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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
44.03.01 TIlemarormueckoe oOpazoBanue, npoduiab «buonorus». Aucuummua b1.0.07.16
«l'eneruxka» BrmoueHa B bnok b.1 «ucuummmusr (Mogynu)», B b1.0.07 «IIpeamerHo-
MeToAnYecKuit Moty nby. uciumnnuna peanusyercs B HTI'CIIM Ha kadenpe ecTeCTBEHHBIX HayK.

OCHOBBI T€HETHYECKUX 3HAHUM HEOOXOAMMBI JIJIsi OCBOCHUS 0a30BbIX AMCLUMILIMH MOIYJIS
IIPEAMETHOM IOATOTOBKU: B YAaCTHOCTH, JJI1 ITOHMMaHUS 3aKOHOMEPHOCTEH DBOJIIOLMOHHOIO
YUEHHUS, SBISIOTCS TEOPETHUECKON 0a30i AJi MOJIEKYJISIpHOI OMOJIOTUH, OMOTEXHOJIOTHH, €AUHON
KapTUHBI KUBON MpHUPOAbL. JIOTMUECKUM MPOJOJKEHUEM Kypca T€HETHKHU SIBIISAETCS IUCLUIUIMHBI
10 BBIOOPY CTYIEHTOB «DBOJIOIMOHHAS TE€HETHKA», i€ MHTETPUPYIOTCS 3HAHUS MO IKOJIOTUH,
TE€HETUKE U HBOJIIOLIMOHHOMY YYECHHUIO.

3. PE3YJIBTATBI OCBOEHUA JTUCHUIIJIMHBI

I[I/ICI_II/IHJ'II/IHE[ HaIlpaBJICHA Ha QJOpMI/IpOBaHI/Ie M pa3BUTHUC CICAYIOIINX KOMIETEHITUH:

KOI[ U HAUMCHOBAHHUC

KOH 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

Jeckpuntopsl

MOAXOA UIA  PEIICHHS
MMOCTABJICHHBIX 3a7a4

KOMICTCHITNH KOMICTCHITHH
VK-1. Crocoben | YK-1.1. JleMoHCTpHpYeT 3HaHHE 0COOCHHOCTEH | 3HAeT OCOOCHHOCTH CHCTEMHOIO H
OCYIIECTBJIATH IIOUCK, CHUCTEMHOI'O n KPUTHUYECKOI'O MBIIJICHUS, KPUTHYICCKOT'O MBIIIJICHUSA,
KPUTHYECKHI aHAllU3 U | apryMEHTUPOBAHHO (OPMHUPYET COOCTBEHHOE | apryMEHTHPOBAHHO dhopmupyer
CHHTE3 uHpopmanuy, | Cy)KIeHHE U OLIEHKY MH(POPMAIMK, IPUHUMAET | COOCTBEHHOE CYXK/ICHHE W OLEHKY
NPUMEHSITh CHUCTEMHBIN | 0OOCHOBAHHOE PElICHHE. uH(pOopMaIuy, MPUHUMAET

000CHOBAaHHOE pEeIICHUC.

YMeeT uCHONB30BaTh CHCTEMHOE M
KPUTHYECKOE MBIIIUICHUE,
apryMEeHTHPOBAHHO ¢dbopMupoBath
COOCTBEHHOE CYXJCHHE U JelaTh
OLIEHKY HH(pOpMAIUK, TPHHAMATH
000CHOBaHHOE pEIICHHUE.

BJIaIleeT HaBbIKaMH HCIIOJIB30BAaHHUA

CHCTEMHOTO u KPUTHYECKOTO
MBIIJICHUA, APryMmEeHTUPOBAHHOI'O
(dhopmupoBaHus coOCTBEHHOTO

CYXICHUS W OIEHKA HH(OpMaIuy,
MPUHATHS] 000CHOBAHHOTO PEIICHUSI.

VK-1.2. Tlpumensier norudeckne (opmbl u
MIPOLEAYPHI, CIIOCOOEH K pedaekcny 1o MOBOLY

3naer sormueckue  GOpPMBI U
MIPOIIETyPBI, CIIOCOOBI pedIeKCHH 10




COOCTBEHHOM W Yy)KOM  MBICTUTEIBHOMN
JIESITEIIbHOCTH.

MMOBOJY COOCTBEHHOW U  Uy)KOil
MBICTTATCILHOM JACATCIIBHOCTH.

YMeer  NpPUMEHSATH  JIOTHYECKUE
(hopMBI U TIPOLIEAYPEI, OCYIIECTBIATH
pedIIeKCUBHBIA aHANIHU3 COOCTBEHHON
u qyxou MBICITUTENBHON
JIeATeNIbHOCTH.

Bﬂa}leeT MMPUMEHCHUA JIOTHUYCCKUX
($bopM U TPOLEYPHI, OCYILECTBICHUS
pediekcuBHOTO aHam3a
coOCTBeHHON n qyKOH
MBICIIHTEIBHOMN e TeIEHOCTH.

VYK-1.3. AHanu3upyet UCTOYHUKH HH(POPMALIH
C IETbI0 BBIIBICHUS HMX IPOTHBOPEYUI W
MIOMCKA JOCTOBEPHBIX CYXKICHHUM.

3naeT criocoObl aHaTM3a HCTOYHUKOB
uHGOPMAIIHH C TICTBIO BBISBICHUS UX
MPOTUBOPEUUIA u MoucKa
JIOCTOBEPHBIX CY>KJICHUM.

YmMmeer AHAJIM3UPOBATL HCTOYHUKH
I/IHq)OpMaLII/II/I C ICJIBIO BBISABIICHUSA UX

MIPOTUBOPEUHH u MOUCKa
JIOCTOBEPHBIX CYXACHUIL.
Baageer crocodamu aHaIM3a

UCTOYHHUKOB HMH(OPMALMH C LEIbIO
BBIBIICHUS WX IPOTHBOPEYMHA U
MIOMCKa IOCTOBEPHBIX CYKJICHHUH.

TIK-1. Cnocoben
0OCBauBaTh u
HCIIOJIE30BAaTh

TEOpEeTUYECKUE 3HAHUS U
IIPAKTUYECKUE YMEHHS U
HaBBIKM B IIPEAMETHOU
0o0NacTH TpU peIICHUH
po¢heCCHOHATBHBIX
3aja4.

INK-1.1.  3HaeT: CTPyKTypy, COCTaB U
JUTAKTHIECKNE eMUHAIBI TPEAMETHOH 00acTi
(Ouonorust, XuMun)

3Haer KJIICTOYHBIC, XPOMOCOMHBIC,

TEHHbIE u MOJIEKYJISIPHbIE
MEXaHHU3MBI HACJIEICTBEHHOCTH;
3aKOHOMEPHOCTHU HacJIeIOBaHUs
MPU3HAKOB TPH MOHO-, IH- H
TIOJIUTHOPUAHBIX CKPEIIHBAHUSAX;
MEXaHU3MBI M3MEHYHBOCTH
TEeHETUIECKOTO MaTepuana;
TEHETHUYECKHE 3aKOHOMEPHOCTH
OHTOT€HE3a;  OCHOBBI  T'E€HETHKH

YeJOBE€Ka M €ro HacleJCTBECHHBIX
3a00JIeBaHHM; T€HETHUECKHE OCHOBBI
CEJICKIIMH.

Ymeer 0OBACHATD oOmue
3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH
Y U3MCHUYUBOCTH, a TAK)KE IBIDKYIIHC
CHIIBI  Pa3BUTHUS  OPTraHHUYECKOTO
MHUpa; OOBICHATH OHOJOTHUCCKUC
Hpoueccm U SIBJICHUA C TOYKHU 3peHI/I$[
COBPEMEHHOM TEHETUKU;
HCII0JIb30BATh MOHATUIHBIN anmapar
U 3HaHWA (HaKTHUYECKOTO MarepHhalia

JJIA O6CY)K,I[CHI/I$[ BOIIPOCOB,
CBs3aHHBIX C COBPCMCHHBIMHU
HpOGJ’IeMaMI/I T'CHCTHUKH,

HUCII0JIB30BaTh JOCTHXKCHUSA I'CHCTUKN
B peuICcHUun 3aJga4 CCJICKIIMU,

MCIOWULINHBI, OKOJIOTHH n
6I/IOTCXHOJ'IOFI/II/I; TIPOBOAUTH n
AHAJIU3UPOBATh TCHETUYECKUU

9KCIIEPUMEHT; TPHUMEHITh 3HAHUS
TCHETHKH B TNPOQECCHOHATBHOH U
Hay4YHO-HCCIIEI0BATENbCKOM
JESITENbHOCTH. .

Baaneer MOHATUHHO-
KaTeropruabHbIM anmaparom
TCHEeTHUKH; PEHMICHUS TEHETHIECKUX
3a/1a4; TPOBENEHWS W aHAIW3a




TCHETUYCCKOT'O OKCIICPUMCHTA.

[IK-1.2. YMeer ocymiecTBIATE 0TOOP yIeOHOTO
COZEPXKaHMS ISl ero pealn3aliy B PA3INYHBIX
dopmax  oOydyeHHS B  COOTBETCTBHH C
tpedoBanusmu GI'OC OO

3Haer coZiepKaHue paszzmena
«'enetnka» B 00pa3oBaTENbHOM
mporpaMme  y4e0HOTO  TpeaMera
«buonorus» B COOTBETCTBUM C
®I'OC, MecTo yuyeOHOU TUCTIATUTHHBI
B CTPYKType MHpOTrpaMMbl y4eOHOTo
npeameta «buosorus».

YMeeT MpUMEHATh 3HAHHS TCHETHKU
B TnpodecCHOHANFHOW W Hay4JHO-
HCCIIEIOBATEIbCKOM  JIESTENbHOCTH;
OCYIIECTBIATH ~ OTOOpP  y4eOHOTO
COZlepKaHUS A €ro peanu3alud B
pasimuHBIX (QopMax oOydyeHUs B
COOTBETCTBHM C  TpeOOBaHUSIMH
oroc 00; peann3oBBIBaTh
o0pa3oBaTebHbBIE IIPOIPaMMBI 110
y4eOHOMY npeaMety «buosorusy».

Baaneer METOIHKON orbopa
y4eOHOTO ComepKaHusi NpeaMeTra
«buonorus» Mg ero peanuzanuu B
pa3nuuHBIX (QopMax oOydeHUs B
COOTBETCTBMHM €  TPeOOBaHUAMH
dIroc 00; HaBBIKAMU
HCCIIEIOBATENBCKOM ACSTEIbHOCTH.

[IK-1.3. HemoHcTpupyet yMEHue
paspabaTbiBaTh pa3nuyHble (GOpMBI  YUEOHBIX
3aHATHH, TPUMEHSATH METOIBl, IPUEMBl U
TEXHOJIOTUH  OOy4eHHs, B TOM  YHCIE
nH(OpPMALMOHHBIE

3naer ¢opmbl y4eOHBIX 3aHSITHH,
METOJbl, MPHEMBl M TEXHOJOTHU
00ydeHus, B TOM quce
uH(OpMaLMOHHbIE

Ymeer pazpabaTeiBaTh pa3iHyuHBIC
(dhopmBI Y9eOHBIX 3aHATHH,
NPUMEHATb METOIbl, TPHEMBI U
TEXHOJIOTHH OOy4YCHHS, B TOM YHCIIC
HH(OpPMALMOHHEIE.

Baaneer Meroaukoill  pa3paboTKU
pa3nuuHbIX (GOpM y4eOHBIX 3aHSATHH,
NPUMEHEHHS METOJOB, IPHEMOB H
TEXHOJIOTHI OOy4YeHHUs, B TOM YHCIIE
UH(OPMALMOHHBIX.

[K-3.
¢hopmupoBath
Pa3BUBAIOLIYIO
obpa3oBaTenbHYyI0 Cpeay
ULt JIOCTHKCHUSI
JMYHOCTHBIX,
IpeIMETHBIX "
MeTanpeaMeTHBIX
pe3ynbTaToB  OOy4YeHUS
Cpe/AcTBaMu
NpEno/aBacMbIX
yueOHBIX IPEIMETOB

Criocoben

T[IK-3.1. Bnameer cnocobamu
yueOHBIX  NpPEAMETOB Ul  OpTaHU3aLUH
pa3BuBaroIe yueOHOH JIeATEINBHOCTH
(uccneoBaTeNbCKOM, IPOSKTHOM, IPYNIIOBOM U

ap.)

HHTCrpalnin

3Haer CII0CO0BI WHTETpaIiH
TEHETHKHU c JIOCTHKEHUSAMU
OUTOJOTUH, TEOPUU DSBONIONUU U
CCJICKIIUH, a TaKKE C yCIeXaMH B
obylacTd  OMOXMMHHM  HYKJIEMHOBBIX
KHCJIOT, MOJEKYJIApHOH Omonoruwy,
MHUKPOOHMOJIOTHH, BHPYCOJOTHH U
MMMYHOJIOTHH, CeJIeKIIVH,
MEIHULIMHBL, 9KOJIOTHH u
OMOTEXHOJIOTHH, CITOCOOBI
WHTETPAlUl  YY9EeOHBIX MPEIAMETOB
JUIi  OpraHu3allid  pa3BUBAIOLIEH
yueOHO JIeATETbHOCTH
(uccme0BaTehCKOM, MIPOEKTHOM,
TPYITIIOBOH U JIp.).

YMeeT CBA3BIBATH NAaHHBIC TCHETHKH
C TOCTIKCHUSIMU [IUTOJIOTUH, TEOPUH
9BOJIOLMM M CENIEKIMH, a TaKXke C
ycrmexaMd B 00JacTH  OHOXUMUH

HYKJICUHOBBIX KHUCJIOT,
MOJIEKYJISIPHOM ouosioruw,
MHUKPOOHOJIOTHH, BHPYCOJIIOTHH U
HMMYHOJIOTHH; HCIIOJIb30BATh




JNOCTIKEHUSI TEHETHUKH B PEIICHUU
3aaa4 CCJICKIIMH, MCAUIUHBI,
3KOJIOTHH i OMOTEXHOJIOTHUH;
MPUMEHSATh 3HAHUS TCHETUKH B
mpo)eCCHOHATBHON W HAY4HO-
HCCIICAOBATEIIbCKON IEITSILHOCTH U
Uil OpraHu3aluyd  pa3BHUBAIOLLEH

y4eOHOI JIESATCITIBHOCTH
(uccmea0BaTeIbCKOM, TIPOEKTHOH,
TPYNIIOBOH H Ap.);

Baaneer TEOPETHUECKUMHU
3HAHUSAMH, MO3BOJISIOIIUMU

(hopMHUpOBATh y yYaIUXCS HAyYHOE
MMOHWMAHKE O0IIUX 3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH M U3MEHYHBOCTH,
a TaKXKe ABWXXYHIUX CHUJI Pa3BUTHUA
OpPraHMYECKOTO MHpa; CHOco0aMH
WHTETPallil  y49eOHBIX IPEIMETOB
UL OpraHW3allid  Pa3BUBAIOIICH
yaeOHOI JIeATEITBHOCTH
(uccemoBaTenbCKOi, MPOEKTHOH,
IpYIIIOBOH | Jp.)

IK-3.2. Hcnomnb3yer 00pa30BaTeIIbHBIN
MOTEHLMAJl COLMOKYIbTYPHOM Cpebl peTHOHA B
MIperoIaBaHiK OMOJIOTHH W XMMHH, B YISOHOM
1 BO BHEYPOUHOI AEATEILHOCTH

3naeT 00pa3oBaTENbHBINA MOTEHIUAT
COLIMOKYJIbTYPHOMI cpensl
VYpasbckoro peruona B
MIPENOoAaBaHUN OWOJIOTHH, XUMHH, B
yuyeOHOH W BO  BHEYPOYHOH
JIeATeILHOCTH.

Ymeer HCIIOJIb30BATh
00pazoBaTeIbHBIN MOTEHIINAT
COLIMOKYJITYPHOM cpenbl
VYpasbckoro peruoHa B

npernoJaBaHuy OUOJIOTHH, XMMHH, B
yueOHO ®W  BO  BHEYpOUYHOH
JeATeIHOCTH

BnaueeT HaBbIKaMH HCIIOJIB30BAaHHA

00pa30BaTEILHOIO MOTEHIIMAIA
COLIMOKYJIbTYPHOI cpensl
VYpaisbckoro peruona B

MIPENoAaBaHUU OHMOJIOTHH, XUMHH, B
yae0HOIT W BO  BHEYPOYHOI
JeATEIbHOCTH

IIK-3.3. 3Haer ICHXOJOIO-IeAarornuecKue
YCIIOBHS CO3/IaHHS pa3BuBaroIiei
00pa3zoBaTeNbHON Cpensl i JOCTHIKCHHS
JIMHHOCTHBIX U MeTaHpeI[MeTHI)IX pe3yHLTaTOB
oOydJeHms

3naer TICUXOJIOIr0-I€Jaroru4eCKmue
yciioBUsA  CO3JaHUA pa3BHBaIOHIeﬁ

00pa3zoBaTebHOM cpezbl JUIst
JOCTHXKCHUS JIMYHOCTHBIX u
MeTanpeaAMEeTHBIX pe3yJIbTaToB
00y4eHHsI.

YMeer HCNONB30BATh ICHXOJIOTO-
MeJarornueckue YCJIOBHUSA CO3/aHus
pa3BuBarouei 00pa3oBaTeIbHON
Cpelbl Ui TOCTHKEHHUS IMYHOCTHBIX
W METampelIMEeTHBIX  pe3yJIbTaTOB
00yYeHHS.

Baageer HaBBIKAMHA
HCCIIENOBATEIBCKON  JESTEIBHOCTH;
HaBbIKAMU CO3JIaHMS Pa3BUBAIOLIEH

o0pa3oBaTebHON cpensl IS
IOCTHKEHHUS JIMYHOCTHBIX U
MeTanpeIMETHBIX pe3ynbpTaToB

00y4eHHs




OO61mas TpyA0eMKOCTh TUCIUIUIMHBI cocTaBiisieT 4 3a4. ea. (144 yacoB), cemecTp U3yueHus

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBbI

4.1. O0beM IUCHUIINHBI U BUbl KOHTAKTHON H CAMOCTOSATEJIBLHOM padoThI

- 7, HX paClipCaCIICHUC 110 BUAaM pa60T MMpEACTaBJICHO B Ta6J'II/II_Ie.

dopma o0yueHus
Bun pabotsl 3aoyHas
7 cemecTp

O0mas Tpy10eMKOCTb THCIUIIHHBI 110 YYeOHOMY TUIaHY 144
KonTakTHas padoTa, B TOM YHCIIE: 18
Jlexuun 8

JlaGopaTopHble 3aHITHS 10
CamocTosiTesibHasi padoTa CTY/IeHTa 117
IToaroroBkKa K 3K3aMeHY B 7 cemecTpe 9

4.2.1. YueOHO-TeMaTHYeCKHH IVIAaH JTUCHHUILVINHBI (3a04Hast popma o0y4ueHust)

HaumenoBanue Bcero, KonTaktHas pabora CamocT. DopMbI TEKYILETO
pa3nenoB U TeM yacoB | Jleknuu | Ilpakrt. JIab. pabora KOHTPOJIS
JUCLUIIIHHBI 3aHATHS | pabOTHI yCIIEBAEMOCTH
(Moyst)
4 kypc, 8 cemecmp Wrorossiit
BBeneHue B reHETHKY. 4,5 0,5 - - 4 Okcnpecc-ompoc Nel. TECT.
Yuactue B Bompocs! k
KOJUIEKTUBHOM 9K3aMEHY.
00CYKIIEHUH TEMBI.
Opranuzanus 4,5 0,5 - - 4 Dxkcnpecc-ompoc Ne2.
HacJIEeJCTBEHHOTO VYuactue B
Marepuana KOJUIEKTHBHOM
00CYK/ICHUU TEMBL.
MHoroypoBHeBas 5 1 - - 4 Oxcnpecc-onpoc Ne3.
Oprasusanys resoma TecToBbIil KOHTPOJb
3HAHUMH.
Crpoenne JHK 5 1 - - 4 Okcrpecc-ompoc Ned.
VYyactue B
00CYXK/ICHUH TEMBI B
paMKax Kpyrioro
CTOJA.
CrpyKTypa resa. 5 1 - - 4 Oxcrnpecc-onpoc Ne5.
Perymsmus paboTs TecTOBBIN KOHTPOJIb
IEHOB 3HAHUM.
CpaBHuTENBHAS 6,5 - - 0,5 6 Oxcnpecc-onpoc Neb.
XapaKTepUCTHKA Konrponsnas pabora
TE€HETUYECKUX Nel.
IIPOLIECCOB [IpU Otuer no
Pa3HBIX THIIAX nmabopaTopHO
KJIETOYHOTO JeJICHHsI pabore.
Drosophila 6,5 - - 0,5 6 Okcmpecc-ompoc Ne7.
melanogaster Kak Otuer o
00BEKT reHeTHYECKUX nabopaTopHOH
HCCIICIOBAHMN pabore.
MHoroo0pasue 6,5 - - 0,5 6 Dxcnpecc-onpoc Ne8.
3aKOHOB Otuer 1o
HaCJIeTIOBaHUS nabopaTopHOi




pabore.

3aKOHOMEPHOCTH 7 1 Oxkcnpecc-orpoc Ne9,

MOHOTE€HHOI'O 10.

ayTOCOMHOTO Otuer no

HacJIeJOBaHHs nabopaTopHOi
pabore.
Kontpomnsnas pabora
Ne2.

3aKOHOMEpHOCTH 7 1 DKcrpecc-o1poc

CIEIUIEHHOTO C ITOJIOM Nell, 12.

HacJIeJOBaHHs Ortuer o
nmabopaTopHO
pabore.
Konrpounbnast pabora
Ne2.

I'enernka nona 7 - Dkcnpecc-onpoc
Nel3.

TecToBBIN KOHTPOJIb
3HAHUH.

N3menunBocTh 7 - DKcnpecc-onpoc
Nel4.

TecToBbIil KOHTPOJb
3HAHUM.
3aKOHOMEpHOCTH 9 1 DKcmpecc-o1poc

HacJeI0BaHUs Nel5, 16.

HeaJUIeNbHBIX TCHOB Otuer no
nabopaTopHOH
pabore.
KoHTponbHas pabota
Ne3.

B3aumoneiictue 10 2 DKcrpecc-ompoc

HeaJUIENIbHBIX TEHOB Nel7, 18.

Ortyer o
nabopaTopHOH
pabore.

KoHTponbHas pabota
Nes.

3aKOHOMEPHOCTH 9 1 DKcHIpecc-ompoc

CIEIIJICHHOT'O Nel9.

HacJIeJOBaHHS Otuer no
n1ab0opaTOPHOIA
pabore.
Kontpomnsnas pabora
Ne2.

3aKOHOMEpHOCTH 7 1 DKcrpecc-o1poc

M3MEHYHBOCTH Ne20.

Ortuer o
nmabopaTopHOt
pabore.

TecToBBIit KOHTPOJIB
3HAHUM.

OCHOBBI TEHETUKH 4,5 0,5 DKcHpecc-ompoc

YEJIOBEKA Ne21.

[Honynsuuonuas 9 1 DKcrpecc-oIpoc

TE€HEeTHKa No22.

TecToBblll  KOHTPOJIB
3HAHUMH.

I'eneTnyeckue OCHOBBI 10 1 DKCHpecc-ompochl

CEJIEKLINHU

Ne23, 24,
Otuer no
nabopaTopHOH
pabore.




I'enetuka pa3BuTHA 7 1 - 1 5 DKCHIpecc-ompoc

No25.
Otuer mo
nmabopaTopHOH
pabore.
IToaroroBka k 9 9 OTBeT Ha 3a4eTe
9K3aMEeHY
Bcero no 144 8 - 12 126
TUCIUIIJINHE
JlaGopaTopHble 3aHATHSA
Ne HaunmenoBanue 1a00paTOpHBIX U MPAKTUYECKU pabOT Kon-Bo ayn.
paszena Yacos
1 Tema 1. CpaBHHUTETBHAS XapaKTEPUCTHKA TEHETHUSCKHX IIPOIIECCOB IIPH 0,5
Pa3HBIX THIIAX KJICTOYHOI'O0 ACJICHUA
Tema 2. Drosophila melanogaster kKak 00bEKT TeHETHYECKHUX UCCIETOBaHUI 0,5
Tema 3. MHOTOOOpa3ue 3aKOHOB HACIIEOBAHUS 0,5
Tema 4. 3aKkOHOMEPHOCTH MOHOTEHHOT'O ayTOCOMHOT'O HaCJIeTIOBAaHUS 1

Tema 5. 3aKOHOMEPHOCTH CIEIUICHHOTO C TIOJIOM HACIIEAOBAHMS

Tema 6. 3akOHOMEPHOCTHU HACJICIOBAHUS] HEAJICIHHBIX T€HOB

Tema 7. B3auMoelicTBHE HeaJUICILHBIX TEHOB

Tema 8. 3aKOHOMepHOCTI/I CHCIIVICHHOI'O HACJICOJOBAHUA

— [ DO | = | =

Tema 9. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH

Tema 10. OcHOBEI T€HETHUKH YEIIOBEKA 0,5

Tema 11. llonynanuoHHast TCHETHKA

Tema 12. I'eHeTHYECKHE OCHOBEI CENCKIINH

[UNG UNINY U [N\ FUNIG JUNIN UNINY [JUSN JU U U —

—t |t | — [

Tema 13. I'eneTrka pa3BUTHUS

Tunosbie 3agaHus I TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTCCTallMHu 110 AUCLMIIIINHE,
KpUTCpUHU W MIKAJbl OLUCHHMBAHHWA, a TAKKC MCTOAUYCCKHUEC PCKOMCHIAIUU JJId 06yqa101111/1x051
NpCaACTAaBJICHLI B IIPUJIOKCHHUH K pa60qel71 nporpamMme n1UCHUILIINHBI.

4.3 Coaep:xanne TUCUMIIIMHBI

Tema 1. BBeeHne B reHeTHKY.

['enetnka kak Hayka. [Ipenmer u 3a1aun reHETUKH.

Wcropust renetnku, ee uctoku. OCHOBHBIE 3Tallbl Pa3BUTHS TeHETUKH: oT 1. Mennens 1o
HAIIMX JHEH. 3HaueHHe TOCTKEHUI OMOIOTMYECKUX HayK B CTAHOBJICHUH T€HETHKHU KaK HAYKH.

Ponb oTeuecTBEeHHBIX ydeHbIX B pa3BuUTHM reHeTuku u cenekuuu (H.M. Basunos, H.K.
Konbuos, U.B. Muuypun, I'.A. Hancon, C.I'. ®ununmnos, A.C. Cepebpopckuii, O.A. OuanmueHko,
I''JI. Kapneuenko, C.C. YerepuxoB, C.I'. Hapammn, M.®. Hanos, b.JI. Acraypos, M.E.
JloGames, ILI1. Jlykpsanenko, H.I1. lyounun u ap.).

MeTonpl  TEHEeTHYeCKHX UcCienoBaHwii. [HWOpumIoNOrHueckuii aHaiM3 — OCHOBHOU
crenu(prUecKuii MeTo ] TeHETUKH; HCTIOIh30BaHME ITOr0 METO/1a /ISl M3YUEeHUS HACIeACTBEHHOCTH
U W3MEHYMBOCTM Ha YpOBHE oOpraHmsma, Kierkd, xpomocoM, JIHK. Hcnons3zoBanue
[UTOJIOTUYECKOT0, OMOXHUMHUYECKOTO, SMOPHUOIOTHYECKOT0, MaTEMAaTHIECKOT0, MOMYJISAIUOHHOTO U
IPYTUX METOAOB B T€HETHKE, UX CIenU(pUKa.

OcHOBHBIE pa3fenbl COBPEMEHHOW TIE€HETUKH: LUTOTCHETHKA, MOJIEKYJISIpHAs TE€HETHKa,
MyTareHes, MOIYJISAIUOHHAS U ABOJIOIHOHHAS T€HETHKa, (PU3MOJIOTHYECKash TeHEeTHUKa, TeHeTHKa
WHJUBUIyallbHOTO Pa3BUTHS, I'€HETUKA NOBEACHUS; T'€HETHKAa PACTEHUW, N'eHETHKAa YKUBOTHBIX,
reHEeTHKa MUKPOOPIaHU3MOB, TEHETHKA YEJIOBEKA.

MecTo TeHeTMKH cpenu OHUOJIOrMYeCKUX HayK. 3HaueHHe TeHETHKH [JIs COBPEMEHHOMN
CUCTeMATUKH, (DU3HOJIOTHH, JKOJIOTHH. 3HAUYCHHE TEHETHUKH B pa3pabdOTKe KOMIUIEKCa MpoosieM
OXpaHbl PUPOJIBI.




[IpakTHyeckoe 3HaYeHHE TEHETHKH IS CeIbCKOrO  XO3sicTBa, OMOXMMHUYECKOMH
MIPOMBILIUIEHHOCTH, JUIsI MEIUIIMHBI U IEAArOTMKH.

3HayeHWe TEHETHKH B pa3BUTUU (uiocopuu, (GOPMHPOBAHMU MHUPOBO33peHUA. MecTo
TCHETUKM B IIKOJIBHOM O0Opa3oBaHMM ©W B Kypce oOmieil Ouonoruu B cpeaHei
o011e00pa3oBaTeIbHON MIKOJIE.

Tema 2. Opranusanusi HacJIeICTBEHHOI0 MaTepUaJa.

BemectBo HacnencTBEHHOCTH. Pa3inuyHble TMUIIOTE3Bl U TEOPUM O MaTE€pUaIbHOU IIPUPOIE
HacnencTBeHHocTu: npsmoe (['mnmokpat, Y. JlapBuH) u Hempsimoe (Apucrotens, I'. Menzaens)
HaclieioBaHue. ['mnoreza o MakpoOMOJEKYJISpHOW mpupoae BemiectBa HacneactBeHHoctH (H.K.
Konbuos). Hakonnenne B GMOJIOTMM KOCBEHHBIX JOKA3aTENbCTB B MOJIb3Y HYKJIEMHOBBIX KHCIIOT
KaK MaTepuaNbHOM CyOCTaHIIMM HACIEJACTBEHHOCTH NMPOTUB OeIKoBOM rumotesbl. [lepBoe mpsamoe
nokasarenbcTBo renerndeckor ponmm JJHK — tpachopmamnus Gakrepuii (ombitel . ['puddurca,
1928 r.). MonenupoBaHue KpUTEpUEB, KOTOPHIM JODKHO OTBEYATh BEIECTBO HACIEACTBEHHOCTH.
JlokazaTenbCcTBa T€HETUYECKOM poNid  Je30KCUPUOOHYKJIEMHOBOM  KHUCIOTBI —  HOCHUTENS
nacnenctseHHoctu (O. OBepu, K. Mak-Jleon, K. Mak-Kaptu 1944, 3. Yapradhd 1949-1951 rr., M.
VYunkunc, P. ®panxnun, . Yorcon, @. Kpuk, 1953 r.). CooTBercTBHE cocTtaBa u crpoenus JJHK
BBITOJIHEHUIO €€ (YHKIMM — KOJUPOBAaHME, BOCIPOU3BEJCHHE M Iepeaada HacieICTBEHHOH
nHpoOpMalMU Kak “mo BepTHKanu~ (OT KJIETKH K KIETKE), TaKk U “TI0 ropu3oHTanu’ (OT reHa Ha
IIPU3HAK) Ha OCHOBE IIPUHIMIA KOMIUIEMEHTApHOCTH. [lolyKOHCEpBAaTHBHBI MEXaHU3M
peruukanuu JIHK. Ocobennoctu permmukanuu JIHK y npo- u sykapuot. Otansl cunte3a JHK y
6akrepuil. OCOOEHHOCTH pacmpeieieHuss JOYEPHUX MOJIEKYN MpH ACICHUM KIETKU MPOKAPHOT.
Ocobennoctu  peaymmukaruu  JIHK y  aykapuwor:  acuaxponHocth  cuHTte3a  JIHK,
MOJINPETUINKOHHOCTh, YHUKAJIbHBIE U MOBTOPSIOLIMECS MOCIIEN0BATENbHOCTH HyKineoTnoB B JIHK
xpomocom, caremmutHass JIHK, wus0srtounocts JIHK y  sykapuor. duddepenunanbHas
opranm3anust cTpykTypel Mosekyn JHK (sy- u rerepoxpomatuHOBblie paiionsl JIHK).
PasnooGpazue ¢ynkumii JHK B renorune. Pemapamus JIHK. PHK kak BemectBO
HACJIEACTBEHHOCTH.

KiteTounble CTpYyKTypbl HaclE€ICTBEHHOCTH. XPOMOCOMBI SiIpa — OCHOBHBIE CTPYKTYpPBI
HACJIe/ICTBEHHOCTH (siIepHast HacIeICTBEHHOCTh). BuoBas cnennuyHoCTh yncia 1 MOphOIOTHH
XpPOMOCOM, YJIBTPACTPYKTypHasi WX opranHuzanus. OyHKIUMOHAIBHBIE W3MEHEHUS XPOMOCOM B
nporecce  KU3HEAEATENIbHOCTH — KIETKH: CaMOpeyIUIMKalus, OOMEH ydYacTKaMH MEXIy
TOMOJIOTUYHBIMU XpOMOCOMaMH (KpPOCCHHTOBEp), OCOOEHHOCTH TMOBEACHUS T'OMOJIOTMYHBIX U
HErOMOJIOTUYHBIX XPOMOCOM IIPU UX PACIPEAEICHUN MEXY T0UEPHUMH KIETKaMH, CIIMPATH3aLs]
U JIECIIMPATIU3aANMs XPOMOCOM, XPOMOCOMBI THIIA “JIAMIIOBBIX INETOK , MOJUTEHHBIE XPOMOCOMBI.
I'eneTnueckoe M OMONIOTHYECKOE 3HAYCHUE MHIUBUAYAIBHOCTH U MAPHOCTH XpoMocoM. Kapuorun
KaK CHCTEMa XPOMOCOM, CJIOKHBIIASCS B IPOLECCE HBOJIIOLIUU BHIA. XPOMOCOMBI OCHOBHOTO
(ayTOCOMBI M TIOJIOBBIE XPOMOCOMBI) Habopa. ["anmonHbIi, TUTUIONIHBINA, TOTUIIOUTHBINA HAOOPEI
XpoMocoM. JlonoiaHuTenpHbIe (CBEPXKOMIUIEKTHBIE WM B-XpOMOCOMBI) XpOMOCOMBI B KapHOTHUIIE
U ux Ouosornuyeckoe 3HaueHHe. BHespepHas (WM IUTOIUIa3MaTHYECKas) HACJIEIACTBEHHOCTb.
[lonsiTue o reHome, reHOTHUIIE, FTeHODOHE.

Tema 3. MHOroypoBHeBasi OpraHu3anus reHoMa.

Yro takoe renom? J[HK pas3nmmuHbpIX npeacTtaBUTENed >KUBBIX OPraHW3MOB, BHPYCOB M
cyOKieTouHbIX yacTull. I'enHeTnueckuii marepuan BupycoB. I'enom PHK-Bupycos. I'enom JIHK-
BUpYCOB. OTIUUUTEILHOW OCOOCHHOCTBIO CTPYKTYPHOU M (PYHKIIMOHAIBHON OpraHu3aluyd reHoMa
BupycoB u Oakrtepuil. Ilpokapuornyeckuii reHom. CTpykTypa OaKTepHaIbHOH XpPOMOCOMBI.
MuHHMaNBHBIN pa3Mep TeHOMa IMTPOKapuoT. bakTepuaibHbIe IIIIa3MHU/IbIL.

Tpancpopmanusi, oO0mas XapakTepuCTHKa sBIeHHA. TpaHchexuus. TpaHcayKuus.
Oykapuotudyeckuii reHomM. Pasmep reHoma. (OcoOEHHOCTH 3YKapHOTHYECKOTO TE€HOMA.
MHoOrokpatHasi MOBTOPSIEMOCTb HEKOTOPbIX TI'€HOB. J30BITOYHOCTH TE€HOMOB 3YKapHOTOB.
YacTonoBTopstomuecs, CpeIHEIIOBTOPSIIOIIMECS TOCIEA0BATENBbHOCTH HYKIEOTHI0B. CaTe/uIuTHAS
JIHK VHukanbsHble (HEMOBTOPSIOIIKECS) MOCIEA0BATENBHOCTH HYKJICOTHIOB. [0y YHUKaIbHBIX
ITOCJIEIOBATEILHOCTEN B COCTABE T€HOMA y Pa3HBIX BUJOB.



XpOMOCOMHBII YpOBEHb OPraHU3allUM T€HETUYECKOTO MaTepuaia. YPOBHU YIAKOBKHU
xpomatuHa.  CTpyKTypHO-(QYHKIMOHAJIbHAs  OpPraHu3alus  XpPOMOCOM.  OJYXpOMaTHH U
rerepoxpoMaTuH. CTpyKTypa IMOJIMTEHHBIX XpPOMOCOM M XPOMOCOM THIIA <JIAMIIOBBIX HIETOK».
'eHHbIll  ypOBeHb  OpraHu3allid TEeHETUYeCKOoro wmarepuana. Kiaccudukanus  TeHOB,
KOHTPOJHUPYIOIUX MaTpuuHble-niponieccel. l'ensl pubocomuoit PHK. Tensl komupyrommue
cTpykTypHBIe Oenku u pepmenTsl. ['ensr PHK.

Tema 4. Ctpoenne THK.

HoxkazatensctBa poau JJHK B nacnenctBenHoctu. CTpykTypa M (YHKIMHM HYKJICHHOBBIX
kucnor. Mogens JIHK, npeanoxxennHas Yorconom u Kpukom. Ombitel MesenbcoH u Crains.
Paznuunsie ¢popmbr JJHK. I'enernueckuit kog. Mexanusm permukanuu JIHK. I'enetnueckuii ko.
CBolicTBa TI'€HETMUYECKOTO KoJa. TpHUILIETHOCTh KoAa. BBIpOKIEHHOCTh TE€HETHMYECKOIO KOJa.
HenepekppiBaeMOCTh KOJOHOB. Y HUBEPCAIIBHOCTH KOJA.

Tema 5. CTpykTypa resa. Peryasinust paboTbl reHOB.

OBOJIIOLMS TPEACTAaBICHUN O T€HE KaK €QuHHUIle HacieAcTBeHHocTH. Mpaes I'. Mennens
(1865) o JAHWCKpeTHOCTH HacieICTBeHHOCTH. HacnencTBeHHBI (akTOop Kak equHHIA
HACJICJCTBEHHOCTH, €r0 CBOMCTBA, NOKazaTelbcTBa I'. MeHaeneM 0ObEKTUBHOCTH CBOMX 3aKOHOB:
TUIIOTE3a “UUCTOTHI TaMeT’’, MApHOCTh HACJIEICTBEHHBIX (PAKTOPOB, OCOOCHHOCTH HACJIEIOBAHUS U
MOJATBEP)K/IEHUE OTKPBITBIX 3aKOHOB IMpPSMBIM, OOpaTHBIM, BO3BpPaTHBIM  BO3AECHCTBHUEM,
aHAJIN3UPYIOIIUM CKpPEIIMBaHUSIMMU.

Pazpabotka Teopum reHa mocne I'. Mennens. Beaenune nHaummenoBanust “ren” B. JL
Horancenom (1909 r.). O6HapyxeHHe nmapajiein3Ma B MOBEJCHUN HACIIEACTBEHHBIX (PAKTOPOB M
xpomocoMm (Y. Catron, T. boepu, 1902-1903 1T.) — OCHOBa CHayYajga XpOMOCOMHOM THUITOTE3HI, a
3aTeM M XpOMOCOMHOW Teopuu HacienactBeHHocTu (T. Mopran, A. CrepreBanr, K. bpumxkec, T
Memnep, 1910 r.). Joka3aTenbcTBa jokaiu3auuu reHa B xpomocome T. I Mopranom u ero
yUYEHHKaMH: OCOOEHHOCTH CILEIUIGHHOTO C TIOJIOM  HAclieZIOBAaHMs, HACJEIOBAHUS IPH
HEPACXOXKJCHUH TOJOBBIX XPOMOCOM, I'€HOB, JIOKAJIM30BAHHBIX B OJIHOM XpoMocome (IIOJIHOE
HEMOJIHOE CILIEIUIeHHE). XPOMOCOMBI U TPYIIbI cleruieHus reHoB. “Teopus rena” T. I'. Moprana
(1926). Knaccuueckoe mpecTaBiIeHHE O T€HE KakK IEeIOCTHOW eauHUIe (YHKIIMH, PEKOMOWHAITNH,
MYTallHH.

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

Amnanus Tonkoit crpyktypsl reHa (C. bensep, 1955 r.) u co3anue KOHIETIMU IIUCTPOHA KaK
enuHulbl  QyHKIUM. CoOBpEeMEHHBbIE TMpPEACTABIEHUS O CIO0XKHOH CTPYKType LHUCTpOHA.
KonnneapHocTh reHa 1 ero 0ekoBoro npoaykra. Haauume B reHe oTAeNbHBIX IPYII HYKJICOTHIOB,
BBITMIOJHSIONINX crienuduueckre QyHKIUK TpU Nepefade HacaeACTBeHHON nH(OpMaluy ¢ TeHa Ha
npusHak. ['ensr JIHK-oBo# (y npo- 1 sykapuot) u PHK-0Boi#1 (y HEKOTOPBIX BUPYCOB) PUPOIBI.

MonekynspHble MEXaHU3MBI Mepeaaun HACJIeICTBEHHOW MH(OpMalMK ¢ TeHa Ha MpU3HAK.
IlocnenoBarenbHOCTh  HYKJIEOTHIHBIX AP KaKk OCHOBAa KOJMPOBAaHUS  HACIEACTBEHHOMN
uHpopmanuu. ['unoresa buana u Teittyma (1941 r.). “Onun red — ogun pepment”’. [locnenyromas
pa3paboTKa ITOH MIOTE3bl B KOHLENIMIO “OAMH LUCTPOH — ouH nonunentun’ (padotel bensepa,
1955 r.).

Tpanckpunuusa. Tunsl PHK u ux renetnueckas ponb. ['eHeTMYeckMil KOHTpOJb H
perynsinusi TeHHOM akTuBHOCTU. CHcTeMa onepoHa (peryjsiTop — oneparop — CTPYKTYPHBIN T'eH),
obecnieunBaromas aupdepeHnuansioe (QyHKIMOHUpOBaHUWE TeHoB. OOpaTHas TpPaHCKPHUITIUS,
pesepraza. ['ubpunuzauus monexyn: JJHK-rubpuasi, PHK-rudpuas:.

Tpancnsiuyst. I'eHeTH4eCcKUii KO M €ro CBOWCTBA: TPUIUIETHOCTb, OJHOHAIPABICHHOCTh U
HENPEPBIBHOCTh  CUUTHIBAHUS KOJA, M30BITOYHOCTh (BBIPOXKIEHHOCTH), YHHBEPCAIbHOCTb.
CtpyKkTypa TEHETHMYecKoro Kkoja. MHumumamus ©  TepMHHAIUs  OEJIKOBOIO  CHHTE3a.



@DyHKIMOHAIBHBIE TPaHUIIbI TeHa. [IpeeMCTBEHHOCTD M TNATEKTUUECKOE €AMHCTBO KJIACCUUECKON 1
MOJIEKYJIAPHOU T€HETHKH.

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

[lepenaua HacneacTBeHHOW uWHGpOpMANMKM OT KJIETKM K KieTke. KieTouHbl UK
nensueiicss KIeTku. MHUTO3 Kak MEXaHHU3M Oecroioro pa3MHOXKEHHUS y dykapuoT. Pa3bl MUTO3A.
OcobeHHOCTH pachpefeNieHUs XPOMOCOM IPU MHUTOTHYECKOM JIENICHUH KJIETOK, 00eCTIeUnBaIOIINe
TeHETUYECKYI0 UACHTUYHOCTh MaTEPUHCKON U 00pa30BaBIIMXCS JOYEPHUX KJIETOK. buonorunueckoe
U TEeHEeTHYeCKoe 3HaueHHe MHTo3a. OCOOCHHOCTH BOCIPOU3BEIEHHUS U pacHpeseseHHs
LIUTOIJIA3MAaTUYECKUX  OpraHounoB.  ['eHeTnyeckne  OCOOEHHOCTH  JIOUYEPHUX  KIIETOK,
00pa30BaBIIMXCS ITyTEM YHIOMHUTO34a, YSHIOPEHPOTYKIIMA U AMUTOTUYECKOTO JICTICHUSI.

Meiio3 kak IMTOJIOTMYECKass OCHOBAa OOpa30BaHUS U PA3BUTHS MOJOBBIX KIETOK — raMer.
@a3pl U cTaAMU MEPBOrO U BTOpOro aeneHuil meio3a. OcobenHoctu cunte3a JJHK B Mmeiioze.
Ocobennoctu podaszer 1 mMeito3a. MexaHn3Mbl KOHBIOTAIIUA TOMOJIOTHYHBIX XPOMOCOM U OOMEHa
UX YydacTkamu (KpoccuHrorep) B Meifoze. JlokaszarenbcTBa (IIUTOJIOTUYECKHE, TETPAJAHBIM
aHayiM3oM) KpoccuHroepa. OCOOEHHOCTH pacXOXKIACHHUSI TOMOJOTHMYHBIX W HErOMOJIOTMYHBIX
XPOMOCOM U KPOCCHHTOBEp KaK OCHOBA F€HETUYECKON PeKOMOMHAIIMH NIPU 00pa30BaHUU MOJIOBBIX
kieTok. [IpuHnMnuanbHble pa3ianyuns B MPOTEKaHWN TeHETHUECKHUX MPOLIECCOB B Meii03e U MUTO3E.
I'eneTnueckoe 3HaueHUEe Meio3a. MecToroiokeHre Meiio3a 1 depeioBaHKue Taruio- U JuIuiodas B
KU3HEHHBIX [IUKJIAX PAa3IMYHbIX PACTCHHM, )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 IIEPUOI,
Oosbllas IJI0OBUTOCTh, OOJBIIOE YHCIO XOPOHIO (PEHOTUNHYECKH Ppa3IuYMMbIX MPU3HAKOB,
CPAaBHUTEIHHO HEOOJIBIIOE YHUCIO XPOMOCOM B KapHOTHIIE, IPOCTOTa TpeOyeMoro o0opyaoBaHus,
yXoJa M HU3Kas CTOUMOCTb cojepxaHusi. CpaBHUTEIbHAs XapaKTEPUCTHKA OOBEKTOB I€HETHKH:
ropox, TOMaThl, KyKypy3a, Ipo30¢uiia, TyTOBbIH HIETKONPSA, MBIIIb, KPOJIHUK, YEIOBEK. 3HAUCHHUE
UX B PEIICHUU TEOPETHUECKUX U MPAKTUYECKUX BOIIPOCOB I'€HETHKHU.

[IpeumymiectBa Ipo30puiIbl Kak OOBEKTAa H3YYEHHUS 3aKOHOMEPHOCTEH HacleOBaHus.
XapakTepucTrKa XU3HEHHOTO IHUKIa apo3oduiel. OO0opyaoBaHue, HEOOXOoAMMOE TpH padboTre ¢
npo3oduioit. MeToauka MOCTAaHOBKH CKPEIUBAHUS U MPOBEJCHUS T€HETHUECKOTO HKCIIEPUMEHTA.
XapakTeprucTUKa MyTaHTHBIX JIMHUN APO30(HUIIbI, HCIIOIb3YEMbIX MTPHU CKPELIBaHUH.

Tema 8. MHoroo6pasue 3aKk0OHOB HacJIeJOBaAHMS.

['uOpugomornuecknii METOJT KaK OCHOBA TE€HETHYECKOTO aHaim3a. [IpuHIumuagbHbIC
OTIMYMS MeToAa, pazpaboranHoro I'. MenzeneMm, 1Mo CpaBHEHHIO C METOAOM, IMPUMEHSIEMbIM €ro
npenmectseHHukamu (L. Hoxen, Kenspeiirep u ap.).

OcHoBHbIE NIOHATHUS TeHETUKU. ['eHeTndeckas cuMBoauka. [IpaBuia 3anucu ckpenBaHus.

[Tpuunnel, 00yciapIuBarolMe pa3HooOpa3ue 3aKOHOB HACJIeI0BaHuUs: JIOKAI3allis TeHOB U
B3aMMOOTHOLIEHUsSI MEXJAy HHMH, a TaKXKE YHUCJIO AUIEIbHBIX M HEAIENIbHBIX TIEHOB,
KOHTPOJIMPYIOMIUX MPU3HAK.

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

3aKOHOMEPHOCTH MOHOTE€HHOTO0 ayTOCOMHOI'O HacieIoBaHHs. 3aKOHbl €AMHOOOpasus u
pacmerienust (1-if u 2-i 3akoHbl I'. MeHzens) A MOJHOTO M HEMOJHOTO JIOMHUHHMPOBAHUS,
KOJAOMHUHHUpOBaHUA. KauecTBeHHblE M KOJIMYECTBEHHBIE PA3IUuMsl B IMPOSIBICHUU STHUX 3aKOHOB,
00yCJIOBJICHHBIE JIOKaIM3allMell M B3aMMOJCHCTBHEM aJJIeNbHBIX TeHOB. OOBsICHEHHE W
JI0Ka3aTeNIbCTBa OOBEKTUBHOCTH 3aKOHOB, OTKPHITHIX . Menaenem, uM caMuM (THUIOTE3a YUCTOTHI
raMeT, BO3BPATHOE M aHAJIM3UPYIOIIEe CKPEIIMBAHNUS) U MOCe Hero (MOBEJCHUE TOMOJIOTUYHBIX U
HErOMOJIOTUYHBIX XPOMOCOM B Mei03€ Mpu 00pa3oBaHUM raMeT U TETpaJHbINA aHAIIN3).

VYcnoBus NposABIEHUS M CTaTUCTUYECKUM XapakTep 3akoHOB [. Menaens.

Tema 10. 3aKOHOMEPHOCTH CHENJIEHHOT0 C MOJIOM HACJIe0BAHMS.

I'enernka nona M CLENJIEHHOE C MOJOM HacjeAoBaHHWE. buonorus mnona y >KMBOTHBIX U
pacteHuii, Mukpoopranu3moB. [lonoBoil aumopdusMm. I['eHeTHyeckuil MeXaHHU3M OIpeaAeTeCHUSI



nosia. TUMbl COOTHOLIEHUS MOJIOBBIX XPOMOCOM Y pa3HbIX OpraHu3moB. [loHsATHE O Npu3HaKax,
CUCIUIEHHBIX C IIOJIOM, OrPAHMYEHHBIX IIOJIOM M 3aBHCHMBIX OT IOJda. 3aKOH KpPHCC-KpOcC-
HacienoBaHUs ~ X-CLEIJIEHHBIX  INPU3HAKOB.  Y-CIEIUIEHHOE  HacienoBaHus.  l3MeHeHue
3aKOHOMEPHOCTEH HaCIEOBaHUsl IPU3HAKOB IPU HEPACXOXKJIECHHUH TIOJOBBIX XPOMOCOM Kak
JI0Ka3aTeIbCTBO POJIM XPOMOCOM B Iepeaaue HaciaencTBeHHOH nHdopmarun. {uddepenimpoBka u
nepeonpeieieHHe MoJjia B OHTOreHese. Bkian oTeuecTBEHHBIX YUEHBIX B M3yUeHUE MpobiieM moja u
cuerieHHoro ¢ nonoM HacinepoBaHus (b. JI. Acraypos, B. A. CrpynnukoB). HacnenoBanue
3aBHCHMBIX OT I10JIa U OTPAHUYEHHBIX I10JIOM IPU3HAKOB.

Tema 11. I'eneTnka noaa.

I'eneTnka mosa W CUEIJIEHHOE C MOJOM HacieAoBaHWE. buonorus mosa y XKMBOTHBIX H
pacteHuii, MukpoopranuszMoB. [TonoBoit nemopdusm. I'eneTHueckuii MexaHn3M oIpeieIeHus Moa.
Tunsel COOTHOIIEHHS TIOJOBBIX XPOMOCOM Yy pa3HbIX opranu3moB. lloHATue o mpu3HaKax,
CLIETUIEHHBIX C II0JIOM, OTPAaHWYEHHBIX IOJIOM M 3aBUCHMBIX OT IOJIa. 3aKOH KpHUCC-Kpocc-
HacinenoBaHUsl  X-CLHEIUICHHBIX  IPU3HAKOB.  Y-CIEIUICHHOE  HaclieqoBaHusA. [I3MeHeHue
3aKOHOMEPHOCTEW HACIEAOBAaHUs IPU3HAKOB IIPH HEPACXOXKACHUM IIOJIOBBIX XPOMOCOM Kak
JI0Ka3aTeJIbCTBO POJIM XPOMOCOM B Iepesiade HacleAcTBeHHON nHpopmanuu. JuddepeHunpoBka u
nepeorpeieieHue 1oja B OHToreHese. Bkiiag 0TeuecTBEeHHBIX YUEHBIX B H3yUeHHE Po0JIeM mojia 1
cueruieHHoro ¢ nosom Hacienoanus (b.JI.  AcraypoB, B.A.CtpynnukoB). HacnenoBanue
3aBHCHMBIX OT I10JIa U OTPAHUYEHHBIX MOJIOM IpHU3HAKOB. COOTHOLIEHHE IO MOy B MOIYJIALUNA U
3HaYeHHE UCKYCCTBEHHOM PETyJISILIMM €r0 B MPAKTUUECKON OMOJIOTHH.

OcoOeHHOCTH HACIEeIOBAHUS IIPU HEPETYIIIPHBIX THIIAX MOJIOBOTO Pa3MHOKEHHS.

Tema 12. U3MeHYHBOCTD.

Knaccudukanuss  u3meHunBoctd. IloHATHE 0O  HACIEACTBEHHOW, T'€HOTUIHYECKOM
M3MEHYUBOCTH (KOMOWHATHMBHAs M MyTAal[MOHHAs) M HEHACJEJICTBEHHOW; (eHOTHUIMHUeCcKOi
(MomupUKaMOHHAs M OHTOTGHETHYECKas)  WM3MEHUYMBOCTH.  KoppensiuoHHas  WIH
COOTHOCHUTENbHAs U3MEHUYHUBOCTb.

OnTOreHeTHyeCcKas N3MEHUYMBOCTD: ONPEEIICHNE, IPUYNHBI, 3HAUCHHUE.

MonudukanioHHass HW3MEHUYUBOCTH: ONpEeNIeHUe, MPUYMHBI, H3MEHEHHUS MpPOSBICHUS
JEHCTBUSI T€HOB IIPM pealu3allid TEeHOTHUIIAa B PA3IUYHBIX YCIOBHUSAX Cpelpl. |'eHeTmueckas
00yCIIOBIEHHOCTh MOJIU(UKALMOHHOW W3MEHYUBOCTHU. [loHSATHE O HOpME peakiuu NpPU3HAKOB:
y3KOM, IIMPOKOM, OJHO3HAYHOH. 3HayeHHe MOAM(PUKAIMOHHOM HW3MEHYMBOCTH B aJalTalud
OpraHW3MOB, JUIA DBOJIOIMH W CceleKuu. lVcrmonp3oBaHWe 3HAHUW O MOIUDHUKATMOHHOMN
WU3MEHUYMBOCTH IIPU3HAKOB B IIPAKTUUECKOM CEIbCKOXO03IMCTBEHHOM 1E€ATENBHOCTH YEIOBEKA.

Matematuueckue  METOJbl, HCHOJb3yeMble TMpPU  H3YYEHUH  MOIU(PUKALMOHHOU
M3MEHYMBOCTHU. | eHeTHYecKas 0THOPOTHOCTh MaTepraa Kak He0OOXOAMMOE YCIIOBHE ISl U3yUCHHS
MoaudukanoHHON M3MeH4YnBocTH. HopManbHOE pacmpeneneHne — ee riaaBHas 3aKOHOMEPHOCTb.
KoHCTaHTBl BapHallMOHHOTO psJla M KX HCIOJIB30BAHHWE MJI BBISIBICHHUS POJIM TI'EHOTUIA B
ONpEEICHUN HOPMBI PEAKIUH.

KomOuHaTHBHAsE U3MEHUMBOCTB: OIPE/IeIeHNE, MEXaHU3Mbl BOBHUKHOBEHHS (0COOEHHOCTH
MOBE/ICHHUA TOMOJIOTUYHBIX M HETOMOJIOTMUHBIX XPOMOCOM B IIpoliecce OOpa3oBaHUS TaMer,
NEPEKPECTHOE OIIOAOTBOPEHUE OPraHU3MOB), TeHETHUECKasl CYIHOCTh, (heHOTUIHYECKUi (et
Y 3HAa4YeHHE B aJ[alTallu1, IBOJIOLUH, IPAKTHKE.

MyTanoHHass ~ U3MeHUMBOCTh.  OmpeneneHue, MNPUHLMIB  KIacCU(UKAIMH: IO
HAIpPAaBIICHUIO: TPSMbIE W OOpaTHbIE MYTallMW; MO TMPOSIBICHUIO y TE€TEPO3UTOT: JOMUHAHTHBIE,
peleCCUBHBIE, C HENOJHBIM JOMHWHHUPDOBAHMEM, HE3aBUCUMOE IIPOSBIEHUE; IO MECTY
BO3HUKHOBEHHUSI B OpraHU3M€ — COMAaTHYEeCKHE, T€HEpaTHBHbIE; MO M3MEHEHHIO (eHOoTUIa —
MopdoJoruueckue, OHoXuMUIeckre, (U3NOIOTHUECKHUE; 110 alalTUBHOMY 3HaYCHHUIO — JICTAJIbHbIE,
MOJTyJIETAJIbHBIC, HEUTPAJIbHBIC, MOJIE3HBIC; OTHOCUTENBHBIM XapakTep pasiMuhid MyTalud IO UX
aJanTUBHOMY 3HaueHHto. IloHATHe o0 OHONOTMYECKOM U  XO3SAUCTBEHHOW TOJIE3HOCTH
MYTallMOHHOTO U3MEHEHUs Mpu3HaKka. ['eHeTnyeckue KoieKuuu MyTaHToB pacteHuil (B B1Pe um.
H.M. BaBusoBa), >KUBOTHBIX, MUKPOOPTaHU3MOB, UX MOJACP)KaHUE M HCIIOJIb30BaHUE YETIOBEKOM.



Knaccudukanus Mytanuii mo M3MEHEHHIO B TCHOTHIIE: T€HHbIE, XPOMOCOMHBIC, T€HOMHbIE U
LHUATOIUIA3MAaTUYECKHE.

I'ennple Mytanmu. OmnpezneneHue, MOJEKYJSIPHbIE MEXaHHW3Mbl BO3HUKHOBEHMSI: 3aMEHBI
ornenpHbIX HykieotunoB B JIHK rena, mepecTaHOBKM; IyIUIMKalW{, BBINAJECHUS W BCTaBKU
HYKJICOTUAHBIX Tap, NPUBOAALIMNE K CIBUTY paMKH CUYHUTHIBAaHMA HWH(QOPMALMHU; OIIUOKH
peAyIUIMKAIMK, TPAHCKPUIILUK, TpaHCIAUuH, penapaunu. deHotunuyeckuil >QpQpexT u 3HaueHue
TEHHBIX MyTallMi B aJaliTallu{, IBOJIIOLNN U MIPAKTHUKE.

XpoMOCOMHbIE TiepecTpoiku (Wiau abeppauuu). BHyTpuxpoMocoMHBIE TNepecTpOiKu:
HEXBaTKU (JePUILICHCH U JCJICIUH), YMHOXEHUE HUJICHTUYHBIX YYacTKOB (IyIJIMKAIlMK1) UHBEPCHUH,
UX TEHETHYecKas CYIIHOCTb. MeXXpPOMOCOMHBIE MEepPecTporku — TpaHciokauuu. OcoOeHHOCTH
MeHo03a MpPHU pa3IMYHBIX THUIIAX BHYTPU- U MEKXPOMOCOMHBIX IiepecTpoek. Lluronorunueckue
METOJIbl OOHapy>KEHUS XPOMOCOMHBIX IepecTpoek. MeXaHu3Mbl BO3HMKHOBEHMSI XPOMOCOMHBIX
nepecTpoek. JIMCKPEeTHOCTh M HENPEPBIBHOCTH B OPraHM3allid HACJIEICTBEHHOIO MaTrepuaa.
3Ha4YeHNE XPOMOCOMHBIX ITEPECTPOEK B IBOJIFOIUH.

I'enomHble MyTauuu. ['eHeTHdeckas CyIIHOCTb. YMHOXXEHHE TaIUIOMJHOTO Habopa
XxpomocoM — nonuruiouaus. @eHorunudeckue 3pPexTs nonurmionanu. MckyccTBeHHOE OTyuyeHue
MOJIUIJION/IOB. ABTOMONUIUION M. Paciienyienne 1mo reHoTury M (eHOTUIY IMpPHU CKpEIIWBaHUU
ABTONOJIUIIONIOB.  AJUIONONUIUIONusA. Melo3 H  HAcleJOBaHWE y  AJUIONOJUILIONIOB.
AMOUANIIIONANA KaK MEXaHU3M MOJMy4YeHHs MIoAoBUTHIX amtononumuionnoB (I'./]. Kapneuenko).
PecunTe3 BUIOB U CUHTE3 HOBBIX BUAOBBIX GopM. [lonumnonnneie psipl. 3HaueHHE MOIUTUIOUINH
B DBOJIIOLIMM M CEJIEKUUU pacTeHuil. EcTecTBeHHas W OJKCIEpUMEHTAIbHAs MOJIUIUIOUANA Yy
KUBOTHBIX. ['arutonns, ee CynHOCTb, 3HAaYECHHE.

AHeynonuruion st (reTeporuionins):  aKpodBOJIOLl W MOHOCOMMKH, MOJHMCOMHKH.
MexaHn3M BO3HUKHOBEHUS, FTeHeTUYecKas CylIIHOCTh. OcoOeHHOCTH Meio3a 1 00pa3oBaHUs raMeT
y aHeymionnoB. JKU3HECIOCOOHOCTh W IJIOJOBUTOCTh AHEYIJIOWAHBIX (opM. 3HaUYeHUE B
aJanTaiuy, 3BOJIFOLMY U MPAKTHKE.

CrnoHTaHHBI MyTalMOHHBIM mpouecc. OnpeneneHue, oOHapy>KEHHE IEPBBIX MyTalui,
W3y4YeHUE MYyTallMOHHOro mporecca. MyrtanuonHas teopuss [.ne @puza. OCHOBHBIE
XapaKTEPUCTHKU CIIOHTAHHOTO MYTAIlMOHHOIO TIpoliecca. 3aKOH T'OMOJIOTMUECKHUX pAIOB B
HAaCJIEACTBEHHON N3MEHUYNBOCTH, OTKPBITHIA H.M. BaBMIIOBBIM, €ro TEOPETHUECKOE U MMPAKTHYECKOE
3HAYCHHUE.

WuayurpoBaHHbIT MyTallMOHHBIA Mpoluecc. MyTareHsl (QU3MYEecKHe, XHMHUYECKUEe U
OMOJIOTHYECKHE, B TOM YHCJE AHTPOIOT€HHOI0 MHPOHCXO0XAeHUS. OCHOBHBIE XapaKTEPUCTHKH
pPaguanoOHHOTO M XUMHYECKOTO MyTareHes3a.

['eHeTHuecKkue TMOCIEACTBUSL 3arps3HEHUs] OKpYXKaromied cpeabl (U3UUECKUMH |
XUMHUYECKUMHU MyTareHamu. KoinyecTBEeHHbIE METOAbl ydeTa MyTaluid Ha pPa3HbIX OOBEKTax.
UyBCTBUTEIBHBIE TECT-CUCTEMBI Ul BBISIBICHHS MYTareHOB CpEAbl M OLEHKM CTENEHU
TE€HETUYECKOTO PUCKA.

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

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

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

3aKOHOMEPHOCTH HACJIEAOBAHUS HEAJUIEIbHBIX F€HOB. 3aKOH HE3aBHCHUMOIO HACJIEIOBAHUS
U CcBOOOJHOrO KOMOMHHMPOBAaHUS s HeauledbHbIX TreHoB (3-if  3akoH [ .Mennens),
JIOKQJIM30BAHHBIX B Pa3HBIX ITapaX FOMOJIOTMYHBIX XPOMOCOM IPH OTCYTCTBHUU B3aWMOJIECHCTBUSA
MeXIy HUMHU. Pacmiennenue mo (eHOTHUITy M TEHOTHIY MPH JUTHOPUIHOM M MOJUTUOPUIAHOM
CKpemuBaHMM. JlOKa3aTenbCTBa TE€HETMYECKMM aHAJIM30M HE3aBHCUMOCTH  HACIEAOBaHUS
NPU3HAKOB M CBOOOJBI MX KOMOMHHpoBaHUsA. LluTonormueckue OCHOBBI 3aKOHOB [ .MeHpens.
CBoOoaHas mepeKoMOMHAITNS TEHOB — IPUYMHA KOMOMHATUBHOW M3MEHYUBOCTH.

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



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

3aKOHOMEPHOCTH  HACJIEIOBaHUS HEaUIeAbHBIX T€HOB NPU UX B3aUMOJACHCTBUH.
buoxumuueckas CyIIHOCTb B3aUMOJEHCTBUS HEAICNIBHBIX TI'€HOB. THIBI B3aMMOJECHCTBUS
HeaJJIeNbHBIX TE€HOB: KOMIUIEMEHTapHOCTh, 3IHCTa3, MOJUMEpPHs, MOAUPUIMpYIOIIee JeHCTBUE
reHoB. M3meHeHue (opMmyibl paculeryieHust sl JAUICHHOTO HE3aBHCHMOTO HAcJelOBaHUS B
3aBUCHMOCTH OT THWIIA B3aUMOJACWUCTBHUS HeEAIENbHBIX T'€HOB. OTIWYUTENTbHBIE OCOOCHHOCTH
HacJIeJOBaHMs KOJIWYECTBEHHBIX NIPU3HAKOB. BiusHNe yClIOBUH Cpellbl Ha pealn3aliio IeHOTHUIIA.
Coueranue TrUOPUAOIOTHYECKOTO, OHTOIC€HETHMYECKOTO U OHMOXMMHUYECKOTO METOJOB Kak
HE00X0/IMMOE YCJIOBUE T€HETUYECKOr0 aHajiM3a B3auMOJEHCTBHs TeHoB. [lnelioTponHoe aelicTBUe
T'€HOB.

Tema 15. 3aK0HOMEPHOCTH CLHENJICHHOI0 HACJIeI0BAHUS.

[lonsiTue 0 LETOCTHOCTM U  JUCKPETHOCTH reHoTumna. HacimegoBaHue TeHOB,
JIOKQJIN30BAHHBIX B OJIHOM XpOMOCOME — CLEIUIEHHOE HacleloBaHUeE. PaciuenieHue B OTOMCTBE
ruOpuioB npu cuerieHu reHoB (padotsl T. I. Moprana) u ero otimuue OoT pacHIeIyieHUs MpU
HE3aBHCHMOM HACJIEI0BAaHUU U IUICHOTPOIHOM JEHCTBUM reHa. [logHOEe M HenmoiHoe ClemIeHueE.
I'eHeTnyeckoe  J0Ka3aTeNbCTBO  NEpekpecTka ¢ oOMeHa  ydacTKaMH  (KpOCCHHTOBOpa)
TOMOJIOTHYHBIX XpOMOCOM. KpOCCHHTOBOp Kak MeXaHH3M IEepeKOMOMHAIIMN HACJIeACTBEHHOCTH
uHbopMalMu — Mepa CWIbl CIEIUIEHUS TEeHOB M MpUYMHA KOMOMHATHBHON HM3MEHYHUBOCTH.
TeopeTnueckoe 3Hau€HUE SBJICHMUS CLEIUIEHHS T'€HOB: JOKa3aTENIbCTBO JIOKAIM3alMM TI'€HOB B
XpOMOCOME, JIMHEHHOTO UX PAacIoJIOKEHUS B HEH Ha ONpPENIeJICHHOM PacCTOSHUU Jpyr OT JIpyra,
MOJBWKHOCTH TeHOMa. OCHOBHBIE IOJIOXKEHHS XPOMOCOMHOH TEOpMM HaciencTBeHHocTH T.
Moprana. IlpakTHueckoe 3Hau€HHE: IOCTPOCHHWE TEHETHYECKHX KapT: OMNpEJeNIeHHE TPYIIIIbI
CLETUIEHUS, JIOKAIU3allud TIE€Ha, II0CJIEJ0BATEIbHOCTH HX PACIOJIOKEHHS B XpOMOCOME U
pacctosiHue Mexay TreHamMu. COOTBETCTBHE 4YHCHAa TPYMI CLHEIJICHUS TallJOWJHOMY YHUCIY
XpOMOCOM.

JlokazaTenbcTBa KPOCCHHIOBEpPA LIUTOJOTMYECKUMHU METOJAMU U TETPAJHBIM aHAIU30M.
KpoccunroBep  paBHBIM, OJWHAPHBIM, MHOKECTBEHHBIM, MEHOTHMUECKUH, MHUTOTHUYECKUN
(comatmueckuii Mo3auiuiM), HepaBHbIM. [loHAaTHe 00 wuWHTEphEepeHIIMH W KOWHITUACHITUY.
IIpenmnonaraemble MeEXaHU3MbI KpOCCHHTIOBEpa. CpaBHEHME LIUTOJIOTUYECKUX M TEHETUYECKUX KapT
xpomMocoM. OcoOEHHOCTH TE€HEeTHYECKHX KapT MpOKapuoT. BnusHue pa3nuuHbiXx (QakTOpoB Ha
4acTOTy KPOCCHHIOBEpA: CTPYKTYpPhl XPOMOCOM, I0J1a, (PYHKIIMOHATIBHOTO COCTOSIHUSI OPraHU3Ma,
BHEUIHUX (PaKTOpOB cpenpl. ['eHeTHdyeckuil KOHTPOJb KOHBIOTAMM XPOMOCOM U  YaCTOTHI
KpoccuHronepa. Poib nepekpecta XpoMOCOM U PEKOMOMHALIMY B 3BOJIOIMU U CEJICKLIUU PACTCHHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 16. 3akoHOMepHOCTH U3MEHYHBOCTH.

Kom0OuHaTHBHAs U3MEHUMBOCTh: OIpe/eeHIe, MEXaHU3Mbl BOSHUKHOBEHUSI (OCOOEHHOCTH
MOBEJICHUST TOMOJIOTMYHBIX M HETOMOJIOTMYHBIX XPOMOCOM B THpoliecce 0Opa3oBaHUS TaMer,
MEPEKPECTHOE OIJIOIOTBOPEHUE OPTaHU3MOB), TCHETHUECKAsl CYITHOCTh, (peHOTUIIMIECKUi Y ekt
Y 3HA4CHHE B aJJalTallu{, IBOJIOLUH, IPAKTUKE.

MyrannonHast u3MeH4MBOCTh. Kiaccudukanus MyTanuii mo HM3MEHEHHIO B TEHOTHIIE:
TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE U IUTOIJIa3MaTHUYECKHE.

I'ennble Mytanuu. OmnpezaeneHue, MOJEKYISIPHbIE MEXaHHU3Mbl BO3HHUKHOBEHHS: 3aMEHBI
otnenbHbIX HykieotunoB B JIHK rena, nepecraHoBKkM; IyIUIMKalWM, BBIMAJEHUS U BCTaBKU
HYKJICOTHJHBIX TMap, NPHUBOJAIIME K CIABUTY pPaMKH CUYUTHIBaHUSA WHGOpMAlUU; OLIMOKHU
penyIIMKaK, TPAaHCKPUIIMY, TpaHCIAuy, penapanuu. @enorunuueckuit 3¢dext 1 3HaueHue
TeHHBIX MyTallUi B aJJalTalluy, IBOJIIOLUN U MPAKTUKE.

XpoMocoMHbIe TepecTpoiiku (unu  abeppanuu). BHYTpHUXpOMOCOMHBIE TEPECTPOKU:
HeXBaTKH (IeuIIeHCH U JIelelIMH), YMHOKEHNE HJIEHTUYHBIX yYacTKOB (IyIUIMKAllMK) UHBEPCHUH,
UX TEHETHYECKash CYIIHOCTb. MEXXpPOMOCOMHBIE MEpecTpOiKu — TpaHcilokaruu. OcoOeHHOCTH
Meio3a TpU pa3IUyYHbIX TUIMAX BHYTPU- U MEXKXPOMOCOMHBIX mHepecTpoek. lluTomormyeckue
METOABl OOHapyKEHUs XPOMOCOMHBIX IepecTpoeK. MeXaHU3Mbl BOSHMKHOBEHHSI XPOMOCOMHBIX



nepecTpoek. JIMCKPeTHOCTh M HENPEpPHIBHOCTh B OPraHM3allMd HACJEICTBEHHOIO0 Marepuaa.
3HavYeHNE XPOMOCOMHBIX MEPECTPOCK B IBOJIIOIHH.

I'enomHble MyTanuu. ['eHeTHYeckas CYIIHOCTh. YMHOXKEHHE TaIuIOMJHOTO Habopa
xpoMocoMm — nosruionaus. ernorunuueckue 3P heKTs MOTUILTONANH. VICKyCCTBEHHOE TIOTyYeHHE
MOJIUTUTOUIOB. ABTOMONUIUIONANS. Paciienienne mo reHoTuny ¥ (EHOTUIY TIPHU CKPEIUBAHUU
ABTOINOJUILIONIOB.  AJonosuruionaus. Meio3 W HacleAOBaHHE Yy  AJUIONOJIUILIOUIOB.
AMpumuionus Kak MeXaHu3M MoNydeHus TioAoBUThIX amnononuruionaos (I'.J1. Kapnedenko).
PecunTte3 BUAOB M CMHTE3 HOBBIX BUAOBBIX (popM. [lonmurmonanapie psanbl. 3HAaUCHHUE TTOTUTUIONIUN
B JBOJIOLMU W CEJIEKUMHU pacTeHuM. EcTecTBeHHass W HSKCIEpUMEHTalIbHAs MOJUIUIOUAUS Y
KUBOTHBIX. ["arutonamsi, €e CynHoCTh, 3HAaUCHHE.

AHneynonumionaus (TETEPOIUIONINS): AKPOIBOMIOI] U MOHOCOMHKH, TIOJHCOMHUKH.
MexaHu3M BO3ZHHUKHOBEHHUS, TeHETHUECKas CyITHOCTh. OCOOCHHOCTH Melo03a U 00pa30BaHUs raMeT
y aHeymionaoB. JKH3HECTOCOOHOCTh M IUIOJOBUTOCTh AaHEYIUIOMAHBIX (opMm. 3HaueHue B
aJlanTaIuu, YBOJIIOINH U MPAKTHKE.

[lonaTue O HOpME peakIUu MPU3HAKOB: Y3KOM, IIMPOKOW, OAHO3HAYHOW. 3HayeHUe
MOAN(PUKAITMOHHOW W3MEHYMBOCTH B aJanTalldd OPTaHW3MOB, JJIS SBOJIONMH M CEJICKIUH.
Hcnonb3oBaHne 3HaHUN O MOIU(MDUKAIMOHHOW W3MEHUYMBOCTH TMPH3HAKOB B TMPAKTHUECKOMN
CEITbCKOXO3MCTBCHHOM ACATSIBHOCTH YSIIOBEKA.

l'enernyeckass OJHOPOJHOCTH MaTepuana Kak HEOOXOJUMOE YCIOBHE s H3ydYeHUs
MoAu(UKAITMOHHOW M3MEHUYMBOCTU. HopMmanbHOE pacmpeneneHne — ee TJiaBHask 3aKOHOMEPHOCTb.
KoHcTaHTBl BapualMOHHOTO psa M HMX HUCIOJb30BAaHWE JUISl BBISABICHHUS POJM TE€HOTHIA B
oTpe/IeJICHUH HOPMBI PEaKITUH.

Tema 17. OcCHOBBI FreHeTHKH YeJIOBEKA.

YeoBek Kak 00BEKT T€HETHYECKOT0 UCCIIETOBAHMS.

Meroabpl  U3y4eHMS] T€HETUKM  YENOBEKAa:  I'EHEaJOTMYECKUW,  IUTOJIOTMYECKUH,
OMOXUMUYECKHM, OJIM3HEIOBBIM, OHTOTCHETUYCCKUN, TOIMYJISIIUOHHBIA, METOJl TUOPHAN3AINN
knetok u JIHK, ux cneunduka u 3HaueHue ais MEAUKO-TEHETHMYECKOTO KOHCYJIbTHPOBAHUS
HACeJICHHS.

['eneanornueckuii — reHeTHYecKass CHUMBOJIMKA, COCTaBJICHHWE M AHAIN3 POJOCIOBHBIX C
IIETBI0 YCTAHOBJICHUS XapaKTepa HacIe0BaHUS TPU3HAKOB.

[{uTonmornyeckuii — WCMNONb30BaHHE OOBIYHON u  AUQPPEPEHIIUPOBAHHON 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, TPAHCIOKAIMAMA W W3MEHCHHEM YHCJIa IEJIBIX ayTOCOM HJIM TOJOBBIX XPOMOCOM.
Bo3MoXHOCTH TPOPUITAKTHKY POKICHUS IeTeH C TAKUMHI aHOMAIUSIMHU.

buoxumuyecknii — BBISIBICHHWE W aHAINW3 OTACIBHBIX TEHHBIX MYTAIlUH, SBIISIOIINXCS
MPUYMHON CMHTE3a aHOMAJIbHBIX OCJIKOB y YeloBeKa. AHAIIU3 CTPYKTYPBI T€HOB, OTBETCTBEHHBIX 32
CHHTE3 Q- U B-1iemneit remornoOuHa.

br3HEnoBRI METO/] — MCIOJb30BaHUE CHCIIMAIBHONW BBHIOOPKH JIHOJIEH — OJIM3HEIOB, Kak
MOHO-, TaK ¥ JU3UTOTHBIX, JJIS BBISBIICHUS JIOJIU HACJIEJACTBEHHOCTH U JOJU CPEbl B MPOSIBICHUU
MpU3HaKa.

OHTOT€HETUYECKUI — M3y4YeHUEe TPOSBIICHUS MpPU3HAKA HA Pa3HBIX JTalax OHTOreHe3a, a
TaKK€ BBISABICHHE F€TEPO3UTOTHOIO HOCUTEIIHCTBA.

[TonynsauMOHHBIE — METOJ OMNpeAeNIeHUs YacTOThl BCTPEYAEMOCTH U  paCIpeesICHHs
OTJICTTLHBIX TEHOB ¥ TEHOTHUIIOB Cpeau HaceneHus. M3omsTel. BiusHue 0JM3KOpOACTBEHHBIX OpakoB
Ha U3MEHEHUE TeHETUUECKOU CTPYKTYPhI MOMYJISIUH.

I'ubpuauzanms comatnyeckux kiaeTok u JIHK kak MeToasl onpeneneHus: Tpynn CleTIeHUs
Y JIOKAJIM3aIlMi T€HOB B HUX Y YE€JIOBEKa, YCTAHOBJICHUS CTETICHU (DPHIIOT€HETHUECKOTO U KPOBHOTO
pOACTBA.



[Tpobnembl MeaMIMHCKONW reHeTHkH. HacnencTBeHHble O0JIe3HM, MX PAacHpOCTPaHEHHUE B
MONYJIANMAX YenoBeka. [IoHsaTHe 0 HacIeCTBEHHBIX U BPOXKICHHBIX aHOMAIIHSX.

I'enetnueckass KoOHLENIMs KaHueporeneza. MmmyHoreneruka u mnpoOnemsr CIIM/la.
I'emanuTHueckre aHOMAJIMU M UX TeHEeTHYecKasi 00yCI0BIEHHOCTh. bosie3Hr oOMeHa BEleCTB.

[TpryrHBI BOZHUKHOBEHMS BPOXJIECHHBIX M HACIEACTBEHHBIX 3a0ojeBaHUU. | eHeTHueckas
OMACHOCTh DPAJHMALMKM, XUMUYECKHX MYTAar€cHOB M KAHIIEPOI€HOB. 3HAYEHHE HWCCIEAOBAHUM I10
OLICHKE CTEIEHU TEHETUYECKOrO0 pHUCKa KOHTAKTa C MyTareHamu cpefsl. Bo3moxkHOCTH
npoUIAKTUKU M Teparnuy HaclIeJICTBEHHBIX aHOMalui. 3HaueHHWEe paHHEH MUarHOCTHKHU. 3ajayu
MEIUKO-TEHEeTUYEeCKON CIykObl B TNpO(UIAKTUKE, IUATHOCTUKE M Tepaluu HaCIeICTBEHHBIX
aHOMAaJIH.

Ponmes  HacnenCTBEHHOCTH W cpelbl B OOy4eHMHM W BOCHHMTAaHUM. | eHeTHdeckas
PaBHOLIEHHOCTB BCEX PAC U HAIMOHAJIBHOCTEM.

Tema 18. IlonyasinnoHHAs reHeTHKA.

[lonymaumss u ee reHermyeckas cCTpykrypa. [lomymanuu opraHusmMoB ¢ caMo- H
[IEPEKPECTHBIM  OIUIOJOTBOPEHUEM. ['eHeTnyeckass CTpPyKTypa B CaMOOILIOAOTBOPSIOLIEHC
nonynsuud. Yuenne B. Morancena o momymisinusX M YHCTBIX JIMHUAX. HacliemoBaHue B YMCTHIX
JUHUAX W B IONYJHSLIMAX CaMOOIUIOAOTBOPAIOIIMXCA BHUAOB. ['eHeTHMdeckas CTpyKTypa
MMAHMHUKTUYECKUX nonyJisinuid. HacienoBanne B Takux nomyysinusax. ['eHeTnueckoe paBHOBECHE B
MMAHMUKTUYECKUX aAKPOJIBOJIIOLUU IOMYJSALHUHA, €r0 TEOPETUYECKUN pacyeT Ha OCHOBE 3aKOHA
Xapnu-BaiinOepra v UCIoNIb30BaHNE B IPAKTHUECKUX HCCIIEA0BAHUSAX.

@DakTOpbl T'CHETHYECKOW AWHAMHMKHU Tomyisuuil. MHOpUIUHT U ero posib B JUHAMUKE
nonyysanui.  Ilpomecc romosurotmszanmu. Pons  MyTanMoOHHOTO mponecca B U3MEHEHHH
TeHETUYECKON cTpyKTypbl mnomyisiunu. Yuenue C.C. YUerBepukoBa. MyTalMOHHBIM Ipy3 U €ro
BO3pacTaHWE B MOMYJSIIUSAX B CBA3M C 3arps3HEHUEM OKpy»Karolell cpeabl (U3NYECKUMHU U
XUMUYECKHUMH MyTareHaMu aHTPOIIOT€HHOIO IIPOUCXO0XkAeHMs. HeHanpaBiieHHOCTE MyTalMOHHOTO
mporuecca.

[TomynsmoHHbIe BOJIHBI (peii¢ TeHOB), UX CHEUU(UYHOCTD U POJb B JUHAMUKE T€HHBIX
4acToT.

JlelictBue oTOOpa Kak HaIpaBistomiero ¢akropa sBoitonuu mnomyssuuil. [lonstue o6
a/IalTUBHON 1IGHHOCTH F€HOTHUIIOB U K03 dunrenta oréopa.

I'eneTnueckue (HakTOpPbl U3OJALMMUA: XPOMOCOMHBIE IEPECTPONKH, aBTO-, AJUIOTIOIUILIONINS
U JIp. ¥ UX POJIb B MIPOLIECCE IBOITIOIUHN KaK MEXaHU3MOB BHJI000Pa30BaHMUS.

I'eneTnyeckuii rOMeoCTa3 M €ro  MEXaHU3Mbl, TI€TEPO3UTOTHOCTb, TE€HETHYECKUI
nonuMopdusm (mepexonaHslii U cOanancupoBaHHbI). M30depMeHTHl U OMOXUMHYECKHI MeTox
aHaM3a MoJIuMop(hu3Ma MOMyJIISAIHHA.

3Ha4YeHNE T€HETUKH B PAa3BUTHU JBOJIIOIMOHHOW TEOPUHU. 3HAYEHUE NEHETHKH IOIYJISAIHI
ISl SKOJIOTUM U OMOT€OIICHOJIOTHH, a TaKKe B KOMIUIEKCE MPOoOJIeM OXpaHbl MPHPOJIbl. Mepsl 1o
COXPAaHEHHUIO reHO(OHIa MIaHETHI.

Tema 19. I'eHeTH4YeCKHE OCHOBBI CeJICKIMH.

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

Cenexuus — Hayka u TexHoJsorus. [IpeameT u MeTob! ccieaoBaHus. YU4eHrne 00 HCXOAHOM
Marepuae B celIeKIuu. LIeHTpbI IPOUCX0KIeHU KYJIBTYpHBIX pactenuii no H. M. BaBuiiosy.

VcTOYHUKHM W3MEHYMBOCTU JJIsi CEJIEKIIMM: KOMOMHATHBHAsi M3MEHUMBOCTH. [IpUHIMIBI
noadopa map Ui cKpermuBanus. MyTaloHHast ©13MEHUYMBOCTh. VICNoIp30BaHNne HHAYLUPOBAHHOM
MYTAallUOHHOW H3MEHUYMBOCTH B CEJIEKIMM PACTeHHMH U MHUKPOOPTaHU3MOB (IIPOJYLIEHTOB
AHTUOMOTHKOB, BUTAMUHOB, aMUHOKHCIIOT). POJb MOMUIUIONIMU B MOBBIIIEHUH MPOJLYKTUBHOCTH
CEJIbCKOXO35IMICTBEHHBIX PACTCHUM.

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



Uctopus cenexuun B Poccun. Pabotsr 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. Iununa, A. JI. Ma3snymoBa. YacTHasi cenekuusi pacTeHUM, KUBOTHBIX,
MUKpOOpranu3mMoB. OcoOEHHOCTH pacTeHuid Kak oObekTa cenekuuu. Copra pacTeHui.
OcoOeHHOCTH KHUBOTHBIX KaK 0OBeKTa ceneKiuu. [1oposbl )KMBOTHBIX. POIOCTIOBHBIE KUBOTHBIX.
Oco0OeHHOCTH MHUKPOOPraHM3aMOB Kak o00bekTa cenekiuu. OCHOBHBIE METOJbl CEeJIeKIUU
MHUKpPOOPTaHU3MOB.

Cucrembl cKkpemyBaHusa: WHOpuUAMHT (MHIYXT) JIuHelHas cenekuus W MEXIUHEHHbIe
rubpuasl. Ayropuaunr. OTnanenHas ruOpuau3anus. BeKKpocchl, HACHIIAIONINE CKPEIIUBAHUS U
VX 3HA4YCHUE.

SIBeHue rereposuca, €ro MEXaHW3Mbl, UCIOJIb30BAHUE NMPOCTHIX U JIBOMHBIX TMOPUIOB B
pacTeHMEBOJCTBE M  KMBOTHOBOJCTBE. I[IpomM3BOACTBO THMOPUIHBIX CEMSH Ha OCHOBE
IIUTOIUIA3MAaTHUECKON My>KCKoM cTepriibHOCTH. Hacnenyemocts. Koadduuument nacnexyemoctu u
€ro HCIOJIb30BaHUE B BHIOOPE METOOB CEIEKIUH.

MeToab! 0TOOpa: MHAWBUIYAIBHBIM U MacCOBBIA OTOOPHI U MX 3HaueHue. IHANBU Ty abHbIH
oTOOp Kak ocHOBa cejekiuun. CuOCEneKIus, METO T MOJIOBHHOK, OIIEHKA 10 MMOTOMCTBY. 3HaUeHUE
yCIIOBUI BHEUIHEN cpenbl s 3G GeKTUBHOCTH 0TOOpa. Ponb HacaeCTBEHHOCTH, H3MEHYMBOCTH U
0TOOpa B CO3/1aHUU TIOPO/T )KMUBOTHBIX, COPTOB PACTEHUH U IITAMMOB MHUKPOOPTaHU3MOB.

Ponp renotuna u ycimoBuil cpenbl B NMPOSBICHUU MOTEHIMAIBHBIX BO3MOYKHOCTEW IOPOI,
COpPTOB, IITAMMOB.

Tema 20. I'eneTnka pasBuTHS.

OHTOreHe3 — peann3anusi FeHETUYECKON MPOrpaMMBl PA3BUTHS B OIIPEAEIICHHBIX YCIOBUAX
CpEIBbl.

I'enernyeckue ocHoBBl auddepeHunpoBku. llepBuunas auddepeHunpoBka MUTOILUIA3MbI
AWNEKIETKH 70 OIUIOAOTBOPEHMS, MpeAeTepMUHaIMs oOliero ruiaHa pasButus. [lempeccus u
penpeccusi reHoB. [IpocTpaHCTBEHHBIE M BpEeMEHHbIE pa3inyus 3((EKTOB I€HOB B OHTOIEHE3E.
Posb rOpMOHOB B JIeTIpecCUU I'€HOB.

I'enernyeckas perymsnus auddepeHIMpPOBKM Ha ypOBHE TIeHOB (aMIUIM(UKAIMs), Ha
YPOBHE XPOMOCOM (JIyIJIMKAIMsl Y4YacTKOB, IMOJUTEHUS, MOJUIUIONIUS). SnepHbIl ayanusMm u
MOJIMIUIONINS. MakKpoHykieyca y UHQYy30puil. Perymnsius axkTUBHOCTH TE€HOB B CBSI3U C
NESTENIBHOCTBIO JKEJIE3 BHYTpEHHEN cekpeuuu. KackanHas perynsnus TI€HOB B OHTOTEHE3E.
JnrensHocTth ku3Hu M-PHK. llenu GmocunTe3za. Bpemsi neiicTBusi reHoB. MeToabl M3y4eHUS
JeWcTBUS TeHOB U JuddepeHpoBKa (TUOpUaM3aMs COMAaTHUECKUX KIIETOK, TPaHCIUIAHTAIHs
siep ¥ TKaHel). ['eHeTnueckre OCHOBBI COBMECTUMOCTH M HECOBMECTUMOCTH TKaHEH.

B03MOXHOCTH yNpaBiI€HUs OHTOI€HE30M. 3HAUY€HHWE BHUTAMHUHOB, TOPMOHOB M JpPYIHX
OMOJIOrMYeCKH aKTUBHBIX COCIMHEHUN B OHTOT€HE3€. DKCIPECCUBHOCTD U NIEHETPAHTHOCTH I'€HOB.

OntoreHernueckass Hu3MeHYMBOCTb. CTaiuM M KPUTHYECKHE TIEPUOABI B DPA3BUTHUMU.
CucTeMHBI KOHTPOJIb T€HETHYECKUX MPOIECCOB.

OHToreHeTnueckas ajanTanus, 3HAYCHHE TEHOTHUIIA B OO0ECIEYCHUH IIACTUYHOCTH
OpraHu3Ma Ha pa3HbIX cTaauax pa3BuTusA. l[loBeneHme Kak MexaHHW3M ajanTanuu. [ 'eHeTHnka
noBeaeHus. CUrHajbHasi HACJIEICTBEHHOCTb, €€ 3Hau€HHe B Ipolecce o0yYyeHHMs M BOCHHMTAHUS
YEJI0BEKa.

5. VY4EBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECNIEYEHUME
T CHUTIIMHBI

5.1. IlepeyeHb OCHOBHOM M ONOJHUTEIBHOM JIUTEPaTypPhI

Ocnognas numepamypa



1. AndepoBa, I'.A. Teneruka: ydeOHMK JJIsi aKaJeMHyeckoro OakanaBpuara /
I'. A. Andeposna, I'. II. Ilogropuosa, T. . Konnayposa ; mox pemakiueii I'. A. AndepoBoit. — 3-¢
3., uchp. u gon. — Mocksa: MWzmatensctBo IOpaiit, 2025.— 200c.— (Beicuiee
oOpaszoBanue). — I[SBN 978-5-534-20249-6. — Tekcr : snexkTpoHHbId // OO6pa3oBarenabHas
miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557854 (nata obpamenus: 20.02.2025).

2. AndepoBa, I'. A. T'eneruka. Ilpaktuxkym : yueOHMK ans By3oB/ I'. A. Andepona,
I'. A. TkaueBa, H. U. Ilpununko. — 2-e u3a., ucnp. u pon. — Mocksa : U3narensctBo HOpaiir,
2025. — 175 c. — (Bwicmiee oo6pazoanue). — ISBN 978-5-534-08543-3. — TekcT : 2MeKTPOHHBINA
/I O6pazoBarenpHas matdopma HOpaiiT [caiiT]. — URL: https://urait.ru/bcode/562028 (mara
obpamenus: 20.02.2025).

3. bopucoBa, T.H. Meaunuunckas reHetuka: yueOnuk st By3os/ T. H. bopucosa,
I'. . YyBakoB. — 2-e u3z., ucnp. u gon. — Mocksa : U3znarensctBo FOpaiit, 2025. — 159 ¢. —
(Beicmiee  oOpazoBanme). —  ISBN 978-5-534-07338-6. —  Tekct : ONeKTpOHHBIA  //
O6pazoBatenpHas 1wuiatgopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/561714 (nara
obpamenus: 20.02.2025).

4. Kocrepun, O.D3. MonekymsipHas reHeTuka : ydeOHuk mis By30B/ O. 3. Kocrepun,
B. K. [llymHuslii ; otBeTcTBeHHbIN penakrop B. K. lymusiil. — Mocksa : U3gartensctBo HOpaiir,
2025. — 683 c. — (Bwicmee ob6pazoanue). — ISBN 978-5-534-18819-6. — TekcrT : 2neKTPOHHBIHA
/I O6pazoBarenpHas matdopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/568926 (mara
obpamenus: 20.02.2025).

5. Kocrepun, O. 3. IlomynsuuoHHass reHetuka : yueOHMK s By3oB/ O. D. Kocrepus,
B. K. Ilymnsit ; orBercTBeHHbI pemakTop B. K. lllymubi. — Mocksa : U3narensctBo Opaitt,
2025.— 53 c.— (Bwiciiee o6OpazoBanme). — ISBN 978-5-534-19068-7. —  Tekct
AIIEKTPOHHBIN // O6pa3zoBarenpHas maTdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/568941 (nara obpamenus: 20.02.2025).

6. HaxaeBa, B.M. OOmas reneruka. I[Ipaktuyeckuit kypc: ydeOHOe mocoOue s

akajeMuueckoro OakamaBpuara/ B.W. HaxaeBa. — 2-e wu3n., mepepad. u jgon. — Mocksa :
WznarensctBo FOpaiit, 2025. — 216 ¢c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-20293-9.
— Teker : onextponHblii // OOpa3oBarenbHas miargopma HOpaiir [caiit]. — URL:

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

7. Ocumnosa, JI. A. T'eneruka : yueOHuk g By3oB / JI. A. OcunoBa. — 2-e u3A., UCHpP. U
nomn. — MockBa : MzmatensctBo FOpaiit, 2025. — 482 c.— (Bricmee o6pa3oBaHue). —
ISBN 978-5-534-19777-8. — Texkct : snexkTpoHHblii // OOpa3oBatenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/569226 (mara obpamenus: 20.02.2025).

Jlonoanumensnas numepamypa

1. benenkas E. f. ['eHeTHKa 1 3BOIONHMS: CIOBApb-CIIPABOYHUK [ DJIEKTPOHHBIN pecypc] :
CIPaBOYHMK. — OJeKkTpoH. maH. — M. : ®JIMHTA, 2014. — 108 c. Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_1d=70321)

2. I'eneruka [Tekct] : [y4eOHUK JUIsI CTYIEHTOB, OOYYAIOIIUXCS IO CHEIHATBLHOCTAM
040100 - Jlewebnoe memo, 040200 — Ilemmarpus, 040800 - Memunmuckas Oumoxmmusi, 040900-
Menununckas 6uodusuka, 041000 Menunuuckas kubepuerukal / B. U. MBanos [u np.] ; pexn. B.
N. UBanoB. - MockBa : Akagemkawnra, 2007. — 638 c.

3. Unare-BeutomoB C. I'. I'enetnka ¢ ocHoBamu cenekuuu [Tekcr]: [y4e0. mis ctya. 6uomn.
creil. By30B] / C. I'. Unre-BeuromoB. — Mocksa : Beiciiast mkona, 1989. — 592 c.

4. Nnre-Beuromos C. I'. I'eneTtrka ¢ ocHoBamu cenekiuu [Tekcr] : yue0. s cTya. By30B /
C.T. Unre-Beuromos. — 3-e¢ uza. — Cankr-IletepOypr : U3n-Bo H-JI, 2015. — 718 c.

5. HaxaeBa B. W. Ilpaktuyeckuit Kypc oOIIei TeHETUKH [DIEKTPOHHBIA pecypc] : yueo.
nmocobue — OnekTpoH. naH. — Mocka : @DJIMHTA, 2016. — 210 c. Pexum pgoctyma:
https://e.lanbook.com/book/85930.

6. O6mas m MeaumuHcKas reHetuka [Tekcr] : mekmum wm 3amaum / P. I'. 3asm, B. D.
byrBunosckuii, M. B. PaukoBckas, B. B. JlaBeiioB. — PoctoB-Ha-Jlony : @enukc, 2002. — 314 c.



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

7. Honssuna O. B. Ilpaktukym mo oOuieii renetuke [Tekcr] : ydeOHO-MeTOAMYECKOE
nocobue / O. B. Ilonssuna, H. M. Ilpymmnckas ; M-Bo obpa3zoBanust u Hayku Poc. @enepanuu,
Huxnerarun. roc. cou.-nien. uH-T (¢p) PI'AOY BO "Poc. roc. mpod.-nexa. ya-t". — Hikuuii Tarun :
HTI'CIIA (¢) PITIITY, 2016. — 151 c.

8. Ilpymmnuckas H. M. Pemenue renernueckux 3anad [Tekcr] : yueGHOe mocobue : [1s
By30B 10 Hampasieanro 540100 (050100) EcrtectBennonayuynoe oOpaszoBanme] / H. M.
[Tpymuuckas ; M-Bo oOpazoBanus u Hayku P®, Hwkuertarmi. roc. mea-cou. akaa. — HukHui
Tarun : HTT'CIIA, 2004.

9. CnoBapp reHeTH4ecknx TepMHHOB [TekcT| : [y4e0. mocoOue nans BY30B IO CIIEIl.
"buonorus"] / 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 reHeTrke [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
Menunuackux By30B / B. I1. l{unikos, I'. H. KpuBomenna. — Mocksa : Akagemus, 2003. — 252 c.

Hnmepnem-pecypcol

HNHuTepHeT-pecypebl:

1. TonkoBBIi c1OBapb TeHETHUECKUX TEPMUHOB — http://www.genome.gov/glossary.cfm

2. BaBunoBckoe 0011ecTBO TEHETHUKOB U CEIEKIIMOHEPOB — http://www.bionet.nsc.ru/vogis/

3. 'eHOMUKA: TEPMHHOJIOTHUS —
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/

4. Uuctutyt 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. LluTomorus u TeHeTHKA: MEXTyHAPOTHBINA HAYIHBIN )KypHAT —
http://www.cytgen.com/ru/CytoGen/index.htm

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

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

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

11. becrninatHas snekTpoHHas 6uoioruueckast Oubnnoreka —https://zoomet.ru/.

5.2. DjekTpoHHbIe 00pa3oBaTe/ibHbIe pecypcbl, B T.4. NpodeccuoHabHbIe 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

https://www .ntspi.ru/library/ DIEeKTPOHHO-OMOIMOTEYHbIE CUCTEMBI

directories and files/web res/systems/ HTT'CIT1

https://www.ntspi.ru/library/ DOnextponHbie 6a3bl nanabix HTTCITN

directories_and_files/web_res/systems/

libraris/

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

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

https://ibooks.ru OBbC «AiOyKe»

https://urait.ru ObC KOpaiit

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

http://elibrary.ru Hayunas AIIEKTPOHHAS oubnmoreka
¢LIBRARY.RU

http://www.consultant.ru «KoncynprantlLimrocy

http://cyberleninka.ru HOb «KubepJlenunka»
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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%A9%C3%90%C2%B8%C3%90%C2%BF%C3%90%C2%BA%C3%90%C2%BE%C3%90%C2%B2,%20%C3%90%C2%92%C3%90%C2%B0%C3%90%C2%BB%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B8%C3%90%C2%B9%20%C3%90%C2%9F%C3%90%C2%B5%C3%91%C2%82%C3%91%C2%80%C3%90%C2%BE%C3%90%C2%B2%C3%90%C2%B8%C3%91%C2%87
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%A5%C3%90%C2%B5%C3%90%C2%BB%C3%90%C2%B5%C3%90%C2%B2%C3%90%C2%B8%C3%90%C2%BD,%20%C3%90%C2%9D%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%BE%C3%90%C2%BB%C3%90%C2%B0%C3%90%C2%B9%20%C3%90%C2%92%C3%90%C2%B0%C3%91%C2%81%C3%90%C2%B8%C3%90%C2%BB%C3%91%C2%8C%C3%90%C2%B5%C3%90%C2%B2%C3%90%C2%B8%C3%91%C2%87
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%91%C2%80%C3%91%C2%83%C3%91%C2%88%C3%90%C2%B8%C3%90%C2%BD%C3%91%C2%81%C3%90%C2%BA%C3%90%C2%B0%C3%91%C2%8F,%20%C3%90%C2%9D%C3%90%C2%B0%C3%90%C2%B4%C3%90%C2%B5%C3%90%C2%B6%C3%90%C2%B4%C3%90%C2%B0%20%C3%90%C2%9C%C3%90%C2%B8%C3%91%C2%85%C3%90%C2%B0%C3%90%C2%B9%C3%90%C2%BB%C3%90%C2%BE%C3%90%C2%B2%C3%90%C2%BD%C3%90%C2%B0
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://polpred.ru 000 «Ilommpen-CnpaBounnkuy (6a3a TaHHBIX)
https://eivis.ru 000 «MBUC»
www.delpress.ru «/lenoBas mpecca»

5.3. KoMmieKT nporpaMMHOro odecrne4eHust

1. Cpena snextponHoro odbyuenus «Pycckuit Moodle» (https://do.ntspi.ru).

2. WHarepuer-margopma OHIANH-KYpCOB €O cBOOOAHBIM KomoM «Open edX»
(https://www.edx.org/).

3. UnTepHeT-mmardopma oHmaiiH-KypcoB «OTKpbITOe 00pasoBanue» (https://openedu.ru/).

4. DnexktpoHHas nHpopMannoHHO-o0pa3oBarenbHas cpena PITIITY (https:/eios.rsvpu.ru/).

5. Ilmatdopma asist opraHu3aly 1 nposeaeHus Beounapos «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. Bpaysepsi Firefox, SIunexc.bpaysep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHUE JUCHUIIVIMHbI

6.1. Ilomemenus

[Tomemenus isi MPOBEACHUST 3aHITHI JIEKIIMOHHOTO THUIIA, 3aHATHH CEMHHApPCKOTO THIIA,
IPYIIOBBIX M WHAUBUIYAJIbHBIX KOHCYJIbTAIlMH, TEKYLIETO0 KOHTPOJSI U MPOMEXYTOUHOU
aTTeCTallii, CaMOCTOSITEIIBHOH pabOThl YKOMILJICKTOBAHBI CIICIUATM3UPOBAHHON MeEOENIbi0 |
TEXHUYECKUMHU CpeICTBaMU OOy4YeHHs, CIYKAIUMHU AJisl TPeICTaBlIeHUs y4eOHOW WH(OpMAaIUU.
[Tomemenuss s CcaMOCTOSITEIBHOM  paOOThl  OCHAILEHBI  KOMITBIOTEPHOM  TEXHHMKOH C
BO3MOXXHOCTBIO TMOAKIIOUEHUss Kk ceTn «MHTepHeT» u obecredyeHbl JOCTYNOM B 3JEKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaATEIHHYO CPEY YHHBEPCUTETA.

6.2. O0opynoBaHue H TEXHHYECKHE CPeaCcTBa 00y4eHH

6.2.1. OGopynoBaHue, B T.4. CIICIIUATU3UPOBAHHOE

CranuoHapHblii KOMIBIOTED WJIM HOYTOYK, MPOEKTOp Ui IOKaza CJIaloB U BHJEO,
aKyCTHUYECKHEe KOJIOHKH, TePMOCTAT, CYIIWIBHBIN MKa(, XOJIOIMIBHUK, MUKPOIIPEIIAPaThI, KUBOU
OuoIorHYecKuii MaTepuan, MUKpocKkomsl ononoruueckue, MbC, monens JIHK.

6.2.2. TexHUUeCKHe cpecTBa 00yIeHUs

[Ipe3eHTanu JEKIMiA, BHICO-TIPE3ECHTAIIMH, BHUACO-JIEKIIUHU, Y4YeOHbIE KUHO(HIBMBI,
ayJIM03anycH, OHJIaliH-TUIaT()OPMBI.

6.2.3. YueOHbIEe U HATIISIIHBIE TTOCOOUS

[TewatHple W 2JEKTPOHHBIC Y4eOHBIC MOCOOWMS W HATJSIHBIN MaTepuan: TpadudecKue
M300paxKeHHsl, CXeMbl, TAOIHIIbI, pa3IaTOYHBIM MaTepHUall, MUKPOTIpEnaparsl.
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