Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®W1O: Ucaes Uropb MaromepoBuy

Nomxwoctb: MpopekTop no 6e3onacHocTv U 06wMM BONpocam
Nara nonmcanms: 30 MefiepHibade rocyrapcTBeHHOe aBTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHHe
YHUKanbHbIA NPOrpamMMHbIA KNtou: BBICIIEr0 00pa3oBaHus

d7a26b9e8cas >R ai3/6 A i irn i e Ce 1o BATE L CK Il TEXHOIOTHY eCKHi yuuBepcurer «MACuC»

PabGouas mporpamma JUCITUTIIMHBI (MOTYIIS)

buogusuxka. Hacrs 1. buodusuka 0uosiorudecKkux

MPoIeccoB
3akperieHa 3a HoApa3elIeHueM Kadenpa pusmueckoro MmarepuaioBeaeHIs
HamnpapneHue moaAroToBKI 22.04.01 MATEPUAJIOBEJEHUE U TEXHOJIOTT1 MATEPHMAJTIOB
IMpoduns bromeauuuHckue HaHOMaTepHAaIbl
Keamuduxanms Maructp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTb 33ET
YacoB 1o yq4eOHOMY IJIaHy 108 @DOopMBbI KOHTPOJISL B CEMECTpax:

B TOM UYHUCIJIE! 3a4eT ¢ OLEHKOH 1
ayJUTOPHBIE 3aHATH 34
caMoCTOsITeNbHAs paboTa 74

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1)

Kypce>) Hroro

Henens 18

Bun 3anaruit VII PII vII PIT

Jlexumu 17 17 17 17
[Ipakruueckue 17 17 17 17
Wroro ayn. 34 34 34 34
KonraxrHas padora 34 34 34 34
Cam. pabota 74 74 74 74
Hroro 108 108 108 108




IIporpammy coctaBumn(u):

06n, npogheccop, Maxcumog I'eopauti Braoumuposuu

Pabouas mporpamma

Buodusuka. Yacts 1. Buodusuka 61o0ru4eckux npoueccon

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO YCTaHABIMBAEMbI 00pa30BaTeNIbHBIN CTaHAAPT BHICIIEro 00pa3oBaHus - MarucTparypa PenepaapHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
TexHonornueckuid yausepcuretr « MUCuCy» no nanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJIEHUE U TEXHOJIOTUU
MATEPHAJIOB (mpuka3 ot 05.03.2020 r. Ne 95 0.8.)

CocraBiicHa Ha OCHOBaHUU yqe6H0ro IIaHa:

22.04.01 MarepuanoBeJicHHUE U TEXHOJIOTHH MaTepuaios, 22.04.01-MMTM-22-8.plx bromeauuuHCKne HaHOMATEPHAIBI,
yIBepxAeHHOro YueHsM coBeroM @I'AOY BO HUTY "MUCuC" B cocrase coorBercTByromeii OITOII BO 22.09.2022, npoTokon
Ne 8-22

YrBepxaena B coctase OITIOIT BO:

22.04.01 MarepuanoBeJieHUE U TEXHOJIOTUY MaTepUasioB, buoMeuuHCKIe HAHOMATEpUallbl, YTBEPKICHHON YUEHBIM COBETOM
OI'AOY BO HUTY "MUCuC" 22.09.2022, nporokon Ne 8-22

Pabouast mporpamMma oo0peHa Ha 3aceaHuH
Kadenpa ¢pusuyeckoro matepuanoBeaeHust

ITpotokon ot 11.04.2022 r., Ne8-04

PykoBoaurens moapasmencaus CapaeHko AT



1. HEJIX OCBOEHUA

1.1 | IIporpaMma HampaBiIeHa Ha IPHOOPETEHNE COBPEMEHHBIX 3HAHUI 110 aKTyaJIbHBIM BOIpocaM OHo(H3nKn, OCBOCHHE
OCHOBHBIX 3JIEMEHTOB 00y4eHHs (HU3UIECKUM MIPUHINIAM HCCIIEI0BaHNUS H 00BACHEHHS SBICHUIN B MOJIEKYIIPHOH
Ouonoruu, NpuoOpeTeHNEe HABBIKOB Pa0OTHI C HAYYHBIMH HCTOYHUKaMH MH(POPMAIMHN, YCTAaHOBJICHNE CBSA3EH C APYrUMHU
o0acTaMu OHOJIOTHYECKIX 3HAHHH, HA OCBOCHHE COBPEMEHHBIX METOJMUYECKHUX MTOIXO0JI0B B TIPEIIoIaBaHuH Onodn3uKy,
HA [0JIy4EHUE TEOPETUYECKUX 3HAHUM U MX IPUMEHUMOCTb B IIPAKTHYECKOM IIPUIIOKEHHU.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHO THCHUNIAHBI (MOAY/Is) HEOOXO0IHMO KaK
NpeanecTBYIee:

2.2.1 |buoopranuveckas XUMUs

2.2.2 |buodwusuka. Yacts 2. MonekymasipHas Ouopusnka

2.2.3 | AudpakumuoHHBIE © MUKPOCKOITHYECKAE METOBI

2.2.4 |MaremaTtudeckoe U KOMIBIOTEPHOE MOJECIUPOBAHUE MATEPHAIIOB U IIPOLIECCOB

2.2.5 | OcHOBBI GU3NYECKOH U KOJIIOUTHON XHMUHU

2.2.6 |IIpon3BoACTBEHHAsI IPAKTHKA

2.2.7 | buonanomMenuIHa

2.2.8 | MenuuuHcKas XUMUS

2.2.9 | OCHOBBI KIETOYHONH OMOJIOTHHA

2.2.10 |Ilemarornyeckas mpaxkTuka

2.2.11 | CneKTpoCKONMYECKHE U 30H/I0BbIE METO/IbI

2.2.12 | duznyueckre METOIbI UCCIIEIOBAHUS MATEPUATIOB

2.2.13 | DyHKUMOHAILHBIC HAHOMATEPUAIIBI

2.2.14 |IloarotoBka K MpOIEAype 3aIUTHI U 3alUTa BBITYCKHOIN KBAH(DUKAIHOHHOH PaOOTHI

2.2.15 |IlpenaumioMHas IpakTHKa

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

IIK-2: Cnoco0eH aHAIM3UPOBATH TEXHOJIOTHH NOJTy4eHHsl, 00pa00TKH MATEPUAJIOB U H3/1eJIMil U3 HUX, (pOopMYyIUpPOBATH
PeKOMEeH/IAINH 10 NOBBIICHHI0 KOHKYPEHTOCIIOCOOHOCTH BhINMYCKAaeMOii MPOIyKIUU

3HaThb:

[1K-2-32 3HaTh OCHOBHI (D)YHKITHOHHPOBAHUS OMOJIOTHYECKIX MOJIEKYII B ITpOIIeccaXx OMOCEHCOPHKH (3pEHHMe, CITyX) U ISHCTBHS
(hakTOpOB BHEIIHEH Cpebl (AIEKTPOMArHUTHBIC IO, PaAHaIlus);

IIK-2-31 3HaTh OCHOBBI (PYHKIIMOHUPOBAHUS OMOIOTMUYECKUX MOJIEKYJ B KIETOYHBIX Mpoleccax (MeMOpaHOIorusi, OMOdHEpreTHKa,
reHepanys KICTOYHOTO BO30Y)KACHNUS U COKPAIICHHUS, PELeTIIHs);

ITIK-6: Cnoco0eH k peajiM3aliiy NPOrpaMM BbICLIEro o0pa3oBaHusl YPOBHS 0akaaaBpHuaT B 00J1aCTH MaTepUaIoBeleHUs U
TeXHOJIOTHU

3HaTh:

I1K-6-31 3HaTh OCHOBHBIEC (DU3UKO-XUMHYECKHE IIPUHIIUIIBI POPMHUPOBAHHUS U (PYHKIIUOHUPOBAHKS OUOJIOTHYECKMX MOJIEKYJI
(HyKJIEMHOBBIC KUCIIOTHI, OSIIKH, JTUITU/IBI, YIIICBOJIbI);

IIK-2: Cnioco6eH aHATU3UPOBATH TEXHOJIOTHH MOJIY4eHH s, 00Pa00TKH MAaTEePHUAJIOB M U3/eJIUil U3 HUX, POPMYITUPOBATH
PEKOMEH/JAIUH 10 HOBbIIICHHI0 KOHKYPEHTOCIIOCOOHOCTH BbINYCKAEMOM NMPOIYKIMHA

3HaTb:

ITK-2-33 3HaTh OCHOBHBIC MOHATHUSI IUTOJIOTUH KIETOK, METO/IbI UX KYTbTUBUPOBAHUS U JUATHOCTHKH /IS pa3paboTKu
OMO(PU3NIECKUX OCHOB HAHOOMOTEXHOJIOTHUH;

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIEI0BaTEbCKHE 32124, HA 0CHOBE (yHAaMeHTAJbHBIX 3HAHMI
B 00J1aCTH MaTEepUAJI0OBeleHUs] U TEXHOJOTHH MATEPHUAJIOB U 3HAHUI B MEKIMCIMIIIMHAPHBIX 00J1aCTAX

3HaTb:

OIIK-1-31 3Hath mapameTpsl ¥ MOJEKYJISIPHbIE MEXaHU3MbI JACUCTBUS JIEKTPOMATHUTHOTO M3JIYYEHHUS, paiallii 1 SKCTPEMalIbHbIX
(bakTopoB ( TemIeparypa, rpaBUTalus U T.1.);

VYK-1: CriocoGeH ocylecTBIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLIECCOB U CUCTEM B
MEKIUCHUIIINHAPHOM KOHTEKCTe, NPOOJIEMHBIX CHTYallHil HA 0CHOBE CHCTEMHOI0 IO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASAIINE H AKTYaJbHbIC METOIbI U3 CYLIECTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCHEPHUMEHTAJbHbBIX METOA0B UJIH HOBBIX H HHHOBALIMOHHBIX METOJ0B, BLIPA0aThIBATh CTPATErHIO AeiicTBUM




3HaTh:

VYK-1-31 3HaTh MeTOBI UCCTIENOBAHUS (PU3UKO-XMMUYECKHUX MPEBPAIICHUH ONOTOTHYECKUX MOJIEKYI B (PYHKIMOHUPYIOIIEH KIETKe
(MHKpOAIIEKTPOJHBIE METO/IBI, H30TOITHBIC METOIbI, MUKPOCKOITUS: aTOMHO-CHJIOBAsi MUKPOCKOITHSI, JICKTPOHHAS MUKPOCKOIIHS,
KOH()OKaTbHAS MHKPOCKOTIHS, JIA3EPHO-UHTEPPEPSHITMOHHASI MUKPOCKOITHS | T.1I.);

IIK-2: Cnioco6eH aHATU3NPOBATH TEXHOJIOTHH MOJIY4eHH s, 00Pa00TKH MAaTEePHAJIOB M U3/eJIUil U3 HUX, POPMYITUPOBATH
PEeKOMEHAALMH 110 NOBbINICHUI0 KOHKYPEHTOCIIOCOOHOCTH BBIIYCKAeMOM NPOAYKIIMHU

YMeTh:

[IK-2-¥Y1 ucnonb3oBaTh MIPUHIUIIBI KIIETOYHOMH OpraHu3anuu 1Jist 00BSICHEHHS MEXaHU3MOB KU3BHCACATCIIBHOCTH,

IIK-6: CniocofeH Kk peanu3anuy NporpaMM BbICIIEro 06pa3oBaHus YPOBHS OaKaJaBpHaT B 00J1aCTH MaTepUAJIOBeIeHUA U
TeXHOJIOTHU

Ymerb:

IMK-6-Y1 HCTONKOBBIBATH CMBICH (U3NICCKUX BEITHYHMH U MOHITHH, paboTaTh ¢ MpuOOpaMu 1 000PYIOBAaHUEM COBPEMEHHOM
6uoduznaeckoii maboparopun

OIIK-1: Cnoco0eH pemiaTh NpPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 321241, HA 0CHOBe ()yHAaMeHTAJbHbIX 3HAHMIT
B 00J1aCTH MaTepHAJIOBEACHHS U TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTX

YMmerb:

OIIK-1-Y1 npuMeHSTh OCBOCHHBIC OMO(PHU3NIECKNE METO Bl H3yIEHHS )KUBBIX CHCTEM Ha MPAKTHUKE, HHTEIJICKTyaIbHYIO
COOCTBEHHOCTb.

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘leCKHﬁ AHAJIU3 HOBBIX U CJI0’KHBIX HHIKCHEPHBIX 06'beKTOB, nmpoueccoB U CUCTEM B
MECKAUCHUIVIMHAPHOM KOHTEKCTE, HpO6J’leMHLIX chyaum‘i Ha OCHOB€ CUCTEMHOI0 Imoaxozaa, BblﬁpaT]: H MIPUMEHUTD
Hauo0oJ1ee MOAXOAAIINE U AKTYAJbHBbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNEPUMEHTAJbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaTl) cTpaTeruro neiicTBui

Ymerb:

VYK-1-VY1 BeIOHpaTh U NPUMEHATH HarbOoJIee TIOAXO SIS METOIBI HCCIICIOBAaHHS IPEBPAICHUH B KICTKE

ITK-6: Cnioco0eH k peajiM3aliiy NPOrpaMM BhICIIEro 00pa3oBaHus YPOBHs OakaaaBpHuaT B 00J1aCTH MATEPUAIOBEICHUS U
TeXHOJI0THH

Baanernb:

[1K-6-B2 BBIABIEHHS MEXaHU3MOB ACHCTBHS (QU3MUECKUX (PAaKTOPOB HA COCTOSHHE KIETKU M OPTaHU3MA.

TIK-6-B1 ocBoeHre OMOpHU3MUECKUX METOIOB U TIOAXO/I0B /IS Pa3BUTHsI HAHOOMOTEXHOJIOTHH, aiPECHON MEIUIINHBI,
OMIEKTPOHUKH U IKOJIOTHH;

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA 0CHOBE (yHAaMEHTAJBHBIX 3HAHUI
B 00J1aCcTH MaTepUAJTOBEICHUA U TEXHOJOTHH MAaTEPHUAJTIOB U 3HAHUH B MEXKANCHUIIMHAPHBIX o0J1acTAX

Baagers:

OIIK-1-B1 ucrmoip30BaHNE B COBPEMEHHBIX MOJICKYJISIPHBIX ITOJIXOJIOB H TEXHUKA B OPUTHHAIIBHBIX HAYIHBIX HCCIICTOBAaHHAX, B
pa3paboTKe METUIIMHCKON M SKOJIOTHYECKOW JIMarHOCTUKH, OMOTEXHOJIOTHUH;

ITIK-2: Cnioco0eH aHAIM3UPOBATH TEXHOJIOTHM NOJIy4eHHsl, 00pa00TKH MATePUAJIOB M U3/1eJIMil U3 HUX, (pOpMYyIUpPOBATH
PEeKOMEH/IAIUH 0 MOBBIIIEHUI0 KOHKYPEHTOCIOCOOHOCTH BBIMYCKAeMOH MPOIYKIMH

Baanernb:

ITK-2-B1 opmupoBaHue 3HAHUH 0 METOIOJIOTHH COBPEMEHHOTO HAYYHOTO M MEIAMITITHCKOTO TIPHOOPOCTPOCHS;

[1K-2-B2 BbIsBICHUS MEXaHU3MOB JEHCTBUS (prU3MUecKuX (aKTOPOB Ha COCTOSIHUE KICTKH U OpraHU3Ma.

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pasnea 1. Moaexkynsipuast
ounousuka




1.1

Jlexmus Nel.

Yacts 1. Cieruduixa
OMOJIOTUIECKIX MOJICKYJI.
SIBneHus rpaBUTalM U
WHEPIHU A5 OMOTIOTUYECKIX
MOJIEKYIL.

Yacts 2. Criern¢uka
6HMOIOTUYECKIX MOJIEKYIL.
BzaumopeiicTBue aTOMOB U
MOJIEKYIL.

Yacts 3. TepmoguHaMuka
ouocucteM. /Jlex/

OIIK-1-31 VK-
1-31

J1.4

1.2

Jlexuust Nel.

Yacts 1. Cienudrika
OMOIOTHYECKIX MOJIEKYIL.
SIBneHust rpaBUTAlIN U
MHEPLMHU AJ151 OMOJIOTHYECKIX
MOJIEKYII.

Yacts 2. Crienu¢uka
OHONOTUUECKUX MOJIEKYJI.
B3aumoieiicTBre aTOMOB U
MOJIEKYI.

Yacts 3. TepmoauHaMuka
ouocucrem. /TIp/

OIIK-1-31 VK-
1-31 I1K-6-31

1.4

P1

13

Jlexuus Nel.

Yacts 1. Criern¢uka
O6HMOIOTHYECKIX MOJIEKYIL.
SIBNICHUSI TPABUTALINH U
WHEPLIUH IS OMOIOTHIECKUX
MOJIEKYII.

Yacts 2. Cnenuduxa
OHMOJIOTUIECKIX MOJICKYIL.
B3aumoneiicTBue aToMOB U
MOJIEKYII.

UYacts 3. TepmoarHaMuka
ouocucrem. /Cp/

VK-1-31

1.4

P2

1.4

Jlexumst No2.

Yacts 1. @Pusnyeckue
B3aUMOJICHCTBUS B
OHMOJIOTHIECKIX MOJICKYJIaxX
(KOBaJICHTHBIE U HE
KOBaJICHTHBIE
B3aUMOJIEHCTBYS,
BOJIOPOJTHBIE CBSI3H,
ruapohoOHbIe
B3aUMOJCHCTBUSL.

UYacts 2. BogopoiHsie CBs3H.
Poue Moekyn BoabI st
(hyHKIIMOHUPOBAHUS
OHMONIOTHYECKUX

Modekyd. /Jlex/

OIIK-1-V1
OIIK-1-B1

J1.4

1.5

Jlexumst No2.

Yacts 1. Pusnyeckue
B3aUMOJICHCTBUS B
OHMOJIOTUIECKAX MOJICKYIax
(KOBaJICHTHBIE U HE
KOBaJICHTHBIE
B3aUMOJIEHCTBYS,
BOJIOPOJTHBIE CBSI3H,
ruapooOHbIe
B3aUMOJICHCTBUSL.

Yacts 2. BogoponHsie CBs3H.
Poue Monekyn BoasI st
(hyHKIIMOHMPOBAHUS
OHMOTIOTHYECKUX

modexyn. /Tlp/

OIIK-1-V1
OIIK-1-B1

J1.4

P3




1.6

Jlexumst Ne2.

Yacts 1. Ouszuveckue
B3aMMOJICHCTBUS B
OHMOIOTHYECKIX MOJICKYIaxX
(KOBaJICHTHBIC U HE
KOBAJICHTHbBIE
B3aNMOJCHCTBUA,
BOJIOPOJTHBIE CBS3H,
ruapodoOHbIe
B3aMIMOJICHCTBHS.

Yacts 2. BonopoiHsie CBA3H.

Ponb Monekyn Boapl st
(hYyHKIIMOHUPOBAHUS
OHOJIOTHYECKUX
monekyn. /Cp/

OIIK-1-Y1
OIIK-1-B1

J1.4

P4

1.7

Jlexumst Ne3.

Yacth 1. AMUHOKHCIIOTEI,
KITacCU(QUKAIHS
aMHUHOKHCIIOT.

UYactp 2. benku - nepBuyHas
CTPYKTypa; BTOPUIHAS
CTpyKTypa Oelka; TpeTHaHas
CTpyKTypa Oelnka;
YeTBEPTUYHASI CTPYKTYpa
6enxa. QoNAUHT MOJIEKYITBI
Genxa.

Yacte 3. ®onguur u
JIeHaTypaius Oeika

/JTex/

OIIK-1-31 IIK-
6-31 I1K-6-V1

JI1.1J11.4

JI1.5J12.1J13.

1

1.8

Jlexumst Ne3.

Yactb 1. AMUHOKHCIIOTEHI,
KITacCH (UKL
aMHUHOKHCJIOT.

Yacts 2. benxu - nepBuyHas
CTPYKTYpa; BTOPUYIHAS
CTpyKTypa Oelka; TpeTHIHas
CTpyKTypa Oenka;
YeTBEPTUYHASI CTPYKTYpa
Oenka. QonaUHT MOJICKYITBI
Oenxa.

Yacts 3. ®oagunr u
JIeHATypawus Oenka

Mp/

OIIK-1-31 IIK-
6-31 I1K-6-V1

JI1.1 J11.4

JI1.5J12.1J13.

1

P5

1.9

Jlexmus Ne3.

Yacte 1. AMUHOKHCIIOTHI,
KITacCHU(UKAIHS
aAMHHOKHCJIOT.

Yacts 2. benxu - nepBudHas

CTPYKTYpa; BTOPUYIHAS
CTPYKTypa OeJIKa; TpeTHIHAS

CTpyKTypa Oerka;
YEeTBEPTUYHAS CTPYKTYpa
6enka. QoNAUHT MOJICKYITBI
Oenka.

Yacts 3. ®oaguHr u
JleHaTypanus Oenka

/Cp/

OIIK-1-31 IIK-
6-31 I1K-6-V1

JI1.1 J11.4

JI1.5J12.1J13.

1

P6

1.10

Jlexums Ned.

Yacts 1. Hykneunosele
KHCJIOTBI, CTPYKTYpa U
dbynkmu 1.

Yacts 2. HyxienHossle
KHCJIOTBI, CTPYKTYpa U

¢dhynkumm 2.
/JTex/

OIIK-1-31 IIK-
6-31 IIK-6-Y1

JI1.1J11.4

JI1.5J12.1J13.

1




.11 |Jlexuust Ne4. OIIK-1-31 [IK- | JI1.1J11.4 P7
UYacrs 1. HyknenHnossie 6-31 I[IK-6-Y1 | JI1.5J12.1J13.
KUCJIOTBI, CTPYKTYpa U 1
¢ynximm 1.
Yacts 2. HyxienHoBble
KUCJIOTBI, CTPYKTYpa U
¢yHKIIm 2.
Mp/
1.12 | Jlexuust Ne4. OIIK-1-31 [IK- | JI1.1JI1.4 P8
Yacrs 1. HyknenHnossie 6-31 IIK-6-Y1 | JI1.5J12.1J13.
KUCJIOTBI, CTPYKTYpa U 1
¢ynaxmm 1.
UYacts 2. HyknenHnossie
KHCJIOTBI, CTPYKTYpa U
byrkmn 2.
/Cp/
1.13  |Jlexuust NeS5. OIIK-1-31 [IK- | JI1.1J11.4
Caxapa, yrieBoibl, 6-31 IIK-6-Y1 | JI1.5J12.1J13.
cTpykTypa 1 QyHKIuu. /JIex/ 1
1.14  |Jlexuust NoS. OIIK-1-31 IIK- | JI1.1JI1.4 P9
Caxapa, yraeBopbl, 6-31 IIK-6-Y1 | JI1.5J12.1J13.
cTpykTypa u ¢pyHkuuu. /TIp/ 1
1.15 | Jlexuns NeS. OIIK-1-31 IIK- | JI1.1JI1.4 P10
Caxapa, yrieBo/ibl, 6-31 I[IK-6-Y1 | JI1.5J12.1J13.
cTpykTypa u ¢pyHkuuu. /Cp/ 1
1.16  |Jlexuust Ne6. OIIK-1-31 JI1.1J12.1
Yacts 1. buodpusndeckue OIIK-1-Y1IIK
MEXaHU3MBI -2-Y1 I1IK-6-B1
(hepMEHTAaTHBHOTO KaTanu3a. IK-6-B2

Yactp 2. DneKTpoHHO-
KOH(OPMannoOHHEIE
B3aUMOJEHCTBUS MOJIEKY
Genka mpu pepMEHTATUBHOM
KaTaJuse.

Yacts 3. Crabnmm3anus
(hepMeHTaMU MepexoTHOTO
COCTOSIHUSI XUMUYECKUX
peaxuuil. IlepBuunbie
MEXaHU3MBI
(hepMEeHTaTUBHBIX pPeaKLUUH.
Yacts 4. Kunetuka
(hepMEHTATHBHBIX PEAKIIHH;
perymsnust GepMeHTaTHBHON
aKTUBHOCTH (TeMIlepaTypa,
pH).

Yacrts 5. Perynauus
(hepMEeHTaTUBHBIX pPeaKUUH.

/JIex/




Jlexmms Ne6.

Yacts 1. buodpusudeckue
MEXaHU3MBI
(hepMEeHTaTHBHOTO KaTam3a.
Yactp 2. DIeKTpOHHO-
KOH(pOpMaIMOHHBIE
B3aNMOJICHCTBHS MOJICKYIT
6enxa mpu pepMEeHTaTUBHOM
KaTaJmse.

Yacts 3. Crabunm3anus
(hepMeHTaMU MePEeX0THOTO
COCTOSIHUSI XUMHUYECKUX
peaxuuil. IlepBuunbie
MEXaHU3MBI
(hepMEHTATHBHBIX PEAKIUH.
Yacts 4. Kunetuka
(hepMEHTATHBHBIX PEAKIIUI;
perymsust GepMeHTaTHBHON
aKTHBHOCTH (TeMIIepaTypa,
pH).

Yacrts 5. Perymsanus
(hepMEHTATHBHBIX PEAKIUH.
Mp/

OIIK-1-31
OIIK-1-Y1 IIK
-2-Y1 [IK-6-B1

IIK-6-B2

JI1.1J12.1

P11

Jlexuust Ne6.

Yacts 1. buoduznaeckue
MeXaHU3MBI
(hepMEeHTaTUBHOTO KaTajiu3a.
Yactp 2. DneKTpoHHO-
KOH(OPMaNNOHHEIE
B3aMMOZEUCTBUS MOJIEKYJI
Oenka mpu pepMEHTATHBHOM
KaTaimse.

Yacts 3. Crabunnszanus
(hepMeHTaMU MePexXoHOTO
COCTOSIHUSI XUMHUYECKUX
peaxuuil. IlepBuunbie
MeXaHHU3MBbI
(hepMEHTATHBHBIX PEAKIIHIA.
Yacts 4. Kuneruka
(hepMEHTATHBHBIX PEAKIUH;
perynsuus pepMeHTaTUBHON
aKTHBHOCTH (TeMITEpaTypa,
pH).

Yacrts 5. Perynauus
(hepMEHTATHBHBIX PEAKIIHA.
/Cp/

OIIK-1-31
OIIK-1-V1 IIK
-2-YV1 IIK-6-B1

I1K-6-B2

JI1.1J12.1

P12

1.19

Jlexuus Ne7.

Yacts 1. buoduzuka
TpaHC(HOpPMAIUN SHEPTHH:
MHUTOXOHJIPUH U
xsopornactel. Knerounoe
JIbIXaHHE.

Yactp 2. MUTOXOHpHUH.
Yacrts 3. buodusuka
TpaHc(opMaIuy SHEPTUH:
MHUTOXOHJPUH U
xyoporutactsl. Kinerognoe
JIBIXaHHE.

Yactb 4. DOTOCHHTES;
(hoTocuCTEMBI 1 KOMITOHEHTBI
IENTN TIEPEHOCA IEKTPOHOB B
MHTOXOHApUH. /JIex/

OIIK-1-31
OIIK-1-Y1 IIK
-2-31 TIK-2-32
[IK-2-V1 IIK-2
-B2 I1K-6-B1

I1K-6-B2

JI1.2 J11.3
01




1.20

Jlexumst Ne7.

Yacts 1. buodusuka
TpaHc(hOopMaIuu SHEPTUH:
MUTOXOHJIPHU U
xJyioporutactel. Knerounoe
JIbIXaHHE.

Yactp 2. MUTOXOHIPHH.
Yacts 3. buoduzuka
TpaHchopMaLK SHEPTUH:
MUTOXOHJIPHU 1
xJsiopomactsl. Kiretounoe
JIBIXaHHE.

Yactb 4. DOTOCUHTE3;
(hoTocHCcTEMBI 1 KOMITOHEHTBI
LEeMNH epeHoca EKTPOHOB B
MuToXxoHapuu. /TIp/

OIIK-1-31
OIIK-1-Y1 IIK
-2-31 [IK-2-32
IIK-2-V1 IIK-2

-B2 TIK-6-B1
I1K-6-B2

JI1.2 J11.3
€]

P13

1.21

Jlexuus Ne7.

Yacts 1. buodusuka
TpaHc(opMaIuy SHEPTUH:
MHUTOXOHJIPUH U
xJyoporactel. Kiterounoe
JIBIXaHUE.

Yactp 2. MUTOXOHAPHH.
Yacts 3. buodusuka
TpaHc(hOpMaIUU SHEPTUH:
MHUTOXOHJIPUU U
xnoporuiactsl. Kierounoe
JIbIXaHHE.

Yacts 4. doTocHHTE3;
(hoToCHCTEMBI M KOMITOHEHTBI
e ITEPEHOCa IEKTPOHOB B
mutoxoHapuu. /Cp/

OIIK-1-31
OIIK-1-Y1 IIK
-2-31 TIK-2-32
[K-2-V1 IIK-2

-B2 [1K-6-B1

IIK-6-B2

JI1.2 J11.3
Ol

P14

Pa3gen 2. Buodusuka
KJIETKH

2.1

Jlexmmst No8

Memb6pana kietku. CoctaB 1
cBoiicTBa. MeToan!
HCCIIEOBAHHMS

MembOpaHn. /JIex/

[K-2-31 IIK-2-
32 [IK-2-V1
[IK-2-B2

1.4

2.2

Jlexuust Ne8

Mem6pana kietku. CocTaB 1
cBoiicTBa. MeTobl
uccnenoBanus memopas. /TIp/

I1K-2-31 TIK-2-
32 TIK-2-V1
IIK-2-B2

1.4

P15

23

Jlexuust Ne8

Memo6pana kietku. CoctaB u
cBoiicTBa. MeTobl
uccnenoBanus memopas. /Cp/

I1K-2-31 TIK-2-
32 TIK-2-V1
IIK-2-B2

1.4

P16

24

Jlextus Ne9.

brodusuka TpancmopTa
HMOHOB. DJIEKTPO-
XMMHYECKHUM ITOTEHITHAI.
IlaccuBHBIN 1 aKTUBHBIN
TPaHCIOPT HOHOB,
Bo30ynumsle u He
BO30yIUMbIe MEMOpaHbI.
Pacnipoctpanenue
BO30YK/ICHUS B

KieTkax /Jlex/

[IK-2-31 IIK-6-
VY1 IIK-6-Bl
IIK-6-B2

1.4




2.5

Jlexrms Ne9.

buodusnka Tpancnopra
HMOHOB. DJIEKTPO-
XMMHYECKIM ITOTEHIHAIT.
[TaccuBHBINM 1 aKTUBHBIN
TPAHCIIOPT HOHOB;
Bo30ynnmele u He
B030yAMMbIe MEMOpPaHEIL.
Pacnipoctpanenue
B030YyX1eHus B kierkax /I1p/

[K-2-31 IIK-6-
V1I1IK-6-B1
[IK-6-B2

J1.4

P17

2.6

Jlexmus Ne9.

Buo¢usuxa Tpancopra
HMOHOB. DJIEKTPO-
XAMHYECKUM ITOTEHIIHAIL.
ITaccuBHBIN ¥ aKTUBHBIN
TPaHCIOPT UOHOB,
Bo3oynumeble u He
B030yMMBIe MEMOpPaHHI.
Pacnpoctpanenue
B030yxIeHus B kieTkax /Cp/

ITK-2-31 IIK-6-
V1I1IK-6-B1
I1K-6-B2

J1.4

P18

2.7

Jlexmus Nel0.

UYacts 1. buosnexrpruyeckue
MOTEHLMANbI. Y paBHEHHE
Hepucra u ypaBHeHue
MMOCTOSIHHOTO TTOJIS
I'ompamana-XomKKIHA-
Karna. ITaccuBHbIe cBOlicTBa
MeMOpaHBbI.

YacTtsb 2. [ToTeHuan noxos u
MOTCHIINAJI IEMCTBUS B
KJIETKaX.

/JIex/

OIIK-1-31 IIK-

2-31 IIK-6-V1

IIK-6-B1 IIK-6
-B2

1.4

2.8

Jlexmus NelO.

Yacts 1. buosnexrpuyeckue
MOTEHLMANBI. Y paBHEHHE
Hepucra u ypaBHeHUe
ITOCTOSTHHOTO TTOJIS
TI'onpamana-XoKKMHA-
Karma. [TaccuBHBIE cBOMCTBA
MeMOpPAaHBI.

Yacts 2. [ToTeHan noxos u
MOTEHILIUAJI ACUCTBUS B

KIIETKaX.
Mp/

OIIK-1-31 IIK-

2-31 IIK-6-V1

I1K-6-B1 IIK-6
-B2

J1.4

P19

2.9

Jlexmus Nel0.

Yacts 1. buosnexrpuyeckue
MOTEHUUANBI. Y paBHEHHE
HepHcTa u ypaBHEeHUE
IIOCTOSIHHOTO MOJIS
T'onpamana-XoKKIHA-
Karma. ITaccuBHBIC cBOMCTBA
MeMOpaHBI.

Yacts 2. [ToTreHnuan noxos u
MMOTEHIMAJ JCHCTBHUSA B
KJIETKaX.

/Cp/

OIIK-1-31 IIK-

2-31 [IK-6-Y1

I1K-6-B1 IIK-6
-B2

J1.4

P20

Paznen 3. Buogusnuka
CJIOKHBIX CHCTEM




3.1

Jlexmus Nell

Yactp 1. MounekynsipHbie
MEXaHHU3MbI COKpAIIEHUS
MBIIIIIEL.

Yacts 2. CtpoeHue u
CBOICTBa aKTWHA ¥ MHO3MHA.
MexaHu3MBbl peTyIIsuu
MBIILIEYHOT'O COKPAIICHMS.
MuO031UHOBBIN M aKTMHOBBIM
MEXaHU3M PETYISIIIN
MBIILIEYHOTO COKpalleHUs
Yacts 3.
DIEKTPOMEXaHUUYECKOE
COTIPSKEHHE B MBIIIIIAX.
MexaHuKa MBIIIIEYHOTO
COKpAIICHUSI.

/JIex/

[K-2-33 TIK-2-
V1IIK-2-Bl
[IK-2-B2 TIK-6
-¥1 VK-1-V1
VK-1-31

JI1.4 J11.6

32

Jlexumst Nell

Yacts 1. MonekynspHsie
MEXaHHU3MbI COKpAILCHUS
MBIIIIIBL.

Yacts 2. CtpoeHue u
CBOMCTBA aKTMHA M MUO3MUHA.
MexaHU3MBI peryasiun
MBIIIEYHOTO COKPAIICHHS.
MuO03UHOBBINA ¥ aKTHHOBBIN
MEXaHHU3M PEryJsIuu
MBIIIEYHOTO COKPAICHUS
Yacts 3.
DJEeKTpOMEXaHNIeCKOe
COTIPSDKEHHE B MBIIITIAX.
MexaHuKa MBIIIEYHOTO
COKpAIlIeHUSI.

Mp/

I1K-2-33 [IK-2-
V1IIK-2-B1
I1K-2-B2 I1K-6
-Vl

JI1.4 J11.6

P21

33

Jlexums Nell

Yacts 1. MonekynspHbie
MEXaHU3MBI COKpAIICHHS
MBILIIIBL.

Yacts 2. CtpoeHue u
CBOIICTBa aKTHHA U MUO3UHA.
MexaHu3MBbl peryasuun
MBILIEYHOT'O COKPALIEHUSI.
MHUO3WHOBBIN 1 aKTHHOBBIH
MEXaHWU3M PETyJSIHN
MBILIEYHOTO COKPAIEHUS
Yacrs 3.
DNEeKTpOMEXaHHUECKOe
COTPSDKEHHE B MBIIIIIAX.
MexaHMKa MBIILIEYHOTO
COKpAIIICHUSI.

/Cp/

I1K-2-33 TIK-2-
V1IIK-2-Bl
IIK-2-B2 IIK-6
-V1 VK-1-V1
VK-1-31

JI1.4 J11.6

P22




34

Jlexuus Nel2.

Yacts 1. buodusuka
penernin. [lepenaga
CHUrHana B (hOTOPEIETITOPHBIX
KIICTKaXx.

Yactp 2. buodusuka
TPaHCIIOPTa MaKPOMOJIEKYII.
CB00OIHOpAIUKAIBHEIE
MPOLIECCHI.

UYacts 3. BozneiictBue
AIIEKTPOMArHUTHBIX
n3nydeHui. JlefictBue
paguanuu 1.

UYacts 4. BozneiictBue
AIIEKTPOMArHUTHBIX
u3nydeHui. JleiictBue
pamuarmn 2. /JIex/

OIIK-1-B1 IIK-
2-31 [IK-2-32
[IK-6-B1 IIK-6
-B2

JI1.4 J11.6

3.5

Jlexumst Nel2.

Yacts 1. buoduzuka
peueniuu. [lepenaua
curHasia B GOTOpEIeITOPHBIX
KIIETKaX.

Yacts 2. buodusuxka
TPaHCHIOPTA MaKPOMOJIEKYIIL.
CBo0oTHOpaTNKATTEHBIE
MIPOLIECCHI.

Yacts 3. Bo3gelicTBre
ANIEKTPOMArHUTHBIX
n3nydeHui. JeiicrBue
panuarmu 1.

Yactsb 4. Bo3zeiicTBue
AIIEKTPOMArHUTHBIX
u3nydeHui. Jeiicreue
paguanuu 2. /TIp/

OIIK-1-B1 IIK-
2-31 [IK-2-32
I1K-6-B1 IIK-6
-B2

JI1.4 J11.6

P23

3.6

Jlexuus Nel2.
Yacts 1. buodusmka
peuenuuu. Ilepenaua

OIIK-1-B1 IIK-
2-31 [1K-2-32
IIK-6-B1 IIK-6

JI1.4 J11.6

P24

curHana B (hOTOPELEITOPHBIX -B2
KIICTKaXx.

Yacts 2. buodusnka
TPaHCIIOPTa MAKPOMOJICKYII.
CB0OOTHOpaIUKATIEHBIC
TIPOIIECCHI.

Yacts 3. BozneiictBue
3NEKTPOMATrHUTHBIX
n3nydeHui. JlefictBue
paguanuu 1.

Yacts 4. Bo3gelicTtBue
ANIEKTPOMArHUTHBIX
n3nydeHui. JlefictBue
pamuaryu 2. /Cp/

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHAS PadoTa, TeCT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon
KM

[IpoBepsiembie
WHIUKATOPBI Bomnpocs! nis moarorosku
KOMITETEHLIU I

KonTponsHoe
MEpONpUITHE

KM1

3auer ¢ OLeHKOH OIIK-1-31;IIK-6- 1. Broanexrporenes krerki. OCHOBHBIE (ha3bl MOTEHIMAA TEHCTBUSL
Y 1;IIK-6-B2;IIK-2- | HepBHOI KIETKH K HX PONb B (GOPMHUPOBAHUH PUTMUIECKOTO
31;I1K-2-33;I1K-2- BO30YKIEHHUS;

YI;IIK-2-B1;ITK-2- | 2. MonekynsipHble OCHOBBI ACHCTBUS MEAUATOPOB. MeXaHU3Mbl
B2;VK-1-31;YK-1- | MEXKIETOYHOTO JICHCTBHS MEAMATOPOB B CHHAIICE U TIEPHAKCOHAIBHOM
Y1;IIK-6-31;ITK-2- | mpocTpaHCTBE MHETHMHOBOTO HEPBHOT'O BOJIOKHA,

32 3. Peuenus u nepepacnpeneneHue Ca2+ B HellpoHe;




4. MemOpaHHbIE IEPEHOCYNKH BO30yIMMOIl KIeTku. MoneKynsapHas
CTPYKTYpa U (pyHKIMS TPaHCIOPTEPOB;

5. DHeprooOecneyeHNE TeHEPAINU U IIPOBENICHUS CEPUH TIOTEHIIHAIIOB
neiictBusi; AT® — MeanaTop HEPBHOM KIETKU.

6. Mozenu HOHHOTO KaHalla: Iopa U Kiactep. Teopun reHepauuu
MOTEHIMaNa IeHCTBHS B HEPBHOM KIIETKE;

7. ®usnonorus Bo30yIMMON KIeTKH. XapaKTepHBIE THITBI PUTMHUYECKIX
oTBeToB. Crenudrka pUTMUYECKOTO OTBETAa HEPBHOM, MBIIIEUHOH U
PacTUTENTbHON KIETKH.

8. [Torennmano3aBucuMelil K+-kaHai: cTpykrypa n GpyHKIus.
OcHoBHBIE TUNIBI K+-KaHAIOB, UX JIOKAIM3anus U (HhYHKIHS TIPH
MpPOBEAECHUU BO30YXICHUS B MUEIMHOBOM HEPBHOM BOJIOKHE.

9. OcHOBHBIE IIPEJCTABIEHUS 0 MeXaHu3Me pereniuu. CTpyKTypa 1
(YHKITHS TUTaH-3aBUCHMBIX KaHAJIOB.

10. CtpykTypa 1 GYHKIMU JTHIHUAHOTO OUCIIOS MIa3MAaTHIECKOM
MeMOpaHbl B (POPMHUPOBAHUU BO3OYIUMOCTH KIIETKH;

11. Ctpoenre 1 pyHKIMOHHPOBAaHHE TOTEHIIMATIO3aBICHMOTO KaHaa.
OCHOBHBIE MOJIETTH M THITHI KAHAJIOB.

12. MemOpanHast Teopus Bo30yxaeHus. Mi3MeHeHust CTpyKTyphl
aKCOIIa3Mbl M MUENUHBI ITPU TEHEPALUK MOTEHIMANA IeHCTBHSA U
TIPOBEACHUN PUTMIYECKOTO B30YXKICHHUS.

13. MuKpOCKONMYECKHE TOKOBBIE (DIYKTYallUH; IIUKINYECKUe
W3MEHEHHUS CBOMCTB BO30yanMoi MeMOpaHbl. Poib cocTaBa U BA3KOCTH
MeMOpaHEI;

14. Tpancnioptasie AT®a3bl. Poib HOHHBIX HACOCOB B 00ECTICUEHUH
MPOBEAECHUN PUTMHUYECKOTO BO30YKICHHS.

15. Postb Ca2+ B M3MEHEHUH COCTOSIHUE aKCOJIEMMBI TIPH BO30Y)KACHUH
KIICTKH;

16. JlokanpHBIN OTEHIMAT U CJIEAOBBIE TOTEHIMABI. Posb B pernenuu
BHEIITHEro CUTHANA U (OPMUPOBAHUH PUTMHUYECKOTO OTBETA;

17. Knaccudukanus K+-kanamos. Pons K+-kaHalioB B BOCCTAaHOBJICHUH
BO30YAMMOCTH IIPH IEMUCITHHU3AINN HEPBHOTO BOJIOKHA;

18. Ponp Ca2+ -AT®a3a B peryasiuu COCTOSHUS MeMOpaHbl HEPBHOTO
BOJIOKHA. VI3MeHEeHHe BA3KOCTH JIMITUIHOTO OHMCIIOS MIIa3MaTHIECKOH
MeMOpaHBI IpH akTuBanuu Ca2+-Hacoca.

19. OcHOBHBIE HOHHBIE TPAHCIIOPTEPHI BO30YAUMOI KIETKU.
MonekysipHast CTpyKTypa 1 poJib B obecriedeHnH (PYHKINH HEPBHOM
KIIETKH;

20. Ilepepacnpenenenue u Tpancnopt Ca2+ B MUETHHOBOM HEPBHOM
BoJsiokHe. Posb [1IBaHHOBCKOW KIIETKH B PEryJIsIUM COAEPKaHUS
MexkneTogHoro Ca2+.

21. Teopus 1. Tacaxu : KATHOHOOMEHHBIC CBOHCTBA aKCOJIEMMBI.
IepepacnpeneneHne HOHOB KaNbIHs U IPOTOHA IPU PUTMUYECKOM
BO30Y)KIEHHH HEPBHOM KIETKU.

22. MakpOCKOCKOIINYECKHE TOKH KaHAJI0B MUEIMHOBOIO HEPBHOTO
BoJIOKHA. [ToTeHnuans! neiictus u Toku nepexsara Pansbe. Ponb
pacmpeieeHus] HOHHBIX KaHaJIOB B IPOBEAECHUU NTOTEHIIHATIOB
JEeHCTBHS ITpU BO3OYKICHUH U IeMUCITNHN3ALUHY;

23. I3MeHeHne ONOAIEKTPHYECKIX ITapaMeTPOB U COICPKaHNS
cBs3aHoro Ca2+ akcoHa M HEHpOHA MPU CTUMYJISLIUH PELENTOPOB
KOXHU. Pollb cepoTOHNHA B HEPBHOM CHCTEME.

24. Mexanm3Msl pH- romeocTasa npu GyHKIIMOHUPOBAHHH BO30OYIHMON
KIICTKH.

25. MonexyssipHble MeXaHu3Mbl OnoanekrporeHesa. CTpykrypa
MOTeHIHMano3aBucuMoro Na+ - kaHana; Onucanue HOHHBIX TOKOB B
Teopuu XOKKUHA-XaKCIH;

26. JluHaMUKa TaCCUBHOTO U aKTUBHOTO TpaHcnopTra Ca2+Bo ¢pakuusax
HEPBHOTO BOJIOKHA. Ponb noHOB Kanbiusa 1 AT® B perynsuuu
akkymynsauuu Ca2+ B HepBse.

27. ®U3UKO-XUMHYECKUE CBOUCTBA akconeMMbl. DopMHUpOBaHHUE
KIIaCTEpOB MPH BO30Y)KIEHUH HEPBHOTO BOJIOKHA.

28. Ca2+-kanan — cTpykrypa u QpyHkiuu. Tumbl Ca2+ - KaHAJIOB.
MorekyspHbIe MeXaHU3MBI peryisnuu Ca2+ B muTOIIa3Me HelfipoHa.
29. Pons rmyramaTa B HepBHOII cucteme. Pactipenenenne
BHyTpHKiIeroyHoro Ca2+ M noTeHIyana BHyTpeHHeil MeMOpaHsbI
MHTOXOHJIPUH BIIOJIb HEHpOHA MIPU aKTHBAIIMH IIFOTaMaT-3aBUCHMBIX
perientopoB. KoH(okampHas MHKPOCKOIINS;

30. [TaccuBHBII IEpEHOC HOHOB Yepe3 MeMOpaHy. MeMOpaHHBIi




NOTEHLMAN U IoTeHuuan aeiicteust. @opmanusm teopun XOIKKUHA -
Xaxcu.

31. DnekTpuYecKie XapaKTepUCTUKI NOHHBIX KaHAIOB BO30YIMMOit
KIeTKH; Pactipenenenre HOHHBIX KaHAJIOB B BO30YANMOI! KIIETKE;

32. Ca2+-ATPa3a Bo30ynumoi kieTkd. Poiib IUTOMIa3MaTHIECKUX
CTPYKTYp U KaJIMOJYJIMHA;

33. 3MeHeHusT CTPYKTYPHI JIUIHTHOTO OUCIIOS MUETIHHA TIPU
aKkTUBalMK perentopoB l1IBaHHOBCKOH KIeTKy;

34. OcHOBHBIC THITBI MEMOPAaHHBIX KaHAJIOB-perienTopoB. CTpyKTypa u
(hYHKITHS alleTHIIXOIMHOBOTO PELENITOPa B MUETTHHOBOM HEPBHOM
BoJIokHE. OCOOEHHOCTH aKTUBAILIUH HPH IIPOBEICHIH PUTMUYECKOTO
BO30YKIECHHUS,;

35. benok-numuIHbIe B3aUMOJICHCTBHS B KIIETOYHOH MeMOpaHe U
BO30Y)XIEHHE;

36. Kanpimit — yHuBepcanbHbIil BTOPUYHBIN MECCEHKEP.

37. Ponp Ca2+ B U3MEHEHHH JIMITUTHOTO COCTaBa MeMOpaH npu
BO30Y)KIEHHH HEPBHOTO BOJIOKHA;

38. Ponp anernixonuHa B (yHKIMOHUPOBAHUN HEPBHOH CHCTEMBL.
MexaHU3MBI 1€HCTBUS alleTHIX0JIMHA HA KIETOYHYI0 MeMOpaHy.

39. Harpuessiii Hacoc — Na+, K+-ATPa3a.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX 11O JUCIHUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3zBanue
paboTsI

ITpoBepsiemble
HUHAUKATOPBI
KOMITETECHLIU I

Coneprxanue paboTsI

P1

IIpaxruueckas
pabota
1.Criertudpuixa
OHOJIOTMYECKUX
MOJIEKYIL. SIBIEeHUs
IpaBUTAIUH U
WHEPIUH TS
OHOJIOTMYECKUX
MOJIEKYIL.
Bsaumopeiicreue

aTOMOB M MOJICKYIJI.

TepmoanHaMuka
OHMOCHCTEM.

IK-6-31

Crenmduxa OHOTOTHIECKUX MOJICKYI. SIBICHUS rpaBUTAlNH U
MHEPLMH 17151 OMONOrHYecKUX MOJIeKyll. B3aumopeiicTBue aToMoB 1
Moutekyit. TepMonuHaMuKa OHOCHCTEM.

P2

CamocTrosgTenpHas
pabora 1.
Crenunduxa
OMOJOTHYECKHX
MOJIEKYIL. SIBIEeHUS
TPaBHUTAINH U
WHEPIUH IS
OHMOJIOTHYECKHX
MOJIEKYIL.
BzaumopetictBue

aTOMOB U MOJICKYII.

TepmonnHamuka
ouocucrem.

ITK-6-31

Crnenuduka OHOTOTHYECKUX MOJICKYIT. SIBICHUS rpaBUTALUH U
MHEPIUH I OMOJIOTHIECKUX MOJIeKyl. B3anMmonelicTBiue aToMOB 1
Mosekyn. TepMmoauHaMuka GHOCHCTEM.




P3

IIpakruueckas
pabota 2.
duznueckue
B3aMIMOJICHCTBHS B
OMOJIOTHYECKHX
MOJIEKYJIax
(KOBaJICHTHBIE U HE
KOBaJICHTHbBIE
B3aMMOJICHCTBHS,
BOJIOPOJTHBIE CBSI3H,
ruapooOHbIe
B3aHMOJICHCTBUS.
Bonoponusie cszu.
Posnb Monekyn Boabl
itic:e
(GYHKIIMOHUPOBAHHMS
OHOJIOTMYECKUX
MOJIEKYIL.

OIIK-1-Y1;IIK-6-31

Ou3nuecKre B3auMOICHCTBUS B OMOJIOTHIECKUX MOJIEKYIax
(KOBaJIEHTHBIE U HE KOBAJEHTHBIE B3aUMO/EICTBHSA, BOAOPOIHBIE CBA3N,
ruapohoOHbBIE B3aNMOICHCTBHSL.

Bonopoxnssie cBsa3u. Pons Monekyn Bojs! 1 (DYHKIIMOHUPOBAHHS
OHONIOTUYECKUX MOJIEKYI.

P4

CamocTosTenbHast
pabora 2.
Dusnueckue
B3aMIMOJICHCTBHS B
OHMOJOTHUECKHX
MOJIEKYJIax
(KOBaJICHTHBIC U HE
KOBaJICHTHbBIE
B3aMMOJIEHCTBHS,
BOJIOPOJTHBIC CBSI3H,
ruapo¢oOHEIe
B3aHMOJICHCTBHUS.
Bonoponusie cszu.
Posnb Monekyn Boabl
inic:e
(yHKIIMOHUPOBAHUS
OHOJIOTMYECKUX
MOJIEKYI.

TIK-6-31;YK-1-
31;011K-1-31

Du3ndecKkre B3aUMOICHCTBHS B OHOTOTMIECKUX MOJICKyIax
(xoBaJIEHTHBIE U HE KOBAJEHTHBIE B3aUMO/EICTBHSA, BOAOPOIHBIE CBA3N,
ruapooOHbBIC B3aNMOICHCTBHSL.

Bonopoxassre cBs3u. Pons Moekys Bojs! Ut (hYHKIIMOHUPOBAHHS
OHONOTUYECKUX MOJIEKYI.

P5

IIpaxruueckas
pabora 3.
AMUHOKHCIIOTEI,
KITaCCU( KA
aMUHOKHUCIOT. benku
- IepBUYHAS
CTPYKTYypa,
BTOpHYHAS
CTpyKTYypa Oelika;
TpETUYHAs

CTpyKTypa Oernka,
YE€TBEPTUIHAA

cTpykKTypa Oernka.
DOJIUHT MOJIECKYITBI
Oenka. Ponauur 1
JleHaTypaius Oenka.

ITK-6-31;0I1K-1-
31;YK-1-31;I1K-2-
31

AMMHOKHUCIIOTBI, KaccU(uKaIys aMMHOKACIIOT. benku - nepBuyHas
CTPYKTYpa; BTOPUYHAS CTPYKTypa Oenka; TpeTHIHAast CTPYKTypa Oeska;
YeTBepPTHYHAs CTPYKTypa Oernka. DonmuHr MoseKyisl 6enka. QoixauHr
U JICHaTypanus Oeika.




P6

CamocrosTenpHas
pabota 3.
AMUHOKHCIIOTEI,
KITaCcCU( KA
AMUHOKHUCIIOT. benku
- MIepBUYHAS
CTPYKTYypa,
BTOPUYHAS

cTpykrypa Oenka;
TpEeTUIHAS

CTpyKTypa Oenka;
4eTBEpTHYHAS

CTpyKTypa Oerka.
DOJIIUHT MOJIEKYJIB
Oenka. PonauHr 1
JICHATypaLust Oenka.

ITK-6-31

AMHHOKHUCIIOTBI, KTaCCU(UKALNST aMHHOKUCIIOT. benku - mepBu4Has
CTPYKTYpa; BTOPUYHAs CTPYKTypa Oelka; TpeTHYHasl CTPYKTypa Oelka;
YeTBEPTUYHAS CTPYKTypa Oenka. DonanHT Mosekyisl 0erka. DomauHT
W eHatypanus Oenka.

P7

[Ipakrnueckas
pabota 4.
Hyxiennossie
KUCJIOTBI, CTPYKTYpa
n QyHKIHH.

OIIK-1-Y I;IIK-6-31

Hyxs1enHOBBIC KHCIIOTHL, CTPYKTYpa M (DYHKITHH.

P8

CaMocrosrenbHas
pabora 4.
Hyxneunoseie
KHCJIOTBI, CTPYKTYpa
n QyHKIHH.

OIIK-1-Y 1;IIK-6-31

HyxienHOBBIE KHCITOTHL, CTPYKTYpa M (DYHKITHH.

P9

IIpaxrnueckas
pabora 5. Caxapa,
YITIEBOJIBI,
CTPYKTypa 1
yHKIHH

ITK-6-31;11K-2-31

Caxapa, yrieBoJpl, CTPYKTypa U (pyHKIHUT

P10

CamocrosTenpHast
pabota 5. Caxapa,
YIIIEBOJIBI,
CTPYKTYpa U
yHKIHIH

ITK-6-31

Caxapa, yriaeBoJbl, CTPYKTypa U (DyHKIUT

P11

[Ipakrnueckas
pabota 6.
Buodusmueckue
MeXaHU3MBbI
(bepMeHTaTHBHOTO
KaTanm3a.
ONeKTpoHHO-
KOH(pOPMaIIMOHHBIE
B3aUMOJIEHCTBUS
MOJIEKyYJ OeJKa IpH
(bepMeHTaTUBHOM
KaTaJuse.
Crabumu3anus
(bepmeHTaMHI
Mepex0IHOTO
COCTOSTHHS
XUMHYECKAX
peakuui.
[IepBruunbie
MEXaHU3MBI
(hepMeHTaTUBHBIX
peakuwmii. Kuneruka
(bepMeHTaTHBHBIX
peaKuuil; peryasanus
(bepMeHTaTUBHOI
AKTHBHOCTHU
(Temneparypa, pH).
Perynsauus
(bepMeHTaTUBHBIX
peaxuuii.

IMK-2-Y 1;I1K-2-
31;0IIK-1-Y I;IIK-6
-31

buodusnueckue MexaHn3Mbl (PEPMEHTATHBHOTO KaTaJIN3a. DJIEKTPOHHO
- KOH(OPMAIMOHHBIE B3aNMOJICHCTBHS MOJIEKYIT Oellka TIpH
(epmenTaTHBHOM KaTammse. Ctabmin3anus GpepMeHTaMH IepeXOqHOTO
COCTOSIHUS XUMUYECKUX peakuui. [lepBruuHble MEXaHU3MBbI
(epMeHTaTHBHBIX peakiuil. KnHeTHKa (pepMEHTaTHBHBIX pEeaKIi;
peryisus GepMeHTaTHBHON aKTHBHOCTH (Temiieparypa, pH).
Perynsmnus ¢pepMeHTaTUBHBIX PEAKIHIA.




P12

CamocrosTenpHas
pabota 6.
Brodusmueckie
MeXaHHU3MBbI
(epMEeHTaTUBHOTO
KaTanmsa.
DNEKTPOHHO-
KOH(OpMALOHHBIE
B3aUMOJICHCTBHS
MOJIEKyJ OeJIKa TIpH
(hepMEeHTaTHBHOM
KaTanuse.
Crabumu3anus
bepMeHTaMEI
HEPEXOHOTO
COCTOSTHHS
XIMHYECKIX
peaKuui.
[lepBuuHsbIe
MEXaHU3MBI
(bepMeHTaTHBHBIX
peakuuii. Kunernka
(bepMeHTaTHBHBIX
peaKuuil; peryasus
(hepMeHTaTHBHOI
AKTUBHOCTH
(Temmnieparypa, pH).
Perymsauus
(hepMeHTaTUBHBIX
peakuui.

IK-2-Y1;I1K-2-
31;0IIK-1-Y 1;IIK-6
-31

Bruodusndeckue MexaHI3MbI (PEPMEHTATHBHOTO KaTaln3a. JJIEKTPOHHO
- KOH()OPMaLMOHHBIC B3aUMO/ICHCTBHSI MOJICKYJI OelKa IIpH
(epmenTaTHBHOM KaTanmse. Ctabmmn3anns GpepMeHTaMH MTepeX0IHOTO
COCTOSIHMSI XIMHUYECKUX peakuuii. [lepBrdHbIe MEXaHU3MBI
(hepmeHTaTUBHBIX peakuuii. Kunetnka GpepMeHTaTUBHBIX PEaKIIHii;
perynsiuust GepMEeHTaTHBHO akTHBHOCTH (Temnepatypa, pH).
Perymsamnus ¢pepMeHTaTHBHBIX PEaKIHii.

P13

[Ipakrnueckas
pabota 7.
Buodusuka
TpaHCchopMaIiH
SHEPTHH:
MUTOXOHJIPHU U
XJIOPOIUTACTHI.
Knerounoe
JIBIXQHHE.
MuToXoHIpUH.
doTocunTe3;
(dboTocucTeMBI U
KOMITOHEHTHI LIETH
nepeHoca
3JIEKTPOHOB B
MUTOXOHJIPHH.

OIIK-1-Y I;IIK-6-
31;I1K-2-31;11K-2-
33

Brodusuka TpaHcdopManuy SHEPTUH: METOXOHIPUH U XJIOPOILIACTHI.
Knerounoe npixanue. Mutoxonapuu. @oTocHHTE3; POTOCUCTEMBI K
KOMITOHEHTHI LIEMH MIEPEHOCa IIEKTPOHOB B MUTOXOH/PHUH.

P14

CamocTosTenbHast
pabora 7.
bruoduznka
TpaHchopManuu
SHEPTHH:
MUTOXOHJIPUU U
XJIOPOIUTACTHI.
Knerounoe
IbIXaHHE.
MuroxoHpuu.
dortocunTE3;
¢dboTocucTeMsl U
KOMITOHEHTBI LIETIH
repeHoca
AIIEKTPOHOB B
MUTOXOHJIPHU.

OIIK-1-Y 1;I1K-6-
31;1IK-2-32;I1K-2-
33

Bro¢usuxka Tpancdopmauy SHEPTUH: MUTOXOHIPHH U XJIOPOIUIACTHI.
Knerounoe neixanue. Muroxonapuu. @oTocuHTe3; GOTOCUCTEMBI U
KOMITOHEHTBI IIEMTH MEPEHOCA MEKTPOHOB B MUTOXOHAPHH.




P15

IIpakruueckas
pabota 8. MemOpana
wietku. CoctaB u
cBoiicTBa. MeTobl
HCCIICIOBaHUS
MeMOpaH

TIK-2-31;YK-1-
31;VK-1-V1

MemOpana knetku. CoctaB U cBoicTBa. METOBI MCCIIEIOBAHNUS
MeMOpaH

P16

CamocTrosTenpHas
pabora 8. MemOpana
xietkn. CocTaB 1
cBoMcTBa. MeTonl
HCCIIEN0OBAHUS
MeMOpaH

IK-2-31;YK-1-31

Memo6pana kietku. CocTaB B CBOWCTBA. MeTOIBI UCCIICTOBAHUS
MeMOpaH

P17

IIpaxruueckas
pabota 9.
Brodusuka
TPaHCIOPTA UOHOB.
DnekTpo-
XUMHYECKAM
TIOTEHITHAI.
[TaccuBHBIi 1
AKTUBHBIN
TPaHCIIOPT HOHOB,
Bo30yaumsle u He
BO30yIUMBIE
MeMOpPAaHBI.
Pacnpoctpanenue
BO30YK/IEHUS B
KIIeTKaxX

OIIK-1-Y1;IIK-2-31

Buodusuka TpaHCIOpTa HOHOB. DNEKTPO-XUMHUYECKIM ITOTEHIHAI.
ITaccHBHBIN M aKTMBHBIH TPAHCIIOPT HOHOB; B030yaiMbIe U He
B030ynmMbIe MeMOpaHbI. PactipocTpaneHne BO3OYKACHHS B KITETKaX

P18

CamocTrosgTenpHas
pabota 9.
Buodusuka
TpPaHCIIOPTa HOHOB.
DneKrpo-
XAMHYECKAM
MMOTEHITHAT.
IlaccuBHBIN U
AKTUBHBINA
TPaHCIOPT HOHOB,
Boz0Oynumbie u He
B030yANMBIE
MeMOpPaHBI.
Pacnpoctpanenue
BO30YXK/ICHUS B
KJIETKaxX

OIIK-1-Y I;IIK-2-32

buodusnka TpaHcropTa HOHOB. DIIEKTPO-XUMHUYECKHM MTOTECHIINAIL.
[MTaccuBHEIN 1 aKTUBHBIN TPAHCIIOPT HOHOB; Bo30yaiMele 1 He
B030ynuMble MeMOpaHbl. PactipocTpaHeHue BO30YKAE€HHS B KIETKaX

P19

IIpaxruueckas
pabora 10.
buosnexrpuueckue
MTOTEHLIUAIBI.
VYpasuenue HepHcra
U YpaBHEHUE
IIOCTOSIHHOTO T0JIS
l'onbnmana-
XomxkuHa-Karia.
[TaccuBHbIE
CBOICTBa
MeMOpaHBI.
[ToTenuuan nokost u
MOTEHIHMAT JEHCTBUS
B KJIETKaX.

IK-2-31;11K-2-32

buoanexrpuueckue noTeHuansl. Ypapaenue Hepaera u ypaBHeHue
nocrosiHHoro nond I'onsamana-Xomkkuaa-Karna. ITaccuBHble cBoMCTBa
MeMOpaHbl. [loTeHIa moKos ¥ MOTeHLUaN IEHCTBYS B KIIETKAX.




P20

CamocrosTenpHas
pabota 10.
buosnexrpuueckue
IMOTEHI[AAIBL.
VYpasuenue HepHcra
Y ypaBHEHHUE
ITOCTOSIHHOTO TOJIS
T'onpamana-
XomkkuHa-Karia.
ITaccuBHBIE
CBOMCTBa
MeMOpaHBI.
IToTreHnuan moxos u
IMOTEHITHAJ ACHCTBUS
B KJIETKAaX.

TIK-2-31;[TK-2-32

buosnexrpuyeckue noreHnuansl. YpasHenue HepHera u ypaBHeHue
nocrosgaHoro mois I'oapamana-XopkkuHa-Karma. ITaccuBHbIe cBOMCTBA
MeMOpaHbIL. [ToTeHITAI TTOKOS ¥ TTOTEHITHAN JACHCTBHS B KIETKAX.

P21

[Ipakrnueckas
pabota 11.
MonexynsipHble
MEXaHU3MBI
COKpAaIICHUS
Mbiel. CtpoeHue
M CBOICTBA aKTWHA K
MHO3HUHA.
MexaHu3MBbI
peryssumn
MBIIIICYHOTO
COKpAIIICHUSI.
MUO3HUHOBBIN U
AKTUHOBBIH
MEXaHH3M
peryssumn
MBIIIIEYHOTO
COKpAIICHUSI.
DNEKTPOMEXaHHYECK
0€ CONpSIKEHUE B
MBIIIax. MexaHnuka
MBIIIEYHOTO
COKpAIIICHUSI.

IK-2-31

MornekynsipHble MEXaHH3MbI COKpAIeHUs MBIIIBI. CTpoeHHEe U
CBOMCTBA aKTMHA M MHO3HMHA. MeXaHU3Mbl PETYIIALUH MBILIEYHOIO
COKpalleHusl. MUO3MHOBBIN U aKTUHOBBIM MEXaHU3M PETyJISILIUU
MBIIIICYHOTO COKPAIEHUS. DIEKTPOMEXaHNIECKOE CONPSDKEHUE B
MbININax. MexaHuka MbIIIEYHOTO COKPALCHHUS.

P22

CamocTrosgTenpHas
pabora 11.
MonekynspHble
MEXaHU3MBI
COKpaIICHUS
Mbimel. CTpoeHue
M CBOMCTBA aKTHHA U
MMO3HHA.
MexaHu3MBbI
peryasnumn
MBIIIEYHOTO
COKpAIICHHSI.
MUO3UHOBBIN U
AKTUHOBBIN
MEXaHH3M
peryssun
MBIIIIEYHOTO
COKpAIIICHUSI.
DNEKTPOMEXaHUUYECK
0€ CONpsKEHHUE B
MBIIIIAaxX. MexaHuka
MBIIIEYHOTO
COKpAIIICHUSI.

ITK-2-31

MonekynspHble MEXaHH3MBbI COKpaleH s MbIIIbl. CTpoeHHe U
CBOMCTBA aKTMHA M MUO3MHA. MeXaHU3Mbl PETYIISLUHY MBIIIEYHOTO
COKpauleHus. MUO3HHOBBII U aKTUHOBBIM MEXaHU3M PEry/sILUU
MBIILIEYHOTO COKpAIEHUsI. DIEKTPOMEXaHNUECKOE CONPSKEHUE B
MbINIax. MexaHuka MbIIIEYHOTO COKPALCHHUS.




P23

IIpakruueckas
pabota 12.
Brodusuka
peuenuuu. Ilepenaua
CHTHaNa B
(boToperenTopHbIX
wretkax. brnogpmusnka
TpaHCIIopTa
MaKpOMOJIEKYIL.
CBoOOHOpAINKATE
HBIE IIPOLIECCHI.
BosnetictBue
3NEKTPOMAarHUTHBIX
W3ITy4CHHUH.
JeiicTBue panuanuu

TIK-2-31;1TK-2-
33:T1K-2-32

Buodusuka penenuun. Ilepenada curnana B GOTOPEENTOPHBIX
wieTkax. buogusnka TpaHCcIOpTa MAKPOMOJIEKYI.
CBoOoHOpaIMKANEHBIE IPOIiecCHl. Bo3aeiicTBIE 31eKTpOMarHUTHBIX

u3nydeHuid. JlelicTBue paguanuu

P24

CamocrosTenpHas
pabora 12.
Brodusnka
peuenuuu. Ilepenaua
CUTHaja B
(doTopenenTopHbIX
KieTkax. buodusuka
TpaHcropTa
MaKpOMOJIEKYJI.
CBo0oHOpaINKATE
HbI€ MTPOLECCHI.
BosnetictBue
ANIEKTPOMArHUTHBIX
U3Iy4EHUH.
JeiicTBue pannanuu

IK-2-32;11K-2-
31;11IK-2-33

Buodusuxka penenuun. [lepenava curnana B GpoTopenenTOPHBIX
wieTkax. buogusnka TpaHcopTa MAaKPOMOJIEKYI.
CB0o0OoIHOpagUKATBbHBIE TIPOLecChl. BosaelicTBrE 3IEKTpOMarHUTHBIX

n3nydeHui. JlelicTBue paguanuu

5.3. OueHovHbIe MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onnca}me 6I/IJ'IeTOB, TECTOB U T.l'[.)

DK3aMeH N0 Kypcy He MpeycMOTpeH

5.4. MeToauka OLIeHKH OCBOCHHS NUCUMILIMHBI (Moay/1s, npakTuku. HAP)

ITo xypcy mpeaycMOTpEH 3aueT ¢ OLEHKOM. 3a4eT ¢ OLIEHKOH MPOCTABISAETCSI HA OCHOBE OLIEHOK TEKYIETO KOHTPOJIS

OI1leHKa «OTIMYHO» - 00YYAIOIIUIACS MOKA3BIBACT MTyOOKHE, HCUEPITBIBAIOLIIE 3HAHKS B 00BEME MTPOHICHHOI IPOrpaMMBl,
YBEPEHHO JICHCTBYET 10 MPUMEHEHHUIO TIOTY4CHHBIX 3HAHWH Ha TPAKTHUKE, TPAMOTHO W JIOTHYECKH CTPOHHO M3JIaraeT MaTepHa Mpu
oTBeTe, yMeeT (popMynUpOBaTh BEIBOABI H3 U3JI0KEHHOTO TEOPETUIECKOTO MaTeprala, 3HAET JOMOTHUTENFHO PEKOMEHIOBAHHYIO

JIUTEPATYPY.

O11eHKa «XOPOIIOY - 00YIaIOMINICS TTOKAa3bIBACT TBEPIBIC U TOCTATOYHO MOJTHBIC 3HaHHS B 00BEME TPOHICHHOH MPOrpaMMBl,
JIOMTyCKaeT He3HAYNUTENHHBIE OIMOKU TPH OCBENICHUH 3aJJaHHBIX BOIIPOCOB, MPABIIIBLHO JICHCTBYET IO MPUMEHEHUIO 3HAHNH Ha

IIPAKTUKE, 4€TKO M3J1araet Mmarepual.

O1LeHKa «y/OBJIETBOPUTENBHO) - 00yJarOIINiics TOKAa3bIBAET 3HAHUS B 00bEME MPOHACHHOI NPOrpaMMBbl, OTBETHI U3JIaraeT XOTs U C
OITMOKaMH, HO YBEPEHHO HCIPABIISIEMBIMH MOCIIE JOIIOJHUTEIBHBIX M HABOISAIINX BOIIPOCOB, IIPABIIIBHO JEHCTBYET IO
MPUMEHEHHIO 3HAaHNH Ha MTPaKTHKE;
O1eHKa «HEYJOBIETBOPUTEIBHOY - 00YJAIOLIHIACS AOMYCKAeT IpyOble OMINOKH B OTBETE, HE IOHUMAET CYIIIHOCTH U3JIaraeMoro
BOIPOCA, HE yMEET IIPUMEHATh 3HaHHS Ha PAKTHKE, JAeT HEIOIHbIE OTBETHI Ha JIONOIHUTEIbHBIC U HABOSIINE BOIPOCHI.
OreHKa «He SIBKay — O0y4JaroIMiCsS He SIBIICSA Ha KOHTPOJIBHBIC MEPOIIPUATHS B CEMECTPE..

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHME

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU

3arnaBue

Bubanoreka

W3narenbcTBO, rof

JI1.1 |IInauyk JI. T, Buoxumus: yaebHoe mocobue OnexrpoHHas OHOIHOTEKA Kemeposo: Kemeposckuit
3unkesuy E. 1., TEXHOJIOTMYECKUH UHCTUTYT
I'puauna C. b., MUIIEBON MPOMBIIUIEHHOCTH,
Hromuna A. B. 2011

JI1.2 | Tynskosa O. B. Buonorus: yue6HUK DnekTpoHHast OnbIMoTeKa Mocksa: [Tupexr-Menua, 2013

JI1.3 | Bbapsimesa E., Teopernueckue OCHOBBI DJeKTpoHHAs ONOTNOTEeKA Openoypr: OpeHOyprekuit

Bapanosa O., l'amOypr
T.

OuoxmMum: yaeOHoe mocodme

rOCYZlapCTBEHHBIH
yHUBepcHuTeT, 2011




ABTOPEBI, COCTaBUTEIHN 3armaBue

Bubanoreka W3naTenbcTBO, roj

JI1.4 |Huxusu A., JlaBeinoBa | bruodusuka: KOHCIIEKT Jlekuuif: | DnekTpoHHas OubnnoTexa Openbypr: OpeHOyprexuit
0. KypcC JIEeKIUH rocyaapCTBEHHBIN
yHuBepcurer, 2013
JI1.5 [IampaeB A. B. Broxumus: yaedHoe mocodue OnexrpoHHas OHOIMOTEKa OpenoOypr: OpeHOyprexuit
rocyaapCcTBEHHbBIN
yHuBepcureT, 2014
JI1.6 |HoBuxoB A. A., buodusuka u buomarepuansi: DneKTpoHHas OnbIroTeKa Omck: OMckuii
Herpos /1. A, MexXaHHKa: yaeOHoe TTocodne rOCYIapCTBEHHBIH
IIyrunues B. 10., TEXHUYECKUI YHUBEPCUTET
MymioxoBa A. P. (OMI'TY), 2017
6.1.2. JlonoHUTeEIbLHAS JIMTEpPaTypa
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbcTBO, TOx
JI2.1 |I'mppanosuu B. 1., Buoxumus: yaebHoe mocobue OnexrpoHHas OHOIHOTEKA Musck: TerpaCucremc, 2014
I'mapanosuu A. B.
6.1.3. MeTroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnasue Bubanoreka W3naTenbCcTBO, TOx
JI3.1 | ®omunsix B. JL, Buoxumust: yaedHo- OnexrpoHHas OHOIHOTEKA Homkap-Omna: IoBomxckuit
Tapacenko E. B., METOANYECKOE Iocodue rocyaapCTBEHHBIN
Henuncosa O. H., TEXHOJIOTHYECKU I
ITaBnosckas I1. T yHUBepcurer, 2014
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANUOHHON ceTH « AHTepHET»
Bapsimiesa, E. TeopeTnueckrne OCHOBBI OMOXUMHUH : http://biblioclub.ru/index.php?page=book&id=259198
yuebHoe mocooue / E. Bapriiesa, O. bapanosa, T.
A1 |TamOypr ; OpeHOyprekuii rocyIapCTBEeHHBIN
yHuBepcuteT. — OpeHoypr : OpeHOyprekuii
rocyznapcTBeHHbI yHuBepcuret, 2011. — 360 c.
6.3 IlepeueHb MPOrpaMMHOro obecneyeHus
1 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 |ESET NOD32 Antivirus
I1.3 |Kaspersky Endpoint Security
1.4 | Win Pro 10 32-bit/64-bit
IL.5 | Microsoft Office
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
H.1 |IlonHOTEKCTOBBIE POCCUICKME HAYYHBIE )KypHAJIbl U CTaTbU:
WN.2 |— Hayunas snekrponnas 6ubmmoreka eLIBRARY https://elibrary.ru/
N.3 |— IHomHOTEKCTOBBIE AEI0BbIC MyONIHUKAIIMKA HH()OPMATreHTCTB M Ipecchl o 53 otpacisim https://polpred.com/news
N.4 |HNrOcTpanHbIe 6a3s! maHHEIX (HocTyn ¢ IP angpecos MU CuC):
WN.5 |— anaimThueckas 0a3a (nHAekchl utupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— ananutuyeckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/
N.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— HayuHbIe )XypHaJbl u3aatenscTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune OcHariexnne
b-416 VY4eOHBI KOMIUIEKC IO CTPYKTYPHOH |POEKTOp,  DKpaH;  MapkepHas  JOCKa,  KOMITBIOTEp
JUaTHOCTHKE M  MaTepHajoBequeckol | mpemonaBaTens; Mmukpockom Carl Zeiss Axio Scope Al,
9KCIEPTU3C HEOPraHUYECKHX MAaTepHajoB | KOMIBIOTEPHBIH KiacC Ha 12 KOMIIBIOTEPOB, KOMILICKT
METOJJaMH OTITHYECKONH MUKPOCKOIIHH: y4aeOHoI Mebenn
b-420 VY4eOHBIIT KOMIDIEKC TI0 CTPYKTYPHOH | IpOEKTOp; MyJIbTUMEIMHHAS JIOCKa; MapKepHas JOCKa,
JIWaTHOCTHKE ¥ MaTepHaJoOBEeIUECKO | JOKyMEHT-KaMepa; KOMIIBIOTEP TIperoiaBaTes;
9KCHEPTH3C HEOPTraHMUYECKHNX MATepHaoB | MHKPOCKONBI MeTajiorpadmdyeckue 11 mT., KOMIIIEKT
METOAaMH  OINTHYECKOM  MHKPOCKONHH. | yaueOHOH mMebenu

MHUKpPOCKOTIHBIN 3aJ:




JTro6oit KOpITyC
MynpTuMenuitnas

VYueOHas ayauTopus I TIPOBENCHUS
3aHATHH JIGKIMOHHOTO THINA W/WIN JUIS
MIPOBEJCHMSI TPAKTUUECKUX 3aHATHI:

JKpaH, MpoeKTop, nocka, [1K, xomruiekr ydeOHOW Mebemu
Ha 80 mocagounblx MecT, goctyn k OMOC yHuBepcutera
LMS Canvas, auuensuonssie nporpammbl MS Teams, MS
Office

YuranbHbii 3a1 Ne3 (B)

KOMIUIEKT yueOHoii wmebenmn Ha 20 pabounmx MecT,
KOMITBIOTEpPBl C MOAKIIOUEHHEeM K cetd «MHTepHET» U
JOCTYIIOM B HIIEKTPOHHYIO nH(pOPMAITHOHHO-
00pa3oBaTENbHYIO CPEy YHUBEPCUTETA

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

[IpoBeneHue NEKIHHA OCYIECTBIAETCS UCKIIOUUTENIBHO B ayIUTOPHSIX, 00eCIIeIeHHBIX MyIbTHMEIUHHBIM 000pYI0BaHHUEM, C
BO3MO)KHOCTBIO TIOKa3a MPE3EHTalni 1 BHICO(UIHMOB.
JleknnoHHBIE 3aHATHS HAIlENEHBI Ha H3yYeHHUE CTYICHTaM1 OOIIMX BOIIPOCOB MO XUMUYIECKAM OCHOBAM OMOJIOTHYECKIX

TPOLIECCOB.

[IpoBeneHue ayqUTOPHBIX 3aHATUI IPeAyCMaTPUBAET UCTIOIb30BAHNE B yU€OHOM KypCe aKTHBHBIX U MHTEPAKTUBHBIX TEXHOIOTHHA:
- IPOBEICHHE JICKIIH C UCITOJIb30BaHNEM MHTEPAKTHBHBIX M MYIIBTHMEIMHHBIX TEXHOJIOTHH (TIpe3eHTams B popmate MS

PowerPoint);

- UCTIONIb30BaHKE NIPU IPOBEICHUH JTEKIMOHHBIX 3aHATHI aKTUBHBIX (hOpM 00ydeHHs y4eOHBIX BUAEOMATEPHATIOB U
KOMIIbIOTEPHBIX TPEHAKEPOB.
JlucrinHa OTHOCHUTCS K TOYHBIM HayKaM M TpeOyeT 3HAUUTEIBHOTO 00BheMa CaMOCTOSATENbHON paboThl. OTnenbHbIe YaeOHbIe
BOIIPOCHI BEIHOCSITCS HA CAMOCTOSITENIBHYIO IIPOPAOOTKY M KOHTPOIUPYIOTCS IOCPEACTBOM TEKyIel artectanui. [Ipu sTrom
OpraHU3yIOTCA TPYNIOBLIE M MHIUBUIyalbHbIE KOHCYAbTalMU. KauecTBeHHOE OCBOEHHUE AUCIUILTHHBI BO3MOXHO TOJIBKO P
CHCTEMaTHYECKOH CaMOCTOSTENBHOM padoTe, YTO MOJIeP)KUBACTCS CHCTEMOM TEKyIIel 1 pyOeKHOH aTTecTaluy.




