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1. TIlepeyeHb KOMNETEHIUH ¢ YKa3aHUeM ITanoB ux GopMUpoOBaHusI B pollecce
O0CBOEHUSI 00Pa30BaTEJIbHON MPOrPaMMbI

KOI{ U HAUMEHOBAHME KOMIIETCHIIMHU

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OIIK 3
CriocobeH NpUMEHSTh 3HAHUE OCHOB

9BOJIIOIMOHHOW  TEOPUH, UCIIOIB30BaTh
COBpPEMCHHBIC IpeCTaBICHUS 0
CTPYKTYPHO-(DYHKITHOHAIBHOM
OpraHu3aluy TEeHETHYECKOW IPOrpaMMBbl
KUBBIX O6’beKTOB n METOAbI
MOJICKYJISIPHOW OWOJIOTUH, TEHETHKH U
ounosoruu PasBUTHA [JIA HCCICAOBAHUA
MEXaHU3MOB OHTOTEHe3a W (UIIoreHe3a B
poECCUOHATLHOMN IeATEILHOCTH.

Pabora Ha y4eOHBIX 3aHATHIX

CamocrosrenbHas pabora

JIIK 2

Crioco6eH K y4acTUIO B MEPOIIPHUATHUSAX I10
MOHMTOPHUHTY NOTEHLIUAJIBHO OMACHbBIX
06100OBEKTOB C HOMOIIBIO MOJIEKYIISIPHO-
OMOJOrN4YEeCKUX U OMOTEXHOIOTHYECKUX
METO/JIOB.

Pabota Ha y4eOHBIX 3aHATUAX

CamocrosTenpHas pa60Ta




2. OnucaHue moka3zartejiei u KpUTEPUEB ONCHUBAHUA KOMIIeTeHIIMi Ha PA3JIUYHBIX 3Tallax ux (l)OpMI/IPOBaHI/IH, OIMMCAHHUEC IIKAJ

OlleHUBaHUS
OuennBaemblie v Jdran Onucanue Kpurepun Hlkana
KOMIIeTEeHIIHH poberb (¢opmupoBaHus noKa3areJiei OLICHUBAHUS OLICHHBaHUS
OIIK 3 [ToporoBsrii Pabora Ha yueOHBIX 3uamo: Texymmii KOHTPOJIb 41-60 6amnoB
3aHATUAX 1. ocHOBHbBIE COBPEMEHHBIE YCBOEHMsI 3HAHUH Ha
CamocrosrenbHas pabora METOJIBI MOJIEKY IAPHOM ocHOBe olleHKH ycTHbIX | [IIkana
Gronorny; OTBETOB Ha BOIPOCHI, OLICHUBaHUA
2. OCHOBBI OMOTEXHOJIIOTMYECKUX TECTHPOBAHHUS, 3AIATEl | OIpoca
1 OHOME/IMIMHCKHX BBIIIOJTHEHHBIX [IIxana
IIPOU3BOACTB U
MOJIEKYIAPHOTO 1a00paTOpHBIX PabOT, B | OLIEHUBAHUS
MOZIETHPOBAHHS TOM YHCJIE B (%)opMe TECTUPOBAHUS
Viems: PaKTUYECKON Hlkana
1. wucnoiap30BaTh OCHOBHEIE IIONTOTOBKH, OLICHUBAHMA
COBPEMEHHBIE METO/IbI BBINOJIHEHUS BBIITOJIHEHUS
MOHQKyJ’ISIpHOfI OHOJIOTUH B KOHTPOJIbHOI'O 3alaHUsA Ha60paTOpH0ﬁ
npodecCHOoHAILHOM paboThl, B TOM
JEATENLHOCTH yucie B popme
[IPaKTUYECKON
HIOJITOTOBKH
[IIxama
OLICHUBAHUS
BBITTOJIHEHUS
KOHTPOJIBHOT'O
3aJJaHus
[TponBunyThiii | PaboTa Ha yueOHBIX 3uame: Texkymuii KOHTPOJIb 61-100 6amnoB

3aHATHUAX
CamocrosTenbHas padboTa

1. ocHOBHBIE COBpEMEHHBIE
METO/bI MOJIEKYJISIPHOM
OHOJIOTHH;

2. OCHOBBI OMOTEXHOJOTHYECKUX
1 OMOMEINIIMHCKUX
MPOU3BOACTB U
MOJIEKYJIIPHOTO

YCBOCHMS 3HAHUW Ha
OCHOBE OIICHKH YCTHBIX
OTBETOB Ha BOMPOCHI,
TECTUPOBAHUS, 3AIIUTHI
BBITIOJTHEHHBIX
nabopaTOpHBIX padoT, B
TOM uucie B popme

IIkama
OLICHUBAHUS
ompoca
IMxana
OIICHUBAHUS
JoKnaaa




OunennBaemble Vponens Jdran Onucanue Kpurepun Hlkana
KOMIIEeTEeHIIUH (popmupoBanus nokasareJiei OLICHUBAHMS OLICHUBAHMS
MO/ICJIUPOBAHUS MIPaKTUYECKON [Ikana
Ymemy: MIOJIFOTOBKH, OLICHUBaHMS
1. HCHoIB30BaTh OCHOBHBIE BBICTYIJICHHUS C BBIIIOJIHEHUS
COBPEMEHHBIE METO/IBI JOKJIAZI0OM H J1aGopaTopHoii
MOIIEKYIIAPHO# Gronoruy B npe3eHTanuei mo paboTel, B TOM
npoeccnoHanbHOj BLIOPAHHOI TeMe, uncie B Qopme
JeSTEIbHOCTH %
Bradems: HOJTrOTOBKM pedepara, | NpaKTUYECKOH
1. COBpPECMCHHBIMH METOJaMU BBITTOTHCHHA TIOIrOTOBKH
TEHHO HHKCHEPHIL, KOHTposbHOrO 3aganus | [lkana
MOJIEKYJIIPHOH OMoIorHn OHCHUBAHNA
2. HaBBIKAMU NPUMEHEHHS 1IPC3CHTAINH
OCHOBHBIX METOI0OB [Mxana
IeHETUYECKOTO U OLICHUBAHMUS
MOJIEKYJISIPHOTO aHAJIHN3a B pedepara
J1a00PATOPHBIX U IIkama
IMPOU3BOJCTBCHHBIX YCIIOBUAX OLIEHUBaHUS
TECTUPOBAHUS
[Ixana
OLICHUBAHMUSI
BBITMIOJTHEHUS
KOHTPOJIBHOT'O
3a/laHus
AIIK 2 [Toporossrii Pabora Ha y4eOHBIX 3Hamy: Texymuii KOHTPOJIb 41-60 6annoB
3aHATHSX 1. MoneKyIsIpHO-OHONOTHYECKHEe | YCBOEHHS 3HAHUI Ha
CamocrosrenbHas pabora ¥ OMOTEXHOIOTHYECKUE ocHOBe olleHKH ycTHbIX | [IIkana
METO/IBI OTIPECIICHUA OTBETOB Ha BOTIPOCHI, OLIEHMBAHUS
TIOTCHIMANIEHO OTIACHBIX TECTUPOBAHUS, 3AlIUTHI | OMPOCca
OHMOJIOrNYeCKUX OOBEKTOB; BEITONHEHHBIX kama
2. B3aMMOCBSI3M OOMEHOB
PATHUHbIX KITACCOB 1a00paTOpHBIX PadoT, B | OLIEHUBAHUS
TOM uucie B popme TECTUPOBAHUS
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OunennBaemble v Jdran Onucanue Kpurepun Hlkana
KOMIIeTEeHIIUH pOBEHb ¢hopmupoBanus nokasareJiei OlLlEHUBAHNS OlLICHUBAHUS
OpPTraHWYECKUX COCJIMHEHNH B | IPAKTUYECKOM [Ixana
OprannMsMe u ypoBHH IIOArOTOBKH, OLICHUBaHUA
perymsiii 0OMeHa BeIICCTB BBITIOJTHEHUS BBIIIOJIHEHUS
Ymemo: KOHTPOJILHOTO 3a/IaHusl | JIAOOPaTOPHOM
1. npuMeHsTh Hay4YHbIC SHaHHS B paBOTHI, B TOM
obnacTu MOJIEKyISIPHON uucite B hopme
OHMOJIOTHH JIS PELICHUSI .
. IPaKTUYECKON
npodecCHOHANBHBIX 3a/ay;
2. OCYIIECTBISTH MTOWCK H TIOATOTOBKH
aHau3 HaygYHOH HH(OpMaIUN Ilkana
0 aKTyaJbHBIM BOTIPOCAM OLCHUBAHHA
COBPEMEHHOU OMOXHMUH, BBIITOJTHCHUA
MOJICKYJISIPHO# OMONOTHHU U KOHTPOJILHOTO
OMOOPraHMYECKON XUMUU 3aJIaHUs
[MponBunyThiii | PaboTa Ha y4eOHBIX 3uamo: Texymmmii KOHTPOJIb 61-100 GamtoB

3aHATHAX
CamocrosTenbHas padboTa

1. MonekyspHO-0HONOTHYeCKUe U
OMOTEXHOJOTHUYECKHE METObI
OTpe/IeIeHHUs TOTCHIIHATLHO
OIIACHBLIX OHMOJIOMHYECKUX
00OBEKTOB;

2. B3aNMOCBSI3H OOMEHOB
Pa3IUYHBIX KJIACCOB
OpPraHUYeCKUX COCTUHEHHI B
OpraHu3Me W YpOBHH PEryJIIsiiiid
oOMeHa BEIIECTB

Ymems:

1. TpuMeHSTh HAYYHbIC 3HAHUS B
00J1aCTH MOJICKYIIIPHOM
OHOJIOTHY LTS PELICHUS
npo¢eCCHOHAIBHBIX 3a/aY;

2. OCYIIECTBISTH MTOUCK H
aHaIW3 HayYHOU WH(pOpMAaIH
10 aKTyaJIbHBIM BOIIPOCAM

YCBOCHHMSI 3HAHUH HA
OCHOBE OIICHKHU YCTHBIX
OTBETOB Ha BOMPOCHI,
TECTUPOBAHUS, 3AIIUTHI
BBITIOJTHEHHBIX
nabopaTOpHBIX padoT, B
TOM uucie B popme
MIPaKTUYECKON
MOJITOTOBKH,
BBICTYIUICHHSI C
JIOKJTaJIOM H
Mpe3eHTalKen mo
BBIOpaHHOI TeMe,
MOATOTOBKH pedepara,
BBITIOJTHEHUS
KOHTPOJIBHOTO 3aJJaHUs

[Ixana
OLIEHUBaHUS
orpoca

[lIxama
OLICHUBAHUS
JIOKJ1a/1a

[Ixana
OLIEHUBaHUS
BBITTOJTHEHHS
J1abopaTopHOit
paboTel, B TOM
yucie B (opme
MPAKTUYECKOMN
HOJTOTOBKHU
[IIxana
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OunennBaemble v Jdran Onucanue Kpurepun Hlkana
KOMIIeTEeHIIUHU posenb (popmupoBanus nokKasarejaen OlleHUBAHUS OlleHUBAHUS
COBPEMEHHOW OMOXHUMUH, OLICHUBaHMUS
MOJ'ICKy.TISIpHOfI OHOJIOTHH U MIpEe3CHTalUU
OHOOPraHUYECKON XUMHHU IIxana
Bnaoem: OLICHUBAHUS
1. nOpakTUYECKHMMH HaBbIKAMH pedepara
6I/IOXI/IMI/I‘ICCKUI/IX Ikana
HMCCIICAOBAHUM IS
HpOBECHMS OLICHUBAaHUS
OKCTIEPUMEHTAIIBHBIX HAYYHO- TeCTHpOBaHIA
HICCIIEI0BATENIBCKUX PAboT ¢ Ilkana
OHOJOrHYECKUMHU 00BEKTAMHM OLCHUBAHWA
C IPUMEHEHUEM BBIITOJTHCHU A
COBPEMEHHOTO KOHTPOJIBHOTO
OHOXHMHUYECKOTO 3aJaHusa
obopymoBaHUs

2. HaBBIKAMU MOHHUTOPHHTA
IIOTCHUHUAJIBHO OITACHBIX
OM000BEKTOB C ITOMOILBIO

MOJ'IGKyJ'ISIpHO-6I/IOJ'IOFI/I‘IGCKI/IX

1 OMOTEXHOJIOIrMUYECKUX
METOJI0B




Onucanue MIKAJ ONeHUBAHUS

IIxana oneHUBAHKUS BbINOJHEHHUS IOPOroBoro ypoBHsl 0OCBOCHUSA TUCHUIIJIMHBI

(BOBIICYCHHOCTH B Y4EOHBIH mporiecc Ha 3aHATUAX) (Makc. 16 6aioB)

Koa-
Buj pa6orsl HIkaJa oneHUBaHUA BO
0aJU10B
ITocemenne 90-100% 3aHgTuii 1O BCeM TeMaM
TUCIUIUIMHBI, aKTUBHasg paboTa B paMKax 3aHATHS,
y4yacThe B IIOJIWJIOrEe, JHUCKYCCUH, KayecTBeHHoe | 15-16
BBITIOJIHEHHE BCEX MPEAYCMOTPEHHBIX MPOrpaMMOin
3alaHUN.
[Tocemenne 70-90% 3aHsTUii 1O BCeM TeMaM
TUCIUIUIMHBI, aKTUBHasg paboTa B paMKax 3aHATHS,
[Tocemienue neknuii 1 | yuactue B 0OCYKJIEHUH BOIPOCOB TeMbl, KauecTBeHHoe | 11-14
pabora Ha BbINIOJIHEHHE 75-90% npenyCMOTPEHHBIX MPOrpaMMOM
1a060paTOPHBIX 3a/laHUM.
3aHATUIX, ITocemenne 50-70% 3amaTuifi 1O BCEM TeMaM
BBIIIOJIHEHME 3aJJaHUN | TUCIUILUIMHBI, HEPErysipHas padoTa B paMKax 3aHsITHS,
10 IIpOrpaMme BBITIOJIHEHHE (C  psAIoM  Hemou€roB) mpumepHo | 8-10
JUCIUATIITUHBI. MOJIOBUHBI ~ BCEX  MPEAYCMOTPEHHBIX  MPOrpaMMOM
3aJlaHUM.
ITocemenne wmenee 50% 3aHATHH IO BCEM TeMaMm
TUCIUIUIMHBI, CTYJIEHT TAacCUBEH IMpPH OOCYKICHUH
BOIPOCOB  TE€MbI, HE YYacTBYeT B JUCKYCCHUH,
BBITIOJIHCHHE 3a/IaHHI (dparmMeHTapHoe, HE 0-7
COOTBETCTBYIOIIEE TPEOOBAHUIO TMpENoAaBaTesi, MpU
BBITIOJIHCHHUH 3aJ[aHUs JOYIICHBI OIIHOKH.
Ikana ouennBaHus onpoca
(makc. 10 6annoB)
IToka3zarennb bana
OTBeT NOJHBINA U COAEPKATENbHBIN, COOTBETCTBYET TEME; CTYAEHT YMEET 2
apryMEHTHPOBAHO OTCTAWBATh CBOIO TOUKY 3pEHUS, IEMOHCTPUPYET 3HAHUE
TEPMUHOJIOTUU JUCIUIUINHBI
OTBeT B 11€JI0M COOTBETCTBYET TeME (HE OTPaKEHbl HEKOTOPHIE aCTIEKThI); 1
CTYJEHT YMEET OTCTanBaTh CBOIO TOUKY (XOTS apryMeHTAIis He BCera Ha
JIOJDKHOM YPOBHE); IEMOHCTPUPYET YAOBIETBOPUTEIHLHOE 3HAHNE
TEPMUHOJIOTUU JUCIUIUINHBI
OTBeT HEeMOIHBIN KaK M0 00bEeMY, TaK U MO COACPKAHUIO (XOTS U 0

COOTBETCTBYET TEME); apr'yMEHTAIIHs HE Ha COOTBETCTBYIOIIEM YPOBHE,
HEKOTOPBIE TPOOJIEMBI C YIOTPEOICHUEM TEPMHUHOIOTHH TACITUTLTHHBI

IIkana oueHnBaHUs BHITIOJIHEHHS J1a00paTopHOii padoThl (B TOM 4ncie B opme

NPAKTHYECKOI MOAT0OTOBKH) U 3aM0JTHEHUsI JIADOPATOPHOIO KypHAaJa

(makc. 12 6anmnoB)

Kpurepumn oueHnBanus Baun
PaboTa BbINOIHEHA MOJIHOCTHIO 0 IUIAHY U CJIEIaHbl IPABUIIbHBIE BHIBOJIBI, 2
PaGota BbInogHEeHa MpaBUIILHO HE MEHEE YeM Ha MOJIOBHUHY WJIM JIOTyIIIEHa 1




CYIIIECTBEHHAs OIMOKa

PaGora He BhIIOIHEHA

Ikajna oneHUBAHHUA JO0KJIAaa
(makc. 4 Gama)

IToka3zarTenn

Bann

J_IOKJ'IaI[ COOTBETCTBYCT 3asIBJICHHOM TEME, BBIIIOJIHCH C ITPUBJICYCHUEM
A0CTAaTOYHOI'O KOJIMYCCTBA HAYUHbBIX U MPAKTHYCCKUX UCTOUYHHUKOB I10 TEMC,
MaruCTpaHT B COCTOSHHNHU OTBCTUTH HA BOIIPOCHI IO TEMC NOKJIaaa.

I[OKJI&I[ B ICJIOM COOTBETCTBYCT 3asIBJICHHOM TEMEC, BBIIIOJIHCH C IIPUBJICUCHUCM
HECKOJIbKMX HAYYHBIX U IIPAKTUYCCKUX UCTOUYHHUKOB I10 TEMEC, CTYJACHT B
COCTOSAAHUH OTBCTHUTH HA 4aCTh BOIIPOCOB IO TCMC NOKJIaaa.

,Z[OKJI&I[ HC COBCECM COOTBETCTBYCT 3asIBIICHHOM TEMCEC, BBIIIOJIHCH C
HCIIOJIF30BaHUEM TOJILKO 1 mim 2 HCTOYHHUKOB, CTYACHT JOITYCKACT OIINOKU IIpu
H3JI0OKCHUHN MaTCpurajia, HC B COCTOSIHNU OTBCTUTH HA BOIIPOCHI IO TEMC JOKJIa/Jda.

Ikana oueHMBaHus NPe3eHTALUN
(makc. 4 6aia)

IToxa3zaTenn

bann

[Tpencrapisiemast HHGOpPMALMSI CHCTEMAaTU3UPOBAHA, IOCIIE0BaTEIbHA
W JIOTUYECKH CBsizaHa. [Ipobiema packpeita MOTHOCTHIO. IIIMPOKO MCTIOIB30BaHBI
BO3MOXKHOCTH TexHonoruu PowerPoint.

[IpencraBnsiemas nHGpOpMAIMA B 1I€JIOM CHCTEMAaTH3HPOBaHa, MOCIE0BaTEIbHA U
JIOTUYECKHU CBsi3aHa (BO3MOKHBI HeOOJbIIME OTKIOHEHHs). [Ipobiema packpbiTa.
Bo3MOokHBI HE3HAUMTENbHBIC OMIMOKHM Tipu opopmiieHru B PowerPoint (ae Gonee

JBYX).

[TpencraBisiemast wH(pOpMaNUs HE CHCTEMaTU3MpPOBaHA W/WIK HE COBCEM
nocienoBareiabHa. [IpobiaemMa packpbiTa HE IOJHOCTHIO. BBIBOIBI HE cienaHbl WK
He 000CcHOBaHBL. Bo3MoxxHOcTH TexHoJoruu PowerPoint ucmoss30BaHbl NI
YaCTHUYHO.

IIxana ouennBanus pedepara
(makc. 4 6ana)

Kpurepun onenuBanuns

Bbann

CO,I[Cp)KaHI/Ie COOTBCTCTBYIOT IIOCTABJICHHBIM MLCJIIM W 3aJda4daM, H3JIOKCHUC
Marcepuajia OTINYacTCA JIOTMYHOCTBIO U CMBICJIOBOM 3aBCPIICHHOCTBIO, CTYACHT
IMMOoKa3aJl BJIaICHUC MAaTCpHUAIOM, YMCHUC YCTKO, apr'yYMCHTUPOBAHO U KOPPCKTHO
OTBCYATH HA MMOCTABJICHHBIC BOIIPOCHI, OTCTANBATH CO6CTBGHHy1—O TOYKY 3pCHUA

CO,I[Cp)KaHI/Ie HEAOCTATOYHO IIOJIHO COOTBCTCTBYCT IIOCTABJICHHBIM ILCIN U
3agadyaM HCCICIOBAaHHA, pa60Ta BBITIOJTHEHA Ha HCEJOCTATOYHO HH/II)OKOI\/JI
HMCTOYHHUKOBOH 0asze u He YYUTHIBACT HOBEHIIINE TOCTHXKEHUS HAYKH, U3JI0KCHUC
Marcpurajia HOCUT NMPECUMYIICCTBCHHO OIMMCATEIbHBIN XapaKkTep, CTYACHT IMOKa3ajl
A0CTATOYHO YBCPCHHOC BJIAACHHUC MATCPpHAIOM, OAHAKO HEAOCTATOUYHOC YMCHHUC
YCTKO, apTYMCHTUPOBAHO U KOPPCKTHO OTBEYATh Ha IMOCTABJICHHLIC BOIIPOCHI U
OTCTanBaTb CO6CTBCHHyIO TOYKY 3pCHHUA

2-3

Copep:xaHue HE OTpa)kKaeT OCOOEHHOCTH MNpOoOJIeMAaTUKH H30paHHOW TEMBI;
coJiepKaHue pabOThl HE TOJHOCTBIO COOTBETCTBYET IOCTaBJIEHHBIM 3ajiayam,
UCTOYHUKOBasi 0as3a sBisieTcss (PparMEHTapHOW M HE MO3BOJIAET KayeCTBEHHO
peLIUTh BCe MOCTaBJICHHbIE B padoTe 3aaayu, paboTa He YYUTHIBAET HOBEHININE
JOCTHKEHHUSI UCTOpHOrpauu TEeMbl, CTYAEHT IMOKa3aJl HEYBEPEHHOE BJaJICeHUE
MaTepHajoM, HEyMEHHE OTCTauBaTh COOCTBEHHYIO IMO3UIIMI0 M OTBEYAaTh Ha
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BOTIPOCHI

PaboTta He MMeeT JOTUYHOM CTPYKTYpBI, COAEpKaHne pabOThl B OCHOBHOM HE
COOTBETCTBYET T€ME, HICTOYHHKOBAs 06a3a Mccle0BaHUs ABIISETCS HEAOCTATOYHON 0
JUIsL pelIeHHs IOCTABJIEHHBIX 3ajiad, CTYAEHT I10Ka3ajl HEYBEPEHHOE BiaJICHUE
MaTepuaioM, HeyMeHue GopMyInpoBaTh COOCTBEHHYIO MO3UIIHIO.

Illkana oneHUBaHUS KOHTPOJIBLHOT'O 3a1aHUS
(makc. 10 GanoB)

Koua-Bo
Kpurepun oneHuBaHus
0aJ10B

3a,I[aHI/I€ BBIITIOJIHCHO IIOJIHOCTBIO IIPaBUJIBHO, UIUIFOCTPUPYETCA IMIPUMEPAMU,
MaTe€pHrall U3JI0KEH Ha BBICOKOM Hay4YHOM YPOBHEC, M3JIOKCHHEC MaTcpHalia 8-10
OTJIMYACTCS JIOTHIHOCTHIO U CMBICIIOBOM 3aBCPUHICHHOCTBIO, CTYICHT ITOKa3aJl

BJIaACHUC MAaTCPUAJIOM U TepMI/IHOJIOFI/Ief/'I JUCIHUIIIUHBI.

3amaHue BBIIOJHEHO € HE3HAYUTEIbHBIMH OIIMOKAMHU W/HIX  HE
WLTIOCTPUPYETCSl MPUMEPAMK, MaTepHall M3JI0KEH Ha BBICOKOM HAyYHOM
YPOBHE, HO U3JIOXKCHHUE MaTeprajia HOCHT MIPEUMYIIECTBEHHO OIMHMCATEIIbHBIN 6-7
XapakTep, CTYACHT MoKa3all JOCTATOYHO YBEPEHHOE BJIAJICHUE MaTepHaIOM
Y TEPMUHOJIOTHEH JTUCIUTLIHHBIL.

3a/iaHue BBINOJIHEHO MIPABUJIBHO HE MEHEE, YEM Ha MOJIOBUHY WJIN COJIEPIKUT
CYLIECTBEHHbIE OIIMOKM, W3JI0KEHHBI MaTepual HE WUIIOCTPUpYyeTCs
IIpUMEpaMH, MaTeprajl U3JI0)KEH Ha BBICOKOM Hay4YHOM YpPOBHE, U3JI0OKECHHUE 3.5
MaTrepuaja HeMoCIeNIOBaTeIbHO U (parMEeHTapHO, CTYIACHT MoOKa3all
HEJOCTaTOYHO YBEPEHHOE BJIAJICHHME MAaTEpUalOM M TEPMHHOJIOIHEH

JUCILIUILINHEL.

3amaHue HE BBINOJHEHO WM TPU BBINOJIHEHUU JOIYIIEHO OOJbIIoe
KOJMYECTBO TPYOBIX OIMIMOOK, CTYJEHT HE BIAJACET MaTepHaIOM | 0-2

TepMHHOHOFHGﬁ JUCITUITIINHBI.

IIIkajia OleHUBAHUS TECTHPOBAHUSA
(makc. 10 6annoB)

HpOlIeHT NMpaBUJIbHBIX OTBE€TOB banabl

80-100% 9-10

60-80% 7-8

40-60% 5-6

20-40% 3-4

0-20% 0-2

3. Tunosblie KOHTPOJIbHBIC 3a/ITaHUA WM UHBIC MaTEPpUAJIbI, HCOﬁXOI[I/[MLIe I
OLICHKH 3HAHMIi, yMeHMi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH,
XapaKTepU3yIOUMX 3Tanbl GopMHUPOBAHHS KOMIIETEHLHIA B poLecce 0CBOEHUsI
o0pa3oBaTeIbHON NPOIrPaMMBbI
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OIIK-3 CnocobeH mNpUMEHATh 3HAHWE OCHOB SBOJIIOLMOHHOM TEOpUH, HCIOIb30BATh
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYpPHO-(YHKLIMOHAJIBHOM OpraHU3allud T'€HeTHYECKOH
IPOTPaMMBbI JKUBBIX OOBEKTOB M METOJbI MOJICKYJISIDHOM OMOJIOTMH, T€HETUKU W OHOJIOTUH
pasBUTHSL Ul UCCIEJOBaHMsS MEXAaHHW3MOB OHTOI€He3a U (uiioreHe3a B IMpodecCHOHAIbHON
NeSITETbHOCTH.
3namy:

1. OCHOBHBIC COBPEMCHHBIC METO/IbI MOJ'ICKy.]'IHpHOI‘/'I 6I/IOJ'IOFI/II/I;

2. OCHOBBI OHMOTEXHOJIOTHYECKUX n 6I/IOMC,I[I/II_II/IHCKI/IX IIPOU3BOJICTB n MOJICKYJISIPHOT'O
MOACIIUPOBAaHUA.
Ymemu:

1. wmcHonp30BaTh OCHOBHBIE COBPEMEHHBIE METOIBI MOJIEKYIISIPHOW OMOJIOTHH B TPO(ecCHOHATHEHON
JACATCIIBHOCTH.

AIIK-2 CrnocoOeH K y4acTHUIO B MEpPONPHUSTHIX MO MOHHUTOPHHTY TOTEHIIMAIBHO OIACHBIX
O0MO00OBEKTOB C TTOMOIIBIO MOJICKYISIPHO-OMOIOTHYECKUX ¥ OMOTEXHOJIOTUIECKIX METOJIOB.

3names:

1. MoONeKyNnspHO-OMONOTHYECKHE W OHOTEXHOJIIOTHYCCKUE METOJbl OIpPECIICHUS MOTCHIUAIBLHO
OITaCHBIX OMOJIOTHYECKHX OOBEKTOB;

2. B3aMMOCBS3M OOMEHOB Pa3JIMYHBIX KJIACCOB OPTaHMYECKMX COCAWHEHHWH B OpraHU3ME U YPOBHH
perymsiiud oOMeHa BEeIIeCTB.
Ymems:

1. npumMeHsATh HayuHbBlEe 3HaHWS B OONAacCTH MOJCKYISIPHOM OWOJOTMM Uil  pEIICHHS
poheCCUOHANBHBIX 3aj1aY;

2. OCYNIIECCTBIAThH IMOKWCK M aHAIN3 HAYYHON MH(OPMAIMH 1O aKTyalbHBIM BONPOCAM COBPEMEHHOMN

OMOXMMHH, MOJICKYJIIPHON OMOJIOTHU ¥ OMOOPTaHMYECKOW XUMHH.

3HaHud, HeoOxoaumblie s oueHuBanus copmupoBanHoctu OIIK-3 u [II1K-2 Ha noporosom
yYpOBHE

IIpumepHBbIe BONPOCHI 1JISl MMCbMEHHBIX H YCTHBIX ONPOCOB:

1. Ilepeuncnure OCHOBHBIE TEOPETUUYECKHME M MPAKTUYECKHE 3aJaud COBPEMEHHOMN
MOJICKYJIIPHOM OMOJIOTUH.

2. KakoBa poib OTEUECTBEHHBIX YUEHBIX B M3YUEHUH CTPYKTYpPHI HYKJICHHOBBIX KHUCIIOT H
MOJIEKYJISIPHOM OpraHu3aluu BUPYcoB U (paros?

3. Tlouemy pabotsl [x. Yorcona u ®. Kpuka pacueHMBarOTCS Kak pPEBOJIOLUOHHBIEC B
COBpEMEHHOU Ononorun?

4. Tlepeuncnutre OCHOBHbIE (PHU3MUECKUE METOJbl, MCIIOJIb3YeMble B MOJEKYJSPHOIL
6uonoruu. Kakue mapamerpsl CTpYKTypbl OHOIIOJIMMEPOB M OpraHesll KJIETKH U3y4aroTcs
ITaHHBIMA METOJAMU?

5. Kak ucnonb3yercst B MOJEKYJIIpHOW OMOJIOTUU KYJbTypa KIETOK, THOPUIHBIE KIETKU U
OECKJIETOUHbIE CUCTEM

6. Ilepeunciaure OCHOBHBIE METOJBI TEXHOJOTHH monydeHus pekoMOnmHanTHBIX JIHK. Kem
ObUTH pa3pabOTaHbl MIPUHIUIIBI MOJIEKYIISIPHOTO KJIOHUPOBaHUS?

7. Ha3zoBuTte OCHOBHBIE ()EPMEHTBHI, UCTIOIb3yEMbIE B TEHETUUECKON MHIKEHEPUH, U YKAXKHUTE
peaxkiuu, KOTOpbIE OHU KaTAIU3UPYIOT.

8. Kakue Tumbl pecTpuKTa3 BaM H3BECTHHl U KaK OHM HCIOJB3YIOTCS B T'€HETHYECKOM
WHKEHEPUU?

9. Uro mpencraBisioT coboi mmasmuael? Kakue CBOWMCTBA IIa3MHUJ HUCTOJIB3YIOTCS B
TeHETUYECKON MHKeHepUun?
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10.

11.

12.

13.

14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.

27.

28.
29.
30.

31.
32.
33.

A wbdhPe

Ha yeM ocHOBaH MeTOl THOpUAN3AIIMN HYKJIEHHOBBIX KUCIOT? UTO mpeacTaBisieT coboi
JIHK-30H1B1?

H300pa3ute B BHIE CXEMBI MPOIECC MOMYyYEHUS T€HOB C HCIIOJIb30BAHUEM OOpPaTHOM
TPAHCKPHUIITA3BI.

Uro npencrasisier co00il monmMepasHas [enHas peakius U KaKOBBI BO3MOXKHOCTU €€
MPAKTUYECKOTr0 UCTIOIb30BaHUS?

Kakune meronwl omnpenenenuss neppudyHoil cTpykTypbl JIHK Bam wu3zBectHb? B yem
COCTOMT MpHHIMI ATHX MeToaoB? Kak mosydaror OMOIMOTEKM T'€HOB M OMOIMOTEKH
k/JIHK?

KakoBbl B Hacrosiiiee BpeMsi yCIIeXH B O0JIACTH HM3YUEHHUS TEHOMOB IPOKAPHOT H
yKapuot?

N300pa3ute cxemMy MoiaydeHus TOpMOHA POCTa METOJAaMHU T€HETUUECKOM UHKEHEPHUH.

B ueM cocTosIT OCHOBHBIE OTJIMYUS CTPYKTYPBI TEHOMOB IIPO- U 3YKapUOT?

KakoBbl 0COOEHHOCTH I€HETHYECKOT0 KO1a MUTOXOHAPHUIt?

Kakue JIHK-conepsxamiue Bupycsl u ¢paru BaM U3BECTHBI?

Kakue BuAbI MOABMKHBIX M€HETUYECKUX DJIEMEHTOB BBl 3HAETE€ U KAKOBBI XapaKTEpHBIC
O0COOCHHOCTH MX CTPOCHUS?

HazoBuTe n3BecTHBIC BaM BUJIbI PETYJIATOPHBIX MOCIEI0BATEILHOCTEN DYKAaPHUOTUUECKHUX
TE€HOMOB.

Kakwue BubI reHeTHYeCKOl peKOMOMHANINY BBI 3HaeTe?

KaxoBbI cOBpeMeHHbIE TTPEICTABIICHUS O CTPYKTYpEe XpoMaTruHa?

[lepeuncnure wu3BecTHble BUABl moBpexaeHuit cTpyktypel JHK. Kakue dakropsr
crocoOHbI BeI3bIBaTH MyTanuu B JIHK?

[TpuBenuTe cxemy CTPOEHUSI ONEPOHOB OaKkTepwili U 0OBIACHUTE (HYHKIIUU MX OCHOBHBIX
3JIEMEHTOB

Uto npeacTaBisOT coO00H ayTOCIIANCHHT U allbTePHATUBHBIN CILTAaCUHT?

IIpencraBpTe B BHAe cxeMbl LUK pa3Buthss BUY. K kakoil rpynme BUPYCOB OH
otHocuTcs? KakoBsl nepcnektussl 60ps0b1 co CITN Tom?

KakoBbl 0COOEHHOCTH CTPYKTYypbl OHKOT€HHBIX BuUpPycoB? IlpuBeaute mpumepsl
OHKOT€HOB M OHKOOEJIKOB.

YTO BaM U3BECTHO O MEXAHU3MaX PAKOBOT'O MEPEPOKICHUS KIETOK?

Yro npezacraBnseT co0oif aronTo3 U KaKOBO €ro OUOJIOrHuecKoe 3HaueHue?

B cBA3uM ¢ 4yemM yKOpauMBarOTCS XPOMOCOMBI 3YKApUOT MPU KaXKIOW MOCIEIyrouIei
perkauun’?

Kakune MmexaHu3Mbl 00€CTIeUnBaIOT TOYHOCTh TPAHCIISIINN?

Kak ocymiecTBisieTcst TpaHcopT Oelika yepe3 MmeMOpany?

Kaxkue hepMeHTHI NpUHUMAIOT y4acTHe B HEUTPAIU3allui aKTUBHBIX (POpM KHCIIOpoa?

IIpuMepHbIe BADHAHTBI KOHTPOJIBHbBIX 3aJaHUH
Mertoab! MmonekysipHoit Ouonorun. ITLP, npunuun merona. Opranusanus 1a00paTopuu.
Metoael onpenenenns nepBuuHoi crpykrypst JJHK.
Omnpenenenne NEPBUYHON CTPYKTYpBI OEIKOB.
Hcnonp30BaHre MpUHIINIIA KOMIJIEMEHTAPHOCTH B THOPUAM3AIIMH HYKJIEHHOBBIX KHCIIOT.
JAHK-30H11bI ¥ UX TPUMEHEHHUE.
PHK-conepxamue Bupycol. CTpykTypa U nuki pazsutus BUY.

12



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

JTHK-conepkamntue Bupychl u ¢aru. OcoOEHHOCTH CTPYKTYpBI TeHOMOB ¢aroB ¢X 174 u
A. Bupycsl renarura.

OcCoOEHHOCTH CTPYKTYpbl TE€HOMOB M TeHOB OakTepuil. I[lepeHoc TeHETHYeCKOro
Matepuaia y 6akTepuil.

CTpykTypa I€HOMOB 3YKAapUOT. YHHKaJIbHbIE M IOBTOpstoLIMecs reHsl. CaremuTHas
JIHK. Ctpyktypa XpomMaTHHa U €€ CBsI3b C (YHKIHMOHAJIBHOW aKTUBHOCTBIO T'€HOMA.
JIHK-cBs13p1Baromye JOMEHbI B OellKaX, MX THIIBI.

Hexonupyromas JIHK. Pons B monekymnspHo#t sBomrorud. OCOOEHHOCTH CTPYKTYPhI
JIHK knetounbix opraneur (MATOXOHIPHI M XJIOPOILIACTOB).

@epmentsl u OenkoBble (akTopel, ydactBytomme B peruukanuu JIHK. Crpoenue,
¢bynkuuu u Mmexanusm aericteus JJHK-Tenomepas.

PerynsTopHbie 271eMEHTBHI F€HOMA AYKapUOT. DHXAHCEPBI U PETYJIALNS TPAHCKPUIILIHH.
[TonBuKHBIE TEHETHYECKUE 3JIEMEHTHI MPOKAPHOT. MOOHIBHBIE IUCHIEPTUPOBAHHBIC
T€HbI 3YKapHOT.

OcoOeHHOCTH CTPYKTYphl TeHOMa 4yenoBeka. lIporpamma «l'eHom yenoBeka». 3amayu
TeHOMUKH U IpoTeoMukH. HacnencrtBennsie 3a0051€BaHus U UX TUATHOCTHKA.
MonekynsipHble MeXaHM3Mbl TeHETHYecKol pekoMOuHanmu. CalT-cnenuduueckas
pEKOMOMHAIIHS.

[oBpexnenuss JTHK, ux xnaccuduxanus v OpUYMHBI MX BO3HUKHOBEHUS. AKTHBHbBIE
dbopMBI KHCIIOpOJA, WX BO3HMKHOBEHME | Bo3jaeicTBHE Ha cTpykrypy JHK.
depMeHTHBIE CUCTEMBI, YUacTByrolue B cBsi3biBaHUU ADK.

Mexanusmsl penapaiuu JIHK. Ilpsamas u skcumsumonHas penapauus. SOS-penapanusi.
depMEeHTHBIE CUCTEMBI, YYAaCTBYIOILME B perapauu.

WNHnykuus 1 MexaHu3Msl arnonTo3a. PakoBoe nepepokaeHue KIeToK.

OHKOTeHbI, OHKOOETIKM ¥ BO3MOYKHBIE MEXaHU3MBbI UX JICHCTBUSI.

depMeHTBI, HUCHOJIb3yeMble B TI'E€HETUYECKOM HHXKeHepuu. PeBeprasza, pecTpUKTa3bl,
JIHK-nonmumepasel. @parment Knenosa.

BexkTopsl MONIEKYISIpHOTO KJIOHHPOBAaHMS, HX pa3HooOpa3sMe M HCIIOJIb30BAHHUE B
TeHETUYECKON MHKeHepuH. 1masMuapl, UX CBOMCTBA M MCNOJIb30BAHME B I€HETUYECKOU
HUHXEHEPUH.

[Tonyyenne pekomOunanTHbIX JJHK 1 uxX k1oHMpOBaHuUE B KJIETKaX OakTepHil.

OT. OrkpbiTHe, npumeHeHue. CHHTE3 TEHOB C MCIIOJIb30BAaHHEM OOpaTHOI
TPAHCKPHUIITA3BI.

Xumudeckuil cuHTe3 reHoB u reHoMoB. PaboTsl X.-I'. Kopana u K Benrepa.

®epMeHThl HEOEIKOBOM NPUPOJBI: KAaTAIMTUYECKH aKTHBHbIE aHTUTeNla (a03UMBI),
pu603uMBI, THOpUI03UMBL. [lepcrekTHBBI X TPUMEHEHUS.

Mertonpl reHeTH4ecKOM HWHX’eHepuu. llomydeHue WHCyNnMHA, COMATOTPOIIHMHA,
SPUTPOIIOITHHA, CYITEPOKCHITUCMYTa3bl, MOHOKJIOHAIbHBIX aHTUTEIL.

IIpumepHbIe 3a1aHKusA 1a00paTOPHBIX padoT, B TOM YHCJIe B (popMe NPAKTHYECKOH

oSS

MOATOTOBKH
[ToryueHue 6ETKOBBIX HKCTPAKTOB U3 TKAaHEW KUBOTHBIX U PACTEHUN
Omnpenenenue KoHIeHTpauu 6enka mo merony Jloypu u bpaadopa
Jnamu3 6enkoB
Onekrpodoperuueckoe pasaenenue 6enkos B [TIAAT
1) TlpuroroBneHwme refei 1 dmekTpodopesa
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2) Tlpoenenue snextpodopesa B [TAAT

3) Amnanus snekrpodoperpamm
5. TlonumepasHas LenHas peakius

1) Beigenenue JJHK

2) Amrummdukanms BeiaeneHHbix GparmentoB JJHK

3) Busyanuzaius NpoayKToOB aMIUTA(GUKALUH M aHAIU3 3JIeKTpodoperpaMm
6. TI'enb-punbrpanms 6enkoB. OnpeneneHne MOJICKYIIPHBIX Macc OETKOB

IIpuMepHbIe BADUAHTHI TECTOBBIX 3aJaHU I
Tect 1

1. K meromam MOJIEKYISIPHOM KIMHHYECKOW TUArHOCTHKH OTHOCSATCS BCE, KPOME:
1) nonuMepasHasi LeHas peaKius
2) rudpuaM3anys HYKJICHHOBBIX KUCIOT
3) cexBenuposanue JJHK
4) pecTpUKLMOHHBIN aHAIH3
5) 0aKkTepHUOJOTHIYECKUN TTOCEB
2. Kakoii ecTecTBEHHBII IPOIIECC CYIIECTBOBAHUS KJICTKH JISKUT B ocHOBe [TLIP:
1) TpaHCKpHIIUsSI
2) TpaHCIALHS
3) perumkanus
4) craiicuHr
3. MorekynspHO-TEeHETUYECKUMH MapKepaMH JJisi BHYTPUBUIOBOTO THITUPOBAHUSI
MHKPOOPTaHU3MOB SIBJISIOTCS:
1) cneuuduryueckre CauThl U YHIOHYKIIea3
2) IIa3MHUIbI
3) cnenmpuueckue nocnenosarensuocti JJHK, TecTrpyemble ¢ MOMOIIBIO 30HI0B
4) noropsitoiuecs nocienosareabroct JJHK
5) kondopmarmonnsie n3menenus ogHonuteBoi JJHK (SSCP)
6) BCcE nepevnciieHHoe
4. OCHOBHBIMU HHCTPYMEHTAMH JIJIsl TCHETHUECKOTO KOHCTPYHPOBAHHUSI SIBJISIFOTCS:
1) nmporeassr
2) u3omMepasbl
3) pecTpuKTa3bI
4) tpaHchepasbl
5. IIpu kanuOpOBKe aBTOMATHUYECKUX J103aTOPOB Macca OJJHOT0 MIJUTHIMTPA JUCTHTHPOBAHHON
BOJIBI
Dir
2) 1000 + 5 mr
3) 3aBUCHT OT METO/a TUCTHILISIINN
4) 3aBHCHUT OT TEMIIEPaTyphI
6. Ilpubop s mpoBeAeHUs MOJIMMEPA3HOW LEMHOM PeakuH M IPYTrHuX TePMOUMKIMYECKUX
MPOLIECCOB HA3bIBACTCS:
1) ammiudukarop;
2) BOPTEKC;
3) TpaHCHIUTFOMHHATOP;
4) nentpudyra
7. Jlns TOYHOTO U3MEPEHHUS BETMYMHBI BOJOPOJHOTO MOKA3aTelNsl pacTBOPa UCTIONIB3YIOT:
1) cnekrpodoTomeTp;
2) pH-mertp;
3) nmukHOMETP;

4) pmyopumerp.

14



8. Ilpomecc y3naBanus T-PHK cBOeit aMHUHOKHCIOTHI HA3BIBAETCS
1) cruradicuHr
2) MPOLIECCHHT
3) peKOTHHUITHSI
4) TpaHCaAIUsL
9. Mexanusm npeodpazopanus npe-MmPHK
1) BBIpE3arOTCS BCE MHTPOHBI, 8 YIK30HbI CITUBAIOTCS
2) BBIPE3AIOTCS BCE IK30HBI, @ UHTPOHBI CIIMBAIOTCS
3) 3K30HBI MEHSIOTCS MECTAMH C HHTPOHAMH
4) MPHK craHOBHTCS JIJIMHHEE IPOMATPUYHON
10. ITpomotop — 31O
1) yuactok JIHK, peryaupyromiuii paboTy ornepoHa
2) yuactok JIHK, onosnaBaemsiii PHK-miosmmepasoit
3) yuacrok JJHK, npekpamaromuii npmxenrne PHK-monuMepassl
4) yuacrok JIHK, otaenstomiuii oneparop OT CTPYKTYpPHBIX FCHOB
11. [ToxOepuTe K Kak10i aMUHOKUCIIOTE COOTBETCTBYIOIIEE CBOMCTBO pajlKaia.

1) ®en A. TuapodusabHBIN ¢ aHHOHHOH TPpyMITOi
2) Uuc b. l'uapodunbHbINA ¢ KATHOHHOM TPyHIOif
3) Cep B. I'mapodobusrit

4) I'ny I'. TonsipHbIA HE3APAIKEHHBIN

5) Apr

Otsert: 1B, 2I', 3T, 4A, 5b
12. BeiGepuTe OAMH HETPaBUIIbHBINA OTBET.
['unpodobHbIe paguKazbl aMUIHOKHUCIIOT Yallle BCEro PacloiararTes:
1) BHyTpH T100yISPHBIX LIUTO30JIbHBIX OCIKOB
2) B MecTax KOHTaKTOB MPOTOMEPOB OJTMUTOMEPHBIX OETIKOB
3) Ha nmoBepXHOCTH LIUTO30JIbHBIX OCIKOB
4) Ha moBepXHOCTH HHTETPATLHBIX MEMOpPAHHBIX OCITKOB
5) B akTMBHOM IIEHTpE OEIKOB
13. BeibepuTe 01MH HEMPABUIIbHBIN OTBET.
[[Taneponsr:
1) SIBastroTcs ro0yAAPHBIMU OeTKaMU
2) CBs3bIBAIOTCS C YACTHUYHO JIEHATyPUPOBAHHBIMU O€JIKaMU
3) OGneryaroT pa3pyuieHue YaCTUYHO JCHATYPUPOBAHHBIX OEIKOB
4) HaxonsiTest BO BCeX OTienax KISTKU
5) VX cuHTe3 ycHIIMBaeTCsl MPHU CTPECCOBBIX BO3/IEHCTBHIX
14. Yto ob6miero Mexx1y HaTUBHOM U ACHATYPUPOBAHHOU PUOOHYKIICA30M:
1) IlepBuuHas cTpykTypa
2) Kondopmanus
3) CtpoeHune aKkTUBHOTO IIEHTpa
4) MexpaaukaibHble CBS3H
5) Oyukuus
15. BoibepuTe 0 1H HETIpaBUIIbHBIN OTBET.
benku nenatypupyroT B pe3ysbTare:
1) JleficTBUSI HPOTEOIUTHYECKUX (DEPMEHTOB
2) I1oBbllIEHUS TEMIIEPATYpPBI
3) U3menenus pH
4) JleficTBHS COJIEH TSAXKETBIX METAJIOB
5) BozneiicTBust MOYEBUHBI
16. BeinosHuTE «11€TTHOE» 3a/1aHue.
a) B popmupoBanuu TpeTuuHoi cTpykTypsl JIHK npunumarot yuacrtue:
1) TATA-dakrop
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2) I'ncToHBI
3) SSB-6emku

0) 9TH OEKK UMEIOT CYMMAapPHBIH 3aps;
1) ITo0KUTEIbHBII
2) OtpunareabHbIH
3) Heitrpanbublit

B) 3apsi/ 00yCIIOBIIEH IPUCYTCTBHEM B O€JKe OOJIBIIOT0 KOJIHMYECTBA:
1) I'my, Acn

2) Jluz, Apr
3) Jleit, den

T') 3TH O€JIKU BXOJST B COCTaB:
1) Pubocom

2) Hykneocom

3) PenuinkaTBHOTO KOMILIEKCA

1) 00pa3oBaHue 3TUX CTPYKTYP CIIOCOOCTBYET:
1) Perutukaruu
2) Komnakrusanuu JIHK
3) [loBbImiennto orpumareasHoro 3apsaa JJHK
4) Tpanckpunuuu
17. YcTaHOBUTE COOTBETCTBHE.

1. ®parment nenu JHK A.5-U-A

2. Conep>XuT MypuHOBBIA U TUPUMHITHOBBIH b. 5'-dG-dT

HYKJICOTH/IbI

3. ®parment nenu PHK B. O6a nqunykieoruna

4. CoiepKUT OCTATKH TOJBKO ITyPUHOBBIX I'. Hu o1iH M3 TUHYKJICOTH/IOB
HYKJIEOTHIOB

Otser: 1b, 2B, 3A, 4I'
18. BeiGepuTe OMH HEPaBUIIbHBINA OTBET.
Monexyna MPHK:
1) [TocTpoena u3 Hykieo3uaMoHohocharon
2) Umeet nmonu-A-nocne0BaTeIbHOCT Ha 3'-KOHIIE
3) ConepkUT paBHOE KOJTUYECTBO YPHUIMIOBBIX U aJIEHUIOBBIX HYKJICOTHUIOB
4) Ha 5'-xoHIIe UMEeT «KAID»
5) O6pa3yeT ciupanau30BaHHBIC YIACTKH
19. BeiGepuTe 0AMH NpaBUIbHBIN OTBET.
JHK-nurasza:
1) He BXOAuT B cOCTaB PEIIMKATHBHOTO KOMILJIEKCA
2) Cunresupyert ¢parments! emneit JJTHK
3) «CmuBaer» gparmeHTsl OKa3aku
4) Karamuzupyet rugponus 3',5'-pochoanspupHoii cBs3u
5) Axtusupyetcst TATA-pakropom
20. YcTaHOBHTE COOTBETCTBHE.

1) [Ipe-TPHK A. Obpasyercs B s1pe
2) TPHK b. Cunresupyercs npu yaactuu SSB-0enkoB
3) OGe B. Conepxut cnenuduueckyro nociae10BaTeabHOCTD -

CCA ua 3'-xoHI1e
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4) Hu ogna I'. He conepXUT aHTUKOIOHOBOU METIINA
Ortser: 1T, 2B, 3A, 4b
21. Beibepure OMH MPaBUIbHBII OTBET.
[Ipe-MPHK:
1) IIpencrasiisier co00M HOMHBIN TPAHCKPHUIIT NeHa
2) [TocnenoBaTeabHOCTh TPUILIETOB, KOAUPYIOIIUX EPBUUHYIO CTPYKTYPY Oelka
3) Ha 5'-kon1ie umeeT nmoyiv-A-mociie1oBaTeIbHOCTh
4) Ces3bpIBaeTcsi ¢ puO0OCOMOM B 001aCTH KOJIITauKa
5) BeIXoauT U3 sijipa B IUTOILIA3MY
22. Beibepute oMH HENPABWIBHBIA OTBET.
B xoxne o6pazoBanus 3penoit MPHK npoucxonur:
1) PazpeiB 3',5'-pochoansrupHoii CBA3M B MeCTax «BBIPE3aHUS» UHTPOHOB
2) BzaumopeiictBue npe-MPHK ¢ msaPHIT
3) O6pa3oBanue nmonuA-nocieaoBaTenbHoCcTH Ha 3'-koHIIe MPHK
4) Ilpucoequnenue k 5'-konny MPHK «kamay
5) CeasbiBanne MPHK ¢ cyObenuanmnamu pudbocom
23. Beibepure o1H HENPABUIIBHBII OTBET.
B mporiecce anbTepHaTUBHOTO CIUIAHCHHTA:
1) YuactBytor msaPHII
2) OcyecTBIsIeTcs MOCTPOCHUE «KAIay Ha S'-KOHIIe
3) lpoucxoaut ruaponus 3',5'-pochoaudGupHoii CBsI3M HA TPAHUIIC SK30H-UHTPOH
4) maPHII «cmmBaroT 3K30HBI
5) Obpasytorcs «3pensie»y MPHK ¢ pa3Hoil nepBUYHON CTPYKTYpOit
24. DHxaHcep NMpeACTaBIseT COOO:
1) Yuacrox JJHK, KOTOPBIA MOXET CBA3BIBATHCS C PErYIISITOPHBIM OEIIKOM U CTUMYIMPOBATH
TPAHCKPUIILIUIO
2) JHK-cBsi3pIBaromuii peryasiTopHbIi Oenok
3) He tpanckpubupyemslii 5'-konneBoii yuactok PHK
4) TpanckpunuuoHHbIN pakTop, cBsa3biBatouuiics ¢ PHK-nonumepasoit
5) I'en, xoaupyromuii CTpoeHue 0eska, peryJupyromero TPaHCKPUIILIUIO
25. B -mienut 0AHOTO M3 BapHAHTOB FeMOTIIO0OMHA OTCYTCTBYIOT aMUHOKHCIIOTHI € 92-i 110 94-10.
D70 SBISIETCA PE3yIbTaTOM:
1) AnbrepHatuBHoro crutaiicunra npe-MmPHK remorno6una
2) lenenuu 3 HYyKJICGOTHIOB B TeHE B-11eTId TeMorioonHa
3) deneunu o CABUTOM PAMKH CUUTHIBAHMS
4) O6pazoBanus MPHK remornoOuna, ykopodeHHON Ha 9 HYKICOTH]IOB
5) ObpazoBanusi TepMUHUPYIOLIETO KooHA B monoxeHnu 93 MPHK remornoduna

OIIK-3 CrocobeH TpPUMEHATh 3HAHWE OCHOB JBOJIOIMOHHOW TEOpWUH, WCIOIb30BATh
COBpPEMEHHBIE MPEJCTABICHUS O CTPYKTYpPHO-(YHKLIMOHAJIBHOM OpraHu3alliid Te€HEeTHYECKOU
IPOrpaMMbl KHUBBIX OOBEKTOB M METOJbl MOJIEKYJISIPHON OHOJOTMHM, T€HETHUKH U OHOJOTUHU
pasBUTHSL Ul UCCIIEJOBaHUS MEXAaHHW3MOB OHTOr€He3a U (uiioreHe3a B IMpodecCHOHATbHON
JeSITeIbHOCTH.
Braoemy:

1. COBPCMCHHBIMH METOJJaMHU TeHHOH HUHKCHCPHUHU, MOJ'IGKy.]'IﬂpHOﬁ 6I/IOJ'IOFI/II/I;

2. HaBbIKaMW TPUMCHCHHA OCHOBHBIX MCETOAOB TICHCTUYCCKOIO M MOJICKYJSAPHOI'O aHaJIM3a B
J1a00PATOPHBIX U IMPOU3BOACTBEHHBIX YCIOBHUSX.

JIIK-2 CrnocobGeH K y4acTHIO B MEpPONPHUATHIX MO MOHMTOPUHIY IMOTEHLHAIBHO OMACHBIX
01000BEKTOB C MMOMOIIIBIO MOJIEKYISIPHO-OMOJIOTMUECKUX U OMOTEXHOIOTHYECKUX METOJIOB.

Braoems:
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1. npaxkTHyeckuMU HaBBIKAMHU OMOXUMHYECKUX HCCIIeOBaHUN ULt IIPOBEIEHUS
3KCIEPUMEHTANIbHBIX HAyYHO-UCCIIEA0BATEIbCKUX PA0OT ¢ OHOIOTHYECKUMHI OOBEKTaAMU C IPUMEHEHHEM
COBPEMEHHOI'0 OMOXUMHYECKOTO 000py10BaHUS;

2. HaBbIKAMM MOHHMTOPHHIA MOTCHUIHAIBHO OMACHBIX OMOOOBEKTOB C IMOMOIIBIO MOJEKYISPHO-

OMOJIOTHYECKUX M OMOTEXHOJIOTHYECKUX METOIOB.

3Hanus1, HeoOxoaumbIe it onleHuBaHus chopmupoBanHoctu OIIK-3 u JIITK-2 Ha nmpoaBuHyTOM
YpOBHE

IIpuMepHBIE TEMBbI 10K12/10B
OOBEKT MOJEKYIAPHON OUOJIOTHH.
IlenTpanpHas 1orma MOJIEKYJIIpHOI OHMOJIOTHH.
Be10op merona ananusa.
Onenka NpMMEHUMOCTH METO/1a aHAJIN3A.
Knerounsie nuHuM.
IIpuMeHeHne KIIETOYHBIX KYJIBTYD.
MexaHu3Mbl 3a1IpOrpaMMHUPOBAHHON THOEIH KIIETOK.
MonexyIsipHbIE MEXaHU3MBI Pa3BUTHSI OITyXOJIEH.

©ooN R wdPE

[IpoTrBOOITYXOJIEBbIE AHTUOMOTUKH.

[EEN
o

. besku-cynpeccopsl olyxoei: KIMHUYECKOEe 3HAUCHHE.

[EEN
[EEN

. Heperynupyemblii KI€TOYHBINH POCT: KIMHUYECKOE 3HAUCHHUE.

. Opranusanus reHoMOB: CEMENCTBAa TOMOJIOTUYHBIX T€HOB M X XapaKTEPHUCTHKA.
. CtpykTypa resa.

. 'eHBI «10MaIIHero X03sHUCTBa» U T€HBI «POCKOIII.

. Orouctuyeckas JIHK.

. Hexpomocomuas JTHK.

N e T e =
~No 0~ WN

. @epMEHTHI, OCYIIECTBISIONINE PEITUKALNIO Y SYKAPUOT.
. CemeiictBa JIHK-monmmmepas.

S
© o

. ITpokapnornueckne JJHK-nonumepassr.
. IHK-nonumepasbl 3ykapHor.

. PHK-nonnmepasel sykapuor.

. Opranu3zanus reHos.

NN DN DN
w N - O

. Perymsanus skcrpeccuu reHos.

N
S

. PGFYJ'ISIHI/ISI KJICTOYHOI'O MKJIa Y MJIICKOIIUTAIOIINX.

N
(S]]

. CrapeHue KJIETKH.

. IToBepXHOCTHBIE peLENTOPhI KIETOYHBIX MEMOpaH.
. MexaHu3M TpaHcMeMOpaHHOM Nepeaayu CUurHaia.
. OCHOBHBIE MEXAHU3MBI JICJICHUS KJIETKH.

. MHOTOS1/IepHBIE KIIETKH: MEXaHU3M BO3HUKHOBEHHS M OMOJIOTMYECKOE 3HAUCHHE.
. PaznooOpa3ue PHK xuBbIX Opranu3mos.

N N DN
oo N o

W N
o ©

w
-

. bakrepnansnas PHK-nonumepasa.

. KapTupoBanue reHos.

. 'eHOMHBIE OMOINOTEKH U KapTUPOBAHKUE T€HOMOB.
. 'eHOM yenoBeka.

W w w w
o b~ DN

. HacirencrBennble 3a001€BaHus U MX JUATHOCTHKA.

w
(3]

. CekBeHUpOBaHUE.
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37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.

o0 hswWwhE

o ~

10.

11.
12.
13.
14.

15.
16.
17.
18.

19.
20.
21.
22.

dnyopecrienTHas rubpuansanus in situ (FISH).
JAHK-duHrepnpuHTHHT.

JHK-dyTnpunTHHT.

BekTopbl MOJICKYJISIPHOTO KIIOHUPOBAHUS.
MoOHuIbHBIC TEHETUYECKUE IIEMEHTBI IIPOKAPHOT.
MoOubHBIE TEHETUYECKHE IIEMEHTHI 3yKapHOT.

Xapakrepuctuka pudozumos (L-19 PHK, PHKa3a P u ap.) u katanusupyembie UMU
PEaKIHH.
benku cemeiicTBa HUTOXPOMBI U X POJIb B OpraHU3Me.

benkoBas nHXeHEpHSL.

TpaHCreHHBIE )KHUBOTHBIE.

TpaHCreHHbIE pacTeHUS.

OTHYECKUE ACTIEKThl TEHETUUECKON NHKEHEPUH.

TexHuka 0€30MacHOCTH MPH MPOBEJCHUN T€HHO-WH)XEHEPHBIX MAHUIYJISIIIHA.
buonndopmatuka.

IIpuMmepHbIe TEMbI NPe3eHTANUH
HcTopus 1 METOIbI MOJIEKYIIPHON OMOJIOTHH.
Oranbl pa3BUTUS OUOTEXHOJIOTHH.
buorexHonorus cerogus.
OKCIEpUMEHT B T€HETUYECKON MH)KEHEPHH.
JlocTrKeHMs ¥ EPCIEKTUBBI TEHETUYECKON U KJIETOYHOW MHKECHEPUU.
Oxcnepument O. OBepu, K. Makneona u M. MakKapru. Jlokazarensctso poiu JJHK B
nepeade HacleICTBEHHOW HH(popMaLuu.
Pabotsr A.H. beno3epckoro — 0CHOBOIIOJIOKHHUKA MOJIEKYJIsipHON Onosoruu B Poccun.
Pa6oter A.C. CniuprHa B 001aCTH CTPYKTYPBI pUOOCOM.
Mapraper Oykiu [leiixodpd. [IpumeneHre MaTeMaTHKU M BBIYMCIUTEIBHBIX METOJIOB B
6uoxumun. Bkiiag B pa3BuTre 6MOMH(POPMATUKY.
Pabotsl A. Makcama u Y. I'mnbGepra. XuMU4eCKUH METOJT OTIpe IesIeHUs IEPBUYHON
ctpykrypsl JJHK.
Pa6otsl @. Cenmxepa. «Ilmoc-MuHYyC» METOI.
Pabotsr @. Cenmxepa. Meroa oOpbiBa LIETIH.
J. Kenn. PaGoTs!l o pyHKIIMOHATBHOM FeHOMUKE, META00JIOMUKE U TEHOMY JPOXKEH.
Pa6ots! 3. llapnianTtee u [{.Jlyana B 061acTi U3ydyeHUsI MOJIEKYJISIPHBIX MEXaHU3MOB
OaxkTepuaabHOW UMMYHHOM cUCTeMbI. PelakTupoBaHue reHoMa ¢ IOMOIIbIO
CRISPR/Cas9.
®epMeHThI cCBOOOTHOTO OKUCIIEHHS U UX POJIb B IETOKCUKAIIUU KCEHOOMOTHUKOB.
Pennmukanus renoma JJHK-coxepxkamux supycos (JJHK— IHK).
Tpanckpunuus renoma JJHK-conepxxamux Bupycos (JJHK—PHK).
Pernmukarus/TpaHCKpUTIIIAS BUPYCHBIX TeHOMOB, BKrovatomas cuares3 JJHK na PHK-
MaTpHle.
Permukanus/Tpanckpunius reaomoB PHK-conepsxamux supycos (PHK—PHK).
MexaHn3M TpaHCIO3UIIUK PETPOBUPYCONOI00HBIX PETPOTPAHCIIO30HOB.
Xapakrepuctuka u cnocod nepemenienust LINE- u SINE-snemenTos.
Otxkpeitue ctpykrypsl JJHK.
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

© o Nk wdE

[EN
o

-
-

12.

Oco6ennoctu crpoenus JJHK MuToxoHapuii u XJI0pOIiacToB.
OTkpbITHE PUOOCOM.

Pubocomsr mipo- u aykapuor. [lonupru6ocombi.

Jlokanu3auust ¥ yrnakoBKa HyKJIEMHOBBIX KUCIIOT.

Crpoenue u pyHKUHOHUpOBaHHE Ty- 3JIEMEHTOB JIPOXOKEH.
Crtpoenue u ¢pyHkionupoBanue Ac- u Ds-371eMEeHTOB KyKypy3bl.
[Tonmumopdu3mM 0JHOTO HYKIIEOTHIA.

XHUMHUYECKUN CUHTE3 TE€HOB.

CuHTe3 reHOB € UCIOJIB30BaHUEM 00PATHOMN TPAHCKPHUITA3HI.
JHK-ananus.

benkossie u JJHK-uyursl.

DKCIpeccusi TeHOB.

BrikitoueHue reHos.

JIHK-BaKkIHEL.

[TonyyeHue ropMoHa pocTa METOJIaMU F€HHON MHXKEHEPUH.
[lonyyeHnue MHCYIMHA METOAAMU T€HHOW MHKEHEPHH.
[Tonryuenue nHTEp(HEPOHOB METOAAMH F€HETHUECKON MHIKEHEPHH.
[Tomy4yenue peKOMOMHAHTHBIX BAKIIMH.

PectpukTasbl 1 MX UCMIOIB30BAHUE B TEHETUYECKON UHKEHEPHH.
Y coBeplIeHCTBOBAHNE IITAMMOB MUKPOOPTaHU3MOB.

[TepeHoc 5MOPHOHOB M KIIOHUPOBAHUE KUBOTHBIX.
TpaHCcreHHbIE )KUBOTHBIE: METO/IbI MTOTYYEHUS.

['enetnyeckue GpepMbl U KCEHOTPAHCIUIAHTALIUA.

TpaHCreHHbIE PACTEHHS: METO/Ibl IOJIYYCHHUS.

TkaneBasi UHKEHEPHUS.

['ennas tepanus.

IIporeomuxka.

MertabonoMuka u MeTabonuyeckas HHKEHEepHsl.

IIpumepHbIe TeMbl pedepaToB
JlocTrxKeHHs U epCeKTUBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.
buotexHosorust u okpy:xaromas cpeaa.
BHOTEXHOJIOTHS B CEIBCKOM XO3SMCTBE.
buorexHoorus B MEAUIMHE.
TengeHuuu pa3BUTHs T€HHON UHKEHEPHH.

Opranuzanus ucciae10BaHui o MoJeKyIsipHON 6uonoruu B Poccun u 3a pyoexxom.
Hannsbie, onyonukoBanHble B 2005 — 2011 rr. mo nmporpamme «I'eHOM yesoBeKay.

[TpoexT «IIpoTeom yenoBekay.

['eHOMUKa U IPOTEOMUKA KaK HAYKH, BOSHUKIINE HA OCHOBE MOJIEKYJISIPHON OMOJIOTHH.
. 'enom BHupycoB. MosekysgpHble aCIEKThl BUPYCHBIX 3a00JI€BaHMsI YEJIOBEKA: FeMaTUThI

B, C, rpunm, CITN/]

. OcobeHHOCTH reHOMa GaKTCpI/IO(I)aTOB, TTO3BOJIAOIIKUE MCITIOJIb30BaTh UX B KAYCCTBEC

BCKTOPOB MOJICKYJIAPHOTO KIIOHUPOBAHUA.

Mexanu3M uHTErpanuu ¢ara aaM61a B 6akTepHaIbHyl0 XpoMocoMy (cauT-

cnenuduyeckas peKOMOMHAIIHS).
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13. OcoOGeHHOCTH CTPOEHUS TIIa3MH/I, UX PUMEHEHHE B KAYECTBE BEKTOPOB MOJICKYJISIPHOTO
KJIOHUPOBAHMS.

14. TloaBr>XHBIE TEHETHUYECKHUE HIEMEHTHI 3YKapUOT U MOJICKYJIIPHAst YBOJIOIHS.

15. IloBTOpstOLIKECS [TOCIEI0BATETLHOCTH T€HOMA SYKAPHUOT.

16. Penmapauus IHK u ee BussI.

17. Tpanckpunuus y 3ykapuort u ee peryssanusa. O0imas peryisiuus TpaHCKPUIILUHY Ha
YPOBHE XpOMaTHHA.

18. MPHK u renernueckunii Ko.

19. Konnenmus «Mup PHK».

20. ManyKnust 1 MeXaHU3MBbI aronTo3a.

21. Onpenenenue HYKICOTHAHBIX nocienoBarenpuocteit JJHK.

22. Cunres JIHK u renernyeckas TpanchopMaiius KICTOK OaKTepHid.

23. 'eHOM KJIETOYHBIX OpPTraHeIuT DYKapHuoT.

24. ObOpatHast TPAaHCKPUIILMS U €€ IPUMEHEHHE B TeHETHUECKOW NH)XEHEPUH.

25. Tenmomepnsie moBTopsl B JIHK. JIHK-Temomepasa.

26. MonekyspHbIe aclieKThl KaHLEPOTreHe3a.

27. Hexogupytomue PHK.

28. Mexanm3Mm ciutaiicuara npe-MPHK B siipe: onpenenenue rpaHuil ”HTPOHOB, POJTh
aJICHUIIOBOTO (A) HYKJIICOTH/Ia, HAXOSIIErOCs B paifoHEe TOUKH BETBJICHUS, PEAKIINN
TPaHCATEPUPHUKAIIHH.

29. XapaKTepuCTHKa CIIaliCOCOMBI: €€ CTPYKTYPHBIE KOMITIOHEHTBI, MEXaHU3M
(YHKLIMOHUPOBAHUS.

30. Ayrocmnaiicunr Ha npumepe pPHK teTpaxumensl: nHUIMALUS IpoLiecca,
10CJIe10BaTeNNbHbIE CTaIUU Mpoliecca, PepMEeHTAaTUBHbIE AaKTUBHOCTH UHTPOHA.

31. PacimudpoBka 1 0COOCHHOCTH T€HETHYECKOTO KO/a.

32. PHK-unTepdepenms.

33. Mopdomnorust pubOCOMBI.

34. CoBpeMeHHBIC TIPEJICTABICHHSI O CTPYKTYpe puOOCOM.

35. ®yHKIMOHATBHBIE aKTUBHOCTHU M (DYHKIIHOHAIbHBIE YIaCTKH PHOOCOMBI.

36. MonexymspHOe CTpoeHHE U (PYHKIIMOHAIEHBIE KOMITOHEHTHI KJIETOYHBIX MEMOpaH.

37. KnetouHble KOHTAKTbhI, MeXXKJIETOUHAS aAre3usi 1 BHEKJIETOUHbII MaTpUKC.

38. CtpykTypa U (yHKIIMH BHYTPUKIETOYHBIX OpraHel.

39. OpraHesuibl ¥ B€3UKYISAPHBII TPaHCHIOPT.

40. KneTouHbIi LUK U AeTIeHUE KIETKH.

41. beckieTo4HbIe CUCTEMbI TPAHCIIALINH.

42. Perynsauust TpaHCISIIIUH Y TTPOKAPHOT.

43. Perynsanus TpaHCISIUHN Y SYKapHOT.

44. KoTpaHCIALMOHHOE CBOPAYMBAHUE U TPAHCMEMOPAHHBII TPAHCTIOPT OEJIKOB.

45. TIpyuunHbBI ¥ OCIIEICTBUS IPUOHU3ANH OEITKOB.

46. Posib (hepMEHTOB B I€TOKCUKAIIUU KCEHOOMOTHKOB.

47. TILIP-mMeTo1 M €ro MpakTU4ecKoe MPUMEHEHHE.

48. Metoagn! Beiaenenus JJHK. @epmentsl, Monudumpyronme JJHK.

49, DKcrIepuMEeHTATbHBIE METO/IBI CHCTEMHOW OMOJIOTHH.

50. MeTobl oTydeHHs TPAHCTEHHBIX OPTaHU3MOB.
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12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.

31.

32.
33.
34.

35.
36.
37.
38.
39.

IIpumepHBbIi epeYyeHb BOMPOCOB K IK3aMeHY

[TpuHIIUTT KOMIUIEMEHTApPHOCTH U €T0 HWCIIOJIb30BAaHWE B THOPUIM3AMHM HYKICHHOBBIX
KHUCJIIOT.

[Tomy4yeHue eKapCTBEHHBIX MPENapaToB MPU MOMOIIHA OMOTEXHOIOTHH.

[TomrydeHue TpaHCTEHHBIX PACTCHUI: OOIIUE MPUHITUIIBI, JOCTHKCHHUS U TICPCIIEKTUBEI).
Buapl mytanuii JIHK u npuyuHbl uX BO3BHUKHOBEHUS.

BekTopel MOIIGKYJISIPHOTO KJIOHHPOBAaHHS, WX pa3HOOOpa3we W UCIOJIb30BaHUE B
TEHETUYCCKON MHKEHEPHH.

CTpyKTypa U IUKI pa3BUTHS BUPyca UMMYHOIS(DUIINTA YETOBEKA.

Caiit-cienmdudeckas peKoMOUHaIIHS.

AT1onTo3 U Teopus KaHLEPOreHe3a.

XuMHU4ecKui cuHTe3 reHoB U TeHoMOB. PaboTs! X.-I'. Kopana u K Benrepa.

. MoOunbHbBIE TUCTIEPTUPOBAHHBIE TEHBI 3YKAPHUOT.
. [lomyuyenue menTHAHBIX TOPMOHOB (COMATOCTaTHH, TOPMOH pPOCTa) U HUHTEPPEPOHOB

METOJAMH I'€HETUYECKON NHKEHEPUHU.
OHKOreHbl, OHKOOETIKU U BO3MOKHBIE MEXaHU3MbI UX JIEHCTBUSL.
CoBpeMeHHbIE TEOPUH BUPYCHOTI'O KaHLIEPOI'€HE3a.
[TonumepasHas nenHas peakuusi, IPUHLIUI METOAA.
Cxema nonyuyenus pekom6unanTHbix JJHK u ux kmoHupoBanus B KiieTkax OakTepuil.
OTtkpeiTHE SBJICHHMS OOpaTHOW TpPAaHCKPUIIIMM M €ro 3HA4YeHHe /s Iporpecca
MOJICKYJIIPHOM OMOJIOTHUH.
CuHTe3 reHOB C UCIOJIB30BaHUEM 00PATHOM TPAHCKPHUIITA3HI.
Mexannsmsl penapanuu JHK. Ipsmas u sxcunsnonnas penapanus.
MounekysspHble MEXaHU3MBbI aronTo3a. B3anMocBs3pb aronTo3a ¢ KaHLEPOT€HE30M.
IToaBuKHBIE TEHETUYECKUE FIIEMEHTBI IPOKAPHUOT.
MonekynsapHble MEXaHU3Mbl TEHETUYECKON PEKOMOUHALINY.
Pectpukraszbl 1 UX UCIIOJIB30BAHUE B TEHETUUECKON MHXKEHEPUH.
[1ma3mMuibl, ©X CBOMCTBA U UCITOJIb30BAHUE B TCHETUYECKOW NHKEHEPUU.
®epMeHTHI U OeNKOBBIE (PaKTOphI, yuacTByommue B perukanuu JJTHK.
Crpoenwue, pynkuuu u MexanusMm aericteus JJHK-Tenmomepas.
Mexanusm crnaiicuara. OTKpbeITHE pUOO3UMOB. AYTOCILIANCHHT.
Paznoo0Opasue BunoB u crpykryp PHK.
PHK kak BeposATHBII MEPBUYHBIN B 3BOMIONUU (HOPM KU3HU OHOMONUMEp (KOHIISTIIIHS
«vup PHK»).
TpaHckpunToHBI M HX cTpoeHHe. OnepoHbl OaKTepuil, MEXaHU3MBI UX PENpPEeCcCUU U
JIEPETPECCHH.
OCOOEHHOCTH  TPAHCKPHUILIMK y dykapuoT. Pa3zHooOpaszue OeIKOB-peryisTopoB
TPAHCKPUIILIUK Yy DYKApUOT M MX 3HAUY€HUEe JUId (YHKIHOHUPOBAHHSA IMPOMOTOPOB,
TEPMHHATOPOB, JHXAHCEPOB, AJANTOPHBIX JJIEMEHTOB M JPYIMX KOHTPOJIUPYIOLIUX
AJIIEMEHTOB 3YKAPUOTUYECKUX T€HOMOB.
beckierounble CuUCTEMBl TPAHCIALUMUM U IEPCIEKTUBBl HMX HCIOJB30BAHUS  JUIS
BHEKJIETOYHOTO CHHTe3a OenkoB. Pemyinkasel W HMX TNpPUMEHEHHE B CHUCTEMax
UCKYCCTBEHHOI'O CHHTe3a OelKa.
JAHK-30H1BI 1 UX IpUMEHEHHE.
AxTHBHBIE ()OPMBI KUCIOPO/a, UX BOSHUKHOBEHHE U BO3/eiicTBUE HA cTpyKTypy JJHK.
JHK-conepsxamue Bupycol u ¢paru. OcoOEHHOCTH CTPYKTYpbl TeHOMOB (paroB ¢X 174 u
A. Bupycsl renarura.
Hacnencrennsie 3a0051eBaHUs U UX TUATHOCTHKA.
CaremmntHas JHK.
W3yueHre MOJICKYISIPHOM opraHu3anuu MmeMOopaH (pabotel 0. OBUMHHUKOBA).
CTpyKTypa reHOMOB 3YKapuoT. Y HUKaJIbHbIE U MIOBTOPSIOIINECS T€HBI.
CtpyKkTypa XpoMaTHHA U €€ CBSI3b ¢ () YHKIIMOHATBLHOW aKTUBHOCTBHIO TEHOMA.
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40. PerynatopHblie 3IEMEHTHI TEHOMA 3YKapHOT.

41. depMeHTHI, UCTIONb3YyEMbIE B TEHETHUYECKON HHKEHEPHUH.
42. JIHK-cBsi3pIBaroIMe JOMEHBI B O€IKaX, UX THITHI.

43. DHXaHCcephl U PEryIsaIus TPAHCKPUIILIH.

44. Metoapl onpeneneHus nepsudHoit crpyktypsl JJHK.

45. Hekonupyromtas JIHK. Posib B MOJIEKyISIpHOM SBOJTIOIINH.
46. OcOOEHHOCTH CTPYKTYPBI TEHOMOB U T€HOB OaKTepuUil.
47. OcoOEHHOCTH CTPYKTYpPhI TCHOMA YeJIOBEKa.

48. 3anaun TEeHOMHUKH U TIPOTEOMHUKH.

49. KatanmuTuuecku aKTUBHBIE aHTUTeNA (a03uMbl). [lepCrieKTUBBI MX TPUMEHEHHUS.
50. Oco6ennoctu cTpykrypsl JJHK K1eTouHBIX Oprases.

4. MeToanueckne MaTepHuaJibl, oNpe/iesoMe NPoLeAYPbI OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaAKTEPHU3YOIIHMX 3TANbI
(popMupoBanus KoMneTeHUM

[TporpamMa OCBOEHUS AMCHUILIMHBI MPEIyCMATPUBACT OMPOCHI, TOATOTOBKY JOKJIAI0B H
npe3eHTaluii, pedepaToB, BINMOIHEHHE Ta00paTOpHBIX padoT. TpeboBanus Kk odopmileHUIO U
BBINTOJIHEHUIO BCEX MPEIYCMOTPEHHBIX B paboueil mporpaMMe AUCIUILUIMHBL (OPM OTUYETHOCTH H
KPUTEPUEB OIICHUBAHUS OTPAXKEHBI B METOJIMYECKUX PEKOMEHIALIUSX.

Oco0eHHOCTh JTA0OPATOPHBIX Pa0OT MO JUCIHILINHE 3aKII0YaeTCs B pab0Te ¢ peakTHBaMHU
U 000pYyJOBaHHUEM, TUCKYCCHOHHOMY OOCYXICHHIO aKTyaJbHBIX BOmMpocoB. Ha maGopaTopHbix
3aHATUSAX TPENoJaBaTelb OPUEHTHPYET CTYAEHTOB Ha CaMOCTOATEIBHOCTH NMPU TOATOTOBKE H
BBIMIOJTHEHUH UMHU  JabopatopHbix pabor. CrymeHTam 3a0JaroBpeMEHHO COOOIIAOTCS
CoNlep)KaHWEe W 3aJadu mpejacrosmeld paborel. [Ipu moaroroBke k nabopatopHOi padote
CTYIEHTHI (POPMYIHPYIOT LIedb PA0OTHI, KOHCIEKTUPYIOT X0/ paboThl B JIa0OPATOPHBIN KypHAIL.
[Tony4yeHHbIE B XOJ€ BBHIMOJHEHUS Ja00OpaTOPHON pabOTHI pe3yNbTaThl CTYJCHT 3alMCHIBACT B
nabopaTopHbIil KypHal. [ KOMMYEeCTBEHHBIX MOKa3aTelei B Ja00OpaTOpPHOM KypHalle TaKKe
JIOJDKHBI OBITH YKa3aHbl peepeHTHBbIC BEIWYMHBI U WX KIMHHUKO-AHMArHOCTHYECKOE 3HAYCHHE.
[Tocne BblmongHeHHs Ja0OpaTOpHOM pPabOTHI MPOBOAMTCS €€  3alluTa — CTYAEHTHI
JEMOHCTPUPYIOT TPENOJaBaTEeNI0 PE3yJbTaT BBINOJIHEHHON paboThl M JI0KA3aTelnbCTBa, YTO
MOJTyYEHHBI UMHU Pe3yabTaT MPaBUIbHBIN, TOJHOCTHI0 O(OPMIICHHBIHN 1Ta00paTOPHBIN KYypHAT U
OTBEYAIOT Ha BOIPOCHI MpENoaaBaress o npojenanHoil pabore. OpopMieHHbIN J1abopaTOPHBIN
KYpHaJ JIOJDKEH CcoJiepKaTh Ledb paboThl, IMepeyeHb HeOoOXOAMMOro 00O0pyIOBaHHUS U
PEaKTHBOB, X0/ Pa0OTHI, HEOOXOIMMBIE YPaBHEHUS PEaKIIH, HAOIIOIEHUS U BHIBOIBI.

[Tepen Havamom paboOT MPOBOAMTCS MpeaBapuTenbHas Oecena (akTyanu3alus 3HaAHUI) 1Mo
U3y4aeMOMy MaTepuaily, K KOTOpOoW oOydaromuecs TOTOBSTCS, HCIIONb3ysd OCHOBHYI U
JIOTIOJTHUTEIBHYIO PEKOMEHIyEMYI0 YUeOHYIO 1 HayyHYI0 JIUTeparypy, HTepHEeT-pecypcChl.

[Tpu moaroToBke K 1a0OpaTOPHBIM padbOTaM HYXKHO NMpopadaThiBaTh KaXAbld M3ydaeMbIii
BOIPOC, UCXO/IS U3 TEOPETUUYECKUX MOJIO0KEHUH Kypca.

CTyneHThl, POITyCTUBIINE U HE OTPAOOTABIINE 3aHATHUS MO0 COOTBETCTBYIOIINM TEMaM, HE
JIOIYCKAIOTCA K C/1adye SK3aMeHa.

OtpaboTka MPOIMYIIEHHBIX JIA0OPATOPHBIX 3aHATUN MPOBOAMUTCS MO PACHHUCAHUIO B
CHelMalbHO YCTAHOBJIEHHbIE MperojaBaTeneM dackl. [IpemogaBarens mHpoBOIUT Oeceny ¢
00yYaromUMUCS TI0 TEOPETHUYECKOMY MAaTepUaNTy 3aHSTHSA, TOCJIE Yero CTYACHTHI BBITOIHSIOT
HKCIEPUMEHTAbHYIO 4YacTh paboTsl. [lo 3aBepmieHHH paboThl OO0yYarOUIUIiCS MpencTaBlseT
3allOJIHEHHBIN  7a00paTOpHBIM JKypHaJl, KOTOPBIA MOJMHUCHIBAaeTCA IMpernojaBaTesieM. 3a
oTpaboTaHHYIO Ta00PATOPHYIO PabOTy MaKCUMATbHBINA OAJll He BHICTABIISETCSI.

Joxmaa — mMpoAyKT CaMOCTOSTEILHON paboThl O0YJarOIIETOCs, TPEICTABIISIONINI COO0M
nyOoJMYHOEe  BBICTYIJICHME 110 MPEJACTABICHHUIO TOJYYEHHBIX  PE3YyJIbTAaTOB  pEIICHUS
OTIpENIeTICHHON Y4eOHO-TTPAaKTHUECKOM, yaeOHO-MCCIIeI0BATEILCKON U HAYYHON TEMBI.
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Joxuan genaetcs B yctHoi popme. OObeM TeKCTa I0KIaaa — He Oolee 5 ucToB opMara
A4, pazmep kerns —14, nHTEpBaT MEXTY CTpokamu — 1,5.
Jlnst yCTHOTO JIOKJIa/ia BaXKHBIM SIBJISIETCsl coOmtoenue pernamenrta (5-7 munyt). Kpome
TOT0, JOKJIAJ JOJDKEH XOPOIIO BOCIPUHUMATHCS Ha CIyX U HE JOJDKEH COAEPHKATh CIMIIKOM
JUIMHHBIX MIPEJUI0KEHUH, CII0KHBIX (pa3 U T. 1.
[IpesenTanuss — mpencTaBieHUE CTYIACHTOM HapaOOTaHHOW WHGOpPMalUU IO 3aJaHHON
TEeMaTWKe B BUAe Habopa cmaigoB U crneud((eKToB, IMOATOTOBICHHBIX B BBIOPaHHOM
nporpamme. TeKcTOBbII MaTepuall JOHKEeH ObITh HAITMCAH B BUJIE TE3UCOB JIOCTATOYHO KPYITHBIM
KeryieM (He MeHee 24 pa3mepa); Ha OJTHOM CJaiijie cieayeT pa3Mmeniarts He 6osiee 2 00BEKTOB U
He 0osiee 5 TE3UCHBIX MOJIOKEHUM; BCE CIaibl JOJKHBI ObITh OOPMIICHBI B €MHOM CTHIIE U
1BeToBOM ramme. KonmuecTBo cnaiinos — 6-8.
Pedepar — mnponykT camocToATenbHOM paldOThl, NPEACTABISAIONUNA COOOW KpaTKoe
U3JI0KEHWE B TIHUCBMEHHOM BHJE IMIOJYYCHHBIX pE3yJIbTATOB TEOPETUUYECKOTO aHajIHh3a
onpezeNeHHON Hay4yHOW (y4yeOHO-UCCIIeIOBATENbCKON) TEMbl, IJIe aBTOP PAaCKphIBA€T CYTh
UCCIIEIyEMOTO BOIIPOCA, MPUBOIUT Pa3IMYHbIC TOUKH 3PEHUs, a TAaK)Ke COOCTBEHHOE IIOHMMAaHUE
POOJIEMBI.
Pedepat cocTour us:
® BBCJICHUS,
® OCHOBHOM 4YacTH — OOOOIICHHOE W CHCTEMAaTU3MPOBAHHOE H3JIOKEHHE TEMBI Ha
OCHOBE JIUITEPATYPHBIX HCTOYHHUKOB;

®  3aKJIIOYECHHMSI WU BBIBOJIOB;

® [IepeYHsS HCIIOJIb30BAHHBIX JIUTEPATypHBIX HCTOYHUKOB (OTEYECTBEHHBIX U
WHOCTPAHHBIX ).

O0bem pedepata — 10-15 crpaHuWil MamMHOMHMCHOTO Tekcta wim 18-20 cTpaHuil
pykomucu. TekcT AomkeH ObITh HameyaTaH WM HAlKCaH TOJBKO Ha OJHOM CTOPOHE JIUCTa C
MOJISIMU: clieBa — 3 cM, cripaBa — | cM, cBepxy U cHM3y — 2,5 cM. Kaxaeiii auct, tabnuia u
PUCYHOK JIOJDKHBI MMETh CKBO3HYIO Hymepaiuio apadckumu nuppamu. Pabora gomkna ObITH
cOpouItopoBaHa.

VYkazatenb mauTepatypbl JAOJDKEH cojepkaTh He MeHee 10 HMCTOYHHMKOB: MOcoOus,
CIPAaBOYHUKH, MOHOTpaduu, TMEePHOAMYECKHE W3JaHUs, CTpaHUIbl B UHTepHeTe © T.I.
Hcnonp30BaHHbIE HCTOYHHUKH PACIIONIararoTcs B andaBUTHOM Mopsiake. B Tekcre 00s13aTeNbHbI
CCBUIKH Ha WCIIOJIb30BAaHHBIE MCTOYHHUKH, PEACTABISIFOIINE cO00 HOMEp MCTOYHHMKA B CITUCKE
JTUTEepaTyphl B KBaAPATHBIX CKOOKAX.

KonTtponbHbIe 3a1aHus peAHAa3HAYCHBI ISl 3aKPETUICHUST 3HAHWA, TTOJTYYCHHBIX B XO0JI€
W3YYEHUS JUCIHUIUIMHBI HA 3aHATHUSAX U TPH CAMOCTOSITENIbBHOM H3yYEHUHU JIUTEPaTyphl.
KoHTponbHOE 3a7aHue BBIOIHICTCS CTYIEHTAMH CaMOCTOSTEIBHO BHE ayIUTOPHBIX 3aHSATHIA.
Howmep BapraHTa HHIMBUYaIHHOTO 33/I1aHUS OTPEENAeTCs pernoaaBaTeeM.

KonTponbsHOe 3a/1aHie BBITOIHSAETCS B TETPAAH MIIM Ha KOMIIBIOTEPE C MCIIOIB30BAaHHEM
11000T0 TEKCTOBOTO penakropa. IIpu co3naHMM TEKCTOBOrO JOKYMEHTA HMCIOJIb3YyeTcs IIpHQT
Times New Roman. MexaycTpouHblii WHTEpBal — MOJYTOpHBIA, otctym 1,25 cwm,
BBIPAaBHUBAHUE IO IIUPUHE.

BrImontHeHHOE  KOHTPOJIBHOE 3allaHue chaaercsi mpernoaaBaTento. CTyIeHTH JOKHBI
YMETh OTBETUTH HAa BOMPOCHI MIPETOJaBaTelNs MO BHIIOJIHEHHOMY 3aJJaHHIO.

MaxkcumanbHOe KOJIMYECTBO OaiioB, KOTOPOE MOKET HaOpaTh CTyAEHT B TCUCHHE
ceMecTpa 3a pa3uuHble BUIbI paboT — 70 Gayos.

MuHHMaNbHOE KOJIMYECTBO OAJIOB, KOTOpPHIE CTYACHT JOJDKCH HaOpaTh B TEUYCHHE
ceMecTpa 3a TeKYIIM KOHTPOJIb, paBHsieTcs 40 Gaiam.

MaxkcumanbHasi cyMMa OaJljIoB, KOTOpPBIE CTY/ICHT MOXKET IMOJyduTh Ha dk3ameHe — 30
6autoB. DK3aMeH IPOBOAMUTCS MO BompocaM. Ha 5sk3aMeHe CTyAeHTBhl JOJDKHBI JaBaTh
pa3BepHYTHIE OTBETHI HA TEOPETUYECKHE BOMPOCHI, IPOSBIISISI yMEHHUE JeNaTh CAaMOCTOSITEIIbHBIC
0000111eHUs ¥ BBIBOJIBI, PUBOJIS IOCTATOYHOE KOJIMUYECTBO IIPUMEPOB.

UrtoroBas oneHka 3HAHWN CTYJEHTOB 110 HM3y4aeMOM IHCHUILIMHE cocTaBisgeT 100
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OaJLI0B.
CBoaHafl IKAJIA OLlCHUBAHUS

Buj paGorsl MaxkcumajbHoe
KOJIMY€eCTBO 02JJ1I0B

BogBiieyeHHOCTD B y4eOHBIN TIpoIiecc 16
Beinonnenue pabopaTopHbIx padboT (B ToM dmcie B hopme 12
MPAKTUYECKON TOJTOTOBKH) M 3aIOTHEHUS Ta00PaTOPHOTO
JKypHaja
Omnpoc 10
KoHTposibHOE 3a/1aHKE 10
Pedepar 4
Joxian 4
ITpesenTtanms 4
Tect 10
DK3aMeH 30

Hroro 100

CDOpMOﬁ HpOMe)KYTO‘lHOﬁ aTTcCTaluu ABIACTCA 3K3aMCH B 7 CEMCCTPC, KOTOpLIﬁ IMpOXOJUT B

dopMe ycTHOTO cobeceIoBaHuMs 110 BOTIPOCcaM B OuiieTe.

[Tpu poBeneHUN npomedrcymouno2o konmpoas (3K3aMeHa) YYUTBIBACTCS IOCEIAeMOCTh
CTYACHTOM JICKIIMOHHBIX 3aH$ITI/II71, AdKTUBHOCTBh Ha ﬂa60paT0pme 3aHATUAX, BBIIIOJHCHUC
7a00paTOpHBIX PadOT, OTPaOOTKAa 3aHATHH, MPOMYIIEHHBIX 1O YBAXHUTEIbHOH mpuumHe. Ha
9K3aMEHE CTYAEHTBHI [OJDKHBI [aBaTh PA3BEPHYTbIE OTBETHl HA TEOPETHUUECKHUE BOIPOCHI,
HpPOSIBIISASL YMEHHUE JIeaTh CaMOCTOSITeNbHbIe OOOOIIEHUS M BBIBOJbI, MPUBOJSA JOCTATOYHOE

KOJIMYCCTBO IIPUMCEPOB.

[IIkana oneHNBaHNA KAa4eCTBA OTBETA HA JK3aMeHe

(makc. 30 6aoB)

Kpurepuii ouenHnBanus

Baniabl

[TotHO packpbITO coliep:KaHHE MaTepuaya B 00bEME MPOrpaMMBbI;
YCTKO M MPaBHUIIBHO AAaHBI ONPEACICHUA U PACKPBITO COACPKAHUC
NOHSTHH; BEPHO  HCIOJB30BaHbl HAy4YHbIE TEPMHHBL; UL
JI0Ka3aTeNNbCTBA MCIOJIb30BaHbl PA3IMYHbIE YMEHMS, BBIBOJBI M3
HaOJIIOIGHUI U OMBITOB; OTBET CaMOCTOSITEIbHBIN, MCIOIb30BAHBI
paHee NpuOOpETEHHbIE 3HAHUS.

25-30

PaCKpHTO OCHOBHOC COJICp)KAHUEC MaTCpualia; B OCHOBHOM
MMPpaBUJIBHO OAaHbI OIPCACIICHUA MOHSTHI U HCIIOJIH30BaHbI HAaYy4YHBbIC
TCPMHHBI; OIpECACIICHUA MMOHSTHHI HCIIOJIHBIC, JOMYUICHBI
HC3HAYUTCIIBHBIC HAPYIICHHA TIIOCJICAOBATCIIBHOCTU H3JI0KCHUA,
HEOOJIbIIIE HETOYHOCTH IIpHU HCIIOJB30BaHUU HAYYHBIX TECPMHHOB

WK B BBIBOJAX U 0000IIEHUSIX U3 HAOIIOAEHUH U OIBITOB.

15-24

YCBOGHO OCHOBHOE COJEp)KaHWE Y4eOHOro MaTtepuaia, HO
U3JI0KEHO  (pparMeHTapHO, HE  BCeraa  IOCIEIOBATEIbHO;

ONpCACIICHUA MOHATHUH HEJOCTAaTOYHO YETKHEC, HC HCIIOJIB30BAaHbI B

6-14
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KaueCcTBE J0Ka3aTelbCTBA BBIBOALI U 0000IIEHNS U3 HAOIIONEHUNA U
OTIBITOB WJIA JIOMYIICHBI OIMUOKK TPH HX W3JI0KECHUU; JOMYIICHBI
OIMOKMA U HETOYHOCTH B MCIOJB30BAHUU HAYYHOU TEPMHUHOJIOTUU,
ONPEAEIICHUHN TTOHITHH.

OcHOBHOE coJiep;KaHuE BOIPOCAa HE PaCKpbITO; HE JaHbl OTBETHI Ha 0-5
BCIIOMOTATENbHBIE BOMPOCHI, JIOMYyIIEHbl TpyOble OMMOKKH B
OIIpEeJICTICHUH TTOHATHH, IPH UCTIOIB30BAHUH TEPMHHOJIOTHH.

NrtoroBas orneHka IO NHUCLUIUIMHE BBICTABIAECTCA MO NPUBEACHHON Hmke wmkane. [Ipu
BBICTABIICHUU WTOTOBOW OILIGHKH MPEMOJaBaTENIeM YUUTHIBACTCS paboTa CTyJIEHTa B TEUCHHUE
BCEro CPOKa OCBOCHUS JUCIHMILIMHBI, @ TAK)KE OAJIJIbl HA TIPOMEKYTOYHON aTTECTALIUN.

Banabl, mosy4yeHHbIe CTyJIeHTAMH B TeYeHH e OneHKa 1o JUCIHILIHHE
OCBOEHHS M CIUIINHBI
81-100 «OTJIIMYHO»
61-80 «XOPOIIO»
41-60 «YZOBJIETBOPUTEIILHO»
0-40 «HEYIOBJIETBOPUTEIHLHOY
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