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1. HeJII/I H 3a1a4Y1 OCBOCHUSA NUCHHUITJINHBI

Ilenn Kypca 1ocTUraroTCs C NOMOILBIO:

- W3Y4YEHUs] COJAEPKATEIbHBIX OCHOB IPEAMETA MCCIECIOBAaHWW, IOHATUWHOIO ammnapara u
METOA0IOTHYECKON 0a3bl MOJIIEKYIAPHON TeHETHKH;

- 03HAaKOMJICHHUSI C COBPEMEHHBIMU HAIPABICHUSIMU PAa3BUTHUSA U IIPAKTUYECKOIO UCIOJIb30BAHUS
MOJIEKYJISIPHOM TE€HETHKH, KOTOPO€ OCYIIECTBISETCS Ha JIEKUMSIX 00 Kypcy “MonekynspHas
reHeTnKa’”;

- O3HAKOMJICHHSI C COBPEMEHHBIMU METOJaMH pabOT ¢ HYKJIIEMHOBBIMH KHCJIOTaMH, METOJaMH
Boiienienuss JIHK u PHK, omnpenenenusi ypoBHS 3KCHOPECCMM T'€HOB B Pa3jIMUHBIX THUIAX KIETOK,
METOJIaMU MOJIEKYJIIPHOW JMarHOCTUKH HACJEICTBEHHOM IPEApACOIOKEHHOCTH K pPa3InYHbIM
3a00J1€BaHUIM;

- CaMOCTOSITENIbHOW Pa0OThl CTYACHTAa CO CIEUUAIBHOW JIMTEpaTypod, B TOM YHCIE U
ANEKTPOHHBIMU 0a3aMH JaHHBIX POCCUUCKUX M 3apyOekHBIX OHOIMOTEK, a TaKke BeIyILIUMU
HAayYHBIMH  JKypHaJaMH  OHOJOTMYECKOH, MOJICKYJISPHO-OMONOTHYECKOM W MOJEKYISIpHO-
F€HETUYECKON HANPABICHHOCTH, BBIXOALIIMMHU HA PYCCKOM U MHOCTPAHHBIX SA3bIKAX.

3agaun AUCHUIVIMHBI “MoJIeKysipHas T'€HETHUKA” COCTOSIT B TOM, YTOOBI JaTh CTYIEHTY
(byHIIaMEHTAJIbHYI0 TEOpEeTUYEeCKyl0 0a3y, KoTopas HeoOXoauma Ui OCBOCHHS MPAKTHYECKHX
METOJ0B PabOThl HA HOBOM MOJIEKYJISIPHOM YpPOBHE, COBPEMEHHBIE MPEACTABICHUS O HANPaBICHUAX
pPa3BUTHUS MOJIEKYJISIDHOM T'€HETHMKH, TEHETUYECKOM anmnapare KJIETKH, O CTPYKTYPHOM OpraHu3aluu
HYKJICUHOBBIX KHCJIOT M OENKOBBIX MOJIEKYJ, (DOPMUPOBAHWUU HX MPOCTPAHCTBEHHOM CTPYKTYPBHI,
METOJIax ONpEAEICHU HYKJICOTHAHBIX nocaenoBarenpHocteil JIHK, nonstue o myrarenese u T.1.

B nmanHOM Kypce CTyIEHThl 3HAKOMSTCS C HOBEWMIIMMHU JaHHBIMH B OOJACTH TEHETHKH,
MoAPOOHO M3Y4YalOT Ba)KHEHIIME MEXaHU3MBbI, O00ECIIEUMBAIOIIUE pEan3allii0 OCHOBHBIX CBOMCTB
KUBOM MaTepuu; perviukaiuio, penapanuio, pekomounanuo JIHK u PHK, crpoenne u dynkuuun
HYKJIEMHOBBIX KHCIIOT. DTO MO3BOJISET OyAYyIIEMY YUUTENIO OHMOJIOTHH OPUEHTHUPOBATHCS B HOBEHIIMX
JOCTUKEHHSIX B 00J1aCTH MOJICKYJISIPHOM IeHETHKH, MPAKTUYECKUX ACTIEKTaX ATUX JOCTH)KCHUH.

2. Mecto pucunminnsl B crpykrype OIIOII BITO
[IpenonaBanue Kypca MOJEKYISIPHOU T€HETUKH SBISIETCS HEOOXOAMMBIM ATANlOM TOJTOTOBKH
JTUTUIOMUPOBAHHBIX CIEIIMATUCTOB OMOJIOTOB, CIICUATH3UPYIONINXCS Ha Kadeape TeHETUKH.
AKTYyalnbHOCTh BBEJCHHS JaHHOW JHUCIMIUIMHBI OOYCJIOBJIEHA TEM, 4YTO MOJEKYIsIpHAs
TeHEeTUKa SBIsIeTCS OAHOW W3 HaumboJliee CTPEMUTENBHO pa3BUBAIOLIMXCS obOnacteil Ouonoruu,
OTKPBIBAIOIIIEH HOBBIE TOPU3OHTHl 3HAHUSA, YTO [JAET WCKIIOYUTEIbHBICE BO3MOXKHOCTH IS
COBEpIICHCTBOBAHUS M CO3JaHMs MPHUHIMIIHAAIHLHO HOBBIX METOJOB M TeXHOJOTHWH. JlocTrkeHus
MOJICKYJIIPHOM TEHETUKH TIO3BOJIMJIA OCYIIECTBUTh HACTOSIIUN TPOPHIB B MOJEKYJISIPHOU U
KJIETOYHOW OMOTEXHOJOTHH, TEPEBEPHYB NPEACTABICHHUE YENOBEKAa O CYIIHOCTH TMPOILIECCOB
peanu3alui TEHETHYeCKOoW HWHGOpMAIMK W TMepefadyd HaCJIeICTBEHHOr0 MaTrepuajja JO0YepHUM
KJIETKaM WJIM TTIOTOMKaM M BOOPYKHB €ro HHCTPYMEHTAaMU JJIsi HalpaBJIeHHOTO U3MEHEHHUsl TeHOMa U
yIpaBiaeHus ero QyHKIIMOHUPOBAHUEM.
enpto pa3paboTku yueOHO-METOIUYECKOTO0 KOMILIEKCa MO AUCHMITINHE «MoJeKynsapHas
TeHETUKa» sBIsieTca Oosiee d(PPeKTUBHOE OCBOEHWE CTYACHTaAMH JaHHOTO TMpeaMeTra, KOTOpoe
JOCTUTAETCS MIPH PEIICHUH Psifia CIeIYIOIINX 3a/au:
e PanmonanbHOe pacnpeseneHne y4eOHOTO BpEMEHHU IO paslielaM Kypca U BHAaM Y4eOHBIX
3aHATHI.
e OrmpeneneHue MecTa M POJM AUCHUILTUHBI «MOJEKyIsapHas TeHEeTHKa» B 00pa3oBaTEeNbHOM
porpaMMe, €€ OCHOBHBIX YUeOHBIX IIeNiel U 3a/1a4.
e  OrpaxkeHHe B COACPKAHUH JAHHOHN JUCIUTLINHBI COBPEMEHHBIX JTOCTHIKEHUH HayKH, TEXHHUKH,
KyJIbTypbl W Jpyrux cdep oOIMEeCTBEHHONW MPAKTUKH, CBSI3aHHBIX C JaHHOW Yy4eOHOMH
JUCHUIIINHOM.



e  OpraHuzanus caMOCTOATENbHOM pabOThI CTYJACHTOB C YYETOM PALMOHAIBHOTO UCIOIb30BAHUS
U pacripeie/ieHUs] yueOHOTO BPEeMEHU MEXIy ayIUTOPHBIMU 3aHSTUSMHU U CaMOCTOATEIbHOM
paboTOM CTYIEHTOB.
e OrmpeneneHue Kpyra y4eOHO-METOIUYECKOTO 00ECIICUeHHS JUCIUTIINHBI, HEOOXOJUMOT0 IS
€ro yCBOEHHUSI.
e Pa3paboTka ONTUMAIBHBIX CUCTEM TEKYIIETO U UTOTOBOTO KOHTPOJISL 3HAHHH CTYACHTOB.
e (OOocHOBaHHME WCIONb30BaHUS WHHOBALMOHHBIX METOJOB B TMPOLECCE MPENnoJaBaHUs
«MoOneKynsapHOU F€eHETUKW.
Kypc «MonekynsapHas TeHeTHKa» Tpernojaercs B TedeHHe 6 cemectpa Ha 3 Kypce
OakanaBpuaTa CTyJeHTaM OYHON (OPMBI OOYUEHHSI.
Ha usyuenue kypca «MounekynsipHas renetuka» otoautcs 108 yacoB (M3 HUX JEKIMOHHBIX -
17, nabopatopHbIxX - 34 ¥ I CAMOCTOSATEIILHOU Pa0bOThI - 48 yaca), 3aKaHYMBACTCS 3aUCTOM.

3. TpeboBaHus K pe3yJibTATAM OCBOEHHS CO/IeP:KaAHUSI TMCHUTLIHHBI

[Tponiecc wm3yueHWs NUCLMIUIMHBI HamNpaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIEIYHOILUX
koMmuereHMit B coorBeTcTBUM ¢ PI'OC BO u OIIOIT BO no naHHOMY HallpaBJIEHHIO MOATOTOBKH
(cIeruanbHOCTH):

IIKC - 2.1. JleMoHCTpUpYeT 3HAaHHS IO YCTPOMCTBY M NpUHIMIIAM paboTHI, MpaBHIaM
TEXHUKHU 0€30IIaCHOCTH HCIOJIb3yeMOro JabopaTOPHOro 00OpYAOBaHMS, BO3MOYKHOCTSAM M 00JacTu
WCIOJIb30BAaHUsl amnmnapaTrypbl U OOOpYyIOBaHUS JJIsl BBINOJIHEHUS OMOJOTMYECKUX HCCIIECJOBAHUM,
IPUHIUIIAM HOJATOTOBKU U MPOBEJCHUS MOJIEBBIX UCCIICAOBAHUM.

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL 06yqa}omm7lc;1 JOJIZKCH:

3HaTth:

- 0COOEHHOCTH CTPYKTYPHO-(PYHKIIHOHAITBHON OpPraHn3aliy HyKICHHOBBIX KHUCIIOT;

- MEXaHU3M peaan3aluu HacleACTBEHHON HH(pOpMAaIIIH;

- OCHOBHBIE YEPThI OPTaHU3ALIMHA TEHOMOB 3YKapUOT, MPOKAPHUOT U BUPYCOB;

- po0seMbl CTaOUIBLHOCTH TEHETHYECKOr0 MaTepuaia, TUMaX CTPYKTypHbIX nmoBpexaeHuii B JJHK u
PHK;

- TEHETUYECKUN KOHTPOJIb U MEXaHU3M CIIOHTAHHOT'O U MHAYIIUPOBAHHOTO MyTaHI€HE3a;

- PUHIIMITBI OPTaHU3AIMN TeHETUYECKOT 0 armapaTta aBTOHOMHBIX CTPYKTYP KIIETKH;

- TEOpEeTUYECKHE OCHOBBI M TMPHUHIMIBI KOHCTpyHpoBaHUs pekoMOuHaHTHBIX JIHK, o pomu
MOJIMMEPA3HOM 1ETMHOW PpeaKIuu, TUOPUAM3AIMN HYKJICHMHOBBIX KHCJIOT M JAPYTUX COBPEMEHHBIX
MEeTO/aX B U3YUYECHUH HYKJIEMHOBBIX KUCIOT;

- posb OuOMH(OPMATUKH B COBPEMEHHOW MOJEKYJISIPHOW TEeHETMKEe W 0a3ax JaHHBIX TIO0
MOJIEKYJISIPHOM OMONIOTMU U T€HETHKEe, MEeTo/JaM MH(GOPMAIMOHHOTO aHajdu3a MOCIeI0BATEIbHOCTEH
HYKJIEUHOBBIX KUCJIOT.

YMeTh:
- NPUMEHATh COBPEMEHHBIE SKCHEPUMEHTAIBHBIE MOJXObI IS aHallh3a T€HETUYECKOro ammapara
KHUBBIX CUCTEM,

Baangern:

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

- COBpeMeHHI)IMI/I METOJaMM BBIACICHUS, OYHMCTKHM MW aHaJln3a HYKJ'IGI/IHOBBIX KHUCJIOT, METOJbI
MOJIEKYJISIPHOM AUArHOCTUKU JJIsl PEIICHHS] HAyYHbIX U MPUKIAIHBIX (MEAUIIMHCKHX) 3a/1a4;

- MCXaHU3MaMHnu perynsmpm BKCHpeCCI/II/I TCHOB;,

IIpnoOpecTn ombIT JeATEJBLHOCTH B cdepe OBIaJeHUs 3HaAHUAMU O Kypey «MomekynspHas
TeHETHKAa», SIBJISISICh HANPABJISIONIMM U CBA3YIOIIMM 3BEHOM B M3yUYEHUHU BCEX OTpacieil Omosoruu u
reHeTuku. Croco0CcTBOBaTh (POPMUPOBAHUIO MO3HABATEIBHON M MPAKTUUECKON AEATEIbHOCTU U STUKU
CTYJEHTOB, PACIIUPSTh UX HAYYHO-TIEIarOrH4eCKuil, 0MOJOTHYeCKHil U OOLIEKYIbTYPHBII YPOBEHb.



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

Kon
Conepxxanue paszena KOHTPOJIU
No AP pasit PO dopma
HaumenoBanue pyemoit
pasn TEKYIIETOo
paznena KOMIIETEH
ena KOHTPOJIA
uuu (Ui
€€ YaCTH)
1 2 3 4
1 Beenenue. Ctpoenue u | [Ipenmer MOJIEKYJIIPHON reseruku. | [IKC - | K,PK, T
byHKIUHA [IpeemcTBeHHOCTDH TIpOOIIEM Kilaccuyeckon | 2.1
HYKJIEMHOBBIX KUCJIOT. | U MOJEKyJIsipHOH reHeTuku. CBolicTBa
Meroasl HYKJIEMHOBBIX KHCJIOT KaK I€HETHYECKOIO
MOJIEKYJISIPHOM Marepuana.
TE€HETUKH. Opranu3zanus reHeTUH4EeCKOro Marepuana y
MonekyinspHble BUPYCOB 51 OakTepuil.
MeXaHu3Mbl OCHOBHBIX | [lodykoHCepBaTHUBHBII croco6
MPOLIECCOB XPAHEHUS U | PEIUIAKALIUU JHK. [IpepriBUCTBIN

nepeaadu
TCHECTUYCCKOI'O
mMarepuajia.

xapakrep cunre3a JJHK npu permmkanumn

in  vivo. XapakTepucTUKa pPa3IHYHBIX
JAHK-nonumepa3. Perynsuus mnpoieccos
peruikauuu.  MeXaHu3Mbl  peryssiuu
WHULMALUY PEIUIMKALINN. Pennukanus
KOHIIOB  xpoMmocoMm.  Temomepa, ee
cTpykrypa u  ¢yHkuun.  IIpoGiema

CTaOMJIBHOCTU T'€HETUYECKOro Marepuaa.
Tunsl cTpykTypHbIX noBpexaenuii B JIHK.
Tunsl penapaloHHBIX IPOLECCOB.
Mexanu3M M 3HAa4eHUE SH3UMATHYECKOU
(doTopeakTHBALIUU. OKCLUM3UOHHAs
penapauus JIHK. PemapatuBHbIA CcHHTE3
JIHK: METObI OIIpeNIeIIEH S,
TEHETUYECKUA  KOHTPOJIb. MeXaHU3MBI
NOCTPEIUIMKAaTUBHOM  penapauuu. Ilyts
PEKOMOMHAIIMOHHON penapanuu:
JI0Ka3aTesIbCTBa CYIIECTBOBAHMSA, CXEMa,
OH3UMOJIOTUs. B3anMooTHOmIEHN
pa3ianuHbIX MexaHu3MoB penapauun JTHK
B  Kierke. Pemapanus  MEXHUTEBBIX
CIIMBOK M ABYHHTEBBIX pa3peiBoB B JIHK.
OcoOeHHOCTH TPOIIECCOB penapauuud B
KJIIETKax MJIEKOITUTAOLIUX poJIb
XpOMAaTHHA, penapanus B AKTHBHO
TPaHCKPUOUPYEMBIX TEHaX, COIpsDKEHHE
CHUCTEM TPAHCKPUIIIMM M  pPEMapanui.
CBs3p HapylIEHUH B CUCTEMAX penapanuu
JHK c MOJIEKYJIAPHBIMU
HACJIEICTBEHHBIMH OOJIE3HSIMH U PAKOM.




Tpanckpunuus u
TPaHCIALHA.
Perymsauus skcnpeccun
TCHOB.

Tpanckpumnuus, oOmas XapakTepUCTHUKA
porecca, OCHOBHBIE MOHSATHS:
KOAUpYyIOIlass M MaTpuyHas LENu B
Monekyne JIHK, npomorop. OcHOBHBIE
nponyktel TpaHckpunuuu: MPHK, TPHK
pPHK, mansie anepusie PHK.
Tpanckpunuus y nNpoKapuor.
TpaHckpuLus y 5yKapuoT.

CrnaiicuHr.

Tpancnsmus.

Crpoenrie ¥ (QyHKIMM TPOMOTOPOB Y
OpoKapuoT. Moaudukaum CTPyKTYpbl
PHK-nosmmepassl. [IpuHumn xackagHou
peryssinuu. Ponb cynmepcnupanuzanuud U
METUJIMPOBAHUS B PEryJISALIMU JKCIPECCHU
I'CHOB.

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

MexaHu3m KaTabOJIMYeCKON pernpeccu:
posib nmkimueckod AM® u Genka BAK,
TF€HETUYECKU I aHaIu3 CUCTEMBI.
Perynauust cunresa crabunbnHbix PHK u
OCIIKOB pudocoMm. Knaccudukanus
ONEpPOHHBIX cUCTEM y Oaktepuil. CucTeMbl
HEraTUBHOTO U TO3UTHUBHOTO KOHTPOJIA.
I'eneTnueckuit aHanus3 JIAKTO3HOTO
onepona. CBoiicTBa Oenka-penpeccopa u
OCOOCHHOCTH OpraHMU3allMM  ONEPOHHBIX
yuactkoB JIHK.Perymnsmus tpanckpunuuu
Ha YpPOBHE TEepMHMHAUMU. Perymsmus
TpuUNTOo(aHOBOTO  OmepoHa:  (YHKIUHU
TUAepHOW oOsiactu, arreHyartopa. Poub
oOpa3zoBanus «mmnuiek» B nuaepHoi PHK
U COMNPSKEHUS MPOLECCOB TPAaHCKPUIIIUU
" TpaHCIALUU B TEPMUHALINH
TpaHckpunuud. OCOOEHHOCTH Ipolecca
TpaHcKpunuuu y  dykapuor. PHK-
OJINMEpPAa3bl Tpex THUIIOB,
TPAHCKPHUILIMOHHBIE (aKTOPHI, CBOICTBa
IIPOMOTOPOB, YHXAHCEPOB MU CAUJIEHCEPOB.

Perynsaropnsie Oenku, 1754
(GyHKIIMOHATIbHbIE JIOMEHBI. Ponp
METHINPOBAHMUS B peryisanun

TPAHCKPHUIIIWH. MexaHu3MEI peryisamun
T€HOB  MpPH  yYaCTUU  CTEPOUTHBIX
ropMoHoB. Pomp  nuddepermuanpHOrO
CIUTAiCHHTa B PETYJSIUU  JKCIPECCUH
TCHOB.

IKC -
2.1

K, PK, T

MN3meHUnBOCTH
T€HETUYECKOTO

ABTOHOMHass M oOmas HeCTaObUIBHOCTD
T€HOMA. Ponp MUTPUPYIOLIUX

IKC -
2.1

K,PK, T




Marepuana. TE€HETUYECKUX JJIEMEHTOB B | [IKC —

BO3HUKHOBEHUU MyTalui, nmenerun, | 2.1
IYTUTUKALU A

MoutekynspHble MEXaHU3MbI CTIOHTAaHHOTO
MyTareHesa. I'enbI-MmyTaTOpBI U

aHTUMyTaTOphl. CBSA3b MYTaOWUJIBHOCTU C
Hapymenusamu B cunreze JJHK (myranuu B
JHK-monmumepaznom rene u ap). Ponb
«penaKTUPYIOLIEH» HYKJIEa3bl.
[TocTpemnkaTuBHas penapanus
HECIIapEHHBIX OCHOBAHMI: poJIb
meruaupoBanus  JIHK  (dam-cucrema),
byHKIIN MUut-TeHoB. Myrarenes,
CBSI3aHHBIN € penaparueld 8-OKCUI'yaHWHa
U allypUHOBBIX CauToB. MyTareHHas poib

S-METHIILIUTO31HA B KJIETKax
MJIEKOITUTAOIIHX.

MexaHu3mbl WHIYLIUPOBAHHOTO
MyTareéHes3a, CBSI3aHHbIE C MPOLIECCOM
peIUIMKaLuU (mevicTBue
HUTPO30TyaHUINHA, AKpUJIMHOBBIX
Kpacutenen). «MyTtareHsbie» u
«0e30mMO0YHBIC» TIPOIECCHl  peraparuu
JIHK. NunyunbenbHble MEXaHU3MBI

penapanuu. Cucrema SOS-dynkuii. Poip
reioB recA, lexA, umuCD B VY-
WHIYIIUPOBAHHOM MyTareHese.
['eHeTHUECKHIT KOHTPOJBL penaparuoHHON
CHUCTEMBI «aJIalITUBHOTO OTBETA.

Opranuzanusa reHoMoB | OcobeHHoct  opranuzanuu  redoma | [TKC —

OpraHes1 3yKapuoT. xyoporiactoB. Cunre3 miractunnon JIHK | 2.1
B IIPOLECCE pPa3BUTHA  XJOPOIUIACTA.
IImactuonas PHK-nonumepasa "

PEryJisius TPAHCKPUIIIUH XJIOPOIJIACTHOM
JAHK. Posnb sinepHbIX T€HOB U MEXaHU3MBI

MOCTTPAHCKPUITLIMOHHON perynsuuu
GbyHKIMH XJI0poIutacToB. MoOeKyIsipHO-
TFeHEeTHYECKHe aCTETKBI
HHJIOCUMOMOTHYECKOTO  MPOUCXOKICHHUS
XJIOPOILIACTOB.

Crpoenue T€HOMOB MUTOXOHJIPUI
JIPOACKEN u MJIEKOTIUTAIOIIUX.

OCOOEHHOCTH CTPOEHHUS] TMPOMOTOPOB U
tpanckpunuu  JIHK ~ muToxoHnmpuid.
PexomOuHamms MHTOXOHIPUATIBHBIX
FeHOMOB. MyTalu reHOB MHUTOXOHJIPUU.
[Tomumopdusm muroxonapuansHoit JTHK
U €ro HCIOJb30BAHME B MOMYJISLMOHHO-
T€HETUYECKUX UCCIIEIOBAHMSIX.

4.2 CTpyKTypa IMCIHILIHHBI
OO11ast TPYA0EMKOCTh AUCIIUIUTHHBI COCTABIIAET 3 3a4eTHBIX equHMIb (108 yacos).




Bun pabotst TpynoeMKocCTb,

9acoB
Bcero

OO0masi TPy10eMKOCTH (B 324eTHBIX €IMHULIAX) 3

KonrakTHasi pa6ora (B yacax): 51

Jlexyuu (J1) 17

Ilpakmuueckue 3auamus (113)

Cemunapckue 3ansamus (C3)

Jlabopamopuwvie pabomut (JIP) 34

CamocrosiTesibHas padoTa (B yacax): 48

Kypcosoii mpoekr (KII), kypcoBas pabora (KP)

Pacuetno-rpaduueckoe 3ananue (PI'3)

Pedepar (P)

Occe (D)

CamocTOoATeNbHOE U3YYEeHUE Pa3/IeNIOB

Konrtponsnas padora (K)

CamormoaroroBka (mpopadOTKa ¥ MOBTOPEHUE JIEKITUOHHOTO

MaTepHuaia 1 MaTepuaia yaeOHHUKOB U y4eOHBIX TOCOOHIA,

MOJITOTOBKA K J1a00PaTOPHBIM U TPAKTHUECKUM 3aHSITHUSM,

KOJJIOKBHYMaM, pPyOeKHOMY KOHTPOJIIO U T.11.).

ITonroroBka u ciava 3agyera 9

Buj HTOroBOro KOHTpOJIs (3a4eT, IK3aMeH) 3a4er

JIEKITUH
TemaTnuyeckuii n1aH Jekuui no kypey «MoJiekyasipHas TeHeTHKA
Ne n/nn Tema Jluteparypa

Jlexuus 1. Beenenue. Ilpenmer u 3agaun | 1. XKumynes N.®. O6mas u monekynspHas

1. MOJIEKYJSIpHOM  reHeTtuku.  Kcropus reHetuka. — M3-sBo HoBocuo.
BO3HUKHOBEHUS u pa3BUTHS. VYHuusepcurera, 2002.
CoBpeMeHHbIE IIpECTaBICHUS o | 2. Aitana @., Kaiirep /I. CoBpemenHast
CTpOEHMH U (YHKUUU HYKIEUHOBBIX reHetuka. M., Mup. 1988.
KHCIIOT. Meronsl monekyispHoit | 3.  HMure-Beutomor C.I'. Beenenue B
TEHETUKH. — 24. MOJIEKYJISIPHYIO T€HETUKY. Briciias mkona.

1983.
4. Jlstoun b. T'ensr. M. Mup. 2010.

Jlexups 2. Penmakamas JIHK. - Obmas 5. Cunrep M. bepr I1. FeHEI U TEHOMBI. M.,
XapaKTepuCTHUKa  Mpolecca.  OTambl Mup. 1998,

2. DCTUTHRATNH: - MHHIMATIEL, - TEPMIHAMHL, | [TaTpymes JI.W. Okcnpeccns reHos. — M.
anonranusa.  KirodeBeie  ¢depMeHTHI, Mup, 2000.
YAACTBYIOMHE B TPOTCCCE PEILKALII | 7 Bapa,HOB B.C., bapanosa E.B., IBamenko
AHK, —2a. T.D., AceeB M.B. I'eHOM 4e0BeKa U T€HBI

«tpenpacnooxxeHHocTny. - CII0.,

Jlexuus 3. PexomOunarums: Hntepmeuka, 2000.

3 TOMOJIOTUYECKUN KPOCCHUHIOBEp, CaWT- 8. IIpoGreMbl U IEPCICKTHBBI MOJICKYIISPHO#H

' cnernuduyeckas peKoMOMHALINS, rereTuky (coopauk tpyznos UMI" PAH). —

TPAHCIO3ULIUU. — 24. M.: Hayka, 2002.




Jlekuus 4. Tpanckpumniusi y NpoKapHoT.
OOmast ~ XapakTepuCTHKa  Ipoliecca.
Oco0eHHOCTH Tpoliecca TPAHCKPHUIILINH B
4. JYKapUOTHYECKOU KIIETKE.
Crutaiicudr. Mo3auyHas —OpraHu3anus
SYKApUOTUUECKUX TEHOB. OK30HBI W
WHTPOHBI. Peryisius TpaHCKpUIILIMK Ha
YPOBHE IPOMOTOPOB. — 24.
. 1. Kumyner U.®. OOmas u MOJEKyJIIpHast
Jlexums 5. Tpancnauus. YHuBepcanbHbIA reneTHKa. — M3-Bo HOBOCHG.
reHeTu4eckuid koj1. OnepoHHbIE CUCTEMBI Vunsepcutera, 2002,
5. perymiuuy.  Perymduus — okenpeccun 2. Aiana O., Kaf/i,rep 1. CoBpemeHnHas
reHOB y OJyKapuot. Poub TEHOMHBIX resernka, M., Mup. 1988.
[IEpECTPOCK B PErysitnn  NCHCTBHA 3. Hure-Beuromosn C.I'. Beeneuue B
TeHOB. — 24, MOJIEKYJISIPHYIO T€HETUKY. Bbiciiast
N mikoja. 1983.
Jlekimss 6. T'eHermdeckuit  ammapar 4. Jlsioun B. Tenpt. M. Mup. 2010,
MYTALIMOHHOTO fiporecca. 5. Cunrep M. bepr I1. I'ens! u reHoMBI. M.,
6. MounekynsipHbie MEXaHU3MBbI Mup. 1998,
CHOHTAHHOTO M HHAYIMPOBAHHOTO 6. IMarpymes JI.U. Dxcnpeccus TeHOB. —
MyTaresnesa. — 4. M.: Mup, 2000.
7. bapanoB B.C., bapanosa E.B.,
Jlekuus 7. MoOWiIbHBIE TI'€HETHUYECKUE Mpamerko T.3., Acees M.B. Tenom
anemMeHThl. Pos MI'D B BOZHHMKHOBEHUM AICIIOBCKA H I'CHbI
, Myramiii, OCOGEHEHOCTH OpraHHZAIEH «tpeapacnonoxxeHnoctny. - CII6.,
' reHoma XJIOPOTLIACTOB. Crpoenue Hurepueuica, 2000.
T€HOMOB MHTOXOHAPUN JPOXKEH U 8. Ipobuemt n rfepcneKTHBH
N MOJICKYJISIPHOM TeHETHKH (COOPHUK
tpynos UMI" PAH). — M.: Hayxka, 2002.
4.3 JIabopaTopHbIe padoThI.
Ne Ne Kon-Bo
HaumenoBanue nabopatopHbix paboT
JIP | pa3nena qacoB
1 2 3 4
2 1 3HaKOMCTBO C METOJMKON TMPOBEACHUS TMOJIMMEPA3HOM LIEMHOU 8
peaKIuu.
2 2 N3yuenne ocobeHHOCTEH TIPOBE/ICHHS MOJUMEPAa3HON  LIEMHOMN 8
peaximu «B peasnibHOM Bpemenu» (Real-time PCR).
2 3 bnot-rubpuanzanus — meroq unentudukanuu moaexyn JJHK. 4
7 4 KounctpynpoBanue pexombunantHeix JIHK. CocraB u cBoiicTBa 6
BEKTOPOB.
7 5 Brigenenne nnasmuanoin JJHK. 3HakoMCTBO ¢ METOIUKOM. 4
v 7 Boinenenne u  (QyHKIMOHHMpOBaHME THCTOHOB. Mcmomb3yroTcs 4
MIPOPOCTKHU COMU.
HTroro 34

4.4 TlpakTUyeckue 3aHATHA (CEMUHAPHI) He MPeTYCMOTPEHbBI.
4.5 KypcoBoii npoekT (KypcoBasi paboTa) He IpeyCMOTPEH.
4.6 CamocTosiTeIbHOE M3YUeHHeE Pa3/1eJI0B M CHHUIJIMHbI




No Koi-Bo
[IPOCHI, BBIHOCUMBIE HA CAMOCTOSTEIILHOE U HU
Bompocsr, oc € Ha CAMOCTOATENBHOE U3YUEHUE

3aHATUS 4acoB
1 2 3
1 OcHOBHBIE pa3JieiIbl MOJICKYJISIPHON reHETHKN 4
2 I'eHOMMKA 1 TTOCTTEHOMUKA 6
MenuuuHcKas reHETUKA 6

3

4 PexomOunanmonnsie JJHK 4
5 I'enernka mosa 2
6 MyTtanuoHHas HK3MEHYUBOCTh 6
7 MynbTrdakTOpuaIbHbIC 3a00IEBaHUS 8
8 MoHoresHsle 3a001€BaHUS 6
9 I'enoM udenoBeka 6
HToro 48

5 O0pa3oBaTesibHbIE TEXHOJIOTHH

5.1 AKTHBHbBIE H HHTCPAKTHBHbIC OﬁpaSOBaTe.ﬂLHLIe TEXHOJOI'Md, HCII0JIb3YEMbIC B
AYJAUTOPHBLIX 3aHATUAX

Bun
3aHATHUS Hcnonbs3yeMble akTUBHBIC U MHTEPAKTUBHBIC KomuuectBo
Cemectp
(JI, ITP, 00pasoBaTesbHbIC TEXHOJOTUH 4acoB
JIP)
9 J BBenenue B MOJIEKYJISIPHYIO T€HETHUKY. 5
CrtpykTypa v QyHKIHUN HYKIEWHOBBIX KHCIOT. 6
JIP Pernukariust reHeTHUECKOTO MaTepuana 5
Uroro: 16

6. OueHoYHble MATEPHAJIbI JIsl TeKYLIero W Py0e:KHOr0 KOHTPOJISI YCIEeBAeMOCTH W
NMPOMEKYTOYHOM aTTeCTALNH.

TunoBeie TecTOBbIE 3aJaHUs I TEKylIero KOHTpoJsi (mpumepHsbie). B xoxe cemecrpa

NpoBoaATCA 3 py0esKHBIX TeKYLIHX KOHTPOJISA, OLleHMBaKoLuiics mo 6 6a/1/10B.

S: B cocras /IHK Bxom4T:
- AIeHVH, TyaHWH, [IUTO3WH, YPaIuI
- AIeHVH, TUMHH, IUTO3UH, YPaLIUI
-: TuMUH, aJIcHUH, ITMTO3WH, TUIIOKCAHTUH
+: TuMHH, aIecHUH, UIUTO3UH, TYaHUH

S: B cocraB PHK Bxomsr:




-: TuMuH, aicHUH, UUTO3UH, TYaHUH
-: AJIGHUH, KCAaHTHH, [IATO3UH, T'YaHUH
+: Ypauui, ageHuH, UUTO3UH, TYaHUH
-: TuMuH, aIcHUH, TUTO3UH, YpaLHII

: K BeicokonoBTopsitomeiics JJHK orHocuTcs:
+: Caremuutnas JJHK

- CTpyKTypHBIE T€HBI

-: JIHK, npencraBieHHast COTHIMH KOIIUA
-: MoOMJIbHEBIE T€HETUYECKHE 3JIEMEHTEI

: K ymepenno nosropsrouerics JIHK otnocurcs:

+: JIHK, npencraBieHHas AecsiTKaMUd U COTHSIMU KOTTUH
- CTpyKTYypHBIE T€HBI

- JIHK, npencraBieHHas 1ecsITKaMu ThICSY KOMHIA

-: Caremumutnas JITHK

: Pernmukanus 31o:

-: Cunre3s MPHK

- UcnipaBnenue noBpexaenuit JJHK
- Cunre3s Oenka

+: Cunre3 Bropoi nenu JJHK

: IIpu perMKany MaTpuiiaMu CirysKar.

+: O6e uemm JTHK

-: Tonbko muaupyromas uens JJHK

-: Tonpko 3ana3gpiBaromas memnsb JHK
- Tonwko cmeicioBas 1iens JJHK

: Penapauus 3to:

-: YaBoenue konnvectsa JJHK

+: Ucnpasnenue nospexacuuit JJHK
-: Co3peBanne M-PHK

-: CunTe3 Oemnka

: AnlyprHU3anus 3T0:

-: Pa3pbIB mypHHOBOIO KOJIbIIA

+: [loTeps HyKJI€OTUAOM a30TUCTOIO OCHOBAHUS

-: [Torepst aMrHOTpyIIIBI

-: [IpucoenuHeHne K a30THCTOMY OCHOBAaHUIO METHIIBHOM TPYIIIIBI

. Tpanckpunuus 310:

+: [Ipouecc xonupoBaHus HyKJIeoTHAHOM nocaenosarensHocTH JJHK B HykneoTninyro
nocienosarenbHocTs PHK

-: [Ipouecc ynBoenus konmuuectsa JJHK

-: buocunres Oenka

-: Boccranosnenue nospexaenuii JJTHK

: B ocHOBE TpaHCKPUIIINU JIEKHUT:

-: IIpaBuno Yapradda

+: I[IpyHIUT KOMITIEMEHTApHOCTH

-: I30bITOYHOCTh TeHeTUYECKON HHpOopMau
-: BBIpO€HHOCTh T€HETUYECKOI0 KOa



I:
S: Equnutieit TpaHCKPHUIIIAA SBIISIETCS
-: Onepon
-2 OK30H
-: Uutpon
+: TpaHCKpUIITOH
I:
S: OnepoHamu Ha3bIBAIOT:
+! TpaHCKPUIITOHBI IPOKAPUOT
-: TpanCKpUNTOHBI 3yKapHOT
-: IIpoMOTOpBI 3yKapuoOT
-: TepMuHaTOPBI IPOKAPUOT

I
S: Tpaucasus 310:
- Cunre3 MPHK
-: Cunre3 pPHK
+: CuHTe3 Oenka
-: Cunres BTopoii uenu JJHK
I
S: Cybcrparamu JUTsi CHHTE3a TTOJIMTISITHAHOMN TISTTH B MPOLIECCE TPAHCIISIIUA SBIISTFOTCS
-: CBOOOIHBIE AMUHOKHCIIOTBI
+: Amunoanmi-TPHK
- A30THCTBIE OCHOBAHMS
- ATO
I
S: Cesi3piBaHrE€ aMUHOKHUCIIOTHI cO «cBoei» TPHK karanusupyer:
-: JIHK-nonumepasa
-: PHK-nmonumepasa
+: Amunoammi-TPHK-cuaTeTasza
-: JIuraza

B Teuenue kypca mpoBoAuTCA 3 KOJUIOKBHYMa (KaX/Iblii KOJUIOKBUYM OIIEHMBaeTCs Ha & -
0aJoR).
Bonpocel Ha KOJIOKBHYM:
1 peliTUHrOBasi KOHTPOJIbHASI TOYKA

1. IIpeameTr MoONEKyIsIpHOW TeHETHKHU. [IpeeMCTBEHHOCTh MPOOJIEeM KIACCHYECKON U MOJICKYJSIPHOM
TEHETHUKH.

2. Meronpl MOJEKyISpHOW TeHETUKH. Bkmang MonekylspHOM TeHEeTHMKH B pPa3BUTHE TE€HHOU
WHXEHEPUU Y T€HOMUKH.

3. CoBpeMeHHbIE TPEACTaBICHUS O CTPOEHMHM U  (QYHKIUMM  HYKJIEUHOBBIX  KHCJOT.
DKcIepUMeHTaIbHbIE 0Ka3aTenbCTBa reHeTndeckoit pyuxun JJTHK.

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

5. DH3UMOJIOTUYECKUM MOAXO0 K U3YUEHHIO T€HETUYECKUX IIPOLIECCOB.

6. CoBpeMeHHbIE MPEJCTABICHUS O TeHe. DK30H-UHTPOHHAsI CTPYKTypa reHa. [lceBnoreHsi.



7. Permukanus JIHK. OOmias xapakrepucTrka npouecca. [1om1yKoHCEepBUTUBHBIA MEXaHU3M YABOCHUS
JHK.

8. Ilonarue o0 OpuKMHE PEIUIMKALIMM, PEIUIMKOHE, BWJIKE peIuIMKaiuu. Benymas u orcraromas
LIeTIH, HEMPEPBIBHBIN U IpepbIBUCTHIN cuHuTe3 JJHK.

9. Dransl peruMKauuy: HHAOUAINS, TepMUHALKUS, d70HTanus. KirtoueBble pepMEeHTHI, y4acTBYIOIIUE B
permukanuu JJTHK.

10. Perynsmusi npoueccoB peruinKauuu. Ydyactue OeJIKOB-aKTHBATOPOB TPAHCKPUIIIMH B PETyJIALUU

WHUIUAIUH Y DYKapHOT.

2 peMTMHIOBasi KOHTPOJIbLHAS TOYKA

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

2. MonekynspHas auarHoctuka. IlonmMmepasHas uenHas peakius: MeToJbl aMIUTM(UKaLUU
HYKJIEMHOBBIX KHCIJIOT, KOMIIOHEHTBI U YCJIOBUS IIPOBEJIEHUS MOJIMMEPa30il HENHOW peaKluy, METO/IbI
aHaJIM3a MPOIYKTOB aMILIU(HUKALUH.

3. CTabuiIbHOCTh F'€HETHUECKOT0 MaTepuana. Tumbsl CTpyKTypHbIX noBpexaenui B JTHK.

4. Tunsl penapalMoOHHbIX IpolieccoB. MexaHU3M U 3HadeHHe (OTOPEaKTUBALIUY.

5. OxcuusuonHas penapauus JJHK. Boinjenienne nupuMuIMHOBBIX TUMEPOB.

6. MexaHM3M MOCTpeNIMKaTUBHOM penapauuu. [lyTh pekOMOMHALMOHHON penapanuy.

7. PexkomMOMHamus: TOMOJOTHYECKHH KPOCCHHIOBEp, CaWT-crienupuYeckas peKoMOMHALNS,
TPaHCIIO3ULINN.

8. Tpanckpuniusa. O0mias XxapakTepucTUKa mporecca.

9. OcobeHHOCTH Tpolecca TPAHCKPHUIIIIMY B 3YKapUOTUYECKOH KiIeTke. Perynsuus TpaHCKpUIILUU Ha
ypoBHE poMoTOopoB. CTpoeHue U PyHKIUU TPOMOTOPOB IYKAPHOT.

10. CruaiicuHr. DK30HbI U HHTPOHBI.

3 peliTHHIOBasi KOHTPOJIbHASI TOYKA

. Tpancmanus. I'eneTnueckuii Ko U ero CBOMCTBa.

. DHXaHcepsl U cailieHcepbl. MexaHN3M KaTabOoJN4eCKON PEerpecCcHi.

. 'eneTnyeckuii aHaian3 J1aKTO3HOTO onepoHa. CHUCTeMbl HEraTUBHOTO U MTO3UTUBHOTO KOHTPOJISL.
. Perynsiums skcnpeccuu reHoB y 3yKapuoT.

. PoJIb reHOMHBIX ITEpECTPOEK B PETYISALMM JACHCTBHS TE€HOB.

. MonekynsapHble MEXaHU3MbI CHOHTAHHOT'O MyTareHesa.

. MoOubpHbBIe TeHeTHYecKHe d1eMeHThl. Poins MI'D B BOBHUKHOBEHUU MYTaIlHil.

. Mexaum3m HHAYOUPOBAHHOI'O MyTarcHesa. I/IH)IYHI/I66J'II)HI)Ie MCXaHU3MBI periapanuu.

O 0 9 O »n A~ W N =

. OcobenHoCTH AeHCTBHS PU3UIECKUX U XUMUYECKUX MYTareHOB, 3aBUCHMOCTh J103a-3()(exT.
10. «MyrarenHbie» U «Oe3ommbounbIe» nporecchl permaparuu JJHK. Cucrema SOS-dyHKINIA.

11. I'eneTrueckuii KOHTPOJIb MYTAIIMOHHOTO TpoIiecca.



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

17.

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

24,
25.
26.

12. OcobeHHOCTH OpraHU3aIK FeHOMa XJIOPOIIJIACTOB.

13. CtpoeHrie MUTOXOHIPUATHLHOTO TeHOMAa. MyTarii TeHOMOB MUTOXOHIPH.

14. Momumopdusm mutoxonapuansHoit IHK u ero ucnosnb3oBaHue B MOMYISIIHOHHO-TEHETUYECKUX
UCCIIEJOBAHMSIX.

15. buomHpopMaTuka B MOJICKYISpHOW reHeTnke. KoaupoBaHue HaciIeICTBEHHOW WH(MOpMAaLUU.
NudopmaninoHHbIN aHAJIN3 MTOCIE0BATEIFHOCTENH HYKIIEHHOBBIX KUCIIOT U OEJIKOB.

IIpuMepHBbIi NepeYeHb BONPOCOB K 3a4eTYy.

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

CBolicTBa HYKJIEMHOBBIX KUCJIOT KaKk FEHETUYECKOTO MaTepHraia.

MeTopl MOJIEKYJIIpHOM TeHeTUKH. OCHOBHBIC BEXH B pa3BUTHHU TEXHOJOTHU pekoMOuHaTHBIX JIHK.
Bupycel, 6akTepuu U 3yKapuOTHYECKHE MUKPOOPTaHU3MbI KaK MOJIEIbHBIE 0OBEKTHI MOJIEKYIISIPHOM
TE€HETUKH.

Pennmukanusa IHK. IToxykoncepBatuBHbli cioco0 permukanuu JJHK.

[IpepsiBucThiii Xapaktep cunre3a JJHK. Dramnbl perukanum.

KitoueBbie QepmenTsl, ywactBytomme B mnpomecce perumkanuu JIHK. Poms PHK-3arpaBkwm.
CaoiictBa JIHK-nmonmmepas.

Peryssiius npoueccoB pernkanuy. [lonsTHEe 0 perukoHe.

Oco0eHHOCTH OpraHU3aIK U PEILTUKALIUA XPOMOCOM MPOKAPUOT.

OcoOeHHOCTH OpPTraHU3aIMH U PEIUIMKAIIIH XPOMOCOM BBICIIMX OPTaHH3MOB.

OpumxkHuHbBI peruIMKanuu. Permkanys KOHIIOB XPOMOCOM: CTPYKTYpa TEJIOMEPHBIX YUYaCTKOB.
[Tpobnema cTabMITBPHOCTH TEeHETHYECKOTo MaTepraiia. TUIbsl CTpyKTypHBIX noBpexaenuit JJHK.
MexaHu3M U 3HauYeHUE POTOPEaKTUBALIHH.

DKCUM3UOHHAs penapanus. Brinenienne nupuMUIMHOBBIX TUMEPOB.

ITocTpennukaTuBHas penapanus. I'eHeTHKa U S3H3UMOJIOTUH.

VYTpara u 3aMenieHne HykiIeoTHaoB. Ponp mimkosa3 u uHcepreras. Pemapamus myTem 3amMeHBl
MOJU(HUIIMPOBAHHBIX OCHOBAHHM.

Hapymenne B cucremax penapamun JHK. CBsi3p ¢ MOJEKyJIspHBIMH HAcleICTBEHHBIMU
0O0JIE3HSIMU U PAKOM.

OO0111ast WM TOMOJIOTMYHAsE PEKOMOUHAIHS.

CaiiT cieruduueckasl 1 HErOMOJIOTHYHAsE PEKOMOMHALUS.

OO61as xapakTepuCTHKa Mpoliecca TPAHCKPUIILIUH.

OcobeHHoCTH Tpoliecca TPAHCKPUIIIMY B 3YKapUOTUYECKON KIIETKE.

CrutaiicuHr. DK30H-UHTPOHHAs CTPYKTypa I'eHa.

KOHCTUTYTUBHBIM M anbTEpPHATUBHBIM CIUIANCUHT. AJBTEpHATHBHBIA CIUIAMCHHI KaK OAWH U3
YPOBHEW pEryJIsiliUK SKCIPECCHUH T'€HOB y dYKApHOT.

TpaHcasAMS y IPOKapUOT U DYKApHOT.

Knaccudukanus myranuii. ClloHTaHHBIN U HHIYLIUPOBAHHBIN MyTareHes.

MOJ'ICKy.TISIpHBIe MEXaHU3MBbI 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 MyTallUl XPOMOCOM.

I'enomubie MyTanuu. [TppuarHbl BOSHUKHOBEHUS.

«MyTtareHnsie» u «0Oe3omubounsie» mpouecchl penaparuu JIHK. MuaynubOenbHble MeXaHU3MBI

penaparuu. SOS — pemaparius.

Yacrtora MytupoBanus. KoHIEHTpaluu MyTaluii B TOPSIYUX TOYKAX.

Perynsauus TpaHCKpUNIUMU y 3YKapHUOT.

[lo3uTuBHAs ¥ HETaTUBHAS PETYIISLIUU.

I'eneTnveckuii ananu3 Lac-omnepona.

CrpykrypHas yacTb reHa IHTpOHBI U 3K30HBI.

AJbTepHATUBHBIN crutaiicuHr. I1ceBaoreHsl.

PerynsTopHble yuacTKy reHa. DHXaHCEPhI U CallJIEHCEPHI.

Ponb GenkoB B perynisiiiui akTUBHOCTH T'€HOB. Perymnsius TpaHCKpUIIIIUY Ha YPOBHE TEPMUHAIMH.

Perynsmus Tpancsiun. PHK-uaTepdepennus.

MoOumnbHble 37eMeHThl reHoMa. DyHKIMOHAIBHOE 3HAUYEHUE U POJIb B BOSHHUKHOBEHHM MYTaIlUH,

Jeneui U TyIUTMKALHAN.

ABTOHOMHass U 00IIas HecTaOUIBbHOCTh TeHOMAa. MOINEKYISIpHbIE MEXaHU3Mbl CIIOHTAHHOTO

MyTareHesa.

MoOusbHbIE JIEMEHTHI TPOKAPHUOT.

MoOubHbIE 3JIEMEHTHI SyKapuoT. PeTpoTpaHCcio30HBI.

Tangemusle n nucneprupoBaHHble noBTopsromuecs ydactku JIHK. Ponp perpoTpancno3oHOB B

Peryysiliii aKTUBHOCTHU T€HOB.

Oco0eHHOCTH OpraHu3aIii FTeHOMa XJIOPOILIACTOB.

CrpoeHne reHOMOB MUTOXOH/IPUI.

[Momumopdusm  mutoxonapuansHoit JJHK u ero mcrnonb3oBanue B MOMyNISLMOHHO-TEHETHYECKUX

uccienoBanusax. bonesnu, cBsa3zannbie ¢ noppexaeHueM Mt/ HK.

MonexkyasipHO-TeHETHYECKUEe  aCMeKThl  HHIAOCHUMOMOTHYECKOTO0  MPOUCXOXKJIEHHS  OpraHelll

JYKapHoT.

BresnepHast (1iuTOIUIa3MaTHYECKas) HACJIEACTBEHHOCTb.

['eneTnueckuii KoA U €ro CBOMCTBA. Pa3znnuus a1epHbIX U MUTOXOHAPUIBHBIX T€HOMOB.

[Tonnmepasnas nenHas peakuus. MexaHM3M M BO3MOXKHOCTH HCIOJIb30BaHUS B MOJEKYJISPHBIX

HCCIIEI0BAHUSAX.

Tembl pedepaToB

— Hcropust u3ydeHusi HyKJIEMHOBBIX KHCIIOT.
— I'eHOM 1IpO- U HYKapHOT.
— Myrarenes.
— TenoMepasHas TeOpus CTapEHUS.
— CTBOJIOBBIE KJIETKHM YEJIOBEKA: IPUMEHEHUE B COBPEMEHHOM MEIHIIVHE.
— Mexanuam SOS-penapanuu.

— Mo6uibHbBIE TEHETUYECKHE DJIEMEHTHI.



MeToanuyeckne MaTepuaibl, ONpeaeJsoIe NPoueaypPbl OlleHUBAHUS 3HAHUI, YMEHUI,

HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH:

PesynbraTel 00y4yeHus
(KOMIIETEHITNN )

OCHOBHBIE TOKA3aTEN
OIICHKH PE3YJIHTATOB

Bup onienounoro marepuaiia

IKC - 2.1. JIleMoHCTpHUpYET
3HaHUA 110 YCTPOUCTBY U
IPUHLUIAM PaOOTHI,
IIpaBUJIAM T€XHUKU
0€30MaCHOCTH UCII0JIb3yEMOTO

Baanersn:
OCHOBHBIMH MOHSTHSIMHU U
MeToAaMH B 00JIaCTH TEOPUH
SBOJIFOLIUU
YMeTh:

Tekyiuii KOHTPOJIb
yCIIEBAEMOCTHU
[TpomexyTouHas aTTecTalus
Py0GexHbIl KOHTPOJIB

71a60paTOPHOTO
000pyI0BaHUA,
BO3MOXHOCTSIM U 00JIACTH
MCIIOJIb30BaHUS annapaTypsl U
000pyIOBaHUS IS
BBITIOJTHEHMS] OMOJIOTUYECKUX
WCCIICIOBAaHUH, IPUHITUITAM
MMOJATOTOBKH U TIPOBEICHHS
MIOJICBBIX MCCIICIOBAHUM

PackpbIBaTh 3aKOHOMEPHOCTH
HCTOPUYECKOTO PA3BUTHUS
’KMBOM MPUPOJBI U 00CYKIATh
TEOPETUYECKHE U
IIPAKTUYECKHE MTPOOIEMbI
TEOPHH IBOJIOIIUH
3HaTh:

OcHOBHBIE BOIPOCHI U
JOCTYDKEHUS TEOPUU
HBOJIIOIIH

7 Y4yeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUIIIMHBI
7.1 OcHoBHasi IuTEpaTypa:
. Konnuer A.C. MonekynsapHas 6uonorus. M.: Axagemus, 2008.
. JIetonn b. I'enp1, M.: bunom. Jlaboparopus 3nanumii. 2012. — 896 c.
. ¥oii T. ®usnueckrie 0CHOBBI MOJIeKyIsipHON Ononoruu. M.: Jlom «MHTemnexT», 2010.

Pe6puxko JI.B., CamatoB I'.A., Tpodumor J[.FO. ITILIP B peanbHom BpemeHu. "bunom.
Jlaboparopus 3nanuii" M3marensctBo: 978-5-9963-0600-8. ISBN: 2011 T'ox: 3-e uzn. M3manue:
223 c¢. OBC «Jlanby.

5. XKumynes MN.®. OOmass u MoiekyiaspHas reHeTuka. W3-Bo Cubupckoe YHUBEPCUTETCKOE
u3narensbcTBo, 2017. ObC «AUnuIpoOykey.

6. Kysnenos Bn.B., Ky3uenos B.B., PomanoB I'.A. MonekyisipHO-TeHETHYECKHE U OMOXUMHUYECKHE
METO/bI B COBpEMEHHOI Onosnorun pacrenuil. "bunom. Jlaboparopus 3nanuit" M3ngarenscrBo: 978-
5-9963-0978-8. ISBN:2012 I'ox: 487 ¢. ObC «KoHCynbTaHT CTyEHTa»
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7.2 lonoTHUTEIBHASI JIUTEpaTypa:

. Kumynes U.®. O6mas u MmonekynspHas reaetuka. — M3-so HoBocu6. YHusepcureta, 2002.

. Aitana @., Kaiirep JI. CoBpemennas reHetuka. M., Mup. 1988.

. Mure-BeutomoB C.I'. BBeneHne B MoJIeKyIsIpHYIO TeHETUKY. Bricias mkomna. 1983.

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

. Ilatpymes JI.1. Oxcnpeccus renos. — M.: Mup, 2000.

. bapanos B.C., bapanosa E.B., lBamenko T.3., AceeB M.B. 'enHoM uenoBeka u TeHbl
«apenpacnonoxeHHoctny. - CI10., Untepmennka, 2000.

7. IIpoGyieMbl U MepCceKTUBBI MOJIEKYIISIpHOI reHeTuku (coopuuk Tpynos UMI' PAH). — M.: Hayka,
2002.

8. boukoB H.II. Kimauueckas rererrka. — M., TOTAP-ME]], 2001.

9. Pp16unn B.H. OcHoBbI renernueckoit nnxenepuu. M3a. CIIOIY. 1999.

10. Mumkwa O.C., Kaymana B.M. MeaunwHCKHE acleKThl OHMOXUMHYECKOH W MOJICKYISIPHOM
renetuku. M. THTII «I'enom uenoBeka». 1992.

11. MMansueB M.A. MonekynspHas MeIMIIMHA U Tiporpecc GpyHAaMEeHTaIbHBIX HayK. — BecTHHK
Poccuiickoii akanemuu Hayk, 2002, 1. 72, Ne 1,c. 13-21.
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12. VrpromoB M.B, EpmakoB A.C., ITonos A.I1., XXnanos P.1. ['eHHas 1 reHHOKJIETOUHAs Tepamnus 1
HelpoereHepaTUBHbIE 3a0o0eBanms. — Borpocsl Meauninackoi xumuu, 2000, N 3.

13. Tapantyn B.3. I'enom uenoBeka. — M. SI3bIku criaBsHCKOM KynbTypsl, 2003, 400 c.

14. Coiicdep B.H. Mexnynapoansiii mpoekT "['enom denoBeka". — CopoBckuit 00pa3oBaTeIbHbII
xypHai, 1998, N 12, c.4-11

15. Kucenes JI.JI. 'enom uenoBeka u 6nonorus XXI Beka. — Bectauk Poccuiickoit akageMuu HayK,
2000, 1. 70, Ne 5, 412-424.

16. Yemepuc A.B., AxynoB 2./1., BaxutoB B.A. CexBennpoBanue JJHK. — M.: Hayxka, 1999.

17. Kopoukun JI.. OnTorenes, 3pomtonus u reusl. — [Ipupona, 2002, N7.

18. I'BozneB B.A. INoxmwxknas JIHK sykapuot. Hacts 1. CTpykTypa, MEXaHU3MBI TIEPEMEIICHHS 1
POJIb IOJIBUYKHBIX 3JIEMEHTOB B ITOJIEPKAHUU LIEIOCTHOCTH XpOMOCOM. — COpOBCKUI
oOpasoBarenbHbIN KypHaI, 1998, Ne 8, c. 8-14; 15-21.

19. I'Bo3aeB B.A. Perynsiius akTHBHOCTH T'€HOB, 00YCIIOBICHHASI XUMUYECKOU MOau(HUKaITei
(metmmupoBanuem) JIHK. — CopocoBckuii oOpaszoBarenbHbIi xxypHai, 1999, N.10, c. 11-17.

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

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

23. Kucenes JI.JI. 'enom yenoBeka u 6uonorust XXI Beka. — BectHuk Poccuiickoii akagemun HayK,
2000, 1. 70, Ne 5, 412-424.

24. 3enenun A.B. ['eHHas Tepanus Ha TpaHUIE TPETHETO THICSUENeTus. — BectHuk Poccuiickoit
akagemuu Hayk, 2001, 1. 71, Ne5, 387-395.

25. Kopoukwus JI.W. Beenenue B renetuxy pa3zsutus. — M., 1999.

26. Porae E.I., bopunckas C.A. I'eHbl u moBeacHUE. — XUMHS U ku3Hb, 2000, N3, 20-25

27. Jlmmbopckas C.A., Xycuyraunosa D.K., bananosckas E.B. DTHoreHoMuKka 1 reHoreorpadus
HaponoB Bocrounoit EBponsl. — M.: Hayka, 2002.

28. MonexynsipHas Ouonorusi: CTtpykrypa W OWOCHHTE3 HyKIeHmHOBBIX kucior. Ilox pen. A.C.
Cnupuna. M. Beicmias mkona. 1990.

7.3 llepuoanueckue u3gaHusi
1.T'eneruka
2. loxnaasl Poccuiickoit AkagemMun HayK
3. U3Bectust PAH. Cepust Ononornueckas
4. MenuinHCcKas TeHETHKA
5. buomeauinna

7.4 UnTepHeT-pecypchl
Yueonvie unmepnem-pecypcoi:
www.knigafund.ru 9BC “Kuura®onn” - yueoHble 1 HayYHbIe MATePHAJBI 1JIsl BY30B.
http:// iprbookshop.ru 9BC “IPRb00KS” — y4eGHble, Hay4YHbIe M MePHOIHYECKHE H3TAHUS IS
By3oB u CIIO.
https//:u36.pp — HanmoHadbHast W JekTpoHHass Oubauoreka PI'B. IlosHOTeKCcTOBBIE W
3JIeKTPOHHBbIE HH(OPMALIHOHHbIE PECYPCHI, 2 TAKIKe €IHHBINA CBOIHBII KaTajor (oHaa.
http:// polpred.com — O630p CMU.
http://lib.kbsu.ru — 9BC KBI'Y aJjiekTponHblii kKaTajor ¢gonaa (noHorexkcrosas BJI).
http://www.diss.rsl.ru — 3nexkTponnas onéauorexa qucceprammii PI'B.
http://www.viniti.ru — 3;iekTpoHHblii bank naHHBIX pedepaTuBHBIX KypHanoB BUHUTU PAH
M0 IHPOKOMY CHIEKTPY HaYK.
http://www.isiknowledge.com — ‘Web of Science” (WOS) anajaurHyeckasi M HUTATHas 0a3a
JAaHHBIX.
http://scopus.com — Skivers Scopus wu3gareabcTBa Jab3eBup. Hayka M TexHoJIOrum.
Anagutuyeckue b/,
www.elibrary.ru — Poccuiickue u 3apy0e:kHble HAyYHbIE KyPHAJIBI.
http://elibrary.ru - ba3a nannbix Science Index (PUHLI).
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http://lib.kbsu.ru/
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http://www.viniti.ru/
http://www.isiknowledge.com/
http://scopus.com/
http://www.elibrary.ru/
http://elibrary.ru/

www.studmedlib.ru — ssekTpoHHasi GUGJIHOTEKA TEXHMYECKOT0 NPodus.

www.medcollegelib.ru - 95C

JlonomHuTeabHbIC
1. buorexHonorus - coctossHue u IICPCIICKTUBEI

. UHCTUTYT LIUTONOTMH U TEHETUKHU CI/I6I/IDCKOFO ornencuus PAH

. basa gannbeix Pubmed crareiil B OHOJIOTHYECKUX YKYPHAIAX

. Bcepoccuiicknii HayduHo-uccaenoBarenasckuii nuctutyT uM. H.JM. Basuiosa (BUP)

. O630p NCBI ¢ caiita molbiol

2
3
4. baza renernueckux ganHbix UK CROPNET no pa3HbIM CeIbCKOX035MCTBEHHBIM KYJIbTypam
S)
6
7

. GENRES Mudopmanus o TeHeTHYECKUM pecypcaM pa3InyHbIX KYIbTyp

7.5 MeToanyeckne yKka3aHus K Ja0OpaTOPHBIM 3aHATHAM.

1. CutnukoBa A.Jl., CutHukoB M.H., Kepedosa M.K. JlaGopaTopHbiii MpakTUKyM IO T'€HETHKE.
Hanpuuk, PO KBI'Y, 116c.
2. bororoBa 3.U., Kepedposa M.K., burryeea M.M., ITaputoB A.JO. I'enetnueckuii ananu3 Ha D/
melanogaster. Meroauueckue ykazanus kK npaktadeckuM 3ansatusm. PO KBI'Y, 46¢.

3. Bartu K.B., TuxomupoBa M.M. PykoBOACTBO K MPAKTUYECKUM 3aHATUAM IO TeHeTuKe. MockBa
«[Ipocemienuer, 1979.
7.6 MeToanyeckne yKa3aHus K NPAKTHYECKUM 3aHATHAM — He NMPeIyCMOTPEHbI

7.7 MertoauyecKkue YKa3aHMsl K KYpPCOBOMY IPOCKTHPOBAHHMI0O M [PYrHM BHIaM
CaMOCTOSITE/IbHOI Pa0doThI — He MPEAYCMOTPEHBI.
7.8 IIporpamMHoe o0ecmeyeHHe COBPeMEHHbIX HMH(OPMALMOHHO-KOMMYHUKAIMOHHBIX
TeXHOJIOTHH
MynbTUMEMIHBIN POEKTOP, HOYTOYK FUjitsu, TerxeBu3op, BUAMOMArHUTO(OH.

Marepuansl

JleMOHCTpamuu K JIEKIUSIM B BUJIC MPE3CHTAIIUH B opmaTe ppt.

8 MartepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIINHBI
DIEeKTPOHHBIE MaTepHalibl (HAOOPHI BUICO- U ayIHO- MaTEPUAJIOB, 00yUaroIas KOMIIbIOTepHAs
JJIEKTPOHHBIE KOHCHEKTHI JICKIUH, JJIEKTPOHHBbIE Y4YeOHUKH,

mporpamma  «Roche Geneticsy,

npe3eHTaluu, rpaduueckas wuHbopmanus U Jp.) MO AUCHUIUIMHE «MoJekynspHas T'€HETHKa»
UMEIOTCs Ha Kadenpe oOuiel reHeTHKH, cenekuuu 1 cemeHoBoictBa b® KBI'Y.

dupma-
Ne HU3TOTOBUTE]b,
HaumeHnoBaHue enHUIBI Ha3nauenue, OCHOBHBIE XapaKTEPUCTUKU
n/n Crpana-
MIPOU3BOIUTEID
Llentpudyra MIKRO 20 Lentpudyruponanue, npodOAroTOBKa
1 |(200)R, 24%0.2-2.0 mut, o |Hettich, I'epmanusi|  00pa3ioB u CTaHAAPTHBIX JTAOOPATOPHBIX
18,626 g NPUIOKEHUN
Munu 1ieHTpuyra/BopTeKc Lentpudyruposanue na 2400 06/mMuH, ¢
2 [Combi-spin, Hettich, I'epmanus KPBIIIKOH Ppo0OAroTOBKa 00pa3oB U
CTaHJAPTHHIX JTa0OPATOPHBIX MPUIIOKEHUH
n(poBOI TEpMOCTAT TUTA [Tonnepxanue NOCTOSITHHON TemmepaTypsl (25-
3 [ BIOSAN, JI
«Dry Block» » 2 1ATBHA 120 °C), ¢ amomunmeBsIM 6110K0M A-103
P i .
OTOPHBIM TOMOTCHU3ATOP C Heidolph, I'omorenusarus, 5000-26000 06/MuH.
4 [madpospiM crIeeM I'epmanus B xomruiekTe ¢ nepxkaTeneM U 3aKuMOM
Crusher M p AeP '
5 OTcaCHBaTeHvL Poccust OtcacbiBaHue
MeTeITUTHCKUI
6 [TLIP-Goxkc Pocens bakrepuuaHbIi IPOTOYHBIN PELUPKYIIATOP,

00€eCTIeUnBAarOIINHA TOCTOSHHOE



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-
PEeLUPKYIATOPOM, TAKMEPOM, H/CTANb,
yIApONPOYHOE CTEKIIO

Cucrtema nyis [11[P B
peanbHOM BpeMeHH 1Q5

Amiuinukanus B peaibHOM BpeMeHH,
IIpeJHa3HaYeHblas 1JI1 aBTOMATHYECKOM
JETeKIIUU TPOIYKTOB aMILTU(HUKAINH B

7 BioRad, CILIA
pEeXHUME PeaTbHOrO BpEMEHHU HEMOCPEICTBEHHO
B IIPOOHUPKE, BOBMOKHOCTBIO KOJTHYECTBEHHOTO
omnpeesieHus: MPOaYyKTa
8 E;;;;;{:Eggcggg?\(;fmm APC, Poccus Obecneuenne OecriepedoHOTO MUTaHUS,
IAHaTMTHYECKas CUCTEMa AHanu3 reneil, 6JI0TOB, OKpaIIeHHBIX
9 buo/lok-Ut M-26X UVP, (bITyOpUCIIETHBIMU ¥ BUTUMBIMH KPAaCUTEISIMH,
CIIA 1e4yaTh, QpXUBUPOBAHNUE COCTABICHUE OTUYETOB,
ananorosas [13C-kamepa
CriexrpodoTomerp Jyist onpenesieHrst KOHIEHTPaluu U KauecTsa
10 BIOWAVE I'epmanns HK, xoHnenTpamnuo 6enka, CrieKTpaIbHbIN
mnamason- 190-1100, OIT guanazon- 0-0,5 ex.
BepTukanbHas sueiika ais AHann3 KOpOTKUX (PparMeHTOB HYKJIEHHOBBIX
hitekTopodopesa KHCIIOT U OCITKOB METOJIOM dJIeKTopodopesa B
11 PROTEAN Il xi, BioRad, CIITA HOJHaKpUIaMUIHOM rene, 20 M, 1.0 MM
creiicepsl (4 ) U rpedeHku Ha 15 myHoK (2
IIT).
Saeiika st AHam3 (parMeHTOB HYKJICHHOBBIX KHCIIOT U
1p [OPM3OHTANLHOTO BioRad, CIIIA OEIKOB METOJIOM aneKT(ipO(bopesa B araposHoM
piiektpodopesa Mini-Sub resie ¢ Y®-npo3payHoil moioxkkon 7x10 cm
Cell GT, Y TOJICTABKON IS 3AJIMBKU
HwuskoremneparypHbIi
13 |BepTUKaIBbHBIN Sanyo, Snonus Xpanerue 00pasios NpH HU3KIX
Temriepatypax, (-86), V 382
MOPO3MITHHUK
14 Becnl ananuTHyeckue, Precisa, B3BemmuBanue o6pasios, 220 1, Tounocts 0,1
[[IBelinapus MI'
15 Bechbl TeXHUYECKUE, Ohaus Scout Pro, Bssemmpate 06pasios, 2000 /0,1
CIIA
[lenTpudyra 320R, ¢ UNIVERSAL Hentpudyruposanue, mpoOOAroTOBKA
16 |oxnmaxxaeHueM, c CIIIA ’ 00pa31oB U CTaHAAPTHBIX JJAOOPATOPHBIX
MPUHAJICKHOCTSIMHU TIPHIIOKCHU T
ABTOMAaTHYECKUI iPrep Purification Tins soinenenus IHK, PHK, 6exos, 12
17 |aHanmu3atop AJis BBIJCICHUS Instrument, 6
JTHK u PHK Anomus 00pasIoB 3a OJJUH MPOTOH
18 CrcremMa OYUCTKH BOJIBI Millipore, [IpenHasHaueHa Il OYMCTKH M JICHOHU3AIAN

Direct-Q 3

OpaHuus

BOJIBI




JUCT UBSMEHEHUH (JOMOJHEHUAI)
B pabouyto nmporpammy no nucuurinHe «MoseKymsipHas TeHETHKa 10 HaIlPaBICHUIO
noarorosku 06.03.01 buonorus

Ne Onemenrt (nyHkT) PI1J] | IlepeueHb BHOCUMBIX U3MEHEHU [Ipumeuanue
(momoTHEHMIN)

OO6cyxaeHa 1 peKOMEH0BaHa Ha 3acelaHiH KadeIpbl OMOJIOTHH, TE03KOJIOTHH U MOJIEKYJISIPHO-
TCHETUYECKUX OCHOB )KUBBIX CHCTEM

ITpotokom Ne or" " 202 .

3aBenyromuii kadeapoit A IO. [Tapuros




IIpunoxenne 1

Pacnpenesienue 6a/1/10B TeKylero U pyoe;xKHoro KOHTPOJIs

Cymma b6annos

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

Omeem Ha 5 éonpocos om 0 0015 6. om00056.| om0Ooo56.| omOado)o6.
[onHbI# IPaBUITBHBINA OTBET 1o 15 6amios 50. 50. 50.
HenonHe1i paBUIBHEIN OTBET or 3 nol5 0. orl 10506.| orlmo56.| orl no560.
OrtBer, cojiepXaIlnii HeTOYHOCTH, OIIHOKH 00. 00. 00. 00.
Bvinoanenue CaAMOCMOAmMENbHbIX om 0 0ol5 6. om00056. |lom00oo56 |omOooSo6
3a0anuil (peuteHue 3a0a4, Hanucanue

pechepamos, 0oknao, rcce )

1. | Pybesrcnwlii KonmpoJip 00 30 bannos 00 10 é. 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 186. 0or01066.| or0m066.| or0 10 6 6.
Hmozo cymma mexywiezo u pyberncnozo 0o 706annoe 00 230. 00 236 00 246

KOHmMpPOs

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

He Menee 36 6.

He Menee 12 6.

He MeHee 12 6

He MeHee 12 6

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

menee 70 6.
(51-69 6.)

menee 23 0

MeHnee 23 6

MmeHee 240

Tpetuii 3Tan (BbICOKHIi ypPOBeHB) -
COTJIUYHO»

OLCHKA

ue menee 70 6.

He MmeHee 23 6.

He MeHee 23 6

He MeHee 240




