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1. HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBI

Ienn Kypca 1ocTUraroTCs ¢ NOMOILBIO:

- U3YYEHHUS COJEP)KATEIbHBIX OCHOB IpEeAMETa MCCIEN0BAaHUM, MOHATUHHOrO ammapara u
METOA0JI0IHYeCKON 0a3bl MOJIEKYJIAPHON T'€HETHUKH;

- 03HAKOMJIEHHUS C COBPEMEHHBIMH HalpaBJICHUSAMHU Pa3BUTHS U IIPAKTUUECKOIO MCIIOIb30BaHMS
MOJICKYJISIPHOM T'€HETUKH, KOTOpOE OCYLIECTBISETCS Ha JIeKUUAX Mo Kypcy “MonekynspHas
reHeTuKa”,

- O3HAKOMJIEHHSI C COBPEMEHHBIMU METOJaMH padOT C HYKJIEMHOBBIMHM KUCJIOTAMHU, METOJaMU
Boiiesienns JIHK u PHK, onpenenenus ypoBHsS 3KCHPECCHMM I'€HOB B PAa3JIMYHBIX THIIAX KIIETOK,
METOAAMU MOJIEKYJISIDHOW JIMarHOCTUKM HACJEJICTBEHHOH IPEeapacHookKEeHHOCTH K pa3IMYHbIM
3a00JIeBaHUSIM;

- CaMOCTOSITENIbHOW Pa0OThl CTYAEHTAa CO CIEUUAIbHOW JHUTEpaTypod, B TOM 4YHCIE U
JIEKTPOHHBIMU 0a3aMH JaHHBIX POCCHHCKMX M 3apyOeXHBIX OHMOJIMOTEK, a TaKXKe BEIYIIHMMHU
Hay4YHBIMM  JKypHaJaMM  OHOJIOIMYECKOH, MOJIEKYJISPHO-OMOJOTUYECKOM W MOJEKYISpHO-
TFeHETUYECKOM HaIPaBICHHOCTH, BHIXOASAIIMMU HA PYyCCKOM U MHOCTPAHHBIX SI3bIKaX.

3agauu AUCHMILVIMHBL “MoJeKynspHas reHeTHKa COCTOST B TOM, YTOOBI JaTh CTYACHTY
(byHIIaMEHTAJIbHYI0 TEOPETUYECKyI0 0a3y, KOTOpas HeoOXoauma MJii OCBOCHHS MPAKTHUYECKHUX
METOJ0B PabOThl HA HOBOM MOJIEKYJISIPHOM YpPOBHE, COBPEMEHHBIE MPEACTABICHUS O HAMPaBICHUAX
pa3BUTHUS MOJIEKYJISIPHOM T'€HETHMKHU, TEHETUYECKOM anmnapare KJIETKH, O CTPYKTYPHOM OpraHu3aluu
HYKJICHHOBBIX KHCIIOT M OCJKOBBIX MOJIEKYJ, (POPMHPOBAHMHM WX IMPOCTPAHCTBEHHOW CTPYKTYPHI,
METOJIax ONpPEAEIICHUS HYKICOTHAHBIX nocaenoBarenpHocteil JIHK, nonstue o myraresese u T.1.

B nmanHOM Kypce CTyIEHThl 3HAKOMSITCS C HOBEWMIIMMHU JaHHBIMH B OOJIACTH TEHETHKH,
MOoAPOOHO HM3Y4YalOT BaXKHEHIIME MEXaHU3MBbI, 00ECIEUUBAIOLINE pPEaTU3alUi0 OCHOBHBIX CBOWCTB
KHMBOM MaTepuy; perMkanuio, penapanuio, pekomOunammo JIHK u PHK, ctpoenue n ¢ynkuum
HYKJIEMHOBBIX KHCIIOT. DTO MO3BOJSIET OyAYIIEMY YUUTENIO OHMOJIOTHH OPUEHTHPOBATHCS B HOBEHIIIMX
JOCTHKEHHSIX B 00J1aCTH MOJICKYJISIPHOM T'eHETHKHU, MPAKTUYECKUX aCTIeKTaX 3TUX JIOCTHXKEHUH.

2. Mecto aucuuniunsl B ctpykrype OIIOII BITO
[IpenonaBanye Kypca MOJEKYISIPHONW T€HETHKH SIBISETCS HEOOXOAUMBIM 3TAallOM HMOJATOTOBKU
JUTUIOMHUPOBAHHBIX CIEMAIUCTOB OMOJIOTOB, ClIEHUATU3UPYIOIINXCS Ha Kadeape TeHETUKH.
AKTyanbHOCTb BBEJICHMS JaHHOM JUCHUIUIMHBI OOYCJOBJIEHAa TEM, YTO MOJEKYJspHas
TeHeTHKa SBIsSIeTCs OJHOW W3 Hambojiee CTPEMUTENIbHO pa3BUBAIOLIMXCS obnacteil Ouosoruu,
OTKpBIBAIOUIEH HOBBIE TOPU30HTHI 3HAHMS, YTO JAeT WCKIIOYUTEIbHbIE BO3MOYKHOCTH  JUIS
COBEpIICHCTBOBAHUSA M CO3JaHMs MPUHIMINMAIBLHO HOBBIX METOJIOB U TEXHOJIOTUH. JlocTrkeHus
MOJIEKYJISIPHOM TE€HETHMKH II03BOJIMJIM OCYIIECTBUTH HACTOSIIIMN MPOPBIB B MOJEKYJISIPHOH U
KJIETOYHOM OMOTEXHOJOTMH, TEPEeBEPHYB INPEJACTABICHHE YEJOBEKa O CYIIHOCTH IPOIIECCOB
peanu3aly TeHeTH4YecKoil HHpopMamuu H Mepegadyd HacleJCTBEHHOrO MarepHaia JI0YepHUM
KJIETKaM WJIM TIOTOMKaM M BOOPY)KHB €ro MHCTPYMEHTaMU JJIsi HalpaBjIeHHOrO0 U3MEHEHUsl TeHOMa U
yIpaBJieHUs ero (yHKIIMOHUPOBAHUEM.
enbto pa3paboTkH yueOHO-METOJMYECKOr0 KOMILIEKCa MO AUCUMILIMHE «MojekynspHas
TeHeTHKa» sBisgercs Oonee 3(p(EeKTUBHOE OCBOCHHE CTYJIEHTAMHU JAaHHOTO IpeaAMeTa, KOTOpoe
JOCTUTAETCS MPU PEIICHUH Psijia CIEeIYIOINX 3ajau:
e PanmonanbHOe pacnpezeneHne y4eOHOTO BpEMEHHU IO pasjielaM Kypca U BHAaM Y4eOHBIX
3aHATUN.
e OmnpexneneHue MecTa M POJU AMCHUUIUIMHBI «MoJeKynspHas TeHeTHKa» B 00pa3oBaTelbHOM
IporpaMMe, €€ OCHOBHBIX YUEOHBIX LIeJIeH 1 3a1ad.
e  OrtpaxeHue B COAEPKAHUN JAHHOM TUCLIMITIIMHBI COBPEMEHHBIX IOCTHKEHUN HaYKH, TEXHHUKH,
KyIbTYypsl M JpYyrux c¢ep OOIIEeCTBEHHON NpPaKTUKU, CBA3aHHBIX C JaHHOH y4eOHOM
IYCIIUTIIIMHOM.



e  OpraHuzanus cCaMOCTOSITEILHON PaOOTHI CTYJEHTOB C YYETOM PAIlMOHATIBLHOTO MCIIOIh30BAHHS
U pacnpenesieHns y4eOHOro BpeMEHU MEXAY ayIUTOPHBIMU 3aHSATHSMHU U CAMOCTOSATEIbHOU
paboToii CTYIEHTOB.
e OrmpeneneHue Kpyra y4eOHO-METOIUIECKOTO 00ECIICUCHHS JUCIUTIIMHBI, HEOOXOIUMOT0 IS
€ro yCBOEHHUSI.
e Pa3paboTka ONTUMAIbHBIX CUCTEM TEKYIIETO U UTOTOBOTO KOHTPOJIS 3HAHUM CTYJEHTOB.
e (OOOCHOBaHHME WCIOJB30BAHUS HWHHOBALIMOHHBIX METOJOB B MpOLECCe MPEnoaaBaHus
«MoeKynsIpHON T€HETUKN.
Kypc «MonekynspHas TeHETHMKa» Ipernojaercs B TedeHHe O cemecTpa Ha 3 Kypce
OakajaBpuaTa CTyJ€HTaM OYHOU (DOPMBI OOyUEHUS.
Ha uzyuenue kypca «MonexkynsipHasi reHeTHKa» oTBoauTcs 108 yacoB (M3 HUX JIEKIIMOHHBIX -
17, nabopaTtopHbIX - 17 ¥ AJI1 CaMOCTOSTENBHOM paObOTHI - 74 Yaca), 3aKaHYMBAETCS 3a4€TOM.

3 TpeOoBaHusl K pe3yJibTATAM OCBOEHHSI COAEPKAHMUS JUCUUIIMHBI
[Ipouiecc m3ydyeHUs MUCHUILIUHBI HaAmpaBieH Ha (POPMUpOBAHUE 3JIEMEHTOB CIEAYIOIINUX
komnereHnii B coorBeTcTBUU ¢ ®PI'OC BO u OIIOII BO no manHOMY HampaBJIeHHIO NOATOTOBKHU

(cenuanbHOCTH):
odmenpodeccuonanbubix komnerenuuii (OIIK):
OIIK - 7: cnocoOHOCTBIO TPUMEHSTH ©0a30Bble NPEACTaBICHHA OO0 OCHOBHBIX

3aKOHOMEPHOCTSIX U COBPEMEHHBIX JOCTUKEHUAX FEHETUKU U CEJIEKLIUH, O TCHOMUKE, IIPOTEOMUKE.

IIK — 2: cnocoOHOCTBIO IPUMEHATH Ha MPAKTUKE IPUEMbI COCTaBICHUS HAYYHO-TEXHUUECKUX
OTYETOB, O030POB, AHANUTUYECKHX KapT U TMOSCHUTENIBbHBIX 3alHUCOK, H3JaraTb U KPUTHYECKU
aHAJM3UPOBATH MOJIy4aeMyI0 WH(POPMAIMIO U MPEJCTABIATh PE3YJIbTaThl MOJEBBIX M JTAOOPATOPHBIX
OMOJIOTMYECKHUX UCCIICIOBAHUA.

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL 06yqa}0m1/117lc;1 JOJIZKCH:

3HaTth:

- 0COOCHHOCTH CTPYKTYPHO-(YHKIIMOHATBLHON OpraHU3allii HYKJIEHHOBBIX KUCIIOT;

- MEXaHU3M peaau3alluu HacleCTBEHHON HH(pOpMaIlIH;

- OCHOBHBIE YEPThI OPTaHU3AIIMNA TEHOMOB 3YKapUOT, MPOKAPHUOT U BUPYCOB;

- po0JeMbl CTAOUIHLHOCTH TEHETHYECKOT0 MaTepuaia, TUMaX CTPYKTYpHbIX moBpexaeHuii B JIHK u
PHK;

- TEHETUYECKUI KOHTPOJIb 1 MEXAHU3M CIIOHTAHHOTO Y MHAYLIUPOBAHHOTO MYTaHI€HE3A;

- IIPUHIIMITHI OPTaHU3AIMH TEHETUYECKOTO anmapaTta aBTOHOMHBIX CTPYKTYP KIIETKH;

- TEOpEeTUYECKHE OCHOBBI M TMPHUHIMIBI KOHCTpyHpoBaHUs pekoMOuHaHTHBIX JIHK, o pomu
MOJIMMEPA3HOM 1EMMHONW peaKIuu, TUOPUAM3AIMN HYKJICUMHOBBIX KHUCIOT W JAPYTUX COBPEMEHHBIX
MEeTOaX B U3yUY€HUH HYKJIEMHOBBIX KUCJIOT;

- ponb OuoMH(POPMATHKH B COBPEMEHHOW MOJEKYJSIPHOW TEeHETHKEe W 0a3ax JaHHBIX IO
MOJIEKYJISIPHON OMOJIOTMU U T€HETHKEe, MeToJaM MH(POPMAIMOHHOTO aHajlu3a MOCIeq0BaTeIbHOCTEH
HYKJIEUHOBBIX KHCJIOT.

YMeTh:
- MPUMEHATh COBPEMEHHBIE SKCIEPUMEHTAIbHBIE MOJXOJbI I aHallh3a T€HETUYECKOro ammapara
JKHBBIX CUCTEM,

Baapers:

- COBPEMEHHBIMU METOJaMH YCTaHOBJIEHUS U aHanu3a cTpykTypsl U ¢pynkuuu JJHK u PHK;

- COBPEMEHHBIMH METOJAMHU BBIJCICHUS, OYUCTKM M AaHAJIW3a HYKJICUHOBBIX KHUCJIOT, METOMbI
MOJICKYJIIPHOM TUarHOCTUKY /7Sl pEIIeHHs] HAyYHBIX U IPUKJIAJIHBIX (MEIUIMHCKHUX) 3a/1a4;

- MEXaHU3MaMH PETYIISLUN YKCIIPECCUU TEHOB;

IIpnoOpecTH oMbIT JeATEJBLHOCTH B cdepe OBIaIeHHs 3HAHUAMU O Kypcy «MosekymspHas
TEHETHKa», SIBJIAACH HANpPABIIAIOLUMM U CBA3YIOIIMM 3BEHOM B U3YyY€HHM BCeX OTpacieil OMojoruu u



reHeTuku. CrnocoOcTBOBaTH (OPMUPOBAHUIO TO3HABATENBHON U MPAKTUYECKOUN NEATEIbHOCTH U STUKU
CTYJICHTOB, PACIIUPSTh UX HAYYHO-TIEIarOTHYECKIH, OMOIOTHIECKUI U OOIIEKYIbTYPHBIH YPOBEHb.

4 Copep:xaHue U CTPYKTYpa AUCUMILIMHBI (MOLYJI51)
4.1 Conepxanue pa3ie/ioB U CHUILIHHBI

Ne ®opma
paszne HaumenoBanue paznena Copepxanue pazzena TEKYIIEero
na KOHTPOJIS
1 2 3 4
1 Beenenne. Ctpoenue u [Ipenmer MOJIEKYJIAPHOU revetukd. | K, PK, T
(GYHKIIMY HYKJICMHOBBIX KUCIIOT. | [IpeeMcTBEHHOCTh TIPOOJIeM KIIACCUYECKOU
MeTob1 MOJIEKYISIPHOI U MOJICKYJsIpHOM reHeTuku. CBoiiCcTBa
TEHETUKH. HYKJICUHOBBIX KHCIIOT KaK T'€HETHYECKOTO

MOHeKy.HHpHBIe MCXaHHU3MbI MaTtcpHraia.
OCHOBHBIX ITPOLICCCOB XPaHCHUA OpFaHI/I3aHI/IH FCHECTUYCCKOIro Marcpuajia y

U Tiepeiaur TeHETUYECKOTO BHUPYCOB u OakTepuil.
Marepuaa. [TonykoHcepBaTUBHBIM croco6
peTUTUKALUKT JHK. [IpepbIBUCTBII

xapakrep cunte3a JIHK nmpu pennumkanuum
in vivo. DTanbl perukanuu. Muunuanus,
TEpPMHUHALS, dJIOHT AL,

XapakTepucTuka pa3JIUYHBIX JHK-
nmoyimMepas, (GpyHkuuM mpoaykTtoB dna —
TEHOB. PexoncTpykius mporecca
perukanuu ¢arosix reHoMoB. Poas PHK
— 3aTpaBku B mHunManuu cuHteza JIHK.
CrpoeHue  KOMIAKTHOW  XPOMOCOMBI.
Mogenu perMKanuu: CUMMETPUYHBIA U
ACCHUMETPUYHBIM CHUHTE3 JOYEPHUX HUTEH
JIHK. Perynsanust nmpouneccoB perimkKamnym.
[lonstne o perukoHe. MexaHU3MBI
peryJisiiui ~ WHULHAIMK  PETUIMKALIMH.
Oco0eHHOCTH OpTaHHU3aIlii U PEIUTUKAIINH
XpOMOCOM BBICILINX OpPraHu3MOB.
OpumKuHBl  peIUIMKAllMM, TEHEeTUKa U
cBoicTBO  sykapuormueckux JIHK —
MOJIMMEPA3. Perukanms KOHIIOB
XpPOMOCOM; CTPYKTypa TEIIOMEPHBIX
ydyacTkoB. Tenomepa, ee CTpyKTypa U
GyHKIUH. [Ipo6nema  crabunpHOCTH
TEHETHUYECKOI0 Marepuaa. Tunet
CTPYKTYpHBIX mnoBpexaeHnid B JIHK.
[lomsTve 0 THUmax  penapauroOHHBIX
MpoLECcCOB. ['€HETUYECKUN MOIX0. K
HU3YYECHUIO MEXaHU3MOB penapanuu:
MYTaHTHI, YYBCTBUTEIIbHbBIC K
WHAKTUBUPYIOIIUM dakTopam,
JIOKaJIU3alKs T€HOB.

MexaHu3M M 3HAYEHUE SH3UMATHYECKOU
¢dboTopeakTHBaMK. YTpaTa U 3aMelleHHe
HYKJICOTHUJIOB: POJIb TJIMKOJA3 U MHCEPTA3.
OKCIU3UOHHAI penapanus JIHK.




Belmennenue nUpPUMUAVMHOBBIX JAUMEPOB.
PenaparuBnbiii  cunres JHK: wMeroast
ONpeNeeHus], TEHETUYECKU KOHTPOJIb.
l'eHernka W 53H3UMOJIOTHS JBYX BETBEH
SKCLIM3WOHHOM  penapanuu. Y3HaBaHUE

TIOBPEXICHHBIX Y4aCTKOB JHK
crenupuIecKUMH SHJIOHYKJIEa3aMHU.
MexaHu3msl MOCTPEIIMKATUBHOMN
penaparuu.  IlyTh  peKOMOMHAIMOHHOM
penapanuu: JI0Ka3aTesIbCTBA
CyLLIECTBOBAHMUS, CXEMa, HH3UMOJIOTHUA.
HepexomOnHamoHHbBIH nyTh
MOCTPETUINKATUBHOMN pemnapanuu.
B3aumooTHomEeHU Pa3IUYHBIX

Mexanu3MoB penapauuu JIHK B kierke.
Pemapanust MEXHUTEBBIX  CIIMBOK U

JIBYHUTEBBIX pa3phIBOB B JHK.
Oco0eHHOCTH TMIPOLIECCOB penapauuud B
KJIETKax MJIEKOIUTAOIIUX: poJib

XpOMaTHHA, penapanus B aKTHUBHO
TPaHCKPUOUPYEMBbIX T€HaX, CONpPSKEHUE
CUCTEM TPAHCKPUIILMU W  pEMapalyH.
CBs13p HapylIEHMI B cUCTEMaX penapanuu
JHK c MOJIEKYJIAPHBIMU
HacJIeICTBEHHBIMU 0O0JIE3HAMU U PAKOM.

Tpanckpunuus U TpaHCIALUA.
Peryisanus sxcrpeccuu reHoB.

Tpanckpuniusi, o0mas XapaKTepHCTHUKa
rporiecca, OCHOBHBIE MOHSITHUSA:
KOJIUpYyIOIIass M MaTpU4Has Ienu B
monekyne JIHK, mnpomorop. OcHoOBHBIE
nponyktsl TpaHckpunuuu: MPHK, TPHK
pPHK, mansrie ssnepusie PHK.
Tpanckpunuus y npokapuor.

Tpanckpuus y 3yKapuor.

Crutaiicusr.

Tpancaanus.

Crpoenne u (QyHKIMH TPOMOTOPOB Yy
npokapuor. Moaudukanuu  CTPYKTYPHI
PHK-nonumepasbl. IlpuHnun kackaaHon
perynsauuu. Ponb cynepcnvpanuzanyv U
METUJIMPOBAHUSL B PETYJSIIIUU SKCIPECCUU
TEHOB.

DHXaHcephl u OETKU-PETYIATOPHI.
JIByXKOMIIOHEHTHBIC CHCTEMBI PEryJIsInuH,
CEHCOpHAsl poJib MPOTEUHKUHA3. MeXaHu3m
KaTaboIu4yecKon penpeccuu: poJIb
mukimnyeckoii AM® wu  Oenxka BAK,
TEHETUYCCKUN aHaIN3 CUCTEMBI.
Perynsmus cunte3a crabunpHbix PHK u
OCIIKOB pubocom. Knaccudukanms
OTIEPOHHBIX cucTeM y Oaktepuit. CucTembl
HETaTUBHOTO W TIO3UTUBHOIO KOHTPOJIA.
['enernueckuii aHaJIU3 JIAKTO3HOTO
onepona. CBoiicTBa Oenka-penpeccopa

K,PK, T




O0COOEHHOCTH OpPraHU3alUU  OMNEPOHHBIX
yuactkoB JIHK.Perymsmus TpaHckpuniuu
Ha ypOBHE TepMuHaUMu. Perymanus
TpunToaHoBOro  omepoHa:  (yHKIHUU
TUaepHOM obnactu, arTteHyaropa. Poub
oOpa3zoBaHus «mmuiek» B jauaepHoir PHK
U COIPSDKEHMSI TPOLIECCOB TPAHCKPUIILUY U
TPAHCISALUU B TEPMUHALMU TPAHCKPUIILIUH.
OcobeHHoCTH Tpoliecca TPAHCKPUIILUM Y
sykapuor. PHK-nommmMepassl Tpex Tumnos,
TPAHCKPHUIILIMOHHBIE (aKTOpbl, CBOICTBa
IIPOMOTOPOB, 3HXAHCEPOB U CalJIEHCEPOB.

Perynaropnsie oenku, 170:¢
(GyHKIMOHATLHBIE JIOMEHBI. Pounb
METUJIMPOBAHUS B peryisuuu

TPAHCKPHIIIHH. Mexanusmel peryiaunuun
TEHOB  NpPH  YYaCTUH  CTCPOUIAHBIX
ropmMoHoB. Pomp  muddepeHnmansHOTO
CIUTAWCUHTa B PETYISIHMHA  IKCIPECCHH
T'CHOB.

3menunBOCTH
Marepuana.

TCHETUYECKOTO
Opranuzanus

TCHOMOB OPraHCIlI 9YKapHuoT.

ABTOHOMHAsT U 061_1_[21}1 HECTAOMJILHOCTh

reHoMa. Pons MUTPUPYIOLIUX
TeHETHYCCKHX 3JIEMEHTOB B
BO3HUKHOBCHHUH MYyTalH, JIeTICINi,
JyTUTAKAIUI

MonekynapHble MEXaHU3Mbl CIIOHTAHHOTO
MyTareHesa. I'enbI-MyTaTOpBI H

aHTUMyTaTopbl. CBSI3b MYTaOWUJIBHOCTU C
HapymeHusiMu B cuatesze JJHK (myraruu B
JHK-nmonumepaznom rtene u ap). Poub

«PEAAKTUPYIOIICH HYKJI€a3bl.
[TocTperumnkaTuBHast penapanus
HEeCIapeHHbIX OCHOBAHUM: poIb
metunupoBanusi  JIHK  (dam-cucrema),
GbyHKIUN mut-TeHOB. Myrtarenes,

CBSI3aHHBIN C pernapaiue 8-oKCUryaHuHa u
alypUHOBBIX caTOB. MyrareHHas poJib 5-

METUJIIIUTO3UHA B KJIETKaX
MJIEKOTUTAIOIIHX.

MexaHU3MBI HWHIYIIUPOBAHHOTO
MyTareHes3a, CBSI3aHHbIE C IPOLIECCOM
peIIMKau (mevicTBue
HUTPO30TyaHUNHA, AKpUMHOBBIX
Kpacurenen). «MyTareHHbIE» u
«0e30mMO0YHbIe» TPOIECCH  penapaiuu
JIHK. NunynubenbHbie MEXaHU3MBI

penapauuu. Cucrema SOS-pynkuuit. Posb
refoB recA, lexA, umuCD B VYO-
HUHIYLIUPOBAHHOM MyTareHese.
I'eneTnyecknii KOHTPOJIb penapariOHHON
CUCTEMBI «aJalITUBHOTO OTBETAY.

K,PK, T




OcobenHocTu OpraHu3aIu reHoMa
xjopormiactoB. Cunrte3 minactuanon JITHK
B IIpoIlecCe€ pa3BUTHUS  XJIOPOILIACTA.
[Inactunnas PHK-nonmumepasa u
pEeryJisiiius TPAHCKPHUIILUKA XJIOPOILJIACTHOM
JAHK. Poisib sepHBIX T€HOB U MEXaHH3MbI

MOCTTPAHCKPUIIIMOHHOM peryisinuu
(GyHKIMHA XJIOPOIUIacTOB. MOJEKYIIpHO-
TeHETUYECKUE aCIIeTKbI
9HIOCUMOMOTHYECKOTO  MPOUCXOXKICHUS
XJIOPOIIACTOB.

Crpoenue T'€HOMOB MUTOXOHJIPUI
JPOXOKEH " MJICKOTTUTAOIIHX.

OCOOCHHOCTH CTPOCHHS IPOMOTOPOB U
TPAHCKPHUIILIMHI JHK MUTOXOHJIPUH.
PexomOuHanms MHUTOXOHIPHATbHBIX
T€HOMOB. MyTaluu T€HOB MHUTOXOHJAPHIL.
[Momumopdusm mutoxonnpuansHoit JITHK
U €ro HCMOJb30BaHUE B MOMYJISIIUOHHO-
TeHETUYECKUX UCCIIEI0BAHUSX.

4.2 CTpyKTYypa THCHHILJIMHBI
OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTaBisieT 3 3aueTHbIX equHuIlbl (108 gacoB).

Bua paGotbl TpynoeMkocTs,
JacoB
Bcero
OO01asi Tpy10eMKOCTD (B 32a4eTHBIX €IMHULIAX) 3
KonrakTHas padora (B yacax): 34
Jlexyuu (J1) 17

Ipaxmuuecxue 3anamus (113)

Cemunapckue 3ansmus (C3)

Jlabopamopmuwie pabomut (JIP) 17

CamocrosiTesibHas padoTa (B 4acax): 74

Kypcooii npoekt (KII), kypcoBas padota (KP)

PacuetHo-rpaduueckoe 3aganue (PI'3)

Pedepar (P)

Occe (D)

CaMOCTOSTEIIEHOS N3YUCHUC pa3aCiIOB

Kontponbnas padota (K)

CamormnoaroroBka (ImpopaboTKa ¥ MOBTOPEHUE JIEKITHOHHOTO
MaTepuasa U MaTepuasa y4eOHUKOB U y4eOHBIX TOCOOUH,
MOJIFOTOBKA K JJa0OPaTOPHBIM U MPAKTHUECKUM 3aHATHUSM,
KOJUJIOKBUYMaM, pyOeXKHOMY KOHTPOJIIO U T.J.).

IlogroroBka 1 cgaua 3adeTa 6

Buja uToroBoro KOHTpoJIf (3a4eT, IK3aMeH) 3a4eT




JIEKIIUH
TemaTnuyeckuii I1aH JeKuui 1o Kypey «MoJiekyasipHas TeHeTHKA

No i/t Tema Jluteparypa

Jlexums 1. Beenenue. Ilpenmer u 3amaum | 1. Kumynes N.d. OOmas u MoneKyIsspHas
1. MOJIEKYJIApHOM  reHetuku.  Mcropus reneruka. — M3-so HoBocuo.
BO3HUKHOBEHMS u pa3BUTHSL. Yuusepcurera, 2002.
CoBpeMeHHbIE MpeACTaBICHUS o | 2. Aitana @., Kaiirep /. CoBpemeHnHas
CTPOCHMM ® (YHKIUH HYKIECHHOBBIX reneruka. M., Mup. 1988.
KHUCJIOT. Metonanl MosekynapHaou | 3. HMure-Beuromos C.I'. BBenenue B
TEHETUKH. MOJICKYJISIPHYIO T€HETUKY. BhIcias mkoia.
1983.

4. Jlbtoun b. T'enst. M. Mup. 2010.
Jlexuus 2. Pemmkawas JIHK. - Obwas 5. Cunrep M. bepr II. I'enbl u reHoMbL. M.,

XapaKTepUCTHKa  Ipolecca.  OTambl

2. PCTUTMAIHH: - MHMIMAINA, - TCPMUHALNA, | ¢ I\H/[;TI;ylu?zBS HI/I DKkcnpeccusi TeHOB. — M.
anonranmst.  KiroueBele  )epMEHTHI, Mitp, 2000.
yq}aIlI(:(TBonmHe B Tporiecce. peIMKALI | bapanos B.C., bapanosa E.B., lBanienko
HHK. T.9., AceeB M.B. I'eHoM yenoBeKa ¥ TE€HEI

«rpeapacnonoxxeHnoctny. - CII6.,

Jlexus 3. PexomOuHamus: Wnrepmennka, 2000.

3 TOMOJIOTUYECKHIT KPOCCHUHIOBEp, CaMT- 8. IIpoOmeMbl 1 MEPCIEKTUBBL MOJICKYIISIPHOM

' cnenuduyecKas peKoMOuHaIus, rereTrku (coopuuk tpyzsos UMI" PAH). —

TPaHCIIO3HLIHN. M.: Hayxka, 2002.

Jlexuus 4. Tpanckpunuus y IpoKapHoOT.
OOmast ~ xapakTepuCTHKa  Ipoliecca.
Oco0eHHOCTH Tpoliecca TPAHCKPUIIIMU B
4. DYKapUOTHUYECKOH KIIETKE.

Cnnaiicuar. Mo3anuHas opraHusanus
DYKapUOTHUYECKUX TIEHOB. OK30HBI U
UHTPOHBL. Perynsuus TpaHCKpUIIMK Ha
YPOBHE IIPOMOTOPOB.

1. XKumynes U.®. O6mas u MoseKyIspHas
reHeTuka. — 13-so HoBocub.
VYuusepcurera, 2002.

2. Atiana @., Kaiirep /I. CoBpemenHas

Jlexuus 5. TpaHciauus. YHUBEpCalIbHBIN
reHeTuyeckui kojJ. OnepoHHbIE CUCTEMBI
perymsauuu.  Perymsauus — dKcrnpeccuu

5. T€HOB 9ykapuoT. Poib TeHOMHBIX
[IEDECT ZGK yI;p CrYISIHH  TeHCTBHS reHetuka. M., Mup. 1988.
reII{)OB P pery 3. Hnare-Beuromosn C.I'. BBenenmne B

MOJIEKYJIIPHYIO T€HETUKY. Bhiciias
mkoia. 1983.

Jlekuust 6. T'eHeTHveckwWii  ammapar 4. Jletoun b. I'ensr. M. Mup. 2010.
MYTaIMOHHOTO npoiiecca. 5. Cunrep M. bepr I1. I'ensr u renomsl. M.,
6 MounexynspHbie MEXaHU3MBI Mup. 1998.
' CIIOHTAaHHOTO M HHAYIHUPOBAHHOTO 6. Tlarpymes JI.U. Dxcnpeccust TeHOB. —
MyTareHesa. M.: Mup, 2000.

7. bapanos B.C., bapanosa E.B.,
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Hsamenko T.O., Acees M.B. I'enom
YyeJIOBEKA U TEHBI
Jlekuust 7. MoOOWIbHBIE TEHETHUECKHE «rpepactonoxensocTny. - CII0.,
ssieMeHTEl. Poabs MI'D B BO3HMKHOBEHUH Hurepmenuxka, 2000.
7 myTaruii. OcOOCHHOCTH OpraHU3alHNH 8. IlpoGneMbl U EPCIIEKTUBEI
' reHoma XJIOPOILIACTOB. Crpoenue MOJICKYIISIPHOIi FeHETHKH (COOPHHK
TEHOMOB MHUTOXOHAPHUN JpOXOKEH U tpynos UMI" PAH). — M.: Hayka, 2002.
MJIEKOITMTAIOIIUX.
4.3 JlabopaTtopHblie padoThlI.
No No Koin-Bo
HaunmenoBanue nabopatopHbix paboT
JIP | paznena JacoB
1 2 3 4
’ 1 3HAKOMCTBO C METOJMKOM TPOBEICHUS TMOJUMEPA3HOU LEMHOU 4
peaKIuu.
) ) W3ydyeHnue ocoOeHHOCTEH TpPOBEINCHHUS TMOJMMEpPA3HON  IeMHOMN 4
peakuuu «B peasibHoM BpeMmeHn» (Real-time PCR).
2 3 broT-rubpuan3anus — meton uaeHTudukauu moyekya JTHK. 2
7 4 KounctpyupoBanue pexomOunantHeix JIHK. CocraB u cBoiicTBa 3
BEKTOPOB.
7 5 Brigenenne nnasmuanon JJHK. 3HakoMCTBO ¢ METOIMKOM. 2
7 7 Breinenenne ©  (QYHKIMOHHMPOBAaHME TUCTOHOB. Vcmonb3yroTcs 2
MIPOPOCTKHU COM.
Hroro 17
4.4 [IpakTHyecKkne 3aHATHS (CEMHUHAPBI) He MPEAYCMOTPEHbI.
4.5 KypcoBoii npoekT (KypcoBasi pad0oTa) He NpeAyCMOTpPEH.
4.6 CamocTosiTeIbHOE M3YUeHHE Pa3/1eJIOB M CHHUIIJIMHbI
No Kon-Bo
Bornpocsl, BBIHOCHMBbIE Ha CAMOCTOSITEIbHOE U3yUEHUE
3aHATHA JacoB
1 2 3
1 OCHOBHBIE pa3/eIibl MOJIEKYJISIPHON r€HETUKHU 4
2 I"'eHoMuMKa 1 IIOCTTeHOMHUKA 6
3 MeaunuHckas reHeTUKA 10
4 Pexombunanmonnsie JIHK 8
5 I'enetuka noia 10
6 MyTanmoHHas "3MEHYUBOCTh 10
7 MynbsTudakropuanbHblie 3a001€BaHUs 8
8 MoHoresHsle 3a00I€BaHUS 8
9 I'enom uenoBeka 10
Hroro 74
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5 O0pa3oBaTesibHbIE TEXHOJIOTHH

5.1 AKTHBHbBIE H HHTECPAKTUBHLIC 06p330BaTeJIbHLIe TEXHOJOTUH, HUCHOJIbL3yEMbLIC B

AYJAUTOPHLIX 3AHATHAX

Bun
3aHATUA Hcnonb3yemble akTUBHBIE M HHTEPAKTUBHBIC KomnuuecTBo
Cemectp
(JI, TP, o0pa3oBaTeNbHbIC TEXHOJIOTUU JacoB
JIP)
9 J BBeneHue B MOJIEKYIIIPHYIO TEHETHUKY. 5
CrpykTypa ¥ QyHKUIHUU HYKJIIEHHOBBIX KHCIOT. 6
JIP Permukariust reHeTHUECKOTO MaTepuana 5
Uroro: 16

6. OneHouHble MaTepHaybl JJISl TeKyLIero W Py0e;KHOro KOHTPOJISI YCIeBaeMOCTH W

NPOMEKYTOYHOM aTTeCTALMH.

TunoBble TecTOBbIE 3aaHUs ISl TEKyllero KOHTpoJisi (mpumepHbie). B xome cemectpa

NpoBoaATCH 3 py0eKHBIX TeKYLIHX KOHTPOJISA, OLleHMBaKOLIuiics mo 6 0a/1/10B.

I
S: B cocraB JIHK Bxogsr:
- AIeHVH, TyaHWH, [IUTO3WH, YpaIui
- AIeHVH, TUMHH, HIUTO3UH, YPaLlU
-: TumuH, afleHnH, MATO3WH, THITOKCAHTHH
+: TuMHH, aIecHUH, UUTO3UH, TYaHUH

I:
S: B coctaB PHK Bxogdr:
-: TumuH, aieHUH, TUTO3HWH, TYaHHUH
- AIeHVH, KCaHTHUH, LIUTO3UH, T'YaHUH
+: Ypauun, ageHuH, IUTO3WH, TYaHUH
-: TumuH, aleHUH, UUTO3UH, YpallUi
I:
S: K Beicokonopropstomeiicsa JIHK otHocuTcs:
+: CaresuntHas [JHK
- CTpYKTYypHBIE T€HbI
-: JIHK, npencraBieHHast COTHIMH KON
-: MoOUTbHBIE TEHETUYECKUE DIIEMEHTHI
I:

S: K ymepenno nosropsitoeiicst JJHK otnocures:
+: IHK, npencraBnenHas 1ecaTkaMu U COTHSIMU KON
-: CTpyKTypHBIE T'€HbI
-: IHK, npencraBneHHas qecsaTKaMu ThICSY KON
-: CaremmutHas JJHK

S: Pemmmukanus 3T1o:
-: Cunare3 MPHK
-: UcnipaBnenue nospexaennii JTHK
-: Cunres Oenka
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+: Cunres Bropou uenu JJHK

: IIpu perMKanum MaTpuiaMu CiryKar:
+: O6e nermm JJHK
-: Tonbko muaupyromas uens JJHK
-: Tonpko 3amazaeiBaromas ensb JJHK
-: Tonbko cmbicnoBas nens JJHK

: Penapanus sto:

-: YaBoenwne kommdectra JJHK

+: Ucnpasnenue nospexaennii JJTHK
-: CoszpeBanne M-PHK

-: CunTe3 Oenka

. AHypI/IHI/ISaI_II/IH 9TO.

-: Pa3pbIB IyprHOBOIO KOJIbLA

+: [loTeps HyKI€OTUAOM a30TUCTOIO OCHOBAHUS

-: Ilotepss aMHHOIpyIIIBI

-: [Ipucoenuuenue K a30TUCTOMY OCHOBAHUIO METHIJIBHOM TPYIIIIBI

: Tpanckpumniwms 31o:
+: IIpouecc konupoBaHus HykIeoTuaHOMU nocnenoBarenbHocTH JJHK B HykneoTuaHyro
nocienosarenbHoCcTh PHK
-: IIpouecc ynBoenus konnuecta JJHK
-: buocunTes Genka
-: Boccranosnenue nospexaenuit JJTHK

: B OCHOBE TpaHCKPHUIIIINY JIEHKUT:
-: IIpaBuno Yapradda
+: [IpyHIMTI KOMIUIEMEHTAPHOCTH
-: I30BITOYHOCTD F€HETUYECKOM NHpOpMaLu
-: BBIpO)XKI€HHOCTD T€HETUYECKOTO KOJIa

: ENvHULEN TpaHCKPUIILUY SBIISIETCS:
-: OnepoH
-: DK30H
-: UaTpon
+: TpanckpunToH

: OnepoHaMy Ha3bIBAKOT:
+: TpaHCKpHUIITOHBI TPOKAPUOT
-: TpaHCKpUNITOHBI 2 YKapHOT
-: I[IpoMoTOpBI SyKapuoT
-: TepMHHATOPHI NPOKAPHOT

: Tpancnsuus 310:
-: Cunre3 MPHK
-: Cunres pPHK
+: Cunres Oenka
-: Cuntes Bropoii nenu JJHK
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S: CybcrpaTamu U1sl CHHTE3a MOJIUIIENITUAHOMN 1IeTIH B MPOLIECCE TPAHCIISIIMU SABIISIOTCS:
-: CBOOO/IHBIE AMUHOKHCIIOTBI
+: Amunoanuia-tPHK
-: A30TUCTBIE OCHOBAHHUS
- ATD
I:
S: Csi3pIBaHME aMUHOKUCIIOTHI cO «cBoei» TPHK karanusupyer:
-: JIHK-nonumepasa
-: PHK-nmonumepasa
+: Amunoammui-TPHK-cunTeTasa
-: JIuraza

B Teuenue kypca mpoBoauTCs 3 KOJUIOKBUYMA (KaXKIbli KOJJIOKBUYM OLIEHHMBAeTCs Ha § -
0aJIIoB).
Bonpocsl Ha KOJLUIOKBHYM:
1 peliTUHIOBasi KOHTPOJIbHAS TOYKA

1. [Ipenmer MosieKkyaspHOM reHeTUKH. [IpeeMCTBEHHOCTh MPOOIEM KIACCHYECKOM M MOJIEKYIISPHOM
TECHETUKH.

2. Meronpl MOJEKYISpHONM TIE€HETUKH. BKiag MOJEKyJIsIpHOW TI'€HETHMKM B pa3BUTHE TI'E€HHOU
VH)KEHEPUU U T€HOMUKH.

3. CoBpeMmeHHble IpPEICTABICHUS O CTPOEHMM U  (GYHKUUM  HYKICHHOBBIX  KHCJOT.
DKcrepuMeHTaIbHBIE T0Ka3aTenbCTBa reHeTnaeckoit pynxmmu JJTHK.

4. Xumnueckoe crpoerue moiaekynasl JIHK. Crpykrypa IHK. Kondpopmauuu IHK (A, B u Z-
dbopwmsl). Hykneorunnerit cocras JJHK.

5. DH3MMOJIOTMYECKHN MOAXO0/ K U3YYEHUIO TEHETUUECKUX MPOLIECCOB.

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

7. Perumukanus JJHK. OOmias xapakrepuctuka npouecca. [1oaykoHCepBUTHBHBIN MEXaHNU3M yIBOCHUS
JIHK.

8. Ilonarue o0 OpWKMHE PEIUIMKALMM, PEIUIMKOHE, BWJIKE peruiMKaiuu. Benymas u orcraromas
L€, HENTPEPBIBHBIN U npepbIBUCTHIN cuHTe3 [THK.

9. Dranbl peruIMKaluy: HHALUAIN, TepMUHALUS, d70HTanus. KirtoueBblie pepMeHTHI, y4acTBYIOIIHE B
permmkannu JJHK.

10. Perynsmusi npoueccoB peruiuKaluu. YyacTue OeTKOB-aKTHBATOPOB TPAHCKPUIIMU B PETYJIALUU

WHUIMALAN Y 9YKapHOT.

2 peliTHHrOBasi KOHTPOJIbHAsl TOYKA

1. Pennukanusi KOHIIOB XPOMOCOM; CTPYKTypa TE€IOMEPHBIX y4acTKOB. Ternomepa, ee CTpyKTypa H
GbyHKIMU.

2. MonekynsapHas auarHoctuka. [lomuMepasHas IenmHas peakuus: METOAbl aMIUIM(pUKALUU
HYKJIEMHOBBIX KHMCJIOT, KOMIIOHEHTBI M YCJIOBUS IIPOBEACHUS MOJIMMEPA30i LIEHOM peaKkLuu, METOIbI

aHaJIM3a MPOYKTOB aMILTU(UKALINH.

14



3. CTabMIIBHOCTh TEHETHYECKOTO MaTepuaiia. Tumbl CTpyKTYpHBIX noBpexkaenuii B JJHK.

4. Tunsl penapaMoHHbBIX MPoIeccoB. MexaHu3M U 3HaYeHHEe ()OTOPEAKTHUBAIIHH.

5. Okcuu3unonHas penapanus JJHK. Beimenienue nupuMuanHOBBIX JUMEPOB.

6. MexaHu3M MOCTPeIUIMKATUBHON pernapanuu. [IyTh peKoMOMHAIIMOHHOM permapanum.

7. PexomOuHaLUA: TOMOJOTHYECKHUH KPOCCHHIOBEp, calT-crienuduyeckas peKoMOMHAILNA,
TPaHCIO3ULIUH.

8. Tpanckpunius. O0mias XxapakTepuCTUKa IIpolecca.

9. OcobeHHOCTH poIEcCa TPAHCKPUIILIMM B DYKApUOTHUECKOHN KIIETKE. Perysiius TpaHCKpUIILUU Ha
ypoBHE IpoMoTOpoB. CTpoeHue U PyHKIHH IPOMOTOPOB SYKAPHOT.

10. CnnaiicuHr. DK30HbI U UHTPOHBI.

3 peﬁTI/IHFOBaﬂ KOHTPOJIbHas1I TOYKa

. Tpancmanus. ['eneTnyeckuii Ko v €ro CBOMCTBA.

. DHXaHCepHI U cailieHcepbl. MexaHu3M KaTabOJIN4eCKON PEepPECCHH.

. 'eneTnyeckuii anaau3 J1aKTO3HOTO onepoHa. CUCTEeMbl HETaTUBHOTO U MTO3UTUBHOTO KOHTPOJIS.
. Perynsuus skcrpeccuu reHoB Y 3yKapHoT.

. PoJIb reHOMHBIX MEPECTPOEK B PETYISALMU JACHCTBHS TE€HOB.

. MonekynspHble MEXaHU3MbI CHOHTAHHOTO MyTareHe3a.

. MobOwiibHBIE TEHETHYECKHE JIeMEHTHL. Posib MI'D B BO3HUKHOBEHUU MYTAIIHi.

00 9 N L B~ W N~

. MexaHu3M HHAYLIMPOBAHHOTO MyTareHesa. MHiynnbensHble MEXaHU3Mbl penapaluu.

9. OcobOeHHoOCTH AEUCTBUS PUINUECKUX U XUMUYECKUX MYTareHOB, 3aBUCUMOCTh J103a-3()(EeKT.

10. «MyTtarenssie» u «6e3ommbounsie» npoueccel penapanuu JJHK. Cucrema SOS-dyHkuii.

11. I'eneTnyecKnii KOHTPOJIb MYTAITMOHHOTO MPOLECCA.

12. Oco0eHHOCTH OpraHNU3alUuU F'eHOMa XJIOPOIUIACTOB.

13. CtpoeHnue MUTOXOHAPUATBHOIO FeHOMa. MyTaliiii FeHOMOB MUTOXOHIPUA.

14. TTonumopdusm muroxonapuaibHoil JJHK u ero ucnonb3oBanue B MOMyNSLMOHHO-TEHETUYECKHX
UCCIIETOBaHUSIX.

15. buoundopmaruka B MOJEKyIspHOW TeHeTuke. KoaupoBaHue HacleACTBEHHON HH(OpMAIUH.
NudopManinoHHbIi aHAINA3 TIOCTIE0BATEIFHOCTEH HYKJICHHOBBIX KHCIIOT U OCIIKOB.

IIpuMepHBIii NepedYeHb BONPOCOB K 3a4€Ty.
[Tpeamer MonekyNsipHOM TeHEeTHKH. lIpeeMcTBEHHOCTh MPOOJIEM KIACCHUYECKOM M MOJEKYISpHOU
TE€HETUKH.
CBolicTBa HYKJIEMHOBBIX KUCJIOT KaKk FT€HETUUECKOT0 MaTepuana.
MeTtoapl MOJIEKYIIIpHOM TeHeTUKU. OCHOBHBIC BEXH B pa3BUTHHU TeXHOJOTUU pekoMOnHaTHBIX [JHK.
Bupycsl, 6akTepuu U 3yKapuOTHYECKHE MUKPOOPTaHU3MbI KaK MOJIETIbHbIE 0OBEKTHI MOJICKYIISIPHOM
TE€HETUKH.
Perumukanus JIHK. ITonykoncepBatuBHbIi crioco6 perunkanuu JJHK.

IIpepriBucThiii XapakTep cunte3a JJHK. Dransl pennukanuu.
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10.
11.
12.
13.
14.
15.
16.

17.

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

24.
25.
26.
27.
28.
29.

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

KimroueBwsie ¢epments, yudacTBytomue B mporecce permmkanun JIHK. Poms PHK-3arpaBku.
CaoiictBa JIHK-nonumepas.

Perynsauus npoueccoB perumkanuu. [lostie o permkoHe.

Oco0eHHOCTH OpraHU3aly U PEIIMKALUNA XPOMOCOM IPOKAPHOT.

Oco0eHHOCTH OpraHU3aIH U PEIUIMKALIMKA XPOMOCOM BBICIIMX OPTaHU3MOB.

OpuUKUHBI peTIMKaluy. Permkanys KOHIOB XpOMOCOM: CTPYKTYpa TEJIOMEPHBIX YYaCTKOB.
[TpobiemMa cTaOMIBHOCTH T€HETHYECKOTO MaTepuaia. TUITbl CTPYKTYpHBIX noBpexaennii JJHK.
MexaHu3M u 3Ha4eHHEe (OTOPEaKTUBALIHH.

OKCUM3HOHHAs penapanus. Beinerienre nMpuMHUIMHOBBIX TUMEPOB.

[TocTpernkaruBHas penapanus. [ eHETUKA U SH3UMOJIOTUH.

VYTpara u 3aMmelnieHue HyKIeoTHa0B. Ponp rmimkosia3 u uHcepreras. Pemapanusi myTemM 3aMeHbl
MO (PULIPOBAHHBIX OCHOBAHUH.

Hapymenne B cucremax penapauun JHK. Cps3p ¢ MOJEKYyJISpHBIMH HAclI€ICTBEHHBIMU
00JIE3HAMU U PAKOM.

OO01ast WM rOMOJIOTMYHAsE PEKOMOUHAITHS.

CaiiT crienduueckasi © HETOMOJIOTHYHAS PEKOMOMHAIIHSI.

OO61as xapakTepuCcTHUKa MPoliecca TPAHCKPUIIIIH.

OcobeHHOCTH TIpoliecca TPAHCKPUTIIIMY B DYKaPHOTHUECKON KIIETKE.

CrutaiicuHr. DK30H-UHTPOHHAsA CTPYKTypa r'eHa.

KOHCTUTYTUBHBI M aNbTEpHATUBHBIN CIUIAUCUHI. AJIBTEpPHATUBHBIA CIUIAHCHHI KAaK OJWH W3
YPOBHEN PEryJsUu KCIPECCUU T€HOB Y DYKapHOT.

TpanciAnMs y IpOKapuoT U DYKapHOT.

Knaccudukanus myraunid. CHOHTaHHBIN U MHTyLIUPOBAHHBIN MyTareHes.

MonekynsapHble MEXaHU3MbI T€HHBIX MYTalIH.

CTpyKTypHBIE MyTallUl XPOMOCOM.

I'enomusble MyTanuu. [ IpuurHBI BOSHUKHOBEHUS.

«MyTtareHHsie» u «b6e3ommnbounsie» mpouecchl penapauuu JHK. MuaynnbenbHble MeXaHU3MbI
penapanuu. SOS — penapanusi.

Yacrora MmyTupoBanus. KoHIIEHTpaliuy MyTalyii B ropsSsYuX TOUKAX.

Perynsmus TpaHCKpUIIIMH Y 9YKapHOT.

[To3uTHBHAs U HEraTUBHAS PETYIISIIUU.

I'enernueckuii ananu3 Lac-onepona.

CrpykrypHas yacTb reHa IHTpOHBI M 9K30HBI.

AJIbTEepHATUBHBIN CIUTaiicuHr. [1ceBnoreHsl.

PerynsaTopHele yuacTKky reHa. DHXaHCEPBI U CalJIEHCEPBI.

Ponpb GenkoB B perynsiiuyu akTUBHOCTH T'€HOB. Perymnsius TpaHCKpUIIIIUU Ha YPOBHE TEPMUHAIUH.
Perynsmus tpancisiimun. PHK-untepdepennus.

MoOumnbHble 37eMeHThl reHoMa. DyHKIMOHAIbHOE 3HAYEHUE W POJIb B BOSHUKHOBEHHHM MYTalluH,

JEeNeUnid U TYTUTMKALUA.
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40.

41.
42.
43.

44,
45.
46.

47.

48.

49.
50.

ABTOHOMHAS © o61ua51 HECTAOMJIbHOCTh TI'€HOMA. MOJ'IGKYJ'ISIpHBIe MEXaHU3MbI CIIOHTaHHOI'O

MyTareHesa.

MoOusbHbIE JIEMEHTHI TPOKAPHUOT.

MoOubHBIE JIEMEHTHI SyKapuoT. PeTpoTpaHCciO30HBI.

Tannemuble U mucneprupoBaHHble noBTopsitomuecs ydactku JIHK. Ponb peTpoTpancrio3oHoB B

peryjidanunuu akTUBHOCTH I'CHOB.

OcobenHocTH opraHu3alyi reHomMa XJOopOIiacToB.

CtpoeHue reHOMOB MUTOXOHIPHIA.

HOJ'IPIMOp(l)I/I?)M MPITOXOH,Z[pH&J'IBHOfI HHK N €ro HUCIIOJb30BaHHUEC B IOITYJIAIIHMOHHO-I'CHETUYCCKUX

uccienoBanusax. bonesnu, cesazannsie ¢ noBpexaeHueM MT/JHK.

MonekynsipHO-TeHeTHUECKHE

JYKapHOT.

ACIICKThI

BHefII[epHaH (I_II/ITOHHaSMaTI/I‘leCKaﬂ) HaCJICOACTBCHHOCTD.

BH,I[OCI/IM6I/IOTI/ILICCKOFO

IMPOUCXOKACHUA

['eHeTnueckuii KOA U €ro CBOMCTBA. Pa3nnuus sa1epHbIX 1 MUTOXOHAPHUIIBHBIX TEHOMOB.

OpraHeia

HOJ'II/IMepaSHaH HCIIHad pPCaKIus. MexaHu3M M BO3MOXXHOCTH MCHOJIb30BAaHHS B MOJICKYJIAPHBIX

HCCICIOBAaHUAX.

Temsl pedepaToB

— HcTopust n3ydeHHs! HyKJIIEMHOBBIX KUCIIOT.

— I'enom npo- u 3yKapHor.

— Myrarenes.

- TeJ'IOMepaSHa}I TCOpUs CTApCHHUA.

— CTBOJIOBEIE KJICTKHU YEJIOBEKA: MMPUMCHCHUC B COBpeMeHHOfI MCIHUIINHCE.

— Mexanusm SOS-penapanuu.

— MoOubHbIE TeHETHYECKHE DJIEMEHTHI.

MeToanyeckue MaTepualibl, ONpeaesiolue nNpoueaypbl olleHMBAHUS 3HAHUNA, YMeHMH,
HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH:

PesynbraThl 00y4yeHus
(KOMIIETEHIIUN)

OcCHOBHBIE TTOKa3aTeIN
OIICHKH PE3YJIhTaTOB

Bug onieHouHOTrO MaTcpHualia

CrrocoOHOCTBIO 000CHOBATH
POJIb IBOTIOLIMOHHON HJIEH B
OHMOJIOTHYECKOM
MHPOBO33PEHUU; BIA/IETh
COBpEMEHHBIMH
MpPEICTaBICHUSIMA 00 OCHOBAx
ABOJIFOLIMOHHON TEOpHUH, O
MHUKPO- ¥ MaKPOIBOJIFOIIHH
(OIIK -7, IIK - 2)

Baanern:
OCHOBHBIMU ITOHATUSIMH K
MeToAaMH B 00JIaCTH TEOPUH
ABOJIIOIUU
YMmern:
PackpbiBaTh 3aKOHOMEPHOCTH
HUCTOPUYECKOTO Pa3BUTHUS
KUBOU MPUPOJIBI M 00CYXKIaTh
TEOPETHUYECKHUE U
MPaKTHYECKHUE TPOOIEMBI
TEOPHUH IBOIIOLIHUU
3HaTh:

OcHOBHBIE BOIPOCHI U
JIOCTHOKCHHS TEOPUHT
SBOJIIOIUN

Texkynui KOHTPOJIb
yCIIEBAEMOCTHU
[TIpomexxyTouHas arrectanus
PyGexxHbIi KOHTPOIIb
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7 Y4eOHO-MeTOoAUYeCKOe o0ecniedeHue AU CUMIIIMHBI
7.1 OcHoBHas1 JInTepaTypa:
. KonnueB A.C. Monekynsapnas 6uonorus. M.: Axagemus, 2008.
. JIstonn b. I'enn1, M.: bunom. JIaboparopus 3nanumii. 2012. — 896 c.
. ¥3ii T. @usnueckre 0CHOBBI MOJIEKyIsipHON Onosoruu. M.: Jlom «MuTemnexkt», 2010.

Pe6puko JI.B., CamatoB I.A., Tpobumor JI.}O. III[P B peasmbHoM BpemeHu. "bunom.
Jlaboparopus 3nanuii" M3marensctBo: 978-5-9963-0600-8. ISBN: 2011 T'ox: 3-e uzn. M3nanue:
223 c¢. OBC «Jlanby.

5. XKumynes HN.®. OOmas u MojiekyispHas reHetuka. M3-Bo CuOHpckoe YHUBEPCUTETCKOE
n3aarenbeTBo, 2017. DbC «AUMuIpOyKC».

6. KysnenoB Bn.B., Ky3zuenos B.B., PomanoB I'.A. MonekyisipHO-TeHETHYECKHE U OMOXUMHUYECKHE
METO/bI B COBPEMEHHOU Onoyoruu pacrenuid. "bunom. Jlaboparopus 3nanuii" M3narensctBo: 978-
5-9963-0978-8. ISBN:2012 I'ox: 487 c. ObC «KoHCynbTaHT CTyAEHTa»

W=

7.2 JlonoJHUTEIbHAA JIUTEpaTypa:

. Kumynes U.®. O6mas u monekynspHas reaeruka. — M3-so HoBocu6. Yuusepcurera, 2002.

. Antana @., Kaiirep /. CoBpemenHnas reneruka. M., Mup. 1988.

. Mure-Beutomos C.I'. BBeneHue B MONEKyIISIpHYIO reHeTUKY. Boiciias mkona. 1983.

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

. [arpymes JI.U. Dkcnpeccust renoB. — M.: Mup, 2000.

. bapanos B.C., bapanosa E.B., lBamenko T.3., AceeB M.B. ['enHoM yenoBeka u reHbl
«rpeapacnonoxxennoctny. - CII16., Mutepmenuka, 2000.

7. [IpoGnembl ¥ IepCeKTUBBI MOJIEKYIsIpHON TreHeTuku (coopuuk Tpynos UMI' PAH). — M.: Hayka,
2002.

8. boukos H.II. Kimuanueckas renetuka. — M., TOOTAP-ME]], 2001.

9. Pe16unn B.H. OcHoBel renernueckoit nmxenepuu. Mz, CII6IY. 1999.

10. IIumkus O.C., Kanuuun B.J. MeaunuHckue acnekThl OMOXMMHYECKOM M MOJIEKYJISpPHOM
renetuku. M. THTII «I'enom uenoseka». 1992.

11. [TanbueB M.A. MonekynspHas MEAMLIMHA U IIporpecc GyHIaMEHTAIbHBIX HayK. — BecTHHK
Poccuiickoit akagemuu Hayk, 2002, T. 72, No 1,c. 13-21.

12. YrpromoB M.B, Epmaxos A.C., [Tonos A.I1., ’Knanos P.1. I'eHHas u reHHOKJIETOYHAs TEpanus U
HelpojereHepaTuBHble 3a001eBanus. — Bonpocsl Mmeauunackoi xumuu, 2000, N 3.

13. Tapantyn B.3. I'enom uenoseka. — M. S3biku cnaBsHCKOM KyasTypsl, 2003, 400 c.

14. Cotidpep B.H. Mexxnynapoausiii mpoekt "['eHom yenoBeka'". — CopoBCKuiA 00pa3oBaTeIbHBIN
xypHai, 1998, N 12, c.4-11

15. Kucenes JI.JI. I'enom uenoBeka u 6unonorus XXI Beka. — BectHuk Poccuiickoit akageMun Hayk,
2000, T. 70, Ne 5, 412-424.

16. Yemepuc A.B., Axynos 3./1., BaxutoB B.A. CexkBenupoBanue JIHK. — M.: Hayka, 1999.

17. Kopoukun JI.U. OnTorenes, sBomonus u reusl. — [Ipupona, 2002, N7.

18. I'BozneB B.A. Ilogsuxnas JJHK sykapuot. Uacts 1. CTpykTypa, MEXaHU3MBI IEpEMEIIECHUS U
POJIb IOJIBUYKHBIX 3JIEMEHTOB B MOAJIEPKAHUH LIEIOCTHOCTH XpOMOCOM. — COpOBCKUI
oOpazoBarenbHbIN KypHaT, 1998, Ne 8, c. 8-14; 15-21.

19. I'BozneB B.A. Perynsnusi akTHBHOCTH T€HOB, 00YCIIOBIEHHAS XUMUYECKO MOAU(HUKAITIEH
(metunupoBanueMm) JIHK. — CopocoBckuii o6pazoBaTenbHblil )xypHai, 1999, N.10, c. 11-17.

20. I'ennas Tepanus — MeauuuHe Oyaymiero, o03opusie Matepuansl. — M.: BUHUTU PAH, 2000.
21. I'enoonn u renoreorpadus HapononaceneHus: B 5 1. (Mu-1 o6m. renetnku um. H.W. BaBuiiosa;
MI'Y um. M.B. Jlomonocoga). — CII6., Hayka, 2001.

22. I'muk b., ITactepuak J[>x. MonekynsipHas 6norexnomnorus. — M.: Mup, 2002.

23. Kucenes JI.JI. 'enom uenoBeka u 6uonorus XXI Beka. — BectHuk Poccuiickoii akageMun HayK,
2000, 1. 70, Ne 5, 412-424.

AN N kW —
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24. 3enenun A.B. ['eHHas Tepanus Ha rpaHulle TPEThETo ThicsaueneTus. — Bectuk Poccuiickoit
akanemuu Hayk, 2001, 1. 71, Ne5, 387-395.

25. Kopoukun JI.U. Beenenue B reHeTUKY pa3BuTus. — M., 1999,

26. Poraes E.1., bopunckas C.A. I'ensl u noBeaeHue. — Xumus 1 xxu3ub, 2000, N3, 20-25

27. Jlumb6opckast C.A., XycuyraunoBa 3.K., bananosckas E.B. OTHoreHoMuka u reHoreorpadus
HapoaoB Bocrounoit EBponsl. — M.: Hayka, 2002.

28. MounekynsipHass Ouoniorusi: CTpykTypa W OHMOCHMHTE3 HYKJIEHMHOBBIX KucioT. Ilom pex. A.C.
Cnupuna. M. Beiciias mkona. 1990.

7.3 llepuoauyeckue U3IaHUA
1.T'eneruka
2. Noxnansl Poccuiickoil AkaeMuu HayK
3. U3Bectusa PAH. Cepus 6uonmornueckas
4. MenuuuHCKas reHeTuKa
5. buomenununa

7.4 UnTepHeT-pecypcsl
Yueonvie unmepnem-pecypcoi:
www.knigafund.ru 35C “Kaunra®ona” - yueOHble 1 Hay4YHbIe MaTePHAJIbI UIs1 By30B.
http:// iprbookshop.ru IBC “IPRbooks” — yyeOHble, HAy4YHble M NIePUOAMYECKUE U3TAHUS IS
By3oB u CIIO.
https//:n30.pp — HauuonadbHass u HIjexkTpoHHas Oudauoreka PI'b. IlonHOTeKkcTOBBIE H
3JIeKTPOHHBbIE HH(POPMALIMOHHBbIE PeCYPChl, a TAK:Ke eIMHbIA CBOIHBII KaTaior ¢gonaa.
http:// polpred.com — O630p CMU.
http://lib.kbsu.ru — 9bC KBI'Y 3j1ekTpoHHblii kaTaJor ¢ponaa (nmojnorexkcronas bJI).
http://www.diss.rsl.ru — 3sekTponHas oudauorexa auccepranuii PI'B.
http://www.viniti.ru — 3jexkTpoHHblii Bank nanHbIX pedepaTuBHbIX :kypHaios BUHUTHU PAH
M0 MIMPOKOMY CHEKTPY HaYK.
http://www.isiknowledge.com — ‘Web of Science” (WOS) ananutuyeckasi 4 nuTrarHas 0a3a
JAAHHBIX.
http://scopus.com - Skivers Scopus wu3zaresbcTBa Jib3eBup. Hayka M TexHoJIOrHHU.
Ananurudeckue BJI.
www.elibrary.ru — Poccuiickue u 3apy0e:xHble Hay4YHbIe )KYPHAJIbI.
http://elibrary.ru - ba3a nannbix Science Index (PUHII).
www.studmedlib.ru — 3jieKTpoHHasi OMGINOTEKA TEXHUYECKOT0 NpoduJis.
www.medcollegelib.ru — 35C

JlonomHuTEIbHBIE

1. BUOTEeXHOJOTHS - COCTOSHUE U NTEPCIICKTHUBBI

2. UHCTUTYT IUTONIOTHH M TeHeTUKN Crbupckoro otnencHus PAH

3. ba3a nannbpix Pubmed craTeli B OMOJIOrHYecKUX KypHAJIax

4. baza renernyeckux gaHHbIXx UK CROPNET no pa3HbIM CelbCKOXO035MCTBEHHBIM KYJIbTypaM
5. Beepoccuiickuii Hay4yHO-HccieioBaTenbckuit uHCTUTYT M. H.W. Baunosa (BUP)

6. O630p NCBI c caiita molbiol

7. GENRES Nndopmanus 1o reHeTHYeCKUM pecypcaM pa3iIuyuHbIX KyIbTyp

7.5 MeToan4yeckne yKa3aHus K JJaO0OPAaTOPHBIM 3aHATHAM.
1. CutnukoBa A.Jl., CutoukoB M.H., Kepedosa M.K. JlaGopaTopHBIii MpakTHKyM IO TEHETHKE.
Hanpuuk, PUO KBI'Y, 116c.
2. bororora 3.1., Kepedora M.K., burryesa M.M., IlaputoB A.}O. 'enetnyeckuii ananus Ha D/
melanogaster. Metoauueckue ykazanus K npakruueckum 3ansatusm. PO KBI'Y, 46c¢.
3. Bartu K.B., TuxomupoBa M.M. PykoBOACTBO K MPAaKTUYECKUM 3aHATUSIM MO reHeTuke. MockBa
«IIpocsemenuer, 1979.

7.6 MeToanyeckue yKasaHus K MPAKTHYECKUM 3aHATHAM — He MPeTyCMOTPEHbI
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http://www.knigafund.ru/
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

7.7 MeToanuyeckue YKa3aHUSA K KYpPCOBOMY IPOEKTHPOBAHMIO M JPYrUM BHIAM
CaMOCTOSITE/IbHOI PadoThl — He MPEAYCMOTPEHBI.
7.8 IIporpammHoe oOecneyeHHe COBPEMEHHBIX MH(OPMANHOHHO-KOMMYHUKANMOHHBIX
TEXHOJIOTHH
MynbpTUMEIUIHBIN TPOEKTOP, HOYTOYK Fujitsu, TeneBu3op, BUAMOMArHUTO(OH.

Marepuaisl

JleMOHCTpanuu K JEKUUAM B BUJIE PE3eHTalui B popmaTe ppt.

8 Martepua/jibHO-TeXHHYECKOe o0ecredeHHue JUCHUIINHBI
DNeKTpOHHbIE MaTepHalibl (HAOOPBI BUIEO- U ayIHO- MaTepUAIIOB, 00yJarolas KOMIbIOTEpHAS
AJIEKTPOHHBIE KOHCIIEKTBI JIEKIMH, 3JIEKTPOHHbIE Y4YEOHUKH,

mporpamma «Roche Geneticsy,

npeseHTanuu, rpadudeckas WHGOpPMAIMs M JAp.) N0 aucuuiuinHe «MOJIeKYIsIpHas TeHETHKa»
UMEIOTCs Ha Kadenpe o0miel TeHeTHKH, cenekuuu 1 ceMenoBoicTBa b KBI'Y.

biexkTopodopesa

®upma-
Ne U3TOTOBUTEb,
HaumeHnoBanue equHUIIBI Haznauenue, oCHOBHbIE XapaKTEPUCTUKU
/11 Crpana-
IIPOU3BOIUTEIIb
[{enTpudyra MIKRO 20 Hentpudyruposanue, npoOOIroTOBKa

1 |[(200)R, 24%0.2-2.0 M, no |Hettich, 'epmanusi| 00pa310B U CTaHAAPTHBIX JTAOOPATOPHBIX
18,626 g MPUIIOKEHU N
Munu neHTpudyra/BopTeKc Lleatpudyruposanue va 2400 06/muH, ¢

2 |Combi-spin, Hettich, I'epmanns KPBIIIKOH MpoOOroToBKa 00pa3IioB 1

CTaHJAPTHBHIX Ja00PATOPHBIX MPUIIOKEHHUH

3 [ludpoBoii TepmocTaT TUIIA BIOSAN, Jlarsis HOI[I[G}T()))K&HI/IG IIOCTOSIHHOM Temnepatypsl (25-
«Dry Block» 120 °C), c amoMuHueBbIM 0110k0M A-103
POTOPHEIH TOMOrCHH3aTOp ¢ Heidolph, I'omorenuzanus, 5000-26000 06/mMuH.

4 [madpospiv crneem I'epmanus B KOMIIEKTE C JepKaTeNEeM U 3aKUMOM
Crusher M '
OTtcacbiBaTenb

5 . Poccus OtcacbiBaHue
MECIIMHCKUM
[TL{P-60Kc bakTepuuaHbIi IPOTOYHBIN PELUPKYIIATOP,

o0ecreunBaroIuil MOCTOSTHHOE

6 Poccus o0e33apaxxuBanue BHyTpu O0kca ¢ YD-

PELUPKYIATOPOM, TaliMepoM, H/CTalb,
yJ1apONIPOYHOE CTEKJIIO
Cucrema nis I11IP B Amiuinukanus B peaisHOM BpeMeHH,
peaibHOM BpeMeHu 1Q5 MpeiHa3HaueHblas Ui aBTOMaTHYECKOM
7 BioRad, CIIIA JETEeKIIUY TPOITYKTOB aMILTU(HUKAIIMU B
pEeXHUME PEeaTbHOTO BPEMEHHU HEMOCPEICTBEHHO
B IPOOUpPKE, BO3MOKHOCTHIO KOJIMUECTBEHHOTO
onpefieNieHus: IPOAYKTa

8 E;:;;;{f%ggcgggg?;fom APC, Poccus Ob6ecneuenne 6ecriepeOOMHOrO MUTAHUS,
AHanmUTHYECKas CUCcTeMa AmHanu3 renei, 6J10TOB, OKpaIIEHHBIX

9 buo/lok-Ut M-26X UVP, (1yopHCLIETHBIMU M BUJUMBIMH KPACHTEISIMH,

CIIA 1e4aTh, ApXUBUPOBAHUE COCTABIICHUE OTYETOB,
anasnorosas [13C-kamepa
CriekTpodoTomerp Jlnis1 onpeiesieHust KOHLIEHTPaluy U KauecTsa

10 BIOWAVE I'epmanus HK, xoHueHTpanuio 6enka, CrieKTpaabHbIi

muana3zon- 190-1100, OII1 mmanazon- 0-0,5 exn,.

11 BeprukanpHas sueiika 1is BioRad, CIIIA AHaM3 KOPOTKUX (PparMeHTOB HYKJIEHHOBBIX

KHCJIOT M OCJIKOB METOJIOM 3JIeKTOopodopesa B
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PROTEAN II xi,

NoJMaKpuiaMuaIHoM rene, 20 cMm, 1.0 mm
cneiiceps (4 mT) U rpebeHku Ha 15 TyHOK (2
IIT).

12

STueiika s
FOPU30HTAILHOTO
biexkTpodope3a Mini-Sub
Cell GT,

BioRad, CHIA

AHanu3 ¢pparMeHTOB HYKJIEMHOBBIX KHCIIOT U
OEITKOB METOJIOM AJIEKTOpOdope3a B arapo3HOM
reje ¢ Y@®-npo3payHoil nmomsioxkoi 7x10 cm

Y MOJICTAaBKOW JIJIsl 3AJIMBKU

HuszkoremmnepaTypHblii
. XpaneHnue 00pa3IoB NpU HU3KUX
13 |BepTHKaNIbHBIN Sanyo, fAnonus
TeMIiepatypax, (-86), V 382
MOPO3HIHBHUK
14 IBecbl aHaTUTHYECKHE, Precisa, B3BemmBanue o6pasnos, 220 r, TounocTts 0,1
[1IBeliapust MT
IBechbl TeXHUYECKHE Ohaus Scout Pro,
15 ’ B3BemmuBanue ob6pasmuos, 2000r /0,1 ¢
CIIA
earpudyra 320R, ¢ eHTpudyrupoBaHue, NIpoOOAroToBKa
Llentpugyr ) UNIVERSAL, Lentpugyrup » 1Ipodo
16 |oxnaxkaeHueM, ¢ CIIIA 00pa3IoB M CTaHIAPTHBIX Ja0OPaTOPHBIX
MPUHAJICKHOCTIMU MPUIOKEHU N
IABTOMaTHYECKUH 1Prep Purification
p Hns Bergenenus JJTHK, PHK, 6enkos. 12
17 |aHamu3aTop MJId BBIACIICHUS Instrument, 06DA3LIOB 38 OMHH IDOLOH
JIHK u PHK Snonus pasil ! P
13 CucreMa O4YMCTKY BOJIBI Millipore, [Ipenna3zHaueHa 11 OYMCTKHU U JEUOHU3ALUN
Direct-Q 3 OpaHuus BOJIBI
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JINCT UIBMEHEHUM (IONTOJITHEHUI)
B paGouyto mporpammy no aucuuminHe «MoJeKyasipHas TeHEeTHKa M0 HAIPaBICHUIO
noarotoBku 06.03.01 buonorus na 2020-2021 yueOHBbIi rox

No OnemenT (nyHKT) PITJ] | TlepeueHb BHOCUMBIX H3MEHEHUM [Ipumeuanue
(mononHeHuUi)

OOcyx/aeHa 1 peKOMEH/IOBaHa Ha 3acelaHuU Kadeapbl
IpoTOKO0JI Ne or" " 20 r.

3aBenyronui kadeapoit [Tapurtos A.1O.




