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AHHOTAIIUA

padoueii nporpamMmMbl yueOHou qucuuiuinabl b1.B.01.08 OcHoBbI
OMOHAHOTEXHOJIOTMH VISl MOATOTOBKH 0aKkajaBpoB no HanpasJjenuio 19.03.01
buorexHosiorus
HANPABJIEHHOCTH BUOTEXHOJIOTHS U MOJIeKYJISIpHAsA OMO0JI0T Ul

Heas ocBoeHuMsi AUCHUNJIMHBI: (GOPMHUPOBAHUE Y OOYYaIOIIUXCS CHUCTEMBbI
3HAHUN O (PU3UKO-XUMHUYECKUX M OMOJIOTMYECKUX CBOMCTBAX HAHOCTPYKTYP M UX
MPUMEHEHUU B PA3IUYHBIX 00JIACTAX, TAKMX KaK MEIMIIMHA, CEJIbCKOE XO3SHCTBO,
3aIuTa OKPYKAKOIIEH Cpebl U HAyYHBIC UCCIICIOBAHUS U PA3pabOTKHU.

MecTro auCHMIUIMHBI B y4eOHOM mJaHe: jucuuiuiiHa  «OCHOBBI
OMOHAHOTEXHOJOTUI»  BKJIIOYEHAa B  4acTh, (OPMHUPYEMYIO  YYaCTHUKAMH
oOpa3zoBaTenbHbIX OTHOIIEHUH yueOHoro miuana 19.03.01 buorexnonorus. Ha xypce
«OCHOBBI OMOHAHOTEXHOJIOTHI» Oa3upyeTcss W3yYeHHWE TaKuX JUCIUIUINH, Kak
«OCHOBBl ~ OMOTEXHOJOTUU JKUBOTHBIX», «OCHOBBI CHUCTEMHOM OHOJOTHUN,
«CoBpeMeHHBIE  TpoOJeMbl  OmoTexHOJOTMM» W 3¢@deKTuBHAsS  HAY4YHO-
uccienoBarenbckas padoTa, B TOM YUCIE HaJl AUTUIOMHOM paOOTOM.

TpeGoBanusi K pe3yabTaTaM OCBOEHHMSl [IMCHUIUIMHBI: B pe3yjbTaTe
OCBOEHUSI TUCIUILIUHBI (hopMupytores cieayromiue komnerenuun: [1Koc-1.1; [TKoc-
1.2; ITKoc-1.5; IIkoc-3.1; IIkoc-3.2.

Kpatkoe coaep:kaHme MAUCHHUIUIMHBI: B paMKaX HW3YYEHHUS JUCUUILIAHBI
pacCMaTpHWBAIOTCS  TPHUKJIAJAHBIE  aCHEKTHl  WCIONB30BAHUS  MHOTOOOPA3HBIX
COBPEMEHHBIX HAHOMATEPUAJIOB B 00JIACTSX, CBI3AHHBIX C OMOJIOTHIECKUMU HAYKAMH,
TaKUMU KaK MEJUIMHA, CEIbCKOE XO34ICTBO, 3aluTa OKPY>KAIOUIEH Cpelbl,
MIPOU3BOJICTBO MPOJYKTOB MUTaHUA, PEIAKTUpOBaHUE TeHOMa U Jp. B xoxe kypca
CTYIIGHTBl 3HAKOMSTCS C KJIacCH(PUKAIMEe COBPEMEHHBIX HAHOMATEpPUAJIOB,
METO/IAMH MX IMOJIYYEHUS U CIIOCOOaMU aHallM3a U XapaKTepUCTUKU HAHOCTPYKTYp. B
CBS3U C PACTYIIMM HMHTEPECOM M PACIIMPEHUEM O0JACTH MPUMEHEHHUS, OTIEIHHO
paccMaTpuBalOTCSl BOMPOCHI OE30MAaCHOCTH TMPUMEHEHHSI HAHOMATEepUAJOB, HUX
BJIMSIHUS Ha OPTraHU3M Y€JIOBEKa, PACTEHU, )KUBOTHBIX U OKPY>KAIOIIIYIO CPEAY.

O01mast Tpy10eMKOCTh AMCHUIIMHBL/B T.4Y. IPAKTHYECKAs MOAr0TOBKA:

108 yaca (3 3a4€THBIX €IUHUIIBI)

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4ET

1. Ileanb ocBOeHUSI TUCIHTUILIHMHBI

[lenpto ocBoeHMst MUCHUTUIMHBI «OCHOBBI OMOHAHOTEXHOJIOTHIN SIBISETCS
dbopmupoBaHrEe y 00YYaIOMUXCSl KOMIIETCHIIMM, O0ECIEYNBAIONMIUX CIOCOOHOCTh K
PEIICHUI0 Pa3IUYHBIX TPUKIAAHBIX 3a7ad B paMKaxX HCCICIOBaHUN B 00JacTH
OMOJIOTUYECKUX JUCIUIUINH C TPUMEHEHHEM HAHOTEXHOJIOTUH M HAHOMATEPHUAJIOB.
Taxxe oOydaromuecs TODKHBI HMMETh MPEJICTaBICHHE O MHOro00Opasuu
NPUMEHSEMBIX B HACTOSIIEEC BpeMs HaHOMATepUaliax, CIoco0ax WX TOJYYCHHS U
aKTyalbHBIX METOJAaX aHajdu3a. Ha OCHOBaHUM TMOJNyYEHHBIX pE3ylbTaTOB O
(U3NYECKUX B TIOBEPXHOCTHBIX CBOMCTBAX HAHOMATEPHUAJIOB, 00YYaIOIIHECs TOJIKHBI
YMETh JIeNaTh BBHIBOJABI O BO3MOXKHBIX O0JACTSIX MPUMEHEHHUS IS PEIICHUS TEX WIIH
WHBIX 3a7ad B paMKax OHMOJOTMYECKOro HccienoBaHus. B xome ocBoeHus
JTUCITATITMHBI IPETyCMOTPEHO TPUMEHEHNE TU(PPOBBIX TEXHOJIOTUN U HHCTPYMEHTOB,
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npexJe Bcero pabora ¢ 0azaMu JAHHBIX HAYYHOW JIUTEpaTyphl M MyOJIMKaluid Ha
TEMy MOJy4YEHHUs U IPUMEHEHHSI HAHOMATEPHAJIOB.

2. MecTO IMCHUILUIMHBI B y4e0OHOM Ipouecce

HucuuninuHa «OCHOBbI OMOHAaHOTEXHOJIOTUI» OTHOCUTCS K (POpMUPYEMOI
ydacTHUKaMy 00pa30BaTeNIbHbIX OTHOIIEHUH YacTy yuyeOHoro iaHa. Jlucuuninsa
«OCHOBBI OMOHAHOTEXHOJIOTUI)» PEANN3YyETCsl B COOTBETCTBUU C TPEOOBAHUSAMU
®I'OC BO, mpodeccuonansuoro crangapra, OIIOII BO u Yuebnoro miana no
Harnpasyieauto 19.03.01 buorexunomorusi.

[IpenmecTByomuMru Kypcamu, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
muciuminHa ~ «OCHOBBI  OMOHAHOTEXHOJIOTUW»  sBNSOTCA  «Du3nyeckas W
KotonHas xumus», «Heopranumueckas xumus», «OpraHuueckas XUMUS),
«Monekynsipaas  Ouonorus».  «OCHOBbI ~ OMOHAHOTEXHOJOTHI»  SBISAETCS
OCHOBOINOJArarmumen s HU3y4eHUs  CIAEAYIoUX  AUCUMIUIMH:  «OCHOBBI
OMOTEXHOJIOTMU KUBOTHBIX», «OCHOBBI CHCTEMHOHN Ouonorum», «CoBpeMEHHbIE
po0IeMbl OMOTEXHOIOTHI.

OCOOEHHOCTBIO JUCLMIUIMHBL SIBISIETCS O3HAKOMJIEHHE OOydaroluXcs ¢
MHOroo0pa3ueM NPUMEHUMBIX B HACTOSILEE BPEMsI HAHOMATEPHAJIOB, CIOCOOAMM UX
NOJyuYeHHUs, METOJaMM M3 aHajlu3a U YCTAHOBJIEHMS (PU3UKO-XUMUYECKUX
XapakTepucTuk. Bc€ 310 momoraer mpocieauTh CBSI3b CTPYKTYPBI TOTO WJIM WHOTO
HaHOMaTepHasa ¢ ero (yHKIMOHAILHBIMH OCOOCHHOCTSIMH, a TaK)Ke CBA3b CIOC00a
MOJyYEHUs C TAKUMU XapaKTePUCTHKAMU Kak (popma, pa3mep, MOBEPXHOCTHBIN 3apsij,
MOPUCTOCTh M JIp., YTO TaK >K€ OMPEIeNsieT BO3MOXXHYI 00JacTb MPUMEHEHHS
HaHOMarepuana. /uciuminHa sBiIseTcss HAyKOEMKOW M KOMIUIEKCHOM, TpeOyromen
0a30BbIX 3HAHUH 110 OPraHUYECKOW U HEOPTaHWYECKON XUMHHU, pusuke, puandeckon
U KOJUIOMIAHOM XMMHH, oOmeld Ouonoruu. Pabouas mnporpamma JUCHUILIMHBI
«OCHOBbl OHMOHAHOTEXHOJIOTMI» Ui HHBAJIUAOB M JIMI C OrPAaHUYEHHBIMU
BO3MOXKHOCTSIMM ~ 3[I0pOBbsl  pa3palaTbhIBaeTCsl MHAMBUIYAIbHO C  y4YETOM
O0COOEHHOCTEN NCUXO(PU3UYECKOTO Pa3BUTHUS, MHAMBUAYAIbHBIX BO3MOYKHOCTEH H
COCTOSIHUS 3710POBbsI TAKMX 00yYarOIUXCSl.

3. [lepeveHb MUIAHUPYEMBIX Pe3YJIbTATOB 00y4eHHS MO JMCUHUILINHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NporpaMMsl

W3ydyenne naHHOW y4ueOHOW AMCIMIUIMHBI HAMpaBlIeHO Ha (HOPMHUPOBAHHE Y
00yJaronumxcsi KOMIETEHITUH, MPeICTaBIIEHHBIX B Ta0uIE 1.

4. CTpyKTYypa ¥ coiepKaHue TUCUUILIHHBI



4.1 Pacnipenesienne TPyA0EMKOCTH JUCHUIUIMHBI 10 BUIaM padoT 1o
ceMecTpam

O6miast TpyAOEMKOCTh ITUCIUIUIMHBI cocTaBisieT 3 3a4. en. (108 uacoB), ux
pacmpeneneHue o BUaaM padoT ceMecTpaM MPeACTaBICHO B Tabymiie 2.
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OYHASA ®OPMA OBYYEHUA

TaOmura 2

PacnpenesieHue TPy10éMKOCTH JUCHHMILIMHBI 110 BHAAM PadoT M0 ceMecTpam

Bun yueoHoii pa6oThl

TpynoémkocTh

gac. Bcero/*

B 1.4. mo cemecTpam
Ne 8

O0mas TpyA10éMKOCTb AUCIUIIIMHBI TTO
y4eOHOMY TUTaHY

108

108

1. KonrakTHas padora:

84,25

84,25

AyauTopHas padora

6 mom qucne.

nexyuu (J1)

28

28

npaxkmuyeckue 3auamus (113)

56

56

nabopamopuule pabomul (JIP)

Kypcosas paboma (npoexm) (KP/KII)
(KoHcynbmayus, 3awuma)

KOHCYJibmayuu nepe() IK3AMEHOM

KOHMAKMHAs paboma Ha npomed’CcymouHoM
xoumpone (KPA)

0,25

0,25

2. CamocrosiTesqbHas padora (CPC)

23,75

23,75

peghepam/3cce (nodcomoska)

Kypcosas paboma/npoekm (KP/KII)
(noocomoexa)

pacuémnuo-epaghuuecxas paboma (PI'P)
(noocomoexa)

KOHmMpOJbHAsl paboma

camocmosimenvbHoe u3yyeHue pazoeos,
Camono020mosKka (npopabomka u noemopeHue
JIEKYUOHHO20 MAMePUand u Mamepuana
VUEOHUKOB U YUeOHbIX NOCOOULl, NO02OMOBKA K
1aOOPaAMOPHLIM U NPAKMUYECKUM 3AHAMUAM,
KOJIOKBUYMAM U M.O.)

23,75

23,75

Ilooecomoska k 3K3ameHy (KOHMpOib)

Iloozomoska x 3auémy/ 3auémy ¢ oyenxou
(KoHmpov)

By npomeKyTo4HOro KOHTpPOJIS:

3auer

* B TOM 4YHCIIe TPaKTUYECKast MOJArOTOBKA (CM y4eOHBIH TIJ1aH)

4.2 Conepxanue QTUCHUIINHBI

OYHAS ®OPMA OBYYEHUA

TaOmura 3

TemaTuveckui NJIaH y4eOHOH AUCHMIIINHBI

HanmMeHoBaHMe pa3/iesioB U TeM
JTUCIUILINH

Bcero

A

AUTOPHas padoTa Bueayauro

JI

n3/c | JIpP IKP pHas
Bcero/* | Bcero/* pabora CP

«BBenenre B HAHOTEXHOJIOTUU U
OMOHAHOTEXHOJIOTHMI»

2 1

((BBG,I[GHI/IG B HAHOTCXHOJIOTHH U

2 |




HaumeHnoBaHue pa3aesioB U TeM AYNHTOpHas padoTa Bueaynuro
T Bcero n3/C JIP IIKP pHasi
Beero/* | Beero/* pa6ora CP
OMOHAHOTEXHOJIOTHUIY
Pa3znen 1. «<OcHOBBI 0MOJI0THYECKHX
. 16,75 8 3,75
CHCTEeM U OMOHAHOTEXHOJIOT Ui
Tema 1. «/IHK kak marepuai B
3,75 2 0,75
OMOHAHOTEXHOJIOTUSIX)
Tema 2. «beaku 1 nenTUAbI B 4 ) 1
OMOHAHOTEXHOJIOTUSIX)
Tema 3. «buonorunyeckure CUCTEMbI 4 ) 1
JJIEMEHTOBY
Tema 4. «MH(pOpMaIMOHHBIE TOTOKU B 4 ) 1
OHMOJOTHYECKHX CUCTEMAaX)
Pa3nen 2. «IIpousBoacTBo 12 6 3
OMOHAHOMATEPHAJIOB)
Tema 5. «Xumuueckue u puznuecKue 4 ) 1
croco0bl MOJTYyYEHUSI HAHOMATEPHUATIOBY
Tema 6. «CuHTE3 HAHOMATEPHUAJIOB C 4 ) 1
MCII0JIb30BAHUEM JKHUBBIX OPTaHU3MOBY
Tema 7. «Bormpocsl 6€301macHOCTH TPH 4 ) 1
MOJIyY€HUU HAaHOMAaTEPHUAaJIOB
Pa3pen 3. «B3auMopaeiicteue
HAHOMATEPHAJIOB ¢ OMOJIOTHYeCKUMHU 7 4 1
cHCTEMaMID)
Tema 8. «B3aumogeiictBue
HaHOMAaTEPHAIOB ¢ OMOJIOTHYECKUMU 3 2
CHUCTEMaMM»
Tema 9. «lIpumMeHeHre HaHOMATEPUATIOB K 4 ) 1
OMOJIOTUYECKHM CHCTEMaM»
Pasznen 4. «buosiornyeckasi camocoopka 18 10 3
Tema 10. «Camoc6opka JITHK» 4 2 1
Tema 11. «Camoc6opka GeKOB 1 3 )
MENTUIOBY»
Tema 12. «CamocOopka CTPyKTYp 4 ) 1
MIOBEPXHOCTHOTO CJIOSH
Tema 13. «Camoc6opxka (ocdomumnuHbIX 3 )
MeMOpaHy
Tema 14. «CamocOopka BUPYCOB» 4 2 1
Pa3znen 5. «buoHaHOPOOOTHI» 7 4 1
Tema 15. «buOHAaHOMOJIEKYJISIPHBIE 4 ) 1
MAaIIHHbBI)
Tema 16. «/In3aitH 1 KOHTPOJIb 3 )
OMOHAHOPOOOTHU3UPOBAHHBIX CHCTEM
Pa3znen 6. KAHaIUTHYECKHE METO/IbI, 16 8 4
NnpuMeHsieMble B OMOHAHOTEXHOJIOTHI))
Tewma 17. «Mcnonbp3oBaHne OMOMOJIEKYIT B 4 ) 1
KayeCTBE CEHCOPOB)»
Tewma 18. «PeHTreHoBckas
kpucramorpadus u AMP B ananuze 4 2 1
OMOHAHOCTPYKTYP»
Tewma 19. «MeToJ1bl MUKPOCKOITUU B 4 2 1
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AyautopHas pabora BHueayauro
Bcero JI n3/C JIP IIKP pHasi

HaumeHoBaHue pa3aesioB U TEM

AMCHUILIHH BCero/* | mcero/* paﬁoTa CP
aHaJM3€ HAaHOMAaTEePHaJIOB)
Tema 20. «/[pyrue mmpoxko npuMeHUMBbIE 4 1 ) 1
METOJIbI aHATH3a OMOHAHOMATEPHUATIOB)
Pa3znen 7 «bHOHAHOTEXHOJIOTHH B HAyKe ’8 7 14 7
U IPOMBIILJIEHHOCTH»
Tema 21. «bHOHAHOTEXHOJIOTHH B 4 1 ) 1
MCOULIIHE)
Tema 22. «bHOHAHOTEXHOJIOTHH B 4 1 ’ 1
dbapmareBTHKE)
Tema 23. «bHOHAHOTEXHOJIOTHH B CEILCKOM 4 1 ) 1

X03AHCTBE»

Tema 24. «bMOHAHOTEXHOJIOTHH B
MIPOU3BOJICTBE MPOAYKTOB MUTAHUA U 4 1 2 1
KOCMETHUYECKUX CPEACTBY

Tema 25. «bMOHAHOTEXHOJIOTMH B HAYYHBIX
MCCIIETOBAHUSIX»

Tema 26. «bHOHAHOTEXHOJIOTH B 3aIIIUTE
OKpY>KaroLIe Cpeabh»

Tema 27. «9THUECKHE BOIIPOCHI
MPUMEHEHUS OMOHAHTEXHOJIOTHIA U 4 1 2 1
0e30MacHOCThY

KOHCYybmayuu nepe() IK3AMEHOM

KOHMAKMHAs paboma Ha npomMedHCymo4Hom 0,25
kowmpoae (KPA)

Iloozomoeka k 3K3ameHy (KOHmpo.iv)

Bceero 3a 8 cemecTp 108 28 56 0,25 23,75

HToro nmo 1MCHUIJINHE 108 28 56 23,75

*B TOM YHUCJIC IPAKTHUYCCKAA MMOATOTOBKA
BBeneHnne B HAHOTEXHOJIOTUN U OMOHAHOTEXHOJIOTHH
1. ITonATHE HAHOTEXHOJIOTUIA
2. IlpeapicTopus 1 onpeacieHue HAaHOTEXHOJIOTUH U OMOHAHOTEXHOJIOT Ui
3. IlepciekTBBI OMOHAHOTEXHOJIOT U
Pa3znen 1. OcHOBBI O0MOJIOrHYECKHX CHCTEM M OMOHAHOTEXHOJIOT U
Tema 1. IHK kak marepuajg B OMOHAHOTEXHOJIOTUSIX
4. IHK opuramu
5. YcrpoiictBa Ha ocHoBe JIHK opuramu
Tema 2. bejiku 1 nenTUAbI B 0MOHAHOTEXHOJIOTUSAX
6. CynpamonexyJsipHasi CTPYKTypa O€lIKOB U MENTHAO0B
7. CeHcopbl Ha OCHOBE OCJIKOB U METTH]IOB
Tema 3. buosoruveckue cucTeMbl 3JIEMEHTOB
8. Hannuue, pacripocTpaHeHUE U 3arpsi3HEHUE XUMUYECKUMU 3JIEMEHTAMHU
B OKpYXKaloIlen cpene
9. MexaneMeHTHbIE KOPPEJSLIUH
10.UnTepnpetanus u 00bsicHEHUE PYHKIIMOHATBHBIX KOPPETSIUH B
OMOJIOTMYECKUX TPOIIeccax
11.CucremMbl XUMUYECKUX JIEMEHTOB U UX Pa3JIMYHbIC CBOMCTBA
Tema 4. UudopmanuoHHbIe MOTOKHA B OMOJIOTHYECKHUX CHCTEMAaxX
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12. Tpanckpumnius
13. Tpaucnsamus
14.Perynsuusi 5KCIIpeCcCUu T€HOB
Pa3znean 2. Ilpou3BoacTBO OMOHAHOMATEPHAJIOB
Tema 5. Xumnueckue 1 pusnyeckue CrnocoObI NOJTy4eHUsI HAHOMATEPHUAJIOB
15.1Toaxoasl K MOTYYEHHUIO HAHOMATEPHUATIOB
16.1Toaxoasl «CHU3Y BBEPX»
17.1Toaxoael «CBEpXy BHU3»
18. Xumuueckue crnocoObl MOIyYeHNs HAHOMATEPUAIIOB
19. ®usnueckue crocoObl MOIYyYEHNs HAHOMATEPHAJIOB
Tema 6. CuHTE3 HAHOMATEPHAJIOB € UCIOJH30BAHNEM KHUBbIX OPraHU3MOB
20.CuHTe3 HaHOMaTepUaJIOB C UCTIOJIb30BaHUEM OaKTEepUil
21.CuHTe3 HaHOMAaTEePUaIOB C UCIOIB30BaHUEM TPHOOB
22.CuHTe3 HAHOMAaTEPHUAJIOB C UCIIOJIb30BAHUEM PACTUTEIbHBIX
HKCTPAKTOB
23.CuHTe3 HaHOYACTHI] C UCTOJIb30BAHUEM XUTO3aHa, AEKCTpaHa U JIPYyTux
OpraHUYeCKUX COECTMHEHUN
Tema 7. Boripocbl 0€3011aCHOCTH NP MOJYY€HUH HAHOMATEPHUAJIOB
24.0npeneneHrne HaHOTOKCUKOJIOTUN
25.Pucku, CBSI3aHHBIE C BO3/ICIICTBUEM HAHOMATEPHUATIOB IIPU UX
IIPOU3BOJICTBE
26.bruomMapkepbl TOKCHUECKOTo 3P deKkTa HaHOMAaTEPUATIOB U MOACIH JIJIst
U3YyYEHUS HAHOTOKCUYHOCTH 1n Vitro u in vivo
27.OCHOBHBIE METO/bI U3YYEHUSI HAHOTOKCUYHOCTHU
28.Tokcuueckuit 23 HeKT yriepoIHbIX HAHOMATEHAIOB M HAHOYACTHIT
cepebpa
29. DU3UKO-XUMUYECKUE XaPAKTEPUCTUKN HAHOMATEPUAJIOB,
OTPEACISIIONINE UX TOKCUUECKui A PekT
Paznen 3. B3anmoaeiicTBHE HAHOMATEPHUAJIOB ¢ OMOJIOTMYECKUMH CUCTEMAMU
Tema 8. BzanmoaeiicTBHe HAHOMATEPHUAJIOB ¢ OMOJIOTMYECKUMH CHCTEMAMU
30. Cs3biBaHMe OEIKOB
31.Jluran-onocpe0BaHHbIE B3aUMOJEHCTBUS
32.B3anuMoaeicTBYS BO BpEMs BHYTPUKIETOUYHOIO TPOLIECCHHTa
Tema 9. IlpumMeHeHHe HAHOMATEPUAJIOB K OMOJIOTHYECKMM CHCTEeMaM
33. AHanu3 ¢ UCMOJIb30BaHUEM OHOIITPUXKOIOB
34.KoHTpacTHbIE areHThl 1JIs1 BU3YaJu3alH KIETOK
35.TepanocTruecKre€ HAHOYACTHUILIBI
36.TapretHas Tepanus
37.KomMOMHHMpOBaHHAsA JEKAPCTBEHHAS Tepanus
Pa3znen 4. buoJsiorndyeckasi camoco0opka
Tema 10. Camocoopka JJTHK
38.deHomeH OMOJIOrHYECKOM caMoCOOpKH
39.CamocOopka Ha ocHoBe JIHK-mmuTok
40.Camocbopka Ha ocHoBe JIHK-610K0B
41.Camoc6opka Ha ocHoBe JIHK-opuramu
Tema 11. CamocOopka 0e1KOB M IENTHI0B
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42 TlpnunHbl caMOCOOpKH OEJIKOB U MENTHIOB
43.HaOopbl HHCTPYMEHTOB U3 pa3pad0TaHHBIX CYIIPaMOJIEKYJISIPHBIX
uHrepdeiicon
44 .Pacrio3HaBaHUE PELENITOPOB-JIUTAH]IOB
45.251eKTpOoCTaTHYECKUE B3aUMOAECUCTBUS U UX POJIb B CAMOCOOpKE OEJIKOB
46.KoopanHaiusi ¢ HOHaMU METAJUIOB U €€ POJIb B caMOCOOpKe OENKOB
47. buodyHKIMOHANINU3ALMSI TOBEPXHOCTH OEJIKOB
Tema 12. CamocO0opka CTPYKTYP HOBEPXHOCTHOT'O CJIOSI
48.B0O3HUKHOBEHUE U MOJI0KEHHUE MOBEPXHOCTHBIX CIOEB
49.VY 1pTpacTpyKTypa NOBEPXHOCTHOTO CJIOS
50.I'eneTnyeckast HH>KEHEpHsI OEIKOB MOBEPXHOCTHOIO CJIOS
51.IToBTOpHAas cOOpKa OEIKOB MOBEPXHOCTHOIO CIIOS

Tema 13. Camocoopka pochomnuaHbIX MeMOpaH
52.CBoiicTBa TUIUIHBIX MEMOpaH
53.CamocOopKa JUIUIHBIX MEMOpaH
54.006nacTi NpUMEHEHHUS] HAHOCTPYKTYP Ha OCHOBE JIMIIUIHBIX MeMOpaH
Tema 14. CamocO0pka BUPYCOB
55.COopka najouyKOBUIHBIX BUPYCOB «TOJIOBA K XBOCTY» JUIsl pa3paboTKu
OJIHOMEPHBIX MaTEpHAIIOB
56.CamocTosarenbHas cOOpka BUPYCHBIX YaCTHI] Ha HHTepdeiice
57.1IpsiMoe HaHECEHUE BUPYCHBIX YaCTHI] HAa IUNIOCKYIO TBEPIYIO
MIOBEPXHOCTh
58.KonBektuBHas cOopka
59.Cpintyunie maTepuaibl Ha OCHOBE BUPYCOB
Pa3nen 5. buonanopo60TbI
Tema 15. buoHanoMoJIeKyJIsIpHbIE MAIITMHBI
60. AT®a3Hubie MOTOPBI
61.KnHe3nHOBBIE U MUO3UHOBBIE MOTOPBI
62.DnarensipHble MOTOPHI
63./lpyrue TUIIBI MOTOPOB
64.MonexyigpHble MamHbl Ha ocHoBe JJHK
Tema 16. /Iu3aiiH 1 KOHTPOJIb OHOHAHOPOOOTHU3MPOBAHHBIX CHCTEM
65. BUOHaHOKOMIIOHEHTHI
66.CobpanHbie 6M0-HaHOPOOOTHI
67.PacnpenenuTesbHbIA HHTEIUIEKT, IPOrPAMMUPOBAHUE U YIIPABICHUE
68. ABTOMaTHUECKNE MAIIMHBI 17151 MPOU3BOACTBA U 00pabOTKH
uHbOopMaIuu
69. ApXUTEKTypa NPOEKTUPOBAHUS OMO-HAHOPOOOTU3UPOBAHHBIX CUCTEM
70. ApxuTeKTypa ynpasieHus: OM0-HaHOPOOOTUY3UPOBAHHBIMU CUCTEMAMU
Paznen 6. AHaIMTHYECKHE METO/IbI, IPUMEHsieMble B OMOHAHOTEXHOJIOT UM
Tema 17. Ucnosib30BaHue OMOMOJIEKYJI B Ka4eCTBE CEHCOPOB
71.Knaccudukauus u pojib 6MOHAHOCEHCOPOB
72.1lpuMeHEeHNE HAHOCEHCOPOB B CEJILCKOM XO03SMCTBE
73.HaHoceHCOpsI AJI ONPENEIICHUS TAKEIBIX METAILIOB
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74. HanoceHCcOpBI 1151 AETEKIIUU TaTOT€HOB

Tema 18. PentrenoBckasi kpucraiorpadgus u AMP B ananuse

OMOHAHOCTPYKTYP
75.PenTrenoBckas kpuctamuiorpadus
76.AMP-cniekTpockonus

Tema 19. MeToabl MUKPOCKOIIUY B AHAJIM3€ HAHOMATEPHUAJIOB
7°7.251eKTpOHHAsT MUKPOCKOTIUS
78.CxaHupyroniasi 3JIEKTPOHHAs: MUKPOCKOIIHS
79.11pocBeunBaroast 3JIEKTPOHHAS MUKPOCKOIIUS
80. ATOMHO-CHJIOBasi MUKPOCKOITHS

Tema 20. /[pyrue mupoKo npuMeHUMbIe METObI AHATH32 OMOHAHOMATEPHAJIOB
81.MeTo/1bl OIIpeIeICHUS] TEPMUYECKUX CBOMCTB HAHOYACTHI]
82.M3yueHue pacnpeaeaceHuss HAHOYaCTHULL [0 pa3Mepy
83.Meroabl onpenenaeHus: GopMbl U pazMepa HAHOYACTHI]
84.M3yueHne XuMHUH MOBEPXHOCTH HAHOYACTHI]
85.0Omnpenenenue 3apsia MOBEPXHOCTH HAHOYACTHULL
86.0mnpeneneHne KOHUESHTPAIMA HAHOYACTHII

Pa3nen 7. BHOHAHOTEXHOJOIUM B HAYKE M IPOMBILIJIEHHOCTH

Tema 21. BUOHAHOTEXHOJIOTMH B MeIHIINHE
87.IlpuMeHeHre OMOHAHOTEXHOJIOTHIA B TUATHOCTHKE
88.Hanonopsl
89.KanTuiieBepbl
90.MuKpo4HuIbl 1 HAHOYHIIBI
91.Turnbl HaHOYACTUL, TPUMEHSIEMBIE B THMATHOCTUKE
92.IIpumeHeHne OMOHAHOTEXHOJIOTUH B TEpanuu
93.Hanocobuparomuecsi CHCTEMbI, TPUMEHSIEMbIE B KOHTPOJIUPYEMOMH

JIOCTaBKE JIEKapCTB

94 . HaHoBaKkUIHUHBI
95.HanouacTulibl B TEpanuu paxka

Tema 22. BHOHAHOTEXHOJIO0TMH B (papManieBTUKE
96.Turbl HAaHOYACTUL, IPUMEHSIEMBbIE B (hapMalleBTUKE
97.Muueiuibsl B KOHTPOJIUPYEMOU TOCTaBKE JIEKAPCTB
98 .Muriiesibl B IOCTaBKE F€HOB
99.JIunocoMsl M UX KIMHUYECKOE PUMEHEHHE
100. JIMIIOCOMBI U1 TOCTAaBKM OEJIKOB U IIENTHUIOB
101. [IpumeHeHne TUIUIHBIX HAHOYACTHUI] ¥ YIJIEPOAHBIX HAHOTPYOOK

B (hapMalleBTHKE
Tema 23. BHOHAHOTEXHOJIOTHH B CEJIbCKOM XO03SIiiCTBE

102. buonanonectunuabl

103. buonanoyno6penus

104. HanorexHonoruu B BETEpuHApUU

105. HaHoTexHos0ruu B pa3BeICHUH U B KOPMIICHUH YKUBOTHBIX

Tema 24. BUOHAHOTEXHOJI0THY B POU3BOACTBE NMPOJAYKTOB MUTAHUS U
KOCMETHYEeCKHX CPeICTB
106. HanotexHonoruu u 6€30mMacHOCTD MUILEBBIX MTPOIYKTOB
107. HanotexHon0rnm n yrakoBKka MUIIEBBIX MPOIYKTOB
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Tema 26. BHOHAHOTEXHO/IOTH B 3alIUTE OKPY:KaKOLIeil cpeabl

108.

109.

HCII0JIb30BAHUEM HAHOTEXHOJIOTHUM

110.
111.
112.
113.
114.
115.

116.

117.

HanouacTuiibl B mpon3BOACTBE KOCMETUYECKUX CPEJICTB
Tema 25. BHOHAHOTEXHOJOTMH B HAYYHBIX UCCJICT0OBAHUAX
Paznenenue n ouncTka OMOJIOTUUECKUX MOJICKYJI C

BrisBiaeHNE OEJIKOB C MCIOJIBL30BAHUEM HAaHOTEXHOJIOTHI1

BrIsiBI€HNHE IATOTEHOB ¢ HCHOJIb30BAHMEM HAHOTCXHOJIOT I
TkaHeBast WHKCHCPUS U OMOHAHOTEXHOJIOTHU

Knerounas urxenepusi 1 OMOHAHOTEXHOJIOTUU
['enernyeckas HHKEHEPHsSI 1 OMOHAHOTEXHOJIOTUU
buomexanrka 1 GMOHaHOTEXHOJIOTUU

HonyquHe 9KOJIOTUYHBIX HAHOMATCPHUAJIIOB, 3aMCHAIOIIHNX
IIJTaCTHUK

HaHOMaTCpI/IaJIBI Ha OCHOBC I CJIIIOJIO3bI, XUTO3aHa U APYI'UX

IIPUPOJIHBIX OPTaHUYECKUX MaTEpPUaAJIOB
OuucTka BOABI C UCTOJIB30BAHUEM HAHOTEXHOJIOTUI
OuucTka NOoYB C UCIOJIB30BAHUEM HAHOTEXHOJIOTUN
Tema 27. ITH4ecKHue BONPOCHI NPUMEHEHUS OMOHAHTEXHOJIOTHH U 0€30MaCHOCTh
[IprMeHeHre HAaHOTEXHOJIOTHUI U 0€30MMacHOCTh OKpY Karolen

cpensl
[IpumeHeHre HaHOTEXHOJIOTHIl 1 6€30MaCHOCTh 37J0POBbS
YeJI0BEKa U )KUBOTHBIX

118.
119.

120.

121.

OYHAS ®OPMA OBYYEHUA

4.3 Jlekunu/nadopaTopHbie/IpaKTHYCCKUE/ 3aHATHS

Tabnuma 4
Coaep:xaHue JIeKIUi/1a00paATOPHOTro NMPAKTUKYMA/MPAKTHYECKUX 3AHATHI U
KOHTPOJIbHbIE MEPONPHUSITHS

®opMupyembie Koia-Bo
No Ha3zBanue Ne ¥ Ha3BaHHUe JIEKIMii/ e Bun Ii‘:i‘l:f/
0 /;1 paszeda, J1a60paTOPHBIX/ HpaKTPI'lefKPIX/ KOHTPOJIBHOTO | ;paicruue
TeMBbI CeMHHAPCKHUX 3aHATHIA MeponpusiTHS cxasn
IoAT0TOB
Ka
1. BBeaenue B HAaHOTEXHOJIOTUH ) | 3
OMOHAHOTEXHOJOTHH
Beenenue Jlexmus Ne 1. BBencuue B [IKoc-1.1; 1
HAHOTEXHOJIOTHUH U I1IKoc-1.2;
OMOHAHOTEXHOJIOTUH IIKoc-1.5;
IIxoc-3.1;
IIxoc-3.2.
[TpakTrueckas padota Ne 1. [TKoc-1.1; YcrHbIi onpoc 1
[TepcniekTHBBI [TKoc-1.2;
OMOHAHOTEXHOJIOTUH IIKoc-1.5;
IIxoc-3.1;
IIxoc-3.2.
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®opmMupyembie Koua-Bo
No Ha3zBanue Ne 1 Ha3BaHHUe JIEKIMii/ e Bun I{::i?,f/
0 /;1 pasneda, Ja60paTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOTO | ;paicruue
TEMBI CeMHHAPCKHUX 3aHATHIA MeponpusiTHS cKast
IoAT0TOB
Ka
[IpakTuyeckas padora Ne 2. [MKoc-1.1; 3amura 1
TexHuka 0€30MaCHOCTH MPHU [MKoc-1.2; nabopaTtopHOi
paboTte ¢ HaHOMaTepuaJaMu [TKoc-1.5; paboTsl
IIxoc-3.1;
IIxoc-3.2.
2. Pa3zgen 1. OcHOBBI OMOJIOTHYECKHUX CHCTEM U 12
OMOHAHOTEXHOJOTHI
Tema 1. JIHK [IKoc-1.1; 1
KakK Jlekmus Ne 2. JIHK kak IIKoc-1.2;
MaTepuai B MaTepuai B ITIKoc-1.5;
OMOHAHOTEXH | OMOHAHOTEXHOIOTUIX IIxoc-3.1;
OJIOTHSX ITxoc-3.2.
[IKoc-1.1; 2
[TpakTrueckas padora Ne 3. [TKoc-1.2;
JAHK kak marepuan B [TKoc-1.5; TectupoBanue
OMOHAHOTEXHOJOTHIX IIxoc-3.1;
ITxoc-3.2.
Tewma 2. IIKoc-1.1; 1
benku u Jlexmus Ne 3. benku u [IKoc-1.2;
MEOTUIEI B NENTUILL B IIKoc-1.5;
OMOHAHOTEXH | OMOHAHOTEXHOJOTHUSIX [Txoc-3.1;
OJIOTHSIX IIxoc-3.2.
[IKoc-1.1; 2
[TpakTrueckas padora Ne 4. [TKoc-1.2;
OtBeThI HA
benku u nentuasl B IIKoc-1.5; BOIDOCEL
OHMOHAHOTEXHOJIOTHIX IIxoc-3.1; P
ITxoc-3.2.
Tewma 3. [IKoc-1.1; 1
Bbuonoruueck IIKoc-1.2;
Jlexmus Ne 4. buonoruueckue ’
W€ CHCTEMEI IIKoc-1.5;
CHCTEMBI DJIEMEHTOB
3JIEMCHTOB IIxoc-3.1;
IIxoc-3.2.
IIKoc-1.1; 2
[TpakTrueckas padora Ne 5. [TKoc-1.2;
OtBeThl Ha
buonornueckne cucTeMbl [IKoc-1.5; BOIDOCEL
9JIEMEHTOB IIxoc-3.1; P
ITxoc-3.2.
Tema 4. Jlexmmsa Ne 5. [IKoc-1.1; 1
Nudopmanno | UapopmanoHHbIE TOTOKU B ITIKoc-1.2;
HHBIC ITIOTOKU | OMOJIOTMYECKUX CHCTEMAaX IIKoc-1.5;
B IIxoc-3.1;
OMoornyeck ITxoc-3.2.
ux cucremax | [Ipaktuyeckas pabora Ne 6. ITIKoc-1.1; 2
NudopmannoHHbIe MOTOKH B [TKoc-1.2;
OtBeThl HA
OMOJIOTMYECKUX CHCTEMAX IIKoc-1.5;
ko3, 1 BOIIPOCHI
ITxoc-3.2.
3. Pa3nen 2. IIponsBoacTBo 9
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®opMupyeMble Koa-Bo
No Haspanue Ne u naszBanue JeKuuii/ KOMIeTEHIINH Bug Hacos/
- M3 HUX
i pasieia, Ja60pPaTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOTO | ;paicruue
TeMBbI CeMHHAPCKHUX 3aHATHIl MeponpHsITHS cKast
moaroTroB
Ka
OMOHAHOMATEPHUATOB
Tema 5. Jlekua Ne 6. Xumuueckue u IIKoc-1.1; 1
Xumuueckue | (pu3nyecKue CrocoObl ITIKoc-1.2;
u MOJTYyYEHHSI HAHOMATEPHUaIoB [TKoc-1.5;
duznueckue [Ixoc-3.1;
CHoco0bI [Tkoc-3.2.
MOJIy4CHUS [IpaxkTrueckas padora Ne 7. ITIKoc-1.1; 1
HaHoOMaTrepua | XuMu4YecKkue u GU3nIecKue [TIKoc-1.2;
OTBeTHI HA
JIOB CHOCOOBI MOTyYECHUS ITIKoc-1.5;
BOIIPOCHI
HaHOMaTEePHUaIoB [Ixoc-3.1;
[Tkoc-3.2.
[TpakTrueckas padboTa Ne§. [TKoc-1.1; 1
[losnydyenne HaHOUACTHUI] 30J1b- ITIKoc-1.2; 3amura
rejab METOI0M [TKoc-1.5; nabopaTtopHOi
[Ixoc-3.1; paboThI
[Tkoc-3.2.
Tema 6. Jlexmus Ne 7. Cunres [IKoc-1.1; 1
Cunres HaHOMAaTEPHUaJIOB C [TKoc-1.2;
HaHOMAaTrepua | UCIOJIb30BAaHUEM KUBBIX ITIKoc-1.5;
JIOB C OpraHU3MOB [Ixoc-3.1;
UCII0b30BaH [Tkoc-3.2.
ueM KUBBIX | [IpaxkTudeckas paGora Ne 9. ITKoc-1.1; 1
opranu3mMoB | CHHTE3 HAHOMAaTEPUAJIOB C ITIKoc-1.2;
OTBeTHI HA
HCITOJIb30BAHUEM JKHBBIX IIKoc-1.5;
BOTIPOCHI
OpraHU3MOB Ilkoc-3.1;
[Ikoc-3.2.
[IpakTrueckas padota NelO. [TKoc-1.1; 1
[Tonyyenne HaHOYACTHI] IIKoc-1.2; 3amura
METOJIOM «3€JIEHOI0 CUHTE3a» ITIKoc-1.5; nabopaTopHOi
ITkoc-3.1; paboTsl
ITkoc-3.2.
Tema 7. Jlexuus Ne 8. Borpockl [MKoc-1.1; 1
Bonpocst 0€30MaCHOCTH TPH MOTYyUECHUH [TKoc-1.2;
0€30MacHOCT | HAaHOMATEePUAIOB [TIKoc-1.5;
U TIpU [Ixoc-3.1;
MOJIy4YEeHUN ITkoc-3.2.
Hanomarepua | [Ipaktuueckas padora Ne 11. ITIKoc-1.1; 1
JIOB Bomnpocs! 6e3onmacnoctu npu [TKoc-1.2;
OTtBeTsI Ha
MOJTYy4YeHUU HAaHOMATEPHUAIOB [TKoc-1.5;
BOTIPOCHI
IIxoc-3.1;
[Tkoc-3.2.
[IpakTrueckas padora Ne 12. ITIKoc-1.1; 1
O1ieHKa BIUSHUS HAHOYACTHUI] I1Koc-1.2; 3amuTa
Ha )KM3HECTIOCOOHOCTh KIIETOK [TKoc-1.5; nabopaTopHOH
[Ixoc-3.1; paboThI
ITkoc-3.2.
4. Pa3nen 3. Bzaumoaelcreue 6

HAHOMATCPHUAJIOB C OHOJIOTNYEeCKHMHU
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®opmMupyembie KoJu-Bo
No Ha3zBanue Ne 1 Ha3BaHHUe JIEKIMii/ e Bun I{::i?,f/
0 /;1 pasieia, J1260paTOPHBIX/ l'lpaKTPI‘lefKPIX/ KOHTPOJIBHOTO | ;paicruue
TeMBbI CeMHHAPCKHUX 3aHATHIl MeponpHsITHS cKast
moaroTroB
Ka
CHCTeMaMH
Tema 8. Jlexuua Ne 9. B3aumoperictBue [TKoc-1.1; 1
Bzaumopeict | HaHOMaTEpUaIOB C [MKoc-1.2;
BHE OMOJIOTHYECKUMHU CUCTEMaMHU [TKoc-1.5;
HaHOMaTepua [Ixoc-3.1;
JIOB C ITxoc-3.2.
ouonornueck | [Ipakruyeckas pabora Ne 13. [TKoc-1.1; 1
UMH B3aumoneiictBue [TIKoc-1.2;
OTBeTHI HA
CUCTEMAMHU HAaHOMATEPHAJIOB C ITIKoc-1.5;
OMOJIOTMYECKUMHU CUCTEMaMHM IIxoc-3.1; BOTIPOCHT
[Tkoc-3.2.
[IpakTrueckas padbota Nel4. [TKoc-1.1; 1
OrieHKa BIUSHUS HAHOYACTHUI] ITIKoc-1.2;
Ha pOCT, pa3BUTHUE U [TKoc-1.5; 3anura
OMOXMMHYECKHE TTOKA3aTeIH [Ixoc-3.1; nabopaTtopHoOi
IIPOPOCTKOB ITkoc-3.2. paboThI
CEIbCKOXO03MCTBEHHBIX
pacTeHui
Tema 9. Jlexuus Ne 10. IIpumenenune ITIKoc-1.1; 1
[IpuMmeHeHne | HaHOMaTEPHUAIOB K [TKoc-1.2;
HaHOMaTepua | OMOJIOTMYECKUM CHCTEMaM ITIKoc-1.5;
JIOB K IIxoc-3.1;
OMoNIoTruIecK [Tkoc-3.2.
um cucremaMm | [Ipaxktudeckas paGora Ne 15. ITKoc-1.1; 2
IIpuMeHenne HaHOMAaTEpUAIOB ITIKoc-1.2;
K OHOJOIMYECKUM CHCTEMAaM IIKoc-1.5; OrBeThl Ha
Ikoc-3.1: BOIIPOCHI
[Tkoc-3.2.

5. Pa3znen 4. buosiornyeckasi camocoopka 16
Tema 10. Jlexrus Ne 11. Camocbopka [TKoc-1.1; 1
Camoc6opka | JJHK [TKoc-1.2;

JIHK [TKoc-1.5;
[Ixoc-3.1;
[Tkoc-3.2.
[TpakTrueckas padora Ne 16. [TKoc-1.1; 2
Camoc6opka JJHK [TKoc-1.2; OTBETEL Ha
Il}lllfgs-_?} 15: BOIIPOCHI
[Tkoc-3.2.
Tema 11. Jlexmust Ne 12. CamocOopka IIKoc-1.1; 2
CamocOopka | OETKOB U MENTHIOB IIKoc-1.2;
OCJIKOB U [IKoc-1.5;
MEOTUI0B IIxoc-3.1;
[Tkoc-3.2.
[TpakTrueckas padora Ne 17. [TKoc-1.1; OTBersl Ha 2
Camocbopka O6eIKoB U [TKoc-1.2; BOMPOCH!
MEOTHIOB IIKoc-1.5;
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®opmMupyembie Koa-Bo
No Ha3zBanue Ne 1 Ha3BaHHUe JIEKIMii/ e Bun I{::i?,f/
0 /;[ pasieia, J1260paTOPHBIX/ HpaKTPI‘leSKPIX/ KOHTPOJIBHOTO | ;paicruue
TeMBbI CeMHHAPCKHUX 3aHATHIl MeponpHsITHS cKast
moaroTroB
Ka
IIxoc-3.1;
[Tkoc-3.2.
Tema 12. Jlexrus Ne 13. Camocbopka [MKoc-1.1; 1
CamocOopka | CTPYKTYp MOBEPXHOCTHOTO [MKoc-1.2;
CTPYKTYp crost [TKoc-1.5;
MOBEPXHOCTH [Ixoc-3.1;
Oro CJ0s I1koc-3.2.
[TpakTrueckas padora Ne 18. [TKoc-1.1; 2
CamocOopka CTpyKTyp [TKoc-1.2; OTBETEL Ha
MIOBEPXHOCTHOTO CJIOSI ITIKoc-1.5;
Tkoc-3.1: BOIIPOCHI
[Tkoc-3.2.
Tema 13. Jlexius Ne 14. Camocbopka [TKoc-1.1; 1
CamocOopka | ¢ochomumuaHbix MeMOpaH [TKoc-1.2;
dochonunua ITIKoc-1.5;
HBIX IIxoc-3.1;
MeMOpaH [Tkoc-3.2.
[IpakTrueckas padora Ne 19. [TKoc-1.1; 1
Camoc6opka GpochomunuIHbIX [TKoc-1.2; OTBETEL Ha
MeMOpaH [TKoc-1.5;
TKkoc-3.1; BOIIPOCHI
[Tkoc-3.2.
[IKoc-1.1; 1
[TpakTrueckas padora Ne 20. [TKoc-1.2; 3anuThl
[Tonydenue TUmocom u ux [TKoc-1.5; nabopaTtopHoi
XapakTepUCTUKA [Ixoc-3.1; paboTsl
[Tkoc-3.2.
Tema 14. Jlexrus Ne 15. Camocbopka [MKoc-1.1; 1
Camocbopka | BUPYCOB [TKoc-1.2;
BHPYCOB [TKoc-1.5;
IIxoc-3.1;
[Tkoc-3.2.
[TpakTrueckas padora Ne 21. [TKoc-1.1; 2
CamocOopka BUPYCOB gigz:} ? OTBETEL Ha
Mkoc-3.1 : BOIIPOCHI
ITkoc-3.2.

6. Pa3nes 5. buonaHopo0oTHI 6
Tema 15. Jlekua Ne 16. IIKoc-1.1; 1
buonanomon | buOHaHOMONEKYIIApHBIE ITIKoc-1.2;

EKYJIIpHbIC MaIlIUHBI [TKoc-1.5;
MAIIHHBI IIxoc-3.1;
[Tkoc-3.2.
[IpakTrueckas padora Ne 22. ITIKoc-1.1; 2
buonanoMonekynsapHbie [TKoc-1.2;
MAIITHHBI [IKoc-1.5; OrseTht Ha
Tkoc-3.1: BOIIPOCHI
[Tkoc-3.2.
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®opmMupyembie Koa-Bo
No Ha3zBanue Ne 1 Ha3BaHHUe JIEKIMii/ e Bun I{::i‘l:f/
0 /;1 pasieia, J1260paTOPHBIX/ l'lpaKTPI‘lefKPIX/ KOHTPOJIBHOTO | ;paicruue
TeMBbI CeMHHAPCKHUX 3aHATHIl MeponpHsITHS cKast
moaroTroB
Ka
Tema 16. Jlexuust Ne 17. [Tuzaitn u [MKoc-1.1; 1
Jwn3aiid u KOHTPOJIb [MKoc-1.2;
KOHTPOJIb OMOHAHOPOOOTHU3UPOBAHHBIX [TKoc-1.5;
OnoHaHopo6o | cucremM ITkoc-3.1;
TU3UPOBAHHBI ITxoc-3.2.
X CUCTEM [TpakTrueckas padora Ne 23. [IKoc-1.1; 2
Jv3aiiH © KOHTPOJIb [TKoc-1.2;
OTtBeTHI HA
0MOHaHOPOOOTH3UPOBAHHBIX [TKoc-1.5; BOMPOCH!
CHCTEM IIxoc-3.1;
[Tkoc-3.2.
7. Paznen 6. AHaanTHYECKHE METOAbI, 12
npuMeHsieMble B OMOHAHOTEXHOJIOTHH
Tema 17. Jlexmus Ne 18. Ucnonn3oBanue [IKoc-1.1; 1
Hcrnonws3oBan | OMOMOJIEKYI B KAUECTBE [TKoc-1.2;
ue CEHCOpPOB ITIKoc-1.5;
OMOMOJIEKYIT ITxoc-3.1;
B KaueCTBE [Tkoc-3.2.
CEHCOpOB [TpakTrueckas padora Ne 24. [IKoc-1.1; 2
Hcnonp3zoBanue OMOMOIIEKYIT B ITIKoc-1.2;
Ka4yeCTBE CEHCOPOB [TKoc-1.5; OTBeTHI Ha
TKkoc-3.1; BOIIPOCHI
[Tkoc-3.2.
Tema 18. Jlexmus Ne 19. PentrenoBckas [IKoc-1.1; 1
Pentrenosck | kpuctamtorpadus u SMP B [TKoc-1.2;
ast aHanu3e OMOHAHOCTPYKTYP [TKoc-1.5;
KPHUCTAJIOTP [Ixoc-3.1;
adpus u AMP [Tkoc-3.2.
B aHallu3e [IpakTrueckas padora Ne 25. ITIKoc-1.1; 2
OnoHaHocTpy | PeHTreHOBCKas [TKoc-1.2;
OTBeTHI HA
KTYp kpuctamiorpadus u AMP B [TIKoc-1.5;
aHanu3e OMOHAHOCTPYKTYP [Ixoc-3.1; BOTIPOCHT
[Tkoc-3.2.
Tema 19. Jlekua Ne 20. Metoab! IIKoc-1.1; 1
MeTtonanl MUKPOCKOITMH B aHAJIN3€ IIKoc-1.2;
MHUKPOCKONH | HAaHOMaTepUaJoB ITIKoc-1.5;
1 B aHaJIN3€E IIxoc-3.1;
HaHoOMaTepua [Tkoc-3.2.
JIOB [IpakTugeckas padora Ne 26. [TIKoc-1.1; 2
MeTtobpl MUKPOCKOIIMH B [TKoc-1.2;
aHaJIn3€ HaHOMATEPHUaIOB [TKoc-1.5; OtBerh! Ha
Tkoc-3.1: BOIIPOCHI
[Tkoc-3.2.
Tema 20. Jlekuusa Ne 21. JIpyrue [TKoc-1.1; 1
Ipyrue HIMPOKO TPUMEHUMBIE METO/IBI [TKoc-1.2;
IIUPOKO aHanM3a OMOHAHOMATEePUAIOB [TKoc-1.5;
PUMEHHUMBIE IIkoc-3.1;
METO/IbI [Tkoc-3.2.
aHan3a [IpakTuyeckas pabora Ne 27. [TKoc-1.1; OrtBeThl HA 1
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®opmMupyembie Koua-Bo
No Ha3zBanue Ne 1 Ha3BaHHUe JIEKIMii/ e Bun I{::i?,f/
0 /;[ pasneda, Ja60paTOPHBIX/ HpaKTPI‘lefKPIX/ KOHTPOJIBHOTO | ;paicruue
TEMBI CeMHHAPCKHUX 3aHATHIA MeponpusiTHS cKast
IoAT0TOB
Ka
O6uonanomare | J[pyrue mmpoxko NpuMeHUMbIe ITIKoc-1.2; BOIIPOCHI
puanos METO/Ibl aHAIN3a ITIKoc-1.5;
OMOHAHOMATEPUATIOB ITkoc-3.1;
ITxoc-3.2.
[TpakTHyeckas paboTa Ne 28. MKoc-1. lf !
Onpe/eneHne miKa IKoc-1.2; 3ampra .
[TKoc-1.5; nabopaTopHOH
MJIa3MOHHOTO PE30HaHCa ;
HAHOYACTHUI] cepebpa Mkoc-3.1; pabors!
IIxoc-3.2.
8. Pa3nen 7. BUOHAHOTEXHOJIOTHM B HAYKe H 21
NMPOMBbINIJIEHHOCTH
Tema 21. Jlekrua Ne 22. IIKoc-1.1; 1
buonanorexn | bBHOHaHOTEXHOIOTUU B [IKoc-1.2;
OJIOTHH B MEIULIMHE IIKoc-1.5;
MEJIUINHE IIxoc-3.1;
IIxoc-3.2.
[IpakTrueckas padora Ne 29. ITIKoc-1.1; 2
bronanoTexHONIOTHH B IIKoc-1.2;
OtBeThI HA
MEJIUINHE IIKoc-1.5;
Tkoc-3.1: BOITPOCHI
ITxoc-3.2.
Tema 22. Jlekrua Ne 23. IIKoc-1.1; 1
buonanorexn | bBHOHaHOTEXHOIOTUU B [IKoc-1.2;
OJIOTHH B dbapmareBTHKe [TKoc-1.5;
bapMmareBTHK Ilkoc-3.1;
e IIxoc-3.2.
[TpakTrueckas padora Ne 30. [TKoc-1.1; 2
bronanoTexXHOIOTHH B IIKoc-1.2;
OtBeThl HA
dapmarieBTHKe ITIKoc-1.5; BOIPOCHI
IIxoc-3.1;
ITxoc-3.2.
Tema 23. Jlexmus Ne 24, [IKoc-1.1; 1
buonanorexn | bHoHaHOTEXHOJIOTUU B [IKoc-1.2;
OJIOTHUH B CEIILCKOM XO3SIMCTBE IIKoc-1.5;
CEIIbCKOM IIxoc-3.1;
XO35IUCTBE IIxoc-3.2.
[TpakTrueckas padora Ne 31. [TKoc-1.1; 2
bronaHOTEXHOIOTHH B IIKoc-1.2;
N OtBeThl Ha
CENILCKOM XO3SIMCTBE IIKoc-1.5;
TMkoc-3.1: BOIIPOCHI
ITxoc-3.2.
Tema 24. Jlexmus Ne 25. [IKoc-1.1; 1
bruonanorexn | bHoHaHOTEXHOJIOTUU B [IKoc-1.2;
OJIOTUH B MIPOU3BOJICTBE MPOIYKTOB [TKoc-1.5;
MPOU3BOACTB | MUTAHUS U KOCMETUYECKUX [Ixoc-3.1;
€ IIPOAYKTOB | CPEICTB ITxoc-3.2.
MUTAHUS U [TpakTrueckas padora Ne 32. [TKoc-1.1; OTtBeTsI Ha 2
KOCMETHYECK | BMOHAHOTEXHOIOTUH B [TKoc-1.2; BOIIPOCHI
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®opmMupyembie Koua-Bo
No Ha3zBanue Ne 1 Ha3BaHHUe JIEKIMii/ e Bun I{f:i‘l:f/
0 /;[ pasneda, Ja60paTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOTO | ;paicruue
TEMBI CeMHHAPCKHUX 3aHATHIA MeponpusiTHS cKast
moaroTroB
Ka
UX CPEACTB IIPOU3BOJCTBE MPOAYKTOB ITIKoc-1.5;
MUTAaHUSI 1 KOCMETUYCCKHX IIxoc-3.1;
CpEJICTB IIxoc-3.2.
Tema 25. Jlekiua Ne 26 ITIKoc-1.1; 1
bronanorexs | bBHoHaHOTEXHOIOTHH B ITIKoc-1.2;
0JIOTMH B HAy4YHBIX MCCIIEIOBAHUIX ITIKoc-1.5;
Hay4YHBIX [Ixoc-3.1;
HCCIIeIOBaHU ITxoc-3.2.
AX [IpakTrueckas padora Ne 33. ITIKoc-1.1; 2
bruonanoTexHonoruu B [IKoc-1.2;
OtBeThI HA
Hay4YHBIX HCCJIEA0BaHUSIX I1IKoc-1.5;
; BOITPOCHI
IIxoc-3.1;
IIxoc-3.2.
Tema 26. Jlekiusa Ne 27. ITIKoc-1.1; 1
buonanorexn | bBHOHaHOTEXHOJIOTH B 3aIllUTe [IKoc-1.2;
0JIOTH B OKpY>Karollei cpeasbl [TKoc-1.5;
3aIHATE IIxoc-3.1;
OKpY>Karolie ITxoc-3.2.
1 cpensl [IpaxTrueckas padora Ne 34. ITIKoc-1.1; 2
broHaHoTEXHOIOTH B 3aIIUTE ITIKoc-1.2;
N OtBeThI HA
OKPY>KaIoIIeH cpeibl [TKoc-1.5;
BOIIPOCHI
IIxoc-3.1;
ITxoc-3.2.
Tema 27. JIekua Ne 28. Dtuueckue I1IKoc-1.1; 1
Otnyeckue BOIIPOCHI IPUMEHEHUS ITIKoc-1.2;
BOIPOCHI OMOHAHTEXHOJIOTUH 1 [TKoc-1.5;
npUMeHeHHus | 6e30MacHOCTb Ilkoc-3.1;
OMOHAHTEXHO ITxoc-3.2.
JIOTUH U [TpakTrueckas padora Ne 35. [IKoc-1.1; 2
0€30MacHOCT | DTUYECKUE BOIPOCHI ITKoc-1.2;
OtBeThl Ha
b IPUMEHEHHUS ITIKoc-1.5;
. BOIIPOCHI
OMOHAHTEXHOJIOTHH U IIxoc-3.1;
0€3011aCHOCTh ITkoc-3.2.
OYHAS ®OPMA OBYUEHUA
Tabnuma 5
Hepeqeﬂb BOIIPOCOB AJIA CAMOCTOATEC/IbHOI0 M3YICHUA TUCIHUILJIMHBI
Ne | Ha3Banue pa3nena, | [lepedyeHb paccMaTpuBaeMbIX BONIPOCOB IJI CAMOCTOSITEILHOTO
n/n TEMBI H3y4YeHUs

BBeueHne B HAHOTEXHOJIOT'!

M 1 OMOHAHOTEXHOJIOIHH

1.

Bsenenue

IIxoc-3.2)

[IpenpicTopus u onpeaencHne HaHOTEXHOJIOTUI U
ouonanorexnosoruit (I1Koc-1.1; ITKoc-1.2; [1Koc-1.5; ITkoc-3.1;

Pa3zgen 1. OcHOBEI 0MOJIOrHYE€CKHX CHCTEM H OMOHAHOTEXHOJIOTr Hii

2.

Tema 1.
MaTepHa

JHK kak

VYerpoiictBa Ha ocHoBe JIHK opuramu (ITKoc-1.1; I1Koc-1.2; ITKoc-
B | 1.5; ITkoc-3.1; I1koc-3.2)
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Ne

Ha3Banmue pa3ngena,

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO

n/n TeMBI H3y4YeHHs
OMOHAHOTEXHOJIOTUSIX

3. | Tema 3. | Hannuue, pacnpocTpaHeHHE U 3arpsi3HEHUE XUMUYECKUMU
buonornueckue anemenTamu B okpyskarorieit cpene (ITKoc-1.1; [TKoc-1.2; TTKoc-
CHCTEMBI DJIEMEHTOB 1.5; TIkoc-3.1; ITkoc-3.2)

4. | Tema 4. | Perynsuus sxcnpeccun reHoB (I[TKoc-1.1; [TKoc-1.2; TTKoc-1.5;
«MH(popMamoHHBIE [Ikoc-3.1; TIxoc-3.2)
MOTOKHU B
OMOJIOTHYECKHUX
CUCTEMax)

Paznea 2. [lpon3BoacTBo 0MOHAHOMATEPHAJIOB

5.

Tema 5. «XumMunueckue
u busnyeckue
CHOCOOBI  TMOJIyYEHHS
HAaHOMATEPHAIOBY

dusnueckue crnocoos! noyyeHuss Hanomarepuanon ([1Koc-1.1;
[TKoc-1.2; ITKoc-1.5; ITkoc-3.1; I1koc-3.2)

Tema 6. Cunres
HAaHOMAaTepPHAJIOB c
HUCIIOJIB30BAHUEM
JKUBBIX OPTaHHU3MOB

CuHTe3 HAaHOMAaTepUaJIOB C UCIOIb30BAaHUEM OaKTepUit
CunTe3 HaHOMaTepHaNoB ¢ ucnonb3oBanueM rpuodos ([1Koc-1.1;
[TKoc-1.2; TTIKoc-1.5; I1koc-3.1; [1koc-3.2)

Tema 7. «Bompocsl
0e30macHOCTH npu
MOJIy4YEHU N
HAaHOMATEPHAIOBY

Pucku, cBA3aHHBIE C BO3ACHCTBUEM HAHOMATEPHUAJIOB IIPU UX
nponsBojacTBe TpuboB (I1Koc-1.1; [TKoc-1.2; [TKoc-1.5; TTkoc-3.1;
IIxoc-3.2)

Paznen 3. B3aumoneicTBre HAHOMATEPUAJIOB € OMOJTOTHYECKUMU CHCTEMAMM

8.

Tema 9. «IIpumenenue
HAHOMAaTEPHAIIOB K
OMOJIOTHYECKUM
CHUCTEMaM»

KOHTpaCTHBIG ArCHTHI OJI4 Bﬂsyanmaunn KJICTOK
(ITKoc-1.1; ITKoc-1.2; TIKoc-1.5; ITkoc-3.1; ITkoc-3.2)

Pa3nen 4. buosiornueckasi camocOopka

9. | Tema 10. Camoc6opka | @enomen ouonornyeckont camocoopku (I1Koc-1.1; TTKoc-1.2;
JIHK [TKoc-1.5; TIkoc-3.1; ITkoc-3.2)

10. | Tema 12. Camoc6opka | BosHrKHOBEHHE U TTO0KeHNEe TOBepXHOCTHBIX cioeB ([1Koc-1.1;
CTPYKTYp [IKoc-1.2; TTKoc-1.5; ITkoc-3.1; [1koc-3.2)
MOBEPXHOCTHOTO CJIOSI

11. | Tema 14. CamocOopka | Ceimyune marepuaisl Ha ocHoBe BupycoB (I1Koc-1.1; ITKoc-1.2;

BHUPYCOB

[TKoc-1.5; IIkoc-3.1; ITkoc-3.2)

Paznen 5. buonanopo60TbI

12.

Tema 15.
buonanomonexkysipH
bIC MAIIMHBI

Monnexynsipusie Mamunbl Ha ocHoBe JITHK (ITKoc-1.1; [TKoc-1.2;
[TKoc-1.5; TIkoc-3.1; ITkoc-3.2)

Paznen 6. AHaJIMTHYECKHE METO/bI, IPUMEHsieMble B 0MOHAHOTEXHOJIOTHH

13. | Tema 17. Knaccuduxanus u poas 6monanocerncopos (I1Koc-1.1; ITKoc-1.2;
Hcnons3oBanne [TKoc-1.5; ITkoc-3.1; ITkoc-3.2)
OMOMOJIEKYI B
KauecTBE CEHCOPOB

14. | Tema 18. Pentrenosckas kpuctamiorpadus (IIKoc-1.1; I[TKoc-1.2; ITKoc-1.5;
«PeHTreHoBckas IIxoc-3.1; TIkoc-3.2)
Kpuctamuiorpadus u
SIMP B ananuse
OMOHAHOCTPYKTYP»

15. | Tema 19. Metons | Dnexkrponnas mukpockorus (ITKoc-1.1; ITKoc-1.2; ITKoc-1.5;
MHUKPOCKOIIHUH B | Ilkoc-3.1; ITkoc-3.2)
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Ne | HaszBanme pazaena, | IlepeueHb paccMaTpuBaeMBbIX BOIPOCOB IJIs1 CAMOCTOSITEILHOTO
n/n TeMBI H3y4YeHHs
aHaIN3e
HaHOMAaTEepHAJIOB
16. | Tema 20. «Jlpyrue | I3yuyeHne XMMHHU IIOBEPXHOCTH HaHOYacTHIl (ITKoc-1.1;
HMIMPOKO IMPUMEHUMBIC | [TKoc-1.2; ITKoc-1.5; [1koc-3.1; I1koc-3.2)
METOIbI aHanm3a
OMOHAHOMATEPHATIOBY

5. O0pa3oBaTre/ibHbIE TEXHOJIOTHHU

Ta0mura 6
IlpumeHeHMe AKTUBHBIX H HHTCPAKTHUBHBIX Oﬁpa30BaTeJIbelX TEXHOJIOTUH
e HaumeHoBaHuHe HCTIOIB3YeMBbIX
11/-11 Tema u ¢popma 3ansTUSA AKTHBHBIX H HHTEPAKTHUBHBIX
o0pa3oBaTeIbHbIX TEXHOJIOTHI
1. | Tema 1. JHK kax matepuan B I13 | Pa30op KOHKPETHBIX CUTYaIHii, ydeOHas
OMOHAHOTEXHOJIOTHSIX JMCKYCCHS B XOJI€ IPOCMOTpa
00y4Jaronux BUACOMATEPHAIIOB
2. | Tema 3. buonoruyeckue cucrembl | [13 | Pa30op KOHKPETHBIX CUTYaIHii, yaeOHast
AJIEMEHTOB TUCKYCCHSI B X0JIe TPOCMOTpa
00ydJaroImux BUACOMATepHAIIOB
3. | Tema 4. Undopmannonnsie notoku | [13 | Pa3bop KOHKpeTHBIX cuTyaruii, yaeOHas
B OMOJIOTHYECKHX CHUCTEMAaxX IMCKYCCHS B XOJI€ TPOCMOTpa
00y4Jaronmx BUACOMAaTEPHAIIOB
4. | Tema 7. Bopockl 6e30macHOCTH [13 | Pa36op KOHKPETHBIX CUTYaIHi, yaeOHas
MIPY MOTYYCHUH HAHOMATEPUAIOB JMCKYCCHS B XOJI€ TPOCMOTpa
00y4Jaronmx BUACOMaTEPHAIIOB
5. | Tema 8. Bzaumonelictue I13 | Pa30op KOHKPETHBIX CUTYAIHii, ydeOHas
HaHOMAaTEPHAaJIOB C TUCKYCCHSI B X0JIe TPOCMOTpa
OMOJIOTMYECKHMH CUCTEMaMU 00yJaroluX BUICOMATEPHAIIOB
6. | Tema 9. [Ipumenenue [13 | Pa36op KOHKPETHBIX CUTYaIHi, yaeOHas
HaHOMaTEepPHAJIOB K IMCKYCCHS B XOJI€ TPOCMOTpa
OMOJIOTMYECKUM CHUCTEMaM 00y4Jaronux BUACOMAaTEPHAIIOB
7. | Tema 10. Camoc6opka JIHK [13 | Pa36op KOHKPETHBIX CUTYaIHi, yaeOHas
TUCKYCCHSI B X0JIe TPOCMOTpa
00yJaroImux BUACOMATepHAIIOB
8. | Tema 11. CamocOopka 6eKOB U I13 | Pa30op KOHKPETHBIX CUTYAIHii, ydeOHas
MENTH]IOB IMCKYCCHS B XOJI€ POCMOTpa
00y4JaronMx BUACOMAaTEPHAIIOB
9. | Tema 12. CamocOopka CTPYKTYp [13 | Pa36op KOHKPETHBIX CUTYaIHi, yaeOHas
MTOBEPXHOCTHOTO CJIOS TUCKYCCHSI B X0JIe TPOCMOTpa
00yJaroImux BUACOMATEpHAIIOB
10. | Tema 14. Camoc60opka BUPYCOB I13 | Pa30op KOHKPETHBIX CUTYaIHii, yaeOHas
TUCKYCCHSI B X0JIe IPOCMOTpa
00yJaroImux BUACOMATEpHAIIOB
11. | Tema 15. buonanomonexkymsipapie | [13 | Paz0op KOHKpETHBIX CUTYyalluid, yueOHas
MaIIHbI JUCKYCCHSI B X0JI€ TPOCMOTpa
00ydJaroImux BUACOMATepHAIIOB
12. | Tema 16. Jlu3aiid 1 KOHTPOJIb [13 | Pa30op KOHKPETHBIX CUTYaINii, ydeOHas
OMOHAHOPOOOTHU3UPOBAHHBIX JTUCKYCCHSI B XO/I€ IIPOCMOTPa
CHCTEM 00yJaroImux BUACOMATEpHAIIOB
13. | Tema 18. PerTrenoBckas I13 | Pa36op KOHKPETHBIX CUTYaIHi, yaeOHas
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o HaumeHnoBaHHMe HCIO/IBb3yeMBbIX
n/-n Tema u dpopma 3anaTus AKTHBHBIX H HHTEPAKTHBHBIX
00pa30BaTeJbHbIX TEXHOJIOTH A
kpucramorpadus u IMP B JUCKYCCHUs B XOJI€ IPOCMOTpa
aHajan3e OMOHAHOCTPYKTY] 00y4Jaronmx BUACOMAaTEPHAIIOB
14. | Tema 21. BUOHAHOTEXHOJIOTHH B [13 | Pa36op KOHKPETHBIX CUTYaIHi, yaeOHas
MEIULINHE JUCKYCCHSI B XOZI€ IPOCMOTPA
00ydJaroImux BUACOMATEpHAIIOB
15. | Tema 27. OTnyeckue BOIpOCH! I13 | Pa30op KOHKPETHBIX CUTYAIUii, yaeOHas
MpUMEHEHHsI OMOHAHTEXHOJIOTUN U JTUCKYCCHSI B X0JI€ IPOCMOTpa
0€301acHOCTh 00y4Jaronux BUACOMAaTEPHAIIOB

6. Texkymumii KOHTPOJIb YCII€BA€MOCTH M NMPOMEKYTOYHAS aTTeCTAIUA 110
UTOraM OCBOCHHS JUCHUIIIHMHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32JAHUA WM HHbIe MATEPHUAJIbl, HCOOX0AUMbIE
JJIS1 OIleHKM 3HAHM A, YMEHUH ¥ HABBIKOB U (MJIM) ONbITA JAeSITeJIbHOCTH

Bonpocs! 1 3a1aHUA K BBEICHUIO
1. Kakue n1Be HaHOpa3MepHbIE YIJIEPOIHbIE CTPYKTYpPbI ObLIM OOHAPYKEHBI B HaYaJIe
3pbl HAHOTEXHOJIOTUNA?
2. B yeM He0CTaTOK aTOMHO-CHUII0OBOTO MUKpOocKona (ACM)?
3. OTMETBhTE BEPHBIE YTBEPKICHUS:
(a) nxeHepHble MaTepraibl B HAHOMAcIITa0e MOTyT UMETh KaK IPEUMYLIECTBA, TaK
Y HEJIOCTATKH.
(0) Cnenuduueckoe CBA3BIBAHUE AHTUTEI U AHTUTCHOB SIBJISIETCS IPUMEPOM
MaKpoMacIITabHOTO MOBECHUS, T KIIOUEBYIO POJIb UTPaeT MexdazHas
OpHUEHTAIHSL.
(B) buoTexHonornio MOXHO onpeaenuTh Kak «/crnonp30BaHuE JKUBBIX U HEKUBBIX
OpPraHU3MOB, KJIETOK WJIM KJIETOYHBIX KOMIIOHEHTOB IS IPOU3BOJICTBA COCTUHEHHIA
WJIM TOYHOT'O T'€HETUYECKOI0 YIyULIEHUs )KUBbIX U HEXKUBBIX CYIIECTB Ha OJ1aro
YEJIOBEKaY.
(r) TepmuH «OMOHAHOTEXHOJIOTUS» 3/1€CH OIIMCBIBAETCSI KAK HAHOTEXHOJIOT U,
KOTOpasi BAOXHOBJISIETCS M YIIPABIIAETCS OMOJIOrMUYECKUMH CUCTEMAMHU, B OTJIINYUE OT
HaHOOMOTEXHOJIOTUH, KOTOPast UCIOJIb3YET HAHOTEXHOJIOITMUECKUE HHCTPYMEHTHI U
IPUHLIKIIBL 11 U3yYEHUs] OMOJIOrMYECKOro MUpa.
4. 3anonHUTE NPOIMYCKU HIXKE:
(a) Baxwneiimiel Bexol B UCTOPUH HAHOTEXHOJIOTUH CTaJI0 U300pETeHNE
npuHaaexanmx K cemeiictsy C3M, B 1980-x ronax.
(6) 30Hn ACM xkonebiieTcs Ha pe30HAHCHOW YacCTOTE U 3aIaHHOM aMIUIUTY/IE,
IOKa MIPOXOJIMT IO TOBEPXHOCTH 0Opa3iia. IToT T ACM 1o3BoIsET
PEKOHCTPYHUPOBATh TONOTpaPHuuecKoe N300pakeHuE.
(8) Cymroctu Bionano MoryT ObITh (PyHKIIMOHATU3UPOBAHBI IS
o0JieryeHus TMarHoCTUYECKOrO U TEPANeBTUYECKOTO MPUMEHEHHUS.

5

Bonpocs! u 3a1anus K pazjaeiay 1. «OCHOBbI 0MOJIOrMYECKUX CUCTEM U
OMOHAHOTEXHOJIOT Ui
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1. HazoBuTe ueThipe TUIA A30TUCTHIX OCHOBAHUM, BXOIIUX B cTpyKkTypy JHK?

2. KakoBa ocHOBHasi pOjib HYKJIEMHOBBIX KHUCJIOT B OMOJIOTHYECKOI cucTeme?
OTMETbTE BEPHBIE YTBEPKICHUS

(a) Xpanenue u nepejaya reHeTHIECKOU HHPOpMAIUU

(6) MonekynsipHoe pacrio3HaBaHUe

(B) Perymsiiust sKcripeccuy reHOB U KaTallu3

(r) Huuero u3 nepeyrcieHHOro

3. B ueM paznuune a30THUCTBIX OCHOBAHUM 110 CTPOEHUIO?

4. Yto takoe meroxa JJHK-opuramu? Hazosure nsate stanoB merona JIHK-opuramu?
5. KakoBo ornpezesieHne TpaHCKpUITLUN?

(a) Iporuecc, nmpu kotopom asoiHas nens JJHK nepenocut undopmaruio k HOBoi
moutekyJie matpuunoii PHK (MPHK).

(0) IepBsIii mar B mporecce SKCIpPecCuu TeHOB

(B) Tpanckpumnius ocyiecTBisieTcs oy aeiictsuem depmenra, PHK-nonumepassl u
BCIIOMOTaTENIbHBIX OEIKOB.

(r) Bc€ u3 BhIlIEIEpEUNCIEHHOTO

6. B uem 0CHOBHOE OTJIMYHKE MTPOLECCAa TPAHCKPUIILIUY U TPAHCIIALINU?

Bonpoce! 1 3ananus Kk pazaenay 2. «[Ipou3BoacTso 6MoHAHOMATEPHAJIOB)»
1. Kakue BUIbI peareHTOB MOYKHO MCIOJIb30BaTh i OnocunTeza HY?
2.IloueMy pacTuTEIbHBIE SKCTPAKTHI UCIIONB3YIOTCSA B cuHTe3e HY?
(a) OHu coaeprkaT BOCCTAHOBUTENH U CTAOMIM3ATOPHI 711 OMOCUHTE3a.
(0) Onu comepxat pa3IUUHbIE BEIIECTBA, BKIIOYAs (EHOIBHYIO KUCIOTY, aIKaJIOUIbI,
CaroMbI, CTEPOUIbI U TEPIICHOU/ Bl B KAUE€CTBE BOCCTAHOBUTEIIEH 1JIs1 OMOCHHTE3A.
(B) O6nagaroT aHTUMUKPOOHOM aKTUBHOCTBIO.
(r) U1 a, u 6 BepHBI.
3. Kakue ytBepxkenus, kacatoumecs: cuate3a HU Ha ocHOBE MUKpOOpPraHU3MOB,
SIBJISIFOTCSI BEPHBIMU?
(a) Cpenu MUKpOOPraHU3MOB Jjisl OMOCHHTE3a B OCHOBHOM MCIOJIb3YIOTCSI OaKTEpHH,
IpUOBI, TPOHKKHU.
(6) buonoruyeckue u pepMEHTATUBHBIE PEAKIIMU UTPAIOT BAYKHYIO POJIb B CO3/IaHUHU
HY.
(B)OkcH1a3a MUKpOOPraHu3Ma IpeBpaIlaeT MOH METAJIA B MEHEE TOKCUYHBIE COJIH
METAJIJIOB WU HYJIbBAJICHTHBIE METAJLIIBI.
(r) HAJI®H siBasieTcst Hanbosee nonyaspHON pelyKTa30il OKUCIUTEIbHO-
BOCCTaHOBUTEJILHOMN peakiui B OMOCHUHTE3E.
4. B uem npenmyniectBa cuaTe3a HYU Ha ocHOBE noJimcaxapui0B 10 CPABHEHUIO C
JIPYTUMHU KJlaccaMu OMOTIOTUMEPOB?
5.Kakue u3 yTBepKACHUI SIBISIOTCS BEPHBIMU ?
(a) Tonpko rugporenaza Hyd-1 orBeuaer 3a Boccranosiienue Hanovactuil Pd(Il) mo
Pd(0) ¢ ucnonp3oBaHreM reHHO-UHXKXEHEpHOU E. coli.
(6)Cunrernueckue HU u3 pacTUTENBbHBIX AKCTPAKTOB IKOJOTUUECKH O€30IaCHbI, 3¢
(bekTUBHBI B 00pb0E ¢ OKUCTUTENBHBIM cTpeccoM, noBpexaenrem JJHK u
CBSI3aHHBIMU C arloONTO30M U3MEHEHUSIMU, BbI3BaHHBIMU HY B KJI€TOUYHBIX JTUHUSIX.
(B) buocunrernueckue HY nose3nsl 1151 OMOMETMIMHCKUX U (DApMaKOJIOTUYECKHUX
IIPUMEHEHUM.
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(r) JlexcTpaH npecTaBiseT co00i Mmoaucaxapui, COCTOAIIUMN U3 IEeTeH pa3IuaHOMN
JUTUHBI, B KOTOPBIX MHOTME MOJIEKYJIbI TJIFOKO3bI CBA3BIBAIOTCS APYT C APYTrOM
MIOCPEACTBOM 0- 1 ,6-TIIMKO3UIHBIX U 0O-1,4-CBA3€i, IPOUCXOASIINX U3 IPSIMBIX U
Pa3BETBJICHHBIX LICTIEH.

(1) Mexanu3Mm cunte3a HU Ha ocHOBe GakTepuil MOKET BKJIFOUATh CUCTEMY OTTOKA,
VU3MEHEHHUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHOTO TIOTEHIIMAIA MIOHOB METAJIJIOB Ha
MEHEE TOKCUYHBIE COJIM METAIUIOB WJIM HYJIbBAJIEHTHBIC METAJLIbI, BHEKJIIETOUHYIO
KOMOHWHAIIMIO ¥ CHIDKEHUE TTPOHUIIAEMOCTH MEMOpaH.

Bonpocs! u 3axanus Kk pasaeny 3. «BzauMoaeiicTBue HAHOMATEPHAJIOB €
OMOJIOrHYeCKHUMH CHCTEMaMI»
1. KakoB pa3mep HaHOMAaTEpPHAJIOB, KOTOPHIE MOTYT OBITH MOTJIOIICHBI KIETKaMHU:
(a) <10 HMm.
(6) 10-50 aMm.
(8) 50-200 uwm.
(r) 200 HM.
2. buomapkepbl MOTYT OBITh:
(a) MyTaHTHBIE TE€HBI.
(6) IHK u PHK.
(B) benku.
(r) JInnuel.
(1) Bcé BhIenepeyuciaeHHoe.
3. 3anonHuTe IPOOEIIBl HUXKE:
«OKecTkni KOpOHHBIN pasps — 3TO CBSI3bIBAHUE OEIIKOB, a «MSATKUN
KOPOHHBIN pa3psa» — 3TO CBSI3bIBAHUE OETKOB.
4. Yo Takoe nepcoHaIu3nupOBaAHHAS MEIUIIMHA?
5. KakoBbI Tpu THIIa B3aUMOICUCTBUS MEXKAY HAHOMATEPUAIIAMHU U MOJIEKYJIAMU B
YKUBBIX CUCTEMax?
6. OnuiuTe 1Ba KOMMEPYECKUX MPOAYKTA, B KOTOPBIX I (DYHKIIMOHAIU3ALINH
MOBEPXHOCTH UcnoJib3oBaics 101
7. Hanomarepuaibl MOTYT B3aUMOJIECUCTBOBATH C MUILIEHBIO YEPE3 MOBEPXHOCTHBIN
muradl. CyliecTByeT J1Ba TUIIa MUILIEHEN: BE3AECYIIME MULIEHH (CYLIECTBYIOT BO
BCEX TKAHSX) M KJIIETOUYHO-CTIeNU(pUIecKre MUIIEHH (CYIIECTBYIOT TOJBKO B
NOpPaKEHHBIX TKaH:AX). [IpuBeauTe npruMephl BE3AECyIIMX MULIEHEN U KIETOYHO-
crienuUIecKuX MUIICHEH.
8. KakoBsI ImyTH 3H101MTO32 U1 iepeHoca HY B kiteTku?
9. IIpuBeauTe npuMep NPUMEHSIEMOI TEXHOJIOTMU, OCHOBAaHHOM HA B3aMMO/ICHCTBUU
MEKly HaHOMaTepUaJaMH U MOJIEKYJIAMU B )KUBBIX CUCTEMAX.
10. B yem pasnuna mexay tepanoctukoi HY, tapretHoii Tepanueit u
KOMOMHUPOBAHHOM JICKApCTBEHHOM Tepamnuei?

Bonpocs! u 3axanud K pasaeny 4. «bunosiornueckas camoc00pkay»
1. B uem pazHuiia Mmexay npsamMou cOOPKON U TEXHUKOM CaMOCTOSTEILHON COOpKHU?
2. B3auMoeicTBrS MOJIEKYJISIPHBIX CYObEIMHUI] HA OCHOBE CaMOCOOPKHU B
apXUTEKTYPE BKIKOYAIOT:
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(a) DnekTpocTaTudeckoe B3auMoJieicTBUe, cuilbl Ban-nep-Baanbca, ruapoduiibHo-
ruipodoOHbIE B3AUMOJICHCTBUSI, XUMUYECKHUE CBSI3U.

(0) DnexTpocTaTrueckoe B3auMOJICHCTBUE, BOJOPOJIHbIE CBSI3H, CUJbl BaH-n1ep-
Baannca, 6-CBs3b.

(B)BonopoHbie cBsizu, cuiia Ban-aep-Baansca, ruapoduibHo-rupodoOHbIC
B3aUMOJIEHCTBUS, T-3(PHEKTHI.

(r) DeKTpoCcTaTUUECKOE B3aUMOICHCTBUE, KOBAJICHTHBIE CBSI3U, BOJAOPOIHbIE CBS3H,
cwiibl Ban-nep-Baanbca.

3.®opmupoBanue TpexmMepHbIX (3D) CTpyKTyp NenTHI0B U OEIKOB KOHTPOIUPYETCS
3a CYerT:

(a) ITocnemoBaTenbHOCTHIO MENTH/IA

(6) 3nauennem pH u KOHIIEHTpAITUN

(B) Bpemenem u remneparypoi

(r) Bce BapuaHTBl OTBETOB BEPHBI

4. Kak Monekybl (hochoNUNII0B OPraHU3yIOTCS U CAMOCOOUPAIOTCS B 3aMKHYTYIO
CTPYKTYpPY B BOJIHOM pactBope?

5.Kakue yTBepxaeHus, Kacarolyecs: Bupyca Tabaudoit mozauku (BTM), BepHbI?

(a) BTM co60ii Bupyc ¢ ognouenoyednoit PHK ¢ oTpumiatenbHbIM CMBICIOM.

(6) Bupycnas yactunia BTM coaepxxut ~2130 uIeHTUYHBIX OCIKOBBIX CYOBEINHHII.
(8) BTM He ctaOuieH npu U3MEHEHHH TEMIIEPaTyphbl

(r) Ha BTM Bnustot 3nauenust pH 2—10.

Bonpoce! u 3ananus Kk pasaeay S. «bHoHaHOPOOOTHD)
1. Yto Takoe HAHOPOOOTHI U OGMOHAHOPOOOTHI?
2. [lepeuncnnre HEKOTOPBIEC TOJIXOIbI B 00JaCTH OMOHAHOPOOOTOB.
3. Kakue cyiiecTByOT THUIIBI OMOMOJICKYJISIPHBIX JBUTATEIICH?
4. OnumuTe 182 OMOMUMETHYECKHX TIPUHIINIIA, CBSI3aHHBIX C OMOHAHOPOOOTaMHU.
5. KakoBbI ycriexu B pa3paboTke O1o-HaHOPOOOTU3UPOBAHHBIX CHCTEM?
6.ComnocTaBbTe BOBMOXHOCTH, MPUIIOKCHHSI U KOZBI OMO-HAHO B TIPABUIIBHBIX
rpyImax.
(a) o6paboTka nHpopManu/pa3BeKa; 30HAUPOBAHNE; CUTHAIU3AIINS,
XpaHEHUEIHEPT UM, PEIUIUKALIHS; MEXaHUYECKOe CpadaThIBAHUE; TOBEACHUE POSI;
XpaHeHue HHPOpMaIIIH.
(0) CBsa3pIBaHUE C IPyrUMH OMOHAHOPOOOTaMH (pacmpeieICHHOE BOCTIPUSTHE,
UHTEIUICKT U (PYHKIIMN) — YCUJICHHE CEHCOPHBIX JaHHBIX, IEPEIaBaeMbIX
OonocucreMaM/MUKPOKOHTpOJIEpaM. BhIsSiBIeHIE HX MECTOHAX0XKICHUSI.
Busyanuzanus — xpanenue naopmanuu, COOpaHHON TaTYUKOM, JUIS MIepeiadu
CUTHAJIOB UJIU MCTIOJIb30BaHUs B OyayiieM. YTeHue COXpaHEeHHBIX TaHHBIX IS
BBITIOJTHEHHSI 3aPOrPaMMHUPOBAHHBIX (DYHKIIHI - TOUHOE MTEPEMEILICHUE U
OpHEHTAIVSI MOYJIeH (MEXaHMUECKOE CBSI3BbIBAHUE C LIEJICBBIMU OOBEKTAMH,
nepeMelIeHIe UX B JKeJTaeMbIe MECTA) - CAMOBOCTIPOM3BEICHUE B 3aBUCUMOCTH OT
CUTYyalluy (Ha [EJIEBOM CalTe) - BO3MOXKHOCTh ITPOTPAMMHPYEMBIX alITOPUTMOB;
NPUHATHE PEIICHUH U BBITIOJIHEHUE HHTEJUICKTYAIbHBIX (DYHKIINI - XpaHCHHE
SHEPTUH U3 PA3TUIHBIX HCTOUHUKOB, TAKUX KaK COJTHEUHBIC U XUMHUYECKHUE,
obecrieynBaeT HEOOXOAUMYIO SHEPIHIO - 00HAPYKEHHE B PA3TUYHBIX 00IACTSX.
Ornenka u 0OHapyKEHUE TICIIH.
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(B) buonanokonsl: M; E; W; G; S; I; R; F.

7. Onpenenure XxapaKTepUCTUKU OUO-HAHO-POOOTU3UPOBAHHOMN CUCTEMBI, KOTOPBIC
3aKOJIMPOBAHbI U MIPEACTaBIeHbI B BUje Ouo-HaHo-koaa: EIWR-M-S-FG?.

8. 3anoyiHUTE NPOOEIIBI HIKE:

Coueranue u MIPUBEJIO K Pa3BUTHUIO . Jrta cucrema
UCIIOJIb3YET Pa3InyHbIC C TAaKUMHU (PYHKIIUSIMH, KaK , u
WIH , 4TOOBI COCTaBUTh OUO-HAHO-POPOOTHUECKYIO CUCTEMY C

pa3TuYHBIMA (DYHKIIUSMHU, COOTBETCTBYIOIIUMH OIPEACIICHHBIM TPEOOBAHUIM
3a/1a4u.

9. Uto HE siBnsieTcst OMOMONEKYIAPHBIM JBUTATEIIEM:

(a) MonekymnspHubie HaHOMaluHbI Ha ocHOBe [JHK

(6) Kunesun n Muo3uH

(B) Kryruku

(r) Huuto He siByisieTcst

10. KakoBbI IpaBUjIbHBIE COOTBETCTBYIOLIME KOJUPOBKHU MIpeAnoiaraeMbix Ouo-
HAHO-MOJyJIeH ¢ BO3MOXHOCTSIMU «Mexannueckoe cpabarbiBanue — CeHcopuzalus
— Xpanenue unpopmaiuu — Mudbopmanus — Permkanus — XpaHeHHE SHEPTUU
— Curnanusanusa — lloBeneHnue posi»:

@M-E-1-F-R-S-W-G

O)M-S-I-F-E-G-W-R

BM-S-F-I-R-E-G-W

o)M-S-F-1-R-E-W-G

(1) Huuero u3 BbIIENEPEUYHUCIEHHOTO

Bonpocel 1 3a1aHus K pa3aeny 6. «KAHAJTUTHYECKHE METO/bl, IPMMeHsieMble B
OMOHAHOTEXHOJIOTHID)

1. KakoBbI OCHOBHBIE METO/Ibl OIIPEEIECHUS MOJIEKYJISIPHON CTPYKTYpPBI B OMOJIOTUU?
2. Kak peHTreHOBCKasi KpUCTAIIIOTpa(usi MOXKET MPEAOCTABUTh ATOMHBIE CTPYKTYPbI?
3. Kak pa6oraet AMP-cniekTpockonust sl MOIY4YEHUsI aTOMHBIX CTPYKTYp?
4. KakoBbl pa3nuuus MEX]ly TUIIAMU 3JIEKTPOHHON MUKPOCKOIIUU?
5. Onuiure, Kak aTOMHO-CHIJIOBAsi MUKPOCKOIIUS UCCIIEYET TOBEPXHOCTh
ouomonekyn?
6. CoequHuTe NpUBEAECHHBIE HUYKE CIIOBA B IPYIIAX, KOTOPBIE YaCTO BCTPEUAKOTCS
BMECTE IIPU YIIOMUHAHUH:
(a) Audpakumnonnas kaptuna; Maruutaseiil; CkaHupOBaHUE U Tepeaya;
[IoBepxXHOCTSD.
(0) PentrenoBckas kpuctamiorpadus; AMP-cnekTpockonust; DeKTpoHHAS
MUKPOCKOIUS; ATOMHO-CHJIOBasi MUKPOCKOIIHSL.
7. Kakas u3 epeunciieHHbIX TEXHUK SIBISACTCS TEXHUKOM JIEKTPOHHON
MUKPOCKOTIUHN?
(a) TOM
(6) CoOM
(8) Kpno-OM
(r) Bc€ u3 nmepeuncieHHoro
(1) Huuero u3 nepeyncieHHOro
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Bonpocel u 3axanus K pasaeay Pazaena 7. « BMOHAHOTEXHOJIOTMM B HAYKE U
MPOMBIIIJICHHOCTH

1. CkopoCTh CEKBEHUPOBAHUS CUCTEMbI 0OHAPYKEHUSI HA OCHOBE HAHOIIOP C
MOMOILBIO MPOIECCa IEKTPOHHON MOJMUCH MOXKET IOCTUTATh:

(a) bosiee oHOM apbl OCHOBAaHUHN B MHJUTUCEKYHTY

(6) bonee nByx map OCHOBaHU B MUJUIUCEKYHTY

(B) boisiee Tpex map OCHOBaHMI B MHJIJTUCEKYHIY

(r) bonee yeTkipex nap OCHOBaHUN B MUJUTUCEKYHLY

2. JTHK-MHKpOYHIIBI UMEIOT CIEAYIOIINE TPEUMYILECTBA:

(a) Cnermuduka

(6) UyBCTBUTEIBEHOCTh

(B8) CocoOHOCTh OOHAPYKUBATH HOBBIE OPTraHU3MBI

(r) Bc€ u3 nmepeuncieHHoro

3. BoiGepeTe BepHbIE YTBEPKICHUSA

(a) KT HenpuBnekarenbHa Jyisi OJHOBPEMEHHOM BU3yalu3allii MHOTHX BUJIOB C
BBICOKUM Pa3peIIeHUEM.

(6)Orpanuuenust KT MOryT BO3HMKATh U3-32 CTAOMIIBHOCTH CTPYKTYPbI 000JI0UKH
aqpa.

(B) CBoiicTBO Muranus Ha ypoBHe 0J1HOi Touku KT upe3BbluaiiHO BIIMSET Ha
JUArHOCTUYECKYIO BU3YAIH3ALUIO.

(r) denapumepsl MOTYT pa3inyaThCs MO MOBEPXHOCTH, pa3Mepy, hopme,
Tonorpaduu, HO HE MO THOKOCTH.

() YenoBedecKkuii CBIBOPOTOUYHBIN aIbOYMUH UCIIOJIB30BAJICS B KAYECTBE CPEICTBA
JIOCTABKH JIEKAPCTB M3-3a €r0 HEOOBIYAIHO AITUTEIBHOTO IEPHO0/Ia MOTyBBIBEICHUS,
COCTABJISIFOLIET0 TPUMEPHO 19 HEl B opraHu3Me YenoBeKa.

4. 3anojHuTe NPoOEsbl HUXKE:

brnarogapst cBouM yHUKaIbHBIM , MEXaHUYECKUM U CBOMCTBaM
YHT Obutn npeasiokKeHbl B Ka4eCTBE MHOT'000CIIIAIOIIETO HHCTPYMEHTA JIJIst
00HaAPYKEHHS IKCIIPECCUHN TUITUIHBIX Ha paHHEH CTaJIUM paKa.

5. KakoBbl nnpenmy1iecTBa HaHOop?

6. Kax HaHOHOCHTENTM MOTYT OBITH TIOJIE3HBI JUTSI IOCTABKU TUATHOCTHYECCKUX U
TEpareBTUYECKUX areHTOB?

7. HazoBuTe OCHOBHBIE 00aCTH MPUMEHEHHSI OMOAHOTEXHOJIOTHH B (hapMaIleBTUKE?
8. UTo OTIMYaeT apXUTEKTyPHBIE KOMITIOHEHTHI JCHAPUMEPOB?

9.HazoBuTe OCHOBHBIE THUITBI OMOCEHCOPOB C MCTIOIB30BAHUEM JICHAPUMEPOB?

10. KakoBbI IpeuMyIIiecTBa U HEIOCTATKU JECHAPUMEPOB B JJOCTABKE TCHOB?

11. HazoBuTE METOBI, KOTOPHIE HCTIOIB3YIOTCS JIJISI BKITFOUCHUS JICKAPCTB B
MUILIEILIIBI?

12. KakoBbl ipo6siemsl npumerenus murest JJHK in vivo?

13.Ha30BUTE OCHOBHBIE TUIIBI JIMTIOCOM B 3aBUCUMOCTH OT pazmepa?

14.Yem npuBnekaTeabHbl OMOJIOTHYECKHUE CBOMCTBA JIUTIOCOM B
OMOHAHOTEXHOJOTUAX?

15. Onumute 6ETKOBBIM MUKPOYHIT U €ro padoTy MpU 00HAPYKEHUHU OCITKOB.

16. KakoBblI MTpaBUJIbHBIE CYXKACHUS O IPUMEHEHUH OMOHAHOTEXHOJIOTHI B TKAHEBOM
WHXEHEepUn?
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(a) Kak mpaBuiio, HaHoMaTepHalibl 17151 TKAHEBOW MHKEHEPUU BKIIIOUAIOT KEPAMUKY,
IPUPOIHBIE U CUHTETUYECKUE MTOJIMMEPHI, 001a1al0IIKe MPEBOCXOTHON
OMOCOBMECTUMOCTBIO 0€3 KaKUX-IM00 POo0IeM JIJIsl 4eJIOBEYECKOI0 OpraHu3ma.

(0) buoHaHOTEXHOIOTUSI TPUMEHSETCS JUIsl U3TOTOBJIECHUSI OMOCOBMECTUMBIX
KapKacoB B HAHOMACIITA0E ¥ KOHTPOJISI MPOCTPAHCTBEHHOTO BBICBOOOKICHHUSI
OMOJOTUYECKUX 3JIEMEHTOB, HAIIOMUHAIOIIUX HATUBHBIN BHEKJIETOUHBIA MATPHKC,
JUTs yIIpaBJI€HUs! TOBEACHUEM KJIETOK M, B KOHEYHOM UTOTE, JAJI CO3/IaHUs TKaHEeH
UMITIaHTaTa.

(B) HatuBHBIE TKaHU HA OCHOBE OMOMATEPHAIOB MOKHO UMUTHUPOBATH C IIOMOIIIHIO
3JIEKTPOCIIMHHUHTA, MATKOM uTorpaduu, potomutorpaguu 1 MUKPOQIIIOUIHOTO
MOJIETTUPOBAHUSI.

(r) Ilporiecc TkaHEBOM MHXKEHEPUU 3aKiTr0daeTcs B cienytomeM: (1) cobuparoT
KJIETKH U3 UICTOYHUKOB Y€JIOBEKA/’KUBOTHBIX U PA3MHOXKAIOT UX in Vitro; (2) roTOBSIT
KapKachl CEMEHHBIX KJIETOK 0€3 BKJIFOUEHHUS OMOMOJIEKYJT; (3 )UMIUTaHTaIMs KIETOK-
KapKacoB B MECTE MOBPEKACHUS; (4) TPOUCXOIUT 3axkuBiIeHUE (qudepeHupyrores
KJIETKH U (QOPMUPYIOTCS TKAHH).

17. Onurure koHTpacTHOE BeniecTBa Ha ocHoBe HY nyist onTtuko-akyctudeckoi (OA)
BU3YyaJIU3AI1H.

18. BriOepuTe BEpHBIC OTBETHI:

(a) PagnoakTuBHas MapKUpOBKa MOXET ObITh HAHECEHA TOJIBKO Ha TTOBEPXHOCTh HIIU
anpo HY.

(6) Pamnomeuennie HY o6mamator Gosbielt panoaKTHBHOW CTaOUILHOCTHIO B
(bU3MOIOTMYECKUX YCIOBUAX U JIErYe ONPEAESIOT OMOI0OTrHUYECKOe paclipeiesicHUe
HY B xuBBIX 00BEKTAX MO CUTHAJIAM U3TyYCHHUS, UCITyCKaeMbIM PaJHOU30TOTIAMHU.
(B) Harokancysel MOTYT 3aIlIMINATh WHKATICYJIUPOBAHHBIE MOJIEKYJIBI OT
OMOJIOTUYECKUX CPeJl, TAKUX KaK ()epMEHTATUBHOE PACILIECIIIICHUE, a TAKXKE
peaoTBpallaTh 3TU CPEAbl OT HEOIATOMPUATHOTO BO3/ICHCTBHUS
MHKAIMCYJIMPOBAHHBIX MOJIEKYJI JIsl MPUIIOKEHUN OMOMEIUIIMHCKON BU3yallU3aliu.
(r) B cucreMax MUKpOYMIIOB HAaHOMATEPHAIbl UMMOOMIIM3YIOTCS Ha TIOCKON
MOBEPXHOCTH JIJIs YJIYUILIEHHs CBOMCTB CBSA3BIBAHUS CyOCTpaTa, yMEHbIIECHUS
(OHOBOTO CUTHaja U YIYUYlIEHUsI PEIOPTEPHBIX CUCTEM JIJIsi 00JIe€ UYBCTBUTEIbHBIX
aHaJIM30B.

() I'ennast uA>KeHEpUS MPUMEHNMA TOJIBKO K )KHBOTHBIM CUCTEMaM M HEBO3MOIKHA
JUTSI PACTUTEIBHBIX CUCTEM.

19. KakoBsl 001111€ METO bl OMOBU3YATU3ALUH IJIs1 OMOMEAUIIMHCKUX TPUIIOKEHUH?
20.KakoBsl npenmyniectsa HM B nprMeHEHUU NECTULUAOB?

21. Yrto Takoe 6GmoceHcophI?

(a) AHanUTHYECKOE YCTPOMCTBO MOCTPOECHO HA OCHOBE KoMOuHaruu npuHiuna FET
AJIEMEHTa XUMHUYECKOr0 WU (PU3UUECKOro MpeoOpa3oBaHusl CUTHAJIA U DJIEMEHTa
OMOJIOTMYECKOTO PACO3HABAHMUS.

(0) YcrpoiicTBo A 0OHapyKEHUSI TPUCYTCTBUSI XUMUUYECKOTO BEILIECTBA C BHICOKOM
CEJIEKTUBHOCTBIO U CTIELIM(PUIHOCTHIO

(B) YCTpOMCTBO C BLICOKOH CKOPOCTBHIO aBTOMATH3AIUU

(r) BepHbl Bce yTBEpKACHUS

22. KakoB aHTUMUKPOOHBIN MexaHu3M aeictBus HU?
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23.Yto Takoe nunocoMa? OTMEThTE BEPHBIE YTBEPKICHUS.

(a) TloreHrmaabHbI OMOCOBMECTUMBIN JIBYX CIIOMHBIN HOCUTEh

(6) CtpykTypa ¢ HeCTaOWIBbHBIMU (PU3UKO-XUMUUYECKUM CBOMCTBAMHU

(r) OHa U3roTaBIMBaETCs MYTEM MPOCTOTO CMEIIMBAHUS APYTUX KOMIIOHEHTOB
(Macia, BOJbl U TOBEPXHOCTHO-aKTUBHOT'O BELIECTBA).

(r) Hocurenp /uist nUTAaTENbHBIX BEIIECTB U (PapMalleBTUYECKUX MPENapaToB WK
aKTUBHOIO BEIIECTBA B 3aBUCUMOCTU OT TPEOOBAHUH MOJIb30BATEIIA.

24. Kakossl nnpeumyiectsa HY MeTaiioB U OKCU0B METAJIOB B KOCMETUYECKHUX
esax?

(a) IIpoTrBOBOCHANUTENBHBIE U 32KUBJISIIOLIIE CBOMCTBA

(6) AHTHBO3paCTHOE CBOMCTBO

(B) AHTHOAKTEpUaIbHBIC U MPOTUBOIPUOKOBBIE CBOMCTBA

(r) OTpaxxenue u paccesinue Y O-u3nydyeHus

(1) Bc€ u3 BhINIENIEpEUHUCICHHOTO

25. buonoaumepsl 3T0:

(a) Opranuueckue NOJUMEPBI, CHHTE3UPYEMBIE )KUBBIMU OPraHU3MaMHu.

(6) Opranuueckue noaMMepbl, CHHTE3UPOBAHHBIE ITyTEM XUMUYECKOTO CUHTE3A.
(B) Opranunyeckue moJIMMephbl, MOTYYEHHbIE U3 TPUPOHBIX TPOTYKTOB

(r) Bc€ u3 BhIlIeIEpeUnCIEHHOTO

26. KakoBo MupoBoe norpebdienue Ouoruiactuka’?

(a) 500000 TonH/TOI

(6) 750000 ToHH/TOx,

(8) 1000000 ToHH/TOA

(r) 1500000 ToHH/TOA

27. KakoBBI CHITBI CBSI3BIBAHUS MEXKTy OKCHIOM TpadeHa v OnonoauMepamMu JJist
oOpa3oBaHus rejaei okcuaoM rpadena?

(a) Ban nep BaayibcoBbl cHITbI

(6) BOJ1OpOIHBIE CBSI3U

(B) m-T-CTEKUHT

(r) Bc€ u3 BhIlIeIEpeUnCIEHHOTO

28. KakoBbl OrpaHUYCHUS IPU UCIIOIB30BAHUN XUTO3aHOBBIX CTPYKTYp?

(a) Huzkoe cpoacTBO K KATHOHAM

(6) CTouMOCTh TIPOM3BOICTBA

(B) UyBcTBUTENEH K U3MeHEeHUIO pH

(r)6us

(n)aus

29. KakoBbI XapaKTEPUCTUKH LEUTOJIO3HBIX HAHOMATEPUAJIOB?

(a) 6MOCOBMECTUMOCTD, TUAPOPUIBHOCTh U MAJIOTOKCUYHOCTh

(6) 6MOCOBMECTUMOCTD, THAPO(HOOHOCTH U BBICOKOTOKCUYHOCTh

(B) OMOCOBMECTUMOCTD, TUAPOPUIBLHOCTh U BBICOKOTOKCUYHOCTh

(r) 6GMOCOBMECTUMOCTh, THAPOGHOOHOCTH U MAIOTOKCUYHOCTh

30. BepHo 11, 4TO IPEUMYIIECTBOM MOJMMOJIOYHON KUCIOTHI SIBJISIETCS €€ BhICOKas
1apo- U KUCIOPOAOIIPOHHUIIAEMOCTh?

31. Yro takoe «CriocoOHOCTh K OMOPA3TIOKEHUION ?

32. OnummuTe TpH TUIA OHOMIOIUMEPOB?

32



33. OnuimuTe TpU pa3HbIX CIOco0a MOJTYYEHHUS MOJTUMOIOYHONU KUCIOTHI ITyTEM
XUMUYECKOTO cuHTe3a? KakoBbl MpeuMyIIECTBA U HEJOCTATKHA METO/Ia XUMUUYECKOTO
cuHTesa’?

Bonpocsl k 3a4ery

. [loHsATHE HAHOTEXHOJIOT U

. [IpenpicTopus u ornpeaesieHrne HAHOTEXHOJIOTUI U OMOHAHOTEXHOJIOT U

. [lepcriekTMBBI OMOHAHOTEXHOJIOTHIA

. AHK opurammu

. Yerpoucrsa Ha ocHoBe JIHK opuramu

. CynpamornexynsipHasi CTpYKTypa O€JIKOB U MENTHAO0B

. CeHcopbl Ha OCHOBE OCJIKOB U METTH]IOB

. Hanmmume, pacnpocTpaneHue u 3arpsi3HEHHE XUMUYECKUMHU 3JIEMEHTaMU

B OKPYXKAIOIIEH Cpelie

9. MexaneMeHTHbIE KOPPEIIALINU

10.UnreprnipeTanus u o0bsicCHeHHE (PYHKIIMOHAIBHBIX KOPPEISIIHiA B
OMOJIOTMYECKUX ITPoLIeccax

11.CucteMbl XUMUYECKHUX DJIEMEHTOB U UX Pa3IMYHbIE CBOMCTBA

12. Tpanckpunuus

13. Tpancnsius

14.Perynsuust 3KCIIPECCUU TEHOB

15.1Toxxoap! K OJIyYEHNIO HAHOMATEPUATIOB

16.1Toaxoaer «CHU3Y BBEPX»

17.1Toaxoael «CBEpXy BHU3»

18. XumMuyeckue crnocoObl MOTy4eHHs] HAHOMAaTepUaIOB

19. ®usnveckue crnocoObl MOTyYeHUs HAHOMATEPUAJIOB

20.CuHTE3 HaHOMATEPHUAJIOB C UCTIOJIb30BAHUEM OaKTepUid

21.CuHTe3 HaHOMATEPHUAJIOB C UCTOJIb30BAHUEM TPHOOB

22.CuHTe3 HAHOMAaTEPHUAJIOB C UCIIOJIb30BAHUEM PACTUTEIbHBIX
HKCTPAKTOB

23.CuHTe3 HaHOYACTHI] C UCTIOJIb30BAHUEM XUTO3aHa, AEKCTpaHa U IPYyTux
OPraHUYECKUX COCTUHEHUN

24.0npeneneHue HaHOTOKCUKOJIOTUH

25.Pucku, CBSI3aHHBIE C BO3/ICICTBUEM HAHOMATEPHUATIOB IIPU UX
IIPOU3BOJICTBE

26.buomMapkepsl TOKCHUECKOro 3P pexkTa HaHOMAaTEPUAIOB U MOACIH JIJIs
U3Yy4EHUS HAHOTOKCUYHOCTH 1n Vitro u in vivo

27.OCHOBHBIE METO/bI U3YUYEHUSI HAHOTOKCUYHOCTHU

28.Tokcuueckuit 23 hHEeKT yriepoIHbIX HAHOMATEHAIOB M HAHOYACTHIT
cepebpa

29. DU3UKO-XUMUYECKUE XaPAKTEPUCTUKN HAHOMATEPUAJIOB,
ONPEACIISIIONINE UX TOKCUUeCKui A pekT

30.CBs3biBaHuE OEIKOB

31.Jlurana-onocpeoBaHHbIE B3aUMOJICHCTBUS

32.B3auMoeicTBYS BO BpeMs BHYTPUKIECTOUYHOIO ITPOLIECCUHTA

33. AHanuM3 ¢ UCTIOIH30BAHUEM OUOIITPUXKOOB

01N LN kW~
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34 . KoHTpacTHBIE areHThI IJIs1 BU3yaIU3aluu KIETOK

35.TepaHOCTUYECKME HAHOYACTHULIBI

36.TapreTHas Tepanus

37.KoMOMHMpOBaHHAs JIEKAPCTBEHHAS TEpANUs

38.deHomMeH OMOJIOTHYECKOM caMOCOOPKH

39.CamocOopka Ha ocHoBe JIHK-mmuTok

40.Camocbopka Ha ocHoBe JIHK-610K0B

41.Camoc6opka Ha ocHoBe JJHK-opuramu

42 TlpuarHbl caMOCcOOPKHU OEIIKOB | METITH]IOB

43.HaGopbl HHCTPYMEHTOB U3 pa3padOTaHHBIX CYIIPaMOJIEKYISIPHBIX
uHTepdeiicoB

44.Pacnio3HaBaHUE PELENTOPOB-TUTAH/IOB

45.9O5neKTpocTaTuYeCcKue B3auMOACHCTBUS U UX POJIb B CaMOCOOpKE OENTKOB

46.KoopanHaiusi ¢ MOHaMU METAJUIOB U €€ pOJib B caMOcOOpKe OENKOB

47. buodyHKIMOHANINU3ALMsI TOBEPXHOCTH OEJIKOB

48.BO3HMKHOBEHHE U T0JIO)KEHNUE TIOBEPXHOCTHBIX CJIOEB

49.YnpTpacTpyKTypa OBEPXHOCTHOTO CJIOS

50.I'eneTnyeckast MHXEHEPHs OEIKOB IOBEPXHOCTHOTO €0

51.IToBTOpHAas cOOpka OENKOB MOBEPXHOCTHOIO CJIOS

52.CBolicTBa JIUMUIHBIX MEMOpaH

53.Camoc60opKa JIUMUTHBIX MEMOpaH

54.06nactu npuMeHEeHUsI HAHOCTPYKTYpP Ha OCHOBE JIMITUIHBIX MEMOpaH

55.COopka najgsouyKOBUIHBIX BUPYCOB «T0OJIOBA K XBOCTY» JUIsl pa3paboTKu
OJIHOMEPHBIX MaTEPHUAJIOB

56.CamocTosarenbHas cOOpka BUPYCHBIX YaCTHI] Ha HHTepdeiice

57.IIpsimoe HaHECEHNE BUPYCHBIX YACTHI] Ha IUIOCKYIO TBEPAYIO
IIOBEPXHOCTh

58.KonBekTuBHas cOOpKa

59.Cpinyune MaTepuabl Ha OCHOBE BUPYCOB

60.AT®a3Hbie MOTOPBI

61.KnHe3nHOBBIE U MUO3UHOBBIE MOTOPBI

62.DnaressipHbIE MOTOPBI

63./lpyrue TUIIBI MOTOPOB

64.MonexyisgpHble MamnHbl Ha ocHoBe JJHK

65.bMOHAaHOKOMITIOHEHTHI

66.CobpanHbie 6M0-HaHOPOOOTHI

67.PacnpenenuTesbHbIA HHTEIUIEKT, IPOrPAMMUPOBAHUE U YIIPABIECHUE

68. ABTOMaTHUECKNE MAIIMHBI 7151 MPOU3BOACTBA U 00pabOTKH
uHbOopMaIuu

69. ApXuUTeKTypa NPOEKTUPOBAHUSI OMO-HAHOPOOOTU3UPOBAHHBIX CUCTEM

70.ApxuTekTypa ynpapiaeHUs: OM0-HaHOPOOOTUY3UPOBAHHBIMU CUCTEMAMMU

71.Knaccudukanus u posib OHOHaHOCEHCOPOB

72.1IpuMeHEHNE HAHOCEHCOPOB B CEJILCKOM XO03SMCTBE

73.HaHOCeHCOpBI 17151 ONIPEAETIEHUS TAKEIbIX METAIIOB

74.HaHoceHCOpBI 17151 I€TEKIIUN [TaTOTEHOB

75.PenTrenoBckast Kpucramuiorpadpus
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76.AMP-cniekTpockonus

7°7.251eKTpOHHAsT MUKPOCKOTIUS

78.Cxanupyroniasi 3JIeKTpOHHAsE MUKPOCKOIIHSI

79.11pocBeunBaroiast 3JeKTPOHHAST MUKPOCKOIIHS

80. ATOMHO-CHJIOBasi MUKPOCKOIIHS

81.Metoabl onpe/ieIeHUs] TEPMUUECKUX CBOMCTB HAHOYACTHI]

82.N3yuenue pacnpeaesaeHus HAHOYACTUIL [0 pa3MeEpPy

83.MeTtozs! onpesenenus GOpMbI U pa3Mepa HaHOYACTHUI]

84.M3yueHue XuMUH MOBEPXHOCTH HAHOYACTHI]

85.0Omnpenenenue 3apsija MOBEPXHOCTH HAHOYACTHIL

86.0OmnpenesieHre KOHIEHTPAIIMU HAHOYACTHI]

87.IlpuMeHneHre OMOHAHOTEXHOJIOTHIA B TUATHOCTHKE

88.Hanonopsl

89.KanTtunepepsl

90.MuUKpOYMIIBI 1 HAHOUYHIIBI

91.Tumnbl HaHOYACTUI, TPUMEHSIEMbIE B TUATHOCTUKE

92.IlpuMeHeHre OMOHAHOTEXHOJIOTHI B Teparuu

93.Hanocobuparomuecsi CHCTEMbI, TPUMEHSIEMbIE B KOHTPOJIUPYEMOMH
JIOCTABKE JIEKAPCTB

94 HaHOBaKIIUHBI

95.Hano4acTuupsl B TEpanuu paka

96.Tunsl HAHOYACTHII, TPUMEHSIEMbIE B (hapMalleBTUKE

97.Muuesuibsl B KOHTPOJIIUPYEMOU TOCTaBKE JIEKAPCTB

98 .Muliesibl B IOCTaBKE F€HOB

99.JIunocoMsl 1 UX KIMHUYECKOE IPUMEHEHHE

100. JInmmocoMmbl i1 TOCTAaBKU OEJIKOB M HEINTHI0B

101. [IpuMeHeHne TUIUAHBIX HAHOYACTHUIL U YTIEPOIHBIX HAHOTPYOOK
B (papmarieBTHKE

102. buonanonecTunan

103. buonanoyno6penus

104. HanorexHonoruu B BETEpUHApUU

105. HanortexHonornu B pa3BeiecHUU U B KOPMJICHUH )KMBOTHBIX

106. HanorexHonoruu u 6€30macHOCTH MUIIEBBIX MPOTYKTOB

107. HanoTtexHon0rnm n yrakoBka MUIIEBBIX MPOIYKTOB

108. HaHouacTuibl B TPOU3BOACTBE KOCMETUYECKHUX CPEJICTB

109. Pa3nenenue n ouncTka GMOIOTHUYECKIX MOJIEKYII C
UCIIOJIb30BaHUEM HAHOTEXHOJIOTHI

110. BrisBiieHre 6€1KOB C MCIIOJIb30BAaHUEM HAHOTEXHOJIOTHI

111. BrisiBiIeHME TATOT€HOB € MCMOJIB30BAHUEM HAHOTEXHOJIOTUN

112. TkaneBass HH)KCHEPHUS 1 OMOHAHOTEXHOJIOT U

113. Kinerounas unxeHepus 1 OMOHAHOTEXHOJIOT U

114. ['eneTnueckast H)KEeHEepUsi 1 OMOHAHOTEXHOJIOTUH

115. bromMexaHnnka 1 OMOHAHOTEXHOJIOTUU

116. [Tonmy4yeHne 3K0JIOTUYHBIX HAHOMATEPUATIOB, 3aMEHSFOIIUX
MJIaCTHK
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117. HanomaTepuaiibl Ha OCHOBE LIE€JUTIONIO3bI, XUTO3aHa U JIPYTUX
IPUPOIHBIX OPraHUYECKUX MaTEPUATIOB

118. OuncTKa BOJBI C UCHOJIL30BAHUEM HAHOTEXHOJIOT UM

119. OuncTKa MOYB C UCTIOJI30BAHUEM HAHOTEXHOJIOT U

120. [IprMeHeHre HAaHOTEXHOJIOTUI U 0€30MMacHOCTh OKpY KaroIen
cpenbl

121. [IprMeHeHre HAaHOTEXHOJIOTHUI U 0€30MMaCHOCTh 3/I0POBBS

YCJIOBCKA U ) KUBOTHBIX

6.2. Onucanmne nmokaszaresieil 1 KpUTePUeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE
IIKAJ OlleHMBAHUSA

JIJisi OLlEHKW 3HAHUM, YMEHHM, HAaBBIKOB M (POPMUPOBAHUS KOMIIETCHLUU IO
JTUCHUIUIMHE MOET MPUMEHSThCS TPAAMUMOHHASI CHCTEMa KOHTPOJS W OLEHKH
YCIIEBAEMOCTH CTYJIEHTOB.

Kpurepuu onieHUBaHUs pe3yabTATOB 00y4YeHUS

Tabnuma 7
Ouenka Kpurepun oueHuBanus
3aCIy’>KUBACT CTYACHT, OCBOHUBIIHUN 3HAaHUs, YMCHH, KOMIICTCHIIUA U
3auTeHo TEOPETUYECKUI MaTEpPHaIL; BBIIIOJIHUBIIUN BCE 3a1aHUS,

IIPEYCMOTPEHHBIE YYEOHBIM IIJIAHOM; B OCHOBHOM C(OPMHPOBAI
IIPAKTUYECKUE HABBIKH.

3aCIy’KUBAET CTYACHT, HE OCBOMBIINYI 3HAHMS, YMECHUS, KOMIIETCHIIUU U
He 3aureno TEOPETUYECKU  MaTepuas, YydeOHbIe 3aJaHus HE  BBIOJIHMI,
IIPAKTUYECKHE HABBIKH HE CDOPMUPOBAHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecnievyeHre TN CIUTIIUHbI
7.1 OcHOBHAasI JIUTEepaTypa

1.bynkesuu, E. B. Buomenuiimackie HaHOTEXHOJIOTUY : yueOHOE 1mocooue AJis
By30B / E. B. bynkesuu, P. O. bBynkeBuu. — 3-¢ u3z., crep. — Cankt-IlerepOypr :
Jlanb, 2022. — 176 c. — ISBN 978-5-8114-9164-3. — TexkcT : anektponHslii // Jlaus :
aNeKTpoHHO-OMOMnoTeunas cuctema. — URL: https://e.lanbook.com/book/187746
(mara oopamenus: 02.12.2022).

2. BBeneHue B HAHOTEXHOJIOTHIO : yueOHoe mocooue / B. M. Maproaun, B. A.
Kabpes, I'. H. JIykpsanos, B. A. Tynuk. — Cankt-IletepOypr : Jlans, 2022. — 464 c.
— ISBN 978-5-8114-1318-8. — TekcT : »aeKTpoHHBIM // JlaHb : 3JIEKTPOHHO-
oubmuoreynass cucrema. — URL: https://e.lanbook.com/book/209636 (nata
obpamenus: 02.12.2022). — Pexum poctyna: st aBTOpU3. OJIB30BaTEINECH.
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7.2 lonoJIHUTEIbLHAS JIUTEpPaTypa

1.Hanorexnonoruu : yuebHoe nocodue. — Bonorna : BTMXA um. H.B. Bepemaruna,
2015. — 136 c. — Texkcr : aneKTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/130812 (nata oOpamenus: 13.12.2024).
2. OcHOBBI OMOHAHOTEXHOJIOTUH : Y4eOHO-METOIu4ecKoe nmocodue / coctaButenu M.
A. HakBacuna, B. I'. ApttoxoB. — Boponex : BI'Y, 2016. — 73 ¢. — Tekcr :
AJNIEKTPOHHBIHN // JIaHb : anekTpoHHO-OubOInoTeuHas cuctema. — URL:
https://e.lanbook.com/book/165352 (nata obpamenus: 13.12.2024).

IlepeyeHb )KYpPHAJIOB 110 NPOPUIIO JUCIUTIIIMHBI.
1. XKypnan Nature nanotechnology (https:/www.nature.com/nnano/) (omxpsimeiii docmyn,).
2. Kypnain Nano Letters (https:/pubs.acs.org/journal/nalefd) (omxpwimpiii docmyn,).

3. Kypnan Advanced Materials (https:/onlinelibrary.wiley.com/journal/15214095) .
4. XKypnan Nano Today (https:/www.sciencedirect.com/journal/nano-today) (omxpsimotii

docmyn).

5. Kypnan ACS Nano (https://pubs.acs.org/journal/ancac3) (omxpwimoiii docmyn).

6. XKypnan Advanced Functional Materials
(https://onlinelibrarv.wilev.com/i ournal/161 63028) (omKpovimbiii 0ocmyn,).

7. Kypnan Journal of Physical Chemistry Letters (https:/pubs.acs.org/journal/jpcled)

(omKpwimwlli docmyn,).

8. XKypnan Biomaterials (https://www.sciencedirect.com/journal/biomaterials ) (omxpoimuiii

oocmyn).

8. Ilepevennb pecypcoB HHPOPMAIHMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEpHEeT», HEOOXOAMMBIX [IJISI 0CBOCHMS TUCHUILIUHBI (MOIYJIs1)

1. http://www.nanometer.ru (omxpwimuiii docmyn)

9. Onncanue MaTepUaTbHO-TEXHHUYECKOI 0a3bl, HEOOXOAMMOH ISl
OCYyLIIeCTBJICHHSI 00Pa30BaTEJIbLHOI0 MPOIECCca MO JUCHUILIMHE (MOYJII0)

TaOmuma &8

Cgenennsi 00 00eCre4YeHHOCTH CIIENMAIN3UPOBAHHBIMU AYTUTOPUSAMM,
Ka0uMHeTamu, JJadbopaTopusiMmu

HanmeHnoBaHMe crieniuaIbLHBIX

NoOMeIleHUH U MOMeIeHUH 1151

CaMOCTOSITeIbHOM padoThl (Ne
Y4eOHOro Kopmyca, Ne ayiuTopun)

OCHALLIEHHOCTL CIEIHAJBLHBIX IOMEIeHU 1
MOMellleHU JJI1 CAMOCTOSATEJIbHOM padoThI

1

2

VYueOHast 1abopatopusi il MPOBEICHUS
3aHATUN CEMHUHAPCKOro THIIA,
IpyNIOBBIX u WH/IUBUIYyaJIbHBIX
KOHCYJIbTAIlMH, TEKYLIEro KOHTPOJIS H
MPOMEKYTOUYHOU arrectanuu (YdeOHbIi
xkopryc Ne 37, aynuropun Ne 212, 303-
308, 314)

Cucrema ounctku Boasl Hydrurus Ultra Flow, Ne
410124000603648

Komriekt o6opynoBaHus A1 OYUCTKU U
obe33apakuBanus Bo3ayxa, Ne 410124000603649
Crepunuzarop naposoii ¢popsakyymusiid CITI'A-100-1-
HH B, Ne210124558132517

Bbokc mukpobunonornueckuii 6e3omacaoctu bMb-I1
«Jlamunap-C» o TV 32.50.50-010-51495026-2020 B
ucnoysHeHuu: bMb-II-«Jlamunap-C»-1,5, No
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210124558132419, Ne 210124558132418, Ne
210124558132420, Ne 210124558132421, Ne
210124558132422

eiikep nnkybatop DW-SI-D2403, Drawell, Ne
410124000603704

[etikep - unkyo6atop ¢ oxnaxaeauem CRYSTE,
mozens PURICELL SHAKING X10, Ne
410124000603688

Cnexrpodoromerp K5500Plus, Drawell Ne
410124000603673

JInodunwsuas cymmika, LFD-10A, Laboao, Ne
410124000603685

KommiekT mabopatopHoro o60pynoBaHus
POOONIOATOTOBKHU AJIsi ONOTEXHOIOTUYECKHIX
uccinenoBanuit, Ne 410124000603692

HenTpudyra mabopatopHas ¢ OXJTKICHUEM
TGL18C,Nanbei, Ne 410124000603681
JIsnorenepatop XB-50, Scientz, Ne 410124000603690
I'omorenuzarop nmadoparopusiii RCP 24, No
410124000603640

DIEKTPONopaTop AJis KJIETOK 3yKapUOT, MPOKAPUOT U
pacrenuii CRY-3B, Scientz, Ne 410124000603691
Tepmoctat Binder, Ne210134000004208
WNuTtepakTuBHas nanens, Ne 410124000603731
PaGouas cTanuus ¢ mpexrycTaHOBICHHBIM
nporpaMMHbIM obecnieueHuem, Ne 210134000018973
Pa6ouas ctanmus, Ne 210134000019227-
210134000019242

IlenTpansHass Hay4yHas  OuOiaMOTEKa
nmean H.UM. XKenesuoBa. YuraipHbie
3aJI6I OMOIMOTEKM.

Jliist mpoBeeHust NeKui o quctuiuinae «OCHOBBI OMOHAHOTEXHOJIOTHI)
HE0OX0MMa CTIeMAIM3UPOBAHHAS JIEKITMOHHAS Ay TUTOPHS, OCHAIIICHHAS
MYJIBTUMEIUHHBIM 000PY/TI0BAHUEM U COOTBETCTBYIOIIMM JIEMOHCTPAITMOHHBIM
COITPOBOK/ICHUEM.

J{nst mpoBeAeHUSI TPAKTUYECKUX U CEMUHAPCKUX 3aHATUH 110 JUCIIUIIIIMHE
«OCHOBBI OMOHAaHOTEXHOJIOT U HEOOX0AMMa ay AUTOPHUS, OCHAIIICHHAS
MYJIbTUMEIUUHBIM 000PY/I0BAaHHEM U MEJIOBOM JTOCKOA.

11. MeToan4yeckue peKOMeHIAIMH 00y4aI0IIMUMCS 110 0CBOCHUIO U CIATIIMHBI

OOpa3oBaTelbHBIA TpolleCC MO JUCHUIUIMHE OpraHu3oBaH B ¢opMme
y4eOHBIX 3aHATHH (KOHTakTHas paboTa (ayIUTOPHON U BHEAYAUTOPHOIN)
oOydJaromuxcsi ¢ mpenojaBaresieM M CaMOCTOsITeNIbHasi paboTa oO0ydaromuxcs).
VY4eOHple 3aHATHS (B TOM 4YHCIE MO pealu3alud MPaKTHYEeCKOH IMOATOTOBKH)
MPEJICTaBJICHBI CIECIYIOINIMMH BUIaMH, BKJIIOUast ydeOHbIe 3aHATHUS, HAIIPaBJICHHBIC
Ha MMPAKTUYECKYIO MOATOTOBKY OOYUYaIOIIUXCS U MPOBEACHUE TEKYIEro KOHTPOJIS
yCIeBaeMOCTH:

JICKIIUM (3aHATHUS JICKIIMOHHOTO THUIIA);
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CEMHHApPbBI, TPAKTUYECKUE 3aHATHs, Ja0opaTopHble pabOThl  (3aHATHS
CEMHHAPCKOTO THIIA);

IPYIIOBBIC KOHCYJIbTAIINH;

UHIMBUAYyaJIbHbIC ~ KOHCYJbTAllMM W HMHBIC  yd4eOHBIC  3aHATHS,
npeyCMaTPUBAIONINE UHINBUAYAIBHYIO paOOTy IPEIoiaBaTelisi ¢ 00yJarouMCs;

CaMOCTOSTENIbHAS paboTa 00y4arOIIUXCS;

3aHSTHUS MHBIX BUJIOB.
Ha y4eOHBIX 3aHATHSX OOYyYaronIuecs BBITIOJNHSAIOT 3allIJAHMPOBAHHBIC HACTOSIICH
IPOrpaMMOU OTICIbHBIC BUJIBI YICOHBIX pa0dOT, B TOM YHCIIC OTACIBHBIX 3JICMCHTOB
paboT, CBA3aHHBIX C Oyaymiel mpoecCHOHATLHON AESITEIbHOCTRIO.

Buabl 1 popMbl 0TPAOOTKH NPONMYIIEHHBIX 3aHATHI

CtyaeHT, NponyCTUBIINMA 3aHATUS 00s13aH B OTBEACHHOE /ISl KOHCYJIbTallul
BpeMs Ha Kadeape MoKa3aTh 3HAHUS COOTBETCTBYIOIIETO pa3zielia B BUJI€ HAITUCAHUS
pedepaTa u perieHus TeCTOBBIX 3a1aHuid. Cll0KHbIE BOIIPOCHI HEOOXOAUMO
pa3o0parth ¢ mpenoaBaTesieM.

12. MeToguveckne peKOMEHAAUMH NPENoAaBATeIIM 10 OPraHu3aluu 00y4eHus
10 TUCHUIIHHE

OOpazoBaTenbHbIN MPOLIECC MO AUCHUIIMHE OPraHU30BaH B (opMe yueOHBIX
3aHATHN (KOHTakTHas paboTa (ayAMTOPHOW W BHEAYAUTOPHOMW) OOYYAIOMIUXCS C
npernojaBareyieM U caMoCTosITeNIbHasE paboTa oOydaromuxcs). YueOHble 3aHsITHs (B
TOM YHCJIE 110 PEATH3AlMU TPAKTUYECKON MOATOTOBKH) MPEACTABICHBI CIEAYIONIMMU
BUJIaMU, BKJIIOYAsi y4eOHbIC 3aHSTH, HAMPABICHHbBIE Ha MPAKTUUECKYIO MOJATOTOBKY
00y4Jaroumxcs 1 MpoBEACHUE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH:

JIEKITUY (3aHATHUS JEKIIMOHHOTO THUIIA);

CEMHUHAPBI, TPAKTUICCKHUE 3aHITHS (3aHATHS CEMUHAPCKOTO TUTIA);

WHIVBUIyaIbHBIC KOHCYJIBTAIIMHA U MHBIC yUeOHBIC 3aHATHS,
npeayCcMaTpUBAIONINE MHINBUAYAIBHYIO paOOTy IpEroaBaTelisi ¢ 00yqatoniuMCs;

camocCTosITeNbHasl paboTa 00y4arOIIUXCSl.

Ha y4eOHbIX 3aHATHSAX 00y4Yaronrecs BHIMOIHSIIOT 3aIUIAHUPOBAHHBIC HACTOSIICH
IIPOrPaMMOM OT/IEILHBIC BH/IbI YIEOHBIX padOT, B TOM YHCIIE OTICIBHBIX AJICMEHTOB
paboT, CBA3aHHBIX C OyaymIel mpoecCHOHATLHON AESITEIbHOCTRIO.

B mporniecce ciymanus JeKIuii HEOOXOAUMO CO3/1aBaTh PE3EPB BPEMEHHU.
CtyneHTy He0OX0IMMO €KEAHEBHO YUTATh YUSOHYIO UM HAYYHYIO JTUTEPaATypy IO
U3y4aeMOU TUCIUIUTMHE, YTO TOCTUTAETCs YeTKON MOCTAHOBKOM BOIIPOCOB JIJIst
CaMOCTOSITENILHOTO n3yueHusi. Heo0XoaumMo peryasspHO IPOBOAUTH KOHCYJIbTAINH,
00CyXaTh BOMIPOCHI, BRIHECEHHBIE HA CAMOCTOSTEIILHOE 00YUCHHE, IPOBEPSTH
CTETICHb YCBOCHHMSI MaTepHalia CTYJCHTAMH ITyTeM OIPOCOB UJIU TECTOBBIX 3aaHHM
10 MaTepuasam JIeKIuid. TecToBbIe 3a1aHUs MOTYT BBITIOJIHATHCS B DJICKTPOHHOM
BUJIE.

IIporpammy pa3padoraJa:
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[lomuBanoBa ﬁ}ftal{a bopucoBHa, kaHIUAAT OMOIOTHYECKUX HAYK, JOIEHT

=
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PEINEH3UA

Ha pado4yI0 NporpaMmy I CHUILIUHBI «OCHOBBI OMOHAHOTEXHOJIOTHil»
OIIOII BO no HanpasJennio 19.03.01 buorexHoJiorusi, HanpaBJeHHOCTh «brHoTexHon0rNsA N
MOJIeKYJIsIpHAsi OMOJIOTHsD)
(xBanmdukanus BHITYCKHUKA — 0aKanaBp)

TapakanoBeiM HMBanom ['epmaHOBHYEM, JOKTOPOM OHOJIOTMYECKUX HAYK, MPOdeccopoM
kadeaper ¢usnonorun pactenuin ®I'BOY BO «Poccuiickuii ToCcyaapCTBEHHBIN arpapHbIit
yauBepcuteT — MCXA umenn K.A. TumupsizeBa», (7anee mo TEKCTY PELEH3EHT), MpOBEIcHA
penieH3ust pabodeld mporpamMmbl AUCHUTUIMHB «OcHOBBI OmoHaHoTexHogorui» OIIOII BO mo
HanpasieHuto  19.03.01 — «buorexHonorus», HamnpaBleHHOCTh, «buorexHonorusas u
MoOJIeKYyJasipHass OuoJiorusi» (OakamaBpuar) pazpaborannoir B DI'BOY BO «Poccwuiickmii
rocynapcTBeHHbIN arpapubiii yHuBepcuteT — MCXA umenn K.A. TumwupsizeBa», Ha kadenpe
buorexnonorun [TonmuanoBoii O.b., kaHaMIaTOM OHOJOTUYECKUX HAYK, JOIICHTOM.

PaccmotpeB mpejacraBieHHbIE Ha PELIEH3UPOBAHUE MAaTEepUalbl, PEIEH3EHT MpHUIIeN K
CJIEIYIOIIAM BBIBOJIAM:

1. IlpenbsBnennas pabovas mporpamMma AUCHUIUINHBI «OCHOBBI OMOHAHOTEXHOJIOTHIi»
(mamee mo Tekcry Ilporpamma) coomsemcmeyem tpeboBanusim GI'OC BO mo wHampamieHUto
19.03.01 — «buorexnoaorus». I[IporpamMmma codepoicum BCce OCHOBHBIE PA3JIENbl, COOMEEMCMEYen
TpeOOBaHUSAM K HOPMATUBHO-METOINYECKUM JTOKYMEHTAM.

2. llpencrasnennas B [lporpamme akmyansnocms y4eOHOW JMCLUMIUIMHBI B paMKax
peamuzanuu OIIOIT BO re noonesicum comuenuro — TUCHUTIIMHA OTHOCUTCA K (hopmMupyemoi
ydacTHUKaM# 00pa30BaTeNIbHBIX OTHOIICHH YacT yuyeOHoro nukina — b1.

3. IlpencraBnennsie B [Iporpamme wuerw AUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUIM
®I'OC BO nanpasnenus 19.03.01 — «buorexnosiorus».

4. B cootBerctBuu ¢ Ilporpammoit 3a gucuumnianHod «OCHOBbI OMOHAHOTEXHOJIOTHIN)
3aKpervieHo 5 komnemenyui. Jlucuunnuia «OCHOBbI OMOHAHOTEXHOJIOTHI» U TMpEACTaBICHHAs
[Iporpamma cnocobra peanuzoeams ux B OOBSBICHHBIX TpeOoBaHUAX. Pe3ynbrarhl 0oOydeHwUs,
npencTaBieHHbIe B [IporpaMMe B KaTeropusix 3HaTh, yMETh, BIAJICTh cOOmMEencmeayion crenupuke
U COJIEPKAHUIO JAUCUMIUIUHBI U OeMOHCHPUDYIOM B03MONCHOCHb TIONYyYEHUS 3asBICHHBIX
pe3yabTaTOB.

5. O0mas TpynoéMKOCTh JUCIUTIIUHBI «OCHOBBI OMOHAHOTEXHOJIOTMi» COCTaBIsACT 3
3a4€THBIX eanHUIBI (108 yacoB).

6. Nudopmanus o0 B3aMMOCBA3M H3Y4Ya€MbIX JUCIHUIUIMH M BOIMNpPOCaM HCKIIOYECHUS
IyOnupoBaHUS B CONEPKAHUU AWCHMILIUH coomegemcmeyem NEHCTBUTENLHOCTH. JIMCIMILTHHA
«OcHOBBI OMOHAHOTEXHOJIOTHIN» B3anMoOCBs3aHa ¢ Apyrumu auciuminHamu OIIOII BO wu
VYuyebHoro miuana no HanpasieHuio 19.03.01 — «buoTexHo10rusI» U BO3MOXHOCTD AyOJIUPOBAHUS
B COJICPKAHUU OTCYTCTBYET.

7. IlpencraBimeHHas  Ilporpamma  mpeamnosiaraeT — MCIHOJIB30BAaHUE — COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUH, HCIHOJIb3yeMble MpPU peanu3aliy pPa3IUYHBIX BHUJIOB YyueOHOM
paboTer. @opMbI 00pa30BATENBHBIX TEXHOIOTHI_coomeemcmayom cienuuKe TUCIUTIINHBL.

8. IIporpamma mucuuriiHbl «OCHOBBI OMOHAHOTEXHOJIOTHIN» Mpeanoaraet 15 3ausaTui
B UHTEPAKTHBHOU (opMe.

9. Bugwl, conmepxkaHue U TPYAOEMKOCTh CaMOCTOSATEIBLHONH pabOThl  CTYJICHTOB,
npencrasicHabie B [Iporpamme, coomeemcmeyrom TpeOOBaHUSAM K TMOATOTOBKE BBHIMTYCKHHUKOB,
coaepxammmcs Bo ®I'OC BO nanpasnenus 19.03.01 — «buorexnosiorus».

10. IlpeacraBnennsie u onucanublie B [Iporpamme popmel mekywyeti olleHKH 3HaHUI (o1poc,
Kak B (opMe OOCYX ICHUS OTIEIbHBIX BOIPOCOB, TaK M BHICTYIUUICHHS W y4acTHE B JIUCKYCCHSX,
ydacTHe B TECTHPOBAHHH, KOJUIOKBHyMaX, pa0oTa Haj [OMAIIHUM 3aJlaHUeM M ayJAHTOPHBIX
3aJlaHusIX - paboTa ¢ TEKCTaMU Hay9HOU IMyOJIMKAILIMN), COOmMEemcmayom Crieliu(puKe T CIUILTAHBI
U TPeOOBAHUSM K BBIITYCKHUKAM.
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dopma MPOMEKYTOUHOTO KOHTPOJIA 3HAHUN CTYAEHTOB, mpeaycMoTpeHHas [Iporpammoit,
OCYIIECTBIISIETCS B pOopMe 3aueTa, 4TO coomeemcmeyent CTaTyCy MUCHHUIUTAHBI, KaK TUCITUTLIAHBI
BapuaTuBHOM YacTu ydeOHoro nukia — b1 ®I'OC BO nanpasnenus 19.03.01 — «buotexHoaorus».

11. ®opMmsbl olieHKH 3HAHUH, TIpecTaBieHHbIe B [Iporpamme, coomgemcmeayom crieniupuke
JTUCIUILIMHBI U TPEOOBAHUM K BBIITYCKHUKAM.

12. VYuebHO-MeTOmUYeCKOoe OOecCredeHrne JUCHUIUIMHBI MPEJCTAaBICHO: OCHOBHOM
auTepatypoi — 2 wucTOouyHWKAa (0a30BBIM Y4YEOHHMK), JOMOJHUTEIBHOM jHTeparypod — 2
HAaWMEHOBAHMS, MEPUOJUUYECKUMU H3JAaHUSMU — 11 HCTOYHHUKOB CO CCBUIKOM Ha 3JIEKTPOHHBIE
pecypebl, HuTepHeT-pecypchl — 1 uCTOUHMK W coomgemcmseyem TpeboBanusim DPI'OC BO
HanpasiieHus 19.03. — «bnorexHo0rus.

13. MarepuanbHO-TEXHUUECKOE O0O0ECTICYeHHE JUCIUIUIMHBI COOTBETCTBYET CIIEIH(UKE
TUCIUIUIHEL «OCHOBBI OMOHAHOTEXHOJIOTHIl» W 00ECIeunBaeT HMCIOIb30BAHUE COBPEMEHHBIX
00pa30BaTeNIbHbIX, B TOM YHCIIE€ HHTEPAKTUBHBIX METOIOB O0yUYEHUSI.

14. Metoquueckue pPEKOMEHJALMU  CTYJEHTaM U  METOJIMYECKHEe PEKOMEHJAlUU
IpenojaBaTesisiM [0 OpraHU3ali 00y4eHHs N0 TUCHUIUIMHE JAal0T MpeicTaBiIeHue O crnenupuke
oOyueHus 1o gucuIuimae «OCHOBbI OHOHAHOTEXHOJIOTHl».

OBIIUE BbBIBObI

Ha ocHOBaHuu npoBeAEHHOTO PELIEH3UPOBAHUS MOXKHO CAENATh 3aKJII0UEHHUE, YTO XapaKTep,
CTPYKTypa U cojepkaHue pabodeil mporpaMmbl ITUCHUTUTHHBL «OCHOBBI OMOHAHOTEXHOJIOTHID)
OIIOII BO no nanpasnenuto 19.03.01 — «brnoTexHo10rus», HarpaBJICHHOCTh «bBUOTEXHOJI0THSA U
MOJIEKYJIsIpHasi  OumoJiorusi» (KBaM(UKanMs BBITYCKHHKAa — OaKamaBp), pa3paboTaHHas
[MonmuBanoBo#t O.b., kaHaMIATOM OUOJOTHMYECKUX HAYK, JOIEHTOM COOTBETCTBYET TPEOOBAHUSIM
®I'OC BO, coBpeMeHHBIM TpEOOBaHUSM SKOHOMHUKH, PhIHKA TPY/la U MTO3BOJIUT IIPH €€ peaanu3aun
YCIIEIIHO 00ecneunTh (POPMHUPOBAHUE 3ASIBIICHHBIX KOMIIETCHIUH.

Penensent: Tapakanos WU.I'., noxtop 6uonoruueckux Hayk, rnpodeccop, npodeccop kadeapsbl
¢uzunonoruu pacrenuit ®I'bOY BO «PoccHitckmii rocyﬂapCTBEHHLIH arpaprIH
yauBepcuteT — MCXA umenn K.A. TumupsizeBa .~ )  ~»

«) 8 » 234 202/_1 T.
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