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1. Uenu n 3agaum gucumnnuHbl

Llenbto ocBoeHus gucumnnuHbl (Moaynst) «MonekynsipHas ©uonoruss MMKpoOGHOWN
KneTkm»  aABnsgetca  opmupoBaHMe  KomneTeHumn  obyyatoweroca B obrnactu
npodeccnoHanbHoOW AeAaTenbHOCTN N chepe NpodheCCnoHanbHON OeATENTbHOCTMU:

- 22 [MvweBas NPOMBbIWNEHHOCTb, BKMNOYasi NPou3BOACTBO HaAMUTKOB W Tabaka (B
chepe TEXHOMNOMMIN KOMMMEKCHON NnepepaboTKkM MACHOIO Y MOSIOYHOIO CbIpbsi);

- 40 CkBO3Hble BMAbI NpOoeccnoHanbLHON OeaTenbHOCTH.

B pamkax ocBOoeHMs MmporpamMmmbl MarnucTpaTypbl BbIMYCKHUKA MOFYT FOTOBUTBCHA K
pelweHnio 3agad npodeccruoHanbHOW OeATEeNbHOCTU  Criedylowmx TUMNOB:  Hay4Ho-
uccriedosameribCKUl; 3KCrepmHo-aHaaumuyeckud.

Mporpamma cocTaBneHa B cooTBeTCTBUM C TpeboBaHuamu PepepanbHOro
rocyaapcTBeHHoOro obpasoBaTenbHOro ctaHgapTa BbiCLIero o6pa3oBaHNA Mo HanpaBreHUo
noarotoBku 06.04.01 Bronorus (ypoBeHb 06pasoBaHus - MaructpaTypa).

2. I'Iepeqel-lb nnaHnpyemMbIix pe3ynbTaTtoB 06yqe|-m9|, COOTHEeCEeHHbIX
C NNAaHWNPYembIMu pe3yIbTaTaMi OCBOSHHUSI 00pa30BaTEILHON MPOrpaMMEI

Ne Kon HanmeHoBaHne koMneTeHLUn Kon u HanmeHoBaHWe nHankaTtopa OOCTDKEHUS
n/n | komneTeH KOMMNeTeHUnn
Lmn
1 MKB-2 CnocobeH nnaHmpoBaTtb WO 11ke-2 - AHanNuanpyeTt n obpabatbiBaeT
paboTy 1 BbibMpaTb MeToAbI MHpopMaLMo MO TeMaTUKe UCCedoBaHNs B
peLLeHus nccrneaoBaTenbCKnx BblOpaHHOM obnacTtu Hayk, B TOM YnCIie Ha
3a7ay ageKkBaTHO MOCTaABIIEHHbIM MEXANCUMMIIMHAPHOM YPOBHE
Lensam C y4eToM LLIMPOKOro NO2rks-> - BbibnpaeT akcnepuMeHTarnbHble U
NMOHMMaHNsi NPOeCCUOHaNbHOMN pacyeTHO-TEOPETMYECKNE METObI PELUEHMS
obnactu n/unn obnactn obyyeHusi, | noctaeBneHHOW 3a4auu, UCXOAS N3 UMEIOLLIMXCS
B TOM 4mMChne Ha MaTepuanbHbIX U BPEMEHHBIX PECYPCOB
MeXgucuunanHapHom NO3nks-2 - PopmupyeT (paspabaTbiBaeT) nnaH
ypoBHE nNpoBeAEeHNs Hay4YHO-UCcneaoBaTenbCknx pabot
Koa n HammeHoBaHMe uHgukKaTopa Pe3ynbTaTthbl 06y4YeHus (noka3aTenu oueHMBaHUs)
LOCTUXXEeHUS1 KOMNeTeHL U
WO 1nks-2 - AHanuaunpyet n 3HaeT: COBpEMEHHbIE MPEACTaBMNEHMS U KOHLEMNLMM MOMEKYNAPHOIo
obpabaTbiBaeT UHpopmauumto no CTPOEHUS MUKPOOHOW KIETKU, O MOSEKYNSAPHbBIX 3aKOHOMEPHOCTAX
TeMaTuke uccrieaoBaHust B pocTa, AndepeHLMPOBKN KNETOK, TPAHCNOPTa MOJIEKYI
BbIOpaHHOM 06nacTu Hayk, B TOM YMeeT: OCyLLecTBNATb MOMCK HOBOW MHGOPMauMuM No npegMeTy, B
ymncre Ha MeXxancunnIMHapHOM TOM YKCIe Ha MeXONCUMNNIIMHAPHOM YPOBHE
YpOBHe BnageeT: uHdopmaumern 06 OCHOBHbIX MPUHLUMMAX MOMEKYISAPHOro
CTPOEHMS N DYHKLUMOHNPOBAHUSA MUKPOOHbBIX KNETOK
WO2nks-» - Bolbupaet 3HaeT: cTpoeHne ” YHKLMOHUPOBAHUE MaKpOMOMNEKyn KNneTku -
3KCMepUMeHTarnbHbIe U pacyeTHO- HOCUTENen reHeTU4Yeckom cneumduyHOCTK; SKCNepUMeEHTarnbHblE U
TeopeTnyeckme MeToapbl peLleHns pacyeTHO-TEOPETMYECKNE METOAbI pelLleHns NocTaBNeHHON 3agayn
NoCcTaBMNeHHOW 3a4a4n, ucxoas u3 YMeeT: aHanuaupoBaTb, OLEHMBATb W MPUMEHATb MOSyYeHHble
UMEILLNXCA MaTepuasnbHbIX U 3HaAHUA MPU U3YYEHUU APYTUX AMCUMMIANH U B NPOdeCCUOHarbHON
BPEMEHHbIX PECYPCOB OEeaTenbHOCTY;
BrnageeT: COBpPEMEHHBbIMU 3KCMEPUMMEHTAmNbHBIMWU U PacYeTHO-
TEOPETUYECKMMN METOOAaMM WU3YYEeHUsT KIEeTOK Mpo- M 3yKapuoT Ha
MOJTIEKYIISIPHOM YPOBHE
WO3nks-2 - PopmupyeT 3HaeT: CyWHOCTb MEXaHM3MOB, JeXallMx B OCHOBE XpaHeHMs,
(paspabaTbiBaeT) NnaH NPoBeAeHUs | Mepedayn M UCMNOSfb30BaHMM FEeHEeTUYEeCcKon MHdopMaumm B npo- u
Hay4HO-UccnenoBaTenbCcknx pabor 3YKapMOTMYECKMX KINeTKax
YMeeT: CaMOCTOATENBHO MSIAaHUPOBaTh Hay4YHO-UCCNE0BaTENbCKYH
AesaTenbHOCTb B faHHON obnacTtu
Bnageet: HaBblkamyu paboTbl C Hay4yHOW nuTepaTypon w
COBPEMEHHBLIMW  KOMMbIOTEPHBLIMW  TeXHomnormsMu  ans  cbopa,
06paboTkM 1 aHanm3a HOBOW MHGOPMaLUK




3. MecTto auncuunnuHbl (Mmoayns) B ctpyktype Ol BO

AuncumnnuHa oTHOCUTCS K Yyacmu, ¢hopmupyemoli ydacmHukamu obpazosameribHbIX
omHoweHud bnoka 1 OOTI. QucumnnmnHa aBnsaeTcs 06s3aTenbHON K N3YYEHUIO.

M3y4yeHne anMCUMnInHbI OCHOBAHO Ha 3HAHUSIX, YMEHUSX U HaBblKaX, NOSTy4YEHHbIX Npu
N3y4yeHMn obyyalWMMUCa ANCUMNNNH: Bbuosioeusi pasfuyHbIX MaKCOHOMUYECKUX 2pyrirn
MUKpoope2aHu3mos, bonbwol npakmukym no mukpobuonoauu, [eHemuka adanmauyud,
Cucmema XACCIT 8 nuwesbix rnpouseoocmeax.

OucumnnuHa aBnsieTcs nNpeawecTByoWen Ana crneaywmx OUCUUNIVH U NPaKTUK:
CrieyuarnbHbIl rpakmukym rno mMukpobuonoauu, 'eHoMuKa, npomeomMmuka U anuseHemuka,
CospemeHHble MemoObl (bu3UKO-XuMu4eckol 6uonozuu, Cmpameausi buoxumu4eckou
adanmauyuu, MonekynspHbeie Mmemoodbl duazHocmuku 8 6uosioauu, CospeMeHHble Memoodbl
rnpoussoocmea MUKPOBHbIX buornpernapamos, YdyebHas npakmuka, rpakmuka o
HarpaesneHuro rnpogheccuoHanbHol desamenibHocmu, [lpou3eoOcmeeHHass rpakmuka,
rnpakmuka rno rnpoguso rnpogeccuoHanbHoU dessmenibHocMuU, npakmuyeckasi nod2omoska,
rnodeomoska K rnpouedype 3awumsbl U 3auuma 8blnycKHOU KeanugukayuoHHOU pabomel,
rnpoeedeHusi 2ocydapcmeeHHOU umoa208ol ammecmauuul.

4. O6bem gucumnnuHbl (Moayns) u BUAbI y4e6Hon paboTbl
O6waa TpyaA0EeMKOCTb AUCUMNNNHBI (MOAYNS) COCTaBnNsAeT 2 3a4eTHble eANHULIbI.

PacnpepeneHue

Buabl yue6HoM paboTbl Bcero | TpyAoemkoctu no

aK. v cemMmecTpam, ak. 4

1 cemecTp
O6uwas TpyaoeMKOCTb AMCUMNAUHBI (MOAYNs) 72 72
KoHTakTHas paboTa B T. 4. ayaUTOPHbIE 3aHATUS: 37 37
Jekunn 18 18
8 MoM yucrie 8 ghopMme npakmu4eckol nodaomoeku - -

MpakTnyeckme/nabopaTopHble 3aHATUSA 18 18
8 MoM yucrie 8 ghopMme npakmu4eckol nodaomoeku 18 18
KoHcynbTauumm Tekyime 0,9 0,9
Bud ammecmauyuu (3a4yem) 0,1 0,1
CamocTosiTenbHas pabora: 35 35
MpopaboTka MmaTtepmanos No nekumam, y4ebHukam, y4ebHblM nocobmsam 12 12
[pyrve BuTbI KOHTpONS (TECTUpPOBaHMe) 33 33

5 CopepxaHue AaucuunnuHbl (MoAayns), CTPYKTypuMpoBaHHOE MO Temam
(paspenam) ¢ ykazaHMeM OTBEAEHHOro Ha HUX KONM4YecTBa akageMUYeCKMX 4acoB U
BMAOB Y4eOHbIX 3aHATUN

5.1 CopmeprkaHue pa3/ieioB TUCIUILTHHEI (MOJTYJIs)

Tpyooem
Ne HavmeHoBaHue byA
CopepxaHve pa3gena KOCTb
n/ pasgena
(ykasbiearomcsi membi u udakmudeckue eOUHUUbI) pasgena,
n AVCLUNIWHBI aK.u

CTpoeHune nNpo- 1 3yKapmoTU4ECKON MUKPOBHOM KNeTKU.
"eHeTu4eckuin annapaT NPOKapuoT N HU3LLUX 3YKapuoT.

CTtpoeHue npo- 1
Ocob6eHHOCTM CTPOEHUS MPOKAPUOTUYECKUX U IYKAPUOTUYECKNX

3yKapuoTMUyecKomn .
MUKPOBHOIA reHo. OnepoHHas opraHu3auusi reHoB NpokapuoT. CpaBHUTENbHLIN
KNETKU aHanus reHomoB. MuHMManbHbIN Habop reHos. MurpupyioLme

1 FeHETUIECKUI reHeTUYEeCKNe aNeMeHTbI, Nx posib. CoBpeMEHHbIE METOAbI 24
nuccrnefoBaHUs MONMEKYNSAPHON CTPYKTYpbI KNeTok: Anektpodopes,
annapart
NPOKAPHOT xpomatorpadus, ummyHobnotuHr, MNMUP, cekseHnposaHue OHK n
HU3LLNX 3YKapUOT. Ap- . .
PennukaTtueHbIn U penapaTtuBHbln cuHTe3d HK. OcobeHHocTu
pennukaumsa BupycHblx reHomoB. CuHtes [IHK. OCHOBHbIE NpUHLMNbI




pennukaumm OHK. PenapatmeHbin cnHtes JHK. OcHoBHble
MexaHuU3Mbl U ponb B KNneTke. Pennukauns BUPYCHbIX FrEHOMOB.
Buabl BUpYCHbIX reHomoB. Pennukauusa [JHK-reHomoB BUpPYCOB:
nanoeaeupycbl (SV-40), doar T7, dar nambaa, ageHoOBMpPYChl,
napsoBupycbl. Pennukauuna PHK-cogepxalymx Bupycos.
PeTpoBupychl: cCTpoeHne, obpaTHas TpaHCKpUNTa3a, MexaHu3m
pennukaumn. Pennukauma PHK-cogepxalumx Bupycos: cmHTe3 PHK
Ha PHK-martpuue.
Crtpateruun perynauum cuHTesa 6enka y npo- n aykapuor.
[Mo3nuTuBHas u HeraTMBHaA perynaunst TPaHCKpUNLUMM y NpoKapmor.
WHaykums n penpeccus. Perynauusa nakrosHoro, TpuntogaHoBoro u
Perynsiums apabuHo3Horo onepoHoB. ATTeHyauud. KatabonutHas penpeccus.
TPaHCKPUNLIAY Y Perynauua Ha NOCTTPAHCKPUMLMOHHOM YPOBHE: anbTepHaTUBHbIE
NPO- 1 BYKAPHOT. NPOMOTOPbI, anbTepHaTUBHbLINA CNMANUCKHI, pedakTupoBaHue IVlPHK.
2 NosuTvBHAS 1 [BYXKOMMOHEHTHbIE CUCTEMBI 1 06Las perynaums y 6akrepuin. 24
[BYXKOMMNOHEHTHbIE CEHCOPHO-PErynaTOpHbIE CUCTEMBI MPOKAPUOT.
HeraTuBHas - .
perynsiums docdaTtHasd perynsaums y 6aktepun. PHO-perynoH E.coli. PhoR-
PhoB cuctema. TpaHcmeMObpaHHasa Tpacaykumnsa curHana. Ponb
MemOpaHbl B nepegade curHanos. Perynsiums npyu oCMoTM4YecKoM U
TemnepaTypHoMm woke. Obwas perynauus Ha npumepe RelA-SpoT
MogynoHa. MNoHATne annopmoHa.
Perynsuunsa 6uocmHTesa 6enka. TotanoHas perynaums: ponb elF-Il.
Ns3bupaTenbHas perynauus: guckpummuHaums mPHK,
TPaHCMSILMOHHOE CONPSXXEHNE, TPAHCALMOHHAA penpeccus.
Perynsumnsa akTMBHOCTM BENKOB: annocTepu4eCckuin KOHTPOIb,
KoBaneHTHas mogudukaumnsa 6enkos, komnapTMmeHTaums. lNMoHatue
MeTabonoHa. Perynauusi >)ku3HEHHOIo LuKna BUPYcoB. JIntuyeckun
LMK 1 nusoreHns daros. Perynaums XusHeHHOro uukna garos Ha
Perynauusa Ha npumepe cara namodaa. NeHeTuyeckas kapta dara nambaa. Ponb
TpaHcnsaumoHHoM | 6enkoB Cro-aHTupenpeccopa u N-aHTutepmmHaTopa. Ponb C-
3 |u penpeccopa B yCTaHOBIeHUM nuaoreHnn. Obnactb MUMMYyHHOCTU 23
NOCTTpaHCnAUMOH | chara. KneTouHbln uukn 1 knetovHas anddepeHumnpoBka
HOM YPOBHE. npokapuoT. MonekynspHble MeXaH1U3Mbl KNETOYHOro pocta 1
anddepeHunpoBkmn 6aktepuin. KnetouHbin umkn. Metoasl nsyyeHms
NPOLLECCOB KMNETOYHOro umkna. lNMpoueccuHr Hykneovnaa n genexHune
knetok. Ponb 6enkos MucA MucB, Pbp3, FtsZ, Min-6enku.
Perynauua knetoyHoro uukna. Mogenu perynauuun. KoHTponbHble
TOYKM B CTAAMAX KNETOYHOro uukna. KOHTpomnb KNeTo4vHoro Lukna
obLen perynstopHor ceTbto. ObpasoBaHne POSALLMXCS KNETOK.
Cnopynauwms.
KoHcynbmauyuu mekyuwue 0,9
Bud ammecmauyuu (3a4em) 0,1
5.2 Pa3jenbl JUCHMIUIMHBI U BUJIbI 3aHATHH
Ne Jekuum, CPO, ak.
HanmeHoBaHWe pasgena guCuunivHbl JIP, aKk. 4
n/n aK. v Y
1 CTpoeHune nNpo- 1 3yKapmoTU4ECKON MUKPOBHOWM KIeTKM. 6 6 12
'eHeTnYecKkui annapaT NPOKapuoT U HU3LLUX 3YKapuOT.
> Perynauua TpaHckpunuum y npo- u aykapuoT. MNMo3nTueHas u 6 6 12
HeraTMBHag perynsaumsi
3 | Perynaumsa Ha TpaHCNSIUMOHHOM M NOCTTPAHCISALNMOHHOM YPOBHE. 6 6 11
KoHcynbmayuu mekyuwjue 0,9
Bud ammecmauyuu (3a4em) 0,1
5.2.1 Jlekuuu
No HanmeHoBaHue Tpyooem
/n pasgena TemaTuka NEeKUNOHHbIX 3aHATUN KOCTb,
ONCUUNINHBI ak. 4
CT1poeHue npo- 1 CTpoeHune nNpo- 1 3yKapmoTU4ECKON MUKPOBHOW KNeTKU. 6
1 3yKapMoTMUYeCcKomn "eHeTU4ecKnin annapaTt NPOKapMOT N HUSLLIMX AyKapuoT.
MUKPOBHOW KIETKM. Ocob6eHHOCTM CTPOEHUS MPOKAPUOTUYECKUX U SYKAapUOTUYECKMX
"eHeTuyeckui reHoB. OnepoHHas opraHm3auns reHoB MPOKapuoT.




annapaT NpoKapwoT U
HU3LWMX 3YKapu1oT.

CpaBHUTENbHbIN aHanmM3 reHomMoB. MuHMManbHbI Habop reHoB.
MurpvpytoLme reHeTUYECKNE 3NTIEMEHTBI, UX POJb.
CoBpeMeHHble MeToabl UCCIef0BaHNS MONEKYNAPHOMN
CTPYKTYpPbI KNeTok: dnekrpodopes, xpomaTorpadus,
nMMmyHobnoTuHr, MNLP, cekBeHmpoBarnne OHK u ap.
PennukaTtueHbI U penapaTtuBHbin cuHTe3 [HK. OcobeHHoCcTH
pennukaums BUpycHbix reHomoB. CuHTes [IHK. OcHoBHble
npuHumnel pennukaumm JHK. PenapatueHbii cuHtes OHK.
OcCHOBHbIe MeXaHU3MbI 1 POMb B KneTke. Pennukaums BUPYCHbIX
reHomoB. Buabl BUpycHbix reHomoB. Pennukauusa OHK-reHomoB
BMpycoB: nanosasupycel (SV-40), dar T7, par nambaa,
afeHoBUpychl, napesoBupyckl. Pennukauma PHK-cogepxawmx
BUpycoB. PeTpoBupychkl: cTpoeHue, obpatHas TpaHckpunTasa,
MexaHun3m pennukaunn. Pennukaumsa PHK-cogepxatimnx
BupycoB: cuHTe3 PHK Ha PHK-maTpuue.

CtpaTteruu perynsauum cuHTesa 6ernka y npo- n aykapuor. 6
[Mo3nTrBHasA 1 HeraTMBHAas perynsums TpaHCKpUNumMm y
npokapuoT. MHayKumsa n penpeccusi. Perynsumsa nakTosHoro,
TpunTOohaHOBOro 1 apabUHO3HOro ONEpPOHOB. ATTEHyauus.
Perynauusa KatabonutHas penpeccusi. Perynauus Ha
TPAHCKPUMLMM Y NPO- | NMOCTTPAHCKPUMNLMOHHOM YPOBHE: anbTepHaTMBHbLIE MPOMOTOPSI,
> N 3yKapuorT. anbTepHaTMBHbLIN CNNancuHr, pegaktmposaHue MPHK.
Mo3utneHas un [BYXKOMMNOHEHTHbIE CUCTEMBI 1 06Las perynaums y 6akrepumin.
HeraTuBHas [BYXKOMMNOHEHTHbIE CEHCOPHO-PEryNsATOPHbIE CUCTEMBI
perynauma npokapuoT. ®ocdatHas perynaums y 6akrepuin. PHO-perynoH
E.coli. PhoR-PhoB cuctema. TpaHcmeMbpaHHas Tpacaykuust
curHana. Ponb membpaHbl B nepegaye curHanos. Perynaums
npyv OCMOTUYECKOM M TemnepaTypHoM Lioke. Obasa perynsaums
Ha npumepe RelA-SpoT moagynoHa. lNoHaTne annopmoHa.
Perynsiuna 6uocuHtesa 6enka. ToTaneHasi perynsums: porb 6
elF-1l. N3bupaTenbHas perynsauus: auckpummuHaumsa mPHK,
TPaHCNALMOHHOE COMNpsPKeHWe, TPAHCMSLMOHHAs penpeccusl.
Perynsumnsa akTmBHOCTM GENKOB: anfnocTepnyecknii KOHTPOnb,
KoBaneHTHasi Mogndukauns 6enkos, KomnapTMeHTaumns.
MoHsaTne meTabonoHa. Perynaums Xn3HeHHOro LyKna BUMpYCcoB.
Jlutnyecknin umkn n nusoreHns daros. Perynsauns >XxMsHeHHoro
uukna daros Ha npumepe dara nambaa. 'eHeTnyeckas kapTa
Perynauusa Ha (para nambaga. Ponb 6enkos Cro-aHTupenpeccopa un N-
3 TPaHCNSILMOHHOM U aHTUTepMuHaTopa. Ponb C-penpeccopa B yCTaHOBNEHUN
NOCTTPAHCNALUMOHHO | nusoreHmmn. Obnacte UMMYHHOCTK doara. KneTouHbIi Uukn 1
M YPOBHE. KnetoyHas anddepeHupoBka npokapuoTt. MonekynspHble
MeXxaHM3Mbl KIETOYHOro pocTa 1 auddepeHUnpoBKM GakTepU.
KneTouHbin umkn. MeToapbl M3y4eHUss NPOLIECCOB KNETOYHOro
uukna. MNMpoueccuHr Hykneomnaa n genexHve knetok. Ponb 6enkos
MucA MucB, Pbp3, FtsZ, Min-6enkn. Perynaumsi KneTto4Horo
uukna. Mogenu perynaummn. KOHTpOnbHbIE TOYKM B CTaansaX
KNeToYHOro umkna. KOHTpomnb KeToYHoro uukna obLien
perynaTopHom ceTbto. OBpasoBaHMe POSALLMXCS KIETOK.
Cropynsuus.
5.2.2 lNpakTnyeckune 3aHATUS (CeEMUHapbI)
Ne HaumeHoBaHmne Tpyno-
a/n pasgena TemaTtunka NpakTUYeCKNX 3aHATUN €MKOCTb,
AVCUMNIUHBI ak. 9
OcobeHHOCTM OpraHn3aLmmn reHeTUHECKON CUCTEMBI NMPOKapPUOT U 6
CTtpoeHune npo- n aykapuoT. CoBpeMeHHbIE METOAbLI UCCNELOBAHUSA MOMEKYNAPHON
3yKapuoTmnyeckon CTPYKTYpPbI KNeTOK: AnekTpodopes, xpomaTtorpadus,
1 MUKPOOHOM KNETKMN. nMmmyHobnoTtuHr, MLP, cekBeHMpoBaHne, MMKPOCKONWSA 1 Ap.
eHeTnyecknin MonekynsipHble MexaHu3mbl pennukaumm JHK. MonekynspHble

annapaT NpoKapwoT U
HU3LWMX 3YKapu1oT.

MexaHu3Mbl pennukaLmm Yyepes nospexaerHHyo IHK. Ponb
nonumepas V-V tunos. PenapaTtusHbin cuHTe3 AHK. Ponb B
KneTtke. ocobeHHoCcTn penapaTtueHoro cuHTesa JHK npn SOS-




oTtBeTe. Perynauus pennukauum n pekomburHaumm.
Perynsuus CpaBHuTENbHAasA xapakTepucTnka perynsauum TpaHCKpunumm y npo- 6
N 3yKapmoT. DHXaHCEpPbI U MHCYNATOPLI. Perynauust Kneto4Hon
TpaHCKpUMNLMKM Y Npo- N
1 BYKADHOT. LI,VI(*)(*)epeHLWIpVOBKVI C NOMOLbHO ArnbTePHATHUBHOTO CrnaicuHra.
2 MosUTUBHAS 1 MonekynsipHbIi MEXaHU3M OENCTBUS ABYXKOMMOHEHTHbIX
HeraTMBHaS CUrHarnbHO-PErynsaTopHbIX CcMCTeM npokapuoT. Knaccndukaums
perynaLms TpaHCMOPTHbIX cuctem. benku nepeHocunkmn. Cekpenms
MaKpOMOJIEKYT.
Perynsuus Ha MonekynsipHble MexaH1u3mbl NOABMKHOCTU. XeMOTaKCcuC. 6
TPAHCNSILIMOHHOM 1 Perynauusa xemoTtakcuca. . buonneHku. CtpoeHme u coctas. Ponb
3 nepcuctepoB. MexaHn3mbl aHTUBNOTUKOPESUCTEHTHOCTH.
NOCTTPAHCNSALMOHHOM »
YPOBHE. KJ‘IeTOLIHbllﬁl pocT u anddepeHumnauns. Metogsl UsydeHus.
KneTtouyHbin uukn. Perynauyus.
5.2.3 JTabopaTopHbIN NPAKTUKYM HE rpedycMOmpeH
5.2.4 CamocTosiTenbHas paboTta obyyaroLmxcs
No HaumeHoBaHne Bua CPO Tpyno-
n/n | PasAena ancumnamvHbI €MKOCTb,
yac
CTtpoeHue npo- u MpopaboTka maTepuanoB MO NekuMsM, yvyebHukam, y4yeOHbIM 4
3yKapuoTM4eCKon nocobuvsam
1 MUWKPOGHOW KNeTku. MogroToBKa K MpakTU4eckum/nabopaTopHbIM 3aHATUAM 4
"eHeTnyeckui HomawHee 3agaHue, pedepat 4
annapar NpokapuoT K
HU3LIMX 3YKapuoT.
Perynsuus lMpopaboTka MaTepuanoB Mo NeKuusiM, y4yebHukam, yd4eOHbIM 4
TpaHCKpUNuMm y npo- nocobusam
5 | W 3ykapuor. lMogroToBka K MpakTM4eckum/nabopaTopHbIM 3aHATUAM 4
MosutneHan 1 [omalwHee 3agaHune, pedepat 4
HeraTuBHas
perynauus
Perynauusa Ha lMpopaboTka maTtepuanoB Mo nekumsMm, ydyebHukam, y4eBHbIM 4
3 | TPaHCIALNOHHOM 1 nocobusam
noctTpaHcnaumMoHHoM | NoaroToBka k npakTudeckum/nabopaTopHbIM 3aHATUAM 4
YPOBHe. JomaluHee 3agaHue, pedepaTt 3

6 Y4yeOHO-mMeTOOMuYEeCKOEe U UH(pOpMaLUMOHHOE obecnevyeHue AOUCUUNIIUHLI
(moayns)

[Ansa ocBOEHUST ANCUMNINNHBI 06Y4aoLWMIACA MOXET UCNOSb30BaThb:

6.1 OcHOBHasa nuTepartypa

MonekynapHasa 6uonorusa : yd4ebHoe nocobue / O. B. Kpurep, C. A. Cyxux, O. O.
Babwuu [u gp.]. — Kemeposo : KemlY, 2017. — 93 c. https://e.lanbook.com/book/103922

JlykoBHukoBa, J1. B. MonekynsapHas ©Guonorus yyebHoe nocobue. — HwmxHMI
Hosropopa X HHI'Y nuMm. H. n. Jlo6aueBckoro, 2017. — 10 C.
https://e.lanbook.com/book/153182

MpowknHa, E.H. MonekynspHasa 6uonorus: cTpecc-peakuumn KneTku : y4dyebHoe
nocobwue ans BYy30B . — Mockea : N3paTenscTBo KOpanT, 2022. —

101 c. https://urait.ru/bcode/493641

6.2 lononHuTenbHasa nutepartypa

Bruoxumma ¢ ocHoBamun mMonekynapHon Guonoruu : yyebHoe nocobue / coctaButenm
HO. H. Mutpacos, M. IO. KynpusHoBa. — Yebokcapsl : YUY um. N. A. Akosnesa, 2021. —
196 c. https://e.lanbook.com/book/192260

BaxeHoBa, N. A. OcHoBbl MonekynapHon Guonormn. Teopus u npakTuka : ydebHoe
nocobwe ana By3oB. — 3-e u3g., crep. — CankT-leTepbypr : JlaHb, 2022. — 140 c.
https://e.lanbook.com/book/242981


https://e.lanbook.com/book/103922
https://e.lanbook.com/book/153182
https://urait.ru/bcode/493641
https://e.lanbook.com/book/192260
https://e.lanbook.com/book/242981

MackaeBa, T. A. MonekynsapHasa 6uonorus : yyebHoe nocobue. — CapaHck : MITIN
um. M.E. EBceBbeBa, 2013. — 158 c. https://e.lanbook.com/book/75096

6.3 lNepeyeHb y4eOHO-MeTOAMYECKOrOo obecneyvyeHUss ANsi CaMOCTOATESNIbHOW
paboTbl obyyarLwmxcs

Lieim6aneHko, H. B. MNMpakTnukym no MonekynapHo-6monornyeckum metogam : yyebHoe
nocobne. — CaHkr-lMetepbypr : PITIY wum. A. W. TepueHa, 2020. — 116 c.
https://e.lanbook.com/book/252530

C6opHuKK 3agaHui No MornekynapHon Guonorum : yyebHo-meToamyeckoe nocobue /
coctasutens M. 0. KynpusiHoBa. — Yebokcapsl : UI'TY um. N. A. Akosnesa, 2021. — 76 c.
https://e.lanbook.com/book/192192

6.4 [llepeyeHb pecypcoB WHGPOPMALNOHHO-TENEKOMMYHUKALMOHHOMN CeTU
«VIHTEepHeTy», HeobXxo4MMbIX ANS OCBOEHUS ANCUMNNNHBI (MOAYNS)

HavmeHoBaHue pecypca cetn «MIHTepHeT» OIEKTPOHHbLIN agpec pecypca
HayyHas anekmpoHHas 6ubnuomeka http://www.elibrary.ru/defaulttx.asp?
ObpasosamenbHas rnnamgopma «FOpalm» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/

AUBEC «Meeaallpo» https://biblos.vsuet.ru/MegaPro/Web
Caim Mu+Hucmepcmea HayKu U 8bICLIE20 http://minobrnauki.gow.ru
obpasoeaHusi PO

AnekmpoHHas uHopmaylUoOHHO-0bpa3osameribHas http://education.vsuet.ru

cpeda ®r60OY BO «BIr'ynTt

6.5 [lepevyeHb WHPOPMALMOHHBLIX TEXHONOIMW, WUCMOMb3yeMbIX NpU
ocyuiecTBneHMn obpasoBaTenbHOro npouecca no AucuuniuHe (Moaynio), BKio4vas
nepeyeHb MNporpaMMHOro obGecneyeHusi, COBpPEeMEHHbIX mnpodeccuoHanbHbIX 6a3
AaHHbIX U UHPOPMALIMOHHbIX CNPABOYHbLIX CUCTEM

lpu  u3syyeHuu  OucyunnuHbl  UCMOML3yemcs  npoepaMmHoe  obecriedyeHue,
COBPEeMEHHbIe rpogheccuoHasibHble b6a3bl 0aHHbIX U UH@OPMaUUOHHbIE CrpasoyHbIe
cucmembl: OUOC yHusepcumema, 8 momM 4ucrie Ha b6ase rnpospaMMHOU rIamepopmbl
«Cpeda anekmpoHHo20 obyyeHus 3KL», aemomamu3uposaHHasi UHghopmauuoHHas ba3a
«MIHmepHem-mpeHaxepsbl»,  «MMHMepHem-sk3ameH» U np. (ykazamb  cpedcmea,
Heobxo0umsbl O peanu3sayuu OUCUUNIUHbI).

lNpu oceoeHuu OJOucyunIuUHbLI UCMOJIb3Yemcsi JIUYUEeH3UOHHOe U OMmKpbimoe
npozpaMmMmHoe obecrne4vyeHue:

Mporpammbi JIInueH3un, pekBU3NTLI NOATBEPXKAAOLLEro AOKYMEHTa
Adobe Reader XI (6ecnnatHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbTt ObpasoBaHne Jnuenausa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHoO»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License

No Level#61280574 o1 06.12.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Microsoft Open License
Professional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license



https://e.lanbook.com/book/75096
https://e.lanbook.com/book/252530
https://e.lanbook.com/book/192192
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web
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http://eopen.microsoft.com/

Microsoft Office 2007 Microsoft Open License

Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 o1
17.11.2008https://lwww.microsoft.com/ru-ru/licensing/licensing-programs/open-
license

Libre Office 6.1 Jnuensuna Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTAaHOBOYHbIV NakeT
onepauunoHHol cuctembl AnbT ObpasoBaHue 8.2)

Cnpaeo4YHoO-npaeoebie cucmembl

Mporpammbi JInueH3un, peKBM3NTbI NOATBEPXKAAIOLLEro JOKYMEHTa

CnpaBo4Hble npaBoBas [oroeop o coTpygHudecTBe ¢ “VIHbopMCBA3b-4yepHO3eMbe”, PermoHansHanbHbIn
cuctema «KoHcynbTaHT WH(POPMALIMOHHBIN LLEEHTP 0BLLEePOCCUMICKON CETU pacnpoCcTpaHeHWs1 NpaBoOBOW
Mnocy nHpopmaumm KoHcynbtaHT MNntoc Ne 8-99/RD ot 12.02.1999 1.

7. MaTepMaanO-TeXHquCKoe obecne4vyeHne AUCLUMNIIUHDI

YyebHas ayautopus ana | Hoytbyk, mynbTumeauniiHbin npoektop ACER, akpaH. Komnnektsl mebenu ans
npoBeAeHusi y4ebHbIX y4yebHoro npouecca. AnbT ObpasoaHue 8.2 [JnueHana Ne AAA.0217.00 r. no
3aHATUN Ne403 «BbeccpouHo»], Libre Office 6.1 [ITuueHana Ne AAA.0217.00 ¢ 21.12.2017 r. no
«BbeccpoyHo» (BkntoveH B yCTaHOBOYHbIW NaKeT OnepaunoHHON CUCTEMBI
AnbT ObpasosaHue 8.2)].

YyebHas ayautopusa gna | KomnbioTep, HOYTOYK, MynbTuMeaunHbIi npoektop ACER, akpaH. KomnnekTbl
npoBeAeHUs y4eOHbIX mebenu ans yyebHoro npouecca. AnbT ObpasoBaHue 8.2 [JluueHsnsa Ne
3aHATUM Ned 34 AAA.0217.00 r. no «beccpoyHoy], Libre Office 6.1 [JlnueHana Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (Bknio4eH B yCTaHOBOYHbIV NakeT
onepauunoHHon cnuctembl AnbT O6paszoBaHue 8.2)].

MowmelueHue gns KomnbloTepsbl - 2 WT., HOYTOYK, MynbTuMeaunHbii npoektop ACER, akpaH.
CaMoCTOATEeNIbHOMN Komnnektbl Mebenn ansa yyebHoro npouecca. AnbT O6pasoBaHue 8.2
paboTbi Ne 416 [MnueHsnsa Ne AAA.0217.00 r. no «beccpo4dHoy], Libre Office 6.1 [JlnueHaus

Ne AAA.0217.00 ¢ 21.12.2017 r. no «beccpovHo» (BknoyeH B yCTaHOBOYHbIM
nakeTt onepaunoHHon cuctembl AnbT ObpasoBaHue 8.2)].

8 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHOW aTTecTauum obyyarLlMXCcAa no
aucuunnu-He (Moaynio)

OueHo4Hble maTepuanbl (OM) ona gucumnnnumHbl (MOAYNS) BKNKOYAOT:

- nepeyeHb KOMMNETEHUMA C yKasaHWMEM WHOMKATOPOB [OOCTMXKEHUSI KOMMNETEHLWNA,
3TanoB nx OpMUPOBaHUSA B NPOLECCE OCBOEHNSA 06pasoBaTenbHOM NPOrpamMmmbl;

- ONUCaHMe LUKasn OLeHUBaHuS;

- TUNOBbIE KOHTPOSbHbIE 3a4aHUsA UK NHbIE MaTepuarbl, HeobXoanMbIE ANSA OLEHKU
3HaHWN, YMEHWNI, HABbLIKOB;

- MeToguyeckue maTtepuanbl, onpegensiiowmne npouenypbl OLEHMBAHUS 3HAHWURA,
YMEHWI, HABbLIKOB M (UNK) ONbiTa 4EeATENbHOCTH.

OM npeacTaBnalTCA OTAENbHBIM KOMMNEKTOM M BXOAAT B cCOCTaB pabouyen
nporpamMmbl AUCLUNINHBbI (MOAYNA).

OueHouyHble MmaTepuanel hopmupytoTes B cootBeTcTBum ¢ N BI'YUT «[lMonoxeHne 06
OLIEHOYHbIX MaTepumanax».




NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHuM3auMOHHO-MeToAMYECKME AaHHble OUCLUMNIUHbLI ANA OYHO-3a04YHOM
copMbI 06yUHeHus

1.1 O6bembl pas3nuyHbiXx ¢opmMm y4yeOHOM paboTbl U BUAblI KOHTpoONns B
COOTBETCTBUU C YYE€OHbIM MsIaHOM

O6Lwaga TpyaoemMKoCTb ANCLMMMNHBI (MOAYNSA) cOCTaBNSAEeT 2 3a4eTHbIe eaUHULbI.

PacnpepeneHue
Buabl yue6HoM paboTbl Bcero | TpyAoemkoctu no
aK. v cemecTpam, akK. 4
2 cemecTp
O6uwas TpyaoeMKOCTb AUCUMNAUHBI (MOAYyns) 72 72
KoHTakTHas pa6oTa B T. Y. ayAUTOPHbIE 3aHATUS: 24,7 24,7
Jlekumn 12 12
8 mMoM yucrie 8 (hopmMe rpakmuyeckol nod2omoseku 12 12
IMpakTnyeckme/nabopaTopHble 3aHATUSA 12 12
8 mMoM yucrie 8 (hopMe rpakmuyeckol nod2omoeku 12 12
KoHcynbTauuu Tekyuime 0,6 0,6
Bud ammecmauyuu (3a4em) 0,1 0,1
CamocTosiTenbHasa pabora: 47,3 47,3
MpopaboTka maTtepranos No nekumsam, y4ebHukam, y4ebHbiM nocobmsam 16 16
Jpyrve Buabl KOHTPONs (TECTUPOBAHMUE) 31.3 31.3




OUEHO4YHbLIE MATEPUAIbI
Onsa NPOMEXYTOYHOWU ATTECTALUU

no aoucuuniinHe
MonekynsipHas 6Monorusa MMKPOOHOM KINeTKU



1 NMepeyeHb KOMNETEHUUWN C yKazaHUeM 3TanoB ux opmMupoBaHus

Ne Kon dopmynupoBka Koa n HanmeHoBaHMe uHgukatopa
n/n | KomneTeH KOMMeTeHLuun [OCTUXEeHUS KOMNeTeHL KN
uun
1 MKe-2 CnocobeH nnaHupoBaTb | MO 1nks2 - AHanusmpyet u obpabatbiBaeT nHpopMaLumo

TOM

3agay
NoCTaBMEHHbIM
y4eTOM LUMPOKOrO MOHMMaHUA | 3ag4ayn, MUCXOoO4A U3 UMEWMXCS MaTepuanbHblX W©
npodeccuoHansHon 061acT | BpeMeHHbIX PEeCcypcoB
nvnn obnactn oby4veHus,
yncne

mMexgncumninHapHoM ypoBHeE

paboty n BblbMpaTb MeTOAbl | NO TEMATUKE UCCREeAOBaHUA B BbiOpaHHOW obnactu Hayk,
peLleHns uccneoBaTenbCkUX | B TOM YMCHE Ha MEXANCUMNIIMHAPHOM YPOBHE

agekBatHO | 2nks.» - BblbupaeT akcnepuMmeHTanbHble U pacyeTHO-

C | TeopeTnyeckune MeToabl peweHuna nocTaBriEHHOMN

B | WO3me2 -  DPopmupyetr  (paspabatbiBaeT)  nnaH
Ha | npoBeAeHMs Hay4YHO-UCCNeaoBaTeNbLCKMX paboT

Ko n HanmeHoBaHue UHAOUKaTopa
AOCTUXKEeHUA KoMmneTeHUNn

Pe3ynbtatbl 06y4YeHus (NoKa3aTenu oueHMBaHUs)

WO1nke2 - AHanuampyeTr u obpabaTbiBaeT
WHopMauno No TemMaTUKe WCCredoBaHUs B
BbibpaHHOW obnactu Hayk, B TOM u4ucne Ha

mMexaucunninHapHom ypoBHe

3HaeT: COBpeMeHHble MpeacTaBneHuss W KOHUenuuu
MOJEKYNSPHOIO CTPOEHNS MUKPOGHOM KINETKM

YMeeT: oOCywecTBnATb MNOUCK HOBOW MHGoOpMauun no
npegMeTy, B TOM YMCIE Ha MEXANCLUMNITMHAPHOM YPOBHE

Bnapeer: MHdopMaLunen 006  OCHOBHbIX NpUHUMNax
MOJEKYNSIPHOIO CTPOEHUSI U (PYHKLMOHUPOBAHUS MUKPOOHbIX
KNEeToK

WNO2nks» - BblbupaeT akcnepuMeHTanbHble U
pacyeTHO-TeOpeTMYECKNE MeToAbI
NOCTaBMEHHOM 3a4a4n, UCXoas U3 MMEIOLLNXCH
MaTepuarnbHbIX U BPEMEHHbIX PECYPCOB

3HaeT: cTpoeHne u  YHKUMOHMPOBAHUE MaKpPOMOIEKYN
KNeTkn - HOCUTENeW reHeTUYeckon  crneumnduyHocTy;
3KCNepuvMeHTanbHble U pacyeTHO-TeopeTMdeckne MeTodbl
peLleHns NOCTaBNeHHOW 3ag4a4m

YMeeT: aHannM3npoBaTh, OLEHNBATL U NMPUMEHSTL NOMyYEHHbIE
3HaHMA  MpU  U3YYEeHMU  Opyrux  gucuunnMH u - B
npodeccuoHanbHon AeaTenbHOCTH;

Bnageer: COBpPEMEHHbIMU 3KCNepMMeHTalnbHbIMMN N pac4eTHO-
TeopeTn4eCKMMmn MmetTogamMmm n3y4eHunsa KreTok npo- n 3ykapumot
Ha MOJ1EKYITAPHOM YpPOBHE

NO3nke2 - PopMupyeT (pa3pabaTbiBaeT) nnaH

3HaerT: CYLWHOCTb ME€XaHN3MOB, JeXalwunx B OCHOBE XpPaHEeHUA,

npoBeaeHus Hay4HO-uccneoBaTenbCkUX | Nnepejayn M UCMNofb3oBaHUUM reHeTUYeckon WuHdopmaumm B
pabot Npo- U 3yKapuUoTUYECKMX KreTKax
YmeerT: CaMOCTOATENBHO nnaHuMpoBaTb Hay4Ho-
nccnenoBaTenbCKyo OeATeNbHOCTb B AaHHOM 06nactu
Bnageet: HaBblkamMy paboTbl C HayyHOW nUTEpaTypon W
COBPEMEHHBIMU KOMMbIOTEPHBLIMU TEXHOMOrMsiM1 Anst coopa,
06paboTKM 1 aHanm3a HOBOW MHopMaLNn
2 MacnopT oueHO4YHbIX MaTepuasnoB No AUCLUUNIIUHE
NHpekc OueHoYHble MaTepuansi
KOHTpONnMp
Ne Paspensbl yemowm NoNe TexHonorus/npouenypa oLeHMBaHNs
n/n OVCLUMMMNUHBI KOMMEeTEeHL, HauMmeHoBaHue B (cnocob koHTpons)
un (unu ee 3apaHm
yacTu)
CTtpoeHue npo- BnaHo4yHoe nnun koMnbloTEPHOE
7] TecTnpoBaHue
3yKapmnoTM4eCcKo MpoueHTHas wkana.
1 N MUKPOBHOI MKe-2 TecTtoBoe 1-27 0-100 %; .
KNeTKu. 3agaHue 0-59,99% - HeyOOBNETBOPUTENLHO;
FeHeTn4eckumn 60-74,99% - yooBneTBOPUTESLHO;
annapat 75- 84,99% -xopoLwuo;
NnpoKapuoT " 85-100% - oTnn4Ho.




HU3LWNX

3yKapuor.
PervisiLms BnaHo4Hoe nnm KoMnbTEPHOE
. TecTnpoBaHue
TpaHCKpuNumum y
npo- u MpoueHTHas wkana.
TecTtoBoe 0-100 %;
? e 3anaHve 28-55 0-59,99% - Hey40OBNETBOPUTENLHO;

lNo3nTtrBHasA n

60-74,99% - yooBreTBOPUTENBHO;
HeraTuBHas

75- 84,99% -xopoLwuo;

Perynsuus 85-100% - OTNYHO.
BnaHo4yHoe unu KoMNblOTEPHOE
PervasLms Ha TecTtnpoBaHue
ynsd MpoueHTHasa Wwkana.
TPaHCNALMOHHO TecToBoe 0-100 %;
3 M " 53-81 o i )
3agaHue 0-59,99% - HeyOOBNETBOPUTENLHO;
NnoCcTTpaHCNAUM

60-74,99% - yooBreTBOPUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - oTnn4Ho.

OHHOM YpPOBHE.

3 OueHoYHbIe MaTepuanbl AnA HpOMe)KyTO‘-IHOﬁ aTTecTauun.

TunoBble KOHTPOJIbHbIE 3afJaHMA WU UHble MaTepuanbl, Heobxoaumble Ans
OLEHKU 3HaHUW, YMEHWUN, HaBbIKOB U (UNU) onbiTa AEATENIbHOCTU, XapaKTepu3yrLmnX
aTanbl ¢opmMMpoBaHUS KOMMNETEHUMW B npouecce OCBOEHMA obpasoBaTesibHOM
nporpamMmmbl

[na OUEeHKN 3HaHWW, YMEHWW, HaBbIKOB CTYAEHTOB MO AUCUUNMMHE MNPUMEHSIETCSA
BOanbHO-penTUHroBasi cuctTema oLeHKM CPOpMMPOBAHHOCTU KOMMETEHUNN CTyaeHTa.

BanbHO-penTuHroBas cuctema OLEHKN OCYLLECTBIAETCSA B TEYEHNE BCEro cemecTpa npu
npoBefeHUn ayauTOPHbIX 3aHATUA U KOHTPONSA caMocTosTenbHon paboTel. Nokasatenammu OM
ABNSAIOTCA: BbINOMHEHUS TeCTOBbIX 3agdaHuh. OueHKU BbICTABNAKTCA B COOTBETCTBUMM C
rpadPuKoM KOHTPOMSA TEKYLLEN yCrneBaeMoCTn CTYAEeHTOB B aBTOMaTU3NMPOBaHHYO cuctemy 6as
AaHHbIX (ACYBL) «PenTnHr ctyaeHToBY.

ATTecTauma obyyaroLeroca no gUCUUnIMHe NpoBOANTCS B POPMeE TECTUPOBAHUS.

Kaxgbl BapuaHT TecTa BKNYaeT 68 KOHTPOSbHbIX 3a4aHUN.

B cnyyae HeynoBneTBopuTENbHOM cAavn 3adeTa CTYAEHTY NpefocTaBnsieTcss npasBo
NOBTOPHON CAayM B CPOK, YCTAHOBMEHHbIN NS NUKBMAAUUN akageMUYeCcKOn 3ag0MmKEeHHOCTH
Nno UToram COOTBETCTBYIOLLIEN CECCUN.

TecTbl (TecTOBbIE 3aAaHuS)

Wundp n HammeHoOBaHWe KOMNeTEeHLUMN

MKB-2 CnocobeH  nnaHvpoBatb paboTty UM BblbupaTb  MeTOabl peLleHnd
nccnepoBaTtenbCcKkMxX 3a4ayv afekBaTHO MOCTaBreHHbIM LieNsAM C Y4eTOM LUMPOKOro MOHMMaHUS

npodeccuoHanbHom obrnactn n/mnu obnactn obydeHns, B TOM YMCIie HA MEXANCLMMINHAPHOM
YpOBHe

Ne TecToBoe 3afjaHne C BapmaHTaMu OTBETOB U NPaBuUIibHBIMU OTBETAMMU
3agaHus

1 B kakoi u3 Monekyn HyKnemHOBbIX KUCMOT MEXHYKNeoTuaHble cBa3n 6onee MobunbHbie?
a) PHK;
0) MOBUNBHOCTE MEXHYKNeoTUaHbI cBasen kak B [IHK, Tak n B PHK ogmHakoBa;
B) OHK.

2 B kakon KoHgopMaLMKM YaLle BCEro HaxXoauTCs yrrneeos B NONMAae30KCMpuboHykneoTngax?
a) 3'-3HO0KoHOpMaLme;
0) 2'-3HpoKoHbopMaLmen;
B) 3'-aHAOKOH(opMmaLuumn 1 B 2'-3aHA0KOHhoOpMaLmu.




3 B kakon koHopMaLuMK Yalle BCcero HaxoauTcs yrrneeoa B nonupuboHykneotnaax?

a) 3'-aHaoKoH(opmauuen;
0) 2'-3HO0KoHOpMaLmeEN;
B) 3'-9HAOKOHpopMaLmm 1 B 2'-3HO0KOHGOpMaLINN.
4 BcTtaBbTe nponyieHHoe crioBo «[oCcKOCTM Konew, reTEPOLMKITMYECKMX OCHOBaAHWIA ... FNaBHOM OCK
cnupanu OHK»
a) napannesnbHbl;
0) pacnonoXeHbl Nog TyNbIM YIIOM K ...;
B) pacnonoxeHbl No4 OCTPbIM YIMOM K ...;
r) nepneHaNKynsapHbI.
5 BbibepuTe U3 NnpeanoXeHHbIX HUXe Lienu 1 3a4ayum MonekynsapHon 6uonornn.
a) co3faHue MeTOAO0B OUAarHOCTUKN U NleYeHUsi reHeTuYecknx 6onesHen, BUpPYCHbIX 3a-
ooneBaHuWM;
0) M3y4yeHne MOJIEKYNAPHbIX OCHOB 3Bonwuun, audcgepeHUnpoBKkn, 6uopasHoobpa-
3UA, pa3BUTUA U CTapeHUs, KaHUeporeHesa, MMMyHUTeTa u gp. ;
B) co3faHue HOBbIX GMOTEXHOMOrnm NPOou3BOACTBA NMULLEBLIX MPOAYKTOB U pPa3HO06-
pa3HbIX OUONOrMYECKM aKTUBHbIX CO€AMHEHUN (FOPMOHOB, AHTUFOPMOHOB, PEeJIU3UHT-
c¢hakTOpOB, 3HEeproHocuTenen n ap.) ;
r) reHOMHas JaKTUITIOCKONUS; co3aaHue 6aHKOB reHoB;
a) pacwudpoBKa CTPYKTYpPbl FEHOMOB;
e) yCTaHOBMEHME NPUYNH BO3HUKHOBEHUS HAacneacTBeHHbIX Oone3Hen YenoBeka u pa3paboT-
K CNOCOBHOCTY UX NEYEHUSI.

6 'oe B kneTkax aykapuot cogepxutca JHK?
a) B Agpe;
6) B MUTOXOHAPUAX;
B) B nnacrtuaax;
r) B Komnnekce ronbakn

7 'oe obpasytotca PHK?
a) B Aape;
0) B AApbILUKaX;
B) B KomMmnnekce [fonbaxu;
r) B pubocomax
8 OHK cogepxut:
a) pnbo3y, ocTaTtok pocHOPHON KUCIOTbI, OOHO U3 YETBIPEX a30TUCTBIX OCHOBAHWUI: aJeHWH,
ryaHvH, UMTO3UH, TUMUH;
0) Oe30kcmprbosy, octatok hochOpHOM KUCMOThI, OOHO M3 YeTbipeX a30TUCTbIX OCHOBAHWIA:
A[lEHWH, TYaHWH, LNTO3MH, ypauusT,
B) prnbo3y, octaTtok POoCHOPHON KUCNOTbI, OQHO U3 YETbIPEX a30TUCTbIX OCHOBaHWW: adeHWH,
rYaHWH, LMTO3MH, ypaLum;
r) [e30Kcupunbo3sy, octatok pocOpHON KUCINOTbI, OAHO U3 YeTbIpex a30TUCTbIX OCHO-
BaHWW: aA€HWH, T'YaHUH, UUTO3UH, TUMWH.

9 OHK yrneBoaHbIN KOMAOHEHT COCTOMUT U3 ...
a) D-pnboa3si;
0) D-2-pe3okcmpu6o3bl;
B) L-pnbos3bl;
r) L-2-ne3okcnpnbossbl.

10 Kak HasbiBaeTcs hepMeHT, OCYLLECTBMSIOWMNIA penakcauuio CBEPXCNUPANU30BaHHbLIX MOJEKYX
OHK, cHMMas nx BHyTpeHHee HanpshkeHue NyTeM BHECEHUS OOHO— U OBYLEMOYEYHbLIX Pa3pbiBOB C
nocneaylowum nx BOCCTaHOBMNEHNEM (NTUTMPOBAHNEM).

a) [OHK-nwurasa;

0) [OHK—nonumepasa;

B) IOHK-Tononsomepasa;

r AesokcnpmboTngnmpuMmngnHdoTonmasa.

11 Kakune Bngbl PHK oTmevaloTcs Kak y npokapuoT, Tak U 3ykapmuoT?

a) maTpuyHan PHK;

0) manas uutonnasmatuyeckas PHK;
B) TpaHcnopTHas PHK;

r) pu6ocomHas 5S PHK.

12 Kakos gnameTtp cnupanu monekynesl AHK (B HM)? HanucaTtb oTBeT, OKpyrnsasi 40 AeCATbIX.
OTBET: 2,0

13 Kakosa ponb PHK B pennukaumu OHK?

a) BbICTyNnaeT B poJi1 3aTpaBOK (MpanmMepoB);




0) Heobxoauma Ans MHULMALMKM CUHTE3a KOMMIIeMeHTapHbIx uenen OHK;

B) BbINOSIHAET ponb perynsatopa uHuuvauuu pennukaumm OHK B Toukax Havyana pe-
nnvKaumu;
r) BbICTYNaeT B ponu maTtpuubl npu cnHtese JHK
14 KakoBbl pyHkLMM MPHK?
a) ABMSOTCA NEPBUYHBIMU TPAHCKPUNTaMU M UMEIOT TaKyto >Xe ANWHY, KaK U reHbl, C KOTOPbIX
OHW CKOMMPOBAaHbI, APYrMe — YacTUYHO NPOLLECCUPOBAaHbI U YTPaTUIM paa MHTPOHOB;
0) HeceT MH(opmauuo, obecneunBaloLLy0 CUHTE3 cneuucnyeckoro 6enka Henocpen-
CTBEHHO Ha HEeW camon, a Takke UH(opMaLMIio O BPEMEHU, KONIMYeCTBE, MECTE U YCIIOBUAX
CUHTe3a 3Toro 6enka;
B) CTPYKTYpHas ocHoBa Ang opMMpOBaHUst pUBOHYKNENPOTENHOBOTO TSXKA;
r) akLenTMpoBaHMe aMMHOKUCIIOT U NEPEHOC UX B BENOKCMHTE3NPYIOLLNIA annapart KIeTKu.
15 KakoBbl pyHkLMM MUPHK?
a) SABNSAOTCA NEPBUYHBIMU TPAHCKPUNTAMU U UMEIOT TaKyHo e AMNUHY, Kak U reHbl, C KOTOPbIX
OHW CKOMMPOBaHbI, Apyrne — 4acTUYHO NPOLLECCMPOBaHbI U YTPaTUNKN pAd UHTPOHOB;
0) (pyHKLUN HE YCTAHOBMNEHbI;
B) HeceT MHopmauuo, obecneunBatoLLyto CUHTE3 cneunduyeckoro 6enka HenocpeacTBeH-
HO Ha Hew caMoK, a Takke UHOPMaLMIO O BPEMEHU, KONMYECTBE, MECTE U YCIOBUAX CUHTE3a 3TO-
ro 6erka;
r) CTPYKTYpHas ocHoBa Ans popMmpoBaHnst puboHyKNenpoTENHOBOIO TshKa.
16 Kakon Bug PHK nmeeTt BTOpUYHYIO CTPYKTYPY B BUAE KKMEBEPHOMO NMcTa»?
a) MuPHK;
0) MPHK;
B) maPHK;
r) TPHK.
17 Kakon cBa3blo coeanHeHbl Mexay CoOB0N MOHOMEPHbIE OCTaTKN B HYKINEWHOBLIX KMcnoTax?
a) ¢dochoanacpmpHbIMU CBA3AMMU;
0) BOAOPOAHbLIMU CBA3AMY;
B) CTIKUHI—B3aMMOLENCTBUAMU;
r) BaH—agep—-BanbcoBbiMy B3anmogenctBnamu;
N-rnnko3vaHON CBA3LHO.
18 Hanuwwute nocneposatensHocTb JHK, komnnementapHyto 5CTG CCA TTG TCA GAC TCC 3.
OTBET 3TAC GGT AAC AGT CTG AGG &
19 HykneunHoBble KACMOTbI ABNSAOTCS ...
a) 61onorM4eckMmMm MoHOMepamu;
0) 3M1EMEHTOOPraHNYeCKUMU NonnMepamu;
B) nonucaxapvgamu,
r) 6uonornyeckumm nonumepamm.
20 OgHa uenb yuyactka [JHK wumeeTr cnegywouwy nocnefoBaTenbHOCTb  OCHOBaHuMKM 5
GTAGCCTACCCATAGG 3'. KakoBa bygeTt nocnegosatenbHocTs MPHK?
OTBET: 5' GUAGCCUACCCAUAGG 3'
21 OTmMeTbTe NypMHOBbBIE a30TUCTbIE OCHOBaHUS.
a) TUMMUH;
0) LUMTO3UH;
B) ryaHwH;
r) afeHuH.
22 PHK yrneBoAHbIN KOMNOHEHT COCTOMUT U3 ...
a) D-pu603bl;
0) D-2-pe3okcmprb03a;
B) L-pnbos3bl;
r L-2-ge3okcnpurbo3bl.
23 C kakuM MHTEpBanoM YMoOXeHbl CTONKOW rmapodobHbIe NyprHOBbLIE Y MUPUMUANHOBbLIE OCHOBAHMS
ob6ewnx uenen (B HM)? HanmcaTtb OTBET OKPYrNsAst 4O COTbIX.
OTBET: 0,34
24 CBa3b Mexay VYrrneBOAHbIM OCTaTKOM W reTepoUUKITMYECKUM OCHOBAHMEM B HyKneoTuae
OCYLLIECTBMSETCS C MOMOLLBIO ...
a) N-rnmko3ngHoun cBA3MU;
0) hochoanadUupHbIX CBA3EN;
B) CTOKMHI—B3aMMOAENCTBUN;
r) BaH—gep—BanbcoBbiMy B3anmogencTeuii.
25 Ckonbko BogopoaHbix ceasen mexay G un C B ctpyktype AHK?

a) 1,




0) 2;

B) 3;
r 4
26 ®parmeHT OHK cogepxut 30000 A-HykneotmgoB n 40000 LI-HykneotugoB. CKOMbKO B OA@HHOM
dparmeHTe T- n [-HykneoTnaos?
a) T — 30000, ' — 40000;
0) T — 40000, ' — 30000;
B) T — 60000, ' — 80000;
27 Yem oTnmyatotcs pasHble Tunbl PHK?
a) nepBUYHON CTPYKTYpPOWn;
0) nocnepoBaTeribHOCTbIO HYKNEeOTUAOB;
B) (PYHKLMAMM B KNeTKe;
r) MOJEeKYNAPHON Maccomn

28 B uem cxopcteo OHK y npokapmoT n MUTOXOHOPUN?
OTBET: AHK siBnsieTca KonbLIEBOW;

29 BbibepuTe 0COBEHHOCTU MHULMALINMN TPAHCKPUMNLIUK Y MPOKapUOoT.
a) Bcerga TpebyeTcs npeaBapuTenbHOE CBA3bIBaHME C NMPOMOTOPOM LESION COBOKYMHOCTU
0enkoB — 06 MXx hakTOpOB TpaHCcKpunuuKu, ¢ obpasoBaHnem komnnekca TFIID;
0) B HEKOTOpbIX OMnepoHax, HeobxoAMMO npegBapuTenbHOEe B3aumopenucrteue c npo-
MoOTOpOM AononHuTenbHoro 6enka (CAP);
B) PHK-nonumepasa HenocpencTBEHHO y3HaeT onpefesieHHyK nocriefoBaTesNibHOCTb
HYKINeoTUAHbIX Nap B COCTaBe NpomoTopa — Hanpumep, 6okc NpnbHoBa;
r) B y3HaBaHMM NpoOMoOTOpa y4yacTByeT cneuvanbHbii 6enok — T. H. o-cdhakTop. 3aTem K
Hemy npucoeauHserca PHK-nonumepasa, npeacraBnsiowas co6om tetpamep us cyovenm-
HUL Tpex BUAoB: a, B un B'.

30 BbibepuTte ocobeHHocTu cuHTesa PHK.
a) CYMMETPUYHOCTb MpoLecca;
6) acMMMEeTPUYHOCTb NpoLecca;
B) KOHCEepBaTUBHOCTb NpoLecca;
r) He TpebyeT ANnsA CBOero Hayana HAKaKoWu 3aTpaBKMU.

31 3a cyeT Kakmx 06CTOATENBCTB AOCTUraeTcsl TOYHOCTb NpoLlecca paspesaHus uenu npe-PHK?

a) B Hayane M B KOHLUE KaXZoro MHTpPOHa MMEKTCHA onpefenieHHble MOocnefoBaTernibHOCTU
HYKNeoTUAOB: TakK, UHTPOHbI BCerga HaunHatotes ¢ MY, a koHyarotca gynnetom A-T;

0) ONs y3HaBaHWsA nocnenoBaTenbHOCTEN B Havarne M KOHLEe MHTPOHa WCMONb3yTCs Manble
anepHble PHK (MaPHK). MocnegHue cBasaHbl ¢ dhepMeHTamu, kKaTanusnpyowmnmmn cnnamcuHr. Ta-
Kne prbOoHYKNeonpoTeENHbIE KOMMIEKCHI HA3bIBAKTCA CrflaHOCOMaMu;

B) BepHbI 06a oTBeTa.

32 3a cyeT Yero gocTuraeTcd TOYHOCTb CMancuHra?

a) B Hayane M B KOHLUE KaXXOOro MHTPOHA MMETCS onpederieHHble NocrneaoBaTeNbHOCTU
HYKNeoTNaoB;

0) manble saepHble PHK (MaPHK) y3HatoT onpegeneHHble nocneaoBaTenbHOCTU B Havane m
B KOHLE KaXkoro MHTPOHa U COBMECTHO C pepPMEHTaMMU, KaTaNM3NPYHOHT CNITANCUHT;

B) BepHbI 06a oTBeTa.

33 Kak Ha3blBaeTCa aKTMBHbIN LEHTP B pubocome, koTophbin obpasoBaH yyactkom 18SpPHK, koTopbliii
KOMMNeMeHTapeH Ha NPoTsKeHUU 5-9 HykneoTnaoB 5'-HeTpaHcnmpyemomy cparmeHtTy MPHK?

a) nenTuaunbHblv LeHTp (M-ueHTp);
0) aMUHOKUCIIOTHBIV LIEHTP (A-LEHTP);
B) ueHTp cBA3biBaHUA MPHK (M-ueHTp);
r nentuauntpaHcgepasHbl LeHTp (MTO-ueHTp).

34 Kak Ha3biBaeTcsa npovecc, Npu KOTOPOM NPOUCXOAMT Bbipe3aHNe UHTPOHOB U CLUMBAHWE 3K30HOB B
HenpepbIBHYO Lenb M3 cpegHux yvactkoB npe-TPHK u npaktudeckn Bcex (KpOMe TMCTOHOBbIX)
npe-MPHK?

a) TpaHCNAums;
0) donauHr;
B) CMNJIANCWUHT;
r NPOLIECCUHT.
35 Kak HasbiBaeTcsl cTagusi afioHrauumn, onmMcaHve KoTopow npueogutcs Huwke? Co cBobogHbiM A-

LEeHTpoM pubocombl cBSA3biBaeTcA odepegHas aa-TPHK - Ta, yell aHTMKOOQOH KOMMIEMeHTapeH
kogoHy MPHK, Haxopswemyca B A-ueHTpe. Ecnn aHTukogoH aton aa-TPHK He komnnemeHTapeH
kogoHy MPHK B A-LeHTpe, KOMNMEKC He 3ajepxuBaeTcs 34ecb M nytem avddysuu nokuaaet
pubocomy. B cnyyae Xe KOMMNEMEHTApPHOroO B3aUMOAEWCTBUSA aHTUKOAOHA C KOAOHOM
BbllleyKa3aHHbIN  KoMmnnekc pacnagaetca: ero aa-TPHK cesasbiBaetcs ¢ A-ueHtpom, [TO




rmgponuayetca go NAd, n nocnegHun BbicsoboxaaeTcs BMecte ¢ paktopoM EF-lu. 3atem EF-lu,
npu yyactum caktopa EF-Is(nogobHoro dpaktopy elF-I), BHe pndocombl oobmeHmBaeT 'OP Ha [T
M cBA3bIBaeT ovepeaHyto monekyny aa-TPHK.

a) cBA3biBaHue aa-TPHK;
0) 3aMblkaHue NenTuaHom CBA3N;
B) TpaHCNoKauus.

36 Kak HasbiBaeTcs aTan TpaHCMAAUUWM , CUTHANOM O HACTYMNIEHWMM KOTOPOTO CIYXXUT MOSIBIIEHUE B
pubocome ogHOro u3 «b6eccmbicneHHbIx» kogoHoB MPHK — YAA | YAT unun YIA?
a) TEPMUHALUA TPAHCNALMUY;

0) 3MoHrauma TpaHcnaumm;
B) WMHULMALNS TPaHCHALMU.
37 Kak HasbiBaloTCs 6enku, MHULMMpyoLLMe Hadano pennukauumn y 6akrepmmn?
a) Xenukasa;
0) nparnmasa;
B) OHK-nonnmepasa;
r) DnaA.

38 Kakass OHK-nonumepasa npokapuoT obnagaet AHK-nonumepasHon aktMBHocTu, 3'—5'-un 5'—3'-
9K30HYKIea3HON aKTUBHOCTbIO?
a) OHK-nonumepasa ll;

0) OHK-nonumepasa l;
B) OHK-nonumepasa lll.

39 Kakass n3 HwxkenepeumcrieHHbiXx (yHKUMIA Tenomepa3 obycrnaBnuBaeT CTabunusaumio KOHLOB
pa3opBaHHbIX XPOMOCOM?

a) cTabunusaunoHHas;

0) BNUSIHNE Ha SKCMPECCUIO FEHOB;
B) «CYeTHaa»;

r MexaHuyeckasl.

40 Kakas u3 HwkenepeuncneHHbix yHKUMN Teriomepas obycnaenveaeT TernomepHsle otaensl OHK
BbICTYNalT B KayeCTBE 4acoBOro YCTpowWcTBa (T. H. pennnMkomeTpa), KOTOpOoe OTCYUThLIBaeT
KONMMYECTBO AEMNEHUI KINETKM NOCMne NCYE3HOBEHUSA TENOMEPA3HOW aKTUBHOCTMN?

a) cTabunmnsaymnoHHas;

0) BMUSIHNE Ha 3KCMPECCUIO0 FEHOB;
B) «cyeTHasy»;

r) MexaHuYeckas.

41 Kakass 13 HwkenepeyucrieHHblX yHKUWA Ternomepas OnucbiBAeTCA MNPUMEPOM «TENOMeEpbI
CLUENNSAT OPYr C OPYrOM KOHLIbl CECTPUHCKUX XpomaTtug (0Opasylolmxcsi B XpOMOCOMe nocrne S-
dasbl). Bo3amoxHO, 3TO cuenneHne NpoOMCXOAMT 3a cuyeT rmbpuamsaunm Tenomep CeCTPUHCKUX
OHK»

a) cTabunuaauunoHHas;

0) BNUSIHWE Ha 3KCMNPECCUIO FEHOB;
B) «CYeTHaay;

r) MexaHu4eckas.

42 Kakasi monekyna sBnsieTcst UICTOYHUKOM 3HEpPriu A58 MHMunaumMm TpaHcnsauumn?

a) ATO;
6)  UTo;
B) mo;
r) TTO.

43 Kakolt akTuBHbIN LieHTp B pubocome cesisbiBaeT MPHK?
OTBET: M-ueHTp

44 KakoBa npumepHasa ckopocTb aswkeHus no OHK depmenta PHK-nonumepasbl u cuHtesa PHK
(HykneoTnaoB B cekyHay)?

OTBET: 30

45 KakoBa dbyHkuusa AHK-nnras?

a) 0enoK BbIMOMHAET POSib KMPULLIENKN», KOTOPAs KPEMUT KOMMIEKC MonMMepas K pennuuyu-
pyemou uenun AHK;

0) obecneunBaloT pacnneTeHve B panioHe PennMKaTMBHOW BUIKM ABOWHOW crvpanu poau-
Tenbckon AHK;

B) paspbiBatoT ofgHy u3 uener [JHK, nepeHocst ee npokcMMarbHbIN KOHeL Ha cebs;

r) «cwmBaHue» coceaHux cpparmeHtos AHK

46 KakoBa dpyHkumst SSB 6enkoB?

a) obecneunBaloT pacnneTeHue B pamoHe pennuMKkaTMBHOM BUNKW OBOWHOW cnvpanu poau-

Tenbckon [HK;




0) ©enokK BbINOMHAET POofib «NPULLIENKUY, KOTOpas KPenuT KOMMMEKC nonuMmepas K pennuun-
pyemon uenu AHK;

B) paspbiBatoT ogHy u3 uenen [HK, nepeHocs ee npokcumarnbHbIA KOHeL Ha cebs;

r) cTabunusupyroT ogHoueno4e4Hble yyactku OHK.

47

Kakoe BelLeCcTBO siBNseTcs cybcTpaToM Ansi CMHTe3a HoBbIX Lenen JHK?
a) ALA®;
0) ATMo;
B) arMo;
r) AHTO®

48

Kakyto aMUHOKMCNOTY Y 9yKapuoT KOAUPYeT MHULMUPYIOLLMI KoaoH Bcex MPHK ?
OTBET: MeTuoHuH

49

KoHubl OHK (roe ogHa uenb AnvHHEe Opyroii) HasbiBakoTCs ...
a) TYNbIMU;

0) OBEPKUNSAMU;

B) 3a0CTPEHHbIMU;

r) oBepxeramm.

50

C kakon aMMHOKMCNOTLI HaYMHaeTcs TpaHenaums y 6aktepun?
OTBET: METMOHUH

51

B wanepHoHnHoBoM komnriekce GroEL/GroES kakum konuyectBom mornekyn GroEL obpasoBaHbl
CTEHKM 1 OHO KoTna (HanuwwuTte undpy)?
OTBET: 7

52

B LanepHOHNHOBOM KOMIMJ1EKCe GroEL/GroES ckonbko MmeeTcsa KOTNnoB (HaI'IVILUl/ITe KOJIN4eCcTBO
undppo)?
OTBET: 2

53

B wanepHoHnHoBOoM komnnekce GroEL/GroES ckonbko monekyn 6enka GroES BxoguT B cocTaB
KPbILLKW (HanuwwimnTe umdpy)?
OTBET: 7

54

Beibepute us HmkenepeuncrneHHbix hakTopbl, MPUBOASALLME K akTMBaumm 6enka RecA?
a) ogHouenoyveyvHas OHK;

0) ATO;

B) rTo;

r) ogHoueno4ve4yHasi PHK

55

MaBHbIN 6enok TpaHCNo3nMUui ...
a) remornobuH;

0) YOVIKBUTUH;

B) NPUOH;

r) TpaHcno3sasa

56

Kak HasbiBaeTcs 6Genok, KOTopbln KaTanuampyeT nepeMelleHne B 6enkax ancynbuaHbIX CBA3EN.
Moa ero BnusHMEM B CBOpayMBatoLLieMcsi Gernke paspbiBalOTCA OAHM U BMECTO HMX 3aMblKaloTCs
apyrue aucynbeuaHble cBs3un?

a) YyOVKBUTUH;

6) npotenHaucynbdugusomepasa;

B) RecBCD-Hykneasa;

r RecA.

57

Kak HasbiBaeTcH aHAOHYKNeas3a, OCYLLEeCTBNALWAs pa3peLleHne nonyxmasmbl?
OTBET: pesongasa

58

Kak Ha3biBaeTcs siBNeHue, npu KOTOPOM MPOMCXOAUT NMepeMeLleHne TOYKU NepekpecTa Lenen B
nonyxuasme BAOMb PEKOMOUHMPYIOLLNX AYNIEKCOB?
OTBET: murpauus BeTBneHus

59

Kakvne u3 HmxenepeuncneHHbix 6enkoB OTHOCATCS K rpynne dongonas?
a) npotenHancynbduansomepasa;

0) nenTUAUNNPONUINU3Mepasa;

B) NPUOH;

r) YOVIKBUTUH.

60

Kakune n3 HukenepedncneHHbIX yHKLUA NPUNMCLIBAOTCS K LWanepoHam?

a) yyacTue B HEKOTOPbIX Buaax BHYTPUKIIETOYHOro TpaHcnopTa 6enkoB: B 4YaCTHOCTH,
B NIN30COMBbI (ANA 6enkoB, «OTCNYXUBLUMX» CBOW CPOK U He nopaarolmxcs ponauHry) v B
MUTOXOHOPUM;NoaAepXKaHNe psina 6enkoB B onpeaeneHHOM KOHdopmauunu, B COCTOSIHUM
Kak Obl He3aBepLIeHHOro ¢honauHra;

0) KOHTpPOnb 3a pe¢onguHrom;

B) obecneyeHne npaBunbHOro honamHra HOBoOo6pasoBaHHbIX GENKOoB;

r) npeaynpexaeHne arperayumn HoBbIX BENKOB.




61 KakoBbl (pyHKLMM canT-cneunduryeckon pekomonHaummn?

a) MHBEpCUst (MBMEHEHNE OpMEHTaLMK) oTaenbHbIX ydacTkoB [AHK B xpoMocomax Baktepuii n
OakTepuodaros;

0) nepecTpoikvi B nocnegoBartenbHocTax OHK, koanpyowmx nMmyHOrnoodynmHsl ;

B) nHTerpaums (BknoveHme) AHK ymepeHHbIx dharoB B XpOMOCOMbI 6akTepuii;

r) umHTerpauma (BknioveHune) AHK ymepeHHbIXx daroB B XpoMocombl GakTepui, UHBEp-
cusa (M3meHeHue opueHTauuun) otaenbHbix yyactkos [1HK B xpomocomax 6aktepuin u 6akre-
puodparoB, nepecTponkn B nocnegoBarenbHocTax OHK, kogupyrowmx uMMYyHOrnooynvHbl.

62 KakoBa dhyHKUMS TpaHcno3uumn?

a) TpaHCKpUNuus;

0) TpaHCnAUMS;

B) pekomMOuHauus;

r) nepemMeLLeHmne MoBUnbHbIX FEHETUYECKUX ANTIEMEHTOB;
a) penapauusi.

63 Kakon  cdepmeHT paboTaeTr kak cauT-cneumdpuyeckass  dHOOHyKNeasa:  pacwiennser
opHouenoveyHyto [OHK okono ocobown 8-HykneoTugHon nocnegoBatenbHocTn 5'-GCTGGTGG-3',
HasbiBaemown Chi-cavitom?

a) remornobuH;

0) YOVIKBUTUH;

B) RecBCD-Hyknea3sa;
r) TpaHcnosasa

64 Mepeuncnute CTPYKTYpbI, B KOTOPbIX MPOUCXOAUT paspyLlLueHne 6enkoBbiX MOMEKyI.
OTBET: npoTeocombl 1 NMM30COMbI

65 Mpu kakom TUNe pekoMOMHaLMK FMaBHYO POsb B CUHANCUCE UrpaeT B3aMMHOE y3HaBaHue Denkos,
CBSA3aHHbIX C PEKOMOMHALNOHHBIMU canTamu. 3TN CalTbl COBCEM KOPOTKMUE, N FTOMOJSIOTUSA MEXAY
HUMW HEMOCPEACTBEHHO AN cuHancuca HecyuwlectBeHHa. OHa BaxHa AN CBA3bIBAHUSA CO
cneumdpuyeckumn 6enkamm n anst obMeHa Lensamm Mexay cantamu.

a) «He3aKOoHHas» pekombuHaLus;

0) 3KTONU4Yeckasi pekombrnHauums;

B) caut cneymdunyHas pekoMbuHauums;

r) obulas, unm reHepanu3oBaHHas, pekombrnHauus.

66 PecTpukTasbl BTOpPOro Tuna ...

a) y3HalOT HYXXHYIO MOCNefoBaTeNbHOCTL M pa3pesaloT AByxuenoyHyr monekyny OHK, oT-
CTYNUB onNpefenéHHoe YUCIO HYKNEeOTUAHbIX Nap OT €€ KOHLA (MM B HECKOIbKUX TOYKax Ha pas-
HOM y[aneHwu OT canTa y3HaBaHwusi). Mpu aTtom obpasytotca dpparmeHTsl JHK nubo ¢ poBHbIMU
(TynbiMW) KOHU@MW, NMBO C BbICTyNaKWMMK (AMNKMMK) 5'- nnn 3'-koHUaMu. OTU pecTpuKTasbl
Y3HaKT aCUMMETPUYHbIE CaNThl;

0) y3HaloT onpefenéHHyo NocrneaoBaTernbHOCTb HYKNeoTMA0B U pa3pesaloT OBYXLENOYHYIo
monekyny OHK Henopganéky oT aTon nocnegoBaTenbHOCTU B NPOM3BOMbHOM TOYKE M CaMO MECTO
paspesa He CTPOro crneLmnansHo;

B) y3HalT onpenenéHHylo nocrneaoBaTeNbHOCTbL U pa3pe3aloT ABOMHY cnupanb OHK
B onpeaenéHHon hukCcMpoBaHHOW TOYKe BHYTPU 3TOM nocnepoBaTeribHOCTU. PecTpuKTasbl
3TOro TMNa y3HarT NarIMHOPOMHLIE NMOCNeA0BaTeNIbHOCTU, KOTOPbIe 06NafarT LeHTpanb-
HOMN OCbK U CYMTBLIBAKOTCA OAMHAKOBO B 00€ CTOPOHbI OT OCU CUMMETPUM.

67 Ckonbko mornekyn AT® pacxogyeTcsi Ha CBA3b WM AUCCOLMALMIO KKPBIWKU» C «KOTIIOM» B
wanepHoHnHoBoMm komnnekce GroEL/GroES?
OTBET: 7

68 Ckonbko pa3pbiBOB HEOOXOAMMO 4118 pa3peLleHns Nonyxmnasmbl?
OTBET: 2

69 Y KaKunx OpraHM3MOB YacToTa pekoMbuHaumm Ha eamMHuLy reHoMa bonblue?
a) 3yKapuoT;

0) NPOKapuoT,
B) pasnuynsa OTCYTCTBYIOT.

70 dyHKLUMEN Kakoro ©Oenka €BnsieTCs NpMBOAUTH BO B3ammogencteme opHouenouveyHyto OHK c

rOMOJIOTMYHBLIM AYMSIEKCOM?

a) MPWOH;

0) nenTManNNPoNuNn3Mepasa;

B) npoTenHAMCYNbMUaN3oMepasa;
r) RecA.

71 JkTonuyeckas pekombuHauums - 37O ...

a) pekoMbuHaLms, OCYLLECTBNAOLLAACA Ha KOPOTKUX CheLnanm3MpoBaHHbIX nocrnenoBartenb-

HOCTAX HYKNEeOoTna0B;




6) peKOM6I/IHaL|,MF|, B pe3ynbTaTte KOTOpOVI nponcxogAT HeroMmosnormn4yHbie ObMeHBbI;

B) pekoMOuHauua Mexnay oTaenbHbIMKU yyactkamu romonornyHon AHK, pasbpocaHHomn
no reHomy;
r pekombuHaumsa mexay monekynamu JHK ¢ npoTsbkeHHbIMU y4acTKkamMmn roMOSIorvu.

72 Kak namMeHsieTca y XMBOTHbIX W 4erioBeka C Bo3pacTtoM copepxaHue 5-MLU B [JHK pasHbix

opraHoB?

a) BO3pacTaeT;

0) He N3MeHsIeTCS;
B) CHMXXaeTcA.

73 Kak Ha3sbiBaeTCcs chepMeHT, ocyLlecTBNAOLWMN MmeTunmposaHme JHK?
OTBET: AHK-meTunasa

74 Kak Ha3bIBaloTCsl HEaKTMBHbIE NpeaLeCTBEHHUKN Kacnas?
a) Kacnasku;

0) npoTokacnasbl;
B) KacnasoHbl;
r) npokacnasbil.

75 Kak HasbiBatoTCs (pakTopbl, MpMBOASLIME K aKTMBauMu kacnas u  BbiCBOGOXgawowmecs u3
MUTOXOHAPWUIA (NPY NOBLILLEHNM NPOHULLAEMOCTM MeMOpaH)?

a) oapuH;
0) npoTenHknHasa C;
B) LUMTOXPOM C;
r) npoteasa AlF (Apoptosis Inducing Factor).

76 Kakasa cuctema pectpukuumn n moandukauum MMeeT crnepyloLlme oCoOEHHOCTU: CanThbl ABMNAKTCH
nanvHgpomMamu, T. €. YMTaKTCA OAMHaKoBO C OBeux CTOPOH (C y4yeTOM MOMSAPHOCTM Lenewn);
MeTunasa n pecTpukrasza — oTAenbHble PepMeHTbI; rmaponM3 npoussoguTcsa B obnactn cauvta
y3HaBaHus (M METUNMPOBAHUA), B CTPOro ONpederneHHOM MecTe; Mpu 3TOM MecTa rmgponusa Ha
obenx uensx OHK He BnonHe cosnagaioT, oTyero obpasytowmecs dparmeHTtsl OHK nmetot T. H.
«JIMNKME» KOHLbI (HeGonbLune ogHOLLENOYEYHbIE YHaCTKM, CMNOCODHbIE K CMapyBaHuIo.

a) cucTema BTOporo tuna;
0) OaHHas XxapaKTepucTvka MOXeT NpuHaanexartb kak cucteMe NepBoro, Tak u BTOPOro Tuna;
B) cvcTema nepBoro Tmna.
77 Kakune cbakTtopbl MOryT Bbi3biBaTb B KINETKE OKUCIUTENbHBIN CTPecc?
a) aNeKTPOMarHuTHbIe Nons;
0) cTapeHwe;
B) MIMMYHHbI OTBET;
r) MHPEKUMOHHBIE 3a00neBaHus;
[) Bce OTBETbl BEPHbI.

78 Kakvne anemeHTbl KNneTkn Hambonee 4yBCTBUTEMbHbI K OKUCITUTENBHOMY CTpeccy?

a) pnbocomsi;

0) LeHTpuonu;

B) MeMbpaHa sgep U1 MUTOXOHOPUN;
r MUKPOTPYBOYKM M MUKPOUIAMEHTHI.

79 Kakoe ocHOBaHuWe siBNAeTCcsa akuentopom metunbHoun rpynnel B AHK y 6aktepun?

a) ryaHuH;
0) LMTO3UH;
B) TUMUH;

r) aJeHWH.

80 Kakoln cucteme pecTpukumMm u mogudmkaumm npuHagnexuT crnegyowas xapakrepuctuka? OHa
(PYHKLMOHNPYET KaK eauHbI (hEePMEHTHLIN KOMMMEKC, BKMOYaoWUn Tpu cydbeanHuupl — CcainT-
y3HatoLLy0, METUMNMPYIOLLYIO M PECTPUKTUPYIOLLYIO. Pa3phbiB xe dyxepogHon JHK ocyulecTensieTcs
Ha cpaBHUTENbHO Oonbwom pacctoaHum (nopsgka 1000 H. n.) oT canWta y3HaBaHus (M
METUITMPOBAHMWS) U, BUAMMO, B JOCTAaTOYHO NPON3BOSTbHOM MECTE.

a) cucTema BTOPOro Tuna;
0) AaHHas XxapaKTepucTrka MOXeT NpuHagnexaTtb Kak CucTteMe nepBoro, Tak U BTOPOro Tuna;
B) cucTema nepBoro Tuna.

81 Kakon epmeHT KaTanusvpyloT NepeHoC METUIBHOW rpynnbl OT aKTMBHOW (POPMbI METUOHMHA (S-
afleHO3UNIMETUOHUHA, nnn SAM) Ha onpeaeneHHble a3oTUCTble ocHoBaHus [HK?
a) pecTpuKTasa;

0) MeTunasa.
82 Kakue reHbl y E. coli, yaacTByt0T B penapauumn nospexaeHnin [JHK, BbiaBaHHbIM

ynbTpadnoneToBbiM obny4eHnem?
OTBET: uvrA, uvrB, uvrC un recA




83 Yto Takoe SOS-oTBeT y E. coli?
OTBeT: 3KCTpeHHas peakums Ha nospexaeHue JHK
84 YTto Takoe MUCCeHc-MyTauma?
OTBeT: MyTauusi, B pesynbTaTe KOTOPOM M3MEHEHHbIV KOAOH HauMHaeT KogupoBaTb OPYryl amu-
HOKMCNOTY
85 Pacwmndpyinte cokpalleHHble Ha3BaHna mytareHoB MHHI 1 MHM.
OtBeT: M-MeTun-M-HUTPO-M-HUTPO30ryaHNauH N METUITHUTPO30MOYEBMHA
86 YeMm conpoBoXaaeTcsa peakuusi, kKatanusampyemas noundepason?
OTBeT: bMontoMMHeCLLeHLMEN
87 Yto Takoe nnasmuaa?
OTBET: BHEXPOMOCOMHbI CAMOBOCMPON3BOASLLMNCS FrEHETUYECKU 3NIEMEHT BakTepui
88 Kak HasblBaeTCsi npouecc nepegaym reHeTM4eckoro matepmana mexay oakrepusammn?
OtBeT: KoHbloraumns
89 ®parmeHT AHK, n3obpaxeHHbin Ha puc.1, aBnaeTca ABYXLENOYEYHbIM Ha KOHLLaxX U OaHoLenovey-
HbIM B cepeanHe. [1nsa BepxHen uenn ykasaHa nonspHoCTb.
Puc. 1. ®parment OHK c
5 4+ OAHouenoYyeyHblM  y4acT-
KOM, obpasoBaBLLUMMCS
P HO BCNeACcTBUME paspbiBa B
HWXKHEN uenmu
Ha kakom koHue cparmeHTa, 5' unu 3', HaXxooMTCS yKasaHHbIA Ha HWXHEWN Lenn OCTaTok
docdpara (P)?
OTBET: Ha 5'-koHUe
90 Kakune reHbl, kak npaBuno, cogepxat nnasmuabl?
OTBeThI: reHbl, NOBbILIAOLLME NPUCNOCOBNEHHOCTb BAKTEPUI K OKpYKatoLen cpene
91 Kak HasbiBaeTcsa hepMeHT, KOTopbIn clumBaeT pparmeHTsbl JHK?
OTBET: AHK-nurasa
92 Kakon HykneasHon akTuBHocTblo obnagaet OHK-nonvmepasa | ?
OtBerT: (3' — 5')-3K30HYKNea3HoON akTMBHOCTbIO
93 K kakomy koHUy MPHK gobaensetcsa nonu(A) xsocTt?
OTBeT: K 3'-koHUY
94 Has3oBuTe CUHOHUMWNYHBIN TEPMUH LIUCTPOHA.
OTBeT: reH
95 YT0 HecyT R — nnasmngbl?
OTBET: reHbl PE3UCTEHTHOCTU K aHTUOMOTMKAM
96 YT0 Takoe TpaHCcAyKuma?
OTBeT: NepeHoCc reHoB C NOMOLLBIO NepeHocYymka — bakTepuodara
97 Yto kogupyet reH dnaB y E. coli?
OTBET: renukasy
98 Kakas dyHkuma SSB-6enka?
OTBeT: cBa3biBaHWe ¢ ogHouenodevHon OHK npu pennukaunm
99 Kak Ha3blBaeTcs npoLecc, B KOTOPOM OpraHM3Mm nepenaét reHeTUYeCcKnin maTepuan opraHnamy-
HEMNOTOMKY?
OtBeT: '0pu3oHTanbHbIM NEPEHOC FEHOB
100 Kakon nnasmugon KOHTPOnMpyeTCst CUHTE3 BaKTepUoLMHOB?
Oteet: Col-nnasmuaon
101 KTo ocHoBHOM «x03aunH» dara T47?
OtBeT: Escherichia coli
102 Kakas ocHoBHas cuctema (ctpaterus) 6opbbbl 6akTepun ¢ Bupycamm?
Oteet: CRISPR-Cas
103 Kakas cdbyHkumsa y npanmasbi?
OTBeT: cuHTE3 KOpoTKknx pparmeHToB PHK
104 YTo Takoe pensnkoH?
OtBeT: Mmonekyna nnu yyactok JHK nnu PHK, pennuunpytowminca ns ogHom To4kn Havyana pennu-
Kauuu.
105 M3 cKomnbKM CTPYKTYPHBIX TEHOB COCTOMUT NAKTO3HbIA ONEPOH?
OtBeT: 3
106 M3 cKonbKM CTPYKTYPHBLIX FEHOB COCTOUT TPUNTODAHOBLIN ONEPOH?

OTBeT: 5




Kpntepuun n wkanbl OLEeHKN:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HEeynoBMNeTBOPUTESbHO, YAOBNETBOPUTESNBHO, XOPOLLO, OT/IMYHO»
0-59,99% - HeyOoBEeTBOPUTENLHO;

60-74,99% - ynoBNeTBOPUTENLHO;

75- 84,99% -xopoLuo;

85-100% - oTnn4Ho.

4. MeTognyeckue matepuanbl, onpegensiowme npoueanypbl OLeHUBaAHUA 3HaAHUW,
YMEHMH, HaBbIKOB W (MNU) onbiTa AOeATEeNbHOCTU, XapaKTepusyrwlwmx 3Tanbl
copMupoBaHMA KOMNETEHLUN

Mpoueaypbl OLEHUBAHUS B XO4E€ WU3YyYeHUss OUCLMNIMHBbI 3HAHWN, YMEHUA U HaBbIKOB,
XapakTepuayrLmnx atanbl GOPMUPOBAHNSA KOMMETEHLMI, perfaMeHTUPYOTCHA NONOXEHUSMN:

- 1 BI'YUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax U 3ayeTax;

- N BI'YUT 4.1.02 lNonoxeHne 0 penTUHIOBOW OLEHKE TeKyLLen yCreBaeMoCTy.

[Ana oueHKN 3HaHWW, YMEHW, HaBbIKOB OBOy4YaloLWMXCH N0 AUCLMMNMHE NPUMEHSETCS
pevTMHroBass cuctema. lMtoroBasi oueHka No AWCUMNMMHE oOnpefensieTcd Ha OCHOBaHUM
onpegerneHnsa cpegHeapudMeTUYecKoro s3HadeHnss 6annoB No KaxxgoMy 3agaHuio.

3ayeT No AMCUMMNIIMHE BbICTABNSETCSA B 3a4€THYI0 Be4OMOCTb N0 pedynbTataMm paboThbl B
CeMecTpe mnocrne BbIMOMHEHNA BCEX BMAOB y4yebHOM paboTbl, NPeayCMOTPEHHbLIX paboden
nporpaMmMon  AUCUMNIIMHBLI  (C  OTMETKOM «3a4yTeHO») W MofnydeHun Mo pesynbTaTam
TECTUPOBaHUA N0 BCEM pasgenam ANCunninHel He meHee 60 %.



5. OnucaHne nokasaTenen U KpUTepueB OLlEHMBaHUA KOMMNETEHLMMA Ha pa3fiM4YHbIX 3Tanax ux (popMupoBaHuUsi, onucaHue
LIKan oueHUBaHUA ANA KaX[oro pesynbTata o6y4YeHusi No gucumunnuHe

Pesynbtathl 06y4eHus Mpeomert
no atanam OLEHKU (NpoayKT
dopmMmnpoBaHus Unu npotecc)
KOMMEeTeHLNN

[NokasaTtenb
OLieHMBaHus

Kputepumn oueHnBaHums
ChOpMMPOBAHHOCTM KOMMNETEHLNI

LLikana oueHMBaHusA

Akagemunyeckas YpoBeHb OCBOEHUS
oueHka unu 6annel | KOMNETeHUUn

Wncgp n HaumeHoBaHMe kKomneTeHuum [1KB-2 CnocobeH nnaHu

poBaTb paboTy W BbIGMpaTb MeToabl pelle

HUA unccnenoBaTtesibCKMX 3adad agekBaTHO

NOCTaBMEHHbIM LENsiM C y4eTOM LUMPOKOro NOHMMaHust npoeccuoHanbsHorm obnactm n/unm obnactm oby4yeHusi, B TOM YUCIe HA MEXANCUMMIMHAPHOM YPOBHE

3HaTb 3HaHue [leMOHCTpaLMS Ob6yvatowunca  gemoHCcTpupyeT  3HaHus | 3adteHo /60-100 OcBoeHa
COBPEMEHHbIX TP COBPEMEHHBbIX npeacTaBneHun " (6a3oBbIn)
. 3HAHMIN COBPEMEHHbIX
npeacTaBneHnun n NDeACTaBneHMi KOHUEeNuMM  MONEKYNSPHOro  CTPOEHUS
KOHLenumu P MUKpPOBHOM KneTKu, CTpOeHus n
KOHUenumm
MOIEKYNSPHOro MONEKVASIOHOTO DYHKLMOHUPOBAHUSA MaKpOMOSEKYIT KNEeTKu
CTpOeHus YIAp .| - HocuTernen reHeTn4ecKomn
- CTPOEHNA MUKPOBHOMN .
MWKPOOHOW KNeTKM, KIETKN. CTOCHMS U CneundUYHOCTH;  SKCNEpPUMEHTarbHbIX U
CTPOEHMUA U » TP pacyeTHO-TEOPETUYECKNX MeTO/0B
PYHKLMOHNPOBAHUA _
PYHKLMOHNPOBaHUSA peLleHns NocTaBneHHon 3afayu, CyLHOCTH
MaKpOMOINEKYI KIeTKu
MaKpOoMOIieKyn . MexaHW3MOB,  nexawmux B  OCHOBe
y - HocuTenen
KneTKu - HocuTenewn FEHETIYECKON XpaHeHus, nepegayn M WUCMNOMb30BaHUM
reHeTu4YecKom CneUMdIIHOCTI; reHeTuyeckon wHgopmaumm B TMpo- MU
cneundunyHoCTY; ’ 3YyKapuoTMYeCcKnX KneTkax
3KCnepuMeHTanbHbIX >
SKCMepUMEeHTanbHbIX | pacyeTHo- Obyvarowuincs He gemoHCTpupyeT 3HaHus | He 3auteHo /0- 59,99 | He ocBoeHa
W pacyeTHo- BPEMEHHbIX n TaBneHnn " H TaTOYHbLIN
Terc)) €TNYECKNX TEOPETMHECKMX Eng:n evm Mornek rJ)-|e;|picl-|:ro ° CTpOEHUS (nepoctaro )
P MEeTOLOB peLUeHUs Henuun ynsp P
MEeTO[0B peLleHuns HOCTABIIEHHON MUKpPOBHOM KMeTKu, CTpOeHUSA "
nocTaBneHHoOn HKLMOHUPOBaHNS MaKpPOMOJEKYS KIeTKM
3aJayu, CyLIHOCTH cpyHKu P 9 P y o
3aayu, CyLIHOCTH MEXEHN3MOB - HocuTenen reHeTn4ecKomn
MexXaHM3MOB, ’ :
nexalumx B OCHOBe fexaimx g ocHose cgiﬂgilgq:!:?gmqsgggﬁxpmMeHTan;I:t;I())( ol;
XpaHeHus, nepefaym P P . A
XpaHeHus, nepegaqn | F oo peLleHns NocTaBneHHoW 3afayu, CyLHOCTH
1 NCMONb30BaHWM FEHETUIYECKON MEeXaHN3MOB, nexawmx B OCHOBe
reHeTU4ecKomn XpaHeHusi, n 41 M UCMOMNb30BaHUM
MHOPMALMM B MPO- 1 paHeHus, nepesa crnonb3oBa
WHopmauum B Npo- SYKAPUOTUUECKIX reHeTuyeckon wHopmaumm B TMpo- MU
N 3yKapMOTUYECKNX KHETKAX 9yKapuoTMYEeCKMX KneTkax
KneTkax
YMeTb YMeHune HemoHcTpauus O6yvatowunca aemoHcTpupyeT  ymeHust | 3auteHo /60-100 OcBoeHa
OCYLLIECTBMATb MOUCK | YMEHUs OCYLLEeCTBMATbL NOUCK HOBOW MHGOpMAaL MK (6a30BbIi)
HOBOW MHPOPMAaLMKM | OCYLLECTBNATL MOWCK | MO npegMeTy, B TOM  4ucre  Ha




no npeameTy, B TOM
yucne Ha

HOBOW  MHOpMaL MK
no npegmMety, B TOM

mMexancumnimnHapHom YpOBHE,
aHanm3npoBaTtb, oUeHMBaTb U NMPUMEHATb

MEXOMCUUNIIMHAPHO | yMcne Ha | Nony4YeHHble 3HAHUS MPU U3YYEeHUU OPYrux
M YPOBHe, MEXOUCUMMIMHAPHOM | AMCUMMIMH M B NpodeccuoHanbHon
aHanuaupoBaTb, YPOBHe, [eaTenbHOCTH, CaMOCTOSATENBHO
oueHnBaTb 1 aHanuanpoBaTb, nnaHMpoBaTb Hay4yHO-UCCMEeA0BaTENbCKYIO
NPUMEHATb oLeHnBaTb W | 0esaTenbHOCTb B AaHHOW obnacTu
NoNyyYeHHble 3HaHUA | NPUMEHATb Obyvarowuicsa He aeMoHCTpUpyeT ymenus | He 3auteHo /0- 59,99 | He ocBoeHa
NPV N3y4eHUN APYrux | NosflydyeHHble  3HaHWS | OCYLLLeCTBNSATb MOUCK HOBOW WHdOpMaLmm (HepocTaTOYHbIN)
OUCLMNIUH U B npu M3ydeHuUn Opyrvx | no npeamety, B TOM 4ucCne Ha
npoeccuoHansHONn | AMCUMMINH n B | MeXONCUMMITMHAPHOM ypoBHe,
AeaTenbHOCTH, npodeccuoHaneHon aHanM3MpoBaTb, OLEHMBATb U MPUMEHSITb
CaMOCTOATENbHO OeaTenbLHOCTH, nony4YeHHble 3HaHUS MPU U3YYeHUN OpPYrux
nnaHnpoBaTb CaMOCTOATENbHO ajcumniMH M B npodyeccrMoHanbHom
Hay4HO- nnaHUpoBaTb Hay4yHO- | AEATErbHOCTY, CaMOCTOSITENBEHO
nccnegoBaTenbCKylo | MccnegoBaTesbCKyo nnaHMpoBaTb Hay4yHO-UCCIEeAoBaTENbCKYHO
NeaTenbHOCTb B neaTenbHOCTb B | neATenbHOCTb B JaHHOM obnacTtu
JaHHom obnactu JaHHom obnactu
BnapeTtb Bnapgexwne [emoHcTpaums Ob6yvatowunca  aemMoHCTpupyeT HaBblku | 3auteHo /60-100 OcBoeHa
MHpopmaunen od HaBbIKOB BnageHus | BnageHnsa wuHdbopmMaumern 00 OCHOBHbIX (6a3oBbIN)
OCHOBHbIX MHopmMaunen 006 | npyHUMNax MONEKYNSIPHOrO CTPOEHMS U
npuHUmMnax OCHOBHbIX NpUHUMNAax | YHKLMOHUPOBAHUS MUKPOOHbIX  KNEeToK,
MOMNEKYNSIPHOIO MOIEKYNSAPHOro COBPEMEHHbIMU  3KCMEPUMEHTAaNbHLIMU 1
CTPOEHUSA 1 CTpOEeHuUs N | pacyeTHO-TEOPETUYECKUMM MeTodamu
(PYHKLMOHNPOBAHUS | DYHKLNOHMPOBaHUS M3y4yeHUs1 KIEeTOK Mpo- U 3JyKapuoT Ha
MMWKPOBHBIX KIETOK, MUKPOOHBIX  KMETOK, | MOMEKYNAPHOM YPOBHE, HaBblkamu paboThbl

CoBpeEMEHHbIMUN
9KCNepnuMeHTalibHbIM
1N N pacyeTHo-
TEOPETNYECKNMU

COBpEMEHHbIMU
JKCnepnmMeHTalibHbIMU
n pacyeTHO-
TEOPETNYECKNMU

C Hay4yHOM nuUTepaTypon U COBPEMEHHbLIMU
KOMMbIOTEPHBLIMU TEXHOJOrNAMM ans
cbopa, o006paboTkKm ” aHanu3a HOBOMW
MHdopmMaLnn




MeTo4aMu U3yYeHust
KNeToK nNpo- u
3yKapuoT Ha
MOJIEKYNSPHOM
YPOBHE, HaBbIKaMK
paboTbl C HAYy4YHON
nutepaTypoun n
COBPEMEHHbBIMMU
KOMMbIOTEPHBIMM
TeXHonornamMu ans
cbopa, 0bpaboTkm n
aHanunsa HoBOW
nHdopmaumm

MeTogamMum  U3yyeHus
KNeToK npo- "
aykapuoT Ha
MOIEKYNSIPHOM

YPOBHE, HaBbIKaMK
paboTbl C Hay4HOW
nuTepaTypomn "

COBPEMEHHbBIMU
KOMMbIOTEPHBLIMU
TEXHOMOrNsIMM ans
cbopa, obpaboTkn wu
aHanusa HOBOW
WHdopmaumm

Ob6yuvalowunca He AEMOHCTPUpPYET HaBbIKK
BnageHnss WHdopmaumen 006 OCHOBHbIX
NMPUHUMNAX MOJSEKYSAPHOrO CTPOEHUS W
PYHKLUNOHNPOBAHUS  MUKPOOHbBIX  KINETOK,
COBPEMEHHBIMWN  3KCMEPUMEHTANbHBIMU U
pac4yeTHO-TEOPETUYECKMMU MeTogamm
N3y4yeHUs1 KIEeTOK Mpo- U 3yKapuoT Ha
MOJIEKYNSIPHOM YPOBHE, HaBblkaMy padoThbl
C Hay4yHOW NUTepaTypol U COBPEMEHHbLIMU

KOMMbIOTEPHBIMW ~ TEXHONOTMAMU  Ang
cbopa, o06paboTkm M aHanu3a HOBON
nHdopmaLmm

He 3ayTteHo /0- 59,99

He ocBoeHa
(HepocTaTOYHBIN)
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