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1. Ileas 1 3aga49M AMCUUILIHHBI

Llenp AUCHUTIIMHBI — SBASETCS (DOPMUPOBAHUE Y CTYACHTOB COBPEMEHHBIX
MPEACTABIICHUNH 00 YPOBHE HAYYHBIX JOCTHXKEHUH B 00]1aCTH OMOHAHOTEXHOJIOTUH,
KJIETOYHOM M FEHETUYECCKON MHKEHEPUH U TPOOJIEMaX PEIIacMbIX ¢ MOMOLIBI0 OMO-
HAHOTEXHOJIOTHYECKUX MOAXO0/I0B, 3HAKOMCTBO C CYIIECTBYIOIIUMHUA MPOMBIIILIEH-
HBIMA OMOHAHOTEXHOJOTUYECKUMHU MPOIIECCaMU PA3IMYHOTO YPOBHS.

3agaun TUCIUIIINHBIL

-MOKa3aTh CBS3b JBYX CBA3AHHBIX APYT C APYTroM 00JaCTei HAyKK - HAHOOHO-
TEXHOJIOTMH, OCHOBAHHON Ha MPUMEHEHUM MPUHIIUIIOB HAHOTEXHOJIOTUU B OMOJIO-
TMYECKUX UCCIICIOBAHUSX, U OMOHAHOTEXHOJIOTUH, UCTIONIB3YIOUIEH OMOJIOrMYECKUE
MPUHITUIBL U SIBJIEHUS, TAKUE KaK MOJIEKYJIIPHOE Y3HABAHUE U caMOCcOOpKa, JJIs pe-
HICHHS 3a/1a4 OMOHAHOTEXHOJIOTHH.

— TOHECTH JI0 CTYACHTOB (PyHIAMEHTAIbHBIC TIPUHITUIIBI, METOIBI M IITUPOKUE
NEPCTICKTUBBI Pa3BUTHS M MPUMEHEHUS HOBOTO HAITPaBJICHHUSI.

- 0c000€ BHUMAHUE YICIUTh YITyOJCHUIO0 3HAHUH O MOJIEKYJIIPHOM, CyO-
KJIETOYHOM (HAaAMOJIEKYJISPHOM) U KJIETOUHOM YPOBHSX OPraHU3aIliH1 )KMBBIX CH-
CTEM, KOTOPBIE JOJLKHBI COCTABUTH TCOPETUYECKYIO OCHOBY JIJISI O3HAKOMJICHUS C
METOJaMH M TOCTHKCHUSAMUA OMOHAHOTEXHOJIOTHH.

- PaCCMOTPETH KIIKOUEBBIC HAMpaBiCHUs OMOHAHOTEXHOJOTHHA B 001acTh
OMOJIOTUYECKUX UCCIIEA0BAHUIA,

- pacCMOTPETh MPAKTUUYECKOE MPUMECHEHHE WX PE3yIbTaTOB B MEIUIIMHE,
CEJILCKOM XO3SIHCTBE, OXPaHE OKPYXKAKIIECH Cpelbl U KOHKPETHBIX MPOU3BOJI-
CTBaX.

2. MECTO YYEBHOI IMCIIUILINHBI B CTPYKTYPE
OI101I BO

Jucuunnuaa b1.B.OJ1.7 « OcHOBBI OMOHAHOTEXHOJIOTMK» OTHOCUTHCS K 00s13aTENb-
HbIM JIMCHUIUIMHAM BAapPUATUBHOW YaCTW MOATOTOBKM MO HampasieHuto 06.03.01-
buomorus.

JlucruminHa u3ydaercs Bo 7 ceMecTpe Ha 4 Kypee B 0UHOM (popme 00ydeHus,

3. KOMIIETEHIIMU OBYYAIOLIEI'OCA, POPMHUPYEMBIE B
PE3YJbLTATE OCBOEHUS TUCHUIJVINHBI / O KUJAEMBIE PE-
3VJbTATBI OBYYEHUSA 10O 3ABEPIIEHUU OCBOEHUSA ITPO-
I'PAMMBI AN CHUAITINHBI



Kapra ¢popMupoBaHrs KOMIOETEHIMHA 10 IUCUUTIIIHHE

Kon xommneren-

PesynpTatel 0OCBOCHUS

[lepeueHb MIAHUPYEMBIX PE3YIBTATOB OOYUEHUS

UU OIIOII O TUCLUIIJINHE
Cooepoicanue komne-
menyuil
3naem TIPUHLIMITBI COBPEMEHHOH OMOTEXHOJIOINH,
NPUEMBbI T€eHETUYECKON WHKEHEPHUH, OCHOBBI HAHO-
WJI-1 3Haer: OMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOZe/MPOBAHNA
- IPUHIIHIIbI COBPEMEH- Ymeem npuMeHSITh TPUHLIUIIBI COBPEMEHHOH ono-
OIIK-5 Ol BHOTEXHOIOTHI TEXHOJIOTUU, MPUEMbI N€HETUYECKON UHIKEHEPUH,
Cnocoben  mpu- . | OCHOBbI HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MO-

MEHSTh B mpodec-
CHUOHAJIbHOU nesl-
TEJIbHOCTHU COBpe-
MEHHbIC  Tpef-
craByieHust 00 oc-
HOBax OHOTEXHO-
JIOTHYECKUX u
OHoOMe ULV H-
CKHX POU3-
BOJICTB, T€HHOH
WHXKEHEePUH,
HAaHOOMOTEXHO-
JIOTUH, MOJIEKY-
JISIPHOTO MOJEJTH-
pPOBaHMSI.

MIPUEMBI T€HETUYECKON
HHX€HEepUH, OCHOBbI
HaHOOHOTEXHOJIOTHH,
MOJIEKYJIIPHOTO MOJie-
JUPOBaHUS

JEJTUPOBAHMUSI

Braoeem HaBbIKaMM TIPUMEHEHHUs] TPUHLIMITBI CO-
BPEMEHHON OMOTEXHOJIOTHH, IMPHEMbl Te€HETHYe-
CKOM WHXXEHEPHUH, OCHOBbI HAaHOOMOTEXHOJIOTHH,
MOJIEKYJIIPHOIO MOAEJIUPOBAHHUS

H/-2 Ywmeer:

- OLIEHHBAThb U MPOTHO-
3UPOBATh MEPCIEKTHB-
HOCTb OOBEKTOB CBOEH
npodeccnoHaIbHON e-
SITEJIBHOCTH 111 OMO-
TEXHOJIOTUYECKHUX PO~
HU3BOJICTB,

3Haem METOIbI OLEHKU U TIPOTHO3MPOBAHUS Tep-
CIIEKTUBHOCTH OOBEKTOB CBOEH mpodeccroHab-
HOW JeSITeIbHOCTH 111 OMOTEXHOJIOTMUECKUX MPO-
WU3BOJICTE;

Ymeem oneHuBaTh M NMPOTHO3UPOBATH IMEPCIIEK-
TUBHOCTb OOBEKTOB CBOEH mpodeccroHaNbHOH Je-
ATCJIBHOCTH JIA 6I/IOTeXHO.]'IOFI/ILIeCKI/IX mpous-
BOJICTB;

Bnaoeem meronaMu OLIEHKH U TPOTHO3UPOBAHUS
NEPCIEKTUBHOCTH OOBEKTOB CBOEH mpodeccro-
HAJTBHOW JESITEIbHOCTH JJIs1 OMOTEXHOJIOTHYECKIX
MPOU3BOJICTB;

H/1-3 Bnaneer:

- MpUEMaMHU OTpenee-
HUST OUOJIOrHYECKOMH
0e30macHOCTH MPOIYK-
LUH OMOTEXHOJIOTHYE-
CKUX U OUOMEIUIINH-
CKUX TIPOU3BOJICTB.

3unaem mprueMbl OnpeneNneHust OMoIorndeckom oes-
ONMacHOCTU TMIPOAYKLHNU OHOTEXHOJIOTMYECKUX U
6I/IOM6I[I/IL[I/IHCKI/IX MPONU3BOACTB.

Vmeem ompenenate Ouonormueckyro Oeszomac-
HOCTb MPOIYKIMH OMOTEXHOJOTHUECKUX U OnoMe-
OULHUHCKHUX MPOU3BOICTB

Brnaoeem mnpuemamu ompeneneHus OHoJOrHye-
CKOM 0€30MacHOCTH NMPONYKINUN OMOTEXHOJIOTHYe-
CKMX U OMOMEIUIIMHCKUX MPOU3BOACTB.




4.CPYKTYPA U COAEPKAHUE JNCIHUITJINHBI

4.1. O0beM AMCUMIUTMHBI A BHIbI YUEOHOW HATPY3KH

OO611as TpyA0€MKOCTb AUCIUIUIMHBI COCTABSET 4 3aUETHBIX €TUHUIIBI.

TpyaoeMKOCTb AUCIIH-

IIJTHHBI

Cemectp
(KOJ-BO HET.)

Bun y4eOHoit paboTs Bcero O6bem
WIIZZB KOHTaKTHOI 2(9)
paboThl
AyauTOpHAs KOHTaKTHas padora (Bcero) | 72 72 72
Jlexumu (JI) 36 36 36
B ToM uncie:  |Jladoparopusie padotst (JIP) | 36 36 36
B mu. & popme npaxmuueckoii
HOO2OMOBKU
CamocrositesibHast padora cryaenra (CPC) | 72 7
(Bcero), B TOM YHCIIE: ]
- CAaMOCTOSITENILHOE U3YUEHUE 15 ) 15
pasaesnos,
- MpopaboTKa U OBTOPEHUE JIEK-
LMOHHOTO MaTepuaa, YTeHHe
y4eOHUKOB, JOMOJHUTEIBHOMN JIH-
TepaTypbl, paboTa co CpaBOYHHU- 16 - 16
CPC KaMu, O3HAKOMJIEHHE C HOpMa-
B CeMeCTpe TUBHBIMH 1 MECTOANYCCKUMU OO-
KyMEHTaMH),
IMoaroTroBka k nabopaTOpHBIM 3a- 14 ) 14
HATHUAM
IToAroToBKa K 3K3aMeHy 27 - 27
Bua npomesxkyTouHoii arrecranuu (3a4er, K3, 2,35 K3
IK3aMEH)
OG6was TpyI10eMKOCTh, 9ac. 144 74,35 144
O0masi TpyaoeMKoCcTb, 3a4veTHble eau- | 4 207 4
HHUIBI ’
4.2 TemaTn4ueCKUi MJIaH JEKIIUOHHBIX 3aHATUI
Tpy-
Nemm, | oM@ TeMma NeKIHOHHBIX 3AHATHIH AOEM-
pazaena KOCTb

qaCOB

1 1 BBenenme: HaHOOMOTEXHOJIOTUA U OMOHAHOTEXHOJIOT S 2










IToBTOpEeHME 1 3aKpeTNIEHUE H3YICH- 27
HOTO Matepuaia
HT1O0I1o 72

IloaroroBka k caade dK3aMeHa

5 METOAUYECKHUWE PEKOMEHIALIMU 110 U3YYEHUIO JUCLIMI UIMHbBI
5.1 PexkoMeHAa UM 10 UCIIOJIB30BAHHUIO MATEPHAJIOB pado4eii NporpaMmmbl
Paboty ¢ HacTosmel paboueii mporpaMMoii ClielyeT Ha4aTh C O3HAKOMJIE-
HUS, TJI€ 0c000€ BHUMAHKE CJIEyeT OOPaTUTh Ha BOPOCHI, BBIHECEHHBIE JJIs1 CaMO-
CTOSITEJIBHOTO U3YUYEHUSI.
5.2 Ioxke/IaHUSA K H3YYCHHIO OTACIBHBIX TEM Kypca

Creny(uka n3ydeHus: JUCUUIUIMHBI 3aKTF0YAETCS B TOM, YTO TOMUMO H3yYe-
HUSI OCHOB OMOHAHOTEXHOJIOTH, CTYJCHTY HEOOXOIMMO 3HATh METO/IbI ONPEACIIe-
HUS HAHOYACTHI] B MUIICBBIX MPOAYKTAaX M OMONOrMYecKuX o0bekTax. B cBs3M C
3TUM, MPU TOATOTOBKE K JIaOOpaTOpHBIM paboTam, 0c000€ BHUMAHUE HEOOXOAUMO
METOJAM MPOBEACHUS UCCIIEIOBAHHSI.

Crenuduka Tembl « METOIbI KOHTPOJISI HAHOYACTHIL B MALLIEBBIX MPOIYKTAX U
OMOJNIOTMYECKUX O0BEKTAX» 3aKITFOYAETCS B YCTAHOBJICHUM MOJIOXKUTEIBHBIX U OT-
PHLIATETIBHBIX MOMEHTOB B METOAX (PUIBTPALMM U LEHTPAPYTUPOBAHUS, CIIEKTPO-
CKOIMHH, MACC-CIIEKTPOMETPHUH, SNIEKTPodopesa.

5.3 Pekomengannu no padore ¢ auTeparypoii

[TpaBuibHBI OO0 YUEOHMKOB PEKOMEHAYETCS MPEMOAABATEIEM, YATA-
FOLIUM JICKIIMOHHBIA Kypc. HeoOxoaumas ureparypa MOKET ObITh TAKKE YKa3aHa
B METOIMYECKNX Pa3pabOTKax Mo JaAHHOMY KypCy.

Hzyyas marepuan no yueOHHKY, CIEAYET NEPEXOAUTH K CIECAYIOLIEMY BO-
IPOCY TOJIBKO MOCJIE MPABUIBHOTO YACHEHUS MPEABIAYLICTO, OMUChIBAs HA Oymare
BCE BBIKJIAJIKA U BBIYMCIICHUS (B TOM YKCIIE T€, KOTOPIE B YUEOHUKE OMYIICHBI T
HA JICKIIUX JaHbI JJI1 CAMOCTOSTENILHOTO BBIBOJA).

Oco0oe BHUMaHUE CeAYET 00OpaTUTh HA OMPEICTICHUE OCHOBHBIX TOHSATHI
Kypca. O0yyvarommiics A0JKEH MOAPOOHO pa3Oupark NPUMEPHI, KOTOPBIE MOSCHS-
FOTTAKUE ONPEACIICHUS, U YMETh CTPOUThH AHAJIOTUYHBIE IIPAMEPBI CAMOCTOSTENBHO.
Hy>xHO 100OHMBaTBHCS TOYHOIO MPEACTABICHUS O TOM, YTO M3y4aelb. [10yie3H0 co-
CTaBJIATh ONOPHBIE KOHCIIEKTHI.

5.4 CoBeTbl 110 OATOTOBKE K IK3aMEHY

[Tpn MOArOTOBKE K 3a4€Ty, PEKOMEHAYETCS 3a0JIarOBPEMEHHO M3YUYUTh W
3aKOHCIIEKTUPOBATH BOIPOCHI, BEIHECEHHBIE HA CAMOCTOSATEIBHY IO TTOATOTOBKY.

Jst Toro uToObl U30€KaTh TPYAHOCTEH MPHA OTBETAX HA BOMPOCHI PEKOMEH-
JAYETCS TPU MOATOTOBKE K 3a4€Ty 00JIe€ BHUMATEIBHO U3YUUTh PA3JEIIbl C HCIIOJb-
30BaHUEM OCHOBHOW M JOIOJHUTEIBHONW JINTEPATYPHI, KOHCIIEKTOB JICKIUN, KOH-
CIEKTOB MPAKTUYECKUX PadoT, pecypcoB MHTEPHET.

6 OCHOBHAS, IOINIOJIHUTEJIBHASA JIUTEPATYPA, IPOTPAMMHOE
OBECIHHEYEHUE U PECYPCbl HHOOPMAIIMOHHO-TEJIEKOMMY-
HUKAITMOHHOI CETH « AHTEPHET»:

6.1. OcHoBHas JIUTEpPaTYpa






6.4 IlepeyeHb HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM H
podeccHoHATILHBIX 0a3 TAHHBIX

H3b P®, Bepcus 4.0.7.0
H3b P®, noroeop Ne 101/HOb/1384-11 o moakmouenun k HOb u npeaocrapieHun
nocryna k oobekram HOb ot 13.11.2018r. cpokom Ha 5 niet

- CipaBouHO-npaBoBas cucrema «I'apanty; 1orosop Ne866 0 B3aMMHOM COTPYIHU-
yectBe oT 01 cenTsa6ps 2015 rona
- CopaBouno-nipaBoBast cuctema KoncynwsranTl Imroc, noroBop nmocrasku Ne 6450 ot

01.07.2015 .
7 MATEPUNAJIBHO-TEXHUYECKOE OBECIIEYUEHHE
JUMCHUATLINHBI
No HawmmvenoBauue crieruanbHbIX* moMemeHnd | OCHAMICHHOCTh CHCIHANBHBIX MOMCIICHUN W IOME-

n.Ne
/.

M TIOMCIICHUH I/ CAaMOCTOSTEIBHOM pa-
00THI

MICHUH JJI51 CAMOCTOSTEILHOH paboThI

VYueOHasi ayaAuTOpHUsl IJIsl MPOBEIE-
HUS 3aHSITUH JICKIIHOHHOTO THUIIA
Aynurtopus Ne2220

(®I'bOY BO Camapckuii T'AY, 1.
Kunens, n.r.t. Ycrb-Kunenbckui,
yn. CrioptuBHas, a.7A)

Aynutopus Ha 90 mOoCcaIO4YHBIX MecT 000py-
JOBaHa CIELHATM3UPOBAHHON yueOHOH Me-
Oebro (CTOJT MPEeTIoAaBaTeNsl, CTON ayAUTOP-
HBIH, JIABKH ayJUTOPHBIE, CTYJIbs) U TEXHH-
YECKIMHU CPEACTBAMHU OOy4eHUs (MyJIbTUME-
JOUHHBINA TPOEKTOP, SKpPaH).

Crennanu3upoBaHHas yuebHas
ayAUTOpHS LIS IIpoBeneHus tabopa-
TOPHBIX, MPAKTHUYECKUX 3aHATHIA,
IPYMIIIOBbIX u HHAWBUAYAJIbHBIX
KOHCYJIbTALIMM, TEKYLIEro KOHTPOJIS

Aynutopus Ha 18 mocamo4HbIX MecT 000py-
JOBaHa CIELHATM3UPOBAHHON yueOHOH Me-
Oebro (CTOJ MPEeToAaBaTeNsl, CTON ayAUTOP-
HBIH, JIABKU ayAUTOPHBIE, CTYJIbS).

0.

2 U IPOMEKYTOYHOH aTTeCTalluu
Aynutopus Ne2207
(®I'bOY BO Camapckuii 'AY, r.
Kunens, n.r.t. Ycre-Kunenbckuid,
yin. CrioptuBHast, 1.7A)
Ilomemenune nus camoctosarenbHOU | [lomelenne Ha 6 MOCaTOYHBIX MECT, YKOM-
padotei 3310 a (uuTaNbHBIHN 3a1) TUIEKTOBAHHOE CIIELMATM3UPOBAHHON Mebe-
(®I'bOY BO Camapckuii 'AY, JBE0 (KOMITBIOTEPHBIE CTOJIBL, CTYJIbS) U
3 r.Kunens, n.r.1. Ycre-KuHensckuii, | OCHallleHHOE KOMIIBIOTEPHON TEXHUKOU
yi. CnoptuBHas, 1.8A). (6 paboumx CTaHIMI), MOIKIFOYESHHON K
cetu «MHTEpHET» M OOECTIeUnBArOIIEH 10-
CTYI B 3JIEKTPOHHYIO HH(POPMALTHOHHO-00-
Pa30BaTENbHYIO CPENy YHHUBEPCUTETA.
ITomemenne st xpaHeHus: U npo- | CriennanbHbI HHCTPYMEHT U HHBEHTAPb [T
dunakTudeckoro  obciyxkuBaHUs | yaeOHOro 000pyIOBaHUS:
yaeOHoro obopynosanus, ayd. 3203
4 KHCTOYKH JIJIsI OYUCTKH KOMITBIOTEPOB H

KOMIUICKTYHOLIUX, CITUPT, KOMILICKTYHOIIHUEC
" paCXOAHBIC MATCPUAIIbL

8 @®OHI OIEHOYHBIX CPEJACTB /UIsl TIPOBEJIEHUS
TEKYIIEN 1 MIPOMEKYTOUYHOI ATTECTAIINNA







A S A

Kputepun ouenkn tecrupoBanusi. O0mas cymma OaiioB 3a BCE MPABUIIb-
HBIC OTBETHI COCTABIISICT HaUBbICIIMI Oaml. B cienmdukanyn ykaseiBactes o0mumi
HauBBICIIMI Oamt no TecTy. Takke ycTaHaBIMBAETCS AMANa3oH OaioB, KOTOPHIE
HEOOXOAMMO Ha0OpaTh JjIsl TOro, YTOOBI MOJYYATh OTJIMYHYIO, XOPOIIIYIO, YAOBJIE-
TBOPUTEIBHYIO WJIN HEYAOBIETBOPUTEIBHYIO OLICHKH.

B npoLeHTHOM COOTHOIIEHUH OLICHKH (110 MATHOAIUIBHON CUCTEME) PEKOMEH-
JYETCS BBICTABJIATH B CIICIYIOIIMAX AAANA30HAX:

“57- 85%-100%;

“47- 65%-85%;

737~ 50%-65%;

“27- menee 50%.

8.1.2 TemaTruka TOKJIAI0B HA CTYACHYCCKOWH HAY4YHOII KOH(epeHIuH 110

JUCHUIIIINHC «OcHOBBI OMOHAHOTEXHOIOTHI

[IpuMeHEeHHE NOCTUKEHUI OMOHAHOTEXHOJIOTUN B MEANLIMHE
U B APYTUX 00JIaCTsX.

[lepcnieKTUBBI HAHOOMOTEXHOJIOTUM M OMOHAHOTEXHOJIOTHH.
HanoOnomaimHel 1 HAHOPOOOTHI.

HaHoTexHOMOrnM 1 BOJHBIE PECYPCHI.

CenbCKroe X035HCTBO ¢ MPUCTABKOM «HAHOY.
HanoTexHOmoruu B MeIMLUHE.

HaHoTexHOMOrnm B >KKBOTHOBO/ICTBE.

HanoTexHOomornm B N1IeBOH NPOMBILUICHHOCTH.
HaHoTexHOMOrnm B reHETHKE.

10.HaHOTEXHOIOTH B CEJIEKIINN.
11.HarOTEXHOIOTHN B TEHOMUKE.
12. HaHOTEXHOJIOTUH B TPOTECOMMUKE.

Kpumepuu u wikana oyeHusanus 00K1a006 KoHpepenuyuu

OLICHKA «3a4TEHO0» BBICTABIISIETCS, ECIIH 00YYArOIIUHCS:

- MOATOTOBHJI II0 TEME KPATKAW KOHCIEKT 10 3aJaHHOM TEeME, OTPAKaroIui
OCHOBHBIE TIOJIOKEHHSI PACCMATPUBAEMOI0 BOIIPOCA,

-  TOArOTOBMJI TPE3CHTALMIO M BBICTYIIMJI HA CTYACHYECKONM HAy4HOH
KOH()EPEHLINH,
OLICHKA «HE 32a4YTEeH0» BbICTABIIACTCS:
- €CJIM HE TMOJATrOTOBJIEH KPATKUM KOHCIEKT WJIA B HEM HE PACKPBITO OCHOBHOE
COEpKaHUE MaTepuasa No 3aJaHHON TEME U HE CIENaH JOKJIaA HA CTYACHYECKOM
HAYYHOU KOH(EPEHIIHH.

8.2. ATrecranusi Mo HTOraM OCBOEHHUS JUCIMILIHHBI OCYIIECTBJISIETCS B BHAE
IK3aMEeHa.

8.2.1. Bonpocel AJis1 3K3aMeHa
Bomnpocel AJ1s1 IOATOTOBKH K 3K3aMEHY

1. AmunougHsie GUOPHILIBI - OMOIOTUYECKUE HAHOCTPYKTY P, 00pa3yIoLIMecs MyTeEM

camocOOpKH



2. Amunougabie GUOPUILIBI-OUOIOTMYECKUE HAHOCTPYKTYPBI, 00pa3yrOIUECs TYyTEM
caMOCOOPKH.

3. Ayropernmkanusa JIHK. ['uOpuan3anus HyKIEHHOBBIX KUCJIOT. AMILTM(DUKALHAS MO-

JIEKYJ HYKJIEMHOBBIX KMCJIOT, €€ TPAKTHYECKOE NIPUMEHEHHE

Bakrepun-O6nopeaktopsl. buopeakTopbl B KOCMAYECKUX MOJIETAX.

Bakreprodarn kak HOBbIE OHOMATEPUATIBI

buonorndeckne MeMOpaHbl B HAHOTEXHOJIOTHSIX.

buouunel, ux npuMeHeHneB uccieaoBaHusax crpykrypsl JJHK. CekBenupoBanue

JIHKc npuMeHeHrneEM HaHOYCTPOMCTB

8. T'eHeTnueckas MHkeHEpHs OakTepro(aroB B CO3AaHUN THOPUIHBIX MAaTCPHAJIOB.

9. I'eHHas Tepanus U TCHHbII TAPTETHHT.

10.I'ubpuan3anust HyKJIEMHOBBIX KHCJIOT, €€ MPAKTUYECKOE MPUMEHECHHUE.

11.1ng kakux weneit MoryT ObITh UCMOIB30BAHBI KOMIIO3UTHBIE HAHOMATEPHAIIBI, CO-
3/1aBacMbI€ Ha OCHOBE MEMOpaH 1 BUPYCOB?

12.MICKyCCTBEHHO CO3/1aBacMble MEMOPAHBI, BBIMOJIHSIOMIME POJIb OMOJOTHYECKHX
(UIBTPOB.

13.UckyccrBennble marepuansl Ha ocHose JJHK.

14 . Ycnionp30BaHKE COMHEYHON SHEPIUU B HAHOKOHCTPYKLIMSIX.

15.MemOpaHHbIe U BHYTPUKJIETOYHBIE OCITKU-pELenTOPsI. [[oOHsATHE TUrana JaHHOTO
peuentopa. OCOOEHHOCTH (PYHKIIMKA HOHOTPOIHBIX X METAOOTPOMHBIX PELIETITOPOB.

16.MeToa rubpuar3ani HyKIEMHOBBIX KACIOT, MpUMeHeHne. [lonyyenre oTnenbHoi
nonuHykieoTuanoi uenu J{THK B 1abopaTopHBIX YCIOBHSIX.

17.MexaHu3M BHEIPEHUs BHpPYyca B KIETOUHYK MeMOpaHy. Mcnonp3oBanue KoMmo-
3UTHBIX HAHOMATEPUATIOB, CO3JABAEMBIX HA OCHOBE MEMOPAH U BUPYCOB.

18. MexaHu3Mbl AEHCTBHAS HAHOYACTHUL HA )KUBOW OPraHu3M.

19.Mukpooprasuambl — OMOPEaKTOPbl PEPMEHTOB.

20.Haznauenue pepMEHTOB peCTPUKTa3bl U Jurasbl. CriocoObl MOMYYEHHs TEHOBIS
BBCJICHUS B IPYTOH OPraHU3M.

21.HanoOuoceHCOopsl, NX MPUMEHEHHUE B TMATHOCTUKE U JICYCHUH 3a00ICBAHHIA.

22 HaHOKOHCTPYKIIMM ISl TMArHOCTUKKA TeHHBIX MyTaluii? [lepcrnekTuBbl mpuMeHe-
Hud JIHK-cekBeHaropa Ha OCHOBE HAHOIIOP.

23.HanokoHctpykiuu Ha ocHoBe JIHK u OenkoB. [lepeasuraroniecss HAHOKOHCTPYK-
UM

24 HaHONPOBOJHUKHK, HAHOCTEPKHU M APYTME HAHOCTPYKTYPhl. MarHuTHeIE HAaHOYA-
CTHLIBI.

25.HaHOTEXHOJIOTHS U KOHCTPYUPOBAHUE TKAHEH MO3Ta.

26.HanotpyOku 1 pysuiepeH nmogo0HbIE KIIACTEPHI U3 APYTUX COCTUHEHUN: HEOPraHu-
YeCKUE HaHOMaTepualibl. KBAHTOBBIE TOUKH W APYTHUE HAHOYACTULBL.

27. Hut4arele 31€MEHTHI LIATOCKETIETA.

28.00pazoBanue ynopsaoueHHbx yactuil BTM mytem camocOopku O€IKOBbIX OJIOKOB
Ha marpunue PHK.

29.0Onurocaxapubl ¥ OJIMCaxapyibl Kak Kjiacc OMONOIMMEPOB.

30.Onpenenure noustue «ouounimy. [Ipuamn paGoTel Onounna.

31.Opranuzanns GakTEpUATBHBIX S-CIIOEB, X MPUMEHEHUE B HAHOKOHCTPYKLUSX.

32.OCHOBHBIE TIOAXO0BI K CO3AHUIO0 HAHOKOHCTPYKLHIA HA OCHOBE HYKJICMHOBBIX KHC-
not. KonctpyupoBanue «1uar 3a maroM. KOHCTpYHpOBaHUE 10 THITY «BCE CPa3y».
[Tepenpuratomuecs 1 n3MeHstouMe (GOpMy HAHOYCTPOMCTBA.

No Wk



33.OCHOBHBIE 3Tanbl BEINOJHEHUS TEHHO-MHXEHEPHOU paboThl. CiocoObl MOMyYEHUs
reHoB s BHeApenus B JIHK kimeTku opranu3ma-penunueHTa.

34.0Oco0E€HHOCTH CTPOEHUS JIMMTOCOMBL. PacnonoskeHue MOJIEKYJIBI JIMITUAOB B OUCIIOE.

35.Ilepensuratromuecs U u3MeHstomue (HopMy HaHOYCTPOHCTRA.

36.I1Tonyuenue xuakokpuctammueckux aucnepenii JJHK.

37 IlonyyeHue HAHOYACTHUIL B €CTECTBEHHBIX OMOPEAKTOPAX.

38.IIpumepsl UCITONB30BAHUS KOMIIO3UTHBIX HAHOMATEPUAJIOB, CO3JABAEMbIX HA OC-
HOBE MEMOPAH U BUPYCOB.

39 Ipunuun aeiicterst ACM (aTOMHO-CHIIOBOTO MUKPOCKOIIA).

40 ITpunumn aeiictBust TCM (TyHHETBHOTO CHITOBOTO MUKPOCKOIIA).

41 ITpuHumn padoTel HaHOOMOCEHCOPOB. [IpumeHeHre HaHoOMoOceHcopoB. Hampas-
JICHHBIA TPAHCIIOPT JIEKAPCTBEHHBIX BEILIECTB.

42 Pa3paboTka HAHOOMOMAIIIMH U HAHOPOOOTOB.

43.Pacnioyio;KeHHUE B IUIA3MANIEMME YIJIEBOAOB. [ [OHATHE TMMKOKAJIAKCA.

44 Ponw «mmnkux koHnos» JJHK B oOpazoBanun BekTOpa.

45.Posib BEKTOPA B OMBITAX 11O TEHETHYECKON MHKeHEPUHA. COCTaBHBIE YaCTH BEKTOPA
KaK F'€HETUYECKONH HAaHOKOHCTpyKUIMHU. Ponb «munkux koHnoB» JIHK B oOpa3osa-
HUU BEKTOPA.

46.Camoopranu3aiusi BUPyCOB.

47.Camoopranuzanusi 1 Moaupukanus OSIIKOB.

48 Camoopranuzanusi (ochomunuaHbex MEMOPaH.

49.Cexksenupoanue JJHK. Ocobennoctn JIHK-cekBeHaTOpa Ha OCHOBE HAHOMOP.

50.Cenbckoe X034MCTBO € MPUCTABKON «HAHOY.

51.Co3nanne MOJIEKYJIIPHON «IMHAMO-MAIUIMHB. [IPaKTHYECKOE MPUMEHEHUE «JIH-
HaMO-MaIlIWHbD).

52.Cnoco0sl nonyueHust reHoB uist BHeApeHus B JIHK kneTkum opranusaMa-penunu-
CHTA.

53.Cnoco0sl BBeicHus JJHK B k1€TKy oprann3ma-xo3sifHa.

54.CtpoeHue OENKOBO-JMNMUAIHBIX HAHOTPYOKOK. CriocoObI CO3AaHMs OTKPBITHIX U 3a-
KPBITBIX HAHOTPYOKOK.

55.CymiHOCTh TpaHcPekuun U snekTponopanuu. CrnocoObl BHEAPEHUS Yy KEPOAHOH
JIHK B kneTky.

56.Cxema JIHK-Tpan3ucropa.

57.CxeMa KOHCTPYKIIMA HAaHOOMOCEHCOPA.

58.Cxema HaHOMPOBOAA MTPH PA3MELIEHUH HA €70 TOBEPXHOCTH OEIKOB-PELENTOPOB.

59.Cxema ¢pynkuronupoBanus JJTHK-cexkBeHaTopa Ha OCHOBE HAHOTIOPBI.

60. OyHKIIMK OCJIKOB KWHE3WHA U JMHEHHA.

61. OyHKIMHA HYKIIEMHOBBIX KUCIIOT.

62. OYHKIMK MPOTEOCOMBI B MPOLIECCE CaMOCOOPKH.

63. OyHKIIMK puOOCOMBI B TPOLIECCE CAMOCOOPKH.

64.3tanbl nepBoro nukia noimMepasHoi nenHoi peakumu (I11IP). Paznuums mexmy
[IEPBBEIM U BTOPBIM [UKJIAMU [TOJIMMEPA3HON LEITHON pEaKIUu.

bunetsl a1 sx3aMmeHa
(mpumep)

| MHWHHCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCHUUCKOHW ®EJEPAIUUA




(benepaapbHOE TOCYIAPCTBEHHOE OIOIIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO O0pa3OBaHUs

«Camapckuii rocyiapcTBeHHbI arpapHblii yHHBEPCUTET)

Hanpasnenue noarorosku: 06.03.01-15 — buonorus
IMpodune noarorosku: broskoaorus
Kadenpa «3o0rexHus»

JuctummHa «OCHOBBI OMOHAHOTEXHOJIOTHI

DK3aMeHANHOHHLII Onet Nel

1.Camoopranuzanus u Moau(puKaius OCIKoB.
2.I'nOpunnzaiuisi HyKJICMHOBBIX KUCJIOT, €€ TPAKTUUYECKOE TPUMECHECHHUE.
3. buonornyeckre MeMOpaHbl B HAHOTEXHOJIOTHSIX.

CocraBurenb B.A. Kopauiioa

3aBenyroumii kadeapoi H.E. 3emckoBa
«» 20 r.

JTAJIOHHBIE OTBETHI K OHJIETY.
Bonpoc 1. 1. Camoopranusanust 1 Mmoaupukanusi 0eJ1K0B.

YHUKAJIBHOCTh OEJIKOB KaK CJIOKHBIX XUMHYECKUX BEIIECTB 3aKI0YAETCS B
WX CIMOCOOHOCTH K caMmoopranu3anuu. [locnenHss 3akmoyaeTcs B cCaMOCOOPKE U
CaMOYKIJIQJIKE MOJIEKYJIbI O€TIKA B ECTECTBEHHYIO (HATUBHYIO ) TPEXMEPHYIO CTPYK-
TypY.

Y IMBUTENBHO, UTO CAMOOPraHmu3anust OCIKOBOH MOJEKYJIBI MPOTEKAET HE
TOJIBKO B )KUBOM KJIETKE, HO M, KaK YCTAHOBWIM yueHbIe B 60-X rogax XX Beka, 3a
ee MpeaeiaamMu, B HCKyCCTBEHHBIX YCIOBHIX. COCOOHOCTh OENKOBON MOJEKYIIBI
K caMOOpraHusanuu 00ycCJIOBJICHA MOCIEI0BATEIBHOCTBIO B HEM AMUHOKHCIIOT-
HBIX OCTATKOB, 4 TAK)KE CBOMCTBOM (PYHKLIMOHAIBHBIX IPYIII 3THX OCTATKOB K B3a-
UMOJEHCTBUIO. KaKIplii aMUHOKUCIIOTHBIA OCTaTOK UMEET 0K0JI0 10 BapuaHTOB
TPEXMEPHBIX NOoCTpoeHU. [Tomunentuanas uens u3 100 0cTaTKOB AMUHOKUCIIOT
Mo>xeT oopectr 10100 BO3MOMXKHBIX KOHPOPMALUA.

B 1973 r. poccuiickuii opranemosior E. I'. Panuc, uzyuas TpaBMbI riasa,
00-Hapy>KuJja, YTO IPH BEICBIXaHUW CBIBOPOTKM KPOBH HA CTEKJIE BO3HUKAKOT YAH-
BUTEIIbHBIE CIUPAIBHBIC CHMMETPUYHbIE QUTYpPBL. Takue GUrypsl peryssipHo 1o -
BTOPSUIACH B MOCTEAYIOMIMX OMBITAX, KOT/A BBICHIXAJIM BOJHBIC PACTBOPBI APYTHX
OENKOB. DTO SIBIEHUE MOTYYUIIO BIOCIECACTBUM HA3BAHUE HEPABHOBECHOM Camo-
OopraHu3anuu OEIKOB B MCKYCCTBEHHBIX YCIOBUAX. B X0ae Hero o6pa3ytorcs Oen-
KOBBIE KOMILUIEKCHI HAIMOJIEKYJISIPHOTO YPOBHS. B 4acTHOCTH, MpU KOHJECAUUU
pacTBOpPOB O€Jika MOTYT 00pPa30BBIBATHCSI MHOTOCIOHBIE OCIKOBBIEC MIEHKU. WX
(GOopMHUPYIOT pa3HOOOpa3HbIE OEIKOBBIE CTPYKTYPbI OT HAHOYPOBHS O MHUKPO-
MakpoypoBHei. Takas ciokHash HaAMOJIEKYJSipHAsS apXHUTEKTypa OeJika BO3HHU-
KAaeT B XOJ€ €CTECTBEHHOI0 HAHOTEXHOJOTMYECKOTo mpouecca. OHa MpUBIEKIIa



BHUMAHKE HE TOJBLKO OMOJIOTOB, HO M YYEHBIX-CIEIIUAIMCTOB B 00JIACTH CO3TaHMs
HAaHOMATEPUAJIOB U HAHOYCTPOMCTB. [TOABMIIMCH MEPCIEKTUBHBIE MPOEKTHI MC-
NOJIb30BAHUS OEIIKOBBIX arperaToB U MHOTOCJIOWHBIX OCIKOBBIX MJIEHOK B HAHO-
OMOTEXHOJIOTHSIX.

BTOpBIM €CTECTBEHHBIM HAMPABJICHUEM NPEBPALLICHHUI OEIKOBOM MOJIEKYJIbI
crana moaudukanus 0enkoB. OHa 3aKJIFOYAETCS B JATbHEHIINX XUMUYECKUX MPe-
BpALICHUAX Y>KE CHHTE3UPOBAHHOM WM €IIE CHHTE3UPYEMON B puOOCOME TMOIH-
nenTuaHoM nenu. [lonunentrx moaBepraeTcs MPEBPAEHUSIM, B OCHOBE KOTOPBIX
aexart: 1) pa3pe3aHue MOJICKYJIbI MOJUNENTHAA Ha (ParMEeHTHI; 2) CHIMBAHKUE OT-
JENBbHBIX (PParMEHTOB MOIUIENTHIA B HOBYEO MOJIEKYY; 3) COEIMHEHUE MPOCTHIX
O€JIKOB C pa3HOOOpa3HbI MM BEIICCTBAMHM ¢ OOPA30BAHMEM CIIOKHBIX OEJIKOB -
[JIMKOTIPOTENHOB, JIMMO-MPOTEHHOB, METAJIONMPOTEUHOB U AP.; 4) XUMUUYECKHE
NPEBPALLCHHS OTACIbHBIX AMUHOKHCIIOT B COCTABE MOMUNENTHAA (OKUCTIEHUE, 00-
pa3oBaHuE NHUCYIB(UIHBIX U BOAOPOAHBIX CBs3ci). Moaudukauuu noasepra-
F0TCS OOJIBIIMHCTBO CEKPETUPYEMBIX KIIETKOW (BBIAEIISIEMBIX 32 €€ IPEACIbI) Oe-
KOB. B mpeBpanieHusx OeJIKOBOIM MOJIEKYJIbI CAMOOPraHu3anusi 0OBIYHO Mpee-
CTBYET €€ MOIU(PUKALMH.

MoaunpuuupoBaHHbie OCJIKH CTaT 00BEKTOM 0COO0I0 BHUMAHHUS HAHOKO H-
CTPYKTOPOB M HAHOTEXHOJOTOB. MOJIEKYJIa ITUKOMPOTENHA COAEPIKUT SIPKO BBI-
pakeHHbIE TUAPO(HOOHBINA (OENKOBBIN) U THAPOPUIBHBINA (YTTIEBOIHBIN) YYACTKH.
Takue MOJIEKYJIbl, IONaAast B BOAY, CIIOCOOHBI CaMONPOU3BOJIBHO OPraHU30BbI-
BaThCS B MIAPOOOPA3HBIE HAHOCTPYKTYPHI. MICNIONIb3ys 3TH CBOMCTBA MNIMKOMPOTE-
WHOB, UCCIIEA0BATENN OCYIIECTBUIM CUHTE3 HCKYCCTBEHHBIX MEMOPAHHBIX HAHO-
ny3bIpbKOB. [10100HBIE MEMOPAHHBIE HAHOMY3BIPHKHU MPEACTAISIOT HHTEPEC KaK
BO3MOYKHbIE KOHTEHHEPBI [JIs HAMPABICHHOTO TPAHCHOPTA BEUIECTB B KUBOM
opra-Hu3Me.

B ecTecTBEHHBIX YCIIOBHSIX JKUBBIE OPTaHU3Mbl 00Pa3yOT U3 MPOCTHIX Ol
KOB (ITPOTEMHOB) CIOKHBIE OEJIKM (HYKJIEOMPOTEHHBI, TTTMKOMPOTEHHBI, JIATTOMPO-
TEUHBI U JIP. ), OJIMTOMEPHBIE OEIIKOBBIE CTPYKTYPbI, HAAMOIEKYJISPHBIE OCITKOBBIE
arperarsl, ThICSYM Pa3HOO0OPA3HBIX HAHOCTPYKTYP U HAHOKOMILIEKCOB.

OOpazyroummecsi O€NKOBbIE HAHOCTPYKTYPBI UPE3BbIYAHO Pa3HOOOPA3HbI MO
(opme (TPEXMEPHOIA CTPYKTYPE) U Pa3MeEpaM.

OHO SBIISIETCS CIEACTBHEM: BO-NEPBBIX, OOJBIIOT0 KOJIMYECTBA AMUHOKHC-
JOTHBIX OCTaTKOB B MOJIEKYJIE MOJUMNENTHAA (OT HECKOJIBKMX JECITKOB A0 HE-
CKOJIBKUX COTEH ), BO-BTOPBIX, CTOCOOHOCTBIO KKI0TO TAKOTO OCTaTKa mpuoope-
TaTh 0KO0J0 10 MPOCTPaHCTBEHHBIX KOHPUTYPALMi U BCTYIATh B PA3HOOOPA3HBIC
CBSI3M C IPYTUMH MOJIEKYJIAMU O€JIKa.

B >xuBOM opranmnsme Gopma u pazMepbl HCXOAHBIX OETKOBBIX HAHOOJIOKOB 0O-
Jiee CTPOrO ONPEACISIIOT (POPMY M CTPYKTYPY HAAMOJIEKYJISIPHBIX KOMIUIEKCOB, YEM B
WCKYCCTBEHHBIX YCIIOBHSIX.

[Tonyuaempie GENKOBBIE HAHOCTPYKTYPHI MO>KHO BBIACIISATH U3 CPEIbI, OUM-
IaTh ¥ KPUCTAIIIM30BATh. 3aTEM MX MOYKHO U3Y4aTh, UCIOJIB3Ys BECh apceHaNl Pu-
3MYECKHX M XUMUYECKUX METOJOB, BKJIKOYAs ONTHYECKYIO, YIAbTPa(pHUOIETOBYIO,
MH(}PpaKpPACHYIO CIEKTPOCKOIMHMIO C BEICOKAM BPEMEHHBIM PA3pPELIEHUEM.

K HaHO4YacTHIIaM MOKHO MPUCOCIMHATH MOJIEKYJIbI JICKAPCTBEHHBIX MTPETa-
paToB, PaAMOAKTUBHBIE U30TOMBI ISl IUArHOCTUKU U JICYCHUS PAKOBBIX 3a00J1EBa-



HUil. B HaHOYACTHIY MOKHO BMOHTHPOBATh PaJMOAKTUBHBIN M30TOM, (yopec-
IIEHTHYIO YaCTHILy, JIEKApCTBA, TOKCHHBI.

Ha ocHOBE MOJIEKYJT KATUOHHBIX OCJTKOB OBLTM CO3JAJT CaMOCOOUPAIOIIUECs
HAHOYACTHUIIBI. Takue HAHOYACTUIIBI 00JaAar0T aHTUMHUKPOOHBIM JEHCTBUEM H
MOTYT 3aMEHATh TPAJAUIMOHHBIC aHTUOMOTUKHU. [Ipyu 3TOM OENKOBHIE HaHOYA-
CTHIIBI ICHCTBYIOT Cpa3y Ha MHOKECTBO MUKPOOPTAHU3MOB M YHHUTOKAIOT JAXKE
T€, KOTOPBIE BBIPAOOTAIN YCTOWUMBOCTh TPOTUB OONBIIMHCTBA COBPEMEHHBIX aH-
THOUOTHKOB.

BOHpOC 2. I'nOpuan3anus HyKJIeHHOBbIX KHCJIOT, ee NPpaKTHYecKoe IpUMeHeHHe.

Bo-nepeeix, monekyna JAHK oGmagaer cnocoOHOCTBIO K CaMOBOCHPOM3-
BOACTBY. EJIMHCTBEHHBIN BUA OMOTOTMYECKMX MAKPOMOJEKYJ, KOTOPHIE MOTYT
BOCIPOM3BOANTE C€0sl MyTEM CaMOYABOCHUS - 3T0 MoneKybsl JTHK.

Bo-Bropeix, mosekynsl JIHK pa3HbiX BUIOB CMOCOOHBI K THOPUIN3ALNAA -
CIIMSIHUIO OTAENBHBIX 1enovek [JHK oT pa3HbIX BUAOB B €AMHYIO IBYXLENOYEY-HYHO
mosiekysy JIHK. [1pu KOMIJIEMEHTApPHOCTH BCEX HYKIICOTUIOB 00EUX LENEH Cusi-
HUE MPOMCXOANT JIETKO U ObICTPO. B cityyae HEMOMHONH KOMIUIEMEHTAPHOCTH CITUS-
HUE LENEed B IMHYI0 JBYXLIETOYEYHYIO MOJIEKYY 3amemistercsa. Ha ocHoBaHuuM
OLICHKA CKOPOCTH 3TOI0 CIIMSAHMSA AENIAtOT BBIBOJX O CTENEHU KOMIUIEMEHTAPHOCTH
WCXOHBIX IETIEN.

Otnenbabie nienu JIHK Obuin Moy YeHbI B SKCIEPUMEHTE 1n Vitro. MoneKyibl
JHK pazorpenu B 6ypepnom pactBope no 100° C. Ilpu 3TOM BOIOPOAHBIE CBSI3U
MEXIY KOMIIJIEMEHTAPHBIMUA OCHOBAHMAMU pa3pyuriauch U Moiekysl JJHK paszne-
JIMJIACH HA OTIENBHBIE MTOJIMHYKIICOTUAHBIE LEMHA. DTOT NPOLECC HA3BaH ACHATYpa-
muen JIHK.

ITocne ememmBanus nenei JIHK 1Byx pasHbeIX BUAOB PacTBOP OXJIKIAIN U
BBIACP)KMBAIM Npu Temneparype 650 C. B Takux yClioBUSX LENU BOCCOEN "HIUCH
B MouiekyJiel JIHK. TTporncxoaniio BOCCTAaHOBIEHUE CTPYKTYPHI IBOMHON CIIMPAIIH.
[Tpu 3TOM (hopMHUPOBATTUCH KaK THOPUA HBIE MOJIEKYJIBL, TAK U CHEL " M(PUUHBIC AJIs1
KOKJIOr0 UCXOAHOTO BUAA MOJIEKYJIBL. AHAIIM3 CKOPOCTH OTKUTa OJHOLETIOYEYHBIX
JIHK 1o3Bo-J11€T OLIEHUBATH CXOACTBA U Pa3IN4Ms B HYKICOTHUAHBIX ITOCIIE0BA-
TENBHOCTAX UCXOaHbIX JIHK.

OnucaHHBIM METOAOM MOXHO C(OpPMHUPOBATH AyIUIeKChl Kak Thna «J{HK-
JIHK», Tak u coenunenus tuna «IHK-PHK». [TogoOHbIil aHanu3 pe3ynbTaToB rv-
Oopummzanuu JIHK/ PHK no3eonun ¥V.I'unOepry BBISIBUTE MO3AaMYHOE CTPOEHUE Ie-
HOB, YTO CTAJI0 OJHUM M3 KPYMHEHINUX OTKPBITUH B MOJIEKYJISIPHON Oronorun XX
BEKa.

K HacrosmeMy BpeMEHU OHH YK€ UCTIONB3YHOTCA:

. JUIS HAXOKIACHHSI YMCIA OMPEIACIICHHBIX HYKICOTHUIAHBIX MOCIEA0BA-
TEJb ™

Hoctel (renoB) B JIHK;

. JUTS. BBISIBJIEHHS C BBICOKOH CTEMEHBIO TOYHOCTH OJHOTO (€AMHCTBEH-
HOTO)

Ir¢Ha B KJICTKE,
. JUIS ONIPEAETICHUsST OTACIBHBIX BUAOB MarpuyHoil PHK B kiteTkax;



. JUTS N3YYCHHS] M30MPATENIbHON AKTUBHOCTH T'€HOB B XOJIE€ PA3BUTHS 3a-
OISHIEN

. JUTS BBISIBJICHHSI CUMTBIBACMBIX M HECUMTBIBAEMBIX MOCIEA0BATEIBHO-
creit Hykieotuaos B JIHK.

Ha ocHoBe cnoco6Hoctr JIHK K pennvkanuy u ruOpuan3aliy y4eHbIMU pas-
paboTaH MeTon ammM@UKauu (MHOTOKpaTHOro konuposanus) JJHK, momy-uuB-
WA IIUPOKOE MPAKTUYECKOE TPUMEHEHHE.

Bonpoc 3.buonornueckne MeMOpaHbl B HAHOTEXHOJIOTHSX.

OCHOBY 371€MEHTAPHOM OMOIOrHYECKOH MEMOPAHBI COCTABIISAET JBOMHON MO-
JEKYJSAPHBIA CIOW TUNMAOB, O 00€ CTOPOHBI M B TOJIIE KOTOPOTO HAXOAATCS
oenku. CTPYKTYPHBIC YaCTH KJIIETKH MOAPA3ALISAOT HA MEMOPaHHBIE 1 HEMEMOpaH-
Hble OpraHoubl. OpraHouJaMH HA3bIBAOT NOCTOSHHBIE YAaCTH KJIETKH, UMEIOLINE
OINPEACTIEHHOE CTPOCHUE W BBIMOJHsAOMME cnieunuueckne pynkumu. B coctase
MEMOPAaHHBIX OPraHOMA0B IPUCYTCTBYIOT OMoIornyeckue memOpansl. K memOpan-
HBbIM OPTraHOMJaM OTHOCST KJIETOUYHYIO MEMOPaHY, SIAPO KIETKH, SHAOINIa3MaTHye-
CKYHO CETh, TUIACTUHYATHIA KOMILUIEKC, MUTOXOHJPHH, JIM30COMBI, TIEPOKCUCOMBI,
XJIOPOIUIACThI, MUKPOBOPCUHKH.

HemeOpanHble OpraHouapl, KOTOPbIE HE MMEKT COOCTBEHHON 3aMKHYTOH
MeOpaHbl, TPEACTABICHB pUOOCOMAMH, HEHTPUOJISIMA KJIETOYHOTO LIEHTPA, MUKPO-
TpyOOUKaMu U MUKpO(PHUIaMeHTaMH (LIUTOCKETIETOM ).

YHUKaNbHBIE CBOHCTBA OMCIIOSN JIMMHMIOB 3JIEMEHTAPHBIX OMOIOTMYECKHX
MEMOPAH 3aMHTEPECOBAINA YUYEHBIX U MHXKEHEPOB-KOHCTPYKTOPOB, pabOTAOMINX B
CaMbIX Pa3TMYHBIX HAMTPABICHUSIX OMOTEXHOJIOTHNA, MEAULIMHBI H MPOMBILIIEHHOTO
POU3BOJCTBA

Hccnenoparenn oOpaTtwiii BHUIMaHUE HA OPHEHTALMIO MOJIEKYJl JIMITHIOB B
oucnoe. OHM PACHOIAraroTCs TAK, YTO HENOJSPHBIE XBOCTBI MOJIEKYJI HAITPABJICHBI
BHYTPb CJI0sl HABCTPEUY XBOCTaM JAPYroro ciios. [1oaspHbIe rOJIOBKH MOJIEKYJT JIU-
NUJ0B HAPABJICHBI HAPYKY. [loMecTHB )parMeHTH OUCITOS B BOAY, YYEHBIE 100U~
JIUCh (POPMUPOBAHUS MENTBUARIINX C(HEPUUECKUX MY3BIPHKOB. CTEHKA My3bIPHKOB
COCTOsIIIa U3 OUCI0S JIMMKA0B, B KOTOPOM NOJISIPHBIE TOJIOBKH MOJIEKYJT TPAHUYHIIH,
C OJTHOW CTOPOHBI, C BOAHOM CPENOHA, a ¢ APYroi CTOPOHBI, C BHYTPEHHEN ITOJIOCTHIO
ny3bippka. Takue chepuyeckue my3bIpbKH, CTEHKA KOTOPBIX 00pa3oBaHa JUMHIA-
MUMEHSS YCIOBHSI TPU (POPMUPOBAHUM JTUTIOCOM, YUECHBIE CMOTTIN 3aKIK0YaTh B MO-
JIOCTh JIMTIOCOM JIEKAPCTBEHHBIH npenapar, ¢pparment JAHK u apyrue Bemecrsa.

B xone nocneayromux HCCIeA0BAHUN YUCHBIE YCTAHOBUIIH, YTO JIMIIUAHBIC
MEMOPaHBI 3apsSHKEHBI OOBIYHO MOJIOKUTENBHO B OTJIMUME OT APYTUX KIETOUYHBIX
HAHOCTPYKTYP - MUKPOTPyOouek. [Tocnennue npeacTaBisoT coO00i NObIEC IUINH-
Apbl AuaMeTpoM 24-25 HM. MuKpoTpyOOUKH, (POPMHUPYIOIIUECS TIIOOYISIPHBIM O€I-
KOM TYOYJIMHOM, 3apsiKEHBI OTPHLIATEIBHO.

B xone HEX ObI710 00HAPYKEHO, YTO B OMPEACTICHHBIX YCIOBUSAX YTEM CaMO-
cOopku POpMUPYIOTCS OCTKOBO-JIUMKIHBIE HAHOTPYOKH. DTO MPOUCXOUT CIECAY-
roumM o0pasoM. MukporpyOouka 3 Oenka TyOyanmHa (GOPMUPYET OCTOB HAHO-
TpyOKu. TyOyJIMHOBBI OCTOB MOKPBIBAETCS TUNUAHBIM Oucioem. [locneanuii, B
CBOIO 0YEPE/b, OKPY>KAETCS CHAPY>KHU KOJIbIIAMM WJIM COMpAIsIMUA U3 Oelika TyOy-
JIHA.

Ba)xHbIM TOCTH>KEHMEM HAHOOMOTEXHOJIOTHI CTal0 CO3JAHUE YITPABISIEMbIX



OCJIKOBO-JIMMUAHBIX HAHOTPYOOK. WM3MEHEHSsIST SJIEKTPUUYECKUNA 3apsi]l JTUITUHOTO
OuCIION MEMOPAH U MUKPOTPYOOUEK, HAHOKOHCTPYKTOPBI CO3AAKOT OTKPBITHIE WUITH
3aKphIThiE HAHOTPYO. B HacTosiee BpeMs pa3padaThlBAIOTC KOHCTPYKIIMKM TaKUX
HAHOTPYOOK, BO BHYTPEHHIOK MOJIOCTh KOTOPHIX MOKHO ObLIO Obl OMEINIATH JiE-
KapCTBa WJIM TEHBI ISl TOCTABKU B OMPEJCIICHHBIE YYACTKH opranu3ma. [1o1o00H0
JUNOCOMaM, yIpaBiIsieMble OCJIKOBO-TUIUAHBIC HAHOTPYOKH MO3BOJIAT JOCTABISATh
HEOOXOJUMBIC BEHIECTBA 4YEPE3 IUIA3MATUYECKYIHD MEMOpaHy B KOHKPETHBIE
VYaCTKH YKABOM KIIETKH.

8.3. Kpurepuu oueHuBaHusi ypoBHsi CGOPMHUPOBAHHOCTH KOMIIETCHUH I

OneHka pe3yabTaToB 00YUYEHUS IO IMCUUILUIAHE B (JopME YPOBHS ¢(HOPMHUPO-
BaHHOCTH KOMIIOHCHTOB 3HATh, YMETh, BJIAJACTh 3asBJICHHBIX AMCLUAMIMHAPHBIX
KOMIETEHIMIA MPOBOAUTCS MO 2-X OANUTbHOM IIKaJIe ONEHUBAHUS TyTEM BBIOOPOU-
HOT'O KOHTPOJISl BO BPEMSI 3a4eTa.

Kpurepun oueHKH K 3K3aMeHANHMOHHBIM OHJIETAM.

OneHka pe3yabpTaToB 00y4eHHs MO IUCUUIUIAHE B (opMe YPOBHS C(POPMHPO-
BaHHOCTH KOMITOHEHTOB 3HATh, YMETb, BIAQJACTh 3ASIBJICHHBIX AMCLMILTMHAPHBIX
KOMIETEHIMIA MPOBOAUTCS MO 4-X Oa/TbHOM IIKaJle ONEHUBAHUS TyTEM BBIOOPOU-
HOTO KOHTPOJIS BO BpeMsl dk3aMeHa. OTBET CTyACHTA Ha SK3aMEeHE KBAIM(PULHAPY-
€TCsI OLICHKAMM «OTJIIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIIBHO» U «HEYIOBIECTBOPHU-
TEJIBHOY.

[IIkana oneHUBaHMUs DK3aMeHa
PesynbTar Kpurepun (qonucats KPUTEPUU B COOTBETCTBUH ¢ KOMITETSHITHSIMH )
S5K3aMEHa

BricTaBnsieTcs, €Cnu CTyA€HT JaeT HOJIHBIA U MPaBWIbHBIN OTBET Ha
MOCTABJIEHHBbIC B 3K3aMEHALIMOHHOM OWJIETE BOIMPOCHI, a TaKXkKe Ha
JOTIOJTHUTEIIbHBIE (€CITH B TAKOBBIX ObLTa HEOOXOAUMOCTB).

CTpouT OTBET JIOTUYHO B COOTBETCTBUU C TJIAHOM, TIOKAa3bIBAE€T MaK-
CUMAJIBHO IIIyOOKHe 3HaAHUS. Y CTAHABIIUBAET COAEPKATEIbHBIE MEXK-
MpeaMeTHbIe CBsi3U. Pa3BepHYTO apryMEHTHUPYET BBIIBUTaeMbIE TMO-
KOTIUYHOY» JIOXKEHUS1, MPUBOAUT yOoenutenbHbie mpuMepbl. OOHAPYKUBAET CIO-
COOHOCTH aHaJIM3a B OCBELICHUH Pa3JIMYHbIX KOHIennwii. Jlemaer co-
JepIKaTeNIbHbIE BBIBOABL. JleMOHCTpUpPYET 3HAHUE CIEHHATBLHON JIU-
TepaTyphl B paMKax yu4eOHOrO METOJUYECKOrO KOMILIEKCA U JOTIOJ-
HUTEJIbHBIX UCTOYHUKOB MH(popMannu. IMeeT MecTO BBICOKHI ypo-
BEHb BBITIOJIHEHHSI JTAOOPATOPHBIX, KOHTPOJBHBIX U CAMOCTOSITE]b-
HBIX paboT B TeYeHHe yueOHOro mpoiecca.

BricTaBnsieTcsi, eCiiv CTYIEHT CTPOUT CBOH OTBET B COOTBETCTBHH C
TJTAHOM. Y CTaHABIIMBAET COMEPKATEIbHBIE MEKITPEIMETHBIE CBSI3H.
B otBeTe mpencraBieHbl pa3UYHBIE MOAXONBI K MpobiieMe, HO UX
00OCHOBaHME HENOCTATOYHO MOJHO. JlomyckaeT HeCylecTBEHHbBIC
OIIUOKU B U3JIOKEHUH TEOPETHUYECKOr0 MaTepHalia, UCIPaBIICHHBIC
MocJie TOTIOJTHUTEILHOTO BOMPOca SK3aMeHaropa. Pa3sepHyTo apry-
MEHTUPYET BBIABUTA€MbIe TMOJIOXKEHUS, MPUBOAUT HEOOXOIUMbBIC
MPUMEPBI, OJTHAKO MOKA3bIBAET HEKOTOPYIO HEMOC/IEAOBATEIHbHOCTD

«XOopouo»




aHanu3a. BeiBoawl npasuibHbl. Peus rpamMoTHa. JIeMOHCTpUpPYET 3Ha-
HHUE CIEeIHaJIbHON JTUTEPaTyphl B paMKax y4eOHOro METOJUYECKOTO
KOMIUIEKCA W JTOTIOJHUTENbHBIX UCTOYHUKOB HH(popmaruu. Mmeer
MECTO CPEHUIN YPOBEHDb BITIOJTHEHUS TAOOPATOPHBIX, KOHTPOJIBHBIX
U CAMOCTOSITEJIbHBIX paloT B TeUeHHE yueOHOTro mpolecca.
BBICTABJISIETCS, €CIM OTBET HENOCTATOYHO JIOTMYECKH BBICTPOEH,
IUTaH OTBETa columomaercss HemocnenoBatenbHO. CTyneHTy Tpeldy-
€TCsl TIOMOIb CO CTOPOHBI MpernoaaBatens (MyTeM HaBOASIIUX BO-
POCOB, HEOOIBIINX PA3BICHEHUN U T.11.). BhIIBUTaeMBIE MOJIOKEHHUS
«yIOBJIETBOPUTENILHO» | AEKJIAPUPYIOTCS, HO HEIOCTATOYHO apryMeHTHpOBaHbl. OTBET HOCUT
MPEUMYIIECTBEHHO TEOPETHUYECKHUI XapakTep, MPUMEpPbl OTpaHU-
YeHbl, TUOO0 OTCYTCTBYIOT. FiMeeT MecTo HU3KUI YPOBEHB BBIOJIHE-
HUs T1a00OpaTOPHBIX, KOHTPOJIBHBIX U CAMOCTOSATEIBHBIX paboT B Te-
YeHHe y4eOHOro mporecca.
BBICTABJIICTCS TP YCJIIOBUHM HEAOCTATOYHOTO PACKPBITHS B DK3aMe-
HAI[MOHHOM Omiere BonpocoB. OOHApyKUBAeT HE3HAHUE WUJTU HEIO-
HUMaHUe OoJbIei win Hanboee CYIeCTBEHHON YaCTH CONePIKaHHUS
«HEYIIOBJIETBOPH- yueOHOro Marepuaja, He MOXET HUCIPABUTh OLIMOKH C MOMOIIBIO
TEJILHOY HABOJSIIIUX BOIIPOCOB, JOIMYyCKaeT rpy0oe HapyIIEHHE JIOTUKU HU3JI0-
>)keHUs. BpIBOIBI MOBEPXHOCTHBI. MIMeeT MecTO OueHb HU3KUH ypo-
BEHb BBIMIOJIHEHUS TAOOPATOPHBIX padOT M TECTUPOBAHUS B TEUCHUE
yuebOHOro npouecca.

8.4 Meroanyeckue  Marepuasbl, ONpPEACISIOIHE  NPOUERYPbI
OLICHMBAHMUS 3HAHMH, YMEHHil, HABBIKOB U ONbITA JAeATEJIbHOCTH,
XapakTepu3yLHX 3Tanbl (OPMUPOBAHUS KOMIIETEHIHIT

OueHka  3HaHWNA, yMEHWH, HABBIKOB, XapaKTEPHU3YKOIIas  JTarbl
(opMupOBaHUs KOMNETCHUMNA MO AMCHMILIMHE «llaTomormyeckas (U3NOIOTHSD
OPOBOAUTCA B (POPME TEKYIIEH U MPOMEKYTOUHOM aTTECTALMH.

KoHTponb Tekylieh ycrneBacMOCTH 00yYarOIMMXCsl — TEKYINAs aTTeCTalus —
IIPOBOJUTCS B XOJE CEMECTpa C LENBbI0 OIPEACIICHUS YPOBHSA YCBOCHUSA
oOyyaromuMuCcsl 3HaHWW, QOPMUPOBAHUS y HUX YMEHUH W  HABBIKOB,
CBOCBPEMEHHOI'O BBIABIICHUS IPENOAABATEIIEM HENOCTATKOB B  IMOATOTOBKE
oOyvaromuxcss HM NPUHATUS HEOOXOOMMBIX MEp N0 €€ KOPPEKTUPOBKE,
COBEPIICHCTBOBAHUIO METOAWKH OOYYEHHWS, OpPraHu3aluy y4eOHOH paboThl H
OKa3aHusi 00y4YaroIMMCsl MHAWBH Y AJTbHOM MOMOILIH.

K KOHTpOIO TEKYIIEN YCIIEBAEMOCTA OTHOCATCS IIPOBEPKA 3HAHUN, YMEHUI
Y HABBIKOB 00yYarOIINXCS:

= Ha 3aHATUAX (ONpOC, PELICHHWE 3a0a4, OCYKACHHUE PE3YJIbTaTOB
71a00PaTOPHBIX SKCIEPUMEHTOB);

* [0 pe3yjbTaTaM IPOBEPKU KadecTBA KOHCIIEKTOB JICKIWA W HHBIX
MAaTEPHAJIOB;

= [0 pe3yJapTaTaM oOT4YeTa OOydYarluXCs B XOJ€ WHIMBUIAYAIbHOU
KOHCYJIbTALIMU TIPENoaBaresis, IPOBOJAAMONM B 4Yachkl CaMOIIOATOTOBKH, I10
AMEIOIIUMCS 3aI0JDKEHHOCTSIM.

KOHTponb 3a BBIMOJHEHWEM OOYYAIOUIMMKCS KaXKIOr0 BHAA padOT MOMKET
OCYIIECTBIIATHCS IIODTAIIHO W CIIY)KUT OCHOBAaHMEM JUIA I[IPEABAPUTEIILHON
aTTeCTAlll! M0 JUCLUATUINHE.



[TpomexkyTo4yHas arrecTaiys MO JUCHMIUIMHE TPOBOJUTCS C LEJbIO
BBISIBIEHUS] COOTBETCTBUSL YPOBHSI TEOPETUUECKUX 3HAHUM, MPAKTUUECKUX YMEHUIA
¥ HABBIKOB MO auciuminHe TpedoBanusam GI'OC no HampapAeHUIO NOATOTOBKH B
(dbopme 3auera.

OK3aMeH MPOBOJUTCS TOCIIE 3aBEPLICHUS U3YUSHUs AUCHUIUTUHBL B 00BEME
paboucii yueOHOM mporpaMmbl. Dopma npoBeACHUS 3a4€Ta TPOU3BOAUTCS YCTHO —
no Ouneram. OlleHKa TO pe3yjibTaraM SK3aMEHAa — «OTIUYHO», «XOPOLIOY,
«yIOBJIETBOPUTEILHO» U «HEYAOBICTBOPUTEIILHOY.

Bce Buabl TEKYIIEro KOHTPOJIS OCYILIECTBISIOTCS HA MPAKTUUECKUX U
7a00OpaTOPHBIX 3aHSATHUAX, & TaKKe MO pe3yjbTaraM JOKJIaJa Ha Hay4dyHOH
CTYJICHYECKON KOH(EepEHIIUN.

Kaxxnas ¢popma KOHTPOIISl MO JUCLUIUIMHE BKITIOYAET B CE0sl TEOPETUUECKHUE
BOMPOCHI, TO3BOJISIOIIME OLICHUTh YPOBEHb OCBOEHMSI OOYYAIOLIMMUCS 3HAHUNA U
NPAKTUYECKUE 3a/laHusi, BBISBJISIONIAE CTEMEeHb CHOPMUPOBAHHOCTH YMEHHMHA U
HABBIKOB.

[Tpoueaypa OlICHMBAHUS KOMIIETEHIMM, OOyyaroNIMXCcsl OCHOBaHA Ha
CIIEAYIOUIMX CTaHAapTax:

1. Ilepuoau4HOCTb TPOBEACHUS OLEHKH (HA KOKIOM 3aHSATHH ).

2. MHOrocTynmeH4arocTh. OICHKa (Kak TpenojaBaTeneM, Tak U
00y4YarOIIMMUCS FPYIIIIHI) M CAMOOIICHKA 00y4aroIErocs, 00CYKIEHUE PE3YIIbTATOB
¥ KOMIUIEKCa MEP MO YCTPAHEHUIO HETOCTATKOB.

3. EnauHCcTBO WMCHONB3yeMOW TEXHOJNOTMM JUIs BCEX OOyYaroluXcs,
BBIMOJIHEHUE YCOBUHA COMOCTABUMOCTHU PE3yJIbTATOB OLICHUBAHMSI.

4. CobnroieHue MOCAeA0BATELHOCTH MPOBEACHUS OLEHKHU: MPEAYCMOTPEHO,
YTO Pa3BUTHE KOMIETCHUMN KJIET MO BO3PACTAHUIO WX YPOBHEH CIOKHOCTH, a
OLIEHOYHBIE CPE/ICTBA HA KAKAOM 3Tare YUUTHIBAIOT 3TO BO3PACTAHUE.

KpaTkas xapakTepucTUKa MPOLEAYPbl peain3alliid TEKYHIEr0 KOHTPOJsS U
OPOMEKYTOUHOM arTecTallii MO JAUCUUIUIMHE JJIs OLICHKM KOMIETEHIUH
oOy4Jaronmxcsi npeacTaBjicHa B TaOIUIIE:

Ne HaumenoBanue Kpatkas xapaktepucTuka npoueaypsl IIpencrasnenue
n/m OLIEHOYHOTO OLICHUBAHUS KOMIIETEHINI OLIEHOYHOTO
CpencTBa cpenctsa B hoHIE

IIponykr CaMOCTOSITEJIbHOMN paboThI
ofyHaroimerocsi, MpencTaBisouil codoi
KpPaTKOe HU3JIOKEHHE B MUCHbMEHHOM BHIE
MOJIYYE€HHBIX PE3yJIbTATOB TEOPETUIECKOTO
aHaJM3a ONpeNeNIeHHOH Hay4HOH (y4eOHO-
UCCIIEIOBATENCKON) TEMBI, TIZe aBTOP
PacCKpBIBAET CYTh UCCIIENYyEMON MPOOIEMBl,
1 Joxnan NPUBOAUT PA3JIUYHBIE TOYKHU 3PEHHUs, a
TakKe COOCTBEHHBIE B3IJIsI/IbI HA HEe.
Jloknmanm - TPOAYKT  CaMOCTOSITENBbHON
paboTel 0OyHaOIErocs, MPEACTABISIOTNI
coboif  myONM4YHOE  BBICTYIUIEHHE  TI0
NPEACTABICHUIO MTOJTyUYE€HHBIX PE3yJIbTaTOB
pereHus OTIpeAeNICHHOM y4eOHO-
HCCJIEOBATEIbCKON WM HAYYHON TEMBI.

Tembl nOKIaq0B




/1

HaumenoBanue
OLIEHOYHOT'O
CpeAcCTBa

Kpatkas xapakTepucTuka npouenypsl
OLICHUBAHUsI KOMIETEHUI

IIpencrasnenue
OLIEHOYHOI' 0
cpencrna B hoHIE

TemaTHka TOKJIAI0B BBIAAETCS HA 3aHSITUH,
BBIOOD TEMbI OCYIIECTBIISIETCS
CaMOCTOSITEIBHO. Ilogroromka
OCYUIECTBJISIETCSI BO BHEAYAUTOPHOE BPEMSI.
Pe3ynbTaThl 03BYYHBAIOTCS HAa HAYYHBIX
CTYAEHYECKUX KOH(EpPEHIUsX, PeriaMeHT
— 7 MUH. Ha BBICTyIUIeHHE. B onieHuBaHun
PE3yJIbTaTOB HApaBHE C IMPENojaBaTesieM
NPUHUMAIOT Y4acTHE O0YHarOIUeECs.

YcTHBII onpoc

VYcTHBIN OMpOC MO OCHOBHBIM TE€PMHUHAM
MOXET TPOBOIUTBCS B  Havajie/KOHLE
n1ab0paTOPHOTO WIH MPAKTUYECKOTO
3aHATUST B Tedenwe 15-20 mmuH. JInbo
YCTHBII OMPOC MPOBOAUTCS B TEUCHHE
BCErO MPAKTUYECKOTO 3aHSITHUS IO 3apaHee
BBIIAHHOU TeMaTHKe. BribpaHHbIit
npernojaBareyieM OOYYarOIIMHCA MOXKET
OTBEYaTh C MECTa JINOO y TOCKH.

Bonpocel no
TeMam/pas3aenam
AUCLUTLTHHBI

Tect

IIpoBoguTcsi  CEMHUHApPCKUX  3aHATHSIX.
Ilo3BonsAeT OLEHUTH YPOBEHb 3HAHUMU
CTyI€HTaMH TEOPETUYECKOro MaTepuana
no aucuumiauHe. OcyliecTBisgeTcss Ha
OYMaKHBIX HJIH 3JIEKTPOHHBIX HOCHTEISAX
no BapuaHtaM. KojuuecTBo BOMpOCOB B
KaXX10M BapHaHTe OIpenensercs
npenofasarejseM. OTBeJeHHOE BpeMsl Ha
NOATOTOBKY ONpeAessieT MPernoiaBaTeib.

®doHI TECTOBBIX
3amaHuN

3auer,
JK3aMEH

IIpoBomuTcs B 3amaHHBIA  CPOK,
COIJIACHO rpaduky y4eOHOTro
npouecca. [Ipu BeICTaBIEHUU OLICHOK
YVUHUTBIBACTCA YPOBEHB
NPUOOPETEHHBIX KOMIIETCHLIMHA
oOyuaromerocsi. KOMIOHEHT «3HaThy
OLICHUBAETCS TEOPETUYECKUMHU
BOITPOCAMH 1o COZIEPIKAHUIO
JUCLUIUIMHBI, KOMIIOHEHTBI «YMETB
17} «BIIAJIETHY -
ITPAKTUKOOPUEHTUPOBAHHBIMHU
3a1AHUSIMU.

Kominekr
BOIPOCOB K
3a4eTy U
AK3aMEHY
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