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1. He.]]l/l H 3aJa49YM1 0CBOCHUS JUCIHHUITJINHBI

Ilen Kypca 10CTUraroTCs ¢ MOMOILBIO:

- U3Y4YEHUsl COJAEPKATEIbHBIX OCHOB IIPEAMETa MCCIEIOBAaHUW, MOHATUWHOIO ammnapara u
METOA0IOTMYECKON 0a3bl MOJNIEKYIPHON TeHETHKH;

- 03HAaKOMJICHHUSI C COBPEMEHHBIMU HAIPABICHUSMU PAa3BUTHUSA U IIPAKTUYECKOIO UCIOJIb30BAHUS
MOJIEKYJISIPHOM TE€HETHKH, KOTOPO€ OCYIIECTBISETCS Ha JIEKUMSIX I0 Kypcy “MonekynspHas
reHeTnKa’;

- O3HAKOMJICHHSI C COBPEMEHHBIMU METOJaMH pabOT ¢ HYKJIIEMHOBBIMH KHCJIOTaMH, METOJaMH
Boiienienuss JIHK u PHK, omnpenenenusi ypoBHS 3KCOPECCMHM T'€HOB B Pa3IMUHBIX THUIAX KIETOK,
METOJIaMU MOJIEKYJIIPHOW JMarHOCTUKM HACJEICTBEHHOM IPEApacHOIOKEHHOCTH K pPa3IMYHBIM
3a00JI€BaHHIM;

- CaMOCTOSITENIbHOW Pa0OThl CTYACHTAa CO CIEUUAIBHOW JIMTEpaTypod, B TOM YHCIE U
ANEKTPOHHBIMU 0a3aMH JaHHBIX POCCUHUCKUX M 3apyOekHBIX OHOIMOTEK, a TaKke BeIyLIUMHU
HAayYHBIMH ~ JKypHaJaMH  OHOJOTMYECKOH, MOJIEKYJIIPHO-OMOJIOTHYECKO U MOJEKYJISIpHO-
F€HETUYECKON HAIPABJICHHOCTH, BBIXOJALIIMMHU HA PYCCKOM U MHOCTPAHHBIX SA3bIKAX.

3agauu AUCHMILVIMHBL “MoJeKynspHas reHeTHKa COCTOST B TOM, YTOOBI JaTh CTYACHTY
(GyHIaMEHTAJIbHYIO TEOPEeTUYEeCKyl0 0a3y, KOTopas HeoOXoauma JUisi OCBOEHHUS MPaKTUYECKHX
METOJ0B PabOThl HA HOBOM MOJIEKYJISIPHOM YpPOBHE, COBPEMEHHBIE MPEACTABICHUS O HAMPaBICHUAX
pPa3BUTHS MOJIEKYJISIDHOM T'€HETHMKH, TEHETUYECKOM anmnapare KJIETKH, O CTPYKTYPHOM OpraHu3aluu
HYKJICUHOBBIX KHCJIOT M OENKOBBIX MOJIEKYJ, (DOPMUPOBAHUM HX MPOCTPAHCTBEHHOM CTPYKTYPBHI,
METOJIax ONpPEAEICHUS HYKICOTHAHBIX nocaenoBarenpHocteil JIHK, nonstue o myrarenese u T.1.

B nmanHOM Kypce CTyIeHThl 3HAKOMSITCS C HOBEWMINIMMHU JaHHBIMH B OOJACTH TEHETHKH,
MOAPOOHO M3Y4YalOT BaXKHEHIIME MEXaHU3MBbI, O0OECIIEUMBAIOIIUE DPEan3alhi0 OCHOBHBIX CBOWCTB
KUBOW MaTepuu; perviukaiuio, penapamnuio, pekomounanuo JIHK u PHK, crpoenne u dynkuuun
HYKJIEMHOBBIX KHCIIOT. DTO MO3BOJISET OyAYIIEMY YUUTENIO OHMOJIOTHH OPUEHTHUPOBATHCS B HOBEHIIMX
JTOCTUKEHHSIX B 00J1aCTH MOJIEKYJISIPHOM TeHETHKH, MPAKTUYECKUX aCTEeKTaX ATUX JOCTH)KCHUU.

2. Mecto aucunminnsl B crpykrype OIIOII BITO

[IpenomaBanue Kypca MOJEKYISIPHOU T€HETUKH SBISIETCS HEOOXOAMMBIM ATANlOM TOJTOTOBKH
JTUTUIOMUPOBAHHBIX CTHEIIMATUCTOB OMOJIOTOB, CIICUATH3UPYIONINXCS Ha Kadeape TeHETUKH.

AKTYyanbHOCTh BBEJICHHS JAaHHOW JUCHMIUIMHBI OOYCJIOBJIEHa TEM, 4YTO MOJEKYIsIpHAas
TeHeTUKa SBISIeTCS OAHOW U3 Haumboliee CTPEMUTENBHO pa3BUBAIOLIMXCS obOnacteil Ouonoruu,
OTKPBIBAIOIIIEH HOBBIE TOPU3OHTHl 3HAHHUSA, YTO JAET WCKIIOYUTEIbHBICE BO3MOXKHOCTH IS
COBEPILEHCTBOBAaHUSI M CO3/IaHUSI NMPUHLUIIMAIBHO HOBBIX METOJOB M TEXHOJOrHH. JlocTmxeHus
MOJICKYJIIPHOM TEHETUKH TIO3BOJIMJIA OCYIIECTBUTh HACTOSIIUN TPOPHIB B MOJEKYJISIPHOU U
KJIETOYHOM OMOTEXHOJOTHH, TEePEBEPHYB NPEACTABICHUE YENOBEKAa O CYIIHOCTH MPOIIECCOB
peai3allMM TeHeTHYecKOM HH(pOpMaluu W Mepeladd HacleACTBEHHOIO Marepuaja Jd0YepHUM
KJIETKaM WJIM TOTOMKaM M BOOPYKHMB €r0 MHCTPYMEHTaMU AJI1 HallpaBJIE€HHOTO U3MEHEHHUS! TeHOMa U
yIpaBiaeHUs ero (yHKIIMOHHPOBAHUEM.

Lenpto pa3paboTku yueOHO-METOIUYECKOTO0 KOMILIEKCa MO AUCHUILINHE «MoJeKynsapHas
reHeTuKa» sBisieTcss Oosiee >(PQPEKTUBHOE OCBOCHHE CTYJIEHTAaMHU JAaHHOTO MpeaMeTa, KOTOpoe
JIOCTUTAaeTCA MPHU PEIICHUH psa CIEYIOLIUX 3a0a4:

e PanmonanbHOe pacnpezeneHne y4eOHOTO BpEMEHHU IO pasjienaM Kypca U BHAaM Y4eOHBIX
3aHATHI.

e OrmpeneneHue MecTa M POJM AUCHUILIHHBI «MOJEKyIsapHas TeHETHKa» B 00pa3oBaTeNbHOM
mporpaMMe, €€ OCHOBHBIX YU€OHBIX IIeNIel U 3ajad.

e  OTtpaxxkeHHe B COACPKAHUU TAHHOW TUCIUTIIIMHBI COBPEMEHHBIX JOCTHKCHHN HAyKH, TEXHUKH,

KyIbTypbl W Jpyrux cdep oOIEeCTBEHHOW TMPAKTUKH, CBSI3aHHBIX C JaHHOW y4eOHOH

JUCHUIIINHOM.



e  OpraHuzainus CaMOCTOSITEILHON PabOTHI CTYJCHTOB C Y4€TOM PAIOHATHHOTO HCIIOIh30BAHUS
U pacmpenelieHus y4eOHOTO BpEMEHU MEXAY ayJUTOPHBIMU 3aHSATHSAMHU U CaMOCTOSTEIHHOU
paboTOM CTYEHTOB.
e OrmpeneneHue Kpyra y4eOHO-METOIUIECKOTO 00ECIICUeHHS JUCIUTIINHBI, HEOOXOIUMOTO IS
€ro yCBOEHHUSI.
e Pa3paboTka ONTUMAIBHBIX CUCTEM TEKYIIETO U UTOTOBOTO KOHTPOJIS 3HAHHUM CTYJCHTOB.
e (OOocHOBaHHME WCIOJNb30BaHUSI WHHOBALMOHHBIX METOJOB B TMPOLECCE MPENnoJaBaHUs
«MoOnexynsapHOU FreHETUKU.
Kypc «MonekynsgpHasi TIeHETHKa» MpEnojaeTcss B TeyeHue 6 ceMmecTpa Ha 3 Kypce
OakanaBpuaTa CTyJeHTaM OYHOH (OPMBI OOYUEHHSI.
Ha usyuenue kypca «MounekynsipHas renetuka» orBoautcs 108 yacoB (M3 HUX JIEKIMOHHBIX -
17, nabopaTopHbIX - 34 U 7151 CAMOCTOSITENTLHOM paboThI - 48 yaca), 3aKaHIUBACTCS 3aUETOM.

3. TpeGoBaHus K pe3yJibTATAM OCBOEHUS CO/IeP:KaAHUS TUCHUTLIHHBI

[Tponiecc m3yueHUs AUCLMIUIMHBI HaNpaBieH Ha (OPMHUPOBAHUE HJIEMEHTOB CIIEAYIOIINUX
koMmnereHMit B coorBeTcTBUM ¢ PI'OC BO u OIIOIT BO no naHHOMY HallpaBJIEHHIO MOATOTOBKH
(cIerManbHOCTH):

IKC — 2.1 - Cnoco0eH HCIoIb30BaTh COBPEMEHHYIO aliaparypy B 1a00paTOPHBIX U MOJIEBBIX
YCIOBUAX JJs1 paboThl C JKUBOTHBIMM W PACTUTEIbHBIM MaTepUanoM, TOTOBUTb MaTepuasl s
71a00paTOPHOTO aHAIM3a, BBIOJIHATH IMOJIEBBIE M JaOOpaTOpHbIE OMOJIOTMYECKHE HCCIEIOBAHHS C
UCIOJb30BAHUEM COBPEMEHHOHM ammaparypbl, HOArOTOBUTh THUAPOOHMOIOrMYECKHE IPOOBl W/HIU
mpernaparsl K Ka4eCTBEHHOMY M KOJMYECTBEHHOMY aHAJIM3Y, OPraHU30BaTh COOp C IMOIHAA30PHBIX
TEPPUTOPUI IPUPOAHBIX 00pa3LIOB U 00eCIeYeHHE UX XPAaHEHUE 10 OKOHYAHMSI HCCIIC0BAHUS.

B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI 00 yYaIOLIUICS TOJIKEH:

3HaTh:

- 0COOEHHOCTHU CTPYKTYPHO-()YHKIIMOHAJILHON OpraHU3aliMi HyKJICMHOBBIX KUCIIOT;

- MEXaHU3M pean3aliy HACIEeICTBEHHOW NH(POPMALINN;

- OCHOBHBIE YEPThl OPraHU3aLMY T€HOMOB DYKApUOT, IPOKAPUOT U BUPYCOB;

- po0seMbl CTAOUIBHOCTH T€HETHYECKOI0 MaTepuaia, TUIaX CTPYKTypHbIX noBpexaenuil B JIHK u
PHK;

- TEHETUYECKUI KOHTPOJIb U MEXAHU3M CIIOHTAaHHOTO Y MHAYLMPOBAHHOTO MYTaHI€HE3A;

- IPUHLIMIIBI OpPraHU3alMi T€HETUYECKOrO alapaTra aBTOHOMHBIX CTPYKTYp KIIETKH,

- TEOPETUYECKHE OCHOBbI W MPHUHIMNBI KOHCTpyHpoBaHUs pekoMOuHaHTHBIX JIHK, o ponn
MOJIUMEPa3HOW LEMHOW peakiuM, THOpHIM3alK HYKJIEHMHOBBIX KHUCIOT M JIPYTHX COBPEMEHHBIX
METO/aX B U3YYCHHH HYKIIENHOBBIX KUCIIOT;

- ponb OMOMHPOPMATUKKM B COBPEMEHHOM MOJEKYJISpHOW TeHeTHMKe W 0a3zaX JaHHBIX I10
MOJIEKYJISIPHON OMOJIOTMU U T€HETUKE, METO/aM MH(POPMAIMOHHOIO aHalHM3a IOCJIeN0BaTeIbHOCTEN
HYKJICUHOBBIX KUCJIOT.

YmMmeTh:
- HpI/IMeHSITI) COBpeMeHHBIG BKCHepI/IMeHTaJ'II)HBIC moaxoabl MJId aHaJIn3a T'€HCTUYCCKOI'O annapaTa
JKMBBIX CHCTEM;

Baanern:

- COBPEMEHHBIMHU METOJaMH YCTaHOBIIEHUS U aHanu3a cTpykTypsl U pynkuuu JJHK u PHK;

- COBPEMEHHBIMH METOJAMHU BBIJCICHUS, OYUCTKM M AaHAJIW3a HYKJICHMHOBBIX KHCIIOT, METOMbI
MOJIEKYJISIPHOM TMAarHOCTUKHU IS PEIlIeHUs] HAyYHBIX U MPUKIaJHbIX (MEIUIUHCKUX ) 3a/1a4;

- MEXaHU3MaMH PETYISLUN SKCIIPECCUN T€HOB;

IIpuoGpecTtu onbIT aesATeILHOCTH B cdepe OBIAJACHUS 3HAHUSAMU 1O Kypcy «MomekynspHas
TEHETHKA», SIBJIAACH HANpPaBISIONUM U CBS3YIOIIKMM 3BEHOM B M3YUYEHHUH BCEX OTpaciieil OMoJoruu u
reHeTuku. Crnoco0cTBOBaTH (OPMUPOBAHHUIO TO3HABATENBHON U MPAKTUYECKOMN NEATEIbHOCTH U STUKU
CTY/IEHTOB, PACHIUPATH UX HAyYHO-IIeIarornYecKHii, OMOJIOTHYECKUN 1 OOLIeKYIbTYPHBIH YPOBEHb.



4 Conep:kaHue M CTPYKTYPa AMCUUIIMHBI (MOIYJIs1)
4.1 ConepxxaHue pa3/iesioB U CHUNIHHBI

Kon
Copnep:xanue paszaena KOHTPOJIH
No p p po ®opmMma
HaunmenoBanue pyemoii
pasn TEKYILEro
pasnena KOMIIETEH
ena KOHTPOJISt
nuu (M
€€ YacTH)
1 2 3 4
1 Beenenue. Ctpoenue u | [Ipeamer MOJIEKYJISIPHOM reHetuku. | [IKC - | K,PK, T
byHKIIH [TpeemcTBeHHOCTH MpoOOIIEM Kiaccudyeckoi | 2.1
HYKJICEMHOBBIX KUCJIOT. | U MOJIEKYJIApHOM reHeTuku. CBoiicTBa
MeTtoib1 HYKJIEMHOBBIX KHMCJIOT KaK I'€HETUYECKOTO
MOJIEKYJISIPHOM Marepuana.
TEHETUKH. Opranuzanys reHeTHYecKoro MaTepuania y
MounekynsipHbie BHUPYCOB u OakTepuil.
MeXaHU3Mbl OCHOBHBIX | [loiayKoHCEpBaTUBHBIN croco6
MIPOLIECCOB XPAHEHUs U | PEIUIMKALUU JAHK. [IpepbiBUCTBII

nepenavn
TeHETUYECKOTO
Marepuaia.

xapakrep cunre3a [JHK mpu permukanuun
in  vivo. XapaKkTepucTHKa pa3IUnYHbIX
JHK-nmonumepas. Perymsanust mporeccos
perumKanuu.  MeXaHu3Mbl  peryssaiuu
WHUALMALMY  PEIUIMKALAHN. Perummkanus
KOHIIOB  xpoMmocoMm.  Temomepa, ee
ctpyktypa u  Qynkuuu. [IpobGrema
CTaOUJIPHOCTH T€HETHYECKOro Marepuaa.
Tuns! cTpykTypHbIX nospexaeHuil B JTHK.
Turel pernapanmoOHHBIX IPOLIECCOB.
MexaHu3M U 3HAYCHUE DH3UMATHUYECKOU
(doTOpeaKTUBALIH. OKCUM3UOHHAs
penapauus JIHK. PenapatuBHblli cuHTE3
JIHK: METO/IbI OIIpEICIICHNS,
TCHETUYECKUN  KOHTPOJIb.  MeXaHU3Mbl
MIOCTPEIUINKAaTUBHON  penapanuu. [lyte
PEKOMOMHALMOHHON penapanuu:
JIOKa3aTesIbCcTBa CYIIECTBOBAHMS, CXEMa,
SH3UMOJIOTHS. B3auMooTHOLIEHN
pa3nMuyHbBIX MexaHu3MoB penapaunu JTHK
B Kierke. Pemapanus  MeXHUTEBBIX
CHIMBOK M JABYHMUTEBBIX pa3pbiBoB B JIHK.
OCOOeHHOCTH TMPOLECCOB pernapauuyd B
KJIETKax MJIEKOITUTAOIINX poJIb
XpOMaTHHa, penapauus B aKTUBHO
TPaHCKPUOUPYEMBIX TEHaX, COMpPSKEHUE
CUCTEM TPAHCKPUIIIMM M  pPElapalyi.
CBs13b HapylLIEHUN B CUCTEMAxX peIrapanun
JHK c MOJEKYISAPHBIMHA
HACJIEICTBEHHBIMU OOJIE3HSMHU U PAKOM.




Tpanckpunuus u
TPaHCIALHA.
Perymsuus skcnpeccun
TCHOB.

Tpanckpumnuus, oOmas XapakTepUCTHUKA
nporecca, OCHOBHBIE MOHSATHS:
KOAUpYyIOIass M MaTpuyHas LENu B
monekyne JIHK, npomorop. OcHOBHBIE
npoayktel TpaHckpunuuu: MPHK, TPHK
pPHK, mansie anepusie PHK.
Tpa"ckpunuus y NpoKapuor.
TpaHckpuLus y 5yKapuoT.

CrnaiicuHr.

Tpancnsmusi.

Crpoenne ¥ (QyHKIMM TPOMOTOPOB Y
npoKapuoT. Moaudukaum CTPyKTYpbl
PHK-nosmmepassl. [IpuHnmn xackagHou
peryssanuu. Poss cynepcnupanuzanuiud U
METUIIMPOBAHUS B PEryJIALIMU KCIPECCHU
T'CHOB.

OHXaHCcephl 51 OETIKU-PEeryJIsATOPHI.
JIByXKOMIIOHEHTHBIE CHUCTEMBI PETyJIALNUH,
CEHCOpHas poib IIPOTEHHKNHA3.

MexaHu3Mm KaTaOOJUYECKOW penpeccuu:
pons mukimyeckoir AM® u Genka BAK,
TEeHETUYECKUI aHaim3 CUCTEMBI.
Perynsauus cunre3a crabunpHbix PHK u
OCJIKOB pudocoMm. Knaccudukanus
ONEpPOHHBIX cUCTEM y OakTepuil. CucTeMbl
HEraTUBHOIO W IIO3UTHBHOIO KOHTPOJIS.
I'eneTnueckuit aHanus3 JIAKTO3HOT'O
onepoHa. CBoiicTBa Oenka-pernpeccopa u
OCOOEHHOCTH OpraHM3alli  ONEPOHHBIX
yuactkoB JIHK.Perymsamus TpaHckpunuuu
Ha YpPOBHE TepMHMHAalUMH. Perymsmus
TpUNTO(PaHOBOrO  OmepoHa:  (PyHKIUH
TuAepHOUW oOsiactu, arreHyartopa. Poub
oOpa3zoBaHus «mmnuwiek» B nuaepHoi PHK
U COMNPSKEHUS MPOLECCOB TPAaHCKPUIIIUU
" TpaHCIALUU B TEPMHUHALUN
TpaHckpunuuu. OCcoOEHHOCTH Ipolecca
TpaHckpunuuu y  dykapuor. PHK-
MOJIUMEpPAa3bl Tpex THUIIOB,
TPAHCKPHUILIMOHHBIE (DAaKTOPHI, CBOICTBa
IIPOMOTOPOB, YHXAHCEPOB U CANUJIEHCEPOB.

Perynsaropnsie Oenku, ux
GyHKIIMOHAIbHBIE JIOMEHBI. Ponp
METHINPOBAHMUS B peryssuuu

TPAHCKPHUIIIWH. MexaHu3MEI peryisaanun
T€HOB  MpPH  YYaCTUU  CTEPOUTHBIX
ropMoHoB. Pomp  nmuddepennuanbHOTO
CIUTAliCHHTa B PETYJSIIUU  JKCIPECCUH
TCHOB.

IKC -
2.1

K, PK, T

N3meHUnBOCTH
T€HETUYECKOTO

ABTOHOMHass M o00mas HeCTaOUIBHOCTD
T€HOMA. Ponp MUTPUPYIOLIUX

[KC -
2.1

K,PK, T




Marcpurajia. TCHCTUYCCKUX 9JICMCHTOB B

BO3HHUKHOBEHUH MYyTallHi, JIeNeIHi,
JIYTUTUKALUA

MonekynsipHble MEXaHU3Mbl CIIOHTAHHOTO
MyTareHesa. I'enbI-MmyTaTOpBI U

aHTUMyTaTophl. CBSA3b MyTaOWUJIBHOCTU C
HapymeHnusmu B cunrese JJHK (myranuu B
JHK-nmonmumepaznom rene u ap). Ponb
«penaKTUPYIOLIEH» HYKJIEa3Bl.
[TocTpemnkaTuBHAs penapanus
HECIIApEHHBIX OCHOBAHMI: poJIb
metumupoBanuss  JIHK  (dam-cucrema),
byHKIIH mut-reHoB. Myrarenes,
CBSI3aHHBIN € penapaiueld 8-OKCUI'yaHWHa
U allypUHOBBIX cauToB. MyTareHHas poJib

5-METUIIUTO3UHA B KJIETKaxX
MJIEKOITUTAOIIMX.

MexaHu3mbl WHYLIUPOBAHHOIO
MyTareHes3a, CBSI3aHHbIE C MPOLIECCOM
peIUIMKALUN (mevicTBUe
HUTPO30TyaHU]IMHA, AKpHUJIMHOBBIX
Kpacutenen). «MyTtareHHbie» u
«0e30mMO0YHBIC» TIPOIECCHl  perapaiuu
JIHK. NunyunbenbHble MEXaHU3MBI

penapanuu. Cucrema SOS-pynkuumii. Ponb
reioB recA, lexA, umuCD B VYo-
WHIYIIUPOBAHHOM MyTareHese.
['eHeTHUECKHIT KOHTPOJB penapaluoOHHON
CHUCTEMBI «aJIalITUBHOTO OTBETA.

Opranuzanusa reHomoB | OcobeHHocT  opranmzanuu  redoma | [IKC -2.1

OpraHell 3YKapHoT. xyoporactoB. Cunre3 minactunnon JTHK
B IIPOLECCE pPa3BUTHA  XJOPOILIACTA.
IImactuanas PHK-nonmumepasa "

pEryJisiius TPAHCKPUIILHUK XJIOPOITACTHOMN
JAHK. Poinb sinepHbIX T€HOB U MEXaHU3MBI

MOCTTPaHCKPUITLIMOHHON perynsuuu
GyHKIMH XJI0poIuIacToB. MoNeKynsapHO-
TFeHEeTHYECKHe aCTETKBI
HHJIOCUMOMOTHYECKOTO  MPOUCXOKICHHUS
XJIOPOILTACTOB.

Crpoenue T€HOMOB MUTOXOHJIPUH
TpOACKEN u MJIEKOTIUTAIOIIUX.

OCOOEHHOCTH CTPOEHHUSI TMPOMOTOPOB U
tpanckpununn  JJHK ~ mMuroxonmpwuit.
PexomOuHarms MUTOXOHIPHAJIBHBIX
F€HOMOB. MyTalii T'€HOB MHUTOXOHJIPUU.
[Tomumopdusm muroxonapuansHoit JTHK
U €ro HCIOJb30BAHME B MOMYJISALMOHHO-
T€HETUYECKUX UCCIIETOBAHMSIX.

4.2 CTpyKTypa AMCUMIIIMHBI
OO01mas TpyA0eMKOCTh AUCHIUIIIIMHBI COCTABISAET 3 3a4eTHBIX equHuIlb! (108 gacoB).

Bun pabotet TpynoemkocTs,
4acoB




Bcero

OO0masi TPy10eMKOCTD (B 324eTHBIX €IMHULIAX)

KonTakTHas padora (B yacax):

51

Jlexyuu (J1)

17

Ilpakmuueckue 3auamus (113)

Cemunapckue 3ansmus (C3)

Jlabopamopuwie pabomut (JIP)

34

CamocrosiTesbHasi padora (B yacax):

48

Kypcosoii mpoekt (KII), kypcoBas pabora (KP)

Pacuetno-rpaduueckoe 3ananue (PI'3)

Pedepar (P)

Occe (D)

CaMocCTOSTEIIBEHOS N3YUCHUC pa3aCiIOB

Kontposbnas padota (K)

CamonoaroroBka (popaboTKa 1 IOBTOPEHHE JIEKITHOHHOTO
MaTepHuaia 1 MaTepraia yaeOHHKOB U y4eOHBIX TOCOOHIA,
MOJI'OTOBKA K JTA0OPAaTOPHBIM M TIPAKTHYECKUM 3aHATHSM,

KOJUIOKBUYMaM, pyOe:KHOMY KOHTPOJIIO | T.JL.).

IToaroroBka u ciava 3auera

Bua uToroBoro KOHTpoJIf (3a4er, IK3aMeH)

3a4€CT

JIEKIIUH
TemaTnuyeckuii m1aH JeKuui no Kypey «MoJiekyasipHas TeHeTHKA
Ne n/nn Tema Jlureparypa
Jlexuus 1. Beenenue. [lpenmer u 3agaun Kumynes N.®. O6mmas u MonekynspHas
1. MOJIEKYJSIpHOM  reHetuku.  Kcropus reHetuka. — M3-Bo HoBocuo.
BO3HUKHOBEHUS u pa3BUTHS. VYuusepcurera, 2002.
CoBpeMeHHbIE IIPECTaBIICHUS 0 Aiana @., Kaiirep JI. CoBpeMenHas
CTpOEHMH U (YHKUUU HYKJIEUHOBBIX reHetuka. M., Mup. 1988.
KHCIIOT. Meronsl MOJIEKYJIAPHOU Nure-Beuromos C.I'. Beenenue B
TEHETUKH. — 24. MOJIEKYJISIPHYIO T€HETUKY. Briciias mkona.
1983.
JIstoun b. I'ensr. M. Mup. 2010.
Jlexupns 2. Penmakawas JIHK. - Obmas Cunrep M. bepr I1. FerI U TEHOMBI. M.,
XapaKTepuCTHUKa  Mpoliecca.  OTambl Mup. 1998.
2. PCTUIKATITH: - HHHATHATIHA, - TCPMHUHALIA, [TaTpymes JI.W. Okcnpeccns reHos. — M.
anonranusa.  KirodeBeie  ¢epMeEHTHI, Mup, 2000.
YHACTBYIOIHE B TPOHeCce perlinkatini Bapa’HOB B.C., bapanosa E.B., lBamenko
AHK, —2a. T.D., AceeB M.B. 'eHOM 4eI0BEKA U TE€HBI
«TpenpacnongoxeHHocTny. - CII0.,
Jlexmmst 3. PexombOunarms: Nurepmenika, 2000.
3 TOMOJIOTUYECKUI KPOCCUHIOBEp, CaMT- IIpo6ieMBl 1 MIEPCTICKTHBBI MOTICKYIISAPHOI
' cnenuduyeckas peKoMOMHALINS, reneTuky (coopruk tpyznos UMI" PAH). —

TPAHCIIO3ULUHA. — 24,

M.: Hayka, 2002.




Jlekuus 4. Tpanckpuniusi y NpoKapHoT.
OOmast ~ xapakTepuCTHKa  TIpoliecca.
OcoOeHHOCTH Tpoliecca TPAHCKPHUIIMU B

4. AYKApUOTUYECKOM KIIETKE.
Cnnaiicuar. Mo3anyHas —opraHu3anus
SYKApUOTUUECKUX TEHOB. OK30HBI W
UHTPOHBI. Peryisiiust TpaHCKpUIIIIMK Ha
YPOBHE IPOMOTOPOB. — 24.
. Kumynes N.®. O0mas u MONeKyJIspHast
Jlekuus 5. Tpancasiuus. Y HUBEpCcaabHbIN reneTHKa. — M3-Bo HoBocHG
reHeTuueckuil Ko, OnepoHHbIE CHCTEMBI YHPIBepCI;IT eta. 2002 '
erysiuuu.  Perymsums  JKcIpeccuu . . '
5. PeryJial yaun p Aitana @., Kaiirep /1. CoBpemenHas
FEHOB Yy OJyKapuor. Poilb TE€HOMHBIX renerrka. M., Mup. 1988
N .M., ) .
TICPECTPOCK B PCry/lAUMH  JCHCTBUA Nure-Beutromor C.I'. Benenue B
TCHOB. — 24,
MOJICKYJIIPHYIO T€HETUKY. BhIcimast
1 6. T N mkosna. 1983.
eKIUs ) €HETHMYECKUM  ammapar
1t p JIbtoun b. I'enst. M. Mup. 2010.
MYTaI[MOHHOTO po .
yran porecca Cunrep M. bepr I1. I'ens! u reHombl. M.,
6. MonekynspHsie MEXaHHU3MBbI Mup. 1998
CHOHTAHHOTO u MHIAYLIHPOBAHHOIO [Tarpymes JI.U. Dxcnpeccus TeHOB. —
MyTaresnesa. — 4d. M.: Mup, 2000
. , .
bapaunos B.C., bapanosa E.B.,
HBamenko T.3., AceeB M.B. I'enom
Jlexiust 7. MOOUIbHBIE TE€HETHYECKUE B ’
YyeJIOBEKa U TCHEI
saeMeHTEL. Pois MI'D B BOBHUKHOBECHHH
" 5 Ocob «rpeapacnoiioxkeHHoctny. - CII6.,
yTalui. COOCHHOCTH OpraHM3aIuu
7. Nurepmenuka, 2000.
reHoma XJIOPOTLIACTOB. Crpoenue
o o [TpoGsieMbI ¥ TepCIIEKTUBBI
T€HOMOB MHUTOXOHIPHHA JPOXOKEH H . 6
MJIEKOMTHTAOMIHX. — 34 MOJICKYJIIPHOM TeHETUKHU (COOPHUK
tpynoB UMI" PAH). — M.: Hayka, 2002.
4.3 JIabopaTopHbIe padoOTHI.
Ne Ne Kon-Bo
HaumenoBanue nabopatopHbix paboT
JIP | paznena qacoB
1 2 3 4
3HAaKOMCTBO ¢ METOAUKON IIPOBEACHMS IIOJIMMEPA3HOH IIEMHOMN
2 1 8
peaKIuu.
) ) N3yuenne ocoOeHHOCTEW TMPOBENEHUS TMOJUMEPA3HON  IEMMHON 3
peakuuu «B peagbHoM BpemeHn» (Real-time PCR).
2 3 bnor-rubpuansaiyst — Mmeton uaeHTudukanuu Moiexkyn JHK. 4
Yy
Komncr oanne pexomOuHaHTHRIX JIHK. CocraB u cBolicTBa
7 4 6
BEKTOPOB.
7 5 Brigenenue mmazmugnoi JJHK. 3HakoMCTBO ¢ METOAMKOIM. 4
7 7 Boinenenne wu  (QyHKIMOHHMpOBaHME THCTOHOB. Mcmomb3yroTcs 4
MIPOPOCTKHU COMU.
Hroro 34

4.4 llpakTHyecKue 3aHATUS (CEMHHAPBI) He NMPeyCMOTPEHbI.
4.5 KypcoBoii npoekT (kKypcoBasi padoTa) He NpeyCMOTpPEH.
4.6 CamocTosiTeJIbHOE H3yYeHHEe Pa3/1eI0B M CUUILTUHBI




Ne Kon-Bo
Bormpocsl, BEIHOCHMBIE Ha CAMOCTOSITEIBHOE U3yUeHHE
3aHATUSA 4acoB

1 2 3
1 OCHOBHBIE pa3eIibl MOJICKYJIIPHON T€HETUKHU 4
o) I'enomuka 1 MOCTreHOMHUKA 6
3 MemunuHckas reHeTUKa 6
4 PexomOunanmonnsie JJHK 4
5 I'enetnka noina 2
6 MyTtanuoHHas HK3MEHYUBOCTh 6
7 MynbTrdakTopuaIbHbIC 3a00EBaHUS 8
8 MoHoOreHHbIe 3a001€BaHUS 6
9 I'enom denoBeka 6
HTtoro 48

5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

5.1 AKTHBHbIE H HHTCPAKTHBHbIC oﬁpazoBaTeanble TEXHOJOI'nd, HCIOJb3yEMbI€ B
AYJAUTOPHBLIX 3aHATUAX

Bug
3aHSITHUS Hcnonb3yeMble aKTUBHBIE 1 MHTEPAKTUBHbBIE KonuuecTtBo
Cemectp
(JI, TTP, o0Opa3oBaTeNnbHbIe TEXHOJIOTUU 4acoB
JIP)
9 JI BBeneHne B MOJEKYIISIPHYIO T€HETUKY. 5
CrpykTypa v QyHKIHUN HYKIEUHOBBIX KHCIOT. 6
JIP Pennukaius reHeTHYECKOro MaTepuana 5
Hroro: 16

6. OuneHouHble MaTepHasbl ISl TeKYyLIero W Py0e;KHOro KOHTPOJISI YCIeBaeMOCTH U
NMPOMEKYTOYHOM ATTEeCTALMH.

TunoBble TecTOBbIE 3aJaHus I TEKylero KOHTpoJsi (mpumepHsbie). B xoxe cemectpa

NpoBoAATCH 3 pyOeKHBIX TEKYILIUX KOHTPOJISA, OLeHUBAKIIMICA 110 6 0aJ110B.

I.

S: B cocraB JIHK Bxoasrt:
-: AJIleHUH, TyaHUH, [IUTO3UH, ypaIui
-: AJIeHUH, TUMUH, [IATO3UH, YpaIwil
- TI/IMI/IH, aJICHUH, TUTO3UH, TUIIOKCAaHTHH
+: TuMUH, aJIeHUH, IUTO3WH, TYaHUH

I.

S: B coctraB PHK Bxomsir:




=

-: TuMuH, aleHUH, UUTO3UH, TYaHUH
-: AJIeHUH, KCAaHTHH, [IATO3UH, T'YaHUH
+: Ypauun, ageHuH, IUTO3UH, TYaHUH
-: TuMuH, aIecHUH, TUTO3UH, YpaLIHII

: K BeicokonoBTopstomeiics JIHK ortHocuTcs:
+: Caremuutnas JJHK
- CTpyKTypHBIE T€HbI
-: JIHK, npencraBieHHast COTHIMH KOIIUA
-: MoOMJIbHEBIE T€HETUYECKHE DIIEMEHTEI

: K ymepenno nosropsrouierics JIHK otnocurcs:
+: IHK, npencraBieHHas AecsiTKaMUd U COTHSIMU KOTTUH
-: CTpYKTYpHBIE T€HBI
-: IHK, npencraBieHHas 1ecsITKaMu ThICSY KOMHM
-: Caremmuthas JIHK

: Permmkanms 31o:
-: Cunre3s MPHK
-: UcnipaBnenne nospexaenuit JJHK
-: Cunres Oenka
+: Cunrtes Bropoi nenu JJHK

: [Ipu perMKay MaTpuiiaMu CirysKar:
+: O6e e JTHK
-: Tonbko nmuaupyromas uens JJHK
-: Tonpko 3ana3gpiBaromas memns JHK
-: Tonmbko cmbiciioBas nens JJHK

: Penapanms 3to:

-: YaBoenue konnvectsa JJHK

+: Ucnpasnenne nospexacHuil JJTHK
-: Co3peBanne M-PHK

-: CunTes Oenka

: AnlyprHU3anus 3T0:

-: Pa3pbIB mypruHOBOIO KOJIbIIA

+: [loTeps HyKI€OTUAOM a30TUCTOIO OCHOBAHUS

-: [lorepst aMrHOTpyIIIBI

-: [IpucoequHeHne K a30THCTOMY OCHOBAHHUIO METHIIBHOM TPYIIIIBI

: Tpanckpunims 310:

+: [Ipouecc konupoBaHus HyKJIEOTHAHOM nocaenosarensHocTH JJHK B HykneoTniHyro
nocnenoBarenbHocTs PHK

-: IIponecc ynBoenus konnuectsa JJHK

-: buocunres Oenka

-: Boccranosnenue nospexaenuit JJTHK

: B ocHOBE TpaHCKPUIILIUU JIEKHUT:

-: [IpaBuno Yapradda

+: [TpyHIUT KOMITIEMEHTApHOCTH

-: I30bITOYHOCTh FeHeTUYEeCKON HHpOopMau
-: BBIpOXA€HHOCTh T€HETHYECKOI0 KOAa



w2

: EnvHunen TpaHCKpUIIIUY SIBIISIETCS:
-: Onepon
-1 OK30H
-: Uutpon
+: Tpanckpunron

951

: OnepoHaMu Ha3bIBAIOT:
+: TpaHCKPUIITOHBI IPOKAPHUOT
-: TpaHCKPUITOHBI 2YKapHOT
-: IIpoMOTOpBI 3yKapuOT
-: TepMHHATOPHI MTPOKAPHOT

951

: Tpancnsauus 310:
-: Cunre3 MPHK
-: Cunre3 pPHK
+: Cunres Oenka
-: Cunres BTopoii uenu JJHK

I
S: Cybcrparamu Uit CHHTE3a TIOJIUTICHTHIHOM IETH B TIPOIECCE TPAHCIISAIINN SBIISIOTCS:
-: CB0OOIHBIE AMUHOKHUCIIOTHI
+: Amunoanmi-TPHK
-: A30THCTBIE OCHOBAHMS
- ATD
I
S: Cesi3piBaHrE€ aMUHOKHUCIIOTHI cO «cBoei» TPHK karanusupyer:

-: JIHK-nonumepasa

-: PHK-nmonumepasa

+: Amunoanmn-TPHK-cuHTeTa3a
-: JInraza

B Teuenue kypca mpoBoAuTCs 3 KOJUIOKBUYMa (KaXJblii KOJUIOKBUYM OIIGHHMBaeTcs Ha § -
OaJIoB).
Bonpocel Ha KOJIOKBHYM:
1 peliTUHrOBasi KOHTPOJIbHASI TOYKA

1. IIpeameTr MONEeKyIsIpHOW TeHETHKHU. [IpeeMCTBEHHOCTh MPOOJIEM KIACCHYECKON U MOJICKYISIPHOM
TEHETHUKH.

2. MeToapl MOJIEKYJISIPHOM TEHETHKH. BKiax MONEKYJISIpHOM T€HETUKH B pPA3BUTHE TI'E€HHOMN
WHXEHEPUU Y T€HOMUKH.

3. CoBpemMeHHBbIE TpPEACTaBICHHS O CTPOEHMHM U  (QYHKIUM  HYKJIEUHOBBIX  KHCJOT.
DKcnepuMeHTaIbHbIE JI0Ka3aTeabcTBa reneTnueckoit pynkimu JTHK.

4. Xumnueckoe crtpoenune Mmonekynasl JJHK. Crpykrypa JIHK. Koudopmamun JHK (A, B u Z-
¢dopwmel). Hykneotuanstii coctas JJHK.

5. DH3UMOJIOTUYECKHI MOAXO0/ K U3YYEHHIO T€HETUYECKUX IIPOLIECCOB.

6. CoBpeMeHHbIE MPEJCTABIECHUS O FeHe. DK30H-UHTPOHHAsI CTPYKTypa reHa. [lceBaoreHsi.



7. Perummkanus JTHK. O6mas xapakrepuctuka nporecca. [10yKOHCepBUTUBHBIN MEXaHU3M YIBOCHHS
JHK.

8. Ilonarue o0 OpWKMHE PEIUIMKAIMM, PEIJIMKOHE, BWJIKE peIuIMKaluuu. Bemymas u oTcraromias
LIeTH, HEPEPBIBHBIN U TIpepbIBUCTHIN cunTe3 JJHK.

9. Dranbl peruMKaluy: HHALUAINS, TepMUHALUS, dJ0HTanus. KirtoueBbie pepMeHTHI, y4acTBYIOIIHE B
perukanuu JTHK.

10. Perynsmusi mpoueccoB peruinKauui. Ydyactue OEIKOB-aKTHBATOPOB TPAHCKPUIIIMH B PETYIIALUN

WHUIUAIIH Y DYKapHOT.

2 peMTHHIOBasi KOHTPOJIbLHAS TOYKA

1. Pemmukanus KOHLIOB XpOMOCOM; CTPYKTypa TEJIOMEPHBIX y4acTKOB. Teimomepa, ee CTpyKTypa U
GbyHKIHN.

2. MonekynspHas auarHoctuka. IlosmmepasHas 1enHas peakinus: MEeTOJbl aMIUIM(pUKaLUU
HYKJIEMHOBBIX KHCIJIOT, KOMIIOHEHTBI U YCJIOBUS IIPOBEIECHUS MOJIMMEPa30il HEMHONW peaKluy, METO/IbI
aHaJIM3a MPOYKTOB aMILITU(PHUKALIUH.

3. CTabuiIbHOCTh F€HETUUECKOT0 MaTepuana. Tumbsl CTpyKTypHbIX noBpexaeHuii B JIHK.

4. Tunsl penapalMoOHHbIX IpolieccoB. MexaHn3M U 3HaueHHe (POTOPEaKTUBALIUH.

5. OxcuusuonHas penapauus JJHK. Beimenienne nupuMuIMHOBBIX TUMEPOB.

6. MexaHM3M MOCTpeNIMKaTUBHOM penapauuu. [IyTh pekOMOMHALMOHHON penapanuy.

7. PexkomMOMHamusi: TOMOJOTMYECKHMH KPOCCHHTOBEp, CaWT-crienupuyeckas peKoMOMHALuS,
TPaHCIIO3ULINN.

8. Tpanckpuniusa. O0mias XxapakTepucTUKa mpolecca.

9. OcobeHHOCTH Tpolecca TPAHCKPHUIIIIMY B 3YKapUOTUYECKOH KiIeTke. Perynsuus TpaHCKpUIILUU Ha
ypoBHE IpoMoTOpoB. CTpoeHue U PyHKIHMH IPOMOTOPOB 3YKapHOT.

10. CnunaiicuHr. OK30HBI U UHTPOHBI.

3 peliTHHIOBasi KOHTPOJIbHasI TOYKA

. Tpancmauus. ' eneTnueckuii Ko U ero CBOMCTBA.

. DHXaHcepsl U cailieHcepbl. MexaHu3M KaTabOoJN4eCKON PEerpeccHi.

. 'eneTnueckuii aHaau3 1aKTO3HOTO onepoHa. CUCTeMbl HETaTUBHOTO U MTO3UTUBHOTO KOHTPOJISL.
. Perynsmms sxcripeccuu T€HOB Y D YKapHOT.

. POJIb TEHOMHBIX MIEPECTPOEK B PETYIISIIIUU ACHCTBUS T€HOB.

. MonekynspHble MEXaHU3MBI CHIOHTAaHHOTO MyTareHesa.

. MoOunpHbBIE TeHeTH4YecKHe d1eMeHThl. Poirs MI'D B BOBHUKHOBEHUU MYTaIlHil.
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. Mexanusm HHAYOUPOBAHHOI'O MyTarcHesa. I/IHJIYHI/I6CJ'II)HBIG MCXaHU3MBI perapanuu.
9. OcobenHocTH AEHCTBUS PU3NIECKUX U XUMUYECKUX MYTareHOB, 3aBUCHMOCTh 103a-3(h(eKT.
10. «Myrarennsie» n «6e3ommbounbIie» nporecch pernapanuu JJHK. Cuctema SOS-dpyHKIINiA.

11. I'eneTndecknii KOHTPOJIb MYTalMOHHOTO MpoLiecca.



10.
11.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.
23.

24.
25.
26.

12. OcoOeHHOCTH OpraHU3aluy T€HOMa XJIOPOILIACTOB.

13. CTpoeHne MUTOXOHIPUATBLHOIO FTeHOMa. MyTaluu reHOMOB MUTOXOHIPUH.

14. TTonmumopdusm muroxonapuaibHoit JJHK u ero ucnonp3oBanue B MOMyNISALUOHHO-TEHETUYECKHX
UCCIIEJOBAHMSIX.

15. buoundopmaruka B MOJEKyJIspHOW reHeTuke. KomupoBaHue HACIEICTBEHHON WH(MOpMAIUU.
NudopmaninoHHbIN aHAIN3 NTOCIEI0BATENIFHOCTENH HYKIIEMHOBBIX KUCIIOT U OEJIKOB.

IIpuMepHBbIH epeYeHb BONPOCOB K 3a4eTy.

[TpenMeT MoOJIEKYISpHON TeHeTHKH. [IpeeMCTBEHHOCTh MPOOJIEM KIIACCHYECKOW M MOJICKYIISIPHOM
TE€HETUKH.

CBolicTBa HYKJIEMHOBBIX KUCJIOT KaKk F€EHETUYECKOT0 MaTepHraia.

MeTopl MOJIEKYJIIpHOI TeHeTUKH. OCHOBHBIC BEXH B pa3BUTHHU TEXHOJOTUU pekoMOuHaTHBIX [JHK.
Bupycel, 6akTepuu U 3yKapuOTHYECKHE MUKPOOPTaHU3MbI KaK MOJIEIbHBIE 00BEKTHI MOJICKYIISPHOM
TE€HETUKH.

Pennmukanus IHK. TTonykoncepBatuBHbIi cioco0 permukanuu JJTHK.

IIpepsiBucThiil XapakTtep cunre3a JJHK. Dransl pernkauy.

KitoueBsie ¢epMenTsl, ywactBytomme B mnpomecce perumkanuu JHK. Poms PHK-3arpaBkwm.
CaoiictBa JIHK-nonumepas.

Peryssinus npoueccoB pernkanuy. [IoHsATHE O peIrIuKoHe.

Oco0eHHOCTH OpraHU3aIMK U PEILTUKALIUNA XPOMOCOM MPOKAPUOT.

OcoOeHHOCTH OpraHU3alH U PEIUTMKAIUN XPOMOCOM BBICIIMX OPTaHU3MOB.

OpumxkHUHBI peruIMKanuu. Permkanys KOHIIOB XPOMOCOM: CTPYKTYpa TEJIOMEPHBIX YUYaCTKOB.
[Ipo6nema cTabUIBHOCTH T€HETUYECKOT0 MaTtepuaia. Tumbl cTpykTypHbIX noBpexaenuit JJHK.
MexaHu3M U 3Ha4eHHEe (POTOpEaKTHUBALINY.

DKCUM3UOHHAA penapanus. Brierienne nupuMUIMHOBBIX TUMEPOB.

[TocTperunkaruBHas penapanus. I eHeTHKa U YH3UMOJIOTUH.

YTpara ¥ 3aMmelieHne HyKIeoTHaoB. Ponp mimkosa3 u uHcepreras. Pemapanus myTeM 3aMeHbI
MOJIM(PUIIMPOBAHHBIX OCHOBAHUH.

Hapymenne B cucremax penapamuun JHK. CBsizb ¢ MOJNEKYJISIpHBIMH HACJIEICTBEHHBIMU
00JIE3HSIMU U PAKOM.

OO6m1ast Wi TOMOJIOTUYHAS PEKOMOUHAIIHS.

CaiiT crieriuduueckasi 1 HETOMOJIOTHYHAsE PEKOMOMHALUS.

O61mas xapakTepuCcTHKa MPoliecca TPAHCKPUIILIH.

OcobeHHoCTH Tpoliecca TPAHCKPUIIIIMY B 3YKapUOTUYECKON KIIETKE.

CnnaiicuHr. DK30H-MHTPOHHAS CTPYKTYpa T'eHa.

KoHCTUTYTUBHBIN U aNbTEpHATUBHBINA CIJIAHCUHT. AJIbTEPHATUBHBIM CIUIAWCUHT Kak OJUH U3
YPOBHEW PEryJIsIliUM dKCIPECCUH T'€HOB y dYKApHOT.

TpaHcasauus y IpOKapuoT U 3yKapHuoT.

Knaccudukanusa myranuid. ClioHTaHHBIN M UHYLIUPOBAHHBII MyTareHes.

MOJ'ICKy.TIHpHBIe MEXAaHU3MBbI I'CHHBIX MYTaHHﬁ.



27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.

44,
45.
46.

47.

48.

49.
50.

CTpyKTypHBIE MyTallil XpOMOCOM.

I'enomubie MyTanyu. [TppuarHbl BOBSHUKHOBEHUS.

«MyTtareHusie» u «Oe3ommbounsie» mpouecchl penapanuu JHK. MaaynnGensHble MeXaHU3MBI
penapauuu. SOS — penapanusi.

Yacrtora mytupoBanus. KoHIeHTpauuu MyTanui B TOPSYUX TOYKaX.

Perynauus TpaHCKpUNIUMU Y 3YKapHUOT.

[lo3uTuBHAs ¥ HETaTUBHAS PETYIISLIUU.

I'enernueckuii ananu3 Lac-onepona.

CrpykrypHas yacTb reHa IHTpOHBI ¥ 3K30HBI.

AJIbTepHATUBHBIN crutaiicuHr. I1ceBnoreHsl.

PerynsTopHble yuacTky reHa. DHXaHCEPHI U CallJIEHCEPHI.

Ponb GenkoB B perynsiiiui akTUBHOCTH T'€HOB. Perymnsius TpaHCKpUIIIIUY Ha YPOBHE TEPMUHAIMH.
Perynsauus tpancnauuu. PHK-untepdepenusi.

MoOumnbHbIe 37eMeHTbl reHoMa. DyHKIMOHAIBHOE 3HAYEHUE U POJIb B BOSHUKHOBEHHH MYTallUH,
JIeNeui U TyIUTMKALHAN.

ABTOHOMHass W 00mIas HecTaOWIBLHOCTh TEeHOMa. MOIEKYISIpHbIE MEXaHU3Mbl CIIOHTAHHOTO
MyTareHesa.

MoOusbHBIE JIEMEHTHI TPOKAPHUOT.

MoOusbHbIE JIEMEHTHI SyKapuoT. PeTpoTpaHCO30HBI.

Tangemusle n nucneprupoBanHbie noBTopsrommecs ydactku JJHK. Ponp perporpancno3oHoB B
peryysiliii aKTUBHOCTHU T€HOB.

Oco6eHHOCTH OpraHu3alyi FeHOMa XJIOPOILIACTOB.

CrtpoeHne TeHOMOB MUTOXOH/IPUI.

[Momumopdusm mutoxonapuansHoit JJHK u ero mcrnonb3oBanue B MOMyJISLIMOHHO-TEHETHYECKUX
uccienoBanusax. bonesnu, cBsa3zannbie ¢ noppexaeHueM Mt/ HK.

MonekyaspHO-TeHETHYECKUEe  aCMeKThl  HHJAOCHUMOMOTHYECKOTO0  MPOMUCXOXKIEHHUS  OpraHell
JYKapHoT.

BHesaepHast (iuTOIUIa3MaTHUECKas) HACJI€ACTBEHHOCTb.

I'eneTnueckuii KoA U €ro CBOMCTBA. Pa3nnuus sa1epHbIX 1 MUTOXOHAPHUIBHBIX TEHOMOB.
[TonnMepasHas nenHas peakuus. MexaHM3M M BO3MOXHOCTH HCIIOJIB30BaHUS B MOJIEKYJISIPHBIX
HCCIIEI0BAHUSAX.

Tembl pedepaTos

— Vcropust u3ydeHus: HyKJIEMHOBBIX KHCIIOT.
— I'eHOM 1IpO- M 3yKapHOT.
— Myrarenes.
— TenomepazHas Teopus crapeHus.
— CTBOJIOBBIE KJIETKHM YEJIOBEKA: IPUMEHEHUE B COBPEMEHHON MEIHIIVHE.
— Mexanuam SOS-penapanuu.

— Mo6OuibHbBIE TEHETUYECKHE DJIEMEHTHI.



MeToanuyeckne MaTepuabl, ONpeaeJsa0Ine NPoueaypPbl OlleHUBAHUSA 3HAHUI, YMEHUIH,

HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH:

PesynbraTel 00y4yeHus

OCHOBHBIE TOKA3aTEIN

Bun onieHouHoro marepuaia

(KOMITETEHITHH ) OIICHKH PE3yJIbTaTOB
IHKC - 2.1 - Coocoben Baagern: Tekymuit KOHTPOJIb
UCIOJIb30BaTh COBPEMEHHYIO OCHOBHBIMH ITOHATUSAMHU U yCIIEBACMOCTH

anmapaTtypy B J1aDOpaTOpPHBIX
U TOJEBBIX YCIOBHSIX IS
paboTel C JKHUBOTHBIMH U
PaCTHTEIbHBIM  MaTEPUAJIOM,

MeToAaMH B 00JIaCTH TEOPUH
SBOJIFOLIUHU
YMeTh:
PackpriBaTh 3aKOHOMEPHOCTH

TOTOBUTh  Marepuais  Juis HCTOPUYECKOTO PA3BUTHUS
1a00paTOPHOTO aHaJIM3a, | KHUBOH MPUPOIBI U 00CYXKIATh
BBITIOJIHATh HIOJICBBIE u TEOPETUYECKHE U
n1abopaTopHbIe MPaKTHYECKHE IPOOIeMbl
Ouosiornyeckue TEOPHH IBOJIOIIUH
UCCIICIOBAaHHS c 3HaTh:
WCTIOJIb30BaHUEM OCHOBHBIE BOTIPOCHI U
COBPEMEHHOH  ammaparypsbl, JOCTHXKCHUS TEOPHH
MOJITOTOBUTH HBOJIIOIIH
THAPOOMOJIOTHYECKUE TIPOOBI

u/nnu npenaparsl K

Ka4eCTBEHHOMY u

KOJIMYECTBEHHOMY  aHAIU3y,

OpraHH30BaTh cOop c

IIOAHAA30PHBIX  TEPPUTOPUIA

OPUPOAHBIX  00pasloB U

obecrnieueHre UX XpaHCHHE [0
OKOHYAHUS UCCIIEIOBAHUS

[IpomexyTouHas aTTecTanus
Py0GexxHbIl KOHTPOJIB

7 YuedHO-MeTOAuYeCKOe o0ecnedeHHe JUCITUILIHHDI
7.1 OcHoBHasi JIuTepaTypa:

_.l;wl\)»—‘

. KonnueB A.C. MonekynsapHas 6uonorus. M.: Akagemus, 2008.
. JIstoun b. I'ennr, M.: bunom. JlaGoparopus 3nanumii. 2012. — 896 c.
. Yoii T. ®usnueckue 0OCHOBBI MOJIEKYIsipHOM Onosnoruu. M.: Jlom «MHTennexT», 2010.

DN AW~

Peopukos [I.B., CamaroB I'.A., Tpodumor [[.}O. II[IP B peanbHOoM Bpemenu. "buHoMm.
JIaGoparopus 3Hanuii" U3natensctBo: 978-5-9963-0600-8. ISBN: 2011 T'ox: 3-e uzn. Uznanwue:
223 c. OBC «Jlanb».

Kumynes UN.d. OO6mas u MosekynspHas reHeTuka. 3-Bo Cubupckoe YHHBEPCHUTETCKOE
m3narenbetBo, 2017. ObC «AUMIIpOyKC».

. Ky3nenoB Bn.B., Ky3uenos B.B., PomanoB I'.A. MosekyisipHO-reHeTHYeCKHe U OMOXUMUYECKHe

METO/]Ibl B COBpeMEeHHOM Onosioruu pactenuil. "bunom. Jlaboparopust 3nanuit" M3narensctBo: 978-
5-9963-0978-8. ISBN:2012 I'ox: 487 c. ObC «KoHCynbTaHT CTyAEHTa»

7.2 lonoiHUTEIbHAS JINTEpaTypa:

. Kumynes U.®. O6mas u monekynspHas renetuka. — M3-so HoBocu0. Yuusepcurera, 2002.
. Antana @., Kaiirep /. CoBpemenHas reneruka. M., Mup. 1988.

. Mare-BeutomoB C.I'. BBenenue B MOJEKYIApHYIO TeHETUKY. Briciias mkoma. 1983.

. Cunrep M. bepr I1. I'ens! u renomsl. M., Mup. 1998.

. [MaTpymes JI.W. Dxcnpeccus renoB. — M.: Mup, 2000.



6. bapanos B.C., bapanosa E.B., Bamenko T.3., AceeB M.B. ['eHoM uenoBeka u reHsl
«rpenapacnoiioxkeHHoctny. - CI16., MUatepmenuka, 2000.

7. IlpoGeMbl ¥ IEpCHEeKTHBBI MOJIEKYIApHON TeHeTukH (coopuuk Tpyaos UMIT PAH). — M.: Hayka,
2002.

8. bouxoB H.II. Knunuueckas renernka. — M., [90TAP-ME]], 2001.

9. P16y B.H. OcHoBBI renetnueckoit nmkenepuu. Mzn. CITOIY. 1999.

10. IIumkua O.C., Kamuaunn B.J. MeaunuHcKHe acneKThl OMOXMMHYECKOH M MOJIEKYJISPHOM
reHetuku. M. 'HTII «I'enom uenosekay». 1992.

11. IManbueB M.A. MonekynspHast MEAMLIMHA U TIporpecc GyHIaMEHTAIbHBIX HayK. — BecTHHK
Poccuiickoii akanemun Hayk, 2002, T. 72, Ne 1,c. 13-21.

12. Yrpromo M.B, EpmaxoB A.C., [Tonos A.Il., )Knanos P.U. 'enHas u reHHOKJIETOUHAsS TEpANUS U
HelpoereHepaTUBHbIE 3a00eBanms. — Borpocsl Meaunnackoi xumuu, 2000, N 3.

13. Tapantyn B.3. I'enom uenoBeka. — M. SI3biku ciiaBsiHCKOM KynbTyphbl, 2003, 400 c.

14. Cotidpep B.H. MexxayHapoaasiii mpoekt "['eHom venoBeka'". — CopoBCKUi 00pa3oBaTeIbHBIN
xypHai, 1998, N 12, c.4-11

15. Kucenes JI.JI. 'enom uenoBeka u 6uonorus XXI Bexka. — BectHuk Poccuiickoii akaneMun HayK,
2000, T. 70, Ne 5, 412-424.

16. Yemepuc A.B., Axynos 2./1., Baxuros B.A. CexBenuposanue JJHK. — M.: Hayxka, 1999.

17. Kopoukun JI.U. OnTorenes, sBostorus u rensl. — [Ipupona, 2002, N7.

18. I'so3nes B.A. [logBmxnas JJHK sykapuot. Hacte 1. CtpykTypa, MEXaHU3MBI IEPEMELLECHUS U
POJIb IOJIBUYKHBIX 3JIEMEHTOB B MTOJIEPKAHUU LIETIOCTHOCTH XPOMOCOM. — COpOBCKUI
oOpa3zoBarenbHbIif KypHail, 1998, Ne §, c. 8-14; 15-21.

19. I'Bo3neB B.A. Perynsanus akTHBHOCTH T€HOB, 00YCIIOBIICHHASI XUMHYECKON MOAH(pHUKaei
(metunupoBanuem) JIHK. — CopocoBckuii o6pazoBaTenbHblil xxypHai, 1999, N.10, c. 11-17.

20. I'ennas Tepanust — megunuHe Oynymero, 003opubsie Matepuansl. — M.: BUHUTU PAH, 2000.
21. I'enodonn u reHoreorpadus Hapoaonacenenus: B 5 1. (MH-1 0611, renetuku um. H.M. BaBunosa;
MI'Y um. M.B. Jlomonocosa). — CII6., Hayka, 2001.

22. I'nmux b., ITactepnak J[>x. MonekynsipHas Ouotexunonorus. — M.: Mup, 2002.

23. Kucenes JI.JI. 'enom uenoseka u 6uonorust XXI Beka. — Bectnuk Poccuiickoii akanemun Hayk,
2000, 1. 70, Ne 5, 412-424.

24. 3enenuH A.B. 'enHas Tepanus Ha rpaHUIE TPEThETO ThicsueneTus. — Bectnuk Poccuiickoit
akageMuu Hayk, 2001, . 71, Ne5, 387-395.

25. Kopoukun JI.U. Beenenue B reneTuky pa3Butus. — M., 1999.

26. Poraes E.U., bopunckas C.A. ['ensl u noBeaenue. — Xumus u xu3nb, 2000, N3, 20-25

27. Jlumb6opckas C.A., Xycuyraunosa J.K., bananosckas E.B. OtHorenomuka u reHoreorpadus
HaponoB Bocrounoii EBponsl. — M.: Hayka, 2002.

28. MonekynspHass Ouonorus: CTpykTypa M OMOCHHTE3 HYKJIEMHOBbIX kucior. Ilox pen. A.C.
Cnupuna. M. Beicias mkomna. 1990.

7.3 llepuoanyeckue U3IaHUA
1.I'eneTnuka
2. Joxnaasl Poccuiickoit AkaeMuun HayK
3. U3Bectus PAH. Cepus Ouonornueckas
4. MeaunnHCcKas TeHETHUKA
5. buomeniimHa

7.4 UnTepHeT-pecypcsl
Yueonvie unmepnem-pecypco:
www.knigafund.ru 9bC “Kuura®ona” - yueOHble 1 HAyYHbIe MATEPHAJIbI VIS BY30B.
http:// iprbookshop.ru 3B5C “IPRbooks” — y4ye0Hble, Hay4Hble M NePHOIMYECKHE H3TAHUSA JIsI
By30B u CIIO.
https//:n30.pp — HanmonaabHas u HIjexkTpoHHas Oudamorexka PI'b. IlosHOTeKkCcTOBBIE W
3JICKTPOHHbIe HHGOPMALIMOHHBIE PECYPChI, 4 TAKKe eIMHBbII CBOAHBIN KaTaJor ¢oHaa.
http:// polpred.com — O630p CMU.



http://www.knigafund.ru/

http://lib.kbsu.ru — 9bC KBI'Y 3iexTponHnslii kaTajor ¢gonaa (moanorekcrosasi bJI).
http://www.diss.rsl.ru — 31ekTponHast 6ub6.1uoTexa nucceprauuii PI'b.

http://www.viniti.ru — 3jeKTpoHHbI bank nanHbIX pedeparuBubix xypHajsos BUHUTHU PAH
M0 MHMPOKOMY CHEKTPY HayK.

http://www.isiknowledge.com — ‘Web of Science” (WOS) ananutuyeckasi 4 nuTrarHas 0a3a
JAAHHBIX.

http://scopus.com - Skivers Scopus wu3naresbcTBa OJib3eBHp. Hayka M TexHOJIOrHU.
Ananurudeckue bBJI.

www.elibrary.ru — Poccuiickne u 3apy0eskHble Hay4YHbIe )KYPHAJIbI.

http://elibrary.ru - ba3za 1annpix Science Index (PUHLY).

www.studmedlib.ru — 3JieKTpoHHasi OUOJIMOTEKA TEXHUYECKOro npoduis.

www.medcollegelib.ru — 95C

JlononHuTEIBHBIE

1. BUOTEXHOIOTHS - COCTOSIHUE U NEPCIIEKTUBBI

. UHctuTyT nurosioruu u resetuku Cubupckoro oraenenus PAH

. basa nannbeix Pubmed crareii B OHOJIOTHYECKUX YKYPHAIAX

. baza renernueckux nanHbix UK CROPNET 1o pa3HbIM cenbCKOXO03SIMCTBEHHBIM KYyJIbTypam
. Becepoccuiicknii HaydHO-uccaenoBarenasckuil nuctutyT uM. H.JM. Basuiosa (BUP)

. 0630p NCBI c caiita molbiol

. GENRES Mudopmanus o TeHETHUYECKUM peCypcaM pa3iIHuHbIX KYIbTYp

NN D RN

7.5 MeToanyeckne yKka3aHus K Ja00paTOPHBIM 3aHATHAM.
1. CurnukoBa A.J[., CutHukoB M.H., Kepedpoa M.K. JlaGopaTopHblii MPakTUKyM IO T€HETHUKE.
Hanpuuk, PUO KBI'Y, 116c.
2. bororoBa 3.U., Kepepoa M.K., burryeBa M.M., [laputoB A.lO. I'enernueckuii ananuz na D/
melanogaster. Metoaudeckue ykasanus K npaktuaeckuM 3anstusm. PO KBI'Y, 46c¢.
3. Barru K.B., TuxomupoBa M.M. PykoBOJACTBO K MPAaKTUYECKUM 3aHATHUSIM IO TeHeTuke. MockBa
«[Ipocemuienuer, 1979.

7.6 MeToan4yeckne yKa3aHus K NPAKTHYECKUM 3aHATHAM — He NPeLyCMOTPEHbI

7.7 MertoauyecKkue YKa3aHMsl K KYpPCOBOMY IPOCKTHPOBAHHMI0O M [PYrHM BHIaM
CaMOCTOSITE/IbHOM Pa0doThI — He MPEAYyCMOTPEHBI.

7.8 IlporpamMHoe o0ecneyeHHe COBPeMEHHbIX HMH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOT Ui

MynbpTUMEUIHBIN IPOEKTOp, HOYTOYK Fujitsu, TeneBu3op, BUAMOMAarHUTOQOH.

Marepuaibt

JleMOHCTpanuu K JeKUUsM B BUJIE Mpe3eHTalui B popmate ppt.

8 MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIHIIINHBI

DNEeKTPOHHBIE MaTepHalibl (HAaOOPHI BUICO- U ayIHO- MaTEPUAIOB, 00yJaroIasi KOMIbIOTEpHAs
nporpamma «Roche Genetics»,  3IE€KTPOHHBbIE KOHCHEKTHI JIEKIUH, 3JEKTPOHHbIE Y4eOHUKH,
npe3eHTaluu, rpaduueckas wuHbopmanus U JIp.) MO AUCHUIUIMHE «MoJekynspHas TeHEeTHKa»
UMeIoTCs Ha Kadeape oOIeit reHeTHKH, ceneKnu 1 cemenoBoictBa b KbBIY.

®upma-
Ne U3TOTOBUTEIIb,
HaumeHnoBaHue eIMHUIIBI Ha3nauenue, OCHOBHBIE XapaKTEPUCTUKU
n/n Crpana-
MIPOU3BOIUTEIH
Lleatpudyra MIKRO 20 Lentpudyruponanue, mpoOOroTOBKA
1 |(200)R, 24x0.2-2.0 M, no |Hettich, I'epmanus| 00pa3ioB ¥ CTaHAAPTHBIX JTAOOPATOPHBIX
18,626 g IPUJIOKEHUN
) MI/IHI/I'I_[eI-‘ITpI/I(i)yra/BOpTeKC Hettich, Tepmanns LIeHTqu)}:erOBaHHe Ha 2400 o6/mMuH, ¢
Combi-spin, KPBIIIKON poOOAroTOBKa 00pas3IoB U



http://lib.kbsu.ru/
http://www.diss.rsl.ru/
http://www.viniti.ru/
http://www.isiknowledge.com/
http://scopus.com/
http://www.elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.plantgen.com/ru/resursy/47-nauchnye-konferenczii-po-problemam-genetiki-molekul/44-biotexnologiya-sostoyanie-i-perspektivy.html
http://www.plantgen.com/ru/resursy/42-akademsicheskie-resursy/4-institut-czitologii-i-genetiki-sibirskogo-otdeleniya-ran.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/13-baza-dannyx-pubmed-statej-v-biologicheskix-zhurnalax.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/17-vserossijskij-nauchno-issledovatelskij-institut-im-ni-vavilova-vir.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/51-obzor-ncbi-s-sajta-molbiol.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/18-genres.html

CTaHJApTHBIX JTa0OPATOPHBIX MPUIIOKEHUN

[udpooii TepmMocTaT THIIA

[Mognepxanue NOCTOSTHHOW TeMIiepaTypsl (25-

3 BIOSAN, JIatBus
«Dry Block» 120 °C), ¢ amomMunmeBEIM 6110KOM A-103
POTOpHBIII TOMOT€HU3ATOP C .

P p Heidolph, I'omorenuszanus, 5000-26000 06/MuH.

4 [(pPOBLIM uCIUICeM T'epmanusa B xoMImiekTe ¢ nepkarelieM U 3aKUMOM
Crusher M p P '
OtcachIBaTeb

5 . Poccus OrtcacbiBaHue
MEJCIIUHCKUI
[TL[P-6okc BaktepuiiuaHbIi TPOTOYHBIN PEUPKYIISATOD,

00eCreunBArOIIHIA TOCTOSHHOE

6 Poccus o0e33apaxuBaHue BHyTpU Ookca ¢ Y D-

PEIUPKYIATOPOM, TATMEPOM, H/CTab,
yJ1apONPOYHOE CTEKJIIO
Cucrema nis I1LIP B Amiunukanus B peaibHOM BpeMEHH,
pearbHOM BpeMeHu 1Q5 npeaHa3HayeHblas AJ11 aBTOMAaTUYECKOM
. €TEKIINH MPOAYKTOB aMIUTM(PUKALIMH B
7 BioRad, CIIIA ACTERIIH HPOAYE Purcan
pEeXHUME PeaTbHOrO BpEMEHHU HEMOCPEICTBEHHO
B NMPOOUPKE, BO3MOKHOCTHIO KOJIMYECTBEHHOTO
oTpeieNieHus] IPOAYKTa
Hcrounnk 6ecriepe0oitHOTO

8 APC, Poccus OOGecrieuenue Oecriepe0OHOr0 MUTaHNUS,
nutanus UPS 3000 VA p
IAHaTUTHYECKas CHCTEMA AHanu3 reneil, 6JI0TOB, OKpaIIeHHBIX

9 buo/lox-UT M-26X UVP, (bIyopUCHETHBIMU U BUIMMBIMU KPACHUTEISIMH,

CIIA [e4aTh, ApXUBUPOBAHUE COCTABIICHUE OTYETOB,
ananorosas [13C-kamepa
JIs1 OTIpeieJICHHs] KOHIIEHTPAIK U KayecTBa
CrektpodoTomeTp A peA HeHTpal .
10 BIOWAVE I'epmanus HK, xoHueHnTpanuto 6enka, CoeKTpaabHbIi
nuana3zon- 190-1100, OII nguanazoun- 0-0,5 exn.
BeprukanbHas siueiika s AHanm3 KOpOTKHUX (PparMeHTOB HYKICHHOBBIX
hiiekTopodopesa KHUCITIOT U OEITKOB METOJIOM dJekTopodopesa B
11 [PROTEAN II xi, BioRad, CIIIA nonrakpuwiaMuaHoMm rene, 20 cm, 1.0 MM
cneiicepsl (4 mT) U rpebeHku Ha 15 TyHOK (2
1IT).
Aueiika s AHanu3 ¢pparMeHTOB HYKJIEHMHOBBIX KHCIOT U
TOPU30HTAILHOTO . OEJIKOB METOJIOM 3JIeKTOpodope3a B arapo3HOM

12 [P .. BioRad, CIITA 8 vp bop N p
hiiekTpodopesa Mini-Sub resne ¢ Y®-npo3payHoil nojoxkon 7x10 cm
Cell GT, M TIOJICTABKOM IS 3alIUBKHU
HuskoremmnepaTypHblii

. XpaneHnue 00pa3IoB MpU HU3KUX
13 BepTHKaIbHBIN Sanyo, Anoxus
Temreparypax, (-86), V 382

MOPO3HIBHUK

14 IBecbl aHaTUTHYECKHE, Precisa, B3BemmBanue o6pasios, 220 r, Tounocts 0,1
[IIBelinapus MT

Becnl TeXHUYECKHE, Ohaus Scout Pro

15 ’ B3BemmuBanue ob6pasmos, 2000r /0,1 T
CIIA
entpudyra 320R, ¢ eHTpudyrupoBanue, IpoOOArOTOBKA

Lenrpudyr , UNIVERSAL, Henrpudyrup , pobox

16 |oxnaxneHuem, ¢ CIIIA 00pas3IioB ¥ CTaHJAPTHBIX J1a00PaTOPHBIX
MPUHAJICKHOCTIMU TIPUIIOKCHUN
ABTOMaTUYECKUI iPrep Purification

p Jlns Beinenenus JIHK, PHK, 6enkos. 12

17 |aHanmu3aTop AJIA BHIACICHUS Instrument, 06DA3IIOB 33 OMHH IDOFOH
JIHK u PHK Snonus pasil 8 p

18 CucTema OYMCTKH BOJIbI Millipore, [Ipeana3znauena Juisi OYUCTKU U JEMOHU3ALUU

Direct-Q 3

OpaHnus

BOBI







JUCT UBMEHEHUWM (JIOTTOJTHEHU)
B pabouyto nmporpammy no aucuurinHe «MoseKyisipHas TeHeTHKa 10 HaIlpaBICHUIO
noarotosku 06.03.01 buonorus

Ne Onemenrt (nyHkT) PI1J] | IlepeueHb BHOCUMBIX U3MEHEHUM [Ipumeuanue
(mormoTHEHUHN)

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3acelaHuH Kadepbl OMOIOTHH, TEO3KOJIOTHH U MOJIEKYIISIPHO-
TeHETUYECKUX OCHOB JKUBBIX CUCTEM

[TpoTokomn Ne or" " 2021 r.

3aBenyromuii kadeapoit A 1O. [Tapuros




IIpunoxenne 1

Pacnpenesienune 6a/1J10B TeKylero U pyoe;KHOro KOHTPOJIs

Cymma b6annos

Nen/n Bud konmpoan Oowan cymma | 1-1 mouka 2-a mouka | 3-a mouka
1- | Hocewenue 3auamuii 00 10 6annos 00 3 0. 00 30. 00 46.
2- | Tekywjuiit KoHmpoJp: 00 30 bannos 0o 10 é. 00 10 6. 00 10 6.

Omeem Ha 5 éonpocos om 0 0015 6. om00056.| om0oo56.| omOado)o6.
[onHbI# IPaBUITBHBINA OTBET 1o 15 6amwios 50. 50. 50.
HenonHe1ii paBUIBHEIN OTBET or 3 nol5 0. orl 1056.| orlmo56.| orl no560.
OrtBer, cojiepKallnii HETOYHOCTH, OITHOKH 00. 00. 00. 00.
Buvinoanenue CaAMOCMOAMETbHBIX om 0 0ol5 6. om00056. |lom00do56 |om0oo5o6
3a0anuil (peuieHue 3a0a4, Hanucanue

pedhepamos, 0oknao, rcce )

1. | Pybeycuwtii Konmpono 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBAHHUE ot 0- 1o 126. ot 0- 10 46. | ot 0- 10 46. | ot 0- mo 46.
KOJIJIOKBUYM ot 0 1o 180. 0or01066.| or0m066. | or0 10 6 0.
Hmozo cymma mexywiezo u pyoeircnozo 0o 706annoe 00 230. 00 236 00 246

KOHMPOs

IlepBblii 3Tan (0a30Bbli)ypOBEHb) — OLEHKA
«YJAOBJICTBOPHUTEIbHO»

He MeHee 36 0.

He Menee 12 6.

He MeHee 12 6

He MeHee 12 6

Bropoii 3Tan (NpoABMHYTHIN)ypoBeHb) —
OLIEHKA «XOPOILI0»

menee 70 6.
(51-69 6.)

menee 23 0

MeHnee 23 6

MeHee 2460

Tpetuii 3Tan (BbICOKHIi ypPOBeHB) -
COTIIMYHO»

OLICHKA

ne menee 70 6.

He menee 23 0.

He menee 23 6

He MeHee 240




