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1. HeJII/I H 3a1a4Y1 OCBOCHHU A NUCHHUITJINHBI

Ilenn Kypca 1ocTUraroTcsi ¢ HIOMOILBIO:

- W3Y4YEHUsl COAEPKATEIbHBIX OCHOB IIPEAMETAa MCCIECIOBAaHWW, IOHATUWHOIO ammnapara u
METOA0IOTMYECKON 0a3bl MOJIIEKYIAPHON TeHETHKH;

- 03HAKOMJICHHUSI C COBPEMEHHBIMU HAIPABICHUSIMU PAa3BUTUSA U IPAKTUYECKOIO UCIOJIb30BaHUS
MOJIEKYJIIDHOM T€HETHUKH, KOTOPOE OCYIUECTBIIIETCS Ha JIEKUUAX IO Kypcy “MonexkymspHas
reHeTHKa’;

- O3HAKOMJICHHSI C COBPEMEHHBIMU METOJIaMH pabOT C HYKJIIEMHOBBIMH KHCJIOTaMH, METOJaMH
Boiienienus JIHK u PHK, omnpenenenusi ypoBHS SKCHOPECCMHM I'€HOB B Pa3jIMUHBIX THUIAX KIETOK,
METOJIaMU MOJIEKYJIIPHOW JUarHOCTUKH HACJIEICTBEHHOM MPENpacHOIOKEHHOCTH K pPas3IMYHbIM
3a00JI€BaHUIM;

- CaMOCTOSITENIbHOW Pa0OThl CTYACHTAa CO CIEUUAIBHOW JIMTEpaTypod, B TOM YHCIE U
ANEKTPOHHBIMU 0a3aMH JaHHBIX POCCUUCKUX M 3apyOekHBIX OMOIMOTEK, a TaKke BeIyLIUMHU
HAayYHBIMH  JKypHaJlaMH  OHOJOTMYECKOH, MOJIEKYJISIPHO-OMOIOTHYECKOM W MOJEKYISIPHO-
F€HETUYECKON HAIPABJICHHOCTH, BBIXOJAIIMMHU HA PYCCKOM U MHOCTPAHHBIX S3bIKAX.

3agauu AUCHMILVIMHBL “MoJeKynspHas reHeTHKa COCTOST B TOM, YTOOBI JaTh CTYACHTY
(byHIIaMEHTAJIbHYI0 TEOpEeTUYEeCKyl0 0a3y, KoTopas HeoOXoauma Ui OCBOCHHS MPAKTHYECKHX
METOA0B PabOThl HA HOBOM MOJIEKYJISIPHOM YpPOBHE, COBPEMEHHBIE MPEACTABICHUS O HANPaBICHUAX
pPa3BUTHUS MOJIEKYJISIDHOM T'€HETHMKH, T€HETHYECKOM ammapare KIETKH, O CTPYKTYPHOM OpraHu3alfu
HYKJICMHOBBIX KHCJIOT M OEIKOBBIX MOJIEKYJ], (DOPMUPOBAHUU HUX MPOCTPAHCTBEHHOU CTPYKTYPHI,
METOJIax ONpPEAEIICHUS HYKICOTHAHBIX nocaenoBarenpbHoctreil JIHK, nonstue o myrarenese u ...

B nmanHOM Kypce CTyIEHThl 3HAKOMSTCS C HOBEWIIUMHU JaHHBIMH B OOJACTH TEHETHKH,
MOAPOOHO HM3Y4YalOT Ba)KHEHIIME MEXaHU3MBbI, 00OECIEUMBAIOIIUE pEau3allii0 OCHOBHBIX CBOMCTB
KUBOM MaTepuu; perviMkaiuio, penapamnuio, pekomonnanuo JIHK u PHK, crpoenune u ¢dynkuuun
HYKJIEMHOBBIX KHCIIOT. DTO MO3BOJISET OyAYyIIEMY YUUTENIO OMOIOTHH OPUEHTHPOBATHCS B HOBEHIIINX
JOCTHKEHHSIX B 00J1aCTH MOJIEKYJISIPHOM TeHETHKH, MPAKTUYECKUX ACTIEKTaX ITUX JOCTHKCHUH.

2. Mecto qucunminnsl B crpykrype OIIOII BITO

[IpenomaBanue Kypca MOJEKYISIPHONU T€HETUKH SBISIETCS HEOOXOAUMBIM HTANIOM TOJTOTOBKH
JUTUIOMUPOBAHHBIX CTIEIIMATUCTOB OMOJIOTOB, CIICUATH3UPYIONINXCS Ha Kadeape TeHETUKH.

AKTYyalnbHOCTh BBEJICHHS JAaHHOW JUCIMIUIMHBI OOYCJIOBJIEHA TEM, 4YTO MOJEKYIsIpHAs
TeHEeTUKa SBIsSIETCS OAHOW U3 HaumboJliee CTPEMUTENbHO pa3BUBAIOIIMXCA obOnacTeil Ouonoruu,
OTKPBIBAIOIIEH HOBBIE TOPU3OHTHI 3HAHHUSA, UYTO JAET WCKIIOYUTEIbHBICE BO3MOXKHOCTH IS
COBEPILEHCTBOBAaHUSI M CO3/IaHUSI MPUHLUIIMAIBHO HOBBIX METOJIOB M TeXHOJNOrui. JlocTmxenus
MOJICKYJIIPHOM TEHETUKH TIO3BOJIMJIA OCYIIECTBUTh HACTOSIIUN TIPOPHIB B MOJEKYJISPHOU U
KJIETOYHOW OMOTEXHOJOTHH, TEPEeBEPHYB NPEACTABICHUE YENOBEKAa O CYIIHOCTH MPOILIECCOB
peai3allM TeHeTHYeCcKOM HH(pOpMaluu W Iepeladd HacleACTBEHHOIO MaTrepuajia JOYEepHUM
KJIETKaM WJIM TOTOMKaM U BOOPYKMB €r0 MHCTPYMEHTaMU JJI HallpaBJIE€HHOTO U3MEHEHHSI T€HOMa U
yIpaBiaeHUs ero (yHKIIMOHHPOBAHUEM.

[enpto pa3paboTku yueOHO-METOIUYECKOTO0 KOMILIEKCa MO AUCHUIUINHE «MoJeKynspHas
reHeTHKa» sBisieTcss Oosiee >(PQPEKTUBHOE OCBOEHHME CTYAEHTAMHU JaHHOTO MpeAMeTa, KOTOpoe
JIOCTUTaeTCs NP PEIICHUH psAla CIEIYIOUUX 3a1a4:

e PanmonanbHOe pacnpeseneHne y4eOHOTO BpEMEHHU IO pasjielaM Kypca U BHAaM Y4eOHBIX
3aHATHI.

e OrmpeneneHue MecTa M POJHM AUCHUILIHHBI «MOJEKynsapHas TeHEeTHKa» B 00pa3oBaTeIbHOM
porpaMMe, €€ OCHOBHBIX YUeOHBIX IIeNied U 3a/1a4.

e  OTtpaxxeHHe B COACPKAHUU TAHHOW TUCIUTIIIUNHBI COBPEMEHHBIX JOCTIKCHHN HAyKH, TEXHUKH,

KyIbTypbl W Jpyrux cdep oOIEeCTBEHHONW TMPAKTUKH, CBSI3aHHBIX C JaHHOW ydeOHOH

JUCHUIIINHOM.



e OpraHuzanus caMOCTOATENbHOM pabOThI CTYJCHTOB C YYETOM PALMOHAIBHOTO UCTIOIb30BAHUS
U pacripe/ielieHus] yUeOHOTO BPEeMEHU MEXy ayIUTOPHBIMU 3aHSTUSMHU U CaMOCTOATEIbHOM
paboTOM CTYIEHTOB.
e OrmpeneneHue Kpyra y4eOHO-METOJUYECKOTO 00ECIICUeHHS JUCIUTIIMHBI, HEOOXOUMOTO IS
€ro yCBOEHHUSI.
e Pa3paboTka ONTUMAIBHBIX CUCTEM TEKYIETO U UTOTOBOTO KOHTPOJIS 3HAHHUHA CTYICHTOB.
e (OO0ocHOBaHHME WCIOJb30BaHUS WHHOBALMOHHBIX METOJOB B TMPOLECCE MPENnoJaBaHUs
«MoOneKynsapHOU F€eHETUKU.
Kypc «MonekynsapHas TeHeTHKa» Tpernojaercs B TeueHue O cemectpa Ha 3 Kypce
OakanaBpuaTa CTyJeHTaM OYHON (pOPMBI OOYUEHUSI.
Ha u3yuenue kypca «MounekynsipHas renetuka» orBoautcs 108 yacoB (M3 HUX JIEKIMOHHBIX -
17, nabopaTopHbIX - 34 U 711 CAMOCTOSITENTLHOUM paboThI - 48 yaca), 3aKaHIUBACTCS 3aUETOM.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS CO/IeP:KAHMS JMCIHIIIMHbI

[Iponiecc m3yueHWs] NUCLMIUIMHBI HamlpaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIEIYHOILUX
komnereHMit B coorBerctBuM ¢ ®PI'OC BO u OIIOIT BO no naHHOMY HallpaBJIEHHIO MOATOTOBKH
(cIeruanbHOCTH):

IIKC - 2.1. [lemoHCTpupyeT 3HaHUS IO YCTPONCTBY M NpHUHLUIAM padoOThl, MpaBUIaM
TEXHUKU 0€30IIaCHOCTH HCIOJIb3yeMOro JabopaTOPHOro 00OpYAOBaHMS, BO3MOYKHOCTSAM M 00JacTu
WCIOJIb30BAaHUsl amnmnapaTrypbl U OOOpYyNOBaHUS JJIsl BBINOJIHEHUS OMOJOTMYECKUX HCCIIEJOBAHUM,
IPUHLUIIAM HOJArOTOBKH U MPOBEICHUSI TOJICBBIX UCCIIEIOBAHUI.

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yqa}0m1/11710>1 JOJDKCH:

3HaTth:

- 0COOEHHOCTHU CTPYKTYPHO-(PYHKIIHOHAITBHON OPraHn3aliy HyKICHHOBBIX KHUCJIOT;

- MEXaHU3M peau3aliy HacleACTBeHHON HHOpMAaIuy;

- OCHOBHBIE YePThl OPTaHU3ALIUHA TEHOMOB 3YKApHOT, MPOKAPUOT U BUPYCOB;

- po0seMbl CTaOUIBLHOCTH TEHETHYECKOr0 MaTepuaia, TUIaX CTPYKTypHbIX nmoBpexaenuit B JJHK u
PHK;

- TEHETUYECKUIM KOHTPOJIb U MEXAHU3M CIIOHTAaHHOTO M MHAYLIUPOBAHHOTO MYTaHI€HE3A;

- MIPUHIIMITHI OPTaHU3AIMH TeHETUYECKOTO anmapaTta aBTOHOMHBIX CTPYKTYP KIIETKH;

- TEOpeTUYEeCKHE OCHOBBI M TMPHUHIMIBI KOHCTpyHpoBaHUs pekoMOuHaHTHBIX JIHK, o pomu
MOJIMMEPA3HON 1ETMHOW pEeaKIuu, TUOPUAM3AIMN HYKJICHMHOBBIX KHCJIOT M JAPYTHX COBPEMEHHBIX
MEeTOax B U3yUYE€HUH HYKJIEMHOBBIX KUCJOT;

- ponb OuOMH(OPMATHKH B COBPEMEHHOW MOJEKYJISIPHOW TEeHETMKEe W 0a3ax JaHHBIX TI0
MOJIEKYJISIPHOI OMONIOTMU U T€HETHKe, MeToJaM MH(GOPMAIMOHHOTO aHajiu3a MOCIeI0BaATEIbHOCTEH
HYKJIEUHOBBIX KUCJIOT.

YMeTh:
- NPUMEHATh COBPEMEHHBIE SKCIEPUMEHTAIbHBIE MOJIXOJbI IS aHallh3a IF€HETUYECKOro amnmapara
JKHUBBIX CUCTEM,

Baaagern:

- COBPEMEHHBIMU METOJaMH YCTaHOBIIEHUS U aHanu3a cTpykTypsl U ¢pyakiuu JJHK u PHK;

- COBpeMeHHI)IMI/I METOJaMM BBIACICHUSA, OYMCTKHM MW aHaJlnu3a HyKJ'IGPIHOBI:IX KHCJIOT, MCTOIbI
MOJIEKYJISIPHOM AUArHOCTUKH JJIsl PEIICHHS] HAyYHbIX U MPUKIAIHBIX (MEAUIIMHCKUX) 3a/1a4;

- MCXaHU3MaMHnu perynsmpm BKCHpeCCI/II/I T'CHOB;,

IIpnoOpecTn ombIT JeATEJBLHOCTH B cdepe OBIajeHUs 3HaAHUAMU O Kypey «MomekynspHas
TeHETHUKa, SIBJISISICh HANPABJISIONIMM U CBA3YIOIIMM 3BEHOM B M3YyYEHUHU BCEX OTpacieil Omojoruu u
reHeTuku. CnocoOCcTBOBaTh (POPMUPOBAHUIO MTO3HABATEIBHON M MPAKTUUYECKON JEATEIbHOCTU M STUKU
CTYJEHTOB, PACIIUPSTh UX HAYYHO-TIE1arOrH4eCcKuii, 0MOJIOTHYeCKHi U OOLIEKYIbTYPHBII YPOBEHb.



4 Copepkanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)
4.1 Coagepxanue pa3iejioB IMCHUUNINHBI

Kon
No Conepxanue paszena KOHTPOIIH ®opva
Haumenosanue pyemoit
pasi pazzena KOMITETeH | o Y Hero
ena KOHTPOJIA
uuu (Wi
€€ YacTH)
2 3 4
Beenenue. Ctpoenue u | [Ipenmer MOJIEKYJIIPHOM revetuku. | [IKC - | K,PK, T
byHKIUHA [IpeemcTBeHHOCTH TIPOOIIEM Kilaccuueckon | 2.1
HYKJIEMHOBBIX KUCJIOT. | U MOJEKyJIspHOH reHeTuku. CBolicTBa
Meroasl HYKJIEMHOBBIX KHCJIOT KaK TF€HETHYECKOIO
MOJIEKYJISIPHOM Marepuana.
TE€HETUKH. Opranu3zanus reHeTH4eCKOro Marepuana y
MonekynsapHbie BUPYCOB 51 OakTepuil.
MeXaHu3Mbl OCHOBHBIX | [lodykoHCcepBaTHUBHBII croco6
MPOLIECCOB XPAHEHUS U | PEIUIMKALIUT JHK. [IpeppiBUCTBI

nepeaadun
TCHECTUYCCKOI'O
mMarcpuaia.

xapakrep cunre3a JJHK mpu perumkarnmu

in  vivo. XapaKTepucTHUKa pPa3IUYHBIX
JAHK-nonumepa3. Perynsuust mnpoieccos
peruiikauuu.  MeXaHu3Mbl  peryssiuu
VMHULMALUY PEIUIMKALINN. Pennukanus
KOHIIOB  xpoMmocoMm.  Temomepa, ee
cTpykrypa u  ¢yHkuun.  IIpoGiema

CTaOMJIBHOCTH T'€HETUYECKOro Marepuaa.
Tunsl cTpykTypHbIX noBpexaeHuii B JIHK.
Tumsl pernapanoOHHBIX IIPOLIECCOB.
MexaHu3M M 3HAa4eHUE SH3UMATHYECKOU
(doTopeakTHBALINY. OKCLIM3UOHHAs
penapauus JIHK. PemapatuBHbIA CcHHTE3
JIHK: METObI OIIpeNIeIIEH S,
TEHETUYECKUA  KOHTPOJIb. MeXaHU3MbI
NOCTPEIUIMKAaTUBHOM  penapauuu. Ilyts
PEKOMOMHAIIMOHHON penapanuu:
JI0OKa3aTeNIbCTBa CYIIECTBOBAHMSA, CXEMa,
OH3UMOJIOTUs. B3anmooTHOImIEHN
pa3ianyuHbIX MexaHu3MoB penapauuu JJTHK
B  Kierke. Pemapanus  MEXHUTEBBIX
CIIMBOK M ABYHUTEBBbIX pa3psiBoB B JIHK.
Oco0OeHHOCTH TPOIIECCOB penapanuu B
KJIIETKaX MJIEKOIUTAOIIHX poJIb
XpOMAaTHHA, pemnapanus B AKTHBHO
TPAHCKPUOUPYEMBIX TEHaX, COIpsDKEHHE
CHUCTEM TPAHCKPUIIIMM M  pPEMapanui.
CBs3p HapylIEHUH B CUCTEMAX penaparnuu
JHK c MOJIEKYJIAPHBIMU
HaCJIE/ICTBEHHBIMH OOJIE3HSMH U PAKOM.




Tpanckpunuus u
TPaHCIALHUA.
Perynsanus skcnpeccun
TCHOB.

Tpanckpumnius, oOmas XapaKTepUCTHUKA
porecca, OCHOBHBIE MOHSATHS:
KOAUpYyIOIlass MW MaTpUyHas LENu B
monekyne JIHK, npomorop. OcHOBHbIE
nponyktel TpaHckpunuuu: MPHK, TPHK
pPHK, mansie anepusie PHK.
Tpanckpunuus y NpoKapuor.
TpaHckpuLus y 5yKapuoT.

CnnaiicuHr.

Tpancnsmus.

Crpoennie ¥ (QyHKIHMM TPOMOTOPOB Y
OpoKapuoT. Moaudukaum CTPyKTYpbl
PHK-nosmmepassl. [IpuHnmn xackagHou
peryssinuu. Ponb cynmepcnupanusanuud U
METUJIMPOBAHUS B PEryJISALIMU JKCIPECCHU
T'CHOB.

DHXaHCephl 51 OETIKU-PEeryIISTOPHI.
JIByXKOMIIOHEHTHBIE CHUCTEMBI PETyJIALNUH,
CEHCOpHas poib IIPOTEHHKNHA3.

MexaHu3M KaTaOOJUYECKOW penpeccuu:
posib nmkimueckon AM® u Genka BAK,
TEeHETUYECKUI aHam3 CUCTEMBI.
Perynsmus cunte3a crabmwibHbix PHK wm
OCJIKOB pudocoMm. Knaccudukanus
ONEpPOHHBIX cUcTeM y OakTepuil. CucTeMbl
HEraTUBHOIO U IO3UTHBHOIO KOHTPOJIS.
I'eneTnueckuit aHanu3 JIAKTO3HOT'O
onepoHa. CBoiicTBa Oenka-pernpeccopa u
OCOOCHHOCTM OpraHM3allMM  ONEPOHHBIX
yuactkoB JIHK.Perynsanus TpaHckpunuuu
HAa YpPOBHE TepMHMHAlUMU. Perymsmus
TpUNTO(PaHOBOrO  OmepoHa:  (QyHKIUH
TuAepHOW o0siactu, arreHyartopa. Poub
oOpa3zoBanus «mmnuiek» B nuaepHoi PHK
U COMNPSKEHUS MPOLECCOB TPAaHCKPUIILUU
" TpaHCIALUU B TEPMHUHALIAN
TpaHckpunuuu. OCcoOEHHOCTH Mpolecca
TpaHcKkpunuuu y  dykapuor. PHK-
OJINMEpPAa3bl Tpex THUIIOB,
TPAHCKPHUILIMOHHBIE (aKTOPBI, CBOICTBa
IIPOMOTOPOB, YHXAHCEPOB MU CANUJICHCEPOB.

Perynsatopnsie Oenku, nx
(GyHKIIMOHATIbHbIE JIOMEHBI. Ponp
METHINPOBAHMUS B perymsuuu

TPAHCKPHUIIIWH. MexaHu3MEbl peryisammun
T€HOB  MpPH  YYaCTUU  CTEPOUTHBIX
ropmMoHoB. Pomp  nuddepernuanpHOrO
CIUTAiCHHTa B PETYJSIIUU  JKCIPECCUH
TCHOB.

IKC -
2.1

K, PK, T

MN3meHUnBOCTE
T€HETUYECKOTO

ABTOHOMHass M o00Imas HeCcTaOWUIBHOCTD
T€HOMA. Ponp MUTPUPYIOLIUX

[KC -
2.1

K,PK, T




Marepuana. TE€HETUYECKUX 3JIEMEHTOB B | [IKC —

BO3HHUKHOBECHUH MYyTalHi, neneumit, | 2.1
JIYTUTUKALUA

MonekynsipHble MEXaHU3Mbl CIIOHTAHHOTO
MyTareHesa. I'enbI-MmyTaTOpBI U

aHTUMyTaTophl. CBSA3b MyTaOWJIBHOCTU C
Hapymenusamu B cunreze JJHK (myrauuu B
JHK-nmonmumepaznom rene u ap). Ponb
«peAaKTUPYIOLIEH» HYKJIEa3bl.
[TocTpemnkaTuBHas penapanus
HECIIApEHHBIX OCHOBAHMI: poJIb
metunupoBanuss  JIHK  (dam-cucrema),
byHKIIH mut-reHoB. Myrarenes,
CBSI3aHHBIN € penapaiueld 8-OKCUI'yaHWHa
U allypUHOBBIX CauToB. MyTareHHas poib

5-METWJILHUTO31HA B KJIETKax
MJIEKOTUTAOIIHX.

MexaHu3mbl WHIYLIUPOBAHHOTO
MyTareHes3a, CBS3aHHbIE C MPOLIECCOM
peIUIMKaLuU (mevicTBue
HUTPO30TyaHU]IMHA, aKpPUAUHOBBIX
Kpacutesen). «MyTareHHsie» u
«0e30mMO0YHBIC» TIPOIECCHl  perapauu
JIHK. NunyunbenbHble MEXaHU3MBI

penapanuu. Cucrema SOS-pynkuumii. Poiab
reHoB recA, lexA, umuCD B VYO-
WHIYIIUPOBAHHOM MyTareHese.
['eHeTHUECKHT KOHTPOJBL penapauoHHON
CHUCTEMBI «aJIalITUBHOTO OTBETAY.

Opranuzanust TeHOMOB | OCOO€HHOCTH OpraHU3aINH reaoma | ITKC —

OpraHell 3YKapHoT. xsopormnactoB. Cunre3 minactunnon JIHK | 2.1
B Tpollecce pa3BUTUS  XJIOpOIUIAcTa.
IImactuonas PHK-nonmumepasa "

PEryJisius TPAHCKPUIIIHUH XJIOPOIJIACTHOM
JHK. Poinb sinepHbIX T€HOB U MEXaHU3MBI

MOCTTPAHCKPUIILIMOHHON perynsuuu
GbyHKIMH XJI0poIu1acToB. MONEKyIspHO-
TeHEeTHYECKHE aCTETKBI
HHJIOCUMOMOTHYECKOTO  MPOUCXOKICHHUS
XJIOPOILTACTOB.

CrpoeHnne T€HOMOB MUTOXOHJIPUI
TpOACKEN u MJIEKOTIUTAOIIUX.

OCOOEHHOCTH CTPOEHHUSI IMPOMOTOPOB U
tpanckpunuuu  JJHK ~ muToxoHmpuid.
PexomOuHammst MHTOXOHIPUATIBHBIX
F€HOMOB. MyTalu T€HOB MUTOXOHJPHUIA.
[Tomumopdusm muroxonapuansHoil JTHK
U €ro HCIOJIb30BAHME B MOMYJISLMOHHO-
T€HETUYECKUX UCCIIEIOBAHMSIX.

4.2 CTpyKTypa IMCIHILIHHBI
OO0mast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHBIX eanHUIIBI (108 qacoB).




Bun pabotst TpynoeMKocCTb,

4acoB
Bcero

OO0masi TPy10eMKOCTH (B 324€THBIX € IMHULIAX) 3

KonrakTHasi pa6ora (B yacax): 51

Jlexyuu (J1) 17

Ilpakmuueckue 3auamus (113)

Cemunapckue 3ansmus (C3)

Jlabopamopuwvie pabomut (JIP) 34

CamocrosiTesbHasi padora (B yacax): 48

Kypcosoii mpoekt (KII), kypcosas pabora (KP)

Pacuetno-rpaduueckoe 3ananue (PI'3)

Pedepar (P)

Occe (D)

CamocTosATeNbHOE U3YYECHUE Pa3/IeNIOB

Konrtponsnas padora (K)

CamMomnoaroroBka (mpopadoTka ¥ MOBTOPEHHE JIEKIIMOHHOTO

MaTepuaia U MaTepuasa y4eOHUKOB U y4eOHbIX T0COOuH,

MOATOTOBKA K TAOOPATOPHBIM U MPAKTUYECKUM 3aHSATHUSIM,

KOJJIOKBHYMaM, pPyOeKXHOMY KOHTPOJIIO U T.J.).

IloaroroBka u caaua 3a4eta 9

Buj HTOroBOro KOHTpOJIs (3a4eT, IK3aMeH) 3a4er

JIEKITMH
TemaTnuyeckuii n1aH Jekuui no kypey «MoJiekyasipHas TeHeTHKA
Ne n/nn Tema Jluteparypa
Jlexuus 1. Beenenue. Ilpenmer u 3agaun Kumynes N.®. O6mmas u MosekynspHas
1. MOJIEKYJIApHOM  reHetuku.  Kcropus reHeruka. — 13-so HoBocuo.
BO3HUKHOBEHUS u pa3BUTHS. VYuusepcurera, 2002.
CoBpemeHHbIE [IpeACTaBICHUSA 0 Atiana @., Kaiirep /. CoBpeMeHHas
CTpOCHMM U (YHKUUU HYKJIEHHOBBIX reietuka. M., Mup. 1988.
KHCIIOT. Mertonsl MOJIEKYJIIPHOU Nure-Beuromos C.I'. Beenenue B

TE€HETUKH. — 24.

Jlekmus 2. Pemmukamus JIHK. Oo6mas

XapaKTepUCTHKa  IpoIiiecca. Orarnsl
’ perUIMKaluK: WHUIWALKS, TEPMUHALUSA,
' anoHrauua.  KiroueBele  (hepMeHTHI,

YUacTBYIOIIME B MPOIECCE PEITUKALNN

JHK. —24.

Jlexmms 3. PexoMmOuHanms:
3 TOMOJIOTHUECKU KPOCCHUHTOBEP, CalT-
) crienuduaeckas peKoMOMHaIHS,

TPAHCIIO3ULIUHA. — 24,

MOJIEKYJIIPHYIO T€HETUKY. BpIciias mkoia.
1983.

JIstoun b. I'ensr. M. Mup. 2010.

Cunrep M. bepr I1. I'ens! 1 reHomsl. M.,
Mup. 1998.

[TaTpymes JI.W. Okcnpeccns reHos. — M.
Mup, 2000.

bapanos B.C., bapanosa E.B., IBamenko
T.D., AceeB M.B. I'enom uenoBeka u TeHBI
«rpenpacnonoxxeHHocTHy. - CII0.,
HNurepmenuka, 2000.

[Tpo6nembl ¥ epCreKTUBBI MOJIEKYISPHOM
reHeTuku (coopuuk Tpynos UMI' PAH). —
M.: Hayka, 2002.




Jlekuus 4. Tpanckpuniusi y NpoKapHoT.
OOmast ~ xapakTepucCTHKa  IIpoliecca.
Oco0eHHOCTH TMpoliecca TPAHCKPHUIILNU B
4. AYKApUOTUYECKOM KIIETKE.
Crutaiicuar.  Mo3zanyHas —OpraHu3anus
HSYKApUOTUUECKUX T'EHOB. OK30HBI W
WHTPOHBI. Peryisius TpaHCKpUIILIMM Ha
YPOBHE IPOMOTOPOB. — 24.
. 1. XKumyne N.®. O6mas u MoJieKysipHas
Jlexums 5. Tpancnauus. YHuBepcanbHbI reneTiKa. — M3-8o HoBocHG
reHeTuueckuil Ko, OepoHHbIE CHCTEMBI YHPIBepCI;IT eta. 2002 '
, .
5. pery/uiumi.  Perysinms - SKenpeccuy 2. Aiana ®@., Kaiirep /JI. CoBpeMeHHas
T€HOB Yy OJyKapuoT. Poib TIeHOMHBIX remeruka. M., Mup. 1988
. .M., . .
[ICpECTPOCK B PEry/itnn  NCHCTBHA 3. Hure-Beuromosn C.I'. BBenenue B
TeHOB. — 24, MOJIEKYJISIPHYIO T€HETUKY. Bbiciiast
1 6. T N mkosia. 1983.
CKIHA : R s 4. Jlstoun b. I'enst. M. Mup. 2010.
MYTALMOHHOTO fiporiecca. 5. Cunrep M. bepr I1. I'ens! u reHomsbl. M.,
6. MounekynsipHbie MEXaHU3MBbI Mup. 1998
CHOHTAHHOTO ~  H  HHAYIMPOBAHHOTO 6. Ilarpymes JI.U. Dxcrpeccusi TeHOB. —
MyTaresnesa. — 4. M.: Mup, 2000
. , .
7. bapanos B.C., bapanosa E.B.,
Npamenko T.O., AceeB M.B. I'enom
Jlekuus 7. MoOWiIbHBIE T'€HETHUYECKUE B ’
YeJIOBEKA U TeHBI
anemMeHThl. Pos MI'D B BOZHHMKHOBEHUU
. «tpeapacnonoxxeHnoctny. - CII6.,
myTanuid. OcoOeHHOCTH OpraHu3alUuu
7. Nurepmenuka, 2000.
reHoma XJIOPOTLIIACTOB. Crpoenue
FEHOMOB MUTOXOHAPHUN  JpOXOKEH U 8. TIpobsieMbI u NIepCrIeKTHBLI
MJTEKOTTHTAOMIHX. — 3{){ P MOJIEKYJISIPHOM TeHETUKHU (COOPHHK
’ ' tpynoB UMI" PAH). — M.: Hayka, 2002.
4.3 JIabopaTopHbie padoOTHI.
No No Komn-Bo
HaumenoBanue nabopatopHbix paboT
JIP | pasnmena 4acoB
1 2 3 4
) 1 3HAaKOMCTBO C METOJMKON TMPOBEACHUS TMOJIMMEPA3HON LIETMHOU 3
peaKIuu.
) ) N3yuenne ocoOeHHOCTEW TMPOBENEHUS TMOJUMEPA3HON  IEMHON 3
peakuuu «B peaabHoM BpemeHn» (Real-time PCR).
2 3 broT-rubpuansanus — meton uaeHtTudukanum mosiexyn JJTHK. 4
7 4 KounctpynpoBanue pexombunantHeix JIHK. CocraB u cBoiicTBa 6
BEKTOPOB.
7 5 Brigenenue mnazmuanoi JJHK. 3HakoMCTBO ¢ METOAMKOM. 4
7 7 Boinenenne u  (QyHKIUMOHHMpPOBaHME THUCTOHOB. lMcmomb3yrorcs 4
MIPOPOCTKHU COMH.
Hroro 34

4.4 llpakTHYecKue 3aHATUSA (CeMHHAPBI) He MPe1yCMOTPEHbI.
4.5 KypcoBoii npoekT (kypcoBasi padoTa) He IpeyCMOTPEH.
4.6 CamocTosiTeJIbHOE H3y4YeHHE Pa3/1eI0B M CHUILTUHBI




Ne Kon-Bo
Bormpochl, BEIHOCHMBIE Ha CAMOCTOSITEIBHOE U3yUEHUE
3aHATUSA 4acoB

1 2 3
1 OCHOBHBIE Pa3eIibl MOJICKYJIIPHON TeHETUKHU 4
) I'eroMuKa U OCTTEHOMMKA 6
3 MenunacKas reHeTuKa 6
4 Pexom6Ounanmonnsie JJHK 4
5 T'enetuka noina 2
6 MyTtanuoHHast I3MEHYUBOCTh 6
7 MynbTrdakTOpUaTbHBIE 3a00IEBaAHUS 8
8 MoHoresHsle 3a00JI€BaHUS 6
9 I'enom udenoBeka 6
Htoro 48

5 O0pa3oBaTesibHbIE TEXHOJIOTHH

5.1 AKTHBHbIE H HHTCPAKTHBHbIC OﬁpaSOBaTe.ﬂLHLIe TEXHOJOI'id, HCII0JIb3YEMbIC B
AYJAUTOPHBLIX 3aHATUAX

Bug
3aHATUS Hcnonb3yeMble akTUBHBIC U MHTEPAKTUBHBIC KommaectBo
Cemectp
(JI, TP, o0Opa3oBaTeNbHbIe TEXHOJIOTHU 4acoB
JIP)
9 JI BBenenue B MOJIEKYJIAPHYIO TEHETUKY. 5
Crpykrypa v QyHKIUN HYKIIEHHOBBIX KUCIOT. 6
JIP Pennukariust reHeTHUECKOTO MaTepuana 5
Hroro: 16

6. OuneHouyHble MaTepuajibl ISl TeKYyLIero U Py0e;KHOro KOHTPOJISI YCIeBaeMOCTH U
NMPOMEKYTOYHOM ATTECTALMH.

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

NpoBOAATCH 3 pyOeKHBIX TEKYIIUX KOHTPOJISA, OLCHUBAOIIMIACA 110 6 0a/1110B.

I.

S: B cocras JIHK Bxogsr:
-: AZleHWH, TyaHUH, IIUTO3WH, ypaIui
-: AZIeHUH, TUMHUH, LIUTO3UH, YpalI
-: TuMUH, afeHHH, IIATO3WH, THIIOKCAHTHH
+: TumuH, aieHUH, UWUTO3UH, TYaHUH

I.

S: B cocraB PHK Bxomsir:




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

: K BeicokonoBTopsitomeiics JIHK orHocuTcs:
+: Caremutnas JJHK

- CTpyKTypHBIE T€HBI

-: JIHK, npencraBieHHast COTHIMH KON
-: MoOMJIbHEBIE T€HETHYECKHE 3JIEMEHTHI

: K ymepenno nosropsrouierics JIHK otnocurcs:

+: JIHK, npencraBieHHas AecsiTKaMy U COTHSIMU KOTTHI
- CTpYKTYpHBIE T€HBI

-: IHK, npencraBieHHas 1ecsITKaMu ThICSY KOMHA

-: CaremumutHas JIHK

: Permukanus ato:

-: Cunre3 MPHK

-: UcnipaBnenne noBpexaenuit JJHK
-: Cunre3s 6enka

+: Cunres Bropou nenu JJHK

: [Ipu perMKaiy MaTpuiiaMu CirysKar:

+: O6e uemm JTHK

-: Tonbko nmuaupyromas uens JJHK

-: Tonpko 3ana3gpiBaromas nemnb JHK
-: Tonmbko cmbiciioBas nens JJHK

: Pemapanms 3to:

-: YaBoenue konnvectsa JJHK

+: Ucnpasnenne nospexacuuit JJHK
-: Co3peBanne M-PHK

-: CunTes Oemnka

: AnlypuHU3anus 3T0:

-: Pa3pbIB mypHHOBOIO KOJIbIIA

+: [loTeps HyKI€O0TUAOM a30TUCTOIO OCHOBAHUS

-: [lorepst aMuHOTpyIIIBI

-: [IpucoenuHeHmne K a30THCTOMY OCHOBAaHUIO METHIIBHOM TPYIIIBI

: Tpanckpunuus 310:

+: [Ipouecc konupoBaHus HyKJIeoTHAHOM nocaenosarensHocTH JJHK B HykneoTniHyro
nocnenosarenbHocTs PHK

-: [Ipouecc yasoenus konmuuectsa JJHK

-: buocunres Oenka

-: Boccranosnenne nospexaenuit JJHK

: B ocHOBE TpaHCKPUIILIUU JIEKNUT:

-: IIpaBuno Yapradda

+: I[TpyHIUT KOMITIEMEHTapHOCTH

-: I30bITOYHOCTD reHeTUYeCKON HHpOopMauu
-: BBIpOXA€HHOCTh T€HETUYECKOI0 Koa



I
S: EnuHuneit TpaHCKPUIILIK SIBIISETCS:
-: OnepoH
-1 OK30H
-: Uatpon
+: TpanckpunTOH
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: OnepoHaMu Ha3bIBAIOT:
+: TpaHCKpHUIITOHBI TPOKAPHOT
-: TpaHCKPUITOHBI DYKapHOT
-: IIpoMoTOpBI 3yKapuoOT
-: TepMHHATOPHI TPOKAPHOT

wn

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

S: Cybcrparamu JUTsi CHHTE3a MTOJIMTISITHAHOMN TSI B IMPOIIECCE TPAHCIISIIHA SBIISTIOTCS
-: CB0OOIHBIE AMUHOKHUCIIOTHI
+: Amunoanmi-TPHK
-: A30THCTBIE OCHOBAHMS
- ATD

wn =

: CBs13pIBaHUE aMUHOKHCIIOTHI co «cBoei» TPHK karanusupyer:
-: JIHK-nonumepasa
-: PHK-nmonumepasa
+: Amunoanmn-tPHK-cuHTeTa3a
-: JIuraza

B teuenue kypca mpoBoguTcs 3 KOIJIOKBUYMa (KaKIbI KOJUIOKBHYM OIICHHBAaeTCs Ha 8 -
0aJIoR).

Bonpocel Ha KOJVIOKBHYM:
1 peliTUHrOBasi KOHTPOJIbHASI TOYKA

1. IIpeamer MoneKyIsipHOW TeHETHKHU. [IpeeMCTBEHHOCTh MPOOIEM KIACCHYECKON U MOJICKYISIPHOM
TEHETHUKH.

2. MeTonpl MOJIEKYJISIpHOM TEHETHKM. BKiax MOJEKYISIpHOW T€HETMKM B pPa3BUTHE TI'E€HHOM
MHXEHEPUU U T€HOMUKH.

3. CoBpeMmMeHHbIE TpEACTaBICHHS O CTPOEHMH U  (QYHKIUM  HYKJIEWHOBBIX  KHCJOT.
DKcrepUMeHTaIbHbIE JI0Ka3aTeabcTBa renernueckoi pynkmu JJTHK.

4. Xumnueckoe crpoenue Mmonekyisl IHK. Crpykrypa HHK. Kondopmanuu JHK (A, B u Z-
¢dopmer). Hykneotuansrtii cocras JJHK.

5. DH3UMOJIOTUYECKUM MOAXO0/ K U3YUEHHIO T€HETUYECKUX IIPOLIECCOB.

6. CoBpeMeHHbIE MPEJCTABIECHUS O TeHe. DK30H-UHTPOHHASI CTPYKTypa reHa. [IceBnoreHsi.



7. Perumukanus JIHK. OOmias xapakrepucTrka npouecca. [1o1yKoHCepBUTUBHBINA MEXaHU3M YABOCHUS
JHK.

8. Ilonarue o0 OpWKMHE PEIUIMKALIMM, PEIUIMKOHE, BWJIKE peIuIMKaiuu. Benymas u orcraromas
LIeTTH, HEMPEPBIBHBIN U IpepbIBUCTHIN cuHTe3 JJHK.

9. Dransl peruMKaluy: HHAIUAINS, TepMUHALUS, d70HTanus. KirtoueBbie pepMeHTHI, y4acTBYIOIIUE B
permukanuu JJTHK.

10. Perynsmusi mpoueccoB peruimKauuu. YdyacTue OeJIKOB-aKTUBATOPOB TPAHCKPUIIIMU B PETyJIALUU

WHUIUAIUH Y DYKapHOT.

2 peHTHHIOBasi KOHTPOJbLHAS TOYKA

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

2. MonekynsapHas auarHoctuka. IlonmMmepasHas uenHas peakius: MeToJbl aMIUIM(UKALUU
HYKJIEMHOBBIX KUCIJIOT, KOMIIOHEHTBI U YCJIOBUS [IPOBEIECHUS MOJIMMEPA30il HENHOW peakluy, METO/IbI
aHaJIM3a MPOTYKTOB aMITITU(PHUKALUH.

3. CTabuibHOCTh F'€HETUUECKOT0 MaTepuana. Tumsl CTpyKTypHbIX noBpexaenui B JTHK.

4. Tunsl penapalMOHHbIX IpolieccoB. MexaHU3M U 3HadeHHe (POTOPEaKTUBALIUY.

5. OxcuusuonHas penapauus JJHK. Boinjenienne nupuMuIMHOBBIX TUMEPOB.

6. MexaHM3M MOCTpeNIMKaTUBHOM penapauuu. [lyTh peKOMOMHALMOHHON penapanuy.

7. PexkomOMHamus: TOMOJOTHYECKHMH KPOCCHHTOBEp, CaWT-crienupuueckas peKoMOMHALNS,
TPaHCIIO3HULINN.

8. Tpanckpuniusa. OO011as XxapakTeprucTUKa mporecca.

9. OcobeHHOCTH Tpolecca TPAHCKPHUIIIIUY B 9YKapUOTHYECKOH KiieTke. Perynsuus TpaHCKpUIILUU Ha
ypoBHE IpoMoTOopoB. CTpoeHue u PyHKIUHU TPOMOTOPOB IYKApHOT.

10. CnnaiicuHr. OK30HBI U UHTPOHBI.

3 peliTHHIOBasi KOHTPOJIbHASI TOYKA

. Tpancmauus. ' eneTnyeckuii Ko U ero CBOMCTBa.

. DHXaHCepHI U cailyieHcephl. MeXaHNu3M KaTa0OJINYECKON PEMpPEeCCUH.

. 'eneTnyeckuii aHann3 1aKTO3HOTO onepoHa. CHUCTEMbl HEraTUBHOTO U MO3UTUBHOTO KOHTPOJISL.
. Perynsinms skcnpeccuu reHoB y 3yKapHuoT.

. POJIb TEHOMHBIX NEPECTPOEK B PETYIISIIIUU ACHUCTBUS T€HOB.

. MonekynapHble MEXaHU3MbI CHOHTAHHOT'O MyTareHesa.

. MoOunbpHbBIe TeHeTHYecKHe d7eMeHThl. Poias MI'D B BOBHUKHOBEHUH MYTaIUii.
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. Mexannusm HHAYOUPOBAHHOI'O MyTarcHesa. I/IH)IYHI/I66J'H)HI)IG MCXaHU3MBI periapanuu.
9. OcobenHocTH AeHCTBHS (PU3NIECKUX U XUMUYECKUX MYTareHOB, 3aBUCHMOCTh 103a-3(h(eKT.
10. «Myrarennsie» n «6e3ommbounbie» nporecch penapanuu JJHK. Cuctema SOS-dyHK1nid.

11. 'eneTnyeckuii KOHTPOJIb MYTalMOHHOT'O IIpoIieCCa.



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

17.

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

24.
25.
26.

12. Oco0eHHOCTH OpraHU3alUU TeHOMA XJIOPOIIACTOB.

13. CTpoeHne MUTOXOHIPUATBLHOTO FTeHOMa. MyTali TeHOMOB MUTOXOHIPHIA.

14. TTonumopdusm muroxonapuaibHoit JJHK 1 ero mcnonp3oBanue B MOMyNISALUOHHO-TEHETUYECKHX
UCCIIEJOBAHMSIX.

15. buoundopmaruka B MOJEKyIsIpHOW TeHeTuke. KomupoBaHue HAcIeJACTBEHHON HHMOpMaIuy.
NudopmaninoHHbIN aHAIN3 MTOCIEI0BATEIFHOCTENH HYKIIEHHOBBIX KUCIIOT U OEJIKOB.

IIpuMepHBbIH NepeyeHb BONPOCOB K 3a4eTy.

[Ipeamer MonexynsipHOM reHeTuku. [IpeeMCTBEHHOCTH MPOOIEM KIIACCUUECKOW M MOJEKYJISIPHOM
TE€HETUKH.
CBolicTBa HYKJIEMHOBBIX KUCIIOT KaKk FEHETUYECKOT0 MaTepHrala.
MeToapl MOJIEKYJIIpHOM TeHeTUKU. OCHOBHBIC BEXH B pa3BUTHHU TEXHOJOTHU pekoMOuHaTHRIX JIHK.
Bupycsl, 6akTepuu U 3yKapuOTHYECKHE MUKPOOPTaHU3MbI KaK MOJIEIbHBIE OOBEKTHI MOJICKYIISIPHOM
TE€HETUKH.
Perumkanus IHK. ITonykoHcepBatuBHbIii crioco6 perumkanuu JJHK.

[IpepsiBucThiii XapakTep cunre3a JJHK. Dransl pernmukanmm.

KitoueBbie ¢epmenTsl, ywactBytomme B mnpomecce perumkanuu JHK. Poms PHK-3arpaBkwm.
CaoiictBa JIHK-nonumepas.
Peryssius npoueccoB pernkanuy. [lonsTHE 0 peruKoHe.

Oco0eHHOCTH OpTaHHU3aIMH U PEILTUKALIUNA XPOMOCOM MPOKAPUOT.

OcoOeHHOCTH OpraHU3aIMH U PEIUIMKAIIIN XPOMOCOM BBICHIMX OPTaHH3MOB.

OpumxkHUHbBI peruMKanuu. Permkanys KOHIIOB XpOMOCOM: CTPYKTYpa TEJIOMEPHBIX Y4aCTKOB.
[Ipo6nema cTabUIBHOCTH T'€HETUYECKOro MaTtepraia. Tumsl cTpykTypHbIX noBpexaenuit JTHK.
MexaHu3M U 3Ha4eHHEe POTOpEaKTHBALINY.

OKCUM3UOHHAs penapanus. Briernienne nupuMUIMHOBBIX TUMEPOB.

[TocTpenninkaTuBHas penapanus. ' eHeTHKa U H3UMOJIOTHH.

YTpara u 3aMenieHne HyKIeoTHaoB. Ponp mmkosa3 v uHCcepreras. Penmapamus IyTeM 3amMeHBl
MOJIU(PUIIMPOBAHHBIX OCHOBAHUH.

Hapymenne B cucremax penapamun JHK. CBsizp ¢ MOJEKyJIsIpHBIMH HAcCJIEICTBEHHBIMU
00JIE3HSIMU U PAKOM.

OO6m1ast Wi TOMOJIOTUYHAS PEKOMOWHAITHS.

CaiiT cieruduueckast 1 HETOMOJIOTHYHAs PEKOMOMHALUS.

OO61mas xapakTepuCcTHKa Mpoliecca TPaHCKPUIILIUH.

OcobeHHoCcTH Tpoliecca TPAHCKPUIIIUY B 3YKapUOTUYECKON KIIETKE.

CnnaiicuHr. DK30H-UHTPOHHAS CTPYKTypa T'eHa.

KoHCTUTYTUBHBIN U anbTepHATUBHBIN CIJIAHCUHT. AJIBTEPHATUBHBIA CIUIAWCUHT Kak OAWH U3
YPOBHEW PEryJIsiliNK SKCIPECCHUH T'€HOB Y dYKApHOT.

TpaHcasauus y IpOKapuoT U IyKapuoT.

Knaccudukanus myraunii. CrioHTaHHBIN ¥ UHIYLIUPOBAHHBIN MyTareHes.

MonekyapHbIE MEXaHU3MBI T€HHBIX MYTallUN.
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CTpyKTypHBIE MyTallUl XPOMOCOM.

I'enomubie MyTanuu. [TpyarHbl BOBHUKHOBEHUS.

«MyTtareHusie» u «Oe3ommubounsie» mpouecchl penaparuu JIHK. WuaynubenbHble MeXaHU3MBI

penapauuu. SOS — penapanusi.

Yacrtora MmytupoBanus. KoHIEHTpaluu MyTaluii B TOPSIYUX TOYKAX.

Perynsauus TpaHCKpUNIUU y 3YKapHOT.

[lo3uTuBHAs ¥ HETaTUBHAS PETYIISLIUU.

I'enernueckuii ananu3 Lac-onepona.

CrpykrypHas yacTb reHa IHTpOHBI ¥ 3K30HBI.

AJbTepHATUBHBIN crutaiicuHr. I1ceBnoreHsl.

PerynsTopHble yuacTKy reHa. DHXaHCEPhI U CallIEHCEPHI.

Ponb GenkoB B perynisiiiui akTUBHOCTH T'€HOB. Perymnsius TpaHCKpUIIIIUU Ha YPOBHE TEPMUHAIIH.

Perynsauus tpancnsauuu. PHK-untepdepenus.

MoOumnbHble 37eMeHThl reHoMa. DyHKIMOHAIBHOE 3HAUYEHUE U POJIb B BOSHHUKHOBEHHHM MYTaIlui,

Jeneui U TyIUTMKALHAN.

ABTOHOMHass U 00mIas HecTaOUIBLHOCTh TE€HOMa. MOIEKYIsIpHbIE MEXaHU3Mbl CIIOHTAHHOTO

MyTareHesa.

MoOusbHBIE 2JIEMEHTHI TPOKAPHUOT.

MoOusbHbIE JIEMEHTBI SyKapuoT. PeTpoTpaHco30Hbl.

Tangemubsle n nucneprupoBaHHble noBTopsromuecs ydactku JIHK. Ponb perpoTpancno3oHOB B

Peryysiliii aKTUBHOCTHU T€HOB.

Oco6eHHOCTH OpraHu3alyi FeHOMa XJIOPOILIACTOB.

CrtpoeHne reHOMOB MUTOXOH/IPUI.

[Momumopdusm mutoxonapuansHoit JJHK u ero ucrnonb3oBanue B MOMyNSLIHOHHO-T€HETHYECKUX

uccienoBanusax. bonesnu, cBsa3zannbie ¢ nmoppexaeHueM Mt/ HK.

MonexkyaspHO-TeHETHUECKUEe  aCMEKThl  HHIOCHUMOMOTHYECKOTO  MPOUCXOXKJIEHHS  OpraHell

JYKapHoT.

BHesaepHast (iuTOIIIa3MaTHYECKas) HACJI€CTBEHHOCTb.

['eneTnueckuii koA U €ro CBOKMCTBA. Pa3znuuus A1epHbIX U MUTOXOHAPUIBHBIX T€HOMOB.

[TonnMepasHas nenHas peakuus. MexaHM3M M BO3MOXKHOCTH HCIOJIb30BaHUS B MOJIEKYJISPHBIX

HCCIIE0BAHUAX.

Tembl pedepaTos

— Vcropust u3ydeHus: HyKJIEHHOBBIX KHCIIOT.
— I'eHOM 1pO- U DYKapHOT.
— Myrarenes.
— Tenomepa3zHast Teopus cTapeHusl.
— CTBOJIOBBIE KJIETKHU YEJIOBEKA: IPUMEHEHUE B COBPEMEHHOM MEIHUIIMHE.
— Mexanuam SOS-penapanuu.

— Mo6OuibHbIE TEHETHUECKHE 3JIEMEHTHI.



MeToanuyeckne MaTepuaibl, ONpeaeJsa0Ie NPoueaypPbl OleHUBAHUS 3HAHUI, YMEHUIH,

HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH:

PesynbraTel 00y4yeHus
(KOMIIETEHITNN )

OCHOBHBIE TOKA3aTEIN
OIICHKH PE3YJIhTaTOB

Bun onienounoro marepuaiia

IKC - 2.1. JIleMoHCTpHUpYET
3HaHUA 110 YCTPOUCTBY U
MIPUHIIUIIAM PaloThI,
MpaBHJIaM TEXHUKH
0€30MaCHOCTH UCII0JIb3yEMOTO
71a60paTOPHOTO
000opyI0BaHu,
BO3MOXKHOCTSIM M 00JIacTU
WCTIOJIb30BAHUS aNIapaTypsl U
o0opynoBaHus AJis
BBITTOJIHEHUS] OMOJIOTHUECKIX
UCCIIEIOBaHU, MPUHIIUIIAM

Baanern:
OCHOBHBIMH MOHSTHSIMHU U
MeToAaMH B 00JIaCTH TEOPUH
SBOJIFOLIUU
YMeTh:
PackpriBaTh 3aKOHOMEPHOCTH
HUCTOPUYECKOTO Pa3BUTHUSA
YKUBOH TIPUPOIBI U 00CYXKIATh
TEOPETHUECKUE U
MPaKTHYECKUE TIPOOIEMBI
TEOPHH IBOJIOLINH
3HaTh:

Tekyiuii KOHTPOJIb
yCIIEBaEMOCTH
[TpomexyTouHas aTTecTalus
Py0OexHbIl KOHTPOJIB

IMOATOTOBKH U ITPOBCACHHUA
ITIOJICBBIX I/ICCHGI[OBaHI/Iﬁ

OcHOBHBIE BOIIPOCHI U
JOCTHKCHUS TEOPHH
9BOJIOLNHU

A W=

AN AW~

7 Y4yeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUIIINHBI
7.1 OcHoBHasi JinTeparypa:
. Konnuer A.C. Monekynsapnas 6nonorus. M.: Axagemus, 2008.
. JIetoun b. I'enn1, M.: bunom. Jlaboparopus 3nanumii. 2012. — 896 c.
. ¥oit T. ®uznyeckue oCHOBBI MOJIEKYJIsipHOM Onosorun. M.: Jlom «uTemnexTy, 2010.

Pebpukos JI.B., CamatoB I'.A., Tpopumos J[}O. IIIIP B peanbHoM BpemeHu. "buHom.
Jlabopatopus 3Hanuit" MzgarenbctBo: 978-5-9963-0600-8. ISBN: 2011 I'ox: 3-e uza. Uznanwue:
223 c. OBbC «Jlanb».

Kumynes UN.d. OOmas u MonekymnspHas TreHeTuka. M3-Bo CuOupckoe YHHBEPCUTETCKOE
uznarenscTBo, 2017. ObC «ARnuIpOyKe».

. Ky3zuenoB Bin.B., Ky3ueuos B.B., PomanoB I'.A. MonekynsipHO-TeHeTHYECKHE U OMOXHUMHUYECKHE

METO/bI B COBpEMEHHOI Onosnorun pactenuil. "bunom. Jlaboparopus 3nanuit" M3garensctBo: 978-

5-9963-0978-8. ISBN:2012 T'on: 487 c. ObC «KoHCynbTaHT CTyJEHTa»

7.2 lonoiHUTEIbHAS JIUTEPATypa:

. Kumynes U.®. O6mas u MmonekynspHas renetuka. — M3-so HoBocu6. YHuepcurera, 2002.
. Aitana @., Kaiirep JI. CoBpemennas reaetuka. M., Mup. 1988.

. Uure-BeutomoB C.I'. BBeneHne B MoJIeKyIsIpHYIO TeHETUKY. Bricimas mkomna. 1983.

. Cunrep M. bepr II. I'ens! u reromsl. M., Mup. 1998.

. Ilatpymes JI.M. Oxcnpeccust renos. — M.: Mup, 2000.

. bapanos B.C., bapanosa E.B., Bamenko T.3., AceeB M.B. I'eHOM uenoBeka 1 reHbl

«apenapacnonoxeHHocty. - CI10., Untepmennka, 2000.

7. [IpoGneMbl 1 TepCHeKTUBBI MOJIEKYIsipHOM TeHeTuku (coopuuk TpynoB UMI" PAH). — M.: Hayka,
2002.
8. boukor H.II. Kinuunueckas renetuka. — M., FTOOTAP-ME]], 2001.

9

. Pe16uun B.H. OcHoBBI reHeTnueckoit nmkenepuu. Mza. CII6IY. 1999.

10. Mumkun O.C., Kanuaun B.M. MenunuHckue acnekTsl OMOXMMHUYECKOW M MOJIEKYJISIPHON
renetuku. M. THTII «I'enom uenoBeka». 1992.

1
P

1. [NanbuieB M.A. MonekynsipHas MeIMIIMHA U TTporpecc (yHIaMeHTalbHbIX HayK. — BecTHHK
occuiickol akagemuu Hayk, 2002, . 72, Ne 1,c. 13-21.



12. YrpromoB M.B, EpmaxoB A.C., [Tonos A.Il., )KnanoB P.W. ['enHas u reHHOKJIETOYHAs TEpANUs U
HelpoereHepaTUBHbIE 3a00eBanms. — Borpocsl Meauninackon xumuu, 2000, N 3.

13. Tapantyn B.3. I'enom uenoBeka. — M. S3biku ciaBsiHCKOM KynbTypsl, 2003, 400 c.

14. Cotipep B.H. Mexxnynapoaasiii mpoekt "['enom denoBeka'. — CopoBCKU 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 3./1., BaxutoB B.A. CexkBenupopanue JIHK. — M.: Hayka, 1999.

17. Kopoukun JI.U. Onrorenes, sBosoius u reusl. — [Ipupona, 2002, N7.

18. I'ozaeB B.A. IToasuxnas JIHK sykapuot. Hacts 1. CTpykTypa, MEXaHU3MBI IEPEMEIICHUS U
POJIb OJBUKHBIX 3JIEMEHTOB B MOJIEPKAHUU 1IEJIOCTHOCTH XpoMocoM. — COpoBCKuUi
oOpazoBarenbHbIN KypHaI, 1998, Ne 8, c. 8-14; 15-21.

19. I'Bo3neB B.A. Perynsuus akTHBHOCTH T€HOB, O0YCIIOBIIEHHAS! XUMHUECKOW MOIU(BUKAIIEH
(metmmupoBanuem) JIHK. — CopocoBckuit oOpa3zoBarenbHbIi xypHai, 1999, N.10, ¢. 11-17.

20. I'ennas tepanus — meauuuHe Oyaymiero, o03opusie Mmatepuansl. — M.: BUHUTU PAH, 2000.
21. I'enodonn u renoreorpadus HapogonaceneHus: B 5 . (Ma-1 o6m. renetuku um. H.W. BaBuiiosa;
MI'Y um. M.B. Jlomonocosa). — CII6., Hayka, 2001.

22. I'nuk b., [Tacrepnak . Monekymnspnas 6uorexsonorusi. — M.: Mup, 2002.

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

24. 3enenuH A.B. I'eHHas Teparius Ha TpaHULle TPETHETO ThicsiueneTus. — BectHuk Poccuiickoit
akageMuu Hayk, 2001, 1. 71, Ne5, 387-395.

25. KopoukuH JI.V. Beenenue B reneTuky pa3sutus. — M., 1999.

26. Poraes E.W., bopunckas C.A. ['ensl 1 noBeaenue. — Xumus u xxku3nb, 2000, N3, 20-25

27. Jlumb6opckas C.A., XycuyraunoBa 3.K., bananosckas E.B. OtHorenomuka u renoreorpadus
HaponoB Bocrounoit EBponel. — M.: Hayka, 2002.

28. MonexynsipHasi Ouonorusi: Ctpykrypa u OWocuHTe3 HyKJIewmHOBBIX kucior. Ilox pen. A.C.
Cnupuna. M. Beicmias mkona. 1990.

7.3 Ileppoguyeckue U3AaHUS
1.I'enernka
2. Joxnaasl Poccuiickoit AkaeMuun HayK
3. U3Bectus PAH. Cepus Ononornueckas
4. MeauunHCcKas TeHETHKA
5. buomenuiuHa

7.4 UnTepHeT-pecypchl
Yueonvie unmepnem-pecypcoi:
www.knigafund.ru 9bC “Kuura®ona” - yueOHble M HayUYHble MaTepHaJIbI 1J151 By30B.
http:// iprbookshop.ru 3BC “IPRbooks” — yuyeOHble, HAyYHbIe M MePUOIHYECKHE U3TAHUS 151
By3oB u CIIO.
https//:n30.pp — HaumonaabHas u HIjexkTpoHHas Oudamorexka PI'b. IlosHOTeKkCcTOBBIE H
3JIEKTPOHHbIe MHGOPMAILHOHHBbIE PECYPChI, 4 TAKKE eIMHbII CBOAHBIN KaTaJor ¢poHaa.
http:// polpred.com — O630p CMU.
http://lib.kbsu.ru — 9bC KBI'Y 371exkTponHblii kaTajor ¢ponaa (nmojnorexkcropas bJl).
http://www.diss.rsl.ru — 3;iekTpoHHasi 6udamnorexa qucceprauuii PI'b.
http://www.viniti.ru — 3jekTpoHHbIi bank 1anHbIX pedepaTuBHbIX :kypHajsos BUHUTU PAH
M0 HIMPOKOMY CHEKTPY HayK.
http://www.isiknowledge.com — ‘Web of Science” (WOS) ananuTuuyeckasi ¥ muraTHasi 0aza
AAHHBIX.
http://scopus.com — Skivers Scopus wu3snareabcrBa OJub3eBup. Hayka M TexHos0rmu.
Anaautudeckue b/,
www.elibrary.ru — Poccuiickue u 3apy0eskHble Hay4YHble KYpPHAJIbI.
http://elibrary.ru - baza nannpix Science Index (PUHIY).
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http://scopus.com/
http://www.elibrary.ru/
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www.studmedlib.ru — yjekTpoHHas OUOJINOTEKA TEXHUYECKOro npodus.

www.medcollegelib.ru — 95C

JonomHuTeapHbIC
1. buorexHonorus - cocTossHue u TIICPCIICKTUBHI

2. UHCTUTYT OUTOJIOTUN B TCHETUKH CI/I6I/IDCKOFO otnencausg PAH

3. ba3za jmanueix Pubmed crareil B OM0I0rHUeCKUX KypHAIax

4. baza renernueckux ganHbix UK CROPNET no pa3HbIM CeIbCKOX035UCTBEHHBIM KYJIbTypam
5. Beepocculickuii HayuyHO-HCclIeaoBaTensckui naetutyt uMm. H.M. Basunosa (BHUP)

6. O030p NCBI ¢ catita molbiol

7. GENRES Nndopmanus no reHeTHIECKUM pecypcaM pasiudHbIX KyJIbTYp

7.5 MeToanyeckne yKa3aHus K Ja00OpaTOPHBIM 3aHATHAM.

1. CutnukoBa A.Jl., CutoukoB M.H., Kepedora M.K. JlabopaTOopHBIii MpakTHKyM IO T€HETHKE.
Hanpuuk, PO KBI'Y, 116c.
2. bororora 3.1., Kepedora M.K., burryesa M.M., IlaputoB A.}O. ['enetnueckuii anamms Ha D/
melanogaster. Metoauueckue ykazanus K npakruueckum 3ansatusm. PO KBI'Y, 46c¢.

3. Barru K.B., TuxomupoBa M.M. PyKkoBOACTBO K MPaKTUYECKUM 3aHATUSM [0 reHeruke. Mocksa
«[Ipocemuienuer, 1979.
7.6 MeToan4yeckue yKa3aHHus K NPAKTHYECKUM 3aHATHAM — He NPeIyCMOTPEHbI

7.7 MertoauyecKkue YKa3aHMsl K KYpPCOBOMY IPOCKTHPOBAHHMI0O M [PYTHM BHIaM
CaMOCTOSITE/IbHOI Pa0doThI — He IPEAYCMOTPEHBI.
7.8 IIporpamMHoe o0ecmeyeHHe COBPeMEHHbIX HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX
TeXHOJIOTHH
MynbTHMEIUIHBIA TPOEKTOP, HOYTOYK Fujitsu, TexeBu30p, BUAMOMArHUTO(OH.

Marepuansl

JleMoHCTpanuu K JICKIIUAM B BUJIC Mpe3eHTaIi B hopmare ppt.

8 MarepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUININHBI
DneKTpOHHbIE MaTepHalibl (HaOOphI BUJIEO- U ayIHO- MaTepUaJIOB, 00yJaroasi KOMIbIOTEPHAS

mporpamma  «Roche Geneticsy,

JJIEKTPOHHBIE KOHCIEKTHI JIEKLIUH, 3JIEKTPOHHBIE YUEOHUKH,
npe3eHTaluu, rpaduueckas wuHopmauus U Jp.) MO AUCHUIUIMHE «MoJekynspHas T'€HETHKa»
UMEIOTCs Ha Kadenpe o0uiel reHeTHKH, cenekuuu 1 cemeHoBoictBa b® KBI'Y.

dupma-
Ne HU3TOTOBUTEIIb,
HaumeHnoBaHue enHUIBI Ha3nauenue, OCHOBHBIE XapaKTEPUCTUKU
n/n Crpana-
MIPOU3BOIUTEID
Lleatpudyra MIKRO 20 Lentpudyruponanue, npodOAroTOBKA
1 |((200)R, 24%0.2-2.0 mn, no |Hettich, 'epmanus| 00pa3ioB u CTaHAAPTHBIX JTAOOPATOPHBIX
18,626 g TIPUIIOKEHUN
MuHH neHTpudyra/BopTeKc Lentpudyruposanne na 2400 06/mMuH, ¢
2 |Combi-spin, Hettich, I'epmanus KPBILIKON POo0OAroTOBKa 00pas3IoB U
CTaHJAPTHBIX Ja0OPATOPHBIX MPUIIOKEHHUIH
[{udposoit TepmocTat THIA [Togneprxanne MOCTOSTHHON TeMIiepaTypsI (25-
BIOSAN, JlatBus
3 «Dry Block» OSAN, 120 °C), ¢ amomunneBsiM 610K0M A-103
P i .
OTOPHEIH TOMOTCHH3ATOP ¢ Heidolph, I'omorenunzanusi, 5000-26000 06/MuH.
4 [uuppoBbIM ucILICeM T'epmanus B xommekTe ¢ aepxaTeneM U 3a)KUMOM
Crusher M p p .
5 OTcaCHBaTeHvL Poccust OtcacbiBaHue
MeTeITUTHCKUI
[TLIP-Goxkc bakrepuuaHbIi MIPOTOYHBIN PELUPKYIIATO
6 il Poccns punna p PELHPKY. P,

o0ecreunBaroIMi IOCTOTHHOE



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

o0e33apakuBaHe BHyTpH Ookca ¢ Y-
PELUPKYIATOPOM, TAKMEPOM, H/CTATIb,
yIApOIPOYHOE CTEKIIO

Cucrtema nyis [11[P B
peanbHOM BpeMeHH 1Q5

Ammuinukanus B peaibHOM BpeMeHH,
IIpeJHa3HaYeHblas 1)1 aBTOMATHYECKOU
JETEKIUY TPOIYKTOB aMILTU(HKAIINH B

7 BioRad, CIITA
peKUME peaTbHOTO BPEMEHH HETIOCPEACTBEHHO
B IIPOOUPKE, BOBMOKHOCTBIO KOJTMYECTBEHHOTO
onpeeNeHUs MPOTYKTa
McTounuk OecriepedoiHOro
8 APC, Poccus O6Gecrieuenne 6ecriepeOONHOIO MUTaAHUS
matanms UPS 3000 VA : P :
IAHaTUTHYECKas CHCTEMa AHanu3 reneil, 6JI0TOB, OKpaIIeHHBIX
9 buo/lok-UT M-26X UVP, (bITyOpUCIIETHBIMU ¥ BUTUMBIMH KPACUTEISIMH,
CIIA Ie4yaTh, QpXUBUPOBAHNE COCTABICHUE OTUYETOB,
ananorosas [13C-kamepa
JIsL OTNIpeICIICHUS KOHIICHTPAIIMKU M KauecTBa
Cnektpodoromerp A peAl HeHTpan .
10 BIOWAVE I'epmanus HK, xoHnenTpamnuo O6enka, CrieKTpaIbHbIN
nuana3zon- 190-1100, OII nuanazon- 0-0,5 exn.
BepTukanbHas s4eika 1is AHanIn3 KOPOTKUX (PparMeHTOB HYKJIEHHOBBIX
hiiekTopodopesa KHCIIOT U OCITKOB METOJIOM dJIeKTopodopesa B
11 [PROTEAN II xi, BioRad, CIIIA noiauakpuiamMugHom reine, 20 cm, 1.0 mm
creiicepsl (4 ) u rpedeHku Ha 15 nyHOK (2
IIT).
Aueiika mus AHanm3 (parMeHTOB HYKJICHHOBBIX KHCIIOT U
FOPU30HTAIIEHOTO . OCIIKOB METOJIOM 3JIeKTOpodope3a B arapo3HOM
12 [P . BioRad, CIITA 8 pohopesa B arap
piiekTpodopesa Mini-Sub resie ¢ Y®-nipo3payHoil moioxkkoi 7x10 cm
Cell GT, U MMOJACTABKOW IUIS 3aIUBKU
HwuskoremneparypHbIi
. XpaHeHue 00pa3LoB IPU HUZKUX
13 BepTUKaNbHBIN Sanyo, AAnonus
TeMmIeparypax, (-86), V 382
MOPO3HIHHUK
14 Becsl anHanuTHyecKue, Precisa, BsBemmBanue o6pasuos, 220 r, Tounocts 0,1
[IIBelinapus MT
Becbl TEXHUYECKUE, Ohaus Scout Pro,
15 B3sgemmBanue o6pasmos, 2000/ 0,1 1
CIIA
eaTpudyra 320R, ¢ EHTpU(YrupoBaHue, IPOOOATOTOBKA
Lentpudyr UNIVERSAL, HenTpudyrup poboz
16 |oxnaxaeHueM, ¢ CIIIA 00pa3110B ¥ CTaHJAPTHBIX JTA00PATOPHBIX
MPUHAJICKHOCTIMU TIPUIIOKECHUN
IABTOMaTHYECKUI iPrep Purification
p Hns Bernenenus JIHK, PHK, 6enkos. 12
17 |aHanmu3aTop AJI BBIICICHUS Instrument, OBPA3LOB 32 OHH POTOH
JIHK u PHK SAnonusd p p
18 CucreMa O4YMCTKY BOJIBI Millipore, [Ipenna3zHaveHa 111 OYMCTKHU U AEUOHU3AIUN

Direct-Q 3

OpaHuus

BOJIBI




JUCT UBSMEHEHUH (JOMOJHEHUAI)
B pabouyto mporpammy no aucuurinHe «MoseKymsipHasi TeHETUKa 10 HaIPaBJICHUIO
noarorosku 06.03.01 buonorus

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

OOcyx/aeHa 1 peKOMEH/IOBaHa Ha 3acelaHuU KadeIpbl OM0JIOTHH, T€0IKOJIOTUU U MOJIEKYIIIPHO-
TEHETUYECKUX OCHOB )KUBBIX CUCTEM

[TpoTokomn Ne or" 2024 r.
3aBenyromuii kadeapoit A 1O. [Tapuros




IIpunoxenne 1

Pacnpenesienune 6a/1J10B TeKylero U pyoe;xKHoro KOHTPOJIst

Cymma b6annos

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

Omeem Ha 5 éonpocos om 0 00l5 6. om00056.| om0oo56.| omOdo)o6.
[onHbI# IPaBUITBHBINA OTBET 1o 15 6amios 50. 50. 50.
HenonHe1i mpaBUIBHEIN OTBET or 3 nol5 0. orl 1050.| orlmo56.| orl no560.
OrtBer, cojiepXaIlnii HeTOYHOCTH, OIIHOKH 00. 00. 00. 00.
Bvinoanenue CaAMOCMOAMETbHBIX om 0 0ol5 6. om00056. |lom00oo56 |omOoo5o6
3a0anuil (peuiteHue 3a0a4, Hanucanue

pedhepamos, 0oknao, rcce )

1. | Pybeycuwtii Konmpono 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBAHHUE ot 0- mo 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 mexyuwiezo u pyoercnozo 0o 706annoe 00 230. 00 236 00 246

KOHMpPOs

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

He MeHee 36 0.

He Menee 12 6.

He MeHee 12 6

He MeHee 12 6

Bropoii 3Tanm (NIPOABHHYTHINH)YpOBEHb) —
OLIEHKA «XOPOILI0»

menee 70 6.
(51-69 6.)

menee 23 0

Menee 23 6

Mmenee 246

Tpetuii 3Tan (BbICOKHIi ypPOBeHB) -
COTJIUYHO»

OLCHKA

ue menee 70 6.

He MmeHee 23 6.

He MeHee 23 6

He MeHee 240
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