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Beenenue

MonyabHO-peHTHHIOBasE CUCTEMa OLIGHKU KauecTBa yueOHOHW paboThl 0OydaroIIuXcsi BBEJEHA Ul
nzyueHuss kypca «HaHorexnomorus, MeTabojuKa, MPOTEOMHKa, OMOMH(OpMATHKa» C IENbl0 AKTUBH3ALUU
CaMOCTOSITEIbHON paboThl OakanaBpa U CTUMYJIUPOBAHUS €€ pUTMHUYHOCTH. OCHOBa MOAYJIBHOTO OOy4YeHHS —
y4eOHBII MOMYNb, BKJIIOYAIOIINI: 3aKOHYCHHBIH OJNOK WHGOpMAIMK, IEIeByI0 MporpaMMy JeUCTBUI
o0y4Jaromerocs; peKOMEHIALUH MIPETIOIABATENs 110 €€ YCIIEIIHON pealn3aiuy.

MonysbHas TEXHONOTUSI 00eclieunBacT WHANBUAYaTN3ani0 00ydeHHsI IO COACPKaHUIO OO0YUEHHUsI, IO
TEMILy YCBOCHHS, [10 YPOBHIO CaMOCTOSTEILHOCTH, [I0 METOJaM M CIIOCO0aM yUeHHs, 110 CII0CO0aM KOHTPOJIS U
CaMOKOHTPOJIS.

LenstMu OCBOEHUS NUCLUILIUHBI SBIISIFOTCS

- (¢opMmupoBaHue y oOy4aromuxcs 3HAaHUH W YMEHUH B pelICHHH NPOGecCHOHANBHBIX 3a1ad B
00J1aCTH MEPCIIEKTUBHBIX Pa3pad0TOK M MAaTEepUaAJIOB HAHOTEXHOJIOTHM M METOJaX UX AUArHOCTHKH, B KAYECTBE
OCHOBBI JUI U3YYEHUS IPYTUX CHEIKYPCOB JaHHOM CTIEHUaIN3alNN;

- cdopmupoBaTh Yy OOyYalOmIMXCS M[EIOCTHOE NpeAcTaBieHHe 00 OCHOBHBIX IIOCTYyJaTax
HaHOTEXHOJIOTUH, MaTepHanax HAaHOCUCTEMHOM TEXHHKH, METOJaX TUarHOCTHMKH HAHOOOBEKTOB M HAHOCHUCTEM,
OCHOBaX HAaHOWHIYCTPUH, Pa3MEPHBIX U (PYHKIIMOHAJIBHBIX CBOHCTBaX HAHOOOBEKTOB HAHOTEXHOJIOTHH.

3agauy MpenojaBaHusd AUCUUIUIMHBI COCTOST B MO3HAHUU NMPUPOABI SIBICHUN >KU3HEAEATEIbHOCTU
MyTEM M3y4eHUs OMOJIOTHYECKUX 0OBEKTOB U CUCTEM Ha YpOBHE, IPUOIIDKAIONIEMCS K MOJICKYJIIPHOMY, a B
pside cilydaeB M JOCTHTAIOIEM 3TOTO Mpeaea.

3. IlepeueHb NJIAHHPYEMBIX Pe3yJbTATOB 00y4YeHHS MO JAUCHUIIUHE (MOIYJI0), COOTHECEHHBIX C
IUVIAHMPYeMBIMH  pe3yJIbTaTAMH OCBOEHHSI 00pa30BaTeIbHOW NporpamMmbl  (KOMIETEHIUH
o0yuaroulerocs, popMmupyemblie B pe3y/ibTaTe 0CBOCHHS AUCLHUIIMHBI).

Nzydenue muctumiuabl “HanoTexHoMOrUs, MeTabO0JIMKA, MPOTEOMHKA, OMOMH(pOpPMaTHKa HANPaBICHO
Ha (opMHUpOBaHUE Y OOYUAIOIINXCS CIECAYIOIUX KOMITCTCHITUI:

OO01eKy/JIbTYPHBIMH KOMIIETEHUMAMH

BJIaJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOaMU M CPEICTBAMM IMONYYCHHS, XPaHEHMs, MepepadoTKu
uH(popManuK, HaBBIKAMH PabOThI C KOMITBIOTEPOM KaK CpeCTBOM yrpasienus ndopmanueii (OITK-5);

npogeccnonanbubiMu  kKomnereHuusimu (IIK), coorBercTByrommMu BuaaM MpodecCHOHATBHOM
NesITebHOCTH, HAa KOTOPblE OPHEHTHPOBaHA MporpamMMa OakajiaBpuara:

HayuHo-ucciie1oBaTe/bcKas AesITeIbHOCTh:

TOTOBHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIOHHbBIE TEXHOJIOTHH B CBOEH NMPO(eCCHOHANBHOM
obsacTu, B TOM 4uciie 0a3bl JaHHBIX U TaKeThl MPUKIaAHbIX nporpamm (ITK-11);

B  pesymbrate  ocBoeHus  aucHMIUIMHBI  «HaHOTexHosiorusi,  MeTaboJiMKa, — MPOTEOMHKA,
OronHpopMaTHKaY 00yJYaIOLTHICS TOKESH

3HATB: CTPYKTYPYy M OCHOBHOE COIEpXKaHHME Kypca, a TakKe B3aHMMOCBS3b 4acTeil Kypca MEexay co0oif;
KiIaccu(uKauyu HaHOMATEpUAJOB MO T'€OMETPHUYECKOH pa3sMepHOCTH; (DYHKIMOHAJIHHOMY Ha3HAYECHUIO, IO
IpUPOJAEC COCTABIAOIINX KOMIIOHCHTOB; OCHOBHBIC METO/Ibl JUArHOCTUKA HaHOO6BeKTOB 1 HAHOCHUCTEM,

MU3BECTHBIC MCTO/bI IMOJTYUYCHHA PA3JIMYHBIX BUAOB HAHOMATCPHUAIOB, UX MPUHIUIIBI, METOAUYCCKHUE MMOAXOAHI,
npeuMylIeCTBa M OrpaHUYCHHA; OCHOBHBIC pPa3MCpPHBIC CBOMCTBA HaHOOGLeKTOB; OCHOBHBIC HaIlpaBJICHUA
HAHOTEXHOJOTHH B 00JaCTH UX MNPUMCHCHUS

yMeTh: Kiaccu(puuupoBaTs HAHOMATEPUANBI 10 UX HA3HAYCHHIO, CITIOCOOaM IOITydeHHUs ¥ CBOHCTBAM, BEIOMPATh
HEOOXOAMMBIC METOABl HWCCJICNOBAaHWS HAHOMATEPHAIOB, HWCXOMSA W3 3a7ad KOHKPETHOTO WCCJIEIOBAHMS,
dhopMymupOBaTh HAYYHO-TEXHUYECKYIO MpOOJIeMy B TOWH WM HHOW 00JIacTH pa3pabOTKH, W3TOTOBJICHUS H
TECTUPOBAHUS M3CIUH W3 00BbEMHBIX HAHOMATEPUAIOB HA OCHOBE HAHOIIOPOIIKOB, a TaKXe JAPYTUX BHIIOB
HaHOMAaTEPHAJIOB; OCYIIECTBIATh CcOOp, 00pabOTKy, aHAIM3 W CHCTEMAaTH3alMI0 HAyYHO-TEXHUIECKOMN
nH(pOpMAIUU TI0 U3ydaeMoW JucHHILIMHE. [IpencTaBisTh UTOTM CaMOCTOSTENLHOW paboThl B BUIE OTYETOB,
JIOKJIaJIOB HAa CEMUHAPAX, C HCIOIh30BaHNEM KOMITBIOTEPHBIX MPE3eHTAIINN

BJajleTh: METOAAMU NOJTOTOBKM MAaHHBIX JUIS COCTaBIECHUS O030pOB, OTYETOB M JIOKJIAJOB O HAay4yHO-
HCCIIEI0OBATeNbCKON paboTe; MeTogaMu opraHu3anuu MHTepHET-pecypcoB At cOOpa MEKAUCIMIUIMHAPHBIX
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3HaHWH B 00JacTH COBPEMEHHOW HAyKH O HaHOMAaTepUaliaX, KBAJTU(PHUIIMPOBAHHOTO OOOOIICHUS HAYYHBIX
aHHBIX.

2. MecTo AMCIUTJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIi MPOrpamMmbl.

JuctumnuHa «HaHOTeXHOIOT WS, METa0OoINKa, IPOTEOMHKa, OMOMH(DOPMATHKA» OTHOCUTCS K bioky 1
Jucuumnuael (Moxynu) 6a3oBoit yactu (b.1. b.31), uzyuaercst B 8 cemectpe. OHa Oa3upyeTcs Ha 3HAHUSX,
MOJNyYEHHBIX TMPH HM3YYCHUH psJa CUYUTABINUXCS pPAaHEE HE3aBUCUMBIX HAyK W TEXHOJOTHH, (DU3HKO-
MaTeMaTHYCCKUX, OMOXUMHUYECKUX, HHPOPMAITMOHHBIX TEXHOJIOIHH, AaTOMHOH MHKPOCKOIIHUH, 3JCKTPOHHOMN
TEXHHKH.

[IporpaMma JTUCIMILTAHBI TOCTPOCHA OJIOYHO-MOMYJIBHO. B HEll BBIACICHBI CICAYIONINE pPa3aeibl:
BBEJICHHC B HAHOTCXHOJIOTHIO; HAHOOMOTEXHOJOTHSA, METa0OJMKa, TMPOTeOMUKa, OWOMH(MOPMATHKA;
MEPCIICKTHBBI 3KOHOMHYECKOTO Pa3BUTHUSI HAHOTCXHOJIOTHH.

3.00beM qUCHUIJIMHBI (MOAYJIS)) B 3a4€THBHIX €IUHUIAX ¢ YKa3aHHEM KOJIMYEeCTBA aKaJeMUYEeCKHUX HJIU
4YacoB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy (BO B3aMMO/IeiicCTBHM C MpenojaBaTejieM) odyuaomuxcs (1o
BU/JaM YUeOHBbIX 3aHATHI) U HA CAMOCTOSITEIbHYI0 padoTy 00y4aroIuXCsl.

Tab6nunal Ob1mas Tpym0eMKOCTh AuctuIuiuabl 180/5 3aueTHBIX MUHHMIIL.

Buner yueOHOM Harpy3ku Bcero Cemectp 7
4acoB
KonTakTHas pabota (Bcero) 30 30
B TOM YHCIIE:
Jlexumun 6 6
U3 HUX: 2 2

aKTHUBHBIE (DOPMBI 00y4eHHUS

ITpakTryeckue 3anarus (I113) - -

n3 HUX: - -

aKTHUBHBIE (DOPMBI 00y4eHHUS

JlaboparopHsie padots! (JIP) 24 24
W3 HUX: 12 12
aKTUBHBIE (OPMBI O0YUEHUs
ITpakTuyeckas moAroToBKa 4
CamocTosiTenbHas pabota (Bcero) 150 150

B ToM unciie KCP - -

Bun npomexxyTouHOR - JK3aMeH
aTTeCTaluu

OO0mmas Tpy10eMKOCTh 180/5 180/5
Jac/3au. e

4. Coaepsxanue JMCHUILIAHBI (MOAYJIs), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jfesaM) ¢ yKa3aHHeM
OTBEJIEHHOT0 HA HUX KOJHMYeCTBA aKaJeMHYeCKUX H BI/I0B Y4eOHbIX 3aHATHH.

4.1 Copep:xanue MoOAyJIel M pa3aejioB TUCHHUIIIMHBI

Cemectp 7
(xonmyecTBO MonyJIel 3 )
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Mopyns | «BBeneHne B HAHOTEXHOJIOTHIO

Ue]lb: C(bOpMI/IpOBaTB OCHOBHBIC ITOHATHA U OIIPEACICHUA HAYKH O HAHOCUCTEMAaX U HAHOTCXHOJIOTHAX.

HaHoTO4YHOCTH, HAaHOYYBCTBUTENBHOCTH, (DYHKIIMOHAIBbHbIE W KOHCTPYKTHBHBIE HaHOMAaTEpHAIIbI,

METOIBI

HAaHOTCXHOJIOTUH, MCTOAbI U3TOTOBJICHHUA HAHOCTPYKTYP. HCTOpI/IH BO3HUKHOBCHHUS HAHOTEXHOJIOTHH U HayK O

narocucremax. (OITK-5,ITK-11)

Ne

n/m

HaumenoBanue paznena

JAHHBIN MOJYJIb.

JMCLHIUIMHEI, BXOSILETO B

Coneprkanue paszaena

KOHTaKTHas paboTa

CPO

1. | lpeamer usyuenus
HAaHOTEXHOJIOTHUH.

[TonsTHe KIaccupuKamms
HaHOOOBEKTOB. VICTOpHS pa3BUTHS
Ha"otexHojoru. O0aacThb
npumeHeHust. OCHOBBI
HaHOTeXHOJIoTHH. UTo Takoe
HAaHOTEXHOJOTHUS, UCTOPHS
HAHOTEXHOJIOT' MU, OTHOIIICHHE
BCJIMYMHA-CBOMCTBA.

UeMy COOTBETCTBYET €JMHHUIIA
HAHO, cBobOoanas
MaHHITYJISIHAS aTOMaMHU |
MOJICKYJTaMH, U3TOTOBJICHHUE
JNIEKTPOHHBIX CXEM C
AKTUBHBIMH DJIEMCHTAMH,
pa3paboTKa ¥ U3rOTOBJICHUE
HAHOMAIITHH.

2 | PyHKIHOHAIBHBIE U
KOHCTPYKTHBHBIE
HaHOMAaTEepUAJIbI
HEOPraHUYECKON U
OpraHUYeCKOMN MPUPOJBL.

@yIuiepeHsl U yTIepOIHbIE
HaHOTPYOKH. CTPYKTypa U COCTaB.
Merons! nosyuenus. [Ipumenenue
YIJIEPOIHBIX HAHOTPYOOK.
JIeHrMIopoBCKHE MOJIEKYJIISIPHBIE
IieHku. Aaresus. MeToquku
OCHOBaHHBIC Ha TEXHOJIOTHU
Jlenrmtop-brnomxerr.

B nocienHue roibl MOSBUIINCH
HOBBIE YpPE3BBIYANHO
HHTEPECHBIE U IEPCIICKTHUBHBIE
JUTSL HAHODJICKTPOHUKHU
yIJIepoAHble HOBOOOPA30BaHUS,
Takue Kak (GpyiepeHs! u
yIIIepOAHbIC HAHOTPYOKH.
OueHb HHTEPECHBIE CBOWCTBA U
LIMPOKYIO IIEPCIIEKTUBY
NPUMEHEHUS B
HAHOBJIEKTPOHUKE UMEIOT
TOHKHE CJIOW THOPHIHBIX
HAaHOKOMIIO3UTOB, [TOJy9ICHHBIE
Meto oM JIeHrmrop-biioxeTT.
Heopranunueckue n
OpraHUyYEeCcKHe
(yHKIIMOHATBHBIC
HaHOMAaTEPUAIBL, (YIIIEPEHbI,
yIJIepOAHbIE HAHOTPYOKH,
JICHTMIOPOBCKHE MOJIEKYJISIPHBIE
TUICHKH.

Monynsb Il «OcHoBBI OHOMHDOPMATHKI

Lenp: mproOpeTeHne TEOPeTUYECKUX 3HAHWM, HEOOXOIUMBIX JJISi OCBOCHHS MEKIUCIHILTMHAPHBIX HAYYHO-
TEXHUYECKUX 3HAHUHM, OCHOBAHHBIX Ha CpPEACTBAX W METOJaX OHOTEXHOJOTHH W HAHOTEXHOJIOTHH,
3aHUMAIOIIHUICS U3YUYeHHEM U BO3JICHCTBHEM OOBEKTOB HAHOJMAIIO30HA HA OMOJIOTHYECKHE OOBEKTHI C LENbI0
CO3/IaHUSI U MIPOM3BOJICTBA TOJIE3HBIX JUIS Y€JIOBEKa MPOIYKTOB, TeXHOJIOrHi 1 mporeccon.(OITK-5,TTK-11).

1. | BBenenue B
6nonHpOpMaTHKY

[Ipenmer, 3aaun U 0OBEKTHI
ouonnpopmaruku. Hoseiimme
JOCTIDKEHHS B 00J1aCTH
MOJICKYJIIPHOM OWOJIOTHH W TEHETHKH,
BBI3BaBILNE HEOOXOAUMOCTD Pa3BUTHUS
OnonH(OPMATHKH.

HHpopMalinoHHbIE TEXHOIOTHH,
HAIIe/[IINe TPUMEHEHHE B
ononnpopmaTrke. CHCTEMHBIN
MOIX0/1 B OMOMH(pOpPMATHKE.

2. CrpykTypHas u
CPaBHHTENbHAS TEHOMUKA.
IIporeomuxka.

CpaBHHUTENBHAS T€HOMHUKA.
Buonndopmanronnsie 6a3bl JaHHBIX.
Bunsl u nouck. MIHTErpupOBaHHbIE
6a3b1 JaHHBIX MeTobI CpaBHEHUS
MIEPBUYHBIX CTPYKTYpP MOJIEKYJI
6uononumepoB. [IpocTpancTBeHHas
CTPYKTypa 0e1K0oB. MeTO b
MIpeICKa3aHMsl IPOCTPAHCTBEHHBIX

dunoreHeTHUECKUH aHAIN3
[Ipobnems! punorenun
T€HOMHBIX
MTOCJICIOBATEILHOCTEH.
OHTOJIOTHH TCHOB.
Nudopmarimonnoe coaepkanue
TeHETUYECKUX
MOCJICAOBATEIILHOCTCH.
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CTPYKTYp OenkoB. MeXaHU3MBbI

Pacno3naBanue Y4aCTKOB

(hopMrpoBaHUs TPOCTPAHCTBEHHBIX CKPBITHIX TIEPUOTUIHOCTEMH,

CTPYKTYpP OMOJIOTHIECKIX
MaKpOMOJIeKyJ1. baHku OeKOBBIX
ctpykryp. Komnbrorepaoe
MOJIETTMPOBAHKUE B3aUMOIEUCTBUSA
OHMOJIOTMYECKUX MOJICKYI. MeTo bl
CpaBHEHUS MTPOCTPAHCTBEHHBIX
CTPYKTYp OMOIOTHIECKIX
MaKpoMOoJIeKys1. MeToibl
MOJICIMPOBaHUS B3aUMOACHCTBUN
MEKIY MaKpOMOJIEKYJISIPHBIMU
KOMILTeKcaMu. MonekyJisipHas
rpaguxa.

MOBTOPOB, YYaCTKOB
CTaTUCTUYECKOM
HEOTHOPOIHOCTH.

4.2 Pa3gennl THCHUILINH U BUABI 3aHATHI

Paznen JHCIUILTUHBI, Jleku. 113 JI3 CPO Bcero
BXOJISITIIETO B JAHHBIN MO JacoB
CemecTtp 7
2 1 - 38 45
>
X 1 - 6 38 45
=
a 2 - 6 38 46
=
>
5=
= 2 - 6 36 44
4.3 TemaTnuyecKMii NJIaH JeKUHH
Pazgen nuCHMIIINHEL, Tema aexuun KonrtaktHasg
BXOIAIIMUNA B JaHHBII pabora
(qac.)
Cemectp 7
BaejieHue B [IpenMeT u3ydeHHss HAHOTEXHOJIOTHH. 1
8 HaHOTCXHOJIOTMIO DYHKIMOHAIBHBIE W KOHCTPYKTHBHBIE 1
E{’ HaHOMaTEPUAIbI HEOPraHUYECKOU u
S OpraHuYecKoi MPUPOABL. Jlexuus-
npesenranus. ( OITK-5,1TK-11)
OcHoBBI GHonH(pOpMaTHKH | DBEICHUE B ornonHpopmaruky (OIIK-5, 2
o~
i ITK-11)
=
2 CTpyKTypHas U CpaBHUTEIbHAS TCHOMUKA. 2
§ [IpoTeoMuka.
(OIIK-5, TIK-11)
Hroro: 6u
BT.4. B aKTUBHOH Qopme 24

4.4 JlaGopaTopHbIii NPAKTHKYM




No paznena Tema 1ab0paTOpPHOTO MPAKTUKYMa 3aHSITH KonTaktHas
JUCLUIUINHBI, pabota
BXOZSIIETO B (ac.)

JTAHHBII MOJYJIb
Cemectp 7
1 OcHoBbl HaHOTEXHONOTHH. UTO Takoe 6
HaHOTEXHOJIOTHUS, UCTOPHUSI HAHOTEXHOJIOTHH,
oTHolIeHue BeanyuHa-cBoiictra. (OITK-5,1TK-11)
2 Kpyrasiii cron: «CBoiicTBa HEOPTaHUUECKUX 6
A OpraHUYecKUX PYHKIHOHATBHBIX
s, HaHOMAaTEepHaNoB, QyJIEPEHBI, YIIIEPOIHbIE
& HaHOTPYOKH, ICHTMIOPOBCKUE MOJICKYJISIPHBIC
= wienkmy» (OITK-5,11K-11)
3 VY CTpoHCTBO M MPUHIHMIT pabOTHl AaTOMHO-CHIIOBOTO 4
MHUKPOCKOIIA, TYHHETbHOTO MUKPOCKOTIA.
Onrryeckas MUKpockomns omkaero ot (OITK-
5, [IK-11)
1 OrnpezaeneHne HyKI€OTUIHOU 4
M0CJIE0BATEILHOCTH IO HA3BAHUIO
~ OTIpeJIeIEHHOT0 OeJIKa C MOMOIIBI0
x KOMIIBIOTEpHBIX Tiporpamm GenBank, 6aza gaHHBIX
2 reHoB ¥ reHoMoB | Protein Data Bank (PDB)
§ (OIIK-5,ITK-11)
2 [TpuHINTIEL TEKONPOBAHUS TTOCIEI0BATEILHOCTH 4
JIHK B nocienoBaTenbsHOCTh O€IKa ¢ ITOMOIIBIO
nakera nporpamm EMBOSS (OITK-5,ITK-11)
HUroro: 244
B T.4. B akTHBHOU (hopme 244
4.5. CamocTosiTeIbHAA padoTa o0yyarommxest
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Cemectp 7
IepcriekTBHI Oy TyIIErO + + - - + - - 26
pasBUTHSA
HaHOOHMOTEXHOJIOTHH.
IIpuHuunuansHas
_ BO3MOXHOCTh
8 o0BeTMHEHUS
& OMOJIOTHYECKHX U
‘2"’ SIIEKTPOHHBIX
KOMITOHEHTOB.
[IpoGnems! BHEApEHNUS + + - - + - - 32
HaHOTEXHOJIOTUH B
NPOMBIIIJIEHHOE
POU3BOJICTBO.




Meroauka + + - - + - - 32
PEHTTEHOBCKOTO aHalln3a
CTPYKTYPHOTO CTPOEHHUS
JHK. Meton pe3oHnanca,
paccenBaHue U
OTpakeHHE.

Opranuszanus + + +
MPOMBIIIIIEHHOTO
IPON3BO/ICTBA,
MHHOBAIIMOHHBIH aCIIeKT
CTaHJApTHBIX METOJIOB C
IEIIBIO0 TIOTYYEeHNUST HOBBIX
HKCIUTyaTallnOHHBIX
XapaKTePUCTHUK.

MukpoTpyO0oUKH 1 + + +
MHKPO(DHIaMEHTHI.
HcckycTBeHHble
HaHOMaTEepHraJibl HA
ocunore JIHK

HNudopmarmontsie + + - - + - - 26
TEXHOJIOTHH, HAIIATINE
MIpUMEHEHUE B
ononHpopmatuke.
CHCTEMHBIN ITOXO0]1 B
OomonH(pOpMaTHKeE.

DUIOreHeTUYECKU I + - - - + - - 28
ananms [IpoGiemMsr
(hUIIOTCHUY TEHOMHBIX
IIOCJIEI0BATENBHOCTEH.
OHTOJIOTMH TE€HOB.
HNudopmarnmonHoe
coJlepyKaHue
T€HEeTHYECKUX
MOCJIEI0BATEIBHOCTEH.
Pacno3HaBaHue y4acTkoB
CKPBITBIX
MEPUOIUYHOCTEN,
MOBTOPOB, YYaCTKOB
CTaTUCTUYECKOM
HEOJHOPOJHOCTH.

Moy 2

Bcero 4acos, 150 y
B ToM unciie KCP

5. TlepeyeHb y4eOHO-MeTOANYECKOro oOOecledeHUs] AJIS CAMOCTOSITeJbHOH pPaldoThl o0y4yarommxcsl IO
JMCHUIJINHE (MOIYJII0).

OOyuaromuiicst IMeeT HeOTPaHMUEHHBIH JOCTYN K HHPOPMaMOHHO-00pa30BaTeIbHON Cpeie yHUBEPCUTETa
http://do3.orelsau.ru/subject/index/card/switcher/programm/subject id/1157

1. Tapacora H.B. TepmoanHaMuieckre OCHOBBI HAHOTEXHOJIOTUH. DHTpOMHsI, CBOOOAHAs dHeprus [ mboca
[DneKTpOHHBIH pecypc] : METOAMYECKHe yKa3aHUs K MPAKTHYECKUM 3aHATHSAM IO AucuuIumHe «Du3uko-
XUMHUYCCKHE OCHOBBI HaHOoTexHosoruit» / H.B. TapacoBa. — DieKTpOH. TEKCTOBbIe MaHHbIC. — JIumenk:
Jlunenkuii rocyaapcTBeHHbIN TexHUueckuit yausepcuret, 9bC ACB, 2015. — 25 ¢. — 2227-8397. — Pexum
nocrtymna: http://www.iprbookshop.ru/57620.html



http://www.iprbookshop.ru/57620.html

2. TIpoxodreBa H.U. ®usndeckue >¢hHeKThl HAHOTEXHOJOTHH [ DIEKTPOHHBIA pecypc] : yueOHoe mocobue
/ H.W. IIpokodnwesa, JI.A. ['puboB. — DaeKTPOH. TEKCTOBBIC JaHHBbIC. — M. : MOCKOBCKUI TOCYAapCTBECHHBIN
crpoutensHblil  yHHBepcuteT, OBC ACB, 2013. — 100 c. — 978-5-7264-0745-6. — Pexum nocryna:
http://www.iprbookshop.ru/23754.html

3. Kepumkynosa, A. P. BuoMmenuiiackass HaHOTeXHOJIOrHs : yueOHoe nmocodue / A. P. Kepumkyinoa. —
Anmartsl : Ka3axCkuii HallMOHAIBHBIA yHHBEPCHUTET MM. anb-Papadu, 2018. — 130 ¢. — ISBN 978-601-04-
3274-1. — Tekct : 3MEeKTPOHHBIN // DnekTpoHHO-OMOMMoTeunas cucremMa IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/93663.html

6. ®OH/ OLIEHOYHBIX CPECTB AJs MPOBEAEHHUS MPOMEKYTOYHON aTTecTaluN 00y4alouuXxcsl o
AMCUMILIMHE (MOAYJIIO).

@DOoH/ OLIEHOYHBIX CpPEACTB NpEACTaBIICH B NMPHIOKEHWHM K pabodeld mporpamme HanoTexnomorws,
MeTaboInKa, mporeoMuka, ononadopmaruka (Ilpmmoxkenne 1) BKarodaeT B ceOs:

-lepedeHh KOMIETeHIWH C yKa3aHWeM »JTaloB HX (OpPMHpPOBaHHMS B MPOIECCE OCBOSHUS
00pa3zoBaTeIbHON IPOTrPaMMBbI;

-OMMCaHHUEe T[IOKa3aTelell U KpUTepueB OLEHUBaHMA KOMIETEHLMH Ha pa3iuyHBIX »JTamax HxX
(hopMupoOBaHUs, ONTUCAHNE IIIKAIl OIICHUBAHUS;

-KOMIUIEKT 3aJlaHuii K KOHTPOJILHOH paboTe no wmoxyto «BBeneHue B HAHOTEXHOJOTHION,
«HaHnomarepuaiibl 1 HAHOCTPYKTYPBI», «MeT01bl HAHOOUOTEXHOJIOTHI».

-KOMIUIEKT BOIPOCOB K CEeMUHApy 10 MOIyNio «BpemeHue B HaHOTEXHOJOTHIO», «HaHOMarepmambl u
HaHOCTPYKTYPBI», «MeToapl HAHOOMOTEXHOIOTHI.

- DK3aMEHALMOHHBIE OUIICTHI.

-epeyeHb TeM pedepaToB mo Moaymo «Bpemenume B HaHOTexHONOTHIO», «HaHomaTepmambl u
HaHOCTPYKTYPbD», «MeToapl HAHOOMOTEXHOIOT I

-METO/IMYECKHE MaTepuajbl, OMpPEENIAIONUe MPOLUEAYphl OLEHUBAHUS 3HAHWN, YMEHHH, HaBBIKOB U
(unm) ombITa ESATEIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (OpMUPOBaHUS KOMIETCHIIHNA

- KoHTponbHBIE BOPOCH! 711 CAMOCTOSITENIbHON OIIEHKH KaueCTBa OCBOCHUS TUCITUTUTAHEI

1. JlaiiTe ompeneneHuss TepMHHAM: HAHOYACTHLA, HAaHOCHCTEMa, HAHOKOMIIO3UT, HaHOHAYKa,

HAaHOTEXHOJIOTHS.

2. Kakum 06pazomM MOXKHO KJTacCU(UITUPOBATH HAHOPA3MEPHBIE CHCTEMBI?

3. Uto Takoe KBaHTOBBIE HAHOCTPYKTYPHI ¢ pazmepHocThio 0D-, 1D-, 2D-? IlpuBenuTe npuMepsi.

4. Kakuie TUITBI KOMITO3UITMOHHBIXHAHOMATEPUAIOB BaM M3BECTHBI?

5. Kakue qBa OCHOBHBIX TEXHOJIOTHYECKHX TIOAX0/1a UCTIONB3YETCs IS TIOTYIeHUS

HaHOpa3MePHBIX CTPYKTyp? Uem 310 00ycmoBieHO?

6. Kakue meTonmbl cWHTE3a HAHOIIOPOIIKOB MOTYT OBITh OTHECEHBI K JHMCIEPTallHiOHHBIM MeTojam?

Kaxkue — k MeTogaM KOHAEHCAITMOHHBIM?

7. Kakum 06pa3oM MOKHO TTOJTYYHUTh HAHOTIOPOIIOK, COCTOSIINN M3 YaCTHI] IPUMEPHO

OJIMHAKOBBIX 110 pa3zMepy?

8. Kakue MeTo/bI CHHTE32 YTIIEpOIHbIC HAHOTPYOOK BaM W3BECTHBI?

9. Kakum 006pa3zoM MOXKHO HCCIIEIOBAaTh MEXaHMYECKHE CBOMCTBA HAHOMATEPHAIIOB?

10. Ilouemy aiist 0OBSICHEHUST OCOOBIX CBOICTB BEIIECTBA B HAHOPAa3MEPHOM COCTOSTHUM MBI BCTIOMHHAEM

0 CBOMCTBax MOBEpXHOCTH? UeM MOBEPXHOCTH OTIUYAIOTCS OT 00BeEMa

BemiecTna?

11. Yro Takoe moBepxHOCTHas sHeprus? Kakue MeTonapl ONpeAeNieHUs TMOBEPXHOCTHBIX SHEPIuid

TBEP/ABIX TEJI BaM U3BECTHBI?

12. B kakuX yCIOBHSIX BO3MOXKHA CAMOOPTAaHU3AINSI HAHOPA3MEPHBIX CTPYKTYP?

13. KakoBbl 0COOEHHOCTH 30HHON CTPYKTYPBl METAIJIOB M MOJTYIIPOBOJHUKOB B

HaHOKPHUCTAJIMYECKOMCOCTOSHUM?

14.YT0 Takoe HaHOANEKTPOHNKA N HaHO(GOTOHNKA? KakumMu BHIATCS IEPCIIEKTHUBBI

JTATBHEUIIIETO Pa3BUTHS TaHHBIX 00JIacTel 3HaHUS?

15. KakoBbI BO3MOKHOCTH UCTIOIB30BAHUS HAHOYACTHUL] B KATAIMTUYECKUX Mpoleccax?

IIpuBenuTe KOHKPETHBIC IPUMEPHI.

16. B xakux 067acTsIX MEIUIIMHBI HAHOTEXHOJIOTHUH YK€ UCIOIB3YIOTCS HITH MOTYT OBITH

MCIIOJIb30BaHbl B Oyaymem? KakuM 00pa3oM Ha OCHOBE HAHOTEXHOIOTUH YIIy4IIAIOT

XUPYPTrUUECKU HHCTPYMEHTapuii?

17. M0XHO 71 HICTIONIb30BAaTh HAHOTEXHOJIOTHH TPU CO3JJaHIH TOTTUBHBIX 3JIEMEHTOB?
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http://www.iprbookshop.ru/23754.html
http://www.iprbookshop.ru/93663.html

18.HanorexHonorus. OCHOBHBIE TEXHOJIOTUYECKUE TPUHIUIBI: «CBEPXY—BHHU3» M «CHU3Y—BBEPX).
MexaHU3Mbl cCaMOOpTaHU3aIHH.

19. @usudeckre METOJBl CUHTE32 HAHOMOPOIIKOB (METOJ[ 3JICKTPOB3PhIBA, MEXaHUYECKOE U
YJIBTPa3ByKOBOE JIUCIIEPTUPOBAHUE).

20. X¥MHAYECKHE METOIbI CHHTE3a HAHOTIOPOIITKOB.

7. IlepevyeHb OCHOBHOW W /OMOJHHUTEILHON y4eOHOIl JUTepaTypbl, HEOOXOAUMOM A OCBOCHHSA
AUCUHUIJIMHBI (MOIYJIST).

OcHoBHas JuTEepaTrypa

1. Beeaenuwe B HaHOTexHONOTHIO : ydueOHmk / B.M. Mapromun, B.A. JKa6pes, I'.H. Jlykpsauos, B.A.
Tymuk. —  Cankr-lIlerepbypr : Jlams, 2012. — 464 c¢. — Pexum mocryma:
https://e.lanbook.com/reader/book/4310/#21

2. MeneaukoB B.H. HaHoTexHonoruum B aTOMHOHM SHEpreTHKe [DICKTPOHHBIN pecypc] : ydeOHOe
nocobue / B.H. MenbaukoB, H.B. O6abkoB. — JJ1eKTpOH. TEKCTOBBIE AaHHbIE. — ExarepuHOypr:
VYpansckuii penepansubii yauBepcuter, 9bC ACB, 2013. — 248 c¢. — 978-5-7996-0878-1. —
Pexxum nocrtyna: http://www.iprbookshop.ru/69640.html

3. CrpokoBa, B.B. HanocucreMbl B CTPOMTEIHLHOM MaTepHaaoBeAeHHMH: ydeOHOoe mocobue / B.B.
CrpokoBa, 1.B. Xepuosckuii, A.B. UepeBaroBa. — 3-e¢ uzm., crep. — Cankr-IlerepOypr : Jlansb,
2017. — 236 c¢. — Pexxum gocrymna: https://e.lanbook.com/book/93008

4. CwmupHoB, FO.A. OcHOBbI HaHO- M (YHKIMOHAILHON JIEKTPOHMKH : ydeOHoe mocobue / FO.A.
Cwmupaos, C.B. Coxkonos, E.B. TutoB. — 2-¢ uzn., ucnp. — Cankt-IletepOypr : Jlans, 2013. — 320
c. — Pexxum nocryma: https://e.lanbook.com/book/5855

JlonoJiHHTEIbHAS JINTEpaTypa:

1.Xamn, M. HaHOTEXHONOTMHM W OKOJOTHA: PHUCKH, HOPMATHBHO-TIPABOBOE pETYJIHPOBAHHE U
ynpasnenue [Tekcr] / M. Xam, 1. boymen ; niep. ¢ auri.: B. H. Eroposa, E. B. I'ynsesoii. - Mockga :
BMHOM. Jlabopatopus 3Hanui, 2013. - 344 c.

2. XaptmanH, Y. OuapoBaHH€ HAHOTEXHOJIOTHH. - 3-€ M31. (3J1.) : yueOHOe 3JIeKTpoHHOe u3naHue / Y.
Xaptmanu .— M. : BUHOM. JlaGopartopust 3Hanwuit., 2014. — 256¢.

Ilepuoouueckan numepamypa:

1. HAHOTEXHOJIOI'MUA — M., 2005-2021, 1-12 (B rox);

2. HAHOTEXHOJIOT'M: HAYKA U ITPOU3BOJCTBO — M., 2005-2021, 1-12 (B ron);

3. HAHOTEXHOJIOT'M1 SKOJIOT'UA ITPOU3BOJCTBO — M., 2005-2021, 1-12 (8 ron);

8. Ilepeuennb pecypcoB HH(POPMALNHOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «AHTEpHET», COBpeMEHHbIE

npodgeccuoHaIbHbIe 0a3bl JaHHBIX, HH(OPMAIUOHHbIE CIPABOYHbIE CHUCTEMbI HEOOXOAMMBIX s
OCBOCHHUS TUCHUILINHLI.

ObC wm3natensctBa «lOpaiit»  https://biblio-online.ru/  (http://library.orelsau.ru/els-remote-
access-by-subscription.php ). Heorpanu4eHHbIH TOCTYIIL.

2. DBC wusznarensctBa «Jlanp» https://e.lanbook.com/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php ). HeorpanuueHHbIH 10CTYII.

3. OBC «IPRbooks» http://www.iprbookshop.ru/ (http://library.orelsau.ru/els-remote-access-by-
subscription.php ). HeorpanuueHHslIii 10CTYyII.

4. HaumonaneHweli  mm¢ppoBoii  pecypc  «Pykont»  https://rucont.ru/chapter/rucont
(http://library.orelsau.ru/els-remote-access-by-subscription.php ). Heorpanu4enusiii toctym.
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https://e.lanbook.com/reader/book/4310/#21
http://www.iprbookshop.ru/69640.html
https://e.lanbook.com/book/93008
https://e.lanbook.com/book/5855
https://biblio-online.ru/
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https://e.lanbook.com/
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http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://library.orelsau.ru/els-remote-access-by-subscription.php
https://rucont.ru/chapter/rucont
http://library.orelsau.ru/els-remote-access-by-subscription.php

5. Hayunas oanekrtponnas  OubOiamoreka eLIBRARY  https://elibrary.ru/defaultx.asp
(http://library.orelsau.ru/els-remote-access-by-subscription.php ). Otkpsrteiii qoctym. J{ata odpareHus
14.02.2021.

6. HopmaruBHo-TexHuveckas u  HopmaruBHo-mpaBoBas  cucrema  «Texdkcrepr»
http://www.cntd.ru/?yclid=5905194109882823518. HeorpaHu4eHHbIii AOCTYII.

7. DOnextponnbiii  katamor (AUBC «MAPK-SQL»): http:/library.orelsau.ru/marcweb/
beccpounoe. HeorpannmueHHBIN JIOCTVIL.

8. Hayunas snextponHas Oubamoreka «Kubepinenwnka» https://cyberleninka.ru/. OTkpsrThii
nocrtyi. Jlara oopamenus 14.02.2021.

9. MeTtoauueckue yKkazaHusi Ui 00y4Yarommxcst

IO OCBOCHHUIO JUCHHUIIJIUHBI

[lepen u3ydyeHueM y4eOHOW NMUCIMIUIMHBI 0OydYarOIIUMCS HEOOXOAMMO BHHUMATEIBLHO O3HAKOMHUTBHCS C
TEMaTUYECKUM I[UJIAHOM 3aHATUH, CIIHUCKOM PEKOMEHJIOBAaHHON Hay4yHOl nurepaTypel. CiemyeT ysICHUThb
MMOCJICA0BATCIILHOCTD BBIIIOJIHCHUA HHAUBUAYAJTbHBIX y‘-IC6HI)IX 321):[21HPII71.

CamocTosiTesIbHAsA padoTa NPU U3YyYeHUH MAaTepuaia JUCUMIINHbI.

CamocrosTenpHast paboTa o0OydarOmIMXCS —SBISETCS OJHOW W3 B@KHEWIIMX  COCTABIISIOIINX
oOpasoBareibHOro Imporecca. HesaBucumo oT modydeHHOH mnpodeccun U xapaktepa paboThl 000
HAYMHAIOIIUH CIIEUaINCT AOJDKEH 001a1aTh hyHIaMEeHTaIbHBIMH 3HAHUSAMHU, IPOPECCHOHAIBHBIMU YMEHUAMHI
W HaBBIKAMU JIESTEIBHOCTH CBOETO MPOQUIS, ONBITOM TBOPUYECKOW M HCCIENOBATENBCKOW JCSATENHHOCTH II0
PELICHUIO HOBBIX MPOOJEM, OMNBITOM COLMAIBHO-OLEHOYHOM JAeATeNpbHOCTH. Bcee 3Tm  cocraBmsromme
o0pazoBaHus GOPMUPYIOTCS UIMEHHO B MIPOLIECCE CaMOCTOSTEIBLHON pabOThl CTYyIEHTOB, TaK KaK MPEAIoaract
MAaKCUMAJIbHYIO HWHAWUBUAYAJINU3AIHUI0 ACATCIBHOCTH KaXJA0Iro CTYACHTAa U MOKET pacCMaTpUBaATHCA
OJHOBPEMEHHO U KaK CPEACTBO COBEPLICHCTBOBAHUS TBOPUYECKON HHANBUAYATBHOCTH.

OCHOBHBIM MIPUHIUIIOM OpTraHu3alnuu CaMOCTOSITEIIbHOM pa6OTbI CTYACHTOB ABJISACTCA KOMIIIEKCHBIM
MOJIX0/1, HAMIPABJICHHBIH Ha (OPMHUPOBAHUE HABBIKOB PENPOIYKTUBHON M TBOPUYECKOH AEATENLHOCTH CTYICHTA B
ayJIUTOPHUH, IPY BHEAYJUTOPHBIX KOHTAKTaX C MPEnojaBareieM Ha KOHCYJIbTalUsIX U JOMAIIHEH MOJTOTOBKE.

Cpeny OCHOBHBIX BHJIOB CAMOCTOSTEIBHON pabOThI CTY/ICHTOB TPAJAMIIMOHHO BBIACISAIOT: MOJArOTOBKA K
JEKUUSIM, J1a0OpaTOPHBIM M IPAKTUYECKUM 3aHATHSAM, 3adeTaM, NPE3CHTAlUMsIM M [OKJIaJaM; HalucaHue
pedeparoB, BEIIOJHEHNUE 3aJ[aHMi, PEIIICHHUE 3aj1ay; TPOBEJACHUE JCJIOBBIX UTP; yYacTHEe B HAYYHOH padoTe.

Llens caMOCTOSATENHFHON PabOTHl 0OYUYAIOMIEroCcs - OCMBICIIEHHO M CAMOCTOSATENILHO paboTaTh cHavaa ¢
y4eOHbIM MaTepuaioM, 3aTeM ¢ HaydHod wuH(popMmauueil, 3aJI0KUThb OCHOBBI CaMOOpraHM3alUd U
CaMOBOCIIMTaHUA C TEM, 4TOOBI IIpUBUTH YMCHHE B IlEU]LHGfIHIGM HCMIPEPBIBHO IIOBBIIIATH CBOIO
npodeccuoHanbHy0 KBanudukanuio. B yueOHOM mporecce BBIACISIOT OBa BHOA CaMOCTOSATENBHON paboThI:
ayauTopHass - CaMOCTOATCIIbHAA paGOTa BBIIIOJIHACTCSA Ha y‘-IG6HbIX 3aHATUAX 11O HEMMOCPEACTBCHHBIM
PYKOBOJCTBOM IIPENOAaBaTeist M MO €ro 33/JaHri0; BHEAyIUTOPHAas - CaMOCTOSTENIbHAs paboTa BBIIOJIHSAETCS
CTYZACHTOM I10 3aJIaHHIO IIPENoJaBaTesis, Ho 0e3 ero HermoCPEACTBEHHOrO y4acTusl.

Teopernueckuii Marepwana MO TE€M TeMaM, KOTOpble BBIHECEHBI Ha CaMOCTOATENBHOE H3YUYECHHE,
oOydJaronuiics mpopadaTeIBaeT B COOTBETCTBUU C BONPOCAMHU JJIsl TOATOTOBKHM K 3auéry. K Hauamy ceccun
00y4aroIuiics TOTOBUT CIIMCOK BOIIPOCOB, KOTOPBIE HE YAAJIOCh pa300paTh CaMOCTOSTEIBHO B MEKCECCHOHHBIN
TepHoz.

BrinosiHeHne TOMAITHUX HHAMBUAYAJIBHBIX 32JaHUH, a TaK:Ke 3aaHui Ha J1a00paToOpHO-
NPaKTHYeCKUX 3aHATHAX, pellleHne 3a1a4.

i 3aKpemyieHus TEeOPEeTUIEeCKOro Marepuaia o0ydarolecs BBITOIHAIOT WHIUBHyalbHbIC 3aJaHUs.
Brimonnenue 3amaHuii NpU3BaHO OOPAaTUTH BHUMaHUE OOYYAIOIIMXCS HAa HauOoJiee CIIOXKHBIE, KIIOYEBBIE U
OUCKYCCUOHHBIC AaCICKTbl HM3y4Ya€MbIX TEM, IMOMOYb CHUCTEMATHU3UPOBATL W JIy4dlI€ YCBOMTH HpOﬁ}IGHHBIﬁ
MaTepua.

I/IHZII/IBI/I,ZIyaJH)HBIe 3aaHudg COACPKAT TAKIKE TECThbl, KOTOPBLIEC MOTYT OBITh HKCITOJIB30BAaHBLI Kak JUTSL
MIPOBEPKM 3HAHWK OOYYAIOMIMXCS MPENoJaBaTelieM B XOJ€ NPOBEACHHS IMPOMEXKYTOYHOW aTTecTallud Ha
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https://elibrary.ru/defaultx.asp
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https://cyberleninka.ru/

JTa00PATOPHO-TTPAKTHYUECKUX 3aHITUSAX, & TAKXKE JUI CAMOIIPOBEPKU 3HAHUI 00yJarOIUMUCS.

s BakHEWINMX TeM pa3paOOTaHbl  3aJaHus, 3aJadd, TECThl, B KOTOPBIX CKOHIICHTPHpOBaHa
3HAUUTeNbHAs ydeOHas wuH(popmanus. TecTHpoBaHWE TMO3BOJISET MPEMOAABATENI0 HE TOJIBKO OLEHUTH
yCIeBaeMOCTh OOydYaromuxcsa Ha J000M dTame uxX OoOydeHHus, HO W OKa3aTh IOMOINb CAaMHUM CTYyIeHTaM B
M3y4YeHUU Kypca. [Ipu mpoBeneHUM CaMOTECTHPOBAaHUS OOYYaroIIMeCs MOTYT BBIIBUTH TOT KPYT BOIIPOCOB,
KOTOPBIN YCBOWIIH C1a00, U B TaTbHEHIIIEM 00paTUTh HA HUX 0CO00E¢ BHUMAaHUE.

KonTpons camocTosTensHOH padOThl OOYYaromIMXCsl 1O BBITONHEHWIO 33JaHWH, PENICHUIO 3a1ad U
TECTOB OCYIIECTBIISCTCS MPEIOIaBaTEIeM C MOMOIIBIO BRIOOPOYHON M (DPOHTAILHOM MPOBEPOK MUCHMEHHBIX U
YCTHBIX WHANBHUIYAJTBHBIX 33/IaHUH Ha Ta00paTOPHO-TIPAKTHIECKUX 3aHATHUSX.

IloaroroBka K TeCTaM IO OCHOBHBLIM BasKHEHIINM acneKTaM, TEpMUHAM U MOHATHAM
JUCHHUILINHBI

Texkymuil KOHTPOJb 3HAHMM 1O OCHOBHBIM TEPMHHAM M IOHITUSAM H3y4aeMOW IHCLUIUIMHBI
OCYIIECTBJISCTCS Ha J1a00paTOPHBIX 3aHATUSAX. [Ipy MOATOTOBKE K ayJUTOPHBIM CaMOCTOSTEIBHBIM padoTaMm,
o0yJaronmmMcsi He0OX0UMO TOBTOPHUTH MPONACHHBIM MaTepruan W 0oJiee BHHUMATEIBHO COCPEIOTOYUTHCS Ha
YCBOGHHH MaTepuaja Kypca.

[IpenonaBanue AMCUUILIMHBI TPEAYCMATPUBAET:

® JICKILIUH

J1a00PATOPHBIC 3aAHATHUS
® YCTHBIHM onpoc
® TECTHpPOBaHHE

® CaMOCTOSITENBHYIO PaboTy (M3ydeHHE TEOPETUYECKOro MaTepuala; MOATrOTOBKa K  J1ad0paTOpHO-
MPAKTUYECKUM 3aHATUSAM; BBIIOJIHEHHE OMAIIHUX 3aJaHui, B T.4. pedeparsl, TOKIabl, KypcoBble pPabOTBHI,
WHAWBUAYaIbHBIE PAacueThl U 33Ja4H 10 METOIUYECKUM YKa3aHUsIM K U3YUYCHHUIO NUCLMUIUIMHBI, TOATOTOBKA K
YCTHBIM OIPOCaM, MOJLYJISIM, 3a4€Ty U TIp.)

® KOHCYJIbTAllUU MPEIIOoAaBaTCIIA.

Jlexuu 1O MUCHMITIMHE YUTAIOTCS KaK B TPAIUIIMOHHOW (OpME, TaK U C UCIOIH30BAHHEM aKTHBHBIX
thopMm oOyueHws.

['maBHOM 3amaueil KaKJIO0M JIEKIMM SBJSETCS PACKPBITUE CYIIHOCTM TEMbI M aHAJU3 €€ TJIaBHBIX
noynoxeHud. PekoMeHayeTcst Ha NEepBOM JIEKIIMM JOBECTU 10 BHUMAaHHUS CTYIAEHTOB CTPYKTYpY Kypca U €ro
paszensbl, a TaKKe PEKOMEHIYEMYIO JINTepaTypy. B nanpHelem yka3blBaTh HA4yallo KaXJ0ro pasnena, CyThb U
€ro 3aJlauu, a, 3aKOHYMB U3JI0KEHHE, TIOABOAUTH UTOT IT0 ATOMY pa3Jiely, YTOOBI CBSI3aTh €0 CO CIEAYIOINM.

Copeprkanne NeKIuil onpenensercs padodeit mporpaMMoil kypca. Kaxxas nmeknus 1oKHa OXBaTHIBATh
OTIpE/ICNICHHYIO TEMY Kypca U TPEe/ICTaBISATh COOO0M JTOTHYEeCKH BIIOJHE 3aKOHYEHHYI0 padoty. Jlydiie cokpaTuTh
TEMY, HO HE JIOITyCKAaTh MEPEPHIBA €€ B TAKOM MECTE, KOI/1a OCHOBHAS UIEs €1Ee NOJHOCTBIO HE PACKPBITA.

s MakCHMajbHOTO YCBOEHHUS JUCLUIUIMHBI PEKOMEHAYETCS U3JI0KEHHE JIEKLIMOHHOIO MaTrepuasa B
BHJIC JICKIIMU-BU3yAIM3AIIUil U JICKIIUH-TIpE3CHTANHNN (TIpeIyCMaTpUBAIONINX HATJISIHOE IIPEICTaBICHUE
MaTtepuaiga B BHIE (POTO, PUCYHKOB, BHJEO C WCIOJIH30BAHHEM MYJIbTHUMEINA U KOMITBIOTEPHOW TEXHHKH,
JEKIUA ¢ JJIEMEHTaMH OOCYXXICHUS, JIEKIUI Tnpecc-koHdepeHuii). JIeKIMOHHbI MaTtepuall JObKeH ObITh
CcHa0XeH KOHKPETHBIMU PUMEPaAMHU.

Hensmu mpoBeIeHUS MPAKTUYECKUX U JTa00PATOPHBIX 3aHATUH SIBIISTIOTCS:

e YCTaHOBIICHHE CBsI3¢H TEOPUH C MPAKTUKOW B (hopMe SKCIEPUMEHTAILHOTO TIOATBEPIKICHUS
[IOJIOKEHUH TEOPUH;

® PasBUTHC JIOTUYCCKOI'0 MBIINIJICHUA,
e yMEHHE BBIOMpATh ONTUMAJBHBIC METOABI PEUICHUsS MPAKTHYSCKUX 33/a4 W IMPOHM3BOICTBEHHBIX
npobiem;

e 00ydYeHHe CTy/ICHTOB YMEHHIO aHAJTHU3UPOBATH MOyIEHHBIE PE3YIIbTATHI;
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e KOHTPOJIb CAMOCTOSITEIIEHON PabOTHI 00YJAIONIMXCS [0 OCBOCHHUIO MaTepralia Kypca.

Kaxxmoe mpakTudeckoe 3aHATHE IEJIECO00PA3HO HAYMHATH C MOBTOPEHUS TEOPETUYECKOrO MaTepuala,
KOTOpBI OyZeT WCIONB30BaH HAa HEM. /{1 3TOTO OYEeHb BaKHO YeTKO C(hOpPMYyITHUPOBATH IENb 3aHATHS H
OCHOBHBIC 3HAHUS, YMEHHSI U HABBIKH, KOTOPBIE CTYACHT JOJDKEH MPHUOOPECTH B TEUCHHE 3aHSATHS.

Ha npakTrueckux U J1abOpaTOpHBIX 3aHATUAX MPENoaBaTeib MIPUHUMACT PEIICHHBIE U O(OPMIICHHBIC
HaJJIeKAIUM 00pa3oM 3aaHusl, JODKEH MPOBEPUTH MPABIIBHOCTD PEIIeHHS 3afad, OIEHUTH TITyOuHY 3HAHUIMA
JAHHOTO TEOPETUYCCKOr0 MaTepualia, YMEHHE aHAIM3MPOBATh W pellaTh ITOCTABICHHBIC 3a/layd, BHIOUPATH
3¢ (heKTUBHEIN CITOCOO peIIeHus, YMEHHE JeNIaTh BHIBOIBI.

ITaker 3amaHWii AN CaMOCTOSITENFHOW pabOTBI PEKOMEHIYeTCS BBAaBaTh B Hadaje CeMecTpa,
ONpENCTUB TpEACTbHBIE CPOKHM WX BBIOJHCHUS W CclHa4d. Pe3ynbraThl CaMOCTOSITCIBHONW pabOThI
KOHTPOJHPYIOTCS MIPETIOIaBaATENIEM U YIUTHIBAIOTCS MPH aTTECTAIMK 00ydaromerocs (py ciade 3a9eTa).

3amaHus Ui CaMOCTOSITENILHOW pPaOOThI COCTABISIOTCS, KakK MPABWIO, MO TeMaM W BOIpOCaM, IO
KOTOPBIM HE TPEAYCMOTPEHBI AayJAUTOPHBIC 3aHATHS, JUOO0 TpeOyeTrcs MOMOTHHUTEIBHO MpopadoTath H
MIPOaHATM3UPOBATH PACCMaTPHUBAEMBIH MTPETIOIaBaTeIeM MaTepral B 00beMe 3aIIaHUPOBAaHHBIX YacoB.

10. IlepeyeHb HHGPOPMALMOHHBIX TEXHOJIOIWi, MCIOJAb3YyeMbIX NPH  OCYLIECTBJICHUM
o0pa3oBaTeJIbHOIO Iponecca N0 JHCHMIVIAHE, BKJIKYAsd IepedeHb INPOrPaMMHOIO o0ecHedYeHHs M
HH(OPMALNMOHHBIX CIPABOYHBIX CHCTEM.

O6pazoBatensHbiit moptaid Opiosckoro I'AY Ha miatdopme «elearning 4G Bepcus 6a3oBast akageMHUECKas»,
paspaborunk Hypermethod http://do3.orelsau.ru/  Jlunensuonusiii gorosop I'MJI-JI — 20/02-1286. (OO0
"Jlenraa")

B kauecTBe mporpamMMHOro oOecredeHHsl HCIONIb3YIOTCS MpOorpaMMbl opHucHOro makera Microsoft
Windows 7 Professional, Microsoft Office Professional Plus 2007, AntuBupyc Kaspersky Endpoint security
CTaHIapTHBIM.

11. Onucanue MmaTepuaabHO-TEXHUYECKOH 0a3bl, HEO0OXOTUMO AJsl OCYIIECTBJIEHUS
00pa3oBaTeJbLHOI0 MPOIECCa MO JUCHUNIUHE

11.1 Cneyuanvhvle nomewjenus, YKOMNIEKMOBAHHbIE CHEYUATUSUPOBAHHOU Mebenblo U  MexHUYecKuMu
cpedcmeamu 00YYeHUsl, CLYHCAWUMU 051 NPEOCMABIeHUs YueOHOU unpopmayuu 60160l ayoumopuu

HauMeHoBaHHe clieUAIBLHELIX MOMeleHUi M | OCHALIEHHOCTDL CNeNHAJILHLIX MOMELIeHUH U MoOMeIeH Ui
NMOMeIleHUH JJI51 CAaMOCTOSITEILHOI PadoThl JIJISI CAMOCTOSITE/ILHOM PadoThl

VYueOnast ayautopust Juist ipoBeeHus 3ausatuil | Crenuanu3upoBaHHas MeOenb Ha 80 mocaqoYHbIX MECT,
JICKITMOHHOT'O THUTIA JIOCKa HacTeHHast, kadeapa, pabouee MECTO MPETIo1aBaTesl.
[Ipoextop NEK M 402W, mpoeKknroHHBIH 3KpaH,
aKyCTHUECKas CHCTeMa, TeJIeKOMMYHHUKAIIMOHHBIN MIKad,
JOKYMEHT-KaMmepa, yCHIINTeNb, MUKPO(OH
KOH(EPEHLIMOHHBIHN, IEPCOHAIBHBIA KOMITBIOTED.

ydeOHas ayiuTOpus sl JTaDOpaTOPHBIX Crennanu3upoBanHas Mebens Ha 20 TocaJouHbIX MECT,
3aHATHUHN, TPYIIIIOBEIX U WHIUBUYaTbHBIX JIOCKa HacTeHHas, Kadempa, pabouee MECTO MTPeToIaBaTes,
KOHCYNBTAIINH, TEKYIIETO KOHTPOISI U mKag) BBITSHKHOU 4 IIT.
MIPOMEXKYTOUHOM arTecTauuu Crepunu3aTop MEIULIUHCKUNA MapOBOKA aBTOMATUYECKUI

¢dopBakyymusiii C[IBA-75-1-HH-1 T, 6ukc (kopoOka
[ummennOyma) Kd-18, bakrepunnaasii oomyuatens OBII-
300 yeTpIpexsIaMIIOBBIH ¢ OakTepunuaHoin Jammoi JIbM-30,
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crepunuzaTop Bo3xymHsld I'TI-80 CITY-1 mT., 1aMMHapHBIN
6okxc bABn-01, [lencu-JIa-Metp (Densi - La - Metr), Becbl
Sartorius LA 2308, pedpakromerp Mettler Toledo RE 50,
pH-metp/monomep Sartorius PP-25, naGoparophsrit
dbepmentep Infors Minifors, poTarimoHHBIN HCTIAPHTEITH
Heidolph VV Micro; BakyyMHBI# HCITapuTeNb; OI0KC
CTEKJISIHHBIH; YCTaHOBKA AJISl THTPOBAHUS; BUCKOZUMUTP OCT-
Banpaa BIDK-2; npubop UmkuBoi, MenbpHUIIA Tab0paTopHast
JIMI{1M, mensaunia MPII, BogsHas 6ans-meitkep SWB 25,
romorenusarop Diax 900, cyxoxaposoii mkad EY 53,
npruOOp AJIsi TOPU3OHTABEHOTO 3J1eKTpodopesa, Kamepa JUIst
BEPTHUKAIILHOTO JJIeKTpodopesa, madopaTopHas
mukpouentpudyra TOTA 2, repmoctar Termo 24-15, JIHK-
ammmudukarop DTlite 4, mukpockon Olympus CX21,
rncrounuk nutadus BIO-RAD, ananmzaTop BIaXKHOCTH
Sartorius MA 150, mabopaTtopHsrii pepmentep Infors
Minifors, ogHOKaHaIBHBIE 1 MHOTOKaHAaJIbHbIE TUIIETKU
MEPEMEHHOTO 00beMa.

Kommutekt nabopaTopHOW OCY Bl U PEAKTHBOB TI0
MPOBENECHHIO J1a00PaTOPHBIX PAKTUKYMOB.

KommbroTepbl ¢ BO3MOKHOCTBIO BBIXOAA B ceTh MHTEpHeT,
KOMITBIOTEPHBIE TIPOTpaMMbl UIsI 00pabOTKH pe3yabTaToB
WCCIICAOBAHUMN.

AyauTopust 17151 CAMOCTOSITENILHON paboThI
oOyJaronxcs

Crneuuanu3upoBaHHas MeOelb Ha 14 IMOCaJOYHBIX MECT,
JI0OCKa HacTeHHas, pabodee Mecto mpernofaBarens c [IK
kommbrotepoM, MFU Canon LaserLet, mpunatep Canon LBP
290, nmocka wuntepaktuBHas I[QBoard DVT TN092, IIK
IntelCleron 850 MI'1, 00beaUHEHHbBIE TOKAJILHOM CETHIO C
BBIX0/IOM B MHTEpHET (8§ IIT.), AeiicTBYIOIIasi B YHUBEPCUTETE
AJIEKTPOHHO-00pa3oBaTesibHas cpefa, OMOJIMOTeUHBINH (OHI
(BBC), BHAEONMPOEKTOp IS JEMOHCTpAIMH H300paKEeHHS
pabodero cTosa Ha YKpaHe.

[Tomermienust 11 caMOCTOSITENBHON PabOTHI C
BO3MOKHOCTBIO MOJAKIIIOUeHHs K IHTEpHeTY 1
o0ecredyeHneM JI0CTyIa B ANEKTPOHHYIO
nHGOPMALMOHHO-00pa30BaTENIbHYIO CPERyY
(4unTaNbHBIE 3aJIBL; ANEKTPOHHO-
WHQOPMAITMOHHBIN OT/IE)I HAyIHOU
OMOIMOTCKH)

Crennanm3upoBanaas Mebelns; Cuctema KoM(pOpTHOTO
KOHAMIIMOHUPOBAHHUS C (MTOA0TPEBOM) hopM-(PaKTOP-CILIUT-
cuctema GREE (B konuuectBe 3 enunuil); KHmxHBIN ckaHep
OJIAP-IInanCkan A3-L]; Kommekt o0opymoBaHust 1yis
3alIUTHl IPOX0/1a C UCITI0JIb30BAaHUEM TEXHOJIOTHH
paanovacToTHEIX MeToK Gateway; KOMIUIEKT KOMITbIOTEPHON
TexHUKH B cOope (Pabovas craniust B cocraBe d*2400
MTDualCore PE-2160,1 GB 6400 DDR2,160GB (7200),
Pabouas cranius crynenta (Ci5/2x22I'6/1000'6/DVDRW
/ManumynsTopsl/MonuTop21.5 Samsung; Pabouas cranuus,
hp Compeg 670b T8100 15.4 "WXGA,120GB 5.4rpm,
1GB(1)DDR2,DVDR ; x1aBuatypa, MbIIIIb; B KOJTHYECTBE 9
€IMHHII C BO3MOXXHOCTBIO TIOJKIIIOYEHUS K ceTH VHTepHeT
o0ecrieyeHus 10CTyIa B 3IEKTPOHHO- HHPOPMAITHOHHYIO
obpazoBarensHyo cpemy Opiosckoro I'AY; TeneBuzop
PHILIPAS 21 RT 1321/66;

mudposoit mukrodpor SONY / ICD-SX57 / MP3
playr,256Mb,5480mun,LCD,USB,2*AAA,;
KcepokonupoBaibHbii anmnapatr MOY Xerox Work
Centre3550 B KOMIUIEKTE C IONOTHUTEIHHBIM KapTPHIKEM.

11.2 Komnaexm nuyeH3uoHH020 RPOSPAMMHO0 0DeCneyeHs.
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HanMmeHoBaHMe cHenMAJBLHBIX NOMEIIEHHH W
TOMeIleHU i AJ1sl CAMOCTOATEIbHON padoThI

Ilepevyenn JINIEH3NOHHOT 0 NMPOrpaMMHOI0
o0ecneyeHnus. PexBu3uTHI MOATBEPKAAIOIET0
HOKYMEHTa

YyeOHas ayauTopus 1 IPOBEACHUS 3aHATHI
JIEKIIMOHHOTO THTIA

Microsoft Windows Professional 8 Bepcus 8
aBTOPH3aLMOHHBIA HOMep NuueH3uaTa: 91766136ZZE1504
HoMep JneH3uu: 61760053

JaTa BbIAadu Hactosmei mieH3un: 05.04.2013

CPOK JIeHCTBHUS — OECCPOUHO.

Microsoft Office 2013 Russian Academic sepcust 2013
aBTOPHU3alMOHHBIN HOMED JiniieH3uaTa: 91766136ZZE1504
HOMep murieH3un: 61760053

JIaTa BbIIauu HacTosmerd muuenszun: 05.04.2013

CPOK JEUCTBHS — OECCPOTHO.

AunTuBupyc Kaspersky Endpoint Security aust 6u3Heca
— Cranpaprusiii Russian Edition

aBTOpU3allMOHHEIN HOMep yniieH3naTta: KL4863RATFQ

ydeOHas ayIUTOPUs JIJIsl JIAOOPATOPHBIX 3aHSATHUH,
TPYMIIOBBIX ¥ MHIUBUAYAILHBIX KOHCYJIBTAIUH,
TEKYyMEero KOHTPOJIS U MPOMEKYTOYHON
aTTecTaluu

Microsoft Windows Professional 8 Bepcus 8
aBTOPH3ALMOHHBIA HOMep NuieH3uaTa: 91766136ZZE1504
HoMmep JauueH3un: 61760053

Jata BblAauu HacTosuel aunensuu: 05.04.2013

CPOK JIeHCTBHUS — OECCPOUHO.

Microsoft Office 2013 Russian Academic sepcust 2013
aBTOPHU3AIMOHHBIN HOMep JniieH3naTa: 91766136ZZE1504
HoMep JinteH3uu: 61760053

naTa Bbloaud Hactosmer muuenszun: 05.04.2013

CPOK JeficTBHS — OECCPOTHO.

AnTuBupyc Kaspersky Endpoint Security aust 6u3Heca
— Cranaaprublii Russian Edition

aBTOpHU3alMOHHBIN HOMep JiniieH3uaTta: KL4863RATFQ

AyauTopust 15l CAMOCTOSITENILHON paboThI
obOyJaronuxcs

Microsoft Windows Professional 8 Bepcus 8
aBTOPHU3AIMOHHBIN HOMep JintieH3uaTa: 91766136ZZE1504
HoMmep JuueH3un: 61760053

nata Bblgaud Hactosmeh muuenszun: 05.04.2013

CPOK JIeHCTBHUS — OECCPOYHO.

Microsoft Office 2013 Russian Academic sepcust 2013
aBTOPH3AIMOHHBINA HOMep NuieH3uaTa: 91766136ZZE1504
HOMep JintieH3uu: 61760053

narta BeImaur Hacrosnieit muensun: 05.04.2013

CPOK JIEHCTBHUS — OECCPOYHO.

AnTuBupyc Kaspersky Endpoint Security aust 6u3Heca
— Cranpaprabrii Russian Edition

aBTopu3anMoHHbI HoMep JnieH3nata: KL4863RATFQ

[MomernieHus U1 CAaMOCTOSITETBHOM PabOTHI C
BO3MOXHOCTBIO TIOJIKIIIOUCHUS K IHTepHETY 1
o0ecriedyeHneM JOCTyIa B JIEKTPOHHYIO
HHPOPMALMOHHO-00pa30BaTENLHYIO Cpeay
(YunTaNbHBIE 3aITBL; AIEKTPOHHO-
WHPOPMALMOHHBIN OT/EN HAyYHO!H ONOITUOTEKH)

Hoctym  LMS  «elLearning 4G  Bepcus  6asoBas
aKazeMHUIecKas, pa3paboTunK Hypermethod
http://do3.orelsau.ru/  Jlunensuonnsiii gorosop I'MJI-JT —
20/02-1286. (OO0 "Jlenssa")

CPOK JeficTBHSA — OeCCPOUHO. (HEOrpaHUUEHHBIN JOCTYII)
Microsoft Windows XP Professional

Howmep muuensun: 61332573

JlaTa BBIIaYu HACTOSIIEH JIMICH3UHU: H/II CPOK JACHCTBUSA —
OeccpoyHo.

Microsoft Win SL 8.1 Russian Academic Bepcus 8.1
(ooHOBAEHME 10 Microsoft Windows 10)
ABTOpHU3aLIMOHHBII HOMEpP

JIMICH3MaTa.
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93767482Z2ZE1607

Howmep mumiensum: 63807538

Jara Beimaum Hacrosmed munenzuu: 09.07.2014 cpok
JeHCTBUS — OECCPOUHO.

Microsoft Office 2013 Russian Academic sepcus 2013
ABTOpH3AIMOHHBIN HOMED JUIICH3UATA:
91766136ZZE1504

Howmep nuuenzuu: 61760053

Jlata Beimaun Hactosmer mmnensun: 05.04.2013

CPOK JeiicTBHS — OECCPOYHO.

Microsoft Office Professional Plus 2007

Bepcus 2007

ABTOpH3AIMOHHBIN HOMED JUIICH3UATA:
62376358ZZEQ0906

Howmep mutiensum: 42392443

Jlata BeImaun Hactosmen muuen3un: 29.06.2007

Cpok nericTBust — 0€CCPOYHO.

AnTuBupyc Kaspersky Endpoint Security aust 6u3Heca
— Cranpaprubiii Russian Edition

aBTOpU3alMOHHKIN HOMep JiniieH3uata: KL4863RATFQ

11.3 Cospemennvie npogheccuonanvivle 6a3vl OAHHbIX U UHDOPMAYUOHHBLE CHPABOUHBLE CUCIIEMBL.
1. Hayunas ANIEKTPOHHAS OoubaMoTeKa eLIBRARY https://elibrary.ru/defaultx.asp

(http://library.orelsau.ru/els-remote-access-by-subscription.php).  OtkpeiTeiii  goctyn. [lara  oOpatieHus
14.02.2021.

2. baza pannbix Polpred.com. O630p CMMU. www.polpred.com. Jloctyn oTkpeiThiid. Jlata
oOpamenus 14.02.2021.

3. ApxuB sxypuanoB PAH. elibrary.ru u libnauka.ru (smexkrponnas OuOIHMOTEKAa H3IATEIHCTBA
«Hayxkay). loctyn oTkpsITed. JlaTa obpamenns 14.02.2021.

4, HarwonansHas snekTponHast 6ubnmroreka https://rusneb.ru/ HeorpanuaeHuslii 1oCTyI.

5..Hayunast snextponnas 6ubmuorexka eLIBRARY.RU www.elibrary.ru - moctym cBoGO HBI#H
6. SCopuUS WWW.SCOPUS.COM - CYOIIUIIEH3NOHHEIN IOTOBOP
7. Springer www.springer.com, www.link.springer.com

12. KpuTepun oneHKH 3HAHUH 00y4aromuXxcs
B cooTBeTcTBUM ¢ MOLYIBHBIM PUHLIMIIOM O0YYEHUS BECh YU€OHbII MaTepuall AUCHUILIMHBI IEIUTCS Ha
3aBeplIEHHbIE ONOKM — MOAyNu: MoOIyidb | «BBemeHHe B HAHOTEXHOJIOTHIO», MOIyilb 2 «BBemenue B
ononHQOpMATHKY
Ilo pesynpraTam ayITUTOPHOW M CaMOCTOSITEIbHOM padOThl, OTYETOB MO TEMaM MOAYJIEH O0ydJarouIuiics

Ha6HpaeT onpez[enéHHoe KOJIMYECTBO OAallJIOB. PacnpeneneHI/Ie 0amioB B CCMCCTPC MPHUBCACHO B CXEMC 1
<<Pacnpe11eneHHe 0ayIoB B CEMECTPE».
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http://www.link.springer.com/

PACIIPEJAEJIEHUE BAJIOB B CEMECTPE

PesynbTupyrommii 6amt 3a paboTy B CeMECTpe U Ha UTOTOBOM dK3aMEHe
<100 6amn0B

\ 4 \ 4
PaGora B cemecTpe + Hrorosniii <100 6a110B
IK3aMeH

OcCHOBHBIE 0AJIBI 10
Ppe3yabmamam mexkyue2o KOHmpoJs
suanuil < 60 0aJ10B

A 4

- OTYET 10 MOIYJIIO;
- OTYET 10 JabopaTopHO padoTe;

- otuet no PI'P;

JonosHuTeIbHBIE HAJLIIBI

1o pe3yrvmamam
camocmosimenvHol pabomsi u
yuacmusi 8 AkmueHuIX hopmax

00yueHus

\ 4

<25 6ajL10B

- JIOMAIITHEee pEeIIeHUe 3a/1ay;
- 3amuTa pedepara;
- paboTa ¢ HHTEpPHET - TPEHAKEPAMH;

- aKTUBHOC y44aCTHC B 3aHATHUAX,
MNOROTTUMEIX R aKTURHOU thonme

[HoompureabHbIe AT

no pe3ynbmamam HayyHo-
Ucce008amenbCeKoll U meopuecKkoll
pabomur < 15 6an10B

- OJIMMITHA/IBI,

- KOHKYPCBI;

- BRICTYIUICHHE Ha KOH(EPEHIHSIX,
KpYTJbIX CTOJNAX U T.IL.;

Y

- myOJIMKaIus cTaTeil;

- BBIIIOJIHCHUEC
MHAWBUAYAJIbHBIXTBOPYCCKUX Ba,I[aHI/Iﬁ

I[aHHaH yqe6Ha$[ JAHUCIUIIIIMHA I10 HTOTOBOM OILICHKEC 3HAHMI 3aKaHYUBACTCS YK3aMECHOM B 7 CeMECTpC.

Besynpeunoe ycBoeHue oOydaromuMmcs MOIyJs Y4eOHOW JUCHUIUIMHBL oreHuBaetrcs B 100
peiiTuHroBbIX 6aioB («100% ycmexay).

Komm4ecTBO MPOMEKYTOUHBIX 3TAroB KOHTpOJs ydeOHOW paboThl oOydwaromuxcs — 2, uxX Qopma
MpEeACTaBIsieT MUCHbMEHHYIO KOHTPOJBHYIO pPaldOoTy, MakCcUMalbHas oneHka kaxaoro 30 OammoB. Cpoxu
BBITIOJTHEHNUS YCTaHABIIMBAIOTCA B 3aBHCHMOCTH OT KalleHAapHoro miaHa. llpernonaBarens kadeapol, Beymmii
3aHSATHS CO CTYJEHYECKOW Tpynmol, o0s3aH mpowH(OPMHUPOBATH 00 3TOM TPYIIy Ha TEPBOM 3aHITHU B
ceMecTpe.

MakcumaibHasi CyMMa PEUTHHIOBBIX OauioB MO  y4eOHOM JUCHMIUIMHE 10  pe3yibTaTaM
MIPOMEKYTOYHBIX 3TANlOB KOHTPOJISA B cemMecTpe cocTapisieT 60.
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HesiBka oOydaromierocsi Ha MPOMEKYTOUYHBIA KOHTPOJIb B YCTAHOBJICHHBIN CPOK OLICHUBAETCS HYJIEBBIM
OamwtoM. J[lomonmHutenbHele 2-3  AHA JUIA  OTYETHOCTH IO TIPONYLIEHHBIM KOHTPOJBHBIM  TOYKaM
yCTaHaBIMBAIOTCS TPETIOIaBaTeNIeM WM 3aBeIyIOLINM COOTBETCTBYIOIIEH Kadeapol B KOHIE KaXI0r0 Mecsla
cemecTpa.

OOyyaromuiicsi, HabpaBImKii B ceMecTpe CyMMy OajuIOB MEHbBIIIE YKa3aHHOW, HO He MeHee 20 OamioBs,
MOXET «IoOpaTh» Hemocraroume Oaiapl B TEYEHHE TMIOCIHEIHEH HeNenmu ceMecTpa Iepel HadauoM
9K3aMeHalMOHHON ceccun. Ompoc, Kak MpaBHiIO, MPOBOJHUTCS IperojaBaTeieM, NPOBOAMBIINM B CEMECTpe
3aHATHS ¢ OOYyYAIONIMMHUCS JaHHOW y4eOHOH rpynmbl. B TeueHme mocieaHeld HEOenn ceMecTpa 3aBeIyFOIIHil
Kadenpoit 06s3aH obecriednTsh pabOTy yueOHBIX JTabOpaToOpuil M MPEAOCTABUTh BO3MOXKHOCTH OOYYArOIIAMCH,
HUMEIOIIUM 33J0JDKEHHOCTD 110 JIAO0OPAaTOPHOMY MPaKTUKYMY, TUKBUANPOBATH €€.

B Tabnuue mpencraieHa mkana nepecyéra 0amioB B COOTBETCTBYIOUIYIO aKaJIeMHUYECKYIO OLICHKY.

[Ikana MHTEPBAJILHBIX 0AJIOB, COOTBETCTBYIOIIASI HTOTOBOM OIICHKE

bannpras ot 0 mo 54 ot 55 10 69 ot 70 mo 84 ot 85 mo 100
OLICHKA
Axanemuueckas | HeynoBnerBopuTenpHO| YIOBIETBOPUTEIHHO Xoporo Ommuso
OLICHKA
DK3aMeH

Maxkcumanpras cymma 6amioB (100), koTopyro oOydarommiics MOXeT HaOpaTh 3a CeMeCTp MO KaKIOu
TUCIHUILINHE B XOJe TeKymero (STek), mpoMexyTodHoro (Smpom) u UToroBoro (Surtor) KOHTpons (Stex +
Stpom + Suror = 100 6anioB).

CTpyKTypa UTOTOBOH OIIEHKH 00yYaronierocs

No Buner pabot MakcruManbHas OIIeHKa B Oayrax
[TocenaemocTh 10
PaboTta Ha 1abOPATOPHBIX 3aHATHSIX 20
PyOexHbIl KOHTPOITH 30
Hroro 60
9K3aMEeH 40
Bcero 100

[ITxasa OIleHKH ITOCENAEMOCTH B Oajiax
100% | 90% | 80% 70% 60% 50% 40% 30% 20% 10% 0%
10 10 9 8 7 4 3 2 0 0 0

[Ixana oleHKH paboThl Ha J1a00PATOPHBIX 3aHITHAX B Oajuiax

OTJIIMYHO XOPOILIO yJIOBJIETBOPUTEIHLHO HEYIOBJIETBOPUTEIHHO
20 15 10 0
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Ipuioxkenne 1

®OHJ OHEHOYHBIX CPEJACTB
no qucuuniaude Hanorexnosnorus, Mmera6osimka, NpoTeoMuKa, omonH@popmaruka

Hamnpasnenue noaroropku 19.03.01 - BMOTEXHOJIOT'USA
Hanpasnennocte BUOTEXHOJIOI'UA

Kanudukarus 6axkanaBp

Open — 2021
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1. Ilepeuens komnemeHnyuii ¢ yKazanuem IManoe ux Gopmuposanus 6 npoyecce 0C60eHUA
00pazosamenbHoll NPOZPAMMbL

Koo Konmponupyemwie H.
. auMeHO8aHUe OUEHOUHO20 CPeOCmea
KOHmMPOAupyemoui pazoenvt (memul) Yposnu
Komnemenyuu (unu oucyunIuHbl oceoenus
ee yacmu) u ee (pe3yromamaol no KomnemeHyuu -
Texyuyuii Konmposno Ilpomesrcymou
dopmynupoexa pazoenam) nas
ammecmayus
IK -11 1.BBenenue B IToporossrii Bomnpocs! i
TOTOBHOCTBIO HaHOTEXHOJIOTHIO. CaMOIIPOBEPKH, OTYET IO
HCIIOJTE30BaTh 2. OCHOBHBIC MIPaKTUKyMaM
COBpPEMEHHBIE TOHATUS 1o | IloBblllIEeHHBIN Tecr, 3amura pedepara
WHPOPMALMOHHBIE | HAHOOMOTEXHOIOTUU Bricokwuii 3amanus s
TEXHOJIOTHH B , MeTabonKe, CaMOCTOATEILHON
obnacTtu MIPOTEOMUKE. paboThI
HaHOOHOTexHOooruu | 3.OCHOBBI 00yyaromuiicsos,
, B TOM YHCIIe OronH(pOPMaTHKH BEITIOJTHCHUE
Bomnpocs k
METO/JTBI Y TIAKETHI WHIWBHUIYaTEHBIX
MIPHUKIIATHBIX TBOPYECKHUX 33JaHMM. JHsaMeHy
[porpamm [ToBbIIIEHHBIIH Tecr, 3amnura pedepara
Bricokuii Saganus i
CaMOCTOSTEIbHOMI
paboThI
00y4aronuicsoB,
BBHITIOJTHCHUE
WHIWBHUIYaTEHBIX
TBOPYECKUX 3aJaHUM.
OIIK-5 1.BBenenue B IToporosslii Bonpocs! i Bomnpocs! k
Branenue HaHOTEXHOJIOTHIO. CaMOIIPOBEPKH, OTYET TI0 JK3aMeHy
OCHOBHBIMU 2. OCHOBHEIE MIPaKTUKyMaM
METOJAMH, TIOHSATHS TIO IToBblillIEeHHBIN Tecr, 3amura pedepara
criocobamMu u HaHOOMOTEXHOJIOTHH Bricokuii Samanust s
CpelcTBaMHu , MeTa0OoJIVKe, CaMOCTOSITeThHON
HOJIy4€eHus, IIPOTEOMUKE. paboThI 00yyaromuiixcs,
XpaHEHMs], 3.0OcHOBBI BBIIIOJIHEHHE
nepepaboTKu OnonH(pOpPMATHKHI WHIMBHTY AJTIbHBIX
nHDOpMaIIH, TBOPYECKHUX 33JJaHUM.
HaBBIKaMU PaboTEI C Ioporoserit Bompocs! puis
KOMIIBIOTEPOM Kak CaMOIIPOBEPKH, OTUET TI0
CpEeJICTBOM MIPaKTUKyMaM
YHIpaBJICHUA IloBEIIICHHBIH Tecr, 3amura pedepara
uHpopManmen Bricokwuii 3agaHus s

CaMOCTOSTEJIbHOMI
paboThI 00yyaromuiixcs,
BBITTOJIHEHHE
WH/IUBUAYAITbHBIX
TBOPYECKUX 3aJJaHUM.

2.0nucanue noxazameneii u Kpumepues OyeHUBARUA YPOGHA RPUOOPEMEHHBIX KOMNEMEHYUIl Ha
PAa3IUUHbIX IManax ux popmuposanus
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Kon
KOHTPOJIH

Kpurepuu B coorBeTcTBHE ¢ ypoBHEM ocBoeHMS OOIT

pyexoi 1(10por0351171 (6a30BBIIT) TTOBBIIICHHBIH BBICOKHH (OTITUIHO) T exXHOTOrHH
KOMIIETEH yno:g eg; ZpHTeHBHO) (xoporo) 85-100 GamoB GopmMHUpOBaHuS
1 ~b> 0aiLIoB 70-84 GasoB
I[IK-11 | 3uaem cniocoOb! coopa | 3raem npaBwia paboThl ¢ | 3Haem METOIbI Jlextuu u
Y aHaTn3a HAYYHOH H HayYHO-TEXHUIECKON OpraHU3aInun MIPaKTHIECKHE
TEeXHUYECKON nH(opMaImei o WNHuTrepHeT-pecypcoB 3aHATHUS C
MHQOPMAIIH O HaHOMaTepHanax. 1t cbopa UCIIOJIb30BaHUEM
HaHOMaTepuaiax u MEXTACITUTUTMHAPHBIX AKTHUBHBIX U
HAaHOOMOTEXHOIOTHSX. 3HaHWH B 00JIaCTH MHTEPaKTHBHBIX
COBPEMEHHOMN HAyKH O MPUEMOB
HaHOMaTepHaiax, 00y4eHus;
MaKeTHl TPOrpaMM caMOCTOSITeTTbHAs
00001IEeHUS HAYYIHBIX pabora.
JTAHHBIX.
Ymeem onenuBatn Ymeem Bo10OpaTh Ymeem ncnons3oBath Jleknu u
COBpEMEHHbBIE HEo0XoauMoe METO/BI NPaKTHYECKUE
JOCTIKEHHS o0opyZoBaHKEe B 00JIaCTH HAHOTEXHOJIOTUH, 3aHSTHS C
HAaHOHAYKH, HaHOTEXHOJIOTHH IS MeTa0OINKH H HCTIONTE30BaHUEM
HAHOTEXHUKH U paboThI ¢ MPOTECOMHUKH IS AKTHUBHBIX U
HAHOTEXHOJIOTUH HAaHOOOBEKTAMHU. OIICHKH UHTEPAKTUBHBIX
XapaKTEPUCTHUK PUEMOB
HaHOOOBEKTOB, oOydeHus
[I0JIB30BAThCS HAYYHOU
JIUTEPATYPOH,
MIEPUOANIECKUMHU
W3JIAHUSIMHU.
Bnaoeem meronamMu Brnaoeem meronamu Braoeem Jlexuuu u
HCTIOTH30BAHUS 00paboTku uHpOpMAaIUy, METOJ0JIOTHEH MPaKTUYIECKUE
HAHOTEXHOJIOTHH B TEPMUHOJIOTUEH TTPH POTEOMHOTO aHaN3a, 3aHSTHS C
cdepax IpOTEeOMHKH, MIPOBEJICHUH U 0a3amu JTaHHBIX T10 WCTIOJIb30BaHUEM
MeTaOOHUKH U 0 OpMIIEHUN HAyIHBIX MeTaboIHIECKOM AKTUBHBIX U
OMONH(OPMATHKH. UCCIIeIOBaHUH, COOPOM, CHCTEMaTHKe, UHTEPAKTUBHBIX
00pabOoTKOM, aHATTM30M U | OCHOBHBIMU METOIAMH pUEMOB
cucTeMaru3anuei HaHOTEXHOJIOTHH IS o0OydeHus
HAYYHO-TEXHUYECKOH MOJTY4eHUs
WHPOpPMAIUH. HaHOMaTEePHAJIOB.
OIIK-5 3Haem HETIONMHOCTHIO | 3naem HE B IOTHOM Mepe 3Haem TOTHOCTHIO Jlexm u
nHpopMaIuio 00 uH(popMaIuio 00 uHpopMaImio 00 MIPAKTHYECKUE
OCHOBHBIX OCHOBHBIX TPOTPaMMax, OCHOBHBIX 3aHSTHSA C
porpaMMax, OIMCHIBAIOIINX CBOWCTBA nporpaMmax, UCIIOJIb30BAaHHEM
OIHUCHIBAIOIIUX onomonexyin (GenBank, ONHUCHIBAIOIIUX aKTUBHBIX U
cBoiictBa Omomonekyn | Protein Data Bank (PDB) | cBoiicTBa OMOMOJIEKYN | HMHTEPAaKTHUBHBIX
(GenBank, Protein (GenBank, Protein npuéMoB
Data Bank (PDB) Data Bank (PDB) o0y4eHus
Ymeem wactnano Ymeem ¢ HexoTopbMU Ymeem B nmonmHol Mepe Jlexuuu u
paboTath ¢ npobesiaMu paboTaTh ¢ paboTatb ¢ MIPAKTHYECKUE
OCHOBHBIMU OCHOBHBIMU METOJIAMH, OCHOBHBIMHU 3aHSTHSA C
METO/aMH, COcOo0aMHu | crocobaMH U CPEICTBAMU | METOAAMH, ClIOCO0aMH | HCIIOb30BAHUEM
W CpEJICTBAMH MOJTYYCHUSI, XpaHEHUS, U CpeJCTBAMHU AKTHUBHBIX U
TIOJTYYCHUSI, XpAaHEHUS, nepepadoTKu [TOJIyYEHUs], XPAHEHUS, | HMHTEPAKTUBHBIX
nepepaboTKn WH(POPMAIUH, HABBIKAMH nepepaboTKu MIPUEMOB
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WHPOPMALUH, paboThI € WHPOPMALIH, o0y4eHus
HaBbIKaMU pabOThI € KOMITbIOTEPHBIMU HaBbIKaMu paboThI €
KOMITbIOTEPHBIMU nporpammamu (GenBank, KOMIIbIOTEPHBIMU
nporpaMMamu Protein Data Bank (PDB) porpaMMamMu
(GenBank, Protein (GenBank, Protein
Data Bank (PDB) Data Bank (PDB)
Braoeem yactuaHO Braoeem mourn Braoeem monMHOCTBIO Jlexuuu u
HaBBIKAMU ITOMCKa MOJIHOCTBHIO HAaBBIKAMU HaBBIKAMU ITOMCKa IIPAKTUIECKUE
HAYYHO-TEXHUYECKOH MOKCKa HAYYHO- HAYYHO-TEXHUYECKOU 3aHATHS C
JUTEPATYPHI U TEXHUYECKOH JIUTEPaTypHhI JUTEPATYPHI U UCIIOJIb30BaHUEM
HOPMAaTUBHBIX Y HOPMaTHUBHBIX HOPMAaTUBHBIX AKTUBHBIX U
JOKYMEHTOB B CETH JOKYMEHTOB B CETH JOKYMEHTOB B CETH MHTEPAKTUBHBIX
WHTEPHET, BKJIIOYast HWHTEPHET, BKJIIOYast HWHTEPHET, BKJIIOYast npuéMoB
OHJIAITH 0a3bl JaHHBIX OHJIAITH 0a3bl JaHHBIX OHJIAITH 0a3bl JaHHBIX oOydeHus
Hay4HOH JIUTEpPaTyphl, | Hay4YHOH JIUTEPATyphl, C | HAay4YHOH JIUTEpaTypHl,
C IporpaMMamH, poTrpaMMaMH, C IporpamMMamMu,
OIMCHIBAIOIINMHI OIMCBIBAIOIIMMHI OIKCBIBAOIIINMHI
CBOICTBa OMOMOJIEKYI CBOIICTBa OMOMOJIEKYIT CBOICTBa OMOMOJIEKYIT

3. Tunoevie KOHmMPOABLHYBIE 3A0AHUA WU UHBIE MAMEPUATbL, HEOOX00UMBbLE 0I5 OUeHKU 3HAHUI, YMEHUil,
HABBIKOG U (U1U) OnbIMA OeAmeIbHOCHU, XAPAKMEPUIYIOUWUX IMANbL POPMUPOBAHUA KOMNEMEHYUIL 6

npoyecce oceoenun oﬁpasosameﬂbnoﬁ npozpammsl U WKAJjibl UX OUCHUBAHUA

3.1 x3amenayuonnsle ounemeol no oucyuniune «Hanomexuonozusn, memaodonuxka, npomeomuKa,

ououngopmamuxar

MHWHHUCTEPCTBO CEJbCKOI'O XO3SICTBA P®

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIETO OBPA30OBAHUS «OPJIOBCKHUI I'OCYJIAPCTBEHHBIN

ATPAPHBI YHUBEPCUTET UMEHH H.B. TIAPAXUHA»

I[I/ICI_II/IHJ'II/IHaI HaHOTeXHOJ’IOl"I/ISI, MeTaGOJ’II/IKa, MMPOTCOMHKA, GI/IOI/IH(I)OpMaTI/IKa

Hasganue xadenpsr: bruotexnonorus
Hampasnenune moarorosku: 19.03.01- buorexHomnorus

YTBepKaeHbI Ha Kadempe:

9K3AMEHAILIAOHHBIN BAJIET Nel

1.OCHOBHBIC TIOHATHS H OIpeACJICHUA HAayK O HAHOCUCTEMAX H HAaHOTEXHOJIOTHI.

HAaHOYYBCTBUTCJIbHOCTb, HAHOJIOKAJIN3allus, HaHOI/I36I/IpaTeJ'IBHOCTB.
2. HaHOMaTGpI/IaJ'IBI n ux K.TIaCCI/I(i)I/IKaLII/IH. MaTepHam,I HAaHOCHUCTEMHOM TEXHHUKH.

3. MeToabl HcCiIenOBaHus M TUAarHOCTUKA HAHOOOBEKTOB ¥ HAHOCUCTEM.

[Ipenonasarens Comnoxuna N.1O.

3aB. xadenpoii ITaBmoBckas H.E.

Kputepun onenkn:
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85-100 6amnoB (OTVIMYHO) BBICTABISETCS 00yUYaIOMIEMYCsl, €CIIM OH OPUEHTUPYETCS B METOIaX MCCIEeIOBAHUS
U MarHOCTUKH HAaHOOOBEKTOB, 3HAET MX XaPaKTEPHCTHKY W MOXKET HMPUBECTH HMPUMEpPHI; 3HACT OCHOBHBIC
MOHATHUS AMCUUIUTUHBI: HAHOTOYHOCTb, HAHOYYBCTBHTEJILHOCTh, HAHOJIOKATU3alMs, HAHOW30MPATEIbHOCTS,
HaHOOOBEKT, HAHOCHCTEMA; 3HAET KJIACCU(PHKAIIIO HAHOMATEPHAJIOB M MOXKET IIPUBECTH MPUMEPEL.

- 70-84 GatoB (XOpOIIIO) BRICTABISACTCS O0YYarOIIEMYCs, €CJIM OH OPUESHTHPYETCS B METOJIaX UCCIEAOBaHUS U
JIMAarHOCTHKYA HAHOOOBEKTOB U MOXKET MPUBECTH MPHUMEPHI; B TIOJIHON MEPE PACKPBIBACT U M3JIaracT OCHOBHbBIC
MOHSITHS TUCIUILTHHBI, MOXKET JIaTh OMPEICICHUE OCHOBHBIX TOHSITHIA.

- 55-69 6annoB (ynoBIETBOPUTENHHO) BEICTABIISIETCS. O0YUYAIOIEMYCsl, €CII OH JJaeT OCHOBHBIE ONpeIeNICHHS M0
JAMCUMIUIMHE, 3HAeT 3aJayd JMCUUIUIMHBI Oe3 MOJHON paciu(poBKH; MPHBOIMT IMPUMEPHI METOIOB
JMarHOCTHKY M UCCIICA0BAHUS HAHOOOBEKTOB; JaeT ONpPE/ICIICHHE OCHOBHBIX MOHSITHI HAHOTEXHOJIOTHH.

- 0-54 6amoB (HEyIOBJIETBOPUTEIBHO) BHICTABISCTCS O0YUYAIOIIEMYCsl, €CITH HE MOTY4eHbI OTBETHI IO 0a30BBIM
BOIPOCAM JTUCIHILTHHBI.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SMCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHUE BBICIIETO OBPA3OBAHHUA «OPJIOBCKUM I'OCYJIAPCTBEHHBIM
ATPAPHBIII YHUBEPCUTET UMEHHU H.B. TAPAXUHA»

Jucuumnnaa: HanotexHoMorus, MeTaboimKa, MpoTeoMHKa, OMonHGOpMaTHKa
Haszanwue xadenpsr: buotexnomnorus

Hamnpasnenue noarorosku: 19.03.01- buorexnomorus

YTBepxkaeHs! Ha Kadempe:

3K3AMEHAIIAOHHBIA BUIET Ne2

1. Hctopuss BO3HHMKHOBEHHS HAHOTEXHOJOTMH M HAayK O HaHOCHCTEMaX. MeXANCIUIUIMHAPHOCTD.
IlepcnexTUBBI pa3BUTHS HAHOTEXHOJIOI M.

2. Heopranndeckre u opraHndeckrie GyHKIMOHAIbHBIE HAHOMaTepuaibl. DyuiepeHbl U UX MTPOU3BOIHEIE.

3. Merabonuueckue KapThl, METAOOIUYECKUE TMOTOKH, CETH METa0OJIMYECKHX MOTOKOB. ba3bl NaHHBIX MO
MeTa00IMUECKON CUCTEMATHKE.

[IpenogaBarens Conoxuna W.1O.

3aB. xadenpoi [TaBnosckas H.E.

Kputepun onenkn:

- 85-100 6anynoB (OTIMYHO) BBICTABISIETCA OOYUYAIOMIEMYCs, €CJIM OH OPHUEHTHUPYETCS B MEKIUCUUILITHHAPHOM
B3aWMOJICHICTBUM HAHOTEXHOJOTHH C APYTMMHU JMCHUILIMHAMH; 3HACT KIACCU(HUKAIMIO HEOPTaHMYECKUX M
OpraHNYeCKUX (YHKUMOHAIBHBIX MaTEpHAJIOB, AAeT XapaKTEPUCTHKY (QYIJIEPEHOB M HMX INPOU3BOJIHBIX;
BiIazieeT 0a3aMu JaHHBIX 0 META0OIIMYECKOI CHCTEMaTHKE; YMEET XapaKTepru30BaTh METa0OINUECKHE TIOTOKH
U ceTH MeTabOJIMYECKUX OTOKOB.

- 70-84 ©OamioB (XOpPOIIO)BBICTABISCTCS OOYyYaroOmIEMyCsi, ©CJIM OH 3HaeT MEPCHEKTHBBI Pa3BUTHS
HAaHOTEXHOJOTMH W MEXAHCUUIUIMHAPHYIO B3aWMOCBSI3b; BiajeeT KilaccHu(UKanued HEOpraHMYeCKUX |
OpraHMYecKuX (YYHKIIMOHAIBHBIX MAaTEPUAIIOB; 3HACT MOHATHE O (PyJUIEpeHaX W UX MPOU3BOIHBIX, IPUBOIUT
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MOpUMCPBI; BJIAACCT XapaKTepHCTI/IKOﬁ METa0OINYECKUX IMOTOKOB M CETH METa0OIMYECKUX IIOTOKOB, 6a3
JaHHBIX I10 MeTab0INYECKON CHCTEMAaTHKE.

- 59-69 GamioB (yOOBIETBOPUTEIHHO) BBICTABIISICTCS OOyYaroIEMycCsl, €ClIi OH TNPHBOAUT KJIACCH(UKAIUIO
HEOPraHMYECKUX M OPraHWYEeCKUX (YHKIMOHAIBHBIX MAaTEpPHAIOB; 3HACT AWCHUIUIMHBL, HAXOMIAIIMECS BO
B3aMMOJICHCTBMM C HAHOTEXHOJIOTHEH; BIaJeeT IMOHATHEM O MeTabOIMYeCKuX TIIOTOKax W CeTH
MeTa0OJIMUYECKHIX MIOTOKOB, 0a3 JaHHBIX [0 META0OIMYECKON CHCTEMATHKE.

-0-54 GamnoB (HEYAOBJIETBOPHUTENBHO) BBICTABISETCS OOYYAIOMIEMYCs, €CIIH HE IOIYYCHbI OTBETHI O
0a30BBIM BOIIPOCAM AUCIUIIIIHHBL.

MHUHHUCTEPCTBO CEJbCKOI'O XO3SHCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHUE BBICIIIETO OBPA3OBAHHUSA «OPJIOBCKUM I'OCYJIAPCTBEHHBIM
ATPAPHBII YHUBEPCUTET HMEHHU H.B. TAPAXWUHA»

Hucrummaa: HarnorexHomorus, MeTaboInka, IpoTeoOMHIKa, OMonH(DOpMaTHKa
Haszanwue xadenpsr: buotexnomnorus
Hamnpasnenue noarorosku: 19.03.01- buorexnomorus

YTBepxkaeHs! Ha Kadempe:
9K3AMEHAIIAOHHBIA BUIET Ne3

1. Knaccugukanys METOIOB HCCIICIOBAaHUS HAHOMATEPHAJIOB: WU3MEPCHHE MaKpO-CBOHCTB, XUMHYECKHIA
aHaJIN3, CIICKTPOCKOIHS, MUKPOCKOIIHS, CTPYKTYPOCKOIHS, (PU3UKO-XUMHYCCKUH aHATU3.

2.BHeapeHre HAHOTEXHOJIOTHH B IPOMBILINIEHHOCTD. [IprOOpBI M1 METOABI I BU3yaln3alliil HAHOOOHEKTOB.

3.Xpomarorpaduueckue METO/IbI (b paKIMOHUPOBAHUS MIPOTEOMOB: Pa3sMepHO-IKCKIIO3UOHHAS,
HOHOOOMeHHas1, oOpaieHo-(ha3oBas ¥ ruapodoOHbIe XpoMaTopraduu.

[Ipenonasarens Comnoxuna N.1O.

3aB. kadenpoi ITaBnosckas H.E.

Kpurepumn ouenku:

85-100 GammoB (OTJIMYHO) BBHICTABISETCS OOYYAIOMIEMYCS, €CIIM OH OpPUEHTHPYETCS B KiaccU(UKAIU
METOAOB HCCIICIOBAaHMA HAHOMATEpHAJIOB, MOXKET XapaKTepH30BaTb METOAbl XHMHUYECKOI'O aHaJIn3a,
CHEKTPOCKOIHH, MUKPOCKOITUH, CTPYKTYPOCKOITUH, (PU3NKO-XUMHUYECKUH aHaIn3a, IPUBOJUT IIPUMEPHI; 3HAET
OCHOBHBIE MNpPHUOOPBI M METOABI JUIS BU3yaJH3alMd HAHOOOBEKTOB; BJIAJeeT 3HAHUAMH O METOJIAX
(hpaKIMOHUPOBAHISI IIPOTEOMOB.

- 70-84 6ayioB (XOpOIIO) BEICTABISAETCS 00YYArOIIEMYCS, €CIM OH MPUBOIUT MPUMEPHI METOIOB UCCIICIOBAHUS
HAaHOMATEPHAaJOB,  JaeT  HEMOJHYI0  XapaKTePUCTHKY  METOJIOB; MPUBOJUT  KJIacCU(DHKAIUIO
XpoMaTorpapUUeCcKiuX METOJIOB (PPaKIHOHUPOBAHUS IIPOTEOMOB; 3HAET MPUOOPBI U METOJIBI 110 BU3YyaIN3aI[UH
HAaHOOOBEKTOB.

- 59-69 OamnoB (yIOBIETBOPUTEIHHO)BBICTABISIETCS OOYYaroOIEMyCsl, €CJIM OH 3HAeT KJIACCH()UKALHIIO
XpoMaTorpaUuecKux MeTOAO0B (paKkIMOHUPOBAHKUS TPOTEOMOB, TPUBOJUT MPHUMEPHl (C YaCTHYHOMN
pacmpoBKOH), MOXKET Ha3BaThb OCHOBHBIE XapaKTEPUCTHKH METOJI0OB METOJIOB  HCCIIEOBAHUS
HaHoMarepuaioB (0e3 pacimudpPoBKy).

- 0-54 GatoB (HEYIOBJICTBOPUTEIBHO) BRICTABIISICTCS 00Y4YaIONIEMYCsl, €CIIM HE MOJyYeHbI OTBETHI 110 0a30BBIM
BOIPOCAM JTUCITUTUTHHBI.
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MHWHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE
YUYPEKJIEHUE BBICIIIETO OBPA3OBAHHUSA «OPJIOBCKUM I'OCYJIAPCTBEHHBIM
ATPAPHBIII YHUBEPCUTET UMEHHU H.B. TAPAXWHA»

Hucrummaa: HarnorexHomorus, MeTaboInKa, IpoTeoMIKa, OMonH(pOpMaTHKa
Hazpanue xadenpsr: buorexuomorust
Hanpasnenue noarorosku: 19.03.01- buorexHonorus

YTBepkIacHbI Ha Kadempe:
3K3AMEHAIIMOHHBINA BUIET Ned
1. OcoOeHHOCTH (PU3NUECKUX B3aUMO/ICHCTBHI HA HAHOMACIITa0ax.

2. [MpuHIMI caMOCOOPKHU B OMOJIOTHYECKUX CHCTEMaXx.
3.IlpupoaHbie HAHOCUCTEMBI B XpPaHEHUH, BOCIIPOU3BEICHUN U PEATH3aLuU TeHETHUECKOW HH(OpMAIMK KIIETKH.

[IpenonaBarens Conoxuna W.1O.

3aB. kadenpoit ITaBnmoBckas H.E.

Kputepun ouenku:

- 85-100 OGamwioB (OTVIMYHO) BBICTABISAETCS OOYYAIOMIEMYCs, €CIM 3HAeT OCOOCHHOCTH (DU3MUYECKUX
B3aMMOJCHCTBUII HA HAHOYPOBHE, YMEET MPUBECTH OTIANYUS (PU3MUECKUX B3aUMOACHCTBUI HA HAHOYPOBHE OT
aTOMapHOTO ¥ MOJIEKYJISIPHOTO YPOBHEH; 3HAET OCHOBHBIC OMOJIOTHUECKHE MAKPOMOJICKYIIbI, OMOJIOTHYECKHE
CHCTEMBI, COCTOSIIIIE U3 HAHOPa3MEPHBIX OJIOKOB; 3HAET NPUHIMIIBI CAMOOPraHU3alUK OMOMOJIEKYJ U BHIBI
MEXMOJIEKYIIPHBIX B3aUMOJEWUCTBUH; BiajeeT xapakrepuctukoil HanocucteM (/JHK, PHK - ocHoBHble
HOCHUTENN TeHeTHUECKON MH(OpMAINK) U MEXaHU3MOM Ilepeiadn TeHETHIECKOH nHpOpMaLuu.

- 70-84 0amioB (XOpPOIIO)BBICTABISICTCS OOYYAIOMIEMYCs, €CIM OH 3HAaeT OCOOCHHOCTH (PU3UUYECKUX
B3aUMOJICHCTBUII HAa HAHOYPOBHE, MOXET YaCTHYHO WM B TIOJHOW Mepe OXapaKTepu30oBaTh JaHHbBIC
MMPOLCCChI; 3HACT IPHUHIIUIILI CaMOC60pKH6I/IOMOJ'IeKy.H U TMPUHOUIIBI CaMOOpraHmu3alvi B HCCKYCTBCHHBIX
CUCTEMax; BJIAJICCT XapaKTEPUCTUKON MEXaHU3Ma PeaTu3al[ii ITeHETHYECKOM NH(OPMAIUH KIIETKH.

- 59-69 6amnoB (yHZOBIETBOPHUTEIHHO) BHICTABISETCS O0YYArOMIEMYCs, €CIIM OH 3HAET YaCTUYHO OCOOCHHOCTH
(¢u3nNYecKuX B3aUMOJICHCTBMI HAa HAaHOYPOBHE, YMEET TIPUBOJUTH TPUMEPHI; 3HACT MPUHIIUIIGI
camMocOOpKHOMOMOJIEKYT B J)KUBBIX cHcTeMax U ucckycTBeHHbIX; 3HaeT JJTHK, PHK u ux xapakrepuctuky kak
HOCHUTENEH reHeTHYecKoi HH(pOopManuu.

- 0-54 GatoB (HEYIOBJICTBOPUTEIBHO) BRICTABIISICTCS 00Y4YaIONIEMYCsl, €CIIM HE MOJyYeHbI OTBETHI 110 0a30BBIM
BOIPOCAM JTUCITUTUINHBI.

MUHHUCTEPCTBO CEJbCKOI'O XO3SHCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHUE BBICIHIETO OBPA3OBAHHUSA «OPJIOBCKUM I'OCYJIAPCTBEHHbBIM
ATPAPHBII YHUBEPCUTET UMEHU H.B. IAPAXWUHA»
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Jucuumnuaa: HanoTexHOMOTHSA, METa0OMKa, MPOTEOMHKA, OMOMH(POpMAaTHKA
Hazpanue xadenper: buorexunonorus
Hanpasnenue noarorosku: 19.03.01- buorexHonorus

YTBepxAcHBI Ha Kadempe:
9K3AMEHAILIAOHHBIN BUIET Ne5
1.CtpykTypa u QpyHKIHMH OEIKOB.

2.ITonsitre 6ronnbopmaTiki. OOBEKTHI HCCCIOBAHUS, 3a/JaUH.

3. Metonsl pazzneneHusi OenkoB. J[ByMepHBI reib-3iekTpodope3 U macc- crekTpoMmerpus. KoMmbloTepHbIi
aHanmu3 6enkoB. [lepcrekTHBE METa0OTOMHUKH.

[IpenonaBarens Conoxuna 1.1O.

3aB. kadenpoit ITaBnmoBckas H.E.

Kputepum ouenku:

85-100 GamnmoB (OTJIMYHO) BBICTABISIETCS OOYYAIOMIEMYCs, €CITM OH 3HAeT CTPYKTYPY W (QYHKIHUU OENKOB,
MNPUBOIUT TPHUMEPBI;, 3HAET MEXaHWYECKHEe U DIJICKTPOMEXaHHMUYECKHMEe MHKPO- M HaHOYCTPOICTBa,
HAaHOOMOAHAINTHYECKUE CHCTEMBI, MOXXET TIPUBECTH WX XapaKTEPUCTUKY, IPHMEpHl, OTIHYHI B
HAHOYCTPOMCTBAX Pa3IMUHOIO TUIIA; BIaJeeT METOIaMHU pa3zeeHus OeJIKOB: AByMEpHbII refb-aieKTpodopes
M Macc- CHEKTPOMETpHS, 3HAeT CYIIHOCTh METOJI0B, NPHOOpHOE oOecledeHne; 3HAeT IePCHEeKTUBHbIC
HaIrpaBJICHUA MeTa6OHOMI/IKI/I.

- 70-84 6aminoB (XOpPOIIIO)BBICTABISIETCS 00YYAIOMIEMYCs, €CIIM OH 3HAET 3HACTCTPYKTYPY M (YHKIMH OEIKOB;
3HaeT MEXaHWYECKHE U DIIEKTPOMEXaHNYECKNE MUKPO- 1 HAaHOYCTPOMCTBA, HAHOOMOAHATUTUIECKHE CUCTEMBI,
MNPUHIMI WX paboThl, BIaJEET METOJaMH pa3JielieHHs OENIKOB: JBYMEPHBIN reib-3nekTpodopes W macc-
CIIEKTPOMETPHS, 3HAET CYIIHOCTh METOIOB; 3HAET MEPCHEKTUBBI META00TIOMHUKH.

- 59-69 6amnoB (YIOBIECTBOPUTEILHO) BBICTABISACTCS OOYyYaIOIIEMYCs, €CJIM OH 3HaeT (DYHKIUM OCIKOB; 3HACT
MEXaHHUYECKHE U DIEKTPOMEXAaHWIECKHE MHUKPO- M HAHOYCTPONCTBA, MOYKET PaccKas3arh MPHHITUI WX PabOTHI
Ha IPUMepe; 3HAET ONpPEIeICHHs METO/IOB pa3/iesieHHs OeJKa.

- 0-54 6amtoB (HeyIOBJIETBOPUTEIBHO) BHICTABIISAETCS O0YUYAIOIIEMYCsl, €CITH HE MOTYYEHbI OTBETHI 110 0a30BbIM
BoIIpocaM JUCHUILUINHBI.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA P®
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKUI I'OCYJAPCTBEHHBIN
ATPAPHBIA YHUBEPCUTET UMEHU H.B. TAPAXUHA»

Jucuumiuna: HanorexHonorus, MeTabosiuka, MpoTeoMuKa, OHonHGOpMaTHKa
Hazpanue xadenpsr: buorexnomorus

Hanpasnenune noarorosku: 19.03.01- buorexnonorus

VYTBepkaeHbl Ha Kadenpe:

3K3AMEHAIIMOHHBIA BIIET Ne6
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1. Ilpoueccel momyueHnss HAHOOOBEKTOB «CBEPXY - BHU3Y. JInuTorpadus.
2. KBanToBbIe pazMepHbIe 3(h(pekTsl B HAHOOOBEKTAX.

3. Meromsl KOMITBIOTEPHOTO MOJIEIMPOBAHUS HAHOCTPYKTYp W HAHOCHUCTEM, MPHHLUIBI W 00JacTu
MIPUMEHUMOCTH.

[IpenonaBarens Comnoxuna 1.10.

3aB. kadenpon ITaBnosckas H.E.

Kpurepum ounenkmu:

- 85-100 OammoB (OTIMYHO) BBICTABIAETCS OOYYAIOMIEMYCS, €CIM OH 3HAaeT XapaKTePHCTHUKY IMPOIECCOB
MMOoJIy4CHUs HaHOO6’bCKTOB o TMPUHOUITY «CBCPXY-BHU3)», 3HACT OIIPCACICHHUA MOHSITHH mITaMIIOBKa,
OpuKeTHpOBaHHE U TaOJETUPOBAHWE, YMEET MPUBOJIUTH CPAaBHEHHUE MEXKIY TpeMs MpoleccaMH, BIajeeTr
3HAHMSMH O JOCTOMHCTBAX W HENOCTATKaX JaHHBIX MPOIIECCOB, 3HACT 00OPYJOBAHME IS JaHHBIX HPOLECCOB
Y MCTIOJIb30BAaHNE JIaHHBIX MTPOIIECCOB B MHUIIIEBOM OTPACIIH; 3HAET OIPEICICHHS IIPOIIECCOB KPUCTAILTH3AINN 1
pacTBOpeHUsI UX (PU3NUECKUE OCHOBBI.

- 70-84 ©OamioB (XOpOIIO)BHICTABISETCS OOydYarloOmeMycCs, €CITM OH 3HaeT OIpejAeieHne Ipolecca
MPOKATBIBAHMS, MOKET MIPUBECTH IMPUMEPHI 000PYOBaHUS U MAIIMH, HEOOXOAMMBIX JUIS JAHHOTO IPOIIECcca;
3HACT ONpcACICHUA MMOHSATHI mTaMIIOBKa, 6pI/IKCTI/IpOBaHI/IC )41 Ta6JICTI/IpOBaHI/IC, BJIaAcCcT 3HAHUAMU O
JOCTOMHCTBAX M HENOCTaTKaX MJaHHBIX IIPOIECCOB; 3HAET ONpPENEICHUs IPOLECCOB KPHCTAUIM3alUU U
pacTBOPEHHUSL.

- 59-69 GamnoB (YIOBJICTBOPUTEILHO) BBICTABISACTCA OOYYAIOIIEMYCS, €CJIM OH 3HAET ONpEICIICHHUE METoja
nuTorpaduu, MOKET MPHUBECTH MPUMEPHI MPOIECCOB MONYUEHHUS HAHOOOBEKTOB «CBEPXY - BHH3Y»; BIIAJCET
OCHOBaMH KBAHTOBBIX pa3MepHbIX J(PPEKTOB B HAHOOOBEKTAX; 3HAET METOJbl KOMIIBIOTEPHOrO
MOACIIUPOBAHNA HAHOCTPYKTYP U HAHOCUCTEM, ITPUHLIUIIBI U O6HaCTI/I IMPUMCHUMOCTH.

- 0-54 GatoB (HEYIOBJICTBOPUTEIBHO) BRICTABIISICTCS 00Y4YaIONIEMYCsl, €CIIM HE MOJyYeHbI OTBETHI 110 0a30BBIM
BOMPOCAM JTUCIIUTUIHHBI.

MUWHHUCTEPCTBO CEJIbCKOI'O XO3SIHCTBA P®
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXKJIEHUE BBICIIIETO OBPA3OBAHUSA «OPJIOBCKHM I'OCYJIAPCTBEHHBIM
ATPAPHBI YHUBEPCUTET UMEHU H.B. TIAPAXWUHA»

Jucuumnuna: HanorexHonorus, MeTabosimKka, MpoTeoMuKa, OMonHGOpMaTHKa
Hazpanue xadenpsr: buorexnomorus

Hanpasnenune noarorosku: 19.03.01- buorexnomnorus

VYTBepkIeHbI Ha Kadenpe:

3K3AMEHAIIMOHHBIA BUIET Ne7

1. ba3el 1aHHBIX T€HOB M reHoMoB. [IpuHimmel pabotsl ¢ 0a3zoii mannbix Protein Data Bank (PDB),
GenBank.

2. Ilpoueccel mosryyeHHnss HAHOOOBEKTOB «CHU3Y - BBEPX).
3. ®epMeHTHI - 6enKu ¢ 0c000 KaTaTUTHIECKON (pyHKITHEH.

28



[IpenonaBarens Comnoxuna M.1O.

3aB. kadenpon ITaBnosckas H.E.

Kpurepum ounenkmu:

- 85-100 GammoB (OTIUYHO) BBICTABISETCS OOYYAIONIEMYCs, €CJIM OH 3HAET XapaKTePHCTUKY YCTPOWCTB
OINTO3JICKTPOHUKU W HAHOAICKTPOHUKH WM MPUHIMII UX PA0OTHI; yMEET MPOBOJUTH CPABHCHUE MEXKIY HHMHU.
Brnanmeer 3HaHUSAME O MONYYEeHUS HAHOOOBEKTOB «CHH3Y - BBEPX»; 3HAET OCOOCHHOCTH JIAHHBIX MPOIECCOB;
3HaeT KIaccuukanuo GepMEeHTOB M MX OCOOEHHOCTH CTPOCHHS.

- 70-84 6amoB (XOPOIIO) BHICTABISETCS 00YUYAIOMIEMYCsl, €CJIM OH 3HAET OH 3HAET XapaKTEPUCTHKY YCTPOWMCTB
ONTORJICKTPOHUKU M HAHOJICKTPOHUKH, MOXKET OXapaKTepU30BaTh MPUHIMI pabOThl (Ha MpUMEpe); BlaJieeT
O0COOCHHOCTH TIpoIlecca MOMYYeHHS HAaHOOOBEKTOB «CHU3Y - BBEPX»; 3HAET MOHATHE (PepMEHTHI, CBOOOIHO
MPUBOIUT KJIACCU(DUKAIMIO BUAOB JEPMEHTOB.

- 59-69 OamroB (yZOBIETBOPHUTEIHHO) BBICTABIACTCS OOYYArOIIEMYCS, €CIIM OH 3HAeT NMPUMEPHI YCTPOWCTB
ONTORJICKTPOHUKN M HAHOAJIEKTPOHHWKH; 3HACT IOHSATHE NPOLECCOB IOIYYEHHS HAHOOOBEKTOB «CHU3Y -
BBEPX»; 3HAET OMNpeeNIeHHS MOHATHS «(pepMEeHTB, MOXKET IPUBECTH MMPUMEPHI HEepMEHTOB.

- 0-54 GatoB (HEYIOBJICTBOPUTEIBHO) BRICTABIISICTCS 00Y4YAIONIEMYCsl, €CIIH HE MOJyYeHBI OTBETHI 10 0a30BBIM
BOIIPOCAM JTUCIUILTHHBI.

MHWHHUCTEPCTBO CEJbCKOI'O X035 CTBA P®
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXKJIEHUE BBICIIETO OBPA3OBAHUSA «OPJIOBCKU T'OCYJIAPCTBEHHbBIMN
ATPAPHBII YHUBEPCUTET UMEHHU H.B. TAPAXUHA»

Jucuumnuna: HanorexHonorus, MeTabosimKka, MpoTeoMuKa, OMonHGOpMaTHKa
Hazpanwue xadenper: buorexnonorus
Hanpasnenue noarorosku: 19.03.01- buorexHonorus

YTBepKaeHbI Ha Kadeape:
3K3AMEHAHI/IOHHBII71 BUJIET Ne8

1. Hanobuorexnomnorus. OcHoBonosoratouiie paxTopbl.
2.BHenpeHne HaHOTEXHOJIOTUH B IPOMBIIIJIEHHOCTb.

3.MeTooniorusi  MPOTEOMHOTO  aHAW3a.  DIEKTPOPOPETHUECKHE  METOABI B MPOTEOMHBIX

HCCIIENOBAHUSIX.
[Ipenonasarens Comnoxuna N.1O.
3aB. xadenpoi ITaBnosckas H.E.

Kputepun onenkn:

- 85-100 6aysi0B (OTJIMYHO) BBICTABIIAETCS O0YYArOIIEMYCs, €CJIM OH 3HACT ONpPeIeICHHe HAaHOOMOTEXHOJIOTHH,
yMEET XapaKTEePH30BaTh OCHOBOIIOJIOTAIONIME (DAKTOPHI BO3HUKHOBEHHS [TAHHOI'O HAMpAaBICHHS, YMEET C
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[IOMOIIbI0 TNPUMEPOB MOKa3aTh KaK BHEAPEHBl OCHOBHBIE JOCTIDKEHUS HAHOTEXHOJOTMM B OTpaciu
IIPOMBIIIJICHHOCTH; BJaJeeT MeETOAaMH IIPOTEOMHOIO aHaliM3a; 3HAeT CYUIHOCTb U  OCOOEHHOCTH
3NIEKTPOPOPETUIECKUX METOIOB.

- 70-84 ©OamioB (XOpOIIO)BBICTABISAETCS OOYyYarOIIEMyCsS, €CIIM OH JaeT ONpeACICHUE IMOHSTHUS
HAHOOMOTEXHOJIOTHsI, 3HAET OCHOBOIIOJIOTAtOIIHe (PaKTOPhI, MOKET MPUBECTH MPUMEPBI; BIIAJCCT HA MIPUMEPE
BHEJIPCHHEM JIOCTH)KCHUN HAHOTEXHOJIOTHH B IPOMBIIIICHHOCTh, YMEET OXapaKTepHU30BaTh IPHBUICHHbIC
MPUMEPBI; 3HAET METOMOJIOTHIO MPOTEOMHOT0 aHAIN3A.

- 59-69 OGamioB (yJOBJICTBOPHTENHHO) BBICTABIISAETCS OOydYarOIIEMyCs, €CIM OH 3HaeT Ompe/eCHUE
HAaHOOMOTEXHOJIOTUH; YMEET MPUBOAUTH IMPUMEPHl BHEIPEHUS] HAHOTEXHOJIOTHU B MPOMBIIUICHHOCTD; 3HACT
olpeesieHre MPOTEeOMHOT0 aHaJn3a U 3JIeKTpodopesa.

- 0-54 6annoB (HEYJOBICTBOPUTEIBHO) BBICTABIISICTCS] O0YYAIONIEMYCsI, €CITH HE MOJIYYCHBI OTBETHI 110 0230BBIM
BOIIPOCAM JTUCIUIITHHBL.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SHCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXKJIEHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKU I'OCYJIAPCTBEHHbBIMI
ATPAPHBIII YHUBEPCUTET UMEHU H.B. TAPAXWHA»

Jucuumnuna: HanorexHonorus, MeTabonka, IpoTeoMIKa, OnoMH(pOpMaTHKa
Haspanwue xadenper: buorexnomnorus
Hanpasnenue noarorosku: 19.03.01- buorexHonorus

YTBepKIacHBI Ha Kadempe:
3K3AMEHAHI/IOHHBII71 BUJIET Ne9
1. dysiepeHsl U yriiepoIHbIe HAHOTPYOKH.

2. HoBbie METOIBI BBEACHUS JICKAPCTB.
3.MeTonp!I BEIIEIEHNAS U OYUCTKU OEIIKOB.

[Ipenonasarens Comnoxuna N .1O.

3aB. kadenpoi ITaBnosckas H.E.

Kpurepumn ouenku:

- 85-100 6ay10B (OTIMYHO) BBICTABIISIETCSl O0YJAIONIEMYCsl, €CITH OH 3HAET OIpe/IeliCHHs OHATHIH (yJUIepeHbl U
yIJIepOHbIE HAaHOTPYOKH; 3HAeT KiIacCH(UKAUUIO (YIIEPEHOB M YIJIEPOIHBIX HAHOTPYOOK, OCOOEHHOCTH
CTpoeHUs (DyJUIEPEHOB, MaTepUaNOB HA MX OCHOBE; 3HACT OTPACIU NMPUMEHEHHs YIIEPOIHBIX HAaHOTPYOOK;
KiaccupukKanuo QyUIEepeHOB M YIJIEPOAHBIX HaHOTPYOOK, OCOOEHHOCTH CTPOCHUsS (YJUIEPEHOB; yMeEeT
0XapaKTEpHU30BaTh HOBbIC METO/JbI BBECACHN JICKAPCTB, BJIAACCT OCHOBHBIMHU METOJJaMH OUYUCTKH U BBIACIICHUSA
0€JIKOB; 3HACT X 0COOEHHOCTH M MOYKET IPOBECTH CPaBHEHHE METOJIOB.

- 70-84 OannoB (XOpPOILO)BHICTABIISETCS OOYYAIOLIEMYCs, €CJIM OH 3HAET MOHATUS (YJUIEPEHBI U YIIIEPOIHBIE
HAHOTPYOKH, MOXKET TPUBECTH MPHUMEPHI, 3HaeT Kiaccuukanuio (yuIepeHOB U yIIIEPOAHBIX HAHOTPYOOK,
ocoOeHHOCTH cTpoeHHs (yuiepeHoB; kiaccudukanuio (yUIepeHOB M YIVICPOJAHBIX HAHOTPYOOK; yMmeeT
OXapaKTepU30BaTh HOBBIE METO/IbI BBEACHUS JICKAPCTB; BJIAJI€ET OCHOBHBIMH METOAaMHU OYHUCTKH U BHIACICHUS
O€JIKOB 1 3HAaeT X OCOOEHHOCTH.

- 59-69 OannoB (yIOBIETBOPUTENHHO) BBICTABIISCTCS O0y4aloUIeMycs, €CIM OH 3HAeT MOHATUS (yJJIepeHbl U
yIIIepOAHbIE HAHOTPYOKH, MOXKET MPUBECTH NMPHUMEPHI; 3HAET MOHATHE O HOBBIX METOJAaX BBEACHHMS JIEKAPCTB
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(¢ uvacTH4HO# pacIM(ppPOBKOI); MOXKET OXapaKTEPU30BATh METOMbI BBIICICHUS W OYHCTKH OClKOB (C
YaCTHYHON pacIIn(pOBKO).

- 0-54 6ammoB (HEYOBICTBOPUTEIHHO) BBICTABIACTCS O0OYUAIOIIEMYCsl, €CITH HE MOAYYCHBI OTBETHI IO 0A30BBIM
BOMPOCAM TUCIHTUTHHEL.

MHWHHUCTEPCTBO CEJBbCKOI'O XO3SHCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKU I'OCYJIAPCTBEHHbBIMI
ATPAPHBII YHUBEPCUTET UMEHHU H.B. TAPAXWUHA»

Hucuunnuna: HanotexHonorus, MeTabonrka, mpoTeoMiKa, OnonH(OpMaTHKa
HasBanwue xadenpsr: buotexnomnorus

Hanpasnenue noarorosku: 19.03.01- buorexnonorus

YTBepxkaeHs! Ha Kadempe:

SK3AMEHAILIMOHHBIN BUJIET Nel0
1.MCTOIII>I HU3TOTOBJICHUA HAHOCTPYKTYP U OpraHu3anus MpoOMbIIIIJICHHOT'O ITPOU3BOACTBA.
2. IlepcriekTUBEI pa3BUTHSI HAHOOMOTEXHOJIOTHH.

3.Meronpl u MIPUHIMAINHAAJIBHBIE BO3MOXXHOCTH O6T>6,Z[I/IH€HI/I$I OMOJIOTUYECKUX U SJICKTPOHHBIX
KOMIIOHCHTOB B HAHOTCXHOJIOTHH.

[IpenonaBarens Conoxuna 1.1O.

3aB. xadenpoi ITaBnoBckas H.E.

Kpurtepumn ouenku:

- 85-100 OamnoB (OTIMYHO) BBHICTABISETCS OOYYAIOMIEMYCS, €CIM OH JaeT XapaKTePUCTHKY MeETOoJaM
W3TOTOBJICHUS HAHOCTPYKTYP M OpraHU3allid MPOMBIIUIEHHOTO MPOM3BOJACTBA, MOXXET B IIOJIHOW Mepe
OXapaKTepU30BaTh JIAHHBIE METO/BI; 3HAET OCHOBHBIE MEPCIIEKTUBBI Pa3BUTHsI HAHOOMOTEXHOJIOTUH; BIajJieeT
METOJaMH M NPUHLIUNHAAIGHBIMA BO3MOXHOCTSIMA ~OOBEIMHEHHsS OWOJOTMYECKMX W  JJIEKTPOHHBIX
KOMITOHEHTOB B HAHOTEXHOJIOTHH.

- 70-84 OamtoB (XOpOIIO) BBICTABJIACTCS OOYYArOIIEMYyCs, €CJIM OH JaeT XapaKTePUCTUKY METOaM
W3rOTOBJICHUS HAHOCTPYKTYp, YMEET MPHUBOAUTH MPUMEPHI, 3HAET OCHOBHBIC TEPCICKTUBBI PAa3BUTHUS
HAHOOMOTEXHOJIOTUH, yMEET OXapaKTepU30BaTh METOIbI U TMPHUHIUIHUATBHBIE BO3MOXKHOCTH OO0BEIUHECHUS
OMOJIOTMYECKHX U OJICKTPOHHBIX KOMITOHCHTOB B HAHOTCXHOJIOTH.

- 59-69 GatoB (yIOBJIETBOPUTEIILHO) BBICTABISCTCS 00yUaIOIEMyCsi, €CJIM OH JaeT XapaKTePUCTHKY METOaM
W3TOTOBJICHUS HAHOCTPYKTYP M OpPTaHH3alMH TPOMBIIUICHHOTO TPOW3BOJCTBA (C YAaCTHYHOW WM IOJIHOM
paciipoBKOii); 3HA€T OCHOBHBIC IEPCIEKTHBBI PAa3BUTHUS HAHOOHMOTEXHOJOIMHM, MOXKET YaCTHYHO
OoXapakKTepnu3oBaTb OAWMH H3 BHJAO0B HWJIM HECKOJBKO; 3HACT METOJIbI OG’BCIII/IHGHI/ISI OMOJIOTHYECKUX H
AJIEKTPOHHBIX KOMIIOHECHTOB B HAHOTEXHOJIOTHH.

- 0-54 6amoB (HEYIOBICTBOPUTEIHHO) BBICTABIISICTCS 00Y4YaAIONIEMYCsl, €CIIH HE MOTyYeHbI OTBETHI IO 0a30BBIM
BOIIpOCaM JUCIUIUIUHBL.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA P®
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA30BATEJIBHOE
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YUYPEXKJIEHUE BBICIIETO OBPA3OBAHHUSA «OPJIOBCKUM I'OCYJIAPCTBEHHBIMI
ATPAPHBIN YHUBEPCUTET HUMEHHU H.B. TAPAXWUHA»

Jucuumnuna: HanoTexHOMOTHS, METa0OMKa, MPOTEOMHKA, OMOMH(pOpMATHKA
Hazpanue xadenper: buorexnonorus

Hamnpasnenue noarorosku: 19.03.01- buorexuomorus

YTBepxacHBI Ha Kadempe:

3K3AMEHALMOHHBINA BUJIET Nell
1. Hanopasmepnsie 6nonaranku, npuMmererne JJHK-aumos.

2. HoBrwle MeTOABI BBEICHHS JIEKAPCTB.
3.MeTopI M3rOTOBICHUSI HAHOCTPYKTYP M OpTaHU3aIHs TPOMBIIUIEHHOTO MPOU3BOICTBRA.

IIpenonasarens Conoxuna N.10.

3aB. kadenpoi ITaBnosckas H.E.

Kputepum ouenku:

- 85-100 OamioB (OTIIMYHO) BBHICTABISIETCS OOyYaroIIEMycCsl, €cli OH 3HaeT MOHSATHE HaHOpa3MepHBIE
omomarumky, JHK-ummbel; 3Haer oOmacTi TpUMEHEHUS JaHHBIX YCTPOHCTB W JaeT WX IOJHYIO
XapaKTePUCTUKY, YMEET IPUBOAUTH MIPUMEPBI; YMEET OXapaKTepHU30BaTh HOBbIE METO/IbI BBEACHUS JIEKAPCTB U
NpeuMylIeCTBa Ka)XA0T0o M3 MCTOHOB; 3HACT MCTOAbLI M3IOTOBJICHUA HAHOCTPYKTYp W OpraHusanuro
MIPOMBIIIIJICHHOTO IIPOU3BOACTBA C IPUMEHEHHEM HAaHOMATEPUANIOB.

- 70-84 OammoB (XOpOIIO) BBICTABISETCS OOYyYalOMIEMYCS, €CIIM OH 3HaeT IIOHSATHE HaHOpa3MepHBIE
ouonatunkyu, JJHK-unmnbl, MokeT oxapakTepu3oBath (Ha TpuMepe); JaeT MOJHYI0 XapaKTEPUCTHUKY HOBBIX
METOJIOB BBEJICHHS JIEKAPCTB; 3HAET METOJIbI U3TOTOBJICHHUSI HAHOCTPYKTYP M OPTaHH3AIUIO TPOMBIIUICHHOTO
MPOU3BOJICTBA C IPMMEHEHHEM HAaHOMATEePHAJIOB.

- 59-69 0anioB (yZOBIETBOPHUTEIHFHO) BBICTABISIETCS OOYUYAIOIIEMYCsl, €CIIH OH 3HACT IOHATHE HaHOpa3MepHbIe
ouonatunkn, JTHK-unmbl; ymeer 4acTHYHO OXapaKTepU30BaTh HOBBIE METOJABI BBEJCHHUS JICKAPCTB; 3HAET
YaCTHYHO METOJBI W3TOTOBJICHUS HAHOCTPYKTYp M MOXKET HAa IpHMepe II0Ka3aTh HMX INPHUMEHEHHE Ha
MIPOU3BOJICTBE.

- 0-54 GatoB (HEYIOBJICTBOPUTEIBHO) BRICTABIISICTCS 00Y4YaIONIEMYCsl, €CIIM HE MOJyYeHbI OTBETHI 110 0a30BBIM
BONPOCAM JTUCIIUTUINHBI.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA P®
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKHUI I'OCYJIAPCTBEHHBIN
ATPAPHBIA YHUBEPCUTET UMEHU H.B. IAPAXUHA»

Jucuumiuna: HanorexHonorus, Metabosiuka, MpoTeoMuKa, OHonHGOpMaTHKa
Hazpanue xadenpsr: buorexnomorus
Hanpasnenue noarorosku: 19.03.01- buotexnomnorus

VYTBepkaeHbI Ha Kadenpe:

3K3AMEHAIIMOHHBIA BIIET Nel2
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1. DnekTpoHuKa OyayIIero Ha OCHOBE HAHOTEXHOJIOT .
2. KBanToBbIe ToOukd. POJTh HAHOTEXHOJIOTHI B Pa3BUTHH (DOTOHUKH.
3. Macc-CieKTpoOMEeTpUIEeCKH aHAIU3 B TCHOMUKE U IIPOTCOMUKE.

[IpenonaBarens Conoxuna W.1O.

3aB. xadempoii ITaBmoBckas H.E.

Kpurepum ounenkmu:

85-100 6amnoB (OTIMYHO) BBICTABISIETCS OOYYAIOMIEMYCs, €CIM OH 3HAeT OCHOBHBIC DTambl pPa3BUTHS
SIIEKTPOHHUKH C MPUMEHEHHEM HAHOTEXHOJIOTHH;, 3HAET ONpeAeiCHHUE KBAHTOBBIX TOYEK, YMEET MPHUBOAUTH
IpUMEpbl MPUMEHEHUS! KBAaHTOBBIX TOYEK B HAHOTEXHOJIOTWMH, 3HACT POJLHAHOTEXHOJIOTHH B Pa3BUTUH

(OTOHMKH, yMEeT MPUBOANUTH IPUMEPHI; 3HAECT METOANKY MPOBEACHHS MacC-CHEKTPOCKOMMYECKOTO aHAIIN3a 1

MIPUMCHCHHE €TI0 B TCHOMUKEC U ITPOTCOMHKE, IIPUBOJUT IIPUMEPHI.

- 70-84 OayioB (XOpOINO) BBICTABISETCS OOYYAMOIIEMYCs, €CIIM OH 3HAeT OCHOBHBIC OJTallbl pPa3BUTHUS
SNMEKTPOHUKH C TPUMEHEHHEM HAHOTEXHOJOTWH; 3HAET ONpelelieHHe KBAaHTOBBIX TOYEK, 3HACT
POJIEHAHOTEXHOJIOTHH B Pa3BUTHU (DOTOHMKH, yMEET NMPUBOIAMTH NMPUMEPHI; 3HAET METOMUKY IPOBEICHUS
MAacC-CIEKTPOCKOMNYECKOTo aHATN3a U PUMEHEHHE €ro B TCHOMUKE U ITPOTEOMHKE.

- 59-69 GannmoB (yIOBIETBOPUTEIEHO) BHICTABISETCS O0yUJAIOMIEMyCs, €CIM OH 3HAeT IMOHSITHE 00 OCHOBHBIX
dTamax pa3BUTHS AIEKTPOHHUKH C TOSIBICHUEM HAHOTEXHOJIOTHH; 3HAET ONpeJIe/ICHNe KBAaHTOBBIX TOUEK, YMEET
MPUBOIUTH TPUMEPHL; YMEET Ha NpUMepe OXapaKTepU30BaTh IMPHUMEHEHHE MacC-CIEKTPOCKOMMYECKOTO
aHaJM3a B TCHOMUKE U POTEOMHUKE.

- 0-54 6annmoB (HEYAOBIETBOPHUTEIHHO) BRICTABIISIETCS 00YJaOMIEMYCsI, €CITH HE MTOy4eHBI OTBETHI 110 0a30BBIM

BoIIpocaM JUCHUILUINHBI.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA P®
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKHUI I'OCYJIAPCTBEHHBIN
ATPAPHBII YHUBEPCUTET UMEHHU H.B. TAPAXUHA»

Jucuumnuna: HanorexHonorus, MeTabosiuka, MpoTeoMuKa, OHonHpOpMaTHKa
Ha3panue xadenpel: buorexunoorus

Hanpasnenue noarorosku: 19.03.01- buorexHonorus

YTBepkaeHsl Ha Kadenpe:

3K3AMEHAIIMOHHBINA BAJIET Nel3

1.Knaccudukanuss HaHOKOMIIO3UTOB (10 XMMHUYECKOH MPHPOJIE MAaTPHUIlbl, MO (OpME U XapakTepy
HaITOJIHUTENIEH M3 HAHOYACTHIL U JIp.).

2.0c0o0eHHOCTH PeaKIUi YaCTUI] MarHUs ¢ TaJIOTEHMETaHaMU TIPU CBEPXHHU3KMX TeMIepaTypax.

3.0OCcHOBHEIE MCTOJbI MMOJYUYCHHA TOPOUIKOBBIX HAHOMATCPUAJIOB.

[IpenogaBarens Conoxwuna W.1O.

3aB. xadempoii [TaBmoBckast H.E.

Kputepun onenkn:
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85-100 ©OamnoB (OTAMYHO) BBICTABISETCS OOydYalOMIEMYCs, €CIM OH 3HaeT NPUHLHUIIBI KiacCH(UKANN
HAHOKOMITO3UTOB TI0 Pa3IMYHBIM KPUTEPHUSAM: 10 XUMHUYECKOW NPHUPOJAE MATPHIIBI, 10 (GOpMe U XapakTepy
HATOJIHUTENEeH U3 HAaHOYACTHL, YMEET MPUBOIUTH MIPUMEPHI; 3HAET 0COOCHHOCTH PeaKMi YacTUIl MAarHus C
raJoreHMeTaHaMH TPU CBEPXHHM3KHX TEMIIepaTypax, XUMU3M PEaKIWH; BIaJeeT XapaKTePUCTHKOH METOHOB
MOJTYYCHUSI TOPOIIKOBBIX HAHOMATEPHAIOB, 3HAET OTIMYMS JaHHBIX METOMOB JAPYT OT Jpyra, yMmeeT
IPUBOANTH IIPUMEPHI MPUMEHEHNSI HAOMATEPUAIOB B Pa3JIMYHbBIX OTPACIIAX MIPOMBIIIICHHOCTH.

- 70-84 OGamnoB (XOpomIo) BBICTAaBISETCS OOy4aromeMycsi, €CIM OH 3HAaeT MNPUHIMIBEI KiIacCH(pUKaUK
HAHOKOMITO3UTOB TI0 Pa3IMYHBIM KPUTEPHSAM: 10 XUMHYECKOW NPHUPOJIE MATPHIBI, 10 (OpMe U XapakTepy
HAIlOJHUTENeH W3 HAHOYACTUI[, 3HACT OCOOCHHOCTH PEaKIWH YacTHIl MAarHds C TaJOreHMETaHaMU IIpH
CBEPXHHU3KHX TEMIIEpaTypax; BIaJeeT XapaKTePUCTHUKOH METOIOB TMOIyUYEHHS MOPOIIKOBBIX HAHOMATEPHAJIOB,
3HAET OTIMYMS JaHHBIX METOJIOB APYT OT Apyra Ha MpHUMeEpe.

- 59-69 0GamnoB (yIOBIETBOPUTENHLHO) BBICTABIISCTCS OOydYalONIeMycCs, €CJIM OH 3HAaeT IPHHIHUITBI
KJaccu(pUKaMy HAaHOKOMITO3UTOB TI0 PAa3JIMYHBIM KPUTEPHAM; 3HaET 0COOEHHOCTH PEeaKLMil YacTHULl MarHuUs C
rajJoreHMeTaHaMl TpH CBEPXHU3KUX TEMIeparypax; 3HAaeT XapaKTePHCTHKY METOAOB IOIYYCHHUS
ITOPOIITKOBEIX HAHOMATEPHAJIOB ( ¢ YaCTHUHOH pacmudpodroit).

- 0-54 6annoB (HEYJOBIETBOPUTEIHHO) BBICTABISACTCS OOYYAIOIIEMYCsl, €CITH HE MOTYYEeHBI OTBETHI IO 0A30BBIM

BONPOCAM TUCIUTUINHBIL.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SMCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXKJIEHHUE BBICIHETO OBPA3OBAHUSA «OPJIOBCKUM I'OCYJIAPCTBEHHbBIMI
ATPAPHBIII YHUBEPCUTET UMEHHU H.B. TAPAXUHA»

Jucuumnnaa: HanotexHomorus, MeTaboimKa, MpoTeoMuKa, OMonHGOpMaTHKa
Ha3panue xadenpel: buorexHnoorus

Hanpasnenue noarorosku: 19.03.01- buorexnonorus

YTBepxkaeHs! Ha Kadenpe:

3K3AMEHAIIMOHHBINA BWIET Nel4
1.Karanutrueckne peakiny Ha HAHOYACTHIAX Pa3IMYHbIX METAJIOB.

2.HaHOTEeXHOJIOruK B MULIEBOM MPOMBILIIEHHOCTH.

3.buomenuuuHCKME  NPUIIOKEHUs  HAHOCTPYKTYp.  BHOCEHCOpbl, OHOMMIUIAHTBI,  OMOBEKTODHI

[IpenogaBarens Conoxuna 1.10.

3aB. xadenpoi ITaBnosckas H.E.

Kputepun ouenku:

- 85-100 GayutoB (OTJIMYHO) BBICTABJISAETCSA O0YUYaIOIIEMyCs, €CJIM OH 3HAET XUMHU3M KaTAJIUTHUCCKUX PEaKIUit
Ha HAaHOYACTHIIAX PA3JIMYHBIX METAJUIOB, yMEET MPUBOJIUTH IPUMEPHI U YKa3aTh HA OCOOEHHOCTH MPOTEKAHHS
IIPOLIECCOB Ha MeTaJljlaX; 3HAeT OCOOCHHOCTH MPUMEHEHHUS HAHOTEXHOJIOTHH B IHILEBOW MPOMBIIIIICHHOCTH,
MPUBOJIUT NPHUMEPHl OCHOBHBIX JIOCTHI)KCHHM HAHOTEXHOJIOTMHW HA CETOMHSIIHUN JIcHb;, BJIAJCET
XapaKTePUCTUKON TIOHATUH  OMOCEHCOPHI, OMOMMIDIAHTHI, OMOBEKTOPHI, MPUBOIUT MPUMEPHI MPHUIOKCHHS
HaHOCTPYKTYP B MEJIHUIINHE.

- 70-84 GamioB (XOpOIIIO) BHICTABISIETCS 00YYAIOIIEMYCs, €CJIM OH 3HACT XUMHU3M KaTaJIMTUYECKUX PEaKIUi Ha
HAaHOYACTHIIAX PA3IUYHBIX METAUIOB, YMEET NPUBOAWTH TPUMEPHI; 3HAET OCOOCHHOCTH NPUMEHEHHS
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HAHOTEXHOJOTUH B MHWINEBOW NPOMBINUIGHHOCTH Ha MpHUMEpax; BJaJeeT XapaKTEPUCTHUKOW MOHITUN
OnoceHcOopbl, OMOMMIUTAHTHI, OOBEKTOPHI, TPUBOIUT MPUMEPHI NX IPUMEHEHHUS B METHIIHHE.

- 59-69 6annoB (yIOBIETBOPUTENHHO) BBICTABIACTCS 00Y4alOMIeMycs, €CIM OH 3HAET XUMHU3M KaTaIUTHYECKHX
peaknuii Ha HAHOYACTHILIAX METaula Ha MpHUMepe; 3HAeT OCOOCHHOCTHM MPUMEHEHHUS HAHOTEXHOJIOTHH B
MHUIIEBOH TPOMBIIIEHHOCTH; 3HACT MOHATHUSI OMOCEHCOPBI, OMONMILIAHTEI, OHOBEKTOPHI.

- 0-54 6annoB (HEYJOBIETBOPUTEIBHO) BBICTABISACTCS OOYYAIOMIEMYCsl, €CITH HE MOTYYEeHBI OTBETHI IO 0A30BBIM
BONPOCAM TUCHUTUINHBI.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SIHCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHUE BBICIIIETO OBPA3OBAHHUSA «OPJIOBCKUM I'OCYJIAPCTBEHHBIM
ATPAPHBIII YHUBEPCUTET UMEHHU H.B. TAPAXUHA»

Hucrummaa: HanorexHomorus, MeTaboanka, IpoTeoMuKa, OnonH(popMaTHKa
Hazpanue xadenpsr: buorexuomorust

Hanpasnenue noarorosku: 19.03.01- buorexnonorus

VYTBepkIeHbI Ha Kadepe:

9K3AMEHAIIMOHHBIN BUJIET Nel5
1.I'paduroBeie HanocucTeMbl. [ paden. HanotpyOxu u ¢ymiepenst. [lopucTeie 1 KOMITO3UTHBIE CUCTEMBI.
2.Camoopranu3aiys 1 caMocOOpKa B HAHOTEXHOJIOTHSX. DMUTaKCHATBHBIE TEXHOJIOTHH.

3.Metons! HaHOMTOTpadun. MloHHOE TpaBieHre. DIeKTPOIUTHIECKOE TPABICHHUE.

IIpenonasarens Conoxuna 1.10.

3aB. kadenpoi ITaBnosckas H.E.

Kpurtepum oueHkn:

- 85-100 ©OamroB (OTIMYHO) BBICTABIAETCA OOYYAIOMIEMYCS, €CIIH OH 3HAeT XapaKTePUCTUKY MOHSITHN
rpaduToBble HAHOCHCTEMBI, TpadeH, HAHOTPYOKH W (yJuiepeHbl, TTOPUCThIE M KOMIIO3UTHBIE CHCTEMBI, 3HAET
0COOEHHOCTH WX XHWMHYECKOTO CTPOEHHsI, OOJIACTH TPHUMEHEHWS HOBBIX HAHOMATEepHajOB Ha OCHOBE
Moau(pUKanuil yriaepoaa; 3HaeT OCOOEHHOCTH CAMOOPTaHHM3AlMM M CaMOCOOPKM B HAHOTEXHOJIOTHSX; JaeT
XapaKTepUCTUKY ONHTAaKCHAIBHBIX TEXHOJIOTHH; BJIaJeeT METOJOJOTHEe HaHOMUTOrpaduu, HWOHHOTO
TPaBJICHHS, DIICKTPOIUTHIECCKOTO TPABICHHS, YMEET OXapaKTepHU30BaThb OCOOCHHOCTH KaJIOTO METoJa M
NPUBOAMT MIPUMEPHI HX IPUMEHEHUSL.

- 70-84 6amioB (XOpOIII0) BEICTABIISETCS O0YYArOIIEMYCs, €CIIM OH 3HAET XapaKTEPUCTUKY IMOHATHHA rpad)UTOBbIE
HAHOCHCTEMBI, Tpad)eH, HAHOTPYOKH U (QYIUIEPEHBI, IIOPUCThIC M KOMITO3UTHBIE CUCTEMBI, 3HAET OCOOCHHOCTH MX
XMMHYECKOTO CTPOSHHS; 3HAET OCOOCHHOCTH CaMOOPTaHW3aIlMd M CaMOCOOPKH B HAHOTEXHOJIOTHSX; JaeT
XapaKTePUCTUKY OIHUTAKCHAJbHBIX TEXHOJIOTHH; BJIaJeeT METOJNOJOTHEed HaHOMUTOrpaduy, HMOHHOTO
TPaBJICHHUS, NEKTPOIUTHUECKOTO TPABIICHUSI.

- 59-69 0amioB (yIOBIETBOPHUTEIBHO) BBICTABIIACTCS OOYYArOIIEMYCsl, €CJIM OH 3HACT OMNPEICIICHUS MMOHATHIMA
rpaduToBbIe HAHOCHCTEMBI, TrpadeH, HAaHOTPYOKH U (hyJuIepeHbl, MOPHCThIE M KOMIIO3UTHBIE CHUCTEMBI; 3HAET
OCHOBHBIE 3TaIlbl CAMOOPraHU3alMU U CaMOCOOPKH B HAHOTEXHOJIOTHUSIX, 3HAET OIpPEAeIeHHEe SMUTAKCHATBHBIX
TEXHOJIOTHI; yMeeT JaTh HEMOJHYI0 XapaKTePHCTHKY METOJaM HaHOIUTOrpaduu, WOHHOTO TpPaBJICHUS,
ANIEKTPOIUTHIECKOTO TPABICHHSL.

- 0-54 6annoB (HEYOBJIETBOPUTEIHHO) BBICTABIACTCS 00OyUYaIOMIEMyCsl, €CIIH HE MOTYYEHBI OTBETHI 110 0a30BBIM
BOIPOCAM JTUCITUTUINHBI.
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MHUHHUCTEPCTBO CEJBCKOI'O XO34HCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHHUE BBICIIETO OBPA3OBAHHUS «OPJIOBCKU I'OCYJIAPCTBEHHbBIM
ATPAPHBII YHUBEPCUTET UMEHHU H.B. TAPAXWUHA»

Jucuumnuna: HanoTexHOMOTHS, METa0OMKa, MPOTEOMHKA, OMOMH(pOpPMAaTHKA
Haspanue xadenper: buorexunonorus

Hamnpasnenune noarorosku: 19.03.01- buorexuomorus

YTBepxacHBI Ha Kadempe:

3K3AMEHALIMOHHBINA BUJIET Nel6
1.I'pacuroBeie HanocucteMsl. ['paden. HanotpyOxu u gymnepenst. [lopuctbie 1 KOMITO3UTHBIE CHCTEMBI.

2. ®OTOYYBCTBUTENIbHBIE HAHOCTPYKTYpbl. HaHOKOMIBIOTEPEI

3. loanoxkku A5t pocTa TKaHek, HAHOOUOPOOOTHI.

IIpenonasarens Conoxuna 1.10.

3aB. kadenpon ITaBnosckas H.E.

Kpurepum ouenku:

- 85-100 OannoB (OTIMYHO) BBICTABISIETCS OOYyYArOMIEMYCs, €CIH OH 3HAeT XapaKTePHCTHUKY TOHITUN
rpaduTOBble HAHOCHCTEMBI, TpadeH, HAaHOTPYOKH W (yJuiepeHbl, TTOPUCThIE M KOMIIO3UTHBIE CHCTEMBI, 3HAET
O0COOCHHOCTH WX XHMHUYECKOTO CTPOCHHsS, OOJIACTH TPUMCHEHHUS HOBBIX HAHOMATEPHAIOB HAa OCHOBE
MOTU(HUKAINN yriepo/ia; 3HaeT onpe/eeHus GOTOUYBCTBUTEIbHBIC HAHOCTPYKTYPbI, HAHOKOMITHIOTEPBI, 3HACT
0COOEHHOCTH JITAaHHBIX HAHOCTPYKTYP, YMEET MPUBOANUTH PHUMEPHI; 3HAET OIpe/ielieHre MOHATHHA MOJTOKKH JIIsI
pocTa TKaHed, HaHOOMOPOOOTHI, X TPUMEHEHHE B MEUIINHE.

- 70-84 6amnoB (XOpOIII0) BEICTABIISETCS 00YYArOIIEMYCs, €CIIM OH 3HAET XapaKTEPUCTUKY MOHATHI rpad)UTOBbIE
HAHOCUCTEMBI, Tpad)eH, HAHOTPYOKH U (hyJUICPEHBI, IOPUCTHIC U KOMITO3UTHBIC CUCTEMBI, 3HAET 0COOCHHOCTH HX
XAUMHUYECKOTO CTPOCHHUS; 3HAET OonpeiesieH s POTOUyBCTBUTEIBHBIE HAHOCTPYKTYPBI, HAHOKOMITBIOTEPBI, 3HAET
OCOOCHHOCTH JIAHHBIX HAHOCTPYKTYp; JaeT XapaKTePUCTUKY OIIUTAKCHAIBLHBIX TEXHOJIOTHH;, 3HAeT
oTpe/ieNieHHe TOHATHI TOIOKKH JIJIsl pOCTa TKaHeH, HAaHOOHOPOOOTHI, MX MPUMEHEHUE B MEIUITUHE.

- 59-69 0amioB (yIOBIETBOPUTEIBHO) BBICTABIISAETCS OOYYAIOIIEMYCS, €CJIM OH 3HACT ONPEACICHUS ITOHITHI
rpaduTOBbIC HAHOCHCTEMBI, TpadeH, HAHOTPYOKH W (yJIepPEHBI, MOPHUCTHIC W KOMIIO3UTHBIC CHCTEMBI; 3HAET
ornpeseneHuss (HOTOYYBCTBUTEILHBIC HAHOCTPYKTYPbI, HAHOKOMITLIOTEPBI, MOYKET TMPHUBECTH MPHUMEPBI, 3HAET
orpe/iesieHre IOHSATHI TIO/ITIOKKH JIJIsl pOCTa TKaHEeH, HaHOOHOPOOOTHI.

- 0-54 GatoB (HEYIOBJICTBOPUTEIHHO) BBICTABIISCTCS 00YYAIOIIEMYCsI, €CITH HE MOJIyUYeHbI OTBETHI 110 0a30BbIM
BOIPOCAM JTUCIUIUINHBIL.

MUWHHUCTEPCTBO CEJIbCKOI'O XO35IHCTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKHUI I'OCYJIAPCTBEHHBIN
ATPAPHBIN YHUBEPCUTET UMEHH H.B. TIAPAXWHA»

Jucuumnunaa: HanotexHOMOTHSA, METa0OMKA, MPOTEOMHKA, OMOMH(pOpPMAaTHKA
Hazpanue xadenper: buorexnonorus
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Hanpasnenue noarorosku: 19.03.01- buorexnomnorus
VYTBepkaeHbI Ha Kadenpe:

3K3AMEHAIIMOHHBIN BUJIET Nel7
1.JIoxanbHOE aHOAHOE OKHUCIIEHUE METAILIOB.

2.MaTepI/IaHBI QJICKTPOHUKU JJIA HAHOTEXHOJIOTHM.
3. TeXHOJIOruH U3rOTOBJICHUS U HCCIICA0BaHHA HAHOCHCTECM.

[IpenonaBarens Conoxuna 1.1O.

3aB. kadenpon ITaBnosckas H.E.

Kputepun ouenkn:

- 85-100 GamoB (OTAMYHO) BBICTaBIsETCS 0OydYarOMIEMyCsl, €CITH OH 3HAeT XapaKTEPUCTUKY W XUMHU3M , 3HAET
OCOOCHHOCTH HMX XHMHYECKOTO CTPOCHHS, OOJAcTH NPUMEHEHHS HOBBIX HAHOMATEpHAIOB Ha OCHOBE
MoIU(UKANNK yriepo/a; 3HaeT onpeeneHus: GOTOTYBCTBUTEIbHBIE HAHOCTPYKTYPbI, HAHOKOMITLIOTEPBI, 3HACT
0COOCHHOCTH JJAHHBIX HAHOCTPYKTYP, YMEET IPUBOUTH NPHMEPBL; 3HACT ONpEIeICHHE TIOHATHH MOII0XKKHI JUTS
pocTa TKaHei, HAaHOOMOPOOOTHI, MX IPUMEHEHHE B METUIINHE.

- 70-84 6amioB (XOpoII0) BEICTABISETCS 00YYAIOLIEMYCS, €CITH OH 3HAET XapaKTEePUCTUKY MOHATHI rpaUTOBbIC
HAHOCUCTEMBI, Tpad)eH, HAHOTPYOKH U (YJUICPESHBI, IOPUCTHIC U KOMIIO3UTHBIC CCTEMBI, 3HAET OCOOSHHOCTH UX
XMMHYECKOTO CTPOCHHMS; 3HACT ONpeeseHns ((OTOUyBCTBUTEIBHbIE HAHOCTPYKTYPHI, HAHOKOMITBIOTEPEI, 3HACT
OCOOGHHOCTM JaHHBIX HAaHOCTPYKTYp; JaeT XapaKkTepUCTUKY OINHTAKCHAIBHBIX TEXHOJOTWH; 3HAeT
orpeeNieHre TIOHSATHI TOIOKKHU JIJIsl pOCTa TKaHel, HaHOOHMOPOOOTHI, MX MPUMEHEHUE B MEIUITHE.

- 59-69 0amnoB (yIOBIETBOPHUTENHHO) BBICTABISETCS OOYYAIOIIEMYCS, €CIIM OH 3HAeT ONpeAeNeHUs MTOHITHI
rpaUTOBBIE HAHOCUCTEMBI, TpadeH, HAaHOTPYOKH M (yJUICpEHBI, MOPUCTHIE W KOMIIO3UTHBIE CHUCTEMBI; 3HAET
ornpeseneHuss (OTOUYBCTBHTEIBHBIE HAHOCTPYKTYPBI, HAHOKOMITLIOTEPBI, MOYKET TPHUBECTH MPHUMEPBI; 3HAET
orpe/iesieHre IOHSATHI TIO/ITIOKKH JIJIsl pOCTa TKaHEeH, HaHOOHOPOOOTHI.

- 0-54 6amoB (HEyOBJIETBOPUTEIHHO) BHICTABISICTCS] O0YyUYarOIEMYCsl, €CIIH HE MOJTYYeHbI OTBETHI 110 0a30BBIM
BONPOCAM JTUCIIUTUINHBI.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA P®
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKHUI I'OCYJIAPCTBEHHBIN
ATPAPHBII YHUBEPCUTET UMEHHU H.B. TAPAXUHA»

Jucuumiuna: HanorexHonorus, MeTabosiuka, MpoTeoMuKa, OMonHGOpMaTHKa
Hazpanue xadenpsr: buorexnomorus

Hanpasnenune noarorosku: 19.03.01- buorexnomnorus

VYTBepkIeHbI Ha Kadenpe:

3K3AMEHAIIMOHHBIA BIIET Nel8

1.HanosnexTponnka 1 HaHO(OTOHHUKA.

2.IIpobnembl yCTOHUMBOCTH HaHOYACTHL; (aKTOpbl, oOyciaBiuBarolmue cTaOMIbHOCTh. CrocoObl
CTa0MIU3alMy HAHOYACTHUL.
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3.CriocoObl MoMydeHUsi W XMMUYECKUE CBOMCTBA HAHOTPYOOK.

[IpenonaBarens Conoxwuna 1.10.

3aB. kadenpon ITaBnosckas H.E.

Kpurepun oueHkmu:

85-100 OanmoB (OTIWUYHO) BBICTABISACTCS OOYYAIONMIEMYyCs, €CIM OH 3HACT XapaKTEePUCTHKY OCHOBHBIH

HaTpaBICHUH HAHOXJICKTPOHWKM M HAHO(QOTOHHKH, MX XapaKTEPUCTHKY; 3HAET MPOOIEMBl YCTOWYHBOCTH

HaHOYAaCTHII, PaKTOpBI, 00YCIAaBIMBAIONINE UX CTAOMIBHOCTD, 3HAET XapaKTEPUCTUKY CIIOCOOOB CTaOMIN3aN

HAHOYACTHI, MX NPUMEHEHHE, MPUBOIAWT NPHUMEPHI; YMEET OXapaKTepH30BaTh OCHOBHBIE OCOOEHHOCTH

CHOCO0OB TONyYEHHsI W XUMHUYECKHE CBOWCTBA HAHOTPYOOK.

- 70-84 OGawioB (XOpOIIIO)BBICTABIIACTCS OOYYAIOIIEMYCs, €CIH OH 3HAaeT XapaKTEPUCTUKY OCHOBHBIM
HAIpaBJICHUH HAHOIEKTPOHUKH W HAHO(OTOHWKH, MPHBOIUT MPUMEPHI; 3HACT MPOOIEMBI YCTOHYMBOCTH
HaHOYACTHII, aKTOPHI, 00YCIABINBAIOININE UX CTAOMIBHOCTD, 3HAET XapaKTEPUCTHUKY CIIOCOO0B CTaOMIH3aIiN
HaHO4YaCTull, UX MNPUMCHCHHC, 3HACT OCHOBHBIC OCOGCHHOCTH CHOCO6OB IMOJIy4CHUA U XHUMHYCCKUC
CBOWCTBa HAHOTPYOOK.

- 59-69 6amnoB (yHOBIETBOPHUTEIHHO)BBICTABISETCS OOYJAIOIIEMYCs, €CITH OH 3HAET OIPENeICHUs MOHATHHA
HAHOSJICKTPOHUKHN H HaHO(I)OTOHI/IKI/I; 3HacT CHOCO6LI CTa6I/IHI/I3a]_[I/II/I HaHOYaCTHLl Ha NOpUMEpax; 3HacT
YaCTHYHO CIOCOOBI MOJyYeHHUs] ¥ XUMHUYECKHE CBOMCTBA HAHOTPYOOK.

- 0-54 6anmoB (HEYAOBIETBOPHUTEIHHO) BBICTABIISIETCS 00YYaIONMIEMYCsI, €CIIH HE MOTy4eHBI OTBETHI IO 0a30BBIM

BoIIpocaM JUCHUILUINHBI.

MHWHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/JUKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKHUI I'OCYJIAPCTBEHHBIN
ATPAPHBII YHUBEPCUTET UMEHHU H.B. TAPAXUHA»

Jucuumnuna: HanorexHonorus, MeTabosimKka, MpoTeoMuKa, OMonHGOpMaTHKa
Ha3panue xadenpel: buorexunoorus
Hanpasnenue noarorosku: 19.03.01- buorexHonorus

VYTBepkeHbl Ha Kadenpe:
3K3AMEHAIIMOHHBIA BWIET Nel9

1. HanoTexnonoruu B apMalieBTHIECKON MPOMBIILICHHOCTH.

2. Metonpl TONydYeHHWsS HAHOYACTHI[: OCAXKJCHWE HAHOYACTHI[ W3 Tra30Boi (a3bl, oOpa3zoBaHuUe
HAaHOYACTHI[ B KOJUIOMJHOM pacTBOpE, MEXAHWYECKOE IUCIEPrHpOBaHME KPYMHBIX yacTull. IIpumepst
XUMHUYECKOT0 CHHTE3a HAHOYACTHII.

3.MCTO}_'H:I HCIIOJIBb30BAHUA HAHOYACTHIL B OuoJIOruu u MCIUIIMHE.

[IpenogaBarens Conoxuna W.1O.

3aB. kadenpoi [TaBnosckas H.E.
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Kputepun onenkn:

85-100 OamnoB (OTIMYHO) BBICTABISCTCS OOYYAIOIIEMYCS, €CITH OH 3HACT XapaKTEPUCTUKY TPUMCHCHUS
HAHOTEXHOJOTUH B (hapMarleBTHUYECKOW MPOMBIIIICHHOCTH, MPHUBOAUT MPUMEPBl OCHOBHBIX JOCTHXKCHUH;
BIIQJICCT KIACCH(UKAIMECH METOJIOB TOJYYCHHS HAHOYACTHUI[. OCAXKICHUE HAHOYACTHI[ M3 Ta30BOM (a3bl,
o0pa3oBaHHE HAHOYACTHI[ B KOJUIOWJHOM pacTBOpE, MEXaHHYECKOE JUCICPTHPOBAHHME KPYITHBIX YaCTHII,

MPUBOJIUT TIPUMEPHI XUMHUECKOTO CHHTE3a HAHOYACTHUI]; YMEET OXapaKTepHU30BaTh METOJbI HCIIOIh30BAHUS

HAHOYACTHII B OMOJIOTHH U MEAUITUHE.

- 70-84 GatoB (XOpOIIIO)BBICTABISACTCS O0YYAIOIIEMYCS, €CITH OH 3HACT 3HACT XapaKTCPUCTHKY MPUMEHCHHS
HAHOTEXHOJOTUU B (apMarieBTUYECKOW MPOMBINIICHHOCTH, MPUBOAUT HMPUMEPHl OCHOBHBIX JOCTHXXCHUM;
BIIQJICCT KIACCH(UKAIMECH METOJIOB TOJYYCHHS HAHOYACTHUI. OCAXKICHUE HAHOYACTHI[ U3 Ta30BOM (asbl,
o0pa3oBaHWE HAHOYACTHI[ B KOJUIOMTHOM pACTBOPE, MEXaHHUUYECKOE JUCIICPTHPOBAHHE KPYIHBIX YaCTHIL;
yMeeT OXapaKTepU30BaTh METOJbI HCIOJB30BAaHMS HAHOYACTHII B OHOJOTMU M MeAMIWHE ( C HEMOTHON
pacmudpOBKO METOIOB).

- 59-69 OGamnoB (YIOBICTBOPUTEIHHO) BBICTABISACTCS OOYdYaAIONMIEMYCs, €CIIM OH 3HAeT XapaKTCPUCTHKY
MPUMEHECHUS HAHOTEXHOJOTMU B (DapManeBTHYCCKON MPOMBIIIIICHHOCTH, 3HAET KIAcCH(UKAIMIO METOJIOB
MOJYYCHUS] HAHOYACTHUI, MPUBOJUT TPUMEPHI; 3HACT METOJBI HCIIOIh30BAHUS HAHOYACTHI] B OWOJOTHH U
MEJIUIMHE.

- 0-54 GatoB (HEYIOBJICTBOPUTEIBHO) BBICTABIISCTCS O0YYAIONIEMYCsI, €CITH HE IMOJIyYCHBI OTBETHI 110 0a30BhIM

BOMPOCAM JTUCIUTUTHHBI.

CocraBurenb Conoxuna N.10.

« » 2021 r.

3.2 Temwl pecpepamos no oucyuniune «Hanomexnonozus, memaboiuxa, npomeomuxa,
ououngopmamuxar

MUHHUCTEPCTBO CEJIbCKOI'O XO3SIICTBA P®
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIETO OBPA30OBAHUS «OPJIOBCKHUI I'OCYJIAPCTBEHHBIN
ATPAPHBI YHUBEPCUTET UMEHU H.B. IAPAXWUHA»

Kadenpa buotexnomoruu

Tembl pedepaton
O JUCLIMILINHE

<<HaHOTCXHOJ’IOFI/I$I, MeTa6OJ'II/IKa, MMPpOTCOMHUKA, 6I/IOI/IH(1)OpMaTI/IKa))

1.Yemy cootBerctByeT equauna HAHO, pa3paboTka v M3rOTOBIICHHE HAHOMAIIIHH.

2. ®yiepeHsl U yriaepoaHbie HAHOTPYOKH. CTPYKTypa U cocTaB. MeTOIbI MOITydeHHs.
3. IlpuMeHeHre yraepoaHBIXHAHOTPYOOK. JICHTMIOPOBCKIE MOJIEKYJISIPHEIE TUICHKH.
4. MeToauK1 OCHOBaHHBIC HA TEXHOJOTUH JIeHrMIop-biaokeTT.

5. Meronuka peHTI€HOBCKOT0 aHalln3a CTpyKTypHoro crpoenus JIHK.

6. Opraau3ariis IPOMBIIICHHOTO TIPOU3BO/ICTBA.

7. llepcriekTUBEI Oy IyIIEro pa3BUTHsI HAHOOMOTEXHOJIOTHH.
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8. [IpuHIIMTIHATTEHAS BO3MOXHOCTh OO TUHCHHS OMOJIOTHYSCKUX U DIIEKTPOHHBIX KOMITOHCHTOB.
9. IIpo6yieMsl BHEPEHHUST HAHOTEXHOJIOTHH B MIPOMBIIIIIEHHOE POU3BOJCTRBO.

10. Hanopa3mepusie buonaruuku, npumenenue JJHK-uumos.

11. Begymme komnaann. Pa3BuTie HHHOBAIIOHHBIX MIPOEKTOB.

12.2nexTpoHuKa OyIyIIero Ha OCHOBE OMOTEXHOJIOTHH.

13.HoBbIe METOIBI BBEACHHSI JICKAPCTB.

14.buoaTYNKU B CUCTEME KUBBIX OPraHU3MOB.

15.HaHOTEXHOIOTHH M CEITHCKOE XO3IUCTBO.

16. CtpoutenpHble HAHOMATEPUAIIBI.

17. IMMyHOXUMHUYECKHUE aHATTUTUIECKUE CUCTEMBI. B3aumoielicTBrE “aHTUTeH-aHTUTENO .
18.B03MOKHBIE METOJBI PETUCTPALMU PEAKLIUH “@HTUTCH-AaHTUTEINO .
19.PannonMMyHHBINH, *MMYHOTIOMUHECIIEHTHBIN METOIBI.

20.MmmyHOpepMeHTHBIH aHamn3. IMMyHOCEHCODBHI.

21.IlpumMeHeHue IS LENeH IKOJIOTHIECKOr0 MOHUTOPUHIa U METUKO-OUOJIOTHISCKUX HCCIICTOBAHMM,

Kpurepun onenku (B 6amnax):

- 5 06a/moB BBICTABIIAETCSA O0ydaroLIEMYCs, €CJIU MOJHOCTBIO PACKPHITA TeMaTUKa PabOThI, JaHbl ONPEIEIICHUSL
OCHOBHBIX HOHﬂTHﬁ, COACpKaHUe pa6OTI>I COOTBCTCTBYCT BLI)Z[aHHOﬁ TEMATUKCE;

- 3 Oamma BBICTABISIETCS OOYYArOIIEMyCs, €CJIM TEMaTHKa PAaCKphITa YaCTHYHO, JAHBI HE BCE ONPEICIICHUS,
MIOBECTBOBaHME pabOTHI HE B ITOJHOM Mepe PacKphIBaeT TEMATUKy pedepara.

CocTaBUTEND Comnoxuna U.1O.

« » 2021 r.

3.3 Tecmosvie 3a0anus no oucyuniune « Hanomexunonozus, memabonuxa, npomeomuxa, OUOUHDOPMAMUKAY

MHWHHUCTEPCTBO CEJbCKOI'O XO3SMHCTBA P®
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICIIETO OBPA3OBAHUS «OPJIOBCKHUI I'OCYJIAPCTBEHHBIN
ATPAPHBIA YHUBEPCUTET UMEHU H.B. TAPAXUHA»

Kadenpa buorexnomornu

KoMmmieKkT TecToB
no quctuinHe «HanoTexHomorus, MeTaboIrKa, MPOTEOMUKA, OHOMH(POPMATHKAY
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Baok TecroB 1

1. YUto TaKkoe HAHO:

. OJIHA MWJIJIMOHHAS

. OJTHA MWJLTHAPTHAS
. OJIHA JecsATast

Hcnoab3oBaHne HAHOYACTHIL 30J10TA BIICPBbIC 3aIIATCHTOBAJIA B:

. Uranuu snoxu [Ipoceuienns
. CosetrckoMm Coroze
CIIA

Kap6on — at0:

. YIJICIUTIACTHUK
. IIJIACTUK
. IJIACTUJINH

IlepBbIM 32ar0BOPUJI 0 HAHO:
. Jlenun
. OeliHMaH

Yyobaiic

3a cueT HAHOTEXHOJIOTHIi B MIPHPO/Ie PeaTu3yercs:
. TIUKJT [[BETCHUS MTACIICHOBBIX

. 3¢ ekt JT0TOCA

. hoTocunTEe3

CoutHeuHast YHePrusi Npeodpasyercsi B JJIEKTPHIECKYIO € IOMOIIbIO:

. 6baTapeil IeHTPAIBHOTO OTOILICHUS
. COJTHEYHEBIH OaTapeit
. COJTHEYHBIX 3ailYUKOB

CBeTO)]I/IOIlBI XOpolu Te€EM, UYTO OHH:

. JAlOT MHOT'O TeIia
. I€llIEBbIE
. DJKOHOMHYHBIE

KBanToBast TouKka — 3710

. OOBEKT Ha €BKJIUJIOBOM INIOCKOCTH
. TOYKa KATIEHUS
. HAHOKPHUCTAJUT TTOJTYIIPOBOHIKA

CxaHupYIOIIHU 30HI0BbI MHKPOCKON HYKEH 4YTOObI:

. H3y4aTh 00beKTHI pasmepoM 10°mkm

TR OO0 TP WO TP N0 T O AS TP NO TR A0 T WO TR NGOG

. ICCJIEIOBATh PACTUTENbHBIE 1 )KUBOTHBIE KIIETKH
C. M3y4aTh HAHOMETPOBbIE OOBEKTHI

10. Yto Takoe B OyKBaJIbHOM NepeBoJe TepMHUH "dopcaiiT", ucnoib3yeMblil A1 NOCTPOEHUS
" TOPOKHBIX KapT'' HAHOTEXHOJIOTHIi:

a. yCKOpeHue

b. B3ris B Oyyiiee

C. PETPOCIIEKTUBHBIN aHAIN3

11. I'pagen — 3710:

a. CTOJIOBBIH NpHOOp

b. yriepoaHslii HaHOMaTepua

C. pa3HOBUAHOCTH HaHOpO6OTa
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12. Csi0Bo ¢dysiiepeH Npou30NLLIO OT CJI0BA:

a. TPEUECKOTO «SIHII0

b. KIMHTOHCKOTO «MST1»

. haMIINHN apXUTEKTOpa

13. Kakoii cpok c1y:k0bl HOBBIX CTYNEHell Hacoca 1151 He)TeA00bIYN ¢ HAHOMOKPBITHEM:
a. 3 mecsma

b. 3 rona

c. 30 net

14. Uto Takoe MeHOCTEKJIO:

a. CPEJICTBO JUIS MBIThsI CTEKOJI C HAHOYACTUIIAMHU cepebpa
b. BCIIGHEHHOE CTEKIIO

C. 30J1b cepebpa

BJok TecToB 2

1.KT0 BriepBbIe BbIABUHYJI W€ 0 PA3BUTUM HAHOTEXHOJIOTUM B COBpeMeHHOil opmyaupoBke?
1.I1.C.Jlamnac

2.9. lpekciep

3.P.®eitman

2.KT0 BBeJ1 B HAYUHYIO JIUTEpPaTypy TepMHMH HaHOMaTepuaa?
1.I'neitrep I'.

2. K. Andepos

3.9. [dpekcnep

3.HaHOTeXHOJI0T S ONepUPYeT 00bEMaMu, JIMHEelHHbIe Pa3Mepbl KOTOPBIX COCTABJISIOT:
l.or 1 10 10° M

2.01 10° 10 10° ™

3.01 10710 10° M

4. HaHOTeXHOJIOTHUS SABJISETCS Pa3IesioM:
1.Pa3nenoM xumuu

2.Paznenom dpuzukn

3. MexIUCIMIUTHHAPHBIM HAITPABICHUEM.

5.Uto o3HaYaeT TePMHUH «HAHO»?
1.Hano- (1o rpeuecku — NAN0S) 03HAyYaeT KapJuK.
2.Hano — ( mo apeBHErpedecku - NaN0r) 03Ha4aeT THOM.

3.Hano — (1o uranbstHCKH — NAN0) 03HA4YaeT MaJICHbKUH YEI0BEK.

6.Yem u3BecteH J. Jpekciaep?
1.0OcHoOBaTens HAHOTEXHOJIOTHH.
2.Hammcan n3BecTHYIO KHUTY «MaIIiHbl CO31aHUs.

IlepBOOTKpHIBaTENb YrIIEPOIHBIX HAHOTPYOOK.

7.Kax Ha3biBaeTcs peub P DeiiMana 0 pa3BUTHM HAHOTEXHOJIOTUM ?
1.Marussl co3gaHus.
2.Ha nHe MHOrO MecTa.
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3.HaHocTpyKTypHI.

8.Uto Takoe pazmMepHbIii 3(peKT B TEXHOJIOTHH HAHOMATEPHAIOB?

1.3MeneHne cBOKWCTBA HAHOOOBEKTOB B 3aBICHMOCTH OT pa3Mepa dIIEMEHTOB UX CTPYKTYPHI.
2.M3menenne pa3mMepa HAHOOOHEKTOB B 3aBUCUMOCTH OT BHEIITHUX YCIIOBHA.

3.M3menenune pazmepa HAHOOOXBEKTA B 3aBUCIMOCTH OT COCTaBa.

9. Kakoii MeTox He OTHOCHTCA K OCHOBHBIM MeTOAaM TNOJYyYeHHS] YIJIEPOJAHBIX HAHOTPYOOK
HAHOBOJIOKHA?

1.[dyroBoii.
2.JIa3epHO-TepMUICCKUH.
3. BHOTEXHOIOTHYECKHIA.

10.Yto Takoe ¢ynepeHbI?

1.2Kene3zocoaepxaiiasi HAHOCTPYKTYpa, UCIIOJIb3yeMasi B MEIUIIMHE.
2.YrnepogHas HAaHOTPYyOKa.

3.CemeiicTBO MapoOOPa3HBIX MOJBIX MOJEKYH 00tmel popmymst Ch.

11.YT1o0 Takoe HAHOTPYOKHU?

1.IIpoTsbKHBIE CTPYKTYPBI, COCTOSIIINE M3 CBEPHYTHIX I'€KCOTaHANBHBIX CETOK C aTOMaMH yIiiepoja B y3Jax.
2.CemeiicTBO mapooOpa3HBIX MOJBIX MOJEKYN obmeit popmymoit Cp

3.MeTtamnoopraHu4ecKue BUThIE TOTUMEPBI.

12.Ckojbko ¢opM HAHOTPYOOK CyleCTBYyeT?

1. 2
2. 3
3.5

13.Kakyio popmy umerot niuénku Jlearmior-biomker?
1.Toi MOBepXHOCTH Ha KaKylO MX HAHOCAT.

2.KBanpar.

3.Pom6.

14.Kakmue cylecTBYIOT MeTOAbI M3rOTOBJIEHUSI HAHOMATEPHUATOB?
1.®U3NOIOTUYECKHIA.
2.Ilcuxonoruveckuil.

3.IlonuMepHON U CynpaMOIEKyIIPHON XUMUH.

15.Kakum MeToA0M ObLi1a BbIfiBJIeHa cTpykTypa JJHK?
1.PeHreHHOCTPYKTYPHBIN aHATU3.

2. CkxaHupyomas 30H10Basi MUKPOCKOIIHS.
3.OuU3N0IOTNYECKUIL.

16.I'1e n300peTeH ckaHUPYIOLIMIi CUJI0BOM MUKpoOcKon?
1.B Poccun, B (hu3UKO-TEXH.YHUBEPCUTETE.

2.B CILIA, IBM B 1982r.

3.B I'epmanuu B punmane IBM.
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17.Kako#i U3 MUKPOCKOIIOB H300peTeH Mo3#e 0CTATbHBIX?
1.CxaHupyromui CHIOBOH MUKPOCKOII.

2.IIpocBeunBantuii 2JIEKTPOHHBI MUKPOCKOII.
3.ATOMHO-CHIIOBOY MHKPOCKOTIL..

18.Yto Takoe Be3ukyaa?

1.CyOKI€eTOYHBIC YaCTHIIBI.

2.HaHnopa3mepHbIe BUPYCHI.

3.3aMKHYTBIE OUCITOHBIE MEMOpPaHHBIE 000JIOUKH.

19.Y10 Takoe JUMOCOMBI?

1.BenkoBbIe MOJIEKYIIBI, CONEepKaIiue (PePMEHTHI.
2.3aMKHYTHIE OUCIIOITHBIE MEMOPaHHBIE 000JIOYKH.
3.CyOKIeTOYHbIe YaCTHIIBI.

20.YT10 MOKeT ABJIATHCA CyNPaMOJIeKYJISPHBIM aHcamMOJem?
1.Be3ukyna.

2. Munenna.

3.buonoaumepsl

Kputepuu onenku (B 6amnax):
- 20 OanyoB BeICTaBIsIETCSA 00yYaroLIeMycsl, eclii JaHbl BepHble 0TBeThl Ha 80-100% Bompocos;

- 10 6annoB BeICTaBIIsIETCS 00YYAIOMIEMYCsI, €CITU JaHbI BepHbIe 0TBETH Ha 50-79% BOMpOCOB;

- 5 0aJUIOB BBICTABIIAETCS 00yYaIOIIEMYCS, €CJIM JaHbl BepHble 0TBETHI HAa 0-49% BOIIPOCOB;
9 b

CocraBuTenb Conoxuna N.10.
« » 2021 r

3.4. Komnnexm 3a0anuii 0151 KOHMPOAbHOU pabomwl no oucyuniune « Hanomexnonoaus, memabonuxa,
npomeomuka, OUOUHpoOpmamuray

MUHHUCTEPCTBO CEJbCKOI'O XO3SMCTBA P®
OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIbHOE
YYPEKJIEHUE BBICIIEIO OFPA3OBAHUSA «OPJJOBCKHUH I'OCYJAPCTBEHHBIN
ATPAPHBII YHUBEPCUTET UMEHH H.B. TAPAXWHA»

Kadenpa buorexnonoruu

KommuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThl
no aucuuruiHe «HaHoTexHomorus, MeTabouKa, IpoTeoMUKa, OnonHpopMaTUKa
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Tema: «BBCI[CHI/IC B HAHOTCXHOJIOTHUIO).

1. [Taiite onpeseneHns TepMUHAM: HAHOYACTHIIA, HAHOCHCTEMA, HAHOKOMITO3UT, HAHOHAYKA, HAHOTEXHOJIOTHSL.
2. Kakum 00pa3om MOXHO KiTacCH(DUIMPOBATE HAHOPA3MEPHBIC CHCTEMBI?

3. UTo Takoe KBaHTOBBIC HAHOCTPYKTYpPHI ¢ pazMepHocThio 0D-, 1D-, 2D-? TIpuBenuTe npuMepsl.

4. Kakue TUIbI KOMIIO3UIIMOHHBIXHAHOMATESPHAJIOB BAM W3BECTHBI?

5. Kakue 1Ba OCHOBHBIX TEXHOJIOTHYECKHUX TI0JIX0/1a UCTIONB3YETCS IS TIOTYYCHHUS

HaHOpa3MepHBIX CTPYKTyp? Uem 310 00ycmoBieHo?

6. Kakue mMeTonpl cCHHTE3a HAHOTIOPOIITKOB MOTYT OBITh OTHECEHBI K AMCIIEPralioHHBIM MeTomaM? Kakme — k
METOJJaM KOHAECHCAIIMOHHBIM?

7. Kakum 06pa3oM MOXKHO MOY9HUTh HAHOTIOPOIIIOK, COCTOSIIIIANA U3 YaCTHUI] IPUMEPHO
OJIMHAKOBBIX 110 pazMepy?
8. Kakue MeTo/Ibl CHHTE3a YIIIepOIHbIC HAHOTPYOOK BaM U3BECTHBI?

Tema: «HanomaTepuasibl 1 HAHOCTPYKTYPbDY
1. Kakum 06pa3oM MOXKHO HCCIIEIOBAaTh MEXaHHYECKUE CBOHCTBA HAHOMATEPHAIIOB?

2. Ilouemy nist oOBsSICHEHHS OCOOBIX CBOWCTB BEILECTBA B HAHOPAa3MEPHOM COCTOSHMM MbI BCIIOMHHAEM O
CBO¥CTBax moBepxHOCTH? UeM MOBEPXHOCTH OTIMYAIOTCS OT 00beMa

BerecTna?

3. Uro Takoe moBepxHOCTHas 3Heprus? Kakue MeTonpl onpenesneHusi NOBEPXHOCTHBIX SHEPrUil TBEPABIX TEI
BaM U3BECTHBI?

4. B xakux yCJIOBUAX BO3MOKHA CAMOOPraHU3alMsl HAHOPa3MEPHBIX CTPYKTYp?

5. KakoBbl 0COOEHHOCTH 30HHOH CTPYKTYpPhI METAIUIOB U TIOJYIIPOBOIHUKOB B
HaHOKPHUCTATINYECKOMCOCTOSHUN?

6.UTo Takoe HAaHOAIIEKTPOHUKA M HaHOPOTOHUKA? KakuMu BUISTCS TePCIIEKTHBBI
JATBHEHTIIeTO Pa3BUTHSI JAaHHBIX 00JacTel 3HaHUS?

7. KakoBbl BOBMOKHOCTH MCIIOJIb30BaHMSI HAHOYACTHUI] B KATAIMTHYECKUX IpoLieccax?
[IpuBennTe KOHKPETHBIE IPUMEPHI.

8. B kakux o0nacTsx MeJIUIMHBI HAHOTEXHOJIOTHUH YK€ HCIIONB3YIOTCSI HITH MOTYT OBITh
UCToNb30BaHbl B OyaymemM? Kakum 00pa3oM Ha OCHOBE HAHOTEXHOJIOTUH YIIyUIIaloT
XUPYPrUYECKUM HHCTPYMEHTapUii?

TeMma: «MeTOAbI HAHOOMOTEXHOJIOT I
1. MO>XHO JIM KCTIOIB30BaTh HAHOTEXHOJIOTHH TPU CO3TAHUH TOIUTUBHBIX JIEMEHTOB?

2.HanorexHomorus. OCHOBHBIE TEXHOJIOTHYCCKHUE MPUHOUIIBIL: «CBEPXY—BHU3» U KCHU3Y—BBCPX». MexaHU3MBI
caMOOpraHm3anuu.

3. ®dusnuecKkue MeToJpl CHHTE3a HAHOMOPOIIKOB (METOJ| DIIEKTPOB3PHIBA, MEXaHHUUECKOE W YIbTPa3BYKOBOE
JUCTIEpTUPOBAHNE).

4. X¥MHU4ecKre METOIbI CHHTE3a HAaHOIIOPOIIIKOB.
5. MeToasl noay4eHHss HAHOCTPYKTYp M HAHOMATEpPHAJIOB.
6. MeTozpl, NpUMEHSIEMBIE B IPOTEOMHUKE U TEHOMHUKE.

Ot 0-54 6amna | 55-69 Gammos TTOBBILIIEHHBII BBICOKHIA (OTIIMYHO)
nopOFOBbUHVI (xoporiio) 85-100 06amnoB
(basoseiil) 70-84 Gannos
(ynosuerBopu
TETLHO)
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OO6yyvaromuiicst | O6ydaromuiics | OOyJaroIMiAcs B 3HAYUTETHHON OOy4arOIIMIHCS TOJHOCTHIO
HE BJaJieeT JOCTaTOYHO | Mepe, C He3HAUUTEIbHBIMU BJIaJICET 3HAHUSIMH U YMEHHUSAMH B
3HAHUSMH B MOJIHO, 0e3 OLIMOKaMHU ¥ HETOYHOCTSAMH, 00JIaCTH HAHOTEXHOJIOTHH.
o0macTu TIPYHIWITAAIGH | BJaJeeT 3HAaHUAMHU U YMEHUSIMA B OO0yJaroruiics: criocobeH
HAHOTEXHOJIOT | bIX OIMOOK U | 00NACTH HAHOTEXHOJIOTHH. MOHUMATbh U HHTEPIPETUPOBATH
12178 HetoyHocTer | OOyuarommuiics cmocoOeH ¢ uH(popManuio, AenaTh JOTHIECKHE
Obyuarommmiics BIIaJIEeT HE3HAYNTETHHBIMH OITHNOKaMHU U BBIBOIBI TTO 00CYX/TaeMOMy
HE criocoOeH 3HAHUSAMH B | HETOYHOCTSIMH IOHHMATh U BOIIPOCY.
MOHUMATh U obnactu HUHTEPIPETUPOBATH HHPOPMALIHIO
MHTEPIIPETUPO | HAHOTEXHOJOT | MO 00CYXIaeMOMY BOIIPOCY, JCATh
BaTh WM. BBIBOJIBI 110 00CYKIaeMOMY
uHpopmanuto, | OOydaromuiics | BOIpoCy.
(dhopmynupoBaT | crocoOeH 0e3
b, JI€JaTh OIIMOOK U
JIOTHYECKHe HETOYHOCTEH
BBIBOJIBI TIO MOHUMATH U
00CYXITaeMOM | HHTEPIPETHPO
Y BOMPOCY BaTh

uHpopMaIuo

CocraBurenb Conoxuna 1.10.

« »

2021r.

3.5. Temwl Kypcoswix pabom oucyuniune « Hanomexnonoaus, memabonuxa, npomeomuxa, OUOUHDOPMAMUKA»

1. Cpasuutenbubiit OHOMHGOPMATHIECKUI aHATN3 H30(EPMEHTOB JTAKTATIETUIPOreHA3bI YEIOBEKA

2. CpaBHHTENLHBIH

ononH(opMaTHYECKHI

aHalin3

cyrepceMericTBa anbha/OeTa rumponas

KaTaJIUTHYCCKUX

AMHHOKHUCIIOT ~ ()ePMEHTOB

3. CpaBuuTeNbHBIA OHOMH(POPMATHYECKUI aHAIN3 LUCTEMHOBBIX menTuaas u3 Tenebrio molitor,

Y4aCTBYHOHIKE B TUAPOJIN3EC TIIMAAUHOB.

4. CpaBuutenbHblil OHoMH(pOpMaTHUECKUi aHanu3 aMmuHOTIHKO3MA(pochoTpanchepas tuma VIII wu3
Streptomyces rimosus
5. CpaBHHTENBHBIN OHOMH(pOPMATHUYECK I aHaM3 upodocdarassl cemeiicta II Vibrio cholerae

6. CpaBHuTeNbHBIN OHOMH(pOPMATHUYECKHH aHaH3 GQepMEHTOB cemeiicTBa nmpoTenHkrHa3 C dyeroBeka

7. CpaBHuTenbHbIH OnonH(OpMaTHUeCKUil aHanu3 D-amunomentumassl u3 Ochrobactrum anthropi B

peaKknuAX aiuJIbHOIO IIEPEHOCA

8. CpaBuuTeNbHBIN OHOMHPOPMATHYECKUH aHAIM3 AUTHAPOYypHUAuHCHHTa3bI E.coli

9. CpaBuuTenbHbI GHONH(DOPMATHYCCKHUIA aHAIN3 SHIOHYKIIEas3bl pecTpukinu BspD6I

10. Cpasuutensusiii Ononndopmarudeckuii anamus JJHK-merunrpancdepasst Ssoll

11. CpaBHuTenbHBI OHOMHPOPMATHUECKHI aHAIN3
CBSI3BIBAIONTUMHE (DYHKITUSIMHU

KOWJIMHa — MyJbTHAOMeHHOro Oenka ¢ PHK-

12. Cpaeuurenbublii GuonHpopMaTHuecKuii ananmus (epmenToB pectpukimu | Tuma E.coli

13. CpaBuurenbHblii OHOMHPOPMATHIECKUI AHAIH3

6enka (GFP)

14. CpaBuuTensHblii OHOMHGOPMATHIECKUT aHATIN3
15. CpaBuurenbHbIN OHOMH()OPMATHYECCKUI aHAITH3
16. CpaBuurenbHblii OHOMHPOPMATHYECKUIN aHAIH3

onnorenoueunoi THK) E.coli

17. CpaBuuTenbubiii OHOMHGOPMATHIECKUT aHATN3
18. CpasuuTenbHbIi OMOMH(POPMATHYECKUTT aHATIN3

Oenka RecA
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JHK-xenukassl E.coli
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19. CpaBuutensusiii Ononndopmarudeckuii anamms JJHK-monumepas sykapuor (a.,B,8,,y)
20. CpaBHuTenbHbIN OHOMH(DOPMATHYECKU aHanmu3 cemeicTBa Ste-20 mpoTeMHKUHAZHBIX KACKa].

4. Memoouueckue mamepuasst, onpeodeasioujue npoyeoypbl OyeHu8aAnUs 3HAHUIL, YMEHUIL, HAGLIKOE U (U1l)
OnbImMa 0esAmeIbHOCHU, XAPAKMEPUIYIOWUX IMANbL hOPMUPOBAHU KOMNEMEHYUTL

OCHOBHBIM KpUTEPHEM OIICHKU 3HAHUH SIBJIICTCS CIIOCOOHOCTH 00YYAIOIIET0oCs CaAMOCTOSITEIILHO PaboTaTh
C M3yYaeMbIMH METOIAMH, NMPUMEHSTh MX MPAKTUYECKH, B TOM HYHCJIEe CBOOOIHO BJIAIETh KOMITBIOTEPOM WU
MPUKJIATHBIMA TIPOTpaMMaMH, yMETh HWHTEPIPETUPOBATh M aHAIM3UPOBATH IIONYYCHHBIE pPe3yIbTaTHI.
JIOTIOJTHUTENIEHBIM KPUTEPUEM SIBIIICTCS YETKOCTh M TJIyOMHAa TOHMMAaHHUS METOJIOB, B HX MPaKTHYECKOM
MIPUMEHEHNHU. BaXXHBIM KpUTEpreM TaKKe SBIISETCS CIIOCOOHOCTh CAMOCTOSTENEHO Pa30MpPaTHCS B COBPEMEHHOI
JTUTEpaType 10 HAHOTEXHOJIOTHH, TPOTeOMUKe, OnonmH(pOpMaTHKe, B TOM YHCIe 3apyOeKHOM TUTepaType.

B mpomecce oOyueHust oOyJaromuiicss JODKEH BBHIONHUTH JIA0OpaTOpHBIE pabOTHI COTJIACHO IUIAHY,
WHIWBUAyabHOE JOMallHee 3aJlaHue B BHJC pedepara, HAMUCATh TECTHl M PEIINTh KOHTPOJBHYIO paboTy Io
COOTBETCTBYIOIIEMY pa3ieiy, MOATOTOBUTHCS K JIOKIAY C IPEACTABICHIUEM MTPE3CHTALINY.

[MpomexxyTouyHass arrectanusi 0OydyaromUXCs MPOBOAUTCS IO pe3yibTaTaM NPOBEPKH Ha 3K3aMEHE
YPOBHSI YCBOCHHMS WM Yy4eOHOW MUCHUIUIMHBI. OK3aMeH  MPOBOAMTCS TMHCBMEHHO (II0 TEOPETHYECKUM U
MIPaKTU4YeCKUM BompocaMm). Kpome TOro, mo CHOpPHBIM BOIpOCaM IPOBOIUTCA coOeceloBaHUE C
MIPENoJaBaTeNeM.

Ha sk3amene ot oOyuwaromierocsi TpeOyeTcss OTBETHTh Ha BOIPOCHI COCTOSIIHE W3 ABYX YacTed —
TEOPETHUUECKON («HA 3HAHME») W MPAKTHUECKOH («Ha yMeHue»). Ecnm Takoe NeneHue He CONEP>KUTCS B CaMOM
(bopMyIHpOBKE BOMPOCA, TO BCETAA MOAPa3yMeBaeTCs: 00ydaroIuiics 10KeH ObITh TOTOB IPOMILTIOCTPHPOBATh
Ha KOHKPETHOM IIpHMEpe TEOPETHIECKOE TOJIOKEHUE, 3HAHUE KOTOPOTO OH XOYeT MPOIEMOHCTPUPOBaTh. Takum
o0Opa3oM, Tr000H OTBET MOJKEH B 005A3aTEIHHOM IMOPSAKE COMEPIKATh JBE COCTABILIIONIUE: a) GOPMYITHUPOBKU
Olpe/ieNicHNd TIOHATUH M TEOPETHYECKHX TMOCBUIOK, W ©0) (akTudeckue mNpUMeEphl, HILUTIOCTPUPYIONIUE
IIPUBOAMMEBIC ITOJIOKCHUS.

Hanmcanue u mpencraBieHue nmuchbMeHHOW paboThl (pedepaT) He SBISIETCS MONHBIM OCHOBAaHHMEM IS
BBIHECCHMS OLICHKH, XOTSI MOXET YUMTBIBaTbCA IpernonaBaTereM. B yo0oMm ciydae oOydaromuiics IOIDKEH
MIPOAEMOHCTPUPOBATh TIIyOOKOE 3HAHHE BONPOCA, M3JIOKEHHOTO B NMHCHBMEHHOHW paboTe, M OBITH TOTOBBIM
MOJIIePKaTh JUCKYCCHIO C MPEeToiaBaTeeM o TeMe paboThl.

O6yqalonmﬁcx JAOJDKCH HNPOACMOHCTPUPOBATh YBEPECHHOC BJIAJCHUC JICKCHUYCCKHUM allllapaToM ,[[aHHOfI
JUCHUINIMHBI — JAaTh SICHOC M TOYHOC ONPCACIICHUC BCEX HUCIIOJB30BAHHBIX B OTBETC TCPMUHOB U HOH;ITI/Iﬁ,
MMOKAa3aThb UX MPOUCXOXKJACHUC U PA3BUTHUC B UCTOPUN HAYKU, IPUBCCTU ITPUMCPBI UCITI0JIL30BAHU.

OCHOBHBIM METOJIOM OLICHKH 3HaHWH OOYYaroIIUXCs SIBISCTCS TPUMEHseMash BO BpeMsi OOYy4eHHs
0ayuIbHO-peHTHHTOBAs cucTeMa. Y 4eOHbIM MaTepHai pa3iensaeTcsl Ha JIOTHYECKH 3aBepIeHHbIe YacTH (MOIYNN),
Mocje M3y4eHHs KOTOPOro HpeaycMaTpuBaeTcs aTrecTauus B GopMe KOHTPOJbHOH paboTel, Tecta. Kaxkmbiit
MOJIyJb BKIIOYaeT oOs3aTenbHble BUABI pabOT — JIEKIMOHHBIE W TMPAKTHYECKUE 3aHATHUS, JIOMAallHHE
caMmocTosiTelbHbIe paboTel. KauecTBo paboThl 00ydaromMxcsi B pEMTHHIOBOM CHCTEME OLIEHMBAeTCsl B Oanax,
OLIEHKA SBJISIETCS HAKONUTENFHON (CyMMa 0ajoB JaeT PEeWTHHI KaXIOro YYallerocs) W HCHONb3YeTcs IS
CTPYKTYpHUPOBaHHUSI CHCTEMHOM PabOThI 00YYaIOLINXCsI B TEUSHHE BCETO TIEpHOia 00yUCHUSI.

[lepeuens yueOHBIX 3a/1aHUI 1 X OaNbHAS OIIEHKA:

KadecTB0O  mojydeHHbIX ~ OOy4arOIUMKCS  3HAHMHA  OCYIIECTBISETCS  C  TPUMEHEHHEM
nuddepeHIIMPOBaHHON OalIbHON OIICHKH. MaKkCcHMaibHO 32 padoTy B ceMecTpe 00YyJaroIIuiicss MOXKET HaOpaTh
100 Gammos.

[Ipu aTom geiicTByeT cienyromas auddepeHnupoBanHas mKana OalbHONW OLEHKH:

Tunosas Ganenas 0-54 55-69 70-84 85-100

OIICHKa

OK3ameH He Y 10BIETBOPUTEIHHO Xoporio OTinyHO
YIIOBJIETBOPUTEIEHO

OcHoBHBIEe 0a/LTBI (10 60 6a/110B)
1. Tlocemenue TEKIMOHHBIX U TPAKTUICCKUX 3aHATHH — 110 +7 OaUios,
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2. BrmonHeHHe 3aaHMii HA TPAKTUYECKUX 3aHATHIX — 110 +21 Oarna,

3. BrImomHeHUe HTOTOBOW KOHTPOJILHOW PaOOTHI 110 MOAYIIO (KOHTPOJIEHOTO 3a/IaHus ), TEKYIIEe
TeCTHPOBaHMUE 3HAHUH — 110 +32 6ayIoB

JonosnurtenbHble 6a/IbI (10 25 6a/1710B)
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JIMCT PETUCTPAIIMA UBMEHEHUI

Homep Teker n3MeHeHUs Ipukas, npoToKoI
H3MEHEHUS 3acelaHus Y4€HOr0 COBeTa
YHuBepcurera
Ne Jara
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PELIEH3 U1
Ha (o onieHOUHBIX cpenctB (POC) mo AUCIUTIINHE:
HanoTtexnoJiorusi, MeTadoImka, NpOTEOMHKA, 0HOMHPOPMATHKA
JUTsl 00 ydJaroIuXxcs 1Mo HanpasiaeHuto nmoArotoBku 19.03.01 - buorexnomorus
Kpamudukamus - Oaxanmasp
®dopma 00yueHUs — OYHAas, 3a0YHas

®onxa oneHouHbIX cpeacTB (POC) sBseTcs HEOTHEMIEMONW YacThI0 Y4eOHO-METOAMYECKOTO
KOMIUIEKCa YyKa3aHHOW AMCUMIUIMHBI WU HCIOJNB3YeTCs MPU  MPOBEIECHUU TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH M NPOMEXYTOYHOW arrectauuu oOydaromuxcs. Marepuan POC  MONHOCTBIO
COOTBETCTBYET COJCP)KAHUIO AMCLUMIUIMHBI, pabodeil mporpaMMe AMCHUILIMHBI, 00pa30BaTEIbHBIM
TEXHOJIOTHSIM, HCIIOJIb3yeMbIM B Y4€OHOM Iporiecce.

CrpyktypabiMHu 3ieMeHTaMud @OC 1no AUCUUIUIMHE SABJISIOTCA: TUTYJIBHBIM JIUCT; ONUCAHUE
MOKa3arejae M KPUTEPUEB OIICHUBAHMS KOMIICTCHIIMHA Ha Pa3jMYHBIX dTanmax ux (HOpPMHUPOBAHHS,
OMMCaHWE IIKaJ OICHUBAHMS, TUIIOBbIE KOHTPOJIbHBIC 3aJaHus, HEOOXOIMMbIE [UIsI OLEHKU
pe3yJabTaTOB OCBOCHHUS JUCHUIUIMHBI, METOAMYECKHUE MaTepHualibl, OMPEACIAIONIUEe MPOLEAYPHI
OLICHUBAHUS 3HAHWUN, YMEHUW, HABBIKOB, XapaKTEPU3YIOIIME STambl (HOPMHUPOBAHHS KOMIIETECHIIUH;
3a4€THO-IK3aMEHAIMOHHBIE MaTepHUaibl, COAEPKAIINE KOMIUICKT YTBEP)KJIECHHBIX 1O yCTAHOBJICHHOW
(dbopMe IK3aMEeHAIMOHHBIX OUJIETOB W/WIIM BOIIPOCOB, 3a/laHUM AJis 3a4eTa; (POHAbI TECTOBBIX 3a/1aHUM.

Ha ocHoBanum paccMoOTpeHUs TPEACTABICHHBIX Ha DJKCIEPTH3Y MaTepUalioB, CJEJIaHbI
CJIETYIOIIINE BBIBOJIBI:

1. Crpykrypa u coxepxkanne DPOC mo mucnumummae OIIOII coorBeTcTBYeT TpeOOBaHUSM,
MPeIbABISEMBIM K CTPYKTYpE U cofiepkanuto hpouaoB oneHouynbix cpeacts OIIOIT BO. A umenHo:

- Ilepeuenp GopMHpyeMBIX KOMIIETCHIIUH, KOTOPBHIMU JOJDKHBI OBIQJCTh CTYICHTHI B PE3YJIbTaTe
ocBoeHMs AucHuIuIMHbL cooTBeTcTBYeT @I'OC BO.

- Ilokazatenun W KpUTEPUU OICHUBAHMS KOMIIETEHLIMM, a TaKXX€ IIKaJIbl OIICHUBAHUS B LEJIOM
o0ecreunBalOT BO3MOXKHOCTh IMPOBEJCHUSI BCECTOPOHHEH OIICHKH Pe3yNbTaToB OOydeHHUs, YpOBHEU
c(hOPMHUPOBAHHOCTH KOMITCTEHITUH.

- KoHTponbHblE 3aaHUsi M UWHbIE MaTepHalbl OLEHKH pPE3YJIbTaTOB OCBOEHUS JIUCIMILIAHBI
pa3paboTaHbl HA OCHOBE MPHUHIIMIIOB OIEHWBAHMS: BAJIMIHOCTH, ONPEACIEHHOCTH, OJHO3HAYHOCTH,
HaJEKHOCTH; COOTBETCTBYIOT TPEOOBAaHUSM K COCTaBY M CBSI3U OILIGHOYHBIX CPEJCTB, MOJHOTE IO
KOJIMYECTBEHHOMY COCTaBY OIIEHOYHBIX CPEJCTB M TO3BOJAIOT OOBEKTUBHO OLIEHUTH PE3YJIbTAThI
oOyueHus, ypoBHH C(hOPMHPOBAHHOCTH KOMIIETECHIIUH.

- Meronuueckue wmatepuansl P@OC comepkar dYETKO cHOPMYIHPOBAHHBIE PEKOMEHIAIMU TIO
MIPOBEACHUIO OIIEHUBAHUSI PE3YyIbTATOB O0OYUYCHHS, CHOPMUPOBAHHOCTH KOMITETEHIIUA.

2. Hanpasnennocts @OC cootBerctByer nemnstm OIIOII BO nanpasnenus moarorosku 19.03.01 -
buorexnonorus.

3. Tlo kauectBy @OC B 1enom obecreynBaeT OOBEKTUBHOCTh M JOCTOBEPHOCTh PE3YJIbTAaTOB IpHU
MIPOBE/ICHUH OLIEHUBAHMS, CIIOCOOCTBYET pean3alii YKa3aHHBIX B pabouell mporpaMme JTUCIHUITIIMHbI
KOMIIETEHIINI ¥ PEKOMEHAYETCs K peau3aliil B Y4eOHOM IPOIIECCe N0 HANpaBJICHUIO TOJTOTOBKU
19.03.01 - buorexHomorusl.
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