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PaGouas mporpamma ydeOHOM JucHMIIIMHBI «l'€HeTHKa C  OCHOBaMH
CelleKITM» SBJIAETCS YacThiO OCHOBHOW 00pa3oBaTeNbHOM IMPOrpamMMbl ULl
[IOJrOTOBKM GakamaBpoB Mo HampasieHwro moxrorosku 44.03.05 Ilenaroruteckoe
o6pasoBanue (¢ mByMs MPOQHIAMH NOATOTOBKH) mpodmmo Buonorus. Dxomorus
O4YHO¥ ¥ 3209HON (hopM 00yUEHHUS.

CocraBieHa  Ha  OCHOBaHHUHM DenepanbHOro I"ocymapcTBeHHOTO
06pa3oBaTeNbHOTO CTAHAAPTA BBICIIETO MPO(ECCHOHATBHOIO 00pasoBaHUs 110
HaIpaBlIeHmo TonroTosku 44.03.05 Ilemarormueckoe obpasosanue (C JABYMs
pOMIIAMHU OATOTOBKH).

OcHOBHOM TpoecCHOHATBEHOM - 00pa30BaTeNbHON TIPOrPaMMEL  BBICILIETO
o6pazoBanus paspaboTaHa B COOTBETCTBHH ¢ DelepalbHBIM 3aKOHOM OT 29 nexabpst
2012 r. Ne 273-@3 «O6 obpazosanuu B Poccuiickoit @eeparmny (¢ U3MEHEHUSAMU U
nonosserusivu), ®PTOC BO ®ernepabHbIM IOCYIapPCTBEHHBIM 00pa30BATENBHBIM
CTaHIAPTOM BBICHIEro oOpa3oBaHMs — OakajaBpuar M0 HANPABICHMIO IOATOTOBKU
44.03.05 «[lemarormueckoe obpaszopanve (¢ AByMS NPOGUIAMU IIOATOTOBKH),
YIBEPKJIEHHBIM TpUKA30M MUHHCTEPCTBA HAYKM M  BBICIIETO OOpa3oBAHMA
Poccuiickoit ®emeparuu ot 22.02.2018 1. Ne 125 (¢ U3MEHEHUAMHU U AOTOTHEHUSIMH)
u IIpodeccHOHANBHBIM CTAHIAPTOM, yTBepXKaeHHbM Ilpukasom MuHuCTEpCTBA
TpyJa W couuaisHOW 3ammthl Poccuiickoit Deneparyy «O6 yTBepXKIEHUH
npodeccHonanpHoro cranaapra «Ilexaror (learoruueckas AesTeNbHOCTE B chepe
JIOIIKOJGHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOIO OOINEro, CpemaHero obuiero
o6pasoBanus) (BocruTaTelb, yautens)y ot 18.10.2013 1. Ne. 544 H (¢ M3MEHCHISIMH
U JIOTIOJIHEHUSIMH).

COCTABUTEJIb:

KaHI. C.-X. HayK, goueHt kadenpel Omomorun @OI'BOY BO «JIITIV»
I'y6apeB Aunpeit AHATOIBEBUY

PaGouas mporpamMma yTBEpK/eHa Ha 3aceflaHiy Kadeapsl OHoIoriu

& JB » o/ 20 £ r., mporoxom Ne &s

3aBeyromuit kadenpoi

IOKTOp C.-X. HayK, mpodeccop @'K’W/ H.B. Bonruna
OJIOBPEHA Ha 3acemaHun y4eOHO-METOOMYECKOW KOMHCCHH HHCTHTYTa

€CTECTBEHHBIX HAYK

« 4 » 04 20 Af r., mpotokom Ne v+

I[Mpencenarens yaeOHO-METOJUIECKOM )

KOMECCHUU HHCTUTYTA ECTECTBEHHBIX HAYK (s ch Hecropenko
COTI'JTACOBAHO:

JIupexrop JlenapraMenTa 06pa3oBaHus

« » 20 r. >

/

B.B. CaBeHKOB



CTpykTypa u coaep:KkaHHue y4eOHOH M CIUNINHBI

1. Hean u 3axa4u y4eOHOM JUCHMILTHHbI

Llenv  Oucyunnaunvi:  QopMUpPOBaHHE 3HAHUH O  3aKOHOMEPHOCTSX
HACJIECTBEHHOCTH W W3MEHYMBOCTU >KMBBIX OpPraHU3MOB Ha OPraHU3MEHHOM
KJIIETOYHOM,  XPOMOCOMHOM,  MOJIEKYJISIPHOM  MOIYJSIHMOHHOM  YPOBHSX
OpraHu3allid ¥ UCIOJIb30BAaHUE HUX B Pa3HBIX 00JacTIX MNPaKTUUYECKOU
JEATEIIBHOCTH 4YEJOBEKA: CEJEKIUU, MEAUIMHE, KIETOYHOM U TE€HOMHOU
WHXEHEPHUH, OMOTEXHOJIOTUH.

3aoauu oucyuniaunsl «I'€HETHKA C OCHOBAMU CEICKITUMY !

— (opmupoBaHWEe TIETOCTHOM CHCTEMBl 3HAaHMH O TEHaX ©W HX
B3aUMOJICHCTBUSIX B KUBBIX OpraHU3Max;

— (opMHpOBaHUE MPEACTABICHHS 00 OCHOBHBIX HCHOJb3YEMBIX B '€HETUKE
METOJaX TEHETUYECKOIO AHANIN3A;

— obecrnieueHue BBIIIOJIHEHHUS 71a60paTOPHOTO pPaKTHUKyMa,
WUIFOCTPUPYIOUIETO CYIIHOCTh METOJIOB T€HETUUECKOI0 aHAJIN3A;

— OCBOCHHME TMPAKTUYECKHX HABBIKOB B IIOATOTOBKE, OpraHu3aluu
BBITIOJIHEHUS ~ JIAOOpAaTOPHOTO  NPAKTUKyMa,  BKJIIOYas  HCIIOJIb30BAaHHUE
COBPEMEHHBIX MPUOOPOB U 00OPYJOBaHUS, B TOM YKCII€ HABBIKOB, 3HAYUMBIX IS
OyyIieit criennalbHOCTH;

— OCBOCHUE HABBIKOB TPAaMOTHOIO M PAlMOHAJIBHOIO BBINOJIHEHUS
HKCIIEPUMEHTA; HaBBIKOB pa0OTHI C yUE€OHOM, CIIPAaBOYHOM JIUTEPATYPO;

— O3HAKOMJIEHUE C METOJaMU PaOOThI € AEKTPOHHBIMU 0a3aMU JAHHBIX;

— O3HAKOMJIEHHE C MCIOJIb30BAHUEM T€HETUYECKOTO aHAJN3a ISl PEIICHUS
OMOXUMHUYECKUX, OMOTEXHOJIOTHYECKUX, MEIUIIMHCKUX U CEIbCKOXO3IMCTBEHHBIX
3aJla4y NPUKIAJHOTO U (yHAAMEHTAIBHOIO XapaKTepa.

2. Mecto nucuniuinnabl B ctpykrype OOII BO

VYyebnass aucnurmiauHa «['eHEeTMKa C OCHOBaMHU CEJIEKIIMU» OTHOCHTCS K
00s3aTeNIbHON YacTH yueOHoro miana, naaekc auciurumabl b1.0.08.06

ConepxaHue  TUCHUIUIMHBI  SBJSIETCS  JIOTHYECKUM  TPOJIOJDKEHUEM
conmepkanusi auctuiuinH: OOmass OWONOTHST ¢ OCHOBAMH TEOPWHU DBOJIIOIINH,
BBengenne B TEJaroruyecKkyr CHCNHAIBHOCTh W CIYKUT OCHOBOW IS
JTATbHEHIIET0 OCBOCHHS JUCIUIUIMH: DU3HOIOTHS YeNOBEKa M KUBOTHBIX;
Mukpobuomnorus u ap.

3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JTUCHMILINHE,
COOTHECEHHBbIX C HHAUKATOPAMH I0CTHKEHU KOMIIETeHIUI

Kox mo ®1'OC NuaukaTop 1oCcTHKEHUS Pe3yabTaThl 00yuyeHUs1 10 AMCHMIIINHE
BO
Oo6menpodeccnoHaIbHbIE
OIIK-8. OIIK-8.1. ITpumMensieT MeTObI | 3HATH: HCTOPHIO, TEOPHIO,
Crniocoben aHaJIu3a I1e1arornIecKon 3aKOHOMEPHOCTH u IIPUHIINATIBI

CUTyaIuu, npodeccuoHaIbLHOM

OCYHIECTBIISATh MOCTPOCHHUST M (QDYHKUHMOHMPOBAHUS
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[IEeJarOrH4ECKYy 10
JESTEIIBHOCTD Ha
OCHOBE
CIeUaJIbHBIX
Hay4HbIX 3HAHUU

pedaexkcun Ha OCHOBE
CHEIMAIbHBIX HAYYHBIX
3HAHUU.

OIIK-8.2. IIpoexTupyet u
OCYILECTBIISIET yueOHO-
BOCIHUTATEIbHBINA IIPOIECC C
OMOpOM Ha 3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEN
BO3PACTHOTO Pa3BUTHS
KOTHUTUBHOM U JINYHOCTHOM
chep oOydaronuxcsi, Hay4YHO-
000CHOBAaHHBIX
3aKOHOMEPHOCTEN
OpraHu3aluu
00pa30BaTeIbHOTO Mpoliecca.

00pa3oBaTeNbHBIX (megaroruuecKux )
CUCTEM, POJb M MECTO O0pa30BaHUS B
JKU3HU JIMYHOCTH 51 o011ecTBA;

KYJbTYpPHO-UCTOPUYECKHE, HOPMATHUBHO-
MPaBOBbIE, aKCUOJIOTUYECKUE, ITUUECKUE,
MEIMKO-0MOJIOTHYECKHE,

3PrOHOMUYECKHUE, MICUXOJIOTUYECKHUE
OCHOBBI  (BKJIIOYash  3aKOHOMEPHOCTH,
3aKOHBI, TPUHIMUIIBI) [€1aroruyecKon

JEeITEJIbHOCTH; KJIaCCHYECKHUE H
MHHOBAIMOHHBIE IeJJarornyecKmue
KOHILIEHIUH u TEOPHH; TEOPUH
COIMaIM3alUs JUYHOCTH, WHIAUKATOPHI
VHIUBHUIYaIbHbBIX 0COOEHHOCTEH

TPACKTOPHI  KU3HH, HX BO3MOXHBIE
JIeBUAllMA, a TaKXKEe OCHOBBI  MX

MICUXOJIMarHOCTHKY; OCHOBBI
MICUXOJIUJIAKTHKH, MOJIUKYJIBTYPHOTO
o0Opa3oBaHus, 3aKOHOMEPHOCTEMH

MOBEJICHUS B COLIMAJIBHBIX CETSX; 3aKOHBI
pa3BUTHUS  JIMYHOCTM U IPOSABIICHUSA
JMYHOCTHBIX CBOMCTB, NCUXOJIOTUYECKHUE
3aKOHBl IEPUOAM3ALMU U  KPU3HUCOB
pa3BUTHSL.

YMeTb: OCYyIIECTBISITh IEAaroruaeckoe
HeNnenoyiaraHie M pemarh  3aadf
npodecCuoHaTbHON MeIaroru4ecKomn
JESTEIbHOCTH Ha OCHOBE CIEIHaTbHBIX
Hay4YHBIX 3HaHI/II\/JI; OLICHUBATH
pe3yIbTaTUBHOCTD COOCTBEHHOMU
nez[arornquKoﬁ NCATCIIbHOCTH.

Brnaners: anroputMaMu U TEXHOJIOTHSIMU
OCYIIIECTBIICHHS npodeccHoHaIbHOMI
HeI[aFOFI/I‘IeCKOI;’I ACATCIIbHOCTH Ha
OCHOBEC CIICHUAJIbHBIX HaY4YHBIX 3HaHI/II>'I;
npueMaMy TeIaroruueckor pediexcnu;
HaBBIKAMH pa3BUTHS y OOyYarOMIUXCs

MMO3HABATEIHLHOU aKTUBHOCTH,
CaMOCTOSTEIILHOCTH, WHUIIMATHBHI,
TBOPUYECKUX CIOCOOHOCTEH,

(dbopMHUpOBaHUS TPAKIAHCKON IMO3UIIHH,
CIIOCOOHOCTH K Tpydy U OKU3HU B
YCIIOBHSX COBPEMEHHOTO MHpa,
(dbopmMupoBaHUs y o0yyaromuxcs
KyJbTyphl 3J0POBOTO U 0€301acHOTro
o0pasa KHU3HH.

[Tpodeccuonan

bHBIC

[IK-1. Criocoben
OCYILECTBIIATh

[IK-1.1. Mcnonw3yet
COBpPEMEHHBIE METOIbI U

3HaTh: MEXaHU3Mbl U METOJMKU TMOMUCKA,
aHalM3a U CUHTe3a  MHopManuwy,




MeAarorn4ecKyro
JESITEIIBHOCTD TI0
MIPOSKTUPOBAHHIO
U pean3anuu
00pa3oBaTeNLHOTO
npoiiecca B
COOTBETCTBHUHU C
TpeOOBaHUSAMHU
CTaH/IapTOB B
00pa3zoBaTebHbIX
OpTraHU3aIHIX
HAYaJILHOTO
obiero,
OCHOBHOT'O
o0I11ero, CpeTHero
o0mrero
00paszoBaHHs

00pa3oBaTeNbHbIC TEXHOJIOTHH
B MpOIIECCEe peaTi3ain
00pa3zoBaTeILHOTO MPOIecca B
COOTBETCTBUH C TPEOOBaHUSIMU
CTaHJAPTOB B
00pa3oBaTeNIbHBIX
OpraHu3aIUsIX Ha4aIbHOTO
00111er0, OCHOBHOI'O OOIIIETO,
CpeHero ooIiero
oOpa3oBaHwUsI.

I1K-1.2. IlpoexTtupyer
pe3yJIbTaThl O0YYCHUS B
COOTBETCTBUH C
HOPMAaTHBHBIMHU JIOKYMEHTaAMH
B cepe 0Opa3zoBaHus,
BO3PaCTHBIMU OCOOCHHOCTSIMU
o0y4aroImumxcs,
JUTAaKTHIECKAMU 33/ 1a9aMH
ypoKa.

[1K-1.3. Ilnanupyer u
MPOBOJIUT 3aHATHSI IO
y4eOHOMY IIPEAMETY C
UCIIOJIb30BAaHUEM CPEJICTB
JTMArHOCTHKH, B COOTBETCTBUU
C IJIAaHUPYEMBIMH
pe3ysibTaTaMu 00y4YeHus, B
OpraHu3aIUsaX HAuYaIbHOTO,
OCHOBHOTO ¥ CPEIHETO
00pa3oBaHuUs B COOTBETCTBHUHU C
TpeOOBaHUSIMU
00pa3oBaTeNbHBIX CTAaHAAPTOB.
[1K 1.4. Criocoben
pa3pabarbIBaTh MPOrpamMMbl
YYeOHBIX JUCIUTUINH B paMKaxX
OCHOBHOM
0011e00pa3oBaTeTLHOM
MIPOTPaMMBI B COOTBETCTBUU C
TpeGoBaHUAMU (e/iepaabHbIX
rOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
[IK-1.5. OcymectBnser
peanu3aiiio 00pa3oBaTeIbHOTO
npoliecca mporecca B COOTCBUU
¢ TpeOOBaHUSAMH CTaHAAPTOB B
00pa3oBaTeNbHBIX
OpraHu3aIUsIX HAYaIbHOTO
00I11eT0, OCHOBHOTO OOIIIETO,
CpesTHero o0Iero 00pa3oBaHus

BKJIFOYAKOIIIMEC CHCTeMHBIﬁ Imoaxonq B
obmactu oOpa3zoBaHHs. 3HATH METOIUKU
IIOCTAHOBKM LIEIM U  CHOCOOBI  ee
JOCTHKEHHS, HAyYHOE IPEACTABICHUE O
pe3ynbrarax 00paboTku HH(OPMAIIHH.

VYMerTs: AHAJIM3UPOBATH 3aaady, BbIIACIATH
ee 0azoBbIC COCTABIISIOIIHE,
OCYIIECTBIISATh JACKOMIO3HIMIO 3a/IauH.
YMeTb  HaxoAMTh W KPUTUYCCKH
aHAJIM3UPOBATH nH()OpMAIIHIO,
HEOOXOTUMYIO ISt pereHuHsI
NOCTaBJIIEHHOW 3amauyn. PaccmartpuBath
BO3MOXXHBIC BApUAHTHI PEIICHUS 3a/1a4H,
OLCHHUBAA JOCTOMHCTBA U HEAOCTATKU.

Bumanmers:  MerogamMum  yCTaHOBIICHUS
IMPUYIUHHO-CJICACTBCHHBIX CBsI3eH n
olpeJiesieHus] Hanbosiee 3HaUUMBIX Cpellu

HUX. Mexanu3zMaMu MOMCKa
uHpopmarui, B  TOM  4YHUCIE C
MIPUMEHEHUEM COBPEMEHHBIX
uH(}OpMaAITMOHHBIX n

KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA.




4. CTpyKTYypa ¥ cojiepKaHue Y4eOHOH TUCUMTILIUHbI

4.1. O0beM yueOHO# JUCHMILUIUHBI U BUAbI Y4e0HOI padoThl

O0neM 4acoB / 3a4. efl.

Bua yuyeOHoii padoThI Ounasn 3aouynasn
¢popma ¢hopma
OO0wmas yueOHasi Harpy3ka 144 144
(4 3a4. en.) (4 3a4. en.)
Oo0s3aTeIbHAN ayAUTOPHAS y4eOHas 48 24

HArpy3kKa (Bcero 4acos),
B TOM YHCJIe:

Jlexmu 20 12

CeMuHapCKHE 3aHATHS - -

HpaKTI/I‘-ICCKHe 3aHATHA - -

JlabopaTopHbIe pabOThI 28 12

KoHTpoJibHbIe paboThl

KypcoBas pabota / KypcoBOH MPOEKT - -

Hpyrue ¢popmbl opraHu3aluyd y4eOHOTro - -

npoiecca
Kontpouab 27 9
CamocrosiTesibHas pa0doTa CTyJAeHTa (BCero 69 111
YacoB)

c]:)OpMEl aTTcCTalusi 9K3aMCH 9K3aMCH

4.2. Conep:kaHue pa3iesioB Y4eOHOH TUCUUIINHBI

Tema 1. O01IHe M0/102KeHHs: TPEAMET U HCTOPHUS PA3BUTHS I'C€HETHUKH

[ToHssTMSE O HACIEACTBEHHOCTM W  HW3MEHUMBOCTH. JIMCKpETHBIM U
MPEPHIBUCTBIA  XapaKTep  HACIEACTBEHHOCTHM. MeECTO  TIE€HETHMKH  Cpeau
Owosornuecknx Hayk. KparTkas HCTOpUS  pa3BUTHUS  MPEJACTABICHUH O
HACJCJACTBEHHOCTH MW HM3MCHYMBOCTH. 3HadeHue pador I. Mengens mis
(dbopMUPOBaHKST METOIOJIOTHH TEHETUKU. POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTUU
TeHETUKU u CCJICKIIMU. MeTtoanl TCHETHUKU: THOPHI0JIOTMYCCKHUH,
[IUTOTEHETHYCCKU, OMOXMUMHYECKHI W  MOJIEKYJSIPHBIMA, MaTeMaTHUYCCKHIA,
MOMYJIALIMOHHBIN, OHTOT€HETUYECKUW, MYTAlMOHHBINA. 3aJaud W MEPCHEKTHUBbI
reHeTuku. CBsI3b TEHETHKW C JPYTMMU OWOJIOTMYECKMMH HAayKaMH. 3HAYCHHE
TCHETUKU JJIs PEIICHUs 3a]ad CeJEKIIMH, MEAUIMHBI, OMOTEXHOJIOTUH, OXpPaHbI
MIPUPOJIBL.

Tema 2. Kj1eTouHbI€e MEXaHU3MBbI HACJIE€ACTBEHHOCTH

CtpoeHne KIETKM W pOJb €€ OTIEIbHBIX OJJIEMEHTOB B Ieperaaye
HACJICJACTBEHHBIX 3a7aTKOB. Mopdonoruss U BHYTpPEeHHEE CTPOCHHE XPOMOCOM.
Kapuotun rpuboB, pacTeHuid U )KUBOTHBIX. JleIeHre COMAaTHYECKUX KIIETOK (CTauu

MUTO3a). AMHUTO3, SHIOMHUTO3. JleIeHre MoJoBbIX KIIeTOK (Meio3). Ctaauu Meio3sa.
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Pa3BuTHe >XEHCKOW TOJIOBOM KiIEeTKH (0ooreHes), criepMaroreHe3. HeperymspHbie
THIIBI TTIOJIOBOTO PA3MHOXKECHUS.

Tema 3. MoHornOpuaHble M NOJTUTHOPHIHBIE CKPEIMBAHUS

I'uOpunonoruueckuii METOJ U3y4ECHUSA HACJICACTBEHHOCTH.
HacnencrBeHHoCTh W €e  marepuanbHble HOcuTend. lluronornueckue w
OMOXMMHUYECKHE OCHOBBI HACJEACTBEHHOCTU. B3anmonelcTBHe auieNbHbIX U
HeaulenbHbIX TeHoB. I'eHoturn. @enortun. Ilepswiii 3axkonH I'. Mennensa. Bropou
3aKOH I""Menpnens. Henonnoe JTOMUHUPOBAaHUE. KonmomunupoBanue.
AHanu3upyloiiee, BO3BpATHOE W PEUUIIPOKHbIE CKpeluBaHus. luruOpunHoe u
MOJIMTUOpHUIHOE cKpeluBanus. Tpetuit 3akon [.Meners.

3aKOHOMEPHOCTH HACJEIOBaHUS MPU MOHOTHOPHUIHOM CKpEUIMBaHUM,
otkpbiThie ['.MenneneM. IlpencraBienus I'.Menzaens O AUCKPETHOM XapakTepe
HacJeCTBeHHOCTU ((pakTopuanbHas runore3a). [IpeacraBnenus 00 auiensx U UX
B3aMMO/JICHCTBUU: TIOJJHOE W HEMOJHOE JOMHUHHUPOBAHUE, KOJOMHUHHUPOBAHUE.
OTHOCUTENIbHBIA ~ XapakTep JAOMHUHHpPOBaHUs. Bo3MOXHbIE OHOXMMHUYECKHE
MEXaHU3Mbl JOMUHUPOBAHMSA. ['OMO3BUTOTHOCTP W TE€TEPO3UTOTHOCTh. 3aKOH
"YUCTOTBI TaMeT" MW €ro LUTOJIOTMYECKHM MEXaHU3M. 3aKOHOMEPHOCTHU
HACJICJOBAHUS TIPU JU- U MOJUTHOPUIHBIX CKPEIIMBAHUSIX. 3aKOH HE3aBUCHUMOIO
HACJICIOBAHUSI TPU3HAKOB M €r0 LHUTOJOTHYECKHN MexaHu3M. CTaTHCTUYECKHI
XapakTep paCLICIUICHUW. YCIOBUS, MPU KOTOPBIX BBIMOJHSIOTCA MEHACIECBCKUE
KOJINYECTBEHHBIE 3aKOHOMEPHOCTH paciueruieHus. [leloTponHoe 1eicTBre TeHa u
BO3MOXHBIE OTKJIOHEHHs OT pAaCIICIUICHMs, CBA3aHHbIE C OTUM. l3MmeHeHue
ITPOSIBJICHHUS NIPU3HAKA B 3aBUCMMOCTH OT BHEIIHEN U BHYTPEHHEU cpenpl. [lonsaTue
00 JKCIPECCUBHOCTU M TEHETPAHTHOCTH TreHa. OTKIOHEHUS OT MEHENEBCKUX
pacuIeIUIeHU TpU  B3aUMOJEHCTBUM Te€HOB. (OCHOBHBIE THUIbI HEAJUIEIbHBIX
B3aMMOJICHCTBUI: HOBOOOPa30BaHUE, KOMILJIEMEHTAPHOCTb, SMUCTA3, KPUIITOMEPHSI,
nonuMepusa. buoxummyeckre OCHOBbI HEALTEbHBIX B3AaUMOEHCTBUM.

Tema 4. Onpenesienune noJa. Hacienosanue npu3HaKkoB, CHEIVICHHBIX €
10JIOM

[TomoBbIE XPOMOCOMBI, TOMO- M TE€TEPOTAMETHBIN TOJI, TUIBI XPOMOCOMHOTO
onpeneneHus nosa. HacnenoBanue npu3HaKoB, CUEIUICHHBIX C MOJIOM. Pe3ynbTraThl
PELMIPOKHBIX CKpeluBaHuid. HacnegoBaHue NpPU3HAKOB NIPU HEPACXOKIACHUU
MOJIOBBIX XPOMOCOM (TIEPBUYHOE M BTOPUYHOE HEPACXOXKICHUE X-XPOMOCOM Y
npo3zodunsl). HacnemoBanwe B JUHUSX JAPO30QHIBI CO  CIEIUICHHBIUM — X-
xpomocomMamu (nmuHMsS "nBoiHas yellow"). Tomangpuueckoe HaciemOBaHHE.
Hcnonp30BaHne 3aKOHOMEPHOCTEM HACIEIOBAHUS IPU3HAKOB, CLEIUICHHBIX C
M0JIOM, B pa3paboTKe XPOMOCOMHOW TEOPUH HACTIEACTBEHHOCTH.

Tema 5. CuenJieHHOe HacJIeI0BaHNE TPU3HAKOB U KPOCCHHIOBEP

OTKpBITHE SBICHUS CIETNICHHOTO HACJIEIOBAHUS IPU3HAKOB. 3HAYCHHUE PabOT
mkoael T.I.Moprasa B W3y4eHUH CLEIUICHHOIO HACJIEIOBAHUS IIPU3HAKOB.
OcoOeHHOCTH Hacle[OBaHUsI TpH clelieHnd TeHoB. l[lomHoe u  HemonHoe
cueruieHue reHoB. KpoccrHrosep m ero HUTOI0rMYecKuii MexanusM. Ponb xua3m B
KpoccuHrosepe. L{utonornyeckue aokazarenbcTBa (U3MUECKOro 00OMEHa XpOMOCOM
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npu kpoccuHrosepe y apozodwibl (ombit K.IllTepra) u kykypy3bl (OmbIT
X.Kpeiitona n b.Mak-KiinHTOK). 3HaueHHE aHaIM3UPYIOLIErO CKPEIIMBAHUS H
TETPaAHOrO0 AaHaJIW3a NPU MU3YYECHUM KpPOCCHUHIOBepa. ['pymmbl coemieHus.
MuosxectBenHbie 00MeHbI. [ToHsTHE 00 MHTEphEpEeHINN.

JIuHelHOE pPaCHoOJIOKEHUE T'€HOB B XpPOMOCOMAax. ['eHeTMUecKue KapTel U
MPUHIUIIBI UX TOCTPOEHUs y 3yKapuoT. OmpeaelieHHe Trpynnbl CIECTUICHHUS TeHa.
Jlokanm3anusi reHa B rpymme cueruieHus. OCHOBHBIE TOJIOKEHUS XPOMOCOMHOM
TEOPHUH HACIEICTBEHHOCTH.

Tema 6. BHesizepHoe (UMTOIIA3MATHYECKOE) HACJIEIOBAHUE

3aKOHOMEPHOCTU LUTOIUIA3MAaTUYECKOTO HacaeA0OBaHUsA. MeToIbl N3y4YEHUS:
PELUIIPOKHBIE, BO3BpAaTHbIE M  NOMJOMIAKOIINE CKpemuBaHus. Kpurepuu
[IUTOIJIA3MAaTUYECKOT0, BHESAJEPHOrO HacienoBaHus. MatepuHckuid 3¢ ekt
uurToruiasMel. HacrmenoBanue 3aBUTKAa y MOJUIFOCKOB. Ponb  mMTOIIA3Mbl B
OHTOTE€HE3€  JKUBOTHBIX W  pacreHud. [lmactuaHas  HACIEACTBEHHOCTD.
HacnenoBanue necTtpoinucTHOCTH y pacTteHud. HacnepoBaHue ycTOMYMBOCTH K
aHTUOMOTUKAM Yy XJIaMUJIOMOHa/bl. MMUTOXOHApUATIbHAS HACJIEICTBEHHOCTb.
HacnenoBanue AbIxaTeqbHOM HENOCTATOYHOCTH Yy Apoxoked. HMHpeknuoHHas
HacJeACTBeHHOCTh. HacnenoBanue kamnmna-yactuil y uHQy30puii 1 curma-pakropa y
npo3odunsl. [Tnazmuasl 6aktepuid. [{uTonnazMaTtuyeckas MyKcKasi CTEpUIBHOCTD Y
pacTeHuil. BzaumonelncTBye SIIEPHBIX U BHESIEPHBIX TE€HOB.

Tema 7. MoJiekyJisipHbI€ OCHOBBI HACJI€ICTBEHHOCTH

Perummkanuss kak OCHOBHOM MEXAaHU3M BOCHPOU3BEICHUS T€HETUYECKOU
uHpopmanuu B psaxy nokonenuit. Ocoobennoctu pervmkanuu JJTHK Jloka3aTenbcrsa
MOJIyKOHCEPBAaTUBHOTO MexaHu3Mma perumkanuu (Mesenscon u Cranb, Taiop).
OcHOBHBIE TIpaBWjIa PEIUIMKALUN: HAYAJI0 PETUIMKALMMA B ONPEIEICHHON TOYKE Ha
xpoMmocome (origin), OJHOBPEMEHHAs pEIUIMKAIMsA OOCHX IIeMel, perTuKaIys
KOpoTkUMH (pparmeHTamu. IloHsitne o permkoHe. OCOOEHHOCTH pEIIMKALUN
XpoMocoM 3yKapuoT. CoOBbITHSI, MPOUCXOIAIINE B PEIUIMKAIMOHHON BUIIKE.
®epMeHThl W O€NKW, YYacTBYIOIIME B MpOIECCe PEIUIMKALWK, Ha MpUMepe
Escherichia coli. Cucrembl pectpukumu u wmoaupuxammu JJHK ¢ momorrsio
METWJINPOBAHUS. PECTPUKIIMOHHBIE SHJIOHYKJIEAa3bl U UX HCIIOJIb30BaHWE B T'€HHOU
uHxeHepuu. IIpobrema CTaOWIBHOCTM TEHETUYECKOTO Marepuana. Tumbl
pernapanuoHHbIX MporeccoB. MexaHu3mbl (HOTOPEAKTUBALIMM, DKCIU3UOHHOU U
MOCTPEIUIMKATUBHOW penapauuu. Penapanys HenpaBUiIbHO CIAPEHHBIX OCHOBAHUM.
['eHeTHUYeCKUi KOHTPOJIb YKAa3aHHBIX MporieccoB Ha mpumepe E.coli. PekomOunanus
TEHETUYECKOTO MaTepuaja: TOMOJIOTUYHAS U AKTOMHYECKasl, CalT-crerudpuieckas,
HeromonruuHas  ("HezakonHas").  [lokazarenmbcTBa  Monenu  "paspblB -
BOoccoerHeHne" obmelt pekomOuHanuu. MomekymsipHas MOJENb TOMOJOTHYHON
pexombunanuu (P.Xommuaeit). MexaHu3M HUHTErpaliii U UCKITFOYCHHS] XPOMOCOMBI
¢ara 1. PerukanoHHass ¥ SKCIU3UOHHAS MOJCIHA TpaHCHO3UIMU. | eHeTndeckuit
KOHTPOJIb MYTalMOHHOTO Tpouecca. CBA3b MYTaOMWJIBHOCTH C  MPOLECCOM
permmkauuu. ['eHpl MyTatopsl W aHTuMyTaTopbl. I[loHATHE O MyTareHHbBIX
MHAYUMOENBHBIX MyTAX penapanuu. MyTtarenes, ornocpeoBaHHbIN Yepe3 MPOLECcCh
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pexoMOuHaIu. MHOT03TarHOCTh MPOoIiecca BOSHUKHOBEHUSI MyTalliil. DKCIIPECCHS
reHetuueckoil nadopmaruu. OcHOBHas jorMa MojekyispHoi 6uonorun "JIHK -
PHK - O6emok". OOmme mpeacTaBieHuss O TPAHCKPUMNIMKA U TPAHCISIHH.
Mounekynsipable  MexaHu3Mbl — TpaHckpunuuu. Ctpoenune PHK-nomumepass
Oaktepuii. PHK-mommmepazpr B kietkax 3ykapuoT. HWHunuupyomue u
TEPMUHUPYIOIINE CUTHAIBI TpaHCKpUIuuu. [locTTpanckpuniionHas MoaupuKaIms
PHK. KbsmupoBanue, nosmanenupoBanue u cmnaiicuir MPHK y sykapuor.
Tpancnsmus. Ctpykrypa pubocoM u ux pojib B TpaHcisiuud. Ctpoenue TPHK.
Bzaumopeiicteue TPHK ¢ amuHOkucnoramu. OCHOBHBIE 3Tanbl TPAHCIALMH.
Wuunumanust npouecca: uHunmupytomme koaoubl, TPHK u GenkoBbie (pakTopsl
OOpazoBanue nenTuaHOW CBsA3U. benkoBbie (akTopwl anmoHranuu. TepMuHanus
CUHTE3a. TEepMUHHUpYIOUIME KOJOHBL. MOJEKYISIpHbIE MEXaHU3MBI PETYJIALUN
JEUCTBUSA IeHOB. Perymsnus Ha ypoBHE TPAaHCKPUIIIMHA. [I[pUHIMIIBI HErAaTUBHOTO U
MO3UTUBHOTO KOHTPOJsi. OnepoHHble cucTteMbl peryisinuu. Teopus @.)Kakoba u
K.Momno. Perynsiiiust TpaHCKpUIIIIMK B JJaKTO3HOM orepoHe E.coli: moHsTHs o reHe
pEeryisaTope M TeHE oOlepaTope, OObEIUHEHHE TMO3UTHUBHOIO W HEraTHBHOIO
MEXaHU3MOB. Perynsuusi TpaHCKpPUIIMK C MOMOIIBIO aTTEHYallud Ha MpUMEpE
TpunropanoBoro onepona E.coli. Poinb MUrpupyrommx reHeTUYeCKuX JIEMEHTOB B
perynsaumn  AeucTBus TeHoB. CIUTaliCMHT KAk NpPHUMEp PEryJsiuu  Ha
NOCTTPAHCKPHUIILIMOHHOM ~ ypoBHE.  Perymsauuss Ha  ypoBHE  TpaHCIALHUU:
muckpuMuHaims MPHK y sykapuort, cuaTe3 pO0COMHBIX O€IKOB y OaKTepHii, poib
pubocom u  ryaHosuHteTpadochara.  I[locTTpaHCHAMOHHBIE  W3MEHEHUS
NOJIMIIENTUAHBIX 1Henei. [IpuHuunel perynsuumy JEHCTBUSL T€HOB Y 3YKapHOT.
TpaHCKpUNIIMOHHO  AKTUBHBIM XpOMAaruH. PerynstopHas pojib THCTOHOB,
HETMCTOHOBBIX OenkoB U TopMoHOB. MetmnupoBanue [IHK B perynsiiun nevictus
T€HOB U 3MUICHETUYECKON HACJIEICTBEHHOCTH. Peopranu3zaiys reHoma Kak crnocod
peryyisiiiuid  JE€HACTBUS TEHOB: aMIUIM(UKALMs TE€HOB, TPAHCIO3ULUS T'€HOB
MMMYHOIJIOOYJIMHOB Y T€HOB THUIA CIIAPUBAHUS Y APOXIKEH.

Tema 8. ToHkoe cTpoeHHE XPOMOCOM M reHOB. OpraHu3anus reHoMa

@opMUpPOBAHKE MPU3HAKOB KaK pPe3yJIbTaT B3aUMOJICHCTBUS TE€HOTHNA U
¢dakropoB cpenbl. Hopma peakuuu reHorumna. MomekynspHasi opraHu3anusi T'eHa.
JlokazaTenbcTBa TEHETUYECKOM pOJIM  HYKJIEMHOBBIX  KHUCJIOT: OMNBITHI IO
reHeTUYEeCKO  TpaHchopmauuu y  OakTepuid, pa3MHOXeHuto (ara T2,
MOJICKYJISIpHOW  ruOpuau3anmu y Bupyca TabauHoud wmozamku (BTM).
DOH3UMOJIOTHYECKUH MOAX0A K M3y4YeHHIO (PyHKIUHM reHa. [Ipunnun "oauH TeH -
omua (epment" ([x.bumn u 3.Teitrem). DakThl, NPOTHBOpPEYAIINE OSTOMY
npunaimiy. COBpeMEHHOE TOHMMAaHWE TMPHUHIMIA "OJWH TeH - OJauH (epMeHT".
KoaupoBanue renermyeckoit wH(popMmaimi. OCHOBHBIE CBOMCTBA TE€HETHYECKOTO
koma. JlokazarenbCcTBa TPUIUIETHOCTH KOJA, HENEPEKPHIBAEMOCTH KOJIOHOB,
KOJUIMHEAPHOCTH Kojaa. PacummdpoBka CTPYyKTYypbl KOJOHOB (TE€HETHUECKHUNA
cioBapb). BeIpoxkaeHHOCTh (M30BITOYHOCTH) KOJia. YHHUBEPCAIBHOCTh KOJIA.
['enernyeckuit cinoBapb MHUTOXOHIpH. CTpykTypa reHa y OaktepuodaroB u
MIPOKAPUOTUYECKUX OPraHu3MoB. IHTpOH-7K30HHAsI OpraHU3alys T€HOB 3YKAPUOT.
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MonekynsgpHas oOpraHu3anusi XpOMOCOM IIpO- W 3YKapuoT. KOMITOHEHTHI
xpomatuHa: JHK, PHK, rucronsl, npyrue Oenku. YpoBHM yHakOBKHA XpOMaTHHA Yy
sykapuor. Ilonsatme o Hykieocomax. MOoneKyJsipHas OpraHu3auusi I'eHOMA.
SBnenue mnepexkpbiBaHUs TeHOB. OmNepoHHas OpraHu3alis TeHOMa MPOKApPUOT.
[Tpo6nema u3bsITouHoctn JIHK B renome sykapmor. Kparkas xapakTepucTuka
ocHOBHbIX (pakiuii renomHod JHK »sykapuor: ObicTpo peHaTypupyromye
IIOCJIEIOBATEIbHOCTH, MOBTOPSIOIIMECS T'€HbI, YHUKAJIbHBIE IOCIIEIOBATEIBHOCTH.
MoOunbHbIE JIEMEHTHI TEHOMA.

Tema 9. U3MeHYHBOCTH HACJIEICTBEHHOI0 MaTepuaJia

N3menunBocTe IIOHATHS O HACIEACTBEHHOW U HEHACIEICTBEHHOMU
(MomudUKaIMOHHON)  M3MEHYMBOCTH.  MoauduKkalroHHas  HU3MEHUYHUBOCTb.
JlokazaTenbCcTBa HEHACIEIyeMOoCTH Moau(ukamoHHbix n3Menenuii (B.Morancen).
Mopdo3zbl.  HMcnonp3oBaHue  CTaTUCTHUECKUX — [IOKa3aTejle mpu  aHau3e
MOAU(DUKAIIMOHHOW  WM3MEHYMBOCTH  OpraHu3MoB. Krnaccudukanus — TUIOB
HACJIEJCTBEHHON M3MEeHUYMBOCTH. KOMOMHATHMBHAs M3MEHUMUBOCTb M €€ 3HAYCHHUE.
Mexanu3mbl, oOecneuuBaroOlie H3TOT TUI  HU3MEHUYMBOCTU. Bo3MoxkHOCTH
KOMOWHATUBHOM W3MEHUMBOCTU UM €€ 3HauyeHUWEe. [EHOMHBIE HW3MEHEHUS:
MOJUIUIONANS, TAIUIOWJNS, AaHJYIUIOMAWA. ABTONOJMIUIOWBI, MEXAHU3M UX
BO3HUKHOBEHHUS, OCOOCHHOCTH Me€HO03a M XapaKTep HAacleJOBaHMs IPU3HAKOB.
Amnononmuruionasl.  [lomumiougneie  psapl.  AMdbugumionauss Kak Crocoo
BOCCTAHOBJICHUSI IUIOJOBUTOCTH OTHAJIEHHBIX TuOpuaoB. Pecunre3 BUIOB.
AH3YIUIOUIUS: MOHOCOMUKH, HYJUIMCOMUKH, TPUCOMHUKH, HX HCIOJIb30BAaHHUE B
F€HETUYECKOM aHaim3e. Poib MOMMIUIONAMM B 3BOJNIOUMA U CEJIEKIUH.
XpoMocoMHBIE —TIepecTpoiiku  (adepparuu). BHYTpU- ©u  MEXXpPOMOCOMHBIE
MIEPECTPOMKHU: HEXBATKHU, JEJCUUM, IyIUIMKALMU, WHBEPCHUM, TPAHCIOKALIUH,
TPAHCIIO3UIIMM, WX BIUSHWE HAa HacleqoBaHWe Tnpu3HakoB. (OcobeHHOCTH
NpPOTEKAaHUsI MeMo3a MNpHU Ppa3IMYHBIX THUMAX TMEepecTpoek. Pojib MOOMIIBHBIX
AJIEMEHTOB T€HOMa B BO3HMKHOBEHUHM XPOMOCOMHBIX abepparmii. Knaccudukarus
reHHbIX MyTaimid. [IoHSATHUS O TpPSIMBIX M OOpAaTHBIX MyTalUsAX, PEBEPCUSX,
CynpeccopHbix MyTanusax. Kiaccudukanuss MyTaHTHBIX —ajuielied 1o HX
beHoTunuyecKoMy nposiBiaeHuo (runoMopdsl, amopdel, runepmopdsr, HEOMOPPHI,
aHTUMOP(QBI). XapaKTepUCTUKA MOJIEKYJISIPHON MPUPO/IbI TEHHBIX MYyTAllMid: 3aMeHa
[ap OCHOBAaHWM, BBINAJCHUME M BCTaBKa Iap OCHOBaHWUW. IIpumep MyTareHos,
BBI3BIBAIOIINX TOI0OHBIE HapyIIeHUS (MEXaHW3M JIEHCTBUS aHAJIOTOB OCHOBAHHIM,
a30TUCTOM KHUCIOTBI, AKPUJMHOBBIX KpacuTenei). MyTanuu, BbI3bIBAEMbIC
MUTPUPYIOIIUMHA T€HETUYECKUMHU 3eMeHTaMu. CIIOHTAaHHBIM U WHIYIIUPOBAHHBIN
MyTaluMOHHbIM mponecc. llonstue o wmyrareHax. PaguanuoHHBIM MyTareHes.
3akoHoMepHOCTH "mo3a - addekr". Xumudeckudt  MyTareHes. MeTozbl
KOJINYECTBEHHOM OLICHKM 4YaCTOTbl BO3HMKHOBEHMS MyTauuid. MyTareHsl
OKpY>Karollleu Cpeabl U METOAbI UX TECTUPOBAHUS. 3aKOH TOMOJIOTHYECKHUX PSIAOB B
HACJCJACTBEHHOM  M3MeH4YMBOCTHM  opranu3moB  (H.M.BaBusnor). 3nHaueHue
HACJIEACTBEHHON N3MEHYMBOCTH JJIs CEJIEKIIMOHHOTO MTPOLIECCA U ABOJIOLIUU.
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Tema 10. I'eneTuka npoxkapuoT

['enernueckuit ananu3 y npokapuoT OcoOEHHOCTH T€HETUYECKOTO aHAIIN3a Y
OakTepuil. Poilb MUKpOOpPraHM3MOB B MOBBIINIEHUU pa3pellarolleldl CIocOOHOCTH
TreHeTU4eCKoro aHanu3a. OCHOBHBIE CIIOCOOBI OOMEHa reHeTHYEeCKoi nHpopMaIueit
y Oaxtepuii. Tpancpopmanms. I[lonstue o xommereHTHOCTH. OIWHOYHBIE U
nBOiHbIE TpaHchopMaHThl. Tpancaykuusa. OOpa3oBaHHe TPAHCAYIHPYIOIIUX
yactull. JIuzorenus u cocrosinue npodara. O0mas u cneruduyueckast TpaHCTyKIHSL.
Konbitoramuss y Oakrepuit. Ponp mnasmunasl F B OpHeHTHpOBaHHOM IepeHOCe
reHeruyeckoil mapopmaruu, mrammsl Hfr. KaptupoBanue xpomocomsl Oaktepuii B
enuHuIax BpeMeHu. ['enetnyeckue kapthl OakTepuil. OCOOEHHOCTH F€HETHUECKOTO
aHanu3a y Qaros.

Tema 11. 'eHeTHKAa MHAMBUAYAJIbHOTO PA3BUTHS

I'enetnka pasButhss. OHTOreHE3 KAk  pealu3alusl  HacJEICTBEHHO
JETEPMUHUPOBAHHOM  mporpaMmbl  pa3Butus. CTaOWIBHOCTH TE€HOMAa W
muddepeHMaibHas  aKTUBHOCTb TE€HOB B XOJE€ OHTOreHesa. llepBuunas
i depeHIMpoBKa [MTOIUIA3Mbl, JEHCTBUE TE€HOB B pPAaHHEM SMOpPHOIEHE3E.
OcCHOBHbIE »ATambl B Pa3BUTUM KUBOTHBIX: OOpPAa30BAHHME IIOJIOBBIX KIIETOK
OILJIOJIOTBOPEHUE, CO3/IaHUE MHOTOKJIETOYHOCTH, Au(QepeHnnanus KIETOK,
Mopdorene3. TkaHecnmenuduueckas aKTHBHOCTh TIeHOB. @DYHKIMOHAJIbHbIE
U3MEHEHUS XpoMOcoM B OHTOoreHese (my¢dsi, '"mammoBble MmeTku"); poiib
TOPMOHOB, SMOPHOHATILHBIX UHAYKTOPOB B PETYJISILIUKA JIEHCTBUSI T€HOB. DaKTOPHI,
ONPEIENAIOIINE CTAHOBICHUE IIPU3HAKOB B OHTOIEHE3€: IUIEMOTPOIHOE IEHCTBHE
reHa, B3aUMOJICHCTBHE T'€HOB M KJIETOK, JETEpPMHHAIUS, NEPEMENICHUE KIIETOK U
KJIETOYHBIX TUTACTOB, T€HETUYECKH 3alpOrpaMMUPOBAHHASI THOENb KIETOK. [ eHbI,
KOHTpoJMpytomre Mopdorenes. Myrtanuu, NpuBOASIIME K HAPYIICHUIO Pa3BUTHUS
(mm3pynTHBHBIE W TOMeo3ucHbIe). CrabunbHOCTh AU PEPEHIIMPOBAHHOTO
COCTOSIHHSI. DTIUT€HETUYECKAs HACJIEICTBEHHOCTh. KOMITeHCcalys 10361 TEHOB.

Tema 12. IlonyasimuoHHAs TeHETHKA

[Tomynsiuust 1 ee reHeTu4eckas CTpyKTypa. DakTopbl, ONpEneIaroIIne
BO3HUKHOBEHHE U Pa3BUTHE MOMysUuU. [lonmysiium opraHu3mMoB ¢ IEPEKPECTHBIM
Pa3MHOKEHHEM U CaMOOIUIOAOTBOpeHHeM. [lomynsiuuu ©  YWCThIE JIMHUM.
['eHeTnyeckoe paBHOBECHE B NTAHMUKTUYECKOW MOMYJISIMA U €70 MATEMATHYECKUN
pacuet ¢ noMmoIisio Gopmyisl Xapau-BaitnOepra s 1ByX U Tpex ajuiesiel reHa.

@akTOpbl TECHETUYECKOM JMHAMUKM nonyysinui. Pome  myTanmoHHOU
m3menuuBoct (padorel C.C. YerBepukoBa). /[lelictBue otbOopa. DakTops
W30JISIIUK:  TeorpaduuecKre, HSKOJIOTHYECKHe, TEeHEeTUYeCKue (TMOJIUIUIONAUS U
XpPOMOCOMHBIE MyTaIruu). Poiib M3MEHEHUs YUCICHHOCTH OCOOed B HapyIICHHU
paBHOBECHSI MOMYJIANMK. MUTpaliy U TeHETUYEeCKasi CTpyKTypa nomyssiiun. peid
reHoB. /luHamMuyeckoe paBHOBECHE MEX,Ty MyTallMOHHBIM MTPOLIECCOM K OTOOPOM.

Tema 13. I'eneTn4ecKkue MeXaHU3MbI IBOJIOIUU

['eHeTHMUECKME NOKA3aTENbCTBA PEATBHOCTH 3BOJIIOLMHU. POnb reHeTnueckux
(GakTopoB B JBOJIIOLMU. OBOJIOLMOHHOE 3HAYEHHWE TEHHBIX  MYTAallM.
DBOJIIOLIMOHHOE 3HAYECHUE MOJIUILUIONIUN U XPOMOCOMHBIX ITEPECTPOEK.
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@DopMbI BO3JICHCTBUS €CTECTBEHHOTO 0TOOpa HA TEHOTHII.

3aauyM  TEHOCUCTEMATHKW. 3HAYEHHE TE€HETUKH  MOMyJSuil IS
MEIULMHCKON TEHETHKH, CENEKIMU pelleHrs MpoljeM coxpaHeHUs reHo(oHIa U
OHMOJIOTMYECKOTr0 Pa3HOOOpa3Hsl.

Tema 14. I'eHeT4ecKHE OCHOBBI CeJIEKINH

I'eneTnka kak TeopeTMyeckass OCHOBa cenekuuu. llpeamer m Merozsl
uccaenoBanus. LIeHTpsl MpPOUCXOXACHUS KyJIbTYpHbIX pacrennd no H.HA.
Basuinony. [lonsitue o nopone, copte, mramme. [IpuHIUIB mogdopa UCXOAHOTO
MaTepuana Il CKpemuBaHusA. McTouHMKM u3MeH4YMBOCTH g OTOOpA.
Kom6unatrBHas u3aMeHYMBOCTb. M cronb3oBaHue UHIYIIMPOBAHHOTO MyTarcHe3a B
CEJICKIIMN PACTEHUM, dKUBOTHBIX U MHUKpPOOPraHM3MOB. POJb 3KCHEpHUMEHTAIBHON
IIOJIMIUIOUVH B MIOBBILLIEHUN ITPOYKTUBHOCTH PACTCHUM.

Cucrtembl CKpelIMBaHUS B CEJIEKLUUU PACTEHUN M KUBOTHBIX. VIHOpHUIUHT.
JIuneitnas cenekuus. AytOpuaunr. OtnaneHHas ruOpuansanus. ['erepo3uc u ero
MeXaHHU3MbIL. VIcnoap30BaHUE MPOCTHIX U ABOMHBIX THOPUIOB B PACTEHHEBOJCTBE U
YKUBOTHOBOJICTBE.

MeTtonbl oTO0pa. MHIMBUIYyaTbHBIM U MAacCOBbIM 0TOOp. MHIMBUTyalIbHBIMI
0oTOOp Kak ocHOBa ceiekuuu. CuOcenekuus. 3Ha4YeHUE YCJIOBUK BHEUIHEH cpeibl
st 3¢ pekTuBHOCTH 0TOOpA.

Ponb HacneacTBEHHOCTH, W3MEHYMBOCTM W OTOOpa B CO3/IaHUU TOPOA
YKUBOTHBIX U COPTOB pacTeHH. OCHOBHBIE TOCTHXKEHHS U MIEPCIIEKTUBBI CEJICKIINN
pacTeHu!, )KUBOTHBIX U MUKPOOPIaHU3MOB. bHOTEXHOIIOTHs.

Pabotb! oTevuecTBeHHbIX yueHbix: U.B. Muuypuna, I'.JI. Kapnedenko u mp.

Tema 15. I'eneTnka yesi0Beka

Oco0eHHOCTH YenoBeKa Kak 00beKTa FTeHeTUYECKUX UccieqoBaHui. MeTozpbl
U3Yy4YEeHUs TE€HETUKU YeJI0BeKa: IeHEAJIOrMYECKUH, OJIM3HEIIOBBIH,
[UTOTCHETUUECKUM, OMOXMMHMYECKUIH, OHTOTEHETUYECKUM,  MOIMYJISIIMOHHBIH.
Hcnonp3oBaHrue MeTo/1a THOPUAN3AIMN COMAaTUYECKUX KIIETOK Ul T€HETHYECKOIrO
KapTUpoBaHus. 3ydeHne CTpyKTypbl U aKTUBHOCTH F€HOMA YE€JIOBEKA C IIOMOUIBIO
METOA0B MOJEKYJISIpHOU reHeTUKHU. [Iporpamma «I'enom Uenosekay.

['eHeTnka coMaTUYECKUX KIIETOK.

I'erepokapuonsl. IIpumeHeHne MeToJa COMAaTUYECKOW THOpUAN3ALNU JIs
U3y4YeHUs TpoueccoB IUMPepeHIUupoBK U AJiI T€HETUYECKOTO0 KapTHUPOBAHUS.
Xumepnbie (awodeHHble) KUBOTHbIE. COBMECTUMOCTh M HECOBMECTUMOCTH
TKaHel. ['eneTnka uMMyHuTeTa. OHKOTrEHBI, OHKOOENKH. ['eHeTnuecKkuii KOHTPOJIb
g epeHpoBKY 1osia. Poib reHoB Y-XpOMOCOMBI B ONPEACICHUH MYMXCKOTO
IIoJIa y MJIEKOIMTAOMUX. MyTanuu, rnepeonpenessiomue 1noja B X0Ae OHTOIeHe3a.
['opMoHanbHOE IIEpeonpeeIecHUe MoJa.

Tema 16. OCHOBBI reHeTHYECKOH MHKEHEPUH

OCHOBBI TEHETMYECKOM WHXEHEPUM. 3aJadyd W METOHOJIOTHUS TEHHOU
WH)XEHEpUU. METonbl BBIJENEHUS U WCKYCCTBEHHOIO CHMHTEe3a reHoB. [loHsTHe o
BekTopax. CrnocoObl mnoiayudeHus: pekoMOMHaHTHbIX Mousiekyn JIHK, wmetozs
KJIOHMpOBaHUs reHoB. bank reHos. [Ipo6iieMa skcrpeccuu reTepoIornyHbIX TEHOB.
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BekTopsl 3ykapuoT. [poxxku Kak OObEKT reHHOW HuHkeHepuu. OCHOBBI T€HHOMU
WH)XEHEpUU PACTEHWH W KUBOTHBIX. 3aJauyd KJIETOYHON WH)XEeHepuu. | 'eHermka
COMAaTUYECKUX KIETOK. I'erepoxkapuonsl. IIpuMeHeHne Meroma COMaTHYECKOM
rHOpHUIU3aUH I U3y4eHHs TTporieccoB MU GHEepeHIMPOBKU U I TEHETHYECKOTO
kaptupoBanusi. [lomydenue xumepHbIX (aJI0(EHHBIX) KUBOTHBIX. | MOPUIOMBI.
3HayeHHe TEHETHYECKOM WHXEHEPUH U1 pEeUIeHUs 3a7ad OMOTEXHOJOTHH,
CEJIbCKOTO XO3MCTBa, MEAUIIMHBI.

Hcnons3oBaHWE  TE€HHO-MH)KEHEPHBIX  MOAXOAOB  JJsi  BBISBICHUSA
HACJIEJICTBEHHBIX 3a0oseBaHuil. MaeHTH(UKalMs MYTaHTHBIX TE€HOB B T'€HOME
yenoBeka. ['eHorepanus. Kierounas wnxkeHepus. CTBOJOBBIE KIETKH M HX
IIPUMEHEHUE.

'enomuka u mnporeomuka. Bo3Mo)kHbIE HEONAronpusTHBIE BO3JACHCTBUA
reHeTuuecku MoaupuuupoBaHHbix opranu3smoB (I'MO) Ha 370poBbe yenOBeKa U
OKPYKalIlyl0 cpeay. [oCymapCTBEHHOE peryJMpoBaHUME TI'€HHO-UHKEHEPHOU
nesteabHocTH. brobe3omacHOCTh 1 OMOATHKA.

4.3. Jlekuuu.
Ne Ha3BaHnue TemMbl O0bEéM yacoB
n/n Ounas 3aouHas
dpopma ¢popma
1. KneTounsie MeXaHH3MBbI HACICACTBEHHOCTH 2 2
5 MonorubpuiHbIe 51 MTOJTUTHOPHUTHBIC 2 -
CKpeIIUBaHUs
3 Onpenenenue nona. HacienoBanwe nNpHU3HAKOB, 2 2
CIICIUICHHBIX C TTOJIOM
4, MonekysipHble OCHOBBI HACJIEICTBEHHOCTHU 2 2
5. M3MeHYHMBOCTh HACJICACTBEHHOTO MaTepHraia 2 1
6. | I'eneruka mpokapuoT 2 1
7. ['eHeTHKa MHAUBUAYAIIBHOTO PA3BUTHUS 1
8. [TomynsiuoHHas TeHETUKA 2 1
9. ["'eneTn4yecKre OCHOBEI CEJIEKIINU 2 1
10. | OCHOBBI TEHETHYECKOW UHKEHEPUHU 2 1
Hroro: 20 12

4.4. llpakTnyeckne / ceMuHapckue 3aHATHUSA. He mnpegycMoTpeHbl
y4eOHBIM TUIAHOM.
4.5. JlabopaTopHbIe 3aHATHSL.

Ne Ha3zBanue teMbl O0bem yacos
n/n Ouynan 3aouHas
dbopma ¢bopma
1 KieTounble MeXaHM3MBI HACJIE€CTBEHHOCTH. 2 -
(Lumonocuueckue ocnovl becnono2o

13



pasmHoxcenus. I amemozenes y Hcu60mMHbIXx,
CNnopo2eHes U 2amemozene3 y pacmeHutl U npoyecc
ONJI000MBOPEHU)
2 Mopdomnorus xpomocom. lluToreneTndeckuii 2 1
aHaIH3
3 | Araim3 ctpyktypsl JIHK u PHK 2 1
4 MonoruopuIHbIe U TTOTUTHOPUTHBIE 2 1
CKpeIIlMBaHUS.
5 | AHaJIM3 POJIOCTOBHBIX 2 1
6 | B3ammonelicTBue HeaJUIeIbHBIX TEHOB 2
7 HacnenoBanne mpru3HaKoB CIEIJICHHBIX C ITOJIOM 2 1
8 CuenyeHHOe HACIeI0BaHUE MTPU3HAKOB U 2 1
KpoccuHrorep. ([locmpoenue cenemuueckux xapm)
9 MyTanroHHass U3MEHYUBOCTh. MHOKECTBEHHBIN 2 1
JJIEITN3M
10 MyTatonHast ”3BMEHYUBOCTh. XPOMOCOMHbIE 2 1
MyTaIuu
11 | MyTrarmoHHas ”3MEHYHNBOCTh. | €HOMHBIE MYyTaIlNH 2 -
12 | HacnenoBaHHe B IOMYJISAITUSAX 2 2
13 | Axanu3 3QheKTUBHOCTH CENEKIINH 2 1
14 | UuOpuauHT U reTepo3uc 2 1
Hroro: 28 12
4.6. CamocTosiTesibHAsA padoTa CTY/IEHTOB
Ne | Hassanmue pa3ngena / Bua camocrositenbHOM Oo0bem yacoB
n/n TeMbI padoThI Ounas | 3aouHasn
¢popma | dopma
PaGoTa ¢ nmuteparypoii,
OO0111e MoJI0KEHUS: JIOKIaN, TpESCHTATHA,
1 MPEIMET U UCTOPHUSA TOATOTOBKA K 5 7
PA3BUTIS FeHETHKI MPaAKTUICCKUM 3aHITHSM,
KOHCIIEKTUPOBaHUE
Marepuaia
Pabota ¢ nutepaTtypoi,
JOKJIa/1, TIPE3CHTAIINS,
9 KieTounple MEXaHU3MBI | TOATOTOBKA K 4 v
HACJICICTBEHHOCTH MIPAKTUYCCKUM 3aHSATHUSM,
KOHCIIEKTUPOBaHUE
Marepuasa
MonorubpuHsie u PaGoTa ¢ nmuteparypoii,
3 MOJIUTUOPHTHBIE JOKJIaJl, TPE3CHTAIus, 4 6
CKpEIIMBaHUS MOJTOTOBKA K
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MPAKTHYCCKUM 3aHSTHSIM,
KOHCIICKTHPOBaHNE
MaTepuaja

Omnpenenenue noJa.

Pabota ¢ nuteparypoi,
JIOKJIaJ1, IPe3eHTallNs,

4 Hacnenosanue MOATOTOBKA K
MPU3HAKOB, MPAKTUYECKUM 3aHSATHUSIM,
CIETUICHHBIX C MOJIOM KOHCIIEKTUPOBAaHUE

Marepuaia
Pabota ¢ nutepaTtypoi,
CuermienHoe JTOKJIaJl, TPE3CHTAIus,

g5 | Hacienosanne MOTOTOBKA K
MIPU3HAKOB H MPAKTUYCCKUM 3aHATHUSM,
KPOCCHUHTOBEP KOHCITCKTHPOBAHUE

Marepuasa
Pabota ¢ nutepaTtypoi,
OKJIaJI, TPe3eHTaIUs
BuesnepHoe A A 1P HH,
MOJATOTOBKA K

6 | (ImMToImIa3MaTHYECKOE)

MPAKTUYECKUM 3aHSTHUSIM,
HacJIeJJOBaHUE

KOHCIIEKTUPOBAaHUE

Marepuaia

Pabota ¢ nutepaTypoi,

JTOKJIaJl, TPE3CHTAIuS,

7 MoJteKyIIpHbIE OCHOBBI | TOATOTOBKA K

HACJIEJICTBEHHOCTH MPAKTUYCCKUM 3aHSATHUSM,
KOHCITCKTHPOBAaHUE
Marepuasa
PaGoTa ¢ nmuteparypoii,
JTOKJIaJ1, IPE3CHTALIUS
ToHkoe cTpoeHue > 1P ’
MOATOTOBKA K
8 | XxpoMOCOM 1 TCHOB.
MPAKTUYECKUM 3aHSATHUSIM,
OpraHu3anusi reHoMa
KOHCIIEKTUPOBaHUE
Marepuaia
Pabota ¢ nutepaTypoi,
OKJIaJ, MPE3EHTAaLIM
N3MeHYnBOCTH A /L TP ’
MOJITOTOBKA K
9 | Hac/IenCTBEHHOTO
MPAKTUYCCKUM 3aHATHUSAM,
MaTtepuaia
KOHCITCKTUPOBaHUE
Marepuaia
PaGoTa ¢ nmuteparypoii,
TOKJIaJ1, IPE3CHTALIUS
10 | I'eneTuka npokapuoT > 1P ’

IIOATOTOBKA K
MPAKTUYCCKUM 3aHATHAM,
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KOHCIICKTUPOBaHNE
MaTepuaja

I'enetuka
11 | uHIUBHUYATBHOTO
pa3BUTHS

Pabota ¢ nmuteparypoi,
JIOKJIaJ1, IPe3eHTallNs,
MOJIFOTOBKA K
NPaKTUYECKUM 3aHSATHUSIM,
KOHCIIEKTUPOBaHUE
MaTepuaa

[TonmynsumonHas
TE€HETHKA

12

Pabota ¢ nutepaTypoi,
JTOKJIaJl, IPE3CHTAIUS,
MMOJATOTOBKA K
MIPAKTUYECKAM 3aHSTUSM,
KOHCITEKTUPOBAHUE
Marepuaa

['eneTnueckue
MEXaHHU3MBI DBOJIOINHN

13

Pabota ¢ nuteparypoii,
JIOKJIaJ1, IPe3eHTallNs,
HOJIFOTOBKA K
NPAKTUYECKUM 3aHITHSIM,
KOHCIIEKTUPOBaHUE
MaTepuaia

['eHeTHYECKHE OCHOBHI
CEJIEKIINH

14

PaGoTa ¢ nmuteparypoii,
JTOKJIaJ], PE3CHTAIHS,
MOTOTOBKA K
MPAKTUYCCKUM 3aHSATHUSIM,
KOHCITCKTUPOBAaHUE
MaTepuaia

15 | I'eHeruka uejioBeka

PaGoTa ¢ nmuteparypoii,
JOKJIaJ1, IPE3CHTAIINS,
MOATOTOBKA K
MPAKTUYECKUM 3aHSATHUSM,
KOHCIIEKTUPOBaHUE
Marepuaia

OCHOBBI T€HETUYECKON
WHXXEHEPUHU

16

PaboTa ¢ nuteparypoii,
JIOKJIaJ1, IPe3eHTallNA,
MOJITOTOBKA K
MPAKTUYCCKUM 3aHITHSIM,
KOHCTICKTUPOBaHNE
MaTepuaa

Hroro:

69

111

4.7. KypcoBbie padoTsl. He npe1ycMOTpeHbI y4eOHBIM IIJIAHOM

5. Metoanueckoe odecnevyenne, 00pa3oBaTeibHbIe TEXHOJIOTHH
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[IpenogaBaHue TUCLUIUIMHBI BEIETCS C MPUMEHEHUEM CIEAYIOUIUX BHJOB
00pa30BaTeNbHBIX TEXHOJIOTUH:

1. JlaGopaTopHble 3aHATHS — HUCHOJIB30BAaHUE HATYpPaIbHBIX OOBEKTOB U
OPOAYKTOB UX (DUKCALUW, HCIONb30BAHUE MyJIbTUMeANa (AN JOKIAJ0B C
IPE3EHTALUSAMH).

2. AKTUBHBIE M HMHTEPAKTHUBHBbIE (DOPMBI MPOBEACHUS 3aHATHH — pa3doop
KOHKPETHBIX CUTyalui, ucnonb3zoBanue DVD- ¢uibMoB, nouck mHpopManuu u
cBeeHM B VIHTEpHETE, MOATrOTOBKA MPE3CHTALMM, COCTABIECHUE BUPTYAJIBHBIX
3aHATHM.

3. CamocrosiTenbHasi pabora — 00s3aTeNbHOE YCJIOBUE OOYy4YEHUS;
OpeanoyiaraeéT  MOArOTOBKY K KaXJAOMy U3 JIaDOpaTOpPHBIX  3aHATHH
(caMOCTOATENbHBIM aHAJINW3 JIUTEPATYpHBIX JAHHBIX, pacyeTbl, I[OJrOTOBKA
Mpe3eHTaIUN).

5. Pabora B KOMaHJE: COBMECTHas paboTa CTyJIEHTOB B TpyMHne IpHU
BBITIOJTHEHUHU JTA00PATOPHBIX padoT.

6. @opMBbI KOHTPOJISI 0CBOEHHS Y4eOHOM TMCUMIINHBI.

Tekymas arrecTanus CTYJISHTOB MPOU3BOJUTCS B JUCKPETHBIC BPEMCHHBIC
UHTCPBAJIBI ~ JICKTOPOM M MperojaBaTelieM,  BEAYIIUMH  CEMHHApCKue/
MPAKTUYCCKUE 3aHATHUS 110 TUCHUILINHE B Pa3IMYHBIX GopMax:

- _mecmuposanue;

- 8bINOJIHEHUE 1aO0PAMOPHbLIX pabom;

- BLINOAHEHUE KOHMPOALHOU pabombl;

- N0020MOBKA U 3aUUMa NPe3eHmayuy ¢ 00K1a0om unu pedepama (YycmHo)

- U320MOGACHUE HA2NSAOHbIX _NOocoOull _(Mooenel, MYasixcel, KOANeKYUll,
eepbapuil, OUOAKMUYEeCKO20 MAmepuana,).

[TpoMeXyTOYHBI KOHTPOJb II0 pe3yJbTaTaM OCBOCHHUS JHCIUILUIHHEI
POXOIUT B PopMe ycmuozco sx3amena (omeem Ha YCmublil 60NPOC).

HaxonureanHas cucrema oneHuBanudg mo 100-6aibH0M mkaJie

YeroipexOan | 100- | BykBennasi mkaJja, coorpercrByomasi | Cucrema
-JILHAA 0aJIILH 100-0aaabHOM HIKAIE OLICHUBAaHUSA
cucTeMa an 3ayeTa
OLIECHUBAHUA | IIKAJIA
IK3aMeHa
OT1nuyHO 90-100 | A — OTIMYHO — TEOPETHUUCCKOL

COJIep)KaHUE Kypca OCBOEHO TMOJIHOCTHIO,
0e3 nmpooesoB; HE0OXOAUMBIE
MIPAKTUYCCKHUE HABBIKH PAOOTHI C
OCBOEHHBIM MaTEPHAIOM
c(hOpMHUPOBAHEI; BCE MPEAYCMOTPEHHBIC
porpaMMoii 00y4deHus yueOHbIe 3a1aHus
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BBINOJIHEHBI, KAU€CTBO UX BBIIOJIHCHUS
OIICHEHO YKCJIOM 0aJlIOB, OJIM3KUM K
MaKCHMAaJIbHOMY

Xopomio

83-89

B — o4eHp XOpOo1IO — TEOPETUIECKOE
coJiep KaHe Kypca OCBOCHO MOTHOCTHIO,
0e3 mpo6eIoB; HE0OXOUMBIE
MPAKTUYCCKHUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTE€pPHAJIOM B OCHOBHOM
c(hOpMHPOBaHKI; BCE IIPETYCMOTPECHHBIE
porpamMMon o0ydeHus yacOHbIe 3aaHus
BBINOJIHEHBI, KAYECTBO BBIOJIHEHUS
OOJIBIIIMHCTBA U3 HUX OLICHCHO YHCIIOM
0aJJI0B, OJIM3KUM K MAaKCUMaJIbHOMY

Xopomo

75-82

C — X0pol11I0 — TEOPETUIECKOE
coJiep>KaHue Kypca OCBOEHO MOJTHOCTHIO;
HEKOTOPBIC IPAKTHUECKUE HABBIKU
pabOThI C OCBOEHHBIM MaTEPHATIOM
c(OpMUPOBaHBI HEJOCTATOUYHO; BCE
peyCMOTPEHHbIE POTrPaMMOM
oOyueHus: yueOHbIe 3aJJaHHsI BHITTOJIHEHBI,
KayeCTBO BBINIOJHEHUS] HU OJHOTO U3 HUX
HE OLIEHEHO MUHUMAaJIbHBIM YHCIIOM
0aJI0B, HEKOTOPbIE BUABI 3aJJaHUI
BBITIOJTHEHBI C OITHOKaMH

Y noBneTBo-
PUTETBEHO

63-74

D — ynoBneTBOpUTENBHO —
TEOPETUIECKOE COJIepIKaHNe
JTUCIUIUTMHBI OCBOCHO YaCTUYHO, HO
poOeIbl He HOCST CYIIECTBEHHOTO
XapakTepa; He00X0IUMbIe MPAKTUYECKUE
HaBBbIKU pabOThI C OCBOEHHBIM
MaTepuajoM B OCHOBHOM
c(hopMHUPOBaHbI; OOJIBITMHCTBO
IPEeyCMOTPEHHBIX TPOTPAMMOI
oOyueHus! yueOHbIX 3a/laHUi BBIIOJHEHO,
HEKOTOpPBIE U3 BHITIOJHEHHBIX 3a/1aHUH,
COJIEPKAT OITUOKH

Y nosneTBo-
PUTENTBHO

50-62

E — mocpeacTBeHHO — TeOpETHIECKOe
coJiepKaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPBIC MPAKTHYCCKIE HABBIKH
paboThl HE CPOPMUPOBAHBI, MHOTHE
IPeIyCMOTPEHHBIEC TPOTPaMMOK
oOy4eHus yueOHbIC 3aTaHUS

HE BBITIOJHEHBI 00 KaueCTBO

3a4TeHo
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BBITIOJTHCHUSI HEKOTOPBIX U3 HUX OIICHEHO
YHCJIOM 0aJlJIOB, OJIM3KHM K

MUHUMAJIBHOMY
Heynosnerso | 21-49 | FX — HEeyIOBIETBOPUTEIBHO —
-pUTENLHO TEOPETUYECKOE COIepKaHne Kypca He 3auteno

OCBOEHO YaCTHYHO; HEOOXOIUMBIC
MPAKTHYECKUE HABBIKU PaOOTHI

He chopMHUpPOBAHBI; OOTBITUHCTBO
IPEyCMOTPEHHBIX TPOTPAMMO
oOyueHus yuyeOHbIX 3aJaHui

HE BBIMTOJIHEHO JTNOO0 KaYyeCTBO

UX BBITIOJTHEHUS OLEHEHO YHCIIOM
Oay10B, OJTM3KUM K MUHUMAJIBHOMY ; TIPH
JIOTIOJTHUTEIHHON CaMOCTOSITEIbHOM
paboTe HaJa MaTepuasoM Kypca
BO3MOJKHO TIOBBIIIICHNE Ka4eCTBa
BBITNIOJTHEHHSI YICOHBIX 3aJaHHM

HeynosnerBo | 0-20 | F — HeyOBJIETBOPUTEIHHO —

-pUTENIBHO TEOPETUUECKOE COJIEpKaHne Kypca

HE OCBOEHO; HEOOXOIUMBIE
MPAKTUYECKUE HABBIKH PAOOTHI

He c(hOPMHUPOBAHBI; BCE BHITIOJIHCHHBIE
y4eOHbIe 3aJJaHus CO/IepKAT TpyObIe
OIITUOKH, TOTIOJTHUTETbHAS
caMoCTOsATeNbHas padoTa HaJ
MaTepuaIoM Kypca He IpUBEIET

K KaKOMY-JIN0O 3HAYUMOMY TIOBBITIICHHIO
KaueCTBA BBIMIOJIHEHHUS YUeOHBIX 3aJaHUN

Borpocsl k 3k3aMeHy

1. I'eHeTnka W ee MeCTO B CHUCTEME €CTECTBEHHBIX HayK. [IpenmMeTr reHeTHkwu.
OcHOBHBIE ATaIlbl pa3BUTHs. MeToa TeHETUKHY.
2. MonorubpuaHoe ckpemuBanue, 1-biii 3akoH Menaens. OcobeHHOCTH

METOJIMYECKUX TIOAXO0JIOB B AKcnepuMeHTax [. Mengens. Tumbl amienbHOTO
B3aMMO/ICHCTBUS T€HOB U UX XapaKTEPHUCTHKA.

3. oii 3akoH Mennens. [IpaBuito "ancrorel ramet". [IpoBepka 3aKk0Ha METOIOM (-
KBaJpaT. AHAIU3UPYIOIIEEC CKPEIIMBAHUE M €ro 3HAYEHWE ISl TeHETUYECKOro
aHaJIm3a.

4. OcoOeHHOCTH Haclel0BaHUs TMPU3HAKOB TNpU M- U MOJIUTHOPUIHOM
CKpeluBaHuu. 3-uit 3akoH Menens. Marematudeckue (popMyJibl paciiierieHus..
S. KogomunupoBanure. OCOOEHHOCTM paCILEIUICHUSI TMPU3HAKOB. XapakTep

HACJICAOBAaHW: I'PYIIIT KPOBH Y HCJIIOBCKA.
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6. MHOK€ECTBEHHBIN AJUICIIA3M. [Tpumepsl. I'enernueckas OCHOBA
MHOKECTBEHHOT'O AJUIEIIU3MA.

1. Hemnonnoe nomunupoBanue. OCOOCHHOCTH pacHICIUICHUSI NPU3HAKOB MpHU
MOHO- ¥ TUTHOPHTHOM CKPEIITUBAHHH.

8. Tumbl HeaIeIEHOTO B3aMMOACHUCTBUS T€HOB U MX 00IIask XapaKTePUCTHKA.

Q. KomrutemenTapHOoe B3aMMONEHCTBHE TEHOB M €r0 TEHETHYeCKas OCHOBA.

XapakTrep pacileruieHus: Npu3HakoB. [Iprumepsl.

10.  Onwucraz. Tunsl snMcTaza. Xapakrep paciieruieHus npu3HakoB. [Tprumepst

11. Tlomumepusi (KyMyJsTHUBHas M HEKYyMYJIATHMBHAs). XapakTep paclleruie Hus
MIPU3HAKOB.

12.  ]JleticTBue TE€HOB MOJU(PHUKATOPOB U IUICHOTPOIHOE JICHCTBHE TEHOB.
[Tpumepsl.

13.  CrpoeHue U TUTIBI XPOMOCOM. ODYXPOMAaTHHOBBIE U TE€TEPOXPOMATHHOBHIC
Y4aCTKU. [ UTaHTCKHE XPOMOCOMBI, XPOMOCOMBI THIIA JIAMITOBBIX IIETOK U MEXaHU3M
ux 00pa3oBaHUsI.

14. HyxneocoMHass  opraHu3ainus  XpoOMOCOM. YPOBHM  KOMIIAKTHU3aLUU-
JIEKOMIIAKTU3AlUUA XpOMAaTHHA U X OMOJIOTUYECKHIT CMBICII.

15. Muro3. Mecto MuTo3a B KJIeTOYHOM Iukie. lloBeneHue XpomMocoM mpu
MUTO3€E.

16.  Twumbl MuTO3A.

17.  Meiio3 KaK IMTOJIOTUYECKAass OCHOBAa OOpa30BaHMs MOJOBBIX KieTok. Craauu
Meno3a.

18. Pacmieruienue Ha rameTudeckoM ypoBHE. JloKa3aTenbCTBO 3aKOHA 'UMCTOTHI
raMmer’ ¢ MOMOILBIO TETPATHOTO AHATIN3A.

19. T'amerHslii Mel03. MexanusM criepMaroreHesa u ooreHesa. Ponp melio—3a u
MUTO3a. MecTo Meio3a B J)KU3HEHHOM LIUKJIE KUBOTHBIX.

20. CnopoBslii Meiio3. OcoOeHHOCTH 00pa30BaHMsI TaMET Yy BBICIIUX PACTCHHU.
Muxkpocnoporene3 u meracnoporeres3. Ponb muro3za m Meio3a B 0o0pa3oBa—HUU
raMeT y paCTeHHU.

21. T'enermdeckas OCHOBa HECOBMECTUMOCTH Y PACTCHHIA.

22.  JIBoifHOE OIUIOIOTBOPEHUE Y PACTEHUI U €r0 OMOJIOTMYECKHI CMBICIT.

23. 3urotHelii Mei03. MexanusMm oOpa3oBaHHs akpocrnop y Neurospora crassa U
Saccharomyces cerevisiae.

24. HeperynsipHble TUIIBI TIOJIOBOTO PA3MHOXKEHUS Y PACTCHUN U KUBOTHBIX U MX
MEXaHU3M.

25. Mexanusm onpeneicHus mona XY, X0, XZ v rarionIHO-TATIOWTHOTO.

26. bamancoBas Teopus onpeneraeHus mojaa y 1po30Qh k.

27. TlonoBoif XxpomMaTuH.

28. HacnemoBaHue MpU3HAKOB CIICIUICHHBIX ¢ 1TosioM. PaboTer T. Moprana. Kpucc-
KpPOCC HaCJIeIOBaHUE.

29. XapakTep HacleIOBaHWS TMPU3HAKOB IMPU HE PACXOXKICHUU TOJOBBIX
XPOMOCOM.
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30. CuenieHHoe HacleIOBaHHE U €ro JoKa3aTeabcTBO B padotax Y. barcona, P.
Ilennera, T. Moprasna.

31. Xpomocomuas Teopusi T. Moprana. OCHOBHBIE MOJIOKEHUSI.

32. KaprtupoBaHue XpoMOCOM MpH IBYX(PaKTOPHOM CKPEUIMBAHUHU B OMbITaX A.
CrepreBaHra.

33. IlpuHIMIIBI KapTUPOBAHUS XPOMOCOM MPH TPeX(PaKTOPHOM CKpEIIMBAHHU.
[TpaBuio agmutuBHOCTH. THTEpdepeHIus.

34. IluTonmormyeckoe JI0Ka3aTeabCTBO KpoccuHTroBepa X. Kpeiiton. u b.
MaxKnunrok Ha kykypy3se u K.IlItepna Ha npo3zoduiie.

35. KpoccunroBep Ha cTajud 4YeThIpeX XpOMaTHII U €ro IUTOJIOTHYECKOe
JI0Ka3aTeIbCTBO HA APO30duIe.

36.  Tumsl kpoccuHroBepa. MUTOTUYECKUI KPOCCUHTOBEDP U €T0 JOKA3aTEIbCTBO.
37. HepaBHblil KPOCCHHIOBEp U €0 JI0Ka3aTeIbCTBO Ha IIpuMepe Jiokyca Bar.

38.  MounekymspHast Mojeb KpoccuHaroBepa P. Xommimes u ee OCHOBHBIE dTarlbl.
39. MonekymsipHass MoJiellb KpocCHHroBepa Mesenbcona u Poammunra, ee
OCHOBHBIE 3Tarlbl.

40. CmocoObl reHeTHUecKoro oOMeHa y OakTepwii. |'eHeTMdeckuil aHanmu3 mpu
KOHBIOTaIUH.

41. CpnocoObl reHeTHYeckoro ooMmeHa y Oakrepuid. ['eHeTHUYecKuil aHanu3 mnpu
TpaHcpopMaiuu.

42. CrocoObl reHeruueckoro oOMeHa y OaxTtepuil. ['eHeTmueckuil aHanu3 mpu
TPAHCAYKLIWU.

43. Crpykrypa u ¢pyHkius reda. [IpeacraBnenus o rede, HauuHasi ¢ T. Moprana, u
koH4as C.benzepom. Kpusuc Teopun resa.

44,  JlokazarenbctBo JIk. bummom n E. TatymoM koHIeniuu "oJuH TeH - OJHH
dbepment".

45.  PexoMOuHaImoHHbIN aHamu3 reHa B onbiTax C. benszepa Ha dare T4.

46. Iluc-TpaHc TecT u ero ucrnonb3oBanue B onbiTax C. bersepa.

47.  JloxazatenscTBO reHeTnueckoit poiu JJHK u PHK.

48. Mexanmm perumkaiun JJTHK. ®epmeHTs! perumkaym.

49. OCOoOEHHOCTH PEIUIMKALIMY PA3IMUYHBIX TEHOMOB Y MPO- U SYKapHoT.

50. Xapaxtepuctuka noBpexaenud  JJHK,  penapupyembix  cucremamu
penapanumm.

51.  OGmas xapaktepuctuka cucreM penaparuu JJHK y npo- u sxyapuotndeckmx
OpPTraHU3MOB.

52.  MexaHu3M dKCIM3UOHHON peraparu noBpexaeHuit JIHK.

53. Mexanusm nocTpermkaTuBHON penaparun Y O-nospexaennii JJTHK.

54. Cucrema peCTpHKIIMU-MOIU(DUKAIINK U €€ OMOJIOTHYSCKOE 3HAUCHHE.

55.  Tpanckpunuusi. CoCTaBISOIINE AIEMEHTBI, UX CTPYKTYypa U (yHKIIUS.

56.  Drarbl TpPaHCKPUMILIHH.

S57.  Tpancmsmust. CoCTaBSIONIME JIEMEHTHI, UX CTPYKTYpa U (QyHKIHSI.

58.  Drambl TpaHCIAIUY.

59. T'eHermueckuii KO M €r0 XapaKTEPUCTHKA.
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60. /loka3arenbCTBO TPUILIETHOCTH reHetndeckoro koja @. Kpukom.

61. Pacmmdporka remerndeckoro koma. Oneitel M. HupenGepra, ®. Jlenepa, JIx.
Marreu u ap.

62. OcobeHHOCTH CTPOEHUS TEHOB Y TIPO- U 3yKaproT. CTpOoeHNE OTIEPOHOB.

63. Perynsmms TpaHCKpHUIMIIMK ITyTeM MHIYKLIUH Ha pumMepe Lac-onepoHa.

64. MexaHU3M peNpeccu M aTTeHyaIu Ha mpuMepe padboTsl Trp-onepona.

65. KarabomutHas penpeccusi.

66. MexaHU3MBI PEryJISALNU SKCIIPECCUN TEHOB Y SYKapHOT.

67. Mytauuu. Tunsl MyTanui U TPUHIUIB KX KIACCU(PUKAIIH.

68. Meroapl yueTa MyTalluil y MUKPOOPTaHU3MOB.

69. Meroasl yuera myTanuii y aposzoduisl, Meron Memrtep-5, Double yellow,
CI1B u Cyrly. BoaMoxxHOCTH METO/IOB.

70.  Merto/pl yueTa MyTaluil y pacTeHUH.

71.  Kiaccuduxkarysi reHHbIX MyTaluil.

72.  CnoHTaHHBIC TCHHBIC MyTallU M MEXaHW3M WX BOZHUKHOBCHHSI.

73. HHayumpoBaHHBIC TEHHBIC MYTAIlMM M MEXAaHW3M WX BO3HUKHOBEHHS (TIO1
JICICTBUEM  AHAJIOrOB  OCHOBAaHWMW, AJKWIMPYIOIIMX  areHTOB,  BKJIIOYEHUS
akpuau—HOBBIX Kpacurenei B JIHK).

74.  XpomocoMHble MyTanui. Mexanu3m Bo3HUKHOBeHUs. Kiaccuduxarusi.

75. XpoMOCOMHbIE MyTaluu Tuma jaeneruil. OcoOeHHOCTH TOBEICHUS BO BpeMs
Mero3a. MeToibl BbISBIICHUS ACJICHUOHHBIX My TallHil.

76.  XpoMOCOMHBIE MyTaIluM TUTIA TyTUTKaiuii. [loBeneHe Bo Bpems Meriosa.

77. XpomocoMHbIe MyTanuu Tuna uHBepcuil. [loBemenune Bo Bpemsi meiio3a H
reHeTndyeckue mnocineAcTBus [IpuunHbl HU3KOW KU3HECTIOCOOHOCTH W OTCYTCTBHUS
PEKOMOMHAHTOB.

78. XpoMocOoMHBIE MyTaIlMM TUMa TpaHciokaiuii. [loBenenne Bo Bpemsi Meiios3a
[TprumHBI HU3KOM KU3HECTIOCOOHOCTH U OTCYTCTBHSI PEKOMOMHAHTOB.

79. T'enomubie mytarun. Knaccudukarusi.

80. ABTONOJMILIONTUS U AJIOTIOTUTUION TS

81. Awmdumunmonasl. Mexanusm ux oodpasosanus. [Ipumepsr.

82. Tamouaus U €€ UCIOJb30BaHNE B OMOTEXHOJIOTMH PACTCHUIA.

83. Amneymnougus. Tunsl aneyrmuionnoB. OcoOeHHocTH Melio3a Vcnonb3oBanue
aHEyIUIOMIOB B TEHETUYECKOM aHaJIU3eE.

84. OnroreHes Kak MpoIECC pean3allii HACIEACTBEHHON MpOrpaMMbl pa3"BUTHUS
OpraHu3ma. JTarbl OHTOTE€HE3A.

85. MexaHuU3MBI pean3aliuy JISHCTBHS TEHOB B IMPOIIECCE OHTOTEHE3A.

86. OcobeHHOCTH HacleOBaHUsI HEXPOMOCOMHBIX T€HOB Yy 3yKapuoT. MexaHusm
HACJIEIOBaHMs MPU3HAKOB MO MAaTEPUHCKOW JIMHUM Ha MPUMEPE MECTPOIUCTOCTU Y
pacteHui. Kpurepun HEXpOMOCOMHOIO HACJIEIOBAHMUSL.

87. Tumbel  1UTOIUIA3MATHYECKMX  HACIHEACTBEHHBIX  CTPYKTYp W HX
XapaKTEPUCTHKA.

88. Ssnenue LIMC u ero ucnonap30BaHUE B CEJICKIIMN PACTEHUH.
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89. Metonsl U3YYCHUS TCeHETUKH YelioBeKa (reHeaTorMuecKuid,
IIUTOTCHETUYCCKNH, OHTOTEHETHYECKHUM, OJIM3HEIOBBINA, MOMYJSIIUOHHBINA) W WX
0COOEHHOCTH.

90. [IIpemmer W METOABI MEAWIIMHCKON TEHETUKHA. THITBI HACIIEIACTBEHHBIX
3a00JIeBaHUI YEJIOBEKA U UX XapaKTEePHUCTHKA.

91. [llonynsmust m ee TeHEeTHUYeCKas CTpyKTypa. ['eHeThdeckoe paBHOBECHE B
MOMYJSIIIMA M €r0 MaTeMAaTWYeCKH pacdeT ¢ momomsio  (opmynsr  Xapam-
BaitnOepra.

92.  ®akTophl, HAPYIIAIOIINE PABHOBECHE T€HOB B MOMYJIAIMSIX.

93. Cenexkuus kak Hayka. [Ipeamer 1 METO/IbI UCCIICIOBAHMUSL.

94. T'enernueckas WHXXEHEpHs OakTepuil, KUBOTHBIX M pacTeHUil. MeToauueckue
IIOAXO/BI.

95. Tl'enermueckas wuHxeHepus pacTeHud. ['eHeTmueckue MOAXOMbI CO3/IAHUS
TPAHCTCHHBIX PACTCHUIN PACTEHUM.

96. [I'eHermveckas WHXKEHEPUS >KUBOTHBIX. [ CHETWYECKHE TOAXOMBI CO3IaHUS
TPAHCTEHHBIX KUBOTHBIX.

97. MHcrmomp30BaHWE  TEHHO-WHKCHEPHBIX  TOAXOAOB ISl BBISBJICHUS
HACJICJICTBEHHBIX 3a0oseBaHuil. WaeHTH(UKalMsg MYTaHTHBIX TE€HOB B T€HOME
YEJIOBEKa.

98. T'eHOMUKA M ee HCITOJIb30BAHKE B HAYYHBIX U TPUKJIATHBIX TIEIISX.

7. Y4eOHO-MeTOou4ecKoe " NMPOrpaMMHO-UH(POPMALIMOHHOE
o0ecrneyeHne M CHUIIHHBI

a) OCHOBHAs JTUTEpaTypa:

1. Nure-BeuromoB, C.I'. I'eHeTHKa ¢ OCHOBaMH CEJICKIIMU: YUYCOHWK IS
CTYZICHTOB BY30B / 2-¢ u3aanue, nepepad. u gom. — CI16.: U3n-so H-JI, 2010. — 720 c.

2. Knar Y., Kamunrc M. OcHoBel renetuku. — M.: TexHocdepa, 2007. — 894 c.

3. Aniana, ®@. CoBpemeHHas TeHeTuka : B 3 T. / @. Aitana, J[x. Kaiirep. — M. :
Mup, 1987.— 998 c.

4. TupoBa D.M. Meroauueckue ykazaHusi K JaOOpPaTOPHBIM 3aHITHSIM TIO
nutoreHeTrke. — Hampuuk: Ka6.-bank. yH.-T, 2003. - 26 c.

5. MamkoBa, M.B. Ilpaktukym 1o reneruke: ydeOHoe mnocobue / .B.
MammkoBa. — Yenssounck: M3narensckuit neatp OYpl'Y, 2021. — 148 c.

6. [npik-Kepraep O.B. OcHOBBI T€HETHYECKON W)XXEHEPHH: JTAOOPATOPHBIN
npakTukyM. Mxesck: M3narenscTBo «Y aMypTekuid yHuBEpeuteT», 2012. — 56 c.

0) ToTOTHUTENBHAS JIUTEpaTypa:

1. AntyxoB [O.I1. 'eneTnyeckue BOMPOCH B MOMYJISNHIX: Y4ued. mocooue. —
M.: UKTI] «AkanemkHura», 2003. — 431 c.

2. Tl'enmeruka: yueOHuUK nna By3oB/ mon pen. B.M. HpanoBa. — M.:
Axanemknura, 2006. — 638 c.
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3. Kumynes N.®. OOmiast 1 MoJIeKyJIsipHasi TeHETUKA. — Y4eOHoe mocodue
11 By30B. 4-¢ u3nanue. — HoBocubupck: uza-so HI'Y, 2007. — 470 c.

4. Kopoukun JI.M. bruonoruss MHAMBUAYAIBHOIO Pa3BUTHUS (T€HETUYECKHIA
acrekT): Yueonuk. — M.: u3a-so MI'Y, 2002. — 264 c.

5. JIyroa JI.LA. u np. ['eHeTHKa pa3BUTHS PACTCHU: IJIsi OMOJOTHYCCKUX
CHEIUATBHOCTEH YHUBEPCUTETOB 2-¢ m31. nepepad. u mom. // JI.A. Jlytoma, T.A.
ExoBa, U.E. JlonyeBa, M.A. Ocunosa / mox pea. C.I'. Uare-Beuromosa. — CII6.:
n3a-so H-JI, 2010. — 432 c.

6. ®orenp @., Motynbcku A. — I'eHeTrka yenoseka: B 3 1. — M., 1989.

7. Camurymmuaa H.C. Ilpaktukym mo reneruke:Yuebnoe mocobue. /H.C.
Camurymmuna, U.b. Kupuna — Muuypunck: U3n-so Muul'AY, 2007. — 211 c.

8. 3amaum mo coBpeMeHHOHN TeHeTuke: Yuebd. mocodue / [Tox pex M. M.
Acmansgna. — M.: K1Y, 2005. — 224 c.

I'eHeTnyeckuii macnopr — OCHOBA WHAMBUAYAJIbHOM W IPEIUKTUBHOU
menuumHbl / [lox pen. B. C. bapanosa. — CII6.: U3a-Bo H-JI, 2009. — 528 c.

I'yrrman, b. T'enetuka / bapron I'yrtman, Outonu ['puddurc [u ap.]. —
[1ep. ¢ anrn. O. [lepdunseBa. — M. :@aup-npecc, 2004. — 448 c.

B) HHTEPHET-PECYPCHI:

1. Cankr-IleTepOyprckuil rocy1apCTBEHHbBI YHUBEPCUTET, OMOJIOTMYECKUI
dakynpTeT [Dnexkrponnsiii pecypce] URL: http://www.bio.pu.ru/index.php

2. MockoBckoil TocymapcTBeHHbIN yHUBepcuTeT uM. M.B. JlomonocoBa,
dakynpTeT 6ronoruu [Dnexktponusiii pecypc] URL: http://mww.soil.msu.ru/

3. IlpumeHeHHE MOJIEKYJSIPHBIX METOJOB HCCIEIOBAaHUS B TE€HETHKE:
VYuebnoe mocobue / JI.LH. Hedemosa. - M.: HULl Undpa-M, 2012. - 104 c.
(Beiciiee  ob6paszoBanme: bakanmaBpumat). [Onexktponssiii  pecypc]. URL:
http://znanium.com/catalog.php?bookinfo=302262.

4. Tlyxanbckuii, B.A. BBenenue B reHeTHKy: ydeOHoe mocobue / B.A.
[Tyxansckuii. — MockBa: HULL Undpa-M, 2014. — 224 c. [DnekTpoHHBIN pecypc].
URL.: http://znanium.com/bookread.php?book=419161.

5. CazanoB, A.A. OcHoBbl reHeTnku / A.A. Ca3zanoB. — Cankr-IlerepOypr:
JI'Y um. A. C. Ilymkwuna, 2012. — 240 c. [Dnekrponnsiii pecypc]. URL:
http://znanium.com/bookread.php?book=445015.

6. Buomonekyina [Dnexrponnsiii pecypc] URL: http://biomolecula.ru

7. Undanta [Dnextponnsiit pecypc] URL: http://www.infanata.com

8. Onuro [Dnextponnsiit pecypc] URL: http://olig.ru

8. MaTtepuajibHO-TEXHHYECKOE 0O0ecneyeHue TUCIIUIIMHBI

OcBoeHne AUCIUIUIMHBI TPENANoiaraeT WCIOJb30BAHUE CIICIYIONIETO
MaTepHaATbHO-TEXHUIECKOTO 00SCIICUCHUS:

1. JleknuoHHas MyJbTHMeIuiHas ayautopus (165 ayn.) ocHaiieHHas
y4eOHOM MeOenbto  (CTOJIbI, CTYJbs) M HACTEHHOW JIOCKOM, a Takke
MYJIbTUMEANITHBIM YKPAHOM JIJISl TPAHCIISINH MPE3EHTAINN 1 BUICO(PIIEMOB.
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2. Crnenuanu3upoBanHas jadoparopusi (165 ayza.) ¢ MOJHBIM KOMILJICKTOM
1abopaTopHOTO OOOpPYAOBAaHMS M KOMIIBIOTEpAMHU Uil KaXJIOTO CTYICHTa C
noctyrnoM B MHTEpHET Ha 20 MOCaT0YHBIX MECT.

3. IlpoBemenwme TpPYNIOBBIX W  HWHAWUBUAYAJIbHBIX  KOHCYJIBTAIIHHA,
CaMOCTOATEIFHON PabOThI, TEKYIIETO KOHTPOJSI W MPOMEKYTOYHOU aTTECTAIUH
OCYIIECTBIISIETCS. B ayAUTOPHUSIX Kadeapsl OMOJIOTHH COTJIACHO Tpaduka ydeOHOTO
nporiecca.

4. TlomemeHue [UIsi XpaHEHUS M MPO(PHUIAKTHIECKOTr0 00CTyKUBAHUS
yde0HOro 000pyAOBaHHUs, YKOMIUIEKTOBAaHHOE CIEIUAIM3UPOBAHHONW MeOembio
JUIS XpaHEHUs OOOpYIOBaHHMS W TEXHHMYECKUMHU CpEICTBaMU i €ro 00-
ciy>kuBaHus. (267 ay.)

3. JlaGoparopHoe o6opynoBaHue: OUOIOTHYECKUNA MUKPOCKOI, CBETOBBIC
MUKPOCKOITBI Pa3IUYHBIX MapOK C KOMIUIEKTOM 00OPY/IOBaHUS ISl U3TOTOBJICHHUS
MHUKPOIIPETapaToB, MPENapoBaIbHbIC UIJIbl, OMHOKYJIApHAS JIyIa, PYYHBIC JYIIHI,
yamku [leTpu, ckanprnenu, OpUTBBI, TUHIETHI, TPEAMETHBIC U TIOKPOBHBIC CTEKIIA.

4,  JlucrummHa ~— oOECIeYeHa  KOMITBIOTEPHBIMH  TPE3CHTAILASIMH,
COCTaBJICHHBIMU aBTOPOM, BHICO(UITEMAMHU.

9. JIuCcT TOMOJTHEHUH U N3MEHEeHN

Ne Hara OcHoBaHmue Conep:xanue JIuua,

n/| BHeCEHHS U3MeHeHus / NOATBEPKAAIOLIHE

n |M3MeHeHus / JOTOJTHEHU S u3MeHeHmue /
JIOTIOJTHEHU S JIOMOJIHEHH e

3aBenyrommii| J{upexrop /
kadenpoit JeKaH
(Damunus, | (Damunus,
UHUYUATBL, | UHUYUATDL,
noonuce) | NOONUCH)
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