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AHHOTALIUA

padoyeii nporpammbl yueOHo# aucuminubl b1.B.09 OcHoBbI 0HOHAHOTEXHO-
JIOTHH ISl MOATOTOBKM 0akajiaBpoB 1o Hanpasjenuio 19.03.01 BuorexHosorus
HANPaBJEeHHOCTH BHOTEeXHOJI0THA ¥ MOJIEKYJIsIPHAS OHOJIOTHS
IHeab ocBoeHMsI TUCHUILIMHBI: (PopMHpOBaHUE Yy OOYYAIOITUXCS CHUCTEMBI
3HaHUU O (PUBUKO-XUMHYECKUX M OMOJOTMUECKHUX CBOMCTBAX HAHOCTPYKTYp U HX
MPUMEHEHUU B Pa3JIMUHBIX 00JIACTIX, TAKUX KaK MEIMUIIMHA, CEIIbCKOE XO3SICTBO,
3aIiTa OKPYIXKAIOIMIEH Cpebl M HAydHBIE UCCIICIOBAHUS U Pa3pabOTKH.

MecTo MUCHUIIMHBI B Y4eOHOM IJIaHe: AucuuiuiiHa «OCHOBBI OMOHAHO-
TEXHOJIOTHIT» BKJIIOUEHAa B YacTh, (DOPMHUPYEMYIO YYaCTHUKAMH OOpa30BaTECIbHBIX
otHomeHui yueOnoro turana 19.03.01 buorexnomorus. Ha kypce «OcHOBBI Ouno-
HAHOTEXHOJIOTUI» 0a3upyeTcs M3y4YCHHE TaKUX TUCIUIUINH, Kak « OCHOBBI OMOTEX-
HOJIOTUHU KUBOTHBIX», « OCHOBBI CUCTEMHOU Ouoiorun», «CoBpeMeHHbIE TPOOIeMbl
onotexHoJorun» M 3G PEeKTUBHAS HAyYHO-HCCIIE0BaTEIbCKas padoTa, B TOM YHCIIE
HaJl JUIIJIOMHOM paboToii.

TpeOoBaHusl K pe3yjabTaTamM O0CBOEHHSI AMCUUILIMHBI: B PE3YJIbTaTe OCBOE-
HUS TUCHMIUTMHBL popMupytores cienyromue kommerennuu: [1Koc-1.1; I1Koc-1.2;
ITKoc-1.5; TIkoc-3.1; IIkoc-3.2.

Kparkoe cogepxxanne TUCUMILVIMHBI: B PaMKaX U3y4YEHUS AUCHMIUIMHBI pac-
CMaTpUBAIOTCSI MPUKIAJAHBIE ACTEKThl MCIOJIL30BaHUS MHOTOOOpa3HBIX COBPEMEH-
HBIX HAHOMATEPUAJIOB B O0JIACTAX, CBA3AHHBIX ¢ OMOJOTMUYECKUMH HayKaMH, TAKUMHU
KaK MEAMIIMHA, CEIIbCKOE XO3SMCTBO, 3alllTa OKPYXKAIOIICH Cpeabl, MPOU3BOIACTBO
MPOJYKTOB MUTaHU, PEIAKTUPOBAHUE T€HOMA U Jp. B Xo0/1e Kypca CTyIeHThl 3HaKO-
MATCS ¢ Kiaccuukaimeit COBpeMEHHbIX HAaHOMATEPUAIOB, METOJJAMU UX TTOJTYUYEHUS
U Croco0aMu aHaIn3a M XapakTePUCTUKU HAHOCTPYKTYP. B CBs3U ¢ pacTylium uHTe-
pPECOM U paclIUpeHreM 00JIACTH MPUMEHEHHUS, OT/ICIbHO pacCMaTPUBAIOTCSI BOITPOCHI
0€301MacHOCTH TIPUMEHEHHUS HAaHOMAaTEepUAJIOB, WX BJIMSHUS HA OPTaHU3M YeJIOBEKa,
PACTEHUM, )KUBOTHBIX U OKPYXKAIOIIYIO CpEy.

O0mast Tpy10eMKOCTh AMCHUILUIMHBI/B T.4Y. IPAKTHYECKAs MOAr0TOBKA:

108 yaca (3 3aueTHBIX €IUHHUIIbI)

IIpomexyTOYHBIA KOHTPOJIb: 3a4ET

1. Ileans ocBOEHHSI AUCHUILIHHBI

[lenbto ocBoeHUsT AUCHUIUIMHBI «OCHOBBI OMOHAHOTEXHOJOTUMY SBIISIETCS
dbopmMupoBaHUE Yy OOyYarOUIMXCA KOMIIETCHIIMH, 00ECIIEYMBAIOIINX CIIOCOOHOCTh K
PEILICHUIO Pa3IMUHbIX MPUKIAIHBIX 3a/lad B paMKax HMCCJIEIOBaHUN B oOjacTu Ouo-
JIOTUYECKUX JUCIUIUIMH C MPUMEHEHWEM HAaHOTEXHOJIOTUN W HaHOMaTepualoB. Tak-
K€ oOydJaromuecs TOJDKHBI UMETh MIPEACTaBICHUEe 0 MHOT0OOpa3uu NMPUMEHSEMbIX B
HACTOSIIIEe BpeMsi HaHOMaTepHuaiax, Croco0ax MX TMOJYYCHHUS U aKTyaJbHBIX METO-
nax aHanmms3a. Ha OCHOBaHMM TOJIYYEHHBIX PE3YJIBTATOB O (PU3WYECKUX U TOBEPX-
HOCTHBIX CBOMCTBaX HAHOMATEPHUAJIOB, 00YUAIONMIUECs MOJDKHBI YMETh JieiaTh BHIBO-
JIbI O BO3MOJKHBIX 00JIACTAX MPUMEHEHHS JJIsl PEIICHUs TeX WJIM MHBIX 3a7a4 B paM-
Kax OMOJIOTMYECKOT0 HCCIIeIOBaHUs. B X0/1€ 0CBOEHUS TUCITUTIIMHBI IPEYCMOTPEHO
nmpuMeHeHue MU(POBBIX TEXHOJOTHI M WHCTPYMEHTOB, MPEXKIE Bcero padboTa ¢ Oa-



3aMM JAHHBIX HAYYHOU JUTEpATyphl U MyOJUKAIMI HAa TeMy NOJy4YeHHs] U MPUMEHe-
HUSI HAHOMAaTEPHUAJIOB.

2. MecTo 1MCHUIJIMHBI B Y4eOHOM Mpoliiecce

HucuuninuHa « OCHOBbI OMOHAHOTEXHOJIOTUI» OTHOCUTCS K (hopMUpYEMOI
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH YyacTH yueOHoro miaHa. Jlucuumimza
«OCHOBBI OMOHAHOTEXHOJIOTHID) PEAIN3yeTCsl B COOTBETCTBUH C TPEOOBAHUSIMU
®I'OC BO, mpodeccuonansuoro crangapra, OIIOII BO u Yuebnoro miana mo
Hanpasiennto 19.03.01 buorexnonorus.

[IpenmecTByromuMu KypcaMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
qucuuiuiiHa «OCHOBBI OMOHAHOTEXHOJIOTHIY ABISIIOTC «DU3nyeckas U KOJIJIOHI-
Has xuMus», «Heopranmueckas xumus», «Oprannyeckas Xumus», « MosjekynspHas
ouosiorus». «OCHOBbI OMOHAHOTEXHOJIOTUI SIBJIIETCS OCHOBOIOJIATratoNen i U3y-
YEHUsI CIIECAYIOIUX AUCHMILIUH. «OCHOBBI OMOTEXHOJOTHH KUBOTHBIX», «OCHOBBI
CUCTEMHOM Onosiorun», « CoBpeMeHHbIE IPOOIEMbl OMOTEXHOJIOTUI.

Oco0eHHOCThIO AUCLUILINHBI SIBISIETCA O3HAKOMJIEHHE OOyYarolUXCsl ¢ MHO-
roo0pa3ueM NpUMEHUMBIX B HACTOsIIEe BPEMsl HAHOMATEPHAJIOB, CIIOCOOaMH UX TO-
Jy4eHHs, METOJJaMU U3 aHaju3a U YCTAHOBJIECHUS (U3UKO-XMMHUYECKUX XapaKTepu-
cTUK. BCE 3T0 momoraer npociaeauTs CBA3b CTPYKTYPBI TOIO UM HUHOTO HAHOMATEPHU-
ana ¢ ero (QyHKIMOHAIBHBIMH OCOOEHHOCTSIMH, a TAK)KE CBSA3b CIIOCO0A MOJIYYEHHUS C
TaKUMH XapaKTEPUCTUKAMU Kak (opMa, pa3Mep, MOBEPXHOCTHBIN 3apsiji, HOPUCTOCTb
U JIp., YTO TaK K€ OMNpelesieT BO3MOXKHYIO 00JIacTh IPUMEHEHUS HaHOMAaTepuasa.
JucuuninHa sBIsSeTCS HAyKOEMKOM M KOMIUIEKCHOM, TpeOytomeil 0a30BbIX 3HAHHM
[0 OPraHUYECKOM M HEOPraHUYECKOW XUMHUH, Pu3uke, PU3n4ecKkoil U KOJUIOMIHOU
XUMUH, o0mei Oouosnoruu. Paboyas mporpamma aucuuiiuHbl «OCHOBBI OMOHAHO-
TEXHOJIOTHUID» JI1 MHBAJIWAOB U JIML C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI
pa3palaThIBaeTCs MHANBUAYAIBHO C YY€TOM OCOOCHHOCTEH MCUXO(PU3UIECKOrO pas-
BUTHS, UHAUBUAYAIbHBIX BO3MOKHOCTEN U COCTOSIHUS 370POBbsI TAKUX 00yYarOIIKX-
csl.

3. [lepeyeHb MJIAaHUPYEMBIX Pe3yJbTATOB 00yYeHUs M0 JUCHUIJIMHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeIbLHOM
NPorpaMMsblI

N3yuenne naHHOW y4eOHOM AUCHMIUIMHBI HAMpaBiICHO Ha (OpMHUpPOBAHUE Y
00y4Yarommxcsi KOMIIETCHITUH, TPEeACTaBIECHHbBIX B Ta0uIe 1.

4. CTpyKTYypa ¥ cojiepKaHue TUCHUUILTUHbI

4.1 PacnipeesieHre TPYA0EMKOCTH IMCHUILIMHBI 10 BUAAaM pPadoT 1o
ceMecTpam

OO6uiast TpyAO0EMKOCTh NUCHUIUIMHBI cocTaBiser 3 3ad. en. (108 uacoB), nx
pacrnpeziesieHue Mo BujaaM paboT ceMecTpaM IpeCTaBiIeHO B TabmuIe 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

pa3BUTHS COBPEMEHHBIX
arpoOMOTEXHOJIOT Uit

U IJIAaHUPOBATH OKCIICPH-
MCHT

No Kon Crmeme G RO B pe3ynbrare u3yueHus yueOHONH AMCHUILNIMHBI 00yYarouecs TOJKHbI:
i | KOMIE KOMITIETEHINH (WM €€ 4acTH) TEHLIUN 3HaTh yMEThb BIIAJICTh
TEHLUU
1. |IIKoc-1 |cnocoGen yuyactBoBats B 1ipo- | [TKoc-1.1 TEOPETUYECKHE OCHOBBI | IUIAHUPOBATh UCCIIEN0BA- | METOAAMM HUCCIIEI0BA-
BEJICHUM HAYYHBIX HCCIIEI0BA- KJICTOYHOM U TeHeTHYe-  |HUA B 00JIACTH KJIETOYHOM | HU B 001aCTH KJIETOY-
HU B 007acTH OMOTEXHOIIO- CKOU MH)KEHEPHUH, BUPY- |U F€HETUYECKOM UH)KEHE- |HOM M T€HETHYECKOU
I'MH C IPUMEHEHUueM Lugpo- COJIOTUHU, UMMYHOJIOTUU U | pUHU, BUPYCOJIOTUH, UM- | MH)KEHEPUHU, BUPYCOJIO-
BBIX CPEJICTB U TEXHOJIOTUI SMOPHOJIOTHH, a TAaKXKe MYHOJIOTUH U SMOPHOJIO- |TUH, UMMYHOJIOTHH U
IIPUHLIMIIBI UCIIONIb30Ba-  |THUU C IIPUBJICYECHUEM sMOpHOIOruy,
HUS HUQPPOBBIX CPEJCTB U | IUPPOBBIX CPEICTB U
TEXHOJIOTUI TEXHOJIOTUI
ITKoc-1.2 OCHOBHBIE HAIlPaBJICHUs | MOJ PyKOBOJCTBOM CIl€- | METO/IaMU OLIEHKH U
UcclieIoBaHMi B 001acTi | Manucra 0oJiee BHICOKOH | yCOBEpILIEHCTBOBAHUS
OMOTEXHOJIOTUM U O1Oo- KBaJIM(PUKALIMY y4aCTBO- |HOBBIX OMOTEXHOJIOTH-
HAHOTEXHOJIOTUH B MPO- | BaTh B MIPOBEACHUHU IKC- | YECKUX MPOJYKTOB U
M3BOJICTBE MUIIEBBIX MIPO- |IEPUMEHTAIBHBIX UCClle- | OMOoMaTepuasoB, MUIIe-
JYKTOB, JIEKAPCTBEHHBIX |JOBAaHUN B 00JaCTH pa3- | BbIX, KOPMOBBIX U Jie-
CPEICTB, KOPMOB pabOTKM HOBBIX OMOTEX- | KapCTBEHHBIX CPEICTB,
HOJIOTUYECKUX MPOJIYKTOB | IPUPOIOOXPAHHBIX
u Onomarepuanos, nuuie- |(3KOJIOTHYECKUX) TEXHO-
BbIX, KODMOBBIX U JIEKap- |JIOTUHA COXpaHEHUS MpH-
CTBEHHBIX CPEJCTB, IPU- | POAHON CPEIBI U 310PO-
POJIOOXPAHHBIX (3KOJIOTHU- | Bbs YEJIOBEKA
YEeCKUX) TEXHOJIOTHH CO-
XpaHEeHUs! TPUPOTHONU
CpeJlbl U 3/I0pOBbS YEII0-
BEKa
ITKoc-1.5 OCHOBHbIE HallpaBieHUs | pOpMYyIUPOBATH THIIOTE3Y |BIIAJIEET COBPEMEHHBIMU

1abopaTOpPHBEIMU METO-
JTaMH UCCIIEIOBAHUI B

6




00JacTu arpoOMOTEXHO-
JIOTUH

IIxoc-2

Crnioco0eH NpUMEHSTh COBpe-
MEHHBIE 3HaHUS 00 OCHOBaX
OMOTEXHOJIOTHYECKUX U MUK-
pPOOMOJIOTNYECKUX ITPOU3-
BOJICTB, TEHHOW MH)KCHEPHH,
HAaHOOMOTEXHOJIOTUH, MOJIEKY-
JSIPHOHM OMOJIOTUH U OCY-
HIECTBIIIET KOHTPOJIb Ka4eCTBa
Ha BCEX JTarax TeXHOJIOoTrnye-
CKOTO TpoIecca sl OpraHu-
3aIllM €0 PAaMOHAILHOTO Be-
JICHUS

IIkoc-3.1 METOAbI UCCIICIOBAHMS MPOBOJIUTH KYJbTUBHPO- |METOAaMH pabOTHI C
PaCTUTENIbHBIX, )KUBOTHBIX | BAHUE PACTUTEIbHBIX, PaCTUTENbHBIMU U K-
Y KJIETOK MUKPOOPTraHU3- |KMUBOTHBIX U KJIETOK MUK- | BOTHBIMH KJIETKaMH, a
MOB pOOpPraHn3MoB TAKXK€ KJIETKaMH MUKPO-
OpraHu3MOB
IIxoc-3.2 COBPEMEHHBIE IPUEMBI U | CO34aBaTh T'€HHO- METOJIaMH T€HETUUECKOM

METO/Ibl FTEHETUUECKON
UHKEHEPUHU

WHXEHEPHO-
MO (PUIIMPOBAHHBIX Op-
raHu3MoB (OaKTepuu, BU-
PYCBI, paCTEeHUS, )KUBOT-
HEBIC)

WHKXCHEPUH, a TAKKE
METOJIaMH HCCIIe10Ba-
HUS U UIeHTUDUKALUT
TeHHO-UHKEHEPHO-
MOIU(PUIIMPOBAHHBIX
OopraHu3MoB (0akTepuu,
BUPYCHI, PACTCHUS, KH-
BOTHBIE)




OYHAS ®OPMA OBYYEHMUAA

Tabmumna 2
PacnpenesieHue TPy10€MKOCTH TUCHUILUIMHBI 10 BHIaM PadoT MO ceMecTpam

Buna yueOHo# padoThI

TpyroémkocTh

qyac. Bcero/*

OO01mast Tpy10€MKOCTb JUCIUILIMHBI 0 Y4€OHOMY TUIaHY

108

1. KonrakTHas padora:

90,25

AyauTopHas padora

6 mMom vucie:

nexyuu (J1)

30

npaxkmuueckue 3auamus (113)

60

nabopamopnvle pabomul (JIP)

kypcosas paboma (npoexm) (KPIKII) (xoncynomayus, 3auyu-
ma)

KOHCYlibmayuu neped IK3AMEHOM

KOHmMaxkmuas paboma Ha npomesxicymourom koumpoine (KPA)

0,25

2. CamocrosiTesqbHas pabora (CPC)

17,75

pepepam/scce (noocomoska)

kypcosas paboma/npoexm (KP/KII) (noocomoska)

pacuémno-epapuueckas paboma (PI'P) (noocomosxa)

KOHMPOJbHAsL paboma

camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nogmMopeHue J1eKYUOHH020 MAmepuala u ma-
mepuana y4eOHuKo8 u y4eOnvlx nocooutl, n0020mosKa K 1aoo-
PAMOPHBIM U NPAKIMUYECKUM 3AHAMUIM, KOJLOKSUYMam U m.o.)

17,75

Ilooecomoska k 3K3ameHy (KOHmMpPOJb)

Iloocomoska k 3auémy/ 3auémy c oyeHKou (KOHmpov)

Bug IIPOMCIKYTOUHOI'O KOHTPOJIA:

3auer

* B TOM YHCIIE TTpaKTUYECKas MOJTOTOBKA (CM YUEOHBIN TJ1aH)

4.2 Coaep:xxaHue TUCHUNINHBI

OYHAS ®OPMA OBYYEHMUA

Tabnuma 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIINHBI
AynutopHasi padora Bueayauro
HaumenoBanue pa3aeiioB H TeEM
pasAeso Bcero J | O3/C| JP | MKP | puas
AUCHUILTNH (YKPYTHEHHO) scero/* | Boero/* pabota CP
BBeI[eHl/le B HAHOTEXHOJIOTMHU U 5 1 4
OMOHAHOTEXHOJIOTHH
BBG}IGHI/IG B HAHOTCXHOJIOTHUHU U 5 1 4
OMOHAHOTEXHOIOTHA
Pa3zgen 1 «OcHOBBI 0MOJJOrHYECKHX
8 ¢ 13,75 4 8 1,75
CHCTEM M OMOHAHOTEXHOJIOTHII»
Tema 1. JIHK xak maTepnai B
A p 3,75 1 2 0,75
OMOHAHOTEXHOIOTHUSIX
Tema 2. benku u nentuasl B 3 1 5
OMOHAHOTEXHOIOTHUIX




HaumeHoBaHue pa3/ie/ioB H TeM AynutopHas pagora Bueayiuro
THCHHILIHA (yKpyIHEHHO) Bcero JI mnm3/c | JP HKP pHast
Bcero/* | Bcero/* padora CP
Tema 3. buonornueckue CUCTEMBI 4 1 5 1
2JIEMEHTOB
Tema 4. IadopmarioHHbIE TOTOKH B 3 1 5
OMOJIOTHYECKUX CUCTEMax
Pa3nen 2 «IIpousBoacTBo 13 3 8 5
OMOHAHOMATEPHUAJIOBY
Tema 5. Xumnueckue u puznveckue 6 1 4 1
crocoObl NOJyYeHUs HAHOMATEPUAJIOB
Tema 6. CuHTE3 HAHOMATEPHAJIOB C 3 1 9
MCIOJIb30BaHUEM >KHBBIX OPraHU3MOB
Tema 7. Borpockl 6e301acHOCTH TIPH 4 1 5 1
[10JIyYEHUU HAaHOMAaTepHaJIoB
Pa3zgen 3 «B3aumMopelcTeue
HAHOMATEPHAJIOB ¢ OMOJIOTHYECKUMH 7 2 4 1
cHCTEMaMM)
Tema 8. B3aumoieiicTBe HAaHOMATEPHAJIOB 3 1 5
¢ OMOJIOrMYECKUMHU CUCTEMaMU
Tema 9. [IpumeHeHne HaHOMaTEPUAIOB K 4 1 2 1
OHOJIOTHYECKHM CHCTEMaM
Pa3nen 4 «buosornyeckasi caMmoco0pKa» 20 7 10 3
Tema 10. Camoc6opka JITHK 4 1 2 1
Tema 11. CamocOopka OEJIKOB M IENTHIOB 2 2
Tema 12. Camocbopka CTpyKTYyp 5 5 1
MOBEPXHOCTHOTO CIIOSI
Tema 13. Camoc6opka dhochomumuaHbIX 3 1 5
MeMOpaH
Tewma 14. CamocOopka BUPYCOB 4 1 2 1
Pa3nes S «bnonanopo0oTeD 7 2 4 1
Tema 15. bBuonHaHOMONEKYISIPHBIE MAILIUHBI 4 1 2 1
Tema 16. JluzaiiH 1 KOHTPOJIb 3 1 5
0MOHaHOPOOOTU3NPOBAHHBIX CUCTEM
Pa3nen 6 «KAHajmuTHYECKHE METOADI, 14 4 3 2
NpHUMeHsieMble¢ B 0MOHAHOTEXHOJIOTHID)
Tema 17. Ucnonb30Banne 6MOMOJIEKYI B 4 1 5 1
KaueCTBE CEHCOPOB
Tema 18. PentrenoBckas kpucramiorpapus 3 1 5
u SIMP B anasinze GMOHAHOCTPYKTYP
Tema 19. MeTo1bl MUKPOCKOITMH B aHAIIN3E 4 1 5 1
HAaHOMAaTepHaJIOB
Tewma 20. Ipyrue mmpoko NprUMEHNMBbIE 3 1 5
METO/IbI aHaIM3a OMOHAHOMATEPHAJIOB
Pa3znen 7 « BHOHAHOTEXHOJIOTHM B HAYKe 28 7 14 v
W NPOMBIILICHHOCTH»
Tema 21. BHOHAHOTEXHOJIOTUH B METUIIMHE 4 1 2 1
Tema 22. BHOHAHOTEXHOJIOTUH B 4 1 5 1
dapmarieBTHKe
Tema 23. BHOHAHOTEXHOJIOTUHU B CEIbCKOM 4 1 2 1
XO35I1CTBE
Tewma 24. bBuonaHOTEXHOJIOTHU B 4 1 2 1




AyautopHasi pabora Bueayauro
Bcero JI mnm3/c | JP HKP pHast

HanmeHnoBaHMe pa3ie/ioB U TeM
AUCHMIINH (YKPYITHEHHO)

Bcero/* | Beero/* pa6ora CP
IIPOU3BOJICTBE MPOAYKTOB IUTAHUS U
KOCMETUYECKUX CPEJICTB
Tema 25. BUOHAaHOTEXHOJIOTMHU B HAYYHBIX 4 1 5 1
UCCIIETIOBaHMSIX
Tema 26. BUOHAHOTEXHOJIOTH B 3aIIUTE 4 1 5 1
OKpY’Karollen cpesibl
Tema 27. OTnyeckue BOpOCh IPUMEHEHUS 4 1 5 1

OMOHAHTEXHOJIOTUH U 0€30IaCHOCTh

KOHCY1bmayuu neped IK3AMEHOM

KOHMAKMHAsL paboma Ha NPoMerNCymo4HoM 0,25
konmpoae (KPA)

Iloocomoska k 3K3ameHy (KOHMpPOb)

Bcero 3a 8 cemecTp 108 30 60 18

Hroro mo iucuunivHe 108 30 60 18

* B TOM YHCIIE IMPAaKTUYCCKaA IIOATOTOBKA
BBenenne B HAHOTEXHOJIOTUY U OMOHAHOTEXHOJIOTHH
1. [ToHaTHE HAHOTEXHOJIOT I
2. [IpeapicTopus U ornpe/iesieHne HAaHOTEXHOJIOTUH 1 OMOHAHOTEXHOJIOTUM
3. [lepcriekTHBBI OMOHAHOTEXHOJIOTHIA
Pa3nen 1. OcHOBBI 0MOI0THYECKUX CUCTEM U OMOHAHOTEXHOJIOT U
Tema 1. JHK kak maTepuaj B OMOHAHOTEXHOJIOTUSIX
4. THK opuramu
5. Ycerpoticta Ha ocHoBe JIHK opuramu
Tema 2. Bejiku ¥ menTuabl B OHOHAHOTEXHOJIOTHAX
6. CynpamonexymnsipHasi CTPYKTypa O€IKOB U MENTHI0B
7. CeHCOpBI Ha OCHOBE OEJIKOB U TIENTU]IOB
Tema 3. buosiornueckune cucTeMbl 3JIEMEHTOB
8. Hanmmume, pactipocTpaneHne U 3arpsS3HEHIE XUMUYSCKUMHE dJIEMEHTaMU
B OKpYXKarolllen cpene
9. MexaneMeHTHBIE KOPPEIISIIHH
10.UuTepnperanus u 00bsICHEHUE (PYHKITMOHAIBHBIX KOPPEAIuil B O10-
JIOTUYECKUX Tpolieccax
11.CuctemMbl XUMHUYECKUX DJIEMEHTOB U UX Pa3IUYHbIC CBOMCTBA
Tema 4. UndopmanuoHHbIe MOTOKU B OMOJIOTHYE€CKHUX CHCTEMAaX
12. Tpauckpumnius
13. Tpancasus
14.Perynsiuus 3KCpeccuy reéHOB
Pa3znen 2. Ilpou3BoacTBO OMOHAHOMATEPHUAJIOB
Tema 5. Xumnueckue u pusnyecKkue CrnocoObI MNOJTy4YeHUss HAHOMATEPHUAJIOB
15.1Toaxoap!l K MOJYYEHUIO HAHOMATEPHAJIOB
16.1Toaxonbr «CHU3Y BBEPX»
17.TToxxonbr «CBepXy BHU3
18. Xumuyeckue criocoObl MOJTydeHUsI HAHOMAaTEPUaIoB
19.®usnueckue cnocoOb! MOTyYCHUST HAHOMATEPUATIOB
Tema 6. CuHTE3 HAHOMATEPHAJIOB € HUCIOJb30BAHNEM KHUBbIX OPraHU3MOB
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20.CuHTE3 HaHOMATEPUAJIOB C UCIIOJBL30BaHUEM OaKTEpUi
21.CuHTE3 HaHOMATEePUAJIOB C UCIIOJIBL30BAaHUEM IPUOOB
22.CuHTEe3 HaHOMATEPHUAJIOB C UCIOJIb30BAHUEM PACTUTEIILHBIX IKCTPaAK-
TOB
23.CuHTE3 HaHOYACTHUI] C UCTIOIB30BAHUEM XUTO3aHa, JEKCTpaHa U IPYyTux
OpraHUYeCKUX COCTUHEHUN
Tema 7. Bonpochl 6€301aCHOCTH NPH MOJYYeHHUH HAHOMATEPHAJIOB
24.0OnpeneneHne HAHOTOKCUKOJIOTHH
25.Pucku, CBA3aHHBIE C BO3/IEHCTBUEM HAHOMATEPHUAJIOB MPHU UX MPOU3-
BOJICTBE
26.buomapkepbl TOKCHYECKOTO 3P PeKTa HaHOMATEPUAIOB U MOJETH JIJIs
U3YyYEHHUS HAHOTOKCUYHOCTH 1N Vitro u in vivo
27.OCcHOBHBIE METO/IbI U3YYCHHSI HAHOTOKCUYHOCTHU
28.Toxcuueckuii appexT yraepoHbIX HAHOMATEUAIOB U HAHOYACTHI] Ce-
pebpa
29. DU3UKO-XUMHYECKHE XapaKTePUCTUKH HAHOMATEPHUAJIOB, ONIPEIETIsIO-
e UX TOKCU4YecKuid a3 pexr
Pa3znea 3. B3aumoaeiicTBe HAHOMATEPHAJIOB ¢ OHOJIOTHYECKMMHU CHCTEMaMu
Tema 8. BzanmoaeiicTBHe HAHOMATEPHUAJIOB C OMOJOTHYECKIMH CHCTEMAMM
30. Cpsi3piBaHmE OEIKOB
31.JIurana-onocpe10BaHHBIE B3aUMOICHCTBHS
32.B3anmoieiicTBUS BO BpeMsi BHYTPUKIETOYHOTO MPOILIECCHHTA
Tema 9. [IpumeHeHre HAHOMATEPHUAJIOB K OMOJIOTMYECKUM CHCTEMAM
33. AHanu3 ¢ UCNOJIb30BaHNEM OUOIITPUXKOIOB
34.KoHTpacTHBIC areHTHI 17151 BU3YyAJIU3alUH KIETOK
35.TepanocTrUeCKNE HAHOYACTHUIIBI
36.TapretHas Tepanus
37.KomOuHMpoBaHHas JIEKapCTBEHHAS TepaIus
Pa3znen 4. Buosiornueckas camoc0opka
Tema 10. Camocoopka JTHK
38.DeHoMeH OMOIOTUYECKON CaMOCOOPKH
39.Camocbopka Ha ocHoBe JJHK-murok
40.Camocbopka Ha ocHoBe JIHK-6110x0B
41.Camocbopka Ha ocHoBe JJHK-opuramu
Tema 11. CamocOopka 0e1K0OB U NENTHIOB
42 TlpuunHbl caMocOOpKH OEITKOB U MENTHUI0B
43.Habopbl MHCTPYMEHTOB U3 pa3pabOTaHHBIX CYNPAMOJIEKYJIIPHBIX WH-
TepdeiicoB
44 Pacro3HaBaHHUE PEIENTOPOB-JIUTAH/I0B
45.91eKTPOCTaTUYECKHUE B3aUMOJICHCTBHUS U UX POJIb B CaMOCOOpPKE OEITKOB
46.KoopauHariusi ¢ MOHaMH METAIIJIOB M €€ POJIb B cCaMOCOOpKe OeTKoB
47.buodyHKIIMOHATH3AIUS TOBEPXHOCTH OCIIKOB
Tema 12. CamocO0pka CTPYKTYP HOBEPXHOCTHOI'O CJIOSI
48.B03HUKHOBEHHE U TIOJIO’KEHUE TTOBEPXHOCTHBIX CIIOEB
49.Y 1pTpacTpyKTypa MOBEPXHOCTHOTO CIIOSI
50.I'enetnueckas MH)XKEHEPHS OCIIKOB TOBEPXHOCTHOTO CJIOS
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51.TToBTOpHAas cOOpKa OEIKOB MOBEPXHOCTHOTO CIIOS

Tema 13. CamocOopka Ppocounuaabix MmeMOpaH
52.CBoiicTBa JTUMUIHBIX MEMOpaH
53.CamocOopKa TUIUAHBIX MEMOpaH
54.00nacTi NpUMEHEHHSI HAHOCTPYKTYP Ha OCHOBE JIMITUIHBIX MEMOpaH
Tema 14. CamocOopka BUPYCOB
55.COopka nasoyKOBUIHBIX BUPYCOB «TOJIOBA K XBOCTY» I pa3paboTKu
OJTHOMEPHBIX MaTEPHATIOB
56.CamocTosTensHas cOOpka BUPYCHBIX YaCTHI] Ha HHTEpdeiice
57.1lpssMoe HaHEeCceHnE BUPYCHBIX YACTHIL HA IJIOCKYIO TBEPAYIO IMOBEPX-
HOCTh
58.KonBekTuBHas cOopka
59.Chinyune MaTepuaibl Ha OCHOBE BUPYCOB
Paznen 5. bBuonanopo0oThI
Tema 15. buonanoMoJ1eKyJISIpHbIe MAILIMHBI
60. AT®azHble MOTOPHI
61.KuHe31MHOBbIE 1 MUO3UHOBBIE MOTOPbI
62.®narenspHbie MOTOPHI
63.lpyrue TUIB MOTOPOB
64.MonekynspHbsie MamiHbl Ha ocHoBe JJTHK
Tema 16. {lu3aiiH U KOHTPOJIb OMOHAHOPOOOTU3UPOBAHHBIX CHCTEM
65. bBIOHaHOKOMITOHEHTBI
66.CobpanHbie 6M0-HAHOPOOOTHI
67.PactipeneTMTeNbHBINM WHTEIUIEKT, TPOTPAMMHUPOBAHUE U YIIPABIICHUE
68. ABTOMaTHUYECKHE MAIIMHBI JIsl POU3BOJICTBA U 00pabOTKN MHpOpMa-
1007078
69. ApxUTEeKTypa MPOSKTUPOBAHUS OMO-HAHOPOOOTU3UPOBAHHBIX CUCTEM
70. ApxuTeKTypa ynpaBieHus: OM0-HaHOPOOOTUY3UPOBAHHBIMU CUCTEMAMU
Pa3znen 6. AHanuTHYECKHE METObI, IPUMeHsieMble B 0MOHAHOTEXHOJIOT MU
Tema 17. Ucnosnib30BaHue 0MOMOJIEKYJI B KAYeCTBE CEHCOPOB
71.Knaccudukarus 1 pojib OMOHaHOCEHCOPOB
72 .IlpuMeHeHre HAaHOCEHCOPOB B CEIbCKOM XO03sIIICTBE
73.HanoceHcopsl 17151 ONPEICIICHHS TAKETbIX METAILIIOB
74.HanoceHcopsl 151 JETEKIIUU TaTOI€HOB
Tema 18. Pentrenosckas kpucrauiorpapus u AMP B anaimze OMOHAHOCTPYK-
TYp
75.PentrenoBckas kpuctamiorpadus
76.AMP-cniekTpockomnus
Tema 19. MeToabl MUKPOCKONIMH B AHAJIN3€ HAHOMATEPHAJTIOB
77.271eKTpOHHAs] MUKPOCKOIIUS
78.Cxanupyroras 2JIeKTPOHHAS MUKPOCKOIIHS
79.I1pocBeunBatoias 3JIeKTPOHHAsE MUKPOCKOIIHS
80. ATOMHO-CHJIOBasi MUKPOCKOIIHUS
Tema 20. /lpyrue mmpoKo NpUMeHNUMbIE METOAbI AHAJIN3a OMOHAHOMATEPHAJIOB
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81.Metoabl onpe/ieIeHUs] TEPMUUYECKUX CBOMCTB HAHOYACTHI]
82.13yuenue pacnpeneneHus HAHOYACTHIL 10 pa3Mepy
83.Metoas! onpeneneHust GopMbl U pazMepa HAHOYACTHUI]
84.M3yueHre XMMUU TOBEPXHOCTH HAHOYACTHI]
85.0mnpenenenue 3apsiia MOBEPXHOCTH HAHOYACTHII
86.0Omnpenenenre KOHIICHTPAUU HAaHOYACTHII

Pa3nes 7. BUOHAHOTEXHOJIOTMHU B HAyKe H MPOMbILILJIEHHOCTH

Tema 21. BUOHAHOTEXHOJIOTUN B MeTUIIUHE
87.IlpumeneHne OMOHAHOTEXHOJOTUHN B TMarHOCTUKE
88.Hanomops!
89.Kantumnesepsl
90.MukpouuIbl 1 HAHOYHUTIBI
91.Tunsl HAHOYACTHII, TPUMEHSIEMBIE B TUATHOCTUKE
92.IIpuMeHeHre OMOHAHOTEXHOJIOTHI B Teparuu
93.Hanocobupatoiuecs: CUCTEMbI, IPUMEHSIEMbIE B KOHTPOJIUPYEMOH J10-

CTaBKE JICKapCTB

94.HaHoBaKILIMHBI
95.HanoyacTuIlpl B Tepanuu paxka

Tema 22. buonanorexHos1oruu B papmManeBTHKe
96.Tunsl HAHOYACTHII, TPUMEHSIEMbIE B (hapMalleBTUKE
97.Murenisl B KOHTPOJIMPYEMOU JOCTABKE JICKAPCTB
98.Muresuisl B JOCTaBKE T€HOB
99.JIumocoMbl ¥ X KIMHUYECKOE PUMEHEHHUE
100. JInmmocoMsl U1t TOCTaBKU OEIKOB U IENTHIOB
101. [IpuMeHeHre TMIUAHBIX HAHOYACTHUI U YIJIEPOAHBIX HAHOTPYOOK

B (hapMalieBTHKE
Tema 23. BHOHAHOTEXHOJIOTHH B CEJIbCKOM XO0351fiCTBE

102. buonanonectunuabl

108. buonanoyno6penus

104. HanortexHosnoruu B BeTepuHapuu

105. HanortexHonoruu B pa3BeieHUN U B KOPMJIEHUH KUBOTHBIX

Tema 24. BHUOHAHOTEXHOJI0THHN B POU3BOACTBE NMPOJAYKTOB MUTAHUSA U KOCMe-
TUYECKUX CPeACTB

106.  HanoTexHOJOTHH U O€30MaCHOCTH MHUIIEBHIX MPOAYKTOB

107. HanortexHonornu u yrnakoBka MUIIEBBIX MPOAYKTOB

108. Hanouactuipl B mpon3BOACTBE KOCMETUYECKUX CPEIICTB
Tema 25. BUOHAHOTEXHOJIO0THN B HAYYHBIX HCCICA0BAHUAX

109. Paznenenue n ouricTka OMOJIOTUUECKUX MOJIEKYJI C UCTIOIb30Ba-

HUEM HAHOTEXHOJIOTUH

110. BrisBiieHne 6€1K0B ¢ UCTIOJIb30BAaHUEM HAHOTEXHOJIOTHI

111. BrisiBiIeHHE TATOT€HOB € UCNOJIB30BAHUEM HAHOTEXHOJIOT U

112. TkaneBast ”HKCHEpUS U OMOHAHOTEXHOJIOTUH

113. Krnerounas nHxeHeprs 1 OMOHAHOTEXHOJIOTHH

114. ['eneTndueckast nHXEHEpUst © OMOHAHOTEXHOJIOTHH

115. bromexannka u OMOHAHOTEXHOJIOTHH

Tema 26. BHOHAHOTEXHOJIOTH B 3aIUTE OKPY KAIOUIEH Cpeabl
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116.
CTHK
117.

118.
119.

HOHY‘ICHI/IG 9KOJIOTUYHBIX HAHOMATCPHUAJIOB, 3aMCHAIOIMIUX I1JIa-

HaHOMaTCpI/IaHBI Ha OCHOBC LCJIITOJI03bI, XUTO3dHA U APYI'UX IIPpU-
POAHBIX OPraHNYCCKUX MATCPUAJIOB

Ouncrtka BOJBI C UCITIOJIb30BAaHHUCM HAHOTEXHOJIOTUM
OuncTKa IMOYB C UCIOJIb30BaHNEM HAHOTEXHOJIOT UM

Tema 27. DTH4yeckue BONPOCHI NPUMEHEHHUs1 OMOHAHTEXHOJIOTMA M 0e30I1aCHOCTh

120.

121.

Ka 1 )KXUBOTHBIX

4.3 Jlekunu/nadoparopHbie/IpakTHYeCKHe/ 3aHATHS

OYHAS ®OPMA OBYYEHMUA

[IpuMeHeHre HAaHOTEXHOJIOTHI 1 6€30MMaCHOCTh OKPY KAOIIICH
cpenbl
[IpuMeHeHre HAHOTEXHOJIOTHI U O€30MaCHOCTh 37I0POBbS YEIOBE-

Tabauna 4
Coaep:kaHue JIEKIHIi/JIa00paTOPHOro0 NPAKTHKYMA/MIPAKTHYECKUX 3aHATHI |
KOHTPOJIbHbIE MEPONIPHUSITUSA

dDopmMupyemMble Kou-Bo
No Hazpanmue Ne 1 Ha3BaHHe JeKIHii/ R Buxa l{l‘:iﬁf/
I /;1 pazaena, Te- | Ja60paTOPHBIX/ npaKaneflmx/ KOHTPOJIBHOTO | ;pacrn-
MBbI CEMHUHAPCKUX 3aHATHHA MeponpusiTus veckast
Town
1. BBenenne B HAHOTEXHOJIOTHH W OHMOHAHO- 5
TEXHOJIOT U
BBenenue Jlexmus Ne 1. Beenenue B I1Koc-1.1; 1
HAHOTEXHOJIOTHH U OMOHAHO- ITKoc-1.2;
TEXHOJIOTUU [1Koc-1.5;
IIxoc-3.1;
IIxoc-3.2.
[TpakTuueckast pabora No 1. [MKoc-1.1; VYcrHbIl onpoc 2
[TepcnexkTrBBI OMOHAHOTEXHO- [TKoc-1.2;
JIOTHH I1Koc-1.5;
IIxoc-3.1;
IIxoc-3.2.
[TpakTudeckas padora Ne 2. ITIKoc-1.1; 3amura 1ado- 2
TexHuka 0e30MacHOCTH MPU [TKoc-1.2; paTopHO# pa-
paboTe ¢ HaHOMaTepHAIaAMH [TKoc-1.5; 00TBI
ITkoc-3.1;
ITxoc-3.2.
2. Pa3nen 1. OcHOBBI 0M0JIOTHYECKUX CHCTEM H 12
OMOHAHOTEXHOJIOT M
Tema 1. IHK I1Koc-1.1; 1
Z;u; hégll:oe_pl/l' Jlexuus Ne 2. JIHK kak matepu- gﬁgg:ié’
ajJ B OMOHAHOTEXHOJIOTHUSIX ;
HAHOTEXHO- IIxoc-3.1;
JIOTHSIX ITxoc-3.2.
[TpaxTrueckas padota Ne 3. [TKoc-1.1; Tectnposate 2
JIHK kak marepuai B 61o- I1Koc-1.2;
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®opmupyembie KoJi-Bo
Ne HazBanue Ne u Ha3BaHUe JeKIuii/ LSS TSI DD Bux qﬂ?f{ﬁfl
I /;l pa3iaena, Te- | Ja00paTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOIO | pnapery-
MBI CeMHHapCKHX 33HﬂTHﬁ Mepor[pmlel veckasi
moAro-
TOBKa
HAHOTEXHOJIOTHIX I[1IKoc-1.5;
IIxoc-3.1;
IIkoc-3.2.
Tema 2. ben- I1Koc-1.1; 1
KU ¥ HENTH- I1IKoc-1.2;
Jlexiug Ne 3. benku u nentu- !
II6l B OHO- I1IKoc-1.5;
Bl B OMOHAHOTEXHOIOTHAX ]
HAHOTEXHO- IIxoc-3.1;
JIOTUSIX IIxoc-3.2.
I1IKoc-1.1; 2
[TpakTuaeckast padorta Ne 4. [MKoc-1.2;
! OTBeTHI HA BO-
benku u nenruas B OMOHAHO- I[1IKoc-1.5; HDOCEL
TEXHOJIOTHX IIxoc-3.1; P
ITkoc-3.2.
Tema 3. buo- I1Koc-1.1; 1
JIOTHYECKHUE I[1IKoc-1.2;
Jlexiug Ne 4. buonornueckue !
CUCTEMBEI I1Koc-1.5;
CHCTEMBI DJIEMEHTOB
3JIEMEHTOB IIkoc-3.1;
IIxoc-3.2.
I1Koc-1.1; 2
[TpakTuueckas pabora Ne 5. [TKoc-1.2;
! OTBeTHI HA BO-
buoornueckue CUCTEMEI 3J1e- I1Koc-1.5;
; MIPOCHI
MEHTOB IIxoc-3.1;
ITxoc-3.2.
Tema 4. Un- | Jlexuus Ne 5. Madopmarnmon- I1Koc-1.1; 1
dbopMaIroH- | HbIE TOTOKU B OMOJIOTHYECKUX ITKoc-1.2;
HBbIE€ TOTOKHU cucTEMAax [1Koc-1.5;
B OMOJIOTH- IIxoc-3.1;
YEeCKUX CH- ITxoc-3.2.
cTemMax [TpakTuyeckas padora Ne 6. [TIKoc-1.1; 2
HupopmaninoHHbIE TOTOKHU B I1Koc-1.2;
! OTBeTHI HAa BO-
OMOJIOTMYECKHUX CUCTEMAX I1IKoc-1.5; DOCHL
ITkoc-3.1; P
IIxoc-3.2.
3. Pa3znen 2. IlpousBoacTtBo OMoOHaHOMAaTepHa- 11
JIOB
Tema 5. Xu- | Jlexmus Ne 6. Xumuueckue u I1Koc-1.1; 1
MUYecKHe U | (pusmdeckue crocoosl moyue- [MKoc-1.2;
dbusznyeckue | HUS HAHOMATEPUAJIOB [1Koc-1.5;
CHoCcOObI MO- IIxoc-3.1;
JTy4YEeHUS ITkoc-3.2.
Hanomarepu- | [Ipaktuueckas pabora Ne 7. [MKoc-1.1; 2
aJoB Xumuueckue 1 puznyeckue [1Koc-1.2;
! OTBeTHI HA BO-
CIocoObI TIOJTYYEeHHS] HAaHOMa- [TKoc-1.5;
; TIPOCHI
TEepUajoB ITkoc-3.1;
IIxoc-3.2.
[TpakTuyeckas padora Ne8. [1Koc-1.1; 3amura nabo- 2
[TomyyeHue HaHOYACTHUIT 30J1b- [TKoc-1.2; paTopHO# pa-
reab METOIOM ITIKoc-1.5; 0O0THI
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dopmupyembie Koxa-Bo
Ne HazBanue Ne u Ha3BaHUe JeKIuii/ LSS TSI DD Bux Yacos/
w M3 HUX
w/n pa3iaena, Te- | Ja00paTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOIO | pnapery-
MBI CeMHHapCKHX 33HﬂTHﬁ Meponpmlel veckasi
moAro-
TOBKa
IIxoc-3.1;
ITxoc-3.2.
Tema 6. Cun- | Jleknusa Ne 7. CuaTe3 HaHOMA- I[1IKoc-1.1; 1
T€3 HAHOMA- | TEPUAIOB C UCIIOJIB30BAHUEM [MKoc-1.2;
TEPHUAJIOB C JKHUBBIX OPTaHU3MOB I1Koc-1.5;
HCIIOJIB30Ba- IIxoc-3.1;
HHEM KHUBBIX IIkoc-3.2.
opranusMoB | [Ipaktudeckas padora Ne 9. [1IKoc-1.1; 1
CuHTE3 HaHOMATEPHAJIOB C UC- I1IKoc-1.2;
! OTBeTHI Ha BO-
MOJIb30BAHUEM KUBBIX Opra- IIKoc-1.5;
] MIPOCHI
HU3MOB IIkoc-3.1;
ITxoc-3.2.
[TpakTuueckas padota NelO. [TKoc-1.1; 1
[Tonmy4yenue HaHOYACTHUIl METO- I1Koc-1.2; 3amura 1a0o-
JIOM «3EJIEHOTO CUHTE3a» [TKoc-1.5; paTtopHO# pa-
IIxoc-3.1; 0O0TEI
IIkoc-3.2.
Tema 7. Bo- Jlexmus Ne 8. Bonpock! 6e3- I[1IKoc-1.1; 1
poCHI 6€3- OTMACHOCTH TPH MOIYICHUHN ITKoc-1.2;
OIaCHOCTH HaHOMAaTEPHAJIOB I[1IKoc-1.5;
IIpU IoJIy4de- [Tkoc-3.1;
HUU HaHOMa- ITxoc-3.2.
TEpPHUAJOB [TpakTnueckas padorta Ne 11. [1IKoc-1.1; 1
Bonpocsr 6e3omacHoCTH nipu I1Koc-1.2;
! OTBeTHI HA BO-
MTOJIy4YEeHUU HAHOMAaTEPHUAIIOB [IKoc-1.5;
; MIPOCHI
ITkoc-3.1;
ITkoc-3.2.
[TpakTuyeckas pabora Ne 12. [TKoc-1.1; 1
O1eHKa BIMSIHUS HAHOYACTHI] I1Koc-1.2; 3amura 1ado-
Ha JKU3HECIIOCOOHOCTh KJIETOK [TKoc-1.5; paTopHOH pa-
IIxoc-3.1; 0O0THI
ITxoc-3.2.
4, Pa3nen 3. BzaumoneiictBue HaHOMaTepua- 6
JIOB C OMOJIOTHYECKMMH CHCTEMAMU
Tema 8. B3a- | Jlexmus Ne 9. B3anmoneiictue ITIKoc-1.1; 1
UMOJICHCTBUE | HAHOMATEPUAIIOB C OMOJIOTH- I1Koc-1.2;
HAaHOMATEPHU- | YECKUMHU CHCTEMaMH ITIKoc-1.5;
aJIoB ¢ Ouo- ITkoc-3.1;
JIOTHYECKUMHU ITkoc-3.2.
CUCTEMaMH [TpakTuyeckas pabora Ne 13. [TKoc-1.1; 1
BzanmoaeiictBre HaHoOMaTe- ITKoc-1.2;
! OTBeTHI Ha BO-
pHAJIOB C OMOIOTUYECKUMU [1Koc-1.5;
] MIPOCHI
CHUCTEMaMU IIxoc-3.1;
ITxoc-3.2.
[TpakTnueckas padorta Nel4. [MKoc-1.1; 1
! 3amura 1ado-
OrneHKa BIUSHUS HAHOYACTHI] I1Koc-1.2; N
! paTopHoIii pa-
Ha POCT, Pa3BUTHE U OMOXUMH- IIKoc-1.5; 6OTEL
YeCKHEe MOKa3aTelu MPOPOCT- IIxoc-3.1;
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®opmupyembie Kou-Bo
No Ha3zBanue Ne u Ha3BaHHe JeKuuUii/ AL L Bun qﬂ?f{ﬁfl
I /;l pazgena, Te- | JaGopaTOPHBIX/ npaKanefKnx/ KOHTPOJIBHOIO | pnapery-
MBI CEMHUHAPCKHUX 3aHATHHA MeponpusiTus veckasi
moAro-
TOBKa
KOB C€JIbCKOXO03SIHCTBEHHBIX IIxoc-3.2.
pacTeHuit
Tema 9. Jlexmus Ne 10. Tlpumenenue I[1IKoc-1.1; 1
[IpumeHeHne | HaHOMATEPHAJIOB K OMOJIOTH- [1Koc-1.2;
HaHOMAaTEPH- | YECKUM CHUCTEMaM I[1IKoc-1.5;
aJIoB K OHo- IIxoc-3.1;
JIOTHYECKHM IIxoc-3.2.
CUCTEMaM [TpakTuyeckas padora Ne 15. [1IKoc-1.1; 2
[IpumMeHneHre HaHOMAaTEePHAIOB [TKoc-1.2;
K OMOJIOTMYECKHM CUCTEMAaM I1Koc-1.5; OTBeThI Ha BO-
IIkoc-3.1; TpOChHL
IIxoc-3.2.

5. Pa3nen 4. buosioruyeckasi camocoopka 17
Tema 10. Jlexmms Ne 11. CamocOopka I1Koc-1.1; 1
Camocbopka | JHK [TKoc-1.2;

JAHK I[1IKoc-1.5;
IIxoc-3.1;
ITxoc-3.2.
[TpakTuyeckas padora Ne 16. [IKoc-1.1; 2
Camoc6opka JIHK I[1IKoc-1.2;
IKoc-1.5: OTBeTHI HA BO-
IIkoc-3.1; TpochL
ITxoc-3.2.
Tema 11. Jlextus Ne 12. Camocbopka I1Koc-1.1; 2
CamocOopka | OETKOB U MENTH]IOB [MKoc-1.2;
OEJIKOB U [1Koc-1.5;
IIENITAIO0B ITkoc-3.1;
ITxoc-3.2.
[TpakTnueckas padota Ne 17. [IKoc-1.1; 2
Camocbopka O6eIKOB U MeNnTH- I1Koc-1.2;
0B IKoc-1.5; OTBeTHI HA BO-
ITkoc-3.1; Tpocet
ITxoc-3.2.
Tema 12. Jlextus Ne 13. Camocbopka I1Koc-1.1; 2
CamocOopka | CTPYKTYp MOBEPXHOCTHOTO [MKoc-1.2;
CTPYKTYp MO- | CJIOS [TKoc-1.5;
BEPXHOCTHO- ITkoc-3.1;
Io CI0s IIxoc-3.2.
[TpakTdeckas padora Ne 18. [MKoc-1.1; 2
CamocOopka CTpyKTyp To- HKoc-1.2: OTBETH Ha BO-
BEPXHOCTHOT'O CIIOSI [1Koc-1.5;
ITkoc-3.1; Tpocet
ITxoc-3.2.
Tema 13. Jlexmms Ne 14. CamocOopxka ITIKoc-1.1; 1
Camocbopka | pochonunuaHbsix MeMOpaH [TKoc-1.2;
dbochonm- [TKoc-1.5;
[TUIHBIX ITkoc-3.1;
MeMOpaH ITxoc-3.2.
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®opmupyembie Koxa-Bo
No Haspanue Ne u HasBanue Jekuuii/ KOMIETECHIINH Bug Yacos/
I /;l pa3iaena, Te- | Ja00paTOPHBIX/ MPAKTHYECKUX/ KOHTPOJILHOI0 Hf:(:z_
MBI CEMMHAPCKHUX 3aHATHI MeponpusiTus Heckas
moAro-
TOBKa
[TpaxTrueckas padota Ne 19. [TKoc-1.1; 1
Camocbopka GhochoaumuIHbIX HKoc-l.ZE OTBETLL HA BO-
MeMOpaH I[1IKoc-1.5;
[Tkoc-3.1; MPOCHT
ITxoc-3.2.
I1IKoc-1.1; 1
[TpaxTrueckas padota Ne 20. I1IKoc-1.2; 3amuTsel j1a60-
ITonmy4yenue TMIOCOM U UX Xa- [1IKoc-1.5; paTopHOH pa-
paKkTepucCTHKa ITkoc-3.1; 00TBI
ITkoc-3.2.
Tema 14. Jlexmms Ne 15. CamocOopka I1Koc-1.1; 1
CamocOopka | BUPYCOB [TKoc-1.2;
BHUPYCOB I[1IKoc-1.5;
IIxoc-3.1;
ITxoc-3.2.
[TpakTuyeckas padora Ne 21. [IKoc-1.1; 2
Camocbopka BUPYCOB [TKoc-1.2;
IKoc-1.5; OTBeTH HA BO-
ITkoc-3.1; HPOCH!
ITkoc-3.2.

6. Pa3nes 5. BuoHaHopo0OTHI 6
Tema 15. Jlexus Ne 16. buonanomose- [TKoc-1.1; 1
broHaHOMON | KyJIApHBIE MalIVHBI [MKoc-1.2;

EKyJISIpHBIC [TKoc-1.5;
MaIITuHbI [Tkoc-3.1;
ITkoc-3.2.
[TpakTyeckas padora Ne 22. [1IKoc-1.1; 2
bronanoMoneKysspHbIE Ma- [TKoc-1.2;
: OTtBeThI Ha BO-
IITUHBI [TKoc-1.5;
[Tkoc-3.1; MPOCH!
ITkoc-3.2.
Tema 16. In- | Jlekus Ne 17. JIu3aiin 1 KOH- [TKoc-1.1; 1
3aifH U KOH- | TpOJib OMOHAHOPOOOTU3UPO- [MKoc-1.2;
TPOJb OUO- BAHHBIX CUCTEM [TKoc-1.5;
HaHOPOOOTH- ITkoc-3.1;
3UPOBAHHBIX ITkoc-3.2.
CUCTEM [TpakTdeckas padora Ne 23. [MKoc-1.1; 2
Ju3aiin 1 KOHTPOJIh OMOHAHO- I1Koc-1.2;
! OTtBeThI Ha BO-
POOOTU3MPOBAHHBIX CHCTEM [1Koc-1.5;
[Tkoc-3.1; MPOCH!
ITkoc-3.2.

7. Pa3nes 6. AHaInTHYECKHE METOABI, IPUMe- 12
HsieMble B OMOHAHOTEXHOJIOTHH
Tema 17. Jlexmusa Ne 18. Mcnonp3oBanne I1Koc-1.1; 1
Hcnonp3oBaH | OMOMOJIEKYJ B KAUECTBE CEH- I1Koc-1.2;
ue COpOB [TKoc-1.5;

OMOMOJIEKYIT ITkoc-3.1;
B KaUeCTBE ITkoc-3.2.
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®opmupyembie Koa-Bo
Ne Haspanue Ne u HasBanue Jekuuii/ KOMIETECHIINH Bug qﬂ?f{ﬁfl
I /;l pazgena, Te- | JJaOOPATOPHBIX/ MPAKTHYECKHX/ KOHTPOJIBHOIO | pnapery-
MBI CeMHMHAPCKUX 3aHATHI MeponpuATHSA vecKast
moAro-
TOBKa
CEHCOPOB [TpakTrueckas padota Ne 24, [TKoc-1.1; 2
Hcnonp3oBaHnue OMOMOJIEKYII B [TKoc-1.2;
: OTBeThI Ha BO-
KauecTBE CEHCOPOB I[1IKoc-1.5;
[Tkoc-3.1; MPOCHT
ITxoc-3.2.
Tema 18. Jlexmmst Ne 19. PentreHoBckas I1IKoc-1.1; 1
PentrenoBck | kpuctamiorpadus u AMP B [TKoc-1.2;
ast aHaym3e OMOHAHOCTPYKTYP [MKoc-1.5;
KPUCTAJLIOTP ITkoc-3.1;
a¢pus u AMP ITkoc-3.2.
B aHaJu3e [TpakTuueckas padota Ne 25. [MKoc-1.1; 2
OMOHAHOCTPY | PeHTreHOBCKast KPUCTAILIO- [TKoc-1.2;
! OTBeThI Ha BO-
KTYp rpadus u AMP B ananmze [TKoc-1.5; DOCHL
OMOHAHOCTPYKTYP [Tkoc-3.1; p
ITxoc-3.2.
Tema 19. Jlexmusa Ne 20. MeToansl MUK- I1IKoc-1.1; 1
MeTto b1 POCKOIIHUY B aHAJIM3€ HAHOMa- [TKoc-1.2;
MHUKDPOCKOIIA | TEPHAIIOB [1IKoc-1.5;
U B aHAJIN3E IIkoc-3.1;
HaHoMaTepua ITkoc-3.2.
JIOB [TpakTuyeckas padora Ne 26. [IKoc-1.1; 2
MeTo/1bl MUKPOCKOIIMHU B aHa- ITKoc-1.2;
! OTBeThI Ha BO-
JM3€ HAHOMAaTepHUaJoB [1Koc-1.5;
[Tkoc-3.1; MPOCHT
ITkoc-3.2.
Jlexuus Ne 21. JIpyrue mmpo- [TKoc-1.1; 1
KO TPUMEHNUMBIE METO/IBI AHA- [TKoc-1.2;
nu3a OMOHAHOMATEepPHAallOB [1Koc-1.5;
IIxoc-3.1;
Tewma 20. ITkoc-3.2.
Hpyrue mu- | [Ipaktuueckas pabora Ne 27. [1IKoc-1.1; 1
poko mpume- | JIpyrue mmpoko npuMeHUMbIe HKoc-l.Zi OTECTLL Ha Bo-
HUMBIE METO- | METOJBI aHajln3a OMOHAHOMA- I1IKoc-1.5;
] MIPOCHI
Bl aHAJIN3a TEepUasoB ITkoc-3.1;
OmoHaHOMa- ITkoc-3.2.
epraros [TpakTudeckas padora Ne 28. HKOC_l'li 1
T1Koc-1.2; 3amura 1ado-
Omnpenenenue nyukKa rnia3MoH- ! .
[TKoc-1.5; paTopHO pa-
HOT'O pe30HaHCa HAHOYACTHI] ;
cepebpa ITkoc-3.1; 00TBI
ITkoc-3.2.
8. Pa3gesn 7. BUOHAHOTEXHOJIOTUM B HAYKE H 21
NMPOMBIILIEHHOCTH
Tema 21. Jlexmusa Ne 22. BuoHaHOTEXHO- I1Koc-1.1; 1
bronaHoTeXH | TOTMU B MEIUIIMHE [TKoc-1.2;
OJIOTHH B I1Koc-1.5;
MEIUIINHE ITxoc-3.1;
ITkoc-3.2.
[pakTuueckas padora Ne 29. I1Koc-1.1; OTBETHI Ha BO- 2

19




®opmupyembie Kou-Bo
No Ha3zBanue Ne u Ha3BaHHe JeKuuUii/ AL L Bun qﬂ?f{ﬁfl
I /;l pazgena, Te- | JaGopaTOPHBIX/ npaKanefKnx/ KOHTPOJIBHOIO | pnapery-
MBI CEMHUHAPCKHUX 3aHATHHA MeponpusiTus veckasi
moAro-
TOBKa
buonanorexHonoruu B Meu- I[1IKoc-1.2; MPOCHI
[UHE I1Koc-1.5;
IIxoc-3.1;
IIxoc-3.2.
Tema 22. Jlexmus Ne 23. buonaHorexHo- I1IKoc-1.1; 1
BuonanotexH | goruu B hapMarieBTHKe [TKoc-1.2;
OJIOTHH B I[1IKoc-1.5;
dapmareBTUK [Tkoc-3.1;
e IIxoc-3.2.
[Tpaktuyeckas padora Ne 30. [1IKoc-1.1; 2
buonanorexHomoruu B dap- [TKoc-1.2;
MAIIEBTHKE ITKoc-1.5; OTBeThI Ha BO-
IIkoc-3.1; TpOChL
IIxoc-3.2.
Tema 23. Jlexuus Ne 24. BuoHaHOTEXHO- I[1IKoc-1.1; 1
bronaHoTexH | JOTMH B CETBCKOM XO3SIHCTBE ITKoc-1.2;
OJIOTHH B I[1IKoc-1.5;
CENBLCKOM IIxoc-3.1;
XO035IUCTBE ITxoc-3.2.
[TpakTuueckas padota Ne 31. [MKoc-1.1; 2
brnonanoTeXHOJIOTHHN B CEIIb- ITKoc-1.2;
CKOM XO3SICTBE ITKoc-1.5; OTBeThI Ha BO-
ITkoc-3.1; Tpocet
ITxoc-3.2.
Tema 24. JIeximst Ne 25. buonanorexHo- I1IKoc-1.1; 1
buonanorex- | J10ruu B MPOM3BOACTBE MPO- ITKoc-1.2;
HOJIOTUU B JIYKTOB MUTaHUS U KOCMETHYE- I1IKoc-1.5;
MIPOU3BOI- CKHX CPEJICTB ITkoc-3.1;
CTBE MPOJIYK- ITkoc-3.2.
ToB nutanus | [Ipaktuueckas padora Ne 32. [TKoc-1.1; 2
Y KOCMETH- BHOHAaHOTEXHOJIOTHH B POU3- [MKoc-1.2;
! OTBeTHI HA BO-
YSCKHUX BOJICTBE MTPOYKTOB MUTAHUS U I1Koc-1.5;
CpelCTB KOCMETHYECKHX CPEJICTB ITxoc-3.1; MPOCHI
ITxoc-3.2.
Tema 25. Jlexms Ne 26 brnonanorexHo- I1Koc-1.1; 1
broHaHOTEXH | TOTMU B HAYYHBIX HCCIEA0BA- [TKoc-1.2;
OJIOTHH B HUSIX I1Koc-1.5;
Hay4HbIX ITkoc-3.1;
HUCCIIEIOBAHN IIxoc-3.2.
X [TpakTuyeckas pabora Ne 33. [TKoc-1.1; 2
bHOHaHOTEXHOJIOTHH B HAYY- [MKoc-1.2;
HBIX UCCIIEIOBAHUAX I1Koc-1.5; OTBeThI Ha BO-
IIxoc-3.1; TpOCHI
ITxoc-3.2.
Tema 26. Jlexmus Ne 27. buonaHoTexHO- I1Koc-1.1; 1
buoHaHOTEXH | JIOTH B 3alUTE OKPYKAIOIIEH [TKoc-1.2;
OJIOTH B cpenbl I1IKoc-1.5;
3aIUTe ITkoc-3.1;
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®opmupyembie Koua-Bo
Ne Ha3zBanue Ne u Ha3BaHHe JeKuuUii/ AL L Bun qﬂ?f{ﬁfl
I /;l pazgena, Te- | JaGopaTOPHBIX/ npaKanefKnx/ KOHTPOJIBHOIO | pnapery-
MbI CEMHUHAPCKHUX 3aHATHHA MeponpusiTus veckasi
Tomica
OKPY’KaIoIIIe [Txoc-3.2.
H cpefibl [Tpaktuyeckas padora Ne 34. [1IKoc-1.1; 2
BronaHoTEXHOIOTH B 3aIIUTE I[1IKoc-1.2;
o ! OTBeTH HA BO-
OKPYXAaIOIEH Cpeabl [TKoc-1.5;
IIxoc-3.1; TpOChHL
IIxoc-3.2.
Tema 27. Jlexmmst Ne 28. DTuueckue Bo- I1IKoc-1.1; 1
DTHYecKre MPOCHI IPUMEHEHUST OMO- [TKoc-1.2;
BOIIPOCHI HAHTEXHOJIOTUH 1 Oe3omac- [1IKoc-1.5;
MPUMEHEHUS | HOCTh IIkoc-3.1;
OMOHAHTEXHO IIxoc-3.2.
JIOTUH U [TpakTuueckas padota Ne 35. [MKoc-1.1; 2
0€30macHOCT | DTUYECKUE BOMPOCHI IPUMeE- [TKoc-1.2;
b HEHUs OMOHAHTEXHOJIOIUI U I1Koc-1.5; OTBeThI Ha BO-
; MIPOCHI
0e3011acHOCTD IIxoc-3.1;
IIxoc-3.2.
OYHAS ®OPMA OBYYEHUA
Tabmuma 5
Hepequb BOIIPOCOB VI CAMOCTOATECIBbHOI0 M3YUCHUA NUCIHUIIJIMHBI
Ne | HazBanmue pa3znena, | [lepeueHnb paccMaTpuBaeMbIX BONPOCOB /IJIS CAMOCTOSITEILHOTO
n/n TeMBbI H3yYeHusl

BBeneHne B HAHOTEXHOJIOTHMH H OMOHAHOTEXHOJOTHH

1. BBeneunue

[TpenpicTopus U ONpee/ieHue HAHOTEXHOJIOTHI 1 OMOHAHOTEXHO-
aorwuii (ITKoc-1.1; [TKoc-1.2; TTKoc-1.5; ITkoc-3.1; TTkoc-3.2)

Pa3zgen 1. OcHOBEBI OMOJIOrHYECKHX CHCTEM M OMOHAHOTEXHOJIOTHH

2. | Tema 1. JJHK kak ma- | YcrpotictBa Ha ocHoBe JIHK opuramu (ITKoc-1.1; TTKoc-1.2; TTKoc-
Tepuan B Owonano- | 1.5; ITkoc-3.1; TTkoc-3.2)
TEXHOJIOTUSIX

3. | Tema 3. buonoruue- | Hamuuue, pacrpocTpaHeHHe U 3arpsi3HEHUE XUMUYECKUMU JIEMEH-
CKHE cucTeMbl 3je- | TaMu B okpyxaromeit cpene (I1IKoc-1.1; I[TKoc-1.2; ITKoc-1.5; ITkoc-
MEHTOB 3.1; TIkoc-3.2)

Paspnea 2. IIpou3BoaAcTBO OHOHAHOMATEPHAIOB

4. |Tema 6. Cunre3 | CuHTE3 HAHOMATEPUAIOB C UCIIOJIb30BaHUEM OaKkTepuid
HaHOMaTepHaJIOB ¢ | CuHre3 HaHOMaTepHasloB ¢ ucnonb3zoBanueM rpubos (I1Koc-1.1;

HUCIIOJIB30BaAHHUEM KH-
BbIX OPraHU3MOB

ITKoc-1.2; [TKoc-1.5; ITkoc-3.1; ITkoc-3.2)

Paznen 3. BzaumoaeiicTBe HAHOMATEPUAJIOB € OMOJIOTHYECKUMU CHCTEMaMH

5. | Tema 8.
BzaumoneiictBue
HAaHOMAaTEPHAJIOB C
OHOJIOTMYECKUMHU

CUCTCMaMH

CesaspiBanne 6enkoB (ITKoc-1.1; ITKoc-1.2; [TKoc-1.5; ITkoc-3.1;
[Mkoc-3.2)

Pa3nea 4 «buosnornyeckas camocoopKay

6. | Tema 10. CamocGopka

JHK

®denomen ouonormueckoit camocobopku (I1Koc-1.1; I[MKoc-1.2;
ITKoc-1.5; TTkoc-3.1; ITkoc-3.2)
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Ne | Haspanue paznena, | Ilepedennb paccMaTpuBaeMbIX BOIPOCOB ISl CAMOCTOSITEIHLHOTO
n/n TeMBI U3y4YeHUs
7. | Tema 12. CamocOopka | BosHukHOBEeHME 1 TTOTOXKeHHE TTOBepXHOCTHBIX cioeB ([1Koc-1.1;
CTPYKTYp nosepx- | [TKoc-1.2; [TKoc-1.5; ITkoc-3.1; T1koc-3.2)
HOCTHOTO CJIOSI
8. | Tema 14. Camoc6opka | Ceimyune matepuansl Ha ocHoBe BupycoB (I1Koc-1.1; ITKoc-1.2;

BHUPYCOB

ITKoc-1.5; TTkoc-3.1; ITkoc-3.2)

Pa3nes 5. buonanopo06oTbI

9.

Tema 15.
buonanoMonexyIsipH
bI€ MAalIMHBI

Monexynsapubie mammabl Ha ocHoBe JJHK (ITKoc-1.1; ITKoc-1.2;
[TKoc-1.5; IIkoc-3.1; ITkoc-3.2)

Pasznen 6. AHAIUTHYECKHE METOAbI, IPUMEHACMBIC B OMOHAHOTEXHOJOTHH

10. | Tema 17. Knaccugukanus u pons 6monanocerncopos (I1Koc-1.1; ITKoc-1.2;
Hcnonp3oBanue [TKoc-1.5; TIkoc-3.1; ITkoc-3.2)
OMOMOJIEKYI B
Ka4eCTBE CEHCOPOB

11. | Tema 19. Meroas! | Dnexrponnas mukpockonus (I1Koc-1.1; I[1Koc-1.2; ITKoc-1.5;

MHUKPOCKOIIMKM B aHa-
JIN3€ HAHOMATCPHUaJIOB

ITkoc-3.1; TIkoc-3.2)

IlpumeHeHMe AKTUBHBIX U HHTCPAKTHUBHBLIX 06p33OBaTeJ'II>HI>IX TEXHOJIOT UM

5. O0pa3oBaTe/jibHbIE TEXHOJIOTHH

Tabmauia 6

HaumenoBaHue HCII0Jb3YyEMBIX

Jrj;-)n Tema u ¢popma 3ansTus AKTUBHBIX H I/IHTepaKTHBHblxuoﬁpaSO-
BaTeJbHBIX TEXHOJIOT Wil
1. | Tema 1. JHK kak matepuan B 6uo- | [I3 | Pa30op KOHKpeTHBIX cuTyaluii, yueOHas
HAHOTEXHOJIOTHSIX JIMCKYCCHSI B XOJIe TPOCMOTpa 00yJaro-
IIMX BUJICOMAaTEpUAIOB
2. | Tema 3. buonoruueckue cuctemsl | [13 | Pa300p KOHKPETHBIX CUTYyaIlHid, yaeOHasI
3JIEMEHTOB JMCKYCCHSI B XOJI€ TPOCMOTpa o0yyaro-
[IMX BHJICOMAaTEPUAIOB
3. | Tema 4. Unpopmannonnsie notoku | [13 | Pa36op KOHKpETHBIX cUTyalui, yueOHas
B OMOJIOTHYECKUX CHCTEMAxX JIMICKYCCHSI B XOJIe POCMOTpa 00yJaro-
IIMX BUJICOMAaTEpUAIIOB
4. | Tema 7. Bonpockl 6€30macHOCTH I13 | Pa30op KOHKPETHBIX CUTYalUii, yaeOHas
IIPU NOJYYEHUH HAaHOMATepHUajoB JMCKYCCHSI B XOJI€ TPOCMOTpa o0yyaro-
[IMX BHJICOMAaTEPUAIOB
5. | Tema 8. B3aumoneiictBue Hanoma- | [I3 | Pa30op KOHKpETHBIX CUTyalli, yueOHas
TEpHUAIOB C OMOJOTHUECKUMH CH- JIMICKYCCHSI B XOJI€ TIPOCMOTpa 00yJaro-
cTeMaMH IIMX BHJIEOMAaTEPUAIOB
6. | Tema 9. Ilpumenenne Hanomatepu- | [13 | Pa30op KOHKPETHBIX CUTYaIlHi, yueOHas
aJIOB K OMOJIOTHYECKUM CHCTEMaM JMCKYCCHSI B XOJIe TPOCMOTpa o0yyaro-
IIMX BUJICOMAaTEPUAIOB
7. | Tema 10. Camoc6opka JTHK I13 | Pa30op KOHKpPETHBIX CUTyallui, yueOHast
JTUCKYCCHS B XOJI€ IPOCMOTpa 00ydaro-
IIMX BHJICOMAaTEPUAIOB
8. | Tema 11. CamocOopka 6eKOB U1 I13 | Pa30op KOHKpPETHBIX CUTyallui, yueOHast
MIETITH]IOB JIMICKYCCHSI B XOJI€ TIPOCMOTpa 00yJaro-
IIMX BHJIEOMAaTEPUAIOB
9. | Tema 12. CamocOopka CTpYKTYp I13 | Pa36op KOHKPETHBIX CUTYyallUid, yaeOHas

ITOBCPXHOCTHOT'O CJIOA

JMCKYCCHSI B X0JI€ IPOCMOTpa 00y4aro-
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e HaumeHnoBaHMe HCIO/Ib3YyeMbIX
/i Tema u ¢opma 3aHsTHS AKTHBHBIX H I/IHTepaKTHBHbIXuoﬁpa30-
BaTeJbHBIX TeXHOJIOTHil
IIMX BUJEOMATEPHAIIOB
10. | Tema 14. CamocOopka BUPYCOB I13 | Pa30op KOHKPETHBIX CUTYyallUid, yaeOHas
JMCKYCCHUS B XOJI€ POCMOTpa 00ydaro-
HIMX BUJEOMATEpUajIOB
11. | Tema 15. buonanomonekynspusie | [13 | Pa30op KOHKPETHBIX CUTYyallui, yaeOHast
MaIIHHbI JUCKYCCHS B X0JIe IPOCMOTpa 00y4aro-
IIMX BUJEOMATEPHAIIOB
12. | Tema 16. JIu3aiin u koHTpodb 6mo- | [13 | Pa306op KOHKpETHBIX CUTYyalui, yaeOHas
HAaHOPOOOTU3UPOBAHHBIX CHCTEM JMCKYCCHUS B XOJI€ POCMOTpa 00yyaro-
HIMX BUJEOMAaTEpUajIOB
13. | Tema 18. PentrenoBckas kpuctan- | [I3 | Pa30op KOHKpETHBIX CUTyaluii, yueOHas
norpadus u IMP B ananuze 6uo- JTUCKYCCHS B X0JIe IPOCMOTpa 00y4aro-
HAaHOCTPYKTYP IIMX BHJICOMATEPUAIOB
14. | Tema 21. BUOHAHOTEXHOJIOTHH B [13 | Pa30op KOHKPETHBIX CUTYyallUi, yaeOHast
MEIUIIHE JTUCKYCCHS B X0JIe IPOCMOTpa 00y4aro-
IIMX BUICOMATEPUAJIOB
15. | OTtuueckue Bonpockl mpuMmenenus | [13 | Pa30op KOHKpETHBIX cUTyalui, yueOHas
OMOHAHTEXHOJIOTHIA U Oe3ormac- JUCKYCCHUSA B XOJI€ POCMOTpa 00ydaro-
HOCTb IIMX BUJEOMATEpUajIoB

6. Tekylmumnii KOHTPOJIb YCIIEBA€MOCTH U NMPOMEKYTOUYHAS ATTECTAIUSA 10
UTOraM OCBOCHUS IMCUUIIMHBI

6.1. TunoBbIe KOHTPOJIbHBIE 3aJaHUA UJIM HHbIE MATEPHAJIbI, HE00OX0IMMbIEe
JJIS1 OIleHKM 3HAHM, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

Bonpochl 1 3aJaHUs K BBEIE€HHIO
1. Kakue 1Be HAaHOpa3MEpHBIE YIIIEPOAHbIE CTPYKTYPhI ObLIIM OOHAPYKEHBI B HaYaJe
3Pbl HAHOTEXHOJIOTU?
2. B yem HEe0cTaTOK aTOMHO-CHIIOBOTO MUKpOocKona (ACM)?
3. OTMeThTE BEpHbIE YTBEPKIACHUS:
(a) UnmxeHepHble MaTepualbl B HAaHOMAcIITabe MOTYT UMETh KaK MPEeUMYIIEeCcTBa, TaK
Y HEJIOCTATKH.
(0) Crietduyeckoe CBSI3bIBAHUE AHTUTEI M AHTUTEHOB SIBIIACTCS PUMEPOM MaKpPO-
MacIITaOHOTO MOBEACHMUS, I/I€ KIIFOUEBYIO POJIb UTPaeT Mex(a3Hasi OpUeHTALIUS.
(B) BHOTEXHOJIOTHIO MOYKHO OTIPENIEITUTh KakK «VICIoIb30BaHKUE KHUBBIX U HEIKUBBIX
OpPTraHMU3MOB, KJIETOK MJTU KJICTOYHBIX KOMITOHEHTOB JJIsI TPOU3BOJICTBA COCTUHEHHM
WJIM TOYHOTO T€HETHUYECKOTO yIyUIICHHsI )KUBBIX U HEXKMBBIX CYIIECTB Ha OJaro ue-
JIOBEKay.
(r) TepmuH «OMOHAHOTEXHOJIOTHUS) 3/1€Ch OMMCHIBAETCS KaK HAHOTEXHOJIOTHS, KOTO-
past BIOXHOBIISIETCS] M YIIPABIIACTCS OMOJIOTHUYECKUMH CUCTEMaMHU, B OTIIMYHE OT
HAaHOOMOTEXHOJIOTUH, KOTOPAast NCIOJIb3YET HAHOTEXHOJIOTHUECKAE HHCTPYMEHTHI U
NPUHLIUIIBI JIJIs1 U3yYEHUs! OMOJIOTMYECKOT0 MUpA.
4. 3anoJIHATE IPOITYCKH HUXKE:
(a) Baxxneiiiieii Bexoil B ICTOPUY HAHOTEXHOJIOTHI CTAJIO N300peTeHne ,
npuHaaexamux K cemeiictsy C3M, B 1980-x ronax.
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(6) 3onna ACM kosebeTcs Ha pe30HAHCHOM YacTOTe U 3aJJaHHON aMILIUTY-

e, ToKa IPOXOMT IO MOBEPXHOCTH 00pasna. Itot Tun ACM mno3Bossier
PEKOHCTPYHPOBATh Tonorpaduaeckoe n300pakeHue.
(B) CymrHoctu Bionano MoryT ObITh (YHKIIMOHATHU3UPOBAHBI JU1s obJierde-

HHUA JTUArHOCTUYCCKOI'O U TCPAIICBTHYCCKOTO ITPUMCHCHU .

Bomnpocs! u 3axanus k pasaeny 1. «OcHOBBI 0M0JI0THYECKHUX CUCTEM U OMOHAHO-
TEXHOJIOTHiD)

1. HazoBuTE 4eThIpe THUMA a30TUCTHIX OCHOBaHUM, BXOASIIMX B cTpykTypy JHK?

2. KakoBa OCHOBHas pOJIb HYKJIEHHOBBIX KHCJIOT B Onosiornueckoit cucreme? OT-

METbTE BEPHBIE YTBEPKICHHUS

(a) XpaHeHue u nepeaada reHeTHIeckor nHpopMaIuu

(6) MonekynsipHOE pacro3HaBaHHE

(B) Perymsius sKkCpeccuy T€HOB U KaTaJln3

(r) Huyero u3 nepe4ncieHHoro

3. B ueM paznuunie a30TUCTBIX OCHOBAHUMN MO CTPOCHUIO?

4. Yto takoe meton JIHK-opuramu? HazoBure msate atanoB merona JIHK-opuramu?

5. KakoBo ormpezenenue TpaHCKPUTIITAN?

(a) [Ipouecc, npu koTopom nBoiinas nens JJHK nepenocut nundopmariuio k HOBoM

moznekyse marpuunoit PHK (MPHK).

(6) [TepBplif miar B mporecce IKCIPEecCuu reHOB

(B) Tpanckpumms ocymiecTsisieTcs oy aeicTeueM hepmenta, PHK-momumepassr n

BCIIOMOTATEJIbHBIX OCJIKOB.

(r) Bcé u3 BhIlIETIEPEUNCIEHHOTO

6. B ueM ocHOBHOE OTJIMUME TIpoIIecca TPAHCKPHUIIIIAN U TPAHCIISIINH ?

Bomnpocs! u 3axanus k pasaeny 2. «[Ipou3BoacTBO 0MOHAHOMATEPHAIOB
1. Kakue BuabI peareHTOB MOXKHO MCIIOJIB30BaTh i1 OnocuHTe3a HY?
2.1ToueMy pacTUTENIbHBIE SKCTPAKTHI UCIIOIB3YIOTCS B cuHTe3e HU?
(a) OHHu comeprKaT BOCCTAHOBUTENH U CTAOMIIM3ATOPHI /I ONOCUHTE3A.
(6) OHm coneprkaT pa3IUyHbIC BEIIECTBA, BKIIIOYas (DEHOJIBbHYIO KUCIIOTY, aJKaJIOH-
JIbI, CaltOMBbI, CTEPOUJIBI M TEPIICHOU B B KAU€CTBE BOCCTAHOBUTENEH ISt OMOCHHTE-
3a.
(B) O6yanar0T aHTUMUKPOOHOMN aKTUBHOCTBIO.
(r) U a, u 6 BepHBL.
3. Kakue yTBepxaeHus, kacatomuecs: cuate3a HY Ha 0CHOBE MUKPOOPTraHU3MOB, SIB-
JISIFOTCSI BEPHBIMU ?
(a) Cpeau MUKpOOPTaHU3MOB JIJI1 OMOCHHTE3a B OCHOBHOM HMCIOJIB3YIOTCSI OaKTEepHH,
IpUOBI, TPOKKHU.
(6) buonoruyeckue u hepMEHTATUBHBIC PEAKITUN UTPAIOT BAXKHYIO POJIb B CO3/IaHUH
HY.
(B)Oxcuaa3a MUKpOOpraHU3Ma IpeBpalacT HOH MeTalljla B MEHEEe TOKCHYHBIE COJTH
METaJUIOB WU HYJIbBAJICHTHBIE METAILIIBI.
(r) HAI®H sBnsieTcst Hanbosiee MomyasipHOM peayKTa30i OKUCIUTEILHO-
BOCCTAHOBUTEIBHOMN peakiiii B OMOCUHTESE.
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4. B uem npeumyiectBa cuHTe3a HY Ha ocHOBe mojucaxapui0B 10 CPAaBHEHHUIO C
JIPYTUMU KJlaccaMu OMOTMOJIMMEPOB?

5.Kakue u3 yTBepkKIeHU SIBISIOTCS BEPHBIMU?

(a) Tonpko rugporenaza Hyd-1 orBeuaer 3a Boccranoienue Hanovactuil Pd(Il) mo
Pd(0) ¢ ucnonp3oBanneM reHHo-uHKeHepHOH E. coli.

(6)Cunretnueckne HY u3 pacTUTENBHBIX SKCTPAKTOB IKOJIOTHUECKU Oe30macHbl, 3¢
(bexTuBHBI B 00pb0e C OKUCTUTENBHBIM cTpeccoM, noBpexaenuem JJHK u cBs3an-
HBIMH C aroINTO30M U3MEHEHUSIMH, BhI3BaHHBIMA HY B KJI€TOYHBIX JTUHUSX.

(B) buocunrernueckne HY nose3Hs! 11 OMOMETUIIMHCKHX M (PapMaKOJIOTHUSCKUX
IIPUMEHEHUM.

(r) dekcTpan npencTaBisieT cOOOU Moaucaxapui, COCTOSAIIMN U3 TIeNel pa3InuHon
JUTHHBI, B KOTOPBIX MHOTHE MOJICKYJIbI TJTFOKO3bI CBS3BIBAIOTCS JIPYT C APYTOM II0-
cpencTBoM 0-1,6-TTUKO3UAHBIX U 0-1,4-CBs3eH, MPOUCXOIAIITNX U3 TIPSIMBIX U pa3-
BETBJICHHBIX IIETICH.

(1) Mexanusm cunaTe3a HU Ha ocHOBE OakTepuii MOXKET BKIIIOYAaTh CUCTEMY OTTOKA,
U3MEHEHUE OKUCIUTETbHO-BOCCTAHOBUTEIILHOTO MOTEHIMAIA HOHOB METAJJIOB Ha
MEHEee TOKCUYHBIE COJIM METAJIJIOB WJIA HYJIbBAJICHTHBIC METAJUIbI, BHEKJIETOUHYIO
KOMOHWHAIIMIO ¥ CHUYKEHUE MTPOHUIIAEMOCTH MeMOpaH.

Bonpocs! 1 3axaHus Kk pa3aeny 3. «B3auMoaeiicTBue HAHOMATEPUAJIOB ¢ 0H0J10-
THYeCKUMH CHCTEMAMID)

1. KakoB pa3zmep HaHOMAaTEPHAJIOB, KOTOPBbIE MOTYT OBITh MOIJIOUIEHBI KIETKAMU:
(a) <10 HM.
(6) 1050 um.
(8) 50-200 HM™.
(r) 200 HM.
2. bBuomapkepbl MOTYT OBITh:
(a) MyTaHTHBIE TEHBI.
(6) IHK u PHK.
(B) benkwu.
(r) JIunupl.
(m) Bcé BhimenepevnciieHHOE.
3. 3anosHUTE TPOOEITBI HUXKE:!
«7KecTkuil KOpOHHBIN pa3psia» — 3TO CBsI3bIBaHHE OEJIKOB, a «MSTKUH KO-
POHHBIN pa3psI» — 3TO CBSA3bIBAaHUE OEJIKOB.
4. Yto Takoe nepCcoHaIu3UpOBaHHAs MEeIUIIMHA?
5. KakoBbl Tpu THIIA B3aMMOJIEHCTBUS MEXK/ly HAHOMATEepUalaMu U MOJIEKYJIaMH B
JKUBBIX CUCTEMax?
6. OnuiuTe ABa KOMMEPUYECKUX MPOAYKTA, B KOTOPBIX s (DYHKIIMOHATU3AIUH T10-
BEPXHOCTH uctoiab3oBaics 1191
7. HanomaTepuaibl MOTYT B3aMMO/ICIICTBOBATh C MUIIEHBIO Yepe3 TOBEPXHOCTHBIM
muradz. CyniecTByeT J1Ba TUIIA MUILIEHEN: BE3AECYINE MULIEHU (CYLIECTBYIOT BO
BCEX TKaHSX) M KJIETOYHO-CIICIU(PUICCKNE MUIIIEHU (CYIIECTBYIOT TOJIBKO B IMOpa-
YKEHHBIX TKaHsX). [I[puBeauTe mpuMepsl BE31€CYIIMX MUILLIEHEW U KIE€TOYHO-
cnenupUIecKuX MUIICHEH.
8. KakoBbl myTu snouuTo3a 11 nepenoca HY B kietku?
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9. [IpuBenuTe nmpuMep MPUMEHAEMON TEXHOJIOTUH, OCHOBAaHHOW Ha B3aUMOICHCTBUU
MEK]ly HaHOMaTepuajJaMyd U MOJIEKYJIAaMH B )KUBBIX CUCTEMAX.

10. B ueMm pasnuia mexay tepaHoctukoit HU, rapreTHoi Tepanueit 1 KOMOMHUPO-
BAHHOM JIEKAPCTBEHHOM Tepanuen?

Bonpocel u 3axanus k pazaeny 4. «buosioruyeckasi camoco0pKay
1. B yem pa3Huna Mexay npsiMoil COOPKOl M TEXHUKOW CaMOCTOSITEIbBHOM COOpKH?
2. B3anmoeicTBIS MOJIEKYISIPHBIX CYObETUHUI] HA OCHOBE CAaMOCOOPKH B apXUTEK-
Type BKIIOYAIOT:
(a) DneKkTpocTaTHUECKOE B3auMOJEeCTBIE, cHilbl Ban-nep-Baansca, ruapoduiibHo-
ruipoQoOHbIC B3aMMOJICHCTBHS, XUMHUYECKUE CBSI3U.
(6) DnekTpocTaTHYECKOE B3aUMOCHCTBUE, BOJIOPOIHBIC CBSI3H, CUJIBI BaH-1ep-
Baanbca, 6-CBsI3b.
(8)Bomopoansie cBsi3u, cuia Ban-nep-Baanbca, ruapoduinbHO-rHIpodOOHBIC B3au-
MOJeHCTBUSA, T-3(PhEKTHI.
(r) DNEeKTpOCTaTUYECKOE B3aUMO/ICHCTBUE, KOBAJICHTHBIE CBSI3U, BOJOPOAHbBIE CBA3H,
cwibl Ban-gep-Baasnbca.
3.®opmupoBanue TpexmepHbIX (3D) cTpykTyp nenTuaoB u OEIKOB KOHTPOJIUPYETCS
3a CYET:
(a) ITocnenoBaTenbHOCTHIO MENITH/IA
(6) 3nauenuem pH u KOHIIEHTpaALIUU
(B) Bpemenem u Temreparypoit
(r) Bce BapruaHTBI OTBETOB BEPHBI
4. Kak MonexyJibl (ocoIUIUI0B OPraHU3YIOTCS U CaMOCOOMPAIOTCS B 3aMKHYTYIO
CTPYKTYpPY B BOJHOM pacTBope?
5.Kakue yrBepkeHus, kacatrouecs: Bupyca tabauHoit mozanku (BTM), BepHbI?
(a) BTM co6oii Bupyc ¢ oguorenoueyHoit PHK ¢ orpuniatebHbIM CMBICTIOM.
(6) Bupycnas yactunia BTM conepxut ~2130 UIeHTHYHBIX OCIKOBBIX CYOBEIUHUII.
(8) BTM He cTabuiieH Npu U3MEHEHUH TEMIIEPaTyPhl
(r) Ha BTM Bawusitot 3nauenus: pH 2-10.

Bonpocsl u 3a1anus k pasaeny 5. «BHOHAHOPOOOTHI»
1. Yto Takoe HAHOPOOOTHI U OMOHAHOPOOOTHI?
2. [Tepeunciyre HEKOTOPHIE TTOIXOIBI B 00J1aCTH OMOHAHOPOOOTOB.
3. Kakue cyiiecTBytoT TUIIBI OMOMOJIEKYJISIPHBIX IBUTATEICH?
4. Onuiurre ABa OMOMUMETHYECKUX MPUHIINIA, CBSI3aHHBIX ¢ OMOHAHOPOOOTaMHU.
5. KakoBsl ycriexu B pazpaboTke OM0-HaHOPOOOTU3UPOBAHHBIX CUCTEM?
6.ComnocraBbTe BO3MOKHOCTH, IPUIIOKEHHS ¥ KOJIbl OMO-HAHO B MPABWIbHBIX TPYI-
nax.
(a) obpaboTka mHbOpMaIK/pa3Beika; 30HANPOBAHNE; CUTHATN3AIINS;, XpaHECHUE-
SHEPIruM; peIUIMKaIlHsl; MEXaHUYeCKOe CpadaThIBaHUE; MOBEACHHUE POS; XPAHEHUE
uHpOopMaIuu.
(6) Cesi3pIBaHUE C IPYTUMH OMOHAHOPOOOTaMH (pachpeieIEHHOE BOCTIPUSATHE, UH-
TEJUIEKT U QYHKIMHN ) — YCUJIEHUE CEHCOPHBIX JaHHBIX, IIepe/laBaeMbIX OHocucTe-
MaM/MUKPOKOHTpoJuiepaM. BrisBieHrne ux MectonaxoxaeHus. Busyanuzanus —
XpaHeHue uHpopMauu, CoOpaHHOM TaTYMKOM, JJIs [Iepeadyn CUTHAIOB UITU UC-
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10JIb30BaHus B OyayieM. UTeHne COXpaHEeHHbIX JaHHbBIX JUIsl BHIIIOJHEHUS 3aIpo-
I'PaMMHUPOBAHHBIX (DYHKIUH - TOUHOE NEPEMEILECHNE U OpUEHTaLUs MOyJIel (Mexa-
HUYECKOE CBA3BIBAHUE C LIEJIEBBIMU 0ObEKTAMHU, IEPEMELICHHUE UX B JKEJIaeMble Me-
CTa) - CAMOBOCIIPOU3BECHUE B 3aBUCUMOCTH OT CUTYallUU (HA LIEJIEBOM CalTE) -
BO3MO>KHOCTb IIPOrPaMMUPYEMBIX AJITOPUTMOB; IPUHATHUE PEILICHUI U BHIIIOJHEHHUE
UHTEJJIEKTYaJIbHBIX (YHKIIUH - XpaHEHUE SHEPTUU U3 Pa3IMYHbIX HICTOYHHUKOB, Ta-
KHUX KaK COJIHEYHbIC M XUMUYECKHE, 00eCIIeYBacT HEOOXOIMMYIO SHEPTHIO - 0OHA-
pyXeHHe B pa3nu4HbIX o0nacTsax. O1eHka u oOHapyKeHue Ielu.

(B) buonanokoasr: M; E; W; G; S; I; R; F.

7. Onpenennurte XxapakTePUCTUKH OMO-HaHO-POOOTH3UPOBAHHOM CHCTEMBI, KOTOPHIE
3aKOIMPOBAHBI M MIPEACTABJICHBI B BUIe Ono-HaHO-Koaa: EIWR-M-S-FG?.

8. 3anosmHUTE IPOOEIBI HUXKE:!

CoueTanue u MPUBEIIO K PA3BUTHIO . Jta cucrema
UCIIOJIb3YET Pa3InYHbIC C TaKUMU (QYHKIHSIMU, KaK , u
W , 4TOOBI COCTaBUTh OMO-HAHO-POPOOTUUECKYIO CUCTEMY C

pPa3IUYHBIMU (PYHKIIUSIMU, COOTBETCTBYIOIIMMHU OINPECICHHBIM TPEOOBaHUIM 3a1a-
Y.

9. Yro HE siBnsieTcss GMOMONEKYIISIPHBIM JIBUTATEIIEM:

(a) MonexynsapHble HaHOMaIMHBI Ha ocHOoBe JIHK

(6) Kunesun u MHO3UH

(B) XKryruku

(r) Huuto He sBseTcs

10. KakoBbl ipaBHIIbHBIE COOTBETCTBYIOIINE KOJUPOBKH MPEATNOIaracMbIx O1o-
HaHO-MOJyJIEW ¢ BOBMOXKHOCTSIMU «Mexannueckoe cpabarbiBanue — CeHcopuzaius
— Xpanenue uaopmanuu — MHpopmanusa — Perunkanus — XpaHeHUue S3HEPTruu
— Curnanuzanus — [loBenenue pos»:

@QM-E-I-F-R-S-W-G

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

BM-S-F-1-R-E-G-W

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

(1) Huuero u3 BolienepevrncieHHOTO

Bomnpocsl u 3a1anus k pa3jaeiy 6. «KAHAJIMTHYECKHE METO/Abl, IPUMEHsieMble B
OMOHAHOTEXHOJIOT D)

1. KakoBbl OCHOBHBIE METO/IbI OIIPEEICHUS MOJIEKYIIPHON CTPYKTYpPhl B OUOJIOTUH?
2. Kak peHTreHoBckas kpuctamiorpadus MOXKET MPeI0CTaABUThL aTOMHBIE CTPYKTY-
pb1?
3. Kak pabotaet IMP-criekTpockonus Jjisi TOJTYyYEHUs] aTOMHBIX CTPYKTYP?
4. KakoBbI pa3auuusi MEXy TUIIAMHU dJIEKTPOHHOW MUKPOCKOMUN?
5. OnumuTe, Kak aTOMHO-CHJIOBAsi MUKPOCKOIIHS KCCIIEYET MMOBEPXHOCTh OMOMOJIE-
Kyn?
6. CoenuuuTe IpUBEACHHBIC HUYKE CIOBA B TPYIINAX, KOTOPBIE YaCTO BCTPEUAIOTCS
BMECTE IIPU YIIOMUHAHUU:
(a) Audpakumnonnas kaptuna, MarautHeii; CkanupoBanue u nepenada; [losepx-
HOCTb.
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(6) PentrenoBckas kpucrtamnorpadus; AMP-crniekTpockonus; DIeKTpOHHAsT MUKPO-
CKOTHsI; ATOMHO-CHJIOBAst MUKPOCKOTIHS.

7. Kakast 13 mepeqrcieHHBIX TEXHUK SBIISIETCS TEXHUKOHN 3JIEKTPOHHOW MUKPOCKO-
nuu’?

(a) TOM

(6) COM

(8) Kpno-OM

(r) Bcé u3 nepeuncineHHOro

(m) Hugero u3 nepeyrciieHHOTo

BOHpOCLI " 3aJ1aHUs K pa3aeay Pa3z[e.11 7. «BHOHAHOTEXHOJIOTUH B HayKe M IIpo-
MBIIIIJICHHOCTH»

1. CKOpOCTh CEKBEHUPOBAHUSI CUCTEMbI OOHAPYKEHUS Ha OCHOBE HAHOIIOP C ITOMO-
LIBIO ITPOLIECCA AJIEKTPOHHOM MOANMCH MOXKET JJOCTUTaTh:

(a) bonee oo Mapbl OCHOBaHUI B MUJUTUCEKYHTY

(0) bonee nByx map oCHOBaHUI B MUJUIUCEKYH]TY

(B) bosee Tpex map OCHOBaHUI B MHJUIUCEKYHTY

(r) bonee yeThipex map OCHOBaHUYN B MUJUIUCEKYHTY

2. THK-MHUKpOYHITBI HIMEIOT CIEAYIONINE MPEeUMYIIeCTBa:

(a) Cneunduka

(6) UyBCTBUTEIIBHOCTD

(B) CrtocoOHOCTh 0OHAPYKUBATH HOBBIC OPTaHU3MbI

(r) Bcé u3 nepeuncieHHOro

3. BribepeTe BepHBIE YTBEPKICHUS

(a) KT nenpusniekatenbHa [ OAHOBPEMEHHOW BU3yaIN3allMd MHOTHUX BUJIOB C BbI-
COKHUM Pa3pELICHUEM.

(6)Orpannuenus KT moryT Bo3HUKATh U3-3a CTAOMIBHOCTH CTPYKTYPBI 000JIOUKH
anpa.

(8) CBoiicTBO MuraHus Ha ypoBHe ofHOM Touku KT upe3BbiuaiiHo BiMseT Ha qua-
THOCTUYECKYIO BU3YaJIU3ALIUIO.

(r) denapumMepbl MOTYT pa3iMyaThCs MO MOBEPXHOCTH, pa3mepy, popme, Tororpa-
¢uu, HO HE MO THOKOCTH.

(m) YenmoBeueckuii CHIBOPOTOYHBIN aIbOYMHH HCITOJIb30BAJICS B KAYECTBE CPEACTBA
JIOCTABKHU JIEKAPCTB M3-3a €r0 HEOObIYAHO JJIUTENLHOTO NEPUO/Ia OJTYyBbIBEACHUS,
COCTaBJISIIONIETO MPpUMEPHO 19 nHElN B opraHn3Me 4esnoBeKa.

4. 3anoaHuTe MpooOeIIbl HUXKE:

bnaromaps CBouM yHHKaJIbHBIM , MEXaHUYECKHUM U CBOMCTBaM
YHT ObL1u ipe1jioxKeHbl B Ka4eCTBE MHOTOOOCIIAIOIIEr0 HHCTPYMEHTA JIJ1si 0OHAa-
PY>KEHHUSI SKCTIPECCUN TUTTUYHBIX Ha paHHEH CTaJINM paKa.

5. KakoBbl npenMy1iecTBa HaHOMOP?

6. Kax nHanoHOCHTENM MOTYT OBIThH TIOJIE3HBI JUTSI IOCTABKH IMarHOCTHYECKUX U Tepa-
MEeBTUYECKUX areHTOB?

7. HazoBuTE OCHOBHBIC 001aCTH IPUMEHEHHUS OMOAHOTEXHOJIOTHH B (papmarieBTUKe?
8. Uto oTnuyaeT apXuTEKTypHBIE KOMIIOHEHTHI JIEHAPUMEPOB?

9.HazoBuTE OCHOBHBIC TUITBI OMOCEHCOPOB C UCIIOJIB30BAaHUEM JICHIPUMEPOB?
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10. KakoBbl mpenMylIecTBa U HEAOCTATKH I€HIPUMEPOB B IOCTABKE '€HOB?

11. HazoBuTe METO/1bI, KOTOPBIE UCIIONB3YIOTCS JJIsl BKJIFOUEHHUS JIEKAPCTB B MUIIEJI-
JIbI?

12. KakoBsl ipo6emMbl mpuMenenus muteint JIHK in vivo?

13.Ha3oBuTE OCHOBHBIE THIIBI JIUTIOCOM B 3aBUCUMOCTHU OT pazmepa’?

14 . Yem npuBiekaTeIbHbl OMOJIOTMUECKUE CBOMCTBA JIMIIOCOM B OMOHAHOTEXHOJIOT -
ax?

15. Onummte GETKOBBIF MHUKPOUYHIT U €ro paboTy Mpu 0OHAPYKEHUH OSITKOB.

16. KakoBbI ipaBWIIbHBIC CY)KICHHUS O TPUMEHEHUN OMOHAHOTEXHOJIOTHH B TKAHEBOM
WHXXEHEpUH?

(a) Kak npaBuiio, HaHOMaTepHUabl JIsl TKAHEBON MHKEHEPUHU BKITIOUAIOT KEPAMUKY,
MPUPOIHBIC U CHHTETUICCKUE TTOJIMMEPHI, 00JIaIal0IINe MMPEBOCXOTHON OMOCOBME-
CTUMOCTBIO 0€3 KaKhX-Tu00 MpoOIeM ISl 4YeJIOBEUECKOTO OpraHu3Ma.

(6) bruoHaHOTEXHOIOTUSI TPUMEHSIETCS I U3TOTOBJICHUSI OMOCOBMECTUMBIX KapKa-
COB B HAaHOMAcCIITa0e U KOHTPOJIS MPOCTPAHCTBEHHOTO BHICBOOOXKICHHS OUOIOTHYe-
CKUX DJIEMEHTOB, HATTOMUHAIOIIMX HATUBHBIN BHEKJIETOUHBIN MaTPUKC, JIs yIIPaB-
JICHUS TOBEJCHUEM KJIETOK M, B KOHEUHOM UTOTE, JJI CO3/IaHMs TKaHEe UMIUIaHTaTa.
(B) HatuBHBIC TKaHU Ha OCHOBE OMOMATEPUAIIOB MOYKHO HMHUTHPOBATH C TIOMOIIBIO
AJIEKTPOCIIMHHUHTA, MATKOM Jiutorpaduu, poronurorpaduu 1 MUKpOQIFOMIHOTO
MOJICTTUPOBAHUS.

(r) [Iponecc TkaHEBOM MHXKEHEPUHU 3aKIIFOYAETCS B clieaytoieM: (1) coduparot Kiet-
KM U3 UCTOYHUKOB YEJIOBEKA/SKUBOTHBIX U PA3MHOXKAIOT UX 1n Vitro; (2) TOTOBST Kap-
Kachl CEMEHHBIX KJIETOK 0€3 BKIIIOUCHHSI OMOMOJIEKYJT; (3 )UMILIaHTALUS KIIETOK-
KAapKacoB B MECTE MOBPEXACHUS; (4) MIPOUCXOIUT 3akuBiIeHHE (AU depeHunpyroTcs
KJIETKH U (POPMUPYIOTCS TKAHU).

17. Onurure KOHTpAacTHOE BeliecTBa Ha ocHoBe HY jyist ontuko-akyctuaeckoi (OA)
BU3YaJIU3AIIHH.

18. BriOepute BEpHBIC OTBETHI:

(a) PannoakTuBHas MapKUPOBKA MOXKET ObITh HAHECEHA TOJIBKO HA TOBEPXHOCTH WIIH
sapo HY.

(6) Pamuomeuennie HY o6ianator Gosibiiiel paiioakTUBHOM CTa0OUILHOCTHIO B (hU-
3MOJIOTUYECKUX YCTOBUSX U JIETUE OMPENEIsIOT Onosiornueckoe pacmpeaenenne HY
B KUBBIX 00BCKTaX IO CUTHAIAM U3JTYYCHHS, UICITYCKAEMbIM PaTHON30TOIIAMH.

(B) Hanokarncysisl MOTYT 3aIlUIaTh HHKANCYIHPOBAHHBIC MOJICKYJIBI OT OMOJIOTHYEC-
CKHMX Cpell, TAKUX Kak (pepMEeHTATUBHOE PACILICIUICHHE, a TAKXKe MPEA0TBpaIlaTh ITH
Cpe/bl OT HEOIArOMPUATHOTO BO3ICHCTBUSI MHKAIICYIMPOBAHHBIX MOJICKYJI JJIsl TIPH-
JIO’)KEHUN OMOMETUITMHCKON BU3yaJTM3alINH.

(r) B cucreMax MUKpOYUIIOB HAHOMATEpPHAIbl UMMOOMIIM3YIOTCS Ha TIOCKOH T0-
BEPXHOCTH JUTSI YIIYUIIICHUSI CBOMCTB CBSI3bIBAHUS CyOCTpaTa, YMEHBIICHHS (JOHOBOTO
CUTHAJIA ¥ yIyUIIEHUs PENOPTEPHBIX CUCTEM JJIs 00Jiee YyBCTBUTEIHHBIX aHATH30B.
(m) I'eHHas WHXXEHEPHUS MPUMEHUMA TOJIBKO K )KMBOTHBIM CHCTEMaM U HEBO3MOXKHA
JUTSI PACTUTETTLHBIX CUCTEM.

19. KakoBbI 001111€ METO/TbI OMOBU3YATTU3AINH JIJI1 OMOMETUIIMHCKUX MTPUIT0KEHUN?
20.KaxoBsl npenmymiectBa HM B mpruMeHEeHUN TIECTUITUIOB?

21. Yto Takoe GMOCEHCOPHI?
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(a) AHaTUTUYECKOE YCTPOMCTBO MOCTPOCHO HAa OCHOBE KoMOuHauuu npuHiuna FET
AJIEMEHTa XUMUYECKOT0 UIH (PM3HUECKOro MpeoOpa3oBaHus CUTHAJIA U DJIEMEHTA
OMOJOTUYECKOTO PAaCIO3HABAHMUS.

(0) YcTpoticTBo A 0OHapyKEHUSI TPUCYTCTBUSI XUMUYECKOTO BEILIECTBA C BHICOKOM
CEJICKTUBHOCTBIO U CIIEUU(PUUHOCTHIO

(B) YCTpOKMCTBO € BBICOKOW CKOPOCTBHIO aBTOMATH3AIMH

(r) BepHbl Bce yTBEpKACHUS

22. KakoB aHTUMHUKPOOHBIN MexaHu3Mm aeiicteust HU?

23.Yto Takoe nunocoma? OTMETbTE BEpHBIC YTBEPKIACHUS.

(a) IloTeHIMaIbHBIN OMOCOBMECTUMBIN JIBYXCIOMHBIN HOCUTEIb

(6) CtpykTypa ¢ HeCTAaOWIBbHBIMU (PH3UKO-XMMHUIECKUM CBOHCTBAMH

(r) OHa u3roTaBIMBACTCS MyTEM IPOCTOTO CMENIMBAHUS IPYTHX KOMIIOHEHTOB (Mac-
Ja, BOABI U IOBEPXHOCTHO-aKTUBHOTO BEIIIECTBA).

(r) Hocurenb Ui nuTaTeNnbHBIX BEUIECTB U (DapMalleBTUUECKHUX IPENnapaToB WIK aK-
TUBHOTO BEILIECTBA B 3aBUCUMOCTH OT TPEOOBAHUM MOJIb30BATES.

24. Kakossl npenmyniectBa HU MeTamioB U OKCHIOB METAJIIOB B KOCMETHYECKHUX
nensax?

(a) IIpoTuBOBOCTIATIUTENBHBIE U 3aXKUBJISIOIINE CBONCTBA

(6) AHTHBO3paCTHOE CBOMCTBO

(B) AHTHOaKTEpHAITEHBIC U IPOTUBOTPUOKOBBIC CBOHCTBA

(r) OTpaxxenue u paccessnue Y @-u3iaydeHus

(m) Bcé u3 BhImIEHIEpEeYHCICHHOTO

25. bronommMepsI 3T0:

(a) Opranuyveckue MOIUMEPhI, CHHTE3UPYEMBIC KUBBIMHA OpTaHU3MaMHU.

(0) Oprannueckuie MOAMMEPbI, CHHTE3UPOBAHHBIE TyTEM XUMUYECKOTO CUHTE3A.

(B) Oprannyeckrie MOTUMEPBI, TIOTYICHHBIC U3 IPUPOIHBIX IPOITYKTOB

(r) Bcé u3 BellIEnepeynciIeHHOro

26. KakoBo MupoBoe notpebdiienne ouoruiactuka?

(a) 500000 Tonn/rox

(6) 750000 ToHH/TOT,

(8) 1000000 TOHH/TOX

(r) 1500000 ToHH/TO

27. KakoBBI CHJIBI CBSI3BIBAHUS MEKIY OKCHIOM TpadeHa v OnomoanMepaMu Jist 00-
pa3oBaHmUs resei okcuaoM rpadena’?

(a) Ban nep BaajibCcoBbl CHITbI

(6) BoIOpOIHBIE CBSI3U

(B) m-m-cTEKUHT

(r) Bcé u3 BhiLIETIEPEUHCIEHHOTO

28. KakoBbl OrpaHUYEeHUs TPU UCTIOIB30BAHUH XUTO3aHOBBIX CTPYKTYp?

(a) Huzkoe cpoacTBO K KaTUOHAM

(6) CTommMoOCTh IPOM3BOICTBA

(8) UyBcTBHUTENIEH K M3MeHEeHHIO0 pH

(r)y6us

(m)aus

29. KakoBbI XapaKTEpUCTHKH 1IEJITIOI03HBIX HAHOMATepUaIoB?
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(a) OMOCOBMECTUMOCTD, TUAPOPUIBLHOCTH U MAIOTOKCUYHOCTh

(6) 6GnocoBMECTUMOCTD, THAPO(HOOHOCTH U BHICOKOTOKCUYHOCTh

(B) OMOCOBMECTHUMOCTD, THAPOPHILHOCTD M BEICOKOTOKCUYHOCTh

(r) 6GMOCOBMECTUMOCTB, THIPOGHOOHOCTH U MAJIOTOKCUYHOCTD

30. BepHo 5111, 9TO MPEUMYIIIECTBOM MOJMMOJIOYHON KUCIIOTHI SBIISICTCS €€ BBICOKAS
napo- U KHCIOPOJIOTPOHUIIAEMOCTh?

31. Uto takoe «CriocOOHOCTh K OMOPa3I0KECHUIO»?

32. OnuiuTe TpH TUIA OHOTIOTUMEPOB?

33. OnummuTe TpU Pa3HBIX CIIOCO0A MOIYICHHS TTOJTUMOJIOYHON KUCIOTHI ITyTEM XH-
MUYECKOTo cuHTe3a? KakoBbI MperMyIecTBa U HEJOCTATKH METO/1a XUMUIECKOTO
cuHTe3a?

Bomnpocsl k 3xk3amMmeny

. [loHsITHE HAHOTEXHOJIOT U

. [IpeapicTopust u onpeiesieHne HAaHOTEXHOJIOTUH U OMOHAHOTEXHOJIOTU I

. [lepcniekTHBBI OMOHAHOTEXHOJIOTHIA

. AHK opuramu

. YcrpoiictBa Ha ocHoBe JIHK opuramu

. CympamouiexyssipHasi CTpYKTypa O€JIKOB U MENTUI0B

. CeHcopbl Ha OCHOBE OETIKOB U MENTUOB

. Hanmuuue, pactipocTpaHeHue U 3arps3HEHUE XUMHUYECKUMU JIEMEHTAMU

B OKpYXKaloIleu cpene

9. MexaneMeHTHBIE KOPPEIISIHH

10.1naTepnperanys u o0bsiCHeHHE (PYHKIIMOHAIBHBIX KOPPESIHiA B O10-
JIOTUYECKUX Tpolieccax

11.CucreMbl XUMHUYECKHUX 3JIEMEHTOB U UX Pa3IMYHbIC CBOMCTBA

12. Tpanckpuniius

13. Tpaucasus

14 . Perynsiuust 5KCIPECCUH TEHOB

15.1Toaxoap!l K MOJYYCHUIO HAHOMATEPHAJIOB

16.1Toxxonbr «CHHU3Y BBEPX»

17.IToxxonbl «CBepxXy BHU3

18. XuMuueckne crmocoObl OTydeHHS] HAHOMATEPHAJIOB

19.®usnyeckue cmocoOb! MOYICHHUS HAaHOMATEPHUATIOB

20.CuHTe3 HaHOMAaTEPHUAJIOB C UCIIOJIB30BAaHUEM OaKTepuil

21.CuHTe3 HaHOMaTEPHUAJIOB C UCIIOJIb30BAaHUEM T'PUOOB

22.CUHTE3 HAaHOMATEPUAJIOB C UCTIOJIb30BAHUEM PACTUTEIBHBIX IKCTPAK-
TOB

23.CUHTE3 HAHOYACTHII C UCTIOJb30BAaHUEM XUTO3aHa, JCKCTpaHa U JIPyTrux
OPraHUYECKUX COCTMHECHUN

24.0npeneneHne HaHOTOKCUKOJIOTHT

25.Pucku, cBA3aHHBIC ¢ BO3/ICHCTBHEM HAHOMATEPHUAJIOB MPU UX TPOU3-
BOJICTBE

26.buomapkepbl TOKCHYECKOTO 3 (hekTa HAaHOMATEPUATIOB M MOJIEIH JIJIs
U3yYEHHS HAHOTOKCUYHOCTH 1N Vitro u in vivo

2/.OCHOBHbBIE METO/Ibl U3YUYECHUSI HAHOTOKCUYHOCTHU

coONO OIS WN -
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28.Toxcuueckuit 3¢ PeKT yriepoaHbIX HAHOMATEHAIOB M HAHOYACTHI] Ce-
pebpa

29. DU3UKO-XUMHYECKHE XapaKTePUCTUKH HAHOMATEPHUAJIOB, ONPEIETIsIO-
Ue UX TOKCHYecKui 3 Pext

30.Cas3biBaHue OETKOB

31.Jlurana-onocpeqoBaHHbIE B3aUMOCHCTBUS

32.B3anMoeiicTBYS BO BpEMs BHYTPUKJIECTOYHOTO TIPOIIECCUHTA

33.AHanM3 C UCTIOIH30BaHUEM OHMOIITPUXKOIOB

34.KoHTpacTHBIC areHThI JIJIs1 BU3yaJu3aIii KIETOK

35.TepanocTruueckre HAHOYACTHUITBI

36.TapreTHas Tepanus

37.KoMOuHMpOBaHHAs JIEKAPCTBEHHAS Tepamus

38.DeHoMeH OHOIOTrHYecKOi caMoCcOOpKU

39.Camocbopka Ha ocHoBe JJHK-murok

40.Camocbopka Ha ocHoBe JJHK-6110x0B

41.Camocbopka Ha ocHoBe JIHK-opuramu

42 TlpuunHbl caMocOOpKH OEITKOB U MENTHUIOB

43.HaGopbl MHCTPYMEHTOB U3 pa3pabOTaHHBIX CYNPAMOJICKYJISIPHBIX WH-
TepdeiicoB

44 Pacro3HaBaHUE PEIENTOPOB-JIUTAH/IOB

45.971eKTPOCTaTUUECKUE B3aUMOJICUCTBUS U X POJIb B CAMOCOOpPKE OEIKOB

46.KoopauHariusi ¢ MOHAMH METAJIJIOB M €€ POJIb B cCaMOCOOpKe OeITKOB

47.buopyHKIMOHANU3ALUS TOBEPXHOCTU OEJIKOB

48.B0O3HIKHOBEHHE U TIOJIO’KEHUE TIOBEPXHOCTHBIX CIIOCB

49.Y 1pTpacTpyKTypa MOBEPXHOCTHOTO CIIOSI

50.I'eneTnyeckast MH>KEHEPHs OEJIKOB ITOBEPXHOCTHOTO CIIOS

51.1ToBTOpHAas cOOpKa OEIKOB TOBEPXHOCTHOTO CIIOS

52.CBoiicTBa JTUMUIHBIX MEMOpaH

53.CamocOopKa JTUMUIHBIX MEMOpaH

54.006nacTi NpUMEHEHHSI HAHOCTPYKTYP Ha OCHOBE JIUTIUIHBIX MEMOpaH

55.C6opka naJsouKOBUIHBIX BUPYCOB «T'0JIOBA K XBOCTY» JUIsl pa3pabOTKU
OJIHOMEPHBIX MaTEPUATIOB

56.CamocTosTensHas cOOpKa BUPYCHBIX YacTHIl HAa HHTEpdeiice

57.IIpsimoe HaHECEHHE BUPYCHBIX YaCTHII Ha TUIOCKYIO TBEPIYIO TTOBEPX-
HOCTh

58.KonBekTuBHas cOOpka

59.Crlinmyuyne mMaTepualibl Ha OCHOBE BUPYCOB

60. AT®a3Hbie MOTOPHI

61.Kune3nHoBbIE 1 MUO3UHOBBIE MOTOPbI

62.DnarenspHbie MOTOPHI

63./lpyrue TUIB MOTOPOB

64.MonekynspHbie MamHbl Ha ocHoBe JIHK

65. bHOHAHOKOMITOHEHTHI

66.Co0OpanHbie OMO-HAHOPOOOTHI

67.PactipenennTenbHBINA UHTEUICKT, MPOTPAMMHUPOBAHUE U YIIPABIICHUE
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68.ABTOMaTHYECKHE MAIIIMHBI JIJIs1 TPOU3BOJICTBA M 00Pa0OTKU UH(POpMa-
1002078

69. ApxuTeKTypa NPOSKTUPOBAHUS OMO-HAHOPOOOTU3UPOBAHHBIX CUCTEM

70. ApxuTeKTypa ynpaBieHus: OM0-HaHOPOOOTUY3UPOBAHHBIMU CUCTEMAMU

71.Knaccudukarus 1 pojib O0MOHAaHOCEHCOPOB

72 .IlpuMeHeHre HaHOCEHCOPOB B CEIbCKOM XO03sIIICTBE

73.HanoceHcopb! 715 ONpeeNICHHs TSDKEIbIX METaIOB

74.HanoceHcopbl 1)1 JETEKIUH TaTOr€HOB

75.PenTrenoBckast Kpucramiorpadus

76. S IMP-cniekTpockomnus

77.271eKTpOHHAss MUKPOCKOIIHSI

78.Cxanupyroriast 3JeKTpOHHAsT MUKPOCKOITHUS

79.1IpocBeunBaroias >JIeKTPOHHAST MUKPOCKOTIHS

80. ATOMHO-CHIJIOBAsi MUKPOCKOTIHS

81.Metoapbl onpeiesIeHUs] TEPMUUECKUX CBOMCTB HAHOYACTHI]

82.13yueHue pacnpeieieHUs HAHOYACTHUII IO pa3Mepy

83.Metoas! onpeneneHust GopMbl U pazMepa HAHOYACTHUIL

84.13yueHre XMMUU TOBEPXHOCTH HAHOYACTHI]

85.0mnpenenenne 3apsaa MOBEPXHOCTH HAHOYACTHUI]

86.0OmpeneneHre KOHIICHTPAIIUA HAHOYACTHII

87.IlpuMeHeHre OMOHAHOTEXHOJIOTHI B TMATHOCTHKE

88.Hanomopsl

89.Kantumnesepsl

90.MukpouuIbl 1 HAHOYHUTIBI

91.Turbel HAHOYACTHIT, TPUMEHSIEMBIC B THATHOCTHKE

92.1IpumMeHeHre OMOHAHOTEXHOJIOTHI B Teparuu

93.Hanocobuparonuecss CHCTEMBbI, IPUMEHSIEMbIC B KOHTPOJUPYEMOM J0-
CTaBKe JIEKapCTB

94.HaHoBaKIIMHBI

95.HanouacTuIlsl B Tepanuu paxka

96.Turbl HAaHOYACTUI, IPUMEHSIEMBIEC B (hapMaIleBTUKE

97.Muriensl B KOHTPOJIMPYEMOM JTOCTABKE JICKAPCTB

98.Muuesuisl B JOCTaBKE T€HOB

99.JIunocombl U UX KIMHUYECKOE MPUMEHEHNE

100. JIMIIOCOMEI 11 JOCTAaBKU OEJIKOB U IIENTHI0B

101. [IprMeHeHne TUNUIHBIX HAHOYACTHI] ¥ YTIIEPOIHBIX HAHOTPYOOK
B (hapMalieBTHKE

102. bunonanonecTunuabl

103. buonanoyno6penus

104. Hanorexnonoruu B BeTepuHapuun

105. HanoTtexHonoruu B pa3BeIcHUN U B KOPMJICHUH YKHUBOTHBIX

106. HanoTtexnonoruu u 6€30macHOCTh MUIIEBHIX MMPOTYKTOB

107. HanoTrexHonornu u ynakoBka NUILIEBbIX IPOJTYKTOB

108. HaHowacTuibl B MPOU3BOACTBE KOCMETUYECKUX CPEJICTB
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109. Paznenenue n ourcTka OMOJIOTUUYECKUX MOJIEKYJI C HCTIOb30Ba-
HUEM HAHOTEXHOJIOTHI

110. BrisiBiieHne 6€1KOB ¢ MCIOJIb30BaHUEM HAHOTEXHOJIOT U

111. BrisiBiIeHHE TATOT€HOB C UCTIOIb30BAHUEM HAHOTEXHOJIOTUI

112. TxaneBast ”H)KEHEPHUS U OMOHAHOTEXHOJIOTHH

113. Kinerounast umxeHepusi 1 OMOHAHOTEXHOJIOTHH

114. ['eneTnueckast HXEHEPHsI © OMOHAHOTEXHOJIOTHH

115. bromexannka u OMOHAHOTEXHOJIOTHH

116. [TonydeHnne 3KOIOTMYHBIX HAHOMATEPUAJIOB, 3aMEHOIIMX I1JIa-
CTHK

117. Hanomarepuansl Ha OCHOBE LIEIUIIONIO3bI, XUTO3aHA U APYTUX IIPHU-
POJTHBIX OPTAaHUYECKUX MAaTEPUAIOB

118. Ouuctka BOAbI C UCIOJIb30BAHUEM HAHOTEXHOJIOT U

1109. OuncTKa MOYB C UCTOJIH30BAHUEM HAHOTEXHOJIOTUN

120. [TprMeHeHne HaHOTEXHOJIOTHI U O€30ITaCHOCTh OKP Y KaroIeh
Cpeibl

121. [IpumMeHeHre HaHOTEXHOJIOTHI 1 0€30MaCHOCTD 3/I0POBbS YEIIOBE-

Ka 1 JKUBOTHBIX

6.2. Onucanune noka3aresieil 1 KpUTepUeB KOHTPOJIS YCII€eBA€MOCTH, ONTUCAHUE
IIKAJ OlleHMBAHUSA

I[J'ISI OLCHKH 3H&HPII>1, YMGHHﬁ, HaBBIKOB H (1)OpMI/Ip0BaHI/I51 KOMIICTCHIIMHN IIO
AUCHUIITIMHE MOXKCT MNPUMCHATHCA TPAAUINHUOHHAA CHUCTCMA KOHTPOJA W OLCHKU
YCIICBACMOCTH CTYACHTOB.

Kpurtepuu oneHuBanusi pe3yJibTaTOB 00y4eHUs
Tabmuma 7

Ouenka Kpurepun oneHuBanus

3auTeHo TEOPETHYECKUI MaTEPHUAIT; BHIITOJIHUBIIUI BCE 3aJIaHUs, IPEAYCMOT-

3aCIy’)KUBACT CTYACHT, OCBOHBIIHHI 3HAaHUA, YMCHHA, KOMIICTCHI NN U

PCHHBIC y‘Ie6HBIM IIJIaHOM; B OCHOBHOM C(l)OpMI/IpOBaJ'I MMPAKTUYCCKUC
HaBBIKH.

He 3auteno TCOpCTI/I‘-ICCKI/Iﬁ Marcpual, y‘IC6HLIC 3alaHus HC BBIINIOJIHUII, MMPAKTHUYC-

3aCJIIy’)KUBACT CTYACHT, HC OCBOHUBIIIHH 3HAHUA, YMCHUS, KOMIICTCHIIUHU U

CKHE HaBbIKH HE CHOPMHUPOBAHBI.

7. YueOHO-MeTOoANYecKOe U HHGOpMAITUOHHOE o0ecniedyeHre JUCHUIJINHbI

7.1 OcHOBHas1 JIUTEpaTypa

1.byakesuy, E. B. buoMenunuHckre HaHOTEXHOJIOTHH : yueOHOe mocooue s

By30B / E. B. Bynkesuu, P. O. bynkeBuu. — 3-e uza., crep. — Cankr-IletepOypr :
Jlanb, 2022. — 176 c. — ISBN 978-5-8114-9164-3. — TekcT : 3JIEKTPOHHBIN //

Jlaub

AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/187746
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2. BBeneHre B HAHOTEXHOJIOTHIO : yueOHoe rocooue / B. YI. Mapronus, B. A.
Kabpes, I'. H. JIykbsinos, B. A. Tynuk. — Cankr-IletepOypr : Jlans, 2022. — 464 c.
— ISBN 978-5-8114-1318-8. — TekcT : a3nekTpoHHBIN // JlaHb : 2JIEKTPOHHO-
oubmoreunas cucrema. — URL.: https://e.lanbook.com/book/209636

7.2 lonotHUTeILHAS JTUTEpPaTypa

1. KanamnukoBa, E. A. CoBpeMeHHbIE acleKThl OMOTEXHOJOTHH @ y4eOHO-
metoauueckuii komruieke / E. A. Kamammukosa, P. H. Kupakocsan ; Poccuiickuii
rocygapcTBeHHblii arpapHbiii yHuBepcuteT — MCXA umenun K. A. Tumupszesa
(Mockga). — Mocksa : PTAY-MCXA um. K. A. Tumupsizena, 2016. — 125 c.

2. Cniupun, A. C. MonexynspHast Ouonorusi. Pubocomsl u 0uocunTes 0enka :
yueOHoe nocodue / A. C. Cnupun. — Mocksa : JIabopatopust 3nanuii, 2019. — 594
c. — ISBN 978-5-00101-623-6. — Texkcr : anexkTpoHHbIH // JlaHb : 3JIE€KTpOHHO-
oubmoteunas cucrema. — URL.: https://e.lanbook.com/book/110208

3. Kopoctenosa, H. 1. buorexnonorus : Yueb. mocodbue /1 CTyICHTOB BY30B,
oOyuaromuxcs no coen. 110401 — 3ootexnust / H W. Kopoctenosa, T. B. I'pomoBa,
. T'. ’KykoBa ; Anraiickuii rocyJapCTBEHHbIN arpapHblii yHuBepcutet (bapnayn). —
bapnayn : ATAY, 2006. — 127 c.

IlepeyeHnb KypHAJIOB 1O MPO(PHIIO TUCHUIIHHBI.

1. XKypnan Nature nanotechnology (https://www.nature.com/nnano/) (omxpeimii
docmyn,).

2. XKypnan Nano Letters (https:/pubs.acs.org/journal/nalefd) (omxpeimuii docmyn).

3. Kypnan Advanced Materials (https:/onlinelibrary.wiley.com/journal/15214095) .

4. Xypuan Nano Today (https://www.sciencedirect.com/journal/nano-today) (omxpwimetii
docmyn,).

5. XKypnuan ACS Nano (https:/pubs.acs.org/journal/ancac3) (omxpwimeiii docmyn).

6. XKypnan Advanced Functional Materials
(https://onlinelibrary.wiley.com/journal/16163028) (omkpuimuiii docmyn).

7. Xypnaun Journal of Physical Chemistry Letters (https:/pubs.acs.org/journal/jpclcd)
(omxpwimoiii docmyn).

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

8. Ilepeuenns pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTEpHEeT», HeOOXOAMMBIX [IJISI OCBOCHHS TUCHUILINHBI (MOLYJIs1)

1. http://www.nanometer.ru (omxpeimeiii docmyn)
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9. Onucanue MaTepUaJIbHO-TEXHUYECKOH 0a3bl, HE00OX0AUMOT 11
OCyILIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPoLecca Mo AUCHUILUIMHE (MOLYJII0)

Ta0muma 8

Cgenennsi 00 00eCIe4eHHOCTH CIIENUATU3UPOBAHHBIMHU AYAUTOPUSAMH,
Ka0uHeTamm, JJabopaTopusiMmm

HanmeHoBaHMe cienuaibHBIX MOMe-

IIEHNI 1 MOMeNIeHu i IJIsl CAMOCTOS-

TeJIbHOI padoThl (Ne yueOHOT0 KOp-
myca, Ne ayiuTOpH1H)

OCHALLIEHHOCTE CIEIHAJLHBIX IOMEIeHUH 1 ImoMe-
HIEHUI V15l CAMOCTOSITE/ILHOI PadoThI

1

2

YueOHast mabopaTtopust JJIs MPOBEIACHUS
3aHITHIA CEMUHAPCKOTO THIIA, TPYIIIO-
BbIX U MHIUBUIYAJIbHBIX KOHCYJIbTAIIHH,
TEKYIIET0 KOHTPOJSI U MPOMEKYTOUHOM
arrectauuu (Yuebnoiii xopmyc Ne 37,
aymuropun Ne 212, 303-308, 314)

Cucrema ounctku Bojbl Hydrurus Ultra Flow, Ne
410124000603648

Kommuiekt 000pymoBaHus Isi OYUCTKU U 00€33aparku-
BaHUs Bo3yxa, Ne 410124000603649

Crepunuzarop napooit ¢popBakyymubiii CI1I'A-100-1-
HH B, Ne210124558132517

bokc mukpobuonornueckuii 6e3omacaoctu bMb-I|
«Jlamunap-C» o TY 32.50.50-010-51495026-2020 B
ucrionHeHuu: bBMb-I1-«Jlamurap-C»-1,5, Ne
210124558132419, Ne 210124558132418, Ne
210124558132420, Ne 210124558132421, Ne
210124558132422

[leiikep nakyoarop DW-SI-D2403, Drawell, Ne
410124000603704

Hleiikep - unkyo6arop ¢ oxnaxaeauem CRYSTE, mo-
neb PURICELL SHAKING X10, Ne
410124000603688

Cnexrpodoromerp K5500Plus, Drawell Ne
410124000603673

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

KommiekT maboparopHoro o60pyaoBanus mpoOOmoaro-
TOBKH JJ11 OMOTEXHOJIOTHUECKUX HCCIeA0BaHuM, No
410124000603692

Hentpudyra naboparopHas ¢ oxXJaxkIeHUEM
TGL18C,Nanbei, Ne 410124000603681
JIpnoreneparop XB-50, Scientz, Ne 410124000603690
I'omorenuzarop nadoparopusiii RCP 24, No
410124000603640

DIEKTPONOPATOP JJIS KIECTOK SYKAPHOT, IPOKAPHOT H
pacrenuit CRY-3B, Scientz, Ne 410124000603691
Tepmocrtar Binder, Ne210134000004208
WutepaktuBHas nanens, Ne 410124000603731
Pabouas cTaHIms ¢ IpeTyCTaHOBICHHBIM IIPOTPaMM-
HBIM oOecrieuenrem, Ne 210134000018973

Pab6ouas cranius, Ne 210134000019227-
210134000019242

LlenTpanbHas HayyHas  OubOImoTEKa
nmeaun H.M. XKenesnosa. YUwuranbHble
3aJIbI OMOIMOTEKH.
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JUis mpoBeeHus JIeKUMH 1o Juciuruinie « OCHOBbI OMOHAHOTEXHOJIOT U
HeoO0XouMa CrielnaIu3upOBaHHas JIEKIMOHHAs Ay IUTOPUs, OCHAILICHHAs MYJIbTH-
MEAUMHBIM 000pYI0BAHUEM U COOTBETCTBYIOIIMM JIEMOHCTPALIMOHHBIM COIIPOBOXK-
JICHUEM.

Jlig IpoBeIeHUS MPAKTUYECKUX U CEMUHAPCKUX 3aHATUN 1O JUCIUIINHE
«OCHOBBI OMOHAHOTEXHOJIOTUI» HEOOXOAUMA ayIUTOPUSl, OCHAILICHHASI MYJIbTHME-
JTUIHBIM 000pYIOBaHUEM U METIOBOW JOCKOM.

11. MeTozmquKne PEKOMEHIAIIUNA Oﬁy‘laIOHII/IMCﬂ 0 OCBOCHUIO JUCHUITIJIMHDBI

OObpa3oBaTenbHBIN MpoIecC MO TUCHUIUIMHE OPraHu30BaH B (opme yued-
HBIX 3aHATUHN (KOHTaKTHAsI paboTa (ayAUTOPHON M BHEAYAUTOPHOM) 00YUAIOIINXCS
C TIPETo/IaBaTelIeM M CaMOCTOSITeNIbHAsI paboTa oOyJaronuxcs). Y4eOHbIe 3aHsITHS
(B TOM 4HCIIe TIO peai3aliyi MPAKTUYECKON MOJATOTOBKU) MPEACTABIEHBI CIEIy-
IONMMA BHJIaMH, BKJIFOYAs Y4COHBIC 3aHATHS, HAMPABJICHHBIC HA MPAKTUYCCKYIO
MOJTOTOBKY O0YYalOIIUXCs U MTPOBEICHUE TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH:

JEKIMH (3aHATHS JICKIIMOHHOTO TUTIA);

CEMUHAPBI, MPAKTUYECKHUE 3aHATHSA, TaOOpaTOpHbIE paOOTHI (3aHATHSI CEMUHAP-
CKOT'O TUTIA);

IPYIIOBbIE KOHCYIbTAIUU;

WHIVMBUyaJIbHbIE KOHCYJIBTAIIMU U UHbIE y4E€OHBIC 3aHTHS, IpelycMaTpuBa-
IOII1E UHANBUIYATbHYIO pa0OTy MpenojaBaTesisi ¢ 00y4aromumMcs;

CaMOCTOSTENIbHAs padoTa 00yJarouXCs;

3aHATHS UHBIX BUJIOB.
Ha y4eOHBIX 3aHATHAX OOydYaromiuecs: BHIOJTHSIOT 3alUIAaHUPOBAHHBIE HACTOSIICH
IpPOrpaMMOil OTETbHBIC BUABI YI€OHBIX pa0dOT, B TOM YHCIIE OTACIBHBIX 2JIEMEHTOB
paboT, CBsI3aHHBIX ¢ Oyaylel npodhecCHOHABHOMN IEeSITETbHOCTBIO.

Buabl 1 gopMbl 0TPA0OTKH NPONMYLIEHHBIX 3AHATHI

CtyaeHT, NpomyCTUBIIINIA 3aHATHS 00s13aH B OTBEACHHOE /ISl KOHCYIbTAIlUN
BpeMs Ha Kadeape noKa3aTh 3HaHUS COOTBETCTBYIOIIETO pa3zeia B BUAE HAMCAHUS
pedepara u pelieHust TECTOBBIX 3aaHui. Cll0XKHBIE BOITPOCHI HEOOXOIUMO Pa3o-
Opath C MpenojiaBaTesieM.

12. MeToauyeckne peKOMeHIAMH NPENOAaBATESIM 10 OPraHUu3aluu 00ydeHust
10 JUCHMILIUHE

OO0pazoBaTeNbHBINA MPOIIECC MO AUCIUIUIMHE OPraHU30BaH B (opMe YIEOHBIX
3aHATHI (KOHTaKTHas paboTa (ayIMTOPHOW U BHEAYAUTOPHOM) 00yUaIOIMUXCs C TIpe-
MO/IaBaTeJIeM U CaMOCTOSTENbHas paboTa oOydaromuxcs). YueOHble 3aHsATus (B TOM
YHUCJIEe TI0 PeaM3aIluu MPAKTHYECKOW TOITOTOBKH) MPEACTABICHBI CICIYIONTUMU BU-
JaMH, BKJIIOYasi ydeOHbBIC 3aHATHsI, HANPABJICHHBIC HA MPAKTUYECKYIO MOATOTOBKY
OOyYarOIINXCS U MMPOBEACHUE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH:

JIEKIIUM (3aHATHUS JICKIIMOHHOTO TUTIA);
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CeMUHApBI, IPAaKTUYECKUE 3aHITHA (3aHsTHS CEMUHAPCKOTO THUIIQ);

MHIUBUIYalbHbIe KOHCYIbTalli ¥ MHBIC ydeOHbIe 3aHATHS, PeyCMaTpHBa-
JOIIIHE MHIUBHIYANBHYIO paboTy mpenofasaTellsi ¢ 00y YarOIIMMCS;

caMocTosTeNbHas paboTa 00y arOIIXC.

Ha yue6HBIX 3aHATUAX 00yJAIOMMeCs BRIIOIHAIOT 3aIUIaHEPOBAHHBIC HACTOSIIEH
TIpOrpaMMo¥i OTHeIbHBIE BA/I yueOHBIX PaboT, B TOM YHCIIE OTACIBHBIX 5IIEMEHTOB
paboT, CBA3AHHBIX C 6y mymieit mpodeccHOHaNBHOM NEATeTbHOCTRIO.

B mporiecce CIIyIIaHus JeKIHH HeOGXOIIMO CO37aBaTh pesepB BpemeHu. CTy-
JICHTY HeOOXOAMMO EKeHEBHO YUTATh yueGHyI0 WM HayqHYIO IMTEPaTypy MO 13y-
qaeMoit TUCIAIUIAHE, 9TO JOCTUIaeTcs YeTKOH [TOCTAaHOBKOM BOITPOCOB s CaMO-
crosrTenbHOro M3ydenus. Heo6xomumo peryJiipHo IPOBOANTE KOHCYJIBTAIIH, 00-
CYX/IaTh BOIIPOCEKI, BHIHECCHHDIE Ha CAMOCTOATEIBHOC ob6ydJeHue, IPOBEPSTH CTENCHb
yCBOGHMS MaTepHaa CTyIeHTaMU [y TeM OIPOCOB WIA TECTOBBIX 3aJaHKM 110 MaTe-
pranaM JieKiui. TecToBbIe 3a/JaHUA MOTY'T BBITIOTHATHCS B DJIEKTPOHHOM BHIIC.

IIporpammy paspaboraja:
[Tomparosa Okcana BoprcoBHa, KaHAMAAT OMOTOTMIECKIX HAYK, JIOIIEHT
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PEIIEH3UA

Ha pado4yro NporpamMmy I CHUIIMHBI «OCHOBBI OMOHAHOTEXHOJIOTHil»
OIIOII BO no nanpasienuo 19.03.01 buorexHosorusi, HanpaBJeHHOCTh «buoTexHoI0THSA K
MOJIeKYJISIpHAsi OMOJIOTHSI»
(kBanuukanus BHITYCKHUKA — 0aKaJaBp)

TapakanoBeiM MBanom ['epmanoBuueM, 3aBenyromuM Kadeapoil (hU3MOIIOTUU paCTEHUI
®I'bOY BO «Poccuiickuil rocynapctBeHHbId arpapHblid yHuBepcuTeT — MCXA nmenu K.A.
TumupsizeBa», JOKTOPOM OHOJOTMUYECKMX HayK, MpodeccopoM (fajnee Mo TEKCTY PEIEeH3EHT),
MIPOBE/ICHA PEIICH3Us paboueii MporpaMMbl JUCIUTUIMHBI «OCHOBBI OMOHaAHOTexXHOoJoruii» OITOIT
BO mno nampasnenuto 19.03.01 — «buorexHosorusi», HarpaBieHHOCTh «bBuoTexHosoruss u
MoOJIeKyJIsipHasi Ouosiorusi» (OakanmaBpuar) paspaborannoit B PI'BOY BO «Poccuiickuii
rocynapcTBeHHbI arpapHbiii yHuBepcuteT — MCXA umenn K.A. TumwmpsizeBa», Ha Kadenpe
buorexnonoruu [lomuBanoBoii O.b., kanaMIaTOM OMOJOTHYECKUX HAYK, JTOIICHTOM.

PaccmoTpeB mnpeicTaBiieHHbIE Ha PELEH3MPOBAHME MAaTEpUalbl, PELEH3EHT IMpHILET K
CJIETYIOIIKUM BBIBOJIAM:

1. [lpenbsaBnenHas paboudas mporpamma AUCUUILINHBL «OCHOBBI OMOHAHOTEXHOJIOTHI»
(manee mo Tekcty Ilporpamma) coomeemcmsyem tpeboBanusim OI'OC BO mo HampaBieHHIO
19.03.01 — «buotexnoJorus». [Iporpamma codepawcum Bce OCHOBHBIC Pa3JIeIbl, COOmMEemcmeayem
TpeOOBaHUSAM K HOPMATUBHO-METOINYECKUM JTOKYMEHTaM.

2. llpeacraBnennas B llporpamme akmyansHocms yd9eOHON NUCHUIUIMHBI B PaMKax
peanuzauuu OIIOIT BO ne nodnesxcum comuenuro — TUCHUILUIMHA OTHOCUTCS K (OpMUpYEeMOit
y4aCTHHKaMU 00pa30BaTEeNbHBIX OTHOIIEHHUH yacTu ydeOHoro mukina — b1.

3. Ilpencrasnennsie B [Iporpamme wuenu NUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUAM
®I'OC BO nanpasnennst 19.03.01 — «buoTexHoJiorus».

4. B cootBerctBuu ¢ Ilporpammoii 3a nucuumimHoi «OCHOBbI OMOHAHOTEXHOJIOTHIA»
3aKperyieHo 5 komnemenyuii. Jucuumiria «OcHOBbI OMOHAHOTEXHOJIOTHI» U TIPEICTaBICHHAS
[Iporpamma cnocobna peanuzoéamsv X B OOBSBICHHBIX TpeOoBaHusX. Pe3ynbTarsl oOyueHus,
npencTaBieHHble B [IporpaMMe B KaTeropusx 3HaTh, YMETh, BIAACTh coomeenmcmeayiom crenupuke
U COJNEPXKAHUIO JMCHUUIUIMHBI U  OeMOHCHPUPYIOM BO3MOMCHOCHb TIONYUYEHUS 3asiBICHHBIX
pE3yJIbTaTOB.

5. O0mass Tpym0EMKOCTh NUCHUTUTHHBI «OCHOBBI OMOHAHOTEXHOJIOTHIi» COCTaBISCT 3
3au€THbIX enuHuIlbl (108 yacoB/u3 HUX MpakTHYecKas MOATOTOBKA 4 vaca).

6. Muadopmamus o B3aMMOCBSI3M HW3YyYaeMbIX AHCHUIUIMH W BOIMPOCAM HCKIIOYCHUS
IyOnupoBaHUS B COJEp’KaHUU AMCLUUIUIMH coomegemcmeyem NEUCTBUTEIbHOCTU. JUCUUIUIHHA
«OcHOBBI OMOHAHOTEXHOJIOTHIT» B3auMoOCBs3aHa ¢ ApyruMmu aucuumuimHamu OIIOIT BO u
VYuyebHoro miuana no HampasieHuio 19.03.01 — «brnoTexHo0rus1» 1 BO3MOXKHOCTD AYOJIUPOBAHUS
B COJIEpP’)KaHUU OTCYTCTBYET.

7. lIlpencraBinennas  IIporpamMma  mpeamonaraer  UCHOJIB30BaHHE  COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUH, HCHOJb3yeMble MpPU pealu3aluy pPa3IWYHbIX BUJOB Yy4eOHOU
pabotbl. @opMbI 00pa3zoBaTEIbHBIX TEXHOJIOTHI_coomeemcmayom ciennuke AUCUUTUINHBL

8. Ilporpamma aucnuiunHB «OCHOBBI OMOHAHOTEXHOJIOTrHi» MpeamnonaraeT 15 3aHsaTwid
B MHTEPAKTHBHOU (hopme.

9. Buapl, comepxaHue U TPYHOEMKOCTh CaMOCTOSTEIEHOW pabOTHl  CTYICHTOB,
npezcraBieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHHUSIM K TOATOTOBKE BBITYCKHHKOB,
conepxkanumcst Bo @I'OC BO nanpasnenus 19.03.01 — «buorexHoaorus.

10. IIpencraBnennsie u onucanneie B [Iporpamme dhopmbl mexyweii OlleHKH 3HaHUH (o1poc,
Kak B (¢opMe OOCYKAECHHS OT/IEIbHBIX BOIPOCOB, TaK M BBICTYIUIEHMSI U y4acTHE B JUCKYCCHSIX,
ydacTue B TECTUPOBAHHH, KOJUIOKBHUyMaX, pa0oTa Haj [OMAIIHUM 33aJaHUEM H ayAUTOPHBIX
3aIaHusIX - paboTa ¢ TeKCTaMH HayYHOH MyOJIMKAINK), COOMEemcneyiom Celu(puKe TUCIUTTHHBI
U TpeOOBAHUSIM K BBITYCKHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJIA 3HAHUM CTYAEHTOB, mpemycMoTpeHHas [Iporpammoit,
OCYILIECTBIIsICTCS B (hOpMe 3K3aMEHa, UTO coomeemcmayent CTaTyCcy NUCIUILTUHBI, KaK TUCIHUILII-




HBI BapHaTHBHOM 9acTu y4e6uoro nukia — b1 @I'OC BO nanpasnenus 19.03.01 — «buorexnoso-
THSD.

11. ®opMHI OIIEHKH 3HAHUM, IIpeCcTaBIeHHbIe B IIporpamMme, coomeemcmeyiom crienmduke
JUCIHIUINHEI U TPeOOBAaHUAM K BBIILY CKHUKAM.

12. VYue6HO-METOIUUYECKOe ObecIeYeHre AUCIUILIIHEL IIPeICTaBIEeHO: OCHOBHOM JIHTE-
patypoii — 2 mcTounuka (6a30Bblil yueOHUK), HOMOIHUATENBHON TUTEPATypOl — 4 HaHMCHOBAHHH,
IEpHOIMYECKIMH H3JaHUAMHA — 11 HCTOYHUKOB CO CCBUIKOM Ha 3NIEKTPOHHBIE PeCYpChl, FHTepHET-
pecypchl — 1 ucTounuk u coomsemcmeyem tpeboparusM ®I'OC BO nmanpasnenus 19.03. — «bno-
TEXHOJIOTHD».

13. MatepranpHO-TEXHAYECKOE OOeCleueHre JUCIUIUIMHEI COOTBETCTBYET CHerudrke
mIcHAIUIIHEL «OCHOBLI OMOHAHOTEXHOJIOTHIT» U 00ECIeYMBAET HCIIOIL30BAHME COBPEMEHHBIX
00pa3oBaTebHbIX, B TOM YHCIIC HHTEPaKTHBHBIX METOJOB 00yYeHH .

14. MeTtoguueckrue peKOMEHAAIIUYN CTyA€HTaM B METOJUYECKHE PEKOMEHIAITNH TIPEeTIo1aBa-
TeIAM IO OpraHM3aNuK OOydYEHHs M0 JUCHHUIUIMHE JAloT MPEACTaBIeHHE O CrenupuKe 00yUeHus
110 pucnumHe «OCHOBbI OMOHAHOTEXHOJIOT M.

OBIIIHE BbIBO/IbI

Ha ocHOBaHWMH IIPOBEIESHHOTO PELIEH3UPOBAaHKA MOXKHO C/IENATh 3aKIF0YEeHIe, 9TO XapaKTep,
CTPYKTypa M cojepiaHue paboduedl mporpaMMbl AUCHHILIHHE «OCHOBBI 0HOHAHOTEXHOJIOTHID)
OITOII BO no manpasnenuto 19.03.01 — «brnoTexHO0JI0THsI», HAIPABIEHHOCTE «bHOTEXHOJIOTHS H
MOJIEKYIsIpHAsT OmoJorush (KBaIM(UKanus BBILYCKHUKA — Gakanasp), paspaboTanHas ITomuBa-
moBoii O.B., KaHIMIATOM OMONOTHYECKHX HAYK, JOIEHTOM COOTBETCTBYET TPeOOBaHHAM dI'ocC
BO, coBpeMeHHBIM TpeOOBaHUSIM SKOHOMUKH, PBIHKA TpyJa W IMO3BOJIMT IpU €€ pealM3aluu
yCIenmHo obecneuntsh HOPMHUPOBAHHE 3aIBIEHHLIX KOMIETEHIIHHA.

Penensent: Tapakanos W.I., mokTop Gronorkyeckux Hayk, mpodeccop xadenpst Gpusuoio-
ruu pacternit ®ITBOY BO «Pogcgmcmm rocynapcTBEHHbIN arpapHbii yHEBepcHTeT — MCXA
umend K.A. TumupsizeBay__ /- (M / « O» ; Z(LZZ‘
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