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1. HCJII/I H 3a1a4Y1 OCBOCHHUSA JUCIHUITJINHBI

Ilenn Kypca 1oCcTUraroTCs ¢ MOMOILBIO:

- U3Y4YEHUs] COAEPKATEIbHBIX OCHOB IIpEAMETa MCCIEIOBAaHWW, IOHATUWHOIO ammapara u
METOA0IOTHYECKON 0a3bl MOJNIEKYIAPHON TeHETHKH;

- 03HAKOMJICHHUSI C COBPEMEHHBIMU HAIPABICHUSMU PAa3BUTHUSA U IPAKTUYECKOIO UCIOJIb30BAHUS
MOJIEKYJISIPHOM TE€HETHKH, KOTOPO€ OCYIIECTBISAETCS Ha JIEKUMSIX 00 Kypcy “MonekynspHas
reHeTnKa’”;

- O3HAKOMJICHHSI C COBPEMEHHBIMU METOJaMH pabOT ¢ HYKJIIEMHOBBIMH KHCJIOTAMH, METOJAMH
Boiienenuss JIHK u PHK, omnpenenenusi ypoBHS SKCOPECCMM T'€HOB B Pa3JIMUHBIX THUIAX KIETOK,
METOJIaMU MOJIEKYJIIPHOW JUarHOCTUKH HACJIEICTBEHHOM IPEApacOIOKEHHOCTH K pPAa3IMYHBIM
3a00JI€BaHUIM;

- CaMOCTOSITENIbHOW Pa0OThl CTYACHTAa CO CIEUUAIBHOW JIUTEpaTypod, B TOM YHCIE U
ANEKTPOHHBIMU 0a3aMH JaHHBIX POCCUUCKUX M 3apyOekKHBIX OMOIMOTEK, a TaKke BeIyLIUMHU
HAayYHBIMH ~ JKypHaJlaMH  OHOJOTMYECKOH, MOJIEKYJIIPHO-OMOJIOTHYECKOM U MOJEKYJISIpHO-
F€HETUYECKON HANPABJICHHOCTH, BBIXOJALIIMMHU HA PYCCKOM U MHOCTPAHHBIX S3bIKAX.

3agaun AUCHUIVIMHBI “MoJIeKysipHas T'€HETHUKA’ COCTOST B TOM, YTOOBI JaTh CTYIEHTY
(GyHIIaMEHTAJIbHYI0 TEOPETUYEeCKyl0 0a3y, KOTopas HeoOXoauMma [Uisi OCBOEHHUS MPaKTUYECKHX
METOZ0B PabOThl HA HOBOM MOJIEKYJISIPHOM YpPOBHE, COBPEMEHHBIE MPEACTABICHUS O HANPaBICHUAX
pa3BUTHUSL MOJIEKYJISIDHOM T'€HETHMKH, TEHETUYECKOM anmnapare KJIETKH, O CTPYKTYPHOM OpraHu3aluu
HYKJICHHOBBIX KHCIIOT M OCJKOBBIX MOJIEKYJ, (hOPMHPOBAHUH HMX IMPOCTPAHCTBCHHON CTPYKTYpHI,
METOJIax ONpPEAEICHU HYKICOTHAHBIX nocaenoBarenbHocteit JIHK, noHstue o myraresese u T.1.

B nmanHOM Kypce CTyIEHThl 3HAKOMSTCS C HOBEWMIIMMHU JaHHBIMH B OOJACTH TEHETHKH,
MOoAPOOHO HM3Y4YalOT BaXKHEHIIME MEXaHU3MBbI, 00ECIEUMBAIOIIUE DPEan3alii0 OCHOBHBIX CBOWCTB
KUBOM MaTepuu; perviMkaiuio, penapanuio, pekomounanuo JIHK u PHK, crpoenune u ¢ynkuuun
HYKJIEMHOBBIX KHCIIOT. DTO MO3BOJISAET OyAYIIEMY YUUTENI0 OHMOJIOTHH OPUEHTHPOBATHCS B HOBEHIIIMX
JTOCTUKEHHSIX B 00J1aCTH MOJIEKYJISIPHOM T€HETHKH, MPAKTUYECKUX aCTIEKTaX ATUX JOCTHXKCHUH.

2. Mecro pucunminnsl B crpykrype OIIOII BITO

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

AKTYyalbHOCTh BBEJCHHS JAaHHOW JHUCHMIUIMHBI OOYCJIOBJIEHA TEM, 4YTO MOJEKYIsIpHAas
TeHeTHKa SBIsIeTCS OAHOW W3 HaumboJliee CTPEMUTENBHO pa3BUBAIOLIMXCS obnacteil Ouonoruu,
OTKPBIBAIOIIICH HOBBIE TOPU3OHTHI 3HAHUSA, YTO JAET WCKIIOYUTEIbHBICE BO3MOXKHOCTH IS
COBEpIICHCTBOBAHUSA M CO3JaHMs MPHUHIMIIHAAIHLHO HOBBIX METOJIOB M TeXHOJOTHWH. JlocTkeHus
MOJICKYJIIPHOM TEHETUKH TIO3BOJIMJIA OCYIIECTBUTh HACTOSIIUN TIPOPHIB B MOJEKYJISIPHOU U
KJIETOYHOW OMOTEXHOJOTHH, TEPEBEPHYB NPEACTABICHUE YENOBEKAa O CYIIHOCTH TMPOIIECCOB
peanu3alui TEHETHYeCKOoW HWHGOpMAIMK W TMepefadyd HaCJIEeICTBEHHOr0 MaTepuaia JOYepHUM
KJIETKaM WJIK TTIOTOMKaM M BOOPYKHB €ro HHCTPYMEHTAaMU JJIsl HapaBJICHHOTO0 U3MEHEHHUs TeHOMa U
yIpaBiaeHus ero QyHKIIMOHHPOBAHUEM.

Lenpto pa3paboTku yueOHO-METOIUYECKOTO0 KOMILIEKCa MO AUCHMITINHE «MoJeKynsapHas
TEeHETUKa» sBIsieTca Oosiee d(PPEeKTUBHOE OCBOEHWE CTYACHTaMH JaHHOTO TMpeaMera, KOTOopoe
JOCTUTAETCS MIPH PEIICHUH Psi/ia CIeIYIOIINX 3a/au:

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

e OrmpeneneHue MecTa M POJM AUCHUILIUHBI «MOJEKylIsapHas TeHETHKa» B 00pa3oBaTeNbHOM
porpaMMe, €€ OCHOBHBIX YUeOHBIX IIeNiel U 3a1a4.

e  OrpaxkeHHe B COACPAHUH JAHHOHN JUCIUATIIMHBI COBPEMEHHBIX JTOCTHKEHUH HayKH, TEXHHUKH,

KyIbTypbl W Jpyrux cdep oOIEeCTBEHHONW TMPAKTUKH, CBSI3aHHBIX C JaHHOW Yy4eOHOMH

JUCHUIIIINHOM.



e  OpraHuzainus CaMOCTOSITETLHON paOOTHI CTYJCHTOB C YIETOM PAIlHOHATBLHOTO UCTIOIh30BAHUS
U pacmpenelieHus y4eOHOTO BpEMEHU MEXAY ayJUTOPHBIMU 3aHSATHSAMHU U CaMOCTOSTEIHHOU
paboTOM CTYJIEHTOB.
e OmpeneneHue Kpyra y4eOHO-METOIUIECKOTO 00ECIICUeHHS JUCIUTIINHBI, HEOOXOIUMOTO IS
€ro yCBOEHHUSI.
e Pa3pa0oTka ONTUMAIBHBIX CUCTEM TEKYIIETO U UTOTOBOTO KOHTPOJIS 3HAHHUH CTYJCHTOB.
e (OOocHOBaHHME WCIOJb30BaHUSI WHHOBALMOHHBIX METOJOB B TMPOLECCE MPENnoJaBaHUs
«MoOneKynsapHOU F€eHETUKW.
Kypc «MonekynspHasi Te€HETHKa» TMpenojaercss B TeyeHue 6 ceMmecTpa Ha 3 Kypce
OakanaBpuaTa CTyJeHTaM OYHOH (POPMBI OOYUEHHSI.
Ha usyuenue kypca «MounekynsipHas renetuka» orBoautcs 108 yacoB (M3 HUX JEKIMOHHBIX -
17, nabopaTopHbIX - 34 U 17151 CAMOCTOSITETLHOU paboThI - 48 yaca), 3aKaHIUBACTCS 3aUETOM.

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHS CO/IeP:KAHMS JMCIHILIMHbI

[Tponiecc wm3yueHUs AMCLMIUIMHBI HaNpaBieH Ha (OPMHUPOBAHUE HJIEMEHTOB CIEAYIOIINUX
komiereHMil B coorBeTcTBuM ¢ ®PI'OC BO u OIIOIT BO no naHHOMY HallpaBJIEHHIO MOATOTOBKH
(cIenuanbHOCTH):

IIKC - 2.1. [lemoHCTpUpyeT 3HAaHUS IO YCTPONCTBY M NpHUHLUIAM padOThl, IpaBHIaM
TEXHUKHU 0€30IIaCHOCTH HCIOJIb3yeMOro jJabopaTOPHOro 00OpYAOBaHMS, BO3MOKHOCTSAM M 00JacTu
WCIOJIb30BAaHUsl amnmnapaTypbl U OOOpYyNOBaHUS JJIsl BBINOJIHEHUS OMOJOTMYECKUX HCCIIECJOBAHUM,
IPUHLUIIAM HOJArOTOBKH U MPOBEICHMSI TOJIEBBIX UCCIIEI0OBAHUI.

B PE3YIbTAaTC OCBOCHUA TUCHUIIIIMHBL 06yqa}om1/117lc;1 JOJIZKCH:

3HaTth:

- 0COOEHHOCTH CTPYKTYPHO-PYHKIIMOHAIBHON OpPraHn3aIiy HyKICHHOBBIX KHUCIIOT;

- MEXaHHU3M pean3aluu HacleJACTBEHHON HH(pOpMAaIIIH;

- OCHOBHBIE YEPThI OPTaHU3AIIMHA TEHOMOB 3YKapUOT, MPOKAPHUOT U BUPYCOB;

- po0seMbl CTaOUIBLHOCTH TEHETHYECKOr0 MaTepuaia, TUMaX CTPYKTYypHbIX nmoBpexaeHuil B JJHK u
PHK;

- TEHETUYECKUN KOHTPOJIb U MEXaHHU3M CIIOHTAHHOT'O U MHAYIIUPOBAHHOTO MyTaHI€HE3a;

- IPUHIIMITBI OPTaHU3AIMN TeHETUYECKOTO armapaTta aBTOHOMHBIX CTPYKTYP KIIETKH;

- TEOpEeTUYECKHE OCHOBBI M TMPHUHIMIBI KOHCTpyHpoBaHUs pekoMOuHaHTHBIX JIHK, o pomu
MOJIMMEPA3HOM IEMHON pEeaKIuu, TUOPUAM3AIMN HYKJICHMHOBBIX KHCJIOT M JAPYTHX COBPEMEHHBIX
MEeTO/aX B U3yUYCHUH HYKJIEMHOBBIX KUCIOT;

- ponb OuOMH(POPMATUKH B COBPEMEHHOW MOJEKYJISIPHOW TEeHETMKEe W 0a3ax JaHHBIX TIO0
MOJIEKYJISIPHON OMONIOTMU U T€HETUKEe, MeToJaM MHGOPMAIMOHHOTO aHajn3a MOCIeI0BaATEIbHOCTEH
HYKJIEUHOBBIX KUCJIOT.

YMeTh:
- NPUMEHATh COBPEMEHHBIE SKCHEPUMEHTAIbHBIE MOJXObI I aHalld3a F€HETUYECKOro ammapara
KHUBBIX CUCTEM,

Baangern:

- COBPEMEHHBIMU METOJaMH YCTaHOBIIEHUS U aHanu3a cTpykTypsl U ¢pynkiuu JJTHK u PHK;

- COBpeMeHHI)IMI/I METOJaMHM BBIACICHUS, OYMCTKM M aHajlu3a HYKJ'IGI/IHOBI)IX KHCIIOT, METOIbI
MOJIEKYJISIPHOM AUArHOCTUKU JJIsl PEIICHHS] HAyYHbIX U MPUKIAIHBIX (MEAUIIMHCKUX) 3a]1a4;

- MCXaHU3MaMHnu perynﬂupm BKCHpeCCI/II/I TCHOB;,

IIpnoOpecTH ombIT JeATEJBLHOCTH B cdepe oOBIajeHUs 3HaAHUAMU O Kypey «MonekymspHas
TeHETHKa», SIBJISISICh HAMPABJISIONIMM U CBA3YIOIIMM 3BEHOM B M3YyYEHUHU BCeX OTpacieil Omosoruu u
reHeTuku. CriocoOCcTBOBaTh (POPMUPOBAHUIO MTO3HABATEIBHON M MPAKTUUECKON AEATEIbHOCTU U STUKU
CTYJEHTOB, PACIIUPSTh UX HAYYHO-TIE1arOrH4ecKuii, OMOJIOTHYECKUIl U OOLIEKYIbTYPHBIN YPOBEHb.



4 Copepxanue ¥ CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)
4.1 Coagepxanue pa3iejioB IMCHUNINHBI

Kon
Coneprxanue paszena KOHTPOJIU
No AP pasit POz ®dopma
HaumenoBanue pyemoi
pasnx TEKYIIETOo
pazzena KOMIIETEH
ena KOHTPOJIA
uuu (Wi
€€ YacTH)
1 2 3 4
1 Beenenue. Ctpoenue u | [Ipenmer MOJIEKYJISIPHOU resetuku. | [IKC - | K,PK, T
byHKIUHA [IpeemcTBeHHOCTH TIPOOIIEM Kilaccuueckon | 2.1
HYKJIEMHOBBIX KUCJIOT. | U MOJEKyJIsipHOH reHeTuku. CBoiicTBa
Meroasl HYKJIEMHOBBIX KHUCJIOT KaK N€HETUYECKOI'O
MOJIEKYJISIPHOM Marepuaa.
TEHETUKH. Opranu3zanus reHeTUH4eCKOro Marepuana y
MonekynspHble BUPYCOB 51 OakTepuil.
MeXaHu3Mbl OCHOBHBIX | [loidykoHCepBaTHBHBII croco6
MPOLIECCOB XPAHEHUS U | PEIJINKALIUA JHK. [IpeppiBUCTBIN

nepecaadu
TCHECTUYCCKOI'O
mMarcepuaiia.

xapakrep cunre3a JJHK npu permmkanumn

in  vivo. XapakTepuCTHKa pPa3IUYHBIX
JAHK-nonumepa3. Perynsuust mnpoieccos
peruiikauuu.  MeXaHu3Mbl  peryssuu
MHULYALUY PETUIMKALINN. Pennukanus
KOHIIOB  xpoMmocoMm.  Temomepa, ee
cTpykrypa u  ¢yHkuun.  IIpoGiema

CTaOMJIBHOCTU T'€HETUYECKOro Marepuaa.
Tunsl cTpykTypHbIX noBpexaenuii B JIHK.
Tunsl penapalMOHHBIX IPOLECCOB.
Mexanu3M M 3Ha4eHUE SH3UMATHYECKOU
(doTopeakTHBALIUU. OKCUM3UOHHAs
penapauus JIHK. PemapatuBHbI cHHTE3
JIHK: METObI OIIpeNeIIEH s,
TEHETUYECKUA  KOHTPOJIb. MeXaHU3MBI
NOCTPEIUIMKAaTUBHOM  penapauuu. [lyts
PEKOMOMHAIIMOHHOMN penapanuu:
JI0OKa3aTesIbCTBA CYILIECTBOBAHMSA, CXEMa,
JH3UMOJIOTUs. B3anMooTHOImEHNs
pa3ianuHbIX MexaHu3MoB penapauuu JTHK
B  Kierke. Pemapanus  MEXHUTEBBIX
CIIMBOK M ABYHHTEBBIX pa3peiBoB B JIHK.
Oco0OeHHOCTH TPOIIECCOB penapauud B
KJIIETKaxX MJICKOITUTAOLIUX poJIb
XpOMAaTHHA, pemnapanus B AKTHBHO
TPaHCKPHUOUPYEMBIX TEHaX, COIpsDKEHHE
CHUCTEM TPAHCKPUIIIMM M  pelNapanui.
CBs3p HapylIEHUH B CUCTEMAX penaparnuu
JHK c MOJIEKYJIAPHBIMA
HACJIC/ICTBEHHBIMH OOJIE3HSMH U PAKOM.




Tpanckpunuus u
TPaHCIALHA.
Perymsuus skcnpeccun
TCHOB.

Tpanckpumnuus, oOmas XapakTepUCTHUKA
nporecca, OCHOBHBIE MOHSATHS:
KOAUpYIOIlass M MaTpUyHas LeNu B
monekyne JIHK, npomorop. OcHOBHBIE
npoayktel TpaHckpunuuu: MPHK, TPHK
pPHK, mansie anepusie PHK.
Tpanckpunuus y nNpoKapuor.
TpaHcKkpuLUs y 5yKapuoT.

CrnaiicuHr.

Tpaucnsus.

Crpoenrie ¥ (QyHKIMM TPOMOTOPOB Y
OpoKapuoT. Moaudukaum CTPyKTYpbl
PHK-nosmmepassl. [IpuHnmn xackagHou
peryssinun. Ponb cynmepcnupanusanuud U
METUIIMPOBAHUS B PEryJISALIMU IKCIPECCHU
T'CHOB.

OHXaHCcephl 51 OETIKU-PEeryJIsTOPHI.
JIByXKOMIIOHEHTHBIE CHCTEMBI PETyJIALNUH,
CEHCOpHas poib IIPOTEHHKNHA3.

MexaHu3Mm KaTabOJIMYeCKON pernpeccu:
posib tukimueckod AM® u Genka BAK,
TF€HEeTUYECKUI aHaIu3 CUCTEMBI.
Perynauust cunre3a crabunbuHbix PHK u
OeJIKOB pudocoMm. Knaccudukanus
ONEpPOHHBIX cUcTeM y Oaktepuil. CucTeMbl
HEraTUBHOTO U TO3UTHUBHOTO KOHTPOJIA.
I'eneTnueckuit aHanus3 JIAKTO3HOT'O
onepona. CBoiicTBa Oenka-penpeccopa u
OCOOCHHOCTH OpraHMU3allMM  ONEPOHHBIX
yuactkoB JIHK.Perymsmus tpanckpunuuu
HAa YpPOBHE TepMHMHAaUMH. Perymsmus
TpuUNTo(aHOBOTO  OMepoHa:  (YHKIUHU
TuAepHOW oOsiactu, arreHyartopa. Poub
oOpa3zoBaHus «mumnuwiek» B nuaepHoi PHK
U COMNPSKEHUS MPOLECCOB TPAaHCKPUIILUU
" TpaHCIALUN B TEPMUHALINH
TpaHckpunuuu. OCoOEHHOCTH Ipolecca
TpaHcKkpunuuu y  dykapuor. PHK-
MOJIUMEPAa3bl Tpex THUIIOB,
TPAHCKPHUILIMOHHBIE (DAaKTOPBI, CBOICTBa
IIPOMOTOPOB, YHXAHCEPOB U CANUJICHCEPOB.

Perynsarophsie Oenku, 1754
(GyHKIIMOHATIbHBIE JIOMEHBI. Ponp
METHINPOBAHMUS B perynsanun

TPAHCKPHUIIIWH. MexaHu3MEbl peryismun
T€HOB  MpPH  YYaCTUU  CTEPOUTHBIX
ropMoHoB. Pomp  nuddepenmuanpHOTO
CIUTAliCHHTa B PETYJSIUU  JKCIPECCUH
TCHOB.

IKC -
2.1

K, PK, T

N3meHUnBOCTH
T€HETUYECKOTO

ABTOHOMHass M o00mas HeCTaOUIBHOCTD
T€HOMA. Ponp MUTPUPYIOLIUX

[KC -
2.1

K,PK, T




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

BO3HHUKHOBEHUH MYyTallHi, nenenmit, | 2.1
JIYTUTUKALUA

MonekynsipHble MEXaHU3Mbl CIIOHTAHHOTO
MyTareHesa. I'enbI-myTaTOpBI U

aHTUMyTaTOphl. CBSA3b MYTaOWUJIBHOCTU C
Hapymenusmu B cunreze JJHK (myranuu B
JHK-nmonmumepaznom rene u ap). Ponb
«penaKTUPYIOLIEH» HYKJIEa3bl.
[TocTpennkaTuBHas penapanus
HECIIApEHHBIX OCHOBAHMI: poJIb
metumupoBanuss  JIHK  (dam-cucrema),
byHKIIH mut-reHoB. Myrarenes,
CBSI3aHHBIN € penapaiueld 8-OKCUI'yaHWHa
U allypUHOBBIX cauToB. MyTareHHas poib

5-MEeTUIIUTO3UHA B KJIETKax
MJICKOTUTAOIIHX.

MexaHu3Mbl WHIYLIUPOBAHHOTO
MyTareéHes3a, CBSI3aHHbIE C MPOLIECCOM
peIUIMKaLUN (mevicTBUe
HUTPO30TyaHU]IMHA, AKpUJIMHOBBIX
Kpacutenen). «MyTtareHHbie» u
«0e30mMO0YHBIC» TIPOIECCHl  perapaiyuu
JIHK. NunyunbenbHble MEXaHU3MBI

penapanuu. Cucrema SOS-pynkuumii. Ponab
reioB recA, lexA, umuCD B VYO-
WHYIIUPOBAHHOM MyTareHese.
['eHeTHUECKHIT KOHTPOJB penaparuoHHON
CHUCTEMBI «aJIalITUBHOTO OTBETA.

Opranuzanusa reHomoB | OcobeHHocT  opranuzanuu  redoma | [TKC —

OpraHes1 3yKapuoT. xjoporiactoB. Cunre3 minactuanon JIHK | 2.1
B TpoIlecce pa3BUTUS  XJIOpOIUIACTA.
IInmactunnas PHK-nonumepasa "

pEryJisius TPAHCKPUIILIUH XJIOPOIIACTHOM
JAHK. Poinb sinepHbIX T€HOB U MEXaHU3MBI

MOCTTPAHCKPUIILIMOHHON perynsumuu
¢byHKIMi XJIoporutacToB. MoeKymIsipHO-
TreHEeTHYECKHE aCTIEeTKBI
HHJIOCUMOMOTHYECKOTO  MPOUCXOKICHUS
XJIOPOILIACTOB.

Crpoenue T€HOMOB MUTOXOHJIPUI
JIPOACKEN u MJIEKOTIUTAIOIUX.

OCOOEHHOCTH CTPOEHHUSI TMPOMOTOPOB U
tpanckpunuuu  JITHK ~ muToxoHmpuid.
PexomOuHamms MHTOXOHIPUATIBHBIX
F€HOMOB. MyTal reHOB MHUTOXOHJIPUU.
[Tomumopdusm muroxonapuansHoit JJHK
U €ro HCIOJb30BAHME B MOMYJISALUOHHO-
T€HETUYECKUX UCCIIEIOBAHMSIX.

4.2 CTpyKTypa IMCIHILIHHBI
OO6mias TpyA0€MKOCTh UCIUIUIHHBI COCTABISIET 3 3a4eTHBIX earHUIIBI (108 qacoB).




Bun paGotbt TpynoeMKocCTb,

9acoB
Bcero

OO0uasi TPy10€eMKOCTH (B 324eTHBIX €IMHULIAX) 3

KonTakTHas padora (B yacax): 51

Jlexyuu (J1) 17

Ipakxmuueckue 3auamus (113)

Cemunapckue 3ansmus (C3)

Jlabopamopuwvie pabomut (JIP) 34

CamocrosiTesbHasi padora (B yacax): 48

Kypcosoii mpoekr (KII), kypcosas pabora (KP)

Pacuetno-rpaduueckoe 3ananue (PI'3)

Pecdepar (P)

Occe (D)

CamocToATeNbHOE U3YUYECHUE Pa3IesIOB

Konrponsnas padora (K)

CamormoaroroBka (mpopadoOTKa ¥ MOBTOPEHUE JIEKITUOHHOTO

MaTepHualia 1 MaTepuaia yaeOHHKOB U y4eOHBIX TOCOOHIA,

MOJITOTOBKA K JJa00PaTOPHBIM U TPAKTHYECKUM 3aHSITHUSM,

KOJJIOKBHYMaM, pPyOeKHOMY KOHTPOJIIO U T.1.).

ITonroroBka u clava 3avera 9

Buj uTOroBOro KOHTpOJIs (3a4eT, IK3aMeH) 3a4er

JIEKITMH
TemaTnuyeckuii n1aH Jekuui no kypey «MoJieKyasipHas FeHeTHKA
Ne n/nn Tema Jlureparypa
Jlexuus 1. Beenenue. Ilpenmer u 3agaun Kumynes N.®. O6mas u MonekynspHas
1. MOJIEKYJSIpHOM  reHetuku.  Hcropus reHetuka. — M3-sBo HoBocuo.
BO3HUKHOBEHUS u pa3BUTHS. VYuusepcurera, 2002.
CoBpeMeHHbIE IIPEACTaBICHUS 0 Aiana @., Kaiirep JI. CoBpeMenHas
CTpOCHMH U (YHKUUU HYKIEUHOBBIX reHetuka. M., Mup. 1988.
KHCIIOT. Meronsl MOJIEKYJIIPHOU Nure-Beutomos C.I'. Beenenue B

TE€HETHUKH. — 24.

Jlekmus 2. Pemmukamus JIHK. Oo6mas

XapaKTEepUCTUKA mpoiiecca. OTansl
) pEeIUIMKAllMKA: WHULMALWA, TEpMUHALNS,
) anoHrauud.  KiroueBele  (hepMeHTHI,

YYaCTBYIOIIME B MPOLECCE PEIUIMKALNU

JHK. —24.

Jlexms 3. PexoMmOuHanms:
3 TOMOJIOTUYECKHIT KPOCCHUHIOBEp, CaMT-
) crienuduaeckas peKoMOrHaIHS,

TPAHCIIO3ULIUHA. — 24,

MOJIEKYJISIPHYIO T€HETUKY. Briciias mkona.
1983.

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

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

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

bapanos B.C., bapanosa E.B., lBamenko
T.3., AceeB M.B. I'eHoM uenoBeka 1 reHbI
«tpenpacnonoxeHHocTny. - CII0.,
Wurepmenuka, 2000.

[Tpo6aembl ¥ epCreKTUBBI MOJEKYIISIPHON
reHeTuku (coopuuk Tpynos UMI' PAH). —
M.: Hayka, 2002.




Jlekuus 4. Tpanckpuniusi y NpoKapHoT.
OOmast ~ xapakTepuCTHKa  TIpoliecca.
Oco0eHHOCTH TIpoliecca TPAHCKPUIIINK B

4. YKapUOTUYECKOU KIIETKE.
Crutaiicuar.  Mo3auyHas —OpraHu3anus
SYKApUOTUUECKUX TEHOB. OK30HBI W
UHTPOHBL. Perynsuus TpaHCKpUIIMH Ha
YPOBHE IPOMOTOPOB. — 24.
. Kumynes N.®. O0mas u MONeKyJIspHast
Jlexums 5. Tpancnauus. YHuBepcanbHbIA reneTHKa. — M3-Bo HoBocHG
reHeTuueckuil Ko, OnepoHHbIE CHCTEMBI YHPIBepCI;IT eta. 2002 '
eryJsiuuu.  Perymsamus — sKcrpeccuu . . '
5. PeryJial v P Aitana @., Kaiirep /. CoBpemenHas
FEHOB Yy OJyKapuor. Poilb TE€HOMHBIX renerrka. M., Mup. 1988
. .M., . .
TICPECTPOCK B PCry/IAUMH  JICHCTBIA Nure-Beutromon C.I'. Benenue B
TEHOB. — 24.
CHO MOJICKYJISIPHYIO TeHEeTUKY. Briciias
T 6. T . mkosna. 1983.
eKLIUA . S€HETHYeCKUW  ammapar
1 P JIbtoun b. I'enst. M. Mup. 2010.
M MOHHOT 1§ .
YTAlHOHHOTO porecca Cunrep M. bepr I1. I'ensl 1 reHoMBI. M.,
6. MonekynspHsie MEXaHHU3MBbI Mup. 1998
CHOHTAHHOTO u MHIAYLHPOBAHHOIO [Tarpymes JI.U. Dxcnpeccus TeHOB. —
MyTaresnesa. — 4. M.: Mup, 2000
§ , .
bapaunos B.C., bapanosa E.B.,
Hsamenko T.O., Acees M.B. I'enom
Jlekuus 7. MoOWibHBIE T'€HETHUYECKUE
YeJIOBEKA U T€HbI
anemeHThl. Poas MI'D B BOZHHMKHOBEHUM
. «tpeapacnonoxxeHnoctny. - CII6.,
myTanuid. OcoOeHHOCTH OpraHu3aluu
7. Nurepmenuka, 2000.
reHoma XJIOPOTLIACTOB. Crpoenue
TE€HOMOB MHTOXOHAPUN JPOXKEH U Ipobnemsl i nepenexTuBe!
MJIEKOMTHTAOMIHX. — 34 MOJICKYJISIPHOM T€HETUKHU (COOPHHK
' ' tpynos UMI" PAH). — M.: Hayxka, 2002.
4.3 JIabopaTopHbIe padoOTHI.
Ne Ne Kon-Bo
HaumenoBanue nabopatopHbix paboT
JIP | pasnmena 4acoB
1 2 3 4
) 1 3HaKOMCTBO C METOJMKON MPOBEACHUS MOJIMMEPA3HOM LIETTHOU 3
peaKIuu.
) ) N3yuenne ocoOeHHOCTEW TMPOBENEHUS TMOJUMEPA3HON  IEMMHON 3
peakuuu «B peagbHoM BpemMeHn» (Real-time PCR).
2 3 bnot-rubpuanzanus — meroq unentudukanuu moaexyn JJHK. 4
7 4 KounctpynpoBanue pexombunantHeix JIHK. CoctaB u cBoiicTBa 6
BEKTOPOB.
7 5 Brigenenne nnasmuaaoi JJHK. 3HakoMCTBO ¢ METOIUKOM. 4
7 7 Boinenenne wu  (QyHKIMOHHMpOBaHME THCTOHOB. Mcmomb3yroTcs 4
MIPOPOCTKHU COMU.
Hroro 34

4.4 llpakTHYecKue 3aHATUS (CeMHHAPBI) He MPeyCMOTPEHbI.
4.5 KypcoBoii npoekT (kKypcoBasi padoTa) He IpeyCMOTPEH.
4.6 CamocTosiTeJIbHOE H3yYeHHEe Pa3/1eI0B M CUUILTUHBI




Ne Kon-Bo
Bormpocsl, BEIHOCHMBIE Ha CAMOCTOSITEIBHOE U3yUeHUE
3aHATUSA 4acoB

1 2 3
1 OCHOBHBIE Pa3/eIibl MOJICKYJIIPHON T€HETUKH 4
o) I'enomuka 1 MOCTreHOMHUKA 6
3 MemunuHckas reHeTUKa 6
4 PexomOunanmonnsie JJHK 4
5 I'enetuka noina 2
6 MyTtanuoHHas HK3MEHYUBOCTh 6
7 MynbTrdakTopuaIbHbIC 3a00EBaHUS 8
8 MoHoresHsle 3a001€BaHUS 6
9 I'enom denoBeka 6
HTtoro 48

5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

5.1 AKTHBHbIE H HHTCPAKTHBHbIC oﬁpazoBaTeanble TEXHOJOI'nd, HCI0JIb3YEMbIC B
AYJAUTOPHBLIX 3aHATUAX

Bun
3aHATUA Hcnons3yeMble akTUBHBIE U HHTEPAKTUBHBIC KomnuecTtBo
Cemectp
(JI, ITP, 00pasoBaTesbHbIC TEXHOJOTUH 4acoB
JIP)
9 JI BBeneHue B MONEKYIISPHYIO T€HETHKY. 5
CrpykTypa v QyHKIHUN HYKIEUHOBBIX KHCIOT. 6
JIP Pennukarust reHeTHYECKOTO MaTepraia 5
Uroro: 16

6. OuneHouHble MaTepHajbl JJISl TeKYyLIero W Py0e:KHOro KOHTPOJISI YCIeBaeMOCTH U
NMPOMEKYTOYHOH ATTEeCTAHMH.

TunoBele TecTOBbIC 3aJaHUs I TEKylIero KOHTPoJsi (mpumepHsbie). B xoxe cemectpa

NpoBoasATCcA 3 py0esKHBIX TeKYLIHX KOHTPOJISA, OLleHMBaloLuiics mo 6 6a/1/10B.

I.

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

I.

S: B coctraB PHK Bxomsir:




=

-: TuMuH, aieHUH, UUTO3UH, TYaHUH
-: AJIeHUH, KCAaHTHH, [IATO3UH, T'YaHUH
+: Ypauun, ageHuH, UUTO3UH, TYaHUH
-: TuMuH, aieHUH, TUTO3UH, YpaLHII

: K BeicokonoBTopsitomeiics JJHK orHocuTcs:
+: Caremuutnas JJHK
- CTpyKTypHBIE T€HbI
-: JIHK, npencraBieHHast COTHIMH KOIIUA
-: MoOMJIbHBIE T€HETUYECKHE 3JIEMEHTEI

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

: Pernmukanus 31o:
-: Cunre3s MPHK
-: UcnipaBnenue noBpexaenuit JJHK
-: Cunre3s Oenka
+: Cunrtes Bropoi nenu JJHK

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

: Penapauus 3to:

-: YaBoenue konnvectsa JJHK

+: Ucnpasnenne nospexacuuit JJHK
-: CozpeBanne M-PHK

-: CunTe3 Oenka

: AnlyprHU3anus 3T0:

-: Pa3pbIB mypruHOBOIO KOJIbIIA

+: [loTeps HyKI€OTUAOM a30TUCTOIO OCHOBAHUS

-: [lorepst aMrHOTpyIIIBI

-: [IpucoenuHeHmne K a30THCTOMY OCHOBAaHUIO METHIIBHOM TPYIIIBI

: Tpanckpunius 3T0:

+: [Ipouecc xonupoBaHus HyKJIeoTHAHOH nocaenosarensHocTH JJHK B HykneoTninyro
nocneaosarenbHocTs PHK

-: [Iponecc ynBoenus konnuectsa JJHK

-: buocunres Oenka

-: Boccranosnenue nospexaenuii JJTHK

: B ocHOBE TpaHCKPUIILIUU JIEKHUT:

-: [IpaBuno Yapradda

+: [TpyHIUTI KOMITIEMEHTapHOCTH

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



w2

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

951

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

951

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

I
S: Cybcrparamu Ut CHHTE3a OIS THIHON IETH B MPOLIECCE TPAHCIISIINA SBIISTFOTCS
-: CB00OOIHBIE AMUHOKHUCIIOTHI
+: Amunoanmi-TPHK
-: A30THCTBIE OCHOBAHMS
- ATOD
I
S: Cesi3piBaHrE€ aMUHOKHUCIIOTHI cO «cBoei» TPHK karanusupyer:

-: JIHK-nonumepasa

-: PHK-nmonumepasa

+: Amunoammi-TPHK-cuaTeTasza
-: JIuraza

B Teuenue kypca mpoBoAuTCA 3 KOJUIOKBHYMa (KaX/blii KOJUIOKBUYM OIICHHMBaeTcs Ha § -
OaJoR).
Bonpocel Ha KOJVIOKBHYM:
1 peliTUHrOBasi KOHTPOJIbHASI TOYKA

1. IIpeameTr MoOneKyIsIpHOW TeHETHKHU. [IpeeMCTBEHHOCTh MPOOJIEM KIACCHYECKON U MOJICKYJISIPHOM
TEHETHUKH.

2. Meronpl MOJEKyISpHOW TEeHETUKH. Bxiax MoONeKynspHOM TIeHEeTMKH B pPa3BUTHE TIE€HHOU
WHXEHEPUU U T€HOMUKH.

3. CoBpeMeHHbIE MPEACTaBICHHS O CTPOEHMHM U  (QYHKUUMM  HYKJIEUHOBBIX  KHCJOT.
DKcnepuMeHTaIbHbIE JI0Ka3aTeabcTBa renernueckoi pynximm JJTHK.

4. Xumnueckoe crtpoenne Mmonekynasl JJHK. Crpykrypa JIHK. Kondopmanuu JAHK (A, B u Z-
¢dopmel). Hykneotuansrtii coctas JJHK.

5. DH3UMOJIOTUYECKUM MOAXO0 K U3YUEHHIO T€HETUYECKUX IIPOLIECCOB.

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



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

8. Ilonarue o0 OpWKMHE PEIUIMKALIMM, PEIUIMKOHE, BWJIKE peIUIMKaluu. Benymas u otcraromas
LIeTH, HEMPEPBIBHBIN U IpepbIBUCTHIN cunTe3 JIHK.

9. Dransl peruMKaluy: HHAIUAINS, TepMUHALUS, 3J0HTanus. KirroueBbie pepMeHTHI, y4acTBYIOIIHE B
permukanuu JTHK.

10. Perynsmusi mpoueccoB peruinKauuu. YdyacTue OeIKOB-aKTUBATOPOB TPAHCKPUIIIMH B PETYNISALUU

WHUIUAIIH Y DYKapHOT.

2 peHTHHIOBasi KOHTPOJIbLHAS TOYKA

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

2. MonekynsapHas auarHoctuka. IlonmMmepasHas LenHas peakius: MeToJbl aMIUIM(UKALUU
HYKJIEMHOBBIX KUCIJIOT, KOMIIOHEHTBI U YCJIOBUS [IPOBEIECHUS MOJIMMEPA30il HEMHONW peaKluy, METO/IbI
aHaJIM3a MPOYKTOB aMILIU(PHUKALNH.

3. CTabuibHOCTh F'€HETUUECKOT0 MaTepuana. Tumbl CTpyKTypHbIX noBpexaeHui B JJHK.

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

5. OxcuusuonHas penapauus JJHK. Beinenienne nupuMuMHOBBIX TUMEPOB.

6. MexaHM3M MOCTpeNIMKaTUBHOM penapauuu. [lyTh pekOMOMHALMOHHON penapanuy.

7. PexkomMOMHamus: TOMOJOTMYECKHMH KPOCCHHIOBEp, CalT-crienupuyeckas peKoMOMHALNS,
TPaHCIIO3ULINN.

8. Tpanckpuniusa. O0mias XxapakTepucTUKa mporecca.

9. OcobeHHOCTH Tpolecca TPAHCKPHUIIIIMY B 3YKapUOTUYECKOH KiieTke. Perynsuus TpaHCKpUIILUU Ha
ypoBHE IpoMoTOopoB. CTpoeHue u PyHKIUU TPOMOTOPOB FYKapUOT.

10. CnunaiicuHr. OK30HBI U HUHTPOHBI.

3 peliTHHIOBasi KOHTPOJIbHASI TOYKA

. Tpancmauus. I'eneTnueckuii Ko U ero CBOMCTBa.

. DHXaHcepsl U cailieHcepbl. MexaHn3M KaTabOoJN4eCKON PEerpecCcHi.

. 'eHeTnueckuii aHainn3 J1aKTO3HOTO onepoHa. CHUCTeMbl HEraTUBHOTO U TO3UTUBHOTO KOHTPOJIS.
. Perynsmus sxcripeccuu T€HOB Y 9 yKapHOT.

. PO TEHOMHBIX IEPECTPOEK B PETYIISIIIUU ACHCTBUS T€HOB.

. MonexkynspHble MEXaHU3MBI CHIOHTAaHHOTO MyTareHesa.

. MoOubpHbBIe TeHeTHYecKHe d1eMeHThl. Pois MI'D B BOBHUKHOBEHUU MYTaIlHil.
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. MexaHu3M UHIYyIHPOBAaHHOTO MyTareHe3a. MHaynuoenbHble MEXaHU3MbI perapalui.
9. OcobenHocTH AeHCTBHS PU3NIECKUX U XUMUYECKUX MYTareHOB, 3aBUCHMOCTh 103a-3(D(eKT.
10. «Myrarennsie» n «6e3ommbounbIe» mporecch pernapanuu JJHK. Cuctema SOS-dyHKIINiA.

11. I'eneTndeckuii KOHTPOJIb MYTAILMOHHOTO TIpOLECCA.



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

17.

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

24.
25.
26.

12. OcoGeHHOCTH OpraHU3alUU T€HOMA XJIOPOIIACTOB.

13. CTpoeHne MUTOXOHIPUATBLHOIO FTeHOMa. MyTaluu reHOMOB MUTOXOHIPUH.

14. TTonmumopdusm muroxonapuaibHoil JJHK u ero mcnonp3oBanue B MOMyNISALUOHHO-TEHETUYECKHX
UCCIIEJOBAHMSIX.

15. buoundopmaruka B MOJEKyJIsSpHOW TeHeTuke. KomupoBaHue HAcIeACTBEHHON HH(OpMAaImm.
NudopmaninoHHbIN aHAIN3 MTOCIE0BATEILHOCTEN HYKIIEHHOBBIX KUCIIOT U OEJIKOB.

IIpumepHBbI epeYeHb BONPOCOB K 3a4eTy.

[TpenMeT MoOJIEKYISpHON TeHeTHKH. [IpeeMCTBEHHOCTh MPOOJIEM KIIACCHYECKOW M MOJICKYIISIPHOM
TE€HETUKH.
CBolicTBa HYKJIEMHOBBIX KUCJIOT KaKk FTEHETUYECKOT0 MaTepHraia.

MeTopl MOJIEKYJIIpHOM TeHeTUKU. OCHOBHBIC BEXH B pa3BUTHHU TEXHOJOTUU pekoMOuHaTHBIX [JHK.
Bupycel, 6akTepuu U 3yKapuOTHYECKHE MUKPOOPTaHU3MbI KaK MOJIEIbHBIE 00BEKTHI MOJIEKYIISPHOM
TE€HETUKH.
Pennmukanus IHK. TTonykoHcepBatuBHbIit cioco0 permukanuu JJHK.

[IpepsiBucThIil XapakTep cunre3a JJHK. Dranbl perukanum.

KiroueBsie ¢epmenTsl, ywacTBytomme B mnpomecce perumkanuu JIHK. Poms PHK-3arpaBkwm.
CaoiictBa JIHK-nonmumepas.

Peryssinus npoueccoB perkanuu. [lonsTHE 0 permkoHe.

Oco0eHHOCTH OpraHU3aIH U PEILIMKALIUNA XPOMOCOM MPOKAPUOT.

OcoOeHHOCTH OpraHU3aIMH U PEIUIMKAIIUN XPOMOCOM BBICIIMX OPTaHH3MOB.

OpumxuHBI peruMKanuu. Permkanys KOHIIOB XpOMOCOM: CTPYKTYpa TEJIOMEPHBIX YYaCTKOB.
[Tpobnema cTabMITBPHOCTH TEeHETHYECKOTo MaTepHraia. TUMbsl CTpyKTypHBIX noBpexaenuit JJHK.
MexaHu3M ¥ 3HauYeHUE POTOPEaKTUBALIHH.

OKCUM3UOHHAs penapanus. Brinenienne nupuMUIMHOBBIX TUMEPOB.

IToctpennukaTuBHas penapanus. I'eHeTHKa U SH3UMOJIOTUH.

YTpara u 3aMelieHue HyKIeoTHaoB. Ponp mimkosa3 u uHcepreras. Pemapanus myTeM 3aMeHbI
MOJIU(HUIIMPOBAHHBIX OCHOBAHHM.

Hapymenne B cucremax penapamun JHK. CBsizp ¢ MOJEKyJIspHBIMH HAcleICTBEHHBIMU
00JIE3HSIMU U PAKOM.

OO6m1ast Wi TOMOJIOTUYHAS PEKOMOUHAIIHS.

CaiiT cienuduueckasl U HErOMOJIOTHYHAsE PEKOMOMHALUS.

OO61as XxapakTepuCcTHKa MPoLecca TPAHCKPUIILUH.

OcobeHHoCTH Tpoliecca TPAHCKPUIIIMY B 3YKapUOTUYECKON KIIETKE.

CrutaiicuHr. DK30H-UHTPOHHAs CTPYKTypa I'eHa.

KoHCTUTYTUBHBIN U aNbTepHATUBHBINA CIJIAHCUHT. AJIBTEPHATUBHBIM CIUIAWCUHT Kak OJUH U3
YPOBHEW pEryJIsiliUM dKCIPECCUH T'€HOB y dYKApHOT.

TpaHcasAMA y IPOKapHOT U DYKApHUOT.

Knaccudukanus myrannii. ClloHTaHHBIN U HHIYLIUPOBAHHBIN MyTareHes.

MOJ'ICKy.TIHpHBIe 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 MyTanyu. [TpparHbl BOBHUKHOBEHUS.

«MyTtareHusie» u «O6e3ommbounsie» mnponecchl penapanuun JHK. MunynnbenbHble MEXaHU3MBI
penapauuu. SOS — penapanusi.

Yactora MmytupoBanus. KoHIEHTpauu MyTalMii B TOPSIYUX TOYKAX.

Perynsauus TpaHCKpUNIUU y 3YKapHOT.

[lo3uTuBHAs ¥ HETaTUBHAS PETYIISLUU.

I'enernueckuii ananu3 Lac-onepona.

CrpykrypHas yacTb reHa VIHTpOHBI ¥ 3K30HBI.

AJIbTEepHATUBHBIN crutaiicuHr. I1ceBaoreHsl.

PerynsTopHble yuacTKy reHa. DHXaHCEPhI U CallIEHCEPHI.

Ponb GenkoB B perynsiiiui akTUBHOCTH I'€HOB. Perymnsius TpaHCKpUIIIIUY Ha YPOBHE TEPMUHAIMH.
Perynsmus tpancisiiun. PHK-unTepdepennus.

MoOumnbHbie 37eMeHThl reHoMa. DyHKIMOHAIbHOE 3HAUYEHUE U POJIb B BOSHUKHOBEHHH MYTaIlUH,
JeNeui U TyIUTMKALHAN.

ABTOHOMHass U 00mIas HecTaOUIBLHOCTh TE€HOMAa. MOIEKYISIpHbIE MEXaHU3Mbl CIIOHTAHHOTO
MyTareHesa.

MoOumbHbIE 2IEMEHTHI TPOKAPHUOT.

MoOusbHBIE JIEMEHTHI SyKapuoT. PeTpoTpaHCcio30HBI.

Tangemuble n nucneprupoBaHHble noBTopsronecss ydactku JIHK. Ponp perpoTpancno3oHOB B
peryysiliii aKTUBHOCTHU T€HOB.

Oco0eHHOCTH OpraHu3aIii reHOMa XJIOPOILIaCTOB.

CrtpoeHne reHOMOB MUTOXOH/IPUI.

[Momumopdusm mutoxonapuansHoit JJHK u ero ucrnonb3oBanue B MOMyJNISLIMOHHO-TEHETHYECKUX
uccienoBanusax. bonesnu, cBsa3zannbie ¢ moppexaeHueM Mt/ HK.

MonexkyasipHO-TeHeTHUECKUEe  aCMEKThl  HHIAOCHUMOMOTHYECKOTO  MPOUCXOXKJEHHS  OpraHelll
JYKapHoT.

BHesnepHast (iuTOIUIa3MaTHUECKas) HACJIEACTBEHHOCTb.

['eneTnueckuii KoA U €ro CBOMCTBA. Pa3nuuus a1epHbIX U MUTOXOHAPHUIIBHBIX T€HOMOB.
[TonnMepasnas nenHas peakuus. MexaHM3M M BO3MOXKHOCTH HCIOJIb30BaHUS B MOJEKYJISPHBIX
UCCIIE0OBAHUAX.

Tembl pedepaToB

— Hcropust u3yueHus: HyKJIEMHOBBIX KHCIIOT.
— I'eHOM 1pO- U DYKapHOT.
— Myrarenes.
— TenomepazHas Teopus cTapeHusl.
— CTBOJIOBBIE KJIETKHM YEJIOBEKA: IPUMEHEHUE B COBPEMEHHOM MEIHIIMHE.
— Mexanuam SOS-penapanuu.

— Mo6uibHbIE TEHETUYECKHE DJIEMEHTHI.



MeToanuyeckne MaTepuabl, ONpeaeJsa0Ine NPoueaypPbl OlleHUBAHUSA 3HAHUI, YMEHUIH,

HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH:

PesynbraTel 00y4yeHus
(KOMIIETEHITNN )

OCHOBHBIE TOKA3aTENN
OIICHKH PE3YJIhTaTOB

Bup onienounoro marepuaiia

IKC - 2.1. JIleMoHCTpHUpYET
3HaHUA 110 YCTPOUCTBY U
MIPUHIIUIIAM PalboThI,
MpaBUJIaM TEXHUKH
0€30MaCHOCTH UCII0JIb3yEMOTO
71a60paTOPHOTO
000opyI0BaHU,
BO3MOXKHOCTSIM M 00JIacTU
MCTIOJIB30BAHUS aNIapaTypsl U
o0opynoBaHus AJis
BBITOJIHEHUS OMOJIOTHUECKUX
UCCIIeIOBaHM, MPUHIUIIAM

Baanern:
OCHOBHBIMI/I IIOHATUAMU U
MeToAaMH B 00JIaCTH TEOPUH
SBOJIFOLIUU
YMeTh:
PackpriBaTh 3aKOHOMEPHOCTH
HUCTOPUYECKOTO Pa3BUTHUSA
KUBOH TIPUPOIBI U 00CYXKIATh
TEOPETHYECKHUE U
MPaKTHYECKUE TIPOOITIEMBI
TEOPHUH IBOJIOLINU
3HaTh:

Tekyiuii KOHTPOJIb
yCIIEBAEMOCTH
[TpomexyTouHas aTTecTalus
Py0OexxHbIl KOHTPOJIB

IMOATOTOBKHU U ITPOBCACHHUA
ITIOJIEBBIX I/ICCHGI[OBaHI/Iﬁ

OcHOBHBIE BOIIPOCHI U
JOCTHXCHUS TEOPHH
HBOJIOLINU

_.l>u.>l\)»—

AN N B~ W —

7 Y4yeOHO-MeTOAMYECKOE 00ecTIeYeHHue TUCIUIIIMHBI
7.1 OcHoBHasi JinTeparypa:
. Konnuer A.C. Monekynsaphas 6uonorus. M.: Axagemus, 2008.
. JIetoun b. I'enn1, M.: bunom. JIaboparopus 3nanumii. 2012. — 896 c.
. ¥oit T. ®uznyeckue oCHOBBI MOJIEKYJIsipHOM Onosorun. M.: Jlom «uTemnexkt», 2010.

Pe6puxko JI.B., CamatoB I'.A., Tpodumor J[.FO. IIL[P B peanbHom BpemeHu. "bunom.
Jlabopatopus 3Hanuit" MzgarenbctBo: 978-5-9963-0600-8. ISBN: 2011 I'ox: 3-e uza. Uszpanwue:
223 c¢. OBC «Jlanby.

Kumynes UN.®. OOmas u MonekymnspHas TreHeTuka. M3-Bo CuOupckoe yHHBEPCUTETCKOE
uznarenscTBo, 2017. ObC «ARnuIpOyKey.

. Ky3zuenoB Bin.B., Ky3ueuos B.B., PomanoB I'.A. MonekynsipHo-reHeTHYeCKre 1 OMOXUMHUYECKHE

METO/bl B COBpEMEHHOI Onosnoruu pacrenuil. "bunom. Jlaboparopus 3nanuit" M3narenscro: 978-

5-9963-0978-8. ISBN:2012 I'ox: 487 c¢. 9bC «KoHCyIbTaHT CTyI€HTa»

7.2 lonoiHUTEIbHAS JIUTEPaTypa:

. Kumynes U.®. O0mas u mosnekynspHas reHetuka. — M3-so HoBocu6. YHausepcureta, 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'ens! u renomsl. M., Mup. 1998.

. [latpymes JI.1. Oxcnpeccus renos. — M.: Mup, 2000.

. bapanos B.C., bapanosa E.B., lBamenko T.3., AceeB M.B. ['eHoM yenoBeka u TeHbl

«apenpacnonoxeHHoctny. - CI10., Untepmenuka, 2000.
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1

. [IpoGyieMbl 1 nepcreKTUBBI MOJIEKYIIsIpHOM reHeTuku (coopuuk Tpynos UMI' PAH). — M.: Hayka,
002.

. boukoB H.II. Kinmanueckas reneruka. — M., TOOTAP-ME]], 2001.

. Pe16uun B.H. OcHoBBI reHeTHueckoit nmkenepun. Mza. CII6IY. 1999.

0. Mumkun O.C., Kanunun B.M. MenuuuHckue acnekTbl OMOXMMHYECKOM M MOJEKYJISIpHOU

reaetuku. M. THTII «I"enom yenoBekay». 1992.

1
P

1. [NanbuieB M.A. MosekynsipHas MeIMLIMHA U TIporpecc (yHIaMeHTalIbHbIX HayK. — BecTHHK
occuiickol akagemMuu Hayk, 2002, . 72, Ne 1,c. 13-21.



12. YrpromoB M.B, EpmaxoB A.C., [Tonos A.Il., )KnanoB P.W. ['enHas u reHHOKJIETOYHAsS TEpANUS U
HelpoiereHepaTUBHbIE 3a00eBanms. — Borpocsl Meaunnackon xumuu, 2000, N 3.

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

14. Cotidpep B.H. Mexaynapoaasiii mpoekt "['eHom denoBeka'. — COpoBCKU 00pa3oBaTeIbHBIN
xypHai, 1998, N 12, c.4-11

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

16. Uemepuc A.B., Axynos 2./1., BaxutoB B.A. CexkBenuponanue JJHK. — M.: Hayka, 1999.

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

18. I'BozaeB B.A. IToasuwxnas JIHK sykapuot. Hacts 1. CTpykTypa, MEXaHU3MBI IEPEMEIICHUS U
POJIb MOJBUKHBIX 3JIEMEHTOB B MOJJIEPKAHUU 1IEJIOCTHOCTH XpoMocoM. — COpoBCKuit
oOpazoBarenbHbId KypHaI, 1998, Ne 8, c. 8-14; 15-21.

19. I'Bo3neB B.A. Perynsanus akTHBHOCTH T€HOB, 00YCIIOBJIEHHAS! XUMHUECKOW MOTUBUKAIEH
(metmmupoBanuem) JIHK. — CopocoBckuit oOpazoBarenbHbli xypHai, 1999, N.10, ¢. 11-17.

20. I'ennas Tepanust — meaunuHe Oyaymero, o03opubsie Matepuansl. — M.: BUHUTU PAH, 2000.
21. I'enodonn u reHoreorpadus Hapoaonacenenus: B 5 1. (MH-1 06m1. renetuku um. H.M. BaBunosa;
MI'Y um. M.B. Jlomonocoga). — CII6., Hayka, 2001.

22. I'muk b., Ilactepnak JIx. MonekynsapHas 6uotexnosorus. — M.: Mup, 2002.

23. Kucenes JI.JI. 'enom uenoseka u 6uonorust XXI Beka. — BectHuk Poccuiickoii akanemun Hayk,
2000, T. 70, Ne 5, 412-424.

24. 3enenuH A.B. I'enHas Tepanusi Ha rpaHULE TPETHETO ThicsueneTus. — Bectnuk Poccuiickoit
akaneMuu Hayk, 2001, T. 71, Ne5, 387-395.

25. Kopoukun JI.U. Beenenue B renetuky pa3utus. — M., 1999.

26. Porae E.W., bopunckas C.A. I'ensl u noBenenue. — Xumus u xxu3nb, 2000, N3, 20-25

27. Jlumb6opckas C.A., Xycuyraunosa J.K., bananosckas E.B. OtHorenomuka u renoreorpadus
HaponioB Bocrounoi EBponel. — M.: Hayka, 2002.

28. Monekynsprass Ouonorusi: CTpykrypa M OMOCHMHTE3 HYyKJIeMHOBBIX Kuciot. Iloxg pen. A.C.
Cnupuna. M. Beiciias mikona. 1990.

7.3 llepuoanueckue u3aaHusi
1.I'eneTuka
2. Joxnaasl Poccuiickoit AkageMuun HayK
3. U3Bectusa PAH. Cepus Ononornueckas
4. MenuimHCcKas TeHeTHKa
5. buomeniimHa

7.4 UnTepHeT-pecypchl
Yueonvie unmepnem-pecypcet:
www.knigafund.ru 9bC “Kuura®ona” - yueOHble M HayUYHble MaTepHaJIbI /151 By30B.
http:// iprbookshop.ru 3BC “IPRbooks” — yuyeOHble, HAyYHbIe M MePUOIHNYECKHE U3TAHUS 151
By3oB u CIIO.
https//:n30.pp — HanmoHanbHas M JIeKTpoHHasi OmOamorexka PI'b. IlonHoTekcTOBBIE M
3J1eKTPOHHBIe HH(POPMALIMOHHBIE PeCYPChl, 2 TAKKe eANHBINA CBOAHBIH KaTajor ¢gonaa.
http:// polpred.com — O630p CMU.
http://lib.kbsu.ru — 36C KBI'Y 371ekTponnblii katajor ¢ponaa (nmojanorexkcropas bJl).
http://www.diss.rsl.ru — 3;iekTpoHHasi 6udanorexa qucceprauuii PI'B.
http://www.viniti.ru — 3jekTpoHHbIi bank 1aHHbIX pedepaTuBHbIX :)kypHajoB BUHUTU PAH
M0 MIMPOKOMY CHEKTPY HayK.
http://www.isiknowledge.com — ‘Web of Science” (WOS) ananuTuuyeckasi ¥ muraTHasi 6aza
AAHHBIX.
http://scopus.com — Skivers Scopus wu3snareabcrBa OJub3eBup. Hayka M TexHos0rmu.
Anaautuyeckue b/,
www.elibrary.ru — Poccuiickue u 3apy0esHble Hay4YHble KYpPHAJIbI.
http://elibrary.ru - baza nannbix Science Index (PUHI).
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http://www.diss.rsl.ru/
http://www.viniti.ru/
http://www.isiknowledge.com/
http://scopus.com/
http://www.elibrary.ru/
http://elibrary.ru/

www.studmedlib.ru — 3j1ekTpoHHAs OMOJINOTEKA TEXHUYECKOT0 Npodus.

www.medcollegelib.ru — 95C

JlonomHuTeIbHBIC
. BUOTEeXHOJIOTHS - COCTOSIHUE U IEPCIICKTUBbI
. UHCTUTYT tuTonoruu u renetuku Cubupckoro oraenenus PAH

. basa nannbpix Pubmed crareiil B OHOJIOTHYECKUX YKYPHAIAX

. baza renernyeckux nanHeix UK CROPNET 1o pa3HbIM CeIbCKOXO3SIICTBEHHBIM KYJIbTYpaM
. Becepoccuiicknii HaydHo-uccaenoBarenasckuil nuctutyT uM. H.JM. Basuiosa (BUP)

. O630p NCBI ¢ caiita molbiol
. GENRES Hudopmanus o TeHETHYECKUM pecypcaM pa3InuHbIX KYIbTyp

1
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7.5 MeToanyeckne yKa3aHus K JJa0OPaTOPHBIM 3aHATHAM.

1. CutnukoBa A.Jl., CutHukoB M.H., Kepedosa M.K. JlaGopaTopHbIii MpakKTHKyM IO T'E€HETHKE.
Hanpuuk, PO KBI'Y, 116c.
2. bororora 3.1., Kepedora M.K., burryesa M.M., IlaputoB A.1O. 'enetnyeckuii anaim3 Ha D/
melanogaster. Meroauueckue ykazanus K npaktuaeckum 3austusm. PO KBI'Y, 46c¢.

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

7.7 Mertoauyeckue YKa3aHMs K KYpPCOBOMY IPOCKTHPOBAHHMI0O H [PYrHM BHIaM
CaAMOCTOSITE/IbHOI Pa0oThI — He IPEAYCMOTPEHBI.
7.8 IIporpamMHoe o0ecnmeyeHHe COBpPeMEHHbIX HMH(OPMALMOHHO-KOMMYHUKAIMOHHBIX
TeXHOJIOTHH
MynbTUMEIUIHBIA TPOEKTOP, HOYTOYK Fujitsu, TexeBu30p, BUAMOMArHuTO(OH.

Marepuansl

JleMOHCTpanmu K JEKIUIM B BUJE MPE3CHTAIUi B opmaTe ppt.

8 MarepunajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIINHBI
DIEeKTPOHHBIE MaTepHalibl (HAOOPHI BUICO- U ayIHO- MaTEPUAJIOB, 00yUaroIas KOMIbIOTEpHAs

mporpamma  «Roche Geneticsy,

JJIEKTPOHHBIE KOHCIIEKThl JIEKLUH, 3JIEKTPOHHBIE YUYEOHUKH,
npe3eHTaluu, rpaduueckas wuHopmanus H Jp.) MO AUCUHUIUIMHE «MoJekynspHas T'€HETHKa»
UMEIOTCs Ha Kadepe o01iel reHeTHKH, cenekunu 1 cemeHoBoictBa b® KBI'Y.

dupma-
Ne HU3TOTOBUTE]Ib,
HaumeHnoBaHue e1uHUIBI Ha3nauenue, OCHOBHBIE XapaKTEPUCTUKU
n/n Crpana-
MIPOU3BOIUTEIND
Llentpudyra MIKRO 20 Lentpudyruponanue, npodOAroTOBKA
1 ((200)R, 24%0.2-2.0 mn, no |Hettich, 'epmanus| 00pa3ioB u CTaHAAPTHBIX JTAOOPATOPHBIX
18,626 g IPUIOKEHUN
Munu 1ieHTpuyra/BopTeKc Lentpudyruposanue na 2400 06/mMuH, ¢
2 |Combi-spin, Hettich, 'epmanus KPBILIKON POo0OAroTOBKa 00pas3IoB U
CTaHJAPTHHIX JTA0OPATOPHBIX MPUIIOKEHUH
[{udposoit TepmocTat THIA [Togneprxanne MOCTOSTHHON TeMIiepaTypsI (25-
BIOSAN, JI
3 «Dry Block» OSAN, Jlatsus 120 °C), ¢ amomunneBbM 6110K0M A-103
P i .
OTOPHBIH TOMOTCHH3ATOP € Heidolph, I'omorenusarus, 5000-26000 06/MuH.
4 [uppOBbIM uCILICeM T'epmanus B xommekTe ¢ aepkaTeiaeM U 3a)KHMOM
Crusher M p p .
5 OTcaCHBaTeHvL Poccust OtcacbiBanue
MeTeITUTHCKUI
[TLIP-Gokc bakrepuuaHbIi IPOTOYHBIN PELUPKYIIATO
6 il Poccns PULHAI p PCLHPKY. P,

00€eCTIeUnBAIOIINHA TOCTOSTHHOE



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

o0e33apakuBaHue BHyTpH Ookca ¢ Y-
PELUPKYIATOPOM, TAKMEPOM, H/CTANb,
yJIApOIPOYHOE CTEKIIO

Cucrtema njis [11[P B
peabHOM BpeMeHH 1Q5

Amiuinukanus B peaibHOM BpeMeHH,
IIpeJHa3HaYeHblas 111 aBTOMATHYECKOM
JETEKIIUU TPOIYKTOB aMILTU(HKAIIMN B

7 BioRad, CIITA
peKUME PeaTbHOTO BPEMEHH HETIOCPEICTBEHHO
B IIPOOUPKE, BOBMOKHOCTBIO KOJTHYECTBEHHOTO
onpeeNeHUs MPOTYKTa
McTounuk OecriepedoiHOro
8 APC, Poccus O6ecrieuenne 6ecriepeOONHOTO MUTaHUS
matanms UPS 3000 VA : P :
IAHaTMTHYECKas CUCTEMa AHanu3 reneil, 0J10TOB, OKpaIIeHHBIX
9 buo/lok-UT M-26X UVP, (bITyOpUCIIETHBIMHU ¥ BUTUMBIMH KPAaCUTEISIMH,
CIIA 1e4yaTh, QpXUBUPOBAHNUE COCTABICHUE OTUYETOB,
ananorosas [13C-kamepa
JIs1 OTIpEeICIICHUS KOHIICHTPAIIMKU M KaueCcTBa
CnextpodoromMerp A pea HeHTpal .
10 BIOWAVE I'epmanus HK, xoHnenTpanuo 6enka, CrieKTpaIbHbINA
nuana3zon- 190-1100, OII nguanazon- 0-0,5 exn.
BepTukanbHas s4yeika 1is AHann3 KOPOTKUX (parMeHTOB HYKJIEHHOBBIX
hiiekTopodopesa KHCIIOT U OCITKOB METOJIOM dJIeKTopodopesa B
11 PROTEAN II xi, BioRad, CIITA noiauakpuiamuaHom reine, 20 cm, 1.0 mm
cneiicepsl (4 mT) U rpedeHky Ha 15 ayHOK (2
IIT).
Aueiika mus AHam3 (parMeHTOB HYKJICHHOBBIX KHCIIOT U
FOPU30HTAIIEHOTO . OCJIKOB METOJIOM 3JIeKTOpo(dope3a B arapo3HOM
12 [°P . BioRad, CIIIA A pohopesa B arap
hiiekTpodopesa Mini-Sub resie ¢ Y®-npo3paynoil moioxkkoi 7x10 cm
Cell GT, Y MOJCTAaBKOH IS 3aJIUBKHU
HwuskoreMiiepaTypHbIi
. XpaHeHue 00pa3LoB IPU HUZKUX
13 |BepTHKaNbHBIN Sanyo, fnonus
Temmneparypax, (-86), V 382
MOPO3HIHHUK
14 Becnl aHanuTHyeckue, Precisa, B3BemmuBanue o6pasios, 220 r, Tounocts 0,1
[IIBelinapus MI'
Becbl TEXHUYECKUE, Ohaus Scout Pro,
15 B3gemmBanue o6pasuos, 2000/ 0,1 1
CIIA
eaTpudyra 320R, ¢ EHTpU(}YrupoBaHue, TPOOOATOTOBKA
[enrpudyr UNIVERSAL, Lenrpudyrup pobox
16 joxnaxaeHuem, ¢ CIIIA 00pas31i0B ¥ CTaHJAPTHBIX JTa00PATOPHBIX
MPUHAJICKHOCTIMU TIPUIIOKEHUN
IABTOMaTHYECKUI iPrep Purification
p Hns Bernenenus JIHK, PHK, 6enkos. 12
17 |aHanmu3aTop AJIA BHIACIICHUS Instrument, OBPA3LOB 32 OHH POTOH
JIHK u PHK Snonusd p p
18 CucreMa O4YMCTKU BOJIBI Millipore, [Ipenna3zHadeHa 1 OYMCTKHU U AEUOHU3AIUN

Direct-Q 3

OpaHuus

BOJIBI




JUCT UBSMEHEHUH (JOMOJHEHMI)
B pabouyto nmporpammy no nucuurinae «MoseKyisipHas TeHeTHKa 10 HaIPaBICHUIO
noarorosku 06.03.01 buonorus

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

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3acelaHuH Kadeapbl OMOIOTHH, TEOAKOJIOTHH U MOJIEKYIISIPHO-
TeHETUYECKUX OCHOB JKUBBIX CUCTEM

[TpoTokomn Ne or" " 2021 r.

3aBenyromuii kadeapoit A 1O. [Tapuros




IIpunoxenne 1

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

Cymma b6annos

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

Omeem Ha 5 éonpocos om 0 0015 6. om00056.| om0oo56.| omOado)o6.
[onHbI# IPaBUITBHBINA OTBET 1o 15 6amwios 50. 50. 50.
HenonHe1ii paBUIBHEIN OTBET or 3 nol5 0. orl 1050.| orlmo56.| orl no560.
OtBeT, cojiepXaIlnii HeTOYHOCTH, OIIHOKH 00. 00. 00. 00.
Buvinoanenue CaAMOCMOAMETbHBIX om 0 0ol5 6. om00056. |lom00o56 |om0oo5o6
3a0anuil (peuieHue 3a0a4, Hanucanue

pedhepamos, 0oknao, rcce )

1. | Pybeycuwtii Konmpono 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBAHHUE ot 0- mo 126. ot 0- 10 46. | ot 0- 10 46. | ot 0- mo 46.
KOJIJIOKBUYM ot 0 1o 186. or01066.| or0m066.| or0 10 6 0.
Hmozo cymma mexywiezo u pyoerncnozo 0o 706annoe 00 230. 00 236 00 246

KOHmMpPOs

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

He MeHee 36 0.

He Menee 12 6.

He MeHee 12 6

He MeHee 12 6

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

menee 70 6.
(51-69 6.)

menee 23 0

MeHnee 23 6

Mmenee 246

Tpetuii 3Tan (BbICOKHIi ypPOBeHB) -
COTIIMYHO»

OLICHKA

ue menee 70 6.

He menee 23 0.

He menee 23 6

He MeHee 240




