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1. HEJIX OCBOEHUA

1.1

CdopMupoBaTh KOMIIETCHIIUN B COOTBETCTBHE C YIEOHBIM IUTAHOM, ITOJYIUTTh 0a30BBIC 3HAHUS W HABBIKA B 00JIACTH
MIPUHIUIIOB OPTraHU3alUH KUBOK MaTEepUH, KOTOPBIE MOTYT OBITH MTOJIOKEHBI B OCHOBY Pa3pabOTKu BBICOKOI((HEKTUBHBIX
OMOHAHOTEXHOJIOTHUECKHX IPOIIECCOB M HAHOOHOMATEPHAIOB.

1.2 | 3agaun JUCLMIUIMHBI — HAYYUTh IPOTHO3UPOBATh OMOXUMHUUECKHE CBOIICTBA HAHOMATEPHAJIOB, AJIsl TOT0 U3YYUTh
CTPOCHHE U CBOWMCTBA BAKHEHIINX OHMOIOIMMEPOB, COCTABIIIOIINX OCHOBY KU3HCHHBIX IPOIECCOB; PACKPHITH CMBICI
OCHOBHBIX XUMHYECKHX 3aKOHOMEPHOCTEH OMOJIOTMIECKHX IPOIECCOB; NaTh IOHATHE O IPAKTHYECKOM IPUMEHEHUH
MOJIEKYJISIPHO-OMOIOTHYECKUX 3HAaHUK B 00JacTH OMOHaHOMATEPHAJIOBEACHHS U UCIIOIb30BaHUN HAHOOMOTEXHOIOTUH
IIPU CO3/1aHHK OMOCOBMECTUMBIX HAHOMATEPHAJIOB.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM IIPOI'PAMMbI
brox OIT: b1.B./IB.19
2.1 TpeboBanus k l]pe)lBa]Pl/lTe.H])HOi/i NOAr0TOBKE 00y4aroerocs:
2.1.1 | Auddy3us n nuddy3noHHO-KOHTPOIUPYEMBIE TIPOIECCH
2.1.2 | MarepuanoBeneHue
2.1.3 | MarepuasioBeieHUE MOIYIIPOBOJHUKOB U JTUAJIEKTPUKOB
2.1.4 |MerannoBeaeHe HHHOBALIMOHHBIX MaTEepUalIOB
2.1.5 [Meronsl ucciueroBaHusl MaTEpUaIOB
2.1.6 |Merponorus u craHgapTH3aMs HU(POBBIX TEXHOJIOTHIA B MATEPUAIOBEICHUN U METAJLTYPIUH
2.1.7 | Merponorus u TeXHHYECKIE H3MEPeHUS (PYHKIHMOHATIBHBIX MAaTEPUAIOB
2.1.8 | Merponorus, cTaHAapTH3aMA U TEXHUYECKHE H3MEPEHUS
2.1.9 |Merponorus, cTaHAapTH3AIMS U TEXHUYECKHE H3MEPEHUS B SIEKTPOHUKE
2.1.10 | OcHOBBI MaTepHATIOBEICHHUS U METOJIOB HCCIIEI0BAHH MATEPHATIOB
2.1.11 |Pa3paboTka HOBBIX MaTEpHAIOB
2.1.12 | da3oBbIe paBHOBECHS U JE(HEKTHI CTPYKTYPHI
2.1.13 | ®usuka TUAIEKTPUKOB
2.1.14 | ®u3uka noIynpoBOAHUKOB
2.1.15 |BBeneHue B KBAaHTOBYIO TEOPHUIO TBEPJOTO Tela
2.1.16 | JledeKThl KpUCTATITUIECKOMN pemeTKH
2.1.17 | KoMmmeloTepuszanus sKCIIEpUMEHTa
2.1.18 | Marepuainsl aJbTepHATHBHON YHEPTETHKH
2.1.19 | Marepuaibl HAyKOEMKUX TEXHOJIOTUN
2.1.20 | OcHOBBHI U3aliHa METAJUIMYECKUX MATEPHATIOB
2.1.21 |IlnanupoBaHue U OpraHU3AIMS HAyYHO-UCCIIEA0BATEIbCKON paboOThI
2.1.22 |IlnaHupoBaHuE HAYYHOTO SKCIIEPUMEHTA
2.1.23 | CoBpeMeHHbIE POOIEMBI MAaTEPHAIOBEACHUS
2.1.24 | Teopust MOBEPXHOCTHBIX SIBICHUIMA
2.1.25 | Teopust cummeTpun
2.1.26 |DnexrpoHuka
2.1.27 |Kpucramnorpadus
2.2 Jucunnunubl (MOIy/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I51) HE00X0AUMO KaK

npeauIecTBYyOLIee:
2.2.1 | ATOMHas M 3JE€KTPOHHAS CTPYKTypa IOBEPXHOCTH M MeXK(a3HBIX TPaHUI
2.2.2 | KoMIo3ulMOHHbIE MaTE€pUaIIbL
2.2.3 |KoHcTpyHpoBaHHE KOMIIO3UILIMOHHBIX MaTEPUAIIOB
2.2.4 |Meronsl uccieI0BaHUs CTPYKTYp U MaTepuanoB. Yacts 2
2.2.5 |IloBepXHOCTHOE MOJUPHUIINPOBAHHE MATEPUAIIOB U 3AIIUTHBIC MTOKPHITHS
2.2.6 |IIpowsBoncTBeHHAs MPaKTHKA O ITOIYYCHUIO MPOPECCHOHANBHBIX YMEHHI U OIBITa TPO(HECCHOHATIBHON IS TENEHOCTH
2.2.7 |IIpousBoncTBeHHAs MPAKTHKA IO ITOIYYCHUIO MPOPECCHOHANBHBIX YMEHHI U ONBITa TPO(HECCHOHATIBHON ICSTEIEHOCTH
2.2.8 |IIpownsBoncTBeHHAs MPAKTHUKA O IMOIYYCHUIO MPOPECCHOHANBHBIX YMEHHI H ONBITa TPO(HECCHOHATIBHON ISSTENEHOCTH
2.2.9 |IIpousBoncTBeHHAs MPAKTHKA IO IMOJIYYCHUIO MPOPECCHOHANBHBIX YMEHHI U ONBITa PO(HECCHOHATIBHON ICSTEIFHOCTH
2.2.10 | ChoeuunanbHbIE CILIABbI
2.2.11 | ®usnyeckoe MaTEpUAIOBECHUE CIUIABOB ¢ 0COOBIMU MarHUTHBIMH CBOWCTBaMH, 4acTh |. MarHUTHO-MSTKUE CILIaBbI
2.2.12 | dusnyeckoe MaTEpUATIOBECHUE CIUIAaBOB ¢ 0COOBIMU MarHUTHBIMHU CBOWCTBAMH, 4acTb 2. MarHUTHO-TBEP/bIE CILIIaBbI




2.2.13

AMop¢HBIE, MUKPO- 1 HAHOKPUCTAJTUIECKUE MaTEPUAITBI

2.2.14 |buodmusuxa

2.2.15 |BsIcOKOTEMIEpaTypHbIE B CBEPXTBEP/bIC (DYHKIIMOHAIBHBIC U KOHCTPYKI[OHHBIC MaTePUaIIbI
2.2.16 |KowmnbroTepHble 1 HH(GOPMAIIMOHHEIE TEXHOIOTHH B HAyKe U IIPOU3BOICTBE
2.2.17 |MarepuanoBeneHle U TEXHOJOTUH ITEPCIIEKTUBHBIX MaTepHAIIOB

2.2.18 | Meronpl HccenoBaHUS XapaKTEPUCTHUK U CBOMCTB MaTepHaiOB

2.2.19 | Metoapl 31€KTPOHHOM MUKPOCKOIIUY [UI1 MAaTEPUAIOB TBEPIOTEIBHON 3JIEKTPOHUKU
2.2.20 |MeTponorus ¥ NCTIBITaHNS (QYHKINOHAIBHBIX MATEPHAIIOB

2.2.21 | OcHOBBI HayYHO-TEXHUYECKOTO MEPEBOA

2.2.22 |IlpakTika Hay4YHO-TEXHUYECKOTO MEPEeBOIa U PEIAKTUPOBAHUS

2.2.23 | Ten3opHbIe METOABI B KPUCTAIUIO(DUIUKE

2.2.24 | TexHONOTHS MOJTyYEHHS KPUCTAIIIOB

2.2.25 |®usnueckue OCHOBBI MaTHETH3Ma U MPOLECCH TepEeMarHHYMBaHHs MaTEpHaIoB
2.2.26 |®usuueckue cBOiicTBa MPUIOBEPXHOCTHBIX CIOEB U METOABI UX HCCIIEIOBaHUN
2.2.27 | OyHKIMOHATIBHBIE HAHOMATEPUATIBI

2.2.28 | XuMus ¥ TEXHOJOTHUS IIOJIUMEPHBIX MaTepPHaIoB

2.2.29 |buoopranuueckas XUMHs

2.2.30 |BsIcokoTeMIepaTypHbIE KepaMHUIECKUE MaTePUaIbI

2.2.31 |KaponpouHsle U pagualliOHHO-CTOMKUE MaTEpHAIIbL

2.2.32 | KBaHTOBas Teopus TBEPAOIO Tela

2.2.33 | MaremMaTH4€eCKOE U KOMIIBIOTEPHOE MOAEIMPOBAHUE MATEPUAIIOB U IIPOLIECCOB AIIEKTPOHUKU
2.2.34 | Meroapl HccaenOBaHUS MaKpO- 1 MUKPOCTPYKTYPBI MaTEpUaIoB

2.2.35 | Meroas! HenapaMeTpUUECKOH CTATUCTUKI

2.2.36 | Hekoropsle r1aBbl KpUCTAIUIOXUMUH

2.2.37 | OOBbeMHBIE HAHOMATEPHUAIIBI

2.2.38 |IIporecchl moyydeHust 1 00pabOTKH CBEPXTBEPIBIX MATEPUATIOB

2.2.39 | Ctpykrypa 1 TEXHOJIOTUYHOCTh CILLIABOB

2.2.40 | ®U3MKO-XUMHUS IBOJIOIUH TBEPAOTO BEIIECTBA

2.2.41 |SnepHO-CIIEKTPOCKOMMYECKHE U CHHXPOTPOHHbIE METO/IbI UCCIIEN0BAHUM

2.2.42 | Arrectanus U UCHBITaHHS BBICOKOTEMIIEPATYPHBIX U CBEPXTBEPABIX MATEPUAIIOB
2.2.43 | Arrectanus u cepTudUKaLMs U3ACTUNA YIEKTPOHHON TeXHUKH

2.2.44 | KoMmbioTepHble U MH()OPMAIIMOHHbBIE TEXHOJIOTUH B HAayKe M MMPOU3BOJICTBE (DYHKINOHAIBHBIX MaTEpHATIOB
2.2.45 |MatepuanoBeneHHE U TEXHOJIOTHH IEPCHEKTUBHBIX MaTEPHAIOB

2.2.46 |Matepuasl ¥ HIEMEHTHI CHUHTPOHUKH U CITHBOTHOBOM ONTHKU

2.2.47 | MeHeKMEHT KauecTBa

2.2.48 | Meramnuueckue MaTepUasl Ul KpyIMHBIX TPAHCIIOPTHBIX CUCTEM

2.2.49 | MeramnoBeeHHE BBICOKOIIPOYHBIX CIIJIABOB

2.2.50 |Merononorus u NpakTHKa OMPEAETICHHs pa3MEPHBIX XapaKTepUCTHK MaTEpUaoB
2.2.51 |Merononorus Hay4qHbIX HUCCIEJOBAHUI

2.2.52 | Onruueckue siBieHUA B Kpuctamiax. Yacts 2

2.2.53 | OcHOBBI KIIETOYHOH ONOJIOTHH

2.2.54 | OdopmieHue pe3yabTaTOB HAYTHOM JACATEIEHOCTH

2.2.55 |IlpakTnueckoe NpUMEHEHHE TeOPUN (PYHKIIMOHATA 3IEKTPOHHON IIIOTHOCTH
2.2.56 | Cummerpusi HAHOCUCTEM

2.2.57 |CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTHU B CTPYKTYPHOM aHaIH3e

2.2.58 | CieKTpOoCKOIMYECKUE U 30H/I0BbIC METOIbI

2.2.59 | Tepmomexanuueckas 00pabOTKa METAJIIOB U CIIJIABOB

2.2.60 | YmpaBneHHe KOJUIEKTHBAMU

2.2.61 |YmpaBneHue mpoeKkTaMu

2.2.62 | XuMu4ecKre OCHOBBI OMOIOTHUECKUX MPOIIECCOB

2.2.63 |Ludpposoe maTepraIoBeICHUE

2.2.64 |Hopwms! u mpaBuna opopmnerus BKP

2.2.65 |IloxroroBka K IpOIEAype 3AIIUTHI U 3aIIUTa BRITYCKHOI KBAH(HUKAITHOHHON pabOTHI




2.2.66 |IloaroToBka K mpoLEAype 3alIUThI U 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHON PabOoThI

2.2.67 |lloaroroBka K IpoOIEAype 3aIUThI U 3aIIKUTa BRITYCKHOI KBATH(UKAIIHOHHON pabOThI

2.2.68 |IloaroroBka K IpOIEAype 3aIIUTHI U 3aIHUTA BRITYCKHOI KBATH()UKAIIHOHHON PabOTHI

2.2.69 |IlpenmumioMHas IPAKTHKA IJIS BEITOTHEHHS BBITYCKHONW KBATH(UKAIIMOHHON paboThI

2.2.70 |IlpenmumioMHast IPAKTHKA IJIS BEITOJTHEHHS BBITYCKHOW KBaTH(UKAIIMOHHOH paboTHI

2.2.71 |IlpenmumioMHas IPAKTHKA IS BEITOJTHEHHS BBITYCKHOW KBATH(UKAIIMOHHOH paboThI

2.2.72 |IlpenmumioMHas MPaKTHKA IS BEITOJTHEHHS BBITYCKHOW KBaTH(UKAIIMOHHOH paboTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

ITK-1: Cnocoben Kk MOMCKY HOBBIX HANIPABJIEHNIi HAYYHBIX HCC/IeI0BAHMIT M CHHTe3Y 3HAHUI B 00J1aCTH MaTepHaJIOBeIeHUS
H TeXHOJIOTHU MATePHAJIOB, CIIOCO0eH 0()OPMJIATH TeXHHUYECKHE 32JaHUS M 0TYETHbIE MATEPHAJIBI N0 MIAHUPYEMBIM H
NMPOBeIeHHBIM HCCJIeT0BAHUAM

3HaTb:

ITK-1-33 3aKOHOMEPHOCTH MEKXMOJIEKYJIIPHOTO B3aUMOJICHCTBHSI B OMOXUMHUYCSCKUX MPOIIeCCax )KUBOW KIETKH;

[IK-1-32 mMeToxabI CHHTE3a U XapaKTepu3alui HAHOMATePHANIOB, IPIMEHIEMbIX B OMOMEIUIINHE;

ITK-1-31 ¢pyHIaMeHTaIbHBIC PA3IUYKsA CBOHCTB MACCUBHBIX U HAHO- MAaTEPHUAIOB, OCOOCHHOCTH UX B3aUMOJICHCTBHSI C )KUBOM
KJIETKOM.

Ymerb:

ITK-1-Y3 oI1eHnTh MOTEHIMATbHBIC d(PGEKTHI BIUSHHUS TOTO WM HHOTO HAHOMAaTephalla Ha YHEPTreTUYCCKHE MPOIECCHl )KUBOU
KJIETKH,

[IK-1-¥Y2 cMmonenupoBaTh BIUSHAC HAHOMATEPUIIOB Ha PA3IHYHbIC OMOMONIEKYIIH,

ITK-1-Y1 oneHUTH BIMSHUE Pa3MEPHOCTH MaTepUIIa Ha MPOIIECC ero B3aMMOJICHCTBUS C )KUBOI KICTKOM;

Baanernb:

TTK-1-B3 HaBbIKaMH MTOCTAHOBKH SKCIIEPUMEHTANBHBIX UCCIICAOBAHMH in Vitro U in Vivo JIsi KOMIUIECHOTO H3Y4eHUS
6uoxumMuaeckux 3¢ GheKToB B3anMoAeHCTBHA
HAaHOMATEPHJIOB U KUBOM KJICTKH, TKAHEH, OpraHOB M OpraHU3Ma XUBOTHOTO B I[EJTOM.

ITK-1-B2 MeromaMu aHanmm3a ¥ MOJCIMPOBAHUS ITyTe HAHOYACTHII IPH WX TOIAJaHUH B )KUBYIO KICTKY;

TIK-1-B1 meronamu OLleHKH IUTOTOKCUYHOCTH MUKPO- U HAHOMATEPHAJIOB.

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumedyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype WHIMKATOPBI H 1. sieMble
KOMIeTeH Mt pecypchbl padoThI

Paznea 1. OcoGennocTn
cTpoeHus u 6a30BbIe
(yHKIMM OCHOBHBIX
KJIACCOB 0MOMOJIEKYJI
(beskmn, ;KMUpbI, YII1EBOAbI,
HYKJIEHHOBbIE KUCJIOTHI).

1.1 XUMHUYECKUE CBA3ZH. 7 4 IK-1-31 IIK-1- JI1.3
CrtpoeHue MOJIeKyII. 33 IIK-1-V3 JI1.4J13.1
H3omepus. buoMonekyisl. [K-1-B2

XMMHYECKUE PEAKLIUH.
Ou3ngecKas XUMUSL.
Onepreruka. PaBHOBeCHE.
DOHTANBIUS U SHTPOIHS.
Kunernka XuMHIECKIX
peakuumii. Katanus. Boga xak
pactBoputens. ['uapopobusle
B3auMozeicTBus. Kucnorsl n
ocHOBaHMA. OKHCIUTENEHO-
BOCCTAHOBUTENBHBIC
npouecchl. /JIex/




1.2

Yrnepoasl. OyHKUMY U
CcTpyKTypa. Xumus
yrI1eBoi0B. MoHO- 1
JUcaxapuabl.
[Tonucaxapumpl.
PacturensHbie
[OJIMCAXaAPHUIBL.
I'MuKo3aMUHOTIIMKAHBL U
[JIMKOTIPOTEHHBI.

Jumuner. Knaccudukanus n
(yrakumuy. JKupHbIe KHUCIOTH
1 HEeUTpasIbHbIE KUPbI
dochonunuap u
TITMKOJTATIAIBL.

/JIex/

[K-1-31 IIK-1-
32 TIK-1-33
[IK-1-V1 IIK-1
-Y3 IIK-1-B2

JI1.3
JI1.4J13.1
01

1.3

AMUHOKHUCTIOTHI.
Du3nvecKrue U XUMUIECKUC
cBoiicTBa. [IpoTenHOTeHHBIE
AMHHOKHCIIOTHI.
AMMHOKUCIIOTHBIH aHAHU3.
[Mentuap! u 6enxu. O6IHe
cBenieHyst. [lentumaHas CBSI3b.
BropuuHsie cTpyKTypbl
6enkoB CTPYKTYpHBIE OCITKH.
I'moGynspHBIe GenKu.
CaepTbIBaHUE OEITKOB.
[Tna3maruueckas MeMOpaHa,
JIUTTHTHBIN OUCITON.
MemOpaHHbIe OeKu

Mp/

[K-1-31 IIK-1-
32 [1K-1-33
[IK-1-V1 IIK-1
-Y3 IIK-1-B2

JI1.3
JI1.4J13.1

P1

1.4

HyxnenHoBble KUCIIOTBI.
A30THCTBIE OCHOBaHHMS U
HYKJICOTHIBI
PubonyKkienHOBBIE KUCTIOTHI
Jle30KkcupuOOHYKIIEHHOBBIE
KUCJIOTBL. MoOJIeKyIIsipHble
monenu JJHK u TPHK. /Cp/

MK-1-31 IIK-1-
32 [IK-1-33
IIK-1-V1

J1.3
JI1.4J13.1

Pa3znen 2. DHepreruka
NMPOLECCOB B KJIeTKAaX.
I'mukonaus. Mutoxonapuu.
IIpoueccnl nepBUYHOrO
MeTabo1u3Ma YIJIeBO10B,
SKMPHBIX KHCJIOT,
AMHUHOKHUCJIOT U a30TUCTHBIX
OCHOBaHMIi, a TAKKe
H3y4YeHHe MK
TPUKAPOOHOBBIX KHUCJIOT,
3J1eKTPOH-TPAHCIIOPTHOI
enyu U OKUCJIUTEbLHOT0
dochopuanpoBanus.

2.1

LuTpaTHBII MUKI: peakIuu.
HuTpaTHbI UK
MeTtabomnmueckue GpyHKIUH.
JpixarensHas nenb. CuHTE3
ATO®. Perynsauus
SHEPTreTUYECKOro OOMEHa.
Jpixanue u OpoxeHue.
MuToxoHapuu, CTPYKTypa U
¢ynaxim. TpaHCTIOPTHEIE
cucreMsl. buomemOpaHsl,
CTpyKTYypa, PyHKINU U
COCTaB.

/J1ex/

IK-1-33 TIK-1-
Vv3

J1.3
JI1.4J13.1




2.2

MeTabonu3M yrieBoI0B.
I'ukonus.
I'excozomoHOOChHATHEIH
myTh. MeTabon3M JINIHUIOB.
MeTtaboa13M KHUPOB.
Jlerpaganus >KUpHBIX KUCJIOT:
B-oxucnenue. [Tobounbre
MyTH JeTpaJalluyl KUPHBIX
KUCIIOT. BrocuHTE3 )XUpPHBIX
KUCIIOT. BHOCHHTE3 CII0KHBIX
nunuaoB. buocunTes
xonecTeprHa. MeTaboau3m
OenkoB. benkoBbrit 0OMeH:
o01mue CBeICHHS.
ITpoTeonus.
TpancaMuHMpOBaHUE U
JIe3aMHHUPOBaHHE.
Jerpananus aMUHOKUCIIOT.
Iluxn modeBuHbl. BuocunTtes
AMHHOKHCIIOT. MeTabomism
HYKIIeOTU10B. Jlerpananus
HYKIIEOTU10B. buocuntes
MIypUHOB U MUPUMUANHOB.
buocunTe3 HyKIEOTHIOB.
Metabomm3M nopQUpPUHOB.
buocuntes rema. lerpananus
nopupuHoB. /Cp/

[K-1-33 TIK-1-
Vv3

JI1.3
JI1.4J13.1

23

®epmenTanusa. OepMeHTHI.
OOmue cBeneHHs.
PepMeHTaTUBHBIN KaTaaus.
Kunernka epmeHTaTUBHBIX
peakunii. Uarn6uropsr. /T1p/

ITK-1-33 TIK-1-
V3

J1.3
JI1.4J13.1

P4

Pa3gen 3. IlepcniekTuBBI
pa3BUTHSA
OMOHAHOTEXHOJIOTHIA.

3.1

buotexHosoruu - ucTopus
Pa3BUTHSI, COBPEMEHHOE
COCTOSIHHE, TIEPCIICKTHBHbIE
HanpasieHus. [Tyru
MpUMEHEeHUsI
HaHOMATEepUaJIoB B
MEIUIMHE: aJpecHas
JIOCTaBKa JIEKapCTB,
HaHOTPAHCIIOPT, pa3paboTKa
HAHOPOOOTOB [UISl KOPPEKIIUH
KIETOYHBIX M MOJIEKY/ISPHBIX
nedexroB B opranmusMe,
OaxrepurIHAS U
NPOTHBOBUPYCHAsS
AKTUBHOCTS. /JIex/

IK-1-32 TIK-1-
V2 IIK-1-B2
I1K-1-B3

1.4

32

ITpumeHsiemble B HAaCTOSIIEE
BpeMsI B KITMHUKE
HaHO(OpMyIIIUT
JIEKApCTBEHHBIX CPEJICTB,
HAHOYACTHIIBI IS
TepPaHOCTUKH.
[IpeumyiiectBa u
HEZ0CTaTKU, HOOOYHBIE
adpdexrsr. /Cp/

10

IK-1-32 TIK-1-
V2 IIK-1-B2
I1K-1-B3

1.4
Ol

P5

Pasnea 4. Ilyru u meToasbl
co3aaHus
HAHOOMOMATEPHAJIOB.




4.1

CuHTe3 HaHOOMOMATEpHAIOB
11 GnoMenuuMHBL. OTIHYKs
HaHO- ¥ MaCCHBHEIX
MAaTepUaIOB C TOUKH 3PCHUS
OMOXHMMMH M B3aUMOIECHCTBUSA
C )KUBBIMU KiieTKaMmH. /JIex/

[K-1-32 TIK-1-
33 IIK-1-Y2
[IK-1-Y3 TIK-1
-B2 IIK-1-B3

JI1.2J12.1

4.2

Cnoco0b! cuHTE3a
HAHOYACTHIT JUIS
HaHOMEANIIMHBEIL.

CBoticTBa OMOMEIUIIMHCKIX
HAHOYACTHII 1
HaHOMATEpHUaJoB (MX
pasmepsl, popMy, MaTepuaibl,
BO3MOKHOCTH
(DYHKITHOHAIH3AIAN).
Pa3zHoob6pa3ue HaHOYACTHI
JUIsl OMOHAHOMEINIIMHBEI.
/Cp/

16

ITK-1-32 [IK-1-
33 IIK-1-V2
MK-1-Y3 IIK-1
-B2 TIK-1-B3

JI1.2J12.1
Ol

P6

4.3

MarHuTHbIe HaHOMaTepUaIbI
— HAHOYACTHUIIBI HA OCHOBE
okcupa xkeiesa. MPT
JIMAaTHOCTHKA, aIpECHAst
nocTtaBka. MarauTHas
runeprepMusi. Bo3aelicteue
HH3KOYaCTOTHOTO
MarHATHOTO IO Ha
BBICBOOOJXKIEHIE
3arpy>KEHHOTr0

nexapctsa. /I1p/

TIK-1-32 TIK-1-
33 IIK-1-Y2
MK-1-Y3 TIK-1
-B2 I1K-1-B3

JI1.2J12.1

P7

Pasnen 5. BzaumoaeiictBue
JKMBBIX CTPYKTYP €
pasIHYHBIMHA
HAHOO00BEKTaMH.

5.1

MonenupoBaHue mporecca
B3aMMOJICHCTBUSA
HaHOMAaTEPUaJOB C
MeMOpaHO YKUBOH KICTKH.
OKCIepUMEHTAJIbHbIE
HccleIoBaHus. MexaHu3Mbl
MHTEpHAJIU3alUU HAHOYACTHUI]
BHYTPb KICTOK, BIUSHUC
pa3mepa, HopMEI,
(hyHKIIMOHATIBHBIX TPYIII
HaHOYACTUIl HA 3TH
MIPOLIECCHI.
buopacnpenenenue
HaHOYACTHI B OPraHU3ME.
DapMaKOKMHETHKA
HAHOYACTHII B OPTaHHU3ME.
Taprerunr. BoiBenenue
HaHOYAaCTHIL U3 OpraHU3Ma.
B3aumopeiicTBue nedeHu u
CeJle3eHKN C HAaHOYAaCTHUIIAMH,
BO3MOXXHOCTH BIIMSIHUS Ha
9TH B3auMojiericTBus. /JIex/

ITK-1-33 TIK-1-
V1IIK-1-Y2
IK-1-¥3

J1.3
J11.4J13.1




52

ITyrtu npoOHUKHOBEHUS
HAHOYACTHIl U
HAaHOMATEPHJIOB B JKUBYIO
KIETKY: SHIIOLUTO3, KIATPUH,
kaBeoauH. Paronuros.
Makpo3HI01IUTO3.
MexaHu3Mbl
HUTOTOKCHYHOCTH
HaHOMAaTEPUJIOB.
Bo3MmoxkHOCTH Ipeo0IeHUs
IUTOTOKCHYHBIX 3P PEKTOB
HAHOYACTHII U
HaHoMaTtepuaios. /Cp/

10

[K-1-33 TIK-1-
V1IIK-1-Y2
IIK-1-¥3

JI1.1J11.3 P9
JI1.4J13.1
01

53

BrnusiHne HaHOYACTHI] HA
paboTy MUTOXOHAPHIA.
Bsaumopeiicteue
HAHOYACTHII C JTU30COMAaMH.
[TocnenctBust
MPOHUKHOBEHHS HAHOYACTHI]
B sAapo KieTku. /Cp/

ITK-1-33 TIK-1-
V1IIK-1-Y2
IK-1-¥3

JI1.1 J11.3
JI1.4J13.1
€|

P10

Pa3nen 6. Onenka
TOKCHYHOCTH
HAHOMATEPHUAJIOB U MYTH ee
TIPEOI0JIeHH S,

6.1

OKcrepuMeHTaJIbHBIE
METOJIBI OIICHKU
IIUTOTOKCHIHOCTH
HAaHOMATEPUJIONOB in Vitro.
Ocrpast TOKCHYHOCTb,
XpOHHYECKast TOKCHYHOCTh
HAaHOMATEPHAJIOB in Vivo,
IIYTH UCCIICIOBAHYS,
MEXaHU3MBI, OOBICHSIOIINE
TOT WK UHOH A dexr. /JIex/

IIK-1-B1 IIK-1
-B2 I1K-1-B3

J1.3
JI1.4J13.1

6.2

MTS-tecT o1eHKH
LUTOTOKCHYHOCTH
Hanomarepuanos. LDH-tecr.
AnonTo3, HEKpo3 BCIIEICTBUE
B3aMMOJICHCTBUS KIETOK C
HaHOMaTepuaiamu. BiusHue
HAHOYACTHI] OKCUJIOB
METAaJIOB HA TEHEPAIHIO
AKTUBHBIX (popM KicIopoa.
CoBpeMeHHBIC METO/TBI
W3y4YEeHUS KOHIIEHTPAIHN
ADK, xucnopoxa, pH BHyTpH
skuBoi kietku. /TIp/

IIK-1-B1 IIK-1
-B2 TIK-1-B3

J1.3
JI1.4J13.1

6.3

IloTeHiuanbHbIC
BO3MOKHOCTH
HEUTpaIu3uLuu
LIMTOTOKCUYHOTO JCHCTBUS
HaHOMAaTEpHAaJIOB Ha )KUBHIC
KISTKH U opranmsM. /Cp/

IK-1-B1 IK-1
-B2 I1K-1-B3

J1.3
JI1.4J13.1
01

5. ®OHJ OHEHOYHbBIX MATEPUAJIOB

5.1. KoutposabHble MeponpusTHs (KOHTPOJIbHAS padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BOMPOCHI IJIs

CaMOCTOSITEILHON MOATOTOBKH

Kon

KonTtponsnoe
MeponpusTue

[IpoBepsiembie
WHIUKATOPBI
KOMIIETEHIU I

BOHpOCBI JUIA IOATOTOBKH




KM1

Bormpocsr qist
ITOATOTOBKH K
3a4ery.

TIK-1-31;1TK-1-
32:T1K-1-33;TTK-1-
V1;TIK-1-Y2;1TK-1-
V3:T1K-1-B1;TTK-1-
B2;[1K-1-B3

1. Kaxue ¢usnueckue xapakTepuCTHKI HAHOUACTHUII, HAIPUMEP, OKCHA
JKele3a, OTIMYA0T UX OT MAaCCHBHOTO MaTepualla TOTo e XUMHUYECKOTO
COCTaBa, KaK 3TH UX CBOMCTBA OTPaKaIOTCS BO B3aMMOICHCTBHH
HAHOYACTHII C )KUBBIMHU KIICTKAMU?

2. KpaTko onumuTe UCTOPUIO OTKPHITHS HAHOMATEPHATIOB, PACCKAXKHUTE
00 MX NPUMEHEHHUHU.

3. Onuinre cxeMy CUHTE3a HAaHOYaCTUI] MarHETUTA, KAKHE ITOAXO0/bI
MO3BOJISIFOT CHHTE3UPOBATH YaCTHIEI 3a1aHHONU ()OPMBI B pa3MepoB?

4. OnuiuTe BO3MOXKHBIE METO/IbI CUHTE3a U AaJbHENIIEH
MOAU(HUKAIIN JTUITOCOM?

5. PacckaxxuTe 0 BO3MOXKHBIX IYTAX CHHTE3a YIJICPOJHBIX HAHOTPYOOK,
(ymnepeHos.

6. Kitaccnguxkanms, cTpoeHre U pU3NKO-XHMHYECKIE CBOMCTBA
MPOTEHHOTEHHBIX aMHHOKHCIIOT.

7. IlepBudHast CTpyKTypa Oenka, bnonorudeckas pons. O6pa3oBaHue U
CBOICTBA NENTUAHOH CBS3U.

8. Bropmunas cTpykTypa 6enka: a-crmpaib, B-cTpykrypa. Poirs
BOJIOPOJHBIX CBs3eH B ()OPMUPOBAHUN BTOPHYHOM CTPYKTYPHL.

9. ®epmenTH! — Kaccupukanus, crpykrypa. CBoicTBa (hepMEHTOB Kak
OHMOKATAIN3aTOPOB.

10. MonekysipHast OpraHu3anus OHOIOTHYECKUX MEMOpaH, nxX
XUMHUYECKUH COCTaB, CBOMCTBA U (HYHKUWH. JIMITOCOMBI KaK MOJIEIbHAs
cucreMa 6nomMeMOpaH, UX IPUMEHEHUE B MEAUIMHE U (papMallyu.

11. [uxr TpuKapOOHOBBIX KUCIOT, XUMH3M, JHEepreTHIecKuil ahdexr n
Ouonornyeckasi poyib M PeryJsius.

12. I'MUKOreHoNn3, XMMHU3M U Peryisius mporecca.

13. puBenuTe NPUMEpPHI pa3IMYHbIX HAHOYACTHULL, UCIIOIb3YEMBbIX B
OMOMeTMIIMHCKUX HcciieioBaHmsAX. Kakue ux gpusndeckne u
XHMHUYECKUE CBOMCTBA ONPEAENIAIOT BO3MOXKHOCTU IIPUMEHEHHUS IS TeX
Wy UHbIX 3a1a4? [IpuBeaure npuMepbl HCHOIb3YEMbIX B KIIMHUYECKOM
MpaKTHKEe HAHOMATEePIJIOB. (HAHOYACTHIHI METAJIIOB M MX OKCHJIOB,
YIIIepoAHBIC HAHOMATEPHAIIBI, MATEPUAIIBI T KOCTHBIX HUMILTAHTOB).
14. OnuiuTe Mpouecc ONCOHU3aMU HaHOYaCTUI] OeJIKaMU CHIBOPOTKH
kpoBH. K 4eMy OH IPHBOIUT C TOYKU 3peHUS (papMaKOKUHETHKH U
(hapMakogHAMIKN 00pasia?

15. Kak o1leHUBArOT MPOAYKIUIO aKTHBHBIX (hOPM KHCIIOPOAA
AKTHBHOCTb JIAKTATAECTUAPOreHa3bl IPU U3y4E€HUH BO3/1eHCTBUS
HAHOYACTHII Ha KIETKH in vitro?

16. Kak pa3nuuHble HAHOYACTULIBI MOTYT OKa3bIBaTh TOKCHYHOE
JieficTBUE HA OpraHu3M?

17. Ilpemnoxure ciocOObI yMEHBIIUTE MOTEHINAIBHOE TOKCHYIHOE
JIeiCTBHE HAaHOMATEPHAJIOB TIPH UCIIOIH30BAaHUN B OMOMETUIIHE.

18. Pacckaxkure, Kak B 1TaOOPAaTOPHBIX HCCIICNOBAHUAX U3ydalOT
LUUTOTOKCUYHOCTh HAaHOYACTHILL Ha mpuMepe MTS-tecra.

19. Kak MO>XHO TIPOCIIENUTh Cyap0y HAHOYACTHIHI (Ha TIPUMEPEP
HAHOYACTHIEI OKCHJA JKeNe3a) B MUTOIIIa3Me KIeTKn? OTHIINTE CXeMy
CEpUH IKCTIEPUMEHTOB.

20. Kakue cBeneHUsI HEOOXOAUMBI [Tl KOMITBIOTEPHOTO MOACITAPOBAHHS
Tpolecca TPaHCIIOPTa HAHOYACTHIIBI B M U3 KUBOM KIIETKU?

21. OnumuTe cxeMmy SKCIEpHMEHTa IS OIpeeTIeHI
LHUTOTOKCUYHOCTH TOTO MJIM HHOTO HAaHOMaTepHaJa.

22. Kak ornpenensroT OCTpyr U XpOHHUUYECKYI0 TOKCHYHOCTb
HAaHOMATEPUJIOB, IIPIMEHAEMBIX B OnoMeunuHe?

5.2. Ilepeyenn padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemblie
Kon HazBanune PoBep
AGOTEL AGOThI WHIUKATOPBI ConeprxaHue paboThI
p p KOMITETEH LU
P1 [Ipakruueckas ITK-1-32;11K-1-33 AMMHOKHCIIOTHBIN aHATH3.
pabota Nel. IMentuap! u 6enxu. O6mue cBeaenus. [lentuaHas cBsi3b. BropudHbie
AMUHOKHUCTIOTBI. CTpyKTypHI O6enkoB CTpykTypHBIe Oenku. [ o0ynspHbIe OeKy.
Dusyueckue u CaeproiBanue OenkoB. [Inazmaruueckast MeMOpaHa, TUIHIHbBIA OUCTION.
XHMHYECKIE MemOpaHHbIe Oelku
CBOICTBa.
IIpoTenHoreHHbIE

AMUHOKHUCIIOTHI.




P2 CamocrosiTensHas IK-1-31;1IK-1- HyxnenHOBBIE KUCTOTHI. A30THCTBIC OCHOBAHMS M HYKI€OTHIBI
pabota Nel. 32;11K-1-33 PuboHyKIIeMHOBBIE KUCIOTHI Jle30KCHPHUOOHYKIEHHOBBIC KHCIIOTHI.
MonexynsipHble
mozaemu JIHK u
TPHK.

P3 CamocTrosTenbHast ITK-1-31;I1K-1- I'nukonus. I'ekcozomoHObOChaTHBI MyTh. [lerpaganus KUPHBIX
pabora Ne2. 32;T1K-1-33 KHCIIOT: 3 -okuciierne. [1o00gHbIe MyTH Jerpaganii )KUPHBIX KHCIOT.
Metabommsm BuocunTes xupHbIX KucaoT. buocnnTes cnoxupix aununoB. buocunres
YIJIEBO/IOB. xoJectepuHa. benkoBelii 00MeH: obmmue cBeaeHus. [Iporeonus.
MeTaboIH3M KHPOB. TpaHcaMuHUpOBaHUE U Ae3aMUHHUPOBaHKeE. Jlerpaganus aMuHOKUCIIOT.
Metabonmu3m [uxn modeBuHbl. BocHHTE3 aMUHOKKCIIOT. [lerpaiaius HyKICOTHIOB.
OemnKoB. BuocunTe3 myprHOB M TUPUMHUIUHOB. BHOCHHTE3 HYKI€OTHIOB.
Merabonuzm BuocunTes rema. Jlerpamanus mopHupuHOB
HYKIICOTHJIOB.

Merabomm3m
opUPUHOB.

P4 [Ipakruueckas MK-1-31;I1K-1- ®epMeHTaTUBHBIN Katanu3. KuHeTnka GepMeHTaTUBHBIX PEaKkuil.
pabota Ne2. 32;11K-1-33;11K-1- Nuruburopsr
depMmeHTays. v3
DEpPMEHTBL.

PS5 CamocrosTenpHas MK-1-31;I1K-1- IIpumMensieMble B HacTOsIIEE BpeMs B KITMHUKE HAHO()OPMYIISALIUT
pabora Ne3. 32;11K-1-33 JIEKAPCTBEHHBIX CPEJICTB, HAHOYACTHUIIBI JIsl TEPPAHOCTHKH.
HaHOPa3MEpHbIE IMpenMymecTBa 1 HETOCTATKH, TIOOOYHEIE () (EKTHI.

JIEKapCTBEHHBIE
cpezcTBa.

P6 CamocTrosTenbHast ITK-1-32;I1K-1-33 CBoiicTBa OMOMEAMIMHCKAX HAHOYACTHII 1 HAHOMATEPHAIOB (MX
pabota Ne4. pasmepsl, GopMy, MaTepUAITBI, BO3MOKHOCTH (DYHKIIHOHATM3AIIHN ).
Cr1oco0BI cCHHTE3A PaznooOpasue HaHOYaCTHI] IS OMOHAHOMEUIINHBIL.

HAHOYACTHIL JJISt
HaHOMEUIIUHBL.

P7 IIpaxrrueckas IK-1-31;IIK-1- MPT nuarHocTuka, aapecHasi 1ocTaBka. MarHuTHasi TUIIEPTEPMUSL.
pabota Ne3. 33;IIK-1-Y2 BosneiicTBre HU3KOYaCTOTHOTO MAarHUTHOTIO I1OJIS Ha BEICBOOOXKIEHIE
MarnutHsbie 3arpy>KeHHOT0 JIeKapCTBa.

HaHOMaTepuaibl —
HAHOYACTHIIBI Ha
OCHOBE OKCHJIa
xKesesa.

P8 CamocrosTeabHas IIK-1-33;I1K-1- DHJOUNTO3, KIATPUH, KaBeosnH. daronnto3. MakposHIOIUTO3.
pabota Ne5. [Tytu B1;IIK-1-Y2 MexaHn3MBI IUITOTOKCUYHOCTH HAHOMATEpHIIOB. Bo3moxkHOCTH
MIPOHUKHOBEHUS MIPEOIONICHNUS IIATOTOKCUYHBIX 3()()EeKTOB HAHOUACTHUIL U
HAHOYACTHII U HaHOMAaTepUaoB.

HaHOMAaTEpUJIOB B
KHBYIO KIETKY.

P9 CamocrosTeabHas IIK-1-33;I1K-1- BsaumopeiicTBre HaHOYACTHII C TU30coMaMu. [lociiencTus
pabota Ne6. 31;IIK-1-Y2 MIPOHUKHOBEHHSI HAHOYACTHIL B SIAPO KIETKU.
Binsinue
HAHOYACTHII Ha
pabory
MUTOXOHJIPUH.

P10 [Ipakrnueckas IIK-1-31;I1K-1- AnonTo3s, HEKpO3 BCIIEICTBUE B3aUMOJICHCTBHS KIETOK C
pabota Ne4. MTS- 33;IIK-1-Y2;I1IK-1- HaHOMaTepuaiamu. BinsHrue HAaHOYACTHUIl OKCHIOB METAIIJIOB Ha
TECT OLICHKH B2 TeHEepaIHI0 aKTHBHBIX GopM Kuciaopoaa. CoBpeMEHHBIE METOIbI
LIUTOTOKCUYHOCTH nzydyenus koHueHtpamu ADK, kuciaopoaa, pH BHYTpH )KHUBOM KIETKH.
HaHOMAaTepHaoB.

LDH-tecr.

P11 CamocTosTenbHast IMK-1-31;I1K-1- TToTeHunanbHbIE BO3SMOKHOCTH HEUTPAIU3ULIIMUA TUTOTOKCUYHOTO
pabora Ne7. Onenka | 33;I1K-1-B3;I1K-1- | neiicTBUsI HAHOMATEPHUAJIOB HA )KHUBbIE KIETKA 1 OPraHU3M.
LUTOTOKCUYHOCTH. B2

P12 JloManrHss paboTa ITK-1-32;I1K-1- [ToxroroBuTh AOKIaA B hopmare npe3eHTanun PowerPoint mo

Nel.
Bsaumopeiictue
HaHOMAaTEPHAJIOB C
JKMBBIM KIETKAMHA
H/MIH in Vivo.

33;TK-1-Y I;[IK-1-
31:I1K-1-B1;TTK-1-
B2;[IK-1-Y2;TTK-1-
V3:TK-1-B3

BBIOpaHHOMN CTYJICHTOM TeMe, KacaeMOH SKCIIEPHUMEHTaTbHBIX
MCCIICIOBAHUIT B3aUMO/ICHCTBHS BRHIOPAHHOTO HAHOMATEpHUaa C JKHUBBIM
KIETKaMHU H/WIH in vivo. B mokiane CTyaeHT JoKeH OTpa3uTh
KpaTKyro nHpOpMaIus 00 00BEKTEe WITH TeME KOHKPETHOTO
WCCIIeIOBAaHNUs (HAYYHOU CTaThU MIIM CEPUU CTaTel), pe3yabTaThl,
JIOCTUTHYTHIE TA00PaTOPHUSMH UITH KOJUICKTHBAMH, a TaK XKE YKa3aTh
METOIUKH UCCIICIOBAHMUH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6l/l.]'leTOB, TECTOB U T.l'l.)

OK3aMeH He IpeIycCMOTpeH

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HAP)

ITo xypcy npemycMOTpeH 3a4eT ¢ OIEHKOH, KOTOpast BRICTABIIACTCS HA OCHOBAHUH PAaOOTHI B CEMECTpE.

O1eHKa «OTIIMYHOY - 00yJaroIuiics MOKa3bIBaeT MyOOKHE, NCUEPIIBIBAIOLINE 3HAHUS B 00BbEME MPOHAEHHON TPOrpaMMBl,
YBEPEHHO JCHCTBYET 110 IPUMEHEHHIO NTOTYYEHHBIX 3HAaHWI Ha IPAKTHUKE, TPAMOTHO U JIOTHYECKU CTPOIHO M3JIaracT MaTepHal pu
OTBETE, yMeeT (POPMYITMPOBATH BEIBOIBI M3 M3I0KEHHOTO TEOPETHUECKOTO MaTeprala, 3HaeT JOMOIHUTEIFHO PEKOMEHIOBAHHYIO

JIUTEepaTypy.

O1eHKa «XOpOIIo» - 00yJaroMmuiics OKa3bIBaeT TBEP/IbIE U JOCTATOYHO MOIHBIE 3HaHHS B 00BEME IIPOHIEHHOI MporpaMmBl,
JIOTyCKaeT He3HAYUTEIIHHBIC OIIHOKH P OCBEIICHUH 33 aHHBIX BOIIPOCOB, TPABIIBHO JEHCTBYET 10 IPUMEHEHUIO 3HAHUH Ha
MpaKTUKe, YETKO U3JIaracT MaTepHal.
OI1eHKa «YIOBIETBOPUTEIILHOY» - O0YUAIOIIMIACS MMOKa3bIBAET 3HAHUS B 00bEME MIPOIICHHOM MPOTpaMMBbl, OTBETHI U3JIaraeT XOTs U ¢
OLIMOKaMH, HO YBEPEHHO MCHPABIISEMBIMH MOCIIE JOIOIHUTENBHBIX U HABOISAIIUX BOIPOCOB, IPAaBUIBHO JEHCTBYET MO
MPUMEHEHHIO 3HAaHMH Ha MTPaKTHKE;
O1eHKa «HEYTOBICTBOPUTEIBHOY - O0yUAIOMIUIiCS HOIIyCKaeT IpyOble OIMMOKA B OTBETE, HE TIOHUMAET CYIIHOCTH M3JIaraeMoro
BOIIPOCA, HE yMEET MPUMEHSTh 3HaHHs Ha MPAKTUKE, 1aeT HEMOIHbIE OTBETHI HA JOMOIHUTENbHBIE U HABOAAIINE BOIIPOCHI.
OueHKa «HEsBKa» — 00YJaromUiCs He SIBUJICS.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTENU 3arnaBue Bubmmoreka W3narenscTBo, rof
JI1.1 | CrBommuckas H. C. Iurronorus: yaeOHUK OnexrpoHHas OHOIMOTEKa MocxkBa: MoCKOBCKHiA
eaarornyecKum
rOCYIapCTBCHHBIH
yrausepcuter (MIIT'Y), 2012
JI1.2 | bapeioun A. A., DH3UKO-XUMHUS HAHOYACTHII, DnekTpoHHas OMOITOTEKA Kpacuosipck: Cubupckuii
Baxtuna B. A, HaHOMAaTEpPHAJIOB U (benepanbHbI YHUBEPCUTET
Tomunun B. 1., HaHOCTPYKTYp: y4eOHOE (CDY), 2011
Tomummmna H. T1. nocobne
JI1.3 [Iampaes A. B. Buoxumus: yaebHoe mocobue OnexrpoHHas OHOIHOTEKA Operbypr: OpenOyprexmit
rOCYIapCTBCHHBIH
yHUBepcurer, 2014
JI1.4 | ®omuna M. B., dapmarieBTHUECKAs OMOXUMHS: | DJIEKTpOHHAas OHMOIHOTEeKa Openoypr: OpeHOyprekuit
Bubapuesa E. B., y4aeOHOoe mocobue rOCyIapCTBEHHBIH
Coxouosa O. 4. yHuBepcureT, 2015
6.1.2. JlonoiHUTeEILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTENU 3arnasue Bubanorexa W3naTenbCcTBO, rOx
JI2.1 |y6un U. H., biunos | AnarHoctrka Gu3nKo- DnekTpoHHast OnOIMOTEeK Tam060B: TamMOOBCKHit
C. B., Taceko T. B., MEXaHUYECKUX XapaKTEepPUCTUK rocyJapCTBEHHbIN
BapanoB A. A, HaHOMATEpUAJIOB: yaeOHOE TEXHHUYCCKUH YHUBEPCUTET
Broxun A. H. mocobue (TTTY), 2015
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarenscTBo, o
JI3.1 Buoxumus u MonexynspHas DJeKkTpoHHas ONOTHUOTEKA Crasponods: Ceepo-
6uomnorus: yaeOHo- Kagkazckuit denepanbHbIi
MEeToH4YecKoe mocodne yuausepcutet (CKOVY), 2015

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

31 |Hayunas snexrponnas 6ubmuorexa eLIBRARY

| http://elibrary.ru/

6.3 Ilepeuenb MPOrpaMMHOro odecnevdeHust

II.1 |ESET NOD32 Antivirus
1.2 | Win Pro 10 32-bit/64-bit
I1.3 | Microsoft Office

1.4 |LMS Canvas

I1.5 |MS Teams

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATBbHBIX 0a3 JaHHBIX




n.1 | https://polpred.com/news

N.2 |HWuoctpannsie 6a3bl maHHBIX (moctyn ¢ [P agpecoB MUCuC):

N.3 |— aHaimThueckas 0asa (nHAekch mutupoBanus) Web of Science https://apps.webofknowledge.com
N.4 |— aHasmTHyeckas 0asa (MHACKCHI IIMTUPOBaHUs) Scopus https://www.scopus.com/

N.5 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com

WN.6 |— HayuHble )XypHaJbl u3natenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasuauenune OcHarienne
b-416 VY4eOHast aymuTopus MPOEKTOP;  DKpaH;  MapKepHas  JOCKa;  KOMIIBIOTEP
npenoaaBarens; Mukpockon Carl Zeiss Axio Scope Al,
KOMIIBIOTEPHBIH KTacC Ha 12 KOMITBIOTEPOB, KOMILIEKT
y4aeOHoI Mebenn
b-420 VYueOHas aynmuTopus MPOCKTOP; MYNbTHMEIUiHAs JOCKA; MapKepHas JOCKa,

JIOKyMEHT-KaMepa; KOMIIBIOTED HpenoaaBaTes;
MHKPOCKOIIBI ~ MeTayutorpagudeckue 11 IT., KOMIUIEKT
yueOHOH Mebenu

Yuranpasii 3a11 Ne3 (B)

KOMIUIEKT ~ y4eOHOW  Mmebenn Ha 44 wmecra  mis
obyuaromuxcss, MOY Xerox VersaLink B7025 ¢ dynkuueit
MaciiTaOupoBaHHs TEKCTOB M u3obOpaxenuii, 8 ITIK ¢
poctynom k MHTC «Mureprer», OMOC yHuBepcurera
yepe3 IHMYHBIA KabuHer Ha mmnardpopme LMS Canvas,
nuieH3nonnsie mporpammel MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

ITpoBeneHme NEKIMit OCYIIECTBIAETCS UCKITIOYUTEIBHO B ayJUTOPHAX, 00CCIICIEHHBIX MYIIBTUMEIUHHBIM 000pYIOBaHUEM, C
BO3MO>KHOCTBIO TT0KA3a MIPe3eHTanuil 1 BUAeOo(GUIbEMOB.
JlekunOHHBIE 3aHATUS HAllENEHbI HA U3y4YE€HHE CTYIeHTaMU OOIINX BOMPOCOB MO XUMUYECKUM OCHOBAM OMOIOTHUECKUX

IMPOIECCOB.

[IpoBeneHre ayqUTOPHBIX 3aHATHII IIPETyCMaTPUBACT UCIIOIH30BAaHNE B yIeOHOM KypCce aKTHBHBIX M HHTEPAKTUBHBIX TEXHOIOTHH!
- IPOBEIEHHE JICKIHH C UCTIOIb30BaHNEM HHTEPAKTHBHBIX U MYIbTUMEIUHHBIX TEXHOIOTUH (TIpe3eHTarus B popmate MS

PowerPoint);

- NCTIOJIF30BaHME NTPH TIPOBEICHNH JICKINOHHBIX 3aHATHI aKTHUBHBIX ()OPM O0yUIEHHS yIeOHBIX BUICOMATEPHATIOB U
KOMIIBIOTEPHBIX TPEHAKEPOB.
JluciunnruHa OTHOCUTCS K TOUHBIM HayKaM M TpeOyeT 3HaUUTEIbHOrO 00beMa CaMOCTOSATENbHON paboThl. OTAenbHbIE YUeOHbIE
BOITPOCHI BEIHOCSITCS HA CAaMOCTOSITEITFHYIO TIPOPA0OTKY M KOHTPOIUPYIOTCS TOCPEACTBOM TEeKyIleH artectanuu. [1pu aTom
OPraHU3YKTCS IPYNIIOBBIE U UHIUBHyaJIbHbIE KOHCYAbTalu. KauecTBEHHOE OCBOCHUE AUCHUILIUHBI BO3MOKHO TOJNBKO IIPU
CHUCTEMATUYECKOH CaMOCTOSATENLHON paboTe, UTO MOJAEPIKUBAETCS CUCTEMOM TeKyIIeH U pyOe)KHON aTTeCTallUH.




