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PaGouass mporpamMma yueOHOW JUCLMIUIMHBI «l'eHeTHKa ¢ OCHOBaMH
celeKLUn» SIBISIETCS YacThIO OCHOBHOM 00pa3oBaTeNbHOH MPOrpaMMbl IS
MOATOTOBKM OakajaBpoB Mo HampasieHuto mojrotosku 44.03.05 Ilemaroruyeckoe
oOpazoBanue (¢ AByMst TPO(UISMHU MOArOTOBKU) Npodumo Xumusi. bruosorus ounon
¥ 3204HOU opM 00ydEHHUs.

CocraBnena Ha OCHOBaHUH denepanbHOIO ["ocynapcTBeHHOTO
00pa30BaTeNbHOr0 CTAHIapTa BBICLIETO MPO(ECCHOHANBHOr0 00pa3oBaHus 110
HarpasieHuto moarotoBku 44.03.05 Tlenarorudeckoe obpasoBaHue (C JIByms
NpoQUIIMH IOATOTOBKH) H

OcHoBHOM mpothecCHOHANIBHOM 00pa30BaTeIbHOM IPOrpamMMbl  BBICIIETO
o0pazoBanus pazpaboraHa B cOOTBETCTBUU ¢ DesiepanbHBIM 3aKOHOM OT 29 Jiexadps
2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepaunny (C U3BMEHEHUSIMU U
nononaerusmu), @PT'OC BO ®DenepanbHbIM rocyapcTBEHHBIM 00pa30oBaTesIbHBIM
CTaHIapTOM BBICIIEr0 0Opa3oBaHMs — OakanaBpuaT IO HalpaBICHHIO MOATOTOBKH
44.03.05 «Ilemarorumueckoe oOpa3oBaHue (C JABYMs MNPOGUISMH TOATOTOBKH),
YyTBEpXK/IEHHbIM TpHKa30M MMHUCTEpCTBA HAyKM M BBICLIEro 0Opa3oBaHHMs
Poccutickoii ®@eneparyu ot 22.02.2018 r. Ne 125 (¢ u3MEHEHUAMHU U TONOTHEHUSIMHU)
u [lpodeccuonanbHbiM cTaHmapTOM, YTBepXKIeHHBIM IIprkazom MunHucrepcra
Tpyla ¥ couuanbHOM 3ammrtel Poccuiickolt Denepanmu «OO0  yTBepKACHHH
npodeccuonansHoro cranaapra «llenaror (meparoruueckas AeSTENBbHOCTh B chepe
JOMIKOJBHOTO0, HAvaJibHOTO OOLIEro, OCHOBHOrO OOIIEro, CpelHero ooIero
oOpazoBanus) (Bocriutatens, yuutens)» oT 18.10.2013 r. Ne. 544 u (c u3MeHeHUSIMH
1 JIOTIOJTHEHUSAMH ).
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CTpykTypa u cogep:kaHHue y4eOHOH THCIUNINHBI

1. Hean u 3axa4u y4eOHOM JUCHMILTHHbI

Llenv  Oucyunnunvi:  QopMUpPOBaHHME 3HAHUH O  3aKOHOMEPHOCTAX
HACJIECTBEHHOCTH W W3MEHYMBOCTU >KMBBIX OpPraHU3MOB Ha OPraHU3MEHHOM
KJIIETOYHOM,  XPOMOCOMHOM,  MOJIEKYJISIPHOM  MOIYJSIHMOHHOM  YPOBHSX
OpraHu3allid ¥ UCIOJIb30BAaHUE HUX B Pa3HBIX 00JacTIX MNPaKTUUYECKOU
JEATEIIBHOCTH YEJOBEKA: CENEKIMU, MEAWIMHE, KIETOYHOW U TEHOMHOMU
WHXEHEPHUH, OMOTEXHOJIOTUH.

3aoauu oucyuniunst «I'€eHETHKA ¢ OCHOBAMU CCICKITUI):

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

— (opMHpOBaHUE MPEACTABICHHS 00 OCHOBHBIX HCHOJb3YEMBIX B '€HETUKE
METOJaX TEHETUYECKOTO aHAIN3a;

— obecrnieueHue BBITIOJTHEHUSA 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 YKCJI€ HABBIKOB, 3HAYUMBIX IS
OyyIieit criennalbHOCTH;

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

— O3HAKOMJIEHUE C METOJIaMU PabOThI C 3JEKTPOHHBIMU 0a3aMH 1aHHBIX;

— 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» OTHOCHUTCS K
00s13aTeIbHON YacTH YueOHOro 1miaHa, uHaeke aucruiuinasl b1.B.04.

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

3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JTUCHMILINHE,
COOTHECEHHBbIX C HHANKATOPAMH JI0CTHKEHU KOMIIETEHIU

Kox mo ®I'OC BO NuaukaTop nocTHKEHUS Pe3ysbTaTsl 00yueHus no
AUCHMILIHHE
Oo6menpodeccnoHaIbHbIE
OIIK-8. Cniocoben | OIIK-8.1. IIpumensier metoas! | 3HaTh: UCTOPHIO, TEOPHUIO,
OCYILECTBIIATh aHaNN3a I1e1arOrHYeCKOH 3aKOHOMEPHOCTHU u IIPUHLUTIBI
IE€1aTOTHYECKYIO CHTyaluu, HOCTPOEHHS M (DYHKIMOHUPOBAHHS




ACATCIIBHOCTb Ha
OCHOBE
CIICnaJIbHbIX
HAay4HBbIX 3HAHUM

npodecCuoHATBHON
pedekcu Ha OCHOBE
CIICUAJIbHBIX HAYYHBIX
3HAHUM.

OIIK-8.2. IIpoexTupyert u
OCYIIECTBISICT Y4eOHO-
BOCIHUTATEIbHBIN MPOLIECC C
ONOPOM HAa 3HAHHUS OCHOBHBIX
3aKOHOMEPHOCTEN
BO3PACTHOT'O Pa3BUTHUS
KOTHUTUBHOW U JINYHOCTHOU
cdep oOyJarommxcs, Hay4HO-
000CHOBaHHBIX
3aKOHOMEPHOCTEM
OpraHu3aIu
00pa3oBaTenpHOro MpoIiecca.

00pa3oBaTeNbHBIX (megaroruuecKux )
CUCTEM, pOJIb U MECTO 00pa3oBaHUs B
JKU3HU JIAYHOCTH 51 o0111eCTBA;
KyJIbTYPHO-UCTOPHYECKHE, HOPMATHUBHO-

IIPaBOBELIC, AKCHOJIOTHUYCCKUC,
9TUYCCKUC, MeI[I/IKO'6I/IOJ'IOl"I/I‘ICCKI/Ie,
SPTrOHOMHYCCKUC, IICUXOJIOTHYCCKHUEC

OCHOBBI  (BKJIOYasi  3aKOHOMEPHOCTH,
3aKOHbI, NPHUHLUIBI) I€JArOrMuecKoi

JIeSITEJIbHOCTH; KJIaCCHYECKHE u
MHHOBAIMOHHBIE IeJJarornyecKmue
KOHLIEIIINHN n TEOPHH; TEOPHUH
COIMAIN3ALUA JIMYHOCTH, WHIUKATOPBI
WHIUBUIYATbHBIX 0COOEHHOCTEH

TPACKTOPUN KU3HU, HUX BO3MOYKHBIC
JIeBHALlUM, a TakKKe€ OCHOBBl  HX

MICUXOIMATHOCTHKY; OCHOBBI
TICUXOIUTAKTHKH, MOJIMKYJIbTYPHOTO
o0Opa3oBaHus, 3aKOHOMEPHOCTEMH

MOBEJICHUS B COLUAJIBHBIX CETSIX; 3aKOHbI
pa3sBUTHUS JIMYHOCTU M IPOSBICHUSA
JINYHOCTHBIX CBOWCTB, MCHUXOJOTHYECKUE
3aKOHbl NEPUOAM3ALMM U  KPU3HCOB
pa3BUTHSL.

YMeTh: OCYHIeCTBIATh TENarornyeckoe
[eNenoiaranie ¥ pemarbh  3aJadu
po¢eCCHOHAIBHON nearoru4ecKoi
JESTEIbHOCTH HAa OCHOBE CHEIHalIbHBIX
HAay4YHBIX 3HaHI/II\/JI; OLICHUBATH
pE3yJIbTaTUBHOCTD COOCTBEHHOM
HeHaFOFquCKOﬁ ACATCIIBHOCTH.

Braners: anropuTMaMu U TEXHOJIOTUSIMU
OCYIIIECTBIICHUS npodeccHoHaTbHON
HeHaFOFquCKOﬁ JACATCIIbHOCTHU Ha
OCHOBC CIICOHUAJIbHBIX HAYYHBIX 3HaHI/H71;
npueMaMH TIeJarOrHYecKoil pedIieKCHH;
HaBBIKAMH Pa3BUTUS y OOy4YaromuXcs

IM03HABaTEIILHOM aKTUBHOCTH,
CaMOCTOSATEIIBHOCTH, WHHIAATHBBI,
TBOPUYECKUX CIIOCOOHOCTEH,

(dbopMHpOBaHUS TPAXKAAHCKON MO3ULIUH,
CHOCOOHOCTM K Tpydy M OJKU3HU B
YCIIOBHSX COBPEMEHHOTO MUpa,
dbopmupoBaHus y o0yyaromuxcs
KyJbTYphl 37J0POBOTO U 0€30MacHOro
oOpas3a )XK13HH.

ITpodeccuonanbpHbIC

[IK-1. Criocoben
HCTIOJIB30BATh

[IK-1.1. OcymectBiser
pa3nUYHbIC BU]IbI

3HaATL: MEXaHU3MBI U MCTOAUWKH ITOMCKA,
aHanW3a W CHHTe3a HH(POpPMAINH,




TEOpPETUYECKHE U
MIPAKTUIECKHE
3HAHUS s
MIOCTAaHOBKH U
peleHus
HCCJIEIOBATEIILCKUX
3a1a4 B
MPEIMETHOM
obnactu (B
COOTBETCTBHUH C
npoduiieM u
YPOBHEM
o0Oy4deHus) U B
obnactu
00paszoBaHMs

MPAaKTUYECKOU IESATENBHOCTH,
o0ecreunBaroIie
CaMOCTOSITEIIbHOE
pruoOpeTeHne yyauMucs
3HaHUM, YMEHUU U HaBBIKOB B
COOTBETCTBUH CO CHEIUPUKOIM
pazzenoB OMOJIOTUH.

[TIK-1.2. [Ipumenser
COBPEMEHHBIC
9KCIIEPUMEHTAJIbHBIE METO/IBI
paboThI ¢ OMOTOTHYECKUMHU
00BEKTaMU B MOJIEBBIX U
71a00paTOPHBIX YCIOBHSIX.
[TK-1.3. TIpumensieT 6a30BbIC
MTOHATHSI 00 0COOEHHOCTSAX
CTPOCHHUS U
(bU3HOIOTHIECKHIX
MexaHHu3Max paboThbl
Pa3IUYHBIX CUCTEM U OPTaHOB
YKUBBIX OPTAaHU3MOB U UX POJIb
B IPUPOJIE U XO3SIUCTBEHHOU
NEeSTETbHOCTH YeJIOBEKA.
[1K-1.4. [IpumeHseT HaBbIKK
MIPOBEACHUS XUMHUYECKOTO
SKCIIEPUMEHTA, OCHOBHBIE
CUHTETUYECKUE U
AHAJTMTUYECKUE METO/IbI
TOJTyYEHUs U UCCIIETOBAHUS
XUMHUYECKHUX BEILIECTB U
peaKkuuid.

[IK-1.5. Ucnons3yer
COBPEMEHHYIO ammnaparypy u
o0opyaoBaHue AJis
BBITIOJTHEHUS] HAYYHO-
HCCIEA0BATEIIbCKUX U
1a00paTOPHBIX XUMHYECKUX
pabor.

[IK-1.6. IIpumensieT 3HaHUA O
(U3HYECKUX U XUMHUYECKHX
CBOWCTBAax MaTepHaJoB ¢
1eNbo 6e30macHon
MMOCTAaHOBKH XUMHUUYECKOTO
JKCIEpUMEHTA.

BKJIFOYAKOIIIHNC CPICTeMHBIfI moaxoa B
obmactu 00Opa3oBaHusl. 3HATH METOAMKH
IIOCTAHOBKM II€JIM M  CIIOCOOBI  e¢
JOCTH)KEHUS, HAYYHOE IPEACTaBICHUE O
pe3ysibratax 00paboTku HH(OPMALIUY.

YMers: aHaIU3UpPOBATh 3ajauy,
BBLIEJIATE €€ 0a30Bble COCTaBIISIOILUE,
OCYLIECTBIIATh JCKOMIIO3ULIMIO 3a1auu.

VYMeTb  HaXomuTb U KPUTHYECKU
aHaJIM3UPOBATh UH(OpMALHIO,
HEOOXOMMYIO TSt peuieHus

[IOCTaBJIEeHHOW 3ajmaun. PaccmarpuBaTh
BO3MOJKHBIE BapUaHThI PEIICHUs 3ajauH,
OLICHMBAsI JIOCTOMHCTBA U HEJTOCTATKH.

Biagers:  mMeTOmaMHM  yCTaHOBIICHUS
MPUYIUHHO-CIICACTBCHHBIX CBsI3EH n
ornpeeneHus Haubosee 3HaYMMBbIX Cpen

HUX. Mexann3zmamu IOMCKa
uHpopManuy, B  TOM  4YHUCIE C
MIPUMEHEHUEM COBPEMEHHBIX
WH(pOPMaITMOHHBIX n

KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.




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 72 72
(2 3a4. en.) (2 3a4. en.)
Oo0s3aTeIbHAN ayAUTOPHAS y4eOHas 24 8

HArpy3kKa (Bcero 4acos),
B TOM YHCJIe:

Jlexmu 12 4

CeMuHapCKHE 3aHATHS - -

HpaKTI/I‘-ICCKHe 3aHATHA - -

JlabopaTopHbIe pabOThI 12 4

KoHTpoJibHbIe paboThl - -

KypcoBas pabota / KypcoBOH MPOEKT - -

Hpyrue ¢popmbl opraHu3aluyd y4eOHOTro - -

npoiecca
KounrpoJuanb 4 4
CamocrosiTesibHas pa0doTa CTyJAeHTa (BCero 44 60
YacoB)

dopma aTTecTarus 3a4yeT 3a4yeT

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
(dbopMUPOBaHKSI METOIOJIOTHH TEHETUKH. 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 v BHYTpPEHHEE CTPOCHHE XPOMOCOM.
Kapuotun rpuboB, pacTeHuid U )KUBOTHBIX. JleIeHre COMAaTHYECKUX KIIETOK (CTauu

MUTO3a). AMHUTO3, SHIOMHUTO3. JleIeHre MoJoBbIX KIIeTOK (Meio3). Ctaauu Meio3sa.
6




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 HACJIEACTBEHHOCTU. 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 [.Mennerns.

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, KOJOMHUHHPOBAHUE.
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. l3meHeHue
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
B3aMMO/ICHCTBUI: HOBOOOPA30BaHUE, KOMIJIEMEHTAPHOCTb, SMUCTA3, KPUIITOMEPHSI,
nonuMepusa. buoxummyeckre OCHOBbI HEALTEbHBIX B3AaUMOEHCTBUM.

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

[TomoBbIE XPOMOCOMBI, TOMO- M TE€TEPOTAMETHBIN TOJI, TUIBI XPOMOCOMHOTO
onpenesieHus nosa. HacnenoBanue npu3HaKoB, CUCIUICHHBIX C MOJIOM. Pe3ynbraThl
PELMIPOKHBIX CKpeluBaHuid. HacnegoBaHue NpPU3HAKOB NIPU HEPACXOKIACHUU
MOJIOBBIX XPOMOCOM (TIEPBUYHOE M BTOPUYHOE HEPACXOXKICHUE X-XPOMOCOM Y
npo3zodunsl). HacnemoBanwe B JUHUSX JAPO30(HMIBI CO  CIEIUICHHBIMM — X-
xpomocomMamu (nmuHMsS "nBoiHas yellow"). Tomangpuueckoe HaciemOBaHHE.
Hcnonp30BaHne 3aKOHOMEPHOCTEM HACIEIOBAHUS IPU3HAKOB, CLEIUICHHBIX C
M0JIOM, B pa3paboTKe XPOMOCOMHOW TEOPUH HACTIEACTBEHHOCTH.

Tema 5. CuenvieHHOe HacJieI0BaAaHNE IPU3HAKOB U KPOCCUHIOBEP

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 xuasm 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 cuerseHus.
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 cueruieHusa. OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM
TEOPHUH HACIEICTBEHHOCTH.

Tema 6. BHesizepHoe (UMTOIIA3MATHYECKOE) HACJIEIOBAHUE

3aKOHOMEPHOCTU LUTOIUIA3MAaTUYECKOTO HacaeA0OBaHUsA. MeToIbl N3y4YEHUS:
PELUIIPOKHBIE, BO3BpAaTHbIE M  NOMJOMIAKOIINE CKpemuBaHus. Kpurepuu
[IUTOIJIA3MAaTUYECKOT0, BHESAJEPHOrO HaclenoBaHus. MatepuHckuil 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. MMUTOXOHApUATbHAS 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 MexaHu3ma perumkanuu (Mesenbcon 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. CoOOBITHS, NPOUCXOAAIIME B PEIJIMKALIMOHHOW BHIIKE.
®epMeHThl W O€NKW, YYacTBYIOIIME B MpOIECCe PEIUIMKALWK, Ha MpUMepe
Escherichia coli. Cucrembl pectpukumu u wmoaupuxammu JJHK ¢ momorrsio
METUIUPOBaHUS. PeCTpUKIIMOHHBIC SHIIOHYKJICa3bl U MX MCIOJIb30BaHUE B TE€HHOM
uHxeHepuu. IIpobrema CTaOWIBHOCTM TEHETUYECKOTO Marepuana. Tumbl
pernapanuoHHbIX MporeccoB. MexaHu3mbl (HOTOPEAKTUBALIMM, DKCIU3UOHHOU U
MOCTPEIUIMKATUBHOW penapauuu. Penapanys HenpaBUiIbHO CIAPEHHBIX OCHOBAHUM.
['eHeTHyeCKUit KOHTPOJIb YKA3aHHBIX MpoiieccoB Ha mpumMepe E.coli. PexomOunanms
TEHETUYECKOTO MaTepuaja: TOMOJIOTUYHAS U AKTOMHYECKasl, CalT-crerudpuieckas,
HeromonruuHas  ("HezakonHas").  [lokazarenmbcTBa  Monenu  "paspblB -
BOoccoerHeHne" obmelt pekomOuHanuu. MomekymsipHas MOJENb TOMOJOTHYHON
pexombunanuu (P.Xommuaeit). MexaHn3M UHTETPALUN B UCKITIOYCHHUS XPOMOCOMBI
¢ara 1. PerukanoHHass ¥ SKCIU3UOHHAS MOJCIHA TpaHCHO3UIMU. | eHeTndeckuit
KOHTPOJIb MYTalMOHHOTO Tpouecca. CBA3b MYTaOMWJIBHOCTH C  MPOLECCOM
permmkauuu. ['eHpl MyTatopsl W aHTuMyTaTopbl. I[loHATHE O MyTareHHbBIX
MHAYUMOENIBHBIX MyTAX pernapanuu. MyTtarenes, ornocpeoBaHHbIA 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 TPAHCISIHM.
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 CcBsA3U. benkoBbie (akTopbl moHranuu. TepMuHanuUs
CUHTE3a. TEepMUHHUpYIOUIME KOJOHBL. MOJEKYISIpHbIE MEXaHU3MBI PETYJIALUN
JEUCTBUSA IeHOB. Perymsnus Ha ypoBHE TPAaHCKPUIIIMHA. [I[pUHIMIIBI HErAaTUBHOTO U
MO3UTUBHOTO KOHTPOJsi. OnepoHHble cucTteMbl peryisinuu. Teopus @.)Kakoba u
JK.Momno. Perynsiiusi TpaHCKpUIIIIMK B JTaKTO3HOM orepoHe E.coli: moHsTHst 0 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  AeucTBUA  TreHoB. CIUTaliCMHT KAk NpPUMEpP  PETyJsiquu  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 1enei. [IpuHuumel peryasuumyu JEeHCTBUS T'€HOB Yy 3YKApHOT.
TpaHCKpUNIIMOHHO  AKTUBHBIM XpOMAaruH. PerynstopHas pojib THCTOHOB,
HETMCTOHOBBIX OenkoB U TopMoHOB. MetmnupoBanue [IHK B perynsiiun nevictus
T€HOB U MUICHETUYECKON HACIEICTBEHHOCTU. Peopranusaliys 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 reHotumna. 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).
DOH3UMOJIOTHYECKUI TMOAX0A 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 wHpopMmaimin. OCHOBHBIE CBOMCTBA TE€HETHYECKOTO
koma. JlokazarenbCcTBa TPUIUIETHOCTH KOJA, HENEPEKPHIBAEMOCTH KOJIOHOB,
KOJUIMHEAPHOCTH Kojaa. PacummdpoBka CTPYyKTYypbl KOJOHOB (TE€HETHUECKHUNA
cioBapb). BeIpoxkaeHHOCTh (M30BITOYHOCTH) KOJia. YHHUBEPCAIBHOCTh KOJIA.
['enernueckuit crnoBapb MUTOXOHIpuil. CTpykTypa TeHa y OakrtepuodaroB 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. Ilonsatne o Hykieocomax. MONeKyJsipHas OpraHu3anus TI'eHOMa.
SBnenue mnepexkpbiBaHUs TeHOB. OmNepoHHas OpraHu3alis TeHOMa MPOKApPUOT.
[Tpo6nema u3bsITouHoctn JIHK B renome sykapmor. Kparkas xapakTepucTuka
ocHOBHbIX (pakiuii renomHod JHK »sykapuor: ObicTpo peHaTypupyromye
IIOCJIEIOBATEIbHOCTH, NMOBTOPSIOIIMECS T'€HbI, YHUKAJIbHBIE IOCIIEIOBATEILHOCTH.
MoOunbHbIE JIEMEHTHI TEHOMA.

Tema 9. U3MeHYHBOCTH HACJIEICTBEHHOI0 MaTepuaJia

N3menunBocTe IIOHATHS O HACIEACTBEHHOW U HEHACIEICTBEHHOMU
(MomudUKaIMOHHON)  M3MEHYMBOCTH.  MoauduKkalroHHas  HU3MEHUYHUBOCTb.
JlokazaTenbCcTBa HEHACeyeMoCcTH Moau(ukamonHbix n3Menenuii (B.Morancen).
Mopdo3zbl.  HMcnonp3oBaHue  CTaTUCTHUECKUX — [IOKa3aTejle mpu  aHau3e
MOAU(DUKAIIMOHHOW  WM3MEHYMBOCTH  OpraHu3MoB. Krnaccudukanus — TUIOB
HACJIEJCTBEHHON M3MEeHUYMBOCTH. KOMOMHATHMBHAs M3MEHUMUBOCTb M €€ 3HAYCHHUE.
Mexanu3mbl, oOecneuyMBaloOlie HSTOT TUI  M3MEHUMBOCTU. Bo3MoxkHOCTH
KOMOWHATUBHOM W3MEHUMBOCTU UM €€ 3HauyeHUWEe. [EHOMHBIE HW3MEHEHUS:
MOJUIUIONANS, TAIUIOWJNS, AaHJYIUIOMAWA. ABTONOJMIUIOWBI, MEXAHU3M UX
BO3HUKHOBEHHUS, OCOOCHHOCTH Me€HO03a M XapaKTep HAacleJOBaHMs IPU3HAKOB.
Amnononmuruionasl.  [lomumiougneie  psapl.  AMdbugumionaus 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  (adeppaiuu). BHYTpH- ©u  MEXXpOMOCOMHBIE
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. Knaccudukanus
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 KHUCIIOTHI, AKPUJMHOBBIX KpacuTeneil). 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 MyTauui. 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. Tpanchopmarms. Ilonsitue o kxommereHTHOCTH. OIWHOYHBIE H
nBOiHbIE TpaHchopMaHThl. Tpancaykuusa. OOpa3oBaHHe TPAHCAYIHPYIOIIUX
yactull. JIuzorenus u cocrosinue npodara. O0mas u cneruduyueckast TpaHCTyKIHSL.
Konbitoramuss y Oakrepuit. Ponp mnasmunasl F B OpHeHTHpOBaHHOM IepeHOCe
reHeruyeckoi 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
JNETEPMUHUPOBAHHOM  mporpaMmbl  pa3Butus. CTaOWIBHOCTH TE€HOMa 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(PQepeHInanns 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 JEHCTBHE
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). CtabuibHOCTh AU PEPEHIIMPOBAHHOTO
COCTOSIHHSI. DTIUT€HETUYECKAs HACJIEICTBEHHOCTh. KOMITeHCcalys 10361 TEHOB.

Tema 12. IlonyasimuoHHAs TeHETHKA

[Tomynsiuust 1 ee reHeTu4eckas CTpyKTypa. DakTopbl, ONpEneIaroIIne
BO3HUKHOBEHHE U Pa3BUTHE MOMyJsUuU. [lonmynsiium 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 JWMHAMUKM nonyysinui. Poime  myTanmoHHOU
m3menuuBoct (padorel C.C. YerBepukoBa). /[lelictBue otbOopa. DakTops
W30JISIIUK:  TeorpaduuecKre, HSKOJIOTHYECKHe, TEeHEeTUYeCKue (TMOJIUIUIONAUS U
XpPOMOCOMHBIE MyTaIruu). Poiib M3MEHEHUs YUCICHHOCTH OCOOed B HapyIICHHU
paBHOBECHSI MOMYJIANMU. MUTpaliy U TeHETUYECKask CTPyKTypa nomyJsiun. perid
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.
BasuioBy. [lonsitue o mopoje, copte, mramme. [IpuHIUIB mogdopa UCXOAHOTO
MaTepuana Il CKpemuBaHusA. McTouHMKM u3MeH4YMBOCTH g OTOOpA.
Kom6unatrBHas u3aMeHYMBOCTb. M cronb3oBaHue UHIYIIMPOBAHHOTO MyTarcHe3a B
CEJIEKIMN PACTEHUM, KUBOTHBIX U MHUKPOOPraHU3MOB. PoJb skcniepuMEHTAIBHON
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 TOCTHXKECHHUS U MIEPCIIEKTUBBI CEJIEKIINN
pacTeHu!, )KUBOTHBIX U MUKPOOPIaHU3MOB. bHOTEXHOIIOTHs.

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

Tema 15. I'eneTnka yesi0Beka

OCo0OeHHOCTH YeoBeKa Kak 00bEeKTa TeHETUYECKUX HCCieloBaHui. MeTo bl
U3Yy4YEeHUs TE€HETUKU YeJI0BeKa: IeHEAJIOrMYECKUH, OJIM3HEIIOBBIH,
[UTOTCHETUUECKUM, OMOXMMHMYECKUIH, OHTOTEHETUYECKUM,  MOIMYJISIIMOHHBIH.
Hcnonp3oBaHrue MeTo/1a THOPUAN3AIMN COMAaTUYECKUX KIIETOK Ul T€HETHYECKOIrO
KapTupoBaHus. 3ydeHue CTpyKTypbl 1 aKTUBHOCTH I'€HOMA YEJIOBEKA C MOMOIIBIO
METOA0B MOJEKYJISIpHOU reHeTUKHU. [Iporpamma «I'enom Uenosekay.

['eHeTnka coMaTUYECKUX KIIETOK.

I'erepokapuonsl. IIpumeHeHne MeToJa COMAaTUYECKOW THOpUAN3ALNU JIs
U3y4YeHUs TpoueccoB IUMPEepeHIupoBK U AJiI T€HETUYECKOTO KapTHUPOBAHUA.
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 1ol B X01e OHTOIreHe3a.
['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 mnonayueHus: pekoMOuMHaHTHbIX Mosiekyn JIHK, wmetons
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'erepokapmonsl. IIpuMeHeHne Meroma COMAaTHYECKOM
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 HeOIAronpusTHBIE BO3IEHCTBUSA
reHeTuuecku MoaupuuupoBaHHbix opranu3smoB (I'MO) Ha 370poBbe yenOBeKa U
OKPYKalIlyl0 cpeay. [oCymapCTBEHHOE peryJMpoBaHUME TI'€HHO-UHKEHEPHOU
nesteabHocTH. brobe3omacHOCTh 1 OMOATHKA.

4.3. Jlekuuu.
Ne Ha3zBanue TeMbl O0BéM yacoB
n/n Ounasn 3aouHasn
¢hopma ¢bopma
1. Knerounsle MexaHU3MbI HACJIEACTBEHHOCTH 2 1
5 Onpenenenue nona. HacienoBanwe NpHU3HAKOB, 2 -
CLIETIJICHHBIX C TTOJIOM

3. MonekyasipHble OCHOBBI HACJIEICTBEHHOCTHU 2 1

4, N3MeHYMBOCTh HACIIEICTBEHHOTO MaTepuaia 2 -

5. [TonmynaiuoHHasi TeHETHUKA 2 1

6. I'eHeTHYECKHE OCHOBEI CENEKIUN 2 1
Hroro: 12 4

4.4. TlpakTuyeckue / cemuHapckue 3aHsaTuss. He mnpexycmorpeHsl
y4€OHBIM TUTAHOM.
4.5. JlabopaTopHble 3aHATHS.

Ne Ha3Banue TeMbl O0nem yacos
n/n Ounas 3aouHas
¢popma dhopma
KiteTounbsle MexXaHU3MBI HACJIEACTBEHHOCTH. 2 2

(Lumonocuueckue ocHogwvl Hecnonoeo

1 | pasmuooicenus. I amemoeenes y #ueomHwix,
cnopozenes u 2amemozenes y pacmeHull U npoyecc
ONI00OMBOPEHUSL)

9 MonorubpuiHbIe U TTOJTUTHOPUTHBIE 2 -
CKpEITUBaHUSI.
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3 CuemnieHHOE Haclae0BaHUE MTPU3HAKOB U 2 -
KpoccuHroBep. (/locmpoenue cenemuyeckux xapm)
4 | MonekyJsipHbI€ OCHOBBI HAaCJIEICTBEHHOCTH 2 2
5 | llomynsiumoHHasi TEHETHKA 2 -
6 | 'eHeTHyeckre OCHOBBI CEJICKIINU 2 -
Hroro: 12 4
4.6. CamocTosiTeibHasi padoTa CTYJIeHTOB
Ne | Hasanmue pasgena / Bua camocrositenbHOM O0beM yacoB
n/n TeMbI padoThI Ounas | 3aounas
dopma | dopma
PaGoTa ¢ nmuteparypoii,
OO0111e TTOJIOKEHHS JIOKIAJL, TIPESCHTAHA,
1 | mpeameT u uCTOpUS HOATOTOBKA K 2 3
MPAKTUYECKUM 3aHSITHUSIM,
pa3BUTHUSI TEHETUKHU
KOHCHEKTHPOBAHUE
Marepuasa
Pabota ¢ nutepaTtypoi,
JOKJIaJl, TPE3CHTAIuS,
5 KiieTounbie MexaHU3MBI | TOATOTOBKA K 4 5
HACJIEJICTBEHHOCTH MPAKTUYECKUM 3aHSTHUSIM,
KOHCTIEKTUPOBaHUE
Marepuasa
PaGoTa ¢ nmuteparypoii,
Monorubpuiasie 1 JIOKUIA, TIPCSCHTALHA,
3 | momuruOpuIHBIC HOATOTOBKA K 2 3
CKpeIMBaHN MPAKTUYECKUM 3aHSITHUSIM,
KOHCTIEKTUPOBaHUE
Marepuasa
Pabota ¢ nutepaTypoi,
Omnpenenenue nouia. JTOKJIaJl, IPE3CHTAIus,
4 Hacnenosanue MOATrOTOBKA K 3 4
MIPU3HAKOB, MPAKTUYECKUM 3aHSITHUSIM,
CUEIJICHHBIX C TI0JIOM KOHCTIIEKTHPOBAHUE
Marepuasa
PaGoTa ¢ nmuteparypoii,
CuemieHHoe JTOKJIaJl, TPE3CHTaIus,
5 | Hacienosanne MOATOTOBKA K 9 3
MIPU3HAKOB U MPAKTUYECKUM 3aHSTHUSIM,
KPOCCHUHTOBEP KOHCTICKTUPOBaHUE
Marepuala
6 BuesnepHoe Pabota ¢ nutepaTtypoi, 5 3
(uMTOIIA3MATHYECKOE) | AOKJIAJI, IPEe3eHTaIus,
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HaCJI€a0BaHUC

MOATOTOBKA K
MPAKTHYCCKUM 3aHSTHSIM,
KOHCIICKTHPOBaHNE
MaTepuaja

MOJICKyJIHpHBIe OCHOBBI
HaCJICACTBCHHOCTH

Pabota ¢ nutepaTtypoi,
JTOKJIaJ, PE3CHTAIHS,
MOJITOTOBKA K
MPAKTHYECKUM 3aHITUSM,
KOHCTICKTUPOBaHNE
MaTepuaia

ToHkoe cTpoeHne
XPOMOCOM U I'€HOB.
OpraHu3aiusi reHoMa

Pabota ¢ nuteparypoi,
JIOKJIaJ1, IPe3eHTallNs,
MOJITOTOBKA K
MPAKTHUECKUM 3aHSTUSM,
KOHCTIICKTUPOBaHNE
MaTepuaia

N3MeHYnBOCTH
HACJIEICTBEHHOTO
Marepuana

PaGoTa ¢ nmuteparypoii,
JOKJIaJ1, IPE3CHTALUS],
MOArOTOBKA K
[IPAKTUYECKUM 3aHATHUSM,
KOHCITEKTUPOBAaHUE
Marepuasa

10

['eneTnka npokapuor

PaboTa ¢ nuteparypoii,
JIOKJIa 1, IPe3eHTallNA,
MOJITOTOBKA K
MPAKTUYECKUM 3aHITHSIM,
KOHCTICKTUPOBaHNE
MaTepuaia

11

I'eneTuka
WHIMBUTYAJIBHOTO
pa3BUTHUA

PaGoTa ¢ nmuteparypoii,
JTOKJIaJ1, IPE3CHTaIINS,
MOATOTOBKA K
MPAKTUYECKUM 3aHSITHUSM,
KOHCIIEKTUPOBaHUE
MaTepuaia

12

[TonmynauuonHas
IEHETUKA

PaboTa ¢ nuteparypoii,
JIOKJIaJ1, IPe3eHTallNA,
MOJITOTOBKA K
MPAKTUYCCKUM 3aHITHSIM,
KOHCIIEKTUPOBaHUE
MaTepuaia

13

['eneTnueckne
MEXaHNU3MBbI DBOJIIOIINU

Pabora c nutepartypoii,
JOKJIQJT, TIPE3CHTAIIHA,
MIOJITOTOBKA K

15




MPAKTUYCCKUM 3aHITHSIM,
KOHCIICKTHPOBaHNE
MaTepuaja

Pabota ¢ nutepaTtypoi,
JTOKJIaJ], PE3CHTaIuS,
['eHeTHYEeCKNEe OCHOBBI | TOJITOTOBKA K

CEJICKINH MPAKTUYCCKUM 3aHITHSIM,
KOHCTICKTUPOBaHNE
MaTepuaia

14

Pabota ¢ nutepaTtypoi,
JIOKJIaJl, IPE3CHTALus,
MIOJATOTOBKA K
MPAKTUYECKAM 3aHSATUSM,
KOHCITEKTUPOBAHUE
Marepuaa

15 | I'eHeTHka 4yeioBeKa

Pabota ¢ nutepaTtypoi,
JTOKJIaJ1, IPE3CHTaIINS,
OCHOBBI T€HETUYECKOM | OJITOTOBKA K
WHKCHEPUH MPAKTUYECKUM 3aHSTHUSM,
KOHCIIEKTUPOBAaHUE
Marepuaia

16

HUroro: 44 60

4.7. KypcoBbie padoTsl. He npenycMOTpeHbl y4eOHBIM MJIAHOM

5. Metoanueckoe odecnevyenne, 00pa3oBaTeibHbIe TEXHOJIOTUN

IIpenosaBaHue NUCHUIUIMHBI BEAETCS C MPUMEHEHHEM CIECIYIOUIMX BHUJIOB
00pa30BaTeNbHBIX TEXHOJIOTUH:

1. JlaGopaTopHble 3aHATHS — HUCHOJb30BAaHUE HATYpalbHBIX OOBEKTOB M
OPOAYKTOB HX (PUKCallMi, MCIONb30BaHHE MyJbTUMeAna (A7 JOKJIaJ0B C
MPE3CHTAIUSMH ).

2. AKTUBHBIE M MHTEPAKTUBHbIE (OPMBI MPOBEACHMS 3aHATUA — paz0oop
KOHKPETHBIX CUTyalui, ucnois3oBanne DVD- ¢unbMoB, nouck uHbopmauu u
ceeneHud B MHTEpHETE, MOATOTOBKA MNPE3€HTALMM, COCTABICHUE BUPTYaJIbHBIX
3aHATHM.

3. CamocrosiTenbHass pabora — 00s3aTeNbHOE YCJIOBHE OOy4YeHUS;
npeanojaraerT  MOATOTOBKY K KaXAOMYy M3 J1a0OpaTOpHBIX  3aHATHUA
(caMOCTOSITENIbHBIM ~ aHANIW3 JIMTEPATYpPHBIX JAHHBIX, pPacyeTbl, MOATrOTOBKA
Mpe3eHTalui).

5. PabGotra B KOMaHjle: COBMECTHas paboTa CTYJIEHTOB B TpyMIe IMpH
BBITIOJTHEHUH JTa0OPAaTOPHBIX PalboT.
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6. ®opMbI KOHTPOJISI 0CBOEHUSI Y4eOHOI JUCIIUILIAHBI.

Texkymas aTrecTanus CTYJEHTOB MPOU3BOAMUTCS B TUCKPETHHIE BPEMCHHBIC
WHTEpBaJbl  JIEKTOPOM H  TperojaBaTeieM, BEAyIMIUMH  CEMHHApCKue/
MIPAKTUYECKUE 3aHATHS 110 TUCIUTIINHE B PA3IMYHBIX opMax:

- _mecmuposanue;

- 8bINOJHEHUEe 1aDOPAmMOpPHbIX pabom,

- 6bINOJIHEHUE KOHMPOIbHOU pabombil,

- N0O020MOBKA U 3aWUma npe3eHmayuy ¢ 00K1a0om uiu pedpepama (ycmuo)

- UB20MOGACHUE HASAOHbIX _NocoOull _(mooeneu, Myasdcell, KOJIeKYUl,
eepbapuil, OUOAKMUYEeCKo20 Mamepuana,).

[IpoMEKYTOUHBI KOHTPOJIb TIO PE3yJbTaTaM OCBOCHHUS TUCIUTLIMHBI
IPOXOIUT B popMe ycmmuoeo 3auema (omeem Ha yCmHwlil 60npoc).

HaxkonureanHasa cucremMa oneHuBanud mo 100-6aipH0H mkaJie

Yeroipexoana | 100- | BykBennas mkana, coorBercTByomasi | Cucrema
-JIbHas 0aJlJIbH 100-6anabHoOI mIKage OlICHUBAHUS
cucremMa asi 3ayera
OlleHMBAHMS | IIKAJa
IK3aMeHa
OtnuyHO 90-100 | A — OTJIMYHO — TEOPETUUECKOE

coJiep KaHre Kypca OCBOEHO MOJTHOCTHIO,
0e3 mpooOeoB; HE0OXOAUMBIC
MPAKTUYECKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHaIOM
c(hOpMHPOBaHKI; BCE TIPETYCMOTPECHHBIE
nporpaMmoit o0ydeHus: yueOHbIe 3aJaHus
BBITIOJTHCHBI, KAYECTBO MX BBITIOJIHCHUS
OIICHCHO YHCJIOM 0aJlJIoB, OJIM3KHM K
MaKCUMaJIbHOMY

Xopo1o 83-89 | B — oueHb XOPOIIIO — TEOPETUUECKOE
coJIep>KaHue Kypca OCBOEHO MOJIHOCTHIO,
0e3 mpooOeoB; HE0OXOAUMBIC
MPAKTHYECKUE HABBIKU pabOTHI C
OCBOEHHBIM MaTE€PHUaJIOM B OCHOBHOM
c(OpMUPOBAHBI; BCE MPEAYCMOTPEHHBIE
porpamMMoi 0Oy4eHust ydeOHbIe 3aJjaHus |  3a4TEHO
BBITIOJTHEHBI, KAY€CTBO BBITOJTHEHUS
OOJBIIMHCTBA U3 HUX OIICHEHO YHCIIOM
0ay1s10B, OJM3KUM K MAaKCUMAJIbHOMY

Xopoiiio 75-82 | C — X0pollIo — TEOPETUYECKOE
CoJiep)KaHue Kypca OCBOEHO MOJHOCTBIO;
HEKOTOPbIE TPAKTUICCKHE HABBIKH
paboOThI C OCBOEHHBIM MaTEPHATIOM
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c(OopMUPOBaHBI HEJOCTATOUYHO; BCE
pelyCMOTPEHHBIE MPOTPaMMOin
oOyueHus: yueOHbIE 3aJaHHsI BHITTOJIHEHBI,
Ka4yeCTBO BBITIOJHEHHS HU OJHOTO U3 HUX
HE OLIEHEHO MUHUMAaJIbHBIM YHCIIOM
OaJIJIOB, HEKOTOPBIE BU/IBI 3aJaHUN
BBINOJIHEHBI C OMIMOKaMH

Y nosneTBo-
PUTEIBHO

63-74

D — ynoBneTBOpUTENHHO —
TEOPETUUYECKOE COJICPKAHUE
JUCIUTIIMHBI OCBOEHO YACTUYHO, HO
poOesIbl HE HOCSIT CYIIECTBEHHOTO
XapakTepa; He0OXOAUMBbIE PAKTUUECKUE
HaBBIKU PaOOTHI C OCBOCHHBIM
MaTepuaiioM B OCHOBHOM
chopMUpOBaHbI; OOJIBIIMHCTBO
MPEIYCMOTPEHHBIX MTPOTPAMMOM
0o0yueHHUs y4eOHBIX 3aJJaHU BBIIOJHEHO,
HEKOTOPBIE U3 BBIMOJHEHHBIX 3aJIaHUM,
COJIEPKAT OITHOKH

Y nosnerBo-
PHUTEIIBHO

50-62

E — mocpencTBeHHO — TeOpeTHYECKOE
coJiep KaHue Kypca OCBOCHO YaCTUYHO;
HEKOTOPbIE IPAKTUIECKNE HABBIKH
paboThI HE CPOPMUPOBAHBI, MHOTHE
MIPETyCMOTPEHHBIC TTPOTPAMMOM
oOyueHus yuyeOHbIe 3aJaHus

HE BBINOJHEHBI JIM0O Ka4eCTBO
BBITIOJTHCHUSI HEKOTOPBIX U3 HUX OIICHEHO
YHCJIOM 0aJlJIOB, OJIM3KHM K
MHUHHAMAJIBHOMY

Heynosnerso
-pUTEIBHO

21-49

FX — HeynoBIeTBOPUTETHHO —
TEOPETUUECKOE CO/IepKAHUE Kypca
OCBOEHO YaCTHYHO; HEOOXOUMbBIE
MPAKTUYECKUE HABBIKH PAOOTHI

He chopMHUPOBAHBI;, OOIBITUHCTBO
MIPETYCMOTPEHHBIX TPOTPAMMON
oOyueHus yueOHBIX 3aJaHui

HE BBINOJHEHO JIM00 Ka4eCTBO

WX BBITOJTHEHUS OIICHECHO YUCIIOM
0ayoB, OJU3KUM K MUHUMAJIBHOMY; TIPH
JOTIOJTHUTEIFHOM CaMOCTOSTEIIHHON
paboTe HaJl MaTepuaIoM Kypca
BO3MOYKHO TIOBBIIIICHUE KauyeCTBA
BBITIOJIHCHUS YICOHBIX 3aJaHUI

He 3auteno
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Heynosnerso | 0-20 F — HEey1OBIETBOPUTEIBHO —

-pUTETHHO TEOPETUUYCCKOE COACpKaHue Kypca

HE OCBOCHO; HEOOXOINMBIC
MPaKTHYECKHUE HABBIKA PAOOTHI

He c(pOpMHPOBAHBI, BCE BHITTOJTHECHHEIC
y4eOHbIE 3aJaHuUs COIePKAT TPyObIe
OIIMOKH, TOMOJHUTEIbHAS
caMOCTOsTelIbHAs padoTa HaJ
MaTepHaioM Kypca He IPUBEICT

K KaKOMY-JIH0O 3HAYMMOMY TTOBBIIIICHUIO
KaueCTBa BBIITOJIHCHHS YUCOHBIX 3aJJaHUI

Bormpock! k 3auery

1. I'eneTuka W ee MECTO B CHUCTEME €CTECTBEHHBIX HayK. [IpemmMer reHeTukw.
OcHOBHBIE 3Tanbl pa3BUTHs. MeTOja TeHETHUKMU.
2. MounorubpuaHoe ckpemuBanue, 1-piii 3akoH Menzgens. OcoOeHHOCTH

METOANYECKUX TOAXOI0B B 3KcnepumeHTax [. Mennens. Tumbsl amenbHOro
B3aMMOJICVICTBUS TEHOB U UX XAPAKTEPUCTHKA.

3. oi1 3akoH Menens. [IpaBuiio "uncroTel ramer". ITpoBepka 3akoHa METOJIOM -
KBaJpaT. AHAIM3UPYIOIIEEC CKPEIIMBAaHUE M €ro 3HAaY€HuEe JUIsi TEHETUYECKOIro
aHaJu3a.

4. OcCOOEHHOCTH HACIENOBaHUS NPU3HAKOB MpPU AU- U TOJUTUOPUIHOM
CKpenBaHuu. 3-uit 3akoH Menpensa. Maremaruyeckue (popMyIibl paciieruieHusl.

5. KonomunupoBanue. OCOOEHHOCTH pacCIICIUICHHUsT TPU3HAKOB. XapakTep
HACJIEIOBAHUS TPYIII KPOBH Y YEIOBEKA.

6. MHO0>KeCTBEHHBII AJUICIIN3M. [Ipumepsr. ['enernueckas OCHOBa
MHO>KECTBEHHOTO AJUIEIIM3MA.

7. Henonnoe nomunupoBanue. OcoOEHHOCTH pacIUEIUIEHUS! MNPU3HAKOB IPHU
MOHO- ¥ TUTHOPHUTHOM CKPEIIUBAHHH.

8. Tunbl HeaeNbHOrO B3aMMOACUCTBUS T€HOB U MX 00ILAsi XapaKTePUCTHKA.

9. KoMrmemenTapHoe B3aMMOJEWCTBHE T€HOB M €ro TIE€HETHYECKAas OCHOBA.

XapakTtep pacuierieHus Mpru3HakoB. [ [pumepsr.

10.  DOmwucrtas. Tunsl snMcTa3a. XapakTep paciieruieHus mpu3HakoB. [Ipumepsr

11. Tlonumepus (KyMmyJsiTUBHAasE MU HEKYMYJISITUBHAs). XapakKTep paculerlie HUs
MPU3HAKOB.

12.  JleiictBue TeHOB MOIU(PUKATOPOB U IUICHOTPONMHOE JIEHCTBHE TEHOB.
[Tpumepsl.

13.  CtpoeHue W THUIBI XPOMOCOM. DYXPOMATHHOBBIE U T'ETEPOXPOMATUHOBBIC
Y4acTKU. [ UTAaHTCKHE XPOMOCOMBI, XPOMOCOMBI THIIA JIAMITOBBIX IIETOK U MEXaHU3M
ux 00pa3oBaHusI.

14. HyxineocoMHass  opraHu3aius  XpoOMOCOM. YPOBHU  KOMIIAaKTHU3allUU-
JIEKOMITAaKTHU3alMU XPOMAaTHHA U UX OMOJIOTHYECKUN CMBICIL.
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15.  Murto3. Mecrto MuTo3a B KIeTOYHOM ImKie. [loBeneHne XpomMocom IMpu
MUTO3€E.

16.  Twumbl MuTO3A.

17. Meiio3 KaK IUTONIOTHYECKasi OCHOBa 0Opa30BaHUs MOJOBBIX KieTok. Cramguu
Meno3a.

18. Pacmeruienne Ha ramMeTHdecKoM ypoBHE. JloKa3aTenbhCTBO 3aKOHA 'IHMCTOTHI
ramet" C MOMOIIBIO TETPAJHOTO aHAJIN3A.

19. TamerHsplii Mei03. MexaHu3Mm criepmaToreHesa u ooreHesa. Poib meiio3a u
MUTO3a. MecTo Melo3a B )KM3HEHHOM LIUKJIE )KUBOTHBIX.

20. Cnoposblii Meiio3. OcoOeHHOCTH 00pa30BaHUsl TAMET y BBICIIUX PACTCHHUU.
Muxkpocnoporene3s u meracnoporeres3. Ponb muro3a u Meio3a B 00pa3oBa—HUU
raMeT y paCTeHHUH.

21. T'enermyeckas OCHOBAa HECOBMECTUMOCTH Y PACTCHHIA.

22.  JIBoitHOE OIIIOJJOTBOPEHUE Y PACTCHUN M €r0 OMOJIOTUIECKUI CMBICI.

23. 3uroTHbI Meio3. Mexanm3m o0Opa3oBaHus akpocrop y Neurospora crassa U
Saccharomyces cerevisiae.

24. HeperynspHble THUIIBI TIOJIOBOTO Pa3MHOXKEHUS Y PACTCHUN W JKUBOTHBIX U MX
MEXaHU3M.

25. Mexanusm onpenencaus noja XY, XO, XZ v TarionIHO- TATUIONTHOTO.

26. bamancoBas Teopus onpeneIeHUs oja y Ipo30(hUITHL.

27. TlonoBoii XxpoMaTuH.

28. HacnenoBaHue MpU3HAKOB CIICTUICHHBIX ¢ 1TosioM. Paboter T. Moprana. Kpucc-
KpOCC HAcJeI0OBaHHE.

29. XapaxkTep HacCleIOBaHWS TPU3HAKOB TMPH HE PACXOXKICHUM TOJOBBIX
XPOMOCOM.

30. CuerieHHOE HacjIeIOBaHUE M €ro JI0Ka3aTelbCcTBO B paborax Y. barcoHa, P.
ITennera, T. Moprasna.

31. Xpomocomuas Teopusi T. Moprana. OCHOBHBIE MTOJIOKESHUSI.

32. KaprtupoBaHue XpoMocOM TpH JIBYX(AKTOPHOM CKPEIIMBAHUU B OIBITaX A.
CrepreBaHTa.

33. IlpuHIMIBI KapTUPOBaHHUS XPOMOCOM MpU TPeX(PaKTOPHOM CKpEIIMBAHUU.
[IpaBuno aggutuBHOCTU. HTEpdepeHtus.

34. Iluromorumyeckoe JOKa3aTeNbLCTBO KpoccuHroBepa X. Kpeliton. u b.
MaxKnunTok Ha kykypy3e u K.IlItepHa Ha npo3odure.

35. KpoccunroBep Ha cTaaud 4YeTHIpEX XPOMATHI W €ro IUTOJIOTUYECKOE
JIOKA3aTeIbCTBO Ha JIpo3oduIe.

36.  Tumsl kpoccuHTOBEpa. MUTOTHYECKUI KPOCCHHTOBED M €70 JI0KA3aTEIbCTBO.
37. HepaBHblit KPOCCHHIOBEp U €T0 JOKA3aTEILCTBO HAa IpUMepe Jokyca Bar.

38. MounekynsapHast Moziesb kpoccuHroBepa P. Xommuaes u ee OCHOBHBIE dTarlbl.
39. MonekynapHas MoJenb KpoccuHroBepa MesenbcoHa U Pagnunra, ee
OCHOBHBIE JTallbl.

40. CnocoObl TeHETHYeCKOro oOMeHa y OakTepui. ['eHeTHdeckuil aHalv3 mpu
KOHBIOTAINH.
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41. CnocoObl TeHEeTHYeCKOro oOMeHa y OakTtepuid. ['eHeTWdecKuil aHaIM3 Mpu
TpaHCPOPMAIHH.

42. CrocoObl reHeTHUecKoro oOMeHa y OakTepwii. ['eHeTmueckuil aHanu3 mpu
TPAHCAYKLIWU.

43.  Crpykrypa u ¢hyHkus rera. [IpeacraBnenns o rede, HauuHas ¢ T. Moprana, u
koHyvast C.benzepom. Kpusuc Teopun rena.

44.  JlokazatenbctBo Jx. bummom u E. TatymoM koHueniuu "OoJIWH TeH - OJHMH
dbepmeHT".

45.  PexoMmOuHaiMoHHbIN aHanu3 rera B onbiTax C. bensepa Ha ¢are T4.

46. Iluc-TpaHc TecT u ero ucnoib3oBanue B onbitax C. bensepa.

47.  JlokazatenbcTBO reHetndeckoit poiu JJHK u PHK.

48. Mexanmsm pertukanuu [JHK. depmeHTs! perukanum.

49.  OCoOEHHOCTH PEIUIUKALIMN PA3IMUYHBIX TEHOMOB Y MPO- U SyKapHoT.

50. Xapaxtepuctuka mnoBpexaenud  JIHK, pemapupyembix — cucteMamu
penapaiuum.

51.  OOmiasa xapaktepuctuka cucreM penapauuu JIHK y npo- u skyapuotnyeckux
OpPTraHUu3MOB.

52. MexaHu3M 3KCUM3MOHHON penaparmu noBpexaeHnii JJHK.

53. Mexanu3Mm nocTpermuKaTuBHON penaparmu Y O-nospexnennii JJHK.

54. Cucrema pecTpUKUMU-MOAU(PHUKAIIMH U €€ OMOJIOTMYECKOE 3HAUECHUE.

55.  Tpanckpumnimsi. COCTaBISIONINE AIEMEHTHI, UX CTPYKTYpa U (QyHKITHSL.

56.  Drarbl TPaHCKPUIIIIHH.

57.  Tpancasamus. CocTaBsIONINE JIEMEHTBI, X CTPYKTYpa U (DyHKITHSI.

58.  Drambl TpaHCIAIUH.

59. T'enermdeckuii KO M €r0 XapaKTEPUCTUKA.

60. Jloka3aTenbCTBO TPUILUICTHOCTH TeHeTHUYECKOTo Koa d. Kpukowm.

61. Pacmmdporka remerndeckoro koaa. Omeitel M. Hupenbepra, @. Jlenepa, [Ix.
Marreu u ap.

62. OcoOeHHOCTH CTPOEHUS TEHOB y MPO- U 3yKapuoT. CTpOeHHE ONIEPOHOB.

63. Perymnsmws TpaHCKpUMIMK ITyTEM HHIYKIMHA Ha mpuMepe Lac-onepoHa.

64. MexaHu3M penpeccuu U aTTeHyaluy Ha ipuMepe padoThl Trp-onepoHa.

65. KarabonuTHas penpeccusi.

66. MexaHU3MBI PEryJISALUU SKCIIPECCUN TEHOB Y SYKapHoOT.

67. Mytanuu. Tunbl MyTaIii ¥ TPUHIAIH KX KIACCU(PUKAITIH.

68. Mertoapl yueTa MyTaIuii y MEKPOOPTaHU3MOB.

69. Meronsl yuera mytanuii y apozoduib, Meron Memnep-5, Double yellow,
CI1B u Cyrly. Bo3amoxHOCTH METO/IOB.

70.  Merosl yueta MyTaluil y pacTCHUH.

71.  Knaccuduxarysi TeHHbIX MyTaIldil.

72.  CrioHTaHHBIC TE€HHbIC MyTaIlMM U MEXaHU3M X BOZHUKHOBEHHUSI.

73. HWHayuupoBaHHBIE T€HHbIE MYTallMM U MEXAHW3M HX BO3HUKHOBEHHMs (TI0]
JEMCTBUEM  aHAJIOrOB  OCHOBAHMI, ANKWIMPYIOIIMX  areHTOB,  BKIJIFOUEHHMS
aKpuau—HOBBIX kpacutenei B JIHK).
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74.  XpomocoMHbIe MyTalui. MexaHn3M Bo3HUKHOBeHus. Kinaccudukanys.

75. XpoMOCOMHbIE MyTaluu Tuma jaeneruil. OcoOeHHOCTH TOBEICHUS BO BpeMs
Mero03a. MeTo/bl BBISIBIICHUS IETIEUOHHBIX MyTalllH.

76.  XpoMOCOMHBIE MyTaIliy THIa ayrukanuid. [loBenenue Bo Bpems Meiio3a.

77. XpomocoMHble MyTauuu THUra uHBepcuil. [loBeneHne BO Bpemsi Mmeiio3a U
TeHeTHYecKre MocieAcTBUs [IpuunHbl HU3KOM KU3HECTIOCOOHOCTH U OTCYTCTBHUSA
PEKOMOMHAHTOB.

78.  XpoMmocOMHbIE MyTallMM TWIa TpaHciokauui. [loBeneHne Bo Bpems Mmeiio3a
[TpruKHBI HU3KOM )KU3HECTIOCOOHOCTU M OTCYTCTBUSL PEKOMOMHAHTOB.

79. T'enomubie MmyTanuu. Knaccudukarys.

80. ABTONOIMIUIONIUS U AJUIONOIUILUION TS,

81. Amdumumionnsl. Mexanusm ux oopazoBanus. [Ipumepsr.

82. Tamutonaus u ee UCIOIb30BaHUE B OMOTEXHOJIOTUH PACTEHUI.

83. Amneymnougus. Tumbl aneymnoumoB. OcobenHocT Meio3a lcmonszoBanne
AHEYTIJION/IOB B TCHETHYECKOM aHAITU3E.

84. OnroreHes Kaxk MmpoIECC peaTM3alli HACIECACTBEHHON MPOrpaMMbl Pa3"BUTHUS
OpraHm3ma. JTarbl OHTOT€HE3a.

85. MexaHu3MBbI peann3aluy JeUCTBISI TEHOB B IIPOIIECCE OHTOTeHE3a.

86. OcobeHHOCTH HaCNeIOBaHUsI HEXPOMOCOMHBIX T€HOB Y 3yKapuoT. MexaHu3m
HACJIeIOBaHUS MIPU3HAKOB MO0 MAaTEPUHCKOM JMHUHU Ha TpUMEpPE MECTPOIUCTOCTU Y
pacrenuii. Kputeprn HEXpOMOCOMHOIO HACJIEAOBaHMS.

87. Tumpl  UWTOIUIA3MATMYECKUX  HACIEACTBEHHBIX  CTPYKTYp U HX

XapaKTEePUCTHKA.
88. Senenue LIMC u ero ucrnonap30BaHUE B CEICKIIMN PACTEHUH.
89. Merons W3YYEHUS TEeHETUKHU YeJioBeKa (reHeanorn4ecKu,

[IUTOTCHETUYECKUN, OHTOTEHETHYECKUM, OJM3HEIOBBIM, MOMYJSIIIMOHHBIA) W HX
0COOEHHOCTH.

90. [IIpemmer m METOABI MEAWIMHCKOM TEHETUKW. THWIBI HACIIEACTBEHHBIX
3a00JIeBaHUI YEJIOBEKA U UX XapaKTEePUCTHKA.

91. Tllonynsmmst W ee TeHEeTWYeCKas CTpyKTypa. [ eHeThdeckoe paBHOBECHE B
MOMYJISIIUM M €ro0 MaTeMaTHMYeCKUid pacdyeT ¢ MOMOIIb0 GopMysbl  Xapau-
BaiinOepra.

92.  ®akTophl, HAPYILIAIOUINE PABHOBECHE T€HOB B MOMYJISAIMSIX.

93. Cenexkius kak Hayka. [Ipeamer 1 METOIbI MCCIICTOBAHMUSL.

94. T'enermveckas WHXXEHEpHs OaKTepuil, ’KUBOTHBIX M pacTeHuil. MeToamueckue
MOAXOBL.

95. T'eHermyeckass WMHXKCHEPHS pacTeHHMM. | €HETHYECKHE IMOAXOABI CO3JIaHus
TPAHCT€HHBIX PACTEHUMN PACTECHUU.

96. T'enermyeckas WHXXEHEPUS >KUBOTHBIX. | €HETUYECKHE TOIXOABI CO3TaHUS
TPAHCT€HHBIX YKUBOTHBIX.

97. MHcnonb3oBaHWE€  TE€HHO-MHXEHEPHBIX  TOAXOAOB Uil  BBISIBICHUS
HACJIC/ICTBEHHBIX 3a0osyieBaHUi. MneHTuduKauss MYTaHTHBIX TE€HOB B TI'E€HOME
YeJIOBEKA.
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98. I'eHoMMKa U €€ UCIIOJIb30BAaHUE B Hay4HbIX W ITPUKIAJHBIX TECJIAX.

7. Y4eOHO-MeTOANYECKOe " NPOrpaMMHO-UH(POPMALIMOHHOE
o0ecreyeHre JUCUUIINHbBI

a) OCHOBHAs JTUTEpaTypa:

1. Nure-BeuromoB, C.I'. I'eHeTnka ¢ OCHOBaMM CEJCKIMU: YUYEOHUWK MJIsi
CTYJICHTOB BY30B / 2-¢ u3aanue, nepepad. u jon. — CI16.: U3a-so H-JI, 2010. — 720 c.

2. Knar V., Kamunrc M. OcnoBsl renetuku. — M.: Texnocdepa, 2007. — 894 c.

3. Aiiana, ®@. CoBpemeHHas rereruka : B 3 T. / @. Aitana, Jx. Kaiirep. — M. :
Mup, 1987. — 998 c.

4. T'umoa 23.M. Metoauueckue ykazaHusl K JIAOOPATOPHBIM 3aHSITHUAM I10
nutoreHeTrke. — Hampumk: Ka6.-bank. ys.-T, 2003. - 26 c.

5. MamkoBa, M.B. Ilpaktukym 1o reHeruke: ydeOHoe mnocobue / .B.
MamkoBa. — Yensonnack: M3natensckuit nentp OYpl'Y, 2021. — 148 c.

6. [neik-Kepraep O.B. OCHOBBI T€HETHYECKON W)XCHEPHH: JTaOOPATOPHBINA
npakTukyM. Mkesck: M3narenscTBo «Y IMypTCKUM yHUBEpCUTET», 2012. — 56 c.

0) ONOTHUTEIbHAS TIUTEepaTypa:

1. AntyxoB FO.I1. I'eneTnyeckre BOMpOoCH B MONMYJSLMAX: Yued. mocooue. —
M.: UKI] «Akanemknaura», 2003. — 431 c.

2. T'eneruka: yuyeOHuK nis By3oB/ moj pea. B.M. MBanmoBa. — M.:
Axanemknura, 2006. — 638 c.

3. Kumyne U.®. O6mast u MoJekyysipHas TeHEeTUKa. — YueOHoe mocooue
JU1s1 BY30B. 4-¢ u3npanue. — Hoocubupcek: n3a-so HI'Y, 2007. — 470 c.

4. Kopoukun JI.W. buonoruss MHANBUIYaTbHOTO Pa3BUTHS (T€HETUYECKUNA
acriekT): Yueonuk. — M.: uzn-so MI'Y, 2002. — 264 c.

5. JlyroBa JI.LA. u ap. 'eneTtuka pa3BUTHs pacTeHUM: sl OMOJOTHUECKUX
CIIEUAIBHOCTEW YHUBEPCUTETOB 2-€ u31. nepepad. u jgom. // JILA. Jlytosa, T.A.
Exona, .E. JlogyeBa, M.A. Ocumnosa / noxg pen. C.I'. Uare-Beuromosa. — CII0.:
n3a-so H-JI, 2010. — 432 c.

6. ®orens @., Morynbscku A. — I'enernka yenoseka: B 3 1. — M., 1989.

7. Camurymnuaa H.C. Ilpaktukym no reneruke:Yuebnoe nocobue. /H.C.
Camurymnuna, U.b. Kupuna — Muuypunck: M3n-so Muul'AY, 2007. — 211 c.

8. 3agaun mo coBpeMeHHOU reHeTuke: Yueb. mocobue / [log pen M. M.
AcnansHa. — M.: K1V, 2005. — 224 c.

['eneTnueckuii macrnopr — OCHOBA WHIMBUAYAJIBHOW MW TPEIUKTUBHOM
menuuunbl / [lox pen. B. C. bapanosa. — CII6.: U3a-Bo H-JI, 2009. — 528 c.

I'yrrman, b. I'enetuka / bapton I'yrtman, Dutonu ['puddurc [u ap.]. —
[Tep. ¢ anrn. O. [lepdunseBa. — M. :@aup-nipecc, 2004. — 448 c.

B) MHTEPHET-PECYPCHI:
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1. Cankr-IleTtepOyprckuii rocyaapCTBEHHBI YHUBEPCUTET, OMOJIOTMYECKUM
daxynbrer [DnekTponHbii pecype] URL: http://www.bio.pu.ru/index.php

2. MoCKOBCKOW rocyaapcTBeHHbIM yHuBepcuteT uM. M.B. JlomoHOCOBa,
daxynpTeT Ononoruu [DnektponHsiit pecypc] URL: http://www.soil.msu.ru/

3. IlpuMeHeHHME MOJEKYISIPHBIX METOJOB HCCJICAOBAHHUS B TCHETHKE:
Yyebnoe mocodbme / JI.LH. Hedbemoma. - M.: HUIL| Undpa-M, 2012. - 104 c.
(Beiciee  oOpaszoBanue: bakamaBpuat). [OnextpoHHbli  pecypc]. URL:
http://znanium.com/catalog.php?bookinfo=302262.

4. Tlyxaneckuii, B.A. BBenenue B TeHeTHKY: ydeOHoe mocobue / B.A.
[Tyxanbckuit. — Mocksa: HULL Uudpa-M, 2014. — 224 c. [DnexkTpoHHBIN pecypc].
URL.: http://znanium.com/bookread.php?book=419161.

5. Cazanos, A.A. OcuHoBbl reHeTukd / A.A. Ca3anoB. — Cankr-IletepOypr:
JI'Y um. A. C. Ilymkwuna, 2012. — 240 c. [Dnexrponnsiii pecypc]. URL:
http://znanium.com/bookread.php?book=445015.

6. buomonekyia [DnekTponnsiid pecype] URL: http://biomolecula.ru

7. adanta [Dnextponnsrit pecype] URL: http://www.infanata.com

8. Onwmro [Dnexktponnsblii pecypc] URL: http://olig.ru

8. MaTepuajbHO-TeXHHYECKOE o0ecrieyeHue I CHUUIINHbI

OcBoeHME AWCHMIUIMHBI TPEANOoJaraeT HCIOIb30BAHUE CIIEIYIOIIETO
MaTepHaTbHO-TEXHUYECKOTO 00eCIIeUEHUSI:

1. JlexunoHHas MyJabTUMeIuiiHas ayautopus (165 ayn.) ocHaiieHHas
yueOHON MeOenbio (CTONBI, CTYJbs) U HACTEHHOM JOCKOW, a Takke
MYJIbTUMEIUHUHBIM SKPAHOM JIJIsI TPAHCIISILIUY TPE3CHTAINN 1 BU1e0()UIEMOB.

2. CnenuanusupoBanHas Jaboparopusi (165 ayna.) ¢ MOJHBIM KOMILIEKTOM
7a00paTOpHOTO O00OPYNOBAaHUS W KOMIIBIOTEpPAMHU JUISI KaKIOTO CTYJIEHTa C
noctyrnoM B MHTepHET Ha 20 mMOCaI0YHBIX MECT.

3. IlpoBemenwme TpPYNIOBBIX W  WHAWBUAYAJIbHBIX  KOHCYJIBTAIIWHA,
CaMOCTOSITENTLHOW pabOThI, TEKYIIETO0 KOHTPOJS U MPOMEKYTOYHOW aTTecTaIuH
OCYILIECTBIISIETCS B ayIUTOPUSX Kadeapsl OMOJOruy coriacHo rpaduka yueOHOro
nporiecca.

4. TlomemieHue Isi XpaHEHUs M MPO(UIAKTHIECKOTO0 O0O0CTyKUBaHUSA
y4eOHOro 0oO0OpyJOBaHUs, YKOMIUIEKTOBAHHOE CIHEHUATU3UPOBAHHON MEOENbIo
JUIsL XpaHEeHUs OO0OpyJOBaHHMS W TEXHHUYECKUMHU CpEACTBAMU Uil €ro 00-
ciyxuBanusl. (267 ayn.)

3. JlaGoparopnoe obGopymoBaHue: OMOTOTUYECKUA MHKPOCKOT, CBETOBBIC
MUKPOCKOITBI Pa3IUYHBIX MApOK C KOMIUIEKTOM O0OPYIOBaHUS ISl U3TOTOBJICHHUSI
MUKPOIPENapaToB, MpenapoBaIbHbIe UIJIbl, OMHOKYJIApHAS JIyIa, PYyYHBIC JYIIb,
yamku [letpu, ckanprnenu, OpUTBbI, TUHIETHI, TPEAMETHBIC U TIOKPOBHBIC CTEKIIA.

4,  JluctumimHa ~— oOecriedeHa  KOMIBIOTEPHBIMH  MPE3CHTAILUSIMH,
COCTaBJICHHBIMHU aBTOPOM, BUIEO(DHIEMaMHU.
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9. JIucT 1OoNMoOJITHEeHUH U U3MEeHEeHH I

Ne
n/

Jlara
BHECEHUs
H3MeHeHus /
JIOTIOJTHEHUS

OcHoBanue

Conep:xanue
n3MeHnenus /
JOMOJTHEHUA

Jluna,
NMOATBEPKAAIONIHE
u3MeHeHue /
JIOMOJIHEHH e

3aBeayromuin
kadenpoit
(Damunus,
UHUYUATTDL,
HOONUCD)

Hupexrtop /
JeKaH
(Pamunus,
UHUYUATDL,
NOONUCH)
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