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1. HEJIb 1 3ATAYU OCBOEHUA JUCHUIIJINHBI

L]env: W3ydeHWE OCHOBHBIX 3aKOHOMEPHOCTEH HACJIEICTBEHHOCTH, N3MEHYHBOCTH.

3aoauu:

1. ChopmupoBaTs 0a3oBbie 3HaHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIIEICTBEHHOCTH H
W3MEHYMBOCTH B paMKaxX KJIACCMUECKOW T'€HETHUKH, a TakK€ O COBPEMEHHBIX JOCTHKEHMSIX
MOJIEKYJIIPHOW F€HETHKU;

2. PaccMOTpeTh MpOSIBJICHUS HACIEICTBEHHOCTH M H3MEHYMBOCTH Ha PAa3HBIX YPOBHIX
OpraHU3aINH )KUBOW MaTEPHUH;

3. Iloka3aTh TeHETUYECKHE OCHOBBI CTPYKTYPHOTO U ()YHKIIMOHAIBLHOTO €IUHCTBA OPraHOB
KJICTKH;

4. Pa3BUTh YMEHHS M HaBBIKH pPaOOTBHl CTYJACHTOB C OWOIOTHUYECKUMHU OOBEKTaMU,
HaTJSITHBIMUA TTOCOOUSIMH, TEXHUYECKUMH CPEJICTBAMH O0yUCHUS,

5. CdopmupoBath y CTYIEHTOB HAaBBIKM OTOOpa HaydHOU HHGOpPMAIUA C YYETOM
BO3PACTHBIX OCOOCHHOCTEHM YYaIMXCs, WCIOJb30BAHMS JKUBBIX OOBEKTOB B J1aOOPATOPHBIX H
MOJIEBBIX YCIOBUSX, NMPUMEHEHUS HATJSAHBIX MOCOOMH, HEOOXOMUMBIX NIJsl padOThl Y4HUTENS B
IIKOJIE.

6. [TonroroBUTH OyAyIMIMX yUuTeNlel K mpernogaBaHuio paziena «['eHeTuka» B IIKOJIE.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Jucuunnuna «I'eHeTHKa» SBJIsSeTCs 4acThio Y4eOHOTO IJIaHa MO0 HaIllPaBJICHUIO TOJTOTOBKU
44.03.05 Ilenarornyeckoe obpazoBaHue (¢ AByMs MpOGMIIMHU MOATOTOBKH), ipoduin «buosorus
u [eorpadwmsy. Juctmmumnaa 51.0.07.02.12 «I'enetuka» BkmatoueHa B biok b.1 «Jluctumamaer
(Moxymn)», B 51.0.07 «IIpeamerHo-MeToanYeCKHi MOy b IO Tipoduiito buonorus». Jucuuninna
peanuzyercs B HTT'CIIN Ha kadenpe ecTrecTBEHHBIX HAayK.

OCHOBBI T€HETUYECKHX 3HAaHUN HEOOXOIUMBI JUIsl OCBOCHMS 0a30BBIX JAMCLUIUIUH MOIYJIS
MPEeIMETHOM TOJArOTOBKU: B YAaCTHOCTH, I TOHHMMAaHUS 3aKOHOMEPHOCTEH SBOJIOIMOHHOTO
yUEHHUsI, ABJISIOTCS TEOPETUUYECKON 0a30il /g MOJEKYIIpHOM OMOIOruu, OMOTEXHOJIOTUH, €IHHOM
KapTUHBI KUBOM MpHpoabl. JIOrMueckuM MpoI0KEHHUEM Kypca T€HETHKHU SIBJISETCS TUCHUIUIMHBI
10 BBIOOPY CTYJICHTOB «DBOJIOIMOHHAS T'€HETHKa», IJIe MHTETPUPYIOTCS 3HAHUS MO JKOJIOTHH,
T€HETHKE U HBOJIIOLIMOHHOMY YUYEHHIO.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI

JycuuniuuHa HanpasieHa Ha (OPMHUPOBAHUE U PA3BUTHE CIEIYIOMINX KOMIIETEHIIUMI:

Konx n nanmenoBanune

Konx n naumeHnoBanue HHAWKaTOpa JOCTUKCHUA

Heckpunropsl

noaxoa Mg peluCHUs
IMOCTaBJICHHBIX 3aJa4

KOMIETEHINH KOMIETEHINH

VK-1. Cnocober | YK-1.1. lemoncTpupyer 3HaHHe ocobeHHOCTell | 3HAaeT OCOOCHHOCTH CHCTEMHOTO M
OCYLICCTBIIAITH ~ TOHCK, | CHCTEMHOTO ¥ KPUTHYECKOTO  MBIIUICHHS, | KPUTHYECKOTO MBIIIJICHUS,
KPUTHUUYECKMH aHall3 W | apryMEHTUPOBaHHO (opMHUPYeT COOCTBEHHOE | apryMEHTHPOBaHHO thopmupyer
CUHTE3 nHpOpMaNNY, | Cy)KICHUE M OLEHKY MH(OpPMalH, IPUHUMAET | COOCTBEHHOE CYXIAECHHE M OLEHKY
NPUMEHSTh CUCTEMHBINH | 0OOCHOBaHHOE PELICHHE. unpopmaruu, MPUHUMAET

000CHOBaHHOE pEIICHHUE.

YMeeT HCHONB30BAaTh CHCTEMHOE H
KPUTHYECKOE MBIIITICHHUE,
apryMEHTHPOBaHHO  (OPMHUPOBATH
COOCTBEHHOE CYXXICHHE M JelaTh
OLEHKY HH(pOpMalNU, TPHHAMATH
000CHOBaHHOE pEILICHUE.

Baageer HaBBIKAMHM HCTOJIBb30BAHUS

CUCTCMHOT'O u KPUTUYECKOT'O
MBIIUICHUS,  apTYMEHTHPOBaHHOTO
(dhopmupoBaHUs COOCTBEHHOTO

CYXXJACHHUA U OLCHKU I/IH(i)OpMa]_II/II/I,
IIPUHATHUA 000CHOBAHHOTO PCUICHUS.

VYK-1.2. Tlpumensier norudyeckue (opmbl U

3naer sormueckue  Qopmbl  u




MIpOIIeTypHI, CrIoco0eH K pedIeKCHH 1Mo OBOIY
COOCTBEHHOM W Yy)XOM  MBICTUTEIBHOMN
TIESITETTFHOCTH.

MIPOIeTypPHI, CIIOCOOBI pedexcuu mo
MOBOJYy COOCTBEHHOW U  Uy»XKOil
MBICJIUTEIbHON JIESITENbHOCTH.

YMeer  NpUMEHATh  JIOTHYECKUE
(OPMBI U TIPOLIETYPbI, OCYILECTBISATh
pednekcuBHBII aHann3 coOOCTBEHHOM
u YyKOU MBICJIUTEIIBHOMN
JIESITEIIBHOCTH.

Biageer mnpuMEHEHHS JIOTHYECKHX
(bopM u TIpoLEeTypBl, OCYIIECTBICHUS
pednexcuBHOTO aHanm3a
cOOCTBEHHOU u qyKOH
MBICTIUTENBHOM NesITeNbHOCTH.

VYK-1.3. AHanu3upyet UCTOUYHHKN MH(OPMALIH
C IENbI0 BBIIBICHUS HMX IPOTHBOPEUU U
IIOMCKA JIOCTOBEPHBIX CYKICHUMN.

3HaeT crocoObl aHaM3a HCTOYHUKOB
MH(OPMALNH C LETbIO BBIIBICHUS X
NIPOTUBOPEUUI 51 MIOMCKa
JOCTOBEPHBIX CYXKACHUIL.

YmMmeer AHAJIM3UPOBATE HCTOYHHUKH
I/IH(i)OpMaHI/II/I C IICJIBIO BBISIBIICHUSA UX

MIPOTUBOPEUHH u IIOMCKa
JIOCTOBEPHBIX CY>KJIEHUM.
Buaapeer crocobamu aHaimmusa

HCTOYHUKOB HH(OPMALUH C LENBI0
BBIABICHUSI MX TPOTHBOPEUUH U
MIOMCKA JOCTOBEPHBIX CYKICHHH.

TIK-1. Cnocoben
OCBauBaTh nu
HCIIOJNIE30BAaTh

TEOPEeTHYECKUE 3HAHUS U
MPpaKTUYCCKUC YMCHUA U
HaBBIKK B MPEAMETHOU
o0iacTl TpH peIIeHUN
poQeCCUOHATHHBIX
3ajad.

INK-1.1.  3HaeT: CTPyKTypy, COCTaB U
JUIAKTHYECKUE eNUHULBI TPEAMETHOH 00IacTH
(6uomorwust, reorpadun)

3Haer KJIICTOYHBIC, XPOMOCOMHBIC,

TCHHbIE u MOJIEKYJISIPHBIE
MEXaHU3MbI HACJIEICTBEHHOCTY;
3aKOHOMEPHOCTH HacJIeI0BaHHUs
NIPU3HAKOB IIPU MOHO-, [JU- U
TIOJTMTHOPUTHBIX CKpEILIUBAHMAX;
MEXaHU3MBbI HM3MEHYHUBOCTH
TECHETUYECKOT 0 Marepuana;
TCHCTUYECKHE 3aKOHOMEPHOCTH
OHTOICHE3a;  OCHOBBI  TI'E€HETUKHU

YeJOoBEKa M €ro HacleJCTBEHHBIX
3a00JIeBaHMM; TCHETHYCCKHE OCHOBBI
CEJICKIIMH.

Ymeer OOBACHATH o0mmme
3aKOHOMEPHOCTH HACJIECTBEHHOCTH
1 U3MEHYUBOCTH, a TAKXKE JBIKYILIHE
CWJIBl  Da3BUTUS  OPraHUYECKOTo
MHpa; OOBSCHATH OHOJIOTHYECKUE
MPpONECCHI U ABJICHUA C TOYKU 3PCHUA
COBPEMEHHOI TEHETUKU;
HCTIOB30BaTh MOHATUWHBIN ammapar
7 3HaHHUA (PAKTHYECKOTO Marepuaia

JJIA O6CY>KI[€HI/I$[ BOIIPOCOB,
CBsI3aHHBIX C COBPCMCHHBIMU
HpO6J'I€MaMI/I T'CHCTHUKH,

HCIIOJIb30BAaTh NOCTHXXCHUA I'CHCTHKH
B peuicHun 3aga4 CCIICKI U,

MCIOHUIVHBI, OKOJIOrHHh n
6HOTCXHOJ'IOFI/II/I; IPOBOAUTH n
AHAJIU3UPOBATH TeHETUYSCKUN

9KCIIEPUMEHT; TPHUMEHITh 3HAHUSA
TEHETHKH B MpPOQECCHOHAIBHOH U
HAy4YHO-HCCIE0BATENbCKOM
JeATENbHOCTH. .

Baageer HOHSITUHHO-
KaTeropruantbHBIM amnmapaTomM
TCHETHKH; PEIICHUS TEeHETUYECKUX




3aaa4,; POBCIACHUA n aHajm3a
TCHCTUYCCKOT'O OKCIICPUMCHTA.

I1K-1.2. YMeer ocymiecTBIsATh 0TOOp y4eOHOTO
COJICpP)KaHMS VIS €T0 PEATH3AMH B PA3IMYHBIX
¢opmax  oOy4eHHMS B  COOTBETCTBHHU  C
tpeboBanusmu GI'OC OO

3naer cofiep>kaHue paszena
«l'emetnka» B 00pa3oBaTENBHOM
nmporpamMme  y4eOHOTO  IpeaMeTa
«buonorus» B COOTBETCTBUHM C
®I'OC, MecTo yueOHOU TUCIIATUIHHBI
B CTPYKType MpOTrpaMMbl y4eOHOTro
npeameTa «bromorusy.

YMeer NMpUMEHATh 3HAHUS T€HETHKU
B TpOPEeCCHOHANBHOH M HAY4HO-
HCCIIEIOBATENBCKON  IeITeNbHOCTH;
OCYLIECTBIISITH ~ OTOOp  yueOHOro
COZIepYKaHUsl JJI €ro peaiu3alii B
pasnuuHbX (opmax oOy4eHus B
COOTBETCTBHM C  TpeOOBaHUSIMHU
orocC 00; peann30BBIBATh
o0pa3oBaTebHbIE IIPOIPaMMBI 110
y4eOHOMY npeamMety «buonorusy.

Baaneer METOIHKON orbopa
y4eOHOTO cojJepXaHHd TpeaMeTa
«bronorus» 11 ero peaauzaluu B
pa3nuuHBIX (opMax OOy4eHHsS B
COOTBETCTBHM C  TpeOOBaHUSIMHU
droc 00; HaBBIKAMU
HCCIIEIOBATEIIbCKOM IS TEIBHOCTH.

IK-1.3. JeMmoHCTpUpYeT yMEHHUE
paspabaTbIBaTh pa3nuyHble (GOpMBI  YUEOHBIX
3aHATHUH, NPUMEHSITh METOIbl, IpPUEMBl U
TEXHOJIOTMH  OOy4YeHHWs, B TOM  YHUCIE
nH(POPMALINOHHBIE

3Haer ¢opmbl y4YeOHBIX 3aHSTHUH,
METOJbI, TPUEMBI ¥ TEXHOJIOTUU
o0yueHus, B TOM quClie
UH(OpMaLMOHHbIE

YMeer pa3pabaTbIBaTh pasIMYHBIC
(dhopmBI Y9eOHBIX 3aHATHI,
MIPUMEHATh METOABI, TPHEMBI U
TEXHOJIOTUH OOYYeHHs, B TOM YHCIIE
WHOpMaIMOHHBIE.

Baageer Meroaukoil  pa3paboTku
pa3nu4HbBIX (HOpM yUeOHBIX 3aHATHI,
OPUMEHCHUA METOA0B, IMNPHUEMOB M
TEXHOJIOTHI OOydYeHHUs, B TOM YHCIIE
HH)OPMAITMOHHBIX.

TK-3.
¢hopmupoBarth
Pa3BHBAIOIIYIO
00pa3oBaTeNbHYIO CperLy
ISt JOCTHKEHUS
JMYHOCTHBIX,
MPEIMETHBIX u
MeTanpeAMETHbBIX
pe3yJIbTaToB  O0yYCHUs
cpencTBaMu
MPETIOIaBaEMbIX
yueOHBIX IPEIMETOB

Cnocoben

IIK-3.1. Bnageer cnocobamu
YY4eOHBIX  MPEIMETOB  UIS  OpraHW3alud
pa3BUBalOIICH y4eOHOM TS TETBHOCTH
(uccnenoBaTeNbCKOM, MPOSKTHOM, IPYNIIOBOM U

ap.)

HUHTErpaluun

3Haer CHOCOOBI UHTErpaluu
TCHETUKHU c JOCTIDKCHUSIMH
[UTOJIOTHH, TEOPHH DBOJIOUH U
CCJICKIIUH, a TaKKE C yCleXaMH B
oOmacTn OWOXMMHH HYKJICHHOBBIX
KHCIIOT, MOJICKYJSIpHOH OuoNoruu,
MHUKPOOHOJIOTHH, BHPYCOJIIOTHH U
HUMMYHOJIOTHH, CeJeKIINH,
MEIUIIUHBI, 3KOJIOTUH u
OMOTEXHOJIOTUHY; CrocoOBI
UHTErpaIliid  y4eOHBIX MPEIAMETOB
Ui OpraHu3allud  pa3BHUBAIOLLEH
yaeOHoit IEATEBHOCTH
(uccmenoBaTeIbCKOM, TIPOEKTHOH,
TPYIIIOBOH H Jp.).

YMeer CBS3bIBAaTH JAHHBIE I'CHETHKU
C TOCTIDKCHUSIMH [TUTOJIOTHH, TEOPUU
9BOJIIOLMM M CENIEKIMU, a TaKXke C
ycnexaMd B oOmactu  OMOXUMHUU
HYKJICMHOBBIX KHUCJIOT,
MOJIEKYJISIPHON ouoorum,
MHKPOOHOJIOTHH, BUPYCOJIOTHH 1




HMMMYHOJIOTHH; HCIIO0JIb30BaTh
JOCTMXKCHUA TCHCTUKU B peH_IeHI/II/I
3a1a4 CEJICKIINH, MEIULINHEL,
3KOJIOTHH i OMOTEXHOJIOTHUH;
NPUMEHSITh 3HAHUS TEHETUKU B
Mpo)eCCHOHATBHOH W HAy4HO-
HCCJIEIOBATEILCKON ACATCILHOCTH U
JUIsL  OpraHu3allid  pa3BHUBAIONICH

yaeOHoit IEATENBHOCTH
(uccmen0BaTeIbCKOM, TIPOEKTHOH,
TPYIIIOBOH U JIp.);

Baaneer TEOPETHUSCKUMHU
3HAHHSIMH, MTO3BOJISIFOIIIMMH

(hopMHUpOBATh y yYAIIUXCS HAyYHOE
MOHUMAaHUE OOIIMX 3aKOHOMEPHOCTH
HACJICICTBCHHOCTA M M3MCHYHBOCTH,
a TaKKe IBIWKYIIHUX CHJI Pa3BUTHA
OpPTaHWYECKOTO MHpa; crocodaMu
WHTETPAallUl  Y9eOHBIX MPEIMETOB
U OpraHW3allid  Pa3BUBAIOIICH
y4eOHOI JIESITEIIBHOCTH
(uccnemoBaTenbCKOi, MPOEKTHOH,
TPYIIIOBOH H JIp.)

IK-3.2. Hcnonb3yer 00pa30BaTeIIbHBIN
MOTEHINAJ COMUOKYIETYPHOH Cpelbl perHoHa B
mpernofaBaHiu  Owojormu u reorpaduu, B
y4eOHOH M BO BHEYPOUHOH AEATEITHHOCTH

3HaeT 00pa30BaTEIbHBIN MMOTCHIHAI

COLIMOKYJIBTYPHOMH cpenbl
VYpasbckoro peruona B
MIpenoiaBaHuN 6nomnoruwy,

reorpadun, B y4eOHOH © BO
BHEYPOUHOH JIeSITEIIbHOCTH.

YmMmeer HUCIOJIB30BaTh
o00Opa3oBaTeNbHbII MMOTEHIIAAI
COIIMOKYJITYPHOM cpensl
Ypansckoro pernona B
TIPeTIoIaBaHIH OHOJIOTHH,

reorpa¢pur, B Yy4eOHOH H  BO
BHEYPOUHOH JIeSITEIILHOCTH

Ba ajeeT HaBbIKaMHU HCIIOJIb30BaHUA

00pa30BaTEIHLHOTO MOTEHIIMAA
COLIMOKYJIbTYPHOM cpenbl
Ypansckoro peruona B
MIPEeTIoIaBaHUH ouoorum,

reorpapun, B y4eOHOH © BO
BHEYPOUHOH JIeSITEIbHOCTH

IIK-3.3. 3Haer nCHUXOJOro-Neaaroruyeckue
YCITOBHS CO3IaHus pa3BuBaroIIei
00pa30BaTeIbHON  Cpembl IS TOCTHXKCHHS
JMYHOCTHBIX M METAlPEIMETHBIX Pe3yJIbTaTOB
oOydeHus

3Haer IICUXOJIOTO-II€JarorutdycCKuc
yCi10oBUA  CO3JaHUA pa3BHBaIOHleﬁ

o0pa3zoBaTesbHOM cpezbl JUIst
JOCTHKCHHS JIMIHOCTHBIX "
METaIpPEIMETHBIX pe3yIbTaToB
o0yJYeHHS.

YMeer WCIONB30BATH TCHXOJIOTO-
MEarorMYeCKUe YCIIOBHS CO3JaHHUS
pa3BuBarouIei 00pa3oBaTeNbHON
Cpenbl UTs TOCTHKEHUsI JINUHOCTHBIX
)5 METaNIpEAMETHBIX pEe3yabTaTOB
00y4eHHSI.

Buaageer HaBBIKAMHU
HCCIIEAOBATEIIECKOM  JCATEIbHOCTH;
HaBbIKAMU CO3JaHMS Pa3BUBAIOLICH

o0pa3zoBaTesbHOM cpezbl JUIst
JOCTHXKCHUA JIMYHOCTHBIX u
METaIpPEIMETHBIX pe3yIbTaToB

0o0y4eHus




OO6mmast TpyA0eMKOCTh TUCIUIUIMHBI cocTaBisieT 4 3a4. ea. (144 dacoB), ceMecTp H3yueHus

4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBI

4.1. O0beM IUCHUIIMHBI U BUbl KOHTAKTHON U CAMOCTOSITE/ILHOM PadoThI

— 7, uX pacmupeeseHue o BUaaM padoT MPeCTaBICHO B TaOIHUIIE.

dopma 00yueHus

Bun pabotst OuHas
7 cemecTp
O01asi TPYA0eMKOCTh THCHUILIMHBI 10 YIeOHOMY TUIaHY 144
KonTtakTHasi pa6oTa, B TOM YHCIIE: 56
Jlekuun 24
JlaGopaTopHbIe 3aHITHS 32
CamocTosiTesibHasi padoTa CTyJeHTa 79
IloaroroBka K 3K3aMeHy B 7 ceMecTpe 9

4.2.1. YueOHO-TeMaTHYeCKHil IUVIAH JUCHUILVINHBI (04Hasi popma o0yueHus )

HaumenoBanue Bcero, KonrakTHas pabora Camocr. DOpMBI TEKYILErO
pa3aesoB U TeM gacoB | Jlekuunu | Ilpakr. J1ab. pabora KOHTPOJIA
JUCLUITIHHBI 3aHATUS | paboTHI yCIIEBaEMOCTH
(mMontyJist)
4 kypc, 7 cemecmp HroroBsrii
BBeneHue B reHETUKY. 6 2 - - 4 Oxcrnpecc-omnpoc Nel. TECT.
VYyactue B Bonpocsr k
KOJUIEKTHBHOM 9K3aMEHY.
00CYK/ICHUU TEMBL.
Opranuzanus 8 4 - - 4 Dxcnpecc-onpoc Ne2.
HAaCJIEJCTBEHHOIO VYuactue B
Marepuaia KOJUIEKTHBHOM
00CYKIIEHUH TEMBI.
MHoroypoBHeBas 6 2 - - 4 Okcmnpecc-ompoc Ne3.
OpraHu3ays reHoMa TecToBBII KOHTPOIIB
3HAHUH.
Crpoenue JTHK 6 2 - - 4 Dxcnpecc-onpoc Ned.,
VYuyactue B
00CYX/IeHUH TEMBI B
paMKax Kpyrioro
cTOJIa.
CrpykTypa rexa. 8 4 - - 4 Okcmpecc-ompoc Ne5.
Perynsinus paboTsI TecToBbIN KOHTPOIIb
TE€HOB 3HAHUH.
CpaBHUTENbHAS 6 - - 2 4 Dxkcnpecc-onpoc Ne6.
XapaKTepUCTHKA Kontpomnsnas pabora
TEHETHUYECKUX Nel.
MIPOIIECCOB MPHU Otuer o
Pa3HBIX THUIAX nabopaTopHOH
KJIETOYHOTO JEICHUs pabore.
Drosophila 6 - - 2 4 Dkcmnpecc-onpoc Ne7.
melanogaster xax Ortyer no
00BEKT TeHETUYECKUX nabopaTtopHon
HCCIICIOBAHMN pabore.
MHoroobpasue 6 - - 2 4 Okcnpecc-onpoc Neg.
3aKOHOB Otuer no
HacJIeJOBaHUs nabopaTopHOi
pabore.
3aKOHOMEPHOCTH 8 - - 4 4 Oxkcnpecc-onpoc Ne9,




MOHOTEHHOTO 10.

ayTOCOMHOTO Ortyer o

HACIICIOBAHUS nmabopaTopHOI
pabore.
KonTponsHas pabora
Ne2.

3aKOHOMEPHOCTH DKcHIpecc-ompoc

CIIETIJIEHHOTO C TI0JIOM Nell, 12.

HaCJIETOBaHUSI Oryer o
nabopaTtopHor
pabore.

KonTponbHas paboTa
No2,

I'enernka moia

DKcrnpecc-onpoc
Nel3.

TecToBbIil KOHTPOJb
3HAHMM.

N3MeHYnBOCTE

DKcrpecc-o1poc
Nel4.

TecToBBIi KOHTPOJIB
3HAHUM.

3aKOHOMEPHOCTHU
HAacJIeIOBaHUs
HeaJJIeNbHbBIX TCHOB

DKcHnpecc-onpoc
Nel5, 16.

Otuer no
nmabopaTopHO
pabore.

KonrponsHass pabora
Ne3.

BzaumopeiictBue
HeaJlJIEJIbHBIX TEHOB

DKcHpecc-ompoc
Nel7, 18.

Otuer mo
nmabopaTopHOH
pabore.

KonrponbsHass pabora
Nes.

3aKOHOMEpHOCTHU
CLICIUICHHOTO
HACJIeIOBAaHUA

DKcHnpecc-onpoc
Nel9.

Ortyer o
nmabopaTopHOI
pabore.
Konrponsnas padora
Ne2.

3aKOHOMEPHOCTU
HU3MCHYHNBOCTH

DKcHpecc-ompoc
Ne20.

Otuer o
nabopaTtopHon
pabore.

TecTOBBIN KOHTPOJIb
3HAHUMH.

OCHOBEBI T€HETUKH

DKcrnpecc-onpoc

YyeJI0BEKa Ne21.
[Monynsimonnast DKcHpecc-ompoc
TreHeTHKa Ne22.

TecToBBI  KOHTpPOJIb
3HAHUH.

I'eHeTHYECKHE OCHOBEI
CeJIeKLIUU

OkcIpecc-onpochl
Ne23, 24.

Otuer 1o
nmabopaTopHOI
pabore.

I'eneruka pa3BUTHUA

DKcnpecc-onpoc
Ne25.




Ortuer o

nmabopaTopHOM
paborte.
ITonroroska k 9 9 OTBeT Ha 3a4eTe
9K3aMeHY
Bcero no 144 24 - 32 88
JAUCHUIIJINHE
JlabopaTopHble 3aHATHUS
No HanmeHnoBaHue 1abOpaTOPHBIX U MIPAKTHYECKU padoOT Kon-Bo ayga.
pazzaena Yacos
1 Tema 1. CpaBHHUTENbHAs XapaKTepUCTHKA TEHETHUYECKHUX TIPOIECCOB MpHU 2

PAa3HBIX THUIIAX KJICTOYHOI'O0 ACJICHUA

Tema 2. Drosophila melanogaster kak 00beKT FreHETHICCKUX HCCICTOBAHUH

Tema 3. MHOT00Opa3He 3aKOHOB HACIICTOBAHUS

Tema 4. 3aKkOHOMEPHOCTH MOHOTEHHOTO ayTOCOMHOT'O HAacJIeTOBAHUS

Tema 5. 3aKOHOMEPHOCTH CIIETUICHHOTO C TIOJIOM HACIICAOBAHIS

Tema 6. 33KOHOMCpHOCTI/I HaCJICA0BaHUs HCAJJICITIBHBIX 'CHOB

Tema 7. BzanMmoJeiicTBre HealNIETLHEIX T€HOB

Tema 8. 3aKOHOMEPHOCTH CIETUICHHOTO HACJIETOBAHHUS

Tema 9. 3aKkOHOMEPHOCTH U3MEHUYHUBOCTH

Tema 10. OcHOBEI T€HETUKH YEIIOBEKA

Tema 11. llonynauuoHHasi TCHETUKA
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Tema 12. I'eneTYECKHE OCHOBEI CEJIEKIIAH

Tunosele 3a7aHus Ul TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOM aTTECTALMU M0 JUCHUIIINHE,
KPUTEPUM M IIKaJbl OICHWBAHUS, a TAaKKE METOJUUECKHE PEKOMEHJIAIUH s 00y4aromuxcs
MIpe/ICTaBJICHbI B IPUJIOKEHUH K pabouell mporpaMmme TUCHUTUIHHBIL.

4.3 Conep:xaHue TUCUUILIAHBI

Tema 1. BBeieHue B reHEeTHKY.

I'enetnka kak Hayka. [Ipenmer u 3a1a4n reHETUKH.

Wcropus renetnku, ee uctoku. OCHOBHBIE 3Tallbl Pa3BUTHS TeHETUKH: oT 1. Mennens 1o
HaIIMX JHEH. 3HaueHHe TOCTHKEHUI OMOJIOTMYECKUX HayK B CTAHOBJICHUHM T€HETHKHU KaK HAyKH.

Posib OTeuecTBeHHBIX YYEHBIX B pa3BUTUU reHeTuku u cenexkuun (H.M. Basunos, H.K.
Koneios, U.B. Muaypun, I'.A. Hancon, C.I'. ®ununmos, A.C. Cepedporckuii, O.A. OuinmieHko,
I''JI. Kapneuenko, C.C. YerBepuxoB, C.I'. Hapammn, M.®. Hpanos, b.JI. Acrtaypos, M.E.
JloGames, [1.I1. Jlykpsanenko, H.I1. lyounun u ap.).

MeTonpl TEHETHMYECKMX uccienoBaHuil. [HOpumonornueckuii aHainM3 — OCHOBHOU
crenupuUecKnii MeTo ] TeHETUKH; HCIOIb30BaHUE 3TOr0 METO/1a /ISl U3YUEeHUs HAClIeACTBEHHOCTH
U U3MEHYMBOCTM Ha YypOBHE oOpraHusma, KieTtkd, xpomocoM, JIHK. HcnonszoBanue
LUTOJIOTUYECKOT0, OMOXUMHUYECKOT0, SMOPHUOIOIMYECKOT0, MaTEMaTHUYECKOI0, MOIMYJISIIMOHHOTO U
JIPYTUX METOAOB B T€HETHKE, UX Creln(pUKa.

OcCHOBHBIE pa3lenbl COBPEMEHHOW TIE€HETHMKH: LUTOTCHETHKA, MOJIEKYJISIpHAs TEHETHKA,
MyTareHes, MOIYJISLUOHHAS U HBOJIOIMOHHAS T€HETHKa, (PU3MOJIOTHYECKash IeHETHKa, T'eHeTHKa
VHJIVBHIyaJIbHOTO Pa3BUTHS, I'€HETUKA IOBEICHUS; TCHETHKAa PAaCTEHUW, N'eHETHKa YXUBOTHBIX,
T€HETUKAa MUKPOOPTraHU3MOB, T€HETHKA YEJIOBEKa.

MecTo TeHeTMKH cpelu OMOJIOrMYeCKUX HayK. 3HaueHHe TI'eHETHKH [UJIsi COBPEMEHHOMN
CHCTEMaTHKH, (U3UOJOTHH, SKOJOTUH. 3HAYCHHWE T€HETHKHU B pa3paldoTKe KOMILIeKca Hpobiem
OXpaHbl PUPOJIBI.

[IpakTHyeckoe 3HaYeHHE TEHETHKH IS CEIbCKOrO  XO3sicTBa, OMOXMMHUYECKOH
MIPOMBILIUIEHHOCTH, JUIsI MEIUIIMHBI U IEAArOTMKH.




3HayeHWe TEHETHKH B pa3BUTUU (uiocopuu, (GOPMHPOBAHMU MHUPOBO33peHHA. MecTo
TCHETUKH B  IIKOJIBHOM O0Opa3oBaHUM ©W B Kypce oOmeil Owuonoruu B cpeaHen
o011e00pa3oBaTeIbHON MIKOJIE.

Tema 2. Opranusanusi HacJIeICTBEHHOI0 MaTepuaJa.

BemectBo HacnencTBEHHOCTH. Pa3nuyHple TMIIOTE3Bl U TEOPUM O MaTE€pUaIbHOU IPUPOIE
HacnenctBeHHocTu: npsmoe (['mnmokpat, Y. JlapBuH) u Hempsimoe (Apucrotens, I'. Menzaenp)
HaclieioBaHue. I'unoreza o MakpoOMOJEKYJSpHOHM mpupoje BemiectBa HacneactBeHHoctH (H.K.
Konbuos). Hakonnenne B GMOIOTMH KOCBEHHBIX JOKA3aTENbCTB B MOJIb3Y HYKJIEMHOBBIX KHCIIOT
KaK MaTepualbHOM cyOCTaHIIMM HACIEJACTBEHHOCTH NMPOTUB OeIKoBOM rumotesbl. [lepBoe mpsamoe
nokaszatenbcTBo reHerndeckoil ponu [JIHK — tpacdopmanms Gakrepuit (ombitel @. I'puddurca,
1928 r.). MonenupoBaHue KpUTEpUEB, KOTOPHIM JODKHO OTBEUATh BEIECTBO HACIEACTBEHHOCTH.
JlokazaTenbCcTBa TE€HETUYECKOM poNild  Je30KCUPUOOHYKJIEMHOBOM  KHUCIOTBI —  HOCHUTENS
HacneactBeHHocTH (O. OBepu, K. Mak-Jleoa, K. Mak-Kaptu 1944, 3. Yapradgd 1949-1951 rr., M.
VYunkunc, P. ®panxnun, . Yorcon, @. Kpuk, 1953 r.). CooTBercTBHE cocTtaBa u crpoenus JIHK
BBITOJIHEHUIO €€ (YHKIMM — KOJUPOBAHME, BOCIPOU3BEJCHHE M Iepeaada HacieICTBEHHOH
nHpoOpMalMK Kak “mo BepTHKanu~ (OT KJIETKH K KIETKe), Tak U “TI0 ropu3oHTanu” (OT reHa Ha
IIPU3HAK) Ha OCHOBE IPUHIMIA KOMIUIEMEHTApHOCTH. [lolyKOHCEpBAaTUBHBIN MEXaHU3M
peruukanuu JIHK. Ocobennoctu permukanuu JIHK y npo- u sykapuot. Otansl cunte3a JHK y
6akrepuil. OCOOEHHOCTH pacHpeesieHuss JOYEPHUX MOJIEKYN MpH ACNCHUM KIETKU IMPOKAPHOT.
Ocob6ennoctu  peaymmukaruu  JIHK y  aykapuwor:  acuaxponHocte  cuHTte3a JIHK,
MOJINPETUINKOHHOCTh, YHUKAJIbHBIE U MOBTOPSIOLIMECS MIOCIEN0BATENbHOCTH HyKineoTnoB B JIHK
xpomocom, caremmutHas JIHK, wusosrtounocts JIHK y  sykapuor. duddepenunanbHas
opranuzanus cTpyktypsl Moiekya JIHK (3y- u rerepoxpomaruHoBbie paiionst JIHK).
Pasnoo6pazue ¢ynkumit JHK B renorune. Pemapamus JIHK. PHK kak BemectBO
HACJIEACTBEHHOCTH.

KiteTounble CTpYyKTypbl HacClIE€ICTBEHHOCTH. XPOMOCOMBI SiApa — OCHOBHBIE CTPYKTYpPBI
HACJIe/ICTBEHHOCTH (siIepHast HacIeICTBEHHOCTh). BuoBas cnennuyHoCTh yncia 1 MOphOIOTHH
XpPOMOCOM, YJIBTPACTPYKTypHasi WX opraHuzanus. OyHKIUOHAIBHBIE W3MEHEHUS XPOMOCOM B
nporecce JKU3HEAEATENIbHOCTH — KIETKH: CaMOpelyIUIMKalus, OOMEH ydYacTKaMH MEXIy
TOMOJIOTUYHBIMU XpOMOCOMaMH (KpPOCCHHIOBEp), OCOOEHHOCTH TMOBEAECHUS T'OMOJIOTMYHBIX U
HErOMOJIOTUYHBIX XPOMOCOM IIPU UX PACIPEAEICHUN MEXY T0UEPHUMH KIETKaMH, CIIMPATU3aLHs]
U JEeCIUpaIu3anus XpoOMOCOM, XPOMOCOMBI THIIA “JTAMIIOBBIX HIETOK , TTOJUTEHHBIE XPOMOCOMBI.
I'eneTnueckoe M OMONIOTHYECKOE 3HAYCHUE MHIUBUAYAILHOCTH U MAPHOCTH XpoMocoM. Kapuorun
KaK CHCTEMa XpPOMOCOM, CJIOKHBILIASCS B IPOLECCE HBOJIOLIUU BHIA. XPOMOCOMBI OCHOBHOTO
(ayTOCOMBI M TIOJIOBBIE XPOMOCOMBI) Habopa. ["anmonHbIi, TUTUIONIHBINA, TOTUIIOUTHBINA HAOOPEI
XpoMocoM. JlonoiaHuTenpHbIe (CBEPXKOMIUIEKTHBIE WM B-XpOMOCOMBI) XpOMOCOMBI B KapHOTHUIIE
U ux Ouosornueckoe 3HaueHHe. BHespepHas (WM IUTOIUIa3MaTHUYECKas) HACJIEIACTBEHHOCTb.
[lonsiTue o reHome, reHOTHUIIE, FeHO(OHE.

Tema 3. MHOroypoBHeBasi OpraHu3anus reHoMa.

Yro takoe renom? J[HK pas3mmuHbpIX npeactaBUTENed >KUBBIX OPraHW3MOB, BHPYCOB M
cyOKieTouHbIX yacTull. I'eHeTnueckuii marepuan BupycoB. I'enom PHK-Bupycos. I'enom JIHK-
BUpYCOB. OTINUUTEILHOW OCOOCHHOCTBIO CTPYKTYPHOU M (PYHKIIMOHAIBHON OpraHu3aluyd reHoMa
BupycoB u Oakrtepuil. Ilpokapuornyeckuii reHom. CTpykTypa OaKTepHaIbHOH XpPOMOCOMBI.
MuHHMaNBHBIN pa3Mep TeHOMa MIPOKapHoT. bakTepuaibHbIe IIIIa3MHU/IbI.

Tpancpopmanusi, oO0mas XapakTepuCTHKa sABIeHHMA. TpaHchexuus. TpaHcayKuus.
Oykapuotudyecknii reHomM. Pasmep reHoma. OcoOEHHOCTH 3YKapHOTHYECKOTO TE€HOMA.
MHoOrokpatHasi MOBTOPSIEMOCTb HEKOTOPbIX TI'€HOB. J30BITOYHOCTH TE€HOMOB 3YKapHOTOB.
YacTonoBTopstomuecs, CpeIHEIIOBTOPSIIOIIMECS TOCIEA0BATENBHOCTH HYKIEOTHI0B. CaTeuIuTHAs
JIHK VHukanbsHble (HEMOBTOPSIOIIKECS) NOCIEA0BATENBHOCTH HYKJICOTHIOB. [0y YHUKaIbHBIX
ITOCJIEIOBATEILHOCTEN B COCTABE T€HOMA y Pa3HBIX BUJOB.

XpOMOCOMHBIN YPOBEHb OpPraHU3ALMM T€HETHUYECKOr0 MaTepuayia. YpPOBHU YIAKOBKHU
xpomatuHa.  CTpyKTypHO-(QYHKIIMOHAJIbHAs  OpPraHu3alus  XpPOMOCOM.  ODYXpOMaTHH U



rerepoxpoMaTuH. CTpyKTypa IMOJIMUTEHHBIX XpPOMOCOM M XPOMOCOM THIIA <JIAMIIOBBIX HIETOK».
'eHHbIll  ypOBeHb  OpraHu3allid TEeHETHYecKoro wmarepuana. Kiaccudukanus TeHOB,
KOHTPOJHMPYIOIUX MaTpuuHble-niponieccel. l'ensl pubocomuoit PHK. Tensl komupyrommue
cTpykTypHBIe Oenku u pepmenThl. ['ensr PHK.

Tema 4. Ctpoenne THK.

HoxkazatensctBa poau JJHK B nacnenctBenHoctu. CTpykTypa M (QYHKIMH HYKJICHHOBBIX
kucnor. Mogens JIHK, npennoxxenHas Yorconom u Kpukom. Ombitel Mesenbcon u Crainb.
Paznuunsie ¢popmer JJHK. I'enernueckuit kog. Mexanusm permukanuu JIHK. I'enetnueckuii ko.
CBolicTBa TI'€HETMUYECKOTO KoJa. TpHUILIETHOCTh KoAa. BBIpOKIEHHOCTh TE€HETHMYECKOIO KOJa.
HenepekppiBaeMOCTh KOJOHOB. Y HUBEPCAIILHOCTH KOJA.

Tema 5. CTpykTypa resa. Peryasinusi paboTbl reHOB.

OBOJIIOLMS TPEACTaBICHUN O T€HE KaK €QuHHUIle HacieAcTBeHHocTH. Muaes I'. Mennens
(1865) o JAHWCKpeTHOCTH HAacieICTBEHHOCTH. HacnencTBeHHbId (akTOop Kak equHHIA
HACJICJCTBEHHOCTH, €ro CBOMCTBA, NOKa3aTelbcTBa I'. MeHaeneM 0ObEKTUBHOCTH CBOMX 3aKOHOB:
TUIIOTE3a “UUCTOTHI TaMeT’, MApHOCTh HACJIEICTBEHHBIX (PAKTOPOB, OCOOCHHOCTH HACJIEIOBAHUS U
MOJATBEPXKJIEHUE OTKPBITBIX 3aKOHOB MpPSMBIM, OOpaTHBIM, BO3BpPaTHBIM  BO3ACHCTBHUEM,
aHAJIN3UPYIOIIUM CKpPEIIMBaHUSIMMU.

Pa3zpabotka Teopum reHa mocne I'. Mennens. Beaenune nammenoBanust “ren” B. JL
Horancenom (1909 r.). O6HapyxeHue nmapajiein3Ma B MOBEJCHUN HACIIEACTBEHHBIX (PAKTOPOB U
xpomocoMm (Y. Carron, T. boepu, 1902-1903 1T.) — OCHOBa CHayYajga XpOMOCOMHOM THUITOTE3HI, a
3aTeM M XpOMOCOMHOW Teopuu HacienacrBeHHocTu (T. Mopran, A. CrepreBanr, K. bpumxkec, I
Memnep, 1910 r.). Joka3atenbcTBa Jjokanu3auuu reHa B xpomocome T. I'. Mopranom u ero
yUEeHHKaMH: OCOOEHHOCTH CILEIUIGHHOTO C TI0OJIOM  HAclieZIOBAaHMs, HACJEIOBAHUS IIPH
HEPACXOXKJCHUH TOJOBBIX XPOMOCOM, I'€HOB, JIOKAJIM30BAHHBIX B OJIHOM XpoMocome (IIOJIHOE
HEMOJIHOE CILIETUIeHHE). XPOMOCOMBI U TPYIIbI clerieHus reHoB. “Teopus rena” T. I'. Moprana
(1926). Knaccuueckoe mpecTaBiIeHHE O T€HE KakK IEeITOCTHOW eauHUIe (YHKIIMH, PEKOMOWHAIINH,
MYTallHH.

JanpHelimass pa3paboTka Teopuu reHa. Aumenu3Mm. OOHapyKeHHME U JOKa3aTellbCTBa
CJIO’)KHOCTH CTPYKTYpbI TeHa. “LlentpoBas teopus reHa” (A. C. CepeOposckuit, H. I1. /ly6unumn, b.
H. Cunopos, 1929-1930 rr.). ®yHKIMOHATBHBIA TECT U PeKOMOMHAIIMOHHBIN TecT Ha ayutenu3M (T.
I'. Mopran). Huc-tpanc-tect Ha amtenusm (E. Jlstouc, M. I'pun, K. Onusep). Buyrpurennas
peKOMOUMHAITHS.

Amnanus Tonkoit ctpyktypsl reHa (C. bensep, 1955 r.) u co3anue KOHIETIUY IUCTPOHA KaK
enuHulbl  QyHKIUM. CoOBpEeMEHHbIE MPEACTABIECHUS O CIO0XKHOH CTPYKType LHUCTPOHA.
KonnueapHocTh reHa 1 ero 0ekoBoro npoaykra. Haauume B reHe oTAeNbHBIX MPYII HYKJICOTHIOB,
BBITNIOJHSIONINX crienuduueckie QyHKIUK TpU Hepeade HacaeACTBeHHON nH(OpMaluy ¢ TeHa Ha
npusHak. ['ensl JIHK-oBo# (y npo- u sykapuot) u PHK-0Boi#1 (y HEKOTOPBIX BUPYCOB) IPUPO/IBI.

MonekynspHble MEXaHU3MBI Mepeaaun HAcIeICTBEHHOW MH(OpMalMK ¢ reHa Ha MpU3HAK.
IlocnenoBarenbHOCTh  HYKJIEOTHIHBIX AP KaKk OCHOBAa KOJUPOBAaHUS  HACIEACTBEHHOMN
nHpopmanuu. ['unoresa buana u Teittyma (1941 r.). “Onun ren — ogun pepment”’. [locnenyromas
pa3paboTKa ITON MIOTE3bl B KOHLUENIHMIO “OAMH LUCTPOH — oAuH nonunentun’ (padotel bensepa,
1955 r.).

Tpanckpunuusa. Tunsl PHK u ux renetnueckass ponb. ['eHeTMYecKMil KOHTpOJIb H
perymsinusi TeHHOM akTuBHOCTU. CHcTeMa onepoHa (peryjsiTop — oneparop — CTPYKTYPHBIH TI'eH),
obecnieunBaromas aupdepeHnuansioe (QyHKIMOHUpOBaHUWE TeHoB. OOpaTHas TpPaHCKPHUIIIUS,
pesepraza. ['ubpunuzauus monexyn: JJHK-rubpuasi, PHK-ruGpuas.

Tpancnsiuyst. I'eHeTH4eCcKUii KO M €ro CBOWCTBA: TPUIUIETHOCTb, OJJHOHAIPABICHHOCTh U
HENPEPBIBHOCTh  CUUTHIBAHUS KOJA, M30BITOYHOCTh (BBIPOXKIEHHOCTH), YHHBEPCaIbHOCTb.
CtpyKkTypa TEHETHMYecKOoro Kkoja. MHumumamus ©  TepMHHAIUsl  OEJIKOBOIO  CHHTE3a.
OyHKIMOHANbHbBIE TPaHUIIbl TeHa. [IpeeMCTBEHHOCTh U THaIeKTHUECKOe €IMHCTBO KJIACCHUECKOH 1
MOJIEKYJISIPHOM T€HETHUKH.



Tema 6. CpaBHHTe/JbHasi XapaKTepPHCTHKA IeHeTHYECKHX MPOLECCOB INPH Pa3HbIX
THIIAX KJIETOYHOIO JAeJIeHHs.

Ilepenaua HacneacTBeHHOW uWHGpOpMANMKM OT KIETKM K KieTke. KieTouHbl UK
nensueiicss KIeTku. MHUTO3 Kak MEXaHHU3M Oecrosioro pa3MHOXKEHHS y dykapuoT. Pa3bl MUTO3A.
OcobeHHOCTH pacnpeesieHUs XPOMOCOM IPU MUTOTHYECKOM JIEJICHUH KJIETOK, 00eCTIeUnBaOIINe
TeHETUYECKYI0 UACHTUYHOCTh MaTEPUHCKON U 00pa30BaBIIMXCS JOUYEPHUX KJIETOK. buonorunueckoe
U TEHEeTHYeCKoe 3HaueHHe MHTo3a. (OCOOCHHOCTH BOCIPOU3BEIEHHUS U pacHpeseseHHs
LUTOIJIA3MAaTUYECKUX  OpraHounoB.  ['eHeTnyeckne  OCOOEHHOCTH  JIOUYEPHUX  KIIETOK,
00pa30BaBIIMXCS ITyTEM YHIOMHUTO34a, YSHIOPEHPOTYKIIMA U AMUTOTUYECKOTO JICTICHUSI.

Meiio3 Kak IMTOJIOTMYECKass OCHOBAa OOpa30BaHUS U PA3BUTHSA IMOJOBBIX KIETOK — raMer.
@a3pl U cTaAMU MEPBOrO M BTOpOro JeneHuil meio3a. Ocobennoctu cuuTe3a JJHK B meiioze.
Ocob6ennoctu ipodaszer 1 Meito3a. MexaHn3Mbl KOHBIOTAIIUA TOMOJIOTHYHBIX XPOMOCOM M OOMEHa
UX YydacTkamu (KpoccuHrosep) B Meiioze. JlokaszarenbcTBa (IIUTOJIOTUYECKHE, TETPAJAHBIM
aHayiM3oM) KpoccuHroepa. OCOOEHHOCTH pPAacXOXKIAEHHUS TOMOJOTHMYHBIX W HErOMOJIOTMYHBIX
XPOMOCOM U KPOCCHHTOBEp KaK OCHOBA F€HETUYECKON PeKOMOMHAIIMK NIPU 00pa30BaHUU MOJIOBBIX
kieTok. [IpuHnMnuanbHble pa3ianyuns B MPOTEKaHWN TeHETHUECKHUX MPOLIECCOB B Meilo3e U MUTO3E.
I'eneTnueckoe 3HaueHUEe Meio3a. MecToroiokeHle Meiio3a 1 depeioBaHKe Taruio- U JuIuiodas B
KU3HEHHBIX [IUKJIAX PAa3IMYHbIX PACTCHUM, )KUBOTHBIX, MUKPOOPTaHU3MOB.

Tema 7. Drosophila melanogaster kak 00beKT reHeTH4eCKHX HCCJIeI0BAHHIA.

Oco0eHHOCTH OOBEKTOB ISl TCHETHYECKUX MCCIICIOBAHUA: KOPOTKHUM YKU3HEHHBIN UK U
IIEPUOJ] OHTOTEHE3a [0 PENPOJYKTUBHOM 3pEIOCTH, IIUTEIBHBIM PENpOAYKTUBHBIN IIEPUOL,
Oosbllas IIO0IOBUTOCTh, OOJBIIOE YHCIO XOPOHIO (PEHOTUNHYECKH pa3IuYUMbIX MPU3HAKOB,
CPAaBHUTEIHHO HEOOJIBIIOE YHUCIO XPOMOCOM B KapHOTHIIE, IPOCTOTa TpeOyeMoro o0opyaoBaHus,
yXoZa M HU3Kas CTOUMOCTb cojepxaHusi. CpaBHUTEIbHAs XapaKTEPUCTHKA OOBEKTOB I€HETHKH:
ropox, TOMaThl, KyKypy3a, Ipo30¢uiia, TyTOBbIH IIETKONPSA, MBIIIb, KPOJIHUK, YEIOBEK. 3HAUCHHUE
UX B PEIICHUH TEOPETHUECKUX U MPAKTUYECKUX BOIIPOCOB I'€HETHKHU.

[IpeumymectBa po30puiIbl Kak OOBEKTAa H3YYEHHUS 3aKOHOMEPHOCTEW Hacie0BaHus.
XapakTepucTrKa XU3HEHHOTO IHUKIa apo3oduisl. OO0opyaoBaHue, HEOOXOAMMOE TpH padboTre ¢
npo3oduioit. MeToauka MOCTAaHOBKH CKPEIUBAHUS U NMPOBEJCHUS T€HETHUECKOTO IKCIIEPUMEHTA.
XapakTeprucTUKa MyTaHTHBIX JIMHUN APO30(HIIbI, UCIIOIBb3YEMbIX MTPHU CKPEIMBAHUH.

Tema 8. MHoroo6pasue 3aKk0OHOB HacJIeJOBAHMS.

['uOpugomornuecknii METOJl KaK OCHOBA T'E€HETHYECKOTO aHaim3a. [IpuHIumuagbHbIC
OTIIMYMS MeToAa, pazpaboranHoro I'. MenzeneM, 1Mo CpaBHEHHIO C METOAOM, IMPUMEHSIEMbIM €ro
npenmectseHHukamu (L. Hoxen, Kenspeiirep u ap.).

OcHoBHbIE NIOHATHUS T€HETUKU. ['eHeTndeckas cuMBoauKa. [IpaBuia 3anucu ckpenBaHus.

[Tpuunnel, 00ycliapIuBarolMe pa3HooOpa3ue 3aKOHOB HACJIeI0BaHuUs: JIOKAJIU3allis TeHOB U
B3aMMOOTHOLICHUsSI MEXJIy HHMH, a TaKXKE 4YHUCJIO AUIEJIbHBIX M HEAUIECNIbHBIX TIEHOB,
KOHTPOJIMPYIOMIUX MPU3HAK.

Tema 9. 3aK0HOMEPHOCTH MOHOTEHHOT0 AYTOCOMHOI'0 HACJIC/I0BAHHUS.

3aKOHOMEPHOCTH MOHOTE€HHOTO0 ayTOCOMHOI'O HacieIoBaHHs. 3aKOHbl €AMHOOOpasus u
pacuerienust (1-if u 2-i 3akoHbl I'. MeHzens) Ajs MOJHOTO M HEMOJHOTO JIOMHUHHMPOBAHUS,
KOJOMUHHUpPOBaHUA. KadecTBeHHblE M KOJIMUYECTBEHHBIE PA3IUYMs B IMPOSIBICHUU STHUX 3aKOHOB,
00yCJIOBJICHHBIE JIOKaIM3allMell M B3aMMOJCHCTBHEM aJJIeNbHBIX TeHOB. OOBsICHEHHE W
JI0Ka3aTeNIbCTBA OOBEKTUBHOCTH 3aKOHOB, OTKPHITHIX . MeHnaenem, uM caMuM (THUIOTE3a YUCTOTHI
raMeT, BO3BPAaTHOE M aHAJIM3UPYIOIIEe CKPEIIUBAHNUS) U 1OCe Hero (OBEJCHUE TOMOJIOTUYHBIX U
HErOMOJIOTUYHBIX XPOMOCOM B Meio03€e Mpu 00pa3oBaHUM raMeT U TETpaJHbINA aHAIIN3).

VYcnoBus NposABIEHUS M CTaTUCTUYECKUM XapakTep 3akoHOB [. Menaens.

Tema 10. 3aKOHOMEPHOCTH CHENJIEHHOT0 C MOJIOM HACJIe0BAHMS.

I'enernka nona M CUEMJIEHHOE C TOJOM HacjeAoBaHME. buonorus mnona y >KMBOTHBIX U
pacteHuii, Mukpoopranu3moB. [lonoBoil aumopdusMm. ['eHeTHyeckuil MeXaHHU3M OIpeaAeTICHUS
nosia. TUMbl COOTHOLIEHUS MOJIOBBIX XPOMOCOM Y pa3HbIX OpraHu3moB. [IoHsATHE O Npu3HaKax,
CIIETUIEHHBIX C TMOJOM, OTPAaHMYEHHBIX IOJOM M 3aBUCHMBIX OT IOJIa. 3aKOH KpHCC-Kpocc-



HaclenoBaHUsl ~ X-CLEIJIEHHBIX  INPU3HAKOB. Y-CIEIUIEHHOE  HacienoBaHus.  l3MeHeHue
3aKOHOMEPHOCTEH HaCIEOBaHUsl IPU3HAKOB IPU HEPACXOXKJIECHHUU TIOJOBBIX XPOMOCOM Kak
JI0Ka3aTeIbCTBO POJIM XPOMOCOM B Iepeaaue HaciaencTBeHHOH nHdopmarun. JuddepenimpoBka u
nepeonpeieieHHe MmoJjia B OHTOreHese. Bkiax oTeuecTBEHHBIX YUEHBIX B M3yUeHUE MpobiieM moja u
cuerieHHoro ¢ monoM HacnepoBaHus (b. JI. Acraypos, B. A. CrpynnukoB). HacinenoBanue
3aBHCHMBIX OT I10JIa U OTPAHUYEHHBIX I10JIOM IPU3HAKOB.

Tema 11. I'eneTnka noaa.

I'eneTnka mosa W CUEIUIEHHOE C MOJOM HacieAoBaHWe. buonorns mosa y XKUBOTHBIX H
pacteHuii, MukpoopranuszMoB. [TonoBoit nemopdusm. I'eneTrnueckuii MexaHn3M OIpeieIeHus Moa.
Tunsel COOTHOIIEHHS TIOJOBBIX XPOMOCOM Yy pa3HbIX opraHu3moB. lloHATue o mpu3HaKax,
CLIETUIEHHBIX C II0JIOM, OTrPaHWYEHHBIX IOJIOM M 3aBUCHMBIX OT IOJIa. 3aKOH KpHUCC-Kpocc-
HacinenoBaHUs  X-CLHEIUICHHBIX  IPHU3HAKOB.  Y-CIEIUICHHOE  HacleqoBaHusA. [I3MeHeHue
3aKOHOMEPHOCTEW HACIEA0BAaHUS IPU3HAKOB IIPH HEPACXOXKACHUM IIOJIOBBIX XPOMOCOM Kak
JI0Ka3aTeJIbCTBO POJIM XPOMOCOM B Mepeade HacleAcTBeHHON nHpopmanuu. JuddepeHunpoBka u
nepeorpeieieHue 1oja B OHToreHese. Bkiiag 0TeuecTBEeHHBIX YUEHBIX B M3yUeHHE IPOOJIeM mojia 1
cueruieHHoro ¢ nosom Hacienoanus (b.JI.  AcraypoB, B.A.CtpynnukoB). Hacnenosanue
3aBHCHMBIX OT I10JIa U OTPAHUYEHHBIX MOJIOM IpHU3HAKOB. COOTHOLIEHHE IO MOy B MOIMYJIALUNA U
3HaYeHHE UCKYCCTBEHHOM PETyIISILIMM €r0 B MPAKTUUECKON OMOJIOTHH.

OcoOeHHOCTH HACeIOBAHUS TIPU HEPETYIIIPHBIX THIIAX MTOJIOBOTO Pa3MHOKEHHS.

Tema 12. U3MeHYHBOCTD.

Knaccudukanuss  u3meHunBoctd. IloHATHE 0O  HACIEICTBEHHOW, T€HOTUIHYECKOM
M3MEHYUBOCTH (KOMOWHATHMBHAs M MyTal[MOHHAs) M HEHACJIEJICTBEHHOW; (eHOTHUIMHYeCKOi
(Momu(pUKaMOHHAs M OHTOTGHETHYECKas)  WM3MEHYMBOCTH.  KoppensiuoHHas  WIH
COOTHOCHUTENbHAs U3MEHUYHUBOCTb.

OnTOreHeTHUeCKas N3MEHUYMBOCTD: ONPEEIICHNUE, IPUYNHBI, 3HAUCHHUE.

MonudukanoHHass W3MEHUYUBOCTH: ONpECNIeHNE, MPUUMHBI, H3MEHEHHUS MpPOSBICHUS
JEHCTBUSI T€HOB IIPM pealu3allid TEeHOTHUIIAa B PpA3IUYHBIX YCIOBHUAX Cpelpl. l'eHeTmueckas
00yCIIOBIEHHOCTh MOJIU(UKAIMOHHOW W3MEHYUBOCTH. [loHSATHE O HOpME peakIuu NpPU3HAKOB:
y3KOM, IIMPOKOM, OJHO3HAYHOH. 3HayeHHe MOAM(PUKAIMOHHOM HW3MEHYMBOCTH B aJalTallud
OpraHW3MOB, JUIA DBOJIOIMH W CeJNeKuu. lVcrmonp3oBaHWe 3HAHUW O MOIUDHUKATMOHHOMN
M3MEHUYMBOCTH IIPU3HAKOB B IIPAKTUUECKOM CEIbCKOXO03IMCTBEHHOM EATENBHOCTH YEIOBEKA.

Matematuueckue  METOJbl, HCHOJb3yeMble TMpPU  H3yYEHUH  MOIU(PUKALMOHHOU
M3MEHYMBOCTHU. | eHeTHYecKas 0THOPOTHOCTh MaTepraia Kak He0OOXOAMMOE YCIIOBHE ISl U3yUECHHS
MoaudukanoHHON M3MeH4YnBocTU. HopManbHOE pacmpeneneHue — ee riaBHas 3aKOHOMEPHOCTb.
KoHCTaHTBl BapHallMOHHOTO psJla M KX HCIOJIB30BAHWE JMJI BBISIBICHHUS DPOJIM TI'E€HOTUIA B
ONpEEICHUN HOPMBI PEAKIUH.

KomOuHaTHBHAsE H3MEHUMBOCTB: OINPE/IeIeHNE, MEXaHU3Mbl BOSHUKHOBEHHS (0COOEHHOCTH
MOBE/ICHHUS TOMOJIOTUYHBIX W HETOMOJIOTMUHBIX XPOMOCOM B IIpoliecce OOpa3oBaHUS TaMer,
MEPEKPECTHOE OIIOAOTBOPEHUE OPraHU3MOB), TeHETHUECKasl CYIIHOCTh, (heHOTUIHYeCKui 3P peKT
Y 3HAa4YeHHE B aJ[alTallu{, IBOJIIOLUH, IPAKTHKE.

MyTanoHHass ~ U3MeHUMBOCTh.  OmpeneneHue, MNPUHLMIB  KIacCU(UKAIMH: IO
HAIpPAaBIICHUIO: TPSMbIE W OOpaTHbIE MYTallMU; MO TMPOSIBICHUIO y TE€TEPO3UTOT: JOMUHAHTHBIE,
peleCCUBHBIE, C HENOJHBIM JOMHUHHUPDOBAHMEM, HE3ABUCUMOE IIPOSBIEHUE; IO MECTY
BO3HUKHOBEHHUSI B OpraHM3ME — COMAaTHYEeCKHE, T€HEpaTHBHbIE; MO HM3MEHEHHIO (eHOoTUIa —
MopdoJoruueckue, OHoXUMHUIeckre, (U3NOIOTHUECKHUE; 110 alalTUBHOMY 3HaYECHHUIO — JICTAJIbHbIE,
MIOJTyJIETAJIbHBIC, HEUTPAJIbHBIC, MOJIE3HBIC; OTHOCUTENBHBIM XapakTep pasiMuuid MyTalud IO UX
ajanTUBHOMY 3HaueHHto. [loHATHe o0 OHONOTHYECKOM U  XO3SAUCTBEHHOW TOJIE3HOCTH
MYTallMOHHOTO U3MEHEHUs MpHu3HaKka. ['eHeTnyeckue KoieKuuu MyTaHToB pacteHuil (B8 B1Pe um.
H.M. BaBusoBa), >KUBOTHBIX, MUKPOOPTaHU3MOB, UX MOJACP)KaHUE M HCIIOJIb30BaHUE YETOBEKOM.
Knaccudukanus myTtanuil 1mo M3MEHEHHIO B TI'€HOTHUIIE: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE U
LUTOIIJIa3MaTUYECKHE.



I'ennple Mytanmu. OmnpeneneHue, MOJEKYJSIPHbIE MEXaHHW3Mbl BO3HUKHOBEHMS: 3aMEHBI
ornenpHbIX HykieotunoB B JIHK rena, mepecTaHOBKHM; IyIUIMKalW{, BBINAJECHUS W BCTAaBKU
HYKJICOTUAHBIX Tap, NPUBOAALIME K CIBUTY paMKH CUYHMTHIBAaHMA HWH(QOPMALMHU; OIIUOKH
peAyIUIMKAIMK, TPAHCKPUIILUK, TpaHCIAUUH, penapaunu. deHotunuyeckuil >pQpexT U 3HaueHue
TEHHBIX MyTallUi B aJaliTallu{, IBOJIIOLNN U MIPAKTHUKE.

XpoMOCOMHbIE TiepecTpoiku (uiau abeppauuu). BHyTpuxpoMocoMHBIE mNepecTpOiKu:
HEXBaTKU (JePUILICHCH U JCJICUH), YMHOXKEHUE UJICHTUYHBIX YYacTKOB (JIyIJIMKAIlM1) UHBEPCHUH,
UX TEHETHYecKas CYIIHOCTb. MeXXpPOMOCOMHBIE MEepPecTporku — TpaHciokauuu. OcoOeHHOCTH
Melo3a IpU pa3iIUyYHBIX TUIAX BHYTPU- U MEXKXPOMOCOMHBIX mepecTpoek. LluTomormueckue
METOJIbl OOHapy>KEHUs XPOMOCOMHBIX MepecTpoeK. MeXaHu3Mbl BO3HHMKHOBEHMSI XPOMOCOMHBIX
nepecTpoek. JIMCKPEeTHOCTh M HENPEPBIBHOCTH B OPraHM3allid HACJIEICTBEHHOIO MaTrepuaa.
3Ha4YeHNE XPOMOCOMHBIX ITEPECTPOEK B IBOJIFOIUH.

I'enomHble MyTauuu. ['eHeTHdeckas CyIIHOCTb. YMHOXXEHHE TaIUIOMJIHOrO Habopa
XxpomocoM — nonuruiouaus. @eHorunudeckue 3pPexTs noaurmionanu. MckyccTBeHHOE OTyuyeHne
MOJUIJIONIOB. ABTOMOMUIUION M. Paciienyienne 1mo reHoTury M (eHOTUIY MpHU CKpEIIWBaHUH
ABTONOJIMIIONIOB.  AJUIONONUIUION M. Melo3 M HAcleOBaHWE y  AJUIONOJMUILIONIOB.
AMOUANIIIONANSA KaK MEXaHU3M MOJMy4YeHHs MIoAoBUTHIX amtononumionnoB (I'./]. Kapneuenko).
PecunTe3 BUOB U CUHTE3 HOBBIX BUAOBBIX GopM. [lonmumnonnneie psipl. 3HaueHHE MOIUTUIOUINH
B DBOJIIOLIMM M CEJIEKUMU pacTeHWil. EcTecTBeHHas W OJKCIEpUMEHTAIbHAs MOJIUIUIOUANA Yy
KUBOTHBIX. ['arutonns, ee CynHOCTb, 3HAaYECHHE.

AHeynonuIuionusi  (reTeporuionins):  aKpodBOJIOLl W MOHOCOMMKH, TOJHMCOMHKH.
MexaHn3M BO3HUKHOBEHUS, FTeHeTUYecKas CylIHocTh. OcoOeHHOCTH Meio3a 1 00pa3oBaHUs raMeT
y aHeymionnoB. JKU3HECIOCOOHOCTh W IJIOJJOBUTOCTh AHEYMJIOWAHBIX (opM. 3HadYeHUE B
aJanTaiuy, 3BOJIIOLMY U MPAKTHKE.

CrnoHTaHHBIN MyTalMOHHBIM mpouecc. OnpezneneHue, oOHapy>KEHHE MEPBBIX MyTalui,
W3y4YeHUE MYyTallMOHHOro mporecca. MyrtanuonHass Tteopuss [.ne @puza. OCHOBHBIE
XapaKTEPUCTHKU CIIOHTAHHOTO MYTAIlMOHHOIO TIpoliecca. 3aKOH T'OMOJIOTMUECKHUX pAIOB B
HAaCJIEACTBEHHON U3MEHUNBOCTH, OTKPBITHINA H.M. BaBMIIOBBIM, €ro TEOPETHUECKOE U MMPAKTHYECKOE
3HAYCHHUE.

WuayurpoBaHHbIT MyTalMOHHBIA Mpoluecc. MyTtareHsl (QU3WYEeCKHe, XUMUYECKUe U
OMOJIOTUYECKHE, B TOM YHCJE AHTPOIOT€HHOI0 NPOHCXO0XkAeHUS. OCHOBHBIE XapaKTEPUCTHKH
pPaguanMoOHHOTO M XUMHYECKOTO0 MyTareHes3a.

['eHeTHuecKkue TMOCIEACTBUSL 3arpsA3HEHUs] OKpYXKaromied cpeabl (U3UUECKUMH |
XUMHUYECKUMHU MyTareHamu. KoinyecTBeHHbIE METOAbl ydeTa MyTalud Ha pPa3HbIX OOBEKTax.
UyBCTBUTEIBHBIE TECT-CUCTEMBI Ul BBISIBICHHS MYTareHOB CpEObl M OLEHKM CTENEeHU
TE€HETUYECKOTO PHUCKA.

Poinb (hm3nonorudeckux u reHeTHYeckux (PakTOpoB B OINPEICNIEHUN CKOPOCTH CIIOHTAHHOTO
Y MHIYIIMPOBAHHOI'O MyTallMOHHOTO MpOIECcCa.

I'enernyeckuit koHTposp penapauuu JIHK. depmeHTsl penapanuu, 3Tambl MPOLECCOB.
Penapanus /IHK kak MmexaHusM nojjep>kaHusi CTaOMIbHOCTH T'€HETHUECKOI0 anmnapara KjIeTKH.

Tema 13. 3aK0OHOMEPHOCTH HACIEAOBAHUSA HeALJIeJIbHbIX T'€HOB.

3aKOHOMEPHOCTH HACJIEJAO0BAHMS HEAJUIEIbHBIX I€HOB. 3aKOH HE3aBHCHUMOIO HACJIEIOBAHUS
U CcBOOOJHOrO KOMOMHHMPOBAaHUS s HeauledbHbIX TreHoB (3-if  3akoH [ .Mennens),
JIOKQJIU30BAHHBIX B Pa3HBIX ITapaX FOMOJIOTMYHBIX XPOMOCOM INPH OTCYTCTBHUU B3aWMOJIECHCTBUS
MeXIy HUMHU. Pacmiennenue mo (eHOTHUITy UM TEHOTHIY MPH JUTHOPUIHOM M MOJUTUOPUIAHOM
CKpemuBaHMH. JlOKa3aTenbCTBa TE€HETMYECKMM aHAJIM30M HE3aBHCUMOCTH  HACIEAOBaHUS
NPU3HAKOB M CBOOOJBI MX KOMOMHHMpoBaHHUsA. LluTonormueckue OCHOBBI 3aKOHOB [ .MeHpens.
CBoOoaHas mepeKoMOMHAITNS TEHOB — IPHYMHA KOMOMHATUBHOW M3MEHYUBOCTH.

[IpyHUMIBI HACIEACTBEHHOCTH, BBITEKAIOIIUME W3 3aKOHOB HACJIEIOBaHUS, OTKPBITHIX
I"'Meunenem.

Tema 14. B3aumoneiicTBHe Hea/JIeIbHBIX I'€HOB.



3aKOHOMEPHOCTH  HAcCJIeIOBAHMSI HEAJUICNbHBIX TE€HOB TMPH HMX B3aUMOJCHCTBUMU.
buoxumuyeckass CyImIHOCTh B3aMMOJCHCTBUS HEAUICIbHBIX TE€HOB. THIBI B3aMMOACHCTBUS
HEaJIEbHBIX TE€HOB: KOMIUIEMEHTapPHOCTh, SIHCTa3, MOIUMEPHs, MOAUPHUIMPYIOIIee IEHCTBUE
reHoB. M3menenue ¢opMysbl pacimieryieHus i JUTCHHOTO HE3aBUCHUMOTO HACIICIOBAaHUS B
3aBUCUMOCTH OT THIIAa B3aUMOJCHCTBUS HEaUICIbHBIX TI'eHOB. OTIMUYHTEIbHBIC OCOOCHHOCTH
HACJIEIOBAHUSI KOJIMYECTBEHHBIX MPU3HAKOB. BiMsiHUE yCIoBUiA cpelbl Ha pean3aldi0 TeHOTHUIA.
Coueranne THOPUAOIOTHYECKOTO, OHTOTCHETHMYECKOTO W OHOXMMHYECKOTO METOJOB Kak
HE0OXOAMMOE YCIIOBHE TeHETUYECKOTO aHalln3a B3auMOJICHCTBUS reHOB. [lneioTpomnHoe neiicTBre
TCHOB.

Tema 15. 3aK0HOMEPHOCTH CHENJIEHHOI0 HACIEI0BAHUS.

IlomssTME O LENOCTHOCTM U JUCKPETHOCTH TeHoTuna. HacnepgoBaHue  TeHOB,
JIOKAJIN30BAHHBIX B OJTHOM XPOMOCOME — CIEIJIEHHOE HacjeoBaHue. PaciiernieHue B MOTOMCTBE
ruOpuIoB mpu cuerieHnn TeHoB (padotsl T. I'. Moprana) u ero oTnu4me OT pacHICTUICHUS MPU
HE3aBUCUMOM HACIIEIOBAHUU W IUIEMOTPONTHOM AeHCTBUU reHa. [lolHOe M HemoJIHOE CLIETUICHUE.
'eHeTnyeckoe  JOKa3aTeNbCTBO  TEpeKpecTka ©  oOMeHa  ydacTkamu  (KPOCCHHTOBOpA)
TOMOJIOTUYHBIX XpOMOCOM. KpOCCHMHTOBOp Kak MEXaHW3M TEpPEKOMOWHAIIMU HACJIeICTBEHHOCTH
uHbOpMallMd — Mepa CHJIBl CIEIJICHUS TEeHOB M MPUYMHA KOMOWHATHBHON W3MEHYHUBOCTH.
TeopeTnyeckoe 3HAYCHHE SIBJICHHUS CLEIUICHUS TEHOB: J10KA3aTEJIbCTBO JIOKAJW3allMi TE€HOB B
XPOMOCOME, JIMHEWHOI0 MX PACIOJIOKEHHUS B HEM HA ONPENECICHHOM PACCTOSIHUU APYT OT JApyra,
MOJBMKHOCTH TeHOMa. (OCHOBHBIE TMOJOKEHUS XPOMOCOMHOM TEOpHUHM HacleACTBEHHOCTH T.
Moprana. IIpakTuyeckoe 3HauY€HHE: NOCTPOCHUE TEHETUYECKUX KapT: OINPEICIICHUE TPYIIIbI
CUCIUICHMS, JIOKAJIM3AalUK TE€Ha, TMOCJIEI0BATEIbHOCTH HX PACHOJIOKEHUS B XpPOMOCOME U
paccTtositHue Mexay reHamu. COOTBETCTBHE 4YHWCIA TPYNN CLEIUICHUS TaluIOWJHOMY YHUCITY
XPOMOCOM.

JlokazarenbcTBa KPOCCHHIOBEPA LIMTOJOTMYECKMMU METOJAMHU U TETPAJHBIM aHAIHU30M.
KpoccunroBep  paBHBIN, OJWHAPHBIA, MHOXECTBEHHBIN, MEHOTUYECKUN, MHUTOTHYECKHI
(comaTudeckuii Mo3auiu3M), HepaBHbIA. [loHsTHE 00 wuWHTEpdEpEeHIIMM W KOWHIIUICHITUH.
[IpennonaraeMpie MexaHU3MbI KpocCUHTOBEpa. CpaBHEHUE IUTOJIOTUYECKUX U TEHETUYECKUX KapT
xpomMocoM. OCOOEHHOCTH TEHETHYECKHX KapT MPOKapHOT. BrusHue pa3znuuHbiXx (GakTOpoB Ha
4aCTOTY KPOCCHHTOBEpPA: CTPYKTYPhI XpOMOCOM, T0Ji1a, (PYHKITMOHAIIBHOTO COCTOSIHUSI OpraHU3Ma,
BHEITHUX (DaKTOPOB Cpeabl. ['€HeTHYEeCKHil KOHTPOJIb KOHBIOTAIMM XPOMOCOM U YaCTOTHI
KpoccuHTroBepa. Poib mepekpecta XpoMOCOM U PEKOMOWHAITMN B DBOJIIOIIMH U CEJICKIIUUA PACTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 16. 3aKOHOMEpPHOCTH U3MEHYUBOCTH.

KoMOuHaTiBHasT H3MEHUYUBOCTE: OMpeeNieHUEe, MEXaHU3Mbl BO3HUKHOBEHUS (0COOEHHOCTH
MOBEJICHUSI TOMOJIOTHYHBIX M HETOMOJIOTUYHBIX XPOMOCOM B TIpollecce OOpa3oBaHHUSI TaMeET,
MIEPEKPECTHOE OIIOIOTBOPEHUE OPTaHU3MOB), TCHETUYECKAs! CYIIHOCTh, (heHOTHITHYECKUN P PeKT
Y 3HAYEHHUE B aJlalTalluH, SBOJIFOIIUHU, TPAKTUKE.

MyrannonHass u3MeH4YHBOCTh. Kiaccudukanus MyTanuii 1Mo H3MEHEHHIO B TEHOTHIIE:
TE€HHBIE, XPOMOCOMHbBIEC, TECHOMHBIE€ U [IUTOTIA3MATHYECKHE.

I'ennbie myTtamuu. OmnpeneneHue, MOJIEKYJSPHbIE MEXaHU3Mbl BO3HHUKHOBEHHUS: 3aMEHBI
oTaenbHBIX HykJIeoTu 0B B JIHK rena, mepecTtaHOBKM; AYIUIMKAIMHM, BBIMAJCHUS W BCTaBKHU
HYKJICOTHJHBIX Tap, MNPHUBOJAIINE K CIABUTY pPaMKH CYUTHIBaHUS WHGOpPMAIIUU; OUIMOKHU
peayTUTMKAIINHU, TPAHCKPUIIIINK, TPAHCISIUH, penapanui. OeHotunuueckuii 2QpGeKkT u 3HaYCHHE
TE€HHBIX MyTaluil B afanTalliu, YBOJIOLINH U MPAKTHKE.

XpoMOCOMHbIE TiepecTpoiku (Wiau abeppauuu). BHyTpuxpoMocoMHBIE mNepecTpOiKu:
HEXBaTKU (IeUIICHCH U JIeNCINH), YMHOKEHUE HICHTUYHBIX YUaCTKOB (IyTUTMKAIINN) HHBEPCHUH,
WX TEHETHYeCKash CYIIHOCTh. MeEeXXpOMOCOMHBIC TMEPECTPOUKH — TpaHciokanuu. OcoOeHHOCTH
M€03a NpU pPA3IUYHBIX THUIIAX BHYTPU- U MEXXPOMOCOMHBIX IepecTpoek. Lluromornueckue
MeTOABl OOHAPYKEHHUSI XPOMOCOMHBIX TMEpPecTpoek. MexaHW3Mbl BO3SHHUKHOBEHUS XPOMOCOMHBIX
nepecTpoek. [IMCKpETHOCTh M HENPEPBIBHOCTH B OPraHU3alMM HACJIEACTBEHHOIO MaTrepuala.
3HaYeHHE XPOMOCOMHBIX MIEPECTPOCK B IBOJIIOIIMH.



I'enomHble MyTanuu. ['eHeTHYeckas CYIIHOCTh. YMHOXKEHHE TaruIOWJHOTO Habopa
xpoMocoMm — nosmruionaus. ernorunuueckue 3P heKTs MOTUILTONANH. VICKyCCTBEHHOE TIOTyYCHHE
MOJIUTUTOUIOB. ABTOMONUIUIONANS. Pacuienienne mo reHoTturny ¥ (EHOTUIY TIPHU CKPEIUBAHUU
ABTOINOJUILIONIOB.  AJonosuIuionaus. Meio3 W HacledOBaHHE Yy  AJUIONOJIUILIOUIOB.
AMpumumionaus Kak MexXaHH3M MoNydeHus ToAoBuThIX amnononuruionaos (I'.J1. Kapnedenko).
PecunTte3 BUOB M CMHTE3 HOBBIX BUAOBBIX (popM. [lomurmonanapie psanpl. 3HAaUCHHUE TTOTUTUIONIUN
B JBOJIOLMUA W CEJIEKUMHU pacTeHUuH. EcTecTBeHHass W HSKCIEpUMEHTAlIbHAs MOJUIUIOUAUS Y
KUBOTHBIX. ["arutonamsi, €€ CynHoCTh, 3HAUCHHE.

AHneynonumionus (TETEPOIUIONINS): AKPOIBOMIOI] U MOHOCOMHKH, TIOJHCOMHUKH.
MexaHu3M BO3ZHHUKHOBEHHUS, TeHETHUECKAs! CyITHOCTh. OCOOCHHOCTH Mei03a U 00pa30BaHUs raMeT
y aHeymionaoB. JKH3HECTIOCOOHOCTh M IUIOJOBUTOCTh AaHEYIUIOMAHBIX (opm. 3HaueHue B
aJlanTaIuy, YBOJIIOINH U MPAKTHKE.

[lonatue O HOpME peakUu MPU3HAKOB: Y3KOM, IIMPOKOW, OAHO3HAYHOW. 3HayeHue
MOAN(DUKAITMOHHOW W3MEHYMBOCTH B aJanTalldd OPTaHW3MOB, JJIS SBOJIONHH M CEJICKIUH.
Hcnonb3oBaHne 3HaHUNH O MOIU(MDUKAIMOHHOW W3MEHUYMBOCTH TMPH3HAKOB B TPAKTHUECKOMN
CEITbCKOXO3MCTBCHHOM ACATSIBHOCTH YSIIOBEKA.

l'enernyeckass OJHOPOJHOCTH MaTepuana Kak HEOOXOJUMOE YCIOBHE s H3ydeHUs
Moan(UKAITMOHHOW M3MEHUYMBOCTU. HopMmanbHOE pacmpeneneHne — ee TJiaBHask 3aKOHOMEPHOCTbD.
KoHcTaHTBl BapHalMOHHOTO psa M HMX HUCIOJb30BAaHWE JUISl BBISABICHHUS POJM TE€HOTHIA B
oTpe/Ie]ICHUH HOPMBI PEaAKITUH.

Tema 17. OCHOBBI FreHeTHKH YeJIOBEKA.

YeoBek Kak 00BEKT TE€HETHYECKOT0 UCCIIETOBAHMS.

Meroabpl  U3y4eHMS] T€HETUKM  YENOBEKAa:  TI'EHEaJOTMYECKUW,  IUTOJIOTMYECKUH,
OMOXUMUYECKHM, OJIM3HEIOBBIM, OHTOTCHETHYCCKUN, TOIMYJISIIUOHHBIA, METOJ TUOPHAN3AINN
knetok u JIHK, ux crneunduka u 3HaueHue AN MEAUKO-TEHETHMYECKOTO KOHCYJIBTHPOBAHUS
HaCEJICHHSI.

['eneanornueckuii — reHeTHYecKass CHMBOJIMKA, COCTABJICHHWE U AHAIN3 POJOCIOBHBIX C
[IETBI0 YCTAHOBJICHUS XapaKTepa HacIe0BaHUS TPU3HAKOB.

[MuTonmornyeckuii — WCMONb30BaHHE OOBIYHON u  AUQPPEPEHIUPOBAHHON OKpACKU
MeTada3zHbIX XpOMOCOM YeJIOBEKa sl M3ydeHus Kapuotumna B HopMe. Kapuorumn. Kapuorpamma,
uauorpamma. JleHBepckass HOMEHKJIATypa XpOMOCOM  4YEJIOBEKa, CTENEHb HM3yYEHHOCTHU
TEHETHYECKUX KapT XpOMOCOM. Vcmonb30BaHWE HMTOJIOTHYECKOTO METONA i JTUAarHOCTHKU
HACJIC/ICTBEHHBIX 3a00JIeBaHUI YeloBeKa (B TOM 4YHCIE M TPEHATAIbHOHN), OOYCIOBICHHBIX
JENEUsIMHA, TPAHCIOKAIMSAMA W W3MEHCHHEM YHCJIa IEJIBIX ayTOCOM HJIH IOJOBBIX XPOMOCOM.
Bo3MOXHOCTH TPOPUITAKTHKY POXKICHUS JeTeH C TAKUMH aHOMATHUSIMHU.

buoxumuyecknii — BBISIBICHHWE W aHAINW3 OTACIBHBIX TEHHBIX MYTAIlUH, SBIISIOIINXCS
MPUYMHON CHHTE3a aHOMAJIbHBIX OCJIKOB y YeloBeKa. AHAIIU3 CTPYKTYPhI T€HOB, OTBETCTBEHHBIX 32
CHHTE3 Q- U B-11emneit remorioOuHa.

br3HEnoBRII METO/] — MCIOJb30BaHUE CHCIIMAIBHONW BBIOOPKH JIIOJIEH — OJM3HEIOB, Kak
MOHO-, TaK ¥ JU3UTOTHBIX, JJIS BBISBIICHUS JIOJIU HACJIEJACTBEHHOCTH U JOJU CPEbl B MPOSIBICHUU
MpU3HaKa.

OHTOTreHEeTUYECKUI — M3y4YeHUEe MPOSBIICHUS MpPU3HAKA HA Pa3HBIX JTalax OHTOreHe3a, a
TaKK€ BBISBICHHE F€TEPO3UTOTHOIO HOCUTEIIHCTBA.

[TonynsauMOHHBIE — METOJ OMNpeAeNIeHUs YacTOThl BCTPEYAEMOCTH U  paCIpeesICHHs
OTJICTTLHBIX TEHOB W TEHOTHUIIOB Cpeau HaceneHus. M3omsaTel. BiusHue 0M3KOpOACTBEHHBIX OpakoB
Ha U3MEHEHUE TeHETUUECKOU CTPYKTYPhI MOIMYJISIUH.

I'ubpuauzanms comatnyeckux kiaeTok u JIHK kak MeToasl onpeneneHus: Tpynn CleTIeHUs
Y JIOKAJIU3allMi T€HOB B HUX Y YE€JIOBEKA, YCTAHOBJICHUS CTETICHH (PHIIOT€HETHUECKOTO U KPOBHOTO
pOACTBA.

[TpoOneMbl MenUIMHCKON reHeTuku. HacneacTBeHHble 00JIE3HH, MX PACTIPOCTPAHECHHE B
MONYJIANUIX yesloBeKa. [IoHATHE 0 HACIEICTBEHHBIX U BPOXKIECHHBIX aHOMAJHUSX.



I'enetnueckass KoOHLENIMs KaHueporeneza. MmmyHoreneruka u mnpoOnemsr CIIM/la.
I'emanuTHyueckre aHOMAJIMU M UX TeHEeTUYecKasi 00yCI0BIEHHOCTh. bosie3Hr 0OMeHa BEleCTB.

[TprurHBI BOZHUKHOBEHMS BPOXJIECHHBIX M HACIEACTBEHHBIX 3a0ojeBaHUU. | eHeTHueckas
OMACHOCTh PAJHMALMHM, XUMUYECKHX MYTar€cHOB M KAHIIEPOI€HOB. 3HAYEHHE HWCCIEAOBAHUM I10
OLICHKE CTEIEHU TEHETUYECKOrO0 pHUCKa KOHTAaKTa C MyTareHamu cpefsl. Bo3moxkHOCTH
npoUIAKTUKA M Teparnuy HaclIeJICTBEHHBIX aHOMalui. 3HaueHUEe paHHEH MUarHOCTHKHU. 3ajayu
MEIUKO-TEHEeTUYEeCKON CIykObl B TNpO(UIAKTUKE, IUATHOCTUKE M Tepaluu HaCIeICTBEHHBIX
aHOMAaJIH.

Pormes HacienCTBEHHOCTH W cpelbl B OOy4YeHMHM W BOCHHMTAaHUM. | eHeTHdeckas
PaBHOLIEHHOCTB BCEX PAC U HALIMOHAJIBHOCTEM.

Tema 18. IlonyasinnoHHAs reHeTHKA.

[lonymaumss u ee reHermyeckass cCTpykrypa. [lomymanuu opraHusmMoB ¢ caMo- H
[IEPEKPECTHBIM  OIUIOJOTBOPEHUEM. ['eHeTHyeckass CTpPyKTypa B CaMOOILIOAOTBOPSIOLIEHCS
nonynsuud. Yuenne B. Morancena o momymnsinusX M YUCTHIX JIMHUAX. HaclienoBaHue B YMCTHIX
JUHUAX W B IONYJHSNMAX CaMOOIUIOAOTBOPAIOIIMXCA BHUAOB. ['eHeTHMYeckas CTpPyKTypa
MMAHMHUKTUYECKUX NonyJisannuid. HacienoBanne B Takux nomyssnusax. ['eHeTnueckoe paBHOBECHE B
MMAHMUKTUYECKUX aAKPOJIBOJIIOLUHU IOMYJISALUHA, €ro TEOPETUYECKUN pacyeT Ha OCHOBE 3aKOHA
Xapnu-BaiinOepra v UCIoJIb30BaHNE B TPAKTHUECKUX HCCIIEA0OBAHUSAX.

@DakTopbl T'€HETHYECKOW AWHAMHMKH Tomyisuuil. MHOpUIMHT U ero posib B JUHAMUKE
nonyysanui. Ilpomecc romosurotmszanmu. Pons  MyTanMoOHHOTO mponecca B M3MEHEHHH
reHETUYECKON cTpyKTypbl momyisiunu. Yuenue C.C. YUerBepukoBa. MyTallMOHHBIM Ipy3 U €ro
BO3pacTaHME B MOMYJSIIUSAX B CBA3M C 3arpsS3HEHUEM OKpy»Karolell cpeabl (U3NYECKUMHU U
XUMUYECKMUMH MyTareHaMu aHTPOIIOT€HHOIO IPOUCXO0xkaAcHMs. HeHanpaBiieHHOCTE MyTallMOHHOTO
mporuecca.

[TomynsumoHHbIe BOJIHBI (Ipeii¢ TeHOB), UX CHEUU(UYHOCTh U POJb B JUHAMUKE T'€HHBIX
4acToT.

JleictBue oTOOpa Kak HalpaBisiomiero ¢akropa sBoitoruu mnomyssuuil. [lonsrue 06
a/IalTUBHON 1IGHHOCTH F€HOTHUIIOB U K03 unrenTta ordopa.

I'enetnueckue (akTOpPbl U3OJALMMUA: XPOMOCOMHBIE IEPECTPONKH, aBTO-, AJUIOTIOIUILIOUINS
U JIp. ¥ UX POJIb B MIPOLIECCE IBOIIOIUHI KaK MEXaHU3MOB BHJI000Pa30BaHMUS.

I'eneTnyeckuit rOMEOCTa3 M €ro0  MEXaHU3Mbl, TI€TEPO3UTOTHOCTb, TE€HETHYECKUI
nonuMopdusm (mepexonaHblii u cOanancupoBaHHbI). M30depMeHTH! U OMOXUMHYECKHI MeTox
aHaM3a MoJIuMophu3Ma MOMyJISAIHHA.

3HauYeHNE T€HETUKH B PAa3BUTHU JBOJIIOIMOHHOW TEOPUHU. 3HAYEHWUE NEHETHKH IOIYJISAIHI
IUIsL DKOJIOTUM U OMOTE€OICHOJIOTHH, a TaKKe B KOMIUIEKCE MPOoOJIeM OXpaHbl MPHPOJbl. Mepsl 1o
COXPAaHEHHUIO reHO(OH A MIaHETHI.

Tema 19. I'eHeTH4YeCKHE OCHOBBI CeJICKIMH.

['enetuka — Teopernyeckas 0aza celeKUrU. 3HAU€HNUE YACTHOM U CPAaBHUTEIBHON M€HETUKHU
pacTeHul, )KUBOTHBIX U MUKPOOPIaHU3MOB B CEJICKIIUH.

Cenexuus — Hayka u TexHoJyorus. [IpeameT u MeTob! ccieoBaHus. YYeHrne 00 UCXOAHOM
Marepuaie B celIeKIuu. LIeHTpbl IPOUCX0KIeHU KYJIbTYpHBIX pacTenuii no H. M. BaBuiiosy.

VIcTOYHUKHM W3MEHYMBOCTU JJIsi CEJIEKIIMHM: KOMOMHATHBHAasi M3MEHUMBOCTH. [IpuHIMIMBI
noadopa map Ui cKpermuBanus. MyTalioHHast ©'3MEHUMBOCTh. VICIOIb30BaHNEe HHAYLUPOBAHHOM
MYTAallUOHHOW H3MEHUYMBOCTH B CEJIEKIMM PACTeHHMH U MHUKPOOPTaHU3MOB (IIPOJYLIEHTOB
AHTUOMOTHKOB, BUTAMUHOB, aMUHOKHCIIOT). POJb MOMUIUIONIMU B MOBBIIIEHUH MPOJTYKTHBHOCTH
CEJIbCKOXO35IMICTBEHHBIX PACTCHUM.

OcHOBHbBIE HaIlpaBJICHHUs COBPEMEHHON cenekuuu. lcnonp30BaHWE METONOB TI'€HHO-
WHXEHEPHOIO KOHCTPYHpPOBAHUs [UIS CO3JaHUS HOBBIX TI'E€HOTHMIIOB M HAa HUX OCHOBE —
BBICOKOIIPOYKTUBHBIX IITAMMOB MUKPOOPIaHU3MOB M IPpUOOB ISl yIOBJIETBOPEHUSI MOTPEOHOCTEH
YesloBeKa B JICKApPCTBEHHBIX MpernapaTax, MUIIEBbIX J00aBKaxX U KOpMax JUIsl >KUBOTHBIX.

Uctopus cenexuun B Poccun. Pabots! M. B. Muuypuna. 3¢ ekt cMeHbl JOMUHUPOBAHUS,
METOJlT MEHTOpa, MOJy4YeHHe THOPHIO0B C MOMOUIbIO 3KOJOro-reorpauyeckoro CKpeuuBaHus.



Joctuxenust oteuectBeHHbIX cenekunoHepos: I1. I1. JIykssineko, B. H. Pemecno, A. T'. Jlopxa, C.
M. Bbyxkacosa, C. B. IO3zenuyka, B. C. IlycroBouTt, JI. A., )KmanoBa, M. 1. Xamxuuosa, I'. C.
laneea, H. B. Iunuua, A. JI. Ma3snymoBa. YacTHasi cenekuusi pacTEeHUM, KUBOTHBIX,
MUKpOOpranu3mMoB. (OcOOEHHOCTH pacTeHuid Kak oObekTa cenekuuu. Copra pacTeHui.
OcoOeHHOCTH KHUBOTHBIX KaK 0OBeKTa ceneKiuu. [1oposabl >KMBOTHBIX. POIOCTIOBHBIE KUBOTHBIX.
Oco0eHHOCTH MHUKPOOPraHM3aMOB Kak o00bekTa cenekiuu. OCHOBHBIE METOIbl CEIeKIUU
MHUKpPOOPTaHU3MOB.

CucremMbl cKpemuBaHusa: WHOpUAMHT (MHIYXT) JIuHelHas cenekuus W MEXIUHEIHbIe
rubpuasl. Ayropuaunr. OTnanenHas ruOpuau3anus. BeKKpocchl, HACHIIIAIONINE CKPEIIUBAHUS U
VX 3HAYCHUE.

SIBeHue rereposuca, €ro MEXaHW3Mbl, UCIOJIb30BAHUE NMPOCTBHIX U JIBOMHBIX TMOPUIOB B
pacTeHMEBOACTBE M  KMBOTHOBOJCTBE. I[IpoM3BOACTBO THMOPUIHBIX CEMSH Ha OCHOBE
LIUTOIUIA3MAaTHUECKON My>KCKoM cTepuiibHOCTH. Hacnenyemocts. Koadduuument nacnexyemoctu u
€ro HCIOJIb30BaHUE B BHIOOPE METOOB CEIEKIUH.

MeToab! 0TOOpa: MHAWBUIYAIBHBIM U MacCOBBIA OTOOPHI U MX 3HaueHue. HAMBU Ty aTbHbIHI
oTOOp Kak ocHOBa cejekiun. CuOCeneKIus, METO T MOJIOBHHOK, OIEHKA 10 MMOTOMCTBY. 3HaUEHUE
yCIIOBUI BHEUIHEN cpenbl s 3G GeKTUBHOCTH 0TOOpa. Ponb HacaeCTBEHHOCTH, H3MEHYMBOCTH U
0TOOpa B CO3/1aHUU TIOPO/T )KMBOTHBIX, COPTOB PACTEHUI U IITAMMOB MHUKPOOPTaHU3MOB.

Ponp renotuna u ycimoBHil cpenbl B NMPOSBIEHUU MOTEHIMAIBHBIX BO3MOYKHOCTEW IOPOI,
COpPTOB, IITAMMOB.

Tema 20. I'eneTnka pasBuTHS.

OHTOreHe3 — peann3anusl FeHETUYECKOM MPOrpaMMBI PA3BUTHS B OIPEAEIICHHBIX YCIOBUIX
CpEIBbl.

I'enetnyeckue ocHoBBl auddepeHunpoBku. llepBuunas auddepeHunpoBka IUTOILUIA3MbI
AWNEKIETKH 70 OIUIOAOTBOPEHMS, MpeAeTepMUHAIMs oOliero ruiaHa pasButus. [lempeccus u
penpeccusi reHoB. [IpocTpaHCTBEHHBIE M BpEeMEHHbIE pa3inyus 3((EeKTOB IeHOB B OHTOICHE3E.
Posb rOpMOHOB B JIeTIpecCUU T'€HOB.

I'enernyeckas perymsnus auddepeHIMpPOBKM Ha ypOBHE TIeHOB (aMIUIM(UKAIMSA), Ha
YPOBHE XPOMOCOM (JIyIJIMKAIMsl Y4YacTKOB, IMOJUTEHUS, MOJUIUIONIUS). SnepHbIl ayanusMm u
MOJIMIUIONINS. MakKpoHykieyca y UHQYy30puil. Perymnsiuss akTUBHOCTH TE€HOB B CBSI3U C
NESTENIBHOCTBIO JKEJIE3 BHYTpeHHEH cekpeuuu. KackanHas perynsnus TI€HOB B OHTOTEHE3E.
JurensHocth ku3Hu M-PHK. llenu OGmocunTe3za. Bpemsi neiicTBusi reHoB. MeToabl M3y4YeHUS
JeWcTBUS TeHOB U JuddepeHpoBKa (TUOpUaM3aMs COMAaTHUECKUX KIIETOK, TPaHCIUIAHTAIHS
siep ¥ TKaHel). ['eHeTnueckre OCHOBBI COBMECTUMOCTH I HECOBMECTUMOCTH TKaHEH.

B0O3MOXHOCTH yNpaBiIeHUs OHTOI€HE30M. 3HAUY€HHWE BHUTAMHUHOB, TOPMOHOB M JpPYIHX
OMOJIOrMYeCKH aKTUBHBIX COCIMHEHUN B OHTOT€HE3€. DKCIPECCUBHOCTD U NIEHETPAHTHOCTh T'€HOB.

OntoreHernueckass M3MeH4YMBOCTb. CTaiuM M KPUTHUYECKHE TIEPUOABI B DPA3BUTHUH.
CucTeMHBI KOHTPOJIb TEHETHYECKUX MPOIECCOB.

OHToreHeTnueckas ajanTanus, 3HAYCHHE TEHOTHUIIA B OO0ECIEYEHUH IIACTUYHOCTH
OpraHM3Ma Ha pa3HbIX cTaiusx pa3Butus. [loBeneHne kak MmexaHusMm ajganTanuu. ['eHeTnka
noBeaeHus. CUrHajbHasi HACJIEICTBEHHOCTb, €€ 3HaueHHe B Ipolecce o0yYyeHHs U BOCHHMTAHUS
YEJI0BEKa.

5. VAEBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECNIEYEHUME
T CHUTIIMHBI

5.1. IlepeyeHb OCHOBHOM M ONOJHUTEIBHOM JIUTEPaTypPhI
Ocnosnas numepamypa

1. AndepoBa, I'.A. T'eneruka: yuyeOHMK [UIsI akKaJeMUuecKkoro OakayiaBpuata /
I'. A. Andeposa, I'. I1. ITogropuosa, T. 1. Kounayposa ; mox penakuueit I'. A. AndepoBoii. — 3-e
u3n., wucnp. u gon. — Mocka: WM3garensctBo [Opaiit, 2025. — 200c. — (Bsicmiee



obpazoBanue). — ISBN 978-5-534-20249-6. — Tekctr : nsnextpoHHbIl // OOpazoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557854 (nata o6pamenus: 20.02.2025).

2. AncdepoBa, I'. A. Teneruka. Ilpaktukywm : yueOHuk ans By3oB/ I'. A. Andepona,
I'. A. TkaueBa, H. U. [Ipumnko. — 2-e u3n., ucop. U gon. — Mocksa : U3zmarensctBo FOpaidr,
2025. — 175 ¢. — (Bwicuiee obpazoBanue). — [SBN 978-5-534-08543-3. — TeKCT : JIEKTPOHHBII
/" ObpazoBarenbHas miargopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/562028 (mara
obpamenus: 20.02.2025).

3. bopucoBa, T.H. Menununckas reHetuka: yueOHuk ans By3oB/ T. H. bopucosa,
I'. . YyBakoB. — 2-e u3na., ucnp. u non. — Mocksa : U3natensctBo FOpaiit, 2025. — 159 ¢c. —
(Beiciee  o6paszoBanme). —  ISBN 978-5-534-07338-6. — Tekct : 2IeKTpOHHBIA  //
ObpazoBatenpbHas miaargopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/561714 (mata
obpamenus: 20.02.2025).

4. Kocrepun, O.D. MonekynsipHas reHetuka : yueOHMK i By30B/ O. 3. Kocrtepun,
B. K. Ilymnsit ; orBercTBeHHbIN pemakTop B. K. [llymubi. — Mocksa : U3narensctBo Opaiit,
2025. — 683 ¢. — (Bricuiee oopazoBanue). — [SBN 978-5-534-18819-6. — TeKcCT : 2IeKTPOHHBII
/" ObpazoBarenbHas miargopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/568926 (mara
obpamenus: 20.02.2025).

5. Kocrepun, O.D. TlomynsuuonHas reHeTwka : yueOHuK mius By3oB/ O. 3. Kocrepus,

B. K. [llymHuslii ; otBeTcTBeHHbIN penakrop B. K. lymusiil. — Mocksa : U3garensctBo HOpaiir,
2025.— 53 c.— (Bwiciee o6pazoBanue). — ISBN 978-5-534-19068-7. —  Tekct
AJIEKTPOHHBIN // Ob6pa3zoBarenbHas miatdopma IOpaiit [caiT]. — URL:

https://urait.ru/bcode/568941 (nata obpamenus: 20.02.2025).
6. HaxaeBa, B. WM. OO6mas reneruka. IIpaktudeckuii Kypc : yueOHOe mocobue s

akamemuueckoro OakamaBpuwara/ B.W. HaxaeBa. — 2-e wu3a., mepepa®. um gom. — MockBa :
WznatensctBo FOpaiit, 2025. — 216 c. — (Beicmiee o6pazoBanue). — ISBN 978-5-534-20293-9.
— Texcr : onextponnsni // O6pa3oBatenpHas 1uiarpopma FOpait [caitit]. — URL:

https://urait.ru/bcode/557907 (nata obpamenus: 20.02.2025).

7. Ocunona, JI. A. T'eneruxa : yueObnuk st By3oB / JI. A. OcunoBa. — 2-e¢ u31., UCIIp. U
norn. — MockBa : M3garensctBo FOpaiit, 2025. — 482 c.— (Beicuiee oOpa3oBaHue). —
ISBN 978-5-534-19777-8. — Tekct : anektponHbiii // OOpa3oBatenbHas uiatdpopma HOpaiiT
[caiiT]. — URL: https://urait.ru/bcode/569226 (nata oopamenus: 20.02.2025).

Jlonoanumensnan numepamypa

1. benenkas E. 4. ['eHeTrKa U 3BOJIOLMS: CIOBApb-CIIPABOYHUK [ DJIEKTPOHHBIN pecypc] :
CIPaBOYHMK. — OnekTpoH. naH. — M. : OJIMHTA, 2014. — 108 c. Pexwum pnocrymna:
http://e.lanbook.com/books/element.php?pll_id=70321)

2. T'enernka [Tekct] : [y4eOHUK IJIsi CTYJICHTOB, OOYYArOUIUXCS TIO CIEIHATBHOCTSIM
040100 - Jlewebnoe memo, 040200 — Ilemmarpus, 040800 - Menunmuckas ouoxumus, 040900-
Menununckas ouodusuka, 041000 MeaunuHckas kubepuetuka] / B. U. BanoB [u ap.] ; pen. B.
H. UBanos. - Mocksa : AkageMmkaura, 2007. — 638 c.

3. Unre-Beutomos C. I'. I'enernka ¢ ocHoBamu cenekiuu [Tekct]: [y4eb. ais cTtya. 6uod.
cren. By30B] / C. I'. are-BeutomoB. — Mockaa : Beicmas mkona, 1989. — 592 c.

4. Nure-Beutomos C. I'. 'enetuka ¢ ocHoBamu cenekiuu [Tekcr] : y4ed. s cTya. By30B /
C.T. Unre-BeutomoB. — 3-e uzn. — Cankr-IletepOypr : U3n-Bo H-JI, 2015. — 718 c.

5. HaxaeBa B. U. [lpaktuueckuii Kypc oOmIe reHeTUKH [DIEKTPOHHBIN pecypc] : y4eO.
nocobue — DOnekTpoH. AaH. — MockBa : @OJIMHTA, 2016. — 210 c. Pexum pgoctyna:
https://e.lanbook.com/book/85930.

6. O6miass u menuuuHckas reHetnka [Tekcr] : mexkumu w 3amaum / P. I'. 3asm, B. D.
byrBunosckuii, U. B. PaukoBckas, B. B. /laBeinoB. — PoctoB-Ha-/lony : ®ennkce, 2002. — 314 c.

7. Honssuna O. B. Ilpaktukym mo oOuieii renetuke [Tekcr] : ydeOHO-MeTOoaMYECKOE
nocobue / O. B. Ilonssuna, H. M. Ilpymmnckas ; M-Bo obpa3zoBanust u Hayku Poc. @enepanuu,



http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%C3%90%C2%9F%C3%90%C2%BE%C3%90%C2%BB%C3%91%C2%8F%C3%90%C2%B2%C3%90%C2%B8%C3%90%C2%BD%C3%90%C2%B0,%20%C3%90%C2%9E%C3%90%C2%BB%C3%91%C2%8C%C3%90%C2%B3%C3%90%C2%B0%20%C3%90%C2%92%C3%90%C2%B0%C3%90%C2%BB%C3%90%C2%B5%C3%90%C2%BD%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BD%C3%90%C2%BE%C3%90%C2%B2%C3%90%C2%BD%C3%90%C2%B0
https://e.lanbook.com/book/85930
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%C3%90%C2%98%C3%90%C2%BD%C3%90%C2%B3%C3%90%C2%B5-%C3%90%C2%92%C3%90%C2%B5%C3%91%C2%87%C3%91%C2%82%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%BE%C3%90%C2%B2,%20%C3%90%C2%A1%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B3%C3%90%C2%B5%C3%90%C2%B9%20%C3%90%C2%93
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%C3%90%C2%98%C3%90%C2%BD%C3%90%C2%B3%C3%90%C2%B5-%C3%90%C2%92%C3%90%C2%B5%C3%91%C2%87%C3%91%C2%82%C3%90%C2%BE%C3%90%C2%BC%C3%90%C2%BE%C3%90%C2%B2,%20%C3%90%C2%A1%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B3%C3%90%C2%B5%C3%90%C2%B9%20%C3%90%C2%93
http://e.lanbook.com/books/element.php?pl1_id=70321

Huxnerarun. roc. cou.-nien. uH-T (¢p) PI'AOY BO "Poc. roc. mpod.-nexa. ya-t". — Hikuuii Tarun :
HTI'CITA (¢p) PTTIITY, 2016. — 151 c.

8. Ilpymmuckas H. M. Pemenue renernueckux 3anay [Tekcr] : yueGHOe mocobue : [1ys
By30B 10 HampasieHnuro 540100 (050100) EcrectBennonayunoe oOpaszoBanme] / H. M.
[TpymnHckas ; M-Bo oOpazoBanus u Hayku P®, Hwkuertarmi. roc. mea-cou. akaa. — HukHui
Tarwn : HTT'CIIA, 2004.

9. CnoBapp reHeTH4ecKnX TepMHHOB [TekcT| : [y4e0. mocoOue nansi BY30B IO CIIEIl.
"buomorus"] / M-Bo oOpazoBanusi Poc. ®@enepanmu, HwkHeTarun. roc. cor.-mena. akai., kad.
6uonoruu ; coct. H. M. Ilpymmnckas. — Huwxuanii Tarun : HTT'CIIA, 2003. — 30 c.

10. Xenesun H. B. 3agaunnk o o6mieit u meaunuHCKON reHeTuke [Teker] : [yueb. moc. ais
o6uon. u mex. cren. By3oB] / H. B. Xenesun , A. M. Jlo6anoB , O. ®. Konecoa. — U3xa. 2-e,
nepepad. u gon. — Mocksa : Briciias mikona, 1984. — 159 c.

11. MunkoB B. II. OO6mas u menunuHckas reHetuka [Tekcr] : yde0. mocobue s
Menuinackux By30B / B. I1. l{unikos, I'. H. KpuBomenna. — Mocksa : Akagemus, 2003. — 252 c.

Hnmepnem-pecypcol

HNHuTepHeT-pecypebl:

1. TonkoBBIi c10Bapb FeHETHUECKUX TEPMUHOB — http://www.genome.gov/glossary.cfm
2. BaBunoBckoe 00111ecTBO TEHETHUKOB U CEIEKIIMOHEPOB — http://www.bionet.nsc.ru/vogis/

3. 'eHOMMKA: TEPMUHOJIOTHUS —

http://www.ornl.gov/sci/techresources/Human_Genome/glossary/

4. Unctutyt obmmeit reneruxu um. H. Y. BaBunosa — http:/www.vigg.ru

5. UHCTUTYT UUTOJIOTUHA U T€HETUKH —

http://www.bionet.nsc.ru/booklet/Rus/InstituteRus.html

6. LluTonorus u reHeTHKa: MEXyHAPOAHBIA HAyYHBIN KypHAI —

http://www.cytgen.com/ru/CytoGen/index.htm

8. IHK-nnarnoctuka: Tepmunonorus — http://www.paternity.ru/dna/index1.htm

9. Uctopus uccnenosanus crpykryps! JHK —
http://kvant.mccme.ru/1982/08/samaya_glavnaya_molekula.htm

10. LuTtoreneruka: urpek-xpomocoma — http://bio.1september.ru/article.php?ID=200204603

11. becninatHas snekTpoHHas 6uoioruueckast Oubnnorexa —https://zoomet.ru/.

5.2. DjekTpoHHbIe 00pa3oBaTe/ibHbIe pecypcbl, B T.4. NpodeccuoHabHbIe 0a3bl

JAHHBIX H I/IH(l)OpMaI.[I/IOHHLIe ClpaBO4YHbIC¢ CUCTEMbI

https://www.ntspi.ru/library/
directories and files/web res/systems/

DNEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI

HTT'CIIA

https://www.ntspi.ru/library/
directories_and_files/web_res/systems/
libraris/

OnekTponHblie 0a3bl qanubix HTT'CITA

https://www.ntspi.ru/library/periodika/ [Tepunonuka HTT'CITU

https://iprmedia.ru ObC «Aii ITu Op Meauna»

https://ibooks.ru OBbC «AiOyKe»

https://urait.ru ObC HOpaiit

http://e.lanbook.com OBbC usznarensctBa «JIAHDbY

http://elibrary.ru Hayunas AIIEKTPOHHAS oubnmoreka
eLIBRARY.RU

http://www.consultant.ru «KoncynprantlLirocy

http://cyberleninka.ru HOb «KubepJlenunka»

https://polpred.ru 000 «Ilonmnpea-CrnpaBouHuku» (6a3a TaHHBIX)

https://eivis.ru

000 «MBUC»
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| www.delpress.ru | «JlenoBas mpecca»
5.3. KommjieKT mnporpaMmMHOro odecrneveHust

1. Cpena snekrporHoro odoyuenus «Pycckuit Moodle» (https://do.ntspi.ru).

2. MWuatepHer-ruiatpopMa OHJANMH-KYPCOB €O  cBOOOAHBIM KogoM «Open edX»
(https://www.edx.org/).

3. Unrepuer-mnardopma onnaiiH-KypcoB «OTKpsIToe 00pazoBanue» (https://openedu.ru/).

4. DOnexTponHas nHpopMaoHHo-o0pa3zoBarenbHas cpefa PITIITY (https://eios.rsvpu.ru/).

5. Imardopma juist opraHu3aiuu 1 nposeaeHus BeouHapos «Mirapolis Virtual Roomy.

6. Microsoft Office.

7. Kaspersky Endpoint Security.

8. Adobe Reader.

9. Free PDF Creator.

10. 7-zip (http://www.7-zip.org/).

11. LibreOffice.

12. bpaysepn Firefox, Annexc.bpaysep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHDbI

6.1. Ilomemenus

[TomemeHust sl MPOBEACHUS 3aHATUN JICKIIMOHHOTO THUIIA, 3aHITHA CEMHUHAPCKOTO THIIA,
TPYNIOBBIX M WMHIWBUIYAJbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS U MPOMEKYTOUHON
aTTeCcTallii, CaMOCTOSITEIIBHONH pabOThl YKOMILJICKTOBAHBI CIICIUATH3UPOBAHHON MEOENIbl0 U
TEXHUYECKUMHU CpeICTBaMU OOy4YeHHs, CIYKAIUMU JJIsl TIpeJCTaBlIeHUs y4eOHOW HMH(OpMAaIUU.
[Tomemennss A CaMOCTOSTENBHOM  pabOTBl  OCHAIIEHBI KOMIBIOTEPHOM TEXHHKOW C
BO3MOXXHOCTBIO TMOAKIIOUEHUss K ceTu «MHTepHeT» u obecredyeHbl JOCTYIOM B 3JIEKTPOHHYIO
nH(GOPMAIIMOHHO-00Pa30BATEIBHYIO CPEAY YHHBEPCUTETA.

6.2. O0opynoBaHMe U TEXHHUYECKHE CPEeICTBA 00yYeHUs

6.2.1. O6opynoBaHue, B T.4. CIICIUATH3NPOBAHHOEC

CranuoHapHbIi KOMIBIOTED WJIM HOYTOYK, MPOEKTOp JUIs IOKa3a CJalJoB U BHJEO,
aKyCTHUYECKHE KOJIOHKH, TePMOCTAT, CYIIWIbHBIN MKa(, XOJIOIMIBHUK, MUKPOIIPEIApaThl, KUBOM
OMOJIOTUYECKHUI MaTepuall, MUKpocKombl Ononorudeckue, MbC, monens JTHK.

6.2.2. TexHuueckue cpencTBa 00ydeHus

[IpeseHTanuu JeKUMHA, BHICO-NPE3ECHTAIMM, BHUACO-JIEKIUH, Y4YeOHbIE KHUHO(HIbMBI,
ayJIM03aIuCH, OHJIAH-TIAT(OPMBEI.

6.2.3. YueOHbBIE U HATIAAHBIE TOCOOUI

[leyaTHbIE W DJIGKTPOHHBIE y4YeOHBIC IMOCOOWS W HAMNIAIHBIA MaTepuall: TpapUUecKue
M300paxKeHUsl, CXeMbl, TAOIHIIbI, pa3IaTOYHBIA MaTepUall, MUKPOIpEenaparsl.
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