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MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl

Hucuunnuna «MonekynspHas Ouosiorus» OTHocuTcs K aucuuiiuHam [IpenmerHo-
MeTogudeckoro monyis bmoka 1. Jucturumiber (Momynu) — baszoBas dacTh y4eOHOrO IUTaHa
OCHOBHOIl mpodhecCHOHAIbHONW 00pa3oBaTeNbHOM MPOrpaMMbl  BBICIIETO OOpa3OBaHUA —
nporpaMMbl  OakalaBpuaTa IO HAIPABJICHHUIO TOJATOTOBKM OCHOBHOH Tpo(hecCHOHATBHOU
o0Opa3oBaTeNbHOl IpOorpaMMbl  BBICHIETO 00pa3oBaHusi — MporpamMmbl OakajgaBpuara I10
Hanpasienuio noAarotoBku 44.03.01 INeparornyeckoe oOpazoBaHKE, HANPaBIEHHOCTH (MPOGUIIb)
o0Opa3oBaTenbHOIl porpamMmbl «buosorusy», 3a0uHas gopma 00ydeHusl.

JlucuuiuHa onupaeTcst Ha pe3ysbTaThl 00yueHus, chopMHUpOBaHHBIEC B PAMKaX TUCIUILUINH
[Mutonorus, ['mcronoruss ¢ ocHoBamu sMOpuonoruu, MukpoOuonorus, OpraHuueckas XHMHS,
buonoruueckas xumus.

Pe3ynbrarbl u3ydeHUs UCUMIUIMHBI SIBJISSFOTCS OCHOBOM JJisi WM3Y4YEHUs JUCUUIUIMH U
npoxoxaeHus mnpakTuk. ['‘eneruka, OcHOBbI OuoTexHosioruu, [IpousBojacTBeHHas (HAy4HO-
uccienoBarensckas pabora) [IpenquruioMmHas mpakTHKa.

1. Ilepevyenb NJIAHMPYEMBIX pe3yJIbTATOB 00yueHHs (00pa3oBaTe/JbLHBIX Pe3yJIbTATOB)
10 AUCHHILINHE

Heabo ocBoeHUs JUCHMIUIUHBL «MosekynspHas Ouonorus» SBISETCS MOATOTOBKA
OakanmaBpa K paboTe yuurteneM Ouonorud B oOmeoOpazoBarenbHON mikojie. Jucuurmnaa
npelHa3HayeHa AaTh OyAyUIMM YUUTEIsIM MPOo(ecCHOHANBHYIO (TEOPETHUECKYIO U TPAKTHUECKYIO)
MOJATOTOBKY B OOJIACTH TEOPUU W METOJMKH OOydYeHUs OWOJIOTMM Ha pPa3jMYHBIX CTYIICHSX
00111e00pa30BaTeIIbHON IITKOJIHI.

3agaveii OCBOCHHWS JUCIUILUIMHBI SBISCTCS (OPMUPOBAHUE Y CTYACHTA IIEIIOCTHOTO
MpeJICTaBICHUs] 00 OCHOBHBIX dTarax CTAHOBJIEHHS COBPEMEHHOW HAyKH MOJIEKYJSpHAs OHMOJIOTHs
U €€ CTPYKType, 00 OCHOBHBIX KaTETOPHSX, MOHATHSIX U METOJaX, O POJIH U MECTE€ MOJICKYJISIPHOU
Ouonorun B MpodecCHOHANBHOM MOJArOTOBKE Yy4YUTENs OWONOTHMH W XUMHUHU, CHOPMHUPOBATH
FOTOBHOCTh OyJIyIIEro y4duTenss OHOJIOTHHM W XUMHH K 3(G()EKTHUBHOMY MPENoJaBaHUIO
MPOMEAeBTHUECKOT0, 6a30BOr0 U MPOPUIBHBIX KYPCOB IO MPEAMETY.

B pesynbrare ocBoeHus mporpaMMmbl OakajiaBpuara OOYyYalOIIMKCS JOJDKEH OBJIAJIETh
CIIEYIOIMMHU pe3yabTaTaMHu 0O0y4eHHs Mo Juciuruinae «MonekynspHas Ouonorus» (B Tabmure
Nel mpencraBieHO cOOTHECEHHE OOpa30BaTEIbHBIX PE3YJIBTATOB OOYUEHHMs MO AUCIUIUIMHE C
WHIUKATOPAMH JOCTHKEHHS KOMITETCHITHIA).

2. O0beM TMCHUILUIMHBI B 3a4€THBIX ¢IMHUIIAX € YKA3aHHEM KOJHYeCTBA aKaeMUYeCKHX
4acoB, BBIICJCHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (1o BUIam
Y4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO padoTy 00y4aromuxcs

VY4ueOHBIE 3aHATHS
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KoMnerenuusa n
HHIUKATOPbI ee

OO0pa3zoBaTe/bHBIE Pe3ybTATHI IMCHHIIIMHBI
(3Tanbl GopMUPOBAHMS JUCHUILIIHUHBI)

AOCTHKEHUS B 3HaeT ymeeT BJajeeT
AUCHMILIHHE
IIK-11 Cnocoben | OP-1 OP-6 OP-11
HCIO0JIb30BATH TEOpPETUYECKHE U | INIaHUPOBAThH U MPOBOAUTH | 6A30BBIMU
TeOpeTHYeCKHe W | IPAKTHUYECKHE OCHOBBI | UCCIENOBAHUS B paMKax | MPEJICTABICHUSIMH O
NpaKkTHYeCKue UCCIIeI0BaTEIbCKON y4eOHO-BOCIIMTATENIBHOIO | MPUHIIMIIAX
3HAHMA IS | 1eATebHOCTH B | IIpoIlecca; aHaJU3UpPOBATh | OpraHU3aALUU u
NMOCTAHOBKH U | 00pa3oBaHUM: COBPEMEHHBIE  Hay4HbIE€ | OCYIIECTBICHUS
peLieHus OCHOBHBIE 3Tambl | JOCTIXKEHUSI B 00JACTH | HAYYHBIX
HCCJIe0BATEIbCKUX | HAYYHO- o0Opa3oBaHust U MNpopuUIs | UCCIIEAOBAaHUI B
3a/1a4 B NPeAMETHOM | UCCIIEN0BATEIbCKON MOJITOTOBKH; obnacTu
obJacTu (B | pabotel, Merombl ee | OP-7 oOpasoBarenbHON
COOTBETCTBHH ¢ | opranuzanuu U | CAMOCTOSITEIIHbHO NESTeIbHOCTH;
npogpuiem M | OCYILECTBIICHMUS, OCYLIECTBIISATh ~ HAY4HO- | OIBITOM NPUMEHEHUS
YPOBHEM 0O0y4YeHHs) | IPHHLIUIIBI UCCIIEIOBATEIbCKYIO U | TEOPETUIECKUX u
" B odaacTu | ohopMIICHUS HAYYHOTO | IPOEKTHYIO JEATENIBHOCTD | MPAKTUYECKUX 3HAHUM
o0pa3oBaHust COYMHEHHUs B 00jacTu | B o0yacT 0OOpa3oBaHMWs; | JUIi IMMOCTAaHOBKH |
o0pa3oBaHUsl U  €ro | aHAJU3UPOBATh peLeHus
HNuankaropsi OLIEHKH; OCOOCHHOCTH | TIOJTYYEHHBIC PE3YJIbTaThl | UCCIIEAOBATEILCKUX
JTOCTHKEHUST UCIOJIb30BAHUSA COOCTBEHHBIX  HAyyHBIX | 3a7a4u B  o01acTu
KOMIeTeHIUH COBPEMEHHBIX MCCIICIOBAaHNI; UCIIOJB3Ys | 00Opa3oBaHus,
I1K-11.1 Hay4YHbIX JIaHHBIX B | AJIA HOJy4eHUs U | COBPEMEHHBIMU
OCYIIIECTBIISIET yueOHo- o0paboTku Hay4YHBIX | UCCIIEI0BATEIbCKUMHU
pas3iuyHble BUJIBI | BOCIIUTATEIbHOM JAHHBIX COBpPEMEHHBIE | METOAaMHU Ui
PaKTUIECKON nporiecce; METOIBI HAYYHOTO | PEHICHUs
NeSITebHOCTH, OP-2 UCCIIeI0BaHM4, npo¢eCcCHOHATBHBIX
o0ecrieunBaroIme TEXHOJIOTUM  HAYYHO- | HHPOPMAIIMOHHEIE 3ajad;
CaMOCTOSITENIbHOE HCCIeI0BaTEIbCKON TEXHOJIOTUM M  crocoOsl | OP-12
npuoOpeTeHne paboThl; OCOOEHHOCTH | OOpPaOOTKH  TOJIYYEHHOU | TEXHOJOTHUSIMHU
y4yalllUMUCS 3HaHWH, | 1 NPUHIMIIMAIBHBIE | HHPOPMALINY; Hay4YHO-
YMEHHMH M HaBBIKOB B | oTNIMuMs yueOHOM u | OP-8 HCCIIEI0BATEIbCKOMN
COOTBETCTBUU CO | UCCIIeI0BaTEIbCKON CaMOCTOSITENTLHO paGoTel B obsacTu
crenupuKoin NEeSATEIbHOCTH; ¢bopMupoBaTh mporpamMmy | oOpa3oBaHHs U IO
paszienoB OMONOTUH; | TPaJULMOHHBIE U | HCCIEeI0BATENbCKON npoduIIto
COBpPEMEHHBIC NeSITETPHOCTH B OOJIACTH | TIOATOTOBKH;
[1K-11.2 npumeHser | uccienoBaTeIbCKUe o0pa3oBaHUsl M YCHEIIHO | HaBbIKaMH cOopa U
COBPEMEHHBIE METOBbI ee pean30BbIBaTh; | 00paOOTKM HAYYHBIX
HKCIIEPUMEHTANIbHbBIE | UCCIIEIOBaHMUS, UCIOJIb30BATh PE3YJbTATHI | JAaHHBIX;  HaBBIKAMHU
METOABI PabOTBI € | OCHOBHBIE aJTOPUTMBI | HAYYHBIX JOCTH)KCHUI B | HCTIOJIH30BAHUS
OMOJIOTHYECKUMU JIeWcTBUH MO X | IpodeccuoHaIbHOM COBPEMEHHBIX
00BeKTaMu B | IPUMEHEHHUIO B | A€ATEIbHOCTH: HAYYHBIX JOCTHKEHHM
MTOJIEBBIX U | 00pa3oBaTEIHLHOM paspabotarh, 000OCHOBAaTH | B y4eOHO-
71a00paTOPHBIX mporecce, B | ¥ pealn30BaTh NPOrpaMMy | BOCIIUTATEIIbLHOM
YCIIOBHSX; COOTBETCTBUU c | mo pELIeHHIO | Tpoliecce C
npoduieMm WCCIIEIOBATENbCKUX 33/1a4 | pa3IMuHBIMU
IIK-11.3 npumeHsieT | MOATOTOBKHY; B 00JacTH 00pa3oBaHus C | KATErOpUsIMHU
6a3oBble ToHATUS 00 | OP-3 UCIOJIb30BAHUEM o0yJaromuxcs;
0COOEHHOCTSIX METOJIOJIOTUIO HAy4YHO- | pa3IMUHbIX coBpeMeHHBIX | OP-13
CTPOCHUS U | HCCIEeI0BATENbCKOM Hay4YHO- METOA0JIOTHEN
(U3HOTIOTHYECKUX paboTel B 00JIACTH | HCCIIEOBATEIHCKUX Hay4YHOTO
MeXaHU3Max paboThl | 00pa30BaHUs U | METOJIOB; MCCIICIOBaHUS B




Pa3IUYHBIX CHUCTEM W
OpraHoB JKHUBBIX
OpPraHu3MOB H  HUX
poJib B TMpUPOJE U
X031 CTBEHHOM
JIeITENLHOCTH
YyeJIoBeKa.

npoduias MOATOTOBKH,

HE00XO0AUMYIO TSt
YCIELIHOU
CaMOCTOATEIIbHOMN
UCCIIEI0BATEIIHCKON
JeSTEIILHOCTH,
BKIIIOYAsl 3HAHHUS O
pa3TUIHSIX MEXTY
TPaIUIIHOHHBIMH "
COBPEMEHHBIMH
HCCIIEI0BATEIILCKUMHU
METOJIaMH, CBSI3b
MEXITY HUMH,
poOIIeMBI u
cnenuduxy ux
MIPUMCHCHHUS B
00pa3oBaTeIbHOM
rporecce B
COOTBETCTBUU c
0COOEHHOCTSIMU
oOyJaromuxcs;
OP-4

COBpPEMECHHBIC
JOCTHKCHHSI,
poOIeMbI u
MIEePCIICKTHBBI
pa3BHUTHS
OMOJOTUYECKHIX
TUCITUTLINH,
COBPEMEHHBIE METOJIbI
WCCIICIOBAHUS B

6uosoruu. ITpuHIUIBI
MOHHUTOPHHTA, OLEHKU
COCTOSIHUSI NTPUPOAHOMN
cCpeapl W OXpaHbl
KUBOU [IPUPOJBL,
TIPUHITATIBI
IIPUMEHECHHUS
OMOTEXHOJIOTHIECKUX
METOJIOB B  OXpaHe
MIPUPOJIBI u
JIMKBUJAIUU
AHTPOIIOTEHHBIX
3arpsA3HEHUN
OKpY>KaroIleu cpeibl
OP-5

TIPUHITATIBI
KHU3HEJEATEIIBHOCTH
Ha TKaHEBOM,
CYyOKIIETOYHOM,
MOJIEKYJISIPHOM
YPOBHSIX OpraHu3aluu
OHOJOTHYECKHUX
CUCTEM

OP-9

OCYIIECTBISTh
KOPPEKTHBII BBIOOp THIA
JKCIIEPUMEHTa TIPH  €r0
TUTAHUPOBAHHU;

OP-10

BBISIBIISITh
3aKOHOMEPHOCTH
KHU3HENEATSILHOCTH  Ha
TKaHEBOM, KJIETOYHOM,
CyOKJIETOYHOM u
MOJICKYJISIPHOM  YPOBHSIX
OpraHu3aIH

OUOJIOTUYECKUX CUCTEM

obmactu
o0pa3oBaHMs:
KOMILJIEKCOM
HCCIIEIOBATENbCKUX
YMEHHUH;  MeToAaMu
Mowcka, o0paboTKu U
HCIIOJIb30BaHMS
Hay4HOHU
uHpopmaruu B
oOactu
o0Opa3zoBaHUs;
criocodamu
MIPEJICTaBICHUS
pe3yIbTaTOB
HCCIIEIOBAHUS u
TEXHOJIOTHEH ax
aHajgu3a pH
yIpaBICHUU
W3MEHEHUSIMHU u
pea3anuu
HCCIIEIOBATENILCKUX U
MPOEKTHBIX
IPOrpaMM;

OP-14

HaBBIKAMH
MPUMECHECHHSI METOJ/IOB
TUTAHUPOBAHUS
HKCIIEPUMEHTA;
OP-15
CIIOCOOHOCTh
BBISIBJISITD
MEXITY
3aKOHOMEPHOCTSIMHU
KU3HEJACATSIIBHOCTH
Ha TKaHEBOM YPOBHE C
3aKOHOMEPHOCTSIMHU
KU3HEAEATETEHOCTH
Ha KJICTOYHOM,
CyOKJIETOYHOM u
MOJIEKYJISIPHOM
YPOBHE OpTaHU3AINH
OMOJIOTUYECKUX
CHCTEM,

OP-16

METOJIaMU  U3yUCHUS
JKU3HEIEITCIIbHOCTH
Ha TKaHEBOM,
KJIETOYHOM,
CyOKJIETOYHOM u
MOJIEKYJISIPHOM
YPOBHSX

CBA3b




ITK-12 Cnocoden
BbIIEJSITHh
CTPYKTYpPHBbIE
3J1eMEHTBbI,
BXOAsILIHE B
CHCTeMY TMO3HAHUSA
npeaAMeTHOH
od1acTn (B
COOTBETCTBHH c
npogpuiaem "

YPOBHEM 00y4eHMust),
aHAIM3UPOBATH MX
B eIMHCTBE
coJepKaHuA,
$hopmbI U
BbITIOJIHSIEMbIX
(pyHKumii.

Nugukaropsl
AOCTUKEHU S
KOMIIeTeHIIUH
[1K-12.1 npumensier
3HAHUS 110 aHATOMMHU
U (U3NOJIOTUYECKUM
MeXaHu3MaM paboThl
Pa3IUYHbIX CHUCTEM U

OpraHOB  pacTEHUH,
JKUBOTHBIX U
YEIJIOBEKA;

IIK-12.2 BbIOENSsIET U
aHAJTU3UPYeT
KJIETOYHBIE u
MOJICKYJISIPHBIC
MEXaHU3MBI,
o0ecreunBaroIme
€JIMHCTBO
¢duzuomnoro-
OMOXHUMHUYECKUX
MPOLIECCOB,
HampaBJIeHHBIX
peanu3aiuo
byHKIMMA u
0COOeHHOCTEH UX
MIPOSIBIICHUS B
pa3HbIX YCIIOBHSX
cpenbl oOuTaHus
OpraHu3Ma;

Ha

I1K-12.3
aHATM3UPYET
riao6aabHBIE
JKOJIOTHYECKHE
poOJIeMBbl;

OP-17

OCHOBHBIC TIOHSTHUS U
orpeeneHus
JUCLUUTUIAH TPOQUIIS;
OP-18

CTPYKTYpHO-
(hyHKIIMOHATLHYIO
OpraHU3aIHI0
MaTPUYHBIX MOJIEKYII,
TCHETHUYECKOTO
Martepuaga U OENKOB.
MexaHu3MBbl,
oOecrieunBaroIe
CTaOUIIBLHOCTH u
IJIaCTUYHOCTD
MaTPUYHBIX MOJIEKYIL
MonekynspHble
MEXaHU3MBI
KHU3HECATEIIbHOCTH,
OP-19

MEXaHU3MBI
BOCIIPOU3BEICHUS,
XpaHeHus, Tepenayu,
JICKOTUPOBAHHUS "
peanuzanuu
HACJIEICTBEHHOU
uH(pOpMaIN B
CpPaBHUTEILHOM
aCTICKTE;

OP-20

oOmiue MIPUHLIUIIBI
paIoHaIbHOTO
TIPUPOIOTIONIE30BAHUS,
TEOpETUYECKHE
OCHOBBI
OHOJOTUYECKOTO
pecypcoBeIeHNS,
MIPUEMBI
BOCCTAHOBJICHHS
YHCIIEHHOCTH
OpPTaHW3MOB  Pa3HBIX
CUCTEMaTUYECKUX
TPyII;  OCOOCHHOCTH
KpHUOCOXPaHEHUs
JKUBBIX OOBEKTOB JIJIst
TO//IePKaHUS
reHo(oH/1a OUOTHI;
OP-21

COBpEMEHHBIC
MpOoOJIeMbl  KJIETOYHON
OMOJIOTUH, ITUTOJOTHH,
THUCTOJIOTHHI

OP-22

paboTaTh ¢ MUKPOCKOIIOM,
MHKpOIpenapaTamu,
KOJIJICKITHOHHBIM
MaTepHrajaMH,
YmMmeer
«IUTATH)
MUKPOIIPETapaThl,
AJIEKTPOHHOTPAMMEBI,
MH()OPMOCXEMBI, KapThI,
OP-23

BBIABJIITE CBA3b  MCKAY

CXEMaMH.
TOTOBUTD,

3aKOHOMEPHOCTSIMU
KU3HEACITEIIbHOCTH  Ha
Pa3HbIX YPOBHSX

OpraHu3alu OHOCUCTEM.
IIpoBoauTh
CPaBHUTEJIBHBIA  AHAJIN3
HCCJIeyEMOI0 MaTepuaa.
BoIsBisSTHE
Mop(hodyHKITMOHATILHYIO
COIPSIKEHHOCTh
OMOJIOTHYECKHUX CTPYKTYP.
@opMHpOBaTh LENOCTHOE

BOCIIpUATHE O  IKUBOU
MaTepUd  C  CIUHBIMH
3aKOHOMEPHOCTSIMU
(YHKITMOHUPOBAHMS,
CTPYKTYpHO-
(GyHKIMOHATBHON U
OMOXUMHUYECKOU
OpraHH3aIliH.

OP-24

IPUMEHSITh HAYYHBIH
METOH0JIOTUYECKUI
MOJIX O] K OIICHKE
OuopecypcoB, 000CHOBaTh
ONTUMAJbHBIC HOPMBI
TOJIb30BAHUS
onopecypcamu,
MJaHUPOBaTh U OBITh

TOTOBBIM  PEaM30BLIBATh
MIPUPOTOO0X PAaHHBIE
MEpPOTIPUATHS;

OP-25

CcBOOOHO
OPUEHTUPOBATHLCS B
COBPEMEHHBIX TpodIIeMax
KJICTOYHOMU OuoJIOruy,
LIUTOJIOTHH, THCTOJIOTHU

OP-26
JleMoHCTpHUpYyET
BlaJCHHE CHCTEMOMH
MIPUEMOB u
TEXHOJIOTHI
LICJICTIOIaraHMsl,
nesepeanu3anuu u
OLICHKU PpEe3yJbTaTOB

AEATeNbHOCTH o
PEILICHHIO
HECTaHIapTHBIX
podecCHOHATEHBIX
3aaad, HIOJTHOCTBIO
apryMeHTupysi BbIOOp
npeaIaraeMoro

BapHaHTa PCIICHMS,
oP-27

METOAaMHU
yIIpaBJICHUS
omopecypcamu,
OMOJIOTUYECKOTO
MOHHUTOPHUHTA u
CTpaTerusiMu
O/IIePIKaHUS u
BOCCTaHOBJICHHS
OnopazHo00pasus;
OP-28
npueMamMu
HaYYHBIX
obnactu
COBPEMEHHBIX
npooJieM  KIIETOYHOM
Oouooruu,
IIUTOJIOTUH,
THCTOJIOTHH

pelieHus
3ama4 = B




MPUMEHSATh 0a30BbIE
MTOHSATHUS oOmeit
9KOJIOTUH, TIPUHIIMITEI

ONTUMAJILHOTO

IPUPOONOIb30BAHUS

U OXpaHbl NPUPOIBI,

COLIMAJIbHO-

9KOJIOTMUYECKHE

3aKOHBI

B3alMOOTHOUICHUS

YeJIOBEKA U IPUPOJBI.

IIK-15  Cnoco6en | OP-29 OP-32 OP-41

onpeneaaTh 3HAeT CaMOCTOSITENILHO HOHATUIHO-

cOOCTBEHHYI0 JMHTBUCTUYECKHE IJIAaHUPOBATh, TEPMHUHOJIOTMYECKON

NMO3ULHI0 TEPMUHBl U TIOHSTHS, | OPTaHU30BBIBATD, 0a3on

OTHOCUTEJIbHO HEOO0XOAUMBIE JUIs | IPOBOJUTH IeAarornyeckou

JAUCKYCCHOHHBIX COBEPILICHCTBOBAHUS CaMOCTOSITENIbHYIO U JI€OHTOJIOT U,

npoodsem SI3BIKOBOM U | DKCIIEPUMEHTAIbHYIO IIPUKJIATHON

npeaMeTHOM’ KOMMYHHMKaTUBHOMU paboty. Mcnonb30Bath (megaroruyueckoit)

obdacTn (B | KOMIIETEHTHOCTH; METO/Ibl U TPUEMBbI PUTOPUKH,

COOTBETCTBHH ¢ | OP-30 6uoJsI0TNH, IPOBOAUTH MHCTPYMEHTAJIbHBIMU

npogpuiaemM U | IPUEMBI HaOJII0/IEHUS, OIIMCaHUS, 3HaAHUAMU 0

ypoBHeM 00y4eHust) | podeccuoHaTbHON UICHTU(DUKALIHIO, 3aKOHOMEPHOCTSIX U
9THKE, 0 (QYHKIUSAX WU | KIacCU(PUKAIHIO, TEXHOJIOTUSIX

HNupukatopsl KOMIIOHEHTax KyJbTUBHPOBAHUE e/1aroruyecKon

AOCTHKEHU S npodeccnoHaTBEHOM OMOJIOTUYECKHX O0OBEKTOB, | KOMMYHUKAIIHH, 0

KOMIIeTeHIHH pe4eBOM KyJNbTYpBI, O | HCIIOJIB30BATH cucreme JKaHPOB

I1K-15.1 3aKOHAaX W MpUHIUNAX | HHQOPMALMOHHbIE IIeJarOrn4ecKon

CaMOCTOSITEIILHO 3¢ dexTUBHON TEXHOJIOTHH JUIsl PEIEHUS. | PEuH,

IIPOBOJAUT KOMMYHHKAIIH, 00 | HayYHBIX U OP-42

UCCIIEJOBaHMS, OCHOBHBIX kKaHpax | IpodecCuoHaNbHbBIX KYJIBTypOr

MIOCTaHOBKY MeJarornyecko pedw, | 3ajad, pemarb MBIILICHMS,

OMOJIOTNYECKOTO BbIpabaThIBaeT CUTYallUOHHO-JIOTHYECKUE | CIOCOOHOCTBIO K

IKCIIEPUMEHTA, CIIOCOOHOCTD K | 3a7au4Hy, 000011IEeHHIO,

MCIIOJIb30BaHUE aHaJIN3y OP-33 aHaJIN3y, BOCIIPUATHIO

MH(OPMaLMOHHBIX MeAaroruyeckoro BBISIBJISITH 3BOJIIOLMOHHYIO | MH(pOpMaluH,

TEXHOJIOTH JUIsl | IACKYpca, OBJIAAEBAcT | JMHAMUKY CTAaHOBJICHHUS IIOCTAaHOBKE LENH U

pelleHrs Hay4yHbIX U | OCHOBAMHU pa3IYHbIX OMOCHCTEM. BbIOOpDY myTed ee

npopeCCHOHATBHBIX | TPOPECCHOHATBHBIX BbIABIATE B3aMMOCBS3b C | JOCTHIKECHHUS;

331a4, AHAIM3 W | PEYEBBIX YMEHUH; JIpYTUMH KypcaMu OP-43

OlLIEHKY pe3ynbTaToB | OP-31 «buonoruny, «Xumun, HaBBIKAMHU coopa,

1a00paTOPHBIX U | MeToabl KpuTHueckoro | «duzuku», «l'eorpadpuny». | 06paboTku, aHaIM3a U

MIOJIEBBIX aHaim3a u  oueHku | OP-34 CUCTEMAaTU3ALNH

MCCIIEIOBAHMI; COBPEMEHHBIX COOTHOCHTB aKTyaJIbHbIE uHpOpMaLUU TIO TEME

IIK-15.2 mposiBAsieT | Hay4HBIX JOCTHUKEHUH, | BOIPOCHI COBPEMEHHOM HCCIIEIOBAHUS;

CHOCOOHOCTh a  TaKkKe  METOAbI | OOIECTBEHHOM KU3HH, HaBbIKAMH  BBIOOpA

apryMeHTHPOBAHO, TeHEpUPOBAHUS HOBBIX | MPOOJIEMBI BOCIIUTAHUS U | METOJJOB M CPEICTB

JOTMYECKUEe BEpHO M | UAeH Tpu pemeHuH | 00pa3oBaHus B LIEJIOM, peleHus 3a1a4

SICHO BBIP@)XXaTh CBOIO | MCCJENOBATENIbCKUX MU | MPOoOIeMbl IPOPUIbHBIX UCCIIEIOBaHMUS,

MO3ULUIO M0 | MPaKTHYECKUX 3a]a4, B | HAYK U pa3INuHbIe OP-44

00cy)X1aeMbIM TOM quclie B | OOILLlECTBEHHBIC IPAKTUKU | HAaBbIKAMU  aHaU3a

JUCKYCCHOHHBIM MEXIUCLUUIIIMHAPHBIX | C MOJOKEHUSAMU METOJI0JIOTUYECKUX

npobaemMam B | o0macTsax M3y4aeMBbIX po0Jem,

COUYETaHHUH C T'YMaHHUTAPHBIX HAYK U BO3HHUKAIOMIUX  TIPH




TOTOBHOCTBIO K
KOHCTPYKTUBHOMY
JUAJIOTy u
TOJIEPAHTHOMY
BOCIIPUATHIO  HHBIX
TOYEK 3PEHHUS.

KOMMEHTHUPOBATh ATH
poOIeMbl, OMUPAsICh HA
HNOHATUHHO-
TEPMHHOJIOTUYECKU I
anmnapar HayKu;

OP-35

CaMOCTOSITENIEHO UJTH C
MTOMOIIIBIO MTPETIOIaBaTENs
chopMyIupoBaTh
COOCTBEHHYIO MMO3UIIUIO
0 TUCKYCCHOHHBIM
BOIPOCaM, UMEIOLTIM
MHUPOBO33pEHYECKOE
3HaueHue, oA00paTh
apryMEeHTHI C TO3ULIUU
HAYYHOTO MHUPOBO33PECHHS,
OMHpAasiCh Ha
ABTOPUTETHBIC UICTOYHUKHU
uHdopmanuu;

OP-36

OCYILIECTBIISTH aHAIIU3
HeIarorMYeCKOro
JUCKYypca C MO3ULIUN
pohecCUOHATLHOM
JICOHTOJIOTUU U
MeJarOrH4eCcKOn
PUTOPUKH;

OP-37

JIOTHYECKH BEPHO,
apryMEHTHPOBAHO U SICHO
CTPOUTH YCTHYIO U
MUCHMEHHYIO PEUb;
OP-38

BBIJICTISTH U
CHCTEMaTH3HPOBAThH
OCHOBHBIE UJIEH B
HayYHBIX TEKCTaX;
KPUTHYECKH OIICHUBATH
JT00YIO TTOCTYTAIOIIYIO
UH(pOpMaLIUIO, BHE
3aBHCUMOCTH OT
HCTOYHUKA; n30erarhb
aBTOMATHYECKOTO
MIPUMEHEHHUS IPUEMOB TIPH
peleHnH 3a1ad,

OP-39

aHATM3UPOBAThH
aNbTepHATHBHBIC
BapUaHTHI PEIICHUS
UCCIIeI0BATENCKUX U
MPAKTUYECKHX 3a/1a4 U
OIICHUBATH
MOTEHIHATILHBIE
BO3MOKHOCTH peasTu3aliiu

pelieHnn

UCCIIE0BATENbCKUX U
MPAKTUYECKUX 3ajad,
B TO M 4YHUCIE B

MEXIUCIUIIITMHAPHBIX
obOacTsx;

OP-45

HaBBbIKAMH
KPUTHYECKOTO
aHainu3a M OLIEHKH
COBPEMEHHBIX
HAaYYHBIX JTOCTHKCHUHN
u pe3yiabTaToOB
JIEATENIbHOCTH o
pELIECHUIO

UCCIIEIOBATENbCKUX U
IPAaKTUYECKUX 3a/ad,
B TOM 4HCIE B
MEXIUCIUIUTMHAPHBIX
obOnacreit;

OP-46

HUMEET ONBIT y4acTHs
B JMCKYCCHSIX,
apryMeHTHUPOBAHHOTO
U3JI0KEHUS CBOETO
MHEHHSI B YCTHON U
MUCHMEHHOM (hopmax;




3TUX BApUAHTOB;

OP-40

IIPU pPeIICHUU
HCCIIEI0BATENbCKUX U
MPAKTHYECKHX 3aja4
TE€HEPUPOBATH HOBBIC UJICH

3. Copep:xanue TUCUMILIUHBI, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKAleMHYeCKUX YACOB U BH/AO0B y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeodeHH020 HA HUX KOJUUECMEA AKADEMUUECKUX YACO8 U
6U008 YUeOHbIX 3aHAMUIL

MPUMEPHBIN TEMATUYECKHUM IJIAH IUCHUILIAHBI

KonnuecTBo 4acos 1o
dhopmam
OpraHu3anuyu 00y4eHUsI
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Mopayas 1. Bpenenue B MOJNEKyJIspHYI0 Ouonoruro. MaTpudHbie 2 - 14
MOJICKYJIBI.
Moayar 2. MexaHusmbl, 00ecCHeUYMBAIONIMEe  CTaOMIBHOCTD, | 2 - 14
TUTACTUYHOCTD M MPEEMCTBEHHOCTh TeHETHYECKOW WH(pOpMaIin 2
Moayab 3. MexaHu3Mbl peKOMOMHAIIMN TeHETHYECKOT0 MaTepualia 14
Mopayab 4. ['eHoM u peanu3zanus reHeTH4eckord nHpopMaluu 1 6
Moayab 5. MoseKyaspHble MEXaHW3MBI IATOJNIOTUM, CTapeHHs H | 2 1 6
ru0enn KIeTKU
KomnerotepHoe TectupoBanue 4 610ka - - - 4
3auer
Hroro: 2 6 - 58

3.2. Kpamkoe onucanue cooepicanun mem (pazoenos) OUCUUNIUHb
Kpartkoe cogep:xanue kypca (9 cemectp)

Mopnyas 1 BBenenune B Mos1eKy/IsipHyI0 0H0J10ru10. MaTpu4HbIe MOJIEKYJIbI.

MonekynsipHasi OMOJOTHUS — 11eJTb, 33JJa4U U CBSI3b C APYTUMU OTPACIIMH OUOJIOTUH, XUMHH,
¢u3uku. TUIbl MaTPUYHOTO CHHTE3a KaK IIEHTPaJbHBIA Ipolecc B Nepeaaye, XpaHEHUH U
peanu3anny HacaeACTBEHHOTO MaTepuana. CTpyKkTypa HyKJIEOTHOB.

Crpyktypa JAHK w  npunuun  gopmupoBaHus — KOHpOpMaLuUi. ITpuHiun
komiuieMeHtapHoctu. Konel JIHK. ®usnueckue mnapamerpsl koHpopMmanmonHbix (opm JJHK.
Accommatmu  JIHK ¢ onuronyknernpamu, mapsl XyrctuHa. Accommanus JIHK ¢ Genkamu:
OeNKOBBIE JOMEHBI, Yy3Hatomue crnenuduaeckue mocieaosarenbHoctn JHK —  oOmras
xapakrepuctuka. JCJl ocHOBHble Kiacchl: 'neliuHoOBas MOJHUA", "IMHKOBBIE NalbIbI",
AIIEKTPOCTATUYECKOE MPUTSDKEHHE, [-ckddoig, NeTIs-COupanb-NeTis, TPaHCKPUIIMOHHBIE
baxTopsbI.



PHK — cTtpykTypHas ¥ mNpOCTpaHCTBEHHass OpraHu3aiusi, (QyHKIHH, KilacCHU(pUKAITHSI.
Otnnuust w cxoxactBa B HykieotunHou crpykrype ¢ JHK. Knmaccudukanus PHK. SiPHK —
CTpOEHUE (PYHKIUU B KJIETKAX XUBOTHBIX U PACTCHUH.

pPHK. Pu6ocomusie PHK ux Bunbl, mepBUUHBICE U BTOPUYHBIE CTPYKTYpHI. CTPYKTypHBIE
JIOMEHBI U KOMIakTHas camoykiaaka mojiekyn PHK. 3nauenne pubocomuoit PHK. PuGocomubie
Oenku, WX pasHooOpasue W HOMEHKIaTypa, B3aummoxenctBue c pPHK. Ilepudepuyeckoe
pacnionokenue OenkoB Ha siape pPHK. Tonorpagus OGenkoB: omnpeneneHue cOCEICTBYIOLIMX
6enkoB mexay Oenxamu. Tomonorusi pPHK, ee mpussska x Tomorpaduum 6emxoB. Mopdomorus
pubocombl. Pa3mepsl, BHELIHUM BUJ, TOJIpa3/ieleHUE HA 1BE CyObEJMHUILIBI.

MPHK (undopmarmonHas, MaTpuyHas, MECCEHXepHas) - CTpPYKTypa U (YHKLIHOHAJIbHBIC
yuacTk. Cnenuduyeckre mocieaoBaTeNbHOCTH, CTPYKTYpHBIE 3JIeMeHThI, Jokanu3anus MPHK B
kietke. I[Iponeccunr MPHK. Onpenenenue npoueccunra. UHTponsl, crutadicunr. Knaccudukarmmst
UHTpoHOB. MHTpoHb! rpynmbl |. OcoOEHHOCTH CTPYKTYypbl M MEXaHU3MbI CIulaiicuHra. TpaHc-
CIUIAHiCHHI, €ro pacnpocTpaHeHue. AJIbTepHATHUBHBIN CIUIalCUHI. buojoruueckue mocieacTBus
aJIbTEPHATUBHOTO crutaiicunra. Penakruposanue PHK. MoiiekynsipHble MEXaHU3MBI, THIIBL.

TPHK (TpancdeprHas, TpaHcriopTHast) TPAaHCKPHIILIUS, XapaKTepucTUKa | TpaHcKkpunTa mpe-
T-PHK, npoueccunr, xapakrepucruka 3pesnoi amusoai-t-PHK.

Pu6o3umel, ux cneunuyHOCTh U MEXaHU3M JIEHCTBUS — TeIoMepas3a, peBeprasa.

PacmndpoBka renernyeckoro koja. (OCHOBHBbIE CBOWCTBA TI'E€HETHYECKOIO  KOAA.
Oco0eHHOCTH KO/I0BOTO CIIOBApSI.

Mopayasb 2. Mexanu3Mbl, o0ecrieunBaloiue cTa0WJIbHOCTD, IVIACTUYHOCTD M
NpeeMCTBEHHOCTh FeHeTHYeCKoi HH(popMaluu

Penapanus. 3naueHue penapauuu, Kilaccupukauus TUNOB penapauuu. ['pymma
ucrouHukoB nospexjaenuss JHK. Curnanel moBpexaenudi, npeoOpa3oBanue curHana. lIpsmas
pemapanus - ¢ortopeaktuBanus, Os-aTKUIMPOBAHNE TYaHWHA, MpsAMas perapanus OJHOHUTEBBIX
pa3pbIBOB. DKCLUM3MOHHAsA pernapanus — oOuias xapakrepuctuka, nytd. BER nyte Ha npumepe
3actporiku All-caiitoB; NER-nyth B Momuamumx obGnactsix remoma (global genome repair) u B
tpanckpunnuonHoakTiBHEIX (TCNER); MMR-nyTh Ha mpuMepe KHIIEYHOH Mayouku (pernaparius
HEKOMIUIUMEHTapHbIX  OocHOBaHui). [locTpennmkatuBHas  penapauus. PexoMOuHaIMoHHas
pemnaparusi - He roMmonoruyHoe coenuHeHue koHioB (NHEJ), romomornuynas pekoMOuHAarms.
TpaHckpunmoHHas penapanuss U 0oje3Hu, oOyciioBieHHble Jedekramu penapanuu. SOS-
penapanusi.

Pensmmkanus. [{ukn peruukarnuu xpomocom. CoObiTusl TOAroToBKM K pervtukanun JJHK —
ORG-komrteke, 6enku Cdc 6, Cdt 1 u RFC. MCM 2-7 komriutekc. ®@opmuposanue pre-IC 8 G — 1
nepuo. CoObiTHE 0OecTeunBaroIIne MPOXoKAeHNE cTynererd 6 — 7 B S dazy. Manunmanus uenei u
30HbI permmkanuu. OcobenHoctu perukanuu JJHK B cBsizu ¢ aHTMmapamuienbHOM mpupoon
nenerr (leading strand', lagging strand). Tomorpaduueckass mpoOiema cuHTe3a (GparMeHTOB
Oxkazaku. Xapakrtepuctuka coObiTuit G — 2 craaun u Mutosze. CtpoeHne U (PyHKIMOHHPOBAHUE
3arpy3unka Manxketku (RFC). BpemeHHast 3aBUCUMOCTD PETUTUKAIIAN: YaCOBBIC MMOsICa PETTMKAIUH.

Mopayas 3. MexaHu3Mbl peKOMOMHAIUYM FeHeTHYeCKOIro MaTepuaJa

PexomOunanmsa. OOmas XapakTepUCTHKA IPOIECCOB PEKOMOMHAIMM Te€HETUYECKOTro
MmaTepuana. PexkomOuHanumonHas cucrtema | — romonoruunas pexoMmMOMHaIus (IKTONMHUYECKAs
pekomMOuHanusi, romonoruuHas pekomOunanus y E.Coli — reHermyeckuit KOHTpONb WU
MOJIEKYJISIPDHBIM ME€XaHHU3M, MOJEJIb TOMOJIOTUYHOW pEKOMOMHAIIMM Ha OCHOBE perapanuu
nsyuenodeunslx paspeiBoB  JIHK). PexkomOunammonnas cucrema |l — pexkomOunamms 0e3
romonoruu. Cait-cneruduueckasi pekomonnanus. Hezakonnast pekomOuHarus. TpaHCO3ULKN.

Mopnyas 4. I'eHoM n peaqn3anus reHeTH4eckoi HHpopmanuu.

I'enom. Hctopuss gopmupoBanusi mnonatuss reH. OOmiass cxema oOpraHU3allid TeHOMa
3yKapuoT. CTPYKTYpHO-(YHKLIMOHAJIbHAS OpraHu3alMs TE€HOMOB JYKAapHOT. XapaKTepUCTHKA
reHoMa, OJIOUHO-MepapXudeckas MOJEJIb OpraHM3allid TeHOMa — Oa3albHbIN, OoJiee BBICOKHIA,
BeICIIMI ypoBeHb. Kiaccudukanus peryisTOpHbIX paiioHOB. Perynsanus akTHBHOCTH T€HOB —
MNOCTTPAHCISALMOHHBIE ~ MOAM(PHUKAMK  aMUHOKHUCJIOT,  MO3UIHOHHPOBAHHE  HYKIIEOCOM,
KOHKYpeHTHoe cBsi3biBacHue [F u ructoHoB ¢ JIHK, mermnuposanue JIHK (pomurensckuit



T€HOMHBIM MMIPUHTHHT) aKTUBAIMs T€HA WM M3MEHEHHUE €r0 aKTUBHOCTH TPH BHeApeHuu MID.
MI'D B reHome. MonekyJspHblE MEXAaHU3MBI IIEPEMEIICHNS TPAHCIIO30HOB U PETPOTPAHCIIO30HOB.
Ponp peTpoTpaHCNIO30HOB B COXPAaHEHMM TEJIOMEPHBIX KOHIIOB XPOMOCOM U  penapanus
nByHuTeBbIX paspbiBoB JJHK Pons MI'O B mepectpoiikax XpoMocoM. ['Opu30HTalIbHBII MepeHOC
TEHOB U HBOJIIOLIHAS FEHOMA.

Buocunre3 Oenka. OOmas xapakTepucTUKa. TpaHCKpUIIMS — WHUIMALUSA: CTPOCHHE
npomoTopa kiacca I, perynsanus nHUIMAIUKY TPAHCKPUIILMM, MEXAaHU3Mbl PEMOHTaXa HYKJIEOCOM,
dopMHpOBaHHE TPEHHULIMATOPHOTO KOMIUIEKca. OJnoHrauus. Tepmunanus. DopmupoBaHue
a.a.TPHK — xommnexca. Tpancnsanus oOuiast xapakTepuUCTUKa U anmnapaT TpaHcasuuu. MHunmanus
— ¢axrops! naummanuu (elF 1, 2, 3, 4, 5, 6) u ux pons; moaroroska pudbocom, MPHK u a.a.TPHK k
TPaHCIIALUU.

Tpancnsauus — onpenenenue, oOmas xapakrepuctuka. MHunmanus - oOpa3oBaHue
MHUIMUpYrouero kommiekca u ero coenuenue ¢ MPHK. Ilouck crapToBoro kojoHa — JiBa ImyTH y
9y.- ¥ IpOKapuoT (ckaHupyromas mMozaens M. Ko3ak — TepMuHanbHas MHULMALMS M BHYTPEHHSA
uHnnuamys).  Jlexonupyromas QyHKIus Manoil W dH3UMarhyeckas (QyHKOus OOJBIION
CyObeqMHMILIBI. DJIOHTAIMs — MOJIENb 3JOHTALMOHHOTO LUKJIA («CMbIKAaHUE-Pa3MbIKaHUE), 3TaIlb
AJIOHTallMKl — (OPMUPOBAHUE KOJOH-aHTHKOJIOHOBOTO B3aMMOJEHCTBUS B A-ydacTKe puOOCOMBI,
nenTuszanus, TpaHciaokauusa. Tepmunanus. Perymsuus cunTe3a Oenka Ha ypOBHE TPAHCISLMH,
TpaHckpunuuu. [Iponeccunr 6enka u peryasuus 3Toro mporuecca.

Moayas 5. MoJsieky/JsipHble MEXaHU3MBbI ATOJIOTHH, CTAPEHUS U TH0eJIH KJIeTKH.

OmnyxoJsieBass TpaHchopMalus KJIETKH. XapakTEPUCTHKA «COLHMAIBHOIO» IOBEACHUS
KJIETOK B MHOT'OKJIETOYHOM OpIraHU3Me: MHIYKLUS pa3sMHOXKEHHUs ryMopaibHbIMU dakTopamu, OP,
CHCTEMBI, OXpaHsmoImue reHoM. MopgoreHeTH4ecKue peakiuu HeTpaHc(HhOpMUPOBAHHBIX KIIETOK:
dbopmupoBaHHe MHUKpocpelbl (Kak KIETKH CTPOAT TKaHb), MEXAHU3MbI PETYJISLUM KOHTAKTHBIX
peakmmii. MopdoreHeTH4ecKne peakui OMyX0JeBO-TPAaHC(POPMHUPOBAHHBIX KJIETOK (MOTEpPS
(doKanbHBIX aJeru3uid W aare3uil BTOPOro Tuma, (GpoOpMHUpPOBaHHE JIOKOMOTOPHOTO (EHOTHIIA,
aHOUKHUC). MoJneKynsIpHO-TeHETUUECKUN aHaJINU3 IPOLIECCOB OIYXOJIEBOW TpaHchopmaruu: 2-X
yaapHas mopenb kanieporeneza (Knudson), knaccupukanus Kunznepa-®dorenpiiTaiiHa reHOB
CYNPECCUH OMYXOJH (XpaHUTENIH KIETOYHOTO LHUKJA, OOIIero KOHTpoJisi). MexaHusM JeHCTBUA
reHoB cympeccopoB. Ilytu moBpexaenus ['CO. Meron u30MpaTenbHOro — IMOJAABICHUS
TEJIOMEPa3HO aKTUBHOCTH.

HNuBosonusi ontorene3a (ceHecueHums). Kimaccudukaiuss UCTOYHUKOB IepaHTOr€HE3A.
I'enom-3aBucumblie ucrtounuku: bel-2, p53/ING1, HLA, E(AIIOE), «rposiHckue renbi» (per, tim,
clk), «ieHuBBIE» TeHBI, TeHBI «peaHMMaTropbl». CToXacTHYeckue: poyib 1-0ff XPOMOCOMBEI,
metunupoBanue JIHK, riuxosunupoBanne Oenka u JJHK, HakomieHue comMaTHYecKUX MyTallui,
Teopust MapruHotamuu. CBOOOAHOpPAIAMKAIBHBIA HCTOYHUK cTapeHus. VIMMyHojormdeckas:
«Oonpie» yacel opraHusMa («bur-ben»), ponp kene3 BHYTpeHHEH cekpeuuu. DieBallMOHHAs
(oHTOreHeTHuecKas) MoJienb ctapeHus. CTapeHue U anomnTos.

IIKC. Anonto3. IIporpammupyemblii Hekpo3. Ayrodarusa. Murtornueckas
karactpodpa. I[IKC xkontuHuymbl. OOmas xapakrepuctuka nyreit IIKI, oTkpsiTue,
O6uonoruueckoe 3HaueHue. MHaykTopsl U uHruouropsl. Ilytu 3amycka myrteit IIKIT — BHemHwmid,
yepez penentopel cmeptd (DR), neiikorutel u IIKIT u BHyTpeHHuE myTH (OpraHesuIb).
Mopdomornueckue xapakrepuctuku myteit [IKIT — simepras merpanmanust ¥ 1muTOTUIa3MaTHYECKAs
¢daza. buoxmmumueckue mnpouecchl npu peanuzanuu pasnuuHbix myted IIKI. T'enetnueckwuii
KOHTpoJIb paznuuHbIx nyten [IKI'. CxoncTeo u otnmune nmyrei [IKI'. DputpouuTs! u anonTos.

4. IlepevyeHb yueOHO-METOANYECKOT0 0OecriedeH s IJIsi CAMOCTOSITE/ILHOI padoThI
00y4YaIIHUXCS 110 TUCHHILINHE

CamocTtosTenpHas paboTa CTYACHTOB SIBISIETCS 0coO0W (GopMoil opraHU3aluu y4eOHOTO
npoiiecca, MpeaCTapiIsomas coooi MIaHUPyeMyo, TO3HaBaTeIbHO, OPraHU3allMOHHO U METOINYECKH
HalpaB/IEMYIO JIEATEIbHOCTh CTYJEHTOB, OPUEHTUPOBAHHYIO HA JOCTUYKEHUE KOHKPETHOTO
pe3yabpTaTa, OCyIECTBIsIEMYIO 0e3 PSMOM TOMOLIH MTPETo1aBaTesl.



CamocrosiTenbHass paboTa CTYACHTOB SIBIETCS COCTaBHOM YacThi0 ydeOHON paboThl H
UMeEET 1IeJIBI0 3aKpEIICHUE U YTIITyOJIeHUE MOJTyYeHHBIX 3HAHUHN U HaBBIKOB, IIOMCK M MTPHOOpETeHNE
HOBBIX 3HaHWH, a TAK)KE BBHITIOJHCHUE YUEOHBIX 3aJlaHHi, TOATOTOBKY K MPEACTOSIIUM 3aHATHSIM U
sk3aMeHy. OHa mpenycMaTpuBaeT, Kak NMpaBUio, pa3paboTKy pedeparoB, HamucaHHE TOKIIAIOB,
BBINIOJIHEHUE TBOPYECKUX, WHIUBUAYAJIbHBIX 33aJaHUN B COOTBETCTBUU C Y4E€OHOH MpOrpamMmoin
(TeMaTI/I‘IGCKI/IM IJIaHOM HU3YYCHUA I[I/ICI_[I/IHJII/IHLI).

Tema [uIst TAKOTO BBICTYIUICHUS MOXET OBITh MPEIJIOKEeHA MpernoaBareiieM Wi u30paHa
CaMUM CTYACHTOM, HO MAaTCpUuall BBICTYIIJICHHUA HC JOJIKCH I[Y6J'II/IpOBaTB JICKL[PIOHHBIﬁ Marcpuall.
PedepaTuBHBIN MaTepuan CIyKUT JOTOJHUTEILHOW MHPOpMaIuei st paboThl Ha MPAKTHYECKIX
3aHATHsAX. OCHOBHAs IIeJIb JAHHOTO BUAA PabOTBl COCTOMT B OOYYECHUH CTYJICHTOB METOJaM
CaMOCTOSITENILHON paboThl ¢ yueOHBIM MaTepuayioM. [[Jis MONMHOTHI YCBOCHHUSI TE€M, BBIHECCHHBIX B
NpaKkTHYECKUE 3aHsATHsA, TpeOdyercss pabora ¢ mepBoucTouHMKamu. Kypc mpemycmarpuBaet
CaMOCTOSITENIbHYIO PabOTy CTYIEHTOB CO CHEUATBHOMN JTUTEPaTypO.

Crnemyer OTMETHTbB, YTO CAMOCTOSITENIbHAs padoTa CTYIEHTOB Pe3y/IbTaTUBHA JIUIIb TOT/A,
KOTJ]a OHA BBIMOJIHACTCS CUCTEMAaTHYECKH, INTAHOMEPHO U IieJICHANPaBIICHHO.

3amanus Uil CaMOCTOATEIbHONW padoThl MpeaycCMaTPUBAIOT MUCHOIb30BAHUE HEOOXOIMMBIX
TEPMUHOB U TOHATUH MO mpobiematuke Kypca. OHM HalEeIMBAIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHIO M3y4aeMOT0 MarepHaia, MOMCK OHOIHOrpaguuecKoro Marepuana U 3JICKTPOHHBIX
UCTOYHHUKOB I/IHCI)OpMaIII/II/I, HUIUTIOCTPATHBHBIX MATCPUAJIOB.

3amaHuss MO CaMOCTOSATENbHOW paboTe [aloTcs 1O TeMaM, KOTOpble TpeOyroT
JIOTIOTHUTEIbHON MTPOPabOTKH.

OO0muii 00BEM CaMOCTOSATENbHONM pabOThl CTYAEHTOB IO JIUCHUIUIMHE BKIIOYAeT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO paOOTy CTYACHTOB B TEUEHHE CEMECTpA.

AyIuTOpHAs caMOCTOsITeNIbHAs paboTa OCyIIECTBISACTCS B ()OpPME BBITIOJIHEHUST TECTOBBIX
3a/laHui, Keic, MMCbMEHHBIX IPOBEPOYHBIX PAOOT MO JUCLMILIUHE.

AyIuTOpHAas caMOCTOsITeIbHast paboTa obecriedyeHa 0a30ii TECTOBBIX MaTEpPHAJIOB, 3a/1a4 110
pasaciaM AJUCHUITIINHBI.

IIpumepHblie TeMbl pedepaToB:
e SELEX (Systematic Evolution of Ligands by EXponential enrichment) rubpuan3aruu
tpuruiekcos JTHK.
e  Munopusie PHK.
bronornueckoe KoIupoBaHue.
Knacc PHK — pu6o3umsl.
Kak pabGoraer Tenomepasa.
CoBpeMeHHOE MPE/ICTaBIEHUE O «MOJIEKYIISPHOM JJorMe OHOIOTUn».
I'ensl BHE sipa.
IIpuoHsL.
Tenomeps! u Tenmomepasa, QB-permkasa.
[HanepoHs! ¥ X QPYHKINH.
MonekynspHas 3BOJIOLHS.
3arpy3uuk -MaHKeTKH.
BpemenHas 3aBUCUMOCTD PETUTUKALINH.
KoHnBepcust rena.

na cmyoenmoe cozoano:

- QJIEKTPOHHAS 110YTa, IIe HaXOAUTCS MH(OpMAIHs 110 TeMaTHKaM CaMOCTOSITEIbHBIX padoT,
METOAMYECKHE Pa3paboTKH K KypCy, MepeueHb CXeMaTHUECKOT0 MaTepuaia, IepedeHb BOIIPOCOB K
3a4ery, OJIOKM TeCTUPOBAHMS, 3a7a4Hl 110 MOJIEKYJIIPHON OMOJIOTHH;

- Ha noprane Yal'TlY caiita HUL[ OIIIIBB http://brs.ulspu.ru, cymiectByer 3akmajka
VYuyeOHO-MeTOMUeCKass paboTa, TAe TaKkKe HaxoauTcss HMHPOpMalus IO TeMaTUKaM
CaMOCTOSITENIFHBIX pab0T, METOIMYECKHEe pa3pabOTKH K Kypcy, IEpedeHb CXeMaTHYeCKOTO



http://brs.ulspu.ru/

Marepuala, MepeueHb BOIMPOCOB K 3a4eTy, OJIOKM TECTUPOBAHUS, 3ala4yd IO MOJICKYJISIPHOU
OHOJIOTHH;
- Ha caifre http://biocell.omgpu.ru/ crymentam mpemiaraercs B ¢opmare PDF yueGHO-
METOIUYECKHUE ITOCOOHSI;
- B ayauTopuu 334 cTyIeHThl IMEIOT BO3MOKHOCTh CAMOCTOSITEIIEHO IMPOUTH TECTUPOBAHUE
C UCIOJIb30BaHUEM KoMIlbioTepHOM nmporpammel SCHOOL.

Taxoke cTyeHTaM JUis JIy4IIero yCBOSHHUS Kypca mpe/iaraeTcs peleHue 3a1aq.

O6mee konmyectBo — 100 (MpuMepHBIi TepeyeHb MPUBOAUTCS HUXKE).

Ilepeuensv yueono-memoouueckux uz0anuil Kagheopvl no 60nPocam op2anu3ayuu
CamocmoamenvHoil padomaol 00yUaOUUXCA

1. AntonoBa E.M. Monekymsipaast 6uosiorust (yueOHoe mocooue). Omck: OMITIY, 2004 -
334c. (ISBN 5-8268-0823-3).
2. AntonoBa E.W., ConoBbeB A.B. MosekyasipHO-TEHETUYECKHE METOJIbI HCCIICIOBAHMS:
yueOHO-MeTouuecKue Marepuansl. — YiabsiHoBek: YII'TIY um. M.H. Yiesnosa. — 2017. — 43 c.
3. AnronoBa E.M. Monekynspuas Ouonorus. Meronudeckas pa3paboTka 1a00paTOpHBIX
3aHATUHN JUIsl CTYJIEHTOB HarmpaBiieHus moArotoBku «llemarornueckoe oopazoBanue» u «buonorus»
(ounast popma oOyuenus). YnbsiHoBck: M3a-so Yal'TIV. - 2019. — 23 c.
4. AnrtonoBa E.M. MonekynspHas Ouonorus (paGodas TeTpajp) sl J1aOOpPaTOPHBIX
3aHATUN CTYICHTOB HampaBiieHus noarotoBku «llemarormueckoe oOpazoBanue» u «buomorus»
(ounast popma oOyuenusi). YinpsHosck: M3a-so Yul'TIY. 2019. — 78 c.

IlepedeHb caMOCTOSITEILHBIX PA0OT CTY/AEHTOB B NpeIesax MoayJiei

Ne YueOHO-MeTOANIECKOE 00€ecTIeueHne
Tun u Ha3BaHUe Y4eOHOT0 MOTYJIA y4eOHOro MoayJisl.
NHHOBAIMOHHBIE H HHTEPAKTUBHBIE
(opmbl 00yueHusn
MOAVJIb .
BBeienne B MoJIeKYJIAPHYIO 0HO10rHI0. MaTpHYHbIE MOJIEKYJIbI.

1 | CamocrositenbHasi paboTa CTY1€HTOB 1. Bonpocsl, muian aHanuza u (GOpMUPOBAHUS
«McTopust  CTAaHOBICHHS  MOJIEKYJISIDHOM | TEKCTa CaMOCTOSITENIbHOW paboThl  (METOx
OHMOJIOTHH KaK HayKu. 3a/ladyll MOJIEKYJISIPHOM | pa3BUBAIOIIEH KOOIMEpaluu U MPOSKTHBIN
ouosorun. MeTobl CCIETOBAHUS». METOI).
Jlama — cpok noozomosku 2. HWudopmanmoHHble pecypchl IO TeMme
Paboma no nnamy (3apamee 6vi0aemcs | CaMOCTOSTEIbHON PabOTHI.
cmyoenmy). 3. Bompocsl Kk  3aHATMIO  (BKJIIOYas
Jlocmyn k mukpockony CaMOCTOSITENIEHYIO  pabOTy - TPOEKTHBIN
Hanuuue YueOHO-MemoouyecKux | MeTon).
ungopmayuonnvix  pecypcoe  (Web-caum | 4. Nudopmocxemsl (pabota yepe3
«buonozuss  knemkuy», dn.nouma, yuebHO- | BUAEOKAMEPHl C MpPOEKLUUEHl Ha MOHUTOPHI
MemoouyecKue Mamepuansl Ha 21eKmMpOHHbIX | KOMIIBIOTEPOB).
Hocumersix) 5. CuryaunoHHbI€ 3a/1a4u (METO] Kelica).
Cumyayuonno-nocuueckue 3a0a4u
Koncynomayuu npenooasamens

2 | CamocTosiTe/ibHAsi padOTA CTYI€HTOB 1. Bonpocsl, tuian aHanuza U (GOpMHUPOBAHUS

«CrnocoOHOCTh  HYKJIEMHOBBIX ~ KHUCIOT K
BBICOKOM30UpATETFHOMY B3aUMOJICHCTBUIO C
HYKJIEUHOBBIMU KHCJIOTAMH.
TpaHCKpUNIIMOHHBIN (akrop.
Knaccudpukanus ©  MeXaHU3MBI  THUIIOB
HECITy4allHOTO PACIOJIOKEHUSI HYKJIEOCOM Ha
JIHK».

Jlama — cpok nodeomosku

TEKCTa CaMOCTOSITEIbHOM paboThl (MeTox
pPa3BUBAOIIEH KOOINEpauud W IPOEKTHBIN
METOI).

2. WudopmarmoHHbIe pecypchl IO TeMe
CaMOCTOSITENIbHONU PabOTHI.

3. Bompocel Kk  3aHATHIO  (BKJIIOYas
CaMOCTOSITENIbHYI0O  paboTy - TPOEKTHBIN

METOI).



http://biocell.omgpu.ru/

Paboma no nnamy (3apamee evioaemcs | 4. Nudopmocxempl (pabota yepe3

cmyoeHmy). BUJICOKAMEPHI C TMPOCKIUEH Ha MOHHUTOPBI
Hocmyn k muxpockony KOMITBIOTEPOB).
Hanuuue yuebHo-memooudeckux | 5. CUTyallMoHHBIE 3a7auu (METO Kelca).

unpopmayuonnvix  pecypcos  (Web-catim
«buonocuss knemkuy, d1.nouma, yueOHO-
MemoouyecKue Mamepuaibl Ha 371eKmMpOHHbIX
Hocumensx)

Cumyayuonuo-noeuueckue 3a0ayu
Koncynomayuu npenooasamens

3 CamocrosiTeibHasi  pa6ora  cryaeHToB | 1. Bompocsl, minaH aHanuza u GopMUpOBaHUs

«SiPHK. Penaktuposanue, pacnaj, | TeKCTa CaMOCTOSITENIbHOM padoThl  (METOJ
nokanuzanus MPHK. Pu6o3umel. [llaneponsl. | pa3BuBaromieii Koomepamuyd ¥ MPOSKTHBIN
buonoruueckoe KOJAUPOBAHUE. | METON).

MounekynsipHasi 3BOJTIOLIUS. 2. HWudopmanuoHHble pecypchl IO TeMe
Jlama — cpok noocomosku CaMOCTOSITEIILHOM PabOTHI.

Paboma no nnany (3apanee e6vidaemcs | 3. Bompocel Kk 3aHATHIO  (BKJIOYas
cmyoenmy). CaMOCTOSITENIbHYI0  pabOTy - IPOEKTHBIN
Locmyn k Mmukpockony METOJ).

Hanuuue yuebHo-memoouueckux | 4. Nudopmocxemsl (pabota yepe3

ungopmayuonnvix  pecypcos  (Web-caiim | BumeokaMepbl € MPOEKIUCH Ha MOHHUTOPBI
«buonocuss Kniemkuy», 91.nouma, yueOHO- | KOMIBIOTEPOB).

MemoouyecKkue mamepuansl Ha 21ekmponnvix | 5. CUTyallMOHHBIE 3a/1a4u (METO]l Kelica).
Hocumensix)
Cumyayuonno-nocuueckue 3a0ayu
Koncyremayuu npenooasamens

IIpome:xxyTouHasi arrecTanus (KOMIbIOTEPHOE TecTUpoBaHue - MeToA Jeabpn) — 1 akag.uac.
(13 caM. ayIuTOPHOI padoThl CTY/1€HTOB).

JInteparypa Kk camocTosiTe1bHOM padoTe:

1. Konnuer A.C. MounekynsipHass Ouosiorusi: yued. njsi By30B. 3-€ H31., ctep. - M.: Axkanemus,
2008. - 396 c. (bubnuoteka Yal'TIVY).

2. DNeKTpoHHas 1MovTa (BBIIAET MPEToIaBaTelpb) — JeKuun AaToHoBoM E. 1.

MOJIYJIb I
MexaHu3mbl, o0ecneynBaKIue CTA0NJIbLHOCTD, INIACTHYHOCTDH M IIPeeMCTBEHHOCTH
reHeTHYeCKOoi HH(popMannu

4 | CamocrosiTeabHasi  padora  cryaeHToB | 1. Bompocsl, mian aHanuza u GpopMupoBaHUs
«[TocTpennukaTuBHAs, TPAHCKPUILMIOHHAS | TEKCTA CaMOCTOSITEIbHOM paboThl (MeTox

n SOS- penapanus». pa3BUBAIONICH KOOTEpallMl ¥ TMPOSKTHBIN
Jlama — cpok noozomosku METOox).

Paboma no nnamy (3apamee evioaemcs | 2. VIHbopmalnmoHHBIE peCcypchl IO TeMe
cmyoeHmy). CaMOCTOSITENILHOM paOOTHI.

Jlocmyn Kk Mmukpockony 3. Bompocer k  3aHsATHIO  (BKJIIOYas
Hanuuue VuebHO-MemoOudeckux | CAaMOCTOATENbHYI0 paboTy - TMPOEKTHBIH
unpopmayuonnvix  pecypcosé  (\Web-caum | meton).

«buonocus  knemxuy, sn.nouma, yuyebHo- | 4. HNudopmocxembl (pabota gepes
MemoouyecKue Mamepuaivl Ha 3eKMpPOHHbIX | BUICOKaMepbl C TPOEKIMe Ha MOHHUTOPHI
HOCUMesx) KOMITBIOTEPOB).

Cumyayuonno-nocuueckue 3a0a4u 5. CuryanroHHBbI€ 3a/1a4M (METOJ Kelica).

KOHCyJmeal/!MM npenodaeameﬂﬂ

5 | CamocrosiTesibHasi  pabdora  cryaeHToB | 1. Bompocsl, miuan aHanu3a 1 GOpMUpPOBaHMS
«YacoBble mosica perumkanuu. CTpoeHHe | TEeKCTa CaMOCTOSITEIbHOM paboThl  (MeTox
0eTa MaHXETKH. pPa3BUBAOIIEH KOOINEpauud W IPOEKTHBIN
Hama — cpok noocomosku METON).

Paboma no nnamy (3apamee evioaemcs | 2. VHbopMmalmoHHBIE pECypchl IO TeMe




cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemOoOU4ecKux
ungopmayuonnvix  pecypcosé  (\Web-caiim
«buonocuss Knemkuy, d1.nouma, YyuebOHO-
MemoouuecKue Mamepuavl Ha d1eKMpPOHHbIX
Hocumensix)

Cumyayuonno-noeuvecKue 3a0auu
Koncyremayuu npenooasamerns

CaMOCTOSITEIbHON PaOOTHI.

3. Bompocel K  3aHATHUIO
CaMOCTOSITENIbHYI0 ~ paboty -
METOI).

4. Nudopmocxembl (pabota yepe3
BUJICOKAMEPhI C TMPOCKIUEH Ha MOHHUTOPBI
KOMITHIOTEPOB).

5. CutyauuoHHbIe 3a7a4u (METO Kerica).

(BrIIOUAS
MPOEKTHBIM

JlutepaTypa K caMoCTOAAITeJIbHOM padore:
1. DnekTpoHHas rmoyvrta (BbIAACT MperogaBaTeb) — JeKIuu AHTOHOBOM E. 1.

IIpomexyTounas arrecTanus (KOMIbIOTEPHOE TecTUpoBaHue - meTox lenbdn) — 1 akan.uac.

(M3 caM. ayIUTOPHOM padoThI CTYJAEHTOB).

MOAVJIb Il
MexaHu3Mbl peKOMOMHANMM TeHETHYECKOTr0 MaTepuaJia

CamocrosiTesibHAsi  pabdoTa  CTYJAE€HTOB
«Mopenb,  peKOMOMHAIMM  HAa  OCHOBE
penapauuu JIBYLIEIIOYEYHBIX pa3peIBOB

(momenb XKocraka). KonBepcust TeHOBY.
Hama — cpok nooecomosku
Paboma no nnany (3apanee
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOOU4eCcKUx
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocuss Knemkuy, d1.nouma, yuebOHO-
MemoouyecKue Mamepuavl Ha 31eKmMpOHHbIX
HoCcumensix)

Cumyayuonno-nocuuecxkue 3a0a4u
Koncyremayuu npenooasamens

gvloaemcsi

1. Bompocsl, miiaH aHanmsa U pOpMHUPOBAHUS
TEKCTa CaMOCTOSITEJIbHONH paboThl (MeTon
pa3BUBAIOIIECH KOOINEpAalMM W TMPOEKTHBIN
METOI).

2. HWudopmanuoOHHBIE pPECYpChl MO TEMe
CaMOCTOSITEIILHOM PabOTHI.

3. Bompocel Kk  3aHATHIO  (BKJIHOYas
CaMOCTOSITENIbHYIO  paboOTy - MPOEKTHBIN
METOI).

4. Nudopmocxempl (pabota yepe3

BUJICOKAMEPbI C TPOCKIUEH Ha MOHHUTOPBI
KOMITHIOTEPOB).
5. CutyanlMOHHBIE 3a71a4M (METOJI Keiica)

CamocrosiTesibHast ~ padora
«Metmmposanne ITHK».
Hama — cpok nodeomosku
Paboma no nnamy (3apamee evloaemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcosé  (\Web-catim
«buonoeuss knemkuy, sn.nouma, yuebHO-
MemoouyecKue Mamepuavl Ha d1eKmMpPOHHbIX
HOCumensix)

Cumyayuonno-noeuveckue 3a0ayu
Koncynomayuu npenooasamens

CTYJIeHTOB

1. Bompocsl, miaH aHanu3a U GOpMHUPOBaHUS
TEKCTa CaMOCTOSITENIbHOM paboThl  (METOJ
pa3BHUBAIOIIEH KOONEpauuud M IPOEKTHBIN
METOI).

2. HMHdopmalMOHHBIE pecypchl IO TeMe
CaMOCTOSITENIbHOM pabOTHI.

3. Bompocsl Kk  3aHATMIO  (BKJIIOYas
CaMOCTOSITENIbHYI0O  paboTy - TPOEKTHBIN
METOI).

4. Nudopmocxemsl (pabota yepe3

BUJICOKAMEPhl C TMPOEKIUEHl Ha MOHHUTOPBI
KOMITHIOTEPOB).
5. CuryanroHHbIe 3a1aun (METOJ] Kekca)

Jluteparypa Kk caMoCTOsAATEJIbHOM padore:
1. DnexkTpoHHas mouTa (BbIJAET MpernoiaBaTesb) — JeKuun AuTonoBor E.W.

IIpome:xyTouHast arrecTanus (KOMIBIOTEPHOE TecTUpoBaHue - MeToA Jleabpu) — 1 akag.uac.
(13 cam. ayINTOPHOM padoOTHI CTYACHTOB).

MOAVYJIb IV
I'enom M peasin3anus reHeTH4ecKoi MHGoOpMaLMHU

8 | CamocrosiTenbHasi paGora cryaentoB | 1. Bonpocsl, mian aHanusa U GOpMUPOBAHUS

«['enom uyenoBeka u Owmosorusi XXI Beka. | TekcTa C€aMOCTOSITENIBHOM pabOThl  (METOJ
I'enomuKa. IIporeomMuxka. OyHKIUU | pa3BUBAIOIICH KOONEPAlMH U IPOCKTHBIN
«H(POPMAITMOHHON MYCTOTBI». | METON).

10 TEMC

I'enetnyeckuii rmo0Oycy. 2. WudopmanmoHHBIE pecypchl




Hama — cpok nooecomosku

Paboma no nnany (3apamee 6vidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemOoOU4ecKux
ungopmayuonnvix  pecypcoé  (\Web-caiim
«buonocuss Knemkuy, d1.nouma, YyuebOHO-
MemoouyecKue Mamepuaibl Ha d1eKmpOHHbIX
Hocumensix)

Cumyayuonno-noeuveckue 3a0auu
Koncyremayuu npenooasamerns

CaMOCTOSITEIbHOW PabOTHI.

3. Bompocel K  3aHATHUIO
CaMOCTOSITENIbHYI0 ~ paboty -
METOI).

4. Nudopmocxembl (pabota yepe3
BUJICOKAMEPhI C TMPOCKIUEH Ha MOHHUTOPBI
KOMITHIOTEPOB).

5. CuTyalMOHHBIE 33]1a4M (METOJ] Keiica)

(BrIIOUAS
MPOEKTHBIM

CamocrosiTesibHAsi  padoTa  CTYJAEHTOB
«Touck cailToB Mo KOHCEHCycy. Perymsuus
WHULMALIMK ~ TPAHCKPUIIMK  3aBUCHUMAs

TpaHCKpHUNIUA. TpaHCKPUNIHUS U XPOMATHH.
CeszpiBanue ¢ JIHK perynsTopHbix OenkoB.
Moaudukanus TUCTOHOB. B3amMopencTBue
O0enKOoB M OCNKOBBIX KOMIUIEKCOB TIpHU
aKTHBAIIMM TPAHCKPHUIIUU. Mojenb paboThI
pHOOCOMBI «CMBIKaHHUS/Pa3MBIKAHUSD).

Hama — cpox nooeomosku

Paboma no nnamy (3apamee 6vi0aemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemoOU4ecKux
ungopmayuonnvix  pecypcosé  (\Web-catim
«buonocus  knemkuy, sn.nouma, yyedOHo-
MemoouyecKue Mamepuavl Ha d1eKmMpPOHHbIX
HoCcumensix)

Cumyayuonno-nocuueckue 3a0a4u
Koncyremayuu npenooasamerns

1. Bompocsl, miian aHanusa U pOpMHUPOBAHUS
TEKCTa CaMOCTOSATENLHON paboTel (MeTox
pasBUBAIOIICH KOOMEpali ¥ IMPOSKTHBIN
METOI).

2. HWudopmannoOHHBIE pPECypChl IO TeMe
CaMOCTOSITEIILHOM PabOTHI.

3. Bompocet Kk 3aHATHIO  (BKJIIOYas
CaMOCTOSITENIbHYIO  paboOTy - MPOEKTHBIN
METOI).

4. Nudopmocxempl (pabota yepe3

BUJICOKAMEPhI C TPOCKIUEH Ha MOHHUTOPBI
KOMITBIOTEPOB).
5. CutyanMOHHBIE 3a71a4M (METOJ] Keiica)

JlutepaTtypa k camocTosiTeJIbHOIi padore:
1. DnexTpoHHas mouTa (BbIJAeT MpernoiaBaTelb) — JeKuun AutoHoBoi E.W.

IIpomexyTounas arrecranus (KOMIbIOTEPHOe TecTHpoBaHue - meToa Jdeabdn) — 1 akan.uac.
(3 camM. ayIMTOPHOM padoTHI CTYACHTOB).

MOJYJIb V
MOJIeKyJIﬂpHLIe MEXaHU3MbI NIATOJIOI'UH, CTapeHI/Iﬂ n Fl/lﬁe.]'ll/l KJIIETKH

10 | CamocrosiTesibHast  padora  cryaeHToB | 1. Bompocsl, muan aHanuza u GOpMUPOBAHHUS
«MoneKkynspHble MEXaHU3Mbl KJIETOYHOW | TEKCTa CaMOCTOSITEIbHOM paboThl (MeTox
PENPOLYKLIN . Pa3BUBAOIIECH KOOINEpalMd W IPOECKTHBIN
Jlama — cpok noozomosku METOI).
Paboma no nnany (3apanee evioaemcs | 2. WHOOpMaMOHHBIE PECYpChl TIO TeMe
cmyoenmy). CaMOCTOSITENIbHON PaOOTHI.
Jlocmyn Kk Mukpockony 3. Bompocer k  3aHsATHIO  (BKJIIOYas
Hanuuue VuebHO-MemoOudeckux | CAaMOCTOATENbHYI0 paboTy - TMPOEKTHBIH
unpopmayuonnvix  pecypcosé  (\Web-caum | meton).
«buonocus  knemxuy, sn.nouma, yuyebHo- | 4. HNudopmocxembl (paborta gepes
MemoouyecKue Mamepuavl Ha 2J1eKMpPOHHbIX | BUJEOKaMephl € TMPOEKIUEl Ha MOHUTOPHI
HOCUMmensx) KOMITBIOTEPOB).
Cumyayuonno-nocuueckue 3a0a4u 5. CuryaunoHHbIe 3aa4uu (METOJ Keiica)
Koncynomayuu npenooasamens

11 | CamocrosiTesbHast  padoTa 1. Bonpocsl, muian aHanuza u GOpMHUPOBAHUS

CTY/J€HTOB
«HBOIOIMSI OHTOTE€HE3a — CEHECLICHLIMS.
Jlama — cpok noocomosku

TEKCTa CaMOCTOSITENBHON paboThl (METOx
pa3BUBAIOIICH KOOIMEpAallMM W TMPOEKTHBIN




Paboma no nnamy (3apamee evl0aemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue YUEOHO-MemOOU4eCcKUux
unpopmayuonnvix  pecypcos  (Web-catim
«buonocuss knemkuy, d1.nouma, yueOHO-
MemoouyecKue Mamepuavl Ha 31eKMpPOHHbIX
Hocumensx)

Cumyayuonuo-noeuveckue 3a0ayu
Koncynomayuu npenooasamens

METOI).

2. HudopmauuoOHHBIE pECypchl MO TeMe
CaMOCTOSITEIILHOM PabOTHI.

3. Bompocel Kk 3aHATHIO  (BKJIIOYad
CaMOCTOSITENIbHYI0O  paboTy - MPOEKTHBIN
METOI).

4. Nudopmocxempl (pabota yepe3

BUJICOKAMEPhI C TMPOCKIUEH Ha MOHHUTOPBI
KOMITHIOTEPOB).
5. CutyallMOHHBIE 3a71a4M (METOJ Keiica)

JluTeparypa K caMoCTOsAATeILHOM padore:
1. DnekTponHas noyvra (BbLAACT MpeEnogaBaTeib) — JeKuuu AHTOHOBOM E. 1.

IIpome:kyTouHas arTecTauus (KOMIbIOTEPHOE TecTUpoBaHue - MeToa Jdeabdu) — 1 akan.uac.
(13 caM. ayIUTOPHO# padoThI CTY/1€HTOB).

s cmyoenmos co30amo:

- 2JIEKTPOHHAs 1104Ta, Iie HaX0AUTCs MH(OpMAIHs 110 TeMaTUKaM CaMOCTOATENIbHBIX padoT,
METOAMYECKHE Pa3paboTKH K KypCy, MepeUeHb CXEMaTHUECKOro MaTepuasa, epeueHb BOIPOCOB K
3a4eTy, OJOKU TeCTUPOBAHUSA, 3a]1a4d 110 MOJEKYJISIpPHONW OMOJIOIUHM, JEKIMH JUIsl CAMOCTOSATEIIbHON
paboThI CTYIEHTOB.

- Ha noprane Yal'TlY caiita HUL[ OIIIIBB http://brs.ulspu.ru, cymiectByer 3akiajaka
YueOHO-MeTonuYecKass paboTa, TAe TaKkKe HaxXOOUTCs HWHPOpPMALUs IO TeMaTUKaM
CaMOCTOSITENIBHBIX paboT, MeTOAMYECKHe pa3paboTKM K Kypcy, IEpedeHb CXeMaTH4eCKOro
Marepuala, IMepeYeHb BOIPOCOB K 3a4eTy, OJIOKM TECTUPOBAHUS, 3aJadyd 110 MOJEKYISIPHOU
OHOJIOTHH,

- Ha caiite http://biocell.omgpu.ru/ crynenram mnpemiaraercs B Gopmare PDF ydeOHo-
METOANYECKHE TOCOOus;

- B ayauTopuu 334 cTyIeHTHl UIMEIOT BO3MOKHOCTh CAMOCTOSITEIIEHO TIPOUTH TECTUPOBAHUE
C MCIOJIb30BaHUEM KOMITbIOTEpHOU nporpamMMbel SCHOOL.

Taxxe cryaeHTaMm JUIsl JIydllero YCBOEHHUS Kypca Ipejjaraercs pemeHue 3agad. OOiiee
kosindgecTBO — 100 (mpuMepHbIi epedeHb NPUBOAUTHCS HUXKE).

Tlopsi0ok npomedsicymounoti ammecmayuu no oucyuniune «Monexynapuas ouonozusny»

1. B TeueHme ceMecTpa MPOBOJIUTCS YCTHBIM OMPOC COTJIIACHO KOHTPOJIBHBIM BOIIPOCAM,
KOTOpbIE TPHIAraloTcsl K KakIOMy JIaOOpaTOPHOMY 3aHSATHIO M OTPaKEHbI B METOIUYECKUX
pEeKOMEHIaMAX CTYAEHTY.

2. Bonpochbl, BbIJIENEHHBIE K CaMOCTOSTENbHOMY OOYYEHHIO, BBIONHIIOTCS BCEMHU
ctyneHtamu B Qopme pedeparoB. Onpoc coaep)kaHds CaMOCTOSTEIbHONH pabOThl MPOBOIUTCS
COTJIACHO TeMaTHKe J1a00paTOPHOTO 3aHSTHSI.

3. lnsg Oojee YCIENIHOTO W JIETAIBHOTO W3YYCHUs MaTepualia CTYACHTHI JOJDKHBI MPONTH
KOMITBIOTEPHOE TECTUPOBAHKE COTTIACHO MPUBEICHHOTO HIKE PEXKUMA.

4. CtyneHTsl, COTJIacHO OJI0KaM TECTUPOBAHUSA, TOJIKHBI MPEAOCTABNIATh B TCUCHHE CEMECTpa
3aUKCUpOBaHHBIE TIO JaHHBIM TeMaM  HH(GOPMAIMOHHO-CXEMAaTHUYECKHd  MarTepuan |
THCTOJIOTMYCCKUEC ITPCIIapaThI.

5. K uroroBoMy TeCTHpOBaHUIO CTYACHT JODKEH WMETh B HAJIM4YHe: BECh H3y4aeMbId
KOMILICKC CXEM U TMCTOJIOTUYCCKHUX IIPEIapaToOB, BBIIIOJHECHHUE CaMOCTOATCIIBHBIC pa60TBI, CpeHHI/Iﬁ
0asut 3a mATh 0JI0KOB KOMITBIOTEPHOTO TECTUPOBAHUS, CPEAHUIN OAI 32 YCTHBIE OTBETHI.

Tecmupoeanue cmyoenmog (mexkywas ammecmayus):

TectupoBanme o xKypcy «MomneKymnsapHas OHOIOTHS TPOBOIUTCS «ITOOTOYHO» U SBISIETCS
NPOMEXYTOUHOW M TeKymield (opMOH KOHTPOJIS 3a yCIIEBA€MOCTBbIO CTYAEHTOB. Jls momydeHus
UTOTOBOW OIIEHKH (Oamia) mo nucuuruinHe «MosekynsipHass Ouoyiorus» HeoOXOIUMbl Oajibl IO
BCEM TCCTOBBIM KOHTPOJIAM, CpCIIHI/Iﬁ bam1 3a yCICBAaCMOCTb B aYAUTOPHBLIX 3aHATHAX



http://brs.ulspu.ru/
http://biocell.omgpu.ru/

(;1abopaTopHbIe) M dK3aMEHAIMOHHBIA Oamin. Takum oOpa3oM, WUTOTOBBIM Oajl BBICTABISETCS C
YYETOM BBIIIE MEPEUUCICHHBIX 0aIOB.

Pexxum TecTupoBaHUS — KOMIBIOTEPHOE TECTUPOBAHUE MPOBOJAUTCS B IPYyIIIIE B TeueHue 45
muHyT. Kaxneni 010k Tecta Bkmodaer B cedst S0 TecToBhIX 3amaHuii. [Iporpamma dopmupyer
BapHaHThl (KaX[bIi pa3 HOBbBIC) MO3BOJSET UCIPABUTh BHIOPAHHBIN BapuaHT OTBETA, MpPEpbIBAET
paboTy CTYIEHTOB MO OKOHYaHUM BPEMEHHM TecTupoBaHue. [lociie 4ero BBIBOJUT MOJTYYCHHBIN
ctyneHToM Oami. [IporpamMMa mo3BosisieT cienaTh pacredyaTKd BapHaHTOB U MOJYYEHHBIE Oalibl
TECTUPYEMOU TPYMNIbl CTYACHTOB. TecTOBble 3aJaHUs 3aKPBHITOIO THIIA, HA COOTBETCTBUE, C
PUCYHKOM, JIONIOJHUTH BhIpaKEHUE, 3aKOHUYUTD onpeseneHue. Bapuantel otBeTa — 1.

Huxe mnpuiaraercs HEKOTOPBIA TMepedYeHb TECTOBBIX 3aJaHUMl W3 Pa3IMYHBIX OJIOKOB
JTAHHOTO Kypca.

bnok Nel. «JIHK, PHK».

brnok Ne2. «Perummkanus. Penapanus. PekomOuHanms»

bnok Ne3. «I'enom. buocunres Oenkay.

bnok Ned. «Crapenue. ITKI ».

TecToBble 3a/1aHU:

- OTKPBITOTO THIIA,

- 3aKpBITOTO THIIA,

- Ha COOTBETCTBHUE,

- Ha TI0CJIeI0BATENIbHOCTh IIPOLIECCOB,

- C PUCYHKaMHU.

BapuanT npaBunbHOro orera - 1
Pexxum TectupoBaHus:

- BpeMsi TeCTUPOBaHUs — 45 MuH.

- 3ajaHni B BapraHTe Tecta — 50.

Bo3moxHOCTH: HaBUTaIMsI 110 33/1aHUSIM C BO3MOXKHOCTBIO PEJaKTUPOBAHUS OTBETOB;

- aBTOMATHYECKOE OTKIIOUEHHE TMPOrpaMMbl TECTHUPOBAHMUS 110 HUCTCUYEHUH BPEMEHU
TECTUPOBAHMSI,

- BBIBEJICHHME PE3Y/IHTaTOB TECTUPOBAHUS B Oasiax.

IpumepHnuwiii nepeuenv mecmoswix 3a0anuli
Penuinkanus — 31o
1. mepexonupoBaHHE FeHETHYECKOW MH(OPMALIMY B OJUIENTHIHYIO LIETh
2. cunre3 MHorouncneHHbix konuii PHK ¢ nykneotuanoit nocnenoBarensuoctu JJHK
3. BOCHpPOM3BEICHUE UCXOAHOTO TeHETHYECKOTO MaTepraa B IOKOJICHUSX
4. cunte3 JJHK c nykneornaHoit nocnenosatensHoctd PHK
B 3xcnepumenTtanbHbIX padorax J. Yapragdg BbiBen, uro JHK u3 pasnbix 0MoJI0rH4ecKux
HCTOYHHUKOB COJCPIKHT ...
1. paBuoe kommuectBo dT, dA u dI", dI]
2. pasHoe konudectBo dA, dI” u dT, dI]
3. pasnoe koauuecto dII, dA u dI", dT
4. pasnoe komuuectso dI, dIf u dA, dT
CrexunHr-s3aumoeiicteusi popmMupyrorest Mexay
1. rerepoumkiamu
2. TETepOIMKIAMH, JISKAIIMMHU B TUTOCKOCTSIX
3. HYKIEOoTHIaMHU
4. caxapaM# HYKJICOTHIOB
Yroa tBuct (TWIST) — 310
1. yrous packpbITHS TNIOCKOCTEH COCETHUX Map OCHOBAHUM MapalljieIbHO AJITMHHONW OCH CUMMETPUHU
2. Yroj CIUPaJIbHOTO BPALICHUS MEXIY ATMHHBIMHA OCSIMU CUMMETPUHU COCETHUX Map OCHOBaHUN
3. yrom packpbeITHs IIIOCKOCTEH COCEJHHX TMap OCHOBAaHWH TapayielbHO KOPOTKOH OCH
CUMMETpUN
Paccrosinue Shift —»aro



1. paccrosiHue MeXIy reTepOlMKIaMH OTHOCHUTENBHO MX JIMHHOM OCH 1O OTHOILEHHUIO JPYr K

ApYyry
2. pacCcTodHNE MEXAY I€TCPOUUKIAMH OTHOCHUTCIBHO HX KOpOTKOfI OCH IIO OTHOILICHHIO APYT K

Apyry

3. paccTosiHHE OTHOCUTEIBHO JPYT Apyra 1o ammHHor ocH nenu JJHK
Boioepurte nasmuapom JTHK

1. TCCA -CCAA

ACAC -GGTG
2. TTTC-CAAA
CCAT - CAAT

3. TI'TIT — HUALIA
ALALI-ITTIT
JTHK B 06,1acTH THCTOHOBOI0 KOpPa (OKTaMep) XapaKTepu3yeTcsi
1. 1,65 Butka mpaBo3akpy4eHHas cnupaiib, 10 1m.o.
2. 146 H.I. KOHTAKTUPYIOT C OKTAMEPOM, JIEBO3aKpy4eHHas criupaib 1,8 BUTKa
3. 160-240 H.1m. HAMOTaHbI HA THCTOHOBBIA KOP
BoiGepure MeXaHHU3M MO3UIIMOHNUPOBAHUS, omnpeessieMblii MOJIOKUTEIbHBIMH
KOHTEeKCTHBIMHU XapakTepuctukamu JHK
1. sto mpeamouTHTEIHLHOE POPMUPOBAHUE HYKIIEOCOM B OTPEACICHHBIX O3UIUAX H.II.
2. HamnpaBJsIeTCs HETMCTOHOBBIMU O€JIKaMH, CalThl CBA3BIBAHUS KOTOPBIX PACIIONIOKEHBI PAJIOM C
calTamMu MOCaJKH HYKJIEOCOM
3. TOYHOE PACHOJIOXKEHHE HYKJIeOCOM B KakoM-nbo ydactke JJHK
4. sto ¢parmentsl JJHK, koTopsie mo cBomM KOH()OPMAIIMOHHBIM CBOHCTBaM HE MOTYT OBITH
00BbEeIMHEHBI B HYKJIEOCOMY
5. HyKJIleOCcOMa MOXKET HaXOIUTHCS B aJbTEPHATHBHBIX MO3MIMUAX W OTCTaBaTh IPYT OT Apyra Ha
oauH BUTOK criupanu [JHK
PHK-nosumepasa | ocymecrsisier cunres
1. pPHK
2. TPHK, pPHK, siPHK
3. siPHK, MmPHK
5°-konmneoii 1omen 16S (18S) PHK cocrout u3
1. uepemka (7 H.11.), ciupaiib 22, cyOaoMeH (cnupais 23)
2. yepemka (7-8 H.11.), ciupainb 38, cyonomen (crupains 40)
3. uyepemok (10-11 n.1m.), cnupains 2, cybiomMeH (crupais 3)
B 00/1acTH roJIOBKU Mas10ii cy0ObeAHHHIIbI pUOOCOMBI PACHOJIATAIOTCA O€JIKH ...

1. Suzs
2. Se118
3. &4
4, Sy

IHonuanennaupoBanue — 310

1. mocnenoBarenpHOCTh Ha 3'-kKoHIIE — AAYAAA, 32 10 — 20 1.11. 10 kona MPHK
2. TPUCOCTUHEHHE N’ metumoBoro ocratka I'T® k 5"-konny MPHK

3. BBIpe3aHUE MHTPOHOB U CIIMBAHHUE YK30HOB

4. BCTaBKH, AeNelNH, 3aMeHbl ocHoBaHUI B MPHK mocne Tpanckpunmmu
HNurtpon rpynnsi |1 ¢popmupyer nacco 3a cuer ...

1. 2 -ruapOKCHIIBHOM IPYIIIbI

2. 3 -bochonuddupHoii cB3M

3. 5’ -ruApOKCHIBHON TPYIIIBI

4. 5 -pochoandpupHOii cBI3H

«licensing» koMImJIeKCOM SIBJISIETCSI

1. MCM 2-7
2. ORC
3. RFC

4. PCNA



JAHK-cBsi3piBarommii 6esiok RPA (JIHK-Tonmou3zomepasa |) pekpyrupyercs B IHK nocJie
1. wnummanuu pre-RC

2. npucoenunenus MCM 2-7

3. mpucoenunenus CDK u Cdc7

4. waunuanuwm pre-1C

Beaku Anbnoeprca (SSB 6esiku) BHINOJTHAIOT PYyHKIHIO

1. Bce Ha3BaHHbBIE

2. HET BEPHBIX OTBETOB

3. Bempawttor JJHK nens

4. wusbuparenbHO cTUMYIHpYIOT padory JIHK-monmmmepassr
5. 3amumatot uens JJHK ot nykieas

COopka XpoMaTHHA MOCJIe PEIVIMKAIUN OCYEeCTBIIsIeTCS

1. Fenl
2. Dna2
3. CAF1

4. checkpoint

JlumMepbl NUPUMHUAHHOBBIX OCHOBAHM BO3HUKAIOT B pe3yJIbTaTe ...

1. »KcuM3MOHHOMN penapanuu

2. BER-mytn

3. Og — anmkuIupoBaHus

4. (QoropeakTUBaLNU

5. All-caiitoB

B Teuenne global genome repair NER 6esiok XPC BbInoJiHsieT (pyHKIHIO
CBSI3BIBaHUA ¢ OAMHOYHOM HUThIO JJHK

MHULMAIY, TPAHCKPUIILUU U PaCKpy4YMBaHUs AyIlJIeKca

Bbipe3anud 3° JIHK noBpexaeHHol nenu

Boipe3anus 5° JIHK noBpexnennoi nenu

coenuHenus ¢ JJHK, xoTopas conepKuT pa3Hble IOBPEKACHUS
MeTn.nasa NMPUCOEeUHSACT

MeTHIbHYIO Tpynny K LI B nocnenosarensHocTsax ['ATLL

METHJIBHYIO Tpynny K A B nociienoBareabHOCTAX ['ATL]

TUMUHHYIO rpynny K A B nocienosarenbHocTax I'ATL]

METHIIbHYIO Tpynny K I' B mocinenoBarenbHOCTAX ['ATL]

MeTWIbHYIO Tpynny K T B mocnenoBarensHocTax I'ATL]

BeJIO‘lHO -uepapxuyecKasi Mo/ie/Ib CTPOEHHMS PeryJsiTOPHBIX p-X reHoMa B HHM/KHEM YPOBHe
npeacTaBJieHa

KOMITO3UIIMOHHBIM 3JIEMEHTOM

HHXAHCEPOM

caiiToM cBsi3bIBaHus | F

UHTErPAIILHON CUCTEMOM

JIOKYCKOHTPOJIUPYIOIIUM paiOHOM

MexaHmM nepeMeleHns PeTPOTPAHCIIO30HOB OTKPBLIU

1. Xecnon-Xappucon

2. Temun I'., bantumop /.

3. ®pank-Kamenckuit M./1.

4. Xecun P.b.

Eciu MyTaHTHBIN ajlj1eJib T€HA MMIIPUTHPOBAH U IeTEPO3UIOTEH 10 MyTALMH (METHJIHPOBAH
reH O0THa), ompeAeuTe NPOsiBJIeHHe 00JIe3HH, eCJIM MYTAHTHBIH TeH OyJeT MNOJy4eH OT
MaTepH (A-HOPMAJIBLHBIN aj1e/UIb IeHa, a-MYTAHTHBIH aJ1J1eJ1b)

G AW

oA W

AW

1. A*A
2. Aa
3. AA

4, A*reu orma
Bri0epute xpomatuasl |1 Tuna, chopmupoBanHbie mocjie pa3pbIBOB B MoJyXxuazMe XoJau/iest



A B C A B c
b b
B b

a b c a B C

RecA-6esqoxk  dopmupyer Bokpyr JHK npaBo3akpyuyeHHyl0 O0eJKOBYI0 CHHPaJb C
oOpa3oBaHueM
1. ceaseiBanue Oenka ¢ JIHK no npuHuumny «koHem-B-KOHEL»
2. mepBuvHOE cBsi3biBanue ¢ JIHK
3. TpuBOAMTH BO B3amMozeiicTBue oaHonenodednoit JJHK ¢ romonornuneiM qymiekcom
4. ¢dhopmupoBaHue HUTEBUIHOTO oOpa3zoBanus — ReCA-JIHK-purament
5. 3aBeplleHue MOArOTOBUTEIILHON MPECUHATICHYECKON CTaNN KPOCCHHTOBEpa
HNurerpamms JHK ¢ara npoucxoaurt nyreM peKOMOMHAIIUN MEXKIY
attO xpomocomsl (ara u attB B xpomocome GakTepun
attR xpomocomsl ¢ara u attB B xpomocome Gakrepun
attP xpomocomsl dara u attP B xpomocome Gaktepun
attP xpomocomsl (ara u attB B xpomocome daxTepun
attB xpomocomsl ¢ara u attP B xpomocome 6akTepuun
PeKOMﬁnHaunﬂ MeX1y NOABHKHBIM jieMeHTOM U /IHK-MumeHno npoucxogur Ha ypoBHe
., TOYHO IO ..., TO TPAHCHO3UIUIO MOKHO PACCMATPUBATH KAaK ....
OJIMHOYHBIX 1IeTeH, eHTpasibHoN yacTu, CCP
OJIMHOYHBIX 1enei, konnamu MI'D, CCP
HEHTPaIbHOU YacTH, KoHIITaMu MI'D, roMoJIOrH4HON peKOMOUHAIEH
nyriekco, konam MI'9, CCP
koH1I0B MI'D, nymnekcam, HE3aKOHHYIO PEKOMOWHAIIUIO

CBH3LIB3HI/I€ TF ¢ JHK B 06;1acTH KOPOBOI0 3J1eMeHTAa MPOMCXOUT 32 CYeT .
1. TBP TFIIF

G AW

N

2. TBP TFIID
3. TBP TFIIB
4. TBP TFIIH
5. TBP TFIIA

IF3 — BpImoJiHsieT GyHKUMH

1. y3uaer u cBs3bpiBaeT MeT.a.a.TPHK u ['T®

2. crabunmmsupyet komiuiekc MeT.a.a.TPHK u 40S
3. cBssbiBaercs ¢ 40S

4. xonupyer 5 -xonen MPHK, pacnnerenne MPHK
5. coemuusiercs ¢ 60S, npenorBparniaer coenqunenue 60S ¢ 40S
K «TpositHCKMM» reHaM OTHOCST ...

1. per, tim, E(AnoE)

2. HLA, clk, tim

3. per, p53, bcl2

4. bcl2, tim, clk

5. per, tim, clk

Kapunonukno3s — 310

1. cmopumBanue sapa

2. pacmaj sapa Ha TpaHyJIbI

3. pacTtBOpeHUe sapa

4. TmosBIEHUE BaKyoJei

B nHavanbHOM cTaguuM sigepHoil (a3bl IK3eKYUHHM IPH anonro3e 00pa3ylwTcsi KpPYyIHbIe
¢pparmenTsl xpomatuHa (300 Thic H.1.). OHM Hape3awTcsi AeiicTBHeM (epMeHTa ... NMpPH
pacIleNnJieHuH ...



nos-(A J1d-pu6o30)-nmoaumepassl (ITAPII), 6enka Tonmonzomepassr ||
TPaHCTIIOTaMHMHA3bI, Oenka Tononzomepassl ||

ITAPII, rucrona Hi

Ca?", Mg?* sHi0HyKI€a3bl, 6enKa TOmon3oMepassi |

Ca 2+ , Mg?* snonykieassl, 6enka Tononsomepass |

I[ono.mmTe cxemy npoBeideHusi curHaga IIKC «...—penentop—...—kacnaspl |
3eN0HA—...— Kacnasbl || 3menonay»

UHIYKTOD, PETYIATOD, aanTep

ajantep, UHIYKTOP, PEryIsITOp

UHAYKTOD, aAaNTep, PErysiTop

aJiarnTep, peryyisaTop, UHIYKTOp

UHAYKTOD, PETYIATOP, HHAYKTOP

Hapymelme (yHKIMH reHa cynpeccuu onmyxoJuu p53...

KOAMPYET PEryNsaTop KIETOYHOrO IUKJIA, KOTOPBIN MpeaoTBpaliaeT Aerpajanuto oemnka pS3
YBEIMYHMBACT HECTAOMIBHOCTh TEHOMA

HapYyIIAeTCs KIETOYHBINA UK

HapyIIaeTcs PEeryysius arnonTo3a

HapyIIaeTCs KOHTPOJIb MHULUAIIUN TPAHCKPHUIIIMK [€HOB KIETOYHOU Mponudepanuu
Honcenc -MYyTalHuu — 3TO

MyTallli{ Ha CTBIKE YK30HOB U HHTPOHOB

MYTaIl¥ HyKJICOTUAHBIX OCHOBAHUMN B | MK 2 O3HUIIMU KOJIOHA

3ameHa [ Ha A B KOJIOHE BalluHA

M3MEHEHUs KonyecTBa Oenka

3aMEHbI HYKJICOTHUIOB ¢ 00pa30BaHUEM TEPMUHUPYIOMINX KOJOHOB

3aKOH‘lI/ITe cxemy (popmupoBanusi GpokaabHbIX aare3uii «odpazoBanue nceBIONOAUNM € ...—
0eJIKH-pelnenTopbl NPUKPEMJISIIOT ...KJIeTKH K ...— 4Yepe3 HHUX KJETKH COeIHHSIIOTCH ¢
MO1JI0KKOI»

1. memOpaHOH, akTUHOBBIE (PUITAMEHTHI, O€JIKaM MaTpUKca

2. OemkaMu MaTpHKca, MeMOpaHy, akTHHOBBIMH (hMITaMEHTaMHU

3. aKTUHOBBIMM (pUIaMEHTaMHM, OEJIKU MaTpHUKca, MeMOpaHe

4. axTUHOBBIMHU (UIAMEHTaMH, MeMOpaHy, OeiIKaM MaTpuKca

SIS RN AW

AW

G AW

Cumyayuonno-nocuueckue 3a0a4u

1. B mnpouecce tpancmsamuu yuyactBoBano 30 mosekyn T-PHK. Omnpenenute wmcio
AMUHOKHCIJIOT, BXOJSIIMX B COCTaB CHHTE3UPYEMOro Oelika, a TakKe YMCIO TPHUILUIETOB U
HYKJICOTH/IOB B I'€HE, KOTOPBIN KOJUPYET 3TOT OEIIOK.

2. Bawm u3BecTHa MOCIEAOBATEIHLHOCTh PACIIONOKEHUS HYKJICOTHIOB B Moyiekyiae M-PHK
(LITTAYHUIAVYVYTL), Heo6X0IuMO OIpeeNnuTh CTPYKTYpy I'€Ha M KOJUYECTBO aMHHOKHUCIIOT B
Oenke.

3. B O6uocuntese nonunentuna yyactBoBanu T-PHK ¢ antukogonamu YVA, I'TL, LI'L,
AAT, LI'Y. Onpenenute HyKJICOTHIHYIO MOCIEAOBATEIBHOCTh yUacTKa KaXKIOW LIETH MOJEKYJIbI
JHK, xortopslii HeceT MH(OPMAIMIO O CHHTE3UPYEMOM MOJMIENTHAE, MU YHCIO HYKICOTHIOB,
cogepxkammx A, I', T, I B nByxuenoueunon monekyine JIHK.

4. B wmonekyne JIHK Ha m0m0 HYKJIEOTHIOB C a30THUCTBIM OCHOBAaHHE — IIUTO3MH,
npuxoautcs 18%. OnpenenuTe MpOIEHTHOE Co/IepKaHue APYyTrux HykiaeoTu10B B 3ot JJHK.

5. B monexyne [IHK obnapyxeno 880 HyKI€OTHIOB C a30THCTHIM OCHOBAaHHE — I'yaHUH,
KOTOpBIE COCTABISIIOT 22% OT obmero uncia Hykiaeotu0B B atoi JJTHK. Onpenenure:

a) CKOJIBKO JIpYTUX HYKJIeoTH 0B B 3ToM JJHK?

0) kakoBa JyTiHA 3TOTO (pparmeHTa’?

6. MHana monekyna JIHK ¢ otHocuTensHON MonexymspHoil maccoit 69 000, n3 Hux 8625
MIPUXOJUTCS HA IO HYKJIEOTHIOB C a30THCTBIM OCHOBaHUE — a/icHUH. Halinure KonnuecTBo BCex
Hyxseotu0B B 3Toi JTHK.

7. Opmna w3 muenodexk ™mojekynsl JIHK wmmeer crmenmyromuii mopsigoKk HYKJIEOTHIIOB:
ANI'TATLTAII ...



8. HamumuTe mopsiok HyKJICOTHIOB B KoMIuieMeHTapHo# 1ienouke JTHK.

9. Topsaok HYKICOTHAOB B OHOM U3 enoyek monekynsl JIHK cnexyrommuii:

ATTTALOI'TALITA ...

10. Ompenenute  MOPSAOK ~ aMUHOKUCIOT B TOJHUIENTHAC,  3aKOJIWPOBAHHOM
KoMmIuieMeHTapHoi nenoukoit JJTHK.

11. Kogupyromas nenouka moiekynsl JJHK umeer crnepyrommuili mopsiiok HYKJICOTH]IOB:
ITHATITATLAT ...

12. Kak w3MEHUTCS TEpBUYHAS CTPYKTypa TMOJHUMCNTHA, €CIH BBINANET TPETUI
nykieotua? [lonunentua nMeeT crleayomuil NOpsSA0K aMUHOKUCIOT: (eH - Tpe - ana - cep...

a) Omnpenenute OJUH W3 BapUAHTOB IOCJIEIOBATEIILHOCTH HYKJICOTHAOB T€Ha,
KOJIMPYIOIIETO TaHHBIN MOJIUIECHTHI,

0) Kakume 1-PHK (M kakuMuM aHTHUKOJOHAMH) Y4YacTBYIOT B CHHTE3€ 3TOro Oenka?
Hanumure oauH 13 BO3MOXHBIX BAPUAHTOB.

13. B wmonexyne JJHK conepxurcs 31% anenuna. Omnpenenure, ckoiabko (B %) B 3TOH
MOJIEKYJIE COACPKUTCS IPYTUX HYKICOTHIOB.

14. B Tpancnsuuu ydactBoBano S50 wmonekyn T-PHK. Omnpenenure xomudectBo
AMUHOKUCIIOT, BXOMISIIAX B COCTaB OOpa3yromierocs Oeiika, a TaKXKe YHCIO TPHUILUICTOB U
HYKJICOTHIOB B T€HE, KOTOPBIA KOJUPYET ITOT OEIOK.

15. ®parment JHK cocroutr u3 72 nykneoruaoB. OnpenenuTe YUCIO TPUILIETOB U
HykieoTun0B B M-PHK, a Takxke Komu4ecTBO aMHUHOKHCIIOT, BXOJSIIMX B COCTaB 00pa3yromierocs
Oenka.

16. ®parment oxnoii u3 ueneit JJHK umeer cnenyromee ctpoenne: I'THTLTATTITTLI.

17. Tloctpoiite Ha Heir M-PHK u ompenenute mnocnenoBaTelbHOCTb aMHHOKHCIOT BO
dbparmeHTe MOJIEKYIbI OeNKa (ISl STOTO UCIIONB3YHTE TaOIUIly TeHETUYECKOro KOJIa).

18. ®parment M-PHK umeer cinenyromee crpoenue: THYAAYI'YYIYVYVYALL

19. Ompenenute  antukogonsl T-PHK u  mocienoBaTenbHOCTh ~ aMHHOKHCIIOT,
3aK0JIMPOBAaHHYIO B 3TOM (pparmenrte. Takke Hanummre Gparment moiekynsl JJHK, Ha koTOpOM
ObL1a cunTe3upoBana 3ta u-PHK (1151 aToro ucnonp3yiite Tabauily reHeTUYECKOro Koia).

20. ®parmenr JIHK wmeer  crienyromyro — MOCIEAOBATEIBHOCTh  HYKICOTH]IOB

ATTITAITTTIILL

Ilpu oyenxe 3HaHuu, YMeHUl U HABLIKOG CMYOEHMO8 B0 6PeMs 3auéma U IK3aMeHa
UCNONIL3YEemCsl YPOBHEBbIL NOOX00:

Ilepeswiti yposens mpeanonaraeT TeoOpeTUdYecKue 3HaHUSA. [[si ero BBISIBIEHUS CTYIEHT
JOJDKEH TIPOWTH TECTOBBIM KOHTPOJb C HCIOJIB30BaHMEM KomnbloTepa. IIpoxoxkaenue
KOMIIBIOTEPHOI'O0 KOHTPOJISL Ja€T OCHOBAHHME OLICHUTh 3HAHMS CTYJEHTOB Ha y/IOBJIETBOPUTEIBHYIO
OLICHKY.

Bmopoti ypoeens BbIsBIsIETCS yTeM yCcTHOTO orpoca. CTyIeHT JOJKEH M0Ka3aTh ri1yooKue
TEOPETUYECKHE CHCTEMHBIE 3HAHMS: M3JI0KUTHh HCTOPHUIO BOIIPOCA, MO0 COBPEMEHHOE COCTOSIHHE,
MyTH PeLIeHUs] pacCMaTpUBaeMOM IPOOIEMBI.

Tpemuii yposenv — TBopueckuil. IIpenmonaraercs Hapsiay C NEPBBIM U BTOPBIM YPOBHEM
pelieHue TBOpuYecKux 3anad. KoTopele cocTaBieHbl Tak, YTO CTYJEHT, OHMMas MOCTaBICHHYIO
nepe] HUM 3aznady, JOJDKEH apryMEHTHMPOBAHO IPEUIOKHUTH IIYTH pa3pelleHus, OTCTOSTh CBOKO
TOUYKY 3pEHHUSI.

5. HpI/IMepHLIe OLICHOYHBIC MaTEepHaAJIbl JIsI IPOBECACHUA TEKYIIEro KOHTPOJIA
yCneBaeMoCTH U HpOMQ)KyTO‘lHOﬁ aTTeCTallun oﬁyqammnxcs[ Mo JIMCHMIIJINHE

Oprannsanus v NpoBeleHNe aTTeCTAllMU CTyAeHTa
®I'OC BO B coOTBETCTBMM C NpHHLUIIAMU bOJIOHCKOTrO mpolecca OpUEHTHPOBAHBI

NPEHMYIIECTBEHHO HE Ha COOOIIeHNE 00ydJaromeMycsi KOMIUIEKCAa TEOPETHYECKUX 3HAHUM, HO Ha
BbIpabOTKYy y OakanaBpa KOMIIETEHIMA — JMHAMHYECKOro Habopa 3HaHWUH, YMEHHi, HAaBBIKOB U



JUYHOCTHBIX KAayeCTB, KOTOPBIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCIHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHENHO NpOopeCcCHOHATIBHO PEANN30BbIBATHCS.

B mponecce oueHku OakanaBpoB HEOOXOIMMO HCHOJB3YIOTCS KaK TPaJULMOHHBIE, TaK U
WHHOBAI[MOHHBIE THIIbI, BUABI U (pOpMbI KOHTPOJISL. [IpH 3TOM MOCTENEHHO TPaIUIIOHHBIE CPEICTBA
COBEPUICHCTBYIOTCA B pyClle KOMIETCHTHOCTHOIO IOAXOAd, a WHHOBALIMOHHBIE CPENCTBA
aJJalITUPOBAHBI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM BY30BCKOM ITPAKTHKE.

ILleqb mnpoBegeHusi aTTecTallMM — IIPOBEpKAa OCBOECHUS OOpa30BaTEIbHOW MPOrpaMMbI
JUCHUTUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTo4yHasi aTTecTalUsl OCYILECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpLIACT MU3y4EHUE
JUCLUIUIMHBL, TOMOTraeT OLIEHUTh KPYIHbIE COBOKYIHOCTH 3HaHUM M yMEHMH, (hopMHUpOBaHHE
ONPEAEIEHHBIX KOMIIETCHIMN.

OLeHOYHBIMM ~ CPEICTBAMU  TEKYLIErO OLICHMBAHUA  SABISAIOTCA: JOKJIAJ, TECThl IIO
TEOPETUYECKUM BOIIPOCAM TUCIMILIMHBI, 3alUTa MPAKTHUECKUX paboT u T.1. KOHTpoib ycBoeHHUs
MaTepHuaia BEJEeTCS PEryJsipHO B TEYEHHE BCEro CEMECTpa Ha NPAKTUYECKUX (CEeMUHApCKUX,
1a00paTOPHBIX ) 3aHATHUSX.

No CPEIACTBA OLUIEHUBAHWSI, Oo0pa3oBarte/ibHbIE
/1 WCIOJIb3YEMBIC JUIS TEKYIIETO OICHUBAHUS TTOKAa3aTels pe3yJbTaThl
(dbopMUPOBaHUS KOMITETEHIINH AUCHUILINHBI
1 OueHOYHBIE CPEICTBA I TEKYIIEH aTTecTAlMM:
MK-11
OC-1. 3amura pedepara OP 1-16
OC-2. YcTHBIIf OTBET
OC-3. TectupoBanue K-12
OC-4. Pemienne cuTyaliiOHHO-JIOTHYECKUX 3a]1a4 OP 17-28
OC-5. loxnan ¢ mpe3eHTanuei
OC-6. Pabora ¢ uHbOpMaIMOHHO-CXEMAaTUIECKUM MaTEepHUaIOM U IK-15
THCTOJIOTMYECKUMH MTpenapaTamu (YTEHHE) OP 29-46
2 OueHoYHBIE CPEICTBA /I MIPOMEKYTOUHOM aTTeCTAIUM —
3a4eT: MK-12
OP 17-28
OC-2 YcTHBIH OTBET
OC-3 TecrupoBanue IK-15
OC-5 Jlokmnan ¢ mpe3eHTanuen OP 29-46

OnucaHne OLEHOYHBIX CpPEACTB M HEOOXOAMMOro OO0OpyIOBaHHS (JIEMOHCTPAIMOHHOTO
MmaTtepuaia), a TaK e TMpOoUedypbl U KPUTEPUM OLCHMBAHUS HWHAWKATOPOB JIOCTUKEHHUS
KOMIIETEHIIMH Ha Pa3IUYHBIX 3Tanax Ux (popmMHpoBaHHs B MPOIECCE OCBOEHHUS 00pa30BaTEIbHON
[porpammel npeacrasicHsl B MOHAE OLEHOYHBIX CPEACTB U TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH
U TIPOMEXKYTOYHOM aTTECTALUU MO TUCHUIUINHE «MoneKkyaspHas OUoIoTus».

Mamepuannt, ucnonb3yemole 011 MEKyU{e20 KOHMPOJia YCHeBaAeMOCHU
odyuarowuxca no oucyuniune
MaTepI/IaJ'II)I JJIA OpFaHI/ISaI_[I/II/I TGKYIIIeﬁ arTecrangnuunu HpeJICTaBJ'IeHBI B 1'[.5 l'[pOl"paMMI)I.

Mamepuanwt, ucnonb3yemole 0711 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-1. Peepar
Tembl pehepaToB U TEMBI CAMOCTOATEIBHBIX paboOT B opme pedepaToB NpUBEAEHHI B II. 4
IIPOrPaMMBI.



OC-2 YcTHBII 0TBET HAa BONPOCHI (JIa0opaTOpHbIE 3aHATHSI) C Y4€TOM BONPOCOB BbIBEEHHbIX
HA CAMOCTOSITe/IbHOE 00y4YeHHne

Ilepeyennb BOnpocoB J1a00paTOPHOMY 3aHSITHIO

Koasr IHK.

OKCUM3MOHHAs pemapanus — o0mas xapakrepuctuka, nmytd. BER myte Ha mpumepe
3aCTpOMKU A P-caiiToB.

Mopens rOMOJIOTUYHOM peKOMOMHAIIMK HAa OCHOBE PENapaluyl ABYLETIOYEYHBIX Pa3pbIBOB
JAHK — mogens Xomumaes.

Perynsiusi akTUBHOCTM TE€HOB — IOCTTPAHCIALMOHHBIE MOAM(PHUKAIUU aMUHOKHUCIOT,
MO3UIIMOHUPOBAHUE HYKJIEOCOM, KOHKYpeHTHOe cBs3piBaHue IF u rtucronoB ¢ JIHK,
MetwinpoBanue JIHK, akTuBanus reHa wid U3MEHEHUE €r0 aKTUBHOCTH IpU BHeApeHuu MI3,
crocoOHOCTh M0 U3MEHSTh TPAHUIIBI, 00EpEraroIIne TeH OT Bo3aelcTBUs okpyxaromiei JTHK.

MetunupoBanue IHK - ponutenbCkuil reHOMHBIM UMIIPUHTHHT, BOJIHBI METHJIMPOBAHUSA,
BO3HUKHOBEHHE METWIMPOBAHMS, METUIMPOBAHUE M  paK, MHHAKTUBAUMs  X-XPOMOCOM
MJIEKOIUTAOIIHUX,

MI'D B reHome. MolneKyIsIpHbIE MEXaHU3Mbl IIEPEMEIICHHUS TPAHCIO30HOB U
pPETPOTPaHCIIO30HOB. POib peTpoTpaHCIIO30HOB B COXPAHEHUHU TEIOMEPHBIX KOHIIOB XPOMOCOM U
3ayieunBaHue JBYHUTeBbIX paspbiBoB  JHK Ponms MID B mepectpoiikax XpOMOCOM.
["'opu30oHTaNBHBIN NEPEHOC TEHOB U 3BOJIOLINS T€HOMA.

OO0mas xapakTepucThKa. TpaHCKPUMNIMS — UHULMALUA: CTPOEHUE IPOMOTOpa Ha MpUMeEpe
knacca |, perynauus WHUIMALUKA TPAHCKPUILUK (MPEMHUIIMATOPHBIN KOMIUIEKC), CHUJIBHBIA WU
calplif IPOMOTOpP, OTKPBITBIM M 3aKPHITBIE IPOMOTOP, PEMOHTAX HYKIEOCOM. OJIOHTALUS.
Tepmunanus.

OnoHranuss — MOJENIb D3JOHTAMOHHOIO ILMKJIA («CMbIKaHHE-pa3MbIKAHUE»), OTallbl
JJMoHTalMi — (POPMHUPOBAHKE KOJIOH-AaHTUKOJOHOBOTO B3aWMOJEWUCTBUSA B A-ydacTKe pUOOCOMBI,
nenTu3anus, TpaHciokauus. TepMuHanus TpaH IS,

MonekynsipHO-TEHETHUECKH aHalIM3 MPOILIECCOB OIMYyXOJIeBOM TpaHchopMmanuu: 2-X
yaapHas mojenb kanmeporeneza (Knudson), kmaccudmukarus Kunsnepa-dorenpiinTaiiHa TeHOB
CYIIPECCUH OMYXOJIH (XpaHUTENN KIETOUYHOTO IIUKIIA, O0IIEro KOHTPOJIA).

Mexanusm paeiictBus reHoB cymnpeccopoB: Rbl, INK4A/ARF, BRCA 1 u 2, P53, ING1,
Leu5/Rfp2.

[Tytu noBpexaenus [ CO: neneunu (moTepsi T€TEPO3ZUTOTHOCTH ), TOUKOBbIE MyTallUH (CABUT
pPaMKH CUHUTBIBAHUSI, HOHCEHC-MYyTAIlUU, MyTallM¥ CAUTOB CILIaliCUHIa, MUCCEHC-MYTalluu, MyTalluu
POMOTOPHOM YaCTU T'€HOB, MyTallUU PETYJISITOPHONU 00J1aCTH F€HOB), METHIIMPOBAHUE.

NmmyHonoruueckas: «oonpime» 4yachl opranusMa («bur-ben»), ponb xene3 BHyTpeHHEH
CeKpelnuu. DIIeBallMOHHAas (OHTOTEHETUYeCKas) MoJieb cTapenusi. CTapeHHe U arornTo3.

ITytu IIKC: uepe3 peuentopsl Fas, TNFR1, peuentopsr 3, 4, 5, 6. B3aumoneiictBue
peuenTopa ¢ JJUraifioM U nepejada curaana — oouiast cxema. [lyts uepes Fas-penentop.

IIpumep BonpocoB K 3auyery (YCTHbIH OTBET)

MonekynsipHast OM0I0rUs — LENb, 3aJa4d U CBA3b C JPYTUMU OTPACIIAMU OUOJIOTUU, XMMUH,
¢usuku. Tumbpl MaTpUYHOTO CHHTE3a KakK ILEHTpPalbHBIM Ipollecc B Mepeaade, XpaHEHUH U
peann3anyy HacleICTBEHHOro Marepraia. CTpyKTypa HyKJIEOTHIOB.

Crpykrypa JHK wuw  npunuun  ¢opmupoBaHus  KoH(pOpMaLUi. [TpuHImn
kommiementapaoctd. Koawsl JIHK. ®usnueckue mnapamerpsl koHpopmanuoHHbX (opm JHK.
Accommaniun  [IHK ¢ onuronyknermaamu, maper Xyrctuna. Accomumanus JIHK ¢ OGenxamu:
OenKoBBIE JOMEHBI, Y3Hatoue crenuduueckue nocienosarensHoctd  JIHK —  obmas
xapaktepuctuka. JICJ[ OCHOBHbIE KJacchl: '"JMEWIIMHOBAasT MOJHUA", "IHMHKOBBIE TaIblLbI",
AIIEKTPOCTATUYECKOE MPUTSKEHHE, [B-cKadona, NeTIs-COupaib-NeTas, TPaHCKPHUIILIUOHHBIE
(bakTopsI.

PHK — crpykTypHas W NpOCTpaHCTBEHHas OpraHu3auus, (QyHKIUH, KiIacCU(pUKAIUS.
Otnnuust U cxojactBa B HykieotunHow crpykrype ¢ JIHK. Knmaccudukanus PHK. SiPHK —
CTpOCHUE (PYHKIIUH B KJIETKAX KUBOTHBIX U PACTCHUH.



pPHK. Pu6ocomusie PHK ux Bubl, IepBUYHBIE U BTOPUYHBIC CTPYKTYpHl. CTPYKTypHBIS
JIOMEHBl U KoMmIakTHas camoykianka monekyn PHK. 3nauenue pubocomuoit PHK. Pubocomusie
Oenku, WX pasHooOpaswe U HOMeHKiarypa, B3aumojaeiictBue ¢ pPHK. Ilepudepuueckoe
pacnionoxenue OenkoB Ha sape pPHK. Tomorpadus OenkoB: ompeneneHue COCEeICTBYIONINX
oenkoB Mexnay Oenkamu. Tomomorus pPHK, ee mpussizka k Tomorpaduu OenkoB. Mopdomorus
pubocombl. Pazmepsl, BHETHUI BUI, TOIpa3/IeeHUE HA IBE CyObEIMHHIIBI.

MPHK (undopmanronnas, MmarpudHasi, MECCEHXEpHas) - CTPYKTypa U (YHKIHMOHAJbHbIE
yuacTk. Cnenuduyeckre mocieaoBaTeNbHOCTH, CTPYKTYpHBIE 3J1eMeHThl, Jokanu3anus MPHK B
kietke. IIponeccunr MPHK. Onpenenenue npoueccunra. UHTpoHsl, crutadicunr. Knaccudukammst
uHTpoHOB. MHTponbl Tpymmbl |. OcCOOEHHOCTH CTPYKTYypbl M MEXaHU3MbI CIulaiicuHra. TpaHc-
CIUIAMICUHT, €ro paclpocTpaHeHue. AJbTEPHATUBHBIN CIUTaiicMHT. buojoruueckue mocieacTBus
aJbTepHATHUBHOIO crutaiicunra. PenaktupoBanre PHK. MonekynsipHbie MEXaHU3MBbl, TUIIHI.

TPHK (TpancdeprHas, TpaHCIOPTHAS) TPAHCKPHIILIUS, XapaKTepUCTUKA | TpaHCKpHUITa Ipe-
1-PHK, npoueccunr, xapakrepuctuka 3penoi amuHoaui-T-PHK.

Pu6o3umbl, uX crienmuUIHOCTh M MEXAaHU3M JCHCTBHS — TEIOMEpasa, peBeprasa.

PacimndpoBka renernyeckoro koja. (OCHOBHBIE CBOWCTBA TE€HETHYECKOIO  KOJA.
Oco0eHHOCTH KOZIOBOT'O CJIOBApSL.

OC-3. TectupoBanue

[Ipumepsl TeCTOBBIX 33JaHUI TPUBEICHBI B I1. 4 IPOTPAMMBI.

OC-4. Penienne cCUTYalHOHHO-JIOTHYECKHUX 32/1a4
HpI/IMepHBIe CI/ITyaHI/IOHHO-JIOFI/I‘-IeCKI/Ie 3a1a4u HpI/IBeIICHLI B II. 4 HpOFpaMMLI.

OC-S. lokaan ¢ mpe3eHTanueil
Temartuka noxnana ¢ npeseHranueit GopMUpyeTcs UHAUBUAYAIBHO CO CTYIACHTOM.

OC-6. PadoTa ¢ nHPOPMANMOHHO-CXEeMATHYECKMM MATEPHAJIOM M THCTOJIOTHYeCKUMH
npenaparaMu (4TeHue).

[TpumepHbIii epedeHb HHPOPMALMOHHO-CXEMATHYECKOT0 MaTepuaa:

1. OGmas cxema permukanuu JJHK.

2. luxkn perukauu  xpomocoM. CoObiTus  moarotoBku K permkammu — JTHK,
npoTekaroiue B KoHie muros3a (crymenb 1 — 4) — ORG-komuieke, 6enku Cdc 6, Cdt 1 u RFC.
MCM 2-7 xomIuiexc.

3. ®opmuposanue pre-IC B8 G — 1 mepuon. CoObiTre oOecTieurBarOIINE MPOXOKIACHUE
cryneneit 6 — 7 B S ¢azy.

4. Nnnnpanus ueneit u 30Hbl perunkanuu. OcobenHoctu perummkanuu JJHK B cBsizu ¢
aHTUINapasuienbHol npupooi neneit (leading strand', lagging strand). Tonorpaguueckas npobiema
cunre3a ¢pparmenToB Okazaku. PCNA — komrurekc.

5. Crynens 8, 9. XapakrepucTuka O€JIKOM periMKaTuBHOM machinery.

6. Xapaxkrepuctuka coobrruii G — 2 craguu (crynens 10, 11).

7. CtpoeHue n QyHKIIMOHUpOBaHUE 3arpy3unka MamxeTku (RFC).

8. Cxema. lymnekc JJHK.

B KoHIle M3y4eHUs] MUCHMIUIMHBI TOIBOJSATCS UTOTH pabOTHI CTYIECHTOB Ha JICKITMOHHBIX U
NPaKTUYECKHUX 3aHATUSAX ITyTEM CYMMHPOBAHUS 3apab0TaHHBIX OaJIOB B TEUEHHE CEMECTPA.

Kpurtepun oneHuBanus 3HAaHNH 00y4al0IMXCS 110 M CHMILIMHE
Jlis monydeHus OLIGHKHM «3auyTeHO» CTYAEHTYy HeoOxonumo HalOpate Oonee 50% ot

MaKCHUMAaJILbHOT'O KOJIMYEeCTBa OaJlIoB IO JTAaHHOM JUCIHMITIIINHE. OHGHKa 3a 3a4€T BBICTABIIACTCA
COoriaCHO CJ'ICI[}IIOH.ICﬁ TaGHI/IHCI



2 3E
«3a4YTEHO) Bonee 100
«HE 3aUTCHO» 100 1 meHee

6. MeToauyeckue yKazaHus JJisl 00y4AIOIIHXCSI M0 OCBOEHUIO TUCIUNIMHBI

YcnemHoe uzydeHue Kypca TpeOyeT OT O0y4aromuxcs IMOCEIICHUS JISKIMH, aKTHBHOU
paboThl Ha MpPAKTHUECKUX 3aHATUSAX, BBIMOJHEHHUS BCEX Yy4YeOHBIX 3aJaHUN TpenojaBaTes,
03HAKOMJICHHUS C OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATypOH.

3anuce JeKuMM — oaHa M3 (OPM AKTUBHOM CAMOCTOSATENBHOM paboThl 00ydaromuxcs,
TpeOyroIiasi HaBHIKOB U YMEHHUSI KPaTKO, CXeMaTHYHO, MOCIIEA0BATEIbHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIC TIOJIO)KEHUSI, BBIBOJIBI, 0000IIEHNUS, (OPMYIUPOBKUA. B KOHIIE JEKIMM MpernojaBaTelb
ocTapisieT BpeMs (5 MHMHYT) g TOro, 4roObl oOydaroliuecs HMeld BO3MOXKHOCTb 3aJ]laTh
YTOYHSIOUIME BOINPOCHI IO H3ydaeMOMy Matepuany. IM3-3a HeZocTarouyHoro KoJM4ecTBa
ayJIUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAaeTcsi OCBETUTb B IOJHOM OOBbEME, IOITOMY
IpenojaBareib, MO0 CBOEMY YCMOTPEHHUIO, HEKOTOPbIE BONPOCHI BBHIHOCUT Ha CaMOCTOSTEIbHYIO
paboTy CTYACHTOB, pEKOMEHIYS Ty WIM MHYIO JuTeparypy. Kpome 3Toro, Asisi mydmiero OCBOSHHS
MaTepuaja M CHUCTEMaTH3allid 3HAHUN [0 AMCUUIUIMHE, HEOOXOAMMO IOCTOSIHHO pa30upaTh
MaTepHabl JEKIHiA 0 KOHCIIEKTaM M y4eOHbIM mmocobusiM. B cimydae HeoOxoaumMocTi oOpararses K
IPENOJABaTENIO 32 KOHCYJIbTallueH.

IloaroroBka K NMPAKTHYICCKHUM 3aHATHAM

IIpy MOATOTOBKE K NPAKTHYECKUM 3aHATUAM CTYIACHT JOJDKEH H3YyYUThb TEOPETHUYECKUI
Marepuall MO TeMe 3aHATUS (MCHOJIb30BaTh KOHCHEKT JIEKLUH, W3y4UTh OCHOBHYIO JIMTEpPaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOM JIUTEPATYpOil, P HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIEKT, Jesiasi B
HEM COOTBETCTBYIOUIME 3alMCH M3 JIMTEPAaTYpHBIX MCTOYHHUKOB). B ciyuae 3arpynHeHui,
BO3HUKAIOIIMX [P OCBOEGHMM TEOPETUYECKOI0 Marepualla, CTYIEHTy cleqyeT oOpamarbes 3a
KOHCYy/bTallMell K mpenojaBarento. Mns Ha KOHCynbTalMio, HEOOXOJMMO XOpOUIO MHpOayMaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hauane nmpakTU4eCKOro 3aHATHs MPENOJaBaTellb 3HAKOMUT CTYAEHTOB C TEMOM, OrJallaeT
IUIAH IIPOBEICHMSI 3aHATHUSA, BBIIACT 33JaHUs. B TedeHne OTBENCHHOIO BPEMEHU Ha BBIIOJHEHHE
pabOThl CTYAEHT MOXET OOpaTUTHCS K MPErojaBaTeNio 3a KOHCYJbTalMed Wi pa3bsicHeHUusMU. B
KOHIIE 3aHTHS POBOAUTCS ITPUEM BBIIIOJHEHHBIX 3aJIJaHU, cOOeCeI0BaHNE CO CTYACHTOM.

Pe3ynbTaThl BBINOIHEHUS MPAKTUYECKUX 3/IaHUM OLIEHMBAIOTCS B OajuiaX, B COOTBETCTBHHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ili1aHbl NPAKTHYECKUX 3AHATUHI
Tema: «IIpocTpancTBeHHO-KOHGopManuonHas crpykrypa JJHK nu PHK»

KoHnTposabHbIe BONpockl

1. MonexynspHass OMONOTHS — II€Jb, 33/1a4d U CBS3b C JPYTMMH OTpaciisiMU OWOJIOTHH,
XUMHH, ¢u3nkd. MonekynspHas aorma O6mosnoruu Ha Havaino XX Beka (/1. Yorcon um @.Kpux
1953r.). Tumbl MaTpUYHOTO CHHTE3a KakK LEHTpaJbHBIA Mpolecc B Iepefade, XpaHEHUH U
peanu3alyu HAcIeICTBEHHOro Mmarepuaia. CTaHOBIIEHHE MOJIEKYJISAPHOH OHOJOrMHM Kak HayKu
(camocTOSITEJILHO).

2. MeTozp! MONIEKYIISIPHOI OHOJIOTHH (CAaMOCTOSITETBHO).

3. Crpykrypa HykieotugoB kak MoHomepoB PHK wm JIHK — cxoxmcrBa m oTiimums B
crpoenuu. [lpuHumn komruieMeHtapHocTH. IlepBuunas kondopmauus JHK — nymuekc u ee
xapakrepuctuka. KoHdpopManmoHHbIE W3MEHEHHsS yIiekca, Kak dacTth mporeccuara JIHK -
BTopruHas koHdopmarus IHK — 4, Bu Z.

4. Accommamus JIHK c¢ JICJI-Genkamm, xmmudaeckass momudpukanus JIHK, kax yacte
nporeccura: obmas xapakrepuctuka. JICJl Oenku OCHOBHBIE KJacchl: "IMEWIIMHOBas MOJHUS',
"[IUHKOBBIE MaNbLbI", 3TEKTPOCTATUUECKOE PUTSHKEHUE, «B-CKIPOIIY», «IETIS-CIUPATb-TIETIIN.



5. Kogpr /IHK.

6. Accommauuu JIHK ¢ onuronmywiermgamMu -  TPUIUIEKCHI  (aHTHUCMBICIOBBIE
OJIMTOHYKJICOTH/IbI), (POPMUPOBAHHUE MApbl XYrCTHHA (CAMOCTOSATEIBHO).

7. PHK — cTpykTypHas W HpOCTpaHCTBEHHas opraHu3anus (koHpopmanuu), (QyHKIUH,
knaccudukanus. OTIUYUS U CXOJCTBA B HYKJICOTHAHOU cTpykType ¢ JTHK.

8. pPHK (puGocomnasi) - Ttpanckpunuusi nupe-pPHK. Xapakrepuctika mnepBUYHOTO
Tpanckpunrta. [IpoueccuHr  mepBuyHOro  TpaHckpunrta. Mopdomorus  pubocomMbl U
(dyHKIMOHATIBHBIE «KapMaHb. PubocoMubie Oenku, ux pasHooOpasue B3ammozeirictsue ¢ pPHK.
Tonorpadus 6enkoB. PuG0cOMBI po- ¥ 3yKapHoT.

9. Marpuunas (meccemwxkepHasi) PHK - tpanckpurmms mnpe-mPHK. Xapakrepucruka
NEPBUYHOIO TpaHcKpunTa. lIponeccMHr NEpBUYHOTO TpPaHCKpUITA. XapaKTepUCTHKA 3pesioi
MPHK.

10. TpancnoprtHas (tpancheprnas) PHK - tpanckpunums npe-TPHK. Xapakrepucrtuka
MEPBUYHOr0 TpaHcKpunTa. [IporieccuHr nepBUYHOrO TpaHcKpunTa. Xapakrepuctuka 3penoit TPHK.

11. siPHK — cTtpoeHue QyHKIMY B KJIETKAX )KUBOTHBIX U PACTCHHI (CAMOCTOSITEIBHO).

12. PuGo3umbl - cnenupuYHOCTh U MEXaHM3M JEUCTBUA (HAa MpHUMEpEe TEIOMEepashbl).
Penaktupoanue MPHK (camocTosiTe1bHO).

13. PacmmmdpoBka Ouosoruueckoro koaa. OCHOBHbIE CBOMCTBAa TI€HETHYECKOIO KOJa.
OCo0EHHOCTH KOJIOBOTO CJIOBAPS (CAMOCTOSATENBHO).

14. IIlaniepoHbI ¥ IPUOHEI (CAMOCTOATEIBLHO).

NudopManimoHHO-CXeMATUYHBIN MaTepuaJl
. [lypuHOBBIE M MUPUMUMHOBBIN a30TUCTHIE OCHOBAHMUS.
. Cs- caxapa HyKJICOTU/IOB.
. Aynnexc JTHK.
. [lepBuunas kondopmanusa JJTHK — nymnekc.
. Bropuunas xondopmarus JJHK u ee popmsr: B, A u Z.
. B-popma JIHK BTOpHYHOI KOHpOpMALTUH.
7. KoHpopManMOHHBI KOA — YIJbl M PAacCTOSHUS MEXIy Te€TEepOLUKIaMHU, SHEprus
xectkocTy n3rnoos JIHK npu yknanke B HykiaeocoMmy.
8. IIpocTpaHCTBEHHOT'O PACIOJIOKEHUSI Ha TTOBEPXHOCTU TMCTOHOBOTO OKTamepa paioHOB,
pasnnyaromuxcs no sHepreTuke xxécrkoctu u3ruda JJHK.
9. benok tuma JICJI - neitiimHOBas 3acTeXKa (3UMIIED).
10. benok tuna JIC]] - TMHKOBBIE TAJIBIIHI.
11. benok tuna JICJI - cnupans - NeTis - Ciupab.
12. benok tuna JICJ] - B-cxkadon.
13. Otnuuwme B ctpoennu mykiaeoruaos JJHK u PHK.
14. Konpopmanusa PHK — nepeuyHasi, BTOpHYHasA, TpeTH4Has1 (001asi cxema).
15. IlepBuunas kondopmanus Ha npumepe npe-TPHK.
16. O6mas cxema BropuuHas koHpopmarus PHK.
17. ®ynkunonanbhble 38eHbst TPHK (BTOpHuHas koHpopmarus).
18. Cxema crutaiicunra npe-MPHK.
19. PacnionoxeHne GyHKIIMOHAIBHBIX YIaCTKOB Ha MoJieKyJe 3penoit MPHK.
20. Mexanu3M paboTsl sSiIRNA B Ki1eTKax pacTeHUH U )KUBOTHBIX.
21. Oransl BUY - uHpexnuu, Ha KOTOPHIX €€, BO3MOXKHO, 3a0JIOKHUPOBATh C IOMOIIBIO
SiRNA.
22. pPHK. CpaBuenne koHTYpoB pudocomHoii 30S cyouactumst u ee 16S PHK.
23. lomennl camoykiaaku 16S PHK.
24. CpaBHeHHe KOHTYpOB pudbocomHol 50S cybuactuier u ee 23S PHK.
25. 5sPHK 6omnbmoit 50s cybuacTuiisl pudbocombl
26. Accouunanuu pPHK c 6enkamu. Manas cybuactuna.
27. Cxema 50S (60S) cy6uacTuiibl pubOCOMBI U TOTIOrpad s OCIKOB.
28. Cxema paboTHI TeoMepaskbl.

AN Ol B~ W —



7. IlepevyeHb OCHOBHOM M IONOJTHUTEIbHOM YueOHOM uTepaTypbl, UHTEpHET-pecypcoB,
HEO0XOAUMBIX [IJISl OCBOCHUSI JUCIHUNIMHBI

OcHoBHas1 JInTepaTypa

1. XXykoBa, A.I'. MosnekymsipHasi OMOJIOTHS: y4eOHUK C YIpaXHEHUsAMH M 3amadamu / A.T.
Kykona, H.B. Kuzuuenko, JI.I'. ['opoxoBa. — Mocksa ; bepnun : [qupekr-Meaua, 2018. — 269 c. :

WL, TaoJI. - Pexum JOCTYyTIA: o IIOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=488606

2. NBanumes, B. B. Monekymsipaast 6uosorus : yueOnuk / B.B. BanumeB. — Mocksa :
PUOP : HHOPA-M, 2019. — (Beicmiee obpa3zoBanme). — 225 c¢. — DOL:

https://doi.org/10.12737/1731-9. - ISBN 978-5-369-01731-9. - Tekct : snekrtponnsii. - URL:
https://znanium.com/catalog/product/1019421

3. MackaeBa, T. A. Monekymnsapras Ouonorus : yaeonoe nmocooue / T. A. MackaeBa, M. B.
Jlabytuna, H. /1. Yeronaesa. — Capanck : MI'TIN um. M.E. EBceBbeBa, 2013. — 158 ¢. — Tekcr :
3JICKTPOHHBIN /! Jlanp : 3JICKTPOHHO-OMOIMOTEeYHAs cUcCTEMa. — URL:
https://e.lanbook.com/book/75096

JlonoTHUTEIbHASI JTUTEPaTypa

1. Monekynsipaast 6uonorus : nadboparopusiii npaktaukym / O.C. Kopreesa; B.H. Kanaes;
M.C. HeuaeBa; O.}O. I'olikanoBa. - BopoHex : BopoHexcCkuil rocynapCTBEHHbI YHHUBEPCHUTET
WH)KEHEpHBIX  TexHojormi, 2015. - 52 c¢. - ISBN 978-5-00032-106-5. URL:
http://biblioclub.ru/index.php?page=book&id=336018

2. buoxumust U MoJeKyJsipHas OMOJIOTHS : y4eOHO-METOUYECKOe MOcoOrne / COCTaBUTENN
C. ®. Angpycenko, E. B. JlenucoBa. — CraBponosib : CK®VY, 2015. — 94 c. — Teker :
AJIEKTPOHHBIN /l Jlanp : AJIIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/155518

3. ITanoBa, T. M. OcHOBBI OMOXHUMHUU U MOJIEKYJAPHOUN Ononoruu : yueOHoe mocodue / T.
M. IlanoBa, A. A. IlleroneB. — ExatepunOypr : YIJITY, 2016. — 92 c. — ISBN 978-5-94984-
592-9. — Texkcr : snexkrpoHHbd // JlaHb : snekTpoHHO-OMOIMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/142565

4. HoBak, A. U. O6mias Ouonorus : yuebHoe mocodue / A. M. Horak, O. A. ®enocoBa. —
Pszanb : PIATY, 2013. — 85 c. — ISBN 978-5-98660-188-5. — TexkcT : snexkTpoHHbI // JIaHb :
3IIeKTPOHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/137453
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