBIE YEPThl TOMOTEHHOTO U TeTe-
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POTEHHOT0 KaTajln3a, IPUYMHBI YCKOPEHUSI XUMUUECKOI0 Npoliecca B IPUCYTCTBUU KaTaau3aTo-
pa.

Ymemsb: npuMeHATh KOHAYKTOMETPUUYECKUE U MOTEHIIMOMETPUUYECKUE U3MEPEHUS Ui OIpeie-
JIEHUs TEPMOAMHAMUYECKUX (QYHKIHUNH XUMHUYECKUX peaKil, KOHCTAHTbI AUCCOLUALNH, IPOU3-
BEJICHUSI pacTBOpUMOCTH, pH pacTBOpOB U T.A.; IPUMEHITh TEOPETUUECKUE 3HAHUS U IKCIIEPU-
MEHTaJbHbIE METObl MCCIENOBAaHUS (PU3MUECKOM XMMHUU Ul PELICHUs BOIPOCOB, BO3HUKAIO-
IIUX MPU U3YYEHUM KMHETUKH XMMHUUYECKUX PEaKLUi; MPOBOJNUTh aHAJIU3 U KPUTHUYECKU OLIEHU-
BaTh [OJIy4YE€HHbIE SKCIIEPUMEHTANIbHBIE JaHHbIE, 00001aTh U JieaTh 00O0CHOBAaHHbBIE BHIBOJIbI HA
0a3e MpoBeAEHHBIX OMBITOB.

Bnademwb: KOMIUIEKCOM COBPEMEHHBIX JIEKTPOXMMHUYECKUX METOJOB HCCIEIOBaHUS JUISl OIpe-
JIEJIEHNS] TEPMOAMHAMUYECKUX XapaKTEPUCTHUK JIEKTPOIMTOB U XUMUYECKUX PEAKIU; METOa-
MU OIIpEAEICHUs NOPAIKAa U CKOPOCTH PEaKLUHU, YCTAaHOBIICHUS JTUMUTHUPYIOIIEH CTaAUU U Me-
XaHU3Ma M3y4aeMON XMMHUYECKON pEeaKlM; HaBbIKAMU COCTABJIEHUS TajlbBaHUYECKHUX 3JIEMEH-
TOB JUIS LIEJIEH OIPENEICHHs TEPMOJUHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PAaBHOBECHS HC-
CIIElyeMOM peakluy;, 3HAaHUSIMH OCHOBHBIX 3aKOHOB XMMHYECKON KMHETUKH, BIUSHUS pa3iny-
HBIX (PAKTOPOB (TeMIepaTypsbl, AaBJIEHHs, KaTaIn3aTopa) Ha CKOPOCTh XMMUUYECKON peakLuy.
3.Kpartkoe coaepxxanue TuCUMIIAHBI

Pacmeoput r3nekmponumos. dnextpocratuueckas teopus Jlebas-Xrokkens. Pacuer akTus-
HOCTH U CPEJIHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CHIIBHBIX JJIEKTPOJIUTOB B pas-
0aBJICHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPOB U PACTBOPAX YMEPEHHOW KOHIEHTpaluu. Y 1eb-
Hasi U MOJIApHAs JIEKTpUYECKUE MPOBOAUMOCTH. CKOPOCTh ABMKEHUS U MOABUKHOCTH MOHOB.
[TpenenbHbIE MOJSAPHBIE JIEKTPOIPOBOJHOCTH MOHOB. 3aKOH HE3aBHCHMOIO JIBHJKEHUS MOHOB
Konbpayma. [IpuMeHeHne n3MepeHuid AIEKTPUIECKON MPOBOAUMOCTH I ONPEAEIICHUS CTEIe-
HU U KOHCTAHTBI IUCCOLUAIINHN CIIA0bIX JIEKTPOIUTOB.

Inexmpoxumuueckue cucmemul (yenu). Bo3sHUKHOBEHHE CKayKa MOTEHIIMAJIa HarpaHULE
pasznena npoBoaHUKoB | u |l pona. /IBoiiHOM 3nekTpuuecKuil cioi. DIeKTpOABIIKYLIas cuia
raJIbBAHUYECKOTO 3JIEMEHTA, JIEKTPOAHBIN MOTeHIHAI. TepMoauHaMUUecKas TEOpUsl TaJlbBaHU-
YeCKUX sIBJICHUH, ypaBHeHHe HepHcTa. DnekTpoxuMudeckas popmMa OCHOBHOIO YPaBHEHUS Tep-
MOJIUHAMUKH, TemreparypHbiid ko dumment IJC. Dnexrpoas! | u |l pona, razoBsie 1 OKHCITH-
TEIbHO-BOCCTAHOBUTEIIBHBIE IEKTPOABL. THIIBI rabBaHUYECKUX JIEMEHTOB: XUMHUYECKUE, KOH-
LEHTPALMOHHbIE, C IEPEHOCOM U 0e3 mepeHoca. XUMUYECKNE HCTOUHUKH TOKA, TOIIMBHBIE dJle-
MEHTBI.

Xumuueckaa kunemuka. CKOpOCTh XMMUYECKOM peakliiy, KOHCTaHTa CKOPOCTH, MOPSAI0K
U MOJIEKYJISIpHOCTh peakuuu. KuHeTnka HeoOpaTuMbIX peakiuii 1-ro, 2-ro, 3-ro U HyJIEBOro Mo-
psankoB. AuddepeHnnanbHble 1 UHTETPajIbHbIE METO/bI ONpeieNieHus nopsiika peakuuu. Cinox-
Hble peakiuu. [IpuHIUMT HEe3aBUCUMOr0 MPOTEKAaHUS JIeMEHTapHBIX peakiuil. ObpaTumele, na-
pajienbHble U MOcieI0BaTeNbHbIe peakuu 1-ro nopsaka. BiusHue TeMneparypsl Ha CKOPOCTb
peakuuu, npubamkeHHoe npasuio Baut-I'odda. Ypasaenue Appenunyca, nupdepeHiuanbHas u
MHTETpaJIbHbIE (OPMBI YpaBHEHUs. DKCIIOHEHIIMANbHAs (popMa ypaBHEHUs] AppeHHnyca. DHeprus
AKTHUBALIMU U MPEIIKCIIOHEHINAIbHBIA MHOKHUTED.

Teopnn XMMHUYECKON KMHETUKU: TEOPUs aKTUBHBIX COYIAapEHUN M TEOPHsI IEPEXOJHOTO CO-
ctosiHus TIIC (akTUBUPOBAHHOTO KOMILIEKCA). DHTANBINS U SHTPONHS akTHUBaluu. POTOXUMHU-
YEeCKUe peakluu. XUMHUeckue U (oTropu3nyecKue CTaauu, BTOPUUHBIE TNpolecchl. KuHeTtnka
doroxummuueckux peakiuii. CeHcuOmm3npoBaHHble (HoTOXMMUYECKUEe peakiuu. LlenHslie peak-
IIUU, MEXaHU3MBbI 3apOXKJIeHUs, pa3BUTHs U 00phIBa 1enu. Hepa3BeTBieHHbIE U Pa3BETBICHHbIE
LIENHbIE peakluu. BeposTHOCTHas Teopus pa3BETBIEHHBIX peakuuil. [IpenenvHble sBiIeHUS B
LEMHBIX PeaKLUsIX, HKHUN 1 BEpXHUM MTpeiebl BOCIIIAaMEHEHHUSI.

Kamanu3s. I'oMOTeHHBIN U reTeporeHHblil karanu3. OCHOBHbBIE 3aKOHOMEPHOCTH KaTalu-
TUYECKUX peakluil. BiusHue katanuzatopa Ha TEPMOAMHAMHYECKHE M KUHETUYECKUE MapaMeT-
pbl peakuuy. CelneKTUBHOCTh KaTaln3aTopa, KaTalUuTHUYeCKas aKTUBHOCTb. | OMOr€HHBIN KaTa-
mu3. CIUTHBIN M pa3JenbHbI MEXaHMU3Mbl KATATUTUYECKOTO JCHCTBUA. DHEPreTUUECKUE IHa-
rpaMMbl B3aUMOJEHUCTBUS PEareHToOB ¢ KaTaiau3aTopoMm. OOmmii u cnenuduyeckuii KucioTHO-
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OCHOBHOM Karanu3. Kartanus KoMIuleKcaMy NepexoJHbIX MeTauioB. DepMEHTaTUBHBIN KaTalus.
I'eTeporennsiil kaTanu3. TUMBI TETEPOTEHHBIX KAaTAIM3ATOPOB. 3aKOH JAEHCTBYIOIIUX MOBEPXHO-
cred. KnHeTHKa reTepOreHHbIX peakiuil.

4.00beM yueOHO#H THCHUTIINHBI

B 3aueTHEBIX B akanem.
Buapl yue6HOI paboThI eIUHUIIAX gacax
O0masi Tpy10eMKOCTh IMCHHIIJIMHBI 10 Y4eOHOMY IJIAHY 6,0 216
AyIUTOPHBIE 3aHITHS: 0,28 10
Jlexmm (Jlek) 0,14 8

[IpakTuueckue 3ansatus (113) 0,14 10
JlaGopaTtopusie 3ansatus (JI3) 10
CamocrositesnbHas padora (CP): 4,97 179
CamocTosiTeIbHOEC U3YUYEeHHE Pa3JIeIOB JUCIIUILIMHBI 4,97 179

Bua koHTpoOJISi: 3a4eT / IK3aMeH 0,25 Ix3ameH (9)

AHHOTanus padouel nporpamMmsl JucuuiinHbl «HauyeprareasHasi reoMmeTpus»
(61.B.O/1.7)

1.lean nucuMnIuHbI:

®dopmupoBanue u pazsutue komnerenuuid B coorserctBuu ¢ ®I'OC BIIO u o6pasoba-
TEIBHOU MPOTPaMMON, MPUOOPETCHHUE CTYJICHTAMH 3HAHUN B 00JIACTH HAYEPTATEIIBHONW TeOMeT-
pUM U MHKEHEPHOW rpauKd, OCBOCHHE OCHOBHBIX MOJOXKEHHI pa3pabOTKU MPOEKIIMOHHBIX
YEepTEKEH, IPUMEHAEMBIX B HHKEHEPHOU NPAKTHUKE, pa3BUTUE MPOCTPAHCTBEHHBIX IIPEICTABIIE-
HUH, HEOOXOIUMBIX B KOHCTPYKTOPCKOM padore.

2. B pesyabrare m3yueHusi AMCHMILIMHBI 00y4YaloUUiicsl MO nporpaMmme 0akaJjiaB-
puaTa J0JKeH: 001anaTh CIASAYIONIMMH KOMIETCHIUSAMU: CIIOCOOHOCThIO U TOTOBHOCTBIO HC-
[10JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX AMCLUMILIMH B MPOPECCHOHAIBHON Jes-
TEJIBbHOCTH, IPUMEHATh METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO
U skcrnepuMenTanbHoro ucciaegaoBanust (OITK-2); crtocoOHOCThIO K pealn3aiud ¥ yIpaBICHUIO
ouorexnonornueckumu mporeccamu (I1K-2); cnocoGHOCTBIO paboTaTh ¢ HAyYHO-TEXHUYECKON
uH(popMalreH, UCIoJIb30BaTh OTEUECTBEHHBIN U 3apyOeXHBIN ONBIT B MPo(eccuoHaIbHON Jies-
tenpHOCTH (ITK-8);
3namb: OCHOBHBIE 3aKOHBI T€OMETPUUECKOr0 (POPMHUPOBAHUS, TOCTPOCHUSI U B3aUMHOTO Iepe-
CeueHHs MoJieNiel TNIOCKOCTH U IPOCTPaHCTBA, HEOOXOMMBIE 151 BBITOJIHEHHS
U YTEHUS YEPTEKEW KOHCTPYKLMH, PEIICHHUE MMO3UIIMOHHBIX, METPUYECKUX 3a/]a4, BBIIOJHEHUE
pa3BepTOK MOBEPXHOCTEH; MpeuMyllecTBa rpaduyueckoro crnocoda mnpejacraBieHuss HHpopMma-
1uy; rpapudeckue Gopmbl, TpaMMaTHKY;

Ymems: BocIpUHUMATh ONTHUMAJIbHOE COOTHOLIEHHE YacTel M EJIOr0 Ha OCHOBE IpaHuecKux
MoJieIel, MPaKTUYECKU PEaTU3yeMbIX B BHUJIE YEPTEKEW KOHKPETHBIX MPOCTPAHCTBEHHBIX 00b-
€KTOB; MCIIOJIb30BaTh YEPTEK, TEXHUUECKUI PUCYHOK IS TpapHUUecKOro MpeICTaBIeHHs TEXHU-
YECKHUX pelieHui; ucnonb3oBath crannapTel ECKJI, KOHCTPYKTOPCKYIO JOKYMEHTAIUio (4Yep-
TEXHYIO U TEKCTOBYIO) B IPOM3BOJICTBEHHOM, IPOEKTHOI 1 UCCIIe10BaTeIbCKON paboTax;
Braoems: 0CHOBHBIMM MOHSATHSIMH, CBSI3aHHBIMU € I'pa)UyECKUM IPEICTaBICHUEM HH(OpMaLIUU
rpadu4ecKUMu crioco0amMH perIeHus] MeTPUYECKUX 3a7a4 IPOCTPAHCTBEHHBIX OOBEKTOB Ha Yep-
TeXaX, METOJaMU TPOECIUPOBAaHUS U N300paKEHUsI MPOCTPAHCTBEHHBIX (OPM Ha IIOCKOCTHU
IIPOCKIUU.

3.Kpartkoe coaep:kanue THCHUATITHHBI

IIpenmer HadepraTesnbHON reoMeTpud. Buabl mpoenuposanusa. KoMmiuekcHBIM uepTex
TOYKHM Ha 2 U 3 IUIOCKOCTH NMpoeKIuii. CBsA3b CHCTEMBI INIOCKOCTEN MPOEKIUI ¢ CUCTEMOW Ipsi-
MOYTOJIbHBIX KoOpanHaT. KoMIiekcHeli yepTex npsmoi. IIpsMble U MI0CKOCTH, YaCTHOTO IO-
noxenus. Onpenenenrne HaTypalbHOM BEIMYMHBI OTpe3ka. B3anmonpuHaaae:KHOCTh TOYKU U
npsiMoi. ['maBHBIE JMHUM MIIOCKOCTU. B3amMHOe pacrionoxeHue AByX NpsAMbIX. OnpezneneHue
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BUJINMOCTU Ha KOMILJIEKCHOM uepTexe. B3auMHoe pacnoyiokeHue NnpsiMod U IJIOCKOCTH, JIBYX
mockocter. [lepneHauKkyasspHOCTh MPAMOM M IIOCKOCTH, JIBYX HPSMBIX, IBYX IJIOCKOCTEH.
Crioco0s1 mpeoOpa3oBaHus KOMIUIEKCHOTO Yeprexka. Criocod BpalieHusl BOKPYT MPOCIHPYIOIINUX
npsmbix. Croco0 BpalleHus BOKpYr mpsMoil ypoBHS. [lnockomapamienbHoe mepeMerieHue.
Croco0 3ameHbl MIOCKOCTeH mpoekiuii. OCHOBHBIC 3a/layd, pemiaeMbie CIIOCOOOM 3aMEHBI
iockocTel npoekuuit. Kpusbie nunuu u noepxuoctu. O0pa3oBaHue, 3a/laHue U U300paKeHHE
noBepxHocTed. [ToBepxHOCTH BparieHus: KoHyc, cdepa, nuiuHap, Top. llepeceuenue moBepx-
HOCTHU C IJIOCKOCThIO. Ilepeceuenue nmoBepxHoctu ¢ auHueil. [lepeceyenue nopepxuocrein. Me-
TOJ cekymmx miockocted. [lepeceuenne moBepxHocTei. MeTon KoHIeHTpUYecKuXx cdep. Me-
TOJ KOHIEHTpruYeckux chep. Meron skcueHTpuueckux cep. AKCOHOMETPUUECKHUE TPOSKIIHH.
4.00b€éM yueOHOH THCHUILIUHBI

B 3ageTHBIX B akanem.
Bupl yueOHO#M paboTh e IMHNLAaX qacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyYJAUTOPHBIE 3aHATHSL: 0,55 20
Jlexuun (Jlek) 0,11 4
[Tpaktuueckue 3ansatus (I113) 0,22 8
Jlabopatopusie 3ansatus (J13) 0,22 8
CamocrositesbHasi padora (CP): 2,33 84
CaMocCTosTeIbHOE U3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 2,33 84
Buj koHTpoIs: 3a4eT / IK3aMeH 0,1 3auer (4)

AHHOTanus padoveil NPOrpaMmbl JUCHUILIHHBI «OCHOBBI IPOEKTUPOBAHNS U 000PYyA0OBa-
HHe OHOTEeXHOJIOTHYeCKUX MPOU3BOICTB
(61.B.O/1.8)

1.leap QAMCHUIIMHBI - 03HAKOMJIEHHE CTYJIEHTOB C OCHOBaMH IPOEKTUPOBAHUS IpE-
OPUSITUI MUKPOOUOJIOTMYECKOTO CHHTE3a M OTAEIbHBIX CTaguil TEXHOJIOTHYECKOTO IMpollecca,
oOydeHHe CTYJEHTOB HaBbIKaM pacueTa CIIELHUAJIbHOM ammaparypbl A OMOTEXHOJIOIMYECKUX
MPOU3BOJCTB M QopMHUpYyeT y Oyaymux OakalaBpOoB KOMILUIEKCHBIM MOAXOJA K PACCMOTPEHHUIO
KOHKPETHBIX OMOTEXHOJIOIMUECKHUX WM HKOOMOTEXHOJOTMYECKUX BOMPOCOB, BCTAIOLIUX MHEPE]
OMOTEXHOJIOTOM.

2. B pe3yabTate u3y4yeHUs: JUCHUILINHBI 00y4AIOUIMICA MO0 NporpaMmme GakjiaBpua-
Ta A0JIZKeH: 00J1aJjaTh CIeYIOIUMHI KOMIIETEHIIMSMU: CIOCOOHOCTHIO U TOTOBHOCTBIO UCIOJIb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUIUIMH B NMPO(ECCHOHAIBHOMN IeATelbHO-
CTH, IPUMEHATh METOJbl MATEMATUYECKOT0 aHAIN3a U MOJEINPOBAHUS, TEOPETHUYECKOIO U IKC-
nepuMeHTaabHOro uccaenopanus (OI1K-2); crmocoOHOCTIO K peanu3aiii U yIpaBiIeHUuo Ono-
texHosoruueckumu npoueccamu (I1K-2); cmocoGHOCThIO paboTaTh ¢ HAYYHO-TEXHUUYECKOW WH-
dopmarueli, UCOIb30BaTh OTEUECTBEHHBIH U 3apyOekHBIH OMNBIT B MPOPECCHOHANBHON Jes-
tenpHOCTH (ITK-8);
3nams: TOAXOABI K  IMPOEKTUPOBAHUIO OWMOTEXHONOTMYECKHUX IPOM3BOJACTB;, OCHOBHOE
000OpyIOBaHHE M METOIbl €ro pacyera, KpUTEpUHM BHIOOpPa M OLEHKH 3(PPEKTUBHOCTH PabOTHI
00OpyOBaHUs, TEOPETUYECKUE OCHOBBI IPOLECCOB; OCHOBHBIE MPUHLHUIIBI OpPTraHU3aluu
OMOTEXHOJIOTHYECKOTO MPOM3BOJCTBA, €ro HEPapXUUYECKyl CTPYKTYpY, METOIbl OLIEHKU
3¢ GEKTUBHOCTH MPOU3BOJICTBA; CIIOCOOBI MOJTOTOBKH 000PY/IOBaHHS M KOMIIOHEHTOB ChIPbsI IS
BEICHUSI TEXHOJIOTUYECKOTO MPOIECCa; SKOHOMUUECKHE KPUTEPUN ONTUMU3ALNMN IPOU3BOJICTBA;
O0COOEHHOCTH MOJIETMPOBAHMS, MACIITAOUPOBAHUS M ONTUMU3ALMUNA OMOTEXHOJIOTHUECKUX CXEM
U MIPOLIECCOB; OMOXMMUYECKHE, XUMHUECKUE U (PU3MKO-XUMHUECKUE MPOLIECCHl MPOTEKAOIINE B
OuopeakTopax; MOJEIM PAa3IMYHbIX THUIOB OHOPEAaKTOPOB, HUX TUIAPOIWHAMUYECKUE,
MacCOOOMEHHBIE XapaKTePUCTUKU; METOAbl U PEXKHUMBI KYIHTUBHUPOBAHHUS; amlapaTrypHOe
oQopmIIeHHE TPOLECCOB pa3/IesIeHNss MHOTOKOMIIOHEHTHBIX CUCTEM;
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Ymemo: pazpabaThiBaTh TEXHOJOTHUECKYIO CXEMY OHMOTEXHOJIOTHYECKOTO MPOLEcca; MIPOBOAUTD
pacyeT MaTepualbHBIX M SHEPIeTHUECKUX 0anaHCOB; BbIOpaTh U CKOMIIOHOBATH 00OPYJIOBaHHE
JUTSE KOHKPETHOTO MPOM3BOJICTBA; MPOBECTH OICHKY 3((PEKTUBHOCTH HUCIIOIB3YEMOro 000pyIo-
BaHMS; COCTaBJISITh TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MTPOEKTa B COOTBETCTBUHU CO CTaHIap-
TaMH; PETyJIUPOBATh OMOTEXHOJIOTHMUYECKHI MPOIecC 10 JOCTHKEHUS ONTUMAIBHOTO COCTOSIHUS
1o KputepusMm 3¢(HEKTUBHOCTH; PaCCUUTHIBATH OCHOBHBIE MPOIECCHI pa3/ieIeHHUs] MHOTOKOMIIO-
HEHTHBIX CHUCTEM; I0JIb30BaThCSl CPEACTBAMU KOHTPOJIbHO-U3MEPUTENILHOM alnaparypbl, COBpe-
MEHHBIMU IPOTPAMMHBIMHU CPEACTBAMHU IE€PEAAYM JTaHHBIX, JTUCTAHLIMOHHOTO JOCTyNa U KOH-
TPOJIsi; UCIIONIB30BaTh CTAaHAAPTHl U JPYTHME€ HOPMATUBHBIE JOKYMEHTBI IIPU OLIEHKE, KOHTpOJIE
KayecTBa M cepTU(UKALUU CHIPhS U MPOAYKIHUU; BHIOPATh PALIMOHAIBHYIO CXeMY OMOTEXHOJIO-
THYECKOTO MPOU3BOACTBA 33JaHHOTO MPOAYKTA, OIICHUBATh TEXHOJOTHUYECKYI0 3(h(peKTUBHOCTH
IIPOU3BOJICTBA.
Brnademwv: MeTogaMu pacdeTra OCHOBHBIX CTaJIMH TEXHOJOTHYECKOW CXEMbI, OMOTEXHOJIOTHYe-
CKOr0 MpOoLEecca; METOAAMU OYUCTKU U CTEPUIIM3ALMU BO3/1yXa, U UTATENIbHBIX CPEl; METOAaMU
pacyeTa OCHOBHBIX MAaCCOOOMEHHBIX XapaKTEPUCTHUK OMOTEXHOJIOTHYECKOT0 000PYA0BaHUs; Me-
TOAAMH pacueTa OCHOBHBIX IPOLIECCOB pa3/I€JC€HUs MHOTOKOMIIOHEHTHBIX CHUCTEM; METOJAMHU
OLIeHKH Y(PPEKTUBHOCTH OMOTEXHOJIOTMYECKOTO MPOIIecca, OCHOBHBIMH 0a3aMy JaHHBIX U TPO-
rPaMMHBIMH 000JIOUKaMH [JIsl OpraHU3alK MPOU3BOJCTBEHHOIO MpOIecca; METOJaMH MPOBe-
JICHUS] CTaHJAPTHBIX UCIBITAHUM IO ONpPENENCHUI0 MoKa3aTeslel (PU3MKO-XUMUYECKHUX CBOWCTB
CBIPbSl U MPOAYKLHUHU; METOJAMH TEXHUYECKOT'O KOHTPOJS MO COOJIIOJICHUIO TEXHOJIOTHYECKOMN
JVICIATUTMHBL B YCIOBUSAX IEHCTBYIOIIEr0 OMOTEXHOIOTUYECKOTO IIPOU3BO/ICTBA.
3.Kparkoe conep:kanue JTHCIUITHHBI
Beeoenue. 3anaun u conepkanue TUCHUIUIMHBL. CBsI3b C 00IIETEXHUYECKUMU U CHIEIUATbHBIMHU
JUCUHUIIIIMHAMU.
Mooyne 1. Ocnoeébl npoeKmuposanus npeonpuamuil OUOmMexHoN02UYecKo20 npohus.
CocraBieHne TeXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS MPOEKTa. TeXHUYECKU MpoeKT. MeTozbl
pa3paboOTKH TEXHOJOrM4eckoil cxembl. CpaBHEHUE albTEPHAaTHBHBIX PEIICHUH IO Kaxa0i
craquu. CTaguu XpaHEHUs M Pa3MHOXKEHHsI IIOCEBHOIO Marepuala, IOATOTOBKH ChIPbS,
IPUTOTOBJICHUSI MUTATEIBHBIX CpEl, CTEpUWIM3alUU IIOTOKOB U o00opynoBaHus. PaOouue
yeprexu. Pacuer texHonormdeckux cxeMm. OCHOBHbIE CBEIEHUS O IpaBWiax OpraHU3aluu
npou3BoacTBa (GMP u oreuecTBennsblit ctanaapt PI1 64-125-91).
Mooyns 2. Teopemuueckue 0CHOGbI: MAMEPUATbHBLIL U IHEPEMUYECKUI DANaHChl npoyecca
ouocunmesa, menno-maccoobmennsvie npoueccol cmaouu pepmenmayuu. CTEXUOMETPUS
MHUKpPOOHOJIOTUUECKOTO CHUHTEe3a. MeTo/Ibl pacyeTa CTEXMOMETPHUYECKHX KO3(D(UIIMEHTOB.
[Topsimok cocTaBiaeHus] MaTepuaabHOro 6ananca 6MocruHTe3a. Tennora KU3HEeAeATeIbHOCTH.
Biusiane ycnoBuil KyJIbTUBHUPOBAaHMS HA TEIUJIOBBIAEICHHE, BEIMYMHY HKOHOMUY E-
ckoro kod(dduimenTa u creneHs yrwmsanuu cyocrpara. [loTpebienue kuciopoaa MUKpPOOP-
rauu3sMamu. Macconepeaaya KMCIOpoJia OT Bo3yXa k Onomacce. KoHIIEHTpallmOHHbIE SIMBI IO
Kuciopony. Macconepenada yriekucioro raza. MaccooOMeHHble XapaKTepUCTUKH (hepMeH-
tepa. Pacuer o6bemMHOr0 ko3 punmenta macconepeaayu.
Mooyne 3. Ilpakmuxa nposedenus OUOMEXHONI02UUECKUX NPOUECCO8: CMEPUTUAUUA MeX-
HONO2UYECKUX NOMOKOG, AIPUPOSaAHUE U NEpeMeUUBaHUe (PePMEHMAYUOHHOU CPedbl, NeHO-
obpazoeanue u nenozauienue é npoyecce Kyaomueupoganus. Crioco0bl CTEpUIN3ALNN KUIKO-
creil. Tepmuueckas crepunuzanus. Kunernka rudenn MuUKpoopraHusmMoB. BinusHue temnepary-
pbl. Kpurtepun crepunuzanuu. [leproanueckast u HenpepbiBHas crepuinzanus. Pazpaborka Tex-
HOJIOTHUECKUX CXEM CTepMIIM3aluu >kuaKocteil. Crepunuzanus Bo3ayxa. OcOOEHHOCTH CTepH-
au3yromend GpuibTpanuu Bo3ayxa. TeXHOIOrHYecKHe CXeMbl CKaTHsl M OYUCTKU Boznayxa. Cre-
puiu3anys 060py10BaHus, I€KOHTAMUHAIMS BO3/lyXa B IPOU3BOJICTBEHHBIX TOMEIIEHUIX.
Metonasl aspupoBanus B ¢pepmentepax. OueHka ypoBHs aspupoBanus. [lepememnmBanue
npu pepmenTanu. Buasl nepeMeminBaHus: MEXaHMUECKOe, THEBMAaTHYeCKoe U KOMOMHUPOBaH-
HOE.
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[Tenoo6pazoBanue u nenoramenue. IlenooOpa3syromas crnocodHocTs. CpaBHEHHE Me-
TOJIOB MEHOTAIICHUS: XUMHUECKHE, MEXaHNYECKHe, KOMOMHUPOBAHHbBIE U TEXHOJIOTUUYECKHUE.
Mooynw 4. Knaccugukayus, ev160p u pacuem ocHo8H020 hepmeHmayuoHH020 000py006anusl.
®epMeHTAIIMOHHOE 000pYyIOBaHUE, €T0 KilacCU(UKALK, BEIOOP KOHCTPYKIIMOHHBIX MaTepUaOB.
CpaBuenue ¢epmentepoB. Kputepun BbiOOpa (epmeHTepa s KOHKPETHOTO MPOW3BOJICTBA.
Metonbl  ompeneneHus — BelUyuHBl Koo duumeHta Maccomepenayd.  MojenupoBaHue
dbepMeHTEPOB.
Mooyne 5. Tunogvie mexunonozuueckue cxembl, 60RPOCHL peaiu3ayuu.
5.1. Ananuz munoevix mMexXHONO2UYECKUX CXeM, MOOeIUpPosanue, macuimaduposanue
ouomexnonozuueckux  npoueccoe. CHUHTE3  TEXHOJIOTMYECKUX  CXEM; OCOOCHHOCTHU
MOJICITUPOBAHHUS, MACIIITAOUPOBAHUS M ONITUMHU3AIUU OMOTEXHOJIOTHIECKUX CXEM U MPOIIECCOB.
5.2. Pacuem wu annapamyproe o¢hopmiienue OONOJTHUMENbHLIX CHIAOUI, NPOUECCO8
pazoenenus MHOZ0KOMROHEeHmHubIX cucmem. Pacuer u anmaparypHoe opopMIIeHHE TPOLIECCOB
pa3feneHusi MHOTOKOMIIOHEHTHBIX CHUCTEM: pAacTBOpPEHUS, KPHUCTAJUIM3AIMH, aJcopOLuu,
abcopOumu, HOHHOTO OOMEHa, SKCTPAKLUH, (praoTaruu, GIOKYIAIUN, OCAKICHNUS, QUIBTPALIH,
MEMOpAaHHOTO pa3JeNieHUs, cemnapaluu M UeHTpU(yrupoBaHUs, BaKyyM-BBIIIApKH, CYIIKHU;
anmaparypaoe opopmIIeHHe CTaiuid TpreMa, XpaHCHHsI, TO3UPOBKH U TPAHCIIOPTUPOBKH CHIPHS.
5.3. Kpumepuu  onmumuzauyuu  OUOMEXHONOZUYECKUX  HPOUECCOB. CtpyKTypHI
MaTeMaTH4eCKUX  MOJEJe  MPOM3BOJACTBA; OKOHOMUYECKHE KPUTEPUH  ONTUMH3ALUU
npousBoacTBa. OcCHOBHbIE 0a3bl JaHHBIX W TpOrpaMMHBIE OOOJIOYKHU Ui OpraHU3alUuu
IIPOU3BOICTBEHHOTO IIpOLIECcCa.
5.4. Memoowvt u npubopvl 011 anaiuza U KOHMPOAA OUOMEXHOI02UUECKUX NPOUEccos,
COGpEMEHHble NPOZPAMMHbBIE CPEOCMmEA OpP2AHU3AUUU  NPOU3BOOCHMEEHHO20 npoyeccd.
Kontpones u aBTOMaruzanusi (EepMEHTALMOHHBIX MPOLIECCOB M MPOLECCOB pa3ielieHusl.
N3mepsiemble 1 aBTOMAaTHYECKU PEryiMpyeMble MmapaMeTpbl. TUIBI U OCHOBHBIE OCOOEHHOCTHU
U3MEPUTENBHBIX YCTPOWCTB, CpPEACTB KOHTposiss mo MecTy. CoBpeMEeHHbIE TNPOTrpaMMHbBIE
CpelCTBa Mepeaayu JaHHBIX, JUCTAHIIMOHHOTO JOCTYIAa U KOHTPOJIS.
4.00b€M yueOHOil TUCIUIIIHHBI

B 3auernbix | B akanmem.
Bunsl yueOHoI paboThI SMHMIIAX yacax
O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 2,0 72
AyIMTOPHBIE 3aHSITHS: 0,25 9
Jlexmmm (Jlek) 0,11 4
[IpakTuueckue 3ansatus (113) 0,14 5)
CamocrositesbHas padora (CP): 1,64 59
CaMocTosTeIbHOE N3YUEHHE PA3/IETI0B TUCIUILIUHBI 1,64 o4
Bua koHTpoJs: 3a4eT / IK3aMeH 0,11 3auér (4)

AHHOTanus padoueii nporpammsl AucuninHbl «[IpoekTupoBanune npoueccos u anmnapa-
TOB XUMHYeckoii Texnoaorun» (b1.B.0/1.9)

1.Heap aucuumiauHbl - GopmupoBaHue y oOydarmuxcs o0menpodecCHoHaTIbHBIX
KOMIIETEHIIMI B 00JIAaCTH OCHOB THU/PABIMYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX MPOIIECCOB XH-
MUYECKOW  TEXHOJIOTHH, MO3BOJIIIOIIUX ~ BBIIYCKHUKAM  OCYIIECTBISATH  HAy4YHO-
UCCJIEIOBATEIBCKYIO U MPOGECCHOHATBHYIO NESTEIbHOCTD.

2. B pesyabrare M3y4eHusl JMCHMILIMHbI 00y4YalOUMICs MO nMporpaMmme 0akaJjiaB-
puaTa J0JKeH: 00Ja/1aTh CIEAYIOIINMH KOMITETEHIIMSIMHU: BIJIAJCHUEM OCHOBHBIMH METOJIAMH,
crocobaMu U CpeACTBaMHM IMOJIYYCHUs, XpaHeHHs, iepepaboTku MHGOpMAIMH, HaBEIKaMU pado-
ThI C KOMITBIOTEPOM KakK CpeAcTBOM yrpasieHus napopmanueii (OITK-5); ciocodHocThIO pado-
TaTh C HAyYHO-TEXHHUYECKON HH(}OpMalmel, HCIoNb30BaTh OTCUSCTBEHHBIA M 3apyOexHBIN
omnbIT B npodeccnonanbHoi nestenpHoctd (I1K-8); BrageHnem miaHUpOBaHUs SKCIICPHUMEHTA,
00paboTKH U MpeicTaBIeHUs moTyueHHbIX pe3ynbTatoB ([TK-10);
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3nams: METOIBI pacyeTa TeIIo- U MacCOOOMEHHOTO 000pYIOBaHUs; METOABI COCTABIICHUS TEX-
HOJIOTHYECKUX CXEM C HaHECEHHUEM BCEX aIllapaToB.

Ymems: cocTaBisTh MaTepHalbHBIC M TEIUIOBBIE OAJAHCHI I CUCTEM T'a3-)KUAKOCTh;, pacCyH-
TBIBAaTh MapaMETPhl TEIIO- U MacCOOOMEHHOTO O0OPYZOBaHMS M HACOCOB; MOJIOHMpATh  CTaH-
JapTHOE 000PYIOBAHKE, UCTIONB3YEMOE B XUMHUYECKON IPOMBIIIUICHHOCTH.

Brademwv: mMetomosiorueil pacuera OCHOBHBIX MapaMETPOB THIPOMEXAHHUYECKUX, TEIJIOBBIX H
MacCOOOMEHHBIX MPOIIECCOB; OCHOBAMU MPABHILHOTO MOJA00pA TEIUIO U MacCOOOMEHHOTO 000-
PYAOBaHUs; METOJaMH COCTABJICHUS TEXHOJOTHMUYECKMX CXEM U TpadUuecKoro H300pakKeHUs
OCHOBHOT'O 000PY/IOBaHMSL.

3.Kparkoe cogepxanue TuCHUNIHHBI

Pacuemno-noacnumenvhas 3anucKka, BKIIOYAIONIAS:

- TEXHOJIOTUYECKUH pacuer;

- TEIJIOBOM U DHEPreTUYECKUI PACUET;

- 000CHOBaHHE BbIOOpA KOHCTPYKIIMOHHOTO MaTepHara;

- pacueT OCHOBHOM aInaparypbl HA MEXaHHYECKYIO TPOYHOCTh;

- pacyeT AMaMEeTPOB OCHOBHBIX TPYOOIIPOBOJIOB;

- BEIOOP U3MEPUTEIBHBIX MPUOOPOB U y3JIOB aBTOMATH3AIIHH;

- 3CKU3bl OCHOBHOT'O 00OPYI0BaHUSI.

TI'paghuueckue mamepuanet.

Jluct Nel

TexHonormyecKasi cxeMa C HAaHECEHHWEM BCEX allaparoB, BCIIOMOTAaTeIbHOTO 00OpYyIOBaHUS,
OCHOBHBIX TPYOOIIPOBOIOB, KOHTPOJIBHO-U3MEPHUTEIBHOM arnapaTypbl, ClICIUPHKAIHH.

Jluct Ne2.

OOmwmit By anmnapara (BepTHKAIBHBIA pa3pe3 U IUIaH). Y3IIbl U 1eTaiu (TI0 YKa3aHUI0 KOHCYIIb-
TaHTa-pykoBoauTess). Cnenudukaius ¢ yka3aHUEM BCEX AJIEMEHTOB.

Ilpumepeol 3a0anuit no Kypcoeomy npoeKmupo8anuio:

1. PaccuuTtarh ¥ CIIPOCKTUPOBATH PEKTU(DHUKAIIMOHHYIO YCTAHOBKY HEIPEPHIBHOTO JCHCTBUS
JUIS pa3/ielicHUusi OMHAPHON CMECH OpPraHWUYeCKUX BEIIECTB, NMPU 33JaHHON MPOU3BOIU-
TETHPHOCTH IO UCXOJAHON CMECH U IPH 33JJaHHBIX COCTaBaX MCXOJHOU CMECH, PEeKTU(HKa-
Ta ¥ KyOOBOT'O OCTaTKa.

2. Paccuutath ¥ CIPOCKTUPOBATH A0COPOIIMOHHYIO YCTAaHOBKY HETIPEPHIBHOTO JCUCTBHS IS
OUMCTKU BO3AYIIHON CMECH OT ra3a ¢ MOMOIIbIO KUAKOTO MOTJIOTUTENs, MPH 3aJaHHON
IIPOM3BOIUTENFHOCTH abcopOepa, KOHIIEHTPAIMH T'a3a B CMECH M COCTABE TIOTJIOTUTEIIS.

4.00b€M u3yyaemMoii TUCHUIIJIHHBI

B 3auetHbix | B akanmem.
Bunet yaeGHOI paboTh eAMHHIIAX yacax
O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IJIAHY 2,0 72
AyJAUTOpPHBIE 3aHATHS: 0,22 8
Jlexiuu (Jlek) 0 0
ITpaktrueckue 3anstus (I13) 0,22 8
CamocrositeabHas padora (CP): 1,67 60
CamocTosiTeTbHOC H3YUYCHHE Pa3/IeTIOB TUCIIUTLIMHBI 1,67 60
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)
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AHHOTanus pado4yeil NporpaMMsl M CHHUILIMHBI «/{0MOJHUTEIbHbIE [VIaBbI 001IeH U Heop-
ranndeckoii xumum» (b1.B.0/1.10)

1.Ieanto Kypca "JloNOTHUTENBHBIEC TTIaBBI OOIIEH U HEOPTraHUYECKOH XUMHH' SIBIISCTCS
KpaTKoe, HO CTPOroe W3JI0KeHHWE HauOoJiee 3HAUYMMBIX JIJISi XMMHH TEOPETHUECKUX MOHSATHHI U
0o0y4eHHe CTYJEHTOB MX MCIIOJb30BAaHUIO HAa OOLIMPHOM MaTepuajie HEOpPraHM4eCKOH XMMHHU B
Takol ¢opme, yTOOBl ATO UCHOJIB30BAHUE MOXHO OBLJIO MHTEHCHBHO IPOAOJKATh BO BTOPOM
CEMECTpPE B KypCe€ HEOPraHMYECKOW XMMHUU U J1aJiee B Kypcax aHAIMTHYECKOM U OPraHUYECKOMU
XUMUH, U, HAKOHELl, PACIIUPUTh U YIIyOUTh B Kypce (PU3NUECKO XUMUU U TEOPETHUECKUX pa3-
JieJ1ax CIeUHUaIbHbIX IUCHUIUINH.

2. B pe3yibTare M3yyeHUs AUCHHUILUIMHBI 00y4alolUIuiicss Mo mporpamMme OakaJiaB-
puaTa J0JKeH: 001a/1aTh CIEAYIOUMMHA KOMIETEHIUSMH: CIIOCOOHOCTBIO M TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH B MPOPECCHOHATBHON Jes-
TEIbHOCTH, IPUMEHSTh METO/bl MATEMATUYECKOTO aHAIN3a U MOJEIUPOBAHUSI, TEOPETUUECKOTO
u sKkcrepuMenTtanbHoro uccinenoBanus (OIIK-2); cnocoOHOCTRIO MCIONIB30BAaTh 3HAHUSA O CO-
BpeMEHHOU (U3NYECKON KapTHHE MHUpa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHMHM BEIIECTBA JJIsi MOHUMAaHUS OKpY’Karomiero mupa u sisiaeHuit npupozasl (OIIK-3); ia-
JIEHUEM OCHOBHBIMU METOJIaMU 3allUThl IPOU3BOJCTBEHHOIO MEPCOHANIa U HACEJIEHUS OT BO3-
MOXHBIX TOCJCICTBUN aBapuii, KaracTpod, ctuxuiiHeix OenctBuii (OITK-6), BiageHuem ruia-
HUPOBaHUsI IKCIIEPUMEHTA, 00paOOTKH U MPEICTaBICHUs Moay4YeHHbIX pe3ynbTatoB (ITK-10);
3Hamb: OCHOBHBIE MOHATHS U 3aKOHBI XMMHUH; OCHOBHBIE MIOJIOKEHUSI TEOPUU CTPOCHUS aToma U
BELIECTBA; OCHOBHBIE MOJIOKEHHSI TEOPUH PACTBOPOB; OCHOBHBIE IIOJIOKEHUS XUMUUECKON KUHE-
TUKHU U TEPMOJUHAMUKHI
Ymemu: BBINONHATD CTEXMOMETPUUECKUE PACUETHI; ONPEAEIATh CTPOEHUE aTOMa U TUIl XUMUYe-
CKOM CBSI3U; XapaKTEPU30BaTh CBOMCTBA JEKTPOJUTOB;

Braoemu: HaBbIKaMU BBIIOJHEHHS] TEPMOIMHAMUYECKUX U KHHETUUECKUX PAaCUETOB; BBIIOJIHATh
XUMUYECKUM 3KCIIEPUMEHT.

3.Kpartkoe coaepxanue TuCUMIIUHBI

Mooyns 1. Xumusn s-snemenmos

[Toarpynmna nutus

OO01mas xapakTepucTHKa JIEMEHTOB, HAX0XICHHE B IPUPOJIe, IOTyYeHHE U CBOMCTBA, [ uapuibl,
OKCH/Ibl, TIEPOKCHUbI, HAANEPOKCHUIbI, XUMUYECKasl CBSI3b B 3TUX COEJUHEHMSX, UX CBOMCTBA.
['mapokcunpl, MX moidydeHue U cBoiicTBa. O0mas xapakrepucTtuka cosieil. [lonsarue 06 aMmuay-
HOM crioco0e noiydeHusi cojibl. OcoOeHHOCTH XuMuM JuTus. [IpuMeHeHrne MeTaiioB U UX Co-
CIMHEHU M.

[Toarpynmna Oepuius.

OO11ast XxapakTepUCTHKA 3JIEMEHTOB, HAX0XKJICHUE B IPUPO/IE, TOIYUYEeHUE U CBOMCTBA, [ uapu s,
OKCHU/IbI, TUIPOKCHUIBI, UX MOJyuyeHHue U cBoicTBa. OOIas XapakTepucTHUKa COJIeH, UX pacTBO-
PUMOCTb M TuApoiu3yeMocTb. OcoOeHHOCTH XUMMU Oepuiutusi. TOKCHYHOCTh coeTuHeHUH Oe-
pwinud. [[pumeHeHne MeTamuioB U UX COCTMHEHUN.

Mooyne 2. Xumusn p-snemenmos

OO0m1as XxapakTepuCTUKa JIEMEHTOB

1. Iloarpynmna 6opa

OO01as xapakTepUCTHKA 3JIEMEHTOB MOATPYIIbl 0opa. CpaBHEHHE CBOMCTB U PEaKIIMOHHOM CIIO-
COOHOCTH 3JIEMEHTOB MOTPYIIIIHI.

A. bop

OO0mras xapakTepucTuka 60pa u ero npupoansie coenuHenus. [lomydyenue u cpoiictBa 6opa. Co-
eAuHeHus: O0opa ¢ MeTajulaMH, UX MOJIyueHUE W CBOMCTBA. bopoBomopoibl, MX MOJMydyeHHE U
CBOMCTBA.

Bboporunpuasl MmeramioB. bopHelil aHruaApHUT 1 OOpHBIE KMCIOTHI, XUMHYECKasl CBSA3b, CTPOECHUE
MOJIEKYJ U cBOicTBa. ["anorenuapl Oopa, UX MOJIyuyeHHE U CBOMCTBA; TeTpadTopOOpHask KUCIIOTa,
noyrydeHue u cBoiictBa. Hutpuna 6opa. [Ipumenenue 6opa u €ro COeTMHEHHI.

b. Amtomunuit
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OOmast xapakTepuCTHKa IIOMUHUS, HAXOXKJCHUE B MPUPOJE, MOTydYeHue U cBoiicTBa. Okcun
QTIOMHUHHMS U €r0 CBOMCTBA. ['MIpOKCH] aMfOMHHMS, €ro0 MOJIYYEHHE UM CBOMCTBA, aIIOMHUHATBHI.
OO1mass xapakTepuCTHKa COJIeH alOMUHHUSA, MUX PacTBOPUMOCTb, Tuipoiu3. Ksacuel. I'mapun
AITIOMUHMS, ATFOMOTUPHIBI METAILIOB. [[pMeHeHne antOMUHNS U €70 COEUHEHU.

B. l'aymunmii, muaauit, Tammmi

OO61mas xapakTepucTHUKa, HAXOXKECHUE B IPUPOJIE, TOHITHE O MOTyYeHUH, CBOcTBa. OKCUIBI U
THIPOKCUIBI, WX TOodydeHue u cBoiictBa. OcobOenHoctn xumuu Tamwmus. CoenuHeHHs
A(IIDB(V). [IpumeHneHnue rajivs, WHIWS, TAUIAS U UX COCTUHCHUM.

2. lloarpynna yriepoaa

OO61mas xapakTepuCcTHKa 3JIEMEHTOB NoArpynnbl. OCOOEHHOCTH XUMUU YTIIepo/ia U KPEMHHSL.

A. Yruepon

OO0mmas xapakTepucTHKa, HaX0XKACHUE B MPUPOJE. AJUIOTPOIHbIE MOAUGUKALIUN YIIEpoaa, UX
XapakTepucTUKU. [loyueHne HCKyCCTBEHHBIX aaMa30B. AKTUBUPOBAHHBIN YroJib U €ro ajcopo-
[IMOHHBIE CBOMCTBA. YrierpaduroBsie MaTepuaibl. CoenuHeHus: BHeAPEHUsS rpagura. Xummude-
CKue cBoiicTBa yrieponaa. KapOumel, ux monyueHue W Kiaccu(uKanus; 3aBUCHMOCTb CBOWCTB
KapOHJIOB OT XapaKTepa XUMHUYECKO# cBsizu. Kucnopoinble coeAMHEHUs yTiepoa, MoIy4eHrue u
cBoiicTBa. docreH. MoueBrHa, ee MoTyYeHrne U CBOMCTBA. YTOoJIbHAs KUCIIoTa U ee conn. CTpoe-
HUe KapOOoHaT-HOHA.

CuHuIIbHAS KHUCIIOTA U €€ COJIM; UX IOJIyueHue U cBoicTBa. KoMIUIEKCHbIE COEIMHEHNUS, COAEP-
JKane quaHua-uoH. Poganuasl. [Ipumenenue yriepoaa u ero HEOpraHU4eCKUX COCIMHEHUM.

b. Kpemunii

OO0mmas xapakTepuCcTHKa, HaXOXKICHHE B MPUPOJE, MoyueHue, cBorncTBa. CHUIMKATBI U allFOMO-
cuiukaTsl. [loHATHE O pa3IMYHBIX TUIAX CUIMKATOB. [IpupoHBIE U UCKYCCTBEHHBIE LICOIUTHI.
KBapu, cBoiictBa u npumenenue. KapueBoe crekno. Cunukarens. PactBopumoe crekio. O6-
IIM€ CBEJCHHUS O CTPOEHMM, CBOMCTBAX M IOJYYEHHUH DPA3JIMYHBIX BHJIOB CTEKJIA U KEPAMUKH.
Bopopoausie coequHennst KpeMHHUS; MoJIy4eHue, cBoictBa. Hutpun kpemuus. ['ekcadropkpem-
HUEBas KUCJIOTA, MOJIy4YeHUE U cBOMCTBA. [I[pMeHeHre KpEMHUS U €r0 COCIMHEHUN.

B. Iloarpynna repmanus

OO0mias xapakTepHUCTHKA, HAXOXKJIEHHE B MPHUPOJIE, TOJydeHHE, CBOCTBA. Bogopoansie coenu-
HeHus repmanus. OKcuabl, UX B3aUMOJEHCTBHE C KUCIOTaMU U 1iejaodaMu. ['uapokcubl; rep-
maHatsl (ILIV), crannate! (ILIV), mmrom6ater (1LIV). Cynbduas u ux cpoiicrsa. Conu THo010-
BSHHOM KHcNOThl. O0IIasi XapakTepUCTUKa COJIeH 0JI0Ba M CBHUHIIA, UX PACTBOPUMOCTb U THIPO-
an3yeMocTsh. [IpuMeHeHne repManus, 0JI0Ba U CBUHIIA U UX COEITMHEHUH.

3. Iloarpynna a3ora

OO01ass xapaKTepUCTHKA 3JIEMEHTOB NoArpymnmbl. OTIu4Yre XUMUHM a30Ta OT XUMuu (¢ocdopa u
JIPYTHUX DJIEMEHTOB.

A. Azot

OO0mas xapakTepuCTHKa, HAXOXKJEHHE B MPUPOJE, MONTyUYeHHUEe, CBOMCTBA. XUMHUYECKas CBS3b B
MOJIEKYJI€ a30Ta U MPUYMHBI €r0 XUMHUECKOol nHepTHOCTH. [Ipo0iema cBsi3aHHOTO a30Ta U MyTH
€€ peIICHHUS.

Bonoponubie coenvHenus azota. AMMHMAK, XUMUYECKasl CBSI3b U CTPOEHUE MOJIEKYJIbI, MOJIyde-
HUEe U cBoicTBa. Kuakuii aMMuak kak pactBoputrenb. Colld aMMOHUS, UX CBOMCTBA. AMUBIL,
VMUl 1 HUTPUIBI, UX B3aMMOJECUCTBHE C BOAOU. [ MApOKCHIIaMHUH, CBOMCTBA U CTPOEHUE MOJIE-
KyJbl. ['uapasuH, ero CTpoeHue U CBOMCTBA.

A30THCTOBOJIOPOIHAS KUCIIOTA, CTPOCHUE U CBOWCTBA. A3UIbl METAIIJIOB.

Oxcuapl a3oTa, UX NOJyYEHUE XMMUYECKas CBS3b, CTPOGHUE M CBOWCTBA. BiMsHUE Ha OKpy-
KAIOIIYIO cpely BRIOPOCOB OKCHAA a30Ta. A30THCTasl KUCJIOTA, €€ CTPOEHUE, TIOJTy4YeHHE U CBOM-
ctBa. HUTpuTH M MX cBOMCTBA. A30THAsI KUCIIOTA, IOJIY4YEHHUE, CTPOEHUE, CBOICTBA, B3aUMOIEH-
CTBHE C MeTaJIaMu U HemeTaiutaMu. [lapckas Boaka. Hutpatel, ux TepMuyeckasl ycTOWYMBOCTb,
OKHUCJIUTEIbHAS AKTUBHOCTD. IIprMeHenune a30oTa u €ro COeAMHEHMH.

b. ®ocdop.
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OO0mrast xapakTepuCTHKa 3JIEMEHTa, HaX0XKJICHHE B MPHUPOJIE, OJIydeHue, cBoiictBa. KpacHslil u
oenbiii hochop. ocduH, ero nmoxydeHue U CBOMCTBA; XUMUYECKAs CBSI3b U CTPOCHHUE MOJIEKY-
761, Docuapl METAIIOB, UX MOJyYEHHE U CBOMCTBA.

Oxkcuapl docdopa (111, V); momydyenue, ctpoenue, cBoiictBa. @ochopHbIE KUCIOTHI, CITIOCOOBI UX
NOJIy4YeHHs1, CTpoeHue, cBoiictBa. Docdopucras u pochopHOBaTHCTAS KUCIOTH, X CBOMCTBA.
®dochutsl 1 ruoGoCchUTHI.

["anorenuasl pocdopa, morydeHue, CTpoeHue, CBOMCTBa, ruaponus. Okcoxmopua ocdopa.
[Tpumenenue docdopa u ero coequuenuid. TokcuaHOCTh Oemoro docdopa.

B. Mbiuibsik, cypbma, BACMYT.

OO01mas xapakTepuCTHKA 3JIEMEHTOB, HAX0XICHHUE B IIPUPOJIE, OJydyeHHE, CBOMCTBA. APCHH, €To
[I0JIyuYEHUE, CTPOEHUE, cBolicTBa. CoeIMHEHNUs MBIIIBSAKA U CypbMBI ¢ MeTaimamu. Kucnopoansie
COEIMHEHUS, X IMOJIyueHue U cBoicTBa. KUcmoThl Mblbsika u cypbMsbl. ['uaponus Bucmyra. ['a-
JIOTE€HU/IbI MBIIIbSKA, CYpbMBbl U BUCMYTA. [ nponu3 ranorenn1oB. Conu aHTUMOHWIA U BUCMY-
tuna. Cynbhuabl, UX OTHOLIEHUE K KHUCIOTaM U K pacTBOPY Cyibduaa aMMOHUA. THOKUCIOTHI U
ux coiu. [IppumeHeHre MbIIbsIKa, CYpbMbl U BUCMYTa U UX cOelMHEHUIN. TOKCHYHOCTh COelnHe-
HUU MBILIbSIKA U CYPbMBI.

4. Iloarpynia K1cIopoja.

OO61mas xapakTepuCcTHKa 3JIEMEHTOB.

A. Kucnopon

OO01mmas xapakTepuCTHKA 3JIEMEHTa, HAXOXKJIEHHE B MPUPOJIE, MOTYyYCHHE U CBOMCTBA. XUMUYe-
CKas CBSI3b B MoJIeKyse kuciopona. O30H, €ro rnojy4eHue, XuMUYecKasi CBsI3b B MOJIEKYJIE 030-
HAa, €r0 CBOMCTBA; 030H KaK OKUCIUTENb, O30HH 1Bl METAILIIOB.

Oxcuppl, X Kinaccuukanus, moiydeHne u cBoiicrsa. Boma. CtpoeHre MONEKYIbl U XHMUYe-
cKas cBs3b B Hell. KBasukpucrammueckas cTpykTypa Bojbl. CTpyKTypa baa. AHOManuu Gusn-
YECKUX CBOMCTB Bojabl. CTpoeHHE M CBOMCTBa KpucTauioruaparon. Ilepokcun Bomopozda, ero
MOJIy4YE€HUE U CTPOCHHUE MOJIEKYJbl. KHCIOTHBIE M OKUCIUTETFHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA
nepokcuja Bojgopoaa. Ilepoxkcuansie coenunenus. [Ilpumenenne KUciopoaa u ero COeAMHEHHM.
b. Cepa, cenen u Temnyp

OO6mias xapakTepucTUKa 3JIEMEHTOB, HAXOXK/JEHUE B MIPUPOJIE, MOTydYeHHEe, CBOMCTBA. AJUIOTPO-
niusi cepbl. CTpOSHHE MOJIEKYJIbI CEPHI.

BonoponHbie coenHeHusl 3J€MEHTOB; MOJyYeHUE, CTpPOEHUE MOJeKys, cBoicTBa. Cynbdusl,
METO/bI UX MOJIy4eHHs U cBoMcTBa. PacTBOpUMOCTh U ruapoin3 cyiabguaioB. OTHOIIEHUE CYIlb-
¢unos k kucinotam. [Honucynbdunael. CeneHuabl U TEUTYPUIBL.

KucnoponHble coenHeHusl Cephl, celeHa U Teulypa. J{MOKCHIBIL, X CTPOEHHUE, MOJIyYEHUE U
cBoiicTBa. BiusiHMe BBIOPOCOB THMOKCHAA Cepbl HA OKPYXAIOUIYI0 cpeny. TpHOKCUA cepsbl, ero
NOJIy4eHUe, CTPOCHHUE MOJIEKYJIbl, XUMUYECKasi CBsI3b U CBOMCTBA. Peaknuu mpucoeauHeHus c
y4acTHUEM TPUOKCHUA CEPBI.

Kucnopoaconepkaiume KUCIOTHI YEThIPEXBAJICHTHBIX CEPBbl, CE€JIeHa U TeJTypa, CocoObl MOoJy-
YEHUS] U CBOMCTBA, COJMU ATUX KHUCIOT. CONOCTaBI€HHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB ATUX KHUCJIOT U UX COJIEN.

CepHas KHCTIOTa, MOTYy4YE€HHUE, CTPOCHUE MOJIEKYJIbI, XUMHUYECKasl CBSI3b U CBOMCTBA. B3aumoeii-
CTBHME CEPHOM KHMCJOTHI ¢ METAJUIAaMU U HeMeTaJulaMu. BoiooTHUMaro1ee AeiicTBUE CepHON KH-
cinotel. ConM CepHOI KUCIIOTHI U UX CBOICTBa; KBacubl. [InpocepHas kucinora. TuocepHas Ku-
CJIOTa U THOCYAb(AT HATPUS; MOIyUYeHHE, CTPOCHHUE MOJIEKYJI U CBOHCTBa. HajcepHble KUCIIOTHI;
CTpOEHHE MOJIEKYJ, MOoIy4eHne U cBoiicTBa. CeneHoBasi U TETypoBasi KUCIOTHI, CTPOCHHUE MO-
JIEKYJI, IOJYy4YEHHUE U CBOICTBA.

CoennHeHus ¢ rajJoreHamMu; o0IIas XapaKTepUCTHKa, CTPOCHHUE MOJIEKYJI MOJIy4eHHE U CBOUCT-
Ba. XJIOPUCTHIN CyTb(YpUT U XJIOPUCTHIA THOHHII, UX TMOJTYYCHHE, CTPOSHUE MOJIEKYI M CBOMCT-
Ba. XJopcynb(oHOBasi KUCIIOTA; MMOJIy4€HHE, CTPOCHHUE MOJIEKYJIbI U CBOMCTBA. DTOPHUABI CEPHI,
XUMHYECKast CBS3b B 3THUX COCIMHEHMSIX U CBOMCTBaA. [IpuMeHeHue cepbl, ceneHa, Teulypa U ux
COCTUHEHUN.

5. Bogopon u noarpymnmna gpropa
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A. Bonopon

O mMecTe BOIOPOJIa B IEPHOIUUYECKON cUcTeMe 3ieMeHTOB. OO0Ias XxapakTepuCTHKa JIEMEHTa,
HaXO0XJECHUE B MPUPOJE, MoJIyueHue U cBoictBa. OpTo M mapaBonopoi. BoccranoBurenbHbIe
CBOICTBa aTOMapHOT0 U MOJIEKYJISIPHOTO BoAopoa. I'mapunsl u ux kiaccudpukanus. O0mas xa-
pakTepUCTHKa BOJOPOAHBIX COEAMHEHMN HeMeTauioB. IIpuMeHeHne BoJoposia U ero coeauHe-
HUU.

b. I'anorensr

OO61mas xapakTepucTUKa 3JIE€MEHTOB, HaX0XACHHUE B IIPUPO/Ie, OTyueHHe, cBolicTBa. Peakiinon-
Hasl CIIOCOOHOCTH TaJIOTeHOB. XMMHUYECKas CBsA3b B MoJieKynax. OcOOeHHOCTH XMMHUHU (TOpA.
B3aumopeiicTBue ¢ropa ¢ Bojoit u co menodamu. ropua kuciopoaa.

BopopoaHbie coemnHEHNs TaIOTEHOB, WX MOJIyYeHUE U CBOMCTBA. Accoluanus MoJieKya (GTopu-
ctoro Bojopona. Judropun kanus u Hatpus. BocctaHOBUTEIbHBIE CBOICTBA ralOreHBOOPOI-
HBIX KMCJIOT U UX COJIEH.

Oxkcupspl xs0pa, 6poma, iofa, UX MOIyYEHHUE, CTPOCHHE MOJIEKYN U cBoiicTBa. Cosll KUCIOPO-
CoJIepKalluX KHUCJIOT TaJlOT€HOB, UX IOJIy4YeHHE U cBoicTBa. CONMOCTaBIEHHME KHUCIOTHBIX U
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX CBOMCTB KHUCIOPOACOJAEPKAIINUX KHCIOT TaJIOT€HOB M HX
coJiell. MexXrayuiouiHble COEUHEHUS, TOIYy4eHNEe, CTPOCHUE MOJIEKYJ U cBolicTBa. [IpuMenenue
rajioreHOB U UX COECAUHEHUM.

6. briaropoanbie ra3bl

OO0mmas xapakTepucTUKa OJIarOPOJHBIX ra30B, HAXOXKJEHHE B MPUPOJIE, MOIyYEeHHE, CBOHCTBA.
OOBbsicHEeHHEe XMMHYECKOW WHEPTHOCTH 3JIeMeHTOB. KiaTpaTel GnaropomHbIX ra3oB. XuMHYe-
CKHE€ COCJIMHEHUSI KPUINITOHA U KCEHOHAa C (PTOPOM; CIIOCOOBI MOTYYEHUs, CTPOCHHE MOJEKYN U
cBoiicTBa. ['maponms ¢propunoB GiaropoaHbIXx razoB. KHcIopomHble COCTMHEHUS KCEHOHA, MX
noytydeHue u cBoiictBa. Kucnopozaconepxkaiine KUCIOThl KCEHOHA, KCEHAThl U MEPKCEHAThI; UX
NOJIydeHUEe U CBOWCTBA. J[pyrue coequHeHus 0aropoaHbix ra3oB. [IpuMeHnenue 01aropogHbIX
ra3oB U UX COECIMHEHUM.

Mooynw 3. Xumusn d-snemenmos

OO6mmas xapakTepucTuka d-3eMeHTOB, 0COOEHHOCTH UX XMMHUYECKUX CBOMCTB, 3aKOHOMEPHOCTH
MU3MEHEHHS CBOWCTB d-3JIEMEHTOB IO MepuojaaM u rpymmam. [loHsTHe 0 HeCTEXHOMETPHUYECKIX
COCIMHEHUSIX.

1. IToarpynna ckanaus

OO0mrast XapakTepUCTHKa 3JI€MEHTOB, HAXOXKAECHUE B MPUPOJIE, MOJydeHue, cBoiicTBa. CBoiicTBa
U CIIOCOOBI MOJIyYE€HHSI OCHOBHBIX THIIOB CO€AMHEHUN 3JIEMEHTOB MOATPYNIBbI cKaHausl. OKCHIbI
Y THAPOKCHUJIBI JIEMEHTOB U UX CBoOMcTBa. KoMIiekcHble coequHeHnit 3iemeHToB. Comnocrasie-
HUE CBOICTB 2JIEMEHTOB TJIaBHOM M moOouHOM noarpymni. [IpumeHenne ckanaus, UTTPUS JaHTa-
Ha ¥ UX COEUHEHUM.

2. lloarpynna TuraHa

OO0mrast XapakTepUCTHKa 3JEMEHTOB, HAXOKACHUE B MPHUPOJIE, NoTyyeHue, cpoictpa. CoenuHe-
HUS 3JIEMEHTOB C KHCJIOPOJOM M Trajlor€éHaMH, UX MoJjiyueHue u coicTBa. OO0Ias xapakrepu-
CTHMKa COJIe TUTaHa, IMPKOHUS U TaHUs, UX PaCTBOPUMOCTb M THApon3yeMocTb. Coiau THTa-
Huia. [IpumeneHre TuTaHa, TUPKOHUS U TaHUS U UX COETUHEHUH.

3. Iloarpynna Banagus

OO01as xapakTepuCcTHKa 3JIEMEHTOB, HaX0XKJIEHUE B MPUPOJIE, MOIy4YeHue, cBoiicTBa. Coennne-
HUS DJIEMEHTOB C KHMCIOpPOJIOM M TajlOT€HaMH, MX MOJIYYeHHE U CBOWCTBA, OKCUTAJIOTEHUMBI.
OO0mas xapakTepuCTHKa COCIMHEHWN BaHaaWs, HUOOWS W TaHTana. ComocTaBJICHUE CBOWMCTB
3JIEMEHTOB TJIaBHOW M M0O04HOM noarpynmn. [lpumenenue BaHausi, HHOOUS U TaHTaja M UX CO-
eIUHEHUN.

4. Tloarpymnmna xpoma

OO61mas xapakTepUCTHKA 3JIEMEHTOB, HaX0XKJIEHUE B IPUPOJIE, MTOJIydYeHHe, CBOMCTBA. OKCUIIBI U
runpokcuas! xpoma(11) u xpoma(111); ux nomydenue u cpoiicra. Conu xpoma(111), xpomoBsie
KBaclbl, XpOMHUTHI. KOMIUIEKCHBIE COETMHEHUS! TPEXBAJICHTHOI'O XpOMa. XPOMOBBIA aHTUAPUT U
XPOMOBBIE€ KHUCJIOTHI U UX CBOMCTBA. XpOMAThl U JUXPOMATHI, X MOJIYYEHHE U CBOMCTBA. XJ0-
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PHUCTBIM XpPOMUI U XJIOPXPOMOBAsi KUCJIOTA, UX IOJy4EHHE U CBOMCTBA. XpOMOBas CMECh U €€
OKHCJITEIbHBIE CBOUCTBA.

OOmast xapakTepUCTHKA COCIMHEHHA MONUOICHAa W BOJb(ppaMa, CpaBHEHHE HX CBOMCTB CO
CBOMCTBaMM coeiMHeHui xpoMma. [Ipumenenne xpoma, MonubIeHa 1 BoJIb(ppaMa U UX COEUHE-
HUM.

5. Iloarpynna maprasua

OO01as XxapakTepuCTHKa 3JIEMEHTOB, HAX0XKJIEHUE B MPUPOJE, MTOJIydyeHue, cBoiictBa. CoennHe-
Husa mapranna(l1), ux momydenue u cBoiictBa. Jlwokcua mapranma. Manranatei( V1), ux momy-
YeHUe U CBOWCTBA. llepMaHraHarsl, uX NOJIydeHHME M CBOMCTBA. MapraHioBas KMCJIOTa U Map-
raHuoBbIN aHruapua. OOLas xapakTepucTHKa COSMHEHUIN TeXHEeLHsl, PEHUsI U UX COIOCTaBJIe-
HUE CO CBOMCTBaMM coeIMHEHuN Mapranua. [IpumeHeHue mapraHiia, TEXHELMsS U PEHUS U UX
COCTUHEHUN.

6. CemelicTBO xenes3a

OO011ast XxapakTepUCTUKa XkKelle3a, KoOanbTa, HUKeIs, HaX0XKJIeHUE B IPUPOJIE, OJIydeHHe, CBOM-
ctBa. UyryH u ctanb. OKCHABI U THUAPOKCHUIBI 3JIEMEHTOB, X MOJy4YeHHE U cBoiicTBa. OOmas
XapakTepUCTHKa COJIeH »kene3a, KoOaabTa U HHUKEIs, UX PacTBOPUMOCTb M TI'MJIPOIHU3YEMOCTb.
KommiekcHble coemHeHus keme3a, kodansta 1 Hukels. @eppuThl U (heppartsl, UX MOTyICHUE U
cBoiicTBa. PepporeH. [Ipumenenue xenes3a, K06aabTa U HUKEIS U UX COCTUHEHUH.

7. IlnaTUHOBBIE METAJLIIBI.

OO011ast XapakTepuCTUKa JIEMEHTOB, HAXOXKACHUE B IPUPOJE, NToJTydeHue, cBoicTBa. O0mas xa-
paKkTepUCTUKA COETUHEHUH 3i1eMeHTOB. KoMIIEeKCHbIE COEIMHEHMS TUIaTUHOBBIX MeTaioB. Co-
IIOCTaBJICHUE CBOWCTB IIJIATMHOBBIX META/NIOB CO CBOMCTBAMH DJIEMEHTOB CEMEMCTBA JKEJe3a.
[TpumeHeHue pyTeHus, pous, NaJlaanus, OCMUsSL, UPUANS IJIATUHBI U UX COEAMHEHUH.

8. [loarpynmna meau

OO01as XxapakTepUCTUKA 3JIEMEHTOB, HaX0XKJIEHUE B IIPUPOJIE, [TOJIyYE€HUE, CBOMCTBA. OKCUIBI U
THJIPOKCUIBI MEH, cepedpa U 30J10Ta, UX MoJydeHHue U cBoiicTBa. OOmIas xapakTepucTHKa co-
JIeil 3JIEMEHTOB, UX PACTBOPUMOCThH U TUAPOIN3yeMOCTh. KoMIUIEKCHbIE COEIUHEHUS] MEU, Ce-
pebpa u 3010Ta. BricokoTemnepaTypHble CBEpXIIPOBOJHUKH, cojepxalue meas. Comocrasie-
HHE CBOMCTB 3JIEMEHTOB TJIaBHOU U 11000uHO# noarpynn 1 rpynmsl. [Ipumenenue menu, cepedpa
1 30JI0Ta U UX COEIUHEHUM.

9. lonrpynna urHKa

OO11ast xapakTepUCTHKA 3JIEMEHTOB, HAXOXKAECHUE B MPUPOJIE, OJTydeHue, cBoicTBa. OKCUAbI U
TUAPOKCUBI 3JIEMEHTOB, UX IOJNy4eHHE M cBoilcTBa. OOIIas XapakTepHUCTHUKa COJE LUHKa,
KaIMUs U PTYTH, UX PACTBOPUMOCTb U ruaposn3yemMocTb. OcHOBHBIE conu. CoeMHEHus pTy-
TU(1l), XuMHYecKasi CBA3b B 3TUX COeIMHEHUsX. KOMIUIEeKCHbIE COeMHEHUs LMHKA, KaJAMUs U
prytu. ConocraBieHUEe CBOWCTB 3JIEMEHTOB IJIaBHOM M moOouyHoi moarpynn 11 rpymmsl. Tok-
CUYHOCTb PTYTH, KaIMUsI M UX coeAruHeHul. [I[pumeHenne nMHka, KaaMusi, pTyTH U UX COEJIMHe-
HUM.

Mooynb 4. Xumusa f-anemenmos

OO6mras xapakrepuctuka f-aneMeHToB. JIaHTaHOU 1B, HAXO0XKJIEHHE B IPUPOJIE, TOJIyUYeHHE, CBOII-
ctBa. OKCUBI, TUAPOKCUBI U TaJOTEHUIbl TPEXBAJIEHTHBIX 3JIEMEHTOB M UX cBoicTBa. Obmas
XapaKTEepUCTHKA COJIEW JIAHTAaHOMJIOB, UX PAaCTBOPUMOCTb W THApOIM3yeMocTb. IIpumeHeHne
JIJAHTAHOUJOB U UX COCIUHEHUN.

CBolicTBa aKTUHOWJOB U MX COEJUHEHMI; COMOCTaBIEHHE CO CBOMCTBAMM JAHTAHOUAOB U HX
coenuHenuil. Topuii, okcun u ruapokcun tTopusi(IV), coequHenus ¢ rajoreHaMu U UX CBOWCTBA.
VYpaH, KUCIIOPOAHBIE COEIUHEHMS, TAJIOTEHUIBI M1 OKCUTaJIOT€HM/IbI; COJIM ypaHWIa, ypaHaTsl U
nuypaHatbl. [IyToHMI, KHCIOpOOHBIE COEAMHEHMSI, TaJOTe€HHAbl W OKcHUrajoreHuasl. Kowm-
IUIEKCHBIE COEJUHEHMS TOPHSI, ypaHa U IUTyTOHUs. [I[puMeHeHne akTHHOUI0B U X COEAMHEHUH.
4.00bEéM H3yyaeMol TUCUUILIHHBI

B 3aueTHEBIX B akanewm.

Bupl yue6HOI paboTh eIUHUIIAX gacax
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O01asi TPY10€MKOCTh THCIUIIJIMHBI 10 YYeOHOMY IJIaHY 50 180
AyIUTOPHBIE 3aHATHS: 0,79 28
Jlexmm (Jlek) 0,17 6

[Ipaktrueckue 3ausatus (113) 0,31 11

JlaGopaTtopusie 3ansatus (JI3) 0,31 11

CamocrositesibHas padora (CP): 3,96 143

CamocrosiTenbHOE U3YUYCHHE Pa3/IeTIOB JUCIIUILIMHBI 3,96 143
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ik3ameH (9)

AHHOTanus padoyeil nporpaMMsl JMcUMIIMHBI «Moae1upoBaHue XUMHKO-
TexHoJoruueckux npoueccon» (b1.B.0OJ1.11)
1.Iesab AMCUUILUIMHBI: TIOJIy4YE€HHE CTyeHTaMU-0aKkagaBpaMy 3HaHUI B 00J1aCTH KOMIIBIO-
TEPHOI'0 MOJEIMPOBAHUSA XUMUKO-TEXHOJIIOTHYECKUX IIPOLIECCOB C NIPUMEHEHUEM COBPEMEHHBIX
CHUCTEM KOMIbIOTepHON MareMatukH, B yactHocTd MATLAB u VBA, a Taxxxe npuobpereHue
UMM [IPAKTUYECKUX HABBIKOB pa3pabOTKH JaHHBIX KOMIIBIOTEPHBIX MOJEIEH C OJJHOBPEMEHHBIM
pelieHueM 3ajiay CTPYKTYPHOM U MapaMeTpUIeCKON MACHTH(UKALINH.

2. B pe3yabTaTe M3yyeHUs] JMCUUILIMHBI 00y4alOIIMICH N0 MporpamMMe 0akaJiaB-
puaTa JoJKeH: 00JaaaTh CIEAYIOUMMU KOMIIETEHIIUSIMU: CIIOCOOHOCTBIO OCYILECTBIATh TEX-
HOJIOTMYECKUI IIPOLIECC B COOTBETCTBUM C PETTIAMEHTOM U HUCIIOJIb30BaTh TEXHUUYECKUE CPEICTBA
JUISL U3MEPEHUsI OCHOBHBIX IapaMeTpOB OMOTEXHOJIOIMYECKHUX IPOLIECCOB, CBOWCTB CBHIPbS U
npoaykuuu (I1K-1); BiageHHeM MJIaHUPOBAHUS IKCHEPUMEHTA, OOPAOOTKU M IPEACTABICHHS
noiy4eHHbIX pe3ynbTatoB (I1K-10); roTOBHOCTBIO HCIIONIB30BaTh COBPEMEHHbBIE HWH(OpPMAIMOH-
Hbl€ TEXHOJIOTUM B CBOEW NpodeccuoHanbHOM 061acTy, B TOM 4ucie 0a3bl JaHHBIX M HaKeThl
npukiaaabix nporpamm (IK-11);
3namy: METOABl MOCTPOCHMSI SMIUPUYECKUX (BEPOATHOCTHO-CTATUCTUYECKUX) U (PU3HKO-
XUMHUYECKHUX (TEOPETUYECKUX) MOJIETEH XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB; METOAbl UCH-
TU(UKAMY MAaTEMAaTHYECKUX ONMMCAHUN TEXHOJIOIMYECKHX IPOLIECCOB HA OCHOBE IKCIHEPUMEH-
TaJbHBIX JJAHHBIX; METO/IbI ONITUMHU3ALIMY XUMUKO-TEXHOJOTUYECKUX IIPOLIECCOB C IPUMEHEHUEM
SMIMPUYECKUX U/WIH (PU3NKO-XUMHUECKUX MOJeIeH;

Ymemyu: nprMeHATh U3BECTHBIE METO/BI BBIYACINUTEIBHONM MaTEMAaTUKN U MAaTEMaTUYECKOM CTa-
TUCTHUKHM JUI PELIeHUs KOHKPETHBIX 3a]lau pacyera, MOACIUPOBAHUS, UACHTU(PHUKAIIUKA U ONTH-
MHU3aLUH [IPU UCCIEA0BAHUY, TPOCKTUPOBAHUH U YIIPABICHUH IIPOLECCAMHA XUMHYECKOW TEXHO-
JIOTUH, a TaKXe YMETb HCIIOJIb30BATh B CBOEH MPAKTUYECKON AEATEIBHOCTH ISl JTOCTHKEHUS
ITHUX LIeJIEH NU3BECTHBIE IMAKETHI PUKIIAIHBIX IPOTPaMM.

Brademwv: MeTonamMu MaTeMaTH4eCKON CTATHCTUKU JJIsi 00paOOTKM PEe3ysbTaTOB aKTHBHBIX U
MACCUBHBIX SKCIIEPUMEHTOB, a TAK)K€ METOJAAMU BBIYUCIUTEIBHON MaTeMaTHKHU JUIsl pa3paboTKu
U pealn3alyi Ha KOMIIbIOTEPAX AIFTOPUTMOB MOJEIUPOBAHMS, UICHTU(UKALIMN U ONTUMU3ALUU
XUMHUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB;

3.Kpartkoe cogepxxanue JuCHMIIHHBI

3.1.  OcHnoguble  npuHyunvl  KOMNLIOMEPHO20  MOOENUPOBAHUA  XUMUKO-
mexnonozuueckux npoyeccoe (XTII). MaremaTHueckue 3MIUpUYECKHEe U MaTeMaTHuecKue Gpu-
3UKO-XMMHUYECKUE MOJIEIIN U KOMIIBIOTEPHOE MOJEIUPOBAHUE. J[€TepPMUHUPOBAHHBIE U BEPOAT-
HOCTHBIE MaTeMaTU4eCKue Moaenu. Il pumenenne MeTog0I0ru CUCTEMHOTO aHaIU3a U1 pellie-
HUA 33Ja4 MOJENHpoBaHus. [IpuMeHeHne npuHIMNA «YEPHOTO SIIIMKa» MPU MAaTEMaTUYECKOM
MOJICIUPOBAaHUH. ABTOMaTH3MPOBAHHBIE CUCTEMBI MPUKIAAHON nHpopMmaTuku. Mepapxuueckas
CTPYKTypa XMMHUYECKHX MPOU3BOJCTB U UX MaTeMaTHYECKUX Mojeneu. IIpumenenne koMmbro-
TEPHBIX MOJEJIEH XMMHYECKHMX IPOLECCOB JJs aHalIW3a, ONTUMHU3AlUMU U CHUHTE3a XMMHKO-
TEXHOJIOTMYECKUX cUCTeEM. OCHOBHBIE NPUEMBI MATEMATHYECKOTO MOJAEIUPOBAHUS: AMIIMPUYE-
CKUH, CTPYKTYpHBIH ((PU3HKO-XMMUYECKUI) 1 KOMOMHUPOBaHHBIN (Teopernueckuit). [Toctpoe-
HUE€ CTaTMYECKUX M TMHAMMYECKUX Mozenel. Pemenue npsamsix 3aaad. [IpoexkTHsli 1 moBepou-
HBII (OLIEHOYHBII) pacueT mpoueccoB. Pemenue oOpaTHbIX 3a1ad. [lapamerpuyeckas U CTpyK-
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TypHast HISHTH(PUKALIKA MaTeMaTHYECKUX MOJIeNiell. Y CTaHOBJICHHE aJIeKBATHOCTH MaTeMaTHye-
ckux mozenei. CtpaTerusi IpOBEIECHUs PACUETHBIX MCCIECIOBAaHUN U KOMIIBIOTEPHOTO MOJEIIH-
POBaHMUsI peaJIbHBIX ITPOLIECCOB.

3.2.Ilocmpoenue mnupuueckux mooenei:

(dbopMynHupoBKa 3a7aun anmpOKCHUMAIINHN JaHHBIX JJIS1 ONUCAHUS SKCIIEPUMEHTABHBIX 3aBU-
CUMOCTEH M MOJIYYEHHS SMIUPUUECKUX MOJIETEeH IpoLeccoB. Buibpl kpurepreB annpoKCUMaLUH.
Kpurepuit MeTona HauMEeHbIINMX KBAApPaTOB. PelleHne 3a1aun annpoKCUMAIMy I HEJIUHEH-
HBIX U JIUHEHHBIX MO MapameTpaM mozenei. MatpuuHas GopMynupoBKa 3aaydl alnlpoKcUMa-
UU. AHAIUTUYECKUI U aIrOPUTMHUUYECKUN MTOAXO0/bI Ui PELICHMsI 3aJa4l anlpOKCUMAIUK AJIs
JMHENHBIX U JUHEAPU30BaHHBIX MOJEJIEN METOIOM HAMMEHBIINX KBAPaTOB;

- 3aKOH HOPMAJIbHOTO paclpeAeyeHusl ISl BEKTOPHBIX CIIyYallHBIX BEJIMYUHBI U OIPENEICHHE
UX YHUCIIOBBIX XapaKTEpPUCTUK. MaTeMaTnyeckoe OXUJAaHUE U JUCHEPCUs I BEKTOPHBIX CIIy-
YaiHBIX BEJIWYUH. J{MCIIEPCUOHHBIN U KOPPEIALMOHHBIN aHanu3. [lonsaTus nucnepcuu Bocupo-
M3BOJUMOCTH U aJICKBATHOCTH, a TaK)Ke OCTaTOYHOM aucrepcuu. OmnpeneneHue BbIOOPOUHBIX
KOX((HUITMEHTOB KOppeIsiiuy U Kod()PHIMeHTa MHOKECTBEHHOU Koppensiuu. CTaTUCTHYECKUN
MOJIXO/JI K OTIPEAENICHUIO OIIMOO0K U MOTPEIIHOCTEN B AKCIIEPUMEHTAIIBHBIX TOUKaX U3MEPEHUH;

- PErpecCUOHHBIN U KOPPEISLMOHHBIN aHAIN3 JJIsl IOCTPOEHUS SMIIMPUUECKUX MOJIENel Ha Oc-
HOBE JJAaHHBIX MACCUBHOrO 3KcrepuMeHTa. [lonsaTus ¢pynkuuu oTkianka u ¢pakropoB. OCHOBHbBIE
JIOTIYILIEHHS PETPECCUOHHOTO M KOPPEILIMOHHOrO0 aHanu3a. Kpurepuu npoBepku 0JHOPOIHOCTH
mucnepcuil. Beibop Buaa ypaBHEHUI perpeccuu, a Takke ornpeaeneHue Kod(h(UIUEeHTOB per-
peccuM U MX 3HAYUMOCTHU C HCHojib30BaHUeM Kputepus CtbrofeHrta. [Ipouenypa uckitoueHus
He3HaYnMbIX Kod(hduuuentos perpeccun. OmnpeneneHue aJeKBaTHOCTH PETPECCUOHHBIX MOjie-
Jey ¢ noMmoueto kpurepus duiepa;

- OCHOBHBIE TOJIOKEHUSI TEOPUH TIIAHUPOBaHUs SKcriepuMeHTOB (I): monHbIi (hakTOpHBIN dKCITe-
pumenT (IID3D) u obpabotka ero pe3ynbraroB. ONTUMAaNIbHBIE CBOMCTBA MAaTPHIIbI IIJIaHUPOBA-
HUSL ¥ CBOMCTBO OpTOrOHaJNbHOCTH. Onpenenenue KodQpGUIUEHTOB MOIENeH, UX 3HAYUMOCTU U
IPOBEpPKa aJCKBAaTHOCTH ypaBHEHHs perpeccud. CBOWCTBO pOTATaOEIbHOCTH TOJIHOTO (aKTop-
HOT'O SKCIIEpPUMEHTA;

- OCHOBHBIEC TOJIOKEHUSI TEOpuHU IIaHupoBaHUs sKcrepuMeHTOB (II): opToroHanbpHbI 1EH-
TpanbHblii koMno3umonHbli wian (OLIKII) skcnepumeHTOB UM 00paboTKa €ro pe3ysabTaToB.
ObecnieueHre OpTOrOHAIbHOCTH MaTpPHULbl IUTAHUPOBAHMS U ONIPEJEIICHNE BEJIMYMHBI 3BE€3/IHOTO
wieva. Onpenenenue KO3QGUIMEHTOB MOJENHN, UX 3HAYHMOCTH U OLIEHKa aJeKBaTHOCTU YypaB-
HEHUs perpeccuu. PacueTHoe BbIUMCICHHE KOOPIUHAT TOUKH ONTUMYMa (3KCTpEMyMa);

- ONTUMM3ALUS SKCIIEPUMEHTAIBHBIX UCCIIEN0BaHUI ¢ MPUMEHEHHEM MeToja bokca-BunbscoHa.
OcHOBHBIE TOAXO0/IbI K ONTUMHU3ALUHU SKCIIEPUMEHTAIbHBIX UCCIIEJOBAaHUN. DKCIIEpUMEHTAIbHO-
cratucTruueckuit meron. Ctparerus JBH)KEHUS K ONTUMYMY LieleBod (GyHKIMU (QYHKIHMU OT-
KJIMKA) TPaJJUEHTHBIM MeT0/10M. KpuTepuu JOCTHKEHUS «I10YTH CTallMOHApHOM o0nacTu» U Me-
TOJIbl YTOUHEHHMSI MTOJIOKEHHSI ONITUMAJIBHOM TOUKHU B (PAKTOPHOM IPOCTPAHCTBE.

3.3. lTocmpoenue husuxo-xumuueckux mooeneii:

- 3TaIlbl MaTEMAaTUYECKOro MoaenupoBanus. @opMynrpoBKa runores, IOCTPOEHUE MaTeMaTHY e-
CKOT'0 OMMCaHHusd, pa3paboTKa MOJEIHUPYIOIIEro aJropuTMa, MPOBEpKa aAeKBaTHOCTU MOJAEIU U
UJCHTUPUKAIMS UX TApaMETPOB, PACUETHBIEC UCCIET0BaHNS (BBIYMCIUTEIbHBIN SKCIIEPUMEHT);

- COCTaBJICHHE CHCTEM YpaBHEHHMH MAaTEMaTHYECKOIO ONMUCAHUS MPOLECCOB U pa3paboTKa (BbI-
00p) AITOPUTMOB HX peIIeHUs. BIIoUHBIA TPUHIHIT TOCTPOEHUS CTPYKTYPHBIX MaTEMAaTUYECKUX
Mojieneit. O6001IeHHOe ONKMCcaHue JABMKEHHUSI TOTOKOB (a3 B almaparax ¢ MOMOIIBI0 THAPOJIH-
HAaMHUYECKUX MOJEJIEH, YUUTHIBAIOLINX COCPENOTOUEHHBIE U PACIIPEIECTICHHBIE HCTOUHUKH BeEllle-
CTBa U HEPruu (TEIUIoThl). JIoKanbHble MHTEHCUBHOCTH MCTOYHUKOB BEIIECTBA U TEIUIOTHI B 11O-
TOKaX, COOTBETCTBYIOIINE PA3IMUHBIM (PU3HKO-XMMUYECKUX MporieccaM. OCHOBHBIE THIIBI ypaB-
HEHUIl MaTeMaTH4eCKOro ONMHUCAaHUs XUMUKO-TEXHOJIOTMYECKUX MPOLECCOB — KOHEYHbIE, OOBIK-
HOBeHHBIE AU depeHnnanbubie U nudpdepeHanbHble YPaBHEHUS B YaCTHBIX IPOU3BOIHBIX;

- MaTeMaTU4YeCcKoe MOJEIMPOBAHNE CTAMOHAPHBIX U JUHAMHYECKUX PEXUMOB THIPABINYECKUX
IPOIIECCOB B TPYOOIIPOBOIHBIX CHCTEMaX, IJ00abHbIE U IE€KOMIIO3UIIMOHHbBIE METO/Ibl PEIICHUS
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CUCTEM HEJIMHEIHBIX YPABHEHUI, a TAK)KE SIBHBIE U HESBHBIE METObl YHCIEHHOTO PEIICHUS CHC-
TeM OOBIKHOBEHHBIX AuddepeHnmanbHbIX ypaBHeHu. CocTaBleHHE ypaBHEHUN MaTeMmaTHue-
cKoro omucanus nporecca. [loctpoenue nHPOPMAIMOHHBIX MATPHUIl MATEMAaTHUYECKUX MOJIEIeH
JUIsl BbIOOpa OOIIEero ajJropuTMa pelieHus — MOJAEIHpYollero anropurma. Peanuzanus anro-
PUTMOB PELICHUS HEIMHEHHBIX M OOBIKHOBEHHBIX MU(EepeHINaIbHBIX YpaBHeHUH. Onucanue
crauMoHapHbIX pexxuMoB XTIl ¢ npuMeHEeHMEM CUCTEM JIMHEWHBIX U HEJIMHEHWHBIX YpaBHEHUM.
Wrepanuonnsle alroputMsl perieHus. [IpuMeHeHne MeTon0B NpoCThIX Urepauuid U HeroToHa-
Padcona ans nonydenus pemenus. [Ipobnema cxogumocTu mpoiecca pemeHus. JleKoMno3uu-
OHHBIA METOJ PEIICHUS CIOXKHBIX CHCTEM KOHEYHbIX YypaBHeHuil. IlocTpoeHue uH-
dbopMarmOHHON MaTpUIlBl UL BHIOOpA ONTUMAIBHOIO alIropuTMa peuieHus 3aaayu. [lonstue
KECTKOCTH cucTeM auddepeHInanbHbIX ypaBHEHUN U KPUTEPUH )KECTKOCTU. SIBHBIE (OBICTpHIC)
U HesBHBbIC (MEIJICHHBIC) METObI pelieHus. MeToapl nepBoro (Meroa Duiepa), BToporo ( Mo-
TUGHUIMPOBaHHBIE METOIbI Ditniepa) u ueTBepToro nopsiaka ( meron Pynre-Kyrra). Ouenka Tou-
HOCTHU METOJIOB — OIIMOOK yceueHus. [lepexonHple OmMOKM U OMIMOKU OKPYIJICHUS MpPU YHC-
JICHHOM MHTETpUPOBaHUM TU(PepeHaIbHbIX ypaBHeHHH. CriocoObl 00ecrieueHst CXOAMMOCTH
pemieHus 3ana4yn. [IlpuMeHeHne HEsIBHBIX METOJIOB AJISl PEIICHUs KECTKUX cucteM nuddepeHiu-
albHBIX ypaBHEHMI. OnpeneneHus mara HHTErpUPOBaHUS UTEPALlMOHHBIM METo10M. MeTo0B
Kpanka-Hukonbcona (MeTon Tpaneuui);

- MaTEMAaTUYECKOE MOJICIUPOBAHUE CTAL[MOHAPHBIX PEKMMOB IIPOLIECCOB TEIUIONEPEIAauH B IJ1a-
CTUHYATHIX W 3MEEBUKOBBIX TEIJIOOOMEHHHMKaX. MareMaTudeckoe OMHucaHue MpPOIeccoB C MpH-
MEHEHHEM MOJIeNIel UJ1ealbHOI0 CMELIEHMs U BhITeCHEHUs. BbIOop U rpaduueckoe npeacrasiie-
HUE alIropuTMoB perieHus. [I[puMeHenre cranIapTHbIX METOJI0B BBIUUCIUTEIBHON MAaTEMATHKU
JUISl pEeIlIeHus 3a/]1a4;

- MaTeMaTU4YEeCKOE MOJICTMPOBAHUE CTAMOHAPHBIX PEXKHMMOB IMPOLECCOB TEIUIONEpeaaud B
OPSMOTOYHBIX M MPOTHBOTOYHBIX TPYOUATHIX TEINIOOOMEHHHKOB, pelieHue 3amaun Komm u
KpaeBoil 3a/1a4l MpU UHTETPUPOBAHUU CHUCTEM OOBIKHOBEHHBIX AU epeHIInanbHbIX YpaBHEHUH.
MaremaThueckoe OIMCaHUE IPOLECCOB C NPUMEHEHHEM MOJIEIEH H/I€aJbHOTO BBITECHEHMS.
Pewenune 3anaun Komwm u kpaeBoil 3amauun. IIpencraBneHue alropuTMoB BBIYMCICHHN B BHJIE
MH(OPMALlMOHHON MAaTpHIbl CUCTEMbl YpPaBHEHHUH MaTEMAaTUYECKOrO OMHCAHMsI U OJOK-CXeM
pacuetoB. Matemaruueckoe onucanue XTIl ¢ mpuMeHeHHeM cucTeM OOBIKHOBEHHBIX Au(de-
peHIMAIbHBIX ypaBHeHUH. Onucanne o0bEKTOB ¢ pacHpeeIEHHBIMU B IIPOCTPAHCTBE MapameT-
pamu. PopMyJIMPOBKa HAYaIbHBIX M KPAaeBbIX YCIOBUH 3a7ad pemeHus. YUCIeHHbIH aaropuTM
1-ro nopsaka nns pemenus 3aaauu Komu. Metog «npucTpenku» Ais peleHus KpaeBon 3a1auu;
- MaTEMATUYECKOE MOJIETUPOBAHNE CTALIMOHAPHBIX PEXKUMOB IIPOLIECCOB B PEAKTOpAX C MEIIAJI-
Koi. OnucaHne MUKPOKMHETHYECKUX 3aKOHOMEPHOCTEW MPOTEKaHUs MPOU3BOJIBHBIX CIOKHBIX
XUMHUYECKHX PEaKIMi B )KUAKOH (aze 1Jii MHOTOKOMIOHEHTHBIX cucTeM. OnpeseneHue Kioye-
BbIX KOMIIOHEHTOB CJIO’KHBIX XUMUYECKUX PEaKLUi C MPUMEHEHUEM METOJ0B JIMHEHHOH anreo-
pBl - PAaHTOB MaTPHIl CTEXHOMETPUUYECKHX KOA(PPUIIMEHTOB peakuuu. MaremaTnyeckoe ornuca-
HUE PEAaKTOPHOTO Tpolecca ¢ pyOanIkon i MTPOU3BOJIBHOW CXEMbl IPOTEKAHUS XUMUUYECKON
peakuuu. BbIOOp anropuTMOB pelIeHus 3a/aud ¢ MPUMEHEHUEM HMH(MOPMAIMOHHOW MaTpHIIbI
CUCTEMBbI YpaBHEHHI MaTeMaTHUECKOIO OMKCAHUS U MPEICTaBICHHs arOpUTMa pELIeHHs ¢ Mo-
MOIIIbI0 OJOK-CXEMBI pacyeTa Mpolecca;

- MaTeMaTUYeCKOe MOJIEIMPOBAHNE HECTAIIMOHAPHBIX PEXHMOB IPOIECCOB B PEaKTOpax C Me-
mrankoi. MareMmarndeckasl OCTAaHOBKA 334y Ul pEaklUu C MPOU3BOJIBHOM CTEXHOMETpHYE-
ckor cxemoil. @opmynupoBka 3anaun Komm — 3a1aun ¢ HadaJIbHBIMM YCIOBUSMH. PasHOCTHOE
IpEeJCTaBICHUE CHCTEMbl OOBIKHOBEHHBIX AupdepeHlnanbublx ypaBHeHUH. IlocTtpoenue uH-
dbopMarMOHHONW MaTpHIIbI JJI1 BRIOOpa ayiroputMa pemeHus. ['padudeckoe mpeacTaBieHne ai-
TOpUTMA peIIeHUs B BUJIE OJOK-CXEMbI pacyeTa;

- MaTeMaTUYeCKOe MOJIETMPOBAaHUE CTAIMOHAPHBIX PEXKUMOB B TPYOUaThIX peaKTOpax ¢ MPSIMO-
TOYHBIM Y IIPOTUBOTOYHBIM JIBUJKEHUEM TEIUIOHOCUTENEeH. MaTemaTnueckas oCcTaHOBKaA 3a7aun
JUISL PEAKLIUH ¢ KOHKPETHOM CTeEXHOMeTprudeckoi cxemon. @opmynupoBka 3aaaun Komm — 3ana-
4M C Ha4aJIbHBIMU YCJIOBUSAMH U KPAaeBOM 3a7jaun — 3aJ1a4M C KpaeBbIMU yCJIOBUSIMU. PasHOCTHOE
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NpEeCTaBICHUE CUCTEM OOBIKHOBEHHBIX Au(depeHnnanbubix ypaBHeHuil. [loctpoenue undop-
MAallMOHHBIX MaTpPHUILl AJs BbIOOpa anropuTMoB pemeHus. I'paduueckoe npencTaBieHHE anro-
PUTMOB peIIeHUs B BUJIE OJIOK-CXEMBI PacyeTa;

- MaTeMaTU4YeCKOEe MOJAEIUPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B TPYOUaThIX peak-
TOpax M YMCIICHHBIC aJTOPUTMBI JUCKPETH3AlMU JUIs peuieHus cucteMm auddepeHnnambHbIx
YPaBHEHHH C YaCTHBIMH NPOM3BOAHBIMU. MareMaTndeckas IOCTaHOBKA 33Ja4d [UIsl PEAaKLUU C
KOHKPETHOH CTEXHOMETPUYECKOU cXeMou. POpMynMpOBKa HAYaJIbHBIX U IPAHUYHBIX YCIOBUMU.
Juddepenumanbable ypaBHEHHUs B YACTHBIX IPOM3BOJHBIX - 3JUIMITHYECKOr0, apabosinyecKo-
r0 U TUNEPOOIMYECKOTO THIIOB. AJITOPUTMBI PEUICHUsT YpaBHEHUH mapabonnyeckoro tuma. Ma-
TEMaTU4ECKass MOJEJb XUMHUYECKOTO IPEBPAIICHUsS B W30TEPMUYECKUX YCIOBHAX Ul HECTa-
LIMOHAPHOTO IIpoliecca B TpyOUaThIX ammaparax ¢ y4yeToOM IIPOJOJBHOrO MEPEMEIINBAHUSA U C
IPUMEHEHHEM OAHONapameTpuueckoi auddy3noHHON MOJEnu Ui ONMCAHUs TUAPOIUHAMUYE-
CKOM OOCTAaHOBKH B PEaKIMOHHOM IOTOKE. AJNTOPUTMBI PEUICHUS B BHJE CHCTEM HEITMHEWHBIX
YPaBHEHMH, a TakkKe OOBIKHOBEHHBIX AM(pdepeHnanbHbIX ypaBHEHUH EPBOrO U BTOPOIo IO-
PSAAKOB;

- MaTeMaTU4eCKOe MOJEIUPOBAHUE CTALMOHAPHBIX PEXHMMOB IIPOLIECCOB HENPEPBIBHON MHOIO-
KOMIIOHEHTHOH pekThuduKanuu 1 abcopOuuu. Maremarnyeckoe onucaHue Nporecca MHOIOKOM-
IOHEHTHOHN peKkTU(UKAIMK B TapeiabuaToi KoJIOHHE. MoaenupoBanue (pa3oBOro paBHOBECUS U
Ipolecca Macconepeaud Ha TapeikaXx B MHOIOKOMIIOHEHTHBIX CHCTEMaX. YUeT TEIIOBBIX Oa-
JIAHCOB Ha Tapelskax MpH MOJETUPOBAHUHU Ipoliecca B peKTU(PHUKALIMOHHON KosloHHE. [lexoMIto-
3WIMOHHBIA alTrOPUTM pacyera mpolecca peKTu(UKaui B KOJOHHOM ammapare. Maremarnde-
CKO€ ONMCaHUE MPoLecca MHOTOKOMIIOHEHTHOM abcopOLnu B HacaJ0uHON KoJIoHHE. Mozaenupo-
BaHUE Ipoliecca MHOTOKOMIIOHEHTHOW Macconepeaur B CEKIUAX HACaJ0YHON KOJIOHHBI. AJro-
PUTM pelleHHs] KpaeBoi 3aiaun Aas MOJECIMPOBaHUs mpolecca abcopOuuMy B HACAAOYHOM KO-
JIOHHE.

3.4. OcHogvl onmumu3zayuu XumMuKo-mexHoa02udeckux npoueccos:

- pelieHue 3a/1a4 ONTUMU3ALUN ¢ TEPMOAMHAMUYECKUMHU, TEXHOJIOTMYECKUMHU, IKOHOMUYECKU-
MU, TEXHUKO-DKOHOMUYECKMMH M 3KOJOTMYECKMMHM KPUTEPUSAMHU ONTUMaIbHOCTU. OnTHMalb-
Hbele pecypcocOeperaromue XTII. Beibop kpurepreB ONTHMAIbHOCTH (LENEBBIX (DYHKIHI).
DopMyJIMpOBKa MHOTOKPUTEPUAIbHON 3a1aun ontuMu3auu. OCOOEHHOCTH PELIeHUs] ONTUMHU-
3anMoHHBIX 3a1a4 XTIl npu HalIWYMM HECKOJIBKUX KPUTEPHUEB ONTHUMAJIbHOCTH, OBPa)KHOM Xa-
pakTepe 1el1eBol (pYHKIUU U HAIMYUK OTpaHUYeHui 1-ro u 2-ro poja;

- QJITOPUTMBI OJHOMEPHONM M MHOTOMEPHOW ONTHMM3aLMU. MeTOAbl CKAaHUPOBAHUs, JIOKAIU3a-
IIUHM SKCTPEMYMA, 30JI0TOro ceueHus U ynuces OuOoHa4YM B Cilyyae OJHOMEPHOU ONTHUMH3ALMH.
MeTo/1b1 MHOTOMEPHOM ONTUMM3AIMK HYJIEBOT0, IEPBOIO M BTOPOro MopsiaikoB. CUMIIIIEKCHBIE,
cilyyaiiHble M IpaJIMEHTHBIE METOIbl MHOTOMEPHOM onTuMu3anuu. Metoa mrpadHbIX GyHKIIHH.
3.5. 3akimo4eHue:

- IpuMeHeHne KoMmnbroTepHbIX Mozenel XTIl npu npoekTHpoBaHNN XUMUYECKUX IPOU3BOICTB
— B CAIIP. 3agaun cuctem aBromarusupoBaHHoro npoektupoBanus (CAIIP) u ctpykrypa cuc-
TE€M KOMIIBIOTEPHOTO NpoeKkTHpoBaHus. MHopManmoHHOe M MaTeMaTudyeckoe oOecredeHHe
CAIIP. ABTOMaTM3MpOBaHHOE MPOEKTHUPOBAHUE C NPUMEHEHHEM KOMIIBIOTEPHBIX MOjeei
XTII;

- IpUMEHeHne KoMnbploTepHbIX Moaene XTIl npu ynpaBiaeHUN TEXHOJIOTHMYECKMMH MpoLecca-
mu — B ACYTII. KomnsrorepHoe moaenupoBanue XTII B pexume peanpsHoro spemenu. Cucre-
MBI IPSAMOTO HHU(POBOro (KOMIBIOTEPHOT0) YIIPAaBIEHUS TEXHOJIOTHYECKUMU mporeccamu. Oco-
OeHHOCTH peanu3anu KommbloTepHbIX Mozenei XTIl B aBTOMaTH3MPOBaHHBIX CHCTEMax
yrIpaBieHus TexHojgornueckumu nporeccamu (ACYTII).

4.00b€M yueOHOi TUCIUIIIHHBI

B 3aueTHEBIX B akanewm.
Bunsl yueOHoI paboThI €AUHHLIAX Yacax
OO6mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108
AyJAUTOpPHBIE 3aHATHS: 0,33 12
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Jlexmm (Jlek) 0,22 8

JlaGopatopusbie 3anstus (I13) 0,11 4

CamocrositesibHas padora (CP): 2,56 92

CamocTosiTeIbHOE U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 2,56 92
Buj KoHTpoJIsA: 3a4eT / IK3aMeH 3auver (4)

AHHOTanus padoyeil NPOrpaMMbl M CUHUILIMHBI «/[0N0THUTE/IbLHBIE I1aBbI AHAJTUTHYe-
ckoit xumum» (51.B.0O1.12)

1.leap TMCHMMIMHBI — OOECIICUUTH MOJHBIH 00BEM COBPEMEHHBIX 3HAHHMA, YMEHUH U
HaBBIKOB 10 OCHOBHBIM IpymnaM (PU3MKO-XMMHUYECKUX METOJOB aHaju3a, Haubosee LIMPOKO
IPUMEHSIEMBIX B MPOMBIIIICHHOCTH U MCCIIEI0BATEIbCKONW padoTe, a TakKe KOMIICTCHIUH, He-
00XOAMMBIX XUMHKaM-TE€XHOJIOTaM BCEX CHELMAIbHOCTEH IS PelCHUs] KOHKPETHBIX 33134 XU-
MHUYECKOI0 aHAJIU3A.

2. B pe3yibTaTre M3ydyeHUs AUCHHUIUIMHBI 00y4alolUIuiicsi M0 mporpamMme OakaJiaB-
pHaTa JoJKeH: 00Ja7aTh CIEAYIOIMMU KOMIIETEHIUSAMU: BIIAJCHUEM INIAHUPOBAHUS JKCIIe-
prMeHTa, 00pabOTKH U MPEICTaBICHUs MOTydYeHHBIX pe3yiapTaTtoB (ITK-10);

Ilonumams u 3Hamv: OCHOBHBIE TOHATUS M METOJAbI (PM3UKO-XMMHYECKHX METOIOB aHAIN3a,
TEOPHI0 (PU3UKO-XMMHUYECKMX METOJIOB aHAJIN3a, IPUHIUIIBI Pa0OThI OCHOBHBIX IPUOOPOB B (u-
3UKO-XMMHYECKUX METOJAX;
Ymems: npumeHaTs npuoOpeTeHHbIE MPAKTUYECKUE HABBIKU B MPOPECCHOHATIBHOMN /EATENIbHO-
CTH JUIs pelIeHUsI KOHKPETHBIX 3a7a4;
Bnademw: nneonorueit Gu3NKO-XMMHUYECKUX METOOB aHAJIM3a, CUCTEMON BbIOOpa MeTo/1a Kaye-
CTBEHHOI'O Y KOJIMYECTBEHHOI'0 aHAJIN3a, OLEHKOM BO3MOKHOCTEH KaXkKI0I'0 METO/1a, METPOJIOTU-
YEeCKMMHU OCHOBAMHU (PU3UKO-XMMHUYECKUX METO/I0B aHAIN3a;
Hmems npedcmasnenue 0 MHOTOOOpa3uu METOMIOB (PU3MKO-XMMHUYECKOTO aHAIM3a, O KOHTPOJIE
KaueCcTBa pe3yJIbTaTOB KOJIMYECTBEHHOIO aHAJIN3a U O €IMHCTBE KYPCOB «AHAIUTHYECKAS XUMUS
U «PU3UKO-XUMHUYECKUE METO/Ibl aHAIHU3a».
3.Kpartkoe cogepxxanue JuCHHMIIIHHBI
Mooyns 1.
CnexkmpanvHbie Memoovl aHaIU3A
1.1. BBenenue B GU3NKO XMMUYECKHE METOIBI aHAIH3a. ATOMHO-IMUCCHOHHBIN CIIEKTPATbHBIH
aHanmu3. ATOMHO-3MUCCHOHHAs (POTOMETPHS IJIaMEHHU.

®XMA — cocraBHasg 4acThb COBpPEMEHHOM aHanuThuyeckol xumuu. Kiaccudukanms
(bU3NKO-XMMHUYECKUX METOOB aHalu3a. AHAIUTUYECKUN CUTHAI Kak MHPOpMaTUBHAs (PYHKIUSA
COCTaBa BEIECTBA U ero koiauuectBa. OTHOcUTENbHBIN XapakTep uzmepenuid B OXMA. [Ipenen
oOHapy>KeHMs U YyBCTBUTENIbHOCTh MeTona. Popmyna Kaiizepa. Bepxuuil n HuxHMiA Auanazo-
HBI OnpelesieMbIX coAepxkaHuil. JIMHeMHbIN 1rana3oH onpeneasieMbIX KOHIEHTpaluil. Jrao-
Hbl. [IprieMbl KOJMMYECTBEHHBIX M3MEPEHHUH (BHEIHEro M BHYTPEHHEro CTaHjaapra, J00aBOK,
TUTpOBaHUA, AU Pepennnanbabie Metoabl) B DXMA, ux XapakTepUCTUKA U YCIOBUS MpUMe-
HEHUsA. AHAIMTUYECKHUE U METpOJIOrHUecKre XxapakrepucTuku @XMA.

Knaccudukanus cnekTpaibHbIX METO/I0B aHaiu3a. [lonydyeHne XMMUKO-aHAIUTUYECKON MH-
¢dbopmanuy Npu B3aUMOAEUCTBUM 3JIEKTPOMArHUTHOTO M3JIydeHHs ¢ BemecTBoM. OnTHYecKue
METO]Ibl aHaIn3a. ATOMHasl U MOJIEKYJISIpHasl CIEKTPOCKOMHUs. AGCOPOLIMOHHBIE U IMUCCUOHHbBIE
METO/Ibl aHAJIN3A.

1.1.1. ATOMHO->MHUCCHOHHBII CHEKTPaJIbHBIM aHaIM3. Te€0peTHYECKHME OCHOBBI ATOMHO-
HSMHCCUOHHOTO CHEKTPAIbHOTO aHaidu3a. VICTOYHMKM BO30YXIEHHMS CIIEKTPOB. ATOMHO-
SMHUCCHOHHBIE JIMHeW4aTble crekTphl. [IpaBuia oTO0pa 3JIEKTPOHHBIX NMEPEXOA0B. 3aUCh CIEK-
TPaJIBHBIX JUHUHI B BUJIe TEPMOB. CXEMBI 2JIEKTPOHHBIX IIEPEXOJIOB B ATOME IIEJIOUYHOTO METal-
na. Pacnipenenenne bonbiiMaHa u 3aceneHHOCTh YPOBHEHW BO30YKIEHHOTO cocTosiHUA. DakTo-
pBl, BIUSIOLME HA MHTEHCUBHOCTb CIEKTPajbHBIX JMHMHA. IIpoleccel MoOHM3alMu U camorio-
riomeHus B miasme, gopmyna Caxa. CriekTpanbHble PUOOPHI U CIOCOOBI PErUCTpaliy CIeK-
Tpa (BU3yasibHbIH, (oTorpadpuueckuit u Qoroanekrpuueckuil). KauecTBeHHbllt aHanmus, pac-
I (PPOBKA IMUCCUOHHBIX CIIEKTPOB U WIACHTU(PUKAIMS IEMEHTOB 10 ux crekrpam. Komnuect-
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BEeHHBIN aHanu3, ¢popmyna Jlomakuna-Illaiibe. [IpakTuka aTOMHO-3MHUCCHOHHOH CIIEKTPOCKO-
Nuu. ATOMHO-AMUCCHUOHHBIM aHaiW3 C MWHAYKTUBHO CBSI3aHHOW Tu1a3MoOi. XUMHKO-
CIEKTPAJIbHBIE METO bl aHAIM3A.

1.1.2. ATtomHO-3MHCccHOHHAs (OTOMETpHsI IIIaMeHU. ['a30Bble TIaMeHa KaK BUJIbI HU3KO-
TEMIIEPaTypHOU IJIa3Mbl, X XapaKTEepUCTHKa. biiok-cxema muameHHoro ¢goromerpa. Bozmox-
HOCTH METOJ[a U €r0 OrpaHu4YeHUs. AHUOHHBIN U KaTUOHHBIN 3 dekTbl. MeTo bl KOMNYecTBEeH-
HBIX ONpPEJEICHUI B IiaMeHHou Goromerpuu. [Ipenen oOHapykeHus, MTPEIU3UNOHHOCTb, CENEK-
TUBHOCTH. O0NacT NPUMEHEHUSI.

1.1.3. AtomHO0-abcopOrmonHas criekrpodoromerpusi. OOmmas XxapakTepuCcTUKa METOJa.
[Tornomienne 31€KTPOMarHUTHOTO H3JIyuyeHHUsi CBOOOJHBIMH aTromMamu. biok-cxema mpubopa.
HcTounnkn MOHOXpOMATHYECKOTO M3irydeHus. CrocoObl aToMu3anuu npoosl. MoaynisaTop, ero
HazHaueHue. M30upaTenbHOCTb, TOCTOMHCTBA M HENOCTAaTKU MeToaa. CpaBHEHUE aHAIWTUYe-
CKUX XapaKTepUCTUK METOJI0B aTOMHOU abcopOLMU 1 aTOMHOM SMHCCHUH.

2. MounekyisipHasi CIEKTPOCKOITHS

1.2.1. MounekynspHas CHeKTpocKonus. MeToasl ONTHYECKONH MOJEKYJISPHOM CIIEKTpO-
ckonud. [lornonienne 31eKTPOMArHUTHOTO U3IYyYEHUSI MOJIEKYJIAMH. DJIEKTPOHHBIE IEPEXObI U
CHEKTpPbI NOIJIOUIEHUSI MOJIEKYJ. CXeMbl AJIEKTPOHHBIX Nepexoa0B. CpaBHEHHE AaHATUTHUYECKUX
CHTHAJIOB, 00yciI0BIeHHBIX -0 —IIepexonaMH, epexoaMi ¢ IIEPEHOCOM 3apsiia U -1 — mepe-
XO0JlaMH.

1.2.2. Cnektpodoromerpuueckuii ananu3. 3akoH byrepa-JlamGepra-bepa. MomnspHbiit
ko3 dunuent mornomienns CrocoObl ero ompeneneHus. ONTUMU3AIMS YCIOBUI aHATUTHYE-
CKUX ompezenieHuil. BeiOop onTuManbHOM JUIHHBI BOJbI U paboyero cBetoduinsTpa. KonTpact-
HOCTh aHAJTUTHYECKON peakiuu. OTKIOHEHHUS OT 3akoHa byrepa-JlamGepra-bepa. CpaBHeHue
doromeTpuu U criekrpoporomMeTpuu. Anmnaparypa A CIEKTpo- U POTOMETPUUYECKUX U3MEpe-
HUH. XapakTepucTuka GOTOMETPUIECKHX METOJOB aHanu3a. M30uparenbHOCTh B CIEKTPOdOTO-
MeTpuu u ee obecnieuenue. [IpuHIMN aATUTUBHOCTH TOTJIONICHUS B aHAIM3€ OMHAPHBIX cMecei
MOTJIOIIAIONIMX BeniecTB, MeToa Pupopara. TOYHOCT pe3ynbTaToOB POTOMETPUUYECKHUX OTpee-
nenuit. Juddepennuansuas hotomerpus. Meroa ogHO- U IBYCTOpOHHEH AuddepeHnnaibHon
¢doromerpun. MeTo bl CIEKTPOPOTOMETPUIECKOTO TUTPOBAHHUSL.

1.3. ®ayopumMerpuueckuii MeTo1 aHanu3a. Typounumerpus u HedeToMeTpuUs.

1.3.1. ®nyopumerpuueckuil Mmetos aHanuza. Oiayopecuenuus u pocpopecuenuus. [pu-
MEHEHHUE SHEPreTUYecKOr TuarpaMMel SI0JIOHCKOTO NMPH PACCMOTPEHUN CUHIJIET-CUHIJIETHBIX U
CUHIJIET-TPUILIETHBIX 3JEKTPOHHBIX mepexonoB. KonebaTtenbHas penakcanuss U BHYTPEHHSS
KOHBepcusi. KBaHTOBBIN M 3HEPreTUYECKUU BBIXOAbl. DAKTOPHI, BIMIIOIIME HA HUHTEHCUBHOCTh
¢nyopecuennun. TemrneparypHoe M KOHUEHTpalMOHHOE TymeHue ¢uyopecueHuuu. [IpaBumo
Croxca-JIommensi. CBsi3b CTPOEHUS MOJIEKYJIBI OPTaHUYECKOT0 COETUHEHHUS C €r0 CIIOCOOHOCThIO
K (uayopecueHIMU. 3epKajbHasi CHUMMETpPHs CHEKTPOB IOTJIOMICHUS M HCIyCKaHHs (IIPaBHIIO
JlepmnHa). 3akoH BaBwmioBa. Cxema QuyopuMeTpudeckux u3MepeHuid. Boibop mepBuYHOro u
BTOPUYHOTO CBETOQMIBTPOB. ['pagynpoBovHas 3aBUCUMOCTh M KOJIMYECTBEHHbIN aHamu3. O0-
11asi XapakTepUCTUKa METO/1a.

1.3.2. TypOuaumerpuueckuii 1 HeenroMeTpuuecKii MeTo bl aHasIn3a. PaccestHue cBerta
JUCIIEPCHBIMHU cucTeMaMd. CBS3b ONTHYECKOW IUIOTHOCTH C KOHLEHTpALUEH ONpEeNessieMOro
BeniectBa. KoagduiumeHnr myrHocTu cucteMbl. TeopeTuueckue OCHOBBI TYpOUIUMETPUU U He-
denomerpun. Ypauenue Panes. TpeOGoBaHMs, MpeabsABIseMble K HCIOIb3YEMbIM pPEaKLUAM.
Typbunumerpuueckuii KUHETHYECKUI MeToa. BO3aMOXXHOCTH METOOB.

Mooyns 2.
Dnexkmpoxumuueckue Mmemoovl AHAIU3A
2.1. KonykTOMETpHS M TOTEHIIMOMETPHUS

Knaccudpukanus 9XMA. Knaccudukanus 351eKTpo1oB U djieKTpoxuMudeckue Metobl. [1o-
JSpU3yEMBIE U HETIoJsipu3yeMble 21eKTpoasl B D XMA. Hcnonb3yeMble XUMMUYECKUE U DIIEKTPO-
XUMHUYECKHE PeaKIH, TpeOOBaHUS, MPEAbSIBISIEMbIE K 3TUM peakiusiM. Bosmoxxknoctu DXMA.
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2.1.1. Kongykromerpus U KOHAYKTOMETpUYEcKoe TUTpoBaHHe. OOmas XapakTepucTHKa
METOJa. Y AeNbHAs U SKBUBAJICHTHAS DJIEKTPOIPOBOIHOCTD PACTBOPOB JJIEKTPOIUTOB. [loaBuxk-
HOCTb MOHOB. [IpsiMasi KOHIYKTOMETpHS U KOHIYKTOMETpUUECKoe TuTpoBanue. Kpussie Tutpo-
BaHUA. DaKTOPBI, BIUAIOIMUE HA X0 KPUBBIX TUTpoBaHus. [IpyHIMNManbHas cxemMa yCTaHOBKU
JUI. KOHIYKTOMETPUUYECKMX H3MEpPEHHUH, MCIONb3yeMbIE 3JIEKTpoJbl. Bo3MmokHOCTH MeToxa,
JOCTOMHCTBA, HeAocTaTKU. IIpuMepsl onpeneneHui. .

2.1.2. BricokouactoTHOoe TUTpoBaHue. OcobeHHOCTH MeTona. [IpuHnunuampHas cxema
yCTaHOBKH. Vcronbp3yeMble MHIYKTUBHBIE U €MKOCTHBIE 0€33J1eKTpoAHbIe sueiiku. DopMbl KpU-
BBIX BBICOKOYACTOTHOI'O TUTpoBaHus. Anmnaparypa. BozmoxsHoctu Merona. IIpumeps! ompene-
JICHUH.

2.1.3. IloTreHunomeTpUsa U MOTEHUMOMETPUUYECKOE TUTpoBaHHE. OIpenereHne METo/a.
Hcnonb3yemele sueku. MHIUMKAaTOpHBIE 3JIEKTPOIABI U JJIEKTPOAbI cpaBHeHUs. MoHoMeTpus.
JounanoBckuii U auddy3nonnsnii norenuuansl. Knaccudukanus nOHOCENEKTUBHBIX JIEKTPO-
70B. OCHOBHBIE XapaKTEPUCTUKU HOHOCEICKTUBHBIX JIEKTPOJOB PA3IMYHBIX TUIOB. [IprunHeL,
00yCIIOBJIMBAIOIINE W30UPATELHOCTD JICKTPOAOB. Y paBHeHHe Hukonbckoro-Oizenmana. Me-
TOJIbI oIpeaeseHust K03(pGULIHNEHTOB CelNeKTUBHOCTH, BEPXHEr0 M HUKHETO Ipejesa Auana3oHa
OTIPEICIIIEMBIX COACPKAHHUA. YTIOBOH KOA(P(MUIIMEHT MEKTPOAHON (QYHKIIMU. METOIBI KOJIH-
YECTBEHHBIX OIpe/leIeHui U yclloBUs ux npuMmeHeHus. [Ipsmas norenuuomerpus (pH-merpus,
nonomeTpusi). BoamoxxkHoctu metona. Meroas! TutpoBanus. O0paboTKa KPUBBIX OTCHIIHOMET-
PHUECKOro TUTPOBaHUA. MeTo/ bl J0OABOK.

2.2. BonpTamnepomMeTpuyecKue METOAbl aHAIN3a. AMIEPOMETPUYECKOE TUTPOBAHUE.

2.2.1. BoapTamMnepomeTpuueckue MeToibl aHanusa. Kiaccuueckas nosnsiporpadus, OCHO-
BBl MeTona. [IpuHImnuanbHas cxema nojsporpaduyeckoll ycTaHOBKH. Vcmosib3yeMble iek-
TpoAbl, TpeOOBaHUs, MpeabsBIsieMble K IeKTpogaM. llonspu3anonHble KpUBble MHIMKATOP-
HBIX 3JIEKTPOJNOB. PTyTHBINM Kamaromuil 3JIEKTpOA, TBepAble dnekTpoasl. llomsaporpammel. Mn-
Teprnperanus nosusgporpaMmm. OCTaTouHbIN U KOHAEHCATOPHbIN ToKU. PapaneeBckuil ToK. CBOM-
CTBa IpeIeIbHOTO AU(Gy3HOHHOTO TOKa. YpaBHeHUe MibkoBu4a. YpaBHEHHE MTOJIIporpadude-
ckoii BoiHbI ['elipoBckoro. ITorenmuan nomyBosHbl. BeiOop u HazHaueHue nossiporpagpuyecko-
ro (ona. AHoManuu Ha noJAporpaguUecKux KpUBBIX U UX ycTpaHeHue. KauecTBeHHBIN U KO-
JIMYECTBEHHBIN nossiporpaguyeckuil ananus3. CoBpeMEHHbIE HAIIPaBICHHUS PAa3BUTUS BOJIbTAM-
nepoMerpun. O651acTH HCTIONb30BaHMsl. BO3MOXHOCTH, TOCTOMHCTBA M HEJOCTATKH METO/1a.

2.2.2. AmnepomeTpudeckoe TuTpoBanue. O0mias XxapakTeprucTuka Meroaa. Beidop ycio-
BUI aMIiepoMeTpuyecKux u3MepeHui. [IpuHnunuanpHas cxema yCTaHOBKH I aMIIEpOMETpH-
YECKOr0 TUTPOBAaHHUA. THIBI KPUBBIX TUTPOBaHUs. bramnepoMeTpuieckoe TATPOBAHUE, YCIOBUS
aMIepPOMETPUYECKUX U3MEPEHUH C ABYMS MHIAMKATOPHBIMU JIeKTpoaaMu. KpuBble TUTPOBaHUS.
Bo3MoxHOCTH, TOCTOMHCTBA M HEAOCTATKH MeToa. [IpruMepsl NpakTHYeCKOro NCIOJIb30BaHus.

2.3. Kynonomerpuueckuii MeToi aHanu3a. DJIeKTpOrpaBUMeTpusi. ABTOMaTu3alus aHa-
JUTUYECKUX OIPENEICHUM.

2.3.1. Kynonomerpuueckuii Metosl aHanuza. Knaccuduxanus MeTos0B KyJIOHOMETPHH.
Oo6wenunennsiil 3akoH dapanes. Beixoq no toky. [Ipsimas kyiaoHOMeTpUs U KyJTOHOMETpUYe-
ckoe TuTpoBanue OcobeHHoCcTH MeT0/10B. KynoHOMeTpus pu KOHTPOJIMPYEMOM MOTEHIUANE U
pu KoHTponupyemMoM Toke. [lonspuszannonnsie kpusbie. Boibop nmoreHnuana paboyero 3iex-
Tpoja. Pacuer xosnuecTBa 3J€KTPUUYECTBA, 3aTPAYCHHOI'O HA AJIEKTPOXUMHUYECKYIO PEaKLHIO.
[TpunnunuanbHas cxema KyJloHoMeTpuyeckoi yctaHoBkU. OOnacTe npumeneHus. Kynonomer-
pudeckoe TUTpoBaHue. BpiOop Toka anekTponnsza. OCOOEHHOCTH T€HEPUPOBAHHOTO TUTPAHTA.
CriocoObl MHIUKAIMM KOHEYHOM TOYKM TUTPOBAaHUS (BU3yaJbHbIE M HHCTPYMEHTAJbHBIC).
[IpuHnunuanpHas cxema YCTAHOBKHM JUIsl KyJOHOMETpHUYecKoro tuTpoBanus. [Ipaktuueckoe
IIPUMEHEHHUE METOJIA, €TO0 JOCTOMHCTBA U HEJJOCTATKH.

2.3.2. DnexTporpaBuMeTpruuecknii aHaimn3. CriocoObl BBITIOTHEHHS onpeneneHuit. Oomas
XapakTepucTuka Meroja. Ilpoueccsl, mpoTekaronue npu ekTponnse. Boeibop anekrpoaos. Y-
JIOBUSL 3JIEKTpoOcaxaeHus. TpeGoBaHus, NpeabsBIsIeMble K OcaJkaM Ha ayekTpoaax. Mcnomb-
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30BaHUE BJIEKTPOOCAKACHUS A LEJIeH KOHLEHTPUPOBAHUA, ONPENCIICHUS M Ppa3/IeicHHUS.
Buytpennuii anektposus. JJoCTOMHCTBA M HEIOCTATKU METO/IA.

Mooyns 3.

Xpomamozpaguueckue memoowt.

3.1. TeopeTnyeckre OCHOBBI XpoMmaTrorpaguueckux MeTonoB. ['a30-)KHIKOCTHas Xpomarorpa-
bus.

Teoperuueckne OCHOBBI Xpomarorpaduyeckux mMeroaoB. OONIaCTH MPUMEHEHHUS XPOMATO-
rpaduUecKux METOMOB aHanu3a. Xpomarorpamma. Ilapamerpsl ynepxkuBanus. Pusnko-
XHUMHYECKHE OCHOBBI XpoMaTorpadpuueckoro npoiecca. Knaccupukaius MeTo0B XpomMaTorpa-
¢Guu 1o arperaTHOMy COCTOSIHUIO (ha3, IO MEXaHU3MY pa3zeleHus U croco0y ohopMIIeHUs IPo-
necca. OcHoBBI Xpomarorpaduueckoro pasaenenus. Koadduuuent pacnpenenenus u kodpdu-
LUeHT pa3zaeneHus. OCHOBHOM 3akoH xpomarorpaduu. BzaumocBsa3b GOpMbl BEIXOJHONH KpUBOH
Y M30TEPMBbI COPOIIMH B KOJIOHOYHOW XpoMaTorpapuu, aHaTUTUIECKUN acTieKT 3TOW 3aBUCHMO-
cti. PakTopsl, BAMSIONME HA CKOPOCTh JABMXKEHUS XpoMaTorpadudeckoil 30ub1. Teopus teope-
TUYECKHUX Tapesok. TeopeTuueckas Tapenka. BeicoTa, SKBUBaJIEHTHAsl TEOPETUYECKOM Tapesike.
Kunerndeckas Teopusi xpomatorpaduu. Ypasuenue Ban-Jleemrepa. Kpurepuu sapdexruBHOCTH
xpomarorpaduueckoro npoiecca. CTeneHp pa3aeneHus U Kputepuil cenektuBHocTu. Kpurepuit
paznenennsa. OnTUMHU3aLus IPOLECCOB PA3ACICHUS CMECEH BELIECTB.

3.1.1. T'a3oxkunkoctHas xpomarorpadus. OOmast xapakrepuctuka meroaa. [Ipunuunu-
aJlbHasl cXeMa razoBoro xpomatorpaga. YCTpoHCTBO M Ha3HaueHue y3J10B xpomarorpada. Tpe-
OoBaHMsI, IPEABSBISEMbIC K HETIOABIKHOW M OJBIXKHOM (hazam. JleTeKTophl, UX KiIacCH]HKa-
U U TpeOOBaHUS K HUM.

Metoap! nACHTU(UKAIIMH BEIIECTB B Ta30BOi XxpoMaTorpaduu. JIuHeiinbie u torapudpmude-
CKHE€ MHJIEKCHl yAepkuBaHusa. KoppensiuoHHbIe ypaBHEHMS: CBA3b IapaMETPOB yACPKUBaHUS
KOMITIOHEHTOB C WX (PU3UKO-XMMUYECKHMHU CBOMcTBaMH. KauecTBeHHBIH aHanu3 1o Jorapupmu-
YeCKMM MHJeKcaM yzaepkuBaHusi KoBaua. MeTosbl KOJMYECTBEHHOIO aHaiu3a: MeToJ abco-
JIIOTHOM I'paJyupOBKH, METOJl HOPMUPOBKH, METOJ] BHYTpEHHEro cranjapra. [lonpaBouHsie Ko-
3¢ GUIMEHTHI K II0IIAIM MUKOB. [IpuMepsl npakTHYecKOro NCIOIb30BaHUS Ta30BOM XpOMAaTO-
rpaduu.

3.2. NonooOmenHas xpomarorpadus. KuakoctHas xpomatorpadus. PacnpenenurensHas 0y-
Ma)kHasl U refib-Xxpomarorpagus.

3.2.1. XKuakoctHas xpomarorpadus. Kiaccudukanus MeTomoB XKUIKOCTHOW XpOMaTo-
rpadun. Ocobennoctr BOXKX. [IpunnunuanbHas cxema XKMJIKOCTHOTO XpoMarorpadga BbICOKO-
ro nasnenus. Tunel nerekropoB B BOXX. XKuakoctHo-aacop6iuonnas BOXX. HopmansHo-
(hazoBbIil U 0OpareHO-(Pa30BbIN BApUAHTHI: COPOCHTHI, AMIOEHTHI, pa3/eiseMble BemecTBa. TH-
bl B3aMMOJAEUCTBUSI COPOEHT-BELIECTBO, COPOSHT-IMIIOCHT, 0eHT-BenlecTBO B BOXKX. dak-
TOp €MKOCTH, €ro (hu3nuecKuil cMbIci. I'pasueHTHOE 3moupoBanue. BiusHue 3¢ ¢ekTHBHOCTH,
CEJIEKTUBHOCTH M €MKOCTH KOJIOHKH Ha pa3JeJICHNEe CMECel aHaIM3UPYEMBIX BEIECTB. MeTozpl
UJeHTU(UKAIIMN BEIIECTB U KoJMYecTBeHHOro aHanu3a B BOXKX. JlocromHCcTBa M HEOCTAaTKU
B2XX. Non-napHas xpomaTorpadusi, IpuMepsl MpakTHIecKoro ucnoiszoBanus BOXX B ana-
nm3e.

3.2.2. PacnpenenurtenbHas OymaxkHass xpomarorpadus. OcHOBB OyMa)KHOM Xpomaro-
rpaduu. [logsuxuas u HenoABMXKHAsA (a3bl. MUKCOTpONHBIN psAl pacTBopuTeneid. TpeboBanus
K Xpomatorpaguueckoit Oymare. Xpomartorpapudeckue napaMmeTpsl. TUIIBI XpoMaTorpamMM: O/1-
HOMEpHasi, AByMEpHasi, Kpyromas, sneKkTpodopernyeckas. Meton obpamieHHbIX (a3. 3aBUCH-
MOCTh (hOPMBI IIATHA OT BUAA U30TEPMBI pacrpeieneHusi. MeTo bl HASHTU(UKAIIUHN BEIIECTB HA
OymaxHoi xpomarorpamme. KoanuecTBeHHBIN aHaiM3 B MeTOAEe OyMa)KHOM Xpomatorpaduu.
JIOCTOMHCTBA U HEJOCTaTKH MeToa. O61acTb MPUMEHEHHUS.

3.2.3. HoHooOMeHHass u umoHHasg xpomatorpadus. CymHocTs MeTona. TpeboBaHus,
NpeabsIBIIsIEMbIE K PeaKLUsIM HOHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEHHOM XpoMaTorpadpum.
HNonoobmenHoe paBHoBecue. Koncranta nonHoro oomena. Mzorepmsl noHHOro oomena. Bnus-
HUE KOHCTAaHTHl HOHHOTO 0OMeHa Ha (opMy U30TepMbl HOHHOTO 0OMeHa. Koadpunuenr cenex-
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TUBHOCTH. CHHTETHYECKHE HOHOOOMEHHHUKH, KATHOHUTHI 1 aHMOHUTHI. Kimaccuduxarus u cBoii-
ctBa. CopOrnoHHBIC psibl. Buabl 00OMEHHOW eMKOCTH HOHOOOMEHHUKOB. BBIOOp onTHMaIbHBIX
yCIIOBUI MOHOOOMEHHOTO pa3zeliieHus BemecTB. [IpuMeHeHne moHOOOMEHHOM XpomaTorpaduu
B AaHAIMTUYECKOW XUMHUH OPTAaHMYECKUX M HEOPTaHUYCCKUX COCIMHCHHM: pa3/eICHHE, OUUCTKA,
KOHIIEHTpUpOBaHue u T.1. [Ipumepsl nmpuMeHeHNsI HOHOOOMEHHON Xpomarorpaduu B TEXHOJIO-
rudyeckux mporeccax. Monnas xpomarorpadus. biok-cxema moHHoro xpomarorpada. Pazze-
JISIOIIME W KOMIIEHCAIIMOHHBIE KOJIOHKH. JleTekTophl. [IpuMeHeHne B aHATUTUYECKON XUMHH.
AHaJIATHYECKHE BO3MOKHOCTH METO/IA.

3.2.4. T'enp-xpomarorpadus. [logsmwknas u HenonswxkHas ¢asel. OOmiee ypaBHEHHE,
OMHCHIBaIOIEe Mporecc renb-xpomarorpaduu. CopOentsl. OOmMi, BHEIIHUNM W BHYTPEHHUH
o0wvembl rens. [lapamerpsr anroupoBanus. Beipaxenue st kodQQuienTa pacupeacieHus u
KOHCTaHTHI JIOCTYMHOCTH. Bo3mokHOCTH Tenb-xpoMarorpaduu. [IpuMepsl MpakTHYECKOTo HC-
IOJIE30BaHUS.

3.3.5. ABTOMaTlM4eCKUl U aBTOMATU3UPOBAHHBIA aHAIM3: LIEJIU W 3aj1add. J{UCKpeTHbIE
aBTOMaTHYeCcKue aHanu3atopsl. [IpuHnun nelcTBus, TOCTOMHCTBA U HeAocTaTtku. [Iporounsie
METO/bl aHaIM3a PacTBOPOB. HenpepwIBHBIM MPOTOYHBIA aHAIM3 M MPOTOYHO-HHIKEKITMOHHBINA
aHaJIu3.
4.00b€M yueOHOil THCIUIIIHHBI

B 3auerHbix | B akanmem.
Bunet yueGHOI paboThI eAMHHIIAX yacax
O01as TPy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 2,0 72
AyIMTOpHBIE 3AHATHS: 0,67 24
Jlexkun 0,28 10
Jlabopatopusie 3anstus (113) 0,39 14
CamocrositesbHasi padora (CP): 1,22 44
CamocTosiTeIbHOE U3YUYCHHUE PA3IeTIOB AUCIIUILIMHBI 1,22 44
Bua koHTpOJIsA: 3a4UeT / IK3aMeH 0,11 Aud. 3auer
(4)

AHHOTanus padoyeil mporpaMMsl JMcUMIIMHBI « MaTepuanoBeaeHne U 3alIUTa OT KOPPO-
3un» (61.B.0/1.13)

1.leap AUCHUIIMHBI: PUOOPETEHUE CTYACHTAMU 3HAHWH, HEOOXOIUMBIX AJIS cCamo-
CTOSITENIBHOTO PEIIeHHs BOIPOCOB, CBSI3aHHBIX C BELIOOPOM MaTepHalioB 000py10BaHHs M KOHCT-
PYKLIHM XMMHUKO-TEXHOJIOTHYECKHUX MPOLECCOB C YUETOM YCIIOBHMM JKCIUTyaTalllH, a TAKKE KO-
HOMUYECKHX U HKOJIOTHUECKUX (DaKTOPOB.

2. B pesyabrare m3yueHusl AMCHMILIMHBI 00y4Yaloumuiicsi Mo nporpaMmme 0akaJjiaB-
pHaTa J0JKeH: 00J1a/1aTh CIEAYIOUIMMHA KOMIETEHIUSMH: CIIOCOOHOCTBIO M TOTOBHOCTBIO HC-
M0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUMIUIMH B MPOPECCHOHAIBHON Jes-
TEIbHOCTH, IPUMEHSTh METO/bl MATEMATUYECKOTO aHAIN3a U MOJECIUPOBAHUS, TEOPETHUECKOTO
U sKcnepuMenTanbHoro uccinenoBanus (OIIK-2); cnocoGHOCTRIO UCNONB30BaTh 3HAHUSA O CO-
BPEMEHHON (PU3MUECKON KapTHMHE MHUpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIECTBA /I MOHUMaHHsI OKpY)Karomero Mupa u sisieHuid npupossl (OI1K-3); ro-
TOBHOCTBIO OLICHMBATh TEXHUUYECKHE CPEICTBA U TEXHOJIOTUU C YYETOM IKOJOTUYECKHUX MOCTE -
crBuit ux npumenenus (I1K-3); cmocoOHOCTHIO PabOTaTh ¢ HAYYHO-TEXHHUYECKOW HH(pOpPMAIIU-
ell, UCIOoIb30BaTh OTEYECTBEHHBINM M 3apyOeXKHBIM OMBIT B MPOPECCHOHATBHON AESITeNTbHOCTH
(TTK-8);
3uamy: knaccu(puKaluio, CTPyYKTypy, COCTaB U CBOMCTBA MaTepHaoB; MApKUPOBKY MaTepHajIoB
[0 POCCUHCKHM CTaHAAapTaM; OCHOBHbIE KOHCTPYKIIMOHHbIE M (DYHKI[MOHAJIbHBIE MaTepHabl,
MPUMEHSIEMbIE B XUMUYECKOW TEXHOJIOTHMH U XMMHUYECKOM ariapaToCTPOSHUY;

Ymems:  panmoHanbHO  1OA00paTh  KOHCTPYKIIMOHHBIH MaTepuail Uil XMMHKO-
TEXHOJIOTHYECKOT0 Ipolecca (peakropa, ammapara, MalldHbI) ¢ YYETOM METOJOB 3allUThl OT
BO3MO>KHOT'O BO3JI€MCTBHSI TEXHOJIOTUYECKON CpEIbl;
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Brademwv: MeTonaMu ompeAesieHHus CBOMCTB MaTepUalioB; JaHHBIMU JUIS IPUHATUS KOHKPETHBIX
TEXHUYECKUX pPEIICHUH Mpu pa3paboTKe TEXHOJIOIMYECKHX IPOLECCOB € TOYKH 3pEHHUs
TEXHUKO-IKOHOMHYECKOHN 3P PEKTUBHOCTH.

3.Kpartkoe cogep:xanue 1uCUHMILIUHBI

1. Benenue.

MarepuanoBefeHne Kak Hayka: LeNd, 3aJadyd M 3HaYeHue AucuuIuimHbl. OOmue
TpeOOBaHUs, NPEABABISIEMbIE K MaTepHallaM B 3aBUCUMOCTH OT YCJIOBUM MCIIOJIb30BaHMS WIN
JKcILTyatauuu. PasButue Hayku o marepuanax. Posb pycCKMX ydeHBIX B PAa3BUTHUH HAYKH.
JocTikeHust B 00JIaCTH CO3/1aHUSI HOBBIX MaTEpPHAJIOB, MX MPUMEHEHUS. 3HaUCHUE MaTepUaIoB
B Pa3BUTUU XUMHUKO-TEXHOJOTHYECKUX MIPOLIECCOB U 00ECIIEYeHUH UX OE30I1aCHOCTH.

2. OCHOBHBIE TOHATHS O CTPOCHUH, CTPYKTYPE M CBOMCTBAaX MarepHajioB. MeTonbl U3y-
YEHUS CTPYKTYPBI U CBOMCTB MaTEPUAJIOB.

Crpoenne marepuanoB. OCHOBHbBIE THIBI KPUCTAUIMYECKUX pemieTok. Kimaccuduxanms
KPUCTAJIJIOB 10 TUIAM CBSI3U. AHM30TPONMs CBOMCTB KpUCTAIOB. CTPOEHHE pEalIbHBIX KpH-
ctayuioB. JleeKTbl peanbHBIX KPUCTAIJIOB M MX BJIHMSHHE Ha CBOWCTBA METAJUIOB U CILJIABOB.
CaolicTBa qucinokanuii. Kpucrammsanus MeTaioB U ciuiaBoB. CaMONpOU3BONIbHAS KPUCTAILIN-
3anus. HecamonpounsBosibHas Kpuctamumsanus. AMophHbeie MaTepuainsl. HanomaTtepuansr. Ad-
JIOTPONIMYECKHUE MTPEBPALICHUS MeTAIII0B. CTPYKTypa HEMETaINIMYeCKuX MaTepuanos. CTpoeHue
IIOJINMEPOB, CTEKJIA, KEPAMUKH.

CgoiictBa MatepuaioB. Ilokaszarenu cBoiictB. Knaccugukanus coiicTB. MexaHuyeckue,
¢duznueckue, XMMMUYECKHE, IKCIUTYyaTallMOHHbIE U TEXHOJIOTHYECKUE CBOMcTBa Marepuanos. [1o-
Ka3aTelld MEXaHWYECKHUX CBOMCTB, ONpPENEISAEMBIE IIPU CTAaTUYECKUX HCIBITAHUSIX HA pacTsDKe-
HUe W u3rud. Meronpl omnpeaenceHus TBEpIOCTH MarepuayoB. IlokazaTenn MexaHMYECKHX
CBOICTB, OIIPEIEIIAEMBIE IPU  TUHAMUYECKUX U LUKIMYECKUX UCIIBITAHUSIX.

3. ®U3UKO-XUMHUYECKHE OCHOBBI MaTEPHUAIOBEICHUS.

OcHOBBI Teopuu cIIaBoB. J[MarpaMMbl COCTOSIHUSA CILIaBOB. T€pMUHBI U ONpENEICHUS.
JuarpaMMbl — «COCTaB-CBOMCTBO». Da30BbIN COCTaB CILJIABOB. 3aBUCUMOCTh MEXK/y CBOMCTBAMU
CIUIaBOB U THUIIOM auarpammsl coctosiHus. [Ipasuno H.C. KypHakosa.

4. Mertannuyeckue MaTepuabl.

Keneso u cnaaevl na e2o ocnose. Cmanu u wy2yHbl.

Kenesoyrnepoaucrsie craBbl. CTPYKTYpbI CIUIaBOB Kene30-yriepo. {uarpammsl co-
CTOSIHUS JKeJe30-11eMeHTUT. KoMInoHeHTsl, a3kl U CTPYKTYpHBIE COCTaBIISAIOLINE cTanel u Oe-
JIBIX YYTYHOB.

KoOHCTpyKIIMOHHBIE METAIIINYECKHE MaTepUaIIbl. Y TIEPOAUCTHIE U JIETHPOBAHHBIE CTAJIH.
Knaccudukanus craneil, onpeneneHne MOHATHS KadecTBa cTaiu (TpeOOBaHUSA K KayecTBY).
BausiHue yrieposa M MOCTOSHHBIX (TEXHOJOTHMUECKUX) MpUMeceld Ha KayecTBO CTaIM, METObI
yIy4dllIeHUs] KadecTBa CTajiM (MOBBIIIEHUE €€ KOHCTPYKIMOHHOM npouyHocTH). BiusHue neru-
PYIOIIMX DJIEMEHTOB Ha CBOWCTBA CTanu. JlMarpamMmbl COCTOSIHMSI KEJIE€30-JETUPYIOLIUN dJie-
MeHT. KoHcTpykionHble ctanu. MHcTpyMmeHTanbHble ctanu. Kiiaccupukanus yriepoaucTsix U
JIETUPOBAHHBIX cTajed. MapkupoBKa cTajeil Mo XUMHYECKOMy cocTaBy. KOHCTpyKIIMOHHBIE
CTaJlu U cIuiaBbl. MTHCTpyMEHTaNbHbIE CTAIM U CIIaBbl. UyryHbl U TBepAble cIuiaBbl. CBOMCTBA U
Ha3zHaueHue uyryHa. [Ipouecc rpapurnzanuu. UyryHsl cepele, 6eible, KOBKHE, BHICOKOIPOUHBIE,
UX CBOMCTBA, 00JIaCTh IPUMEHEHUS, MapKUPOBKA.

Teopus 1 MpakTUKA TEPMUYECKON U XMMHUKO-TEpPMHUECKOH 00pabOTKH METAIJIOB U CILIa-
BOB. [Ipupona, MexaHu3M U ycJIoBHs MPOTEKAaHUS CTPYKTYPHBIX MpeBpalleHuil B cranu. Buabl
TepMu4eckoil 00paboTku ctamu: oTxkur | u Il pona, MOTHBIN M HEMOMHBIA OTXKHUT, HOPMAJIU3a-
s, 3aKajika, OTIYCK. 3aKaIlMBaeMOCTh U IPOKAJIMBAEMOCTh cTaneil. BiusHue tepmuueckoii 06-
paboTKM Ha MeXaHWYeckue cBoiicTBa ctanu. Pu3znyeckre OCHOBBI XMMUKO-TEPMHUECKON 00pa-
60oTku. Buapl u croco6s nementanuu. Jud@y3rnonHoe HacbllleHHe MOBEPXHOCTH HeMeTaslla-
MH. AszotupoBanue crand. Juddysuonnas merammzanus. MoHHas XUMUKO-TepMHUYecKast 00-
paboTtka. [lepcriekTuBbI pa3BUTUSI XUMUKO-TepMUdeckoil o0padboTku. Juddysnonnoe ynanenue
IpUMecen.
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L[semnvie memannvl u cniagvl HA UX OCHOGe.

OO0mas xapakTepuCTUKa U KiacCu(UKaIMs MEIHbIX CIUIaBoB. JlaTyHu, OpOH3bI, METHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIIMOHHBIE METAIINYecKue Marepuaisl. O0mas XxapakTeprucTuka
ATIOMUHHUEBBIX CIIaBOB. JleopMupyemble allOMUHHEBBIE CIUIABBI, JUTHEBbIC ATIOMUHUEBHIC
cruiaBel. ['panynupoBanHbie cruiaBbl. O0Imas XxapakTepUCTHKa MarHUEBBIX CIUIaBOB. Jledopmu-
pyeMble MarHMeBble CIUIaBbl. JINThEBbIE MarHUEBBIE CIUIaBbl. BIusHUE JIETUPYIOMKUX 3JIEMEHTOB
CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX CIUIABOB. bepHMIUIMH U CIUIaBbI HAa €10 OCHOBE. Tyromas-
KM€ METAJIJIbI U CILJIABBl HA X OCHOBE.

5. OcHOBBI KOppPO3UHU METALIOB. [ [pUHIIMIIBI 1 METO/IBI 3ALUTHI OT KOPPO3HUHU.

OcHoBHbIE IPUYUHBI KOppo3uu MeTamioB. [lokazarenu koppo3uu. Knaccudukanus xop-
PO3MOHHBIX IpoLeccoB. XUMHUUecKas Kopposus. ['azoBas koppo3us. Koppo3us B KUAKOCTAX —
HEIJIEKTPOJIUTAX. DJIEKTPOXUMHUYECKass Koppo3us. KuHeTuka 3JeKTpOXMMHYECKOM KOPPO3HH.
Koppo3usi MeTajijIoB B yCIIOBUSAX TEXHOJOTUYECKUX CPEJl XUMUUYECKUX ITPOU3BOJICTB.

[IpuHUMITBI U METOABI 3aLIUTHI OT KOppo3uH. Koppo3nOHHOCTOMKHE METaNIMYECKHE Ma-
Tepuabl. MeTobl 3aIIUThl MALMH U anlapaToB XMUMUYECKUX MPOU3BOJACTB OT Koppo3uu. NH-
TUOUTOPHI KOPPO3UH. DIECKTPOXUMHUUECKAS 3allUTa. 3alIUTHbIE TOKPBITUS.

6. Hemeramnnueckue MmaTepuasibl.

Marepuanbl Ha OCHOBE BBICOKOMOJIEKYIISIPHBIX coeluHeHUl. CTpoeHue U CBOMCTBA IO-
auMepoB. TepMopeaKkTHBHBIE W TEPMOILIACTHUYHBIE moiauMepbl. CTpoeHHEe U CBOICTBa IUIACT-
Macc. OCHOBHbBIE Pa3HOBUIHOCTH MPOMBIIUICHHBIX MOJUMEPOB U IulacTMacc. ApMHpPOBaHHbIE
NOJIMMEpPHbIE MaTepualibl. ['a30HaNOIHEHHbIE 1JITACTMACCHI.

Oco0OeHHOCTH CTPOEHUS], CBOMCTBA PE3MHOBBIX MaTepuasnoB. Pe3unsl o01ero Ha3Haue-
HUS, ClIeMaIbHbIE PE3UHBI M 00JIACTH UX IPUMEHEHUSI.

Jlakokpacounbie matepuansl (JIKM). OcuoBubie Bunbl JIKM. Kpacku, naku, TpyHTOBKa,
INAaTIEBKA.

Kepamuueckue marepuanbl. KOHCTpyKIMOHHAs, MHCTPYMEHTAJIbHAS U TEXHUYECKas
kepamuka. Heopranmueckoe crekio. Knaccupukamusi cTekod TO Ha3HA4YeHUI0 W o0jacTu
npumenenus. Curtamisl. ['padut. Acbect. CBoiicTBa 1 007aCTU IPUMEHEHHUS.

CmazouHble Macia, IUIACTUYECKUE CMa3Ku, TBEP/Ible CMa304Hble MaTepuasbl. CMa304HO-
OXJIAXKAAKOUIUE )KUIKOCTH.

J[peBecHble MaTepralsl.

Komnosunmonnsie marepuansl (KM). O6mias xapakTepucTUKka KOMITO3UIIMOHHBIX MaTe-
puanio. JlucnepcHo-ynpouennsie KM, croucteie KM, Bosmokaucteie KM. Kommo3unuonusie
MaTepHalbl Ha MeTauinyeckoil 1 HemeTaunueckoi ocHoBe. CAIl (creueHHbIE alIOMHHUEBbIE
nopoikn). Kepamnueckne KOMIO3UIMOHHBIE MaTepHalbl. [ MOpUIHBIE KOMIIO3UIIMOHHBIE MaTe-
pHUabL.

7.OKOHOMUYECKH 000CHOBaHHBIN BHIOOP MaTEpUaIOB JIsl KOHKPETHBIX IIeJIeH.

Bb100p KOHCTPYKIIMOHHBIX MaT€pHalioB JUIsi KOHKPETHOIO TEXHOJIOTHYECKOro IMpolecca.
Kputepun u anroputM BbIOOpa KOHCTPYKLIMOHHBIX MAarepHasioB. ODKOJIOTMYECKHE AaCIEKThI
MaTepUAIOBEACHUS U 3aIUTHl METAJIOB OT KOPPO3UH.
4.00bEéM yueOHOH THCHUIIUHBI

B 3aueTHBIX B akanewm.
Bupl yue6HOI paboTh eIUHUIIAX Yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3,0 108
AyY/JAUTOPHBIE 3aHATHUS: 0,44 16
Jlextuu (JIek) 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,22 8
CamocrositeabHas padora (CP): 2,45 88
CaMOCTOSITENIbHOE U3YUYEHUE PA3AETIO0B TUCIUIUINHBI 2,45 88
Buna xouTpoJisi: 3a4er / 3k3amMeH 0,11 JAud. 3auer
(4)
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AHHOTanus pado4yeil nporpaMMsl AMCHHUILINHBI « TeopeTnyeckne 0CHOBbI OMOTEXHOJI0-
rumw» (b1.B.0/1.14)

1.Ilesan» npenogaBaHusi JMCHUILIMHBI — (OPMUPOBAHME Y CTY/IEHTOB 0a30BBIX 3HAHUH,
JIeKaIlUX B OCHOBE COBPEMEHHBIX METOOB HAIPaBIEHHOI0 OMOCUHTE3a U yIpaBlleHUs (epMeH-
TalMOHHBIMH IIPOLIECCAMH, HCIIOJIB3YEMBIMU JJI MOJYYEHUS MPOJTYKTOB OMOTEXHOJIOIHH, pa3-
BUTHE B CTY/IEHTaX CIIOCOOHOCTEHN K aHaIM3y U 000OLICHUIO SKCIIEPUMEHTAIbHBIX U JIUTEpaTyp-
HBIX JTAHHBIX B O0JIACTH YIPABIISIEMOrO KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB U JAPYrHX OUOIIO-
TMUYECKUX IMPOAYLIEHTOB.

2. B pesyabrare m3y4eHusl JMCHMILIMHBI 00y4alOUIUIiCA 1O MporpamMMme 0akaJiaB-
puaTa J0JKeH: 001aJaTh CIEAYIOUIMMUA KOMIIETEHLIUSAMU: BJIaJICHUEM OCHOBHBIMU METOJaMU
3allUThl IPOU3BOACTBEHHOIO IE€PCOHANA U HACEJIEHUS OT BO3MOXKHBIX IIOCJIEICTBUN aBapui,
karactpod, ctuxuiHbIX 0eacTBuid (OITK-6); TOTOBHOCTBIO OIIEHUBATh TEXHUYECKUE CPEICTBA U
TEXHOJIOTHH C YYETOM 3KOJOTHYeCKUX nocneactuil ux npuMenenus (I1K-3); roroBHocThIO HC-
II0JIb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOIMU B CBOEH NpodeccuoHaIbHONW obiac-
TH, B TOM 4HCIe 0a3bl JAHHBIX U MAKeThl MpHUKIaaHbIX porpamm (TTK-11);
3namv: 0COOEHHOCTH MOJEIMPOBAHUSA, MACIITAOMPOBAHUSA U ONTHUMHU3ALUU OMOTEXHOJIOIHYe-
CKHX CXEM M TPOIIECCOB; OCHOBBI OMOTEXHOJIOTUH, OCHOBHBIE OMOOOBEKTHI M METOABI PabOTHI €
HUMH; OMOXMMUYECKHE, XUMUUECKUE U (PU3UKO-XUMHUYECKHE IPOLIECCH], MPOTEKarolIe B Ono-
peaKTopax M Ha CTAAUAX MepepabOTKH, CBS3AHHBIX C BBIIEICHHUEM M OYHCTKOH IIEJIeBOTO MpPO-
JYKTa; 3aKOHOMEPHOCTH KMHETUKU POCTa MUKPOOPIaHU3MOB M 0Opa30BaHUs MPOIYKTOB MeTa-
0onM3Ma; MozieH pocTa U 00pa3oBaHMsl IPOYKTOB; METO/bI KYJIbTUBUPOBAHMS,

Ymems: BBIACHATH NPOIYKTHI META00IM3MA U3 KYJIbTYPAIbHOM KUAKOCTH U KJIETOK MTPOAYLIEHTa
METOJIaMH 3KCTPAKIMH, OCAKICHHS, HOHHOTO OOMEHA U yJIbTPAKOHLIEHTPUPOBAHMS; OCYILIECTB-
JSTh KOHTPOJIb COZEP KaHUs LEI€BOr0 KOMIIOHEHTAa B MOJIYIPOAYKTaxX, OJydaeMbIX Ha OT/ENb-
HBIX TEXHOJOTUYECKUX CTAUAX; MPOBOAUTH 00paOOTKY PE3yIbTaTOB U3MEPEHHI C HCIOIb30Ba-
HUEM I1aKEeTOB NMPUKIAJHBIX [IPOrpaMM; MCIIOJIb30BaTh CTAHAAPTHI U JIpyre HOPMATHUBHBIE J0-
KYMEHTBI IIPU OLIEHKE, KOHTPOJIE.

Bnademw: MeToaMM IPOBEICHUSI CTAaHAAPTHBIX UCIIBITAHUM 110 ONpe/eIeHUI0 oKa3aTeneil ¢pu-
3UKO-XMMHYECKUX CBOMCTB ChIPbsI U NMPOAYKIMHU; METOJaMH IJIAHUPOBAHUS, IIPOBEACHUS U 00-
pabOTKH OMOTEXHOJOTMUECKUX IKCIIEPUMEHTOB.

3.Kpartkoe coaepxxanue TuCUHNIAHBI

Beeoenue. Beenenue, nenu u 3agaun Kypca. Kpupas pocta MUKpOOPraHM3MOB B IIPOCTBIX II€-
PUOIMYECKUX YCIOBMSIX, SKCIIOHEHIAJIbHAs MOJIENb POCTAa MUKPOOPTaHU3MOB, ITOHSATHE YIEb-
HOW CKOPOCTH POCTa, SKOHOMHYECKOro Ko3((UIIMeHTa U APYTUX MapaMeTpoB, XapaKTepHU3ylo-
IIMX MpoIecCchl KyabTUBUpPOBaHUA. [lapameTpsl npouecca pepMeHTaluu, MO3BOJISIONINE YIIpaB-
JSTh TPOLIECCOM KYJIbTUBUPOBaHUS (TeMnepatypa, pH, KOHIIEHTpanuy KOMIOHEHTOB NUTATENb-
HOM cpenpl, BKIOo4as kucinopon). Kiaccudpukanus MeTo 0B ynpapiasieMoro KyJlbTUBUPOBAHUS —
IIPOCTOE NMEPUOJNYECKOE KYJIBTUBUPOBAHKE, IEPUOANYECKOE KyJIbTUBUPOBAHKE, IEPUOANUECKOE
KYJIbTUBHPOBAHHUE C MOJNUTKAMH, IEPUOANYECKOE KYJIbTUBUPOBAHUE C OTBOJOM MPOJYKTOB Me-
Tabosn3Ma, UX KOMOMHALIUY.

Mooyne 1. Kunemuka pocma Mukpoopzanu3mos.

Kunetnueckue Mozenu pocTa MUKPOOPTaHU3MOB, BIUSHHE KOHIIEHTPALUU cyOcTpaTa, MpoayK-
TOB. OOpaboOTKa PKCIEPUMEHTANIBHBIX JaHHBIX MO KYJbTUBUPOBAHUIO MHUKPOOPTaHU3MOB B Iie-
PHOAMYECKUX YCIOBHSX (TpH 3ahauM). BiusHue KOHIEHTpaluu cyocTpaTra Ha pocT KJIETOK, MOo-
HSTUE JIUMUTUPYIOLIEH KOHIIEHTpaluu cyocTpaTa, ypaBHeHre MoHo. MHrubupyromiee aeiicraue
cyOcTpara, MpoAyKTOB, MOAU(HUKaIMKU ypaBHeHUsT MoHo, ypaBHeHue Mono-Mepycanumckoro,
HaXO0X/IeHWe KOHCTaHT. ONTUMHU3alKs IPOU3BOAUTEILHOCTH epuoindeckoro peakropa. Obpa-
00TKa HKCHEPUMEHTAIBHBIX JAHHBIX 110 MEPUOJUYECKOMY KYJIbTUBUPOBAHHIO MO YPaBHEHUIO
Momno.

CriocoObI HENMPEPHIBHOTO KYJIbTUBUPOBAHUS. XEMOCTaTHOE KYJIbTUBHUPOBAHUE, OCHOBHBIE MOHSI-
THUS, YPaBHEHUS XEMOCTaTHOTO KYJbTUBUPOBAaHUA. DHeprus noxajepkanus. OOpaboTka 3Kcrie-
PUMEHTAIBHBIX JAHHBIX XEMOCTAaTHOI'O KyJbTUBHPOBaHUA. HaxokeHNe KOHCTAHT B ypaBHEHUU
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Mono. XeMocTaTHOE KyJIbTUBUPOBAHHUE C TIEPEMEHOM JIUMUTHPYIOLIETO (akTopa. XeMocTaTHOE
KYJIbTUBHPOBaHHUE JBYX MHKpoopraHu3zMoB. [Ipoiecchl aBrocenekuuu B xemocrare. OnrumMusa-
1Sl IPOM3BOJUTENBHOCTH OJHOTO XeMocTara. Pacduer mpou3BOAUTENBHOCTH XeMOcTaTa. XeMo-
CTaTHOE KYJIbTHUBHPOBAHHE C PEIUKIOM IO Ouomacce, ¢ PelHKIOM MO KyJIbTypallbHOM KHUJIKO-
ctu. Kackan xemocraroB. TyOymnsipHast Kynbrypa. TypOunoctarnoe KyabTuBHpoBanue. OcobeH-
HOCTU KYJIbTUBUPOBAHUS F€HHO-WHKEHEPHBIX MTaMMOB. IMMOOUIM3alKs KIETOK MUKpOOpra-
HU3MOB, METOJI MMMOOWIIN3AINY, U3MEHEHHE KOHIICHTPAIIMU KJICTOK B MMMOOWIM30BAHHOM
COCTOSTHUU BO BPEMEHHU.

Mooyns 2. Ocnoenble memabdonuuecKue npoyeccol 8 KiemKax.

AHabonuyeckre U KaTabOJUYecKHe IMPOLECChl, X B3aWMOCBS3b B KileTKax. PerymupoBanue
(epMEHTATUBHBIX MPOLIECCOB B KJIETKAX MHUKPOOPTAaHU3MOB Ha ypoOBHE (PEPMEHTOB, Ha YPOBHE
reHoMa. Amocrepuueckue GpepMeHTsl, Mojaensb XKako6o-Mono. Poinb sHepreTnueckux SKBUBa-
neHTOB (ATO/HAM® wu 1p.) B peryaIupoBaHUU MPOIECCOB, MPOTEKAONINX B KIIETKAX.
TpaHcrOpTHBIE MPOLIECCH B KJIETKAaX, TACCUBHBINA M aKTUBHBIM TPAHCIIOPT, TPAHCIOKALIMS TPYIII.
OKCIEpUMEHTAJILHOE OIIPEIEIIEHUE TUIlAa TPAHCIIOPTA.

Poct mMukpoopranu3moB Ha caxapax. JJOCTYmHOCTb caxapoB, TUAPOJIN3 MOJIUCAXAPUIOB, TPAHC-
IOPT CaxapoB B KJIETKU, BKJIIOUEHHUE CaxapoB B aHA0OJMYECKHE U KAaTaOOJIMYECKHE MPOLECCHI,
B3aMMHOE PEryJIMpOBaHUE MPOIIECCOB MeTabon3Ma cydbcTpaTa BHYTPU KIIETOK.

['mukonu3 kak 3tamn TpaHcopmaliu yrileBOAHBIX CyOCTPaTOB U €ro SHEpreTudecKas CylHOCTb,
neHTo30(hochaTHbI MUK, B3auMOCBs3b rkoian3a u [1PL. KI'/JI® nyts. B3aumocBs3b 0CHOB-
HBIX METa0OJMUECKUX MPOLIECCOB U PETYIMPOBAHIE MEeTaboIM3Ma cyocTpara B 3aBUCUMOCTH OT
ycnoBuil. ObOpa3oBanue anetui-CoA, perynsaropHble (epMEHThl U WX B3aUMOCBSI3b C OOIIUM
MeTabonau3mMoM cyOctpara. LIk TpukapOOHOBBIX KHCIOT, 00pa3oBaHUE BOCCTAHOBIEHHBIX JK-
BHBAJICHTOB, B3aUMOCBS3b ()EPMEHTATHUBHOW aKTHUBHOCTH LIUKIA C IPYTMMH METa0OINYECKUMU
Mpolieccamu, MPOTEKAIIIUMH B KileTKax. JlpixaTenbHas nenb — oopazoBanne ATD. Anomiepo-
TUYECKHE peaKIu (00pa3oBaHUE OKCAI0AIIeTaTa).

OO0mmasi B3aMMOCBSI3aHHOCTh IPOIIECCOB aHAa0OMM3Ma M KaTaboim3ma caxapoB, posb ¢ocdod-
PYKTOKHMHA3BI U IPYTUX (PEpMEHTOB B PETyJIMPOBAHUH META0O0IM3Ma CaxapoB MO TOMY HIIM UHO-
My Mertabonmdeckomy myTd. CpaBHEHHE HHEPreTHYecKOi >(PPEKTUBHOCTH Pa3IMYHBIX ITyTEH
ACCUMUJISALIUU CaXapoB.

PocTt MukpoopraHuzMoB Ha 3TUIIOBOM CIUPTE U anerare. POCT MUKpOOpraHM3MoB Ha H-aJIKaHaX.
[Tpouieccrl Tpancnopta. [lepBuuHOE OKHCIeHHE — OKUCIEHHE ¢ oOpazoBaHueM aneTui-CoA.
@OYHKIIMOHUPOBAHNE TJIMOKCHIJIATHOTO IIYHTA.

Poct Ha apomaTnueckux yrieBogopoaax. Poct mukpoopranuzmoB Ha C1-CO€IMHEHUSIX, MIPOIIEC-
Chbl TPAHCIIOPTA B KJIETKY, KaTaOOJUYECKHE MPOLIECCH], BKIIOUEHUE (opMalibieruia B aHaOoIu-
YecKHue MPOIECChl, CEpUHOBBIN MyTh, Cs-MyTh. B3auMocBs3b aHA00INYECKUX M KaTaOOTHIECKIX
IIPOLIECCOB.

Mooyns 3. Hanpaenennwiii cunmes nepeudHvIX u 6MOPULHBIX MEMADOAUMOE.
Knaccudukanus npoaykToB MUKpOOMOJIOTHYECKOTO CHUHTE3a, IEPBUYHbBIE U BTOPUYHbIE METa-
O0onuThl. HampaBneHHBIN CHHTE3 MPOIYKTOB MEPBUYHOTO MUKPOOHUOIOTHYECKOTO MPOUCXOXKIE-
Hug. OO0mMe KOHLENIMKA co3JaHusi mporeccoB. CnuproBoe OposkeHHE, CIOCOOBI yIpaBICHUS
nporueccoM (3 ekt Ilactepa, cocoOsr 6poskenus no Heitbepry, adpdext Omnn). MonodHoKuC-
70e OpokeHHe, Ipyrue BUubl OposkeHus. BEIOOp ONTUMAaNbHBIX CIOCOOOB KYJIbTUBUPOBAHMS JIJISI
JOCTHIKEHUS TTOCTABJICHHON 3ama4yn. HemomHoe OKMCIeHHe, HalpaBICHHBI OMOCHHTE3 YKCYC-
HOM KHUCIIOTHI, TpaHchopMalus copouTa B copO03y, HANIPaBICHHbBIN CHHTE3 KUCIOT U KETOHOB.
OO0mue moaxoapl HAMpPaBICHHOTO OMOCHMHTE3a TPUKAPOOHOBBIX KHCIOT (IMMOHHOW KHCIIOTHI),
CIoCcoObI YIIpaBJICHUS U peau3aluu npolecca.

HanpapnenHnblii cuHTe3 nonucaxapuoB. [ TIOKOHEOreHe3, B3aUMOCBS3b C MPOLECCaMU aCCUMMU-
JSIAN caxapoB, poiib pocdarassl.

HampaBneHHblil cuHTe3 IUMUAOB depe3 MaloHWI-COA W JHIONOJOOHBIX COCIUHEHHH depes
nzoneHTuinupodocdar. HanpaieHHbIN CHHTE3 aMUHOKHCIIOT: CUHTE3 TlyTamaTa U TJIyTaMHHa,
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ACCUMIIALIAS aMMHUAaKa, AMHUHOKHUCIIOTHI acllaparnHOBOTO Psijia, OMOCHHTE3 JIM3MHA Ha YTIIEBO-
HOM M YKCYCHOKHCIIOM CyOcTpaTax, OOImmii MeTaboIu3M B KJIETKaX.

HampaiieHHbI OMOCHHTE3 apOMaTHYECKIMX aMUHOKHUCIIOT Ha mpuMepe Tpuntodana. [Tpumene-
HUE€ T€HHO-WHKEHEPHBIX IITAMMOB MUKPOOPTraHU3MOB Il HAIIPaBJICHHOIO CUHTE3a aMUHOKHC-
JIOT.

Cnoco0 cuHTe3a aMUHOKHCIIOT C MCIOJIb30BAaHUEM IPEAIICCTBEHHUKAa U MMMOOUIN30BAaHHBIX
KJIETOK (CHHTE3 acmaparuHOBOM KHCIOTHI U3 (pymMapoBoii), BIMSHUE YCIOBUN KyJIbTHUBUPOBAHUS
Ha HANpPaBJICHHBIM CHHTE3 — HAMpPABJICHHBIM CHHTE3 sIOJIOYHONM KHCIIOTHI WM aclapariHOBOM B
3aBUCHUMOCTH OT COJIEBOI'O COCTAaBa.

OO01re MoJ0XKEHUsI HAIMPaBJICHHOTO CHHTE3a NMEPBUYHBIX META0OJIUTOB, BHIOOpP YCIOBHIA
KYJIbTUBUPOBAHUS JUIsl IOCTHKEHUSI ONTHUMAJIBHBIX MapaMeTpoB mpoiiecca.buocunres mpoayk-
TOB BTOPHUYHOTO MeTa0oIM3Ma: OMOCUHTE3 aHTUOMOTUKOB. Pojib aHTHOMOTHUKOB B MeTaboIu3Me
KJIETOK, aHTUOMOTHUKH Kak (hakTopsl AuddepeHcanum KIEToK, UX BIUSIHUE HA 001yl hepMeH-
TaTUBHYIO aKTUBHOCTH. HampaBieHHbI OMOCHHTE3 MEHULUIUIMHOB, MOJYCUHTETUYECKIE aHTH-
ouotuku Ha ocHoBe 6-AlIK. I[Tonunentuansle aHTHOMOTHKY, OTINYNE CHHTE3a OT CHHTE3a Oell-
KoB. HampaBiieHHbIN cuHTE3 BUTaMuHa Bis.
4.00b€éM yueOHOH TUCHMILITUHBI

B 3auerHbix | B akanmem.
Bunel yue6HOI paboTh eAUHULAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 4,0 144
AyIMTOpHBIE 3aHATHS: 0,33 12
Jlexumn (Jlek) 0,11 4
[Tpaktuueckue 3ausatus (I113) 0,11 4
JlabopaTtopusie 3ansatust (J13) 0,11 4
CamocrositeabHasi padora (CP): 3,42 123
CamocTosiTeIbHOE U3YUYCHHUE PA3IeTIOB JUCIIUILIMHBI 3,42 123
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ix3ameH (9)

AHHOTanus padoyveil NPOrpaMMbl JUCHUILIMHBI «JIa00paTOPHBINH NPAKTHKYM 110 MPOLEC-
caM W annaparaMm xummu4deckoi texnonorun» (b1.B.0/1.15)

Heab aucuunmianHbl - GOpMHUPOBAHUE Y 00YJAIOIUXCS KOMIIETEHIIMHA B 00JIACTH OCHOB
TU/IPABIMYECKUX, TEIJIOBBIX M MAacCOOOMEHHBIX MPOLECCOB XMMUYECKOW TEXHOJOTHH, MO3BO-
JSIFOIIMX BBIMTYCKHUKAM OCYILECTBIIATH HAyYHO-MCCIIEI0BATEIbCKYIO U MPO(ECCHOHANBHYIO Jesi-
TEIbHOCTb.

2. B pesyabrare M3y4eHHsl JMCHMILIMHBI 00y4YalOIIMICH MO NMporpaMmme 0akaJjiaB-
pHaTa J0JKeH: 001aaTh CIEeIYIOIUMHA KOMIIETEHIIMSMU:: BJIaJICHUEM OCHOBHBIMU METOJIaMU
3alUThl POU3BOACTBEHHOIO MEPCOHAa U HACEJIEHMsI OT BO3MOXKHBIX IIOCIEACTBUN aBapui,
karactpo¢, ctuxuiiHeix OenctBuil (OIIK-6); BnaneHuem miaHupoBaHUS SKCIIEPUMEHTa, o0Opa-
00TKM U TpezacTaBieHus noiydeHHbIX pe3ynbratoB (IIK-10); roTOBHOCTBIO HCHOIB30BATH CO-
BpEMEHHbIE UHPOPMAIIIOHHBIE TEXHOJIOIMH B CBOEH Mpo¢ecCHOHaIbHONW 001acTH, B TOM YHCIIE
0a3bl JTAHHBIX U TTaKeThl MPHUKIaAHBIX porpamm (ITK-11);
3nams: METOJBI pacyera TeIIo- U MacCOOOMEHHOI0 00OPYJOBaHMsI; METOJIbl ONpeAeTIeHUs OC-
HOBHBIX XapaKTEPUCTHK HACOCOB, TETNIOOOMEHHBIX U MAacCOOOMEHHBIX allapaToB, OCHOBHBIC
KOHCTPYKIIMU HACOCOB, TEIJIO0OMEHHUKOB, KOJIOHHBIX amapaToB.

Ymems: cocTaBnsaTh MaTepHalbHbIE U TEIJIOBbIE OATaHCHI JJISI CUCTEM Ta3-KUJIKOCTh, paccyu-
THIBATh MapaMeTPHI TEIJI0- U MACCOOOMEHHOT0 00OPY/IOBaHHS U HACOCOB;

Bnademwv: MeTONIONOTHENH pacdyeTa OCHOBHBIX MapaMeTpPOB T'MIPOMEXAHHUYECKUX, TEIJIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB; METOJIAMU COCTABJIEHUSI TEXHOJIOIMUECKHUX CXEM U IpaduyecKoro
n300pakeHHsI OCHOBHOT'O 00OPY/IOBAaHUS.

3.Kpartkoe coaep:kanue TUCIHUATITHHBI
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[Tpu BbIMONHEHUM J1TAOOPATOPHOU PabOTHI CTYIEHT JOJKEH OCBOUTH TEOPETUUYECKHI MaTepual
M0 3a/IaHHOMY pa3/ieNy Kypca, U3y4UTh METOJUKY BBIIOJIHEHUS paOOThl, MOJIYYUTh Y Mpenojia-
BaTellsl pa3pelieHre Ha BHITIOJTHEHNUE PaOOTHI.
Pe3ynbrarhl SKCIIEPUMEHTOB 3aHOCATCS B paOOUUid JKypHalI U CTYIEHTOM IPOBOJAATCS BCE HEOO-
XOJJMIMbIE PAacyeThl B COOTBETCTBHM C TpeOOBaHUSAMH mpernonaBarens. [IpoBoauTcs cpaBHEHHE
9KCIIEPUMEHTANIBHBIX JAHHBIX C JaHHBIMH PACCUUTAHHBIMU TEOPETUUYECKH.
CTyaeHT 3aliiaeT BhIMOJIHEHHYIO Pad0Ty U MOIy4aeT COOTBETCTBYIOIIEE KOJINYECTBO OAILIOB.
Koneunas ouenka ¢hopmupyercs u3 HaOpaHHBIX B ceMecTpe 0aioB 3a Bce MpojesaHHbIe pabo-
Tel. O0mmee xomuuecTBo padot 10, xaxmgas pabora oueHuBaercs B10 GamioB. MakcumanbHOe
koruecTBo Oamnos — 100.
Ipumepol nabopamopuvix pabom:
Omnpenenenue npoduisi CKOpOCTel B CEUEHUU TPYOOIIPOBO/IA.
['mapaBiaryeckoe COMpOTHBIIEHHE TPYOOIIPOBOIA.
Omnpenenenne XxapakTepUCTUK LIEHTPOOEKHOIO HAcoca.
['unpaBnuyeckoe COMPOTUBICHUE TMOPUCTHIX MATEPUAIOB MPHU (UIBTPOBAHUH CYCIICH-
3UH.
['maponvHaMHKa MICEBIOOKMKEHHOTO CIIOSL.
Temonepenaya B TEMI000MEHHUKE «TpyOa B TpyOe».
Tennonepenaya B KOXKyXOTpYOHOM TEIJIOOOMEHHHKE.
Omnpenenenne BpEMEHH OXJIAXICHUS KUAKOCTH PU HECTAIIHOHAPHOM TEINI000OMEHE.
Paznenenne GuHapHON CMECH KUAKOCTEH MPOCTOMN MEPETOHKOM.

10 Paznenenne OMHApHONW CMECH JKUJKOCTEH PEKTH(PUKAIIHCH.

11. Onpenenenue ko3 PpunmerTa MaccooTAaYM B KHUIKOH (asze.

12. Onpenenenue ko3 duienTa MaccooTIauu B ra3oBoil dasze.

13. Paznenenue pacTBopa 0OpaTHBEIM OCMOCOM.
4.00béM yueOHOil TUCIUIIIHHBI

NS

©CoNo O

B 3auernbix | B akanmem.
Bunsl yueOHoI paboThI eIMHUIIAX Jacax

O01as TPy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHSITHS: 0,25 9
JlaGopatopusie 3ansTus (I13) 0,25 9
CamocrositeabHas padora (CP): 1,64 59
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/IEI0B TUCIUIUIMHBI 1,64 59

Buna xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (4)

AHHOTanus padoveil NPOrpaMmMsbl JUCHUNIMHBI «KOCHOBBI OMOTEXHOJIOTHM»
(b1.B.0/1.16)

1.Ileab AMCUMILUIMHBI - JaTh CTYJACHTY LIEJIOCTHBbIE NPEACTABICHUS O COBPEMEHHOM
COCTOSIHUM U TEPCIEKTHBAaX pPAa3BUTHS OMOTEXHOJOTMM KaK HAalpaBiIeHUs HAydyHOU U
NPAaKTUYECKON JIeATEIbHOCTH YeJIOBeKa, OCHOBAaHHOM Ha MCIOJIb30BaHUHM OMOTEXHOIOTHYECKUX
00BEKTOB (KJIETOK MUKPOOPTaHU3MOB, PAaCTEHHM, )KUBOTHBIX U T.II.) UM MOJEKYIN (HYKJIEHHOBBIX
KUCJIOT, OeIKOB-()EpMEHTOB, YINIEBOAOB, JUMHUIOB B WHAMBHUIYaJIbHOM BUJEC WIH B BHUJAE HX
CMEeCH, KOMIUIEKCOB W TMp.) U1 UCHOJb30BaHMUS B TMPOMBIIUIEHHOM IPOU3BOJICTBE,
3IpaBOOXPaHEHNH, PKOJIIOTHYECKOr 3amure. [Ipu 3TOM mpeamnonaraercs,, 4To CTyAEHTHl UMEIOT
byHIaMEHTalIbHYI0 TMOATOTOBKY IO TEOPETUYECKUM paslielaM XUMHH, OHOXMMHH, OOIIeH
OMOJIOTMM M MHKPOOMOJIOTHMM, OCHOBHBIM IpOIlecCaM M ammaparaM XUMHYECKOH U
OMOXMMHUYECKOW TEXHOJIOTHH.

2. B pesyabTare H3y4eHUs1 JUCHUILINHBI 00y4AIOUIMICA MO0 MporpamMMe 0akaaBpua-
Ta J0JIKeH: 00JaaTh CIEAYIOUIMMH KOMIIETEHIIUSIMU: TOTOBHOCTBIO OLEHMBATh TEXHUUYECKUE
CPEJICTBA U TEXHOJIOTUH C yYETOM IKOJIOTMUECKUX mociencTsuil ux npumenenus (I1IK-3); Bna-
JIEHUEM OCHOBHBIMHM METOJAMU M IIPUEMaMU MPOBEIEHUS IKCIIEPUMEHTAIbHBIX UCCIEIOBAaHUN B
cBoel mpodeccHOHATBLHON 001aCTH; CIIOCOOHOCTHIO MPOBOAMTH CTaHJAPTHBIE U CepTH(HKAIIH-
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OHHBIE UCIBITAHUS ChIPbs, TOTOBOM NPOAYKLIMU U TexHoJornyeckux npoueccos (I1K-9); Bmane-
HUEM IIJJAHUPOBAaHUS HKCIIEPUMEHTa, 0OpabOTKH M INpPEICTaBICHUS MOITYYEHHBIX Pe3yJbTaToOB
(TIK-10);

3namv: OCHOBHBIE MNPUHIMIIBI OpPraHU3alMM OHWOTEXHOJIOTMYECKOrO IPOU3BOJACTBA, €ro
UEPAPXUUECKYIO CTPYKTYPY, METOABI OLIEHKH 3()(HEeKTUBHOCTH MPOU3BOJICTBA; MPUHIMITHATBHYIO
cXeMy OHOTEXHOJIOTMYECKOrO IPOM3BOACTBA; SKOHOMMUYECKHE KPUTEPUH ONTHUMH3ALUU
NPOM3BOJICTBA; OCOOCHHOCTH  MOJAEIHPOBAHUS, MacmTaOupoBaHUsT W ONTHUMH3ALNU
OMOTEXHOJIOTHYECKHX CXEM M IPOLECCOB; OCHOBBI OMOTEXHOJIOTMH, OCHOBHbIE OMOOOBEKTHI U
METONbl PabOThl ¢ HUMH; OMOXMMHYECKHE, XUMHUYECKHE M (DU3MKO-XUMHUYECKUE IPOLECCHI
IpoTeKarole B OMOpeakTopax M Ha CTaAusAX IepepabOTKH, CBA3AHHBIX C BBIACICHHUEM H
OYMCTKOM LIE€JEBOrO MPOJYKTA; 3aKOHOMEPHOCTH KHUHETHKM pPOCTa MHMKPOOPraHU3MOB U
o0pa3oBaHMsl MPOAYKTOB METaOOJIM3Ma; MOAEIU POCTa M 00pa3oBaHMs MPOAYKTOB; METOIbI
KYJIGTUBUPOBAHUS; OCHOBBI IH3UMOJIOTUH, METOABI MMMOOWIM3anuu (EPMEHTOB U KIIETOK,
IOPUHIUIBI MMMYHHOIO aHaJM3a; BaKHEHIME MPOM3BOJCTBA MPOMBIIUIEHHON, MEIUIMHCKOM,
CEJIbCKOXO3STUCTBCHHOM,  DKOJIOTMYECKOW  OMOTEXHOJOTMH, OHMOHAHOTEXHOJOTHH,  POJHU
COBPEMEHHOM OMOTEXHOJOIMH B PA3BUTUU COBPEMEHHOHN SHEPreTHKHU, TEXHOJIOTUHU BbIIEIECHUS
METAJJIOB U3 PYA, JETKOM MPOMBIIIJIEHHOCTH.

Ymems: ocyliecTBIATh KyIbTUBUPOBAaHHE MUKPOOPTAaHU3MOB B a9POOHBIX U aHaIPOOHBIX yCIIO-
BUSIX B JIAOOPATOPUH; BBIACIATH MPOIYKTHI METa0OIU3Ma U3 KyJIbTYpalbHOW KUIKOCTH U KiIe-
TOK MPOJYLEHTa METOAAMHU IKCTPAKLIUH, OCAXKACHUS, HOHHOIO OOMEHAa U YJIbTPaKOHLIEHTPUPO-
BaHUs; OCYLIECTBIISITh KOHTPOJIb COAEPaHUS L€JIEBOr0 KOMIIOHEHTA B IMOJIYNPOAYKTaX, MOIY-
YaeMbIX Ha OTJEJIbHBIX TEXHOJOIMUECKUX CTaJMAX; IPOBOIUTH 00pabOTKY pe3ysbTaToB HU3Me-
PEHMIA ¢ UCIOTIH30BAHNEM TAKETOB MPHUKIIAAHBIX TPOTPAMM; HCIIOJIB30BaTh CTAHAAPTHI U IPYTUe
HOPMAaTHBHBIE IOKYMEHTHI NIPH OLIEHKE, KOHTPOJIE KauyecTBa U CepTU(DUKALUH ChIPbSI U MPOIYK-
IIUH; ONPEIEIIATh TapaMeTPhl CHIPhs M MMPOIYKIIUU NIPU UX CePTU(UKALNH; BBIOPATh PalliOHATb-
HYIO CXe€MYy OMOTEXHOJOIMYECKOI'0 MPOU3BOJICTBA 331aHHOTO MPOIYKTA, OLEHUBATh TEXHOJIOIU-
YeCKYI0 2P PEKTHBHOCTH MPOU3BOCTBA.

Bnademws: MeTogaMHU OYMCTKM M CTEPUIM3ALMM BO31yXa, KOHCTPYHPOBAHUS U CTEPUIM3ALUU
NUTATENBHBIX CPE; METOIaMH IIPOBEICHUS CTAaHIAPTHBIX UCIBITAHUH 110 ONPEISIICHUIO TTOKa3a-
Tesiel (PU3MKO-XUMHUECKUX CBOMCTB ChIpbs U MPOAYKLHMH;, METOJAMH TEXHUYECKOTO KOHTPOJIS
10 COOJIOICHUIO TEXHOJIOTUYECKON AUCIUILIIMHBI B YCIOBUSX JEHCTBYIOIIETO OMOTEXHOIOTHYe-
CKOT0 INPOU3BOJCTBA; METOAAMHU IUIAHUPOBAHMS, MPOBEAECHUS M 00pabOTKHM OMOTEXHOJIOTHYe-
CKUX KCIIEPUMEHTOB.

3.Kpartkoe cogepxxanue JuCHUMIIIHHBI

Beeoenue. CoBpeMeHHOE COCTOSIHME U MEPCHEKTUBBI pa3BUTUs OnoTexHonoruu. [Ipenmer Ono-
TEXHOJIOTUHM. XapaKTepUCTHKA PA3JIUYHBIX BHJIOB OMOTEXHOJOTMYECKON MPOAYKIUU (MHUPOBOU
00BbeM MPOU3BOJCTBA B HATYPAJIBLHOM M JIEHE)KHOM BBIPAXEHHH) U €€ OCHOBHBIE MOTPEOUTENN.
Mooynb 1. Memoowvt 6uomexnonozuu. OCHOBHbIE OMOOOBEKTHI OMOTEXHOJIOTUU: MUKPOOpra-
HU3MBI, KJIIETKA M TKAHW PACTEHHIA, )KUBOTHBIX M YeJOBeKa, OMoKaramm3aTopbl. MeToabl KOHCT-
PYUPOBaHMSI IPOAYLIEHTOB OMOJIOIMYECKH aKTUBHBIX BEIIECTB: CEIEKIIHsI, METO/ PEKOMOUHAHT-
HbeIx /IHK, rudbpunomuas texuosnorusi. CeipbeBas 06a3a OMOTEXHOJIOTHH. THUIIOBBIE TEXHOJIOTHYE-
CKHE MPHEMbl U OCOOCHHOCTH KYJIbTHUBHPOBAHUS MHUKPOOPTraHM3MOB, KJIETOK M TKaHEW pacTe-
HUH, )KUBOTHBIX M YEJIOBEKA, MOJyYeHHE BHEKJIETOYHBIX U BHYTPUKIETOYHBIX MPOAYKTOB OMO-
CHHTE3a U OMOoTpaHCPOpMaIIUH B JIaOOpaTOpuH U Mpou3BoAcTBe. OCOOEHHOCTH UMMOOHITU3AIINH
OMOOOBEKTOB M MX MPUMEHEHUE B OMOTEXHOJIOTUH. THUIIOBBIE TEXHOJIOTUYECKUE TIPUEMBI B all-
napaTypHoe odopMIIeHHE CTaAuN KyIbTUBHUPOBaHUs (OMOCHHTE3a), O IePKaHHsI aCENTUYECKIX
ycloBuH, TeMieparypsl, pH cpensl u ap. mapaMeTposB npoiiecca Ha TpedyeMoM YpOBHE, TEIUIO- U
MaccooOMeHa; CTauil BbIICTICHNS U OYMCTKU MPOJTyKTOB OMOCHHTE3A.

TectupoBaHre OMOIOTUYECKH aKTHBHBIX BEIIECTB IO THITIOBBIM CXEMaM, HaJIKHOCTH TIpoIiecca,
OXpaHbl OKpY)Kalolled cpenbl, KOHTPOJAs W  Oe30MacHbIX YCJIOBUH  OKCIUTyaTallMH.
BcrnomorarenbHble CTaauM TEXHOJIOTHYECKOTO Ipollecca U UX POoJib B OHOTEXHOJIOTHYECKOM
IIPOU3BOZICTBE.
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CoBpeMeHHbIE TOAXOAbI K CO3JaHHIO PECcypco- M IHEProcOeperaromux TEXHOJIOTHH H

MaJIOOTXOAHBIX TPOU3BOACTB.
Mooyne 2. Ilpombiuunennan ouomexnonocus. Ilpou3BoncTBo Oenka OJHOKJICTOYHBIX
opranu3moB. [Ipo0nemsl u nepcrnekTuBbl. [IpoMBbIlUIEHHBIE IITAMMBI-IPOAYLIEHTHI. TpeboBanus,
IPEIbSABISIEMbIE K KaU€CTBY TOTOBOTO MpoAyKTa. bromacca mpOMBILUIEHHBIX MUKPOOPTaHU3MOB
KaK ChIpbe IS MOJy4YeHUs IUPOKON TaMMBbI POYKTOB PAa3IMYHOTO HA3HAUEHUSI.

TumnoBas cxema nmony4eHus: (PEpMEHTHBIX IPEnapaToB pa3IMuyHOrO Ha3HAYCHUSI.

TumoBasi cxema MONy4eHUsS MEPBUYHBIX METAOOJUTOB: AMHHOKHUCIIOT, OPTaHUYECKUX
KHCJIOT, BUTAaMHHOB. [IpHHIMIOBI pEryiasiuu, OOECIEUUBAIOUINE CBEPXCHUHTE3 IEPBHYHBIX
MeTabOIUTOB Ha MPUMEPE MPOMBILUICHHBIX TPOAYLIEHTOB aMUHOKHUCIIOT.

TunoBasi cxema MOJy4YeHUS TNEPBUYHBIX META0OJUTOB Ha MpPUMEpPE AaHTHUOUOTHKOB
MEIMIIMHCKOTO Ha3HAYEHUS.

Mooyns 3. Ocnoenble HANPABIEHUA COBPEMEHHOI DUOMEXHOI0ZUU

3.1. DKonozuueckas OGuomexHonozusn. XapakTepUCTUKA MPOOJIEM OXpaHbl U BOCCTAHOBIICHUS
OKpYXKAroIllel CpeAbl C TOYKU 3PEHHS HCIOJIH30BAaHUS OMONOTHYECKHUX METOJO0B. A’poOHBIE
MPOLECChl OYUCTKM BO3AyXa U BOJbl. AHa’3poOHBIE MpPOLECChl MEpepadOTKU OPraHUYECKUX
OTXO/10B, XapaKTEpUCTHKA U IPUMEHEHHE Ouorasa.

3.2. Cenbvckoxozaiicmeennasa Ouomexunonocusa. TumoBas cxeMa TMONYYSHHs I[IpenaparoB
KOPMOBOI'O Ha3HAY€HMUsS: KOHLEHTPATOB BUTAMHUHOB, aHTHUOMOTHUKOB KOPMOBOIO Ha3HAYEHUS.
[TpousBoacTBO mpeMukcoB. [Ipon3BoacTBO MUKPOOHBIX MpenaparoB AJs pacTEHUEBOACTBA: IS
3allIUTHl PACTEHUU OT BPEIHBIX HACEKOMBIX; AHTHMOMOTHMKOB MPOTUB KOPHEBOW THUIU U
MYYHUCTON POCHI; OaKTEPHUANBHBIX YIOOPEHUN; CTUMYIISITOPOB POCTa PACTEHUN TOPMOHAIBHOMN
npupoabl. JlocTikeHUs: OMOTEXHOJOTHMM B OOJNACTH CO3[aHUS CBOOOJHOTO OT BpETHOMN
MUKpPOQIIOpBl TOCAJIOYHOTO0 Marepuana (paccaabl) M TpaHCTEHHBIX pacTeHuid. [Ipobnembr u
HEPCIIEKTUBBI.

3.3. lluwesan ouomexnonocusn.  KoHuenuus  panuoHANBHOTO U cOaTaHCHPOBAHHOTO
nutanus. llponyknuss MHKpOOMOJOTMYECKOrO CHHTE3a JJIsi MUIIEBOM IPOMBILIUIEHHOCTH:
MPOAYKTHI OCJIKOBOM, JTUIMHUIHON U YINIEBOJHOW MPUPOBI, MpenapaThl OMOJOTUYECKU aKTUBHBIX
N00aBOK, COAEpIKALIMX CMECH AaMHUHOKHCIOT, NENTUAOB, BUTAMHHOB H MHKPO3JIEMEHTOB;
MUIIEBKYCOBbIE J00aBKM; KOHLIEHTPAThl U H30JATHl OENKOBBIX BELIECTB; MPOU3BOJICTBO
MOJICTIACTUTENIC-3aMEHUTENIEH caxapa; MPOU3BOACTBO KOHCEPBAHTOB (HU3UHA).

3.4. Meouyunckaa oOuomexmnonozus. BBeneHue B MEAMLUUHCKYI0 OHMOTEXHOJOTHIO.
Onpenenenne MeIUUUMHCKOW — OuorexHoioruu. OCHOBHBIE —3a/aud, KOTOpbIE —pellaeT
MeIMIIMHCKasg OuoTexHojorus. Ominyne MEIUIUHCKUX OHOTEXHONOTUH OT MEIUIIUHCKUX
texHosoruit. [Toustue o Onoodwvekre. Knaccudukarus 6no0o0HEKTOB.

[Tonsitre 06 ummyHonoruu. Cucrema UMMYHHOTO roMeocTasa. [loHsaTue 06 aHTHUreHaxX U
antutenax. Ctpykrypa antuten. Kmaccudukanus antuten. EcTecTBEHHBIM M UCKYCCTBEHHBIN
uMMyHHUTET. [loHsATHE O peakuusx Y-roOynuHaA. TeXHONIOTHs TOMY4YeHHsS MPOTUBOKOPEBOTO
Ipernapara cepojaoruueckoil cnenn@uuHOCTH (PeaKkuK armIIOTUHALKMN U TPEIUITUTAIIIN).

BBeneHne B COBpeMEHHYIO HMMYHOOMOTeXHoJoOruioo. KierouHas HMHKEHepHs.
['mbpuaoMHass  TEXHOJMOTUS  IOJYYEHUS] MOHOKJIOHAJIbHBIX  aHTUTEN. Mcmonbp3oBaHue
MOHOKJIOHAJIBHBIX aHTHTEN JIJIs1 OYMCTKH OMOIOTUYECKUX JKUIKOCTEeH. IMMYHOCEHCOPBHI.

CoBpemeHHbIE NPUBUBOUYHBIE Tpemnaparbl. CoBpeMeHHas KiacCU(PUKAIMS BaKIIMHHBIX
npemnaparoB. MUKpOOHBIE KUBBIE BaKIIMHBI. TEXHOJIOTUS MOJYYCHUS >KUBBIX BAKIUH. YOHUTHIE
BaKIMHbI. TeXHOJOTUS TONy4YeHUS YOUTHIX BAaKIUH. AHATOKCHHBI. TE€XHOJOTUS MOTyYEHHS
aHaTOKCUHOB. ChIBOPOTOYHBIE ITPENapaThl.

[Ipenaparbl Ha OCHOBE >KUBBIX KYJIBTYp MHUKpPOOPTaHHU3MOB. TEeXHOJOTUS MOITY4YEHHUS
npemnaparoB HOpMO(MIOPOB, MPOOMOTHUKOB, MPEOMOTHKOB ¥ CHHOMOTHUKOB. TpeGoBaHus K
HITaMMaM, HCIIOJIb3YEMBbIM JIJIsi TMPUTOTOBJICHUS TpPENapaTtoB Ha OCHOBE JKUBBIX KYIbTYP
MHUKpPOOPTaHU3MOB.

3.5. bBuonanomexmonocusn. llpenMer W WHCTPYMEHTapUi HAHOOMOTEXHOJIOTHH, OOIIas
XapaKTepUCTHKA, WCTOPUS  PAa3BUTHSA, OCHOBHBIE  HayuyHble  HampaBieHuUs. MecTo

92



HAHOOMOTEXHOJIOTHMH CPEeOu HayK eCTEeCTBEHHOro mpoduins. YCTpoiicTBa MHUKpPO- U
HAHOOMOMEXaHWKH, B TOM UHCJIE€ MOJEKYISpPHbIE MOTOpPbI, HAHOPOOOTHI, OWOYHUIIBL,
HAaHOCEHCOPBI. AJipecHas IocTaBKa JiekapcTB. HaHonMarHocTuka naTtojJoru4yeckux COCTOSHUM U
uHpekuui, HaHoOuoceHcophl. HaHOCTPYKTypHUpOBaHHbIE OHOCOBMECTHMBIE MaTepuabl,
UMILIATaHThl. MOJEKYISIpHbIE MAIIMHBI, CaMOCOOpPKa HAHO- U HAHOOUOCTPYKTYP, MOJIEKYIISIPHOE
MOJEIUPOBAHUE M AM3aiiH  (YHKIMOHAJBHBIX HAHOCTPYKTYP M HUX KOMIUJIEKCOB C
ounonommmMepamu. MMmmyHoxpoMarorpadudeckue TeCThl, 0T-aHaau3bl. [loTeHInanbHbIe PUCKU
OT MCIIOJIb30BaHUs HAHOYACTHIl M HaHoMmarepuayioB. OcHOBHbIE (DaKTOpPbI, 00YCIIaBJIUBAIOIINE
MOTEHIMATbHBIE PUCKU OT UCIOIb30BaHUS HAHOYACTUI] U HAHOMATEpPHUAJIOB.

3.6. buozeomexnonocun u oOuoInepzemura. Ilonstue o OuoreorexHonmoruu. Kparkas
XapaKTePUCTHKA OCHOBHBIX IPOIECCOB OMOTEOTEXHOJOTHH: OaKTepUaIbHOE BBIIICIAYNBAHNC
XUMHYECKHUX 3JIEMEHTOB U3 Py, KOHIEHTPATOB U TOPHBIX MOPO, odoraiieHue pyu, onocopOuus
METAJUIOB U HEMEeTaJIoB. MeToabl 0OpbObI ¢ METAHOM B IIaXTaxX. Y THIIM3AIUS YIJIEKUCIOTHI C
MOMOIIbI0  MUKPOOPTaHU3MOB.  MHKpPOOHONIOrMYECKOe MPOU3BOJACTBO  BO30OOHOBISIEMBIX
WUCTOYHUKOB DJHEPTUU: HU3IIMX CIHPTOB, alleTOHA, MeTaHa OWOKOHBEPCHEH OpraHMYeCKHX
OTXO/IOB M PACTUTENILHOTO ChIphs. [lepcnekTuBbl Mpon3BoacTBa Bonopoaa. [IpousBoacTso Temia
a’pOOHBIM OKHMCIIEHUEM OPTaHUYECKUX BEIIECTB (OTXO/OB).

4.00b€M yueOHOil THCIUIIIHHBI

B 3auerHbix | B akanmem.
Bunsl yueOHOI paboThI eIMHUIIAX Jacax

O01as TPy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHSITHS: 0,22 8
Jlexmum (Jlek) 0,11 4
[IpakTuueckue 3ansatus (113) 0,11 4
CamocrositesbHasi padora (CP): 1,53 55
CaMoCTOsTEIbHOE U3YUEHUE PA3/IETI0B IUCIUILINHbI 1,53 55

Bua koHTpoOJs: 3a4eT / IK3aMeH 0,25 Ox3ameH (9)

AHHOTanMs padoyeii mporpaMmpl JucHHUILIHHBI «O6masn 6uoaorusi» (b1.B.0/1.17)

1.leap kypca "OO6mas 6uosorus "'1ath CTYJCHTY LEIOCTHOE MPEACTAaBICHUE 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI KUBOU MPUPOBI, OMOIOTUYECKOTO Pa3HOOOpa3Us KUBOTO,
CTPOEHUH KJIETKH, KaK JI€MEHTApHON €IMHUIIBI )KUBOTO, 00 OOMEHE BELIECTB U MPEBPALIEHUI
SHEPruM B KJIETKE, 00 0COOEHHOCTSIX MUKPOOPTaHU3MOB, KOTOPBIE SIBISIFOTCSI OTHUMHU U3 OCHOB-
HBIX 00BEKTOB OMOTEXHOJIOTHH, O Pa3HOOOpa3UH MPOIIECCOB META00IM3Ma U OMOCHHTETUYECKUX
MPOIIECCOB, 3aKOHOMEPHOCTSX POCTa U CIOCO0ax KyJIbTHUBHPOBAHUS MHUKPOOPTaHU3MOB, 00 OC-
HOBaX F€HETHMKU MHUKPOOPTraHU3MOB, O METOJIaX CEJEKLHUHU, O POJIM MUKPOOPTaHU3MOB B PUPO-
ne, 00 y4acTHH B KPYTOBOPOTE BEILIECTB.

2. B pe3yabrare m3yueHusl AMCUHMILIMHBI 00y4YaloUuiicsi Mo mporpaMmme dakaJjiaB-
puaTa JoJKeH: o01alaTh CIAeAYIOIIMMH KOMIETEHLIUSIMU: CIIOCOOHOCThIO U TOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMILIMH B MPOPECCHOHATHHON Jes-
TEIbHOCTH, IPUMEHSTh METO/bl MATEMATUYECKOTO aHAIN3a U MOJECINPOBAHUSI, TEOPETUUECKOTO
u skcnepuMenTanbHoro uccnenaoBanus (OIIK-2); cnocoOHOCThIO MOHUMATH 3HAYEHUST UHGOP-
MalH B Pa3BUTHH COBPEMEHHOIO MH(OPMALIMOHHOTO OOIIECTBA, CO3HAHUEM OMACHOCTU U yTPo-
3bl, BO3HHMKAIOILEH B 3TOM IpoIecce, CHOCOOHOCTRIO COOII0aTh OCHOBHBIE TPeOOBaHUS HH(OP-
MAaIMOHHON 0€30MacHOCTH, B TOM YHCIIE 3aIUTHI TocyaapcTBentoi taitael (OITK-4); BiageHneM
OCHOBHBIMH METOJaMH M TIPUEeMaMH MPOBEIEHUsI SKCIIEPUMEHTAILHBIX HUCCIEIOBAaHUI B CBOEH
npodeccuoHanbHOM 00J1aCTH; CIOCOOHOCTHIO MPOBOJIUTH CTaHIAPTHBIE M CEPTHUPUKALNOHHBIE
UCTIBITAHUS CBIPHsI, TOTOBO MPOYKIIMU M TeXHOoJIornueckux mporeccon (ITK-9);

3Hamb: OCHOBHBIE PA3INYMS KUBBIX U HEKUBBIX CUCTEM; CYIIHOCTh MPOLECCOB, MPOTEKAIOIINUX
B OPraHU3ME U 3aKOHOMEPHOCTH B3aMMOJICHCTBHS OpraHU3Ma C OKPYKAIOWIEH Cpeaoi;
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Ymemsb: 0OBSCHUTH OCHOBBI 3BOJIOIMOHHON TEOPUH, 1aTh XapaKTEPUCTUKY YPOBHEW OpraHu3a-
IIUU SKUBOTO.

Braoemw: ocHOBaMU IIUTONIOTHH U TCHETHUKH.

3.Kparkoe conep:kanue TUCHUIIITHHBI

Beeoenue ¢ npeomem. CpolictBa xuBoro. CaMoperyisuus 1 ypOBHM OpPraHU3alMM >KUBBIX
cucteM. buosnorus, kak COBOKYNMHOCTh HAayK, U3YYAIOIIUX CTPYKTYpPY, QYHKIMOHMpPOBAHHE M
pPa3zHO00pa3ue )KUBBIX CUCTEM Ha PAa3HBIX YPOBHIX OpraHU3aluu.

1. Ocnoewvl yumonozuu.

1.1 Xumunueckast oprann3zanus kietku. CopepkaHue XUMUYECKUX 3JIEMEHTOB U OPraHMYECKUX
BellecTB B KieTke U uX (yHkuuu. buonomumeps! kietku. CTpoeHHEe W (YHKIHH OpraHes
KJIETKH.

1.2. Pa3MHOK€HHE U UHIUBUIYAIIbHOE Pa3BUTHE OPraHu3MOB. JKU3HEHHBIM UK. XPOMOCOMBI.
Muto3. Meiio3. @opmel pasmHokeHus. Juddepennumanys KIeTok — pakTopbl U peryisnus 3To-
o Tmpolecca.

2. Ocnoswl 2enemuxu.

2.1 OcHOBBI KJIaccu4yecKor reHeTuku. [IoHsTHE 0 HacIeACTBEHHOCTH U U3MEHUYUBOCTU. Marepu-
aJbHBIE U MOJICKYJIIPHBIE OCHOBBI Hacye/ncTBeHHOCTU. OCHOBHBIE 3aKOHBI Menzens. Meroabl
TeHETUYECKUX MCCIIEOBAHUN.

2.2 I'eneTuka nomyssiiui, MUKPOIBOJIIOIMS, MAKPOIBOIIOIKA. 3aKOHOMEPHOCTH U3MEHYUBOCTH:
HacJIeICTBeHHas, Moaudukanuonnas. Myranuu. [lonsartue «HopMa peakiuu». PazHooOpasue
JKUBBIX OPTraHU3MOB.

4.00b€M yueOHOil TUCIUIIIHHBI

B 3ageTHBIX B akagewm.
Bunsl yueOHoI paboThI eMHHIIAX yacax
O01as TPy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHSITHS: 0,56 20
Jlexmum (Jlek) 0,28 10
[Tpaktuyeckue 3ansatus (I13) 0,28 10
CamocrositeabHasi padora (CP): 1,33 48
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeTIOB TUCIIUILIMHBI 1,33 48
Bupa xoHTpoOJIsi: 3a4eT / IK3aMeH 0,11 And. 3auer
(4)

AHHOTaUs padoyeil MPorpaMMbl TMCHUIJIHMHBI « XHUMHUS OMOJTOTHYECKH AKTUBHBIX Be-
mecrB» (b1.B.0/1.18)

1.IHesp AMCHMILVIMHBI - JaTh CTYJIEHTY IpeJCTaBlIeHre 000 BCEM MHOTOOOpa3suu XUMU-
YeCKUX COSAMHEHMI, BCTPEUAIOIIUXCS B )KUBOI MPHUPOIE, XUMHUYECKOM COCTaBe Pa3HOOOPa3HBIX
OpPraHU3MOB M (PYHKIIMM KOHKPETHBIX COEIUHEHHUH B KJIETKE M OPraHM3ME B IIEJIOM, a TAKXKe O
XUMHUYECKOW U TPOCTPAHCTBEHHON CTPYKTYpaxX OCHOBHBIX OMOJOTHYECKH AKTHBHBIX BEIECTB,
UX XUMHYECKHX, (PU3NYEeCKNX, (GU3UKO-XMMHUECKUX CBOWCTBAX, METOJAX BBIJCICHUS U3 MPH-
POJHBIX OOBEKTOB M XMMUYECKOTO CHHTE3a Ui MOCIEAYIOIEro IPUMEHEHNS B MEAUIIMHE, MTH-
IIEBOM NPOM3BOACTBE, CEIBLCKOM XO3SICTBE, BETEPUHAPHH, DKOJOTUUYECKON 3aIUTE OKPYXKaro-
Ien Cpebl.

2. B pesyabrare m3y4eHusl JMCHMILIMHBI 00y4YalOIIMICH MO NMporpaMme 0akaJjaB-
puaTa J10JiKeH: 00Ja/1aTh CIEAYIOMUMHA KOMIETEHIIUSIMHA: CIHOCOOHOCTHIO U TOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AWCIUILIUH B MPOPECCHOHATHHON Jes-
TEIbHOCTH, IPUMEHSTh METO/Ibl MATEMATUYECKOTO aHAIM3a U MOJECIUPOBAHMUS, TEOPETHUECKOTO
u skcnepuMeHTanbHoro uccnenaoBanus (OIIK-2); cnocoOHOCThI0O OHUMATH 3HAYEHUST WHDOP-
MalH B Pa3BUTHH COBPEMEHHOTO MH(OPMALIMOHHOTO O0IIECTBA, CO3HAHUEM OMACHOCTU U yTPO-
3bl, BOBHUKAIOIIEH B ATOM IpoIlecce, CIOCOOHOCTRIO COOJII0IaTh OCHOBHBIE TpeOoBaHMs HHPOP-
MaIMOHHOM 0€30MacHOCTH, B TOM YHCJIE 3alIUThl rocyaapcTBeHHoM TaitHbl (OI1K-4); Bnagenunem
OCHOBHBIMH METOJaMH M TpHEeMaMH MPOBEIECHUS SKCIIEPUMEHTAILHBIX HUCCIEIOBAaHUI B CBOEH
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npodeCCHOHATBLHON 00JIaCTH; COCOOHOCTHIO MPOBOJUTH CTaHAAPTHBIC M CEePTU(UKAIMOHHBIC
UCTIBITAHUS CBIPhsI, TOTOBOM MPOAYKIIUK M TeXHOIoruueckux mpoieccon (ITK-9);

3Hamb: XUMHYECKYI0 M TPOCTPAHCTBEHHYIO CTPYKTYPHI, XMMHUYECKHE, (pu3nueckue u (Gpusmxo-
XMMHUYECKUE CBOMCTBA AaMUHOKHCIIOT U UX ITPOU3BOJHBIX, OMOJIOIMYECKYIO POJIb aMUHOKHUCIIOT U
UX MPOU3BOJHBIX, METONBI BBIICICHUS U TOJYYEHHs B YUCTOM BHJE; CTPYKTYpY, CBOICTBa U
Ouosiornyeckyro (pyHKIMIO Haumbosiee BaKHBIX IENTHIOB; CTPYKTYPY U INPOCTPAHCTBEHHYIO
OpraHu3alio OEJIKOB, METOMBI UX BBIJICIICHUS U OYMCTKU; OCHOBHBIC NPOLIECCH MPEBPAIICHUS
0€nKoB, MENTHJIOB M AaMUHOKHUCIOT B JKHMBBIX OpraHM3Max; CTPOEHHE M KiaccU(UKaIUIo
(epMeHTOB, UX OCHOBHBIE CBOICTBA, pOJIb KO(PEPMEHTOB, IPOCTETUIECKHUX TPYII, KOPAKTOPOB B
(epMEHTATUBHOM KaTaju3e; XHMHUYECKYI0 CTPYKTYPY U IPOCTPAHCTBEHHOE CTpPOEHUE
HYKJICOTHIOB, HYKJICOTUA(POC(HATOB U pa3IMUHBIX TUIOB HYKJICHHOBBIX KHCJIOT, UX OCHOBHBIE
CBOHCTBa M Onosornuyeckue (PyHKIMH, METONbl BBIACICHUS, OUUCTKU U aHaJIM3a HYKJIEUHOBBIX
KHCJIOT PA3IUYHBIX TUIOB; KJIacCU(UKAINIO, XUMUYECKYIO CTPYKTYPY U CTPOCHHUE YIIIEBOAOB,
UX XUMHUYECKHe, Qpu3nueckue U (U3MKO-XMMHUYECKHE CBOWMCTBA, a TAK)KE METOABI MOJYyUYCHMS,
BBIJICJIEHUSI M OYUCTKH, pPa3HOOOpa3We  BBHIMOJIHAEMBIX  OMOJOTMYECKHX  (DYHKIIMIA;
KJIacCU(UKALMI0, XUMHUYECKYIO CTPYKTYPY M CTPOEHHUE JIMIUAOB, MPOU3BOIHBIX JIMIUAOB, UX
XUMHYECKHe, (U3n4Yeckne M (PU3MKO-XMMHUYECKHE CBOMCTBA, a TAKXKE METOABI IMONYyYCHHS,
BBIJICJICHUS] U OUYUCTKH, pa3HOOOpa3ue BBINOJIHAEMbIX OHOJOTMYECKUX (QYHKLIUH, OCHOBHbBIE
NPUHIUITB OPTaHU3AIMK U CTPOSHUS OMOJIOTHYECKUX MeMOpaH, X Ononorundyeckue GyHKIUH;
Ymems: 0CO3HAaHHO M apryMEHTHPOBAHO BBIOMpPATh OMOJOIMYECKUM OOBEKT AJIS BbLAEICHUSA
OMOJIOTUYECKH aKTHBHBIX BEIIECTB; MPOBOIUTH JC3MHTETPALMIO KJIETOK U (DpaKIrOHUpOBaHHE
KJIETOYHBIX KOMIIOHEHTOB; BBIACIATh OMOJOIMYECKH aKTHUBHBIE BELIECTBA M3 KYJIbTYypaJbHOU
XKHUJIKOCTH M PACTUTENBHBIX, )KUBOTHBIX, TPHOHBIX M OAaKTEPHAJIBHBIX KIETOK METOJAaMH JKC-
TPAKIMHU, OCAXKICHHS, HOHHOTO 0OMeHa, XpoMaTorpaduu U yJIbTPaKOHIIEHTPUPOBAHUS; OCYIIe-
CTBJIATh KaYECTBEHHBIH M KOJMYECTBEHHBIH KOHTPOJb COJCPKAHHUS OMOJOTHYECKH aKTHUBHBIX
BEIIIECTB B UCXO/AHBIX OMOOOBEKTAX, MOJIYIIPOJYKTAX, IOJIyYaeMbIX Ha Pa3IMYHbIX CTAJUAX OYH-
CTKH, B KOHEYHOM TPOJYKTE, HCIIOJIb3Ysl Pa3HOOOpa3HbIe aHAINTUYECKUE METOJAUKH U METOIbI
(U3UKO-XMMUUYECKOT'O aHalln3a; IPOBOJUTH 00pabOTKY pe3yabTaTOB M3MEPEHUH C UCHOJIb30Ba-
HUEM MAaKETOB MPUKJIAJTHBIX TPOTPAMM;

Bnademwv: MeTolaMH BBIIEJIEHUS U OYUCTKU pa3IMYHBIX OHMOJIOTMYECKU AKTHUBHBIX BELIECTB;
METOJaMH TPOBEACHUS CTAHIAPTHBIX HCIBITAHWHA IO ONPEACICHHUIO IOoKa3zaTenel (H3uKo-
XUMHUYECKHX CBOMCTB PA3JIMYHBIX OMOJIOTMYECKH aKTHBHBIX BELIECTB; METOJaMU Kaue€CTBEHHOTO
U KOJIMYECTBEHHOTO aHaJM3a PAa3IUYHBIX OMOJIOTUYECKH aKTHBHBIX BEIIECTB B OMOIIOTHYECKHUX
00BEKTaxX U ChIpbe (MIPOAYKIMH) OMOTEXHOJIOTHYECKOr0 MPOU3BOJCTBA; METOJAaMH IJIAHUPOBa-
HUS, IPOBEACHUS U 00pabOTKU IKCIIEPUMEHTOB.

3.Kpartkoe cogepxxanue JuCHUMIIHHBI

Beeoenue. Victopus uzydenus: 6uomonekyn. OmnpeneneHuss oObEKTOB U METOAOB H3YUCHHS.
[TonsaTne O OWONMOTMYECKH AKTHUBHBIX BemlecTBaX. CBs3b XUMHM OHOJOTMYECKH AKTHBHBIX
BEIIECTB C JAPYrUMH JUCHHUIUIMHAMH. BHOMOJNEKYIbl, MX OCOOCHHOCTH W 3HA4YE€HUE IS
KHU3HEEATEIbHOCTH OpraHu3MoB. Mepapxus MOJIEKyIIpPHOM OpraHn3aluy KJIETOK.

Mooyne 1. AMunoOKuCI0MBbL U UX NPOU3BOOHBIE, NENMUObL, OEIKU.

1.1. AMHHOKHMCI0TBI. XMMUYECKOE CTPOEHHUE, ONTHYECKass U30MEpHsi, XUMHUUECKHUEe U (PU3UKO-
XUMHYECKUE CBOMCTBA, OMOJIOTHUYECKAs POJIb B OPraHU3ME, METOIbI MTOJYICHHUS U BBIICTICHUS W3
IPUPOAHBIX OOBEKTOB, MPOU3BOAHBIE AMUHOKHUCIIOT, X OMonornyeckas QyHKINSA, XUMUYECKHE U
(U3UKO-XUMHYECKHE CBONCTBA, TIOIyUYEHHE.

1.2. HenTuabl. XMMHYECKOE CTPOEHHE M MPOCTPAHCTBEHHAs OpraHU3alMs, XapaKTEePUCTHKH
NENTUIHON CBS3HM, OWOJIOTHMYECKass pOJb B OpPraHM3ME KaK PEryISITOPOB OHOXMMHUYECKHX
IPOIIECCOB, NENTHUIHbIE AHTHOMOTHUKH, METONBl TOJYYEHHUS U BBIACICHHUS Pa3HOOOpPA3HBIX
NENTHIOB U3 IPUPOIHBIX OOBEKTOB.
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1.3. beakn. Xumuueckoe CTpOEHUE U IPOCTPAHCTBEHHAs: OpraHu3alys, IEpBUYHas, BTOPUYHA,
TPETHYHAsl U YETBEPTUYHAsI CTPYKTYphl OEIKOB, XUMUUYECKHE U (PU3UKO-XUMHUECKHE CBOMCTBA
OCIKOB M WX PACTBOPOB, MHOTOOOpa3ue OHMOJIOTHMYECKHX (PYHKIWN, METOIbl BBIACICHUS W3
IPUPOIHBIX OOBEKTOB, OYMCTKM M KA4eCTBEHHOIO U KOJMYECTBEHHOTO aHajn3a, METOJbI
MCCJIEZIOBAHUS CTPOEHUS U CTPYKTYPBI.

1.4. ®epmentnl. CTpoeHre u Kinaccudukamus (GEepMEHTOB, THIBI KaTaIU3UPYEMBIX pEaKIui,
OCHOBHBIE cBoiicTBa (epmeHTOB. CpaBHeHUe (epMeHTOB c Karanuszaropamu. CyOcTparHas
cnenupuyHocTs GepMeHTOB, ee BuIbl. KodepMmMeHThI, MpocTeTUdecKue TPYIIbl, KOPaKTOpHI,
BUTaMHHBI, UX Ouonoruyeckast posib. MynsrudepmenTHbie cucteMsl. OrnpeneneHne akTHBHOCTH
(dbepMEeHTOB U CIIOCOOBI €€ PErYNIAINU B )KUBOU KIIETKE.

1.5. Ilousitue o Meradonusme. [loHsiTHE 00 OCHOBHBIX MpoIECCaX MPEBPALICHUS OCIIKOB,
NENTHUI0B, aMUHOKHUCIIOT U UX MPOU3BOAHBIX B KUBBIX OPraHU3Max.

Mooyns 2. Hyxkneunoeswvie Kuciomol.

Hcropust OTKPBITUS U U3YYEHUS] HYKIEMHOBBIX KHCIIOT.

[TupuMuAMHOBBIE U MTyPUHOBBIE OCHOBAHWS, HYKJICOTHUIBI U HYKJIEO3uIbl, (hochopuiu-
POBaHHbBIC HYKJICOTUbI, UX XUMHUECKHE U (HU3UKO-XMMHUYECKHUE CBOICTBa, moyyuyeHue. buomo-
rudecKkue (pyHKIMH HYKJICOTHIOB U MX MPOU3BOJHBIX B OpPraHU3ME.

Hyxneunossie kucnotsl, JJHK n PHK, nx xumuueckas u npocTpaHCTBEHHAs! CTPYKTYpHI,
XUMHUYECKHE U (PU3NKO-XUMHUUYecKue cBoiicTBa, nonydenue. Buael IHK u PHK B kietkax npo-
KapuoT U 3YKapHOT, X OHoJorndeckue GyHKINU.

[TonsiTHe 00 OCHOBHBIX MpOIECCaX, MPOUCXOASIIINX C YIaCTHEM HYKICHHOBBIX KHCIIOT U
HYKJICOTHUJIOB B KUBBIX OPraHU3MaX.

Mooynw 3. Yeneeoowl, nunuowl u ux npouseoonsie.

3.1. YraeBoabl W ux npousBoaHble. Kiaccudukamus, XuMuU4eckoe M MPOCTPAHCTBEHHOE
CTpPOEHHE OCHOBHBIX yIJIeBOJOB. MOHO-, TU- U Tpucaxapa, ux Ouosjorudeckas QpyHKLIHs, XUMHU-
yeckue U (PU3NKO-XUMUYECKUE CBOMCTBA, MmoydeHue. [ muko3uapl, ux Ouonornyeckas GyHKIus,
XUMHYECKHE U PU3UKO-XMMHYECKHE CBOMCTBA, MOJIyYCHHE U aHAJIH3.

Onurocaxapuibl U MoOIUCaXapuIbl, UX Ouonornyeckas GyHKIUS, XUMUUECKUE U (PU3UKO-
XUMHUYECKHE CBOMCTBA, IOJIy4EHHUE U aHAJIU3.

[mukonenTuabl, MNENTUAOTVIMKAHBI, TJIUKOMPOTEHHbI, XUMUYECKHE H  (PHU3UKO-

XUMHYECKHE CBOMCTBA, OMOJIOTHYECKasi pOJib B OPraHU3Me, METO/Ibl BBIACIECHUS U3 MPUPOIHBIX
00BEKTOB.
3.2. JIunuasl U UX npousBoAHbIe. PazHo0Opa3ue TMnuaHbIX BemecTB. OCOOEHHOCTH CTPOEHUs
U knaccudukanus nunuaoB. [IpocTeie (KUPBI, KUPHBIE COUPTHI U BOCKA) U CIOXKHBIE (HEMH-
TpaJIbHbIE, MOJISIPHbIE U OKCUJIUIHNHBI) JUNUbL. buonornueckue QpyHKINU, BBHIIOIHSAEMBIE pa3-
JUYHBIMH TUIIAMH JIUTIHJIOB.

CtpyKTypHBIE (parMEeHTHl JIUIUJOB: XUPHBIE KHUCIOTHI U UX HPOU3BOJIHbBIC, KUPHbBIE
cupThl. Ux XxuMudeckue v (pU3nKo-XxuMU4ecKie CBOMCTBA, MOTYYCHHE U aHAIIN3.

buonoruueckne MeMOpaHbl, UX CTpoeHHE M (QYHKIMH. JIMnuapl OMOIOTHUECKUX MEM-
OpaH: TTUIEPOTHUIUIBI, COUHTOTUMUBI, (HOCHOTUTUABI, TITUKOTUIHUABI (TTIMKOTIUIIEPO- U TIIH-
KOC(UHTOJMINIBI), XOTecTeprH. B3auMocCBs3b CTpOEHUS JIMMUIOB ¢ UX (PYHKLUHSIMU B COCTABE
MeMOpaH.

[Tpon3BoHBIE TUNKUJOB U UX OHONOrHYecKre QYHKIUHU (KUPOPACTBOPUMbIE BUTAMUHBI,
MPOCTarIaHANHbI, XKEITUYHbIE KUCIOTHI, TOJIOBbIE TOPMOHBI U KOPTUKOCTEPOU/IbI), UX XUMUYECKHE
U (QU3UKO-XMMUYECKUE CBOICTBa, mojydyeHue U aHanu3. [loHsTHe 00 OCHOBHBIX Ipoleccax,
MPOUCXOASIINX C YYACTUEM JIUIUJOB U UX MMPOU3BOJAHBIX B KUBBIX OPraHU3Max.
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4.00beM y4eOHOM JUCHUNIMHBI

B 3ageTHBIX B akagewm.
Bupl yue6HO# paboThI eIUHNLAaX qacax
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y1eOHOMY IUIaHY 4,0 144
AY/JIUTOPHBIE 3aHATHS: 0,53 19
Jlexiuu (JIek) 0,17 6
[Tpaktrueckue 3ansatus (113) 0,14 5
Jlaboparopusie 3ansaTus (J13) 0,22 8
CamocrositesibHas padora (CP): 3,47 125
CamocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCITUILUIMHBI 3,47 125
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ik3amen (9)

AHHOTanuA padoyeil MporpaMmbl TUCUUIIMHBI «OCHOBBI OMOXUMMH M MOJIEKYJISIPHOM
omnosiorum» (61.B.0/1.19)

1.Heap aucuuniauabl "OCHOBBI OMOXUMUU U MOJIEKYISIPHON OMoIorun" - 1ath CTYNEHTY
BCECTOPOHHEE TMPEJCTABICHUE O XWMHUYECKOM COCTaBE W CTPOCHHHM J>KMBOW KIETKH Ha
MOJICKYJISIPHOM M HaJMOJIEKYISIPHOM YpPOBHSIX, O OHMOXMMHUYECKUX IPEBPAILCHUSAX, B XOJIE
KOTOPBIX 00pa3yroTCs BEIISCTBA, COCTABISIONINE CTPYKTYPHYIO OCHOBY KJICTKH, KOIUPYIOIIHE
OnonH(OpPMaIUIO, BBIMONHAIONIUE PETYASTOPHYIO WIM KaTaluTUdyeckue (PyHKUIUU, O
OMOXMMHYECKHUX TIPOIeccax, B XOJe KOTOPBIX KJIETKH Pa3HOOOPAa3HBIX OPraHW3MOB MOJTYYaroT
SHEPTUI0 U MPeoOPa30BHIBAIOT €€ U3 OJJHOTO BUJAA B JAPYTHUE, a TAKXKE O MEXaHU3MaX Peryisluu
MeTabonr3Ma, TOMJEPKaHUsI TOMEOCTa3a MW 3allUThl KJICTKHU M OpraHm3ma B II€JIOM OT
arpecCUBHOIO BO3/ICUCTBUS (PU3NUECKUX, XUMUUECKIX U OMOIOTUYECKUX areéHTOB OKPYXaloIIei
CpEbl.

2. B pe3yJsibTare n3y4eHus AUCHUILIMHBI 00y4alOIIMICH 10 MporpamMme 0axJaBpua-
Ta JO0JIKeH: 001a/laTh CICAYIONUMHU KOMITCTSHIIUSIMU: BJIaJICHUEM OCHOBHBIMH METOIAMH 3a-
IIUTHI TPOU3BOJCTBEHHOTO MEPCOHANIA U HACEICHUsSI OT BO3MOKHBIX IIOCIEICTBUM aBapHii, Ka-
tactpo(, cruxuitibix OemctBuil (OITK-6); crmocoOHOCThIO 00ECTIEYMBATh BBIMOJIHEHHE MPABUIT
TEXHUKU O€30MacHOCTH, MPOU3BOJCTBEHHONW CaHWUTApHUU, MOKAPHOU OE30MACHOCTH U OXPaHBI
tpyna (I1K-4); BnaneHuemM niaaHUpOBaHUS SKCIEpUMEHTA, OOPAOOTKU U MPEJCTABICHUS MOTY-
uyeHHbIX pe3yabraro (ITK-10);
3Hamyb. CTPYKTYpy U TPOCTPAHCTBEHHYIO OPraHU3allli0 OEJIKOB, HYKJIEHHOBBIX KHCIIOT,
VIJIEBOJIOB, JIMIHOB, HHU3KOMOJIEKYISIPHBIX OHUOpPETyIaTOpOB W AaHTUOMOTHUKOB; OMOCHHTE3
OMOMOIMMEPOB M MX MOHOMEPHBIX CTPYKTYPHBIX E€IMHUI]; OCHOBHBIE OMOXUMHYECKUE ITYTH
CHUHTE3a BEIIECTB B KJIETKAX, OPraHU3alMI0 OMOCHHTETHUECKHUX MPOIECCOB B KIETKAX dYKapUOT
U MPOKAPHOT; MOHATHE O (pepMeHTax, Teopuro (HepMEHTATUBHOTO KaTaln3a, ClIOCOOBI PETyIsIun
AKTUBHOCTH (DEPMEHTOB; CTPYKTYpy OHOIOTHUECKUX MeMOpaH; OOMEH BEIIECTB U MpeBpalleHUE
SHEPTUU B KJIETKE; OCHOBHBIC TIPUHIUIBI OMOIHEPTETUKU, TTYTH U MEXaHU3MbI TIPEOOpa30BaHUs
SHEPIUM B JKUBBIX CHUCTEMax; CTPOEHHE UM COCTAaB TIE€HOMAa MPOKAPUOTHUYECKUX U
SYKApUOTUYECKUX  OPTraHW3MOB; MOJIEKYJSIPHbIE MEXaHM3MBI  Tepefadyd  TEeHETHUECKOH
uH(pOpMaIMU; PEKOMOMHAIIMIO T€HOB; MOJICKYISPHBIA WHCTPYMEHTApHil T€HHOW WHXCHEPUHU;
TEHETUYECKUE OCHOBBI DBOJIONMH, OCHOBHI TEOPUM HMMYHHTETa, TMOHATHE 00 aHTHUTENax,
MeXaHHU3Max UX 00pa30BaHUS;
Ymems: onpenensaTs BOZMOXKHBIE TyTH OMOCHHTE3a KIFOUYEBBIX HHTEPMEINATOB U 1IEJIEBBIX TPO-
IYKTOB /I BBIOOpa OMTHUMANBHBIX YCIOBUN OMOTEXHOJIOTHUYECKOTO MPOIIecca; aHATH3UPOBATh
POJIb BHYTPHUKJIETOUYHBIX KOMIIOHEHTOB, OMOMOJMMEPOB M BBISBIATH B3aUMOCBSI3h OMOXHMHYE-
CKHX TIPOIIECCOB B KJIETKE; OCYIIECTBIATh OTICNIbHbIE ()EPMEHTATUBHBIC PEAKIUH, U3ydaTh KH-
HETUKY MPOTEKAIOIIEro IMPEBPAIECHUS;, aHATM3UPOBATh OTACIbHBIC MYyTH METaboIuM3Ma M HX
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B3aMMOCBSI3b, PETYIALNIO; TPOBOJUTH 00pAaOOTKY pe3yJlbTaTOB M3MEPEHUH C HMCIIOJIb30BaHHEM
MIAKETOB MPUKJIAIHBIX IPOrpamMM;

Brnademwb: MeTOgaMu BBIJICIEHUS M OYMCTKU PA3JIMYHBIX OMOMOIMMEPOB, (PEPMEHTOB; IPHEMaMHU
onpefieNieHus CTPYKTYpbl OMOJIOTMYECKM AaKTHBHBIX COEAMHEHHM Ha OCHOBE HUX (DU3HKO-
XUMHUYECKHX XapaKTEePUCTHK; METOAAMHU ONPEICICHUsI aKTUBHOCTH Pa3HOOOPa3HbIX (DEPMEHTOB,
MpOBEJCHUST OMOXMMHUYECKUX IMpeBpalleHnuid, OMOoCHHTe3a OUOJIOrMYECKH AKTHUBHBIX BEIECTB;
METOJaMH TUTAHUPOBAHHUS, MTPOBEACHUS U 00paOOTKM SKCIEPUMEHTOB; MpaBHJIaMH 0€30MacHOM
paboThl B OMOXUMHUYECKOH J1abopaTopuHu.

3.Kparkoe cogepxanue JuCUMIIHHBI

Beeoenue. Victopus pazsutus onoxumuu. OnpeneiacHuss 00bEeKTOB U METOI0B u3y4eHus. CBs3b
C JPYTUMH JUCUUIUTMHAMH. BHOMOIIEKYIBI, UX OCOOCHHOCTH M 3HAUYEHUE IS KU3IHEACATEIbHO-
CTU opranuzma. MHOroOypOBHEBOCTbh OPraHU3ALUN U UEPAPXUUYECKASI CTPYKTYPA KUBBIX CUCTEM.
Mooyne 1. Cmpykmypa u éuonocuueckue pynkyuu denxkos. epmenmol.

1.1. IIpocTpancTBeHHasi CTPYKTYpa 0€JKOBBIX MOJIEKYJ M €€ CBSi3b € OHOJOTHYeCKUMM
¢pynkuusamu. IlepBuunas, BTOpuuHas, TPETUYHAS U YETBEPTUYHAS IPOCTPAHCTBEHHBIE CTPYK-
Typbl MOJIEKYJIbI Oenka. Buabl HEKOBaJIGHTHBIX B3aMMOJIEUCTBUN M MX BKIAJ B IMOAJIEpPKaHUE
CTPYKTYpPBI MOJIEKYNbI Oenka. JIOMEHBI: MPOCTpaHCTBEHHBIE W (DYHKIMOHAIBHBIE. bronornye-
ckue PyHKIMU OENIKOB, POJIb aMUHOKHCIOTHOHN MOCIEI0BATEIbHOCTH U POJIb IPOCTPAHCTBEHHOM
opranu3ani B oOecrieyeHHH (YHKIUU MOJIEKYNbI Oenka. [Ipumepsl GETKOB pa3inuyHON Mpo-
CTPaHCTBEHHOMN OpraHU3alluH.

1.2. OcHoBbI 3H3UMOJI0TNH. Cricremaruka ¢pepMeHTOB. [IpocThie U cliokHBIE epMEHTHI (armo-
dbepMeHThI), MyIbTH(GEpPMEHTHBIE KOMIUIEKCH. KodakTopsl: KodepMEeHTHI, MPOCTETHYECKHE
TpymIibl, HOHBI MeTaiwioB. Kiace okcumopenykras, mpumepsl (hepMEHTOB 3TOrO Kilacca M KaTa-
IU3UpyeMbIX UMU peakiuil. Kimace Tpancdepas, mpumepsl pepMEeHTOB 3TOTO Klacca U KaTalu3u-
pyembIx uMmu peakuuid. Knace ruaposnas, npumeps! (PepMEHTOB 3TOrO Kjlacca U KaTalu3upyeMbIX
umu peaknuii. Kiacc nuas, mpumepsl (hepMEHTOB 3TOro Kjiacca U KaTaau3upyeMbIX UMHU peak-
nuii. Kiacc nsomepas, npumepsl pepMEHTOB 3TOro Kijacca W KaTaIU3UPYEMbIX MU PEaKIMM.
Knacc nuras, npumepsl ¢epMEHTOB 3TOTO Kjlacca U KaTallM3UPyeMbIX UMH peakuuii. O0rmiue mo-
HATHS (pepMeHTaTHBHOTO Karaim3a. OCHOBHBIE MEXaHU3MbI (DEPMEHTATHBHOTO Karaim3a. AK-
TUBHBII IIEHTp, IIEHTP CBS3bIBAHUS CyOCTpara, PeryasTOPHBIM LEHTP MOJEKyNbl (epMeHTa.
®epMeHT-cyOCcTpaTHBI KoMIUIeKC. OCHOBHBIE TOJOKEHUS KUHETHUKU (PEpMEHTAaTUBHOIO Kara-
au3a. AKTUBHOCTh (pepMeHTOB. BrusiHue QpU3MKO-XMMHYECKHX YCIOBUN Ha CKOPOCTh (epMeH-
TaTUBHBIX peakiuil. Perymnsmus aktuBHocTH pepmeHTOB. MHrHOUTOPHI M aKTUBATOPHI (hepMEH-
TaTUBHBIX peakuui. Buasl ”HruOupoBanus. Ajmioctepuyeckast peryJsius.

Mooyns 2. Buounghopmayuonnvie npoyeccol ¢ Kiemke: dOUOXUMUYECKUE OCHOGbL XPAHEHUS,
nepeoauu u peanuzayuu HAc1e0CMEEHHOU UHpopmayuu.

2.1. Buabl u 0uoJioruyeckue (PyHKUMH HYKJIEHHOBBIX KHCJIOT y MPO- U 3YKAPHOTHYECKHUX
opranusmoB. /IHK: ocobenHocTu cTpoeHus u npocrpanctBeHHOU cTpykTypbl. PHK: ocobenHo-
CTH CTPOEHHS U MPOCTPAHCTBEHHOM CTPYKTYpHI pa3nuuHbix THoB PHK.

2.2. Penmuxanusa JITHK. OcHoBHBIE CTauM U MEXaHU3M Ipoliecca, y4yacTBYIOLe (epMeHTHI,
0COOEHHOCTH TpoIiecca y mpo- u dykapuoT. Permmukanus [JHK in vitro u ee mpakTtuueckoe npu-
MEHEHHE — NIOJIMMEpPa3Hasl LIETTHasl PEAKIUS.

2.3. Penapanus JHK. Mexanusm, yyactByromue GepMeHThl, 0COOEHHOCTH MpoIiecca y npo- u
JYKapuoT.

2.4. PexomOunanusa JJHK. OcHoBHBIE BUIBI U MEXAHU3M Mpoliecca, PepMEHTHI, Y4aCTBYIOLIHE
B IIPOLIECCE.

2.5. Tpanckpunuusi. OCHOBHbBIE CTaIUM M MEXaHH3M IMpoIlecca, y4acTBYHOIIHUE (EpPMEHTHI,
0COOEHHOCTH Tpoliecca y Mpo- U 3YKapuoT. [IpolecCMHr MepBUYHBIX TPAHCKPUNITOB B MPO- U
AYKAPUOTHYECKUX KileTKax. CIUTaiiCuHT.

2.6. Tpancasiuusi. OCHOBHBIE CTAJMM M MEXaHHU3M IpoIlecca, yJacTBYIOLIME (EepMEHTHI, 0CO-
OEHHOCTH TpoIecca y Mpo- U IyKapuoT. ['eHeTnueckuii koja. bemokcuHTe3upyromuii anmapar

98



kietku. Maruburops! tpancusanuu. [TocTTpaHCIAIMOHHOE CBOpaunBaHUE OCTKOBOW MOJIEKYJIbI.
[[Tanteponsr. [TocTTpancusmuonHas MoauduKanys OEIKoB.

2.7. IlonsiTHe TeHa B MOJIEKYJSIPHO OMOJIOTMYEeCKHX TepMHMHaX. ['€H Kak IocienoBaTelb-
HocTh HyKJIeoTnn0B JJHK. OcHoBHas morma MosIeKyJIsspHO#M OmoJioruu U ee HapymeHnus. Oopart-
Has TpaHCKpumTasa. Perymsanusi OMocuHTe3a Oeika B KJIETKax IMPO- W dyKapuoT. Perymsanus
TPaHCKPUIILIUH, TpaHcisiuuu. Teopus onepona. Ctpykrypa lac-onepona y E. coli.

2.8. IlonsiTue 0 reHernyeckoi MH:keHepun. Meronbl cekBeHupoBanus JIHK. Mertonbl kioHu-
poBanust JIHK u mosydeHus peKOMOMHAHTHBIX IITAMMOB-IIPOJIYLIEHTOB MPAKTUYECKU LIEHHBIX
OMOJIOTrMYECKH aKTUBHBIX BEILIECTB.

Mooynw 3. Memabonusm.

3.1. IlonsaTus aHaGoau3Ma, katadoausma u ampuodonauzma. OOmuye NPUHIKIB OOMEHa Be-
IIECTB U PHEPTUH Y )KUBBIX CHCTEM.

3.2. llosryyenne 3Heprum KJaeTkoil. MeTadoau3M yriieBoJ0B.

Kara6osm3m yriaeBomoB. PaciierieHue yrieBoJ0B B MUILIEBAPUTEILHOM TpakTe. AMU-
JOAUTHYECKHE (EPMEHTHI, UX XapaKTEePUCTHKA.

AHaspobOHOe paciierienue roko3bl. ['nmukonus. [lenrozodocharnsiii nukir. CyocTpat-
Hoe Qochopumupoanne ADP. DHeprerudeckuii 6anmanc mporeccoB. CyMMapHbBIE ypaBHEHUS
[JIMKONN3a, NeHTo30(ochaTHoro mukia. Perynsuus raukonus3a Ha ypOBHE Te€KCOKUHA3bI, oc-
dbodpykTokuHa3bl, MHpyBaTKMHA3EL. Perenepamus NAD®, poib IakTaTaernaporeHassl B 9TOM
nporecce. CnupToBoe OpoKeHHUE.

AdpoOHBII MeTaboIM3M MUpyBaTa. MUTOXOHAPUU: CTPYKTYpa M dHEpreTudeckre QyHK-
nuu. OKuciuTenbHoe AekapOokcuminpoBanue nupyBara. CTpoeHHue MyIbTH(PEPMEHTHOTO MUPY-
BaTJEruporeHasHoro komiviekca. CyMmapHoe ypaBHEHHE U dHEpPreTU4ecKuil OanaHc mnpoiecca.
Perymsmus akTHBHOCTU MTUPYBATACTUAPOT€HA3HOTO KOMILIEKCA.

[Mukn numoHHON kucnoTbl. CymMmapHOEe ypaBHEHHE OKuciaeHus aueTwi-CoA B LuUKIe
Kpebca u snepreruueckuii 6anaHc mpoiecca.

Oxucnenne NADH u FADH?2 B apixarensHoit nenu. Conpsixenue cunresa ATP ¢ nepe-
HOCOM 3JIeKTpOHOB U npoToHOB 0T NADH u FADH?2 k MonekyisipHOMy Kuciaopoay. XeMHoocC-
MoTHYeCKass Teopuss Mutdemuia. KOMIOHEHTHI JbIXaTeIbHOU Ienu: (hJIaBOMPOTEHUHBI, JKEJIe30-
cepHble OeKH, K03H3uM Q, HUTOXpOoMBI D, ¢1, ¢, a, ag. Tomorpadust AbIXaTeIbHBIX IEPEHOCUYNKOB
B peJOKC-TIenu. DHepreTuueckuii 6ananc mporecca. OOpazoBaHre aKTUBHBIX (OPM KUCIOPOa U
CHOCOOBI 3aIMUTHI OT HUX.

®orocuHTe3. POTOCMHTETUYECKUI anmnapaT paCTeHUN U €ro JIOKaau3alus B XJopoIuia-
crax. TemHoBas u cBeroBast craauu ¢orocunresza. Porocucrems! | u Il. O6pazoBanue ATP.
Pacmiennenue Bojbl, TeHEpanysi MOJIEKyIsipHOTO Kuciaopoaa. Cunres rmoko3bl. C3 u Cy4 pacte-
Hus. OcobenHoctu ¢porocunresa y Cyq pacTeHUi.

Buocunres yriaesopon. ['nmokxoHneorenes. buocumnTe3 nomucaxapuaoB. OOpazoBaHue
Kpaxmasa, IIIMKOTeHa.

3.3. Mera6ou3sm amuHOKucJa0T. Katabonu3sm aMuHOKUCIOT. Jle3aMuHupoBaHue, cyapba yr-
JIEPOJIHBIX CKEJIETOB aMUHOKHUCIOT. CHHTE3 HEKOTOPBIX aMUHOKHUCIIOT CEMEUCTBA IIIyTaMUHOBOM
U acraparuHOBOM KUCIIOT, CEpHHA.

3.4. MeraGom3M HykJeoTHAOB. CUHTE3 MYPUHOBBIX M MUPUMHUIUHOBBIX HYKJI€OTHI0B. Pac-
naj HyKJI€oTU0B, 00pa30BaHNE MOYEBOW KUCIIOTHI.

3.5. MeTa60,113M KMPHBIX KUCJIOT U JMIIHI0B.

Kara6oauzm qunuaoB. Jlunonuruyeckue ¢pepMeHThI: unasa, Gocdonumnassl, CHUHTO-
MUETUHA3bl. OMYJIBIUPOBAHUE KUPOB MPU HX TNEPEBApUBAHUK B MHUIIEBAPUTEIBHOM TpakTe,
POJIb KEIYHBIX KUCIOT. KaTaboau3M KUPHBIX KUCIOT. AKTUBUPOBAHUE KUPHBIX KHCIOT, POJIb B
sTOM mporiecce anui-CoAcuHTeTasbl. MexaHnu3M [-OKHCICHUSI HACBIIIEHHBIX KUPHBIX KUCIIOT C
YETHBIM YHCIIOM YIJIEPOJHBIX aTOMOB. OCOOEHHOCTH OKHCIIEHUS HKHUPHBIX KHCIOT C HEYETHBIM
YUCIOM aTOMOB yriiepoaa. CyMMapHOe ypaBHEHHE -OKUCIIEHUS KUPHBIX KHCIOT, SHEpreTuye-
CKHUH BBIXOJ Mpolecca.
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BuocuHTe3 KMPHBIX KHCJIOT M TPHALMJIIIHLIEPOJIOB. BHOCHHTE3 UPHBIX KHUCIOT.
CrpoeHue KOMILIEKCAa CHHTAa3bl XKUPHBIX KHACIOT. MeXaHW3M HAapalulMBaHUs YIIIEPOJHOW LENU
KUPHOU KHUCHOTHL. LluKmnyeckuii xapakTep OMOCHHTE3a XUPHBIX KucioT. CymMMapHOe ypaBHe-
HUEe OMOCHHTE3a MaJlbMUTUHOBOW KHUCIIOTBHI. DHEPreTUYECKUE 3aTpaThl HA CHHTE3 KUPHBIX KH-
ci1oT. buocruHTe3 TpHALMATIULEPOIIOB.

BuocuHTe3 X0/1ecTepHHA U KeJTYHBIX KHCJI0T. buocunres xonecrepuna. OdpazoBaHue
u3oneHTeHwAndocdara — aKTUBHON M30NTPEHOUTHON EAUHUIIBI, YIACTBYIOIIEH B CHHTE3€ XOJIe-
CTepUHA U APYruX OMOJOTHYECKH aKTUBHBIX COECIUHEHHH (KapoTuHOHIOB, BUTaMuHOB E, K u
A). buocuHTE3 JKETYHBIX KUCIIOT.

3.6. BzanMocBsi3b NpoueccoB aHA00IM3MAa U KaTa00a1M3Ma, peryjsiuus OMOXHUMHYECKHX
nyTei. Perymsanus merabonr3ma myTeM U3MEHEHUsS] aKTUBHOCTH U KosmdecTBa epmentoB. Co-
[JIaCOBAaHHOCTh KJIETOYHOTO MeTaboiu3Ma ¢ (U3MOJOTMYECKUMHU MOTPEOHOCTSAMU OpraHu3Ma.
Bueknerounas perymsnus ropmoHamu. Kiaccudukanus ropMoHOB. MexaHU3M AEHCTBUS TOp-
MOHOB O€JKOBOM, MENTHUAHON MPUPOJBI U MPOU3BOAHBIX aMHUHOKUCIOT. B3aumoneiicTBue 3Tux
TOPMOHOB C peIenTopaMu Ha MeMOpaHe KIETOK. AJIEHIIATIMKIIa3a 1 00pa30BaHUE BTOPUYHOTO
nocpennuka — CAMP. Ponb G-6e1KkOB B TpaHCAYKIIMM FTOPMOHAIBHOTO curHaida. cAMP — amio-
CTEPUYECKUI PETYyISATOp NPOTEWHKWHA3, Y4YacTBYIOIMIMX B (OCHOPMIMPOBAHUH PA3TUIHBIX
BHYTPUKJIIETOYHBIX OEJIKOB.

Mooynb 4. Buoxumus ummynumema.

[Tonstue ummyHuTeTa. Mcropus uzydyeHuss UMMyHUTETa. BUbl UMMYHHUTETA: BPOXKICHHBIH (He-
crenupuIecKuii) 1 npuoOpeTeHHBIN (crienuduuecKknil) UMMYHUTET. THUIIBI UIMMYHHUTETA: KIIe-
TOYHBIA U TYMOpalibHbIA. CTpO€HHE UMMYHHON CHUCTEMbI, OPraHbl UMMYHHOM CHCTEMBI, KJIETKH,
Y4acTBYIOIIME B MUMMYHHOM OTBETE. AHTUTE€HbI U X CBOICTBA. AHTUTENA: KJIACChl, IPOCTPAHCT-
BEHHOE CTPOEHUE, BBIMONHsAEMbIe (YHKIIMU. MexaHu3Mbl 00pa30BaHUSI AaHTUTEN U KJIETKH, yda-
cTByIOIIME B mporecce. Teopust kioHabHOM cenekiuu. [Ipuunna pasHooopasus antuten. Kie-
TOYHBIA UMMYHUTET. MeXaHU3M BOCHAIUTENIBHOrO mnpouecca. GepMeHThl U KIETKH, y4acTBYIO-
M€ B 3alllUTe OpraHu3Ma oT OMojorudeckoi arpeccuu. IMmyHosornyeckue npo0iemMbsl TpaHc-
IUTAHTallMK OpraHoB M TKaHed. Hapymenus paboTsl IMMYHHOU CHCTEMBI: ayTOMMMYHHBIE 3200-
JIeBaHUs, TUNIEPIYBCTBUTEIHHOCTh, UMMYHOE(HUIIUTHI.

4. O0béM yueOHOM TUCHUTITHHBI

B 3auerHbix | B akanmem.
Bunet yaeGHoI paboTh eIMHUTIAX qJacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyAUTOPHBIE 3aHATHS: 0,44 16
Jlexmmm (Jlek) 0,22 8
[Ipaktuueckue 3ansatus (113) 0,22 4
JlaGopatopusle 3ansaTus (JI3) 0 4
CamocrositeabHas padora (CP): 2,31 83
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/AEIO0B TUCIUIUIMHBI 2,31 83
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ox3ameH (9)

AHHOTanMs padoyeii MporpaMmbl AMCHUILINHBI «O6mas mukpoounosorus» (b1.B.0/1.20)

1.Ieasb kypca "O0mas MUKpPOOHMOJIOTHS" 1aTh CTYIEHTY LIEJIOCTHOE INpe/CTaBlIeHUE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS >KMBOM MPUPOJBI, OMOJIOIMYECKOTO pazHOoOOpasus
KHUBOT'O, CTPOCHUU KJIETKH, KaK 3J€MEHTapHON €IUHMIIBI )KHBOTO, 00 OOMEHEe BElIeCTB U Ipe-
BpaIllEHUU SHEPTUH B KJIETKE, 00 0COOCHHOCTSIX MUKPOOPIaHU3MOB, KOTOPBIE SIBJISIOTCS OJTHUMU
U3 OCHOBHBIX 00BEKTOB OMOTEXHOJIOTHH, O pa3HOOOpa3uu MpoLeccCOB MeTaboIu3Ma U OMOCHHTe-
TUYECKUX TPOIIECCOB, 3aKOHOMEPHOCTSAX POCTa U CIOco0ax KyJIbTUBUPOBAHUS MUKPOOPTaHU3-
MOB, 00 OCHOBaX I€HETUKH MMKpPOOPTraHU3MOB, O METOJaX CEJIEKLUH, O POJIM MUKPOOPTraHHU3-
MOB B MpUpoJie, 00 y4acTUU B KPYTOBOPOTE BEILIECTB.
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2. B pesyabTare H3y4eHUs] JUCHUILUINHBI 00y4AIOUIMICA MO0 MporpaMmmMe 0akJjaaBpHa-
Ta J0JIKeH: 00Ja/laTh CJIEAYIOIMUMU KOMIIETEHIIUSAMHU: CIIOCOOHOCTHIO U TOTOBHOCTBIO HCIIOb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHIUIMH B MPO()ECCHOHATBHON JESITeIbHO-
CTH, IPUMEHSTh METOJbl MATEMATUYECKOTO aHaIN3a U MOJICIUPOBAHUS, TEOPETUIECKOTO U IKC-
nepumenTainbHoro uccaenoBanus (OI1K-2); cnocoOHOCTRIO MOHUMATh 3HAUCHHS HHPOpPMAIUU B
pPa3BUTHUU COBPEMEHHOT0 MH(OPMAIIMOHHOTO OOIIECTBA, CO3HAHHEM ONACHOCTH M YIpO3bl, BO3-
HUKAOIIEH B 3TOM MpOIlecce, CIIOCOOHOCThIO COOMIOIaTh OCHOBHBEIC TpeOOBaHMs WH(MOpMAIIH-
OHHO¥ 0€30IIaCHOCTH, B TOM YHCIIE 3aIlUThl rocyaapctBeHHoi taiuel (OITK-4); Biagenuem oc-
HOBHBIMU METOJIaMU U TMPUEMaMH IMPOBEACHUS SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHHUI B CBOEH
npodeccuoHanbHOM 00J1aCTH; CIOCOOHOCTHIO MPOBOJIUTH CTaHIAPTHBIE M CEPTHU(PUKALNOHHBIC
UCIIBITAaHHS CHIPbs, TOTOBOM MPOJIYKIIMHU U TeXHOJIorHYeckux mpoieccos ([1K-9);
3nams: 0COOEHHOCTH CTPOEHUS KIIETOK MPO- M 3YKAPUOTUUYECKHX OPraHU3MOB; 3aKOHOMEpHO-
CTH POCTa U CIOCOOBI KyJbTUBHPOBAHUS MHUKPOOPTaHU3MOB; OCOOEHHOCTH MeTabOoIu3Ma MHK-
POOPTraHU3MOB U THUIIbI OMOJIOTUYECKOTO OKHUCIICHHS; - OCHOBBI F€HETHKH, U3MEHYUBOCTh U OC-
HOBBI CEJIEKIIUM MUKPOOPIaHU3MOB; POJIb MUKPOOPTaHU3MOB B IIPUPO/IE.
Ymemsb: moaroToBUTH HEOOXOTUMYIO MOCYIYy M HPUOOPHI ISl KYJbTUBUPOBAHUS MHKpPOOpra-
HU3MOB M MHUKpPOOMOJIOTUYECKOTO KOHTPOJISI; OIpeneisiTh 00CEMEHEHHOCTh OOBEKTOB OKpY-
JKAKoIIe cpellbl U TEXHOTEHHBIX MOTOKOB; pa3paboTaTh PEXUM KYJIbTHBHPOBAHHS, OCYIIECT-
BUTH MPOIECC KYTbTUBUPOBAHUSI MHUKPOOPTaHU3MOB B MEPUOJIMUECKUX YCIOBUAX U OMPEACIUTh
AKTUBHOCTH POCTa; OINPEAETUTh MHUKPOOHBIE KOMIIOHEHTHI OMOIIEHO3a MPU MHKPOCKOIUPOBa-
HUH;, BBIICITUTH U3 00BEKTOB OKPYXKAIOIIEH Cpeibl MUKPOOPTaHU3MBI C 3aJaHHBIMU (PH3UOIIOT U~
YEeCKH CBOWCTBAMHU.
Braoems: ocHOBaMH MUKPOOUOJIOTUYECKON TEXHHUKU;
3.Kpartkoe conep:kanue JTHCIUINTHHBI
buonozua npomucmoe.
Mup MUKpPOOPraHU3MOB, 001IMe MPU3HAKH U pazHooOpas3ue. Posb B mpupojae U nmpakTU4ecKon
JESITEIbHOCTH 4YesloBeKa. bruonorust npotuctoB (MUKpOBOOPOCH, IpUdbl, MpocTeiiue, OakTe-
pHUH, BUPYCHI): OCOOEHHOCTH CTPOEHUS KIETOK MPOKAPHOT U 3YapHUOT, OpraHeNIbl U uX (QyHK-
un. [puHnmner knaccuukanum, 0cOOEHHOCTH MUTAHUS U OTHOILICHHS K YCIOBHSIM OKpYKaro-
1iei cpenbl. DKOIOTHUS.
Pocm u kynomueuposanue muxkpoopzanuzmog. Tunbl NIUTaHUS MUKPOOPTaHU3MOB, MOCTYILJIE-
HUE THTATENbHBIX BEIIECTB B KJIETKY. BrnusHue ¢pakTopoB OKpyKaromiel cpeasl Ha KU3HEIes -
TETLHOCTh MUKPOOPTaHU3MOB. BBl M COCTaB MUTATENBHBIX CPeN ISl KyJbTUBUPOBAHUS MHUK-
poopranu3MoB. POCT MUKpPOOPraHU3MOB, CIIOCOOBI U3MEPEHUs pocTa. MeToabl KyIbTHBHUPOBA-
HUS: [IepUOJNYEcKoe, HempepblBHOE, UMMOOMIn3anus kinetok. Kpusas pocra. [lonstue o aua-
YKCHUH POCTA.

Memabonusm mukpoopzanuzmog. OOMEH BEIIECTB, KaK COBOKYIMHOCTh peakiuii kaTaboau3zMa
u aHaboiam3zMa. OCOOEHHOCTU ANEKTPOHTPAHCHOPTHBIX CUCTEM Pa3IMYHBIX TPYII MUKpOOpTra-
HU3MOB. TUIBI OMOJIOrMYECKOr0 OKHUCIIEHUS (adpoOHOE AbIXaHHE, aHadPOOHOE JbIXaHue, Opo-
XKeHne). AdpoOHOE OKHCIICHHE OPTaHUYECKUX BEIIECTB M HEOPraHWYECKUX COeAMHEHM.. PazHo-
o0pa3ue OKHCISEMBbIX OPraHMYeCKHUX cyOcTpaToB (OeNKH, LENTH0I030CoAepIKallne, YIiaeBoo-
ponbl, C-1 coequnenus u ap.). Henonnoe oxucnenue, tpancopmanus. [lpaktruueckoe 3Have-
HHUE HTHUX MPOLECCOB. AHaYPOOHOE Pa3/IoKEeHHE OpraHuYecKuX BemecTB. OCOOEHHOCTH OaKTe-
pHuanbHOTO (poTOCHHTE3a. BHOCHHTETHUYECKHE MTPOIIeCChl MUKPOOPTraHU3MOB.

IKonozun mukpoopzanuzmos. PacripocTpaHeHHEe MUKPOOPraHM3MOB B Omnocdepe. Dopmbl
B3aMMOOTHOIIEHUH MHKPOOPraHU3MOB. MUKpOOpraHU3MbI U 6M0Ta. BUIBI H3MEHYMBOCTH MHUK-
pooprann3MoB. Tumel ectectBeHHOro 0TOOpa. [loHATHE O CeNeKIMN MHUKPOOPTaHWU3MOB H T'eH-
HOWHKEHEPHBIX IITaMMaXx.
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4.00béM yueOHO# THCHUIINHBI

B 3aueTHEBIX B akanem.
Bunel yue6HOI paboThI eAUHULAX yacax
O0masi Tpy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,28 10
Jlexmm (Jlek) 0,14 5
[IpakTuueckue 3ansatus (113) 0,14 3)
CamocrositesibHas padora (CP): 2,47 89
CaMoCTOsTEIbHOE U3YUEHUE PA3/IETIO0B IUCIUILINHBI 2,47 89
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Ik3amen (9)

AHHOTanus padoyeil nporpamMmmal AucuunInHbl «Ilpukaagnas moJiekyjasipHasi OM0JIOTH S
(1.B.O/J1 21)

1.1lejab TMCHUIIMHBI — IPHOOpPETEHNE CTyIEHTaMH 0a30BbIX 3HAHHUH B 00JIACTH MOJIE-
KYJISIPHOM OMOJIOTMH M T€HETHKH ISl BO3SMOXKHOCTH YCBOCHHS B OyIyIIeM pa3iNuHbIX MPUKIaI-
HBIX HAIIPaBJICHUH B MOJICKYJISIPHON OMOTEXHOJIOTUU U TeHETHYECKOW nHkeHepuu. [lomydeHHbIe
3HaHUA 00€creynBaloOT B JaJIbHENIIEM OoJiee MIyOOKYIO MOATOTOBKY CTYIEHTa O 000 U3 BbI-
OpaHHBIX UM CHEIUATH3AIUN.

2. B pe3yabTare M3y4YeHUs] TUCHHMILUIMHBI 00y4alOIIMIiCA MO0 mMporpamMme 0akaJiaB-
puaTa J0JLKeH: 00safaTh CIEAYIOUIMMH KOMIIETEHLUSAMU: CIIOCOOHOCThIO OOECIeynuBaTh BbI-
MOJIHEHUE MPaBWJI TEXHUKU OE30MaCHOCTH, MPOU3BOICTBEHHOI CaHUTApUH, MOXKapHOM Oe3omac-
HocTU U oxpanbl Tpyna (IIK-4); BnageHuem miaHupoBaHUs SKCIEPUMEHTA, 0OpabOTKU U Mpe-
CTaBJIeHUs Mojy4eHHbIX pe3yabratoB (ITK-10);
3namb: TEHETUKY U XMUMUYECKYIO OpraHU3alUI0 KIETOK 3YKapHOT U MPOKApPUOT; MOJIEKYISPHbIE
MEXaHU3Mbl TepeJayd TeHEeTUYeCcKoW uH(OpManuu; CTPOGHHE U  COCTaB TIeHOMa
IIPOKAPUOTUYECKUX U DYKAPUOTUYECKUX OPraHM3MOB; PEKOMOMHAIIMIO T€HOB; MOJIEKYISPHBIN
MHCTPYMEHTAPU T€HHOW UH)KEHEPHUHU.

Ymems: onpenensitb BO3MOXKHBIE NMYTH OMOCHHTE3a KJIIOYEBBIX MHTEPMEIUATOB U LIEIEBBIX
IPOAYKTOB JJIsi BBIOOpAa ONTUMANBHBIX YCIOBUH OMOTEXHOJIOTHYECKOTO MpOoLecca; aHaIU3HpO-
BaTh pPOJIb BHYTPUKJIETOUHBIX KOMIIOHEHTOB, OMOMOJUMEPOB U BBISBIIATH B3aUMOCBSI3b OHOXU-
MHUYECKHX ITPOLIECCOB B KIIETKE.

Braoems: wetomamu uccienoBaHus (PU3NKO-XUMUYECKUX CBOWCTB OMOJOTUYECKH AKTHUBHBIX
BEIIIECTB; IPUEMaMHU ONpPEAETICHUS CTPYKTYpbl OMOJIOTMYECKH aKTUBHBIX CO€MHEHUI Ha OCHOBE
X (U3NKO-XMMUYECKUX XapaKTEpUCTHK; IMpaBWwiIaMu Oe30macHOM padOThl B XMMHUYECKOH U
MHUKPOOHOJIOTHUECKOM JTaOOpaTOPUH.

3.Kparkoe cogepxxanue JuCHUMILIHHBI

Beeoenue. 1lpeamer, 3a1a4u 1 METO/IbI MOJIEKYJIIPHOM OMOJIOTMM M T€HETUKU. 3HaUeHue "Kiac-
CHUYECKON" TeHEeTUKU U TeHETUKH MUKPOOPTaHU3MOB B CTAHOBIIEHUU MOJIEKYJISIPHOU OMOIOTUH U
reHeTudeckon mHxeHepuu. [lonsTHe TeHa B "KJIacCHYECKOU" M MOJEKYJISPHOM T€HETHKE, €ro
’BOMIIOLIMS. BKiax MeTONOJIOTMM T€HHOW WHXXEHEPUU B Pa3BUTHE MOJIEKYJSIPHOM TE€HETHKH.
[TpuxnanHoe 3HaU€HUE T€HETUUYECKON MHXKEHEPUH /17151 OMOTEXHOJIOTHH.

Mooyne 1. MoneKkyaaphule 0CHOGbl HACIEOCMEEHHOCHU.

1.1. Ilpupooa zenemuueckozo mamepuana u e2o pynkyuu 6 Kiemke. IloHsaTue o KieTke, €€
MaKpOMOJIEKYJISpHBIA cocTaB. CTPyKTypa HYKJIEHMHOBBIX KHUCIOT. OCOOEHHOCTH CTPOEHUS IreHe-
THYECKOro Marepuasia npo- u dykapuor. Tpanckpunmus JHK, ee xomnonentsl. PHK-
noJuMepasa u npomorop. TpaHcnsnus, ee 3tamnsl, GyHKIUS pudocoM. I'eHeTnueckuit Koj U ero
cBoricTBa. Perumkanus JIHK u ee reHeTndeckuii KOHTpoIib. PekoMOuHaIus, €€ TUIBI B MOJIEITH.
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Mexanusmsbl penaparuu JJHK. B3anMocBs3p mporieccoB peruiMkanuy, peKOMOWHAIMHM U perna-
pauuu.

1.2. Mymayuonnwtit npoyecc. Poinb OMOXUMHUYECKUX MYTaHTOB B (hOPMUPOBAHUH TEOPUU OJUH
red — oguH (epment. Knaccuduxanus myranuii. ToukoBele MyTallud U XpOMOCOMHBIE Tepe-
CTPOMKH, MEXaHU3M UX 0OpazoBaHus. CIIOHTaHHBIA M MHIYIUPOBaHHbIN MyTareHe3. Kiaccudu-
Kalus MyTareHoB. MOJIEKYJIIpHBI MEXaHU3M MyTareHesa. B3auMocBs3p MyTareHesa u pernapa-
mun. Unentudukanus u cenekuus MyranToB. Cynpeccus: BHYTpUTE€HHas, MeXIreHHas U (eHo-
TUMHYECKasl.

1.3. Buexpomocomuwie cenemuueckue rnemenmol. 111a3mMupl, uX CTpoOeHNUE U KIACCUPUKALIHS.
[TonoBoii akrop F, ero crpoenune u xu3HeHHbINH UK. Poib dakTopa F B MoOuIu3ammu xpomo-
comHOro niepenoca. O6paszoBanue noHopoB tuma Hfr u F'. Mexanu3m konbroranuu. bakrepuo-
daru, uX CTpyKTypa U KU3HEHHBIA UK. BupynentHsie u ymepennsle 0akrepuodaru. Jnzore-
HUS ¥ TpaHcaykuusa. OO0mas u crneuupuyeckas TPAaHCAYKIUS. MUTpUPYIOIINE TeHETHYECKUe
3JIEMEHTBI: TPAHCIO30HBI U [S-MocneoBaTeIbHOCTH, UX POJb B reHetndyeckoM oomene. JJHK-
TPAHCIIO30HBI B FTEHOMAX IPOKApUOT U FyKapuoT.

Mooyns 2. Hcenedosanue cmpykmypol u (hyHKyuu 2enda.

2.1.9nemenmul 2enemuuecko2o ananuza. lluc-TpaHc KOMIUIEMEHTAlMOHHBIN TecT. ['eHeTnye-
CKOE€ KapTUPOBaHWE C HCMOJIb30BAHUEM KOHBIOTAIMM, TpaHCAYKIMU U TpaHchopmauuu. Ilo-
CTPOEHUE TEHETUYECKUX KapT. TOHKOE TreHeTH4ecKoe KapThupoBaHue. DHU3NYECKUN aHAIN3
CTPYKTYpHI TeHa. ['erepoayrekcHblii aHanu3. PecTpukimoHHblid aHanu3. MeToabl CEKBEHUPO-
BaHus. [lomumepasnas nenHas peakuus. BeisiBienue GpyHKIun rexa.

2.2. Pecynayua skcnpeccuu 2enoe. Konunenuuu onepoHa u peryioHa. KoHTposib Ha ypoBHE
MHULMAUK TpaHcKpunuuu. [IpomoTop, oneparop u perynaropubie 0enku. [lo3uTuBHbIN 1 Hera-
THUBHBIA KOHTPOJIb 3KCIpeccuu reHoB. KOHTpoJib Ha ypoBHE TepMUHAIMU TpaHcKpunuuu. Kara-
OOJUT-KOHTPOJIUPYEMbIE  ONEPOHBI:  MOJENb  JIAKTO3HOTO  OHepoHa.  ATTEHI0ATop-
KOHTPOJIMPYEMBIE OMEPOHBI: MOJIe]b TPUIITOPAHOBOTO OMepoHa. MynbTUBAIEHTHAS PETyISAIuUs
JKcIpeccur reHoB. [1ocTTpaHCKpUIIIIMOHHBIN KOHTPOIIb.

Mooyns 3. OcHnoebl 2enemuyeckoil umyicenepuu. OepMEHTHl PECTPUKIMU U MOAUPHUKAIUH.
Boigenenue u kiioHMpOBaHUE FeHOB. BEKTOPHI 111 MOJIEKyIsspHOro KioHUpoBaHus. [IpuHImmbI
KOHCTpyHpoBaHusi pekomOuHaHTHBIX /JIHK 1 ux BBenmenus B peuunueHTHble KieTku. [Ipukian-
HbIE€ aCIIEKThl FTEHETUYECKON UHKEHEPUH.

4.00b€M yueOHOil THCIUIIHHBI

B 3auernbix | B akazem.
Bunsl yueOHoI paboThI €IUHHLIAX Yacax
O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIMTOPHBIE 3aHSITHUS: 0,22 8
Jlexmmm (Jlek) 0,11 4
[IpakTuueckue 3ansaTtus (113) 0,11 4
CamocrositesabHas padora (CP): 1,53 55
CaMocTOsITeIbHOE N3YUEHHE PA3/IETI0B IUCIUILIMHBI 1,53 55
Bupa koHTpOJISi: 3a4eT / IK3aMeH 0,25 Ix3ameH (9)
AHHOTanus padoueii nporpamMmpl Jucuuiinnbl «buodpusuueckas xumus» (61.B.0/1.22)
1.Heas aucuumiannbl “buodusnueckoit xumun” — (HOpPMHUPOBAHHE KOMIUIEKCHOTO

IpeJCTaBICHNs 00 OpraHM3aluy KUBOM U HEKMBOM MPUPOJIBI B COOTBETCTBUU C COBPEMEHHBIMU
JOCTHKEHUSIMU HAayKd U TeXHUKU. OCO3HAHME B3aMMOCBA3EHM B Ipolieccax, MPOTEKAIOIINUX B
KJIETKaX MHUKPO- U MaKpOOPTaHU3MOB, MX B3aUMOCBS3AX, MECTE OMOJOTHYECKHUX OOBEKTOB B
npoleccax MpeBpalleHys BEUlecTBa U dHepruu B npupone. [lo okoH4aHuM usydyeHus Kypca u
YCIEWHOM CcJauu 3auera CTYACHTbl JODKHBI HMETh IIOJIHOE MpeJCTaBlIeHHEe O (u3uko-
XUMHUYECKUX OCHOBaX HamOoJiee 3HAUUMBIX MPOLECCOB, MPOTEKAIOIINX B MUKPOOHON KIIETKE U
€€ OT/AENbHBIX CTPYKTYpax.
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2. B pesyabTare m3y4eHHsl JMCHMILIMHBI 00y4YalOUMiics MO NMporpamme 0akaJjaB-
pHaTa J0JIKeH: 00JaJaTh CISAYIOUMMU KOMIIETEHIIUSMU: CIIOCOOHOCTBIO HCIOIb30BaTh 3HA-
HUS O COBPEMEHHOM (PU3MUECKOIl KapTHHE MUPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHO-
CTSIX, CTPOCHUH BEIIECTBA I MOHUMAHHUS OKPYXKAIOMIEro Mupa u siiieHuit nmpupoasl (OITK-3);
CHOCOOHOCTBIO MOHUMATh 3HAYEeHUsI HH(POPMAIIUU B Pa3BUTUU COBPEMEHHOTO MH(OPMALIMOHHO-
ro o011ecTBa, CO3HAHUEM OMACHOCTH U YTPO3bl, BO3HUKAIOIIEH B 3TOM MpoIiecce, CIOCOOHOCTHIO
co0JII0/IaTh OCHOBHBIE TpeOOBaHM WH(POPMAIIMOHHON 0€301MacHOCTH, B TOM YHCIJIE 3alIUTHI I'0-
cynapctBenHoit Taiinel (OITK-4); BiaaeHreM IIaHUPOBAHUS YKCIIEPUMEHTa, 00pabOTKH U TIpe/-
CTaBJIeHHs MOJydeHHbIX pe3ysbraToB (I1K-10);
3Hamb: OCHOBHBIE MOJIOKEHHSI TEPMOJMHAMHUKU OTKPBITHIX CHCTEM (BOJIM3U U BAAIU OT TEPMO-
JMHAMUYECKOTO PaBHOBECHUS); OTIMYUTEIbHBIE OCOOCHHOCTH OMOJIOTMYECKHX OOBEKTOB — OT-
KPBITBIX CUCTEM; COBPEMEHHBIE METOJIbI OMOPU3NUECKON XUMHH, UCIIOJIB3YEMOM ISl U3yUeHUS
KHUBBIX CHCTEM; TUIBI pabOT COBEpIIAeMbIX JKUBBIMU OpPraHHU3MaMHM; CIIOCOOBI aKKyMYJIHpPOBa-
HUS U [IPEBpALCHHS SHEPTUU OMOJIOTUYECKUMHU 00beKTaMU; (PU3UKO-XUMHUYECKHE OCHOBBI OHO-
XUMHUYECKHX IPOLECCOB KIIETKH; OCHOBBI MAaTEMAaTHYECKOTO MOJEIMPOBAHUS OMOJOTHYECKUX
IIPOLIECCOB.

Ymems: paboraTh ¢ MaTepuaiaM CHEIMATH3MPOBAHHON TEPUOJIMUECKON JINTEPATYpPhl; pacCcyu-
THIBaTh TEPMOJAMHAMUYECKUE XAPAKTEPUCTHKU OMOJOTHYECKHX MPOIIECCOB, AaBaTh UX TEPMOJIH-
HAMHYECKOE OOOCHOBAaHHWE;, PACCUMTHIBATH OCHOBHBIE CTEXHOMETPUYECKHE M IHEPreTHYECKHe
MOKa3aTeIu OMOOTUYECKUX MTPOLIECCOB;

Braoems: MeTonamu pacuera TEPMOAMHAMUYECKUX HapaMeTpOB OMOXHMMHUYECKUX MPOLIECCOB;
METOJIaMH MPSMOM U HETPSMON KaJOPUMETPUU; METOAAMH aHAJIU3a CTPOEHUSI MeMOpaH OHOI0-
TMYECKHUX CUCTEM; METOJIaMU MCCIIEJOBaHUSI MEMOPAHHBIX IIPOLIECCOB, MPOTEKAIOIIMX B KJIETKaxX
OMOJOTUYECKNX 0OBEKTOB; METO/IaMU COCTABIICHUSI MaTEPUATBLHBIX U SHEPIEeTHUECKUX OalaHCOB
pocTa YMCICHHOCTH MHUKPOOHBIX MOMYJISAMI; METOAAMU IUIAHUPOBAHMSI, IPOBEACHUS U oOpa-
00TKHM OMOTEXHOJOTHYECKHUX IKCIIEPUMEHTOB.

3.Kpartkoe coaepxanue TuCUMIIUHBI

Beeoenue. llpeamer u 3amaun 6u0(U3MUECKON XUMUH, €€ CBSA3b C POACTBEHHBIMU JTUCHUIUIMHAMU.
3Hauenne Onopuzndeckoil xumuu s OuorexHonoruw. IlpuHIMNUANBHBIE OCOOCHHOCTH
MPUMEHEHHUS 3aKOHOB (PU3UKU U PU3NYECKON XUMHUHU K OMOJIOTHYECKHM CHCTEMaM.

Mooynw 1. Tepmoounamuxa 6uOMexXHOI0CUYECKUX U MUKPOOUOIO0ZUYECKUX NPOUECCOE.

N3onupoBaHHbIE, 3aKpbIThIE M OTKPBITBIE CHUCTEMBl B OHMOJIOTMYECKHX CHCTEMax.
PaBHOBecHbIE 1 HepaBHOBECHBIE Ipolecchl B mpupoze. CocTosHUEe paBHOBECHUS, CTallMOHAPHOE
COCTOSIHME, X NPUMEHHMOCTb B OuoTexHonoruu. llepsoe n Bropoe Havanma TepMonMHaAMUKH,
NPUMEHUMOCTh K OTKPBITHIM CHCTEMaM.

[TonsiTne 0 HeCKOMIEHCHUpOBaHHOM Temiore. OCHOBHOM TOCTyNar TEPMOJUHAMHUKHU
OTKpbIThIX cucTteM. IlepBas Teopema Ilpuroknna. CKOpocTh BO3HHMKHOBEHHS SHTPOIUU B
OTKpBITBIX cucTtemax. DopmanuszM NOHATHA «HEr’HTponus». Kputuka teopuit bonbimana-
[penunrepa. TepmoauHamMuueckoe 000CHOBAaHHE BO3MOKHOCTH OCYILIECTBICHMS CONPSKEHHBIX
IIPOLIECCOB.

['unoteza Tommncona. IloHsTHEe O TUIOTHOCTH TOTOKAa (0OOOIIEHHOW KOOpIWHATE) M
0000m1eHHoM TepMonuHamMuyeckoil cuiie. HepaBenctBo ne Jlonae. TepmoanHamMuueckas cuia u
IJIOTHOCTD MTOTOKA B XUMUYECKOW PEaKIUH.

OcHOBHBIE ITOJIOKEHUS JTMHEMHON TEPMOINHAMUKNA HEPABHOBECHBIX ITpoleccoB OH3arepa,
NPUMEHUMOCTh K  OMOTEXHOJNOTMYeCKMM  cuctemam. Bropas Teopema  Ilpuroxxuna.
TepMoauHaMHUYeCKOE OMMCAHNE CTALIMOHAPHOTO COCTOSHUSI OMOTEXHOIOTHUECKUX CHCTEM.

TepmoanHaMHMKa OTKPBITBIX CHUCTEM BIAJIW OT COCTOSHUS TEPMOAMHAMUYECKOTO
paBHOBECHSI.

Pacuer sneprum I'mb0ca ayig peakuuii, IpoTeKarOIMX B pealbHbIX pacTBopax. Beenenue
MONPABOK HA YACTUYHYIO AUCCOLMALINIO KUCIIOT, Ha PEAKLUI0 aHUOHA.

Mooynw 2. Ocnogbl 6uoInepzemuku.
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Cxema sHeprooOMeHa B MpHpoje (pa3iuyHbIe THIBI pa0OT, MPOU3BOJUMBIX B OTKPBITHIX
cuctemax). CTpoeHue CTPYKTYPHBIX 3JIEMEHTOB MUKPOOHBIX KJIETOK U UX (DYHKIMH B Mpolieccax
TpaHchopMauu YHEPTUH.

Crpoenne u ¢QyHKuMU KiIeTouyHbIX MeMmOpaH. CocTaB M CBOHCTBa OHONOIUMEPOB,
BXONAIIMX B WX cocTaB. Pa3nwume B cocraBe OWOMOIMMEPOB KIETOYHBIX MeMOpaH
MUKpPOOPTraHU3MOB B 3aBUCHUMOCTHU OT YCJIOBHUH OKpykaromed cpenbl. PU3NKO-XUMUYECKUE
XapaKTePUCTHKU TPAHCIIOPTA BEHISCTB 4Yepe3 KIETOYHYI0 MeMOpaHy (TacCHBHBINA, aKTHBHBIN
Tpancnopt). Kinaccuduxanus TUIIOB TpaHCIOPTA C MO3UIMHU TIEPEHOCa HOHOB uepe3 MeMOpaHy.

TpancmemOpanHas — pasHOCTh  dIeKTpoxuMmudeckux —mortennuanoB. Na',K'-macoc
(mpeBpalieHne XUMHUYECKOM SHEPIHH B DJIEKTPHUUYECKYIO). Ca**-nommna (mpeobpazoBaHue
XUMHUYECKON PHEPrUM B MEXAHHUYECKYIO). DIEKTPOXHUMHUYSCKHA TPaHCMEMOPAHHBIA MOTEHITHAI
MPOTOHOB. XapaKTEepUCTUKA U CBOMCTBAa MeMOpaH MUTOXOHApu. CUHTE3 MaKpOIPrUYeCKUX
cBsi3ell B mpouecce nabixaHus. PazoOmieHne npoueccoB IbIXaHus U (HOCHOPHIUPOBAHHUSA.
['nnoreza Mutuenna.

OKCUTCHHBIN, aHOKCUTeHHBIH (oTocuHTEe3 (TpaHchopMalids OJHEPrHH COJHIA B
BOCCTaHOBUTEJIbHBIN MOoTeHIIMAN). OCHOBHBIE 3JIEMEHTHI IIEMH NEPEHOCA ANEKTPOHOB B MPOIIECcCe
¢dorocunTe3a. DOTOCUHTETUUECKHE FEHEPATOPHI JIEKTPOXUMHUYECKOTO TOTEHIIAA.

MexaHu3Mbl PETYSIIUM 3K3- M JHIIPTOHMYECKHX IPOLIECCOB KIETKH. Perymanus
KJIETOYHOTO MeTabonmu3Ma Ha ypOBHE cHMHTEe3a (PepMEHTOB (MHIYKLHUS, PENpeccus) U HX
AKTUBHOCTH.

Mooyns 3. Cmexuomempuueckue pacuemst OuUOMeEXHO102UHECKUX NPOUECCOB.

MogenupoBanue (GU3NKO-XUMHUYECKUX IMPOLIECCOB B OHonoruu (OMOJIOTHYECKHeE,
busznueckue, Maremarudeckue rmoaenu). (OCOOEHHOCTH CTEXHMOMETPUYECKHX PacueToB
OMOXMMHMYECKHUX TMporeccoB. PacueT TemnoBbiXx 3(¢eKToB W 3aTpaT CBOOOAHON SHEPruu B
npouecce MUKpOOHOTO CUHTE3A.
4.00béM yueOHOil TUCIUIIIHHBI

B 3aueTHbBIX B akanem.
Bunet yueGHoI paboThl 117030500 £:9:¢ Yacax
O01as TPy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHSITHS: 0,22 8
Jlexmm (Jlek) 0,22 8
CamocrositeabHas padora (CP): 1,67 60
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/IEI0B TUCIUIUIMHBI 1,67 60
Buna xouTpoJisi: 3a4er / 3k3amMeH 0,11 JAud. 3auer
(4)

AHHOTalus padoyell NPorpaMMbl 31eKTUBHBIX IUCHUILUIUH 10 (GU3NYeCKOH KYJIbTY-
pe u ciopty (b1.B./IB.)

1. Heasb aucuunIMHbI (GU3MYECKOTO BOCIIUTAHUS CTYAEHTOB COCTOUT B (POPMHUPOBAHUU
MHUPOBO33PEHUS U KYJIbTYPbI JMUYHOCTH, TPAXKIAHCKON MO3UIMH, HPABCTBEHHBIX KaueCTB, YyBCT-
Ba OTBETCTBEHHOCTH, CaMOCTOSITEIbHOCTH B NPHHSTHU PEIIEHUH, CIIOCOOHOCTH HCIOJIb30BaTh
pasHooOpa3Hble (OpMBbI (PU3HUECKON KYIbTYpPhl U CHIOPTA, U TypU3Ma Il COXPAaHEHUS U yKpel-
JICHUS] CBOETO 3/I0POBbS U 3[J0POBbSI CBOMX OJU3KHUX B MOBCEIHEBHOM KU3HU U NMPOQeccCHOHAb-
HOW JI€ATEIIBHOCTH.

2. B pesyabrare H3y4YeHMsl AUCUMIUIMHBI O00y4YalIIMHCA 10 MporpamMmme
O0akajaBpuaTa [0JKeH: 007aJaTh CIEAYIOIIMMU KOMIIETEHIMSMU: CIOCOOHOCTBIO K
camoopranuzanuu u camoodOpaszoBanuio (OK-7); COCOOHOCTBIO HCIOJIB30BATh METOMABI U
cpeacTBa (U3MYECKOH KyIbTYpBl s OOECIEeYeHHs] TIOJIHOLEHHOW COLMAIBHOW U
npodeccuonanbHoi  aestensHocTH  (OK-8); Brmagers cpeicTBaMH  CaMOCTOSITEIBHOTO,
METOAMYECKH MPAaBUIBHOIO HCHOJB30BAHUS METOJIOB (DM3UYECKOTO BOCHUTAHUSA U
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YKPEIUIEHUsI  3/I0pOBbsl, TOTOB K JIOCTH)KCHHIO JIOJDKHOTO  YpOBHS  (pusmueckoit
MOATOTOBJICHHOCTH JJII OOECIEeUeHHUs TOJHOIEHHON COIMaibHOM W MpodecCHOHATBHON
nesrensHOCTH (OK-14).
3uame: Hay4HO-IIPAKTMYECKHE OCHOBBI (PM3MYECKOM KYyJIbTYpPhI M CHOPTA, U 340pOBOro o0pasa
KHU3HH; COLUATEHO-OMOIOTHYECKHE OCHOBBI (PU3MUYECKON KYJIBbTYpBI M CIIOPTA; BIMSHHAE 0310PO-
BUTEJIbHBIX CUCTEM (PU3MUECKOro BOCIIUTAHMS HA YKpEIUIEHHE 3[0pOBbs, MPO(UIAKTUKY MpPO-
(deccnoHanbHBIX 3200JI€BaHUA U BPEIHBIX MPUBBIUEK; CITOCOOBI KOHTPOJISI U OLICHKH (PH3HUECKO-
ro pa3BUTHs U GU3NYECKOM MOATOTOBIEHHOCTH; IPAaBUIIA U CIIOCOOBI INIAHUPOBAHUS UHIUBUIY-
QJIbHBIX 3aHATUN PaA3JIMYHOW LIEJIEBOM HAIPABICHHOCTH; crioptuBHble Tpamuuuu MXTU-PXTY
um. JI.11. Menpneneena.
Ymems: caMOCTOATENBHO 3aHUMATHCS (PU3NUECKON KYIBTYPOH M CIIOPTOM; OCYIIECTBIISTH CaMO-
KOHTPOJIb 3@ COCTOSTHMEM CBOETO OpraHu3Ma U COOJIOJaTh IIpaBUjla TMTUEHbl M TEXHUKHU 0e30-
MACHOCTH; BBINOJHATH WHAWBUIYAIBHO MOJA00paHHBIE KOMIUIEKCH O (PU3MYECKON KYIbType H
pa3IM4YHBIM BHJAM CIIOPTA; BBIIOJIHATH IPOCTEUIINE IPUEMBI CAMOMACCAXKa U PEIIAKCALIUN; BbI-
HOJHSATH TPUEMBI 3aIIUTHl U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH; OCYIIECTBISTH TBOP-
YEeCKOe COTPYIHUYECTBO B KOJJIEKTUBHBIX (popMax 3aHATHHA (PU3NYECKOH KyJIbTYpOH U CLIOPTOM.
Bnadems: cpencTBaMu U METOAAMHU YKPETIJICHHUS HHIUBUIYaIbHOTO 3/10POBbs, (PU3NIECKOTO Ca-
MOCOBEpPIIEHCTBOBAHUS; JOJKHBIM YPOBHEM (PU3MUECKOM MOJATrOTOBIEHHOCTH, HEOOXOIUMBIM
JUTS KAYeCTBEHHOTO YCBOEHUS MPO(eCCHOHAIBHBIX YMEHUH W HABBIKOB B Tpolecce 0OydeHHs B
By3€, 1JIs o0ecreyeHns NOJHOLEHHON colManbHON U NpodecCHOHAIbHOM J1eSTebHOCTH 1ociie
OKOHYaHUS y4eOHOT'0 3aBEJICHMUS;
- TEXHUYECKUMHU U TAKTUYECKMMH HAaBBIKAMU B OJTHOM M3 BUJIOB CIIOPTA.
3.Kparkoe cogepxanue TuCHMNJIHHBI:

Kypc mucnunnunasl «Q1eKTHBHbIC TUCHHILVIMHBI 10 (PH3HYECKOH KYJbType U CIOP-
TY» peanusyeTcs uepe3 BapuaTUBHBIA KOMIIOHEHT (JIEKTUBHBIM MOAyIb) 328 akana. yacoB / 246
acTPOHOM. 4. (KOHTaKTHas paboTa + caMoCTosiTeNIbHast paboTa CTYACHTOB), B 3a4€THBIC €TUHHIIbI
HE MEePEBOANUTCS, ABISAETCS 0053aTENbHBIM JJIs1 UCIIOJIHEHUS TIPU 3A0UYHOU hopme 00yuenus.

Kypc mucnunnuasl « Q1eKTHBHbIC JTUCHHILNIMHBI 0 (PH3HYECKOH KYJbType U CIOP-
Ty» 3aKaHYMBAETCS 3a4€TOM B KOHLE KaKJOro 4eTHOro cemectpa. KoHTpoab ocyiecTBiser
00BEKTHBHBIN y4eT Mpolecca U pe3yJbTaToB yueOHOH AeATeNbHOCTU CTYJAEHTOB U OCYIIECTBIIS-
eTcsl 10 IPUHATON B YHUBEpPCUTETE peUTUHTIOBOM cucteMe ais cTyaeHToB O3 u 30 o0yueHus.

Y cmyodenmog 3a0un020 omoenenua nem npaKmuuecKux 3aHAMUN 6 CHOPHMUGHOM 3d-
ae (). H3yuenue QucuuniuHbl — meopemuiecKkoe.

IIporpaMmMa paccuMTaHa Ha HM3y4EHHE AMCLUILIMHBI «JJIEKTHBHBIC THCHHUILIMHBI 1O
(pu3uyeckoii KyJbType U CIOPTY» B TEUEHHE IIECTU CEMECTPOB M MpPEAINOiaraeT, yTo 00y-
Yarolrecs UMEIOT TEOPETHUECKYIO MTOJITOTOBKY B 00JIACTH JUCHMIUIMHBI «Du3ndeckas KyJabTypa
U CIIOPT».

KpurepueMm ycrnenHocTH OCBOEGHHUsI yUeOHOTO MaTepHalia SBJISIETCS SKCHEepTHasl OLeHKa
IpenoaaBaTess, yYuThIBaIOIIas CBOEBPEMEHHOCTD U MOJIHOTY BBITIOJHEHUS JOMAIIHUX 3a/laHuH,
YETKOCTb U MOJIHOIIEHHOCTh BBIIOJHEHUS KOHTPOJIbHBIX Pa0OT M MPAKTUYECKOIO 3aJjaHus, 3Ha-
HUM TEOPETUYECKOTO pa3/iena JUCIIUIUINHBI.

Mopnyas 1. Teopernuecko-MeToAHYECKHE OCHOBBI (PH3MYeCKON KyJbTYPbI U CIIOPTA.

1. O3znopoBuTENbHAS HANPABICHHOCTh — KaK BaKHEHIIMHM MPUHLUIT CUCTEMBI (DU3UYECKOTO
BocUTaHUsl. OCHOBBI IOCTPOEHUS 037J0POBUTEIBLHON TPEHUPOBKHU.

2. @U3KyIbTYPHO-03IOPOBUTEIBHBIE METOIUKH U CUCTEMBI.

3. O1eHka cOCTOSIHMS 310pOBbsl U (pU3MUECKON MOArOTOBICHHOCTH 3aHUMAIOLIUXCS (U3U-

YECKOM KYJIbTYpOH U CIIOPTOM.
Moayasb 2. /IBUrate/jibHble BO3MOKHOCTH 4YeJI0BeKa — BOCIMTAHNE (PU3NYECKHX Ka-
yecTtB. BOCK I'TO.
1. TlosBnenue u BHeapeHue komiuviekca ['TO
2. Bocruranue Qu3ndeckux KadecTB OOydJaromuxcs (OTAEIbHbIC KaYeCTBCHHBIC CTOPOHBI
JIBUTAaTEIbHBIX BO3MOKHOCTEH YEJIOBEKA).
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Mopayas 3. MeToanka OpraHu3anui U NPOBeJAeHUs] CIIOPTHBHBIX COPEBHOBAHMII U
(GU3KYJIbTYPHO-MACCOBBIX MEPONIPUATHH.
1. XapakTepucTHKa CIIOPTUBHBIX COPEBHOBAHUHN U (PU3KYIBTYPHO-MACCOBBIX MEPOTIPUSITHH.
2. Oenepanpublii 3akoH 0T 04.12.2007 Ne 329-03 «O ¢usnueckoi KyJIbType W CIOPTE B
Poccuiickoit  ®enepauun». OpraHuzanuss CIOPTUBHBIX —Meponpuatui. VHBEHT-
MEHEPKMEHT B CIIOPTE.
3. OcHoBHbIe MOHsATHS 3THKH criopta. Fair Play. [Ipodunakruka HapymeHuid CrIOPTUBHOM
atuku (6opbOa ¢ gonuHrom B ciopte). BAJIA.
4. O0beM yueOHOH TUCHHUILINHBI (BADMATUBHbIN KOMIIOHEHT)

B aka- CemecTpbl
Bun yae6HO# paboThI JeM. I I i v \Y \4
qacax
OO01mast TpyA0€MKOCTh TUCIUTLIHNHBI TI0 328 32 66 66 66 66 32
yueOHOMY IIaHy
KonTaktHas padora (KP): 26 10 6 10
Jlexruu (JIek) 26 10 6 10
CamocrositesbHasi padora (CP): 302 32 56 66 60 66 22
Pedepar 96 14 15 21 15 21 10
[IpakTHueckoe 3a1anue 206 18 41 45 45 45 12
Bun xoHTpOIA: 3a4eT / 5K3aMeH 3a- 3a- 3a-
qer qer qer

4.4.3. IncuMnJuHbI 10 BHIOOPY

AHHOTanus padoveil NPOrpaMmbl JUCHUILIMHBI «OCHOBBI MEHE)KMEHTA U MAPKETHHI )
(b1.B.AB.1.1)

1.Ieab AMCHUILUIMHBI - IOJYYEHUE CHUCTEMbl 3HaHUI O 3aKOHOMEPHOCTAX (PYHKIMOHHU-
pOBaHMsI XUMUYECKOTO MPOU3BOJICTBA B CUCTEME HAI[MOHAJIbHOW SKOHOMUKH, NPEACTABICHUI B
00J1acTH MEHEJDKMEHTa U MapKETHHIra, BKIIOYas METOA0JIOTHYECKHE OCHOBBI U 3aKOHOMEPHO-
CTH, (DYHKLHH, METOJbl, OPraHU3allMOHHBIE CTPYKTYphl, OPraHU3aIMI0 MPOIECCOB, TEXHUKY U
TEXHOJIOTMI0 MEHEP)KMEHTA U MAPKETUHIA B YCIOBHUSAX PBIHOYHON SKOHOMMKH; 3aJI0KEHUE OC-
HOB TTPO(PECCHOHATIEHOMN ACSITEIHHOCTH 0aKalaBpOB.

2. B pesyabrare m3y4eHusl JMCHMILIMHBI 00y4alOIIMICS MO NMporpaMmme 0akaJjiaB-

pHaTa J0JLKeH: 00JajaTh CIeAYIOUMMH KOMIETCHIUSIMU: BJIaJI€HUEM OCHOBHBIMU METOJIaMU
3alUThl IPOU3BOACTBEHHOIO NEPCOHANA M HACEJIEHUsS OT BO3MOXHBIX IIOCJIEICTBUN aBapui,
karactpo¢, cruxuiiHeix Oencteuil (OIIK-6); cmocoOHOCTBIO paboTaTh C HAyYHO-TEXHUYECKON
uHpopManrel, UCIOoIb30BaTh OTEUECTBEHHBIH U 3apyOeKHBIN OMBIT B MPO(HEeCCHOHAIBHON Jes-
tenpaoctu (ITK-8);
3namy: TEOpETUUYECKHE OCHOBBI M METOJIbl BBIPAOOTKH IieNieil U cTpaTeruu Ou3zHeca; METONbl U
TEXHOJOTHMM TPUHATUS M pealu3alli YHpPaBIE€HYECKUX pEIIEHUH; METOJbl TEeXHHUKO-
HSKOHOMHYECKOTO AaHaIW3a IPOU3BOJCTBEHHO-XO3SMCTBEHHON MAESITEIBbHOCTH MNPENIPUITHH U
MOJipa3/iesieHNii; OCHOBHbIE TPEOOBaHUS K XO3WCTBEHHOMY PYKOBOAMTENIO (MEHEIXKEPY), CTH-
J10 ero paboThl, TAKTHKE TEKYIIETO PaclopsAUTEIbCTBA; COBPEMEHHbIE HH(POPMAIIMOHHBIE TEX-
HOJIOTUU ¥ TEXHUYECKHE CPEICTBA MEHEIKMEHTA U MAPKETUHT A,
Ymems: npuHUMaTh ynpapieHUYECKHE PEIIEHUs U OPraHU30BBIBATH UX BBIIIOJIHEHUE; COOMPATH,
0o0pabaTbIBaTh M UCIOJIb30BaTh YIPaBIEHUYECKYI0 WH(OpPMAIMIO; OPTaHU30BHIBATh U CTHUMYJIH-
poBaTh TPYA JIOAEH, YKPEIUIATh TPYIOBYIO M IMPOU3BOJCTBEHHYIO IUCIUIUIMHY; paboTaTth ¢
YIPaBIECHYECKUMH JOKYMEHTAMH, M10JIb30BaThCSl 3aKOHAM, HOPMaMHU U MpaBUjIaMH aJIMUHUCTpa-
TUBHOH N1€ATENbHOCTH; PACIPEENATh 00SI3aHHOCTU M OTBETCTBEHHOCTD; UCIIOJIB30BaTh METOIbI
MOTHBALIMM IEPCOHANIA, KOHTPOJMPOBATH U PEryJHpPOBaTh HUCIIOJIHEHUE IUIAHOB, PYKOBOIMTH
nepcoHaIoM, 3(pPEeKTUBHO KUCITOJIb3YS BIACTh U BIUSHUE, CTUIb PYKOBOJICTBA;
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Brademwb: HaBBIKAMH CaMOCTOSATEIBHOTO OBJIAJCHUS HOBBIMU 3HAHUSMU 110 TEOPHH U MPAKTHKE
MEHEPKMEHTa U MapKETHHIa; HaBBIKAMU ITPUMEHEHHS ONTUMANIBHBIX IMOAXOM0B Ul POLIETYPHI
JUArHOCTUKM pBIHKA: LIEHBbI, 00beMa MNPOAAXK, UIMTEIBHOCTH MAapKETHHIOBOI'O LMKJIA U T.A.,
BKJIIOYAsl 1IECHY HHHOBALIMOHHBIX TOBAPOB.

3.Kparkoe cogepxxanue 1uCUMNIHHBI

1.0cno6vt menedsrcmenma

[Ipenmer, MeTOq U coaepkaHue AUCUUILIMHBI «OCHOBBI MEHEIKMEHTA U MapKETUHIa.
DBOIIONHUS KOHIIENINI MEHEIKMEHTA

VYpaBiieHYeCKUE PEUICHUS] U TEXHOJIOTUS ynpasiieHus. IlpunsTue pemieHus B MEHEK-
MeHTe. Pemenus npu BIOJHEHUH (YHKUUH IJIAHUPOBAHUS, OpPraHU3alMi, MOTUBALUM U KOH-
Tpossa. TpeboBanus k pemenusMm. Kimaccudukanus pemenuit. Metoas! pa3paboTKH ynpaBieHYe-
CKuXx peuieHuil. PeneBantHas nndopmanus st npuHATUA perieHus. CyneponTuManbHOe peliie-
HUE.

[Tpunuuns! ynpasiaeHus nepcoHaiaoM. OcoOeHHOCTH Moadopa M OLEHKU mpodeccuo-
HaJIbHOM NPUTOJHOCTH INepcoHana. [IpuHIMIIBI TPOEKTUPOBaHUS ONTHUMAJIBHBIX CHUCTEM MOTH-
Baluu Tpyna. dddexkTuBHOE ynpasiaeHue nepcoHanom. Cucrema ynpasieHus nepcosHanoM. Oc-
HOBHbIE IIPUHIMIIBI U TpeOOBaHMs K (POPMUPOBAHUIO CUCTEMBI YIIPABIECHUS IepcoHanoM. Jlomxk-
HOCTHAsl HUHCTPYKLHUS.

Bnacts, BiusiHME, TUAEPCTBO, CAMOMEHI)KMEHT U PYKOBOACTBO. POpPMBI BJIACTU: BIACTb,
OCHOBaHHAas HAa NPUHYKJEHUU; BJIACTb, OCHOBAHHAs HA BO3HArpakKICHUM; DKCIIEPTHAs BJIACTH;
3aKOHHas (TpaJWIIMOHHAsI) BJIACTh; ATAJIOHHAs BIACTh (BiacTh mpumepa). Bausuue. Xapuzma.
OcHOBHBIE TEOpUU JHMAEPCTBA: TEOPHs BEIMKHUX JIIOJEH; KOHUENIMS JIMIEPCKOro IOBEICHMUS;
CUTYallMOHHBIN MOJIXO/.

Onenka 3¢ pextuBHOCTH ynpaBiaeHUs. OCHOBHbIE NOHATUS Y3PPEKTUBHOCTH YIIPaBJICHUS.
D¢ dexkTuBHOCTH (HyHKIMNA MeHEKMEHTa. D(PPEKTUBHOCTD B3aMMOIEHCTBHSA C JICTOBBIM U (o-
HOBBIM OKpykeHHueM. [Tokazatenu s3pdexTuBHOCTH yrnpasieHus. [logxoas! k pacuety nokasare-
aeii apdexTuBHOCTH yrpasieHus. Onenka 3G GeKTHBHOCTH yIpaBICHHUS.

2. OcHoebl mapkemunza

[lonsiTe MapkeTuHra, e MapKkeTUHIra. MapKeTHHT KaK CUCTeMa yIpaBJeHUs], peryiu-
poBaHUS M U3ydeHUs pblHKA. [loHATHE MOTpeOHOCTH, HYX/bI, CIIPOCa, phIHKA. PBIHOK Kak cuc-
Te€Ma B3aMMOOTHOILIECHUI MEX]ly CYIIECTBYIOIIUMHU WX MOTEHIIMAIbHBIMU MPOJIABIIAMU U TIOKY-
naTes MM KaKMX—J100 TOBapoB.

MapkeTHHroBas cpejia IpeInpHusaTHs: ToHATHE U Kiaaccuukanus. [Tonstue Mmakpocpeas
U MUKpOCPEIbl MapKeTHHra. BHYTpEHHss M BHELIHSAS MUKpOCpeda MapKeTUHra: (GpakTopbl U
CcyOBEeKThl MUKpOcpeabl. OCHOBHBIE THUIIBI TOCPETHUKOB. OCHOBHBIE THIIbI KOHTAKTHBIX ayJIUTO-
puil. @akTOpb MAKPOCPEIbl MAPKETHHTA.

Crpoc kak 00bekT MmapkeTuHra. IloTpeburenbckoe MoBeleHHE KaK OOBEKT HU3YUCHHS
MapkeTuHra. OCHOBHbIE (DaKTOpHI, BIUSIOIINE HA MOBEACHUE WHAMBHYaJIbHBIX MOKYyMAaTeNleH.
[lenu uccnenoBaHus MOBeAeHUs Mokynareneil. MoTuBauus noTpeOHOCTEN, ee 3HA4YeHUe JUIs
MapKeTuHra. Mojen mokynarenbckoro nosefeHus. [loOyaurenbHble MOTHBBI U UX BUIBL: pa-
LMOHAJIbHBIE, SMOLIMOHAJIbHBIE U HPAaBCTBEHHbIE. Teoprun MOTHBAIMM NOTPEOUTENHCKOTO MOBE-
JEHUS.

Toapusiii MmapkeTusr. [lonsTie ToBapHoil nmonuTuka ¢pupmsl. [IpuunHbl ycTrapeBanus 1
0OHOBIIEHHSI TOBapoB. TOBAapHBIE CTpATErHK: BapHalus NpoayKTa, TuddepeHIpoBaHue, TuBep-
cudukanusa npoaykra. PazpaboTke HOBBIX TOBapOB. DTamnbl pa3paboTKu ToBapa. PakTopsl ycrie-
xa HoBOro ToBapa. [loHsATHS KauecTBa, KOHKYpEHTOCIOCOOHOCTH. TecTupoBaHue TOoBapa, METO-
JIbl TECTUPOBAHUS, CEPTUDUKALIUS.

IleHoBOW MapKETHHI. YCHJIEHHE CTPaTeTM4YeCKOW pOJIM IIEHBl B IPOLECCE M3MEHEHUs
HKOHOMUYECKON M KOHKYPEHTHOM cpelbl. MecTo 1IeHbI B CUCTEME MApPKETHHIOBOIO 1[eHOOOpa-
30BaHMs. DTanbl MapKETUHTOBOro IieHOOOpazoBaHus. DakTopsl neHooOpa3zoBanus. [IponsBos-
CTBEHHBIE (haKTOPbI IEHOOOPA30BAHUS: U3EPKKU, POU3BOICTBEHHbIE U (PHAHCOBBIE BO3MOXK-
HOCTH.
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CopiToBOM MapkeTuHr. IloHaTue TOBapoABIKEHHs. DKOHOMHUYECKOE U (prusnueckoe me-
pemenieHue ToBapa. [lonarue cOpita TOBapa, ero Thnbl. yHKIKN COBITA, IOTOKH TOBApOABUXKeE-
HUs. OTIMYUTEIbHBIE XapaKTEPUCTUKU COBITA/TIPOAAKH M COBITOBOrO MapkeTtuHra. Conepxxanue
OCHOBHBIX 3TaloB CObITa KOMIIAHUU: MOUCK MOKYyHaTessl, OpraHn3anus oOpabOTKU U BBIIOJIHE-
HUS 3aKa30B. OCHOBHBIE 3371a4ll KOMMEPYECKOMN JIOTUCTHKH.
4.00béM yueOHO# THCHMIINHBI

B 3aueTHEBIX B akanem.
Bunel yue6HOI paboThI eAUHULAX yacax

O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IIAHY 2,0 72
AyIMTOPHBIE 3aHITHS: 0,22 8
Jlexm (Jlek) 0,11 4
[IpakTuueckue 3ansatus (113) 0,11 4
CamocrositesibHas padora (CP): 1,67 60
CaMOoCTOSTEIbHOE U3YUEHUE PA3/IETI0B IUCIUILINHBI 1,67 60

Buja koHTpoJIsi: 3a4eT / 3k3aMeH 0,11 3auer (4)

AHHOTanus padoyeil nporpaMmsl JMcUMIIMHBI « UHIKeHepHas NCUXO0JIOTHSD)
(b1.B./1B.1.2)
1.Ileablo n3ydyeHus Kkypca «HxeHepHas NCHXOJIOTUS SBIsICTCS (OPMHUPOBAHUE Y CTY-
JIEHTOB LIEJIOCTHOT'O IPENCTABICHHS O COCTOSIHUM U OCHOBHBIX HAIPABJICHUSAX Pa3BUTHS COBpE-
MEHHOW NCUXOJOTHH, Pa3BUTHS IICUXOJOTMYECKUX KAUeCTB JIMYHOCTU CTY/AEHTA, OBJAJECHUE UM
NPAaKTUYECKMMHU HaBbIKaMU (pOPMUPOBAHUS XapaKTepa U MOBEAECHUS B 00LIECTBA.

2. B pesyabrare m3yueHusl AMCHMILIMHBI 00y4Yalomuiicsi MO nporpaMmme 0akaJjiaB-
pHaTa J0JLKeH: o01agaTh CIeIyIOIUMH KOMICTEHIUAMHI: BJIAJCHUEM OCHOBHBIMHU METOJAMHU
3alllUThl POU3BOACTBEHHOI'O ME€PCOHANA U HACEJIEHUS OT BO3MOXKHBIX IIOCJIEICTBUN aBapui,
karactpo¢, cruxuitueix Oenctuii (OIIK-6); cmocoOHOCThIO paboTaTh ¢ HAyYHO-TEXHUYECKON
uHpOpManrei, UCIO0Ib30BaTh OTEUECTBEHHBIM M 3apyOEKHBIN OIBIT B MPO(ECCHOHATBHON 1esi-
tenpHoctu (ITK-8);
3nams: OOILYI0 XapaKTEPUCTUKY NMPEAMETA U €r0 OCHOBHBIX METOIOB, IICUXOJIOTUYECKUE KpUTE-
pHUH pa3BUTOM JINYHOCTH, MIO3HABATEIbHBIE ICUXUUYECKUE TIPOLIECCHI JINYHOCTH;

Ymems: penarb NUYHOCTHBIN BbIOOp, MPUHMMAThH JTUYHOCTHOE pEIICHUE, U3MEHITh UEpapXUI0
MOTHUBOB, pelIaTs NpolieMy JMYHOCTHOTO POCTa, BIUATH Ha (POPMHUPOBAHUE NTaMSATH, BHUMAaHUS,
BOOOpPaKEHUS U TBOPUYECTBA.

Bnadems: ~ OCHOBHBIMM ~ METOJAMH  ICUXOJOTMYECKHMX  HCCIEIOBaHUM,  MeTOlaMH
MICUXOJIOTUYECKON TIOMOIIM, HaBbIKAMM BHYTPEHHEH pEryjsiuu AesTeIbHOCTH: SMOLHUSIMH,
BOJICH, MOTHBALMEH, TOTPEOHOCTAMHU.

3.Kparkoe coaepxanue TuCUHNIAHBI

Beeoenue. llcuxonorus kak Hayka o ncuxuke. Ilcuxuka u co3Hanue. Cnennduka Hayu-
HO-TICUXOJIoTHUecKoro 3HaHus. OOImias XapakTepUCTHKa €€ MpeJMeTa U OCHOBHBIX METOJOB.
[Icuxomnorus Kak eCTeCTBEHHO-Hay4YHasl U T'yMaHUTapHasl TUCLUIUIMHA, €€ MECTO CPelu APYTrux
HayK O 4yejoBeke. MeTo10J0rHuecKiue OCHOBBI icuxooruu. O01mas, crnennanbHas, yacTHas Me-
tonosnorus. OCHOBHbIE METObl IICUXOJIOTMUECKUX HCCIeToBaHUN. MeTo/ibl NMCHXO0J0THYECKON
ITOMOLIH.

Mooynw 1. Yenosek kak cyovekm 0eamenbHocmu

[TonsTus cyObeKTa, UHAUBHUIA, IMYHOCTH, HHIUBUAYaTbHOCTH. O0I1ee npeicTaBiIeHue O
pPa3BUTUHU JTMYHOCTH B MCTOpPUOTEHEe3e U OHToreHe3e. JIMUHOCTHBIN BHIOOp, TUYHOCTHOE pellie-
HUE, TUYHOCTHBINA MOCTYMOK. BO3MOXKHOCTD U3MEHEHHs HepapXUy MOTHBOB U MpoliemMa JIM4YHO-
cTHoro pocra. [Icuxonornyeckue KpUTEpUU pa3BUTON JIMYHOCTH.

Mooyns 2. Bo3nuknoeenue u pazgumue nCUXUKU

OBOJIIOIIMOHHOE 3Ha4YeHHE NcuXuku. Kpurepun ncuxuku. CpaBHUTENBHBIN aHAIU3 NICH-
XUKHU )KUBOTHBIX U 4yesloBeKa. OCHOBHBIE XapaKTEPUCTUKH TPYIOBOM AEATEIBLHOCTH JIIOAEH U UX
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¢dmtoreHernyeckre NpeaAnocbulky. [1osBIeHNE TPYAOBBIX NEHCTBUN Kak HEOOXOAWMOTrO YCIIO-
BUS BOSHUKHOBEHHUS OOIIIECTBEHHOT'O CO3HAHUSI.

Pa3BuTne ncuxosornueckux 3HaHUM B paMKkax yueHus o ayuie (¢ apeBHoctu 10 XVII
Beka). [IpeacraBnenne o ncuxuke B prnocopcknx yueHusx (XVII Bek 10 BTOpo#l MOJOBUHBI
XIX Beka). Boigenenne ncuxoornyeckux 3HaHUM B CAaMOCTOSITENIbHYIO HayKy (BTOpasi IOJIOBU-
Ha XIX Beka 1o HacTosero BpeMeHu ). CoBpeMEHHBIE HUCCIIECOBAHUS.

Mooyns 3. Ilcuxonozuueckue npoyeccol TUYHOCMU

TloznasamenvHuvle ncuxuueckue npoyeccyl IUYHOCMU

OO0mrast xapakTepuCTHKA MO3HaBaTeNbHOU chepsl yenoBeka. OCHOBHBIC MOHATHUS U 3aKO-
HOMEpPHOCTHU CEHCOpHOM mncuxopu3uku. Bocmpusthe npocTpaHcTBa, IBUXKEHHS, BPEMEHHU.
MpllieHre Kak MpOoLEecc U €ro 3KCIepuMeHTallbHOe ucciaenoBanue [lcuxonorus mamsru: oc-
HOBHbIE (haKThI, 3aKOHOMEPHOCTH, MpobieMa pa3BuTHs. [Icuxonorus BHUMaHus: OCHOBHBIE (aK-
ThI, 3aKOHOMEPHOCTH U TpobisieMa pazutus. [Icuxonorus Booopaxxenusi. Boobpaxxenue u TBOp-
YECTBO.

OMOYUOHAILHO B0.1€8ble NPOYECCHl U NOMPEOHOCMHO-MOMBAYUOHHAS Chepbl TUUHOCIU

BHyTpeHHsiss peryisius AesTeNbHOCTU: TMCUXOJIOTUS 3MOIM. BHyTpeHHss perymsius
JeSATeNIbHOCTH: Iicuxonorust Bosu. [lotpedbHoCcTHO-MOTUBaLMOHHAs! cdepa JInyHOCTU. OCHOBHBIE
po0OJIeMbl TICUXOJIOTHH MOTUBAIMH. [IoOHATHA MOTHBALIUK, MOTHBA, TOTPEOHOCTU U UX COOTHO-
nieHue. MortuBanus u AedaTeabHOCTh. MOTUBALUS U IMYHOCTD.

Hnousuoyanvhvie 0cobeHHOCU Yel08eKa. NCUXOL02Us CHOCOOHOCmell

Omnpenenenne criocooHocteld. CriocoOHOCTH U UX U3MepeHue. OOmii HHTEIEKT. Y MCT-
BEHHBIN BO3pacT U KOAPIUIIUEHT UHTEIUIEKTYaIbHOCTH. [IpobiemMbl BATUAHOCTH U HAJIEKHOCTH,
CTaHJAPTU3AIMH U HOPMHUPOBAHMSA, KYJIbTYPHOU ajanTaluyd TecToB. TecThl Ha OOMmMK MHTEI-
JIEKT U crenuaibHbie criocooHocTu. CTpykTypa uHTeiekTa. CriocoOHOCTH U pa3BUTHE JIUYHO-
CTH.

Hnousuoyanvhvie ocobeHHOCMU Yelo8eKa. meMnepamerm u xapaxkmep

OO01re XxapakTepUCTUKHU TEMIIEPAMEHTa: aKTUBHOCTh M AMOLIMOHANBHOCT. Poib Temme-
pameHTa B AesITenbHOCTU. [IoHATHE MHAMBHIYATbHOTO CTUJS NEATEIbHOCTH. XapakTep U €ero
dbopmupoBanue. XapakTep U TeMIEpaMeHT. XapaKTep KaKk CUCTeMa OTHOIICHUH YeIOBEeKa K MHU-
py, IpYruM JroasiM, camoMy cebe. UepTsl xapakrepa. CTpoeHue xapakrepa. Xapakrep kak dop-
Ma MOBEJIEeHUs, HeoOXoauMasi JJIsi COXPaHEHMsI CJIOKUBILIEICS CTPYKTYpbl MOTUBOB. 3alllUTHbIE
byHKIIMHM XapakTepa. XapakTep Kak WHAUBUAYaIbHbIN )KU3HEHHBIN CTUITb IMYHOCTH.
4.00b€M yueOHOH THCHMIIUHBI

B 3aueTHBIX B akanewm.
Buapr yue6HOI paboTh eIUHUIIAX gacax
O0mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,22 8
Jlexum (Jlek) 0,11 4
[Tpaktuueckue 3ansatus (I113) 0,11 4
CamocrositeabHas padora (CP): 1,67 60
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/IEIO0B TUCIUIUIMHBI 1,67 60
Buna xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (4)

AHHOTanus padoyeii mporpaMMbl IMCHUILINHBI «BBeieHre B 0MOTEXHOJI0THIO»
(b1.B.Z1B.2.1)
1.IMeab Kypca — pacHIMPUTh MPECTABICHUE CTYAEHTOB-OMOTEXHOJIOTOB O TOM, YTO Ta-
KO€ COBpeMEHHasi OMOTEXHOJIOTHs, J1aTh MpeJCTaBlieHne 00 OCHOBHBIX HAIlpaBIICHUAX U TeEp-
CHEKTHBAX Pa3BUTH OMOTEXHOJIOTUH, OCBETUTD IJIaBHbIE MPOOIEMbl OMOTEXHOIOTUU U MYTH UX
pellleHus Ha COBPEMEHHOM dTane pa3Butus Hayku. Oco0oe BHUMaHME yJEISETCsl pacCMOTpe-
HUIO CBsI3€il MEXy JOCTH)KEHUSIMHU B 00JacTh (yHIaMEHTAJbHBIX HayK (MUKPOOHOJIOTHS, MO-
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JIKyJsipHasl TeHETHKa, MOJEKYIspHas OWOJIOTHUS U T. 1.) M MPUKIAJTHBIMH aCTIEKTaMHU WX HC-
M0JIb30BAHNUS B PEILICHUU aKTyaJlbHBIX 3a7a4 COBPEMEHHOTO 00IeCTRa.

2. B pe3yabTare M3y4YeHUs TUCHMILUIMHBI 00y4alOIIMiicsi Mo mporpaMmme fakajiaB-
pHuaTa JoJKeH: 00J1aJaTh CIEIYIOIIUMUA KOMIETEHIUSAMU: FOTOBHOCTBIO OLICHUBATh TEXHUYe-
CKHE CPEJICTBA M TEXHOJIOTHH C YUETOM 3KOJOTMUYECKUX mociencTBuit ux npumenerus (I1K-3);
BJIa/ICHUEM IUUIAaHUPOBAHUS IKCIIEPUMEHTa, 00pabOTKU U MPe/ICTaBICHUS MTOTYYSHHBIX pe3yibTa-
toB (ITK-10);
3nams: OCHOBBI OMOTEXHOJIOTUH, OCHOBHBIE OMOOOBEKTHI U METOABI PabOThl C HUMH; Ba)KHEMH-
1IMe MPOU3BOJACTBA INPOMBIIIJIEHHOM, MEIULMHCKOM, CEIbCKOXO3AMCTBEHHOM, 3KOJOTMYECKOU
OMOTEXHOJIOTHH, OMOHAHOTEXHOJOTUH; MPUHIUIHAIBHYIO CXeMYy OMOTEXHOJIOTMYECKOT0 MPOU3-
BOJICTBA; METO/bI KYJIbTUBUPOBAHUSI; OCHOBHBIE MPUHIUITBI OPraHU3alUd OMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA, €r0 UEPAPXUUYECKYIO CTPYKTYPY, METO/ABI OLIEHKH 3(P(HEKTUBHOCTH MPOU3BOACT-
Ba; POJIb COBPEMEHHON OMOTEXHOJIOTUH B PA3BUTUU COBPEMEHHOW SHEPTreTUKH, TEXHOJIOTHH BbI-
JIEJICHUS METAJJIOB U3 PY/I, JIETKON MPOMBIIUIEHHOCTH.

Ymemsb: noHMMaTh CyIIHOCTH MPOLIECCOB, IPOTEKAIOLINX B KUBBIX OpraHU3Max U 3aKOHOMED-
HOCTEW B3aUMOJICHCTBUSI OpraHU3Ma C OKPY)KAIoIIeW cpeloi; Mmoaduparh ammapatsl, sl OCY-
IIECTBJIEHUS TOI'O WM UHOTO cr1oco0a KyJIbTUBUPOBAHMUS,

Braoemyu: 3naHusIMU 0 OMOTEXHOJIOTUU U MPUMEHATH UX MPU HU3YYECHUH CIIEUUATBHBIX TUCIHII-
JIMH; HaBBIKAMMU I10 TUIAHUPOBAHUIO U MPOBEJEHUIO HKCIIEPUMEHTOB JJIsl OLIEHKU IPUTOJHOCTU
MUKPOOPTaHU3MOB JIJIsl OCYIIECTBIICHUSI OMOTEXHOJIOTUYECKOTO MPoIlecca; HaBbIKAMH PabOTHI €
HAay4YHOU, HAYYHO-TEXHUYECKON U MATEHTHOMN JTUTEPATYPOH.

3.Kparkoe conep:kanue JTHCIUITHHBI

Beeoenue. XapakrepucTuka OMOTEXHOJIOTHH KaK MHOTOOTPACICBON O0JIACTH JESATCIbHO-
ctu. Uctopust pazButus 6uoTexHonoruu. HampasrieHus pa3BUTHS OMOTEXHOJOTHH U TOJydae-
MbIe MPOoAyKTHl. Crienmduka 3agad, perraeMbix OMOTEXHOJIOTHEH B Pa3MYHBIX OTpACIsX Mpo-
MBIIJICHHOCTH, CEIbCKOM XO3siCTBe, MeAuIiHe, sHepreTrke. OleHKa crpoca Ha OMOTEXHOIO-
TUYECKYIO TPOAYKIIMIO.

Mooynw 1. Obnacmu npumenenus OUOMEXHONOUU.

1.1. Meouyuna u 6uomexnonoeus. Cpeacrsa TMArHOCTUKH, MPOQPIIIAKTHKH U JICUCHUS
3a0oneBanuil. [lenunminun u npyrue aHTHOMOTHKHU. [lomyueHue Ba)KHBIX ISl MEAUIIMHBI
BEIIECTB, B TOM YMCJI€ MHCYJIMHA, UHTep(dEepoHa, TOpMOHA pocTa, BakuH. ['nOpunomer. Mo-
HOKJIOHQJIbHbIE aHTUTEA.

1.2. Buomexnonozcuueckue nooxoobl 6 peuteHuu cerbCKoxo3saucmeennvix 3aday. [Tpoodie-
Ma ¢Qukcaruu azora. boprba c Bpeaurensimu. [lepepaboTka CeNbCKOXO3SHCTBEHHOTO CHIPHS.
buoTtexHonornueckne aceKkThbl ’KUBOTHOBOJICTBA.

1.3. Buomexnonozuyeckue nooxoowsl 8 peuieHuu 3Hepeemuyeckux npooaem. IIpon3BoacT-
BO 3TUJIOBOTO CIHMpTa B KauecTBe TorumBa. [IponsBoacTBo 6moausens. [pesecuna, Bogopociuy,
MacJIUYHbI€ PACTEHUSA KaK ChIpb€ B JHEPreTUUECKUX MPOU3BOJICTBAX. Y COBEPIIECHCTBOBAHUE
npolecca Npou3BOACTBA ATaHOa. bruoTexHonorus B 100bIBatonIe 0Tpaciy.

1.4. Ilepcnexmuewvl 6uomexnonocuu 6 oonacmu nuwegou npomviuiienHocmu. Coderanue
TPAAUITMOHHBIX M COBPEMEHHBIX MOJIX0/I0B B MMPOU3BOJICTBE MHUIIEBLIX MPOTYKTOB U HAITUTKOB.

1.5. Ocnoeuvie nanpasieHus pazgumusi OUOMEXHONO2UU 8 0OIACIU OXPAHbBL OKPYHCAIO-
weti cpeovl.

Mooyns 2. llpunyunuanvnan cxema OUOmMeExHOI02UHECKO20 RPOU3BOOCMEA.

2.1. Obvexmuvl 6uomexnonozuu. XapakTEPUCTHKA OJHOKICTOYHBIX OPTAHU3MOB U KJIETOK
JKUBOTHBIX U PACTCHUI KaK 00BEKTOB OMOTEXHOIOTUU. [[pOMBIIITIEHHBIE IITAMMBI U TPeOOBaHUS
K HUM. BbineneHue u CeNnexius MHKPOOPTAaHU3MOB — TPOIYIIEHTOB OHMOJOTHYECKHA aKTHBHBIX
BeleCTB. MeToinueckre Moaxo/pl K YIYYIIEHHIO IITAMMOB MPOMBIIIJIEHHBIX MUKPOOpPTaHU3-
MOB. XapaKTepUCTUKa MyTaHTHBIX KJIIETOK M OCOOEHHOCTH UX HUCIIOJIb30BAHHUS.

2.2. Cuipvesas 6aza Ouomexnonocuu. TpeOOBaHUs, NMPEABABISIEMble K MHUTATEIbHBIM
cyOcTparaM, UCHOIB3YIOIUMCS B OMOTEXHOJIOTHYECKUX nporeccax. OCHOBHbIE THUIIBI TUTATENb-
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HBIX CpPeJ], UCTIOJB3YIOMIMXCS B OMOTEXHOIOTUU: TPEOOBAHUS K COCTABY M KaueCTBY, MPUHIUIIBI
noxabopa.

2.3. Obwasn cxema buomexnonocuveckoeo npoyecca. llogroropurensusie ctanuu. Opra-
HU3alus OnoTexHonoruueckoi cranuu. Knaccudukanus npoueccoB ¢pepMeHTaUN.

2.4. Kynomusuposanue npooyyenmos. CBA3b MEX1Yy POCTOM U IPOAYKTUBHOCTHIO. [Ipo-
IyKTbI IEpBOW U BTOpoi (a3el pocta. [IpenmyiecTBa 1 HeIOCTaTKU NEPUOAMYECKOTO U HENpe-
PBIBHOTO KYJIbTHUBUpPOBaHUSA. OCHOBHBIE ITapaMETPhl pOCTA MPOAYLEHTOB. XEMOCTaTHOE KYJIbTH-
BupoBanue. Ummobunuzanusa. OcoOEHHOCTH KyJIbTUBHUPOBAHUS KIETOK XKMBOTHBIX. CycneH3U-
OHHBIE U KAJITYCHBIE KYJIbTYPbl PACTUTEIbHBIX KJIETOK.

2.5. Koneunvie cmaouu 6uomexuonocuiecko2o npoyecca. BHyTpUKIETOUHbIE U BHEKJIE-
TOYHBIE NMPOAYKTHL. OTAeNeHUE KIETOK OT KyJIbTypaJbHOM >KMIKOCTH. CrocoObl pa3pylieHus
KJIETOK.

Mooynb 3. OcHo6bl MOIEKYAAPHOU OUOMEXHOTIOZUU.

I'ennas wmxenepus U TexHosiorus pekomonHaHTHBIX JJHK. OcHOBHBIE OTKpPBITHSA, 000C-
HOBABIIIME TEOPETUYECKH TEXHOJIOTUYECKUH MTOAXO0/] K HACIECICTBEHHON NH(POPMAIIHH.

WNHCcTpyMEHTH TeHEeTHYECKON MH)KEHEePHH. XapaKTepUCTHKA (EPMEHTOB, HCIOIb3YEMBIX
B F€HETUYECKON MH)KeHepHH. BekTopHbIE cucTEMBl, IPUMEHSIEMbIE JJI1 KIOHUPOBAaHUS B KIIET-
Kax MPOKaApPUOTHUYECKUX OpraHu3MoB. CTpaTerusi KJIOHUPOBAHUS U SKCIIPECCHS YYKEPOIHOU Tre-
HETHUYECKON MH(POpMAIIUU B KJIETKaX pa3IMuHbIX OPIraHU3MOB.

CrnocoOsr BBeneHus: pexkombunantHeix JIHK B kietku pasmuunbix opranu3MoB. [lomck
KJI0HOB ¢ pekoMOuHanTHOM JIHK. O6miast cxema skcniepuMeHTa 110 T€HETUYECKON MHKEHEPUU.
4.00b€M yueOHOil TUCIUIIIHHBI

B 3aueTHpix | B akaaem.
Bunet yueGHOI paboThI eAMHUIIAX yacax
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IIaHY 4,0 144
AyAUTOPHBIE 3aHATHS: 0,44 16
Jlexmum (Jlek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,22 8
CamocrositeabHasi padora (CP): 3,45 128
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeTIOB TUCIIUILIMHBI 3,45 128
Bupa xoHTpoJsi: 3a4er / Ik3aMeH 0,11 And. 3auer
(4)

AHHOTanus padoyeil nporpaMmMbl JMCcUMIIMHBI «OCHOBHBbIE HANIPABJIEHUS] COBPEMEHHOi
ouorexnosorum» (b1.B.JIB.2.2)

1.eap Kypca — paclIMpUTh NPEACTABIEHUE CTYAEHTOB-OMOTEXHOJIOIOB O TOM, YTO Ta-
KO€ COBpPEMEHHass OMOTEXHOJIOTHUS, J1aTh INpeJCTaBlieHHe 00 OCHOBHBIX HAIPABICHMUAX M Iep-
CIEKTUBAxX pa3BUTHUSI OMOTEXHOJIOTUH, OCBETUTD IJIaBHbIE MPOOIEMBbl OMOTEXHOJIOTUN U MMYTH UX
pelIeHNs Ha COBPEMEHHOM 3Tare pa3BUTHs Hayku. Ocoboe BHUMaHME yIENsIeTCsl pacCMOTpe-
HUIO CBsI3€ll MeXy JOCTHMXKEHUSAMHU B 00J1aCTH (PyHIAMEHTAIbHBIX HayK (MUKpOOHOJIOTHS, MO-
JeKyJIsipHasi TeHeTHKa, MOJEKyJsipHasi OWOJIOTHUS U T. 1.) M NPUKIAJHBIMH aCIEKTaMHU UX HC-
NOJIb30BaHUS B PEIICHUH aKTyaJIbHBIX 3a/1a4 COBPEMEHHOT0 O0IIECTBA.

2. B pesyabrare m3yueHusl AMCHMIIMHBI 00y4YaloUUiicsl MO NMporpaMmme OakaJjiaB-
pHaTa J0JIKeH: o0JafiaTh CIEAYIOUIMMUA KOMIIETEHIIMSIMUA: TOTOBHOCTBIO OLICHWBATh TEXHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C YYETOM JKOJOTHUYeCKHUX mocienctBuii ux npumenenus (I1K-3);
BJIaJICHUEM TUTAHUPOBAHMS SKCIIEpUMEHTa, 00pabOTKH U MPECTaBICHUS MOJyYEeHHBIX pe3yibTa-
ToB (I1IK-10); rOTOBHOCTBIO MCIIOJIB30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU B CBO-
eil mpodeccroHabHON 001aCTH, B TOM YKcIiIe 0a3bl TaHHBIX U TaKeThI;
3Hamy: 3aKOHOAATENIbHBIE 1 HOPMATHBHO IPABOBBIE AKThl, METOANYECKHUE MATEPHAIIBI IO TEX-
HUYECKOMY PEryJIMpPOBAHHUIO; TEPCIEKTUBbI TEXHUUYECKOTO Pa3BUTHS U OCOOCHHOCTU JesITelb-
HOCTH OpraHu3alui, KOMIETEHTHBIX Ha 3aKOHOJIAaTEIbHO-IIPABOBOM OCHOBE B 00JaCTH TEXHUYE-
CKOI'O peryjaupoBaHusl; OCHOBBI TEXHUYECKOI'O PEryJINpOBaHUS;
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Ymems: mpuMeHSATh METOBI U MPUHITUIIBI CTAHJAPTU3AINN TIPU pa3paboTKe CTaHIapTOB U APY-
TMX HOPMAaTHBHBIX JOKYMEHTOB; IPOBOIUTH MOATBEPKIECHUE COOTBETCTBUSA MPOAYKLHUH, MPO-
I[ECCOB U YCIIYT MPEAbSIBISIEMBIM TPEOOBAHMSIM; TPUMEHSATh METOJbI KOHTPOJIS U YIPaBICHUS
KauyeCTBOM; aHAJM3UPOBATh JAHHBIE O KAUeCTBE MPOIYKIUU U OMPEIeNATh NIPUIUHBI Opaka, uc-
M0JIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUH ISl TIAHUPOBAHUS U TIPOBEICHHS PabOT M0 TeXHUYe-
CKOMY PEryJIUPOBAHHUIO.

Braoemw: HaBBIKAMH HCIIOJB30BaHUS OCHOBHBIX HHCTPYMEHTOB YIIPABIICHUS Ka4yeCTBOM; HaBbI-
KaMu 0OpMIICHHUS PE3yJIbTAaTOB UCHIBITAHUI U MPUHSATUS COOTBETCTBYIOLIUX PEIICHUM; - HABbI-
KaMu 0(pOPMIICHHSI HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIIHH.

3.Kparkoe conep:kanue JTUCHUIIITHHBI

Beeoenue. XapaxrepucTuka OMOTEXHOJIOTHH KaK MHOTOOTPACICBON O0JIACTH JESATEIIbHO-
ctu. Ucrtopusi pazButus 6uorexHonoruu. HampasieHnus pa3BuUTHs OMOTEXHOJIOTMU U IOJIydae-
MbIe TIpOonyKThl. Crienuduka 3a1a4, pernacMblXx OMOTEXHOJIOTHEW B Pa3IMYHBIX OTPACIAX IMPO-
MBIIIJIEHHOCTH, CEJIbCKOM XO3siCTBe, MeAuIHe, sHepreTrke. OleHKa crpoca Ha OMOTEXHOJIO-
THYECKYIO MPOAYKIIHIO.

Mooyns 1. Ob6racmu npumenenus OUOMEXHONOZUU.

1.1. Meouyuna u 6uomexnonoeus. CpeacTsa TMArHOCTUKH, MPOQPIIAKTHKH U JICUCHUS
3a0oneBanuil. [lenunmnun u npyrue aHTHOMOTHKHU. [lomyueHue BaXKHBIX IUJISI MEAUIIMHBI
BEIIIECTB, B TOM UYHMCIIC MHCYJIUHA, HHTepPEepOHa, TOPMOHA POCTa, BakuH. [ nbpuaomsr. Mo-
HOKJIOHAJIbHBIE aHTUTENA.

1.2. Buomexnonozuueckue nooxoovl 8 peutenuu cenbCKoxozsacmeennuvix 3aday. [Ipodie-
Ma Qukcanuu azora. boprba ¢ Bpeaurensimu. [lepepaboTka CeNbCKOXO3SHCTBEHHOTO CHIPHS.
bruoTexHOIOrHYECKHEe aCTIeKThI )KUBOTHOBOJICTBA.

1.3. Buomexmnonozuyeckue nooxoowvl 8 peuieHuu 3Hepeemuyeckux npooiem. IIpon3Boact-
BO ATHJIOBOTO CIIMPTa B KadecTBe TorumBa. [IponsBoacTBo Omoamsens. [IpeBecuna, Bogopociu,
MacCJIMYHbIE PACTEHUS] KAK ChIPb€ B DHEPreTUYECKUX MPOU3BOACTBAX. Y COBEPIICHCTBOBAHUE
nporiecca MPOU3BO/ICTBA ATaHOJIA. BHOTEXHOIOTHs B JOOBIBAIOIIEH OTPACIIH.

1.4. Ilepcnexmuevl 6uomexnonocuu 6 oonacmu nuwgegou npomviuienHocmu. Codetanue
TPAIUIIMOHHBIX U COBPEMEHHBIX TIOJIXOJIOB B POU3BOJICTBE MUIIEBHIX MPOYKTOB U HAITUTKOB.

1.5. Ocnoeunvie nanpasieHus pazeumusi OUOMEXHONIO2UU 8 00IACMU OXPAHbBL OKPYIHCAIO-
weti cpeovl.

Mooyne 2. Ilpunyunuansnan cxema 6UOMEXHOI02UYECKO20 NPOU3BOOCHIBA.

2.1. Obwvexmuvl buomexronozuu. XapakTEPUCTHKA OJHOKICTOYHBIX OPTAHU3MOB U KJIETOK
JKUBOTHBIX U PACTEHUI KaK 00BEKTOB OMOTEXHOIOTUU. [IpOMBIINIITIEHHBIE IITAMMBI U TPEOOBaHUS
K HUM. BbIeneHre W CelleKIHsi MHUKPOOPTaHU3MOB — TPOAYIIEHTOB OMOJIOTUYECKU aKTHBHBIX
BellecTB. MeToauueckre MOAXO0Abl K YAYUYIICHUIO ITaMMOB MPOMBIIUIEHHBIX MUKPOOPTaHU3-
MOB. XapaKTEepPUCTHKA MYTAHTHBIX KJIETOK M OCOOCHHOCTH WX HCITOJIb30BAHHUS.

2.2. Cuipvesas 6aza Ouomexnonocuu. TpeOOBaHUs, NMpPEABABISIEMble K MUTATEIbHBIM
cyOcTparaM, UCTIONB3YIONIMMCS B OMOTEXHOJIOTHYECKHX MporeccaXx. OCHOBHBIE THUIIBI TUTATEIb-
HBIX CpeJl, UCTIONB3YIOMINXCS B OMOTEXHOJIOTHHU: TPEOOBaHUS K COCTaBY U KAa4eCTBY, MPUHIIHITHI
noabopa.

2.3. Obwas cxema buomexnonozuyecko2o npoyecca. IlonroroButenbueie craauu. Opra-
HU3aIMs OMOTeXHOJOTHYeCKor cTanuu. Kitaccudukanus nporeccoB pepMeHTaIi.

2.4. Kynomusuposanue npooyyenmos. CBsi3b MKy POCTOM U NMPOIYKTUBHOCTBIO. [Ipo-
TYKThI IEpBOW U BTOpoH (pa3el pocta. [IpenmyiecTBa 1 HeIOCTATKU NEPUOANYECKOTO U HENpe-
PBIBHOTO KYJIbTHBUpPOBaHUs. OCHOBHBIE MMapaMeTPhl pOCTA MPOAYIICHTOB. XeMOCTaTHOE KYJIbTH-
BupoBanue. IMMmoOmmm3anus. OcOOCHHOCTH KYJIBTHBHPOBAHUS KJIETOK XHBOTHBIX. CyCIeH3U-
OHHBIE ¥ KAITyCHBIE KYJIbTYPhl PACTUTEIHHBIX KIETOK.

2.5. Koneunvle cmaouu 6uomexnonocuyeckoeo npoyecca. BHyTpUKIETOUYHbIE U BHEKIIE-
TOYHBIE MPOAYKTHL. OTAeNeHNEe KIETOK OT KyIbTypallbHOM >KHIKOCTH. CHOCOOBI pa3pyiieHus
KJIETOK.

Mooyns 3. Ocro6bl MOIEKYAAPHOIU OUOMEXHOTIOZUU.
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I'ennas unxenepus u TexHosorus pekomounanTHbix JJHK. OcHoBHBIE OTKpBITHS, 000C-
HOBABIIIME TEOPETUYECKH TEXHOJIOTUYECKUH MOAXO0/ K HACIEICTBEHHOM HH(OpMALIHH.

WHCTpyMEHTHI TeHEeTUYECKON MHKEHEPHU. XapaKTePUCTUKa (PePMEHTOB, UCTIOIb3yEMBIX
B F€HETHYECKOM MH)KEHEpHH. BEKTOpHBIE CHCTEMBI, IPUMEHSIEMbIE Ui KIIOHUPOBAaHUS B KIIET-
Kax MPOKapUOTHUYECKUX OpraHu3MoB. CTpaTerusi KJIOHUPOBAHMSI U SKCIIPECCUS YYKEPOIHOM re-
HETUYeCKON MH(OPMaIUK B KJIETKaX Pa3JIM4HbIX OPraHU3MOB.

CrniocoOrl BBeneHus: pekomOuHanTHEIX JIHK B kietku pasnuunbix opranu3zMoB. [louck
KJI0HOB ¢ pekomOunanTHOU JIHK. O0mias cxema sKcriepuMeHTa 1o reHeTUYECKON HHKEHEPHH.
4.00b€éM yueOHOH THCHUILIUHBI

B 3ageTHBIX B akagewm.
Bupl yue6HO# paboTh eIMHNLAaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyY/JAUTOPHBIE 3aHATHS: 0,44 16
Jlexiuu (JIek) 0,22 8
[Tpaktrueckue 3ansatus (113) 0,22 8
CamocrositesasHas padora (CP): 3,45 128
CaMocCTOsTeIbHOE U3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 3,45 128
Bua koHTpoOJIsA: 3aUeT / IK3aMeH 0,11 Aud. 3auer
(4)

AHHOTanus padoyeill NporpaMmMsl JMCHMILIMHBI « BoTexXHO/I0THsI OMOMOTUMEPOB)
(b1.B.[1B.3.1)

1.leap kypca "buorexHonorus 6MonoauMepoB" — 03HaAKOMUTh CTYJIEHTOB CO CTPOEHHU-
€M, CBOIICTBaMH, OCHOBHBIX NPHUPOIHBIX OUOMOIUMEPOB, a TAKKE HM3YUYEHUE KIACCUUECKUX U
COBPEMEHHBIX TEXHOJIOIMH MOIy4eHHs] OMONOIUMEPOB PACTUTEIBHOIO U JKUBOTHOT'O IMPOUCXOXK-
JICHUsl, OCHOBHBIMHM 00JIaCTSMU IMPUMEHEHUS U Jp.; pa3BUTHE CIIOCOOHOCTEH K aHaIu3y IMOJy-
YEHHOH MH(OpMAIIHH.

2. B pe3yabTare M3y4YeHUs] TUCHMILUIMHBI 00y4alOIIMIICA MO0 mMporpamMme 0akaJiaB-

pHaTa JoJKeH: 001a1aTh CIEAYIOIUMU KOMIIETEHIIUSMU: BIIaJIEHUEM IUIAHUPOBAHUSI IKCIIEPH-
MeHTa, 00pabOTKH ¥ MpecTaBiIeHus mony4yeHHbIx pe3ynbraroB (I[TIK-10); cmocobHOCTHIO 06€C-
Ne4YMBaTh BBINOJIHEHNUE MPaBUJI TEXHUKHA 0€3011aCHOCTH, TPOU3BOJCTBEHHON CaHUTApUH, TOXKap-
Hol Oe3omacHocTH U oxpanbl Tpyna (IIK-4); cnocoOHOCTRIO paboTaTh ¢ HayYHO-TEXHUYECKOM
uH(popMaleH, UCI0JIb30BaTh OTEUECTBEHHBIN U 3apyOeX HBIN ONBIT B MpodeccrnoHalbHON Jes-
tenpHOCTH (ITK-8);
3namb: OCHOBHBIE MPUHLUIIBI OPTaHU3alUKd OMOTEXHOJOTUYECKOTO MPOU3BOACTBA OHOMOIUME-
POB, €r0 UEPAPXUUYECKYIO CTPYKTYPY, METO/IbI OLIEHKH 3((HEKTUBHOCTH MPOU3BOJICTBA; PUHIIU-
MUAIbHYIO0 CXeMYy OMOTEXHOJOTHYECKOTO MPOU3BOJICTBA; S3KOHOMUYECKHE KPUTEPUH ONTUMHU3A-
IIUU [IPOU3BOJICTBA; OCHOBBI OMOTEXHOJIOTHMH OMONIOMEPOB, OCHOBHBIE €€ 0OBEKTHI U METO/IbI pa-
00TBl ¢ HUMHU; OMOXUMHUYECKHE, XUMUYECKUE U (PU3UKO-XMMUYECKHE MPOLECCHl, MPOTEKAIOIINe
B OMO-peakToOpax M Ha CTaausX MepepadOTKH, CBA3AHHBIX C BBIJEICHUEM M OYMCTKOMN II€JIEBOTO
IPOAYKTa; 3aKOHOMEPHOCTH KMHETHKH POCTa MUKPOOPTaHU3MOB U 00pa30BaHUs MPOAYKTOB Me-
Tab0JIM3Ma; METO/IbI KYJIbTUBUPOBAHUS HA Pa3IMYHBIX MMUTATENIbHBIX CPEIax, COAEPKAIINX KOM-
MIOHEHTHI PACTUTEIBLHOTO MIIU )KUBOTHOTO IPOUCXOKACHHUS,
Ymempw: ocyliecTBIsATE KOHTPOJIb COAEPIKAHUS IEJIEBOIO KOMIIOHEHTA B MOJIYIPOIYKTaX, MOIY-
YaeMbIX Ha OTJEJIbHBIX TEXHOJOTHMUYECKUX CTaIHsX; MPOBOJUTH 00pPabOTKY PE3ylbTaTOB M3Me-
PEHMI C UCTIOIB30BaHUEM NTAKETOB MPUKIIAHBIX IPOrpaMM; HCIIOIb30BaTh CTAHIAPTHI U JpyTue
HOPMAaTHBHBIE JIOKYMEHTHI NIPH OLIEHKE, KOHTPOJIE KauecTBa M CePTUDUKALINH CHIPbSI U MPOIYK-
LIUU; OTPEEINATh MapaMeTPhl ChIPbsl U MPOAYKLUU MIPU UX CEPTU(PUKALIUMHU; BEIOPATh pallMOHANb-
HYIO CXeMYy OMOTEXHOJOIMYECKOI'0 MPOU3BOJICTBA 33/1aHHOTO MPOIYKTA, OLEHUBATh TEXHOJIOT U-
4ecKyro (P PEeKTUBHOCTH MPOU3BOJICTBA,
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Braoems: MeTonaMu OYMCTKH M CTEPHJIM3AIMH BO3/yXa, KOHCTPYHUPOBAHUS U CTEPHIM3ALNN
MUATATEIbHBIX CPEJ; METOJAMU MPOBEACHUS CTaHIAPTHBIX UCIIBITAHUHI 110 ONPENEICHUIO TTOKa3a-
Tene (PU3NKO-XUMHUYECKUX CBOMCTB CHIPhS U MPOAYKIIMH, METOJAMH TEXHUYECKOTO KOHTPOJIS
10 COOJIOICHUIO TEXHOJIOTUYECKON AUCIUILIMHBI B YCIOBHX JEUCTBYIOIIETO OMOTEXHOIOTHYe-
CKOTO TPOM3BOJICTBA; METOJAMU TUIAHUPOBAHMSI, MPOBEICHUS U 00pabOTKH OMOTEXHOJIOTHYE-
CKHMX JKCIIEPUMEHTOB.

3.Kpartkoe conep:kanue THCIUNTHHBI

Beeoenue. I1pupoabpie OUOMIOMMEPHI M KX 3HAYCHHE.

Mooynp 1. XapaKkTepucTHKA IPUPOAHBIX OMOI0JINMEPOB

OCHOBHBIE KOMIIOHEHTBI PAaCTUTENBHOIO ChIpbs. YTaeBoAbl. DU3NUYECKHEe U XUMUYECKUE CBOM-
cTBa MOHOcaxapu10B. COBpeMEHHOE ITPOU3BOJICTBO.

['omo- u rerepononucaxapuabl. Knaccudukanus. Pacnpoctpanenue B mpHpoje, CBOWCTBA U
¢dbyskun. CiocoOb! BeICICHUS (IKCTPAKIHS, YIbTPAPIbTPAIIHS, U3, XpoMaTorpadus).
Monayab 2. XapakTepucTHKa OTAeJbHBIX Ipynn mojgucaxapuaoB. OOmas xapakTepuCTHKA
OCHOBHBIX KOMIIOHEHTOB PACTUTEIILHOTO CHIPbSI.

2.1. Qumononucaxapuowi. 1lemnonoza. CTpoeHue U CBOMCTBA, TEXHOIOTUH MOJTYYEHUS] YUCTOM
LEJUTION03bl U €€ NMpuMeHeHue. [ emunienatonossl. PesepBHble nonucaxapusl pacteHuil. Kpax-
Man u uHyiauH. Kamenu u cinusu. [lonncaxapuasl Bojopocieid. Arap u araposa. AJIbIMHOBbBIE
KHCJIOTBI.

2.2. 3o0ononucaxapudvi. XutuH u xuro3adH. CTpoeHHe, CBOICTBA, COBPEMEHHBIE TEXHOJIOTUHU
nostydeHus. I’ mukoren .Mykononaucaxapubl.

Jlurnunsel. I'naponusneiil aurauH. CTpyKTypa, CBOMCTBA, IPUMEHEHHE. DKOJIOTUYECKUE ACTICK-
ThI YTUJIU3AIMH BTOPUYHOTO MOJUMEPHOTO CHIPBA.

Mooynw 3. Yenesoocooepicawue cmemannsie 6uononumepol.

3.1. Iloaucaxapuodvl mukpoopzanuimos. I mukonporerHbl. berkoBble KOMIIOHEHTHI YITIEBO/IOB
COCIMHUTENIHON TKaHU (XOHAPOUTUHCYIb(MATHI, TenapuH U ap.) ['pynmnoBbie BeliecTBa KPOBU.
['MUKOIUIIAIBI ¥ TIIMKOIUIONPOTEUAbL. TEeUX0EBbIE KUCIOTHI.

3.2. Hoaucaxapuovt MUKpOOp2aHu3mos.

3.3. Buononaumepvt meOuKo-0U0102UHE€CKO20 HAZHAYECHUA.

4.00b€M yueOHOil TUCIUIIIHHBI

B 3auernbix | B akazem.
Bunsl yueOHoI paboThI eIMHUIaxX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4,0 144
AyIMTOpHBIE 3aHATHS: 0,61 22
Jlexruu (JIek) 0,28 10
[Tpaktuueckue 3ansatus (I113) 0,33 12
CamocrositeabHas padora (CP): 3,28 118
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/AEIO0B TUCIUIUIMHBI 3,28 118
Buna xoutpoJsi: 3a4er / 3k3amMeH 0,11 JAud. 3auer
(4)

AHHOTaus padoyeil NporpaMmMsl JMCUMIIMHBI «OCHOBBI JH3UMOJIOTHM»
(b1.B./1B.3.2)
Leab AMCUMIVIMHBL: OCBOEHHUE CTYJIEHTAMU OCHOBHBIX ITPUHIIUIIOB U TEOPETUYECKUX TOJIOKE-
HHUI MH)KEHEPHON SH3UMOJIOTHH; GOPMUPOBAHUE Yy CTYJAEHTOB MOHUMaHHUs OCOOCHHOCTEH
OMOTEXHOJIOTMYECKUX MPOLIECCOB C yYacTHEM (EPMEHTOB; YCBOCHHE OCHOB KOHCTPYUPOBAHUS U
MOCJEIYIONIEr0 MCIOJIb30BaHMsI B OMOTEXHOJIOIUM OMOKATaM3aTOPOB C 33JJaHHBIMHU CBOICTBa-
MHU.

2. B pe3yabTrare M3yueHHs AUCHUIUIMHBI 00yYalouUIuiics Mo mporpamMme 0akaJaB-
pHaTa J0JKeH: 00JIafaTh CIEAYIOIIMMU KOMIIETCHIIUAMHU BJIaJCHUEM IUIAHUPOBAHUS SKCIIEPH-
MEHTa, 00pabOTKH | MpeacTaBicHus monydeHHbIX pe3ynbratoB (ITK-10); crmocodHocThIO 00ec-
[IEYMBATh BBIOJIHEHHE MPABHJI TEXHUKU 0€3011aCHOCTH, MPOU3BOJICTBEHHONW CAaHUTAPHH, MTOKap-
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HOU Oe3omacHocTu U oxpanbl Tpyna (I1K-4); cmocoOHOCTRIO paboTaTh ¢ HAyYHO-TEXHUYECKON
nH(popmaIren, UCIoJIb30BaTh OTEYECTBEHHBIN M 3apYOCKHBIA OMBIT B MPOPECCUOHATBHON JIesI-
tenbHoctu (ITK-8);

3Hamb: OCHOBHBIE MPUHIIMITBI MEXaHU3MOB (DEpMEHTATUBHOIO KaTaln3a; METOAbI UMMO-
Ounuzanyu (GEpMEHTOB M KIIETOK; BBIOOP ONTUMAIILHOTO HOCHUTENS M METO/a €r0 aKTHBALWU;
METOJIbl OLIEHKU CBOWCTB MOJIYYEHHBIX MMMOOMIIM30BaHHBIX (DEPMEHTOB; crabuiuzanus ¢ep-
MEHTOB B OMOTEXHOJOIMYECKHX CHCTEMaX; (pepMEHTATHBHBIC PEAKIIMU B CUCTEMaX C OpraHuye-
CKUMHU PACTBOPUTEISIMH, UX MPUKIATHOE 3HAYEHHUE; UCCIEIOBAHUS CBOWCTB MOJYYEHHBIX HM-
MOOWJIN30BAaHHBIX (PEPMEHTOB; Ba)KHEUIIIME MPOU3BOICTBA C UCIOIB30BAHUEM UMMOOMIN30BaH-
HBIX (DEpPMEHTOB ISl HYXKJ HMPOMBILIUICHHON, MEIULIMHCKOM, CebCKOX03SIICTBEHHOM, KOJIOTH-
YecKoM o0yacTelt Mporu3BO/ICTBA;

Ymemuw: onpenensate pepMeHTaTUBHBIE AKTUBHOCTH HATUBHBIX U MMMOOMJIM30BaHHBIX Mpernapa-
TOB; OCYIIECTBISTH KOHTPOJIb COACPIKAHUS AKTHBHBIX TPYII TOCIE MOIU(MDUKANMKA MATPHIIBL;
MPOBOAUTH 00PabOTKY pe3ybTaTOB U3MEPEHUI C UCTOIb30BaHUEM MAKETOB MPHUKJIAJHBIX MPO-
rpaMM; HMCIOJIb30BaTh CTAHAAPTHl U JIPYTU€ HOPMATUBHBIE JOKYMEHTBHI IIPU OLIEHKE, KOHTPOJIE
KayecTBa U CepTU(PUKAIMU UCXOIHOTO ChIPbsl ¥ MOJTy4aeMOU MPOAYKIIUU; ONPeNesITh HapaMeT-
PBI CHIPbS W TIPOIYKIIMH MPU MX CepTU(HKAINK, BBIOPATh PAMOHATBHYIO CXEMY TOJIydeHUS
MMMOOMIM30BaHHBIX W CTAOMIIM3UPOBAHHBIX (hOPM PEPMEHTOB.

Brademwv: Metonamu omnpenencHus (EPMEHTATHBHON aKTHBHOCTH HAaTHBHBIX MU WMMOOWIN30-
BaHHBIX MPENapaToB, METOJAMHU AKTHBAI[UM HOCHUTENIEH; METOJaMHU MPOBEACHUS CTAHAAPTHBIX
UCTIBITAHUH TI0 OTIPEJICJICHUIO TToKa3aTee PU3NKO-XMMHUYECKIX CBOIMCTB MCIOJIb3YEMbIX HOCH-
TeJeil; MEeToIaMU MCCIe0BaHUs OTYyYEeHHBIX UIMMOOUIN30BaHHBIX GopM (pepMEeHTOB; MeTO1a-
MU TJIAHUPOBAHUS, IPOBEACHUS M 00paOOTKH OMOTEXHOIOTHYECKUX IKCIIEPUMEHTOB.
3.Kparkoe conep:kanue JTHCIUINTHHBI

Beeoenue. CoBpeMEHHOE COCTOSHHE U TEPCHEKTUBBI Pa3BUTHS MHKEHEPHOW SH3MMOJIOTHMH.
[TpenmMeT MHXEHEPHOMN SH3UMOIOTHH.

Mopnyas 1. ®epmentbl. ®epMeHTATUBHBIN KaTaau3. CoBpeMeHHas MEKIyHapoHas
Homenkiatypa EC — enzyme code. benkoBbie U HeOenkoBbie (hepMeHThI (prb03uMbI). TIpocThie
U CIOKHBIE (epMeHTHI. [IpUHIMIIBI MPOCTPAHCTBEHHOW OpPraHM3alMU MOJICKYNBI (epMeHTa,
po0JieMbl CBOPAUYMBAHUS MOJUIIETITUAHON [IENOYKH B HATUBHYIO KOH(POPMAIIUIO, €€ BaXKHOCTD
JUISL SH3UMOJIOTHH; COBPEMEHHBIE MPEJCTaBICHUSI O MeXaHU3Max (pOopMHpOBaHUS MPOCTPAHCT-
BEHHOU CTPYKTYpHI OelKa; uepapXHuecKuid MPUHIUI CBOPAUYUBAHUS, TPOMEKYTOUHBIE COCTOSI-
HUSl B IIpOLlECCe OpraHU3allid HATUBHON KOH(OpMallMU; COBPEMEHHOE COCTOSHME 3HAaHUH O
Oenkax TEIIOBOTO IIOKAa M CTPYKTYpE MIANEPOHOB; TOMEHBI, UX CTPYKTYpHbIE U (DYHKIIMOHAI b-
HbI€ XapaKTEPUCTHKH; POJIb MYJIbTUJOMEHHON OpraHu3aliy MOJIEKYJIbl (pepMEHTa B OIpesaese-
HUU ee (PYHKIIMOHATBHBIX CBOMCTB, (pOpMHpOBaHHE aKTUBHOTO IIEHTpA HAa TPAHMIIE MEXKAY IO-
MEHaMH. PoJjib MOABMKHOCTH JOMEHOB B KaTallu3e, CTPYKTYpHbIE OCHOBBI peau3aluu peHoMe-
Ha UHAYIUPOBAHHOTO COOTBETCTBUS, PETYISTOPHBIE TIOMEHBI, JOMEHBI, 00ECIIEYUBAIOIIUE CBSI-
3pIBaHUE ¢ MeMOpaHaMu; (akTopsl onpeenstonre dPPEeKTUBHOCTD U CIIENUPUIHOCTh PepMeH-
TATUBHOTO KaTalan3a, KOMIUIEMEHTApHOCTh MEXIy (hepMEeHTOM U cyOcTpaToM. MeToabl UACHTU-
¢uKanuy akTUBHOTO LIEHTpa pepMeHToB. CTPYKTypa, CBOMCTBA U MEXaHU3M JeHCTBUS OMOKaTa-
nn3aTopoB. CXOACTBO U OTIUYHME OMOJIOTUYECKHX KaTalu3aTOpOB OT CHHTeTHUYECKUX. [Ipeumy-
IIECTBA U HEJOCTaTKU OMOKaTanu3a Ipyu ero UCIoJIb30BaHUU B TEXHOJIOTMUECKUX MPOIIECcCax.

Mooyne 2. Hocumenu. Memoovt akmueayuu nocumesnei. VineanbHble Marepuabl,
UCIIONIb3YeMbIe ISl UMMoOuIn3anuu ¢pepMeHToB. TpeboBaHus k HocuTensiM. OpraHuyeckue u
HEopraHuyeckrue Marepuansl. [IpupoaHble U CHHTETHYECKHUE OPTaHUYECKUE MMOTUMEPHBbIE HOCH-
tenu. [IpupoaHbIX MoauMepsl - OENKOBbIE, MOJUCAXapUAHbIE U JIMIUAHbIE HOCUTENH, a Cpeln
CUHTETHUYECKUX- TOJMMETHUIICHOBBIE, MOJIMaMUIHbIEe U nTonuddupHbIe. [IpenmyniecTBa npupoa-
HBIX HOCUTENIeH U uX HepocTaTku. Llemnronosa, nekcrpad, XUTUH U UX Mpou3BoJHbIe. KepartuH,
¢GbubpouH, KoJTareH u MpOoAYKT MepepadoTKH KoJIareHa - xkenarnHa. CHHTeTHYecKre ToTuMep-
Hble HocuTenu. [IpenmyiecTBa CHHTeTUYECKHE HOCUTENEeH U ux HepocTaTku. [lomumeps! Ha oc-
HOBE CTHUPOJIA, AKPUIIOBOW KHUCIIOTHI, MOJTMBUHUIOBOTO CIIUPTA; MOJUAMHIHBIE U MOJUYpPETaHO-
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BbIe moyimMepsl. Hocurenn Heopranuueckoit npupoasl. CTekia, TIIMHBI, KEPAMHUKH, TpaduToBas
caxka, CWJIMKAress, CUJIOXPOMBI U OKCUIbl MeTAI0OB. OCHOBHBIE ITPEUMYILECTBA HEOPraHUYE-
CKUX HOCUTEJEN U UX HEJOCTATKU. MEeTObl AKTUBALIMK HOCUTEIIEH

Mooyns 3. Memoowvt ummoodunuzayuu gepmenmos. Xumuueckue u Qusuyeckue memoowl
umMoOum3anuu  (pepMeHTOB. OCHOBHBIE TPEHMYIIECTBA HCIIOJIB3YEMBIX METOAOB H HX
Henoctarku.  HeoOxonmuMocTh moadopa ONTHMAaibHBIX — BApUAHTOB, KaK HOCUTENS, TakK W
YCIOBUA ¥ CHOCOOOB HMMMOOWIM3AIMK sl  KaXAOTO HHAMBHIYAIbHOTO (hepMeHTa,
UCIIOJIb3YEMOT0 B KOHKPETHOM TEXHOJIOTMYECKOM Iporecce. MmmoOunuzanus (hepMeHTOB Ha
HOCHUTEJIAX, 00JaNalomuX TUAPOKCO-rpynmnamMu. MMmMoOuwnmu3anus (epMEeHTOB Ha HOCHUTENSX,
oOnajmaromux  aMUHOTPYIIIaMHU. NmMmoOunuzanus  Ha  HOCUTENAX,  OONaJarouIux
AKTUBUPOBAHHBIMU TMPOU3BOJAHBIMU KapOOKCUIIbHOW rpymnmbl. UMMoOMIN3anus Ha HOCHUTEISX,
oOnaaromux cynbQrugpuiIbHbIMU TpymnnaMu. MMMoOuIn30BaHHbIE KIETKH MUKPOOPIaHU3MOB.
Mooyne 4. Ceoiicmea ummoounuzosanuslx pepmenmos. VIiMmoOMIM30BaHHBIE (DEPMEHTHI —
orpezeNieHue U 00JaCTH UCHOIb30BaHUs. BiusHue nuMmMoOMiIn3auy Ha cOCTOsiHUE (epMEHTa.
[Tpobnema cTaOUIBHOCTH UMMOOMIM30BAHHBIX (PEPMEHTOB U IyTH €€ npeoposnenus. [Ipeumy-
HIeCTBA W HEJOCTaTKM HMMOOWIM30BaHHBIX (EepMEHTOB U KIETOK. BrusHue Qusuko-
XUMHUYECKHX (PaKTOPOB Ha AKTHBHOCTh MMMOOMIIM30BaHHBIX (PEPMEHTOB.

Mooynw 5. Memoowt uccinedoganus ummoounuzoeannvix pepmenmog. CreKTPOCKONHUECKUE
MeToABl HccienoBanus OenkoB. OOmpe monokeHus. AGCOpPOIMOHHAs CIIEKTPOCKONHs (MHTE-
rpanpHas U gquddepennuanshas). Omnupuueckue npasuwia. UK- u KP-cnekrpockomnus. ®myo-
pecuenTHast criekrpockonus. [lomsapusamus ¢yopecuenunu. Jucnepcusi oNTHYECKOTo Bparie-
HUS U KPYTOBOU JUXPOU3M.

Mooyne 6. Ilonyuenue u ucnonbzoeanue UMMOOUIU3O6AHHBIX U HAMUBHBIX (epMenmos 01
MeOUYUHCKUX yeaell. DH3UMONATOJOTUs. DH3UMOAMArHOCTUKA. ODH3uMoTepanus. Tepanus
BOCTIAJIUTEJIBHBIX MPOIIECCOB TPUIICHHOM U XHMOTpHUIICUHOM. TpomOonmTudeckas Tepanus Gpuo-
PUHOJIM3WHOM U CTpenToKWHa3zoi. depMeHTHas Teparnus BUpycHbIX 3a0oneBanuit PHKaszoid,
JIHKa3o0ii. 3amecTtuTenpHas Tepanus MUIIEBAPUTEIbHBIME (epMeHTaMU. Tepanusi rHamTypoHu-
na30il u koJutareHa3oil. JleueHne oHKOMOTMYECKUX 3a00eBaHuil acnaparuHa3oil. UmmoOunuzo-
BaHHBbIC ()EPMEHTHI KaK JICKQpPCTBEHHBIC TperapaThl. AHTUTCHHBIC U UMMYHOTCHHBIC CBOHCTBA
UMMOOUITN30BaHHBIX (hepMeHTOB. DepMeHTHBIE Ipenaparsl Tuma “koHTeiiHep”. Mcnonb3oBaHue
JUIIOCOM B KauecTBe “KoHTelHepa”. IlpuMeHeHne MMMOOMIN30BaHHBIX ()EPMEHTOB B CTOMATO-
Joruy, opTAIBMONIOTHH, XUPYpruu. [lepcreKTHBHBIE HampaBlieHUs Pa3BUTHS (EepMEHTHON Te-
panuu. Vcnonb3oBaHue MMMOOWIM30BAHHBIX THAPOIA3 JJisl JICUEHUS THOWHO-HEKPOTHYECKUX
pas. [IpoMBIIIIEHHO BBITyCKaeMble OTEUYECTBEHHBIE MpenapaThl HEMOAU(PHUIIMPOBAHHBIX U UM-
MOOUIN30BaHHBIX (PEPMEHTOB.

Mooynw 7. Ilonyuenue u ucnonbzoeanue umMmoOUIU3I06AHHBIX (PepMEHmMOE 6 npo-
MBIUTIEHHOCIU U CebCKOM Xo3aticmee. DepMeHThl B XUMUYECKOM npoMbliieHHocTH. [lomy-
yeHue L-aMUHOKHUCIIOT ¢ MOMOIIbI0 hepMeHTOB. DepMeHTHI B (hapMalleBTUYECKON MPOMBIIILICH-
HOCTU. DEPMEHTHI B MHUILIEBON MPOMBIIIIEHHOCTH. VICMOJIb30BaHUE B MUIIEBOW MTPOMBIILICHHO-
CTU MPOTEUHA3, aMUJIa3, JIMNa3, NeKTUHa3, []-ranakro3uaa3. epMeHThl Kak KOMIIOHEHTHI MOIO-
mmx cpeacTts. Amunassl. Jlunassl. Hemmonaszsl. Okcunassl. [Iporeassl. [lepcniekTBbI pa3BuTUs
WHAYCTpUagbHOTO Ouokaranusa. Mcnons3oBanue MoaupuIMpoBaHHBIX (PEPMEHTOB JIs 3AIIUTHI
C/X pacTeHMH OT (PUTONATOr€HOB.
4.00b€M yueOHOi TUCIUIIIHHBI

Bupl yue6HOI paboThI B 3au. en. B ak. yacax
O0mas TpyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 0,61 22
Jlexmmm (Jlek) 0,28 10
ITpaktryeckue 3anstus (I13) 0,33 12
CamocrositesbHas padora (CP): 3,28 118
CamocTosiTeTbHOC N3YUYCHHUE PA3/IeTIOB TUCIIUTLUIMHBI 3,28 118
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Buja koHTpOIs: 3a4eT / IK3aMeH | 0,11 | 1. 3au.(4) |

AHHOTanuA padoyeil MporpaMmbl TUCUUIIMHBI KOCHOBbI OMOKHUHETHKH»
(b1.B./IB.4.1)

1.Heanb usydenuss “OcHoB OmokuHeTHKH B BY3e — 03HakOMIICHHE ¢ COBPEMEHHBIMH
MOIXOJAaMU K MAaTeMAaTUYeCKOMY ONUCAHUI0 OHOXMMHYECKHMX H MHUKPOOHOIOTHUYECKUX
npoueccoB. OCBOEHUE OCHOBHBIX IMOAXOA0OB aHAllM3a U COCTaBJICHHS KUHETHMYECKHX MOJeleH,
MPOTEKAIONINX B PEANbHBIX CHUCTEMaX, OMOXMMHUYECKHX pEaKIuid M MHUKPOOUOIOTHYECKUX
npoueccoB. [lo OkoHUaHMM M3y4eHUS Kypca M YCHEIIHOM cllaud 3adera CTYAEHTHI JOJKHBI
UMETH TOJIHOE MPEICTaBICHIEe 00 OCHOBHBIX 3aKOHAX M MeTojaX (hepMEHTATUBHOW KHHETUKH U
OMOKHHETHKH.

2. B pe3yabTaTe uM3yueHHsl JUCHMILIMHBI 00y4YalUIUiicsl MO MporpaMmMe 0akajiaB-
pHaTa J0JiKeH: 00JaJaTh CIeAYIOUIMMH KOMIIETEHIUSMU: CIIOCOOHOCTBIO 00ecleuynuBaTh BbI-
MIOJTHEHUE TIPAaBHJI TEXHUKU 0€30MacHOCTH, IPOU3BOJCTBEHHON CaHUTApUH, IOXKapHOU Oe3omac-
HocTH 1 oxpanbl Tpyaa (I1K-4); cnoco6HOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKOW HH(POPMAIIHEH,
UCIIOJIb30BaTh OTEYECTBEHHBIN U 3apyOeKHBIH ONBIT B MpodeccuonanbHoil aesarensuoctu (I1K-
8); BiaJleHuEM IUIAHUPOBAHUS SKCIIEPUMEHTA, 0OpAOOTKU U MPEJCTaBICHMS MOTYYEHHBIX pe-
synbTaroB (ITK-10);
3nams: COBPEMEHHBIE MPEACTaBICHHUS O CTPOCHHH (DEPMEHTOB, MEXaHHU3MaxX B3aWMOJEUCTBUS
dbepmeHTa ¢ cydcTpaTom, MOJIEKYJISIPHBIX MEXaHH3MaX (PepMEHTATHBHOTO KaTalln3a; IMOJIOKCHHSI
Teopun  Muxasnauca-MeHTeH;  MexXaHu3Mbl  Bo3neHcTBUS 3 (deKkTopoB  (MHTHOUTO-
pPOB/aKTUBATOPOB) HA (PEPMEHTHI, MATEMATUYCCKOE ONMUCAHKUE PA3IMYHBIX KHHETHUSCKUX MOJIe-
neit Bo3aeiicTBus 3 PEeKTOPOB; BIMSIHIE YCIOBUN OKPYXKAIOIICH cpe/ibl HA KUHETUKY pepMeHTa-
TUBHBIX PEaKIUi; 0COOCHHOCTH METOJIOB CTAI[MOHAPHON U HECTAI[MOHAPHONW KHHETUKH (epMCH-
TATUBHBIX MPOIIECCOB; OCHOBHBIE CIIOCOOBI UMMOOUIN3AIMU (PEPMEHTOB; OCOOCHHOCTU KUHETH-
YECKOT0 OMHCAHUS PEaKIHUi MPU HCIOJIb30BAHUN MMMOOWMIN30BaHHBIX (DEpMEHTOB; KHHETHYE-
CKHE OCOOCHHOCTH POCTa MUKPOOHBIX MOIYJALIMIA, pa3iHYHble TUIMBI KHHETUYECKUX MOAeNei
pocTta MUKpPOOHBIX MONYJISLUHN; BIMSHUE YCIOBUM OKpY)Kawlled cpeibl Ha KMHETUKY pocTa
MUKpPOOHBIX MOMYJSALUWNA; BapUaHThl MHTMOMPOBAHUSA M aKTHBAIIMM POCTa MUKPOOPIaHU3MOB U
UX KHHETHUYECKOE OIMCAaHUE; KMHETUYECKOE ONMCAHUE acCOLMalUii MUKPOOPraHU3MOB, COBO-
KYIMHOCTEH MOMYNIALNUNA B3aUMOCHCTBYIONIUX 110 MPUHITUITY XUITHUK-KEPTBA.

Ymemuw: onpenensiTh KUHETUYECKHE TTapaMeTpbl (PepMEHTATUBHBIX PEAKIIMM, UCIIONb3Ys pa3anuy-
HBIE TUIHBI TpadUUecKoro aHanmsa (epMEHTATUBHBIX MPOIECCOB; OMPEENIATh THII HHIHOUPOBa-
HUS PEPMEHTATUBHBIX PEAKIIMI M0 pe3yIbTaTaM dKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUIM; HAXOIUTh
KMHETUYECKHE KOHCTAHTHI B CIy4yae pazNIMYHBIX BapUAHTOB MHTHOUpOBaHUs (hepMEeHTOB, oOpa-
TUMOM wu3oMepu3anuu (EepMEHTOB B HEAaKTUBHYIO (opMmy, HWHTHOMpOBaHUU CyOCTpa-
TOM/TIPOIYKTOM, HEOOpaTUMON MHAKTHUBALMM (DEpMEHTa; pacCUUTHIBATh KMHETHYECKHE Tapa-
METPBI POCTa YHUCICHHOCTH MUKPOOHBIX MOIMYINSAIIMIA; COCTABISATh KHHETHUECKHE MOJIETH POCTa
YHUCIIEHHOCTH MUKPOOHBIX MONYJSIUN U HAKOIUIEHUS MPOJYKTOB OMOCHHTE3a; ONPENENSTh JIH-
MUTHPOBAaHUE/UHTUOMPOBAHNE POCTa MUKPOOHBIX MOMYISAIUN M3 BHAAa KHHETUYECKHX KPHUBBIX
pocra.

Braoemw: MeronaMu MIaHUPOBAHUS SKCIIEPUMEHTOB IO MCCIEIOBAHUIO KUHETHUECKHUX Xapak-
TEPUCTUK (EPMEHTATUBHBIX MPOIIECCOB; METOAAMH TpadUUyecKoro aHajln3a 3KCHEPUMEHTallb-
HBIX JTAHHBIX (DEpPMEHTATUBHBIX PEAKIIH, MPOTEKAIOIINX B PeallbHBIX PACTBOPAX; METOJIAMHU HC-
CJIEIOBaHMS 110 OIpPENIEICHUI0 KHHETUUECKUX MapaMeTpOB pOCTa YHCIEHHOCTH MUKPOOHBIX MO-
MyJSIUN U HAKOTUICHHUIO MPOIYKTOB OMOCHHTE3a; METOJaMH OIPe/IeTICHHs] OCHOBHBIX KHHETHYE-
CKHX IMapaMeTPOB POCTa YHUCICHHOCTH TOIMYJISIIIUU B CIIy4asiX JUMHUTHPOBAHUS/MHTUOUPOBAHUS
pocra.

3.Kparkoe cogepxanue JTUCUMILIIHHbI

Beeoenue. Ilpenmer u 3agaud  OHONOTMYECKOM KUHETUKH, €€ CBA3b C POJACTBEHHBIMH
JTUCIUTIIIMHAMUA. 3HAYeHHE OMOJIOTUUECKON KWHETHUKH ISl OMoTeXHoJoTuu. Mctopust pa3BuTus
(dbepMeHTaTUBHOM KUHETUKH U OMOKMHETUKH.
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Mooyne 1. Depmenmamugnas KUHEMUKA U Kamanus.

Crpoenne wu kiaccudukamus ¢depmentoB. Kodepmentsl, kodaktoprel. CpaBHEHHE
(depMeHTOB ¢ KaTanu3aropaMu. MoJeKyaspHbIe MEXaHU3Mbl (PEPMEHTATHBHOTO KaTaJIn3a.
OcHoBHBIE MOJIOKEHUSI TeOpuHn (PepMeHT-cyOCcTpaTHOTO KoMIUiekca. BeiBoa auddepenunanbHon
dopmbl ypaBHeHHMs Muxasnuca-MenTeH. YpaBHenue bpurca-Xonpeidina. Turbel koopauHar,
UCIIONb3yEeMbIE JUIsl  aHaiu3a KUHETHMYECKUX KOHCTAHT OHMOXMMHYECKHX peakiuil B
OMOTEXHOJIOTHUH.

[Tonsitue 00 wuHruOGuTOpax/akruparopax. OIHOKOMIOHEHTHOE (TMOJTHOCTHIO KOHKYPEHTHOE,
MOJTHOCTBIO HEKOHKYPEHTHOE) HHrnbuposanue. [ paduyeckas MHTEpIIpeTaliusi MHTHOUPOBAHUS B
koopauHarax JlaiinynBepa-bepka, JlukcoHa. /[ByXKOMIOHEHTHOE IOJHOCTbEO KOHKYPEHTHOE
(B3aMMO3aBUCUMOE, B3aMMOHE3aBHCUMOE) HWHTMOMPOBAHUE, TIOJHOCTHIO HEKOHKYPEHTHOE
B3aMMO3aBHUCHUMOE UHIHOUPOBaHUE.

BriBog ypaBHEHHSI W OCOOCHHOCTHM HAxXOXKACHUS KaTaJUTUYECKHMX KOHCTAaHT B CIydasx
oOparumoil m3omepu3anuu (pepMeHTa B HEAKTUBHYIO (OpPMY, WHTHOMPOBAHUS CYOCTPAaTOM,
aKTUBaIUU (pEpMEHTA.

WNurterpanbras ¢opma ypaBHeHHss Muxasnmuca-MeHnteH. OcoOeHHOCTH ee  TpaduyuecKon
MHTEpIIpETallMM B Cily4ae MHIMOMpOBaHUS NPOAYKTOM. BinsHue Temmeparypbl Ha CKOpPOCTb
dbepmenTaTuBHBIX peakiui. [Ipumenenue wuHTerpanbHoi ¢opmbl ypaBHeHHS Muxasnuca-
MenTeH B ciaydae HeoOpatuMoi WHakTHBamuu ¢epmenTta. Bmusame pH Ha cropocTh
(bepMeHTaTUBHBIX PEAKIIHIA.

Mooynw 2. Memoowl ghepmenmamugnoii KUuHemuKu.

CrauuoHapHass W HECTallMOHAapHas KWUHETHKa (O0COOEHHOCTH M ammaparypHoe odopmieHue
METO/IOB, UX IOCTOMHCTBA U HEAOCTATKN).

NmMmoOunmn3oBaHHble  (epMEHTHI — JOCTOMHCTBA U HedocTaTku. Pomb HocuTens mpu
UCTIOJIb30BaHNHM MMMOOHMIN30BaHHBIX (epMeHToB. [udQy3noHHbIe OrpaHUYEeHUs B KaTajn3e
MMMOOWIM30BaHHBIMU (epPMEHTaMH (MMMOOWIM3ANKMsA B TOpax, MPOQUIb KOHICHTPALUHN).
Monyns Tune. CiocoOsl ycTpanenust 1 Hy3HOHHBIX OTPaHUYCHUH.

Mooyne 3. Kunemuka pocma nonynayuii.

Kunernueckue 0COOEHHOCTH pocTa MHUKPOOHBIX momyssinuid. Kierounsni mukn. Tunwdaxas
KpUBasi pocTa MUKPOOHBIX KynbTyp. OmpeneseHre OCHOBHBIX MapaMeTPOB POCTa MHKPOOHBIX
MO YJISIIU .

Tumel KUHETHYECKHUX MoJelel pocra MUKpOOHBIX —mnomyiasuuid. IlpencraBienue o
MeTabOoNIMYeCKUX MOJEISIX pocTa. BiusHMe Ha KUHETHYECKHME MOJENM OCOOEHHOCTEH
PasMHOXKEHHsSI MHUKPOOHBIX KyabTyp. OCOOEHHOCTM KHMHETHYECKMX MOJeJIel pocTa OJHO- U
MHOTOKJIETOYHBIX KYJIBTYP.

Bnusinue ycnoBuii okpyxarotmeit cpenst (pH, Temneparypa, aspanus u Ap.) Ha KHHETUKY pOCTa
HaKOIJIEHHEe MeTa0OJIMTOB MHUKPOOHBIX KyJIbTYyp. JIMMUTHpOBaHME pOCTa MUKpPOOPTaHHU3MOB.
MHorocy6cTparHble MPOLECCHl.

WuruOupoBanne M akTUBallUs pPOCTa MUKpoopraHusmoB. MHrubOupoBaHue pocta H30BITKOM
cyoctpara. VHruOGupoBaHHe poCTa MHUKPOOHBIX TMOMYISAIUI MPOAYKTaMH MeTaboIu3Ma.
OnpeneneHre MexaHW3Ma HWHTMOMPOBAHMS W3 BUAA KUHETHMUYECKOM KPHUBOM pOCTa KYJIBTYpbI
MHUKPOOPTaHU3MOB.

Oco0eHHOCTH KMHETUYECKOTO OMHUCAHUS POCTa aCCOLMAaUi MUKPOOPTaHU3MOB.

[Tommynsanmy B3auMOJESHCTBYIOIIHME IO TMPUHIIMITY XHUIMHUK-KepTBa. [lepuoanueckue xonebaHus
YHUCIIEHHOCTH XUIIIHHUKA U ’KepTBBI B pamkax Mojenu Jlotku-Bonbrepa.

4.00bEM H3yuaeMoil TUCUUTIHHBI

B 3aueTHBIX B akagewm.
Bupl yueGHOI paboTh eIUHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIUILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOPHBIE 3aAHSITHS: 0,22 8
Jlexrn (Jlek) 0,22 8
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[Tpaktrueckue 3ansatus (113) 0 0
CamocrositesbHas padora (CP): 3,67 132
CamocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 3,67 132
Bupa xouTpoJsi: 3a4er / 3k3amMeH 0,11 dud. 3auer
(4)

AHHOTanus padoyell NporpaMmMbl JMCHHUILIMHBI «MeToabl KyJIbTHBMPOBAHUS MHUKPOOP-
ranuszmos» (b1.B./[B.4.2)

1.Ieab0 TMCHUILUIMHBI SBIsIETCS (POPMUPOBAHUE y CTYACHTOB, IMOIYYAIOUINX OHOJIOTH-
yeckoe 00pa3oBaHue, COBPEMEHHBIX MPEJICTABICHUH 00 OCHOBHBIX HAlpaBJICHUSIX U BO3MOXHO-
CTSIX KYJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB, O CIIOCO0aX M PA3IMYHBIX CUCTEMaX KyJIbTHBHPOBA-
HUS, @ TAaKXKe O IPUHIMIIAX COCTaBJIEHUS NMUTATEIbHBIX CPEJl M OCHAIIEHUH KYJIbTypaJlbHBIX Jia-
OopaTopHil U IPOMBIIIIIEHHOI'O IPOU3BO/ICTBA.

2. B pe3yibTare U3yuyeHHs JUCUMILUIMHBLI 00y4alOIIMICA MO MporpaMme 0akajaB-
puaTa J0JLKeH: o0lajaTh CIEeIYIOUMMH KOMIETEHIUSMH: CIIOCOOHOCTBIO 00eCreunBaTh BbI-
IIOJIHEHUE MTPaBUJI TEXHUKU 0€30MacHOCTH, IPOM3BOJICTBEHHOM CaHUTapUH, MOKapHOH Oe3omnac-
HocTH M oxpanbl Tpyna (I1K-4); BnaneHueM ruiaHupoBaHHs SKCIEPUMEHTa, 00pabOTKH U Tpe-
craBiieHUs mony4eHHbIX pe3ynbTaToB (I1K-10); crtocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHUYECKOI
uH(popMaLeH, UCII0JIb30BATh OTEYECTBEHHBIM U 3apyO€KHBIM ONBIT B MPOPECCUOHANBHOMN J1es-
tenpHoctu (ITK-8);
3nams: TPUHLMIIBI COCTABICHUS MUTATENIbHBIX CPEJl, KAUECTBEHHOE U KOJMUYECTBEHHOE COJIEp-
KaHHUE BCeX HEOOXOIUMBIX MMUTATEIbHBIX KOMIIOHEHTOB, 00ECIIEUNBAIOIINX ONTUMAIBHOE pa3-
BUTHUE KJIETOK MUKPOOPIaHNU3MOB Pa3IMUHOI0 POUCXOKICHHS; YCIOBUS KYJIbTUBUPOBAHUS U
JUHAMUKY pOCTa MUKPOOHBIX KJIETOK, IPU KOTOPBIX MOXET ObITh JOCTUTHYTa MaKCUMallbHas
IPOAYKIMS OMOMACCHI M (MJIN) IIEJIEBOTO MPOIYKTa; OCHOBHBIE TUIIBI KYJIbTYPATBbHBIX CUCTEM,
UCIIOJIb3YEMbIX B HACTOsIIIEE BPEMs B IIPOMBIIIIJIEHHOM ITPOM3BOICTBE U Ja00OpaTOPHBIX UCCIIe-
JIOBAaHUSIX; TPUHIHIEI (PYHKIIHOHUPOBAHHUS COBPEMEHHOTO 000pYIOBaHUS, TIPUMEHIEMOTO MIPH
KYJIbTUBUPOBAHUHU KYJIbTYP MUKPOOPTaHU3MOB.

Ymems: wucnonb3oBaTh MONMy4YEHHBIC 3HAHUS MPH BIOOpE HanboJiee MPUTOJHBIX CHCTEM U CITO-
CO0OB KYJbTHBUPOBAHUS, MCXOJS U3 WHAMBUIYAIbHBIX OCOOEHHOCTEH MMKpPOOHBIX KJIETOK U
1eneit MpoBOAMMOI paboTHI; pemarh 3a1a4n o0el ¥ YaCTHON ONTHMH3ALUHU Ipolecca KyJIbTH-
BHUPOBAHMSI; ONPENEIATh KAYECTBEHHBIE M KOJIMUECTBEHHBIE ITAPAMETPBI POCTA U PA3BUTHUSA MOIY-
JSIUU MUKPOOPTaHU3MOB; IIPOTHO3UPOBATh MPEANOIaraéMblil BEIX0/ MpoIecca B COOTBETCTBUU
C BBIOpAHHBIM CITIOCOOOM KYJIbTHUBUPOBAHUS;

Braoemw: mMeTonamu co3faHus U MOAJIEPKAHUA KYIbTYp MUKPOOPTaHU3MOB; OCHOBHBIMU METO-
JaMH KyJIbTUBUPOBAaHUS MHKPOOPTraHU3MOB PAa3JIUYHBIX TAaKCOHOMHUYECKUX TPYII; METOAAMH
CUHXPOHM3AIMH MTONYISIUU MUKPOOHBIX KJIETOK.

3.Kpartkoe conep:kanue JMCHUILTHHBI

Baenenue.

Mooyns 1. @axmopel, enuaowue Ha pocm MUKpoopzanu3mog. IlpucrnocoGnenue MUKpoopra-
HU3MOB K CYIIECTBOBAHMIO IPU SKCTPEMAIbHBIX 3HaueHUAX pH cpezsbl, Temmneparype u JaBie-
HuM. OTHOLIEHHE MHKPOOPTraHU3MOB K TemmepaType (ICUXpouiIbHble U TEPMO(PHUIbHbBIE MHK-
poopranusmsl). OTHOIIIEHHE MUKPOOPTaHU3MOB K KHCJIOpOAy (0OmuraTHBIE a’poOHBICE M aHa-
3poOHBIe MUKpOOpraHu3mbl). OTHOIIEHNE MUKPOOPTaHU3MOB K KOJMYECTBY MUTATEIBLHOIO CyO-
cTpata B cpeae (onurorpodHsle U KONUOTPO(HBIE MUKpOOpraHusmsl). PocT oaurorpodHsix
MHUKPOOPTraHu3MoB. 7. PU3NOIOTHYECKHUE OCHOBBI OJIMIOoTpO(UH. 3amacHble BEIIeCTBA OJMIO-
TpodHBIX OakTepuit. 8. OMUroTpodsl KaKk BO3MOXKHBIE 00BEKTHI OMOTEXHOJIOTHH. THITBI B3aUMO-
NeMCTBUI MEXIy opraHu3Mamu (MyTyaji3M, CHHEPTU3M, MeTaOno3 (KOMMEHCAJIN3M), Mapa3u-
TH3M, aHTarOHU3M).

Mooyne 2. Ilapamempol pocma Kyasmyp MUKpoOp2anu3mos. BennunHa nonyasud MUKpOOp-
TaHU3MOB U CHIOCOObI ee omnpeaeneHus. COaraHCUPOBaHHBINA M HecOaaHCUPOBAaHHBIA pocT. AO-
COJIIOTHAs W yJelbHas CKOPOCTH pocTa. Bpems renepamuu U KodQQHUIHUEHT pa3MHOKECHHUS.
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Ypoxkail KynbTypbl. DKOHOMHUYECKHA M MeTabonmuueckuil kodddunmentsl. BnusHue KoHIICH-
Tpanuu cyocTpaTa Ha CKOPOCTh POCTa.

Mooyne 3. Kynomueuposanue mukpoopzanuzmog. OCHOBHbIE METO/bl KYJIbTUBUPOBAHUS MHUK-
poopranusmoB. [lepuonuyieckas KyabTypa MHKPOOPTaHHU3MOB. POCT MUKPOOPraHW3MOB IIPH He-
MPEPHIBHOM KYJIbTUBUPOBAHUU. | TyOMHHBINA POCT B BUJE MOTPYKEHHBIX KJIETOK WM IIAPHKOB
O6uomacchl. PocT KOJIOHUH MHKPOOPTraHM3MOB Ha MOBEPXHOCTH IUIOTHBIX cpel. KyiabTypbl MUK-
POOPraHU3MOB.

4.00bEM H3yuaeMo THCHUTIHHBI

B 3aueTHEBIX B akanem.
Buapl yue6HOI paboThI €IMHHLIAX yacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY ILIAHY 4.0 144
AyIUTOPHBIE 3aHITHS: 0,22 8
Jlexmm (Jlek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0 0
CamocrositesbHasi padora (CP): 3,67 132
CamocTosiTeIbHOE U3YUYCHHE PA3IeTIOB JUCIIUILIMHBI 3,67 132
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,11 Aud. 3auer
(4)

AHHOTanuA padoyei mporpaMmmbl TUCUUIIMHBI «[IneBass OMOTEXHOJIOT D)
(b1.B./IB.5.1)

1.Heap aucummmubl. Ceifuac nuieBas MPOMBIIIJIEHHOCTh MPEBPATHIIACh B MOIIHYIO
oTpacib HApOJHOro X03siicTBa. Mcrnosnb30BaHne KIaCCUYECKUX U BHEPEHUE HOBBIX TEXHOJIOTUI
IIPOM3BOJICTBA IUIIM, BHEJPEHUE B CTPOM COBPEMEHHBIX IPOM3BOJICTB IO BBIPAOOTKE HOBBIX
IPOAYKTOB NMHUTAHUs, BKYCOBBIX JOOABOK JAUKTYET HEOOXOJUMOCTb MOATOTOBKU BBICOKOKBAIH-
(UIUPOBAaHHBIX CHEIMATUCTOB B 3TOU 00JIACTH.

2. B pesyabpTare H3y4eHUs1 JUCHUILIHHBI 00y4AIOLIMICH MO0 NMpOorpaMmmMe 0axkJjiaBpHa-
Ta JA0JIKeH: 00J1afjaTh CAEAYIOIUMH KOMIETEHIIUSAMUA: TOTOBHOCTBIO OLICHUBATh TEXHUUECKHE
CPEJCTBA U TEXHOJOTUH C yYETOM DKOJIOTMUECKUX mociencTsuil ux npumenenus (I1IK-3); Bna-
JICHUEM IIJIaHUPOBAHUS SKCIIEPUMEHTA, 00pabOTKU U MPEJICTaBICHUS MOJyYEHHBIX Pe3yIbTaToOB
(ITK-10); TrOTOBHOCTBHIO HMCIHOJB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUU B CBOEH
npodeccuoHanbHOM 00MacTH, B TOM 4YHcie 0a3bl JAaHHBIX M HAKEThl MPUKIAAHBIX MPOrpaMm
(MK-11);
3namb: OCHOBHbBIE NPHUHIMIIBI OPraHU3ALUU OMOTEXHOJIOIMYECKOrO MPOM3BOJICTBA IMHUIIEBBIX
IPOAYKTOB, €r0 MEPAPXUUYECKYIO CTPYKTYPY, METOJbl OLIEHKH 3()PPEKTUBHOCTH NPOU3BOJICTBA;
NPUHIUIHAIBHYIO CXeMy OMOTEXHOJIOTMYECKOTO MPOM3BOJACTBA;  SKOHOMHYECKUE KPUTEPUHU
ONTUMM3ALMH TTPOU3BOICTBA; OCHOBBI MUIIEBONH OMOTEXHOJOTHH, OCHOBHBIE €€ OOBEKTHl U Me-
TOJIbl pabOTHI C HUMHU; OMOXMMHUYECKHE, XMMUYECKHE U (PU3MKO-XMMUYECKHE IPOLECCHI, IpoTe-
Kalllue B OMOpeakTopax M Ha CTaAMsIX MepepabOTKH, CBA3AHHBIX C BBIIEICHUEM M OUYMCTKOMN
LIEJIEBOTO MTPOJYKTA MUILIEBOTO Ha3HAUYEHHUS; 3aKOHOMEPHOCTH KMHETUKH POCTa MUKPOOPraHU3-
MOB U 00pa30BaHUs MPOJYKTOB META00IM3Ma; METO/IbI KYJIbTUBHPOBAHUS HA PA3IMYHBIX MMHUTa-
TENbHBIX CPENAX, COACPKAILINX KOMIIOHEHTBI PACTUTENBHOIO WIIH KUBOTHOTO TIPOUCX0KICHUS;
Ymems: ocylecTBIATE KOHTPOJIb COAEPIKAHUS LIEJIEBOr0 KOMIIOHEHTA B MOJIYIPOAYKTaX, MOJY-
YaeMbIX Ha OTJENIbHBIX TEXHOJOTMUECKUX CTAAMAX; MPOBOIUTH 00pabOTKY pe3ysbTaToB HM3Me-
PEHHI C UCTIOJIb30BAaHUEM MAKETOB MPUKIATHBIX IPOrPaMM; UCIIOIb30BaTh CTAHIAPTHI U Jpyrue
HOpPMAaTHBHBIE IOKYMEHTHI NIPH OLIEHKE, KOHTPOJIE KauecTBa M CePTUPUKALUH CHIPbSI U MPOIYK-
LIUU; OTPEEIATh apaMeTphl ChIPbsl U MPOAYKLUHU MIPU UX CepTU(UKAINK; BEIOpATh pallioHal b-
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HYIO CXeMy OMOTEXHOJOTHYECKOTO MPOU3BOJCTBA 33JaHHOTO MPOAYKTA, OLEHUBATh TEXHOJIOTH-
4ecKyro (P PEeKTUBHOCTH MPOU3BOJICTBA,

Brademwv: MeTOIaMHU OYMCTKM M CTEPHIM3AIMH BO3IyXa, KOHCTPYWPOBAHUS U CTEPHIIU3ALUH
MUTATENBHBIX CPeJl; METOaMHU MPOBEICHUS CTAaHAAPTHBIX UCIBITAHUHN IO OINPE/IEICHHIO MTOKa3a-
Tesel (PU3MKO-XUMHUECKUX CBOMCTB CHIPbS W MPOAYKIMH; METOJaMHU TEXHHUYECKOTO KOHTPOJISA
10 COOJIIOICHUIO TEXHOJIOTUYECKON AUCIUILIMHBI B YCIOBHX JEUCTBYIOMIETO OMOTEXHOIOTHYe-
CKOT'O TPOW3BOJCTBA; METOAAMHU IUIAHUPOBAHMS, MPOBEACHUS M O00pabOTKM OMOTEXHOJIOTHYe-
CKHX 9KCIIEPUMEHTOB.

3.Kpartkoe conep:kanue THCIUNTHHBI

Beeoenue. CoBpeMeHHOE COCTOSIHUE MUIIEBON OMOTEXHOJIOTUH.

Mooyne 1. Buomexunonozuueckoe npou3seo0Ccmeo 6eujecme u cOeOUHEHUl, UCNOTb3YEMbIX 6
nuwegoll npomvluiiennocmu. llunieBbie KUCIOTH (JIUMOHHASA, MOJIOYHAsI, YKCYCHAas ). AMUHO-
KHUCJIOTHL. JIunuael. Buramunsl. @epMeHTHBIE IpenapaTel. buomacca MUKPOOPraHU3MOB KaK HC-
TOYHUK Oenka. MUKpOOpPraHu3Mbl, UCIIOJIb3yeMble B MUILEBON MPOMBIIIIIEHHOCTH. XJebonekap-
HBIE JIPOACOKU M UX dKcrnepTusa. [Iumessie 1006aBkH, oTy4aeMble OMOTEXHOJIOTHYECKUM MTyTeM
(TTOAKUCIUTENH, YCHUIIUTEIH BKyCa, apOMaTH3aTOPhl, KPACUTEINH, 3aTyCTUTENH U JIp.).

Mooyne 2. Iluwesana duomexnonocus npoOyKmos8 U3 colpbsi HCUGOMHO20 U PACHUMETbHO20
npoucxoicoenus. MonouHble TPOAYKTHl U UX KIacCHU(HUKAIUS B 3aBUCUMOCTH OT HCIIOJIb3ye-
MBIX 3aKBacok. lIpomeccel, mporekaronye mpu GpepMeHTanuu Mojioka. MUKpOOpPraHU3MBbI, BXO-
ISIIMe B cOCcTaB 3aKkBacoK. DyHKIMOHAIbHAA poib Oakrepuil. budunonpoaykrel. buorexnomno-
THYECKUE TPOIIECCHl B MMPOM3BOACTBE MACHBIX U PHIOHBIX IPOAYKTOB. [IumieBas OMOTEXHONIOTHS
MPOJYKTOB U3 CHIPbS PACTUTEIBHOIO MPOUCXOXkAeHUs. bpoaunsHbie mpousBojcTBa. [IuBoBape-
Hue. OCOOEHHOCTH MPOU3BOACTBA PA3IMYHBIX CHHPTOCOIEPKAIUX MPOAYKTOB. XiieOomneueHue.
[TpousBoacTBO (GPYKTOBBIX COKOB. MUKPOMHUIIETHI B MPOU3BOJCTBE MPOIYKTOB PACTHTEIHLHOTO
IIPOUCXOXKICHUS.

Mooyns 3. Hoevie ¢hopmut Henkoeoii nuwgu. benok kak cbhlppe A MPOU3BOJCTBA HOBBIX
¢opm mumm. OCHOBHBIE KPUTEPHH KadecTBa MUIICBOTO Oenka. DyHKIMOHAIBHBIE CBOHCTBA
Oenka (pacTBOPUMOCTH U TeneoOpasyromue cBoiicTBa). [lonyuenue numieBoro 6enka. AHTUIH-
TaTeIbHbIE KOMIIOHEHTHI OEIKOBOTO CHIpbi. BBIOOp pamMoHambHONW TEXHOJOTHUH BBIICIICHHS
Oenka. benku 6000B cou, OENKOBBIE U30JSTHI U3 MIPOTA CEMSH MOACONHEeYHUKA. ['puldbl Kak uc-
TOYHUK Oenka. OCHOBHBIE IpOLIECCH] MepepaboTku Oenka B HOBble GopMmbl numu. PecypcocOe-
peraroye TEXHOJIOIMH KOMIIJIEKCHON MepepaboTKH JIUCTOCTE0eIbHOM OMOMAacChl CEsTHBIX TPaB U
JIPYTHX BHUJIOB PACTHTEIHHOTO CHIPhs. [[pHHIIUITEI KOHCTPYHPOBAHUS MUIICBBIX MTPOIYKTOB C 3a-
JTAaHHBIMU KaueCTBEHHBIMU XapaKTepucTHKamMu. KomMOWHUpOBaHHBIE MUILEBbIE MPOAYKTHL. Me-
KAYHapOIHbIE CTAaHAAPTHl U COBPEMEHHBIE HAIIPaBJICHUS Pa3BUTHS yIIpaBJieHUs KadyecTBOM. Bo-
MPOCHl OMOJIOTHMYECKON 0€30MacHOCTH, KOHTPOJSI KauecTBa, CTaHIAPTHU3AIUU U CepTUPUKALUU
IIPOJIOBOJIBCTBEHHOTO CHIPBS.

4.00b€M yueOHOil THCIUIIIHHBI

B 3auetHbix | B akanmem.
Bunet yueGHOI paboTh eAMHHIIAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4,0 144
AyJAUTOpPHBIE 3aHATHS: 0,44 16
Jlexmmm (Jlek) 0,22 8
Jlabopatopusie 3anstus (113) 0,22 8
CamocrositesbHas padora (CP): 3,44 124
CamocTosITeTbHOC H3YUYCHHE Pa3/IeTIOB TUCIIUTLUIMHBI 3,44 124
Bupa xouTpoJsi: 3a4er / 3k3aMeH 0,11 Aud. 3auer
(4)
AHHOTaNus padoyeil mporpaMmMsbl JUCHUNJIHHBI «OCHOBBI TOKCHKOJIOTHI)
(b1.B./IB.5.2)
1.Heap aucuunmiauHbl «OCHOBBI TOKCHUKOJOTMH» - O3HAKOMHTH CTYICHTOB, C
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OCHOBHBIMH MOHSATUSMHU TOKCUKOJIOTHH U SKOTOKCHUKOJIOTHH, C CUCTEMOM pa3padOTKH, KOHTPOISI
U METOAAMM ONpPEJEICHUs THTMEHWYECKHMX HOpPMAarHBOB, CHUCTEMONM M METOJAaMHU 3SKOJIOrO-
TOKCHUKOJIOTMUECKON OLIEHKH OOBEKTOB XO3SIMCTBEHHOM EATEIbHOCTH YEJIOBEKa, OCHOBAMH
3KOJIOTHYECKOTO MOHUTOPUHTA, c JIeHCTBYIOLIEN 3aKOHO/ATEIbHOMN CUCTEMOI,
MPUPOIOOXPAHHBIMU HOpMaMK U TipaBmiiaMu. OCOOCHHOE BHUMAHUE YICISICTCS PACCMOTPEHUIO
9KOJIOTOTOKCUKOJIOTUYECKUX 0COOCHHOCTEH OMOTEXHOIOIMUECKUX IIPOU3BOJICTB.

2. B pe3yabTare M3yYeHUs] TUCHMILUIMHBI 00y4alOIMiic MO0 mMporpamMme 0akaJjiaB-
pHaTa J0JKeH: 00J1aaTh CIEAYIOIIMMU KOMIIETEHIIMSMU:: TOTOBHOCTBIO OIEHUBATh TEXHUYE-
CKHE CPEJICTBA M TEXHOJIOTHH C YUETOM 3KOJOTMUYECKUX mociencTBuit ux npumenerus (I1K-3);
BJIa/ICHUEM IUUIAaHUPOBAHUS IKCIIEPUMEHTa, 0OpaOOTKHU U MPEICTAaBICHUS MOJIYyYEHHBIX pe3yibTa-
toB ([IK-10); rOTOBHOCTBIO KCIIOJIb30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJIOIHU B
cBoell mpogdeccnoHalbHOM 0051acTH, B TOM 4Hciie 0a3bl JaHHBIX M MaKeThl MPUKIAJHBIX MPO-
rpamm (ITK-11);

3Hamb: MCTOYHUKYU MOSBICHHUS NOTEHIMAIBHO TOKCHUYHBIX BELIECTB B OKpYXKarolleh
cpee; MyTH MOCTYIUICHUSI TOKCUHHBIX BEIECTB B OPTAHU3MBI; MOHATHS: KCEHOOMOTHK, HAaHOYa-
CTHIIBI, J103bl, KOHIICHTPAIIUU, TOKCUUYECKHI 3((eKT, mpeaebHO TONYCTUMbIE KOHIICHTPAIUY;
OCHOBHBIC TPYIIIIBI 3arPS3HUATENCH, TyTH UX MHUTPAIAH, TPAaHC(HOpPMAIIMK U HAKOTIJICHHUS B DKOCH-
CTeMax; MeXaHU3MbI BO3/IeCTBUS (PAKTOPOB Cpeiibl HA OPTaHU3M U MPEJIENbI €r0 YCTONYUBOCTH;
MyTH afanTallid K CTPECCOPHBIM BO3JCUCTBUSIM CpEJbl; OCOOCHHOCTH BIIMSIHUSI 3arps3HEHUMN
pa3IMYHOI NMPUPOIBI HA OTAENbHBIE OPraHU3MbI U OMOLIEHO3bI, HA OPTaHU3M YEJIOBEKA.

Ymems: caMocTOATEIHHO pabOTaTh C JUTEPATYpPOU I TOMCKAa WH(GOPMAIUU 00 OTACITHHBIX
OTIpe/IeNICHUsIX, MOHATUAX U TePMUHAX, OOBSICHEHHS UX MPUMEHEHUS B MPAKTUYECKUX CUTYaI[H-
X, PEUICHUSI TEOPETUUCCKUX U MPAKTUYSCKUX TUIIOBBIX U CHCTEMHBIX 3aja4, CBS3aHHBIX C MIPO-
beccroHanbHON 1eATENbHOCTHIO; OCYIIECTBISATh MOUCK HH(POPMAIMH O MOTEHIIMAIBHBIX PUCKAX
MpU MPOU3BOJICTBE M HCIOJIB30BAHUM PA3IMYHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOYACTHII, B
MPOMBIIIICHHOCTH U OBITY; MCIOJIB30BaTh OCHOBBI TOKCHUKOJIOIMYECKOTO HOPMUPOBAHMUS, MPO-
BOJUTH aHAIN3 OCHOBHBIX METOJIMK JACTEKIIMA TOKCUKAHTOB B OMOOOBEKTAX

Braoemw: meTogamMu KaueCTBEHHOTO U KOJIMYECTBEHHOT'O OLICHWBAHUS PHUCKA IS 310pOBbs Ha-
CCJICHUS TP 3arpsi3HEHUH OOBEKTOB OKPYKAIOIIEH Cpellbl; HaBBIKAMH Pa0OTHI C HAyYHOMU, Ha-
YYHO-TEXHUYECKON M MATEHTHOM JIMTEPAaTypoH, a TaKXKe MOUCKOM HMHTEPHET-PECYpCOB IO BO-
npocam O1o- U HaHOOE30aCHOCTH.

3.Kparkoe conep:kanue THCIUNITHHBI

Beeoenue. Jxonornyueckasi TOKCUKOJIOTHS KaK MEKIUCIUTIMHAPHOE HAYYHOE HaIlpaBiie-
HUe. BO3HMKHOBEHHE M OCHOBHBIE 3Tallbl CTAHOBJIICHUS SKOTOKCHKOJIOTMM KAaK HAay4HOrO Ha-
npasieHus. [Ipenmer u 3a1a4m SKOTOKCUKOJIOTUH.

Mooyne 1. AKymanuzauua npoodiemvl 63aumMoOMHOUEHUIL «HEI06EK — OKPYHCAIOUWLAA
cpeoda» na coepemennom smane pazeumus. Cucmemuslit ROOX00 K AHAIU3Y IMUX 3AUMOO M-
HOweHnui.

1.1. Bo3zoeiicmeue xumuueckoco u @Huauueckoeo 3acpsA3HeHUs Ha NpupooHvlie cpeobl.
BnusiHue aHTpomnoreHHsix GpakTopoB Ha Ouocdepy U 370poBbe HaceleHus. VI3MeHeHne CBOICTB
OCHOBHBIX 2JIEMEHTOB OHOC(EpbI, MOHATHE "IKOJIOrHYecKuX JoBylIek". OCHOBHBIE THIIBI Bpe-
HBIX BO3JCHCTBUIA HA OMONIOTHYECKHUE OOBEKTHI.

1.2. Hanpasnenus 3komoKkcuKono2uu u Kpy2 peuaemvlx 3a0a4

[IpomblilieHHas, 3KOJIOTMYECKass U TUTMEHUYecKass TOKCuKojorus. lloHsaTus: BpemHoe
BEIIIECTBO, TOKCHMYECKOE Bo3jaeicTBue W np. Crnermuduueckoe W Hecmenuduueckoe ACHCTBHE
BpPEIHBIX BEILIECTB.

Mooyns 2. Ocnosnble nonamus u onpeoeneHus IKOMOKCUKON0ZUU

2.1. Dkonoeuueckue acnexmvl 3azpsasHeHus oxpyxcarouel cpeovl. Knaccuguxayus
3aepsA3HeHUti N0 UCMOYHUKAM U (POPMAM.

OcHoBHbIE THUMBI KIacCU(UKAIMKA BpEAHBIX BEIIeCTB U OTpaBleHUil. OcTpeie U
XpoHHUYecKHe oTpaBiieHus. CrernuanbHble BHABI JCHCTBUS SKOTOKCHKAHTOB: KaHIIEPOTEHHOE,
MyTareHHoe, TepaToreHHoe, 3MOpPHOTOKCHYecKoe. BnusHHe Ha UMMYHHYIO CHCTEMY H

123



YCTOHYMBOCTH K WH(EKIIHH.

2.2.  Ilapamempovr  mokcuxomempuu.  OCHOBHble  3aKOHOMEpPHOCMU. Y POBHU
OMOJIOTMYECKOTO BO3JCUCTBUS M CHUCTEMBI TOKCHKOJIOTMYECKUX XapakTepucTuk. Konrenius
MOPOTOBOCTU BO3JIEHCTBUSL BpeaHoro BemiectBa. Koadduuuent 3amaca. Kymymsius BpeaHbIx
BerecTB. KoaghuimenT kymynsaiuu. AganTamnusi 1 KOMIICHCAIUS TPU BO3JCHCTBUU BPETHBIX
BemlecTB. [lpuBbikanue. CeHcubunuzanus. AJTUTUBHOCTb, CHHEPrM3M M aHTaroOHU3M IpHU
COBMECTHOM JICWCTBUU BPEIHBIX (DAKTOPOB OKPYIKAIOIICH CPE/IbI.

2.3. OcHosHvle sxomokcukanmsl. MUKOTOKCHHBI. AdiaTokcuHbl. BkycoapomaTudeckue
no00aBku. XeOoneKapHble YITyIIIUTEIH. AHTHOKUCIUTEIH (AHTHOKCH IAHTHI).

24. Qusuxo-xumuueckue  OCHOBbl  MOKCUYECKO20  B030€UCMBUs  HAHOYACTUY.
Conocmasnenue pasmepos u Maccvl ¢ OpyeuMu 00beKMamu, MOIEKVIAPHbIMU U KIeMOYHbIMU
cmpykmypamu. Pacnpocmpanennvle munvl mexHO2eHHbIX HAHOYACMUY U UX HpPUMEHEeHUe.
OU3NKO-XMMUUYECKHE CBOMCTBA HAHOMATEPUAJIOB: pa3Mep HAHOYACTHI], HMX CTPYKTYpa,
XapaKTepUCTHKA TOBEPXHOCTH HAHOYACTHULl. B3anMopeiicTBre ¢ OMOJOTHYECKUMH 00ObEKTaMH.

Mooyns 3. IKon020-2uzuenudecKkoe HOpMuposanue

3.1. Dkonocuueckas oOuacHocmuxa, OUOUHOUKAYUS U DKOAO2UYECKUL MOHUMOPUHE.
OCHOBHBIE KPUTEPUH HKOJOTO-TUTHEHUYECKOTO0 HOPMHpOBaHMs. VCTOYHMKHA TOCTYILICHUS
3arpsi3HAIONIMX BEIIECTB B MPUPOJHBIE Cpelbl. MeToAbl OLEHKH, MpeAelibHbIE BEIUYUHBI.
DKoJIoru4uecKkue HopMaTuBbl. HopMaTuBHBIE TOKYMEHTHI. DKOJIOTUYECKU MOHUTOPHHT.

3.2. Oyenxa e6o30elicmeusi Ha oxpyxcarowyio cpedy (OBOC). OcHOBHBIE 3aJayM.
Hayunas, 3akononarenspHas u HopMmatuHas 6aza OBOC. CtpykTypa u coaep:kaHue.

3.3. T'ocyoapcmeennas sxonozcuyeckas sxcnepmusa. OcHOBHble 3amaud. CTpyKTypa.
Conepxanve WHPOPMAIUU JUISI SKOJOTHYECKOrO0 OOOCHOBAaHUS XO3SHUCTBEHHOW H HWHOHN
JEeSTENIbHOCTH. 3aKOHOJaTeNbHbIE aKThl 1 HOPMATHUBHBIE IOKYMEHTHI.

Mooyne 4. Ikonozo-zucuenuueckue npoodnemvlt OUOMEXHOIOZUUECKUX NPOU3IBOOCHIE.
"buonoruueckuii ¢akrop". Ero xapakrepuctuka. OCHOBHBIE MCTOYHHUKH IOCTYIUICHUS
3arps3HSAIONIMX BEIIECTB. DKOJOTMUECKIE HOPMATHUBBI U HOPMATUBHBIE TJOKYMEHTHI.
4.00b€M yueOHOil TUCIUIIIHHBI

B 3auernbix | B akanmem.
Bunet yueGHOI paboThl eAMHHIIAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4,0 144
AyAUTOPHBIE 3aHATHS: 0,44 16
Jlextuu (Jlek) 0,22 8
Jlaboparopusie 3ansaTus (113) 0,22 8
CamocrositesbHas padora (CP): 3,44 124
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeTIOB TUCIIUILIMHBI 3,44 124
Bup koHTpoOJIS: 3a4eT / IK3aMeH 0,11 Jud. 3ager
(4)

AHHOTaUMs padoyeii MPorpaMmMpl JUCHUILIAHBI «[IPAKTHKYM 110 0CHOBAM OHOTEXHOJIO-
rum» (b1.B.JIB.6.1)

1.1Menb AMCUHMILUIMHBI - JaTh CTYAEHTY IEJIOCTHBIE IPEACTABIECHHS O COBPEMEHHOM
COCTOSSHUM M TICPCIIEKTHBAX pPa3BUTHS OHOTEXHOJIOTHM KaK HAalpaBICHHs HAy4YHOU W
HPAKTHYECKOM JEATENLHOCTH YEJI0BEKa, OCHOBAHHOM Ha HMCIOJIb30BAaHUH OMOTEXHOJIOIHMYECKHX
00beKTOB  (KJIETOK MHKPOOPTaHW3MOB, PACTEHHH, >KHUBOTHBIX M T.I.) WIH MOJCKYI
(HYKJICMHOBBIX KHCJIOT, OEIIKOB-()EPMEHTOB, YIJIEBOIOB, JUIIUAOB B HHANBUIYaIbHOM BHIE VIIH
B BHJIC UX CMECH, KOMIUICKCOB M TIp.) JUIS HCIIOJIb30BAaHHs B MPOMBIIIIEHHOM MPOM3BOICTBE,
3[paBOOXPAaHEHUH, DKOJIIOTMYECKOM 3amure. IIpr 5TOM HpEAnoaaraeTcs, 4To CTYAECHTHl UMEIOT
(byHIaMEHTAIBHYIO IOJArOTOBKY IO TEOPETUYECKUM pasjeiiaM XHMHH, OWOXHMHUH, OOIIeH
OMOIIOTMM W MHKPOOWOJIOTMH, OCHOBHBIM IIpOIleccaM W ammapartaM XHMHYECKOH |
OMOXUMHYECKOM TEXHOIOTHH.
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2. B pesyabTare m3y4eHHsl JMCHMILIMHBI 00y4YalOUIMiics MO NMporpamme 0akaJjaB-
pHaTa J0JAKeH: o0lagaTh CIEAYIOIIUMU KOMIIETEHIUSMU: FOTOBHOCTBIO OLIEHMBATh TEXHHUYE-
CKHE CPEJICTBA M TEXHOJIOTHH C YUETOM 3KOJOTMUYECKUX mociencTBuit ux npumenerus (I1IK-3);
CHOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHUYECKOH MH(pOpMalMel, UCI0Ib30BaTh OTEUECTBEHHBIN
U 3apyOeXKHBII ONBIT B ipodeccuonanbHoi aesrensaoctu (I1K-8); BrmageHneM OCHOBHBIMU Me-
TOJAaMH U IpHEMaMH IPOBEAEHUS SKCIIEPUMEHTAIbHBIX HCCIEI0BaHUNM B CBOeH mpodeccuo-
HAJILHOW 00J1aCTH; CIOCOOHOCTHIO MPOBOJUTH CTAHAAPTHBIC U CEPTU(PHUKAIIMOHHBIC HCIIBITAHUS
CBIPBsI, TOTOBOM MPOAYKIUH U TexHoorndeckux npoueccos (I1K-9);
3namb: OCHOBHBIE TPUHIMIIBI OPraHU3AIUM  OMOTEXHOJIOTUYECKOTO IPOU3BOJACTBA, €r0
UEPApPXUUECKYIO CTPYKTYPY, METOABI OLIEHKH 3()(hEKTUBHOCTU MPOU3BOJICTBA; MPUHIMIINAIBHYIO
cXxeMy OHOTEXHOJIOTUYECKOTO TIPOM3BOACTBA; JKOHOMHYECKHE KPUTEPUU  ONTHMH3ALUU
IPOM3BOJCTBA; OCOOEHHOCTH  MOJEIMPOBAHUS, MaclITaOUpPOBaHUsI U ONTUMH3ALMHU
OMOTEXHOJIOTUYECKHX CXEM M IPOLECCOB; OCHOBBI OMOTEXHOJIOTHUH, OCHOBHBIE OMOOOBEKTHI U
MeTO/lbl paboThl ¢ HUMH; OMOXMMHYECKHE, XUMHUYECKHE U (PU3MKO-XUMHMUYECKHE IPOLECCHI
IpoTeKarole B OMOpeakTopax M Ha CTaAUAX NepepaldOTKH, CBA3aHHBIX C BBUICICHUEM H
OYMCTKOW LIEJEBOr0 MPOAYKTA; 3aKOHOMEPHOCTHM KHHETHKM pOCTa MHUKPOOPraHU3MOB U
o0Opa3oBaHMsI IPOAYKTOB MeTa0O0JIM3Ma; MOAEIU pocTa M 00pa3oBaHUS MPOAYKTOB; METOIbI
KYJIbTUBUPOBAHUS; OCHOBBI HH3UMOJIOTMH, METOABl MMMOOWIM3ALMU (EPMEHTOB M KIIETOK,
IPUHLMIIBI MMMYHHOTO aHaju3a; Ba)KHEWIINE IMPOU3BOACTBA MPOMBIIUIEHHON, MEIULIUHCKOMU,
CEJIbCKOXO35ICTBEHHOM,  9KOJOIMYECKOM  OMOTEXHOJOrMM, OHMOHAHOTEXHOJOIMM;  POJIU
COBPEMEHHOM OMOTEXHOJIOTUU B PA3BUTHH COBPEMEHHOM IHEPreTHKH, TEXHOJOTUH BbIACICHUS
METAJUIOB U3 PYII, JIEIKOM MPOMBIIIIICHHOCTH.

Ymems: ocyliecTBIsATh KyJIbTUBUPOBAHNE MUKPOOPTAaHU3MOB B a3pOOHBIX M aHA’POOHBIX yCII0-
BUSX B JIAOOPATOPUH; BBIACIATH MPOLYKThI METa0O0IU3Ma U3 KYJIbTYpalbHOW KUIKOCTH U Kie-
TOK IPOAYLEHTa METOAAMM SKCTPAKLUHU, OCAXACHUS, HOHHOIO 0OMEHa U YJIbTPaKOHLUEHTPUPO-
BaHUs; OCYILECTBIIATh KOHTPOJIb COJEPKAHUS 1€JICBOI0 KOMIIOHEHTA B MOJIYNPOAYKTaX, HOIY-
YaeMbIX Ha OTJENBHBIX TEXHOJIOTUYECKUX CTAIHSIX; MPOBOAUTH 00pabOTKY Pe3ylbTaTOB H3Me-
pPEHHUI C UCTIOJIb30BAHUEM MAKETOB MPUKJIIAJHBIX IPOrPaMM; UCIOIb30BaTh CTAaHAAPTHI U IpYyTrUe
HOPMATHBHBIEC JIOKYMEHTHI TIPU OIICHKE, KOHTPOJIE KAauecTBa U CePTU(UKAIIUHN CHIPHS U MPOIYK-
UM, OIpPEeNeNATh MapaMeTphbl ChIpbsi M MPOJAYKLUHU MPU UX cepTU(UKALUK; BHIOpaTh pauuo-
HaJIbHYIO CXeMY OMOTEXHOJOTUYECKOTO MPOU3BOJICTBA 3a/laHHOTO MPOJIYKTa, OIIEHUBATh TEXHO-
JOTHYECKYI0 3 (HEKTUBHOCTH MPOU3BOACTBA.

Braoems: MeTonaMu OUMCTKM U CTEPWIM3ALMM BO3/yXa, KOHCTPYHUPOBAHUS U CTEPUIM3ALNU
MUTATENbHBIX CPE; METOIaMU IIPOBEICHUS CTaHIAPTHBIX UCIBITAHUH 110 ONpEeIEHUI0 TTOKa3a-
Tenel (PU3NKO-XMUMHUYECKUX CBOMCTB ChIPbsl U MPOAYKIIMU; METOAAMH TEXHUYECKOIO KOHTPOJIS
10 COOJIIOZICHNIO TEXHOJIOTUYECKON JUCHUIUIMHBI B YCIOBUSAX JEHCTBYIOLIET0 OMOTEXHOIOTUYe-
CKOTrO IPOM3BOJCTBA; METOJAMH IUIAHWPOBAHHUS, MPOBEIEHUS U 00pabOTKHM OMOTEXHOJIOrHYe-
CKHX 3KCIIEPUMEHTOB.

3.Kpartkoe cogepxanue TuCUHIIAHBI

Hcnonb3oBanue kommiaekca 9BM — pepmentep it u3ydeHus npoueccoB 6rnocunresa. Kynptu-
BHUPOBAaHME JPOXOKEH Ha MUTATENbHBIX CpPelax, COAEp KallluX YIIeBOJHbIE dKCTpakThl. Mcnonb-
30BaHUE >KUPOBBIX OTXOJIOB MSCONEPEPAOOTKH B KayeCTBE ChIPhs Ul MOIY4EHUS OelKOoBOU
KOpMOBOH  jn00aBku. Perynsmusi cuHTe3a OK30reHHBIX ¢epMmeHToB. [lomyuenue 6-
AMHHONCHULMJIJIAHOBOM KHCJIOTHI TUAPOIU30M OCH3WINECHUIIMITMHALIMIIA3b], UMMOOMIIN30BaH-
HOM B MOJMaKpWJIaMUIHBIN Teb. Beiienenne noanppykro3aHoB U3 paCTUTEILHOTO ChIPbs. DKC-
TPAaKIIMOHHOE M3BJICYCHHE JTUMHUI0B 13 Onomacchl. KomruiekcHas nepepaboTka MUKpPOOHOTO Chl-
pPbsl C MOIYYEHHEM MPOIYKTOB OENKOBON M HYKJIEOTUIHOM mpHupoabl. [lonydyeHne KoHIEeHTpaTa
6enka u3 coeBblx 0000B. [lomyueHne KoHIEHTpaTa Oenka U3 coeBbIX 0000B. OCHOBBI UMMYHO-
XUMHUYECKHX METOJIOB HMCCIEJI0BAaHUS Ha NMPHUMEpPE peaklMid arrjJloTUHAIMN U MPEHUNUTALNN.
Peaknust cBa3bpIBaHMS KoMIIeMeHTa. OCHOBBI MUKPOOHOJIOTHYECKOTO KOHTPOJIS OMOTEXHOJIOTU-
YECKHUX MPOU3BOJICTB. AHAIHN3 COCTaBa MUKPOOHOM KOPMOBOK OMOMACCHI.

4.00b€M yueOHOi TUCIHUIIHHBI
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B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IJIAHY 4.0 144
AyAUTOpPHBIE 3aHATHS: 0,39 14
Jlexmm (Jlek) 0,0 0
Jlaboparopusie 3ansaTus (113) 0,39 14
CamocrositesibHas padora (CP): 3,5 126
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeTIOB JUCIIUILIMHBI 3,5 126
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTanus padoyeil NporpaMmsl JUCHUILIMHBI «MeToabl Bblie1eHus U 0uucTKU BAB»
(51.B.1B.6.2)

1.lMeas npenogaBaHus JAHHOIO Kypca — PACIIMPUTH UMEIOIINECS Y CTYICHTOB 3HAHUS
B 00nacTu XuMuu npupoaHbix BAB u gath TeopeTndeckue M NpakTUYECKUE 3HAHUS 110 METOJaM
Y TEXHOJOTUsIM noiyueHust BAB u3 pactutenbHOro, ®)KUBOTHOTO U MUKPOOHOTO CHIPbSI.

2. B pe3yibTare M3yyeHUs AUCHHUILUVIMHBI 00y4alolUIuiicsl MO0 mporpamMme OakaJiaB-
puaTa JoJKeH: 00J1afaTh CIEIYIOIIMMUA KOMIETEHLUSAMU: FOTOBHOCTBIO OLICHUBATh TEXHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C YYETOM JKOJOTHUYCCKHX MociaeacTBuii ux npumeHenus (I1K-3);
CIIOCOOHOCTBIO pabOTaTh C HAYYHO-TEXHUUECKON MH(OpMalMel, UCTI0Ib30BaTh OTEUECTBEHHBIN
U 3apyOeXHbIH OMBIT B podeccronanbuoi aesrensHoct (ITK-8); BiageHnemM OCHOBHBIMH Me-
TOAAMHU W TMPUEMaMU TPOBEACHUS SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUM B CBOEH mpodeccuo-
HAJIbHON 00JaCTH; CIIOCOOHOCTHIO MPOBOAUTH CTAHAAPTHBIC U CEPTHU(PUKAIMOHHBIC MUCTIBITAHUSI
CBIPbsI, TOTOBO MPOAYKIINU U TeXHOJoruueckux mporeccos (ITK-9);
3Hamb: HOMEHKJIATYpPY MpenapaTroB, XUMUYECKYIO MIPUPOAY OMOJIOTMYECKH aKTUBHBIX BEIIECTB,
CBOMCTBA M aCMEKThl MPUMEHEHHS MPENapaToB HA OCHOBE OMOJIOTHYECKH aKTUBHBIX BEIICCTB;
MeToIbI BhiZiesieHuss BAB u3 pacTUTENsHOT0, )KUBOTHOT'O U MUKPOOHOTO CBIPhS; METOJIbI OUHUCT-
ku BAB;

Ymemps: ucnonb30BaTh COBpEMEHHBIE METO/IbI aHAJIN3a B OLIEHKE KaueCcTBa OMOJIOTHYECKH aK-
THUBHBIX BEIIECTB; 000CHOBBIBATH BHIOOP MeTOAa 0UMCTKA BAB ncxons U3 ero XuMu4eckoi
IPUPOJBI U PU3UKO-XUMUIECKHX CBOMCTB.

Braoemyw: metonamu BoleneHns u ouucTku bAB; HaBblkaMu pa3paOOTKH MPUHIUIHAIBHBIX
CXeM BbIfeNIeHUS U ouncTKH BAB.

3.Kpartkoe coaepxanue IuCUHNIAHBI

Beseoenue. Tlonstre o OMONTOTHMYECKH aKTUBHBIX BellecTBax. VX kmaccudukamnuss ¥ UCTOUHUKA
MOJIyYEHUSI.

Mooynw 1. Ocnoenbie memoowl 8bloe1eHUA OUOI0ZUYECKU AKMUBHBIX 8EU{ECNE

1.1. Yxempazuposanue.

TeopeTtnueckne 0CHOBBI 3KcTparupoBaHusi. OCHOBHbIE (DaKTOPbI, BIUSIOLINE HA OJHOTY U CKO-
pOCTh dKCTparupoBaHus. TpeboBanus k sKcTpareHTaM. OCHOBHBIE BUJIBI IKCTParupoBaHus (Ma-
Lepaus, NepKoJIsLus, PeNepKoIsALUs, YCKOPEeHHas! IpoOHas Mallepalus MEeToJI0M MPOTUBOTOKA,
HUPKYJSIIIUOHHOE 3KCTPArupOBaHUE, HENMPEPHIBHOE MPOTHUBOTOYHOE SKCTpParupoBaHUE C Iepe-
MEIIUBAHUEM CBHIPbsl U JKCTPAreHTa, SKCTPAarupoBaHUE CXKWKEHHBIMU Ta3amu). UHTeHCcHduka-
IUsl TPOIECCOB SKCTParupoBaHMs (IKCTPArupoBaHHE C TMOMOIIBIO POTOPHO-MYIbCAMOHHOTO
anmnapara, ¢ IpUMEHEHHEM YJIbTPa3ByKa, C MPUMEHEHUEM 3JIEKTPUUECKUX Pa3psaIoB, C UCHOIb-
30BaHUEM BJIEKTPOILIA3MOJIUCA U DJIEKTPOAuain3a). TexXHONIOorust MoJIy4eHHs SKCTPaKTOB.

1.2. Ilepezonka c 600aHbIM napom.

OcHOBHBIE BUJIBI CHIPbSI JJIS MOJYYeHUS d(PUPHBIX Macesl METOJOM IMEPErOHKU C BOISHBIM Ia-
poM. TeopeTrueckre OCHOBBI MpoOIlEcca MEPETOHKU C BOJSHBIM MapoM. AmnmnaparypHoe odopm-
JIeHWe Tpoliecca meperonku. HegocraTku mporecca monydeHust d(UPHBIX Maced ¢ MOMOIIBI0
MEPETOHKH C BOJISTHBIM TTAPOM.
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1.3.Metons! ocaxxnenus BAB u3 pactBopos.
OcaxneHue B H303JIEKTPUYECKOM Touke. OcaxIeHWe OpPraHUYEeCKUM PACTBOPUTEIIEM.
BricanuBanue. KomrnexkcoobpazoBanue.
1.4.bapomemOpaHHbIe METOAbI
Paznenenne BAB ¢ momomipio MeMOpaH (Ouanu3 M 3JIEKTPOIH3, YIbTpaduiasTpanus,
00paTHBI 0CMOC).
1.5. Boinesnienne BAB MeT0o10M HOHHOTO 00MeHa
XapakTepucTka MOHOOOMEHHBIX CMOJ, HCHOJB3yeMbIX misi BbieneHuss BAB. CopOius mo
KaTHOHOOOMEHHOMY U HOHOOOMEHHOMY MexaHu3My. [ uapodoOHas copOmws.
1.6. MeTroabl mosiydeHUs1 BbICOKOOYHILEHHBIX npenaparoB BAB.
AncopOimonHo-xpoMarorpadpuyeckue  meronsl.  lenb-pmibTpamus.  [uapodoOHas
xpomarorpadus. Apdbunnas xpomarorpadus. dnekrpodope3. Kpucrammmszanus.
Mooynw 2. Ocobennocmu evioenenus bAB u3z pacmumenvnozo colpvs
OcobenHocT TPOM3BOIACTBA. Bbimenenue wuHAMBUIYanbHBIX bBAB  (amkamoumos,
(1aBOHOMIOB, CEPJCUHBIX ITTUKO3HIOB, CTEPOUIHBIX CAIIOHUHOB, CIM3UCTHIX BOJAOPACTBOPUMBIX
MOJIMCaXapuI0B, KyMapruHOB, XPOMOHOB).
Mooynw 3. Ocobennocmu svioenenus bAB u3 sncusomnozo coipvs

[Toryuenne OMOIOTUYECKU aKTHBHBIX MPEMapaTOB U3 BTOPUYHOTO KOJIAr€HCOIEPKaIIero
ChIpbsl MSICHOM M mnTuuenepepadarbiBarolieil npoMbinuieHHOCTH. KonareHoBele npenapaTtsbl —
MUIIEeBbIe T00aBKU, MUCIEPCUU JIA MOJNYyYEHHUS MHILEBBIX MOKPBITHH, IJIEHOK, OCHOBHBIX U
BCIIOMOTATEIIbHBIX JIEKAPCTBCHHBIX (OPM JUIsI MEIHUIIMHBI, OMOJIOTHYECKA AKTHBHBIX JO0ABOK
IUtst KocMmeTosioruu. [IpemapaTsl ruamypoOHOBOM KUCIOTHI M3 BTOPUYHOTO ChIpbs MTUIlENepepada-
THIBAIOIEH MPOMBIIIJICHHOCTH JJII MEIUIIUHBI U KOCMETOJIOTHH. XapaKTEePUCTHKA MPEnapaTos,
TEXHUKO-KOHOMHUYECKasl OIIEHKa aJbTEPHATUBHBIX CIOCOOOB MOJIYYECHHs, MPEHUMYIIECTBA U
MEePCIEKTUBBI METOA0B OUOTEXHOJIOTHUH.

[TomyueHne ropMOHANIBHBIX MPENapaToB. XapaKTepPUCTUKA TOPMOHAIBHBIX MIPEMapaToB U3
MOJ/KENTyI0YHOM kele3bl. HCYmuH, TunokanH. MeTobl MOJydYeHUs U CIIoCOObl OUHCTKU MHCY-
nuHa. KoMIiekcHOe Henoib30BaHre TOKENyI0YHOM JKeTe3bl.

[TomyyeHue aMMHOKHUCIOT M3 KEPATHHCOJEPKAIIETO ChIpbs. ['yraMuHOBasi KUCIOTa, TH-
pPO3UH, UCTHUH, HHcTeruH. [IpumeHeHne B GpapMakoiIoruu, MEAUIIMHE, MULIIEBOM U KOCMETHYe-
CKOM TIPOMBINUICHHOCTH. [losydeHrne Xupyprudeckoro moBHOTO MaTepHalia U3 KUIIEYHOTO ChI-
pBbS.
4.00b€M yueOHOH THCHMIIUHBI

B 3aueTHBIX B akanewm.
Buapr yue6HOI paboTh eIUHUIIAX gacax
O0mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 0,39 14
Jlexru (JIek) 0,0 0
JlaGopatopusie 3ansTus (I13) 0,39 14
CamocrositeabHas padora (CP): 3,5 126
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/IEIO0B TUCIUIUIMHBI 3,5 126
Buna xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (4)

AHHOTanus pado4eil nporpamMmsl AucuuIMHbI «[IpakTnkym o MukpooHoI0rUm»
(b1.B.B.7.1)
1.ean» kypca "IIpakTHKyM 1O MMKPOOHOJIOTMM'" 1aTh CTYJICHTY LIEJIOCTHOE Mpe.-
CTaBJICHHE 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS KUBOM MPUPO]IbI, OMOIOTUYECKOTO pa3HO-
00pa3ust )KUBOTO, CTPOCHUH KJIETKHU, KaK JIEMEHTApHOHN eIMHHIIbI )KUBOTO, 00 0OOMEHE BEIIEeCTB
U MpEeBpallleHuU SHEPTUU B KIIETKE, 00 0COOEHHOCTSIX MHKPOOPTaHMU3MOB, KOTOPBIE SIBISIOTCS
OJTHUMH M3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH, O Pa3HOOOPa3HU IMPOIECCOB MeTadoau3Ma U
OMOCHHTETHYECKUX MPOIIECCOB, 3aKOHOMEPHOCTSIX POCTa U CIIOco0axX KyJIbTUBUPOBAHUS MHUKPO-
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OpPraHu3MOB, 00 OCHOBaX T€HETHKH MHUKPOOPTaHHW3MOB, O METOJAX CEJIEKIMU, O POJIIU MHUKPOOP-
TaHU3MOB B MPUpPOJE, 00 y4acTHH B KPYTOBOPOTE BEILECTB.

2. B pe3yabTare M3yYeHUs TUCHMILUIMHBI 00y4alOIIMiicsl MO0 mMporpaMmme 0akaJjiaB-
pHaTa qoJKeH: 007a1aTh CISAYIOIUMU KOMIIETEHIIUSIMU: BJIaJICHUEM OCHOBHBIMU METOJIaMU U
npreMaMH MPOBEACHUS IKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN B CBOEH MpoQecCHoHaIbHOH 00-
JacTH; CIOCOOHOCTHIO MPOBOAUTH CTAHIAPTHHIE U CEPTU(PUKAUOHHBIC UCTIBITAHUS CHIPbS, TO-
TOBOM MpOAYKUUHU U TexHonorudeckux mnpoueccos (IIK-9); BianeHuem muiaHupoBaHMsl SKCIe-
puMeHTa, 00paboOTKU U MpeacTaBieHus noiaydeHHbIX pe3yiabTatoB (I[IK-10); roroBHOCTHIO HC-
M0JIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH B CBOEH MpodecCHOHAIBbHOW obiac-
TH, B TOM 4HCJjie 0a3bl JaHHBIX M MAKEThl MpUKIaabX mporpamm (ITK-11);
3namb: OCHOBHBIE Pa3IN4Msl )KUBBIX U HEKHUBBIX CUCTEM; CYLIHOCTH IIPOLIECCOB, POTEKAOIINX
B OpraHu3Me M 3aKOHOMEPHOCTH B3aUMOJICUCTBUS OpraHU3Ma C OKpYKarollel cpeoil; ocoOeH-
HOCTH CTPOEHHUS KJIETOK IIPO- U 3YKaPUOTUYECKUX OPraHU3MOB; 3aKOHOMEPHOCTH pOCTa U CIO-
coObl KyJbTUBUPOBAHUSA MHUKPOOPIaHU3MOB; OCOOEHHOCTH METa0O0JIM3Ma MUKPOOPTraHU3MOB U
TUIBI OMOJIOTMYECKOTO OKUCIICHUS; OCHOBBI T€HETUKH, U3MEHUYMBOCTD U OCHOBBI CEJICKIIMH MHK-
POOPraHU3MOB; POJIb MUKPOOPTaHU3MOB B IIPUPOJIE.

Ymems: noaroToBUTH HEOOXOJUMYIO MOCYIYy W NPUOOPHI ISl KyJIbTUBUPOBAHUS MUKpPOOpTra-
HU3MOB M MHUKPOOMOJIOTUYECKOTO KOHTPOJSI; OIMNpeAensiTh 00CEMEHEHHOCTh OOBEKTOB OKpY-
JKaroUIe cpesibl 1 TEXHOTEHHBIX TOTOKOB; pa3paboTaTh pexXUM KyJIbTUBUPOBAHUS, OCYIIECTBUTH
MPOLECC KyIbTUBUPOBAHUS MHUKPOOPTaHU3MOB B MEPHOJUYECKHUX YCIOBHIX U ONPEACTUTH aK-
TUBHOCTb POCTA; OIpPENEIUTh MUKpPOOHBIE KOMIIOHEHThI OMOLIEHO03a TP MUKPOCKOIIMPOBAHUU;
BBIICTIUTH U3 0OBEKTOB OKPYKAIOIIEH Cpeabl MUKPOOPTaHU3MBI C 33JaHHBIMHU (PHU3UOIOTUYECKU
CBOMCTBaMH.

Braoems: ocHOBaMU MUKPOOHOJIOTUYECKON TEXHUKH,

3.Kpartkoe coaepxxanue TuCUMIIAHBI

Mooynw 1. Buonocusa npomucmog. YCTpOUCTBO MUKPOCKOIAa. MUKPOCKOIIUS B CBETJIIOM IIOJIE.
Crioco0b1 puUroToBIeHHs TpenapaToB. Mopdomnorus 6aktepuii U nmanodakrepuid. [Ipuroros-
nenue 6-7 (HUKCHPOBAHHBIX MpenapatoB. Metoabpl MUKpockonuu. Mopdosiorus akTHHOMHUIE-
ToB. [IpuroroBiieHne npenapaTroB KUBBIX KJIETOK — pa3jaBicHHas kamuid. [Ipurorosinenue npe-
napara "orneuatok". Mopdomnorus rpudos. [Ipuroronenue 6-7 npenapaTtoB pa3gaBieHHAs Ka-
wisi. Mopdonorus npocreimux. [Ipurorosnenue npenaparta "Bucsvas Kamia'" U pa3gaBicHHas
Karas uHQy3opun. Mopdonorus oAHOKIETOYHBIX Bogopocieil. [IpuroroBnenue mpenapatos
"BUCsiUast M pasjaBiieHHas Karis' xsopesisl U Ap. Oxpacka Oaktepuii o ['pamy (4 oObekTa).
Omnpenenenne pa3MepoB KIETOK APOAOKEH C IOMOIIbI0 MUKpoMHUKpoMeTpa. OKpacka BKIIOUYE-
HUM, 3aIMacCHBIX MUTATEIBHBIX BEIIECTB (TMOJMcaxapuioB, moiudocdaToB U KUPOTOIOOHBIX Be-
niectB). Onpesenenue )KUBbIX U MEPTBBIX KIETOK METOJIOM OKPACKH.

Mooyne 2. Pocm u Kynbmueuposanue mukpoopzanuzmoe. 1101roroBka muTaTeNbHBIX Cpel U
MOCY/Ibl JIJISl KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB. TE€XHHUKa 1MOCEBA MUKPOOPTaHU3MOB B KH/-
KM€ NMUTATENIbHbIE Cpelbl; Ha MOBEPXHOCTh TBEPABIX cpei (CKOIIEeHHas cpena, yamku llerpw,
pacces mmaresneM). CrocoObl KyTbTUBUPOBAHUS MUKPOOpraHM3MoB. CHATHE KPUBOU poCTa Mpu
[NIyOMHHOM NEPUOAMYECKOM KYJIbTUBHpPOBaHMU. OrmpenereHne 3HaueHus JJig pocTa MUKPOOp-
TaHU3MOB 3JIEMEHTOB MHUTATEIbHOW Cpelbl. MeToabl ompeaeneHus pocTa MUKPOOPraHU3MOB:
TypOMAMMETPUYECKUI METO/; MOACUYET KJIETOK C MOMOUIbI0 CYETHON KaMepbl; MOJICUET JKU3He-
CIOCOOHOCTH KJIETOK ITyTeM BbICEBa Ha TBep/ble cpeabl (Metoa Koxa).

Mooynb 3. .Memaboausm mukpoopzanusmos. OnpenencHue 00CEMEHEHHOCTH BO3yXa, BOBL, ,
pabounx moBepxHocTel. Brimenenue yncroit kynbrypsl (Meton Koxa). Onpenenenrue 4yBCTBH-
TEIbHOCTH MUKPOOPTaHU3MOB K aHTHOMOTHKAM (MeTo]l OyMaxHbIX 1ucKoB). [lomyuenue Hako-
MUTEIBHBIX KYJIbTYpP MHUKPOOPraHU3MOB (5-6 pa3iauyHbIX TPyl MHUKPOOPTaHU3MOB), pa3py-
MIAIONTUX TEJUTI0JI03Y, JEHUTPU(PUKATOPOB, aMMOHU(PHUKATOPOB, a3oTdukcaropoB. OnpeaeneHue
AHTAarOHUCTHYECKON aKTUBHOCTU MUKPOOPTAHU3MOB (METOJ IITPUXOB).

Mooynv 4. Ikonozuna muxkpoopzanuzmos. MUKpoOHMOIOTHUECKHUE METOABI HCCICTOBAHUS 00b-
€KTOB OKPY>KaIOIlEel CPeibl U TEXHOT€HHBIX TOTOKOB.

128



4.00b€éM yueOHOH THCHUILINHBI

B 3aueTHBIX B akanewm.
Bupl yueOHO#M paboTh e IMHNLAaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y1eOHOMY IUIaHY 4,0 144
AYJAUTOPHBIE 3aHATHS: 0,33 12
Jlexmmu (Jlek) 0 0
JlaGopaTtopusie 3ansatus (JI3) 0,33 12
CamocrositeabHas padora (CP): 3,56 128
CamocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 3,56 128
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,11 3auver (4)

AHHOTaNUA padoyeil MporpaMmMbl IMCHUIIMHBI «MeTobl MOJIEKYJISIPHO-TEeHETHYECKUX
ucciaenopannii» (b1.B./[B.7.2)

1. lesab AUCHMILUIMHBI — IPHOOPETEHUE CTYACHTAMHU MTPAKTUYECKUX HAaBBIKOB B 00JIACTH MOJIe-
KYJISIpHOI OMOJIOTHH ¥ TEHETHUKH 11 BO3MOXXHOCTH YCBOSHHS B OYAYIIeM Pa3IUYHbIX MPUKIA/I-
HBIX HaMpaBJICHUI B MOJEKYISIPHONH OMOTEXHOJIOTMH U T€HETUYECKOU HMHKEHEPHUH.
2. B pe3yabTare M3yyeHHMs AUCHUILUIMHBI 00ydaloluiicd Mo mporpamMme OakajaBpuara
JA0JI2KeH: 00J1a/1aTh CISAYIOINIMMH KOMIIETEHIIUAMU: BJIaJICHUEM OCHOBHBIMH METOJaMH U IpHe-
MaMH TIPOBEJICHHS IKCIIEPUMEHTAIBHBIX HCCIIEOBAaHUI B CBOCH NpodeccHoHaIbHON 001acTu;
CIIOCOOHOCTBIO TPOBOAMUTH CTaHAAPTHBIC M CEPTHU(PHUKAIMOHHBIC HCIBITAHUSA CBHIPBS, TOTOBOM
IPOAYKIMH U TexHonoruueckux npoueccos (I1K-9); BraneHuem niaaHupoBaHUs SKCIIEPUMEHTA,
00paboTKu U mpeacTaBieHus: noaydeHHbIX pe3ynbTatoB (IIK-10); roToBHOCTHIO HCIIONIB30BATH
COBpPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHU B CBOCH MPOo(ecCHOHAIbHONW 001acTH, B TOM YHC-
jie 6a3bl JaHHBIX M MAKEThI IpUKIaaHbIX mporpamm (ITK-11);
3namb: TEHETUKY U XUMUYECKYIO OPIaHU3aIMI0 KJIETOK 3YKapHOT U IPOKAPHOT; MOJIEKYISPHbIE
MEXaHU3Mbl TepeJayd TeHEeTUYeCcKoW HH(OpManuu; CTPOCHHE U  COCTaB TIeHOMa
POKAPUOTHIECKUX M DYKAPHOTHYECKUX OPTaHU3MOB; PEKOMOWHAIMIO T€HOB; MOJICKYJISPHBINA
MHCTPYMEHTAPUI TEHHOW WH)KEHEPHUHU.
Ymems: omnpenensiTh BO3MOXKHBIE IMyTH OWOCHHTE3a KIIOYEBBIX HMHTEPMEIMATOB W IIEJIEBBIX
IPOAYKTOB JUIsl BBIOOpa ONTUMANIBHBIX YCIOBUI OMOTEXHOJOTMUYECKOTO IMPOLECcca; aHaIU3UpO-
BaTh pPOJIb BHYTPUKJIETOUHBIX KOMIIOHEHTOB, OMOMOJIMMEPOB M BBISBIISITH B3aUMOCBS3b OMOXU-
MHUYECKHUX ITPOLIECCOB B KIIETKE.
Braoems: meromamu wuccienoBaHUS (PU3MKO-XUMHUUYECKHUX CBOMCTB OHOJOTUYECKH AKTHUBHBIX
BEIIIECTB; IPUEMaMH ONPEAETICHUs CTPYKTYpbl OMOJIOTMYECKH aKTUBHBIX CO€AMHEHUI Ha OCHOBE
X (U3NKO-XMMUYECKUX XapaKTepUCTHK; MpaBWiIaMH Oe3omacHOW paboThl B XUMHUYECKOW U
MHUKPOOHOJIOTHYECKOH Tab0paTOPHH.
3.Kparkoe coaepxanue TuCUHNIAHBI
Tpanckpunuusa JHK, ee komnonentsl. PHK-nommMepasa n npomorop. Tpancnsauus, ee stansl,
¢bynkuus pubocoM. PekomOuHnamus, ee Tunbl U Moaenu. Mexanusmsl penapauun JJHK. Iluc-
TPaHC KOMIUIEMEHTAI[MOHHBINA TECT. | eHeTMUeCKOe KapTUPOBAHUE C UCIIOIb30BAHNEM KOHBIOTA-
UM, TPAHCIYKIMH U TpaHchopmanuu. [locTtpoenne reneTnueckux kapT. TOHKOe reHeTHndeckoe
KkaptupoBaHue. OU3NYECKUI aHAU3 CTPYKTYpHI I'eHa. I'eTeponyIieKCHbIN aHanu3. Pectpuknu-
OHHBIN aHanmu3. MeTo/bl cekBeHnpoBanus. [lonumepasHas nenHas peakuus. BoisiBienne QpyHk-
1y reHa. GepMeHTHl pecTpUKIMU U MOAU(UKaluu. Brinenenrue u KJIoHUpOBaHUE TeHOB. Bek-
TOPBI JUISI MOJIEKYJISIPHOTO KJIOHHpOBaHMA. [IpUMHIMIBI KOHCTPYMPOBAHUS PEKOMOMHAHTHBIX
JHK u ux BBefieHUs B PEIIUIIUCHTHBIE KIETKH.
4.00b€M yueOHOi THCIUIIIHHBI

B 3aueTHBIX B akanem.
Bupl yueGHOI paboTh eIUHUIIAX Jacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIMTOPHBIE 3aAHSITHUS: 0,33 12
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Jlexmm (Jlek) 0 0
JlaGopatopusie 3ansatus (JI3) 0,33 12
CamocrositesibHas padora (CP): 3,56 128
CamocTosiTeIbHOE U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 3,56 128
Buja KoHTpoJIsA: 3a4eT / IK3aMeH 0,11 3auver (4)

AHHoOTanusA padoyeii MporpaMMbl AMCHUILINHBI « BbIYHCIUTEIbHASI MATEMATHKA)
(b1.B./1B.8.1)
1.eab AMCUMILVIMHBI: TTOJYyYEHUE CTYACHTAMHU 3HAHUN B 00JIACTU BBIUUCIUTEIHHOM Ma-
TEMAaTUKU C NPUMEHEHHUEM COBPEMEHHBIX CUCTEM KOMIIBIOTEPHONM MaTeMaTHKH, B YaCTHOCTHU
MATLAB, a Taxxe npuoOpeTeHHe UMHU MPAKTUYECKUX HABBIKOB pa3pabOTKHU KOMIIbIOTEPHBIX
QITOPUTMOB JUISl PELLICHUSI HHKEHEPHO-TEXHUYECKUX PacUeTHBIX 3a/1ad.

2. B pesyabrare m3y4eHusl JMCHMILIMHBI 00y4YalOMMiicA MO mporpaMme 0akaJjiaB-
puaTa J0JKeH: 00agaTh CISAYIOIIMMH KOMIETEHIMSIMHA: TOTOBHOCTBIO OLIEHMBATH TEXHHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C Y4ETOM JKOJOTHYECKUX mocienctuii ux npumenenus (I1K-3);
CHOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHUYECKON MH(pOpMAIMel, UCII0Ib30BATh OTEUECTBEHHBIN
¥ 3apyOexHbIil onbIT B ipodeccronanbHoi aesitensHocTd ([TK-8); roToBHOCTBIO HCIIONIB30BATh
COBpPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJIOTHU B CBOCH MPO(ecCHOHAIbHOW 001acTH, B TOM YHC-
e 6a3bl JaHHBIX M MAKETHI IpUKIagubix mporpamm (ITK-11);
3namb.: BBIYUCINTENbHBIE U AJITOPUTMHUECKHUE aCIEKThl, HEOOXOAUMBIE NJIsi MPUMEHEHHUS CO-
BPEMEHHBIX CHCTEM KOMITbIOTEpHON MaTeMaTukH, B yacTHoctTd MATLAB; MeToapl u aaropur-
MBI JUIsl pEIIEHNS HHKEHEPHO-TEXHUUECKUX PACUETHBIX 3a/1ay;

Ymems: ¢dopmannzoBaTh 3a7a4l BEIYMCIUTEILHON MaTEeMaTHUKHU, MPUMEHATH MOJyYEHHbIEC 3Ha-
HUS [IPU PELIEHUH IPAKTUUECKUX WHKEHEPHO-TEXHUUECKUX PAaCUETHBIX 33]1a4 BBIYUCIUTEIbHON
MaTeMaTHKH, C UCIOJIb30BAHUEM COBPEMEHHBIX CUCTEM KOMITBIOTEPHOM MaTeMaTHKH, B YaCTHO-
ctu MATLAB.

Bnademwv: MeTogaMu NPUMEHEHHs COBPEMEHHBIX CHUCTEM KOMIIbIOTEPHON MaTeMaTHKH, B 4acT-
Hoct MATLAB; criocoOHOCTBIO TOCTAHOBKU U PEIIEHUS MHKEHEPHO-TEXHUYECKUX PACUETHBIX
3ajlay BBIYMCIIUTEIbHOM MaTeMaTUKH UM HaBbIKAMU MHTEPIIPETALUN U IPUMEHEHUS MOTy4aeMbIX
pe3yNbTaToB.

3.Kpartkoe cogepxxanue 1uCHUMIIIHHBI

3.1.Anroputmsl U porpammupoBanue. HaBbiku 1 npaBuiia opopMIIeHUs OJIOK-CXEM.

3.2.Teopust norpemHocteil. IlorpemHocTn KOMIObIOTEPHBIX BBIYMCICHUNH (OKPYTJIEHHUS).
[Torpemnoctu anroputmoB. Co3nanue M-mporpaMMm U OCHOBHbIE omnepaTopbl M-s3bIka Impo-
rpammupoBanuss MATLAB. Bapuantel ctpyktypsl nporpamm Ha MATLAB. CranpapTHble u
HecTaHJIapTHbIC (QYHKIMKH M-s3pIka MPOrpaMMHUPOBaHKsT M OCHOBHBIC pemrarenu (Solvers)
MATLAB.

3.3.Bekropsl U Matpullsl. Pemenue 3aiay auHeHON anreOpsl ¢ UCHOIb30BaHUEM (DYHK-
it LINSOLVE u INV.

3.4. OG6paboTka pe3yabTaToB u3MepeHus. lcronp30BaHHE BCTPOCHHBIX OMNEPATOPOB

MATLAB.

3.5. Ilpubmmkenue ¢pynkunu. MaTepnomsimus. Anmpokcumanus. VMcnoas30BaHne BCTPO-

eHHbIx oneparopoB MATLAB, B Tom uncne pynkuuun POLYFIT

3.6. UucnenHnoe unterpupoBanue. Mcnonb3oBanue BcTpoeHHbIX onepatopos MATLAB.

3.7. Pemenue ypaBHEHMsI C OHMM HEU3BECTHBIM. [IpuMEHEHHE YHMCIEHHBIX METONIOB C

ucnonb3oBanueM ¢ynkiuit FZERO.

3.8. Pemrenne cuctem HEMMHENHBIX ypaBHEHMN. [[puMeHeHre YHCIIEHHBIX METO/IOB C UC-

noib3oBanueM Qynkuuit FSOLVE.

3.9. MeTonbl OTHOMEPHOW ONMTUMHU3AIMHU. PereHne 3amadn ¢ MpUMEHEHHEM (QYHKIIUN

onnomepHoit ontumuzaiuu FMINBND.
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3.10. Meroasl MHOromMepHoi onTumuzanuu. [locraHoBKa 3a7auul U €€ pelieHue C uc-
nosnp3oBanueM pyukmuit FMINSEARCH u FMINCON

3.11. Metozp! pemenus quddepeHnaIbHbIX ypaBHeHud. [IpuMeneHe YMciaeHHbIX Me-
TOJOB JIJIsl MOJICIMPOBaHUE ¢ Ucnoyib3oBanueM ¢pyHknuun ODE

3.12. Metoas! pemienus cuctem auddepeHunanbueix ypaBHeHH. [IpuMeneHe qucieH-
HBIX METOJIOB C Kcnojib3oBanueM ¢ynknuii DSOLVE

4.00béM yueOHO# THCHUIINHBI

B 3aueTHEBIX B akanem.
Bunel yueGHOI paboThI eAUHULAX yacax
O0mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 0,78 28
[Tpaktuueckue 3ausatus (I113) 0,39 14
JlabopaTtopusie 3anstus (J13) 0,39 14
CamocrositesbHasi padora (CP): 2,11 76
CamocTosiTeIbHOE H3YUCHHE PA3/IeTIOB UCITUTUIMHBI 2,11 76
Bun koHTpoas: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTanus padoyeil NporpaMMsl IMCUMILIMHBI «/[HCKpeTHAsE MATEMaTHKa)
(b1.B./1IB.8.2)

1.Heab gucuuniaunbl. M3yuenre quCKpeTHON MaTeMaTHKH CIIOCOOCTBYET Pa3BUTHIO JIO-
TMYECKOI0 U AJITOPUTMHUYECKOIO MBIIIIEHHS] CTYIEHTOB, OCBOCHUIO UMH IIPUEMOB HCCIIEI0BaHUS
U pELICHUS MaTeMaTU4yeckd (OpMalM30BaHHBIX 3a/ad, BbIPAOOTKE YMEHHS CaMOCTOSITEIILHO
IPOBOJUTH aHAJIW3 MPUKJIAIHBIX 33J]a4 U PacUIMPATH B CIydyae He0OXOAMMOCTH CBOM MaTeMaTH-
YECKUE 3HAHUS.

2. B pesyabrare M3y4eHusi AMCHMILIMHBI 00y4aIOUIUICH MO NMporpaMmme 0akaJjaB-
pHAaTa J0JKeH: o0lajaTh CISAYIOIIUMH KOMIETEHIUSIMHU: TOTOBHOCTBIO OLIEHMBATh TEXHHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C Y4ETOM JKOJOTHUECKUX mocienctBuii ux npumenenus (I1K-3);
CIIOCOOHOCTBIO paboTaTh C HAYYHO-TEXHUUECKON MH(OpMalMel, UCTI0Nb30BaTh OT€UECTBEHHBIN
U 3apyOexHbI onbIT B podeccuonanbHoil nestensHocty (I1K-8); roTOBHOCTBIO HCIOIB30BATH
COBpEeMEHHBIE MH(OPMAITMOHHBIE TEXHOJIOTHH B CBOEH MpodeccuoHaIbHOM 00J1aCTH, B TOM YK C-
Jie 0a3bl TAaHHBIX M MAKeThl MPUKIaAHBIX mporpamm (ITK-11);
3nams.: OCHOBBI KypcoB (yHIaMEHTAJIbHBIX Pa3e/ioB MATEMAaTUKH;

Ymemu: BBHINOIHATH BBIUUCIEHHUS U NpeoOpa3oBaHUs; CUUTHIBATh U aHATU3UPOBATh rpagpuye-
CKYI0 U TaOJIM4HYI0 MH(OpPMALMIO; CTPOUTh U UCCIIE0BATh NMPOCTEUIINE MaTEMaTHYECKHE MO-
JEIIN.

3.Kparkoe cogepxanue JuCHMNIUHBI

Teopus ouckpemmuwvix muodxcecme. MHoxectBa. Onepanun Haja MHOkecTBaMu. bynean. CBoii-
CTBa Ollepallid HaJ NOJAMHOXKeCTBaMH. [IpencraBieHre MHOXKECTB U pean3aius orepanui Hal
HuMH B OBM. Otobpaxenus, pynkuuu. I[Ipencrasnenne Gpynkuuii B8 9BM. Oneparun. OTHO-
nieHuss U ux cpoictBa. lIpencraBinenne otHomenuit B OBM. OTHOWIEHHS 3KBHBAJICHTHOCTH.
OTtHoweHus nopsaka. 3aMblKaHUE OTHOLIECHHH.

Dyukyuu anzeopvl nozuku. Anredpol, moganreOps, Mophu3mMbel. OCHOBHBIE ONpENeTIeHUs U
cBoiicTBa. OnpezieneHre ¥ OCHOBHBIE CBOMCTBa OyneBbix anredp. HopmupoBanHbie OyneBbl an-
reOpsl. Anredpa JOruku. DieMeHTapHble OyneBbl GyHKIUH (QyHKIUN anreOpsl jgoruku). dop-
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mynbl. Peammzanms ¢ynxnuit popmynamu. Ipunnun nsoiicrBenHocTH. HopmanbHbie (OPMBI.
[IpencraBnenne OyneBbix GyHkmuii mommHOMOM JKurankuaa V.M. 3aMkHYTBIE Ki1acchl OyJIeBBIX
¢ynkuunii. [TomHota MHOXKecTBa OyneBbIX (pyHKIMI. MuHMMU3anus OyneBbIX GyHKUUN. YIIpo-
HICHUE JU3BIOHKTHBHOW HOpMasibHOW ¢opmbl (JJH®D). Tynukoseie JIH®. Cunres cxem wu3
(YHKIMOHATIBHBIX 3J€MEHTOB. ONTUMANIBHBINA 10 MOPSAAKY METOJl CHHTE3a CXeM M3 (DYHKIIHO-
HanbHbIX A5ieMeHToB (MeTof K. [lleHHOHA). ACUMITOTUYECKH HAUTYYIIUNA METOJ CUHTE3a CXEM
u3 GyHKIMOHATBHBIX d5eMeHTOoB (MeTon O.b.JIymanosa).

Teopus zpagpos. I'padel. Buasl rpados. M3zomopdusm rpados. [loarpadsr, MmapmpyTsl, e,
kel [peacrasnenue rpagos B OBM. Marpuiibl cMexHOCTeH, MHIMAeHIUH. CBI3HOCTH Tpa-
¢oB. Komnonents! cBsizHoctu. Onepanuu Haj rpadamu. [Inanapueie rpadsl. Kpurepuu mia-
HapHocTH. Cetu. Ilotoku B cersix. Teopema @opaa u PankepcoHa. AITOPpUTM HaXO0KJIECHUS
MaKCHMAaJIbHOTO MMOTOKa, OCHOBaHHBIN Ha Teopeme Popaa u Pankepcona. JlepeBbs. OpueHTUpO-
BaHHbIE, YIIOPsAI0OUYECHHbIE U OnHapHble nepeBbsi. CBoiicTBa fepeBbeB. IIpencraBienus nepeBbeB
B OBM. Haxoxxnenue kparuaiinero nmyta B rpade. OyHgameHTanbHble MUKIBI U pa3pesbl. Dii-
JIEpOBBI LUKJIBL. ["aMHIIBTOHOBBI LIMKJIBI.

Teopus koouposanusn. AndasutHoe koaupoBanue. HepaBenctso Makmuiiana. KogupoBanue ¢
MUHUMAaJIbHON M30bITOUHOCTHIO. [TomexoycToitunBoe kogupoBanue. Kon XemmuHra st uc-
IpaBJeHUsl 0OJHOrO 3amelienus. Cxatue naHHbix. Anroputm Jlemnena-3uBa.

4.00béM yueOHOH THCHMILIUHBI

B 3aueTHBIX B akanewm.
Bunel yue6HOI paboTh eAUHULAX yacax
O0mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,78 28
[IpakTuueckue 3ansaTus (113) 0,39 14
Jlaboparopusie 3anstus (JI3) 0,39 14
CamocrositesbHas padora (CP): 2,11 76
CaMocCTOsTeIbHOE U3YUEHUE PA3/IeTIOB TUCIUTUIMHBI 2,11 76
Buna xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (4)

AHHOTanus padoyeii mporpamMmpl JucHHILIHHBI «JKkoygorus» (b1.B./[B.9.1)

1.Ileab npenopaBaHus TUCHUILIMHBI «JKojorus» B BY3e - 03HakoMiIeHHE CTYIEHTOB C
OCHOBHBIMH TOJIOXKEHUAMU OOLIEH S5KOJIOTHMH, CTPYKTYpE M MEXaHU3Max B3auMOJCHCTBUS
OTACTBHBIX OPraHU3MOB JSKOCHUCTEM, B3aUMOCBS3M JKUBBIX OpPraHU3MOB, (hopMuUpoBaHUU
NpEICTaBIeHUs 00 OpraHu3aluy NPUPOAbI, KaK pe3yiabTare UINTEIbHBIX 3BOJIOIMOHHBIX
IIPOLIECCOB.

2. B pesyabrare m3yueHusl AMCHMILIMHBI 00y4YalouUuiicsl 1Mo nporpaMmme 0akaJjiaB-
pHaTa 0JKeH: 001aaaTh CIEAYIOUIMMHA KOMIIETEHIUSIMH: BJIaJICHUEM OCHOBHBIMH METOJaMH
3alUThl TPOU3BOACTBEHHOIO MEPCOHAa U HACEJIEHMs] OT BO3MOXKHBIX IOCIIEJCTBUI aBapHii,
katactpod, ctuxuitHeix Oenctuii (OI1K-6); criocoOHOCThIO 0OECIICUYHBAThH BBITOIHEHUE MTPABUIT
TEXHUKH O€30MaCHOCTH, MPOU3BOJCTBEHHOW CaHUTApUM, MOKAPHOM OE30MaCHOCTH M OXPaHbI
tpyna (I1K-4); BnageHueM MmJIaHUPOBAHUS 3KCIEpUMEHTa, 00pabOTKH U MpPEACTaBICHUS MOJY-
uyeHHbIX pe3yabraro (ITK-10);
3nams:  OCHOBHBIE 3aKOHOMEPHOCTH  (DYHKIMOHMpOBaHMS  OHMOCpepbl U  YeIOBEKa;
DKOJIOTMYECKHE OCHOBBI  JBOJIIOLIMY; 100anbHBIe  MPOOJIEMBl  OKpYXAroIleld  Cpesbl;
HKOJIOTMYECKHE MPUHIMIBI PAMOHAIBLHOTO HCHOJIb30BaHUS MPUPOIHBIX PECYPCOB; MPHUEMbI
BOCCTaHOBJICHUSI ~ 3arps3HEHHBIX  JKOCHUCTEM; METOABl  IPEAOTBPALLEHUS  3arps3HEHUs
OKPYKAIOIIEH Cpebl.

Ymems: omnpenensitb poib OTJAENbHBIX OMOJOTMYECKUX BUIOB B SKOCHUCTEMAX; OILIEHUBATh I10-
CJIEJICTBUSl HApYIICHUs CTAaOMIBHOCTH SKOCHCTEM; aHAJIU3UPOBATh MOCIECTBUS TEXHOTEHHOTO
BO3/ICIICTBHUS Ha BOJHBIE 3KOCUCTEMBI; AHATTM3UPOBATH MOCIEICTBUS TEXHOTEHHOTO BO3IEHCTBUSA
Ha TOYBEHHBIE HKOCHCTEMBI; OIEHUBATh IOCIEICTBUS 3arps3HEHHs] BO3AYILIHOTO OacceiiHa;
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paccUMThIBATh 3aTpaThl HA MPUPOJOOXPAHHYIO NESTEIBHOCTD, SKOJIOTHYECKUN yIiepd U 3KOJI0-
r0-3KOHOMUYECKHH dPEKT.

Brademw: nipueMamu aHaIn3a BO3ACHCTBHS TEXHOTCHHBIX (PaKTOPOB Ha OOBEKTHI OKPYKAIOIIECH
Cpezibl; METOAAMHU OLICHKH JIMarna30Ha CTa0MIIBHOCTH YKOCUCTEMbI; METO/IaMU OIIpEIeNIEHuUs JecC-
TaOMJIN3UPYIOIIEr0 BHEIIHEIO BO3JEHUCTBUS Ha OOBEKTHl OKPYXKAIOIIEH CpeJbl; METOAAaMH KO-
JIOTMYECKOro o0ecreyeHns MPOU3BOICTBA; METOJaMHU MH)KEHEPHOM 3alllUThl OKpYKaroLeH cpe-
JTBL.

3.Kpartkoe cogep:xanue 1uCUHMILIUHBI

Beeoenue.

Beenenue B kypc. @opmynupoBka neneil u 3amad Kypca. OCHOBHBIE TEPMHMHBI U IIOHATHS.
Oxonorusd Kak Hayka. Mcrtopust paszButust skonoruu. OOBEKT, MpeIMET HayKd 3KOJIOTHH.
3Ha4YEeHHE HKOJIOTUM B HAIIY JIHU.

Mooyne 1. Ocnosenvle npunyunbl OpeanU3AUUU U QYHKYUOHUPOBAHUA IKOCUCEM.

[Tonsitue 6uocdepsl. OnpeneneHue, TpaHuIlbl, dBoIonus onochepsl. Yuenue B.BepHaackoro o
Oouocdepe. DKocucrema: OmpeAesieHHe, COCTaB CTPYKTypa. Poib JKHMBBIX OpraHu3smMoB B
opraHusaiuu 1 (QyHKIMOHMPOBaHUU Ouocdepbl. PYHKIMOHUPOBAHUE SKOCHUCTEM: IEPEHOC
SHEPruM M BEUIECTBA I10 MMILEBBIM LENAM, HIPOAYKTUBHOCTb 3KOCHUCTEM, OJBOJIOLUSA U
U3MEHYUBOCTh HKOCHCTEM, CTaOWUJIBHOCTh M YCTOHYHMBOCTb HKOCHCTEM, CaMOOYMIIArOIAs
CIIOCOOHOCTDH 3KOCUCTEM. MUHEpallbHOE MUTAaHUE PACTEHUI KaK OCHOBA KPyrOBOpPOTa BEILECTBA,
a3oT(duKcanys KIyOeHbKOBBIMU OaKTEPUSMH, POJIb SHEPIeTUUECKUX MEXaHU3MOB (DOTOCHHTE3A.
OcHoBbl Teopun nonynauuid. [locienoBarenbHblil npolecc yCI0KHEHUS MOJIENIe aBTOXTOHHON
JUHAMHUKU TONYIALMNA: OoT Manbsryca 10 HEIMHEHHBIX MOJENEH C M3MEHEHUEM IapaMmerpa
CaMOMHTUOMPOBAHUS KaK (YHKIUHU YMCIEHHOCTH, OM(PYPKAIMOHHBIX MOJIEJICH ¢ 3ama3/ibIBAHNEM
U TUCKpeTHBIM BpemeHeM. [Ipencrasnenust o cooduiecte. /IuHaMuka monmynsinuil U MpOCTHIX
coOOIIeCTB C MO3MIMK TeopuHu KojieOanwil. Moxens aBTokoneOanuid. [IpencraBinenue o
dakTopax cpenpl € TNOApa3leleHHEeM MX Ha (aKTOpbhl BEIIECTBEHHO-PHEPreTHMUECKUX U
MH(POPMAITMOHHBIX OTHOIICHUH. PaBHOBECHAsI MOIETb IeHiCTBHA (haKTOPOB Ha JTFOO0H OOBEKT.
AHTpomnoreHHoe BoO3/elCTBUE Ha Ouocdepy: BO3JCHCTBHE Ha NPUPOIHBIE 3KOCHUCTEMBI,
UCTOYHUKHU 3arps3HEHUs OKPYXKAIOWEeH cpenpl, Ouonormueckue (akTopbl 3arps3HEHUS
IIPUPOIHBIX CpPEL.

3aKoHOJaTeIbHbIE M HKOJIOrO-DKOHOMUYECKHE MEXaHU3Mbl peaju3aluu TMPUPOAOOXPAHHBIX
MEPOIIPUATHHA.

Mooyns 2. I'nobanvusle Ixonozuueckue npooiemol.

OKOJIOTHYECKHE KPU3KCHI B ncTopuu 3emin. [loHsaTHE «paninoHaNbHOE TPUPOJOTIONB30BAHUE» U
«OXpaHa MpUpob». AKTyaabHbIe TPOOIEMBI SKOJIOTUH B HAILLU JIHU.

Jemorpaduueckass UCTOpUs uesloBedecTBa. POCT UMCIIEHHOCTHM HaceleHHsl 3e€MHOro Iapa.
@axTophl BIAIOIIME Ha CMEPTHOCTh U POXKIAEMOCTh U B IEJIOM Ha JAUHAMMKY YUCIEHHOCTH
moneit. OcoGeHHOCTH JleMorpaduueckoil CUTyalluM B NPOMBIIUIEHHO Pa3BUTHIX CTpaHaxX U B
pa3BHBarOIIMUXCS cTpaHax. Mozaenu pocTta YMCIEHHOCTH HaceleHUsl 3eMJIM: HENPEPBIBHBIN POCT,
CUTMOUJAJIBHBIA POCT, BBIXOJ 3a MpeAeibl M KojleOaHus, BBIXOJ 3a Mpelenbl M KOJUIaIC.
buonornueckne MexaHu3Mbl peryisiuy YMCIEHHOCTH BUIA.

Atmocdepa. OOmas xapakrepuctuka armochepsl. I[IpUYMHBI W HCTOYHUKU 3arpsi3HEHUs
arMoc(eppl. YcloBHs, ONpEAENsAONIMe YPOBEHb 3arpsA3HEHHs] BO3AYLIHOTO OaccelHa.
HebnaronpusatHele MeTEOyCIIOBHs, TeMIeparypHas UWHBepcuss H cMmor. CMor JensHoi,
JOHIOHCKUM © ¢doTroxuMudeckuil. XHUMHYECKHE pEAKIUU U NPEeBpAIICHUs] BEUIECTB B
armocdepe.

Crparocdepnsiii 030H. buocdepnrie dyHknuu crparocepHoro o3oHa. «(O30HOBAS BIPay.
MexaHnusM paspylieHuss 030HOBOTO cios. O30HOBBIM Kpu3UC W MOHpeanbCKUil JOTOBOD.
Kucnotueie ocanku. BinusiHue KUCIOTHBIX OcCalKoB Ha sKocucremy. [nbens jgecoB CeBepHOro
NOJTyIIApHsl, IKOJIOTHYECKUE U SKOHOMHYECKHE MTOCIIECTBUS.

Atmocepa u kimmar. Knumarnueckue HM3MEHEHHMs] B MPOLUIOM 3eMJd. AHaIU3 MPUYHH
U3MEHEHHUs1 KJIMMaTa: KOHIIEHTpalus NapHUKOBBIX Ta30B B arMmocdepe; KOHIEHTpALUS
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Tpornoc(epHBIX a’po30JIei; CONHEYHAsT W BYIKaHWUYECKas aKTHBHOCTbH, anepUOIUYECKUe
KoJIeOaHUs B cUCTeMe aTMoc(epa-oKeaH.

CoBpeMeHHBIE TIPOOJIEMBbI HEXBAaTKH JHEPTOHOCUTENCH M MYyTH HMX pemieHus (OMOTOILIHBO,
MCIIOJIb30BaHUE COJIHEYHOM HEPTUHU U AP.).

[Tpo6eMbl TEXHOT€HHOTO 3arpsi3HEHUS OTACIBHBIX IKOCUCTEM. DKOIOTHYECKHIE KaTaCTPOQHbI.
Mooyns 3. Beeoenue 6 ykoouomexnono2uro.

[TpoGieMbl 3arps3HEHUST OKPYKAIOIIEH Cpebl U SKOJIOTHUECKHUE TTOCIICACTBHS.

BonHble pecypchl: HCTOYHMKM 3arps3HeHHMs] U TocleAcTBHs. BoccraHoBiieHHe BOJHBIX
9KocHucTeM. MeToIbl BOCCTAHOBJICHHSI 3KOCHUCTEM O3ep M BopoxpaHwiuml. [IpemoTBpamieHue
sBTpoduKaimm, 60ppda ¢ 3ausieHneM, 6opb0a ¢ 3arpsAI3HEHHEM OPTaHMYECKUMH KCEHOOMOTHKAaMU
U TSOKEITBIMA METAIIAaMH, YCTPAHCHHUE TETIJIOBOTO 3arpsi3HEHUs, OYMCTKA BOJHBIX Cpell OT HEPTH
U He(dTEenpoAyKTOB, OT TSDKEIBIX METAUIOB W PaAUOHYKIUIOB. OYUCTKAa CTOYHBIX BOJ:
busnueckue, GU3NKO-XUMUICCKUE H OMOJIOTUIECKUE METO/IBI OYMCTKHA CTOYHBIX BOJI.

[ToyBa: MCTOYHUKM 3arpsi3HEHHS U MOCIeACTBUS. buopemenuanus mo4ys: HEOHMOIOTUYECKHE
METOABl W TEXHOJIIOTUM peMeauanud (M3BICUCHHE W 3aXOpOHEHHE, (HUKCHpOBaHHE U
cTabuiamn3anus, (dhpakMOHUPOBAHUE, TepMooOpaboTKa, JIeCTPYKTUBHAS OYHCTKA),
Ouooruyeckue (camoouuiieHue, OMOCTUMYIHPOBAHUE, OnoayrMeHTaunus,
OMOKOHIICHTPUPOBAHUE U JIOKaJIu3alus, OHOBBIIIEIaYMBaHie, 00pabOTKa KOMIIOCTUPOBAHUEM,
o0paboTka B OMOpeakTopax) U KOMOMHHPOBAHHBIC METOJbI, MCIIOIH30BAHHE OHMOIPEIIapaToB.
CpaBHeHUE METO/IOB peMeTHAIIHH.

buonornueckast OUMCTKA M J1€30/10PALIHS TA30BO3IYIITHBIX BEIOPOCOB.

[TepepaboTka opraHMYeCKUX OTXOJO0B (MUKPOOHOIOTHYECKas ITepepadoTKa OTXOJJ0B B KOPMOBBIE
IOPOIYKTHI, CHJIOCOBaHHE, KOMIIOCTHPOBaHHE, a’3poOHas cra0wim3anusi, aHa’poOHOe
cOpaxxuBaHMEe M  METaHOTeHepalus, OHOKOHBEpCHUS B  TOIUIMBO,  OHOynoOpeHus,
BEPMUKOMIIOCTUPOBAHUE).

3arparbl Ha TNPUPOAOOXPAHHYIO JEATEIBHOCTh, OSKOJOTMYECKUH ymepd U 9KOIOro-
KOHOMHUYECKHUN IPPEKT.

4.00b€M yueOHOil TUCIUIIIHHBI

B 3aueTHbBIX B akanewm.
Bunet yueGHOI paboThl eINHULIAX Yacax

O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 2,0 72
AyIMTOPHBIE 3aHSITHS: 0,22 8
Jlexmmm (Jlek) 0,11 4
[IpakTuueckue 3ansatus (113) 0,11 4
CamocrositesbHas padora (CP): 1,53 55
CaMocTosTeIbHOE N3YUEHHE PA3/IETI0B TUCIUILIUHBI 1,53 55

Bupa koHTpOJISi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

AHHOTalus padoueil mporpaMmMbl JMCHUILIMHBI «BBeeHHe B 3KOOMOTEXHOJIOTHIO»
(61.BB.9.2)

1.leas npenonaBaHusi JUCHUILUIMHBI «BBenenue B skoOuoTexHosoruto» B BY3e -
O3HAKOMJICHHE CTYIEHTOB C OCHOBHBIMHU IIOJIOKEHUSMHU OOLIEH 5SKOJIOTHH, CTPYKType U
MEXaHU3Max B3aMMOJAEWUCTBUSA OTAEIbHBIX OpPraHU3MOB HKOCHUCTEM, B3aUMOCBA3M JKUBBIX
OpraHu3MoB, (HOPMHUPOBAHWU NPEACTABICHUS OO0 OpraHu3alMd MPUPOABbI, KaK pe3ylnbTare
JUTUTETBHBIX 3BOITIOIMOHHBIX TPOIECCOB.

2. B pesyabrare M3y4eHHsl JMCHMILIMHbI 00y4YalOUMiics MO NMporpamme 0akaJjiaB-
puaTa J0JKeH: 001a/aTh CIeIYIOIIUMHA KOMIIETEHIIMSAMU: . BJIaJICHUEM OCHOBHBIMU METOJaMU
3alUThl IPOU3BOACTBEHHOIO MEPCOHAa U HACEJIEHMsI OT BO3MOXKHBIX IIOCIEACTBUM aBapuid,
katactpod, ctuxuitabix 6emctBuit (OI1K-6); crmocoOHOCThIO 00eCIeYnBaTh BHIMOJHEHHE TPABHIT
TEXHUKU O€30MaCHOCTH, MPOU3BOJCTBEHHOW CaHUTApUM, MOKAPHOM OE30MAaCHOCTH M OXPaHbI
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tpyna (I1K-4); BrageHneM NjaaHUPOBAHUS SKCHEPUMEHTA, 0OpPAOOTKU U MPEICTABICHUS IOy~
yeHHBIX pe3ynbTaToB ([TK-10);

3name:  OCHOBHBIC 3aKOHOMEPHOCTH  (DYHKIIMOHMpOBaHHS  OWMOCEepbl ©  YEIOBEKa;
JKOJIOTUYECKHUE OCHOBBI  DBOJIOIUMY; mio0anbHble  TPOOJIEMBl  OKPYXKAIOIIEH  CpEelbl;
HKOJIOTUYECKHE MPUHIMIBI PAlMOHATBLHOTO HCIOJIB30BAHUS TMPHPOIHBIX PECYpPCOB; MPUEMBI
BOCCTAHOBJICHUSI ~ 3arpsi3HEHHBIX  SKOCHUCTEM; METOAbl  MPEAOTBpALCHUS  3arps3HEHus
OKPYKAKOLIEH Cpebl.

Ymems: omnpenensite poib OTAEIbHBIX OMOJIOTMYECKUX BUIOB B SKOCHUCTEMAax; OLIEHHUBATh MO-
CJICZICTBUS HApyIICHHUs CTAOMIBHOCTH KOCHUCTEM; aHAJIM3UPOBATH MOCIEICTBHUS TEXHOTEHHOTO
BO3/ICIICTBUS HA BOJHBIE 3KOCHCTEMbI; AaHAJTU3UPOBATD MOCIIEICTBUS TEXHOITC€HHOTO BO3/ICHCTBUS
Ha TOYBEHHBIC KOCHUCTEMBI; OIECHHBATh IOCIEJCTBHUS 3arps3HEHUS BO3IYIIHOTO OacceilHa;
paccuuThIBATh 3aTPaThl HAa MPUPOJAOOXPAHHYIO NESTEIBHOCTh, SKOJOTHUYECKHUM yIIepd U 3KOJo-
r0-35KOHOMHYECKHH P PEKT.

61adems. TPUEMaMH aHAJIM3a BO3JCHCTBUS TEXHOTEHHBIX (PaKTOPOB HA OOBEKTHI OKPYXKAIOIIeH
Cpezbl; METOAAMHU OIICHKH JTHara3oHa CTA0MIIbBHOCTH YKOCUCTEMbI; METO/IaMU OTIPEIeIICHUs JeC-
TaOMJIM3UPYIOIIETO BHEIIHEr0 BO3JEUCTBUA Ha OOBEKTHl OKPYXKAIOIIEH Cpeibl; METOAAMU 3KO-
JIOTHYECKOTO 00ECTIeYeHHs MTPOU3BOJICTBA; METOJAaMH WH)KEHEPHOM 3aIlllUThl OKPY)KAIOIIEH cpe-
JTBL.

3.Kpartkoe cogepxxanue JuCHHMIIIHHBI

Beeoenue.

Beenenne B kypc. @opmynupoBka neneil u 3amad Kypca. OCHOBHbIE TEPMHMHBI M TOHSATHSL.
3HayeHHe IKOOMOTEXHOIOT MU

Mooyns 1. Ocnoenble npunyunbl Op2AHU3AUUU U QYHKUYUOHUPOEAHUA IKOCUCIEM.

[Tonsitue 6uocdepsl. Onpenenenue, TpaHULIbL, SBOIIOIUSA Onochepsl. Yuenue B.BepHaackoro o
6uocdepe. DKocucrema: OIpeAeNeHHe, COCTaB CTPYKTypa. Posib KHMBBIX OpraHu3sMOB B
opranuzaii 1 (pyHKIHMOHHUPOBaHWUU Ouocdepbl. DYHKIMOHUPOBAHUE OSKOCHUCTEM: IIEPEHOC
SHEPrMM M BELIECTBA [0 IHILEBBIM ILEMSIM, NPOAYKTUBHOCTb JKOCUCTEM, OBOJIOLMS U
M3MEHYMBOCTh JSKOCHCTEM, CTAOMJIBHOCTh U YCTOWYMBOCTH SKOCHUCTEM, CaMOOUYHIIAIOIIAS
CHOCOOHOCTh HKOCUCTEM.

3aKoHOJaTeIbHbIE M HKOJIOrO-DKOHOMUYECKHE MEXaHU3Mbl peaju3aluu TMPUPOAOOXPAHHBIX
MEPOIIPUATHHA.

Mooyns 2. I'nobanvusle IKon02uuecKue npoodaiemol.

OKOJIOTHYECKHE KPU3KCHI B ncTopuu 3emin. [loHsaTHE «paninoHaNbHOE TPUPOJOTIONB30BAHUE» U
«OXpaHa MpUPOb». AKTyalbHbIE IPOOIEMBbI SKOJIOTHH B HAILIU JIHU.

Atmocdepa. OOmas xapakrepuctuka armochepsl. I[IpUYMHBI W HCTOYHUKU 3arpsi3HEHUs
arMoc(epnl. YcIoBHs, ONpEAENSAONIMe YPOBEHb 3arpsA3HEHHs] BO3AYLIHOrO OacceliHa.
HeOnaronpusiTHele METEOYCIIOBHsI, TeMmIeparypHas UHBepcuss U cMmor. CMor JensHoi,
JOHJOHCKUI U (¢doroxumMudeckuil. XHUMHYECKHE pEAaKIUHM U NPEeBpAIICHUs] BEUIECTB B
arMocdepe.

Kucnorueie ocanku. BinusHue KUCIOTHBIX OcCalKoB Ha sKocucreMmy. [nbens jgecoB CeBepHOro
MOJTyIIApHsl, YKOJIOTHYECKUE U SKOHOMHYECKHE MTOCIIEICTBHS.

Atmocepa m kimmar. Knumarnuyeckue HM3MEHEHMs] B MPONIIOM 3eMiId. AHajau3 NPUYUH
U3MEHEHUsl KJIMMaTa: KOHIIEHTpalus NapHUKOBBIX Ta30B B arMmocdepe; KOHIEHTpALUs
TporochepHbIX a3po30Jeil; CoNHEeYHass U BYyJIKaHUYECKas aKTHBHOCTb; alepUoOInYecKue
Kojie0aHMsl B cUCTeMe aTMoc(epa-oKkeaH.

CoBpemeHHblE TPOOJIEMBbl HEXBAaTKM JHEPrOHOCUTENEM M MyTH MX pelieHus (OHOTOIUIMBO,
MCIIOJIb30BaHUE COJIHEYHOM HEPTHUHU U Ap.).

[TpoGsieMbl TEXHOT'€HHOTO 3arpsi3HEHUS OTAENbHBIX IKOCUCTEM. DKOJIOTHUECKHE KaTacTPOQBbI.
Mooyne 3. Beeoenue 6 3IkoOu0Omexnonocuo.

[TpoGieMbl 3arpsi3HEHUsT OKPYKaIOLIEH Cpeibl U SKOJIOTUYECKUE MOCIIEACTBHS.

Boxsble pecypchl: MCTOYHUKM 3arps3HEHMs M IOCIEACTBUS. BoccTaHOBIEHHE BOJHBIX
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HKOCUCTEM. MeToAbl BOCCTAHOBJIEHHUS SKOCHUCTEM o03ep M Bojpoxpanwiuil. IIpemorBparnenue
sBTpoduKamu, 60pbda ¢ 3ausieHneM, 6opb0a ¢ 3arpsSI3HEHHEM OPTAaHMYECKUMH KCEHOOUOTHKAMU
U TSOKEIIBIMHA METaJJIaMH, YCTPAHEHHUE TEIJIOBOTO 3arpsi3HEHUS], OYMCTKA BOJHBIX Cpell OT HEDTH
U HEPTENPOAYKTOB, OT TSDKEIBIX METAJUIOB W PaAHOHYKIHA0B. OUYUCTKA CTOYHBIX BOJ:
dusnueckue, GU3NKO-XUMUICCKUE H OMOJIOTUICCKUE METO/IBI OYMCTKHA CTOYHBIX BOJI.

[TouBa: MCTOYHWKHM 3arps3HEHUsT W TOCIEICTBHUS. buopemenuanus m1oYB: HEOMOJIOTHYECKUE
METO/l M TEXHOJOTMM peMeAuauud (U3BICUEHHUE U 3aXOpPOHEHHE, (UKCHPOBAHUE U
cTabuim3anus, (dbpakMOHUPOBAHUE, TepMooOpaboTKa, JIeCTPYKTUBHAS OYHCTKA),
OuoI0ruYecKue (camoouuiieHue, OMOCTUMYIMPOBAHUE, OnoayrmMeHTanus,
OMOKOHIICHTPHPOBAHUE W JIOKAJIW3alusi, OWOBBIIIEIaYnBaHle, 00pab0oTKa KOMITOCTHPOBAHHEM,
o0paboTka B OMOpeakTopax) U KOMOMHHMPOBAHHBIE METOJbI, MCIIOIH30BAHHE OHMOIPEIapaToB.
CpaBHEHHE METOJIOB PEMEIHAIUH.

Buonoruueckast o4ncTKa M 1€300paLKs Ta30BO3IYITHBIX BEIOPOCOB.

[TepepaboTka OpraHU4YEeCKUX OTXOJ0B (MUKPOOHOIOTHYECKas ITepepadoTKa OTXOIOB B KOPMOBBIE
IOPOIYKTHI, CHJIOCOBaHHE, KOMIIOCTHMPOBAaHHE, a’3poOHas cra0wim3anus, aHa’poOHOe
cOpakxMBaHHWE W  METaHOTCHepalus, OWOKOHBEpPCHS B  TOIUIMBO,  OWOYyIOOpeHHS,
BEPMUKOMIIOCTUPOBAHUE).

3arpaThl Ha TPUPOJOOXPAHHYIO JCATEIBHOCTh, OSKOJOTHUCCKHUH yImiepd U DKOJIOro-
HYKOHOMHUYECKHUN IPPEKT.

4.00b€éM yueOHOH THCHMILIUHBI

B 3aueTHBIX B akanewm.
Bunel yue6HOI paboTh eAUHULAX Yacax

O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,22 8
Jlexumn (Jlek) 0,11 4
[Tpaktuueckue 3ansatus (I113) 0,11 4
CamocrositesnbHas padora (CP): 1,53 55
CaMocCTOsTeIbHOE U3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 1,53 55

Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

4.4.4. IlpakTuKu
AHHOTanusA pado4yel NPOrpaMMbl IUCHHUIIMHBI «Y4eOHAs MPAKTHKA»
(b2.Y1)

1.Ieabr0 yueOHOM MPAKTUKU SBISIETCSA: 3aKpeIieHHe yriyOJieHHe TeOpeTHUECKON Moj-
TOTOBKH; MpHOOpeTeHne 00y4yarouMMcs MPaKTUYECKUX HaBBIKOB U KOMIETEHIIMI; puobdperte-
HUe 00y4arolMMCs ONbITa CAMOCTOSITENIbHON MPO(heCcCHOHANIBHOM AeITeNbHOCTH; O0y4YeHHEe Ha-
BbIKaM pabOThI CO CNELUATBHOM JIUTEpaTypolt U APYroil HaydHO-TeXHUYECKON MHpopMaiuen o
JOCTHKEHUSIX OTEUECTBEHHOM M 3apyOeKHOM HayKHW M TEXHMKH B COOTBETCTBYIOILIEH 00J1acTH
3HaHUH; 00y4YeHHEe HaBBbIKAM MPOBEICHUS HAYUYHBIX MCCIIEOBAHUI U BBIIOJIHEHUS TEXHUUECKUX
pa3paboTok; o0y4deHue HaBbIKam cOopa, o0pabOTKH, aHajdW3a M CHUCTEeMaTH3allud HAy4YHO-
TEXHUYECKOH MH(popMalMy 1o TeMme (3a/1aHul0); 0OydeHUe HaBbIKaM MPOBEACHUS CTEHIOBBIX U
IIPOMBIIIJIEHHBIX UCIBITAHUN OIBITHBIX 00pa3LoB (MapTHil) IPOEKTUPYEMBIX U3JENNi; 00yde-
HUE HaBbIKaM COCTABJIEHUS OTUETA 110 TEME, pa3zAeily, 3aJaHUI0, ITaILy.

2. B pe3yabTaTre u3y4eHusi AUCHUILINHBI 00y4YalOUIMiicsl M0 MporpaMmMe GaxkjiaBpua-
Ta J0JIKeH: o0nanath cineayromuMu npodeccuonanbHbiMu (I1K) komneTeHIusIME . CIOCOOHO-
CTBIO OCYIIECTBIISITh TEXHOJIOTMUECKUN MPOIIECC B COOTBETCTBUU C PErVIAMEHTOM M HCIOJIB30-
BaTh TEXHUYECKUE CPEJICTBA JJISl U3MEPEHUsI OCHOBHBIX MAapaMeTpOB OMOTEXHOJIOTHUECKUX MpO-
1IECCOB, CBOMCTB ChIpbs U mpoaykimu (ITK-1); crmocoOHOCTRIO K peanu3aii U yIpaBICHUIO
6uotexHonornyeckumu mpoueccamu (I1K-2); roToBHOCTBIO OLEHMBATH TEXHHUYECKHE CPE/ICTBA
Y TEXHOJIOTHH C y4€TOM dKoJorndeckux nocienctsuilt ux npumerenus (I1K-3); cnoco6HOCTBIO
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oOecrieynBaTh BBHINOJIHEHUE IMPABHI TEXHUKH O€30MacHOCTH, MPOM3BOJICTBEHHON CaHUTApHH,
no>kapHo# 6e3onacHocTH u oxpanbl Tpyaa (I1K-4); cmocoOHOCTRIO paboTath ¢ HAay4YHO-
TEXHUYECKON WHpOpMaIUeH, UCIOIb30BaTh OTEYSCTBEHHBIN U 3apyOeKHBIH OMBIT B mpodec-
cuoHanbHOM nestenbHocT ([1K-8); BiameHreM OCHOBHBIMH METO/JaMU U NMPHEMaMH MPOBEIe-
HUS DKCIIEPUMEHTATBHBIX HCCICIOBAHUN B CBOCH MPO(decCHOHATBLHOW 00J1acTH; CIIOCOOHOCTHIO
NIPOBOJIUTH CTaHIAPTHBIC U CEPTUDUKAIMOHHBIC UCIIBITAHHS CHIPhSI, TOTOBOW MPOIYKIIUU U TEX-
Hosornueckux mpoueccoB (I1K-9); BiajgeHuem muaHuUpoOBaHUS DKCIIEPUMEHTA, OOPaOOTKU H
npecTaBiIeHus morydeHHbIX pe3yabTatoB ([1K-10); roToBHOCTHIO UCTIONB30BaTh COBPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJIOTUU B CBOEH MPO(ECCHOHATBHON 00JIacTH, B TOM 4uciie 0a3bl AaH-
HBIX U IAKEeThl MPUKIaaHbIX mporpamm (ITK-11);
3unamu: ipueMsl pabOTHI CO CIIEUATBHON JTUTEPATypOl U IPYTroil HAyYHO-TEXHUUYECKON HH(POP-
Maren, BAKHEHIITNE JOCTHKEHHSI OTCUSCTBEHHOW M 3apyOC)KHOW HAYKH M TEXHUKU B COOTBET-
CTBYIOIIICH 00JIaCTH 3HAHHIA,
Ymemn: cOopa, 00pabOTKH, aHAIM3a ¥ CUCTEMAaTH3AIlMA HAYYHO-TEXHUYECKOW HMH(OpMaIuu mo
TeMe (3a/1aHUI0); MPOBEACHUS HAYYHBIX HCCIEIOBAaHUNA M BBIMOJHEHHUS TEXHHUYECKUX pazpalo-
TOK;
Brademwb: HaBBIKAMHU TIPOBENICHHS CTEHIOBBIX M MPOMBIIIICHHBIX UCTIBITAHUN OMBITHBIX 00pa3-
110B (MapTUil) MPOESKTUPYEMBIX U3JICJINI; HaBbIKaM COCTABJICHHS OTYETA 110 TEME, pa3Jieny, 3a1a-
HUIO, JTAIly.
3.Kparkoe cogepxanue TuCHUITAHBI

Metoapl paboThl C HAYYHO-TEXHHUYECKON JTUTEPATypOid C IebI0 cOopa HH(pOpMAaIUH 10 Te-
Me ucciienoBanus. PaboTa ¢ COBpeMEHHBIMH TIOMCKOBBIMU MHTEpHET-pecypcaMu Mo TeMe HC-
cienoBanus. [laTeHTHBIN moMCK. MeTOIbl UCCIIEAOBAHUS M MPOBEACHUS DKCIIEPUMEHTAIBHBIX
paboT B COOTBETCTBHH C BBINOJHSAEMBIMH 3aJauaMH HCCIeoBaHus. MeTobl aHalu3a U oopa-
OOTKHM IKCTIEPUMEHTAIBHBIX JaHHBIX. OCHOBBI MOACITHPOBAHUS W3YYaeMbIX IPOILIECCOB U SIBJIE-
Huil. UTHQOpMaIMOHHBIE TEXHOJIOTUU B HAYYHBIX HccienoBaHusX. [lopsaaok opopmieHus Hayd-
HO-TEXHUYECKOW JOKYMEHTAIUH.

4.00beM yueOHOH TUCHUILIUHBI

. O0BeM
Bunpsl yaeOHOM paboThI
B 3au. emunawmiax B akaz. gacax

OO01mAas TPYI0eMKOCTh THCIUTIIUHBI 3,0 108
CamocrositenbHas padora (CP) 3,0 108
CamocTosiTeTbHOE TTOTyYeHHE U OCBOCHHE 3HAHU, 289 104
YMEHHI U HAaBBIKOB B COOTBETCTBHH C IPOrPaMMOi ’

Bua uTOroBOoro KOHTpoJIsi: 3a4eT ¢ OLEHKOM 0,11 4

AHHOTanus padoueii nporpaMmel AucUUILIMHBI «[Ipou3BOACTBEHHAS MPAKTHKA)

(b2.11.1)

1. le1aMu NPOM3BOACTBEHHONH NPAKTHKM SBISIOTCS: 3aKpeIUIeHue yriyoJeHHue Teo-
peTHYECKON MOArOTOBKM O0Yy4YaroIierocs; npuoOpeTeHrne o0ydyarouuMcsl MPaKTUYECKUX HaBbl-
KOB U KOMIIETEHLIMH; MpHOOpeTeHrne 00yUJaroMMCs OIbITa CAMOCTOATENbHOM podeccroHab-
HOM JIESTEIIBHOCTH.

2. B pesyabTare H3y4eHUusi JUCHUILINHBI 00y4AIOUIMICH MO0 MPOorpaMmmMe 0axkJiaBpHa-
Ta J0JIKeH: 00nanarh cienyromumu npodeccuonanbubivu (I1K) komnereHnusMu: cnocoOHo-
CTBIO OCYILIECTBIISITh TEXHOJIOTMUECKUN IPOILIECC B COOTBETCTBUU C PEIVIAMEHTOM U HCIIOJIB30-
BaTh TEXHUYECKHE CPEJCTBA /ISl U3MEPEHHS] OCHOBHBIX MapaMeTpoB OMOTEXHOJIOTUYECKUX MPO-
11eccoB, CBOMCTB chIpbst M mpoxykuuu (I1K-1); cnocoOHOCTBIO K peanu3aliy ¥ ynpaBICHHUIO
o6uorexHonornueckumu mnpoueccamu (IIK-2); roToBHOCTHIO OLIEHHMBATh TEXHUYECKUE CPEICTBA
¥ TEXHOJIOTHHU C YYETOM IKOJIorHuecKux nocneactsuil ux npuMmenenus (I1K-3); cnocoOHOCTBIO
o0OecrieunBaTh BBIIIOJHEHUE MPAaBUI TEXHUKU OE30MACHOCTH, MPOWU3BOJCTBEHHOW CaHUTAapuH,
noxxapHoii 6e3onacHocTy u oxpansl Tpyna (I1IK-4); cnocoOHocThiO paboTarh C  HaydHO-
TEXHUYECKON MH(OpMaIMen, UCIOoIb30BaTh OTEUECTBEHHBIH MU 3apyO0eXHBINM OmMBIT B Tpodec-
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cuoHanbHOU AestenbHocTH (IIK-8); BiameHnemM OCHOBHBIMH METOAAMH U MPUEMaMU MpPOBEJIE-
HUS SKCTIEPUMEHTAIBHBIX MCCIICIOBAHUNA B CBOEH MpodeCcCHOHATBHOM 001acTH; CIIOCOOHOCTHIO
NPOBOJUTH CTaHJAPTHBIE U CEPTU(DUKAMOHHBIC UCIIBITAHUS CBHIPhS, TOTOBOW MPOIYKIIUU U TEX-
Hostornueckux mporeccoB (I1K-9); BiajgeHueMm MIaHUPOBAHUS SKCIIEPUMEHTA, OOpPaOOTKU |
npeJcTaBieHus oaydeHHbIX pe3yibTaToB (IIK-10); roToBHOCTBIO MCIIONB30BaTh COBPEMEHHbBIE
nH(OpPMallMOHHBIE TEXHOJIOTHH B CBOEH MpodeccuoHaNbHON 00JacTH, B TOM 4Hclie 0a3bl JaH-
HBIX U MAKeThI MpUKIaaHbIX nporpamm (11K-11);

3nams: MeTOBI NACHTU(UKALUS U aHAIKM3a MTPOAYKTOB OMOCHHTE3a U OMOoTpaHchopMaliu, Mo-
Jy4EeHHE HOBBIX IITAMMOB-TIPOIYLIEHTOB OMOJIOTHYECKUX MPENapaToB; CO3aHUS KOMITO3UIHOH-
HBIX (OPM M ONTHUMAJIBHBIX CIIOCOOOB MpPUMEHEHHUs! OUOMpenapaToB; 3Talbl IPOBEICHUS BaJlH-
JAIM1 TEXHOJOTUYECKUX IIPOLECCOB U AHAIUTUYECKUX METOIUK;

Ymemuw: pazpabaTeiBaTh TEOPETUYECKUE MOJIEIH, MTO3BOJISIIOIINE TPOTHO3UPOBATh XapaKkTep U3-
MEHEHHS CBOICTB CHIpbs B IIpoIlecce ero OMoTpancopMalr 1 MojryyaTb MpOIyKIHIO C 3aaH-
HBIMH KA4e€CTBEHHBIMH XapaKTEPUCTUKAMU; MPOBOJIUTH HSKCIEPUMEHTAIbHBIC HCCIIECTOBAHUS
OMoNIOTNYeCcKON U (PU3UKO-XUMUYECKON KHHETUKU Ha BCEX CTAIUSAX TEXHOJIOTUYECKOTO MpOoIlec-
ca M UX MaTeMaTUYeCKOe OIUCAHMUE;

Bradems: TeopeTnyecKMMH 3HAHUSAMH TI0 OMOXUMHUH, TEOPETHUECKUMHI OCHOBaMH OMOTEXHOIIO-
UM 3HaThb KOHCTPYKTHUBHBIE OCOOGHHOCTHU U METOBl pacyeTa OCHOBHOTO 00OpYIOBaHUS XUMHU-
YECKOW M OMOTEXHOJIOTHYECKON TPOMBIIIUICHHOCTH.

3.Kpartkoe conep:kanue JTHCHUITHHBI

CBeneHus M0 UCTOPUU NPEAIPUITHSI. XapaKTEPUCTHKA U HA3HAYCHUE MOJIydaeMON MPOaYKLHUU.
XapakTepucTUKa ChIpbsi U MaTepuajoB. AnmapaTypHas U TeXHoJoruueckas cxema. Omucanue
TEXHOJIOTM4ecKoro mnporecca. Hopmel TeXHOIOrHUecKkoro pexuma. MeToapl KOHTpOJIs IIPOou3-
BojicTBa. KOHTpONb KauecTBa KOHEUHOTO MPOAYKTA. TeXHUKO-3KOHOMHYECKHE MOKa3aTeln Mpo-
u3BoJCTBA. [lepcrieKTUBbI pa3BUTHS TPOU3BOJICTBA.

4.00beM yueOHOH THCHUILIUHBI

o B 3auernpix | B akamem.
Bun yuebnoit paboTbl
€IMHHUIL. qacax

OO0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 6 216
KonTakTHas padora: - -

[Tocemenne npeANpUATHI IO TPOU3BOJCTBY OHOTEX- 10 36
HOJIOTHYECKON NPOLYKIIUHU ’

PaboTa Ha npeAnpuUsITHN 10 HHAUBUIYaILHOMY 3a-

PEATP AR Y 4,39 158

aHUTO

[ToaroToBka u caava oT4yeTa 1Mo MpakTUKeE 0,5 18
Bua uTOroBOro KOHTpOJIA: 3a4eT ¢ OLEHKOM 0,11 4

AHHOTanus padoyeil nporpaMmsl AucuuIIMHBI «[IpeaIun/IOMHasi NPAKTHKA)
(b2.112)
1.lenaMu HAYYHO-UCCIIEOBATENLCKON MPAKTUKU SBISIOTCSA: IOBBIIIEHUE IPAKTHKO-
OpPUEHTPUPOBAHHOM TMOJATOTOBKU OOYYAIOLIUXCS; 3aKpeIIeHHe U YriyOleHue TeopeTHYecKoin
MOTOTOBKH OO YJarOIIINXCS.
2. B pesyabTare H3y4eHUs1 JMCHUILIMHBI 00y4alOLIUICA 10 NporpaMmMe dakjaaBpua-
Ta JA0JLKeH: 00naaath cienytomumu npodeccuonanbubiMu (1K) komnereHnusMu:  cnocoOHo-
CTBIO OCYLIECTBIISITh TEXHOJIOTMUECKUN IPOILIECC B COOTBETCTBUU C PErVIAMEHTOM M HCIIOJIB30-
BaTh TEXHUYECKHE CPEJCTBA /ISl U3MEPEHHS] OCHOBHBIX MapaMeTpPOB OMOTEXHOJIOTHUECKUX MPO-
11eccoB, CBOMCTB ChIpbst M mponykuuu (I1K-1); cnocoOHOCTBIO K peanu3aliy M ynpaBICHHUIO
6uorexnonornueckumu npoueccamu (I1K-2); roToBHOCTHIO OLIEHHMBATh TEXHUYECKUE CPEICTBA
¥ TEXHOJIOTMHU C YYETOM IKOJIoTHUecKuX nocneactsuil ux npumenenus (I1K-3); cnocoOHOCTBIO

138



o0OecrieunBaTh BBITIOJHEHUE TPABUI TEXHUKU OE30MACHOCTH, MPOHW3BOJICTBEHHOW CaHUTAPHH,
no>kapHo# 6e3onacHocTH u oxpanbl Tpyaa (I1K-4); cmocoOHOCTRIO paboTath ¢ HAay4YHO-
TEXHUYECKON WHpOpMaIUeH, UCIOIb30BaTh OTEYSCTBEHHBIN U 3apyOeKHBIH OMBIT B mpodec-
cuoHanpHOM aesrenbHocTH (I1K-8); BrnajgeHneM OCHOBHBIMHM METOJAMU U MpUEMaMHU MpPOBEe-
HUS 9KCIIEPUMEHTAIBHBIX UCCIIEAOBAaHMI B CBOCH MPOQecCHOHANBHON 00JacTH; CIIOCOOHOCTHIO
MPOBOAMTH CTaHJIAPTHHIE U CEPTU(PUKALMOHHBIE UCIIBITAHUS CBIPbs, TOTOBOW MPOAYKLUU U TeX-
Hosornueckux mpoueccoB (I1K-9); BiajgeHuem muaHuUpoOBaHUS DKCIIEPUMEHTA, OOPaOOTKU H
npecTaBieHus noaydeHHbIX pe3yiabTaToB (IIK-10); roToBHOCTBIO HCIIONB30BaTh COBPEMEHHbBIE
UH(POPMALIMOHHBIE TEXHOJIOTUU B CBOEH MPO(ECCHOHATBHON 00JIacTH, B TOM 4uciie 0a3bl AaH-
HBIX U IAKEeThl MPUKIaaHbIX mporpamm (ITK-11);
3namy: OMOXUMHIO U (PU3HOJIOTHUIO MHKPOOPTaHM3MOB M APYTHUX OHUOJIOTHYECKUX OOBEKTOB;
MPUKIATHYIO MOJICKYJISIPHYIO OMOJIOTHIO, TEHETHYECKYI0 U KJIETOUYHYI0 HH)KEHEPHIO; OCHOBBI
KOHCTPYHPOBAHUSI HOBBIX IITAMMOB-TIPOIYIICHTOB OHMOJIOTMYECKH aKTHBHBIX BEHIECTB; - HAy4-
HbIE OCHOBBI HOBEUIINX OMOTEXHOJOTUHN, OCHOBAaHHBIX Ha MPUMEHEHUHU MOIMYIIALNA MUKPOOHBIX,
JKUBOTHBIX U PACTUTENBHBIX KJIETOK, MOJYYEHHBIX CEICKIMOHHBIMU U T€HETUUYECKUMHU METO/1a-
MU; CTpOeHHE U (PYHKIUU OCHOBHBIX KJIACCOB OMOJOTMYECKH aKTUBHBIX COEIMHEHUHN; TEXHOIO-
MM BOKHEHIINX OEJIKOB; OCHOBBI CHHTE3a OCHOBHBIX KJIACCOB OMOJIOTMYECKH AKTUBHBIX Be-
HIECTB U UX (PU3UKO-XMMHUYECKHE XapaKTEPUCTUKH, 3aKOHOMEPHOCTU Pa3BUTHS U (YHKIIMOHU-
POBaHMS TOMYJISIUNA MUKPOOHBIX, )KUBOTHBIX M PACTHTEIHHBIX KIETOK; TCOPCTHUECKHUE OCHOBBI
peIIeHus SKOJIOTUYECKUX MPOOIeM ¢ MO3UIMI COBPEMEHHOM OMOTEXHOJIOTUH; MPUHIUIIBI KOH-
CTPYMpPOBaHUsI OMOJIOTMYECKH AaKTHBHBIX BEIIECTB C 33JaHHBIMU CBONCTBAMH; TEOPETUUYECKUE
OCHOBBI CO3/IaHUs TMPOU3BOJICTBEHHBIX MPOILECCOB MOIYYEHHUS OHOJIOTMYECKH aKTHUBHBIX Be-
IIECTB;
Ymemus: onpenenats KUHETUYECKUE M TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH IMPOIIECCOB POCTa
MUKPOOHBIX, )KUBOTHBIX M PACTUTEIILHBIX KJIIETOK; MPOBOJUTH CHHTE3, (DU3HKO-XUMUICCKOE HC-
CleloBaHHME U aHajdu3 OWOJIOTMYECKH AaKTUBHBIX BEILECTB; OCYIIECTBIISITh XHUMHUKO-
TEXHUYECKUM, OMOXUMUYECKUN U MUKPOOHOJIOTUUECKUI KOHTPOJIb OMOTEXHOJIOTUYECKOTO TIPO-
1ecca; IMJIaHUPOBATh U MPOBOJUTH HAYYHBIE UCCIICIOBAHUS;
Braoemyw: meTonamu cenekuuy, Moau(UKaLMU U KOHCTPYHUPOBAHUS KUBBIX CUCTEM U UX KOM-
MOHEHTOB KaK 00BEKTOB JIEATEIHHOCTH OMOTEXHOJIOTUH; METOAaMH OMOCHUHTE3a, BBIICICHUS U
UIeHTU(UKAIIMY U aHAJIM3a MPOJAYKTOB OMOCHHTE3a U OnoTpaHchopMaIuy; IprueMaMu U METO-
namu 0e30macHoi paboThl ¢ COeTUHEHUSAMH, 001a1aloIUMU (PU3NOTOTHYECKON aKTUBHOCTHIO U
KYJIbTYpaMH OMOJIOTUYECKUX areHTOB.
Kpatkoe cogepikaHue AU CHUILIMHBI

Bb160p TeMbl HayyHO-HCCIE10BAaTENIbCKONW pabOThl. AHAIN3 UMEIOIIUXCS JaHHBIX T10 pe-
3yJlbTaTaM TEOPETUUECKOTO U HKCIIEPUMEHTAIBLHOTO UCCIEeIOBAaHUS B PaMKaX MOCTABIEHHBIX IS
OTJIENbHBIX ATANoB 0Oy4EHHUs 3aJa4 10 TEME BBITYCKHOW KBalM(UKAIIMOHHOW paboThl. Boinoi-
HEHUE DKCIEPUMEHTAIBHON YacTH BHIMTYCKHON KBaTM(DUKAIIMOHHOW paboThl. YdacTe B Hay4HO-
MCCIIeI0BaTENbCKOM paboTe kadeaps! (paboTa HAyYHO-METOMUYECKIX CEMUHAPOB Kadeapsl, Ha-
YUHO-TIPAKTUYECKUE KOH(PEPEHIIMH YHUBEPCUTETA, MEKPErHOHAIbHBIE U MEKIyHAPOIHBIE KOH-
depennun). [locemenne KOHCYNbTAIIMH HAYYHOTO PYKOBOJUTENS MO TEME HAYYHOTO HCCIIENIO-
Banus. [logroroska u npexncrasnenus oruera o HUP.
4.00beM yueOHOH THCHUIIUHBI

B 3aueTHEBIX B akanem.

Busr yueOHOM paboThI
Y™ p €IUHULIAX gacax

OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IIaHY 9 324

Bupa koHTpOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«ocynapcrBeHHas uroropasi arrecrauus» (b.3)
1.Ileap rocyaapcTBeHHOil HMTOroBOii aTrecTallMu — OOBEKTHBHAS OIICHKA YPOBHS
c(hOpMUPOBAHHOCTH OOMIEKYJIbTYPHBIX, OOMIETPO(PECCHOHATBHBIX U MPOGECCHOHATHHBIX KOM-
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NETEHIUI BBIMTYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIIOJIHEHUIO NMPO(ECCHOHATBHBIX 3a-
Jad.

2.B pe3yjbTare M3ydeHUsl TUCHMILIMHBI 00y4aloluiicss J0/KeH 00,1a1aTh crnocoo-
HOCTBIO HCIIOJIb30BaTh OCHOBBI (PHIIOCOMCKUX 3HAHUN JUIsl (POPMHUPOBAHUS MUPOBO33PEHUYECKOM
nosuiuu (OK-1); aHanu3upoBaTh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH MCTOPUYECKOTO Pa3BU-
TUs oOuiecTBa i (popmMupoBanus rpaxaaHckoi nozunuu (OK-2); ucnosnb30BaTh OCHOBBI 3KO-
HOMUYECKHX 3HAaHUU B pa3nuuHbIX cdepax aesrenbHocTH (OK-3); mcnonap3oBaTh OCHOBHI Ipa-
BOBBIX 3HaHUH B pa3nuuHbIX chepax gesrenbHocT (OK-4); K KOMMYHUKAllMU B YCTHOW U ITUCh-
MEHHOH (OopMax Ha PyCCKOM M MHOCTPAHHOM SI3BIKAX JJISl PEIICHUS 3a/1a4 MEXIUYHOCTHOTO U
MEXKyJnbTypHOro B3aumojeictBus (OK-5); pabotare B KOMaHze, TOJEPAaHTHO BOCHPUHHMMAs
conmanbHbie U KynbTypHBIE pazmuuus (OK-6); k camoopranu3anuu u camoobpaszoBanuio (OK-
7); UCIIOJIB30BaTh METOJbI U CPEACTBA (PU3NUYECKON KYJIBTYpBhI AJIsl 0OECIeUeHHs MOJHOLEHHON
conuansHOU M mpodeccuonanpHoi aesrenbHocTH (OK-8); TOTOBHOCTHIO TIOJIB30BATHCS OCHOB-
HBIMU METOJIaMHU 3allUThl IPOU3BOICTBEHHOI'O NIEPCOHAIA U HACETIEHUS OT BO3MOXHBIX IOCIIEI-
CTBUH aBapuii, karactpod, cruxuitHbix OexctBuii (OK-9);  aHanM3upoBaTh COLMAIBHO-
3HA4YMMble TPOOIEMbI U MPOLECCH], TOTOBHOCTHIO K OTBETCTBEHHOMY YYacTHIO B IOJIMTUYECKON
xu3Hu (OK-10); paborats ¢ nHpOopMarmei B ra00ambHbIX KOMIbIOTEpHBIX ceTsax (OK-11); mo-
HUMaHHUEM POJIM OXpaHbl OKpPY’KaIOIIEeH cpellbl M PalMOHAIBHOIO MPUPOIONOIb30BaHUS U JUIS
pa3zButus U coxpaHeHus uusuiamzanuu (OK-12); BrageTs ogHUM M3 MHOCTPAHHBIX S3BIKOB Ha
ypoBHe npodeccuonanbHoro obmenus (OK-13); Braaers cpelcTBaMH CaMOCTOSITEILHOIO, Me-
TOJWYECKH IPABWJIBHOTO HCIIOJIB30BAHUSI METOJOB (PU3UYECKOTO BOCIUTAHUS M YKPEIUICHUs
3JI0POBbs, TOTOB K JOCTH)KEHHIO JIOJUKHOTO YPOBHS (PM3MUECKOM MOJIrOTOBIEHHOCTH Jisi o0ec-
MIEYCHUS TTOJTHOIEHHONW COIMAIbHON U mipodeccruonanbHol nestenbHocTH (OK-14); ocymiecTs-
JATh MOUCK, XpaHEeHUe, 00paboTKy M aHaiIu3 MH(GOPMAIMM U3 PA3IMYHBIX UCTOYHUKOB M 0a3
JAaHHBIX, NPEACTABIATh €€ B TpeOyeMoM ¢opMaTe C UCIOJIb30BaHUEM HH(POPMALIMOHHBIX, KOM-
IbIOTEpHBIX M ceTeBbIX TexHojorui (OIIK-1); cnocoGHOCTBIO M TOTOBHOCTBIO HCHOJIB30BAThH
OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCHUIUIMH B MPO(ECCHOHAIBLHOW esTEIHHOCTH,
OPUMEHATh METO/bl MATEMAaTUUECKOr0 aHalu3a U MOAEIUPOBaHUS, TEOPETUUECKOIO U IKCIEpH-
MeHTaIbHOTO HccaenoBanus (OI1K-2); ncnonb30BaTh 3HAHUS O COBPEMEHHOUN (pU3MYeCKO Kap-
TUHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUH BEILECTBA JUIsl MIOHU-
MaHUs OKpyXkaromiero mupa u sisinenuid npupoast (OIIK-3); monumaTs 3HaueHHs] ”HPOPMaIUHU B
Pa3sBUTHU COBPEMEHHOI0 MH(OPMAIIMOHHOIO OOIECTBa, CO3HAHWEM ONAcCHOCTU U Yrpo3bl, BO3-
HUKAIOUIEH B 9TOM MPOIECCE, CITIOCOOHOCTRIO COOJII0IaTh OCHOBHBIE TpeOOBaHMs WH(OpMAIIH-
OHHO#1 6€30IMaCHOCTH, B TOM YKCIIE 3alUThI rocyaapcTBeHHoi TaiiHbl (OITK-4); BiageHuem oc-
HOBHBIMU METO/IaMH, CIIOCOOaMH U CPEJICTBaMU MOITY4YEHUsI, XpaHEHUs], TepepaboTku nHpopMa-
I[MY, HABBIKAMH PabOThI C KOMIBIOTEPOM KaK CpeaCcTBOM ympasieHus uHpopmanuei (OITK-5);
BJIa/ICHHEM OCHOBHBIMH METOJAMHU 3aIIMTHI MPOU3BOJICTBEHHOIO0 NEpCOHalla U HaceleHHUs OT
BO3MOXHBIX TOCIEICTBUIA aBapuid, katacTpod, ctuxuitHbix 6enctuil (OIIK-6); ocymecTBasITh
TEXHOJIOTMYECKHH MPOIIECC B COOTBETCTBUU C PETIIAMEHTOM U MCIOJIb30BaTh TEXHUUECKUE CPe-
CTBa JUI U3MEPEHUsI OCHOBHBIX MapaMeTPOB OMOTEXHOJIOTHYECKUX MPOLIECCOB, CBOMCTB ChIPbS U
nponykuuu (I1K-1); k peanu3zanuu u ynpapieHH0 OnorexHoiaorndeckumu nporeccamu (I1K-2);
TOTOBHOCTBIO OIICHMBATh TEXHUYECKUE CPEACTBA U TEXHOJOTHMHU C YYETOM 3KOJOTMYECKUX IIO-
cnenctuit ux npumenenus (I1K-3); crmocoOHOCTRIO 0OecTieunBaTh BHITIOJHEHUE TIPABUIT TEXHU-
K1 0€30MacHOCTH, MPOU3BOACTBEHHONW CAaHUTApUH, MOKAPHOM 0OE30MacHOCTH W OXpaHbl TpyJa

(ITK-4); cnocobHOCTBIO paboTaTh C HAYYHO-TEXHUYECKOM MH(OpMAIMel, NCI0Ib30BaTh
OTEYECTBEHHBIH M 3apyOeXKHBII ONBIT B podeccronanbHoi nesrensHoct (I1K-8); BraneHnem
OCHOBHBIMHM METOJaMH U MpPHEMaMHU MPOBEIECHUS SKCIIEPUMEHTAIBHBIX UCCIEI0OBaHUI B CBOEH
npodecCHOHATBHON 00J1IaCTH; COCOOHOCTHIO MPOBOJUTH CTaHIAPTHBIE M CEePTU(UKAIMOHHBIC
UCTIBITAHKS CHIPhS, TOTOBOM MPOAYKIMU U TexHojormdeckux npouecco (I1K-9); BnameHuem
IUTAHUPOBAHMSI dKCIIEPUMEHTa, 00paOOTKM M TMpe/CTaBlIeHUs] MOTy4eHHBIX pe3ynbraToB (ITK-
10); roTOBHOCTHIO MCIOJIb30BaTh COBpPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIIOTUU B CBOEH MpO-
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(deccnonanbHON 001acTH, B TOM 4Hcie 0a3bl JaHHBIX M MakeTbl MpuKiIagHbix mporpamm (ITK-
11);

3Hnamb. COBpEMEHHBIE Hay4HbIE JOCTI)KEHHUS M MEPCIEKTUBHBIC HAINpaBieHHsI padoT B 00JIacTH
OMOTEXHOJIOTMH, CTAaTUCTUYECKHE METOJbl 0OpabOTKM SKCIEPUMEHTAIbHBIX pEe3yJbTaToB, CO-
BpPEMEHHBIE METO/IbI OMOTEXHOJIIOTUIECKUX UCCIIEIOBAaHU,

Ymems: npUMeEHATH 3HAHUS, TOJIyYEHHBIE IIPU U3YYEHUU €CTECTBCHHOHAYYHBIX U CIIELIMATIbHBIX
JTUCLUMIUIMH, JJIs petieHns pyHIaMeHTaIbHBIX U MPHUKIIAAHBIX 33/1a4 B 00J1aCTH OMOTEXHOJIOTHH,
(bopMynHupoBaTh LEJIN U 3aJla4d HAyYHOI'O HCCIIEJOBAaHUs, IPOBOJUTH 00pabOTKYy pe3ybTaToB
HKCIEPUMEHTA, OLEHUBATH MOTPEUIHOCTH, aHAIM3UPOBATh, UHTEPIIPETUPOBATh U 00001aTh pe-
3yJIBTaThl HAYYHOI'O UCCIIEIOBAHUs, IPEICTABIIATh MOJIYYCHHBIE PE3YIbTaThl HAYYHOI'O UCCIIE0-
BaHUs B BUJIE HAYYHOI'O JOKJIaJa U IIPe3EHTALMIH;

Bnaoemy: HaBbIKaMM IUIAHUPOBAHMS U MPOBEICHHS HAYYHBIX HUCCIIEAOBAaHUM B 001acTu OMoTeX-
HOJIOTHH, HaBbIKAMH pabOTHI ¢ HAYYHO-TEXHHUUYECKOW, CIIPABOYHOM JIUTEPATYPOIl M AIIEKTPOHHBI-
MU pecypcamu.

3.Kpartkoe cogepxanue 1uCUMIIHHBI

I'ocynapcTBeHHass uToropas arrectaius oOydyarolMxcs B (hopMe 3aliuThl BBITYCKHOMN
KBAJTM(UKAIIMOHHONH pabOThl MPOBOAMTCS TOCYNAapPCTBEHHOW HK3aMEHAIIMOHHON KOMHCCHEH
(I'SK).

3ammTa BBITYCKHON KBaJM(UKAIIMOHHONW pabOTHI ABISETCS 005S3aTENbHONW MPOLETypOit
UTOTOBOM TOCY/apCTBEHHOW aTTECTallMM CTYAEHTOB BBICHIMX Yy4EOHBIX 3aBEJCHMM, 3aBepllaro-
X oOydeHHE IO HaIpaBJICHUIO MOJArOTOBKH OakanaBpuata. OHA NMPOBOIUTCS IMYyOJIUYHO HA
oTKpbITOM 3acefanuu ['OK corimacHo yTBep)KJI€HHOMY JE€KaHATOM IpaduKy, Ha KOTOPOM MOTYT
IIPUCYTCTBOBATH BCE JKEJAIOLIUE.

Marepuassl, IpeCTaBIIIEMBbIE K 3aIIUTE:

BBIITYCKHAsI KBaTM(UKAIMOHHAs paboTa (TI0sSCHUTENbHAS 3aITUCKA);

3ajanne Ha BemonHenue BKP;

oT13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npe3eHTalus (pa3gaToyHblii MaTepua), MOAIUCAHHAs. PYKOBOAUTEIIEM;

JOKJIAJ.

B 3amaun I'DOK BXOAST BBISIBJICHHE MOATOTOBICHHOCTH CTYJIEHTa K MpOodecCHuOHATbHOM
NeSITeIbHOCTH M MPUHATHE PElIeHHs] O BO3MOXKHOCTH NPHCBOEHHS eMy KBalU(pUKaIMKU «Oaka-
JaBp».

Perienue o npuCyXJ€HUN BBITYCKHUKY KBaIM(UKALUN «OaKanaBpy MPUHUMAETCS Ha 3a-
cenanuu ['OK npocTbiM OOJIBIIMHCTBOM IPU OTKPHITOM T'OJIOCOBAHUU YJIEHOB KOMUCCUU Ha OC-
HOBaHMM PE3YJIbTaTOB UTOTOBBIX HCHBITAaHUI. Pe3ynpTaTsl ompenenstoTcs OLEHKaMU «OTINY-
HOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHON.

OOyuaronuiics UMeeT NMpaBo MOAATh B ANEUIAHUOHHYI0 KOMUCCHUIO aleJUISIUI0 O Hapy-
IIEHUH, TI0 €0 MHEHUIO, YCTAaHOBJIEHHOM MPOLEAYPhI 3aLUTHI
4. O0beM rocy1apcTBeHHOM UTOTOBOM aTTECTAIIUH

['ocynapcTBeHHass UTOroBasi aTTeCTallMs IPOXOJIUT B § ceMecTpe Ha 6a3ze 3HaHUM, MONy-
YEHHBIX CTYJEHTaMH IpU M3y4eHHH JucuuIuinH HanpasieHus 18.03.01 Xumuueckas TexHOI0-
rust npopuiib «XUMHUECKasi TEXHOJOTUS TYroMJaBKUX HEMETAJUIMYECKUX M CUJIMKATHBIX Mare-
pHAaIOB.

KonTposnb 3Hanuil o0ydaromuxcsi, ToJy4eHHBIX IPU OCBOEHHUH OCHOBHOM 00pa3oBaTesb-
HOU MPOrpaMMBbl, OCYIIECTBIISIETCS B ()OpME 3aIMUTHI BHITYCKHON KBaTM(PUKALIMOHHON pabOTHI U
MPUCBOEHUS KBaM(UKaLIUU «OaKaIaBpy».

Bunel yue6HoM paboThI B 3auer- B akanem.
HBIX €U~ qacax
HUIAX
OO11ast TPyA0EMKOCTh MPAKTUKH 110 Y4eOHOMY IUIaHY 6 216
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\ Bun xoutposns: 3amura BKP Ha 3acenanuu ['OK \ — \ —
AHHOTanus padoveil MPorpaMmsl JUCHUILIMHBI «['paxaanckas 3alIMUTA B YpPe3BbIYAHBIX
cutyamusax» (@T/.1)

1.Heas aucuuniauubl «'paxkaanckas 3aliuTa B Ype3BbIYAHBIX CUTYALHSIX» - MOATOTO-
BUTh OOY4arollerocss K OCMBICICHHBIM IMPAKTUYECKUM JIEHCTBUSAM IO OOECIEUEHUIO CBOEH
0€30MaCHOCTH UM 3alIUTHl B YCIOBHUSX BO3HUKHOBEHMS YPE3BBIYAMHON CUTYallMd IPUPOIHOTO
WM TEXHOI'€HHOT'O Xapakrepa.

2.B pe3yabTare M3y4YeHHMs AUCHMILUIMHBI 00y4YalolMiicsi Mo mporpamme 0akajas-
pHaTa J0JKeH: 00J1aaTh CIEAYIOIUMU KOMIETEHIIUSIMA: TOTOBHOCTBIO MOJIb30BATHCS OCHOB-
HBIMHM METOJaMH 3aLUThl IPOU3BOICTBEHHOTO NIEPCOHANIa U HACEJIEHUSI OT BO3MOXKHBIX IOCIE-
CTBHI aBapuii, karacTpod, cruxuitHbix OeactBuii (OK-9); cmocoOHOCTRIO 0obOecreunBaTh BbI-
MIOJTHEHUE TPAaBHJI TEXHUKU 0€30MacHOCTH, IPOU3BOJCTBEHHON CaHUTApUH, IOXKapHOU Oe3omac-
Hoctu 1 oxpansl Tpyaa (I1K-4);
3namyb: XapaKTEPUCTHKH MPUPOAHBIX W TEXHOTCHHBIX aBapHii, KaTacTpod Ha pajualMOHHO U
XUMHYECKH OIMAacCHBIX 00BEKTax, mopaxkarouue (HakTopbl APYTUX OMACHOCTEH; OCHOBBI BO3/CH-
CTBHSI OTACHBIX (DAKTOPOB YPE3BBIUANHBIX CUTYAIMi Ha 4eJIOBEKa M MPUPOJIHYIO Cpeny, JOIyC-
TUMbIE MpeJeNibHbIe KPUTEPUU HETaTMBHOTO BO3AEWUCTBHUS; MEpPbI OE30MACHOTO MOBEACHUS MpPU
npeObIBaHUM B paiioHaX (30HAX) M0KAPOB, PAIMOAKTUBHOIO U XHUMUYECKOTO 3arpsi3HEHUs; CIO-
coOBbI U Cpe/ICTBA 3alIUTHl YEIOBEKAa OT BO3ICHCTBHS MOpPaXarolHuX (PaKTOPOB YPE3BBIYANHBIX
CUTyalluil IPUPOJIHOTO U TEXHOTEHHOI'O XapakTepa.

Ymems: ncnonb3oBaTh UHIUBUAYAIbHBIE CPEJCTBA 3AIMTHI OPTaHOB JbIXaHUS, KOKU, MEIULIUH-
CKHE I CaMO3allUThl U OKa3aHUs [MOMOIIY JPYrUM JIFOJSM; IPUMEHSATh IEPBUYHBIE CPECTBA
MOKapOTYIIECHUs JJIs JOKAIM3alUKd U TYUIEHUS TOoXapa, BO3HUKILETro B ayauTopuu (i1adopato-
puM); TPAaMOTHO HAXOJUTh CHOCOOBI M MapUIPyThl SKCTPEHHOM 3BaKyallud U3 paiioHa (30HBI)
Ype3BBIYAHON CUTYAIlMH; OKa3bIBaTh ceOe U APYTrUM MOCTPAJABIINM MEIUIUHCKYIO TTOMOIIb C
MCIIOJIb30BaHUEM TaOEIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPEJCTB.

Braoemyw: npuémamu npoBeeHUs YaCTUYHOW CaHUTApHOUW 0OpabOTKHU MPHU BBIXOJE U3 PAaHOHOB
(30H) paAMOAKTUBHOIO M XMMHUYECKOT0 3arpsi3HEHNUS; IPUEMaMU OKa3aHUs [E€pBOM MOMOIIM I10-
CTpa/IaBIIMM Ha MOXKape.

3.Kpartkoe cogepxxanue TuCUHIIUHBI

Tema 1. I'pasicoanckas 3auyuma HaceaeHus om upe3gvbluainvix cumyayuii. Komrinekc mepo-
OPUATUNA TPaKIaHCKOM 3alUThl HACEIEHHs] OT YpEe3BbIYAWHBIX cUTyaluil. OpraHuzanus rpax-
JIAHCKOM 3alUTHl NIEpCOHAa B yHUBepcuTere. POpMUPOBAaHUS YHUBEPCUTETA I IPOBENCHUS
aBapHifHO-ciacaTeabHbIX padoT.

Tema 2. Onacnocmu npupoonozo xapaxkmepa. VICTOUHUKHN 4pe3BbIYAHBIX CUTYalMil IPUPOL-
Horo xapakrepa. [lonpasnenenne upe3BplUaliHBIX CUTYalM IPUPOJIHOTO XapaKTepa 110 MacIiTa-
O6am.

Tema 3. Onacnocmu mexnozenHo2o xapakmepa. VICTOUHUKY 4pe3BbIYAHBIX CUTYalMi TEXHO-
TEeHHOI0 XapakTepa. PaguanioHHo, XUMUYECKH, B3PBIBO-, TI0’KapO- OMACHBIE OOBEKTHI MPOMBIIII-
JIEHHOCTH.

Tema 4. Cpeocmea unousuoyanvnou 3auyumel yenogeka. CpeacTBa 3allUThl OPTaHOB JIbIXa-
HUS: TPOTUBOTa3bl ((GUIBTPYIOIINE, TOTOTHUTENbHbBIE TATPOHBI K HUM), PECIUPATOPHI, aBapHuii-
Hble cpesicTBa. CpecTBa 3alUThl KOXKU: U30JUPYIOLIET0 U (PUIBTPYIOLIETO THIIA.

Tema 5. Iloscapnasa bezonachocms. CocTosiHIEe 00BEKTa SKOHOMHUKH, XapaKTepU3yeMoe BO3-
MOKHOCTBIO MPEAOTBpAIlEHNs BO3ZHUKHOBEHUS M Pa3BUTHUS TOXapa, a TakKe BO3AECUCTBUS Ha
Jaroiel onmacHbIX (akTopoB nokapa. Jlokamuzamus U TymeHue mnoxapa. IlepBuunble cpeacTsa
MOKapOTYILIEHUsI ¥ MpaBuia oOpalieHus ¢ HUMU. JlelicTBUs oOydaeMbIX MpU BO3HUKHOBEHUU
nokapa B ayIUTOpHH (J1abopaTopun).

Tema 6. Meouyunckue cpeocmea 3augumol yenoeeka. MeaUIIMHCKIE MEPONIPUATHUS 110 3aLUTE
HaCeJIeHUs HaNpaBJICHHBIX Ha MPEJOTBpallleHHe WIM ocjaljeHre MOpaKarolluX BO3AEHCTBHMA
ype3BbIYaiiHON cuTyannd. [[akeTel MHAMBUAYaIbHBIE NEPEBSA30YHbIE. ANTEUYKU WHIAUBUAIYAIb-
Hble. HaMBUAYyanbHbIE MPOTUBOXUMUYECKUE TTAKETHI.
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Tema 7. Oxazanue nepeoit MeOUUUHCKOU NOMOWAU NPU 0IHCO2AX, PAHEHUAX, 3APAIHCCHUAX.
Meponpuarusi o OKa3aHUIO NEPBOM METUIIMHCKOW MOMOIIM MOCTPaJaBIIMM B UPE3BBIYAMHOMN
CUTyalluu. HepBas{ MCIUIMHCKAaA IIOMOIIb IIPU OXKOrax, MepeiaomMax, paHCHUAX, paduallMOHHBIX
U XUMUYECKUX MOopakeHusX. Paguanuonnas npopuiakTuka.

Tema 8. /leiicmeus odyuaemvix ¢ ycioeus upe3suluaiHblX CUMYAUUll RPUPOOHO20 U MEXHO-
2enno2o xapaxkmepa. llpu Bo3HukHOBeHUUM mnoxapa. [lo curnamy u umHboOpManuu AEKYpHO-
JUCTIETYEPCKON CITY)KObl  YHUBEPCUTETa O MPEJACTOSANIEM PAJAUOAKTHBHOM (XMMHUYECKOM) 3a-
IPSI3HEHUH BO3AYIIHOTO MPOCTPAHCTBA U TEPPUTOPUN YHUBEPCUTETA.

Tema 9. Ixcmpennasn reaKyayus oo0yuaemvix u3 pailoHa (30Hvl) UPe36bIUAUHOU CUMYAUUU
NPUPOOHO20 U MEXHO2eHH020 Xapakmepa. OnoBelleHne 1 nHOOPMUPOBAHKE O YPE3BbIYAITHON
curyanud. OpraHu30BaHHBIA BBIXOJ 00y4aeMbIX M3 30HBI 33JbIMJICHUS M Moxapa. OpraHuso-
BaHHBIM BBIXOJ U3 30HBI (paiioHa) PalnOaKTUBHOTO, XUMHUECKOTO 3arpsi3HEHUsI C MPOBEICHUEM
YaCTUYHOM CAaHUTAPHON 00pabOTKH JOACH.

4.00beM yueOHOH THCHMILTUHBI

Buel yue6HoI paboTh 3au. en. AK. yac.
OO0masi Tpy10eMKOCTh JMCUHMILINHBI 10 Y4e0HOMY IIAHY 1,0 36
AyaAUTOpPHBIE 3aHATHS: 0,11 4
Jlexumu (Jlek) 0,11 4
[Tpaxtuueckue 3austus (I13)
CamocrositeabHasi padora (CP): 0,78 28
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 0,78 28
Buabl KOHTpOJIA:
3a4éT ¢ omeHkKoM 0,11 4
IloAroToBKa K IK3aMeHY -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«JlenoBbie kommyHukanum» (OT.2)

1. Heap qucuumiauHbl — GOPMUPOBAHUE IIETOCTHOTO M CUCTEMHOTO MOHUMaHUs (PyHK-
[UN, POJIU U MIPUHIIUTIOB 3 (PEKTUBHONW KOMMYHHUKAIIUN Y OYAYIIMX CIENUATUCTOB B UX MPAKTH-
YeCcKOM eaTeabHOCTH. [JUCIHIInHA TOMOTaeT MPUBUTh HEOOXOAUMEBIE TTPaBHIIa JIEJTIOBOM STUKU
Y HOPM TIOBEJICHUSI, IPUHATHIX B MPO(HECCHOHATEHOM COOOIIECTBE.

2. B pe3yabTare M3y4YeHHs] AUCUMIUIMHBI CTYAEHT JO0JLKEeH: 00IajaTh CIeIyIOIIMMU
KOMITETCHIIMSIMU: CIIOCOOHOCTHIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIIPUHUMATH COIMAIIb-
HBbIE, STHUYECKHE, KOH(eccnoHalbHble U KynbTypHble paznmuuus (OK-6), cocoOHOCTBIO pabo-
TaTh C HAyYHO-TEXHMUYECKON HH(pOpManuen, HMCIoNb30BaThb OTEUECTBEHHBIH M 3apyOexHbIN
OmBIT B podeccuonansHoi aesirenbuoct (1TK-8);
3Hamb: TEOpEeTUYECKre OCHOBBI KOMMYHHUKAITMOHHOTO MPOIECCa B OPTaHU3allMN; OCHOBHI peye-
BOIl 1 HeBepOAIbHON KyJIbTYpHI A€TOBOTO OOIICHHSI; OCHOBBI IICUXOJIOTUN MEKIHUYHOCTHBIX OT-
HOIIICHUH B KOJUICKTHUBE; HPABCTBEHHBIE OCHOBBI OOIICHHS B MPOGECCHOHATBHOM Cpelie, ’TUKY U
ITUKETHBIE ()OPMBI JIETTOBON KOMMYHUKAIIUH.

Ymems: KaTeropuasibHbIN anmapar, OCHOBHBIE 3aKOHbI T'YMAHUTAPHBIX COIMAJIbHBIX HAYK B
pohecCHOHANBLHOM AESITeTFHOCTH; BEIOMPATh MPABIIBLHYIO CTPATETHIO MOBECHUS C JI€JIOBBIMU
MapTHEPaMH B MPOILIECCE MTEPErOBOPOB; UCIOJIH30BATh ATUUECKUE MPABUIIA U STUKETHBIC PUEMBI
KOMMYHUKATUBHOMN KYJIbTYPBI.

Braoems: naBbIKaMu MyOIMYHON PEYH, apryMEHTAIINH, BEJICHUS JUCKYCCUH; HABBIKAMHU OpTaHU-
3alMK ¥ TIPOBEJICHUS JIETOBBIX Oecel] U MEeperoBOpoB B OOIIEHUH C IIENBI0 TTOCTPOSHUS B3aUMO-
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BBITO/IHBIX MAPTHEPCKUX OTHOIICHHIA; METOIaMU KOMIIETEHTHOU pabOThl ¢ JOKYMEHTaMH, TeJe-
dboHOM, pakcom, OPrTeXHUKON, KOMITBIOTEPOM, BECTH JIETIOBYIO MIEPETIHCKY.

3. Kparkoe conep:kanue IMCHUNIHHBI:

BBenenue.

[enu, 3agaun u cTpykTypa Kypca. OCHOBHBIE TOHATHS, OIIPEIEIEHUS], TEPMUHOJIOTHSL.

Mooynws 1. Ilcuxonocuueckue 0co0eHHOCIMU MEHCTUYHOCIMHBIX KOMMYHUKAUUTL

XapakTrepucTuka U coaepkanue oomenus. CTpykrypa oOuieHus. TUIlbl MEKIMYHOCTHBIX
KoMMyHuKaluil. [lepuenTuBHas cTOpoHa OOIIEHUS: KakK JIOAM BOCIPUHUMAIOT APYr Apyra.
[Tpuniuns! popMupoBaHus neporo BreyatrieHus. OCOOEHHOCTH MOHMMAaHUS B MPOIECCe KOM-
myHukaiuu. [Icuxonorust moBeeHUs YeloBeKa B Ipolrecce kKomMmyHukauuu. [Ipunnurmst 3 dek-
TUBHOTO OOIICHUS.

XapakTtepuctuka GopM U CpeICTB KOMMYHHKAIMi B KOMITaHUSX: BepOajbHas U HEBep-
OanbHast GOPMBI; TPAIUIIMOHHBIE CPEACTBA BepOaTbHON KOMMYHHKAIMU (BHYTPEHHUE JOKYMEH-
ThI, CIIPAaBOYHUKH, UHPOPMAIIMOHHBIE BECTHUKHU, DJIEKTPOHHAs MMOYTa, 0a3bl JAHHBIX H [Ip.).
KoMMyHHKaIIMOHHBIE CTUIIM U POJIM YYaCTHUKOB KOMMYHHMKALIMOHHOIO IIpoLecca.

Mooyns 2. Ilybauunoe evicmyniienue u npezeHmayus nepeo ayoumopuei

Crenuduka 1 TUIBI BBICTYIUICHUH niepen aynutopueid. OcoOEHHOCTH HEKOTOPHIX BHIIOB
BBICTYIUIEHUN miepes ayautopueil. [loaroroBka k BeicTymuieHUto. Kak 3aBoeBarb M YCUIUTh
BHHUMaHue ciymareneil. Putopuka u aprymeHranus B MyOJUYHOM BbICTYIJIEHUH. CTHIIb pEeUn.
HesepOanbHble cpecTBa KOMMYHUKAIIMY B TyOIHMYHOMN pedH.

OcHOBHBIE 3Talbl MOATOTOBKH Tpe3eHTanuu. Pa3paboTka claiifioB Ui TPE3CHTAINU.
[IpoBenenue npe3eHTauu.

Mooynw 3. Memoouka u makmuka npoeedeHus 0ea10601 6eceovl u co8euianus

JlenoBoii pa3roBop Kak ocodasi pa3HOBUAHOCTh YCTHOW PEUH, L[EIEeBbIE YCTAHOBKU PEYUH.
[To3unuu ciymaromero u ropopsuero. OcHoBHbIE TpeOOBaHUS K JI€JI0OBOMY pa3roBopy. Puto-
pUYECKHI MHCTpYMEHTapuil aenoBoi peun. TexHuka u 3TUKET peur. OcoOeHHOCTH YCTHOU Je-
JIOBOM peuu: Mpe3eHTalus, MOHOJIOT, JUAJIOT, HHTEPBBIO.

Otansl POBEACHUS J1e10BOH Oecenbl. Pob MOATOTOBUTENIBHBIX MEPONPUSATHH B yCHell-
HOM IIpoBeJeHuHu jaenoBoi Oecenpl. Hauano OGecenbl, nHopMHpoBaHHE NPUCYTCTBYIOIIUX,
000CHOBaHNE BBIJIBUTAEMbIX ITOJIOKEHHH, 3aBepiIeHHE Oecebl.

[ToaroroBuTenbHbIE MEPONPUITHS K IHEperoBopHoMy mporueccy. Ilopsaok nposeneHus
IIEPErOBOPHOrO mponecca. TeXHUKa U TaKTHKaA BEIEHUS JIENOBBIX MeperoBopoB. GopMyInpoBka
LeJIel U MPeIesioB Mepes] HauaioM MeperoBopHoOro mpoiecca. Benenne neperoBopos B HebIaro-
IPUATHBIX CUTYalUsX — KOHTPOJIb 3a 3MouusaMu. CTUIM BeJeHMs AETIOBBIX neperosopos. Ilomo-
KEeHHe cobeceTHNKa 3a CTOJOM. Pa3nuyHble TUIIBI MOBEJEHUS MapTHEPOB Ha neperoBopax. Ko-
I/1a U KaK 3aBepILIaTh [IEPETOBOPHI.

[ToaroroBka K NMpoBENEHUIO J1€JI0BOr0O coBemanusd. [Ipoluecc nposeneHus A€I0BOroO CO-
Bemanus. Beibop cTuiis mpoBeneHus coBemanus. OpraHu3anus U BeleHHe JUcKyccuil. Ponb
PYKOBOJUTENS U PSJIOBOTO YYaCTHUKA JEJIOBOTO COBEIIAHHA. 3aBEpIICHHE JEI0BOT0 COBElla-
HUSL.

OcCHOBHBbIE JIOTUYECKUE 3aKOHBI M UX NPUMEHEHHE B JEJI0BON peuu. Teopus apryMmeHTa-
UU. YMO3aK/II4YEHHE U MCKYCCTBO paccyxaeHus. Jlornueckue npasuna aprymenranuu. Cro-
coObl OIIPOBEPKEHHUS JJOBOJOB ONIIOHEHTA.

Co3naHune «OIaronpusTHOrO MCUXOJOTMYECKOro KIMMaray. M3yuyeHne BHYTPEHHEIo Co-
CTOSIHUSI cOOeceTHUKA 10 TroJIocy. Y MEHHUE CIIylaTh coOeceTHUKA KaK MCUX OJIOTMUECKUN TPUEM.
TexHUKa MOCTAaHOBKM BOIIPOCOB M OTBETOB Ha HUX. IloBeneHue ¢ coGeceTHUKAMH Pa3IUYHBIX
MICUXOJIOTHYECKUX TUTIOB. HelTpanm3anus 3aMedannii cooeceHuKa.

Tunel pykonoxaruii. JKecTbl Kak MOKa3aTeld BHYTPEHHETO COCTOSIHMS COOECETHHKOB.
TpakToBKa B3riIs10B 1 MUMUKH Jinlia. HeBepOanbHble CpecTBa MOBBILIEHUS JIEIOBOTO CTaTyca.
Curnansl oOMaHa, CUTHaJIbl COOCTBEHHOCTH, 30HAIBHOCTb.
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Mooyns 4. /lenoeaa nepenucka u pazecoeop no menehony Kak gpopmul 0e108b1X KOMMYHUKA-
uui

W3 uctopun cTaHOBIEHUS NeN0BOW nepenucku. Knaccudukanus OenoBOd MEpemHCKH.
Crpykrypa u odopmiieHue nenoBoro nucbma. CTHIIb U SI3BIK JIEJI0BOI mepenucku. Jlenosas me-
pENnKCcKa MO MIEKTPOHHOMN MOYTE. DTUKETHBIE HOPMBI JI€JI0OBOM NIEPEINUCKH.

Crneuunduka tenedoHHOro oOLIEHUS U TOATOTOBKA K TeJaedOoHHbIM nieperoBopam. [IpaBu-
Jla BeIeHUs JEJI0BOT0 Tele(OHHOTO pa3roBopa, Koraa 3BoHAT Bam. [IpaBuina BeaeHus qemoBoro
TeneOHHOTO pa3roBopa, Korjaa 38oHUTEe Bol. BeiOop TexHUKH MpOBeeHUs EI0BOro TenedoH-
HOTO paszroBopa. [IpUHIHUIBI panMoHATU3aNUK TeNe(POHHOTO OOIICHHS. ABTOOTBETUYUK H MO-
OMIIBHBIN TenedOoH.

Mooyns 5. Kommynukayuu 6 KOHGIAUKMHBIX CUmMYAyuax

Buner xondunukros. [Ipuunnel koHQIUKTOB. OyHKIMKM KOHPIUKTOB. Bo3HUKHOBEHUE U
pa3BuTHE KOH(MIMKTOB. AHaIN3 KOHPIMKTOB. CriocoOb! pasperieHus KoHGIMKTOB. OcobeHHo-
CTH TOBEJCHUS B KOH(MIMKTHBIX cUTyauusax. [IcuxoTexHonoruu Bo3AeWCTBUS HA ONIOHEHTA B
KOH(IIMKTHBIX cuTyarusix. OcoOeHHOCTH yrpaBiieHUs] KOH(GIMKTaMU B opranu3anusx. Jluarxo-
CTHKa UCKa)XeHHUs MH(pOpMAIMU MapTHEPOM B mpolecce OuzHec-koMMmyHukauui. [lokazarenu
HEHCKPEHHOCTH YeJIOBEeKa, HaOIr01aeMble B IPOIIecce OOLICHHUSI.

Mooynws 6. Imuxa u ImuKem 0e106b1X KOMMYHUKAUUIL

CraHOBJICHHE ITHUKH JIETIOBBIX KOMMYHHKaIMi. [IpoTuBOpeure Mex Iy STUKOW U OusHe-
COM B JIETIOBBIX KOMMYHUKALUAX. DTUYECKUE MPUHIIUIIBI I€TIOBBIX KOMMYHUKAIMI. JTHUKa OU3-
Heca.

OTudeckue OCHOBBI MpodeccnoHanbHOl nesrenbHOocTH. OCHOBBI JI€JIOBOTO ATHKETA:
IIpeJICTaBICHUE, 3HAKOMCTBO, OZEK/a JI€JI0OBOI0 MY>KUMHBI U JIEJIOBOM JKEHIIMHBI, IpaBUja 1o-
BEJICHUS 32 CTOJIOM, KJTFOUEBbIE MpaBuiia 3Tukera. [lcuxomnorus npera.

[Iporokonbubie MeponpusiTus. ConepkaHue U Ha3HAYEHHWE BU3UTHBIX KapTOyeK, IoJjap-
KM, CYyBEHUDBI, TOCTHI. [IpoTOKONIBHAS ciyxk0a U MOPSIOK BEIECHUS MPOTOKOJIBHBIX MEpPOMpHs-
THIA.

HanmonaneHble CTHIM BeJCHHs MEPErOBOPOB: aMEPUKAHCKHI, aHTIMHACKUN, STIOHCKHIA,
HEMeUKHid, (ppaHIy3ckuii, apaOckuii, kuTaiickuii u ap. HammoHanmpHBIE OCOOCHHOCTH HEBEp-
OanpHOTO O0IIEHus. Poccuiickuii CTHIIb BEACHUS JENIOBBIX MeperoBopoB. OCHOBHbBIE MPOOIEMBI
MEXKYJIBTYPHOTO OOIIEHUS.

4. O0beM y4eOHOM JUCIUILIMHBI:

Bunpt yueOHoI paboThI Bcero 3-uit cemectp 4-p1i1 cemecTp
Bzauer- | Baka- | B3adver- | Baka- | Bzauer- | B aka-
HBIX €]IH- JIeM. HBIX ¢JIH- JIeM. HBIX €IM- | JICM.
HHIaX gacax HUIAX yacax HHIAX gacax
OO0mas Tpy10eMKoOCTh 4,0 144 2,0 72 2,0 72
AMCUHMILINHBI M0 Y4eOHO-
MY ILIAHY
AyAUTOpPHBbIE 3AHATHS: 0,33 12 0,22 8 0,11 4
Jlexuuu (Jlek) - -
[IpakTrueckue 3aHATHS 0,33 12 0,22 8 0,11 4
(I13)
CamocrosiTesbHas padora 2,45 88 1,67 60 0,78 28
(CP):
[ToaroroBka Kk mpakTuye- 2,45 88 1,67 60 0,78 28
CKUM 3aHATHIM
Bua konTpous: 0,22 8 3aqe; ,cl ;)(Ize)mcon 3aqe;j lot[:)ﬂkon

5. TPEBOBAHUA K YCJIOBUSM PEAJIMZALIUU ITPOI'PAMMDbI BAKAJIABPUATA
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5.1. TpeGoBaHusi K KaApoBOMY 00ecTIeYeHHIO

Kanpooe obecrieuenne mporpammbl OakanaBpuaTta coorBeTcTByeT TpedoBanusM OI'OC BO:

— peanu3alys nporpaMMbl OakanaBpuaTa 00ecrieuuBaeTCs pyKOBOASIIMMH U Hayd-
HO-TIelarOrMYeCKMMU paOOTHUKAMHU YHUBEPCUTETA, a TAK)Ke JIMIAMHU, IIPUBJIEKAEMbIMU K peau-
3alliU MPOrPaMMBbl MAarHCTPATyphl HA YCIOBHSX IPAXKAaHCKO-TIPABOBOTO JOTOBOPA, KBaTU(pUKa-
IIUs1 KOTOPBIX COOTBETCTBYET KBAIM(DPUKALMOHHBIM XapaKT€pPUCTUKaM, YCTAaHOBICHHbIM B Enu-
HOM KBaJM(HUKAIIIOHHOM CIPABOYHHUKE JOJDKHOCTEH PYKOBOAUTEINECH, CIIEIUAIMCTOB U CIIyXKa-
mux, paznen «KBanudukaunoHHbIe XapaKTEPUCTUKU JTOJDKHOCTEH pYKOBOAUTENIEH U CIIeIHalIu-
CTOB BBICHIETO MPO(PECCHOHATBLHOTO M JOMOJHUTEIBHOTO NMpodeccHoHaIbHOro 00pa3oBaHUs,
YTBEPXKJCHHOM NPHKa30M MMHUCTEPCTBA 3/IpaBOOXPAHEHHS U COLMAIBHOIO pa3Butus Poccuii-
ckoit @enepauuu ot 11.01.2011 Ne 11 (3apeructpupoBan Munucrepctsom FOctunuu Poccnii-
ckoit @enepanuu 23.03.2011, Ne 20237) u npodeccrHOHAIBHBIMU CTaHAapTaMu (IPH HAJTHYHH);

Jlonst mTaTHBIX MpenojaBareneid (B MPUBEACHHBIX K IEIOYUCICHHBIM 3HAYEHUSIM CTa-
BOK) JIOJDKHA COCTaBJATh He MeHee 50 MpOLEHTOB OT OOILEro KOJIMYecTBa IpenojaBaTesei,
o0ecrieunBaroOIUX 00pa30BaTENIbHBINA MPOIecC B 00pa3oBaTeIbHON OpraHU3alHy.

JHons npenopasateniell (B NPUBEIEHHBIX K LIEJIOYUCICHHBIM 3HAaYEHUSAM CTAaBOK), UMEIO-
[IMX YYCHYIO CTETICHb (B TOM YHCIIE CTENEHb, IPUCBAUBACMYIO 3a pyOeKOM, JOKYMEHTHI O MPH-
CBOEGHUHU KOTOPOW MPOILIM YCTAaHOBJICHHYIO 3aKOHOJaTeabcTBOM Poccuiickoit denepauuu mpo-
HeAypy Npu3HaHus) W (MIM) YYCHOE 3BaHUE, B OOIEM YHCIIE MpernoiaBareicii, o0ecrneunBaro-
mux 00pa3oBaTeNbHBIN MPOIECC 10 MTporpaMme OakagaBpuara, JoJDKHA OBITH HE MeHee 65 mpo-
LICHTOB.

Jlons mpenogaBareneld (B MPUBEISHHBIX K LEIOYMCICHHBIM 3HAYCHHUSM CTaBOK) MMEIO-
IIMX BbIcIIee 0Opa3oBaHUE U (MJIM) YUEHYIO CTEEeHb, COOTBETCTBYIOIIME MPO(UIIIO Mpenoaa-
BAaeMOH JUCHUIUIMHBI (MOIYJIs ), B OOIIEM YHCIIe TperoaBaTesieii, o0ecreynBarmux oopa3oBa-
TEJIbHBIN Ipoliecc Mo IporpaMMme 0akaizaBpuara, J0JKHA COCTaBIATh He MeHee 70 IpOLIeHTOB.

Jlons nperiogaBatesneit (B MPUBEACHHBIX K IIEIOYMCICHHBIM 3HAUEHHUSIM CTABOK) U3 YUCIIA
NEHCTBYIOIMX PYKOBOJUTENECH U paOOTHUKOB MPOGMIBHBIX OpraHu3alui (MMEIIUX CTaX pa-
00THI B JaHHOW NPOGECCHOHATBPHON 00JIacTH HE MeHee 3 JieT) B O0IeM 4YucIie IpernojaBare-
aei, obecrieunBaroIUX 00pa3oBaTeNbHbIN MpoIece M0 IporpaMMe OakanaBpuara, J0JKHA ObITh
HE MEHEE 5 MPOLIEHTOB.

5.2. MarepuajbHO-TEXHHYECKOe o0ecreyeHue

MarepuanbHO-TeXHIUECKas 0a3a YHUBEPCUTETA COOTBETCTBYET NEHCTBYIOIIMM ITPOTHUBO-
HOXKapHBIM MpaBUJIaM M HOpMaM U oOecleyrBaeT MpoBeIeHNE BCeX BUJOB AMCLUIUIMHAPHON U
MEXIUCIUTUTMHAPHON MMOATOTOBKH, NMPAKTHYECKOW W HAYYHO-HCCIIEI0BATEIHCKONH PabOTHl 00Y-
YAOLIUXCS, TPETYCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[lepeyeHp MaTepHaIbHO-TEXHHUYECKOTO OOECIIEYeHUsT BKIIOYAeT B CeOsl JICKIIMOHHBIC
yueOHble ayauTopuu (000pyJOBaHHBIE BUICONMPOEKIIMOHHBIMU 000pY/IOBaHUEM I MpEe3eHTa-
U, CPEeNICTBAMH 3BYKOBOCIIPOU3BEICHHSI, SKPAHOM, U UMEIOIINE BbIX0 B IHTepHET), moMerie-
HUS JUIS IPOBEICHUSI CEMUHAPCKUX U MPaKTHUUECKUX 3aHATHH (000pynoBaHHbIE yueOHOI Mebe-
JB10), OMOIMOTEKY (MMEIOITYI0 pabodyre KOMITbIOTEPHBIE MecTa Jisi 0akalaBpOB, OCHAIIICHHBIC
KOMITbIOTEpaMHU C AOCTYNOM K 0a3zaMm JTaHHbIX M HTepHeT), 1abopaTopuu, OCHAIIEHHbIE COBpe-
MEHHBIM 00OpYyIOBaHUEM IS BBIMTOJHEHHS HAYYHO-HCCIIEOBATENBCKON pabOThI, KOMITBIOTEP-
Hble Kiacchl. [Ipu ncnoap30BaHNUU MEKTPOHHBIX U3AaHUN YHUBEPCUTET O0ECIIEUMBAET KaXKIO0Tro
00yJaromerocsi BO BpeMsi CaAMOCTOSATEIBHON MOJTOTOBKH pabOuYMM MECTOM B KOMITBIOTEPHOM
KJIacce C BbIX0/10M B IHTEpHET B COOTBETCTBUU C TPYAOEMKOCTBIO U3y4aeMbIX AUCLHUIUINH.
5.2.1. Odbopyoosanue, neodxooumoe 6 00pazoeamebHOM npouecce:

MuHMMaIbHO HEOOXOAUMBIN MepeyeHb MaTepUalbHO-TEXHUYECKOTO 00ECII€UeHUsT BKIIIOYAET

B cebs mpubopbl U o0opyAOBaHHE sl MPOBEACHUS J1a0OpaTOPHOrO MPaKTHKyMa, Hay4dHO-

UCCIIEIOBATENIbCKOW  pabOThl M BBIMOJHEHUS HKCIIEPUMEHTAIBbHOM YacTH  BBITYCKHOM

KBaJIM(UKALIMOHHOW paboThl, a TaKKe TEXHUYECKHUE CpelcTBa OOY4YeHHs] B CIEIHaIbHO
000pYIOBaHHBIX AYTUTOPHUIX U KaOMHETaX, B TOM YHCJIE:

Bechl TexHWYeCKHEe W aHATUTHYECKUE, POTOPHBIC MCIAPUTENH, MATHUTHBIC MEIIaIKH
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pa3INYHBIX TUNOB, pH-MeTpHI, CymmiabHbIE MKadbl, YABTPa3BYKOBbIe OaHH, BAKYYMHBIE HACOCHI,
JUCTUIUIATOPBI; O0OpYJOBaHUE JUIsl NPOBEACHUS OMOOPraHUYECKOrO CHHTE3a, MPOBEICHUS
xpomarorpadguu, sneKTpodopesa, MUKPOOHOIOTHYECKOe O00opydoBaHHEe Ui paboThl ¢
MHUKPOOpPraHu3MaMH (T€pMOCTaTUpyeMble IIEHKEpbl, aBTOKJIABbI, JIAMUHApHbIE IMIKAQBbI,
neHTpudyru, TepMocTaTupyemble MIKadbl, MUKPOCKOIM), CHEKTPO(OTOMETPHI, KOMIIBIOTEPHI,
CKaHephbl, MaCC-CIIEKTPOMETPBI, OISIPUMETPBI, CIIEKTPO(IYyOPUMETPHI, CEKBEHATOPHI.

5.2.2 Yueono-naznaonvie nocoous:

KoMmmiekTsl 1miakaToB K JIEKIIMOHHBIM KypcaM W Pa3aTOYHbIN MaTKpHal, Mpe3eHTalnuu
0 pa3zenaM Kypca.

5.2.3. Komnvromepul, ungopmayuonno-meneKoOMMyHUKAUUOHHbIE Cemu, annapam-
HO-RPOZPaAMMHbBIE U AYOUOBU3YATIbHBIE CPEOCMEA:

IlepcoHanbHbIE KOMIIBIOTEPHI, YKOMIUIEKTOBAHHbIE IPUHTEPAMU U IPOIPAMMHBIMH Cpe[l-
CTBaMM; IPOEKTOPHI M SKPaHbI; JIOKAJIbHAs CETh C BBIX0JI0OM B MIHTEpHET.

5.2.4 Ileuammnvie u 31eKmponHble 00pPA308aMeENbHbIE U UHPOPMAUUOHHDLE PECYPChL:

WNudpopmannoHHO-METOIMYECKE MaTepHuaibl: ydeOHble mocoOuss MO AMCUUIUIMHAM Ba-
PUATUBHON YacTU MPOrPaMMbl; METOANYECKHE PEKOMEHAALMHU K IPAKTUYECKUM 3aHATUSAM; KaTa-
JIOTH THIIOB U BHJIOB IPOIYKIIMH OMOTEXHOJIOTUH; Pa3AaTOUHbId MaTepual K JIEKIIMOHHBIM Kyp-
caM; OJJEKTPOHHbIE YyueOHble MW3JaHUs 10 JAUCUUILUIMHAM BapUAaTUBHOW 4YacTH, Hay4yHO-
HOITYJISIPHBIE AJIEKTPOHHBIC U3AAHUS.

OneKkTpoHHbIe 00pa3oBaTelibHBIE pecypchl: KadeapaibHble OMOIMOTEKH 3JEKTPOHHBIX
U3JJaHUHN 110 IUCHUIUIMHAM BapUATUBHOM YacTH; 3JICKTPOHHBIE MPE3EHTAMHU K pa3/esiaM JICKIIH-
OHHBIX KYpCOB; y4eOHO-METOJIuYecKue pa3paboTKu KadelIpbl B 3JIEKTPOHHOM BHJE; yueOHbIE
GWIBMBI K pazfenaM JUCHUIUIMH; SJEKTPOHHBIE KAaTaJlOTH MPOIYKIWH; HH(OPMAIOHHO-
METOAMYECKHE MaTepHalibl B IEUATHOM U JIEKTPOHHOM BUJIE.

5.3. YueOHO-MeTOAMYECKOE OOecTieueHue

Jlis peanu3aliii OCHOBHOM 00pa30BaTeNIbHONW MPOrpaMMbl MMOATOTOBKU OakalaBpOB I10
Hanpasinenuio 19.03.01 — «buorexHomorus» WMCHONB3YIOTCS (QOHIBI y4eOHOH, yUeOHO-
METOANYECKOH, HAYyYHOM, NEePUOINYECKO HayuHO-TeXHUYECKOH nTepaTypbl MHpopMamonHo-
oubmuoreuynoro renrpa (UBI) PXTY um. 1. . MenaeneeBa u kadenp, ydacTBYIOIIMX B pea-
JU3aLMU TPOTrPAMMBI

Nudpopmannonno-6udanoreunsii nenrp PXTY um. .M. Menneneea oOecneunBaer
MH(POPMALIMOHHYIO MOJIEPKKY pealn3aliu MporpaMmbl, COJIEHCTBYET MOArOTOBKE BBICOKOKBA-
T(QHUIAPOBAHHBIX  CIEIHMAIMCTOB, COBEPIICHCTBOBAHUIO y4eOHOro Tpolecca, HaydHO-
UCCIIEI0BATEIbCKON paboThl, CHOCOOCTBYET Pa3BUTHIO MPOPECCHOHATBHON KYIbTYPhI OYAyIIEero
cnenuanucra. CTpykTypa U coctaB OMOIMOTEYHOro (PoHJa COOTBETCTBYET TpeboBaHusaM llpu-
MEpPHOTO TOJIOKEHUSI 0 (hopMUpOBaHUM (DOHIOB OMOIMOTEKH BBHICIIETr0 Y4eOHOIO 3aBEJCHMS,
YTBEPkKACHHOTO NprkazoM MuHoOpa3oBanus u Hayku ot 27.04.2000 r. Ne 1246. UBL] ynusep-
cutera obecrieyuBaeT OO0y4aroIUXCs OCHOBHOHM y4eOHOW, yd4eOHO-MEeTOAMYECKOW M HaydyHOU
JUTEPATypOid, HEOOXOTUMOH ISl peaTu3allii U Ka4eCTBEHHOTO OCBOCHUS CTyIEHTaMu 00pa3o-
BaTEJLHOIO IMpolecca MO BCEM JUCIUILUIMHAM OCHOBHOW 00pa30BaTEeNIbHON MPOrpamMMbl MOATO-
TOBKHM OakanBpoB no HampasieHuto 19.03.01 — «buorexnomorus». O0muii 06beM MHOTOOTpac-
nesoro ¢onna MBI cocraBnser 1 675 949 »k3. Kaxaprii oOydaromuiics obecriedeH cBOOOIHBIM
JOCTYIIOM M3 Jt00OM TOYKM, B KOTOPOM MMeeTcs: JocTyn K ceT WHTepHeT, K 3JeKTPOHHO-
o6ubmmoteuynoit cucreme (ObC) YHuUBepcuTeTa, KOTOpasi COACPKUT Pa3TUUHbIE U3JaHUS 0 OC-
HOBHBIM M3YYaeMbIM TUCIHILIHHAM M c()OPMHUPOBAHA TI0 COTIACOBAHHIO C TPABOOOIAIATENIIMU
yueOHOI u yueOHO-MeTon4ecKoil tureparypsl. [l Oosiee MOTHOTO U ONEPATUBHOTO CIIPaBOY-
HO-Oubnmorpaguueckoro u nHpopmanuonuoro oocmyxupanus B UBL] peanuzoBana texHoso-
st DIEKTPOHHOM TOCTaBKU JTOKYMEHTOB.

DJIeKTPOHHbIe HH(OPMaIHOHHbIE PecYPChl, HCIOJIb3yeMble B polecce 00y4eHus

Ne | DnexTpoHHBIN IIpuHaIe)KHOCTh, CChUIKA HA XapakTeprucTHKa 3JIEKTPOHHO-
pecypc caiit ObC, KOIMYECTBO KJIIOUEH | IO pecypca

147




9BC «JIa"b»

[TpuHaIe)KHOCTH — CTOPOHHSIS.
000 «M3narenscTBO «JIaHby.
Ccrpuika Ha caiit ObC —
http://e.lanbook.com
KoanuectBo kiroueit - noc-
TYI JIs1 BCEX I10JIb30BaTENIEH
PXTY ¢ 11060r0 KOMIIBIOTEpA.

Pecypc Bkitodaet B ce0st Kak
3JIEKTPOHHBIE BEPCUU KHUT H3-
narenbcTBa «JIaHb» U Apyrux
BEJYLINX U3/1aTENIbCTB yueo-
HOU JINTEPATYPhI, TaK U JJICK-
TPOHHBIE BEPCHH MIEPUOANYEC-
CKUX W3JJaHHUI TI0 €CTECTBEH-
HBIM M TEXHUYECKUM HayKaM.

DnekTpoHHas 6aza
JIAHHBIX XUMHYE-
CKUX COEIUHEHUN

[TpuHaIe)KHOCTD CTOPOHHSIS.
Uz narensctBo « Elseviery.
CcpUIKa Ha CalT-

b/l « Reaxys» comnepkuT uH-
dbopmaruio o:
- 55 MJIH. OpraHM4eCcKHX, He-

U peakuui WWW.reaxys.com OpraHMYECKUX U METalIoopra-
«Reaxys» KonunuectBo knroyeit - noctyn HUYECKHUX COCIMHECHMIA;
Jutst Becex noap3oBatenieit PXTVY ¢ | - 36 MiIH. XUMHUYECKUX peak-
JT000r0 KOMITBIOTEPA. LUH;
- 500 mutH. OITyOTMKOBAaHHBIX
PE3yIbTATOB SKCIIEPUMEHTOB.
OIEKTPOHHO - [TpuHaAneXKHOCTH — COOCTBEHHAs. | DJIEKTPOHHBIE BEPCUU y4eO-
onbIuoTeyHast PXTY um. JI.11. MeHneneeBa HBIX U HAyYHBIX U3JaHUU aB-
cucrema UBI] Ccpuika Ha caiit ObC — TopoB PXTV.
PXTY um. JI.W. http://lib.muctr.ru/

Menpeneena (Ha
6aze AUBC «p-
oucy»)

JocTtyn miist moyib3oBarenei
PXTY c nto60oro koMmbroTepa.

Nudopmanronno-
CIIPaBOYHAS CHC-
teMa « TEXOKC-
ITEPT» «Hopwmsl,
IpaBuiia, CTaHap-
Tbl Poccuny

[IpuHaaJIe)KHOCTH CTOPOHHSIS.
000 «<MH®OPMITPOEKT»
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomnyecTBo KiroueH - JJIOKaIhb-
HBI IOCTYII C KOMIIBIOTEPOB
WBII,

DnekTpoHHas 6ubInoTeKa
HOPMATHUBHO-TEXHHYCCKUX H3-
nanuii. Comgepxut Oonee
40000 HaIMOHANBHBIX CTAH-
naptoB u qp. HT/I

DneKkTpoHHas O0uo-
JIMOTEKa JuccepTa-
it (Ob/1)

[IpuHaIe)KHOCTH — CTOPOHHSIS.
Ccrinka Ha caiit ObC —
http://diss.rsl.ru/

KomunuectBo kmroueit — 10 (7o-
KaJIbHBINA JJOCTYI C KOMITBIOTEPOB
WBILI).

B OB]] nocTymHbI 371€KTPOH-
HbIE Bepcuu auccepranui Poc-
curicko ['ocynapcTBeHHOM
OuOINOTEKH:

¢ 1998 rona — no cneunanbHO-
cTsAM: "OKOHOMHUYECKHUE HAY-
ku", "FOpuanueckue Hayku'",
"Ilenarornyeckue Hayku" u
"Tlcuxonoruueckue Hayku'";

¢ 2004 rona - 1o BCeM cHeru-
aJIIBHOCTSIM, KPOME MEIULIUHBI
u dapmanuu;

¢ 2007 rona - mo BCeM crenu-
JIBHOCTSIM, BKJIIOUYasi paboThI
110 MEeJIMIIMHE U (papMaruu.

DNEeKTpOHHAas Bep-
cus PedeparuBHo-
ro )xypHaina «XHU-
MUS» va CD

IIpuHaIe)KHOCTE — CTOPOHHSS.
000 «HTHU-KOMITAKT»
KonnuecTBo Kitouen - 10Kaib-
HBIHI TOCTYII C KOMIIBIOTEPOB
WBII.

Pedeparusnsiii xxypran (PXK)
"Xumus", myonukyet pedepa-
ThI, aHHOTAIIMHU, OUOIHOTpa-
¢duyeckre onucaHus KHUT U
cTareit U3 )KypHaJIoB U cOOp-
HUKOB, MaTEPUAJIOB HAYYHBIX
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KOH(epeHIIHiA.

7 bJI BUHUTU PAH | IlpunannexkHOCTb CTOPOHHSIS. baza nannwix (bJ1) BUHUTU
OI'bYH BUHUTU PAH - xpynueiimas B Poccun
Ccbuika Ha caiT - 110 €CTECTBEHHBIM, TOYHBIM U
http://www2.viniti.ru/ TEXHUYECKUM Haykam. OO0muit
KonmuecTBo kimroueit - toctyn k| oowem BJ1 - 6onee 28 mMiaH. 110-
pecypcey JIOKaJIbHBIN, 00eceun- kKyMeHTOB. b/ hopmupyercs
Baercs corpynnukamu UBLI. 110 MaTepualiaMm IepruoanYe-

CKUX M3JaHW, KHUT, pUpMeEH-
HBIX U3/IaHUI, MaTEpUAIIOB
KOH(EpeHIIUii, Te3UCOB, Ia-
TEHTOB, HOPMAaTUBHBIX JOKY-
MEHTOB, JICTIOHUPOBAHHBIX Ha-
yuHBIX padot, 30 % KOTOpBIX
COCTaBJISIIOT POCCUICKHUE UC-
TOYHHUKH.

8 9BC «HayuHo- [TpuHaIEKHOCTh — CTOPOHHSIS. DNEeKTPOHHBIEC U3/IaHUs, DIICK-
anekTpoHHast 6u6- | OO0 «PYHOb» TPOHHBIE BEPCUHU ITEPUOIHYE-
JMOTEKa Ccbuika Ha cailT — CKUX HJIM HEMePUOAUYECKUX
eLibrary.ru» http://elibrary.ru U3JIaHUI

KonuuecTBo kiroueit - toctyn
quts nonb3oBareneid PXTY mo ip-
aZipecaM HeorpaHUYEeH.

9 Royal Society of [puHaIeKHOCTH CTOPOHHSS Pecypcel u3narenbcTBa, mpu-

Chemistry Journals | HIT «<HOHUKOH» Ha iekaiero Koponesckomy
Ccbuika Ha cailT — Xumunyeckomy obmiectpy (Be-
http://www.rsc.org JUKOOpUTAHHMS ).

KonngecTBo kiroyeit - 1ocTyn
1u1s monb3oBatenerd PXTY o ip-
aZipecaM HEOrpaHUYEH.

10 Nature - Hayusbiii | [IpuHaaneXHOCTH CTOPOHHSIS MynbTUIUCUMIUIMHAPHBII
kypuan Nature HIT HOMKOH YKypHaJ, 00J1aar0IIil CaMbIM
Publishing Group | Ccbuika Ha caiT — BBICOKUM B MUPE WHIACKCOM

http://www.nature.com/nature/ind | uuTupoBaHus.
ex.html

KonngecTBo kirogeit - 1ocTyn

1utst monb3oBareneit PXTY mo ip-

ajZipecaM HEOrpaHUYEH.

11 Wiley [TpyHaIEKHOCTh CTOPOHHSISA Pecypc conepxut 6onee 1300
OI'VII «BHENTHEAKOHOMUYECKOE | JKYPHAJIOB 110 BCEM 00JIacTAM
o0beIMHeHNnEe «AKaJIeMUHTOPT 3HaHUi, B TOM 4ncie 6osee
PAH», 300 o TEXHUYECKUM M €CTECT-
http://www.informaworld.com BEHHBIM HayKaM.

KonngecTBo kinrogeit - 1ocTym
1utst monb3oBareneit PXTY mo ip-
ajzipecam.
12 Springer [TpuHaIEKHOCTh CTOPOHHSIS ONEKTPOHHBIE HAyYHbIE UH-

HIT HOUKOH,

CchplIKa Ha calT —
http://link.springer.com/
KonuuectBo kiroyeit - noctyn
Juist nonb3oBareneit PXTY o ip-

(bopMaImOHHbBIE PECYPCHI U3-
nateiabcTBa Springer.
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aJipecam.

13 Scopus IIpuHaUIeKHOCTE CTOPOHHSA MynbsTUAMCHUIUIMHAPHAS pe-
['TIHTB, dbepaTuBHAS 1 HAYKOMETPHUYE-
Ccbuika Ha cailT — ckas 0aza JaHHBIX M3/1aTENbCT-
http://www.scopus.com Ba ELSEVIER
KonngecTBo kinroyeit - 1ocTyn
1u1st mosb3oBarenerd PXTY mo ip-
aZipecaM HEOI'PaHUYEH.

14 Pecypcel Mmexny- [TpuHaIEKHOCTH CTOPOHHSIS OTKpBIT AOCTYII K pecypcam:
HapoaHoi komna- | ['TIHTB, Cceinka Ha caifT — WEB of SCIENCE - pedepa-
Hur Thomson http://webofknowledge.com TUBHAsI 1 HAYKOMETPHUCCKAs
Reuters na miar- KonngecTBo knrogeit - 1ocTyn 0a3a JaHHBIX.
dbopme Web of ns monb3oBatened PXTY mo ip- | MEDLINE - pedeparunas
Knowledge ajipecaM HEOTPaHUYCH. 0a3a JIaHHBIX 110 MEAUIIHE.

Journal Citation Reports —
CBEJICHUS 110 [IUTUPYEMOCTH
YKYpPHAJIOB.

15 Science — vayunblii | [IprHAIICKHOCTD CTOPOHHSS Science — oJi1iH U3 CaMBbIX aB-
KypHau (dJeK- HIT HOUKOH, TOPUTETHBIX aMEPUKAHCKUX
TPOHHAasi BEpPCUsI Ccbuika Ha cailT — HAYYHO-TIOMYJISIPHBIX JKypHa-
HAy4YHOI 0a3bl WWW.Science.com noB. HoBocTH HAayKH U TeXHH-
naaabix SCIENCE | KonmnvecTBo kimtodei - 1ocTyr KU, IEPEIOBBIE TEXHOJIOTUH,
ONLINE- 1utst monb3oBareneit PXTY mo ip- | moctukeHus nporpecca, oocy-
SCIENCE NOW) | agpecam HeorpaHUYCH. KJICHUE aKTyaJIbHBIX MTPOOJIEM
KommaHuu The ¥ MHOTO€ JIpyTOe€.

American Accocia-
tion for Advance-
ment of Science

116 | CopaBouHO- [TpuHaIEKHOCTH CTOPOHHSIS lMapanTt — cnpaBouHo-
npaBoBas cuctema | Ccblaka Ha CalT — IIpaBOBas CUCTEMA I10 3aKOHO-
“T"apanT» http://www.garant.ru/ narenbcTBy Poccuiickoit ®e-

KonnuecTtBo kimroueit - toctyn Jepaluu.
1utst monb3oBareneit PXTY mo ip-
ajzpecam.

17 | American [TprHaANEKHOCTH CTOPOHHSIS Konnexmus xypHaioB 1o xu-

Chemical Society | HIT HOUMKOH, MHH ¥ XUMHUYECKOU TEXHOJIO-
Ccplka Ha cait — run Core + U3aaTenbCTBA
http://pubs.acs.org/ American Chemical Society
KonungectBo kitoueii - foctyn
quist nonb3oBareneit PXTY mo ip-
ajipecaM HeorpaHUYeH.

18 | AmepukaHCKuit IIpuHaUIeKHOCTE CTOPOHHSA Komneknust ;xypHaoB 1o Tex-

UHCTUTYT QU3UKU
(AIP)

HIT HOSUKOH,

CchlIKa Ha CalT-
http://scitation.aip.org
KonugecTBo knrogeit - 1ocTym
1utst monb3oBareneit PXTY mo ip-
aJpecaM HeOTrpaHWYEH.

HUYECKHM M €CTECTBEHHBIM
HayKaM U37aTelibcTBa AMepu-
KaHCKOT'O HHCTUTYTa (PU3UKH
(AIP)

5.4. Kontposp KauyecTBa OCBOCHHsI NporpamMmbl OakanaBpuara. ®OHAbI OLEHOYHBIX
CpeacTB.
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KoHTponp kauecTBa OCBOCHHUS MpOTrpamMMbl OakalaBpuara BKIIOYAeT B ce0sl TEKYIIHiA
KOHTPOJIb YCIIEBAEMOCTH, NMPOMEXKYTOYHYIO M UTOTOBYIO (FOCYIApCTBEHHYIO HTOTOBYIO) aTTe-
CTAIMIO O0YYaAIOIUXCSL.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH O0OECIICYMBAET OIICHUBAHUE XOJa OCBOCHUS JIUCIIHII-
JUH U TIPOXOXKICHUS MPAKTHK, IPOMEKYTOUHAs aTTecTallrs 00ydJaroluXxcs — OlIEHUBAaHUE TIPO-
MEXYTOYHBIX U OKOHYATEIbHBIX PE3yJIbTATOB OOYUEHUS MO TUCIUILTHHAM, TPOXOXKICHHS TTPaK-
TUK. QOH/IBI OIEHOYHBIX CPEJCTB BKIIIOYAIOT: KOHTPOJIHHBIC BOMPOCHI U TUIIOBBIC 3aJ[aHUS JIs
NPaKTUYCCKUX 3aHATUH, KOHTPOJBHBIX pa0OT, 324€TOB U IK3aMEHOB, IPUMEPHYIO TEMATUKY pe-
deparoB, KypcoBBIX padoT; WHBIC (HOPMBI KOHTPOJIS, TTO3BOJISIONINE OLIEHUTh CTEIIEHb CHOPMH-
POBaHHOCTH KOMITETCHIIMH oOy4aromuxcs. OUEHOYHBIC CPEICTBA IPEJICTABICHBI B paboumx
nporpaMMax JTUCIUTUIHH.

l'ocynapcTBeHHass UTOrOBasi aTTecTanus 00yJYaromIerocs: sBIAETCS 00s13aTeIbHONW U OCY-
HIECTBIISIETCS TMOCJIE OCBOCHUS MTPOrpaMMbl OakaliaBpuara B MOJHOM oO0beMe. ['ocynapcTBeHHas
UTOTOBasi aTTECTAllMsl BKIFOYACT IMOATOTOBKY BBIMTYCKHOW KBaJTHU(PHKAIIMOHHON paboThI, 0opM-
JICHHOW B COOTBETCTBUU C TPEOOBAHUSIMU 00pa30BATEIbHBIX CTaHIAPTOB PO.
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Mugekc CogepxaHue
1 Ok -1 CrocoBHOCTEHD MONONEZ0EETE OCHOBE! MNOCOMCKIMK SHEHKA ANA QOPMUPOBEHMA MPOBOS3PEHYECKON MOSHLUAM
B1.B.2 DUNDCODIAA
B3 [ocy0apcTEEHHaA MTOMroBaA aTTecTauMa
2 k-2 mu:-cu:uISan_-rbr::u EHANMEMPOBETE DCHOBHLIE 3TAMEl M SAKOHOMEPHOCTI MCTOPWMHECKOND PasBMTA 0DWEeCTEa OnA hopMMPOBaHIA
MPEAHASHCKOM MOZHLMKA
B1.B.3 MCTOPMA
B1.B.00.2 COUMANBHO-NOMMTUHECK AR MCTOPIMA
B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma
3 DK-3 NoCoBHOCTED MONONEZ0BETE OCHOBE! SKOHOMWYECKMY SHEHWA B PASNMYHBIX ChEpax OeATENBHOCTI
B1.E.21 QCHOBE! SKOHOMMIKK 1 ¥TIPABNEHIMA NPOW3BOACTBOM
B3 locyaapcTEEHHaA MTOroBaA 3T TECTaUMA
4 DK -4 NocoBHOCTEK MONONE30BETE OCHOBEI NPAB0BLIX 3HAHWA B PasNHYHEIX chepax 0eATENbHOCTH
B1.B.20 MPABOBEAEHWME
B3 [ocy0apcTEEHHaA MTOMroBaA aTTecTauMa
5 K -5 CrocoBHOCTEHD K KOMMYHMKELMM B YCTHOM 1 I'IMEIl::MEHHDﬁ hOpMEX Ha PYCOCKOM M MHOCTPEHHOM ASEIKEX ANA PEWEHMA Sanaq
MERMMHYHOCTHOMD M MEXKYNbTYPHOMD B3aMMOENCTEMA
B1.B.1 WHOCTPAHHBIA A3bIK
B3 MocyAapCTEEHHAA UTOMOB3A 3T TECTALMA
6 QK-S CnocobHOCTERD paRoTaTE B KOMaHOE, TONEPAHTHO BOCTPHMHUMEA COLMANEHEIE 1 KYNETYPHEIE DAZNMYMA
B1.B.1 WMHOCTPAHHBIA A3kIK
B1.B.2 DUNDCODIAA
B1.B.14 BE30NACHOCTE MMEHEAEATENEHOCTA
oTh.2 Jenossie KOMMYHHKALMK
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
) k-7 NoCofHOCTED K CAMOOPraHW3ALMM M CAM00BPas0BaHMID
B1.6.4 QUEMHECKARA KYNBETYPA w CNOPT
B1.B.7 DHEMEA
B1.B.8 OBLLAA M HEOPTAHMHECK AR XlAMIAA
B1.B.9 OPTAHWMHECKAA XMW A
B1.B.13 WHAEHEPHASA MPATKA
B1.B.14 BE3ONACHOCTE MMSHEAEATENBHOCTA
B1.EB.19 SNEKTPOTEXHMKA A MPOMBILLNEHHAR SNEKTPOHIKA
3NEKTUEHEIE KYPChI MO GU3MYECKoN KyNeType
B3 [ocynapcTEEHHAA WTOMOBaA STTECTauUMA
3 OK-3 crocobHOCTEHD WINoNb30BaTE METOAL M CPEACTES DMEMHECKON KYNbTYPb! ANA 0DECnEYEHMA NONHOLEHHDN COLMANBHDN 1
NpoHECCMOHENEHDN 0EATENBHOCTI
B1.6.4 DUEMHECKAA KYNBETYPA w CNOPT
INEKTUEHEIE KYPChl MO QUEMYECKON KyNeType
B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma
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Mugekc CogepxaHue
9 K- FOTOBHOCTLIO NONbSOBATHCA OCHOBHEIMW METOAEMM SALWMTEI NPOHSENA CTEEHHOMO NEPCOHANE W HACENEHWS 0T BOSMOMKHbIX NoCNeaCTEMA
aBapui, KaTacTpod, CTUXNMIAHEIX BeacTEMA
B1.B.14 BE30NACHOCTE MMSHEAEATENEHOCTA
oTa. 1 MPEMAEHIKAR SELWMTA B YPE3BRIMSHHER CAT YaLMAX
B3 [oCy0apCTBEHHAA MTOMroBaA aTTecTauMA
10 |ok-10 I:I'IDEDEHDL‘FI:I? EHANM3MPOBaTE COLMANBEHD -3HAYMMEIE NPOONEME! M MPOUECCE], MOTOBHOCTEHD K OTBETCTEEHHOMY YYaCTHID B
NOAMTHYECKOW HHU3HA
B1.B6.3 MCTOPIA
B3 loCyAapcTEEHHaA MTOroBan 3T TeCTaUMa
11 |OK-11 crnocobHOCTE paboTaTe C MHQOPMaLERN B rNobansHEIN KOMMBKITEPHEIN CETAX
B1.B.6 MHROPMATKA
b3 [ocyAapCcTBEHHAEA MTOroBaA 3T TECTaUMA
12 |OK-12 NOHMMEHWEM PO OXPEHE! OKPYHEKILWLEN CPEak] M PEUMOHANEHOMD NPMPoaoNoNE30BaHMA W ANA PASEMTHA M COXPEHEHMA LMEMNM3aLIAW
B1.B.14 BE30NACHOCTE MMSHEAEATENEHOCTA
B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma
13 |OK-13 BNafeTb OOHMM M3 MHOCTPEHHEIX ASEIKOE Ha YPOBHE NpodecoioHancHoro obweHma
B1.B.1 WHOCTPAHHBIA A3bIK
B3 [ocynapcTEEHHAA WTOMOBaA STTECTauUMA
ENageTh CPEACTEEMA CAMOCTOATENEHOMD, METOAMYECKI MPEEMNEHOM 0 MCMONE30EEHMA METOL0E (MEMHECKOrD BOCTIMTEHWA M YKPEMNNEHIA
14 |OK-14 300POELA, FOTOE K QOCTHHEHWHD AOMTKHOMD YPOBHA QWEMUYECKol NOArOTOBNEHHOCTH ANA 0RECNEYEHMA NONHOLWEHHON COLMANEHOM 1
npodeccMoHaNEHDN AEATENBHDCTH
B1.6.4 QUEMHECKARA KYNBETYPA w CNOPT
3NEKTUEHEIE KYPChl MO GW3MUYECKol KyNeType
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
5 lomk-1 NocoBHOCTED OCYIWECTEBNATE NOMCK, XpaHeHWe, oBpaboTKy M aHanWs MHOPMELMKM M3 PEZNMYHBIX MCTOYHMKOE W Das AEHHBIX,
NpEacTaENATE e B Tpebyemom QopMaTe C MNONbS0EaHMEN MHDOPMALOHHEX, KOMAEKTEPHEIX M CETEBRIX TEXHONOMMA
B1.B.6 MHPOPMATKA
B1.B.15 MPOLECCHI 1 ANNAPATHI XMMUHECKOR TEXHONO MM
B1.6.040.1 MCTOPUA ©ANOCOSIIA
B1.6.040.3 MEPEBO/ HAYHYHO-TEXHWHECKOIA MATERATYPHI
B3 [ocy0apcTEEHHaA MTOMroBaA aTTecTauMa
165 lonk-2 CNocoBHOCTED M FOTOBHOCTEHD WOMONE30BSTE OCHOBHLIE 38KOHE! BCTECTEEHHOHaYYHEIX AMCLYANIMH B NpodeccMOHaNEHDR AeATENEHOCTH,
NPHMEHATE METOABI MATEMATHHECKOND GHAMK3E W MOAENMPOBEHKMA, TEOPETHHYECKOMD M IKMEPUMEHTANLHOMD MCCNEA0BaHMA
B1.B.5 MATEMATIAKA
B1.6.7 DHEMKA
B1.B.8 OBLLAA M HEOPTAHMHECK AR XIAMIAA
B1.B.9 OPFAHWHECK AL XM A
B1.E.10 DHEMHECK AR XAMIMA
B1.E.11 AHANVTAHECKAA XIAMIA A @MZUKO_XAMWYECKIME METO 4Bl AHAMMZA
B1.B.12 KOnNoKMAHAA XMMIAA
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Hgexc CogepsaHue
B1.E.13 WHHEHEPHAA MPADIA
B1.E.15 NPOLECCH I ANNAPATEI KAMMYECKON TEXHONO MM
B1.E. 16 OBLLLAA XMMIMHECKARA TEXHONOMAA
B1.6.17 CHMCTEMBI ¥MPAENEHWA XMMIMKO-TEXHONOMAYECKMMIA npoueccami
B1.B.15 MPAKNAOHAA MEXAHIAKA
B1.E.19 SNEKTPOTEXHMKA W MPOMBILLINEHHAR SMNEKTPOHIKA
B1.B.00.4 AONONHATENEHEIE TNABLl OF FAHWHECKOA XM
B1.B.00.5 TEQPIA BEPOATHOCTIA 1 MATEMATHYECK AR CTATHUCTIAKA
B1.B.00.6 AQNQNHWTENEHEIE TNABL SHMHECKON XMMMK
B1.6.00.7 HASYEPTATENBHAA MECMETPIMA
B1.6.00.8 QOCHOBRI NPOEKTHUPOBAHMA M OBOPY AOBAHWME BMCTEXHONO MAYECKMY MPOKM3B0ACTE
B1.B.04.10 LNONOAHUTENEHBIE FCNABL! OELLEA 11 HEQP TAHWMHECKOA XML
B1.B.0A0.13 MATEPMANOBEAEHWME M SALLLMTA OT KOPPOZMA
B1.B.0O4.17 OBLLLAA BMONONAA
B1.B.0OA4.158 KM A BMONOMAYECKI AKTMBHBIX BELLIECTE
B1.B.04.20 OBLLAA MAKPOBIMONONAA
B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma

NocoBHOCTEH MONONE30BETE SHEHWA O EDEDEMEHHDI:& ¢II-I13LI1'-IED'ZIIILT1 KapTHHE MMpa, NPpOCTPaHCTEEHHO-BPEMERHBIX 38K0OHOMEPHOCTAX,

17 OnK-=3 CTPOEHWM BELLECTES ANA NOHMMAHMA OKDYHEHIWEND MADE M ABNEHMA NPUPOLE!
BLB.7 PHSHKA
B1.B.8 OBLULAA M HEQOPTAHMHECK AR XMMIMA
B1.B.9 OPTAHMYECKAA XIMMIAA
B1l.E.15 MPOLUECCHI 11 AMNTMAPATEI YMMWHECK O TEXHO MO
51.B.0A.4 AONONHATENBHLIE MMAEBLI OF FAHNYECK DI KAMIAA
BE1.E.QQ0.10 AONONHAUTENEHEIE MTMAEBI CIELLI,EH I HECP TAHMHECK.OA XM
B1E.OQ0.13 MATEPMANOBEAEHVE 1A SALLTA OT KOPPO3MK
B1.E.OA4.22 BUODMEMHECK AR XKMMIAA
B3 [oCy0apCTEEHHAA MTOMOBaA aTTeCTauma
CNocoBHOCTED MOHMMETE SHEYEHWA MHDOPMELWAW B PASBMTHMM COBPEMEHHOMD MHDOPMALMOHHOrD 0DWECTES, COSHAHMEN DMNACHOCTM 1
18 |OnNK-4 YIP03kl, BOSHUMKSHOLWEN B 3TOM npoLecce, cnocofHOCTEND CoORMKAATE OCHOBHEIE TPEROBEHWMA MHDOPMALMOHHON DE30NaCHOCTK, B TOM
YMCIE 38WMTEI FOCY AEPCTEEHHON TaiHEl
BLB.6 WMHDOPMATHKA
B1E.OA4.17 OBLLAA BMONONAA
B1.E.OQ4.18 ¥AMMA BAONOTMANECKIA AKTIMEHBIX BELLLECTE
B1E.OL4.20 OBLLAA MUKPOBIMONOMAA
B1.E.OA0.22 BACDMSMHECK AR XIMIAA
B3 locyaapcTEEHHaA MTOroBaA 3T TECTaUMA
19 |lonk-s BNaAEHHEM OCHOBHEIMA METOLAMM, CrOCoDaMKM 1 CPEACTEAMU MONY|EHNA, XPaHEHUS, nepepaboTik MHQODMALW, HEBEIKEMA PaRoTEI C
KOMMBHITEPOM KaK CPEACTEOM YNPSENEHMA MHBOPMaLMER
B1.B.6 WMHDOPMATHICA

B1.B.17 CWCTEMBI ¥TIPABNEHMA XMMMKO-TEXHONOMHECKIMMI npousccami
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Hgexc CogepsaHue
B1.E.19 SNEKTPOTEXHMKA W NMPOMBILLNEHHAR SMNEKTPOHIKA
B1.B.00.6 AONOMHUTENEHGIE MABE! SMIMHECKOR KUMKW
B1.6.00.9 MPOEKTUPOBAHWE MPOLIECCOR M AMMAPATOE XMMWHECKOR TEXHONOMAW
B3 [oCy0apCTBEHHAA MTOMroBaA aTTecTauMA
0 |lonks BN3AEHWEN OCHOBHLIMW METOAGMM 3ALUWTLI NPOMSBOACTEEHHOMO NEPCOHANE W HACENEHWA OT BOSMOXKHLIX NOCNEACTEWA SESPWI,
KaTacTpod, CTUXMAHBIX BeacTEMiA
B1.B.8 OBLLAA M HEOPTAHMHECK AR XIAMIAA
B1.B.14 BE30NACHOCTE MMEHEAEATENEHOCTA
B1.B.00.4 NOMOAHATENEHBIE FNABL! OF FAHWHECKORA XM
B1.B.04.10 NONOAHATENEHBIE FABL! QELLEA 11 HEQR FAHWMHECK.OR XML
B1.B.04.14 TEQPETHWHECKHWE QCHOELI BMOTEXHONOMAM
B1.B.040.15 NABOPATOPHGIA MPAKTICYM MO NPOLECCAM K AMMAPATAM XMMWHECKOR TEXHONC MMM
B1.B.04.19 OCHOBb! BMOXMMAIA 1 MOMNEK Y NAPHON BMONC MM
B1.B.4B.1.1 QOCHOBBI MEHEAAMEHTA 11 MAPKETIAHIA
B1B.0B.1.2 WMH#EeHEPHSA NCMXONorKA
B1.B.AB.9.1 SIKONOMAA
B1.B.AB.9.2 BeegeHMe B skoBMoTEXHONOMMHD
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
21 et NocoBHOCTED OCYWECTEBNATE TEXHONOrMYECKKMIA NPOUECC B COOTBETCTEWM C PEMNEMEHTOM W NCNONE30BETE TEXHMUECKWE CDEACTES ANA
MZMEPEHMA DCHOBHLIX MAPEMETPOE DMOTEXHONOMYECKMK NPOLECCOE, CEBOACTE ChipbA M MPOLYKLMW
B1.B.00.6 ACNOMHUTENEHGIE MMABE! GHMIMHECKOR XM
B1.B.0OA4.11 MO AENMPOBAHWE XAMMKO-TEXHONOMAYECKIME NPOLECCOEB
B2.Y¥.1 YuebHaA npakTka
B2.M.1 MpouzBoACTEEHHEA NPSKTHKS
B2.M.2 MpeaounnoMHanA NpaKkTHES
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
22 NK-2 NocofHOCTELD K PEGNMEALMW W YNPABNEHWHD BMOTEXHONDMMYECKMMI NPOLECCEMA
B1.B.00.7 HAYEPTATENEHAA MTECMETPIMA
B1.B.00.3 QCHOBEI NPOEKTHUPOBAHMA M OBOPY AOBAHWME BMOTEXHONO MAYECKWMY MPOKM3BOACTE
B2.¥.1 YuebHan npaKTuka
B2.M.1 MponsBoACTEEHHEA NPaKTHKS
B2.M.2 MpeaarnnoMHan NPaKTHES
B3 [oCy0apcTBEHHAA MTOroBaA aTTecTauma
23 |NK-3 rOTOEHOCTEHD OUEHMEATE TEXHMYECKME CDEACTES M TEXHONOMMM C YYETOM SKONOMMUYECKMX NOCNEACTEMIA MX MPUMEHEHIA
B1.B.0A4.13 MATEPMANOBEAEHWME M SALLLMTA OT KOPPO3M
B1.B.04.14 TEQPETMHECKME OCHOBbLI BMOTEXHONOMAM
B1.B.OA4.16 QOCHOELl BUOTEXHONOMAM
B1.B.4B.2.1 BEEAEHWE B BMOTEXHONOMAD
B1E.OB.2.2 JCHOBHEIE HENPSBNEHWA COBPEMEHHON BHMOTEXHONOT I

B61.B.0B.5.1 MALLLEBAA BMOTEXHONOMAA
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Hgexc CogepsaHue
B1.B.AB.5.2 DcHOBLI TOKCMKOMNOT M
B1.B.AB.6.1 MPAKTHKYM N0 OCHOBAM BUOTEXHONOMAM
B1.E. AB.6.2 MeToabl BolAeneHKA W o4MCTEW BAB
B1.B.4B.8.1 BbHMCAMTENBHAA MATEMATIKA
Bl1.B.AB.5.2 AWCKpETHaA MATEMaTHKS
B2.¥.1 YuefHaA NpakTIka
B2.M.1 MNponsBoACTEEHHEA NPaKTHKE
B2.M.2 MpeaounnoMHaA NpaKkTHES
B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma
24 |ka nocoBHOCTEH 00eMEYMESTE BRINONHEHME NPEEMA TEXHMKM BE30NacHOCTK, NPOM3E0ACTEEHHON CAHWTEPMM, NOMapHoN BE30NacHOCTI 1
OXpaHel TPYAa
B1.B.040.19 CQCHOBLI BMOXMMAIA W MOMNEK Y NAPHOA BMONC MM
B1.B.00.21 MPKNAOHAA MONEKYNAPHAR BIACNONAA
B1.B.4B.3.1 BUOTEXHONONAA BACNONMMEPOE
B1B.0AB.3.2 QOCHOBEI SH3MMONGr M
B1.B.AB.4.1 DCHOBE! BUOKIMHETIKIA
B1.B.AB.4.2 MeToasl KyNETUEMPOBEHWA MUKPOOPT 3HHW3MOS
B1.B.AB.59.1 SKONOMNAA
BE1.EB.OB.9.2 BeeoeHME B 3KoDMOTEXHONOrMKD
oTa. 1 MPEMAEHIKAR SELWMTA B YPE3BRIMSHHER CAT YaLMAX
B2.¥.1 YuehHaA NpakTKa
B2.M.1 MpouzBE0ACTEEHHaA NPAKTHKS
B2.MN.2 MpeaaunnNoMHaA NPaKTHES
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
25 |nk-g nocofHoCTEED DaﬁuDTaTb C HEYYHO-TEXHWHECKDH MHOOPMELMER, MCNONE30BATE POCCHACKMIA M MEXI YHAPOAHEIA ONBIT B
NPOQECCMOHENEHDN QEATENBHOCTI
B1.B.00.2 COUMANEHO-NONMTAHECK AR MCTOPIMA
B1.6.00.3 MEFEBOJ] HAYYHO-TEXHWHECKOR NMTEPATYELI
B1.6.00.4 AONOMHUTENEHGIE MMABL! OF FTAHMHECKOM XMMMA
B1.6.00.7 HANEPTATENBHAA MECMETPIAA
B1.B.00.8 QCHOBR! NPOEKTMPOBAHIMA M OBOPY AOBAHWME BMOTEXHONO MAYECKIY MPOKMZBOACTE
B1.B.00.9 MPOEKTWPOBAHWE MPOLECCOR 1M AMMAPATOR XAMWHECK O TEXHONO AW
B1.B.04.13 MATEPMANOBEAEHWE M SALLMTA OT KOPPOZMM
B1.B.4B.1.1 QCHOEBR MEHEAMMEHTA M MAPKETIHIA
B1.E.0B.1.2 MH#EeHEpHaA NCMX0NorkA
B1.B.4B.3.1 BHOTEXHONOMAA BUONONMMEPCE
B1.EB.0B.3.2 OCHOBBI 3H3MMONG MM
B1.B.4B.4.1 DOCHOBL! BAOKIAHETIKIA
B1.E.0E.4.2 MeToakl KYyNETUEBMPOEaHWA MMKDOODI aHM3MOE

B1.B.[B.6.1
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Koa HaumeHoEzHHe Kadenp

CHpraHMSECoN XHMUM

DUZHHH

DHEZHHECKON XHMHK

CROLLEA W HECDrEHHYECKOH XHMHM

A HEMHT HHECIKDH XHHHM

Wl | B | P e

KD.I'I.I'IEII-I.\'J.HEIﬁ KHHMAH

KEaHTOBOH XHHHM

=d

BuiCusi MaTEMaTHKH

m

WhocT PEHHEDN AZHHDE

10 [CEwel XxHHMMSSCIKoH TEXHOMOTHMN

11 (MpousccoE W ENNEPETOE XHHMMYSCKOH TEXHOMOTHN

12  (SnekTpoTEXHHKW M SNeKTPOHHEK

13 [MexaHuiku

14  |CTaHAZPTHZELMM W HHMEHEDHO- KOMNETEEHOR rpaduir

15 [MewbpaHHON TEXHOMOTHMH

16 (McTopHMM H NOAWTONOMMA

17  |®wnocoduu

13 |Pyocworo AEwika

20 |[Pu=useckoro BOCNHTIHMA

21 |OBweld TEXHONOrMK CHIHKSTOE

27 [XMHHNECKON TEXHOMOrMM CTEKMS U CHTAMOE

23 [XMHHNECKOH TEXHOMOIHM KEDEHHIKH W OrHEYNOROE

24 XMHHNECKON TEXHOMOrMH KOMMOSH LUHOHHEDR W BRMEDYLLLMXN HETERHENDE

25 [¥MHHH BRCOKMX SHEDTHH M DELHOSKOMOTHH

26 TexHONOTHK PEOKHX SMNEMEHTOE H HEHOMITEDHANDE Ha MX OCHOBEE

17 |TexHoNorHK MEOTONOE M BOACPOAHOH SHEDIETMIKH

28 H-EHDHETEPHE.I'IDB: H HaHOTEXHOTOr i

5 TexHONOTHK HEDPraHWYSC KW BELLECTE W SNeKT PoXHEWSSC KUY NPpoOHEEDOCTE

30 EMMMM M TEXHONOTWW KPWCTANNoE

31 HMMMM M TEXHOMOMMKW OPraHWSeCHOND CHHTESS

32 TexHONOTHK qumc{:\-::I:-apHauearuH&::lcux W HOCHETWHeCKHX CPearTe

33 |HHMMMSCKON TEXHONOrHK YINSQOMHER METERHEANOE

34 EHHHM M TEXHOMOTHA 'E'I-IDHE.A'J,HLI,HHCKI-IX NpEenapaToE

35 TeXHOMNOTHWH SCHOEHOMD DpraHAseCoro | HEEbTEKI-I HWeC oD CHHTESS

36 TEXHOMNOTHH TOHKOND DPraHWseCHonD CHHTE=3 W XHHEWH KpaCH Tens

17 |PHCnepTHEH B OMNMHN- M HEPKOKOHT pOne

3B HMHWHECKOH TEXHOMOTHM NOAHMERHEDR. HOHNCEHUWOHHEE MEaKOKpE00HHER HaTEPHAEN0E W I'IDKPHTHﬁ

k] HMHWHECKOH TEXHOMOrMM MNECT WHECKHX HECC

40 |Texwonoruw nepepeboTin nnacTHacc

41 EHHHM M TEXHOMOTHA CPraHWeC M CDE,A'J,HHEHI-II: a=20Ta

42 EHHHM M TEXHOMOTHA ERMOD KOHONTE Ky MTRP HIER CDE.A'J,HHEHHE

43 |Texwocdeprol SezonachocTw

44 KME‘EPHETMKH HHHHKEC TEXHONOr et WX NpoWetoDE
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45 Komn B TEDHO-HHTEMpHPOESHHEX CHCTEH B XHHA YECKOH TEXHOIOTHH

46 |MHBEopHELWOHHED KOMNBIOTEDHEN TEXHOTICrHA

47  |BHOTEXHONOITHM

48 |MpOMEILTEHHOH SO0

49 | SKOHOMMSSCIKOH TEopHM

B0 [MeHeosMEHTE W HEPHKETHHIE

5l (MpaxcoEHCKOrD, SETOPCKOTD M SHONOMHHEeCKons Npaes

L2  |KpMMUHINWCTHEW M YTONOEHOMD MP3Es

t3 (MooynapCTeESHHO-MPIE0ERD SHCLMNIHH

B4 |MorucTHKKH M SHOHCHWSSCKON MHOpHaT MKW

EE  [MudbopHETHKH W KOHNLIOTESDHOMD NPoSKT HPOESHWA

SHONOrMH HEraNoNWCoE

IOHECKC "ZenaHan XHHMHA ANA YCTOWHHEOrD DESEWTHA

Counonoriu

VuebHO- HEYYHEI LEHT P HEMMCTERCKON NOaroTOEKH - BHOHETEpMaNE"
BXK PAH

56
57
58
E9  |MHHOESUWOHHEDN MSTEDWANOE M 23LLWTH OT HOPPOZHM
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XUMUS
OpraHnveckast XUMUS + + | +
dusnyeckas XuMus +
AHanutnueckas XuMus u u-
3UKO-XHUMHUYCCKUEC METObI +
aHaJm3a
Komnongnast xumust +
VnxenepHas rpaduxa + +
be3omacHOCTh KU3HEAEATENb- + 4+ + + +
HOCTH
IIponeccs! u anmapaTsl XUMH- N
9eCKOI TeXHOJIOTHH
OO0m1as XumMu4decKast TEXHOJIO- +
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CucTeMsbl yIIpaBIeHUs] XUMU-
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DJIEKTPOTEXHHUKA U IPOMBIIL-
JICHHAs IEKTPOHHUKA

IIpaBoBenenue

OCHOBBI 2KOHOMHKH U YIIpPaB-
JICHUS! IPOU3BOJICTBOM

B apuaTuBHasA 4acThb

OO0s3aTeNnbHbIe TUCIUTIIAHBI

HUcropus punocoduu

ColManbHO-OJIUTHYECKas
UCTOpHS

IlepeBoa HAyYHO-TEXHUYECKON
JIUTEPaTyphl

JlomonHuTENBHBIE TTIABBI Opra-
HHYECKON XUMUN

Teopust BEpOSITHOCTU U MaTe-
MaTH4YeCcKasi CTATHCTHKA

JlonoyHUTEIbHBIE TIaBhI (hH-
3MYECKON XHUMUH

HaqepTaTenLHaS{ TeoOMETpUs

OCHOBBI IPOCKTUPOBAHUS U
o0opynoBaHre OHOTEXHOJIOTH-
YECKHX NMPOU3BOJICTB

[IpoekTupoBaHue MPOLECCOB U
anmnapaToB XUMUYECKOU TeX-
HOJIOTUU

JlomoTHUTEIbHBIE TIaBBI 00-
e 1 HeOpraHMYeCcKOM XUMHUHU

MopaenupoBaHue XUMUKO-
TEXHOTMUYECKUX MPOIIECCOB

I[OHOJTHI/ITCJ'II:HI:IG TJIaBblI aHa-
JINTUYCCKON XUMHUH

MarepuanoBeneHue 1 3alura
OT KOPPO3UH

TeOpeTI/I‘IeCKI/Ie OCHOBBI OHO-
TCXHOJIOTUH

JlaGopaTopHbIil MPaKTHKYM 110
npoleccaM M armaparam Xu-
MUYECKOUN TEXHOJIOTHH

OCHOBEI OMOTEXHOJIOTHI

OO01mast OMoJIorus

XuMus OMOJIOrHYECKH aKTHUB-
HBIX BEIICCTB

OCHOBBI OMOXHMHUH U MOJIEKY-
JSIpHOM Omosorun
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O6u1as MUKpOOHOIOTUS

TIpuknagHas MOJIeKyIIsIpHAsT
OHoJIOrus

Buodmsmueckas xumus

DNeKTHUBHBIC TUCIUILIAHEI 110
(bu3MYeCKOi KyIbType H CIop-

Ty

JIMCIUIUTHHBI TI0 BBIOOPY

OCHOBBI MCEHE/DKMEHTA U Map-
KEeTHHTa/ I/IH)KeHepHaSI TICHUXO0-
JIOTUSL

Bsenenue B 6M0oTEXHOIIO-
rut0/OCHOBHBIE HAIIPaBJIEHHSI
OHOTEXHOJIOTHH

BuoTexHonorus OuomnonumMe-
poB/ OCHOBBI SH3UMOJIOTHHI

OCHOBEI OMOKMHETH-
Ku/MeToTbl KyJIbTHBHPOBAHUS
MHUKPOOPTaHU3MOB

ITumeBast OMOTEXHOIO-
rrst/OCHOBBI TOKCUKOJIOTHHU

IIpakTukym 1o ocHOBaM OHoO-
TeXHOJIOrHun/MeTO b1 BhIJEITE-
HUs 1 0UNCTKU BAB

MeToapl SH3UMOJIO-
run/MeTo 16l MOJIEKYJISIPHO-
TEHETHYECKUX MCCIIEHOBaAHUI

IIpakTkym 1o MEKpOOHOIIO-
run/MeToibl MOJIEKYIISIPHO-
OHOJIOTMYECKHX UCCIICIOBAHUN

BerunciureapHas MaTeMaTHKa/
I[I/ICerTHaH MaT€MaTHKa

Okomorust/Beenenne B 61o-
TEXHOJIOTHIO

[Ipax
TUKA

YdeOHast IpaKkTHKa

HpOI/I3BOIICTBeHHaSI IpaKTHKa

+

+

+

+

+

+

IIpenaunomHas npakTuka

['ocynapcTBeHHas HTOroBas
aTTecTaLysl

OT]I

I'pasxaHckas 3aluTa B Upes-
BBIUAMHBIX CUTyallUAX

I[eﬂOBBIe KOMMYHHUKaIlHu
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