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1. HEJIM U 3AJIAYU AU CIHHUTIJINHBI
ean ocBOeHNUSI AUCHUNIMHBI (MOAYJISA):

(bopMHpOBaHKE CIIOCOOHOCTEN UCTIOIb30BAaTh COBPEMEHHBIE MPE/ICTABIECHUS O
3aKOHOMEPHOCTSIX HACJICJOBaHMs IPU3HAKOB OPraHu3MaMu U UX U3MEHYUBOCTH

3agaum :

1. wn3ydyeHue 3aKOHOMEPHOCTEH HAcEeI0BaHUs IPU3HAKOB OPTaHU3MOB U UX
U3MEHYUBOCTH;

2. 03HaKOMJIEHHE C MaTepUaIbHBIMU U LINTOJIOTUYECKUMU OCHOBAaMU
HACJIEICTBEHHOCTH, COBPEMEHHOM TEOpUEH I'€Ha;

3. 3HAKOMCTBO C COBPEMEHHBIMU METOAAMHU UCCIIEI0BAaHUS HACIEACTBEHHOCTH U
U3MEHYUBOCTH;

4. wn3y4yeHHE OCHOB F€HETHUECKUX MPOLIECCOB B MOIMYJIALNIX;

5. ocBelIeHNE HEKOTOPBIX BOIMPOCOB T€HETUKH YEJIOBEKA; COBPEMEHHBIX po0IeM
TE€HETUKU, TEHHON UHXKCHEPUH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII
Hukn (paznmen) OIT:  b1.0.1
TpeGoBanus K npeaBapuTeIbHOI MOATOTOBKE 00y4aI0Ierocs:

buoxumust u MonekynsipHasi GHOJIOTHS

Iurtonorus

300J10THs TO3BOHOYHBIX

3o010rusa 6€CO3BOHOYHBIX

Opranunueckasi XUMust

CucremaTka pacTeHui

JAucuMmimHbl (MOAYJ/IM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME JAHHOW JUCIHUIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpeAuecTBYOIIee:

®dusnonorus pacTeHun

Brenenue B OMOTEXHOIOTHIO 1 OMOMHKEHEPHUTO

Teopust sBOTIOIIU

MeTtoauka mpenoaBaHus pa3HbIX pa3esioB OMOIOTHH

MPAKTUKYM T10 PEIICHUIO IIKOJIBHBIX OMOJIOTUYECKUX 3a]1a4

CoBpeMeHHbIE CpeICTBA OIICHUBAHUS PE3yIbTaTOB OMOJIOTHI

[IpeaaumnioMHas npakTuka

3. OFBEM JUCHHUIIVIMHBbI

OO0masi TPy10€eMKOCTh 33ET
YacoB 1o yueOHOMY TUIaHy 108
B TOM YHcJe€:

caMOCTOsITeNIbHAs paboTa 47

4acoB Ha KOHTPOJIb 27

4. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCIUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

OIIK-2.1: AHanu3upyeT BO3MOKHOCTH HCIIOIb30BAHMS HCTOYHUKOB, HEOOXOAMUMBIX JITISI
TUTAHUPOBAHMS OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTENbHBIX IPOTPaMM (BKITFOUYAs
METOJIUYECKYIO TUTEPATYPY, NEKTPOHHBIE 00pa3oBaTebHbIE PECYPCHI)



[TIK-1.2: Vcnonb3yeT 3HaHUA B 001acTH OMOpa3HOOOpa3us, OMOJIOTHH U SKOJIOTUH 0OHEKTOB
’KHBOTO MHpa IMPH IJIAHUPOBAHUH U PeaTU3allii 00pa30BaTEIbHOTO IMpoIecca

[TIK-2.1: Vcnonb3yeT 3HaHUA B 00acTu OnopaznooOpasusi, OMOJIOTHH B KOJIOTHH 00BEKTOB
YKHUBOT'O MHPA JUIsl IPOSKTUPOBAHMS U pEaJIM3allii OCHOBHBIX 00pa30BaTeIbHbBIC IPOrPaMMBbI B
obsacT OMOJIOTHH

[1K-3.2: cnosib3yeT TeopeTHIeCKUe 3HAHMS M MPAKTHYECKUE YMEHHS M HABBIKK B 00J1acTH
O6ropa3zHooOpasusi, OMOJIOTUHU U SKOJIOTUU 0OHEKTOB KUBOTO MHUpA JJISl PELICHUS
npodeccuoHaNbHBIX 3a7a4

5. BUJAbI KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

9K3aMCHBI

5

6. A3BIK IIPEIIOJJABAHUSA

SI3BIK TpenogaBaHus: pyCCKUi.

7. CTPYKTYPA M COAEPKAHUE JUCHMUILIMHBI (MOIYJIS)

Ne HaumenoBaHue pa3iesioB U TeM 33113:”?1/151 Cem. | Yacos Ipumeyanue
Pasnen 1. Beenenue

11 Jlex ) 1

1.2 Cp 5 4
Pasnen 2. Teopus rena

2.1 Jlex 5 4

2.2 Cp 5 9
Paznen 3. 3akOHOMEPHOCTH  HACJIEIOBAHUS

3.1 Jlex 5 4

3.2 IIp 5 14

3.3 Cp 5 8
Pazpnen 4. I'enernueckrie OCHOBBI
OHTOIrEHE3a

4.1 Cp 5 4
Paznen 5. 3menunBOCTH

5.1 Jlex 5 4

5.2 Cp 5 4

Paszpnen 6. I'enernka nomynsnui




6.1 Jlex 1
6.2 IIp 3
6.3 Cp 8

Paznen 7. I'enetuka uenoBeka
7.1 Jlex 2
7.2 Cp 4

Pa3nen 8. MeToabl cenexkiun
8.1 Jlex 1
8.2 Cp 6

Pasnen 9. Dx3ameH
9.1 DK3aMeH 27

Cnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT Uil
1 | AKTHUBHOE CilylIaHue
2 | TexHONOTHH Pa3BUTHUS KPUTUUECKOTO MBIIITICHHS
3 MeTob1 TPYIIOBOTO pelIeHus: TBOpUEeCcKuX 3a1au (meton Jenbdu, meroa 6—6, MeTox
pa3BHUBAOIICH KOOMEepaIii, MO3TOBOW MITYpM (METOJ] TeHepaluy Ueil), HETBOPKUHT U T.1.)

4 |3aHATHUS C IPUMEHEHUEM 3aTPYIHSAIOINX YCIOBUN
5 |IMoptdonmo

8. OHEHOYHBIE MATEPHAJIbBI JI51 ITIPOBEJEHWA TEKYIIEA N
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OneHo4nbIe MaTEepPHAJIbI JJIs1 IPOBEJCHHUA TEKYIIEH aTTeCTAluH

MpunoxeHune




[Tpunoxenne 1
8.3. TpeGoBaHus K PEiTUHI-KOHTPOJIIO

N3noxens! B [Ipunoxenuu 2.

9. YHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHE

JUCHUIIJIMHBI (MO YJIS)
Pexomenayemas JiuTeparypa
OcHoBHast
HIngp Jlutreparypa
JI.1.1 | Andeposa, [Tonroprosa, Kongayposa, I'enetuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-

534-07420-8,
URL.: https://urait.ru/bcode/537581

JI.1.2 | Ocumona, I'enetrka. B 2 4. Yacts 2, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-07722-3,
URL: https://urait.ru/bcode/538536

JI.1.3 | Ocumona, I'enetrka. B 2 4. Yacts 1, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-09330-8,
URL.: https://urait.ru/bcode/538535

JlomosHUTEILHASA
Hudp Jlureparypa
JI.2.1 |Bopucosa, UyBakoB, MenunuHckas reaetuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-

07338-6,
URL.: https://urait.ru/bcode/537688

JI.2.2 | Bopucosa, UyBakoB, [ 'eHeTHKa yenoBeka ¢ OCHOBaMH MEIUIIMHCKON reHeTHUKH, MockBa:
IOpaiir, 2024, ISBN: 978-5-534-08537-2,
URL: https://urait.ru/bcode/537802

MeTtoanyeckue pa3padoTku

HIndp Jlureparypa

JI.3.1 |HaxaeBa, buonorus: reneruka. [lpaktnuecknii kypc, Mocksa: FOpaiit, 2024, ISBN: 978-5
-534-07034-7,
URL: https://urait.ru/bcode/540625

JI.3.2 [Andeposa, Tkauesa, [Ipununko, ['eneruka. [Ipaktuxym, Mocksa: FOpaiit, 2024, ISBN:
978-5-534-08543-3,
URL.: https://urait.ru/bcode/538026

JI.3.3 [HaxaeBa, O6mas reneruka. [Ipaktuueckuit kypc, Mocksa: FOpaiit, 2024, ISBN: 978-5-
534-06631-9,
URL.: https://urait.ru/bcode/540514

IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""UHTepHeT"

D1 |uHctuTyT 6nonoruu passutus um. H.K.Koneiosa: http://idbras.ru/

32 |Huctutyt muronoruu u renetukn CO PAH:  http://www.bionet.nsc.ru

23 |renernueckuii popym: http://www.geneforum.ru




IlepeyeHb NporpaMMHOro odecrevyeHnst

Kaspersky Endpoint Security 10 nns Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

Ol B[N

Foxit Reader

COBpeMeHHbIe HpO(l)eCCHOHaJILHbIe 0a3mbl JAAHHBIX U HH(])OpMaIII/IOHHLIe ClipaBOYHbIC

CHUCTEMBbI

9bC BOOK.1u

BupTtyanbpHbiii unTansHbIN 330 auccepranuid Poccuiickoii rocy1apcTBeHHON OUOIHOTEKN

(DI

Penozurapuit TBI'Y

Hayunas snextponnas 6ubnanoreka eLIBRARY.RU (noanucka Ha xypHabl)

OBbC Tel'Y

9BC «Jlaaby»

OBC «YHuBepcurerckas 6MOIMOTEKA OHIANHY

9B5C «IOPAUT»

O] O N| o O] | W N

9BbC «ZNANIUM.COM»

[EEN
o

SBC IPRbooks

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOY JIS)

Ayaur-1 OoOopynoBanue

5-222

MUKPOCKOIIbI, OMHOKYJISIPHBIE JIYIIbl, IEPEHOCHON HOYTOYK, HACTOJIbHBIE JIAMIIbI,
yaeOHast MmeOenb

5-210

MYJIbTUMEMIHHBIA KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast Mmeberb




11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOIIIUXCA 110 OCBOEHHIO

Mertonndeckue yka3aHus IPUBEACHBI B IPUIIOKEHUU 2.

JUCHUIINHBI

INPUJIOKEHHUE 1

5. OLIEHOYHbBIE MATEPHAJIbI JIJIS TIPOBEJIEHWS TEKYILEN U ITIPOMEXYTOUYHOM ATTECTALIMU

@DoH/T OLIEHOYHBIX CPEICTB AJs MPOBeIeHNA TeKyIIel aTTecTAlul 00y4alINXCs M0 AUCHUTILINHE

TurnoBsie KOHTPOJIBHBIC 3aaHUS TS OIICHKY 3HAHUM, YMEHHUH, HABHIKOB (2-3 mpumepa)

[loxa3aTenu u KPUTCPpUU OLCHUBAHNA KOMIICTCHIIMH, [IIKaJIa OICHUBAHUA

18AA 50aa
1581051
9AA 6Aa 25aa

IMOKOJICHUE COOTHOIIIEHHE TCHOTHUIIOB ["omo3urot % ['erepo3urot %
MCXOIHOE 3Aa 2aa 40,00 60,00
F1 3AA 6Aa 3aa 8aa 70,00 30,00
11aa
) 12AA 6AA 12Aa 6aa 44aa 85,00 15,00

Fs




Ipakmuueckue 3a0anus

Baoanue 1. Ilpaxmuueckas paboma c InemeHmMaAmMu UCCc1e008amMenbCKOUl 0eaAmeabHOCHU.
«/lMHaMMKa TEHOTHIIOB B MOMYJISIMAX CAMOOIIOAOTBOPSIIOIIMXCS OPraHU3MOBY (IpYIIIOBast paboTa).

1. IlogroToBka Marepuana.

["amMeThI YCIOBHO NMPEICTABIIOTCA KAPTOHHBIMH Kpys>kKkaMH. KpacHbIH Kpyskodek 0003Ha4aeT raMeTy
ITOMUHAHTHOU amyenbio (A), KpyXok Oeyoro msera — ¢ peneccuBHOH (a). Ha kaxnayro moarpymmy
HEOOXOAMMBI JIBa MENIOYKa M3 TEMHOW TKAaHH C «TaMeTaMH»: B OJHOM (SIHIEKIETKN», B JIPYrOM —
«criepMaTo30uaeD (rmo 100 mTyK B KaKIOM MEIIOUKE).

2.1 3HaKOMCTBO C IMHAMHUKON F€HOTUIIOB B MOMYJISALHUAX CAMOOILIONOTBOPSIFOIIMXCSI OPraHU3MOB.
Onpenenure 4acTOTHI TEHOTHIIOB M (DEHOTHIIOB IO OKpacKe BeHUHKa (A — KpacHasi, a — Oernast) B IISTH
MOKOJICHUSIX TIPH CAMOOTIBUICHHH TOpPOXa IIPH ONPEAEICeHHOM COOTHOLICHUH UCXOAHBIX PACTCHUM.

B kadyecTBe mpumepa pa3depuTe ciiydail ¢ HCXOJHBIM COOTHoUIeHHeM: 3Aa M 2aa U Ko3(duireHToM
pa3sMHOKeHUsT 4, WCTONIB3ysd (UIIKM M BcroMorarenbHyto Tabiuiy 1. Tabmumy pomomHuTe, NpH
BO3MOKHOCTH COKparias kKo3(duiueHTs! Ha 2.

Tabnuna 1

2.2. IlpoxenaiiTe Takyto xe padOTy HHIUBUIYATIHHO, Oeps 32 UCXOAHOE COOTHOIIICHHE OJIMH U3
MPEIIIOKCHHBIX BAPUAHTOB:

1Aa:2aa; 1AA:

2Aa;

2AA:1Aa

Ouenusaemcs BIACHYE CIOCOOHOCTBIO IPUMEHSIT IPUOOPETCHHBIC 3HAHKS 1
'YMEH¥IS TIPH PEILICHIH YCIO0KHCHHBIX 33/1a4, 1 (/M) B HETUIINYHBIX CUTYALHSIX.

IIpakmuueckas padoma c 31eMeHMAMU UCCTIEO0B8AM ENbCKOU
Oeamenvrnocmu.
3 Oana:
[lenb peann3oBaHa MOCICAOBATENBHO, CCTaHbl HEOOXOIUMBIC BBIKIIAIKH, HET
«rIHeH nHPOpPMAIIMK, eperpyKaolel TEKCT HeHYKHBIMH
noapooHocTsMu. [1o paboTe c/ienaHbl YeTKUE BBIBOJIbI, KOTOPbIE
COOTBETCTBYIOT IIOCTABJICHHBIM 3a/1auaM. MaTepralibl UCCIICA0BaHHS YETKO
CTPYKTYPHUPOBaHBI, PEICTABJICHBI HATISATHBIC TA0MUIBl. PaccMoTpeHne
MPOOJIEMBI CTPOUTCS Ha JOCTATOYHO INTyOOKOM COIEPIKATeIIbHOM YPOBHE.
2 Oanna:
B paboTe 100 ymyiieHbl HEKOTOPbIC BXKHBIE apTyMEHTBI, JINOO eCTh
«nrHss uHdopmanus. [leperpyskaroiias TEKCT HEHYKHBIMU
MO IPOOHOCTSAMHU, HO B IICJIOM JIOTHKA eCTh. [10 paboTe caenaHbl HEYSTKHE
BBIBOIBI FJTH BBIBOJIBI HE COOTBETCTBYIOT [TOCTABJICHHBIM 3a1a4aM.
Martepuabl HCCIeIOBaHKS CTPYKTYPUPOBAHBI HE OYCHB JIOTHYHO, HE BCE
MILTIOCTPUPYIOIINE MATEPHAIbI SIBJISIOTCS HATJISAHBIMA. MHOTHE PUCYHKH U
TaOIHIBI HE UMEIOT Ha3BaHus. PaccMoTpeHue MpobaeMbl CTPOUTCS Ha
COJIepKAaTEIIbHOM YPOBHE, HO TIIyOMHA PACCMOTPEHHSI OTHOCHTEIIbHA.
1 Gam:
B paboTe MOXHO 3aMETHTh HEKOTOPYIO JIOTHYHOCTh B BHICTPAUBAHUH
nH(OpMAILIKK, HO LEJIOCTHOCTH HET.
BBIBO/IbI HE COOTBETCTBYIOT [TOCTABICHHBIM 33[a4aM MM OTCYTCTBYIOT
BOOOIIE, HO CJIENaHbI HEIUIOXHE CAMOCTOATENLHEBIE 0000IEHNS.
Marepuaibl HCCIeI0BaHKS HE CTPYKTYPUPOBAHBI, PUCYHKH HE HATIISIHBIE,
OTCYTCTBYIOT Ha3BaHHsI K PUCYHKaM U TaOJIUI[aM, a TAKXKE CCHUIKU Ha HUX.
[Mpunoxxenus HeT. PaboTta CTPOUTCS HA OCHOBE OJTHOTO CEPhEIHOTO
MCTOYHUKA, OCTAJIbHBIC — IMOMYJISIPHAs JTUTEPATypa, UCTIONb3yeMast KaKk
MILTIOCTPAIHS.

1 6amn — «3»

2 Gamna — «4»

3 Gamna — «5»




2.3. HpOBepre IMpaBUJIBHOCTH PAaCYCTOB IO (I)OpMyJ'Ie COOTHOUICHHUS PA3JIMYHBIX T€HOTUIIOB B Pa3HbIX
MOKOJICHUAX IPHU CaMOOIITIOAOTBOPEHUUN UCXOAHBIX q)OpM.
AA: (2"-1) X KAa

+

2n+1 X KA A

2" X(2 X KAA+ KAa) — KAa
Aa:

2 X KAa

aa:

(2"-1) X KAa

+

2n+1 XK

2" X(Z X Kaat+ KAa) —KAa,

rne KAa, KAA, Kaa — ko3 dummeHTsl, cTosnme nepen COOTBETCTBYIOIIMM TEHOTHUIIOM B HMCXOIHOU
MOMYJISIIIAK, N — MOPSAKOBBIA HOMEP MOKoeHus (eciu ucxomHoe FQ).

ConocTaBbTe COOCTBCHHBIC MAHHBIC C NAHHBIMH MPH JAPYTMX HCXOTHBIX COOTHOIICHUSAX T€HOTHIIOB.
OOpaThTe BHUMaHHE HAa W3MEHCHHMS B COOTHOIICHHSX JOMHHAHTHBIX M PEIECCHBHBIX T'OMO3HIOT.
BerInonHuTe rpaduKu, WUTIOCTPUPYIOIIUI MPOIECC TOMO3UTOTHU3AIIUH BO BPEMCHH.

2.4. Ha ocHOBe TOJyYeHHBIX J[JAHHBIX MPOAHAJIM3UPYHTE TOIYyYEHHBIE TOKA3aTeNH, JOKaKUTE
COOTBETCTBHUE (PAKTOB TEOPUH — OCHOBHBIM 3aKOHOMEPHOCTSIM HACJIEJOBaHUS B IMOMyIAnusaX. Haiioure B
ITUTepaType W HATJSIHO MPENCTaBbTe INPHMEPHI, HWUTIOCTPUPYIOIIHE YKa3aHHBIE 3aKOHOMEPHOCTH.
O0beaMHUB pabOTHl YICHOB CBOEH MOATPYMITEL, O(QOPMHUTE pPE3yIbTaThl MPAKTHUECKOW PaOOTHL
[MoxroTOBETE MOKIIAA U MPE3CHTALHNIO.

Baoanue 2. «3aKOHOMEPHOCTH HACJEJIOBaHHWs B IOMYJSIHAX: COCTaBIICHHUE
MaHMUKTUYECKUX MOMYJISIIUI TPH 3aJ]aHHBIX YaCTOTaX rameT» (TpymmoBasi paboTa).

MOJCJIIBHBIX

Peutenue zenemuueckux 3aoau
(YCIIOKHEHHOT0 THIIA, aHAIN3 TEHETUIECKHX 3aKOHOMEPHOCTEH)

'Y KpyIIHOro poraToro CKOTa BBIPE3Ka Ha yX€ ONPEAEIIeTCS] JOMUHAHTHBIM FeHOM N, a aHOMasus BHIMEHY
- PELIECCUBHBIM I'€HOM a. B cTazie y HEKOTOpBIX KOPOB UMEETCSI BBIPE3KA Ha YX€, Y HEKOTOPBIX

— anomanus BeIMeHU. Kak Hanboee ObICTPO OYMCTUTH CTA0 OT ITHX HACIEICTBEHHBIX Ne(EKTOB,
[YIUTBIBasA, YTO y OBIKOB BBIMSI OTCYTCTBYET?

\Pewienue zenemuueckux 3a0ay
VmeeTcs TOJTHOE BEPHOE JI0KA3aTeNIbCTBO, BKIIIOYAIOIIEE TPABUIIbHBIA OTBET
— 3 bamta
/TaHO BepHOE peIIeHUEe, HO TIOJIYYCH HEeTPABHIbHBIN OTBET M3-32
aprudMETHYCCKON OITHOKU
nJm
[pEIICHIE HETIOCTATOYHO 0OOCHOBAHO
5000751
B pelieHrH HMEIOTCS JIUIIHUE WM HEBEPHBIC 3aIIMCH, HE OTICICHHBIC OT
penienust — 2 6asa
MmeeTcst BepHOE PEIICHUE YaCTH YPaBHECHNUS, HCPABCHCTBA WJIH 3a/1a4H U3- 32
lTornueckoi omuoky — 1 Gasmr
Perienue He JaHO
nJm
Irano HeBepHOe perieHue — 0 0aIoB
KonTponbHas u3 4 3aaad, T1e:
6 0amIoB — «3»
9 GamioB — «4»
12 6aiu1oB — «5»

Pewenue zenemuueckux 3aoau
Pemmmre 3a1aun uconb3ys TaONHILy TEHETHYECKOTO KOJIA.

T(U) C A G

T(U) ([TTT Phe [TCT Ser [TAT Tyr [TGT Cys
TTC Phe [TCC Ser [TAC Tyr [TGC Cys
TTA Leu [TCA Ser TAA Stop  [TGA Stop
TTG Leu [TCG Ser TAG Stop [TGG Trp

Ouyenueaemcs yMEHNe UCTIONB30BaTh 0a30BbIE TIPEIICTABICHHS TSI PEIIICHIST
TUIMYHBIX 337144 Ha OCHOBE BOCIIPOW3BEIECHHS CTAHIaPTHBIX AITOPHTMOB
PEIIICHIST; Pa3BEPHYTO OTBEYATH Ha BOTIPOCHI, C OOBSICHEHHEM,
ITOKA3aTEILCTBOM, apryMeHTaIei

\IPewtenue 2enemuyeckux 3aday. Vlmeetcs mojiHOE BEPHOE
IMOKa3aTeNbCTBO, BKITIOYAOIIECE MPABMIIBHBIN OTBET — 3 Oara
JlaHO BepHOE pellieHre, HO MOJTyYeH HeNPaBWIbHBIA OTBET U3-3a




C CTT Leu |CCT Pro |CAT His [CGT Arg
CTC Leu |CCC Pro |CAC His [CGC Arg
CTALeu |CCAPro |CAAGIn [CGA Arg
CTGLeu |CCGPro [CAGGIn |[CGG Arg

A ATT lle ACT Thr  |AAT Asn |AGT Ser
ATC lle ACC Thr  |AAC Asn  |AGC Ser
ATA lle ACAThr |AAALys |AGA Arg
ATG Met |JACG Thr |AAG Lys |IAGG Arg

G GTT Val |GCT Ala [GAT Asp |[GGT Gly
GTC Val |GCC Ala |[GAC Asp [GGC Gly
GTAVal |GCAAla |GAAGIu |GGA Gly
GTGVal |GCGAla |GAGGIu GGG Gly

3anaua 1. @parment u-PHK ummeer cnegyromee crpoenne: TAYIATYALYYIHAAA. Onpenenurte
anTHKon0HBI T-PHK 1 mocienoBarenbHOCTh aMHHOKHUCIIOT, 3aKOIMPOBaHHYIO B 3TOM (parmente. Taxke
Hanumute pparmeHT Mmonekynsl JIHK, Ha koTopoMm Obuta ciHTe3nupoBana 3Ta u-PHK.

3anaua 2. ®parment IHK umeer cnenyromyto nocneaoparenbHocTs HykineoTnoB TTAI'LILITATIIT .
YcTaHOBHTE HYKJIEOTHIHYIO mocienoBarenbHocTs T-PHK, koTopas cuHTe3mpyercss Ha JaHHOM
(bparMeHTe, W aMHUHOKHCJIOTY, KOTOpyio Oyaer mnepenocuth 3ta T-PHK, ecmu Ttperuit Tpurmier
cooTBeTCTBYET aHTHKO10HY T-PHK.

3anaua 3. Enp 3eneHomuieyHoi GopMbl cCKperieHa ¢ kpacHomumednoit. B F1 momoBuHa rubpuios
MMea 3eJIEHYI0 OKPAcKy IIHIIEK.

OnpenenuTe TeHOTUI UCXOIHBIX POAUTENBCKUX (HOPM, €CITH AOIMYCTHUTh, YTO TeH A 00yCIIOBIHBAET
KpacHYIO OKpacKy IIHUIIEK, a €0 PElECCUBHBIN ajllelb a — 3eJIeHyI0. [IpiuBecTH cXxeMy CKpeIIuBaHusl.
3anaua 4. Y nepcuka OmyIeHHbIH 1071 B JOMUHUPYET Ha TNIaJKUM B, a Oenast MAKOTh mioga D — Han
prenToit d. CKpecTHIIH 1Ba TOMO3UTOTHBIX PACTEHUS MEPCUKA: Y OJTHOTO TUTOIBI TOJBIE ¢ O€I0i MIKOTHIO,
2 y APYTOro — OMYIIEHHEIE C )KEITOH MAKOThI0. OnpeieNInTe TeHOTUTIH ¥ (DEHOTHIIBI POIUTEINCH 1
ruopunoB F1 u F2. KakoBbl oxxugaeMble pe3yabTaThl OT 000HX OEKKPOCCOB?

Banaua 5. CkpemmBarotcst ocoou AaBBCc x AaBBCc. Kakyio 4acTh B TOTOMCTBE COCTaBAT 0COOH ¢
reHotuniom: a) AABBCC; 6) AaBsCc; B) aaBBcc?

3adanue na ycmanoesjienue 63aumocenasu u coomeemcmeuil
1. I/I3y‘{I/IT€ POAOCIIOBHOC APEBO. Ol'[pC,HCJ'II/ITG THUII HACJICJOBAHMS IMTPU3HAKa

aprMeTHIeCKON OITHOKH
NI
[peIIeHIe HeT0CTaTOYHO 00OOCHOBAHO
NI
B pemernn IMEIOTCS JTUITHUE WM HEBEPHBIC 3aIIFCH, HE OTICIICHHBIE OT
pemenns — 2 Gayta
Mmeetcst BepHOE PEIICHNE YaCTH yPaBHEHNS, HEPaBCHCTBA WM 3a/1a4H U3- 32
ltornyeckoil ook — 1 Gamn
Pelienue He 1aHO
N
ImaHo HeBepHOe pemeHne — 0 6aioB
KonTponbHas u3 4 3agad, rae:
6 0aIIOB — «3»
9 GamioB — «4»
12 6aitoB — «5»

Badanue na ycmanoenenue 63aumoceasu.
lIpasunvro evibpan eapuanm omeema — 1 bann

3adanue na ycmanoesienue coomeemcmaeuit

CooTBeTcTBHE OAIITIOB U MPpaBUJIbHO PACCTAaBJICHHBIX COOTBETCTBUIA:




OO0 @

O—)KEHMHHbI @ —GonLHble

D —MYXKYUHb OTD ~Bpax

5 6annoe —85-100 %;
4 oanna — 70-85 %

3 oanna — 50-70%

2 oanna — 30-50 %

I 6ann —20-30 %

0 6annoe —0-20 %

3adanusa 3aKpvimozo muna
1. AyO6aupoBaHue 9acTH FTeHOMa OTHOCHTCS K MEXaHH3MaM, BEAYITUM K IIOHWKEHUIO TeHOTHITNIECKOH]
M3MEHYMBOCTH Ha YPOBHE

1. JOHK

2. ocobu

3. momynsuuMu
4. Bunma

2. ToueuHsle MyTaIH MPEICTABIAIOT COOO
1. Vrtpaty 9acTu XpOMOCOMBI
2. Tloopor yuactka xpomocomsl Ha 180 rpamycos
3. OTpBIB 4aCTH XPOMOCOMBI
4. 3ameHy, BbIIIa/ICHUE WM BCTABKY OJTHOI MJIM HECKOJBKHUX HYKJICOTHIHBIX nap B Moyekyne JJHK

3adanus omKpeImMo2o muna
1. CxpemuBaeTcsi pacTeHHE TOMaTa, FTOMO3UTOTHOE 110 JIOMHUHAHTHBIM ITPU3HAKaM BBICOKOTO CTEOIIs,
KpacHON OKpacKHU MJIOAOB € INIAJKOW KOXKYpPOH, C KapJIUKOBBIM PACTEHUEM, UMEIOIIUM JKEIThIE
OIyIIEHHBIE MIOABI. 3aIUIINTE T€HOTUIIBI POJUTENEH, MPUMEHSISl 3HAUOK CKPELIUBAHUSI MEXKITY
TEHOTHIIAMH.

2. CkpemuBaeTcs pacTeHUE TOMaTa, TOMO3UTOTHOE 110 IOMHUHAHTHBIM MPHU3HAKaM BBICOKOTO CTeOIIs,
KpacHOHW OKpAacKH IJIOJ0B C TIIAJKON KOXKYPOH, C KApIUKOBBIM PACTCHUEM, UMEIONUM JKEIThIE
OMyIIeHHBIE MI0ABI. [ €HOTHUT TOTOMCTBA Oy IeT

3. CxpemmBarorcs ocoon AaBeCc x AaBeCc. Kakyro 4acTh B TOTOMCTBE COCTABST 0COOM C TEHOTHIIOM: a)
IAABBCC; 0) AaBgCc; B) aaBBCC?
OTBETHI 3aMMIIUTE B BUJAC MPOCTHIX APOOECH

4. TIporiecc BOZHUKHOBEHHSI KAKOTO THIIA TEHOMHOM MyTaluy U300paxeH Ha
HCYHKE?

0ueuu3aemc;l: YPOBCHb 3HAHUS.

1 6ann — IpaBUIIBHO BBIOPaHEI BCE BAPUAHTHI OTBETOB B TECTE.
0 6annoe — onuH U 605ee BApUAHTOB OTBETA B TECTE HEBEPHBI.
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OueHoYHBIe MaTePUAJIBI JJIsl IPOBEACHNs MIPOMEKYTOYHOM ATTecTalHi

1. Ilepedenp TeM A7 MOATOTOBKH K 3K3aMEHY

I'enetnxa xax Hayka. [Ipenmer u 3agaun reHeTkd. OCHOBHBIE HTAIbl PA3BUTUSL TEHETUKHU.

MeToabl FeHeTUYECKUX UCCIIEJOBAaHUI.

CymHoCTh MeTO/1a THOPHUIOIOTHYECKOTO aHau3a, paspadoranuoro I'. Mennenem.

MoHorubpugHoe ckperyBanue. [IepBbiii 1 BTOpoii 3aKoHsl MeHaens.

JurnbpumHoe cKpelmyBaHue 1 3aKOH HE3aBUCHMOT0 KOMOWHHUpOBaHM MeHemns

B3auMoneiicTBue aienbHBIX TEHOB: JOMUHUPOBAHKE, HEIIOJHOE JOMUHUPOBAHNE, KOJOMUHUPOBAHUE U

CBEPXJIOMHHUPOBAHHE.

7. HacnenoBaHne NpU3HAKOB P HEAJUIEIILHOM B3aUMO/ICHCTBUH T'€HOB: KOMIUIEMEHTapHOE B3aUMO/IEIiCTBHE,
SMHCTa3, TONHMEPHSL.

8. CymuiHocTs M OCHOBHBIE MOJ0XKEHHUS XPOMOCOMHO Teopuu HacienoBanus. [lepBuuHOE 1 BTOpHIHOE
HEPACXO0KIEHHS MOJIOBBIX XPOMOCOM.

9. CremeHHOE HACIIEIOBAaHIE U OCOOCHHOCTH €T0 MPOSBICHUS Y THOPHUIOB.

10. KpoccuHrosep u €ro HCIoJIb30BaHIE B COCTABICHUN TCHETHYECKHUX KapT.

11. TI'eneruka moxa. TUIIBI XpPOMOCOMHOTO OTIPE/IENICHUS TI0JA.

12. HacnenoBaHne NMpHU3HAKOB, CHEIICHHBIX C ITOJIOM.

13. IluroruiazmaTndeckas HacIeICTBEHHOCTh U XapakTep ee npossiueHus. Vcnons3osanue LIMC npu nomyueHnu
THOPHUIOB.

14. TlonsTre 00 U3BMEHYMBOCTH U €€ THIIBL.

15. MoandukannoHHas H3MEHYNBOCTh M HOPMA PEaKIINU TeHOTHIIA.

16. HacnencTBeHHast H3MEHYMBOCTD, €€ TUIIBI M IPUIMHBI BOSHUKHOBEHUS! KOMOMHATHBHOW N3MEHIHBOCTH.

17. MytanuoHHas n3MeHIYNBOCTh. OCHOBHBIC THITBI MYTALMHA U MIPUHINIBI UX KJIACCU(DHUKAIIH.

18. CnoHTaHHBINH MyTareHe3 M 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHONH M3MEHUYMBOCTH, OTKPHITHIH H.U.
BaBuiioBbiM.

19. MHaynupoBaHHBIA MyTareHe3 W ero MCIIOIb30BaHHE B CENCKINN PACTEHHH.

20. JJHK, ee xumuueckuii cocras, CTpykrypa U Qpyakuun. [lepeHoc reHeTHIecKoi HHPOPMALIUU B MATPUIHBIX
npoleccax KJIeTKd. YpoBHU komnakTuzanuu JHK.

21. Xpomocombl — MaTepHaIbHbIe HOCUTEIH HacieAcTBeHHOCTH. [loHATHE 0 KapuoTHre.

22. Tunsl PHK B kiietke, 0cOOEHHOCTH WX CTpOeHHMS M GYHKIMH. briocuHTe3 Oenka B KJIETKE U €ro peryJisius.

23. Kuerounslii nuki. MuTo3, ero ¢asbl 1 reHeTHYeCKasi CynIHOCTb. OCHOBHBIE OTJIMUHSI MUTO3a OT Meiio3a.
I'eneTnyeckuil KOHTPOJIb KJIETOYHOT'O LIUKJIA.

24. Meiio3 u ero ouosnornieckoe 3HayeHre. OCHOBHBIC OTIUYHMS MEH03a OT MUTO3a. | eHETHUECKUH KOHTPOJIb
Melo3a.

25. Iuronoruyeckre OCHOBBI MOJIOBOTO Pa3MHOKEHHSI.

26. T'eneTnyeckuii KOJ M €ro OCHOBHBIE CBOMCTBA. DKCIIEPUMEHTaNIbHAS paclIn(poBKa FTeHETHYECKOTO KOAA.

27. OcoOeHHOCTH Pa3MHOXEHUS U Mepefayr TeHeTHIecKoi nHpopManuu y 6akrepuii n BupycoB. CeKCayKIus,
TpanchopMaIus, TPAHCTYKITHSL.

28. Omnpenenenue nousarus "ren". Knaccugukanus reno. CTpyKTypHasi OpraHu3alys FeHOB MPOKapHOT.

29. Peryunsiius TeHHOM aKTHBHOCTH (9KCIIPECCHSI TEHOB) Y TIPO- U 3YKapHOT

30. I'eHermueckue OCHOBBI OHTOTeHE3a. B3anMOCBs3b MEXIY TEHOTUIIOM U (JEHOTHIIOM B OHTOTCHE3E.
[{urorenernyeckne ocHOBHI quddepeHInPOBKH.

31. T'eHeTH4ecKHii KOHTPOJIb PA3BUTHS KIIETOK.

32. OCcoOEHHOCTH CTPYKTYPHOIH OpraHu3aiiy reHOB 3yKapuoT. I eHbl THCTOHOBBIX OeKoB, prubocomubix PHK.

33. HacnenoBaHue B maHMUKTHYECKOH NOMysiuy. 3akoH Xapau-BaiinOepra.

34. ®akTopbl TCHETHYCCKON JUHAMHKH ITOIYJISAIIHI.

35. Myrarensl, ux kiaccuukaims 1 XapakTepucTuka. ['eHeTHuecKast OMacHOCTh 3arpsi3HEHUSI IPUPOITHO Cpebl
MyTareHaMHu.

36. T'enernka yenoBeka. ['eHeTHueckue 3a00J€BaHMs, UX JUATHOCTUKA U TPOGUIAKTHKA.

37. T'eneTnydeckue OCHOBBI CeJIeKIUKN. MeTo/ibl cenexkinu. Buibsl oToopa.

38. buorexHounorus. Mcnosp30BaHue B CEICKIMN TMOPUIN3AIIMN COMAaTHIECKUX KIIETOK, METO/a KYJIbTYpPbI KIETOK,

TKaHEW U OpraHoB.

o hkwhE

2. TunoBble KOHTPOJIBHBIE 3aaHU U1 IPOMEKYTOUHOH aTTecTaluu

IInannpyemslii
o0pa3oBare/bHbII
pe3yabTaT (KOMIIeTeHIHS,
uHaAMKaTop) !

TunoBble KOHTPOJIbHBIE 32/IAHUS H CIIOCO0
. 5 Kpurtepnu oneHnBaHuA 1
NpoBeIeHNs MPOMEKYTOUHOI aTTeCTAllHH 3
. [IKAJ1a O eHNBAHUS
(2—-3 npumepa sadanuii)

[IpumensieT ocHOBHBIE 3aKOHBI |OOpaszey HK3aMeHayUuoHHO20 buema Yemuwi omeem  Ha
TEHETHKU U CENIEKIUU B Ka#CcOblll 60Npoc
POhEeCCHOHATHHOM 15 6anmos.




JlesiTenbHOCTH

OIIK-2.1. AHanmusupyer
BO3MOYKHOCTH HCIIOJIB30BaHUS
MCTOYHUKOB, HEOOXOUMBIX JULS
[TAHUPOBAHUS OCHOBHBIX
ITOTIOTHATENBHBIX
00pa3zoBaTENHHBIX MPOTPaMM
(BKJTFOUAS] METOIMYECKYTO
IUTEpaTypy, IEKTPOHHBIE
0Opa3zoBaTeNIbHBIE PECYPCHI)

IMK-1.2. OcymecTBuser

e TeNbHOCTD 10 [UIAHMPOBAHHIO
M peann3ayy 00pa3oBaTebHOTO
mporiecca B 00JIacTH OUOJIOTHH C
MCIIOTb30BAaHUEM COBPEMEHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHH, B
[TOM YHUCJIC JUCTAHIITUMOHHBIX

IMK-2.1. Hcnone3yer 3HaHUS B
oOnactu GuopazHooOpaszus,
OUOJIOT MU U SKOJIOTHH 00BEKTOB
PKHBOTO MHpa JUTs
MPOSKTUPOBAHHMS U pean3aluu
OCHOBHBIX 00pa30BaTeiIbHBIC
[IpOrpamMMbI B 0071aCTH OHOJIOTUH

[MK—3.2. Ucnomab3yeT
TeOpeTUYECKUE 3HAHUS 1
MpaKTUYeCKUEe YMEHHS U HaBBIKH
B 00acTi GHOpa3HOOOpasHs,
OUOJIOT MU U 3KOJIOTHH 00BEKTOB
PKMBOTO MHpa JJIsl pEeLICHHS
mpodeccHoHaNBHBIX 3a/1a4

DK3AMEHAIIMOHHBIN BUJIET Nel

1. T'enerukakak Hayka. [IpemeT u 3aa4m reHETHKN.
OCHOBHBI€ 3Tarbl Pa3BUTHSI TCHETHKH.
2. T'eHeTMUeCKMii KO M €r0 OCHOBHBIE CBOMCTBA.
OKCIIepUMeHTAIBHAS PacIIi(pOBKa
TEHETUYECKOTO KOJIa.
3. 3agaua

Hpumepbl 3a0a4 K IK3AMEHY

PacTeHue THIKBBI ¢ OCIBIMU JUCKOBUIHBIMH
IJI0JJAMU CKPEILEHO C PAaCTeHUEM, UMEIOIIUM
Oenbie MAapOBUIHBIC TUIOJBI, A0 3/8 ¢ OenbIMu
JUCKOBUIHBIMH, 3/8 ¢ OEIBIMU MIAPOBHUTHBIMH,
1/8 ¢ enThIMU TUCKOBUIHBIMU U 1/8 ¢ KeAThIMU
IAPOBHUIHBIMHE II0AaMHU. ONpeeuTe TCHOTHITBI
poauTene U MOTOMKOB.

Tpex meTyxoB ¢ OpeXOBUIHBIMU TPEOHIMHA
CKPECTHIIN ¢ KypaMH ¢ IPOCThIMH TpeOHsIME. B
OJTHOM CITy4ae BCE TIOTOMCTBO UMEIIO
OpEeXOBHIHBIC TPeOHH. B npyrom ciaydae y ogHoro
ITOTOMKA OBLT IIPOCTOH rpedeHb. B TpeTheM y
YacTH MOTOMCTBA OBUTH OPEXOBHIHBIC TPEOHM, a Y
YacCTU — ropoxoOBUIHBIC. KakoBBI TEHOTHIIBI
poauteneii U BceX MOTOMKOB?

Pactenune rymmcToro ropomika ¢ myprnypHsIMU
LBETKaMH, CKPEILIICHHOE C TaKUM XKe, 1aeT 74
MIOTOMCTBA C IYPITyPHBIMU H ¥4 C O€JIBIMU
1BeTKaMH. KakoBBI T€HOTUIIBI POAUTENEH U
notoMkoB? Kakoe mOTOMCTBO MOJIYIHUTCS IPU
CKpEIIMBaHUH MEXKIY cO00H pacTeHuii ¢
mypnypHbME IIBeTKamu? C — Oenast okpacka, P —
6enas okpacka, CP — myprypHas okpacka.

AHTHOMaTo03 ceTyaToi 000JI0UYKH HACIETYETCS
KaK JIOMMHAHTHBII ayTOCOMHBIN IIPU3HAK C
HEHETPAHTHOCTHIO 50%. Omnpenenure
BEPOSATHOCTH 3a00JIeBaHUs JIeTel B ceMbe, rae o0a
POAUTEIIA ABJIAIOTCA T€TCPOZUTOTHBIMU
HOCHTEJISIMH aHTHOMATo3a.

HopMasibHbie B OTHOIICHUH 3PEHHS MY>KYHHA U
JKEHII[HA UMEIOT: a) ChIHA, CTPAJIAIOIIeTO
JATFTOHU3MOM U HMEIOIIEr0 HOPMAaJIbHYIO 10Yb,
0) HOPMAaJBHYIO 109, HIMEIOIIYIO OJTHOTO
HOPMAITLHOTO ChIHA U OJTHOTO CHIHA JaJbTOHHKA,
B) €Ill¢ HOPMAIBHYIO JOYb, UMCIOIIYIO MATEPHIX
HOPMAITbHBIX CBIHOBEH. KakoBBI TeHOTHITBI
poaurenei, feTei U BHyKOB?

Tema packpeiTa ¢ OMOpoW Ha

COOTBETCTBYIOIIUE TMOHSATUS U

TEOPETUUECKHE MOJIOKEHUS

@DakTel U MPUMEPHI B MOJHOM
o0BeMe

00OCHOBBIBAIOT BBIBOIBI

OTBeT XapakTepu3yercs

[KOMITO3UILIHOHHOH
LIEIbHOCTBIO, coOJIr0IEHa
Imoruyeckas
TOCJICI0BATEILHOCTD,

TOIIeP KUBACTCS
[PAaBHOMEPHBII TEMII  Ha

[IPOTSHKEHUU BCEro OTBETA
10 6annos
Tema He B OIHOU Mepe

packpsiTa.  EcTh BnazeHue
COOTBETCTBYIOIINMH
MOHATHSMH u
TEOPETHYECKUMHU
MOTOXKEHUSIMH.

@DakTel W TpUMEpHl HE B
MOJTHOM o0obeMe
00OCHOBBIBAIOT BHIBOIBI.
CoOutoieHa JoruuecKast
[OCJIeI0BATENHHOCTS,
MO/1/IePIKUBACTCS
[PABHOMEPHBII TeMI  Ha
MPOTSKEHHH BCETO OTBETA

5 6ayoB

ApryMeHTaIus Ha
TEOPETHIECKOM yYpOBHE
HETIONHas, CMBICT pana
KJIIFOUCBBIX MOHATHHI HE
0O0BSICHEH. Homymiena
(bakTuyeckas — ommubKa, He
[IpUBEIIIAs K
CYIIECTBEHHOMY  HMCKa)KEHHIO
CMBICIIA. Otser
XapaKTepu3yeTcs
KOMITO3MIIMOHHOM
LETBHOCTBIO, ecTb
HapyIICHHS
MOCIIeI0BAaTEILHOCTH,
OoutbIIIOE KOJIMYECTBO
HCOIIPpaBJIaHHBIX T1ay3

0 GamnoB
TepMUHOIOTrHYeCKUM

ammapaT HEIOCPEICTBEHHO He
CBsI3aH C pacKpbhIBaeMOM TeMOi
JlommymeHs! pakTHdeckne u
IIOrN4ecKre OLINOKH,

CBUACTCIILCTBYIOLINEC (o}
HCIIOHUMaHW U TCMBI. He
MTPOCIICIKUBACTCS JIOrvKa,

MBICITIb HE Pa3BHBACTCS.
0 GajuIoB — «2»

7 6aII0B — «3»

11 6amoB — «4»

15 6aiu1oB — «5»




Perienne 3a1aqy BKIFOYAET:
Kpatkyro 3anucek ycnoBus ¢
TTOMOIIIBIO TeHETHYICCKOM
cumBonmku (P, F1, F2, Fa, Fh,
3HaK CKpEIMBAHMs- X, TIO- 9,

& u T.a.). Hasanusa npusHakoB

MOYKHO 3aITUCHIBATh B

COKpAILEHUH: YEPHBIA — YEpH.,

OenbIii — Oen. 1 T.m.

ApryMeHTHpOBaHHOE

NPEIUIOKEHNE HYJIEBOU
runore3sl  (HQ) Ha  ocHoBe
W3BECTHBIX CTaHIAPTHBIX
pacIlerIeHA . Hynesast
TUIoTe3a Hperonaraet

COOTBETCTBHE  TEOPETHYECKU
pacCYUTaHHBIX u OIIbITHBIX
JTAHHBIX.

OnpezeneHure paciierieHus B
OIbITE HA OCHOBE HYJIEBOU
runore3sl. [ aToro

BCJIIMIMHY KaX10ro
KJ1accCa B OIIBITE ACJIAT Ha
BCJIIMIMHY OIHOIO

TEOPETHIECKH OXKUIAEMOTO (T10
HQ) coueranus ramer.
Hanpuwmep: pacuienenve B
ombrre — 114: 30 : 9 (X 153),
HO : 2 rena. Teopernuecku
oXuaeMasi BeJIMYMHA OJTHOTO
KJacca B paclIeIUICHUH PaBHA
153:16 =9,6.
IpoBepky cooTBeTCTBHS
Ppe3yIbTaToB OIbITa
TEOPETHUECKOMY OXKHIAHHIO
IIPU JAHHOW HYJIEBOM TMIIOTE3e
10 MeTOLy (2
ApryMeHTHPOBaHHOE BBEICHHE
0003HaYeHNsI TEHOB
OIIpeJiENIeHNEe TEHOTHIIOB.
Otser Ha BCE
TIOCTaBJICHHBIC B 3a]]a4e
BOIIPOCBL
B psge 3amau  IpuBENEHBI
MaHHBIE O  HACJIeJOBaHUU
M3ydaeMbIX ~ IPU3HAKOB (0

qUCIIC TCHOB, TUIIC ux
B3aUMOJICHCTBUS,  XapaKTepe
HACJICTOBAHWSI). B ITUX
3amadax TpedyeTcs
OTIPEIeNIUTh TEHOTHITBI

nccnenyembix ocobeit. [lpu
[PELIEHNH TaKUX 3a/ad KpaTKo
3arUChIBAIOT YCIIOBHS,
ApTyMEHTHPOBAHHO (co
CCBUIKOM  Ha  JIaHHBIC 0
HACJICTOBAaHUH)  ONPEACTISIOT
TEHOTHUITBI U 3aITUCHIBAIOT HX B
TeHETUYIECKON CUMBOJIMKE.
OueHo4yHasi HIKAJa

MmMeercss  moOJHOE  BEpHOE
ITOKa3aTeNbCTBO,




BKITIOYATOIIEE TIPaBUIBHBII
otBeT — 10 GamToB

J/laHo BepHOe pelleHue, HO
[MOJTyYCH HENPABWIBHBIA OTBET

13-3a apuMETHIECKOM
OIINOKHU

nim
[peIeHue HEJIOCTATOYHO
000CHOBAaHO

nIm

B peuieHUH UMEIOTCSI JIUIIHUE
WM HEBEpHbIC 3allUCH, HE
OTIENICHHBIC OT peIIeHus — [
0aI0B

Mmeercs BEpPHOE
pelleHHe YacTH ypaBHEHHS,
HEPaBEHCTBA WM 33]]au U3- 3a
lmorunyeckoi ommoOku — 4 6auia
Pemenune ne nano UJIN

maHo HeBepHoe pemcHue — 0
0aI0B

0 GauIoB —((2»

4 6amma — «3»

7 6ai1oB — «d» 10

0amIoB — «5»

IMPUJIIOKEHHME 2
8. METOAUMYECKHUE MATEPHAJIBI VIS OBYYAIOIIMUXCS 11O OCBOEHUIO JUCHUITIMHBI

Ilepeyens yueOHO-MeTOANYECKOT0 00ecTieYeHHs JIsl CAMOCTOSITeJILHON padoThl 00ydaromuxcsi N0 AUCHMILIHHE
1. MeToauyeckne MaTepUAabl AJI5 BLINOJIHEHUs 3aJaHUI 10 caMOCTOATEIbHOI padoTe

Psim TeM HemocTaTOYHO OCBEUIAIOTCS BO BpeMs ayJUTOPHOM paboOTHI co cTylAeHTaMu. O3HaKOMJICHHE C HEKOTOPBIMH
COBPEMEHHBIMHU IIPEACTABICHUSIMH O MAaTEpHAIbHBIX OCHOBAaX HACIEACTBCHHOCTH, BONPOCAMH XPOMOCOMHOTO H
HEXPOMOCOMHOTO HACJIEZI0BAHUS, METOJAMH HCCIIeI0BAaHHS MOAN(MUKAIIMOHHON N3MEHYMBOCTH, ()aKTOpaMH TUHAMHUKH
TeHETHYECKOTO COCTaBa MOIYJIALUI U BOIIPOCAMH CEJIEKIIUH CTYICHTHI BBITIOIHAIOT CAMOCTOSTEIBHO.
CamocrodrenpHas padoTa CIIOCOOCTBYET OCO3HAHHOMY YCBOCHHIO TEOPETHYECKOTO MaTepHaja, BEIpaOOTKE HAaBHIKOB
paboThI ¢ TUTEpaTypoOii, MOMOTaroIIast B MOATOTOBKE K 3k3aMeHaM. KauecTBO BBINOIHEHHS CAaMOCTOSATEIIFHON pabOoTHI
OIIGHHUBAECTCAd BO BpEMs TEKYIIETO KOHTPOJIS M NPOMEXKYTOYHOH aTTecTamuu. BoOmpocsl kK JaHHBIM TeMaM TakKxke
BKJTIOYCHBI B CIIICKH BOIIPOCOB K 9K3aMEHY.

®opma orTueTHOCTH: 3aJaHus BBHIIONHAIOTCS B «TeTpamm Ui caMOCTOSTENBHBIX padoT», NMpH UX OPOPMIIEHHH
(dopMynHpyeTcst BONPOC, JAaeTCsl OTBET Ha BONIPOC U NPHIIAraeTcs CIIMCOK MCIIOIb30BaHHON JINTEPATYPHI.

Ipumepsl 3a0anuti 0ns camocmosmenvHol pabomol
Tema 1
HacnenoBanue mecTpoJMCTHOCTH W MYXCKOHM CTEpWIBHOCTH y pacTeHui. [lmactumHas HacimencTBeHHOCTh. IIpu3Hakw,
KOHTPOJIUPYEMBbIE SACPHBIMHU M IIUTOIUIA3MAaTHYECKUMU reHamu. [loHsTHe 0 Ia3MoHe.
Leanb: M3yuuTh OCHOBHBIE ()OPMBI BHESIICPHO HACIIEICTBEHHOCTH.

3apayn:

1. U3Y4YUTh HACJIEI0BAHUE IIECTPOJIMCTHOCTU Y PACTCHUN;

2. M3YYUTh HACIEOBaHUE IUTOIUIA3MAaTHIECKON MYKCKOH CTEPHIIBHOCTH Y KYKYPY3HBI;
3. CPaBHUTH NPHU3HAKH, KOHTPOIUPYEMBIE SIACPHBIMU U MIa3MaTUYECKUMU T€HAMU;

KoHnTpoabHbIe BONPOCHI:

Uro Takoe BHEXPOMOCOMHAsI HUTOILIa3MaTHUECKas! HACIEICTBEHHOCTh?

B uem 3aximodaercs MaTepualibHasi OCHOBA LIUTOMIA3MaTUYECKON HACIEICTBEHHOCTHU?

B pesynbraTe Kakux SKCIEPHUMEHTOB ObLIa 0OHapyXeHa IUTOIUIa3MaTHYeCKash HacJIeICTBEHHOCTh?
UeM oTAMUarOTCA IO XapaKTepy HAacIeI0BAHUS T€HBI SApa U HUTOIIa3Mbl?

Kak mposiBisroTCsl TeHBI BOCCTAaHOBUTENH (PePTHILHOCTH?

agrwbdE

Tema 2
MoaudukanronHas W3MEHUYMBOCTh. YdeHue MoraHceHa o 4YUCTBIX JWHHSX. Hopma peakiuu reHotuna [eHeTmdeckas
U3MEHYNBOCTh. KOMOWHATHBHAsS HW3MEHYUBOCTH. MyTallMOHHAs W3MEHYMBOCTh. CHOHTAHHBIA W WHIYIHPOBAHHBIN
MyTareHe3. Myranuu. ABTO- U aJUTOTIOIUTUIIOW M.
Heab: u3y4uTh NpoLEeCcChl K3MEHYUBOCTH OPTaHU3MOB,
3amaum:
1. U3YYUTh MOJU(PUKAITMOHHYIO U3MCHUNBOCTH;
2. H3YYUTh KOMOMHATHBHYIO H3MCHYHBOCT;
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3. U3y4YUTh MYTAI[MOHHYIO U3MEHYNBOCTh, OCHOBHBIC MPOSIBICHUS MyTalnii.

KoHnTpoabHBIe BONPOCHI:

. Kakue THIbl reHHBIX MyTaluil BaM U3BECTHBI?

. Kakue usmMeHeHNs1 reHeTHYEeCKOT0 MaTepralla MOXKHO YBHJIETh I10]] CBETOBBIM MUKPOCKOIIOM?

. Uem ormnmyaroTcst abeppanii XpoOMOCOMHOI'O THIIA OT XpOMAaTHIHBIX abepparuii?

. UeM oTiM4aIOTCS TeHHBIE MYTALMH OT TEHOMHBIX?

. K xakomy By MyTaluii OTHOCUTCSI MOJIMILIOUHSA?

. Uto Takoe mo3auk?

. Kakoit Habop xpoMocom BcTpedaercs mpu cuaapome Jlayna?

. Uem oTnm4aroTcs MEHAENEBCKUE HACTIEICTBEHHBIE O0JIE3HN OT MyIbTU(AKTOPHATIBHBIX?

9. Yto BBI 3HaeTe 00 00IIEM YpOBHE CIOHTAHHBIX MYTAallU{ y 4eJIoBeka?

10. B uem cX0ACTBO W pa3IHyune CIIOHTAHHBIX U HHAYIIUPOBAHHBIX paJHaIliei MyTaIliii?

11. Kakie XxpoMOCOMHBIE HapyIICHHU BOSHUKAIOT IIPH JEHCTBUN HOHU3UPYIONINX M3ITyIeHIH?

12. TepeuncanTte M3BECTHBIE BaM MyTareHHbIE (DakTOpBI, SBISIOIIMECS HAaUOOJEee BEPOSTHOM HMPUUYMHOW XPOMOCOMHBIX
MyTanui y 4ejaoBeKa.

13. aiiTe OLEHKY BOJIOLMOHHOM POJIH, & TAK)KE MEMIIUHCKOTO M X035 CTBEHHOT'O 3HAYECHUSI XDPOMOCOMHBIX MYTALIHH.

01NN kAW~

Tema 3
[pencraBnenune mxossl T.Moprana o crpoennn reHa. CoBpeMeHHbIe npeacTaBieHus. Llenrposas teopus rena. Paborsr C.
Bensepa.
Ilesab 3aHATHS: U3YIUTH COBPEMEHHBIC NTPEACTABICHNS O CTPOCHUH T'€Ha.

3agaumn:

1. n3y4uTh BKIaA T.Moprasa U ero KOl B Pa3BUTHE TCOPUH T'eHA;
2. H3YYUTH IIEHTPOBYIO TEOPHUIO TCHA;

3. paccMOTpeTh COBPEMEHHBIE MPEICTABICHUSI O TEOPUU I'eHa.

KoHTpoabHBIe BONPOCHI U 321a4H

1. Onpenenure HYKICOTHIHYIO MOCICIOBATEIIEHOCTh U OPUEHTAIIMIO KOHIIOB ()parMeHTa OHO# u3 HuTei Monekyisl JTHK,
€CIIM M3BECTHA IIOCIEeN0BAaTEIbHOCTh M OpPHUEHTALUS KOMIUIEMEHTApHOTO YdYacTKa Jpyroil HUTH 3TOH MOJIEKyNsl: 3
“A-T-I-I'-T-T-LI-T-A-5".

2. Onpenenute HallpaBJICHHE CUHTE3a M HYKJICOTHIHYIO TT0CIIEI0BATEIbHOCTh KOKA0M U3 IBYX IOYEPHUX HUTEH, KOTOPHIC
BO3HMKHYT IIPH PEIUTUKANH IPUBEICHHOT0 HIKE AByXIenodeyHoro ¢pparmenra JJHK:

3-A-I'-T-I-T-T-I'-1I-A-5'

S-T-II-A-T-A-A-1I-T-T-3'

3. Cdopmymupyiite apryMeHTBl i1 OOOCHOBaHMS SBOJIONMOHHOTO CMBICNA OTJIMYMH reHeTndeckoro koma JIHK
MHUTOXOHApHH 1 Koxa xpomocoMHoi JTHK sykaproTndeckoit KIeTkH (B IIaHEe TEOPHH SHAOCHMONOHTHOTO TPOUCXOXKICHUS
MHUTOXOH/IPHIA).

4. OOBsiCHUTE MIPUYHHY CUTYaIMH, IIPH KOTOPOH T'eH dyKapHOTHUECKON KJIeTKH, 3aHuMaronuil yuactox JJHK pasmepom B
2400 map HyKJI€OTHUIOB, KOTUPYET HOIUIIEITH, COCTOSIIIH 13 180 aMHHOKUCIOTHBIX OCTAaTKOB.

5. CocTaBbTe CXeMy TPEPHIBHCTOM CTPYKTYPHI THIOTETHYECKOTO T'€HA, COCTOSIIET0 M3 5 3K30HOB M 4 HMHTPOHOB U
KOAMPYIOIIETO MOMUNeTHA, BiItogaronuil 300 aMHHOKUCIOTHBIX OCTATKOB (OTHOCHUTEJIBHBIE Pa3MeEPhl OTJACIBHBIX SK30HOB
1 MTHTPOHOB MO>KHO BBIOPATh MPOU3BONIBHEIE).

6. Kakre aMHHOKHCIIOTEI MOTYT TpaHcHopTHpoBaTh K pubocomam TPHK ¢ antukononamu: AYD, AAA, TVI, TLY, LIT'A,
OVL, YAA, YVI?

Tema 4
[lonatne o BUme W MOMySOHUU. 3akoH Xapau-BaitHOepra, ero 3HadeHWe ¥ mnpuMeHeHHe. DakTOpsl AWHAMHUKH
TEHETHYECKOT0 COCTaBa MOMYJIALHUI: MyTallui, MUTpalluy, Aper( TeHOB, €CTECTBEHHBI 0TOOP.
eab: N3y4UTh OCHOBHI OMYJISIIMOHHOMN T'€HETHUKH.
3apayn:

. paccMOTpEeTh TIOHATHE MEHICTIEBCKOM MOMYISAILNN;
. UI3yYUTh OCHOBHBIE MOJIOKEHUS 3aKOoHa Xapau-BaiinOepra;

3.

M3YYUTh BIUSHUE MYyTallui, MEUTPAIAi, Apeiida TEHOB M €CTECTBEHHOTO 0TOOPA Ha TEHETUYECKYIO CTPYKTYPY TOIYIISIIIHA.

KoHTponbHbIe BONPOCHI U 321a4H:

1. B nmomymsanuu 16% mnrone#t umetor rpymmy kpoBu N. Onpenenure aoiro jun ¢ rpynnamu kpoBd M u MN B 370
MOMYJIAUY TP YCIOBUU MAaHMUKCHH.

2. B momynsiimn, cocrosimeit u3 100 mutH. smroneit, 40 Thicsiy TopaskeHo 3a00J1eBaHIEM, BEI3BIBAEMBIM PELIECCHBHBIM T€HOM.
Ecnu 3TuM nunamM BOCHPENsATCTBOBATh B BOCIPOU3BEACHUH TIOTOMCTBA U €CJIM YHCIEHHOCTD MOMYJISIUY HE U3MEHUTCS, TO
CKOJIbKO OOJIBHBIX OYZIET B CIIEAYIONEM OKOJICHNH?

3. CooTHoOIIEHHE TOMO3UTOTHBIX OINMYIICHHBIX pacTeHHd pku (AA) u HeomyuieHHbIX (aa) B BbiOopke 4:1. Ompexnenute
TeHETHYECKYIO CTPYKTYPY HEPBOTO M TPETHET0 MOKOJICHHNA OT CKPEIIMBAHUS 3TUX PACTCHUN TIPH YCIIOBHH ITAHMHUKCHH.

4. Kakoe COOTHOIIEHUE 3€JCHBIX PACTEHUH W XJIOPOGMIBHEIX MYTaHTOB TOPOXa MOXKHO OKHAAThH B MSATOM TOKOJICHHH OT
CaMOOTIBUICHHSI TE€TEPO3UTOTHOTO pacTeHus? XIoporiIbHast MyTaIlHs - PEIleCCUBHBIA MPU3HAK, MYTaHTHI )KH3HECTIOCOOHEI.
T'opox - cTporuii caMOONBUINTENb.

5. B momynsiumu KpynHoro poratoro ckora 4169 oco0eit nmenn kpacHyto okpacky, 3780 yanyto u 756 Genyto. Onpeznenure
COOTHOLIEHHE ajulesieil 1 TeHOTHHoB B F3 3TOH momynsuuu mpH yCJIIOBHM NMAaHMUKCHM (Yallyl0 OKpPacKy HMMEIOT ocoowu,
TeTEepO3UTIOTHBIE 110 AJJIEISIM KPacHOi n Oeslol OKpacok).



6. B nomnysnsiuu Mpliiiel B TeUYeHHE 0JHOT0 rojia poauioch 2% anb0HHOCOB (pelecCHBHBIN Mpru3HaK). OnpeAenuTe 4acTOThI
QJIICIICH U JIONIO TETEPO3UTOT B ITOH MOMYIISALUY TP YCIOBUU TAHMUKCHUH.

Tema 5
I'eHeTnka kak TeopeTHYECKasi OCHOBA CEJIEKIMH. YUeHHe 00 NCXOJHOM Marepuaje B CelIeKIHH. LIeHTpBl MPOrCXOKAECHUS
KyabTypHbIX pacTtenuid no H.M.Basunosy. Ilonsatue o nopoze, copre, miramme. buorexsonaorus.
Ienb: U3y4uTh OCHOBBI CEJIEKIIMH.
3agaum:
1.  o3HaKoMHTHCS CO 3HAYEHHEM M3MEHUYMBOCTH KaK MaTepHal sl 0TOOpa;
2.  paccMOTpPETh CHCTEMBI CKPEIINBAHUI B CENIEKIINN PACTCHUH 1 JKUBOTHBIX;
3. U3YYHTH METOJIBI OTOOPA U UX 3HAUCHHE.
4. H3y4unTh HCTIONB30BAHWE B CENICKIMU THOPHUAM3AIMH COMATHYECKHX KJIETOK, METOAA KyNbTYpbl KIETOK, TKaHEH U
OpTaHoB.

KoHTpoabHbIe BONPOCHI U 3aa4N:
1. Oxapaxmepu3zytime memoovl cereKyuu pacmenutl

Merton XapakrepucTuka

MaccoBsiii 0TOOp

WuauBUayanbHbIH 0TOOD

[Monyuenue 3¢ dpexra rereposuca
IlepexkpecTHOE ONBUICHHE CaMOOTIBUTUTENEH
Ilonunnounus

OtnanenHas THOpHIU3aINSI
Hcrionp30BaHNE COMATHUECKUX MyTalHi
OKCIEpUMEHTAJIBHBIN MyTareHes
Knerounas nHxeHepus

XpoMOoCOMHas! HH)KEHEPHS

['eHHas mHXEHEpHA

OxapakTepu3yiTe METO/IbI CEJICKIIUHU JKUBOTHBIX

Merton XapaxkTepucTuka

Ot60p 1o 3KCcTEpPHEPY

BnyrpunopoaHoe passencHue

MexnopoHoe pa3BelcHUe
Bnu3kopoIcTBEHHOE CKpEelMBaHHE
OtnanenHast rHOpUIU3AIIHS

Hcnons3oBanue 3¢ dexra rereposuca
WcneiTanue nmo IMOTOMCTBY

HckyccTBeHHOE OCEMEHEHNE

[Toxyuenne OOIBIIOTO KOJINIECTBA SIMOPHOHOB

©CoOoNoGA~LNE

2. OxapakTepusyiTe siBieHue rerepo3uca. OTBEThTE Ha BOIIPOCHI.

1 Kak momyguts pa3nudHbIe TUHUH (COPTA, TOPOABI)?

2. Kak momyunts MakcuManbHbIH 3¢ ekt reteposmca’?

3 Iouemy 3¢pdekt rereposuca 3aryxaet, Ha4UHasE CO BTOPOTO MOKOJICHUS?
4 Kakwrie 0OCHOBHBIE THIIOTE3bI 00BACHIOT 3 (deKT reTeposuca’?

3. KanycTHO-peneunsIit rudpu.

1 Kem u xorna ObUT IOJTy4YEH KallyCTHO-peieuHbIi ruopua?

2. CKOJIbKO XpOMOCOM B TUIUIOUAHOM Habope penbku? Kamyctoi?

3 [Mouemy oH ObLT OecrutoieH?

4 Kak Obl1a BoccTaHOBIIEHA IUI0I0OBUTOCTD y KaIlyCTHO-PEAEYHOro Tndpuga?

4. Memoowi cenekyuu pacmeHuﬁ U JCUBOMHBIX. 3anuuiume HomMepa mecmoe, npomue Kasco020 — npaeujlbHvle 6apuaHmosl
omeema

1. CamoomnbuieHHE TIEPEKPECTHOONBUISIOMINXCS PACTECHIN:

1 Iomumonaus.

2 AyTOpUAMHT.

3 WuOpuaunHr.

4, OrtnaneHHas THOpHUIA3AIIHS.

2. "Yucrast auHuA":

1 [ToToMCTBO OT CaMOOMBUIAIOLIETOCS PACTEHUSI.

2 IToTOMCTBO OT NEPEKPECTHOOMBLISIIOIETOCS PACTEHMUS.
3 IToromMcTBO, MOMYYEHHOE OT CAaMOOMBUIEHUS NEPEKPECTHOOMNBLIIEMOTO PACTEHHUSI.
4 CopT KyJABTYpHBIX paCTEHHIA.

3. 'erepo3uc:




KparHoe reHoMy yBeIMdIeHHE XPOMOCOMHOTO Habopa.

OtnanenHas THOpHIU3aLINS.

Hemnpeccus, KOTopasi IPOUCXOIUT IIPU CaMOOTBUICHUH EPEKPECTHOONBUIEMBIX PACTEHUH.
[ToBbIIeHHAsT YPOXKaHHOCTD U )KU3HECTOMKOCTD THOPHIOB MEX/Ly Pa3HBIMH YHCTBHIMHU JINHHUSAMH.
. IlepexkpecTHOE ONBLUICHUE COPTOB CAMOOMBLISIEMBIX PACTEHUI IPUMEHSIOT:

Jlis co3aHus HOBOTO BHJa PAaCTEHUIM.

J1d nojtydeHus YUCThIX JTMHUM.

JAst oydeHus OTAAICHHBIX THOPHIOB.

s couetaHusi CBOMCTB pa3iMUHbIX COPTOB.

. CamooIIBUIEHHE TEPEKPECTHOONBUIIEMBIX PACTCHNH ITPOBOMAT:

s nostydeHrs FOMO3UIOTHBIX JIMHUU.

Jus momygenus 3¢ dexra rereposuca.

JAst oydeHus OTAAICHHBIX THOPHIOB.

Jlis coueTaHust CBOMCTB pa3IHMUHBIX COPTOB.

. [Ipeononers Gecnoane OTNANCHHBIX THOPHIOB MOYXKHO:

Ha cerogusmHuii 1eHs npeooaeTs OecIuioiue OTAaIeHHbIX THOPHUIOB HEJb3S.
C noMo1IbI0 MOJUIUIONTUH.

C noMmo1b10 CaMOOIBIICHUS.

C noMoIIbI0 HHANBUIYaIEHOTO O0TOOpA.

. [lo3BOIsIET COXpaHUTD U YIYUIIUTH CBONCTBA MOPOBL:

BHyTpunopoHoe ckpemuBaHue 1 METOJMYECKHI 0TOOD.

MeXImopogHOE CKPEINBaHNEe W METOJUIECKUI 0TOOD.

WNubpuauar.

I'eTeposnc mpu MEXIOPOJHOM CKPEIINBAHNH.

. Ilo3BomsieT co3aTh HOBYIO IOPOAY KUBOTHBIX:

BHyTpunopoHoe ckpeluBaHue 1 METOJMYECKUI 0TOOD.

MeXIopoJHOE CKpeIlMBaHUE U METOANYECKUNA 0TOOP.

WnGpuanHr.

MeXIopoJHOE CKPEIIMBAHUY C 1IENbI0 ToydeHus a3 deKTa rereposuca.

. IHOpUIMHT B CENIEKIMN )KUBOTHBIX UCIIOJIB3YIOT:

s coxpaHeHusi CBOMCTB OPOJBI.

s co3nanust HOBOM MOpoAbI.

Jast momydeHust 60IBIIOTO KOJIMIECTBA HOTOMKOB C KA4€CTBAMH BBIIAIONINXCS JKHBOTHBIX.
Jast nomydenus 3¢dexra rereposuca.

10. [omyunts 3P PeKT rerepo3nca MoO3BOIACT:

1. ban3koponcTBeHHOE CKpEIIBaHHME.

PONMPORAONMPRPORAONDNRENRODNDRPRORLONMDNRPRORONEARWONDE

2. HcnbiTaHye 1o NOTOMCTBY JIJIsi CAMIIOB.
3. OT160p ITydnIMX NPOU3BOANUTENEH BHYTPH TOPOMBIL.
4. MeKIopoJHOE CKpeLIMBaHHUE.

11. VicibITanue mo moTOMCTBY MPOBOJISAT:

1. s monpbopa camIioB.

2. Yro06bl OLIEHUTH TPOAYKTHBHOCTH TOTOMCTBA.
3. Yro6bl OLEHUTH TPOYKTHBHOCTH ITOPOJIBI.

4. Yro06bl OLIEHUTH TPOAYKTHBHOCTH CAMKH.

12. [Ins oTHaieHHON THOPUAN3ANY KUBOTHBIX XapaKTePHO:
[MoromcTBO Beerma OECIUIONHO.

Yacro B moToMCTBe mposiBisieTcs 3 dekt rereposuca.
IToTOMCTBO MJIOAOBUTO U MPOsBIsIeT 3P ekt rereposuca.
HaGmronaercst nenpeccusi, yXyieHue CBOMCTB MOPOJIbI.

NS s

Baxueiinue TECPMUHBI U TIOHATHA: ((CCHCKHI/ISI JKUBOTHBIX, MUKPOOPTAaHU3MOB).

Maiite ompeneneHne TepMUHAM WIH PACKpoiTe MOHATHS (OAHUM IPEAIOKECHHEM, TIOAUYEPKHYB BaKHEHUIIIIE OCOOCHHOCTH):
1. BuyTpunopoaHoe pasBeaeHue. 2. MexmnopoaHoe ckpemuBanue. 3. I'ereposucHble rubpunsl. 4. Hcnbitanue 1o
noToMcTBy. 5. Pectpukrassl. 6. Jlurasel. 7. Bextop. 8. Knerounsie kynsTypsl. 9. TotunorentHocTs. 10. Kinonuposanue.

2. Meroauyeckue MaTepUAJIbI AJIsI MOATOTOBKH M BHINMOJTHEHHSI MPAKTHYECKHX padoT
Pexomenmanum 1718 NOATOTOBKH K MPAKTHYEeCKUM padoTam.

Ha npaxTndecknx 3aHATHSX CTYISHTHI 3HAKOMSITCS C MEHJIEIEBCKMMHU 3aKOHOMEPHOCTSMH HACIICIOBAHUS, SBICHHEM
B3aMMOJICHICTBHS TEHOB, CICTUICHHBIM HACJICOBAaHHEM, COCTABJICHHEM TI'E€HETHYECKHX KapT, OCHOBAMH T'€HETHKH
TOMYJIAINH. BO3MOXHO BBITOTHEHNE NMPAKTHYECKUX PabOT C 3JIEMEHTaMH MCCIIEIOBATEIbCKON AesITeTbHOCTH. B Xome
BBITIOJTHEHHS TAaHHBIX pabO0T CTYJISHTHI IOIyJaloT 0a30BbIe 3HAHUSA 00 OCHOBHBIX JOCTIDKEHHSIX TE€HETHKH M CEIEKIINH;
YMEHHE peliaTh THIIYHBIE 337[a491 Ha OCHOBE BOCTIPOM3BE/ICHNS CTAHAAPTHBIX AJITOPHTMOB PEIICHNS; BIAJICHHE CIIOCOOHOCTHIO
pemIaTe yCJIOXKHEHHBIE 33[]a9i Ha OCHOBE INPHOOPETEHHBIX 3HAHWM, YMEHHH W HABBIKOB, C VX NPUMEHEHHEM B HETUITIIHBIX
CHTYaLHsIX.

ITpn moaroToBKe K 3aHATHIO CTYIEHTHI, HCIOJIB3YsI MaTepualbl JIEKIMHA U y4eOHbIe TI0COONs, IPUBEJICHHBIC B CITUCKE
JIUTEPATyphl, JOJDKHBI HOAPOOHO HU3YYHUTh TEMBI, C KOTOPBIMH MM IPEACTOUT padoraTb. TOJBKO JIEKIMOHHOTO
Marepualla HeIoOCTaTOYHO, TaK KaK OH HE BKJIIOYAeT HEKOTOPBIX TEM, MOAPOOHOCTEW, NMPUMEPOB M WILIIOCTPALUiL.



PaboThl BBHIIOJTHAIOTCS B COOTBETCTBYIOIIEH TETpaav: B HEl yKa3bIBaeTCsl TeMa 3aHATHS, 1eNb, 3aJa4H, PUBOIATCS
TEOPETHYCCKHE CBEJCHHs, HCOOXOMUMBIC sl PabdOThI MO JAaHHOW TEMe, CONCPXKAHHME W PCIICHHE 3aJ]ad WM
MIPAKTUICCKOI PabOTHL.
Pemienuie BKIIOYaAET:
8. Kparkyro 3anuck ycinoBys ¢ TIOMOILIBIO reHeTndeckoit cumpoiikd (P, F1, F2, Fa, Fb, 3Hak ckpenmBanus- X, on- 9, 3u
T.11.). Ha3BaHwus Mpu3HAKOB MOXKHO 3aIKCHIBATh B COKPAILICHHUH: YEePHBIN — YepH., Oesbiii — 6er. 1 T.mm.
9.  AprymeHTHpOBAaHHOE TpEUTOKEHHE Hy/eBoi rurotessl (HQ) Ha 0CHOBE M3BECTHBIX CTAHAPTHBIX PACIIEIIICHHH. Hynesas
TUTIOTE3a TIPEIIoIIaracT COOTBETCTBIE TEOPETHIECKH PACCIATAHHBIX M OITBITHBIX TAHHBIX.
10. Onpenenenye paciLernieHus B OIbITE HA OCHOBE HYJIEBOM TMIOTE3bL. JJIsl 3TOr0 BEIMYMHY KaK/I0I0 KJIacca B OIIbITe ACTAT
Ha BeJIMYMHY OJTHOTO TEOPETHUYECKH 0kuiaeMoro (1o HQ) coueranwis ramer.
11. Hampumep: pacuiemienue B onbite — 114 : 30 : 9 (X 153), HO : 2 rena. Teoperndecku oxkuaeMasi BEIMUMHA OJTHOTO
Ki1acca B pacuieruiennd pasHa 153: 16 = 9,6.
12. TIpoBepky cOOTBETCTBHS Pe3yJILTATOB OIBITA TEOPETUUECKOMY OKUIAHMIO IIPU JAHHOM HyJIEBOI TUIIOTe3e 110 METOY ¥
13. AprymeHTHpOBaHHOE BBEICHHE 0003HAICHIS TEHOB H OTPEIEICHAE TCHOTHIIOB.
14. Oteer Ha Bce MOCTABIEHHBIE B 331a4€ BOIPOCHL.
B psime 3amad npuBeeHH TaHHBIE O HACIICIOBAHUN W3yJaeMbIX IIPU3HAKOB (O YHCJIe TeHOB, THIIC MX B3aUMOJICHCTBUS,
XapakTepe HacjemoBaHus). B 3Tux 3amauax TpeOyeTcsl OmpeeUTh TeHOTHITBI HCCIeayeMbIx ocobeil. [Ipu pemeHun
TaKHX 3a7ad KPaTKO 3alMMCHIBAIOT YCIOBHSA, apTYMEHTUPOBAHHO (CO CCBHUIKOI Ha JaHHBIEC O HACJICIOBAHNH) OTIPEIEIISIOT
TCHOTHIIBI 1 3aIMCHIBAIOT MX B TCHETHICCKOW CUMBOJIHKE.
PesynbTaThl yCBOCHHS MaTepHaia, a TAaKXKe MPOBEpKa BIAJCHUN U YMECHUH, IPOBEPSAIOTCS B XOJI¢ MPOBEPKH KavueCTBa
BEITIOJTHEHUSI TPAKTHIECKUX paboT, a TAaKXKe PEHICHHS 3a7ad pa3HOTO YPOBHS CII0)KHOCTH Ha KOHTPOJBHBIX paboTax.
[IpoxokaeHne MUKIIA TPAKTHYECKUX 3aHATHH SBISIETCS 00s3aTENbHBIM YCIOBAEM JIOMYCKa CTYJCHTA K IK3aMEHY.

2.1. MeToanueckne yKa3aHus /il MPAKTHYECKUX padoT

Tpumepul 3a0au
1. CkpemuBaercs pacTeHHe TOMaTa, TOMO3UTOTHOE 0 JOMUHAHTHBIM IPU3HAKaM BBICOKOTO CTeOIIs, KpaCHOU

OKPACKH IIOJIOB C TJIaJIKOW KOXKYPOH, C KapJIMKOBBIM PACTEHUEM, UMEIOIUM KEJIThIC OIYIICHHBIE [LUIO/IBI.
1.1. TeHOTHITBI POJUTENHCKUX PACTEHHUHN OYAyT:

a) aaBBcc x AABBCC; 6) AABBCC x aaBBcc; B) aaBBCC x AABscc; 1) AaBsCc x aaBBcc
1.2. I'eHoTHI MOTOMCTBA OY/ET:

a) AABBCC; 6) AaBBCc; B) aaBBcc; ) AaBBCC

1.3. B F2 ot atoro ckpeumBanus OyaeT UIMETh KeJThIe OMYIICHHBIE IO/l U KapJIMKOBBIA POCT:

a) 1/4;6) 1/16; B) 1/32 1) 1/64

2. Or ckpenBaHus YepHOH KypHILIbl 0e3 TpeOHs ¢ KPAaCHBIM METYXOM, HMEIOIMM IpeOCHb, BCE TOTOMKH IIEPBOTO
MOKOJICHUSI UIMEJIU IPeOeHb U YEepHOE ONEpEHHE.
2.1. PenecCHBHBIMH SIBIISIIOTCS NPU3HAKH:
a) YepHBIH LBET M OTCYTCTBUE IPeOHsI; 0) KpacHBIi LBET ¥ HAJIMYUE TPEOHS; B) YEPHBII LIBET ¥ HAJIMYKE TPeOHs; I') KpaCHbIH
I[BET ¥ OTCYTCTBHE IpeOHs
2.2. Cpenu 480 MoTOMKOB BTOPOTO TIOKOJIEHHsI OYIyT UMETh KPACHBIHN LIBET U rpeOeHb, eCIM NPU3HAKN HACIIEAYIOTCS
HE3aBHCUMO U K&K/l U3 HUX KOHTPOJIMPYETCS OJTHUM T'€HOM:

a) 30; 6) 60; B) 90; T) 240

3. B ciydae yenoBeka, MIMEIOIIETO B COMaTHYECKHUX KJIETKax 46 XpOMOCOM, MOKHO YCJIOBHO 0003HAYHUTh
XPOMOCOMHBII HAOOP JIUIT JKEHCKOTO TIoJia popmyinoit 444 + XX, a mun myxckoro nmoia — 44A + XY (cumBon 4
o0o3Hauaet "ayrocoMsr"). [10J1b3ysCh 3TON CUMBOJIMKOM, 3anUIIUTe GOPMYJIBI Ui XPOMOCOMHBIX HAOOPOB
3peJIBIX MOJIOBBIX KIETOK (TaMeT), 00pa3yIoNIiXCsl Y JKEHIINH U Y MY>K4HH.

4. Tlo aHAJIOTHH C MPEABIAYIIMM 3aaHHEM ClIeNlaiTe CHMBOJIYECKIE 0003HAUCHHUS XPOMOCOMHBIX HAabOpOB
COMAaTHYECKHX KJIETOK M FraMeT CAMOK M CaMLIOB CJISIYIOIINX MileKonnTaroIux: 1) ceunen (2n = 40), 2) cepoit
KpbICHI (2N = 42), 3) kponuka (2n = 44), 4) mmmnanse (2n = 48).

IIpumepwl cumyayuonusiil 3a0aHull, Ketcos

1. Jlnst 000CHOBaHMSI CTPYKTYPHOH OpraHHU3aIiy JJakTo3Horo onepona ®.2Kaxo6 u XK. MoHo noyuwim u
MIPOAHATM3UPOBAIIN OOJIBIIOE YHCIO MYTaHTOB E. coli ¢ pa3MMYHBIMU HAPYIICHUSMH B CHHTE3€ (DEpPMEHTOB,
o0ecrieunBarONINX YTHIN3AIHMIO JakTo3bl. OnpenenuTe XapakTep BO3SMOXKHBIX HAPYLIEHHUH B CITydae cIIeIyIOnX
MyTaLMH.

1) Tlpowmsornmia MyTamust B TeHE-PEryIATOPE, KOTOPas MpUBesa K CTAOMITFHOM HHAKTHBAIINH OelKa-
pemnpeccopa.

2) Bo3Hukia MyTaluusi B ONepaTope, 4To AeNacT HEBO3MOXKHBIM IPUKPEIUICHUE K HEMY aKTHBHOTO Oelka-
pernpeccopa, HO IIpu 3ToM He HapymeHs! pynkunu PHK-nonmmmepass.

3) MyTanuoHHOE U3MEHEHHE B HYKIICOTHAHOM NOCIIeI0BATENLHOCTH IPOMOTOPA, y3HaBaemoit PHK-
MIOJIMMEpa30i, UCKIII0YaeT BO3MOXKHOCTD CIIEU(UIECKOTO MPUKPEIIEHHS ATOr0 (hPepMeHTa.

4) MyTanus B z-reHe MpuBesia K HHAKTHBALMU KOAUPYEMOro UM GpepMeHTa, TOra Kak APyrue CTpYKTYphI
OIEepOHa HE U3MEHUIINCH.

5) Ilpowu3oina aHATOrHYHASL MyTaLHs B y-T'€HE.

6) BosHuka MyTamus B IPOMOTOPHOM YYacTKE, CICIIaBIIas HEBO3MO)KHBIM MIPHKPEILICHAC K HEMY



Oelka- akTHBaTOpA.

2. CocTaBbTe CXEMY MPEPHIBUCTON CTPYKTYPbHI THIIOTETHYECKOTO F'eHa, COCTOSIIErO U3 5 9K30HOB 1 4 HHTPOHOB U
KOJUPYIOMIETO MOHMITEeTH I, BKIFoUaromuii 300 aMIHOKUCIIOTHBIX OCTATKOB (OTHOCHUTENIBHBIE pa3Mephl
OT/ICTIbHBIX YK30HOB U MHTPOHOB MOXKHO BBIOPATH IIPOU3BOJIbHBIE).

3. IpoaHanu3upyiTe BOSMOXHOCTH H3MEHCHHI B CTPYKTYPE CHHTE3UPYEMOTO TIOHIICTITHAA TIPH
BO3HHKHOBEHUH CIEAYIONIMX MYTAIIHOHHBIX M3MEHEHHH CTPYKTYPBI OJHOTO M3 HHPOPMAIHOHHBIX TPHUILICTOB
monekyasl MPHK:
1) 3amena tpuruieta AAA Ha Tpurmer ATA;
2) 3amena IIYI na LIV,
3) 3amena I'TL] na T'VL;
4)3amena YYA Ha VYT
5)3amena YYA Ha YT'A;
6) samena YAA na YAIIL

Ipaxmuueckas paboma ¢ 1eMeHMamu Ucc1e008amenbCKoll 0esameabHoOCmu.
1. «3aKOHOMEPHOCTH HACIECIOBAHUS B MOMYIILHAX: COCTABICHHE MOJEITBHBIX TAHMUKTHYECKUX ITOMYJIALHN IPH
3aJaHHBIX YaCTOTaX rameTy (rpymmoBas padora).

1. [NogroToBka Marepuana.

'ameThl YCIOBHO TMPEICTAaBISIOTCS KapTOHHBIMH KpPYXXKaMH pPa3HOTO LBETa, HAlpuMep, KpacHble U Oelble.
OKpallleHHBIN KPY)KOUeK 0003HAYaeT raMeTy ¢ JOMUHAHTHOM aJuIeibio (A), Kpy>KOK OEJIoro I[BETa — C PELECCUBHOI (a).
Ha xaxxayro noarpymiry HeoOX0IUMBI IBa MEIIOYKa U3 TEMHOW TKaHH C «'aMETaMI»: B OJTHOM «SIHLEKIETKHY», B APYTOM
— «cnepmato3ouael» (1o 100 mMTyK B KaXKA0M MEIIOUKE C Pa3THYHBIMU COOTHOIICHUSIMH).

2. UmuTHpOBaHKe YCIOBHH MaHMUKCHH.
OnuH U3 CTYIEHTOB BBITACKUBACT, HE IVIA B MEIIOK, 110 OTHOMY KPYXKOUKY («SIHIEKICTKE»), NPYTroi MpoAeIbIBaeT TO
e caMoe CO «CIepPMaTO30HIaMU», a TPETHUil 3alMChIBAET MOJYYHUBIIEECS COUCTaHHE «raMeT», T.e. «3UroTy». Ecim
BBITAILIEHBI JIBA OKPALICHHBIX KPY>KOUYKA, OHU 03HAYAIOT FeHOTUN AA, OKpallleHHBIN 1 Oenblid — Aa, 1Ba OembIX
— aa. Pe3ynbraTel 3aHecuTe B Ta0bmUmy 1.

Tabmuna 1
LBer kpykKOB KpacHbiit Kpachprii Bbenprii
KpacHbrit benbrit benbrit
I'enotun
Yucno

3. CocTaBiieHIE TEOPETUIECKU OXKHIIAEMOTO COOTHOIIICHHS TEHOTUIIOB IS 33IaHHOTO COOTHOIIICHHS TaMeT.
CocraBbTe pemeTKy [IeHHeTa I ONpeieIeHUs TEOPETHICCKH 0’KHUIaeMOT0 COOTHOIIICHISI TAMET, BBIpaxas
Pe3yIbTATHI B IIENBIX YUCIaX, T.¢. yMHOXKHB uXx Ha 100. [Ipemmaraemplie COOTHOIICHUS YaCTOT TaMeT
MIpeCTaBICHEI B Tabmuie 2 (s pa3HbIX MOATPYII CTYICHTOB).

Tabmmma 2. COOTHOIIEHHSI YaCTOT TaMET B MOJICEHOW MAHMHUKTUYECKOH MOIYIISIIUT

YacToTel TaMeT
A a
0,1 0,9
0,9 0,1
0,2 0,8
0,8 0,2
0,3 0,7
0,6 0,4
0,4 0,6
0,5 0,5

4. OrneHKa TOCTOBEPHOCTH PA3INYUi TEOPETUIECKU OKHUITAEMOTO U PACIICTITICHHS B OTIBITE.
CoctaBpTe TaOMUIly MO THITY TaOMWIBI 3, BHECHTE B Hee (DAKTHUECKH TONYYCHHBIE U TEOPETUYECKH OXKHIAEMBbIC
9acTOTHl M, CPAaBHUB METOIOM Y2, JOKaKUTE COOTBETCTBHE (PAaKTOB Teopuu. IIpM aHaIM3e BOCIOJIB3YHTECH
JIOTIOJIHUTEAbHBIMU ~ METOAMYECKUMHU MarepuaiaMu «CTaTUCTHUYECKas TNPOBEpPKAa COOTBETCTBUSI PaCIICIIICHHS
0KHJIAEMOMY COOTHOIICHHIOY

Ta6nnua 3. PC3yJ’IBTaTBI KOJIMYCCTBCHHOI'O aHaJIn3a 4aCTOT BCTPEYACMOCTH Pa3JIMIHbIX TCHOTUIIOB B MOﬂGHLHOﬁ
MaHMUAKTHYECKOM TIONYJIAIIUN

Jlanueie YacToThl TEHOTHIIOB

AA Aa Aa Bcero

DaKkTHIEeCKH MOTyIeHHBIE (P) 100




TeopeTndecku MoTyIeHHEIE (q)

100

OTtrnonenue (d)

42

d 2
2
) OKCIL.=—7—

a
=3, P>0,05

5. Ha ocHOBE NOTy4eHHBIX JaHHBIX POaHATN3UPYHTE NMOTyIEHHBIE TIOKa3aTeNH, JOKKUTE COOTBETCTBUE (DaKTOB
TEOPHUH — OCHOBHBIM 3aKOHOMEPHOCTSAM HACJIEOBAHNS B OMYJAIHUAX. KakOBBI yCcIIOBHA COXpaHEHHMS 3aKOHA
paBHOBecus Xapau-BaitaOepra? Haifnure B uTepaType M HarJIsAHO MPEACTABBTE TIOCIEACTBUS IPH HAPYIIICHUN
Ka)XXJJOTO U3 COOTBETCTBYIOMUX ycinoBui. [IpuBenure npumepsl. KakoBo mpakTnieckoe NpruMeHEHNE YPaBHEHUS
Xapau-Baiin6epra? O0beanHUB padOTHI HECKOIBKUX MOATPYII, 0QOPMHUTE PE3yIbTaThl IPAKTUUECKON PaboTHI.
ITonroToBETE NOKJIAA U MPE3EHTALIUIO.

Dopma omuemnocmu: opOpMIICHHBIE B TETPAJSIX 3aJaull U Pa3BEpHYTHIA XoJ penreHus. O0CyXKIeHHe MOTyYeHHbIX
JaHHBIX ¥ BBIBOJBI. O(OpMIICHHBIE 110 BCeM TpeOOBaHHSIM MPAKTHUECKHE PAOOTEHI.

Ouenusaemca. yMEHHE pemaTh MPEAJOKEHHBIE 33Ja4d C HCIIOJIB30BAaHHEM IIPHOOPETEHHBIX 3HAHHH O
3aKOHOMEPHOCTSIX HACIECICTBEHHOCTH, HABBIK O(OPMIICHHUS PEIICHHS C MCIIOJIb30BAHUEM T€HETHUECKON CHMBOJIMKH U
MIPUBEICHHON apTyMeHTaIMeH, MPaBIIbHOCTh PEIICHNUS 3a1ad.

3. OueHo4yHble MaTepHAIbI 1151 IPOBeAeHUsI IPOMEKYTOYHOM aTTeCTALUU

Ipy MOArOTOBKE K SK3aMEHaM CTY/CHTY HEOOXOIMMO BHUMATEIHHO O3HAKOMHUTBCS CO CITUCKOM BOMPOCOB M U3YYHTh BECh
HEOOXOIMMBII TCOPETUUCCKHI MaTePUAIL, UCTIOJb3YsI KOHCIICKTHI JICKIIMiA, YIeOHUKU U yIeOHbIC TOCOOUS 13 CIIMCKOB OCHOBHOM
U JIOTIOJTHUTENIBHOMN JIHTEPATYPBI.

K JaTe Ha3zHAYEeHHON KOHCYJIbTalluX CTYACHTBI JOJIKHBI IIOATOTOBUTL BOIIPOCKHI IO TEMaM, BbI3bIBaBIIUM 3aTPYAHCHUS.
YpoBeHb chopMUPOBAHHOCTH YMCHHH U BIIaJICHUI IPOBEPSICTCSI HA 3K3aMEHE B XOJIC PEIICHUS 33184, @ TAKKE B IIPOIIECCE TEKYIIETO
KOHTPOJIS yerieBaeMOCTH. Pe3ynbTaTsl yUUTHIBAIOTCS NPU MPOMEKYTOUHOM aTTECTALIUH.

4. TpeboBaHUS K Pl THHT-KOHTPOJIIO

Mopaynu | Tembl |anu>1 pador | Banabl
1 cemecTtp
I moaynb ['eHeTHKa Kak Hayka. MaTepuanbHble OCHOBBI KonTpomnbHas pabora Nel 5
HacJIeJICTBEHHOCTH. [{UTONmornueckne oCHOBBI KonTponbHas pabora Ne2 5
O Henenb HacJIeCTBEHHOCTH. | HOpHI0IorHyeckuii MeTo. JTabopaTopHble pabOTHI 10
3akoHbI HacneoBaHus. B3aumopeiicTBue
QNJIeNbHBIX TeHOB. [lurubpunHoe,
MOJIMTUOPU/IHOE CKPENUBAHUE. X2-METO]
OIIEHKH OTKJIOHEHMS PE3yNbTaTOB CKPEUTUBAHUS
0T 0’KH/IaEMOTO.
Hroro I moxyin: 20
I Mmogyan CLEIIIIEHHOE C ITOJIOM HACJIEI0BaHHUE. KonTponbnas paborta Ne 3 5
IBzanMonelcTBUE T€HOB. XPOMOCOMBI U TPYIIIIbI KontpoasHoe TectupoBanue Nel 13
S Hezemb creruieHys. HapymeHnune 3akoHa He3aBUCHMOIO KonTponbHOE TecTHpoBaHHE Ne2 17
KOMOMHHPOBaHHS NPU3HAKOB. MeXaHU3MBbI UTaGopaTopHbie paboThI 5
[peKkoMOMHAIMN: KpoccHHTOBep. [ eHeTnueckue
KapThl. L{uTomnasMaTyeckoe HacieI0BaHue.
IM3MeHYnBOCTD. [ 'eHeTHKa MOy U
TCHEeTHYECKHE OCHOBBI IBOJIOIMH. 3aKOH Xap/Iu-
BaitnOepra, ero 3HaueHue U IpuMeHeHne. OCHOBEBI
cesiekuu. 'eHeTHKH YeltoBeKa
HUroro II moxyib: 40
MToro 3a nBa MoyJIs: 60
JK3aMeH 40
Bcero: 100
MMPUJIOKEHME 3

9. CBeeHusi 00 00HOBJIEHHH padoyeli MPOrpaMMBbl JUCHUIIIMHBI (MM MOAYJIS)

Ne  |O0HOBJIeHHBIH pa3aen padoueit
[.1. [IPOrpaMMbl AUCIHMILUIHHbI M3MeHeHMId

Onucanue BHECEHHBIX

PeKkBH3UTBI AOKYMEHTAa,
YTBEPAUMBLIECT0O UBMECHCHU A




