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[Tpu pazpaboTke paboueil mporpaMMbl yueOHOM TUCIUIUITMHBI B OCHOBY TOJIOXKEHBI:

1) ®I'OC BO mno nHanpasienuto noarotroku 35.03.08 Boaubie 6ropecypchl U akBaKyJIbTypa,
YTBEP)KJICHHBIW MUHHUCTEPCTBOM oOpa3zoBanus M Hayku PD «17» urons 2017 r., mpuka3 Ne

668

2) YueOHBIN TUIaH OCHOBHOUM 0Opa3oBarenibHOM mporpammbl 35.03.08 Boanbie OGuopecypcehbl u
aKBaKyJIbTypa npoduis «BomHble OHOpecypehl U aKBaKyIbTypa» 0J0OpeH YUeHBIM COBETOM
OI'bOY BO I'AY Cesepnoro 3aypainbs oT «25» mast 2023 r. [Ipotokon Ne 10

Pabouas mnporpamma y4eOHOW JIUCHUILIMHBI Of00peHa Ha 3acelaHuM Kadeapbl BOJHBIX
OMOpecypcoB U akBaKyJIbTYphl 0T «25» mast 2023 r. IIporokon Ne 8

U. o. 3aBenyromuit kadenpoit \ 7~A=z ___ T.E.Pwibuna

Pabouast mporpamma y4eOHOU TUCIUILIHHBI 000peHa METOIUUECKON KOMHUCCHENH HHCTUTYTA OT
«29» mas 2023 . [TpoToxon Ne 8

\
IIpencenarens METOAMYECKOM KOMUCCUN UHCTUTYTA @ M.A. HacoBukosa
Pa3zpadorumnk:

Boiiko E.I'., noueHT kadeapbl BOJHBIX OHOPECYPCOB U aKBaKYIbTYPHI, K.0.H.

JAMpeKTOp HHCTHTYTA: A.A. baxapes




1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo
WHnukatop 1oCTHKEHUS [lepeuenp mIaHUPYEMBIX PE3YJIBTATOB
Komne- Pe3ysbraTel ocBOCHUS
KOMITETEHINN 00y4eHUs M0 TUCHIUILTHHE
menyuu
3Hamop:
N-80omk-1
CriocobeH pemrath THIOBBIC -OCHOBHBIC 3aKOHBI
Hcnone3yer 3HaHuA
3a1a4n €CTECTBEHHOHAYYHBIX JUCHUIUIUH U
. OCHOBHBIX 3aKOHOB .
npodeccroHanbHO MaTeMaTHYeCKHi ammapar, a TakxKe
€CTECTBEHHOHAYYHBIX
HAEATCINEHOCTH  HA  OCHOBE | oo METO/IBI TEOPETHIECKOTO u
3HAaHUH OCHOBHBIX 3aKOHOB . IKCIIEPUMEHTAILHOTO UCCIICOBAHHMS;
MaTeMaTHYeCcKHil anmnapar, a
MaTeMaTHYEeCKHX, ymenb:
OIIK-1 TaK)Ke METOIbI
€CTECTBEHHOHAYYHBIX u - I[PUMEHATb OCHOBHBIC  3aKOHBI
TEOPETHYECKOTO U
o01enpogeccHoHaIbHBIX €CTECTBEHHOHAYYHbIX JUCHUIUIMH U
9KCIIEPUMEHTAIIBHOTO 9
JUCLUILIMH C NPUMEHEHHEM MaTeMaTHYeCKuUil ammapar B
HCCIIEIOBAHMS JUIS PEIICHHS .
nH(popMaLMOHHO- npodeccroHaNBHOI IeATeIbHOCTH;
CTaHJapTHBIX 3a/1a4 B
KOMMYHHKAIIMUOHHBIX . | enadems:
. o0acTH mpodeccuoHaIbHOM
TCXHOJIOTUU -METOJaMUu TCOPETUUYCCKOT'O n
JeATEIbHOCTH
IKCIIEPUMEHTAILHOTO UCCIICIOBAHNUSI.

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlanHast QUCHUIUIMHA OTHOCHUTCA K bBnoky [ o00s3aredbHOM dYacTH 00pa3oBaTeIbHOU

MPOTPaMMBIL.

Jlis u3ydeHus AMCUUIIIIMHBI HEOOX0AUMBI 3HaHUsI B o0nactu: Xumuu, xonoeuu, buonozuu,
Teopuu 36onroyuu, buonocuueckout xumuu.
I'eneTnka sBIA€TCA NPEALIECTBYIOMEH IUCHUIIMHON I AMCUMIUIMH: [ enemuxa u
cenekyusi pvlo, Okonoeusi pwvib, Tosapnoe pwvlbo6oocmeso, Cueosoocmeo, Ocemposoocmaeo,

Hckyccmesennoe

Pb160800CcmE0.
Hucnunnuna uzydaercs Ha 2 Kypce B 4 cemecTpe 1o ouHOi ¢hopme 00yueHus.

606’1’1]?011360001’)160

puld,  Axeapuymnoe

3. O0beM AUCHUILINHBI U BUbI y4eOHOH padoThl
OO61mas TpyA0eMKOCTh AUCHHUTUINHBI cocTaBisieT 108 yacoB (3 3aueTHbBIE €IMHUIIBI).

povl606800Ccmao,

Tlacmouwmnoe

Ounas dopma 00yueHus
Bun yae6HO# paboTh ceMecTp
4
AyauTopHbIe 3aHATHSA (BCero) 64
B Tom uncie: -
JlexmoHHOTO THTIA 32
JlaGopaTopHble paboThI 32
CamocrosiTesibHas padora (Bcero) 26
B Tom uncie: ;
ITpopaboTka MaTepuaia JeKIHi, HOArOTOBKA K 3aHATHIM 20
CaMocCTOosTehHOE H3YICHUE TEM 6
Buj npoMexxyTO4HOH aTTecTanuu: 9K3aMeH
HK3aMeH 18
Oo6masi Tpya10eMKOCTh yac 108
3a4. el. 3




4. Coepsxkanue QU CHUNTHHBI
4.1. Conep:xanue pa3iejioB TUCHUUIJIMHBI

Ne n/n Haumenosanue pasnena Copeprxanue pas3zena
JVICIUIITHHBI
1 2 3
1 IIpenmer " meronsl | IIpenmer renetnkn. OCHOBHBIE pa3lieNibl COBPEMEHHOW TEHETHKH M HX
TEHETHKHU. Hcropust | B3aumocBsi3b. OCHOBHbIC TIOHATHS TEHETHKH. HacinencTBeHHOCTh H
pasBUTHsI TE€HETHKHM KaK | MI3MEHUYMBOCTh KaK OCHOBBI JBOMIOUMH M celekiud. CBs3p MEXmy
HayKH TEHETHKOM W  OJBOJIONHMOHHBIM  y4eHHEM. MeTonpl  T'EHETHKH:

THOPHUIOTIOTHYECKHUH, TUTOIOTHICCKINA, OMOXUMUIECKUH, CETCKIIMOHHEIH,
MOy ISIIIUOHHBIN, MOJIEKYIIpHO-TeHeTHYecKuit M p. CBS3b TEHETHKH C
CEIbCKUM  XO3SHCTBOM, MEIUIUHOM, BETEpUHApUEH, MUIECBOM
MIPOMBIIIJIEHHOCTBI0. ['eHeTuKa — Kak TeopeTHuecKas OCHOBA CEJIEKLHUU.
Uctopus pa3ButHsa IeHETMKU Kak Haykd. Bxiaa B pa3BUTHE T€HETUKHU
oredecTBeHHBIX yueHbIX ([Jyounun H.I1., BaBuos H.1., Panmonopt M. A.
u gap.). IlepcrnekTWBBI pa3BUTHUS M OCHOBHBIC 33aJa4d COBPEMCHHOM

T'CHCTUKU.

2 MeHnaenusm. IIpencraBnenus o HacienctBeHHoctu Ao I'. Mennenda. OcoGeHHOCTH
I'mbpumonornyueckuit ruOpHIoIorHYecKoro Meroaa I'. MeHaens: yeTkas METOIOJIOTHS, aHAIN3
aHAIN3 OT/ICNIBHBIX MPU3HAKOB, OTOOP «YHCTOTO» MaTepuala Ui CKpEIIMBaHHS,

U3y4CHHUE HOTOMCTBA IBYX-TpeX TIOKOJICHHH, NpUMCHCHUE

CTaTHCTHYECKOTO MeTona. ['eHernueckass cumBosimka. [IpaBuma 3amumcu
CKPEIIMBAHNH 1 UX PE3YJIbTATOB.

3aKOHOMEPHOCTH HACJIEIOBAHUsI [P MOHOTUOPUIHOM CKpeIIMBaHuU. 1-i
3akoH MeHJemns — 3aKOH eIMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS. 2-
i 3akoH MeHens — sBICHHE PACIIEIUIEHUS BO BTOPOM IIOKOJICHHH.
[MpaBuno «umcrotsl ramer». [loHsTHe 00 amnensx. Bzaumopneiicteue
anjeneil: MoJHOE  JOMUHHPOBAaHHE, HENOJHOE JOMHHHpPOBaHHE,
KOJIOMHHHpOBaHKe. PaciernieHre Bo BTOPOM NMOKOJICHUU IPU HEMOJHOM
JOMHHUPOBAHHNM W KOJOMUHHMPOBaHWH. OTHOCHTENBHBIA XapakTep
JIOMHUHUPOBAHHUSL. BosmoxHbIe OMoXUMHYECKHe MEXaHU3MBbI
JoMuHUpoBaHUs. [loHATHE O reHoTune W (EHOTHUIIE, TOMO3UTOTHOCTH H
TeTePO3UTOTHOCTH. Y CIOBUS Al coOmroneHns 1 u 2 3akoHOB MeHmes.
PerumpokTHBIE  cKpemmBaHMsA.  Bo3BparHoe M aHaNM3MpYIOIIee
CKpEIIMBaHusI.

3aKOHOMEpPHOCTH  HAClIeAOBaHUS NpH JU- U [OJUTHOPUIAHOM
CKpeIMBaHUAX. 3-H 3akoH MeHAens- TPUHOMI  HE3aBHCHMOIO
HacliefoBaHus reHoB. O0mas GhopMmyina paclielVICHUH MPU HE3aBHCHMOM
HacnenoBaHUK. OTHOCHTENIBHOE TIOCTOSHCTBO TIeHa. lluTomornueckue
OCHOBBI  pacuierieHusa. CTaTHCTHYECKHH  XapakTep pacIIeIUICHHS.
I'amernueckoe paciuernenue. TeTpagHblil aHAIN3.

3HaueHne pabor MeHaenss Juil JaNbHEHWIIEro pa3BUTHS TE€HETHKH.
CenekIiy ¥ TEOPUH IBOJTIOLUH.

Bo3MoOXHBIE OTKIOHEHHS OT MEHAEIEBCKOW (OPMYIBI MOHOT€HHOTO
paclieruieHuss ¥ BO3MOXKHbIE MOJU(HKANMH (OPMYJBI JTUTHOPHIHOTO
paclIemIeHus BCIEACTBUE B3aUMOJEUCTBUS HEAJUIEHABHBIX I'€HOB. THIIBI
B3aUMOJICHCTBHSA TEHOB! KOMITJIEMEHTapHOE, SMHUCTATHYECKOE,
[OJIMMEpPHOE. BiusHue BHEIMIHEH cpenbl Ha JAeWcTBUE T€HOB U
(hopmupoBaHe MPU3HAKOB.

JleTasnbHble reHbl U IUIEHOTPOIHOE IEHCTBUE IT'€HOB.

[Ipu3Hakyn KadyeCTBEHHBIE M KOJMYECTBEHHBIE. | €HETHKAa KadeCTBEHHBIX
NpU3HAakoB y  pbi0. OCOOEHHOCTH HACEIOBaHUS KOJHMYECTBEHHBIX
Npu3HAaKkoB. ['mMmoresa  MHOXKECTBEHHBIX  (pakTOpoB  (TOJMMreHHOE
HacienoBanue). CTaTUCTUUECKUH aHAJIN3 HACIIEAOBAHUS KOINYECTBEHHBIX
MPU3HAKOB. 3HAUEHUE KOJUYECTBEHHBIX NPU3HAKOB B CEJEKIUU PACTCHUN
U )KUBOTHBIX.

IIpencraBneHne o reHOTHIIE KaK CUCTEME alleNbHBIX U HEaJUIEIbHBIX
B3auMoieiicTBuid. Ponk ectecTBeHHOTO 0TOOpa B JOPMUPOBAHUN CHCTEMBI
reHotuna. [IoHATHE ETOCTHOCTH M JUCKPETHOCTH TCHOTUIIA.

3 XpomocomHast teopus | Kilerka kak HoOcuTeNnb HaciencTBeHHOW wuHMopmamuu. Poib sapa u
HaCIIEICTBEHHOCTH IIUTOIUIa3MBI B COXPAHEHWH U TIepeJadd HACIEICTBEHHOW MH(OpMAIm.
MeTonp! ¥ 00BEKTHl W3YYEHUS] TUTOTCHETHKH. XPOMOCOMBI — HOCHTEIH




HaclieJICTBeHHON uH(popMmarmu. [loHsTHE O KapuUOTHIC, TAIUIOWTHOM H
TUIUIONTHOM Ha0opax XpoMmMocoM.  MeTonsl H3YYEeHHS KapHUOTHIIA.
WHnnBruAyabHOCTE XPOMOCOM, BHIOBASI CHEHU(UIHOCTD YHCIa U (POPMBI
XpOMOCOM. ['eTepoXpoMaTHH W 3YXpPOMAaTHH. SIAPBHIMNKK W MX (YHKIUH.
Pubocomsl. 'mranTckue (HOMHTEHHBIE) XPOMOCOMBI. XPOMOCOMEI THIIA
«IaMIIOBBIX  IIETOK». KapuoTumel  BaKHEHIIMX  NpeACcTaBUTENCH
PaCTUTENBHOTO U KUBOTHOTO MHpA.

[loBenenne xpomMocoM B MHUTO3€ U Meilo3e. MUTOTHYECKHNA LMK
xpomocoM. Da3bl U cTaguu Meoi3a. Konbloranus U nepekpecT XpoMocoM
B Melo3e. Pasnuume mnoBeaeHHME XpOMOCOM B MHTO3€ U MeHo3e.
Buonoruueckuil cMbIca MUTO3a, Me03a U OIJIOJJOTBOPEHUS. AMUTO3.
OoreHnes, criepMaToreHes, oo J0TBOPEHHE.

[TonsTne o mapreHoreHese, rMHOreHe3e M aHjporeHesze. OcoOeHHOCTH
HacJIeIOBaHMs MIPU pa3IMYHbIX TUIAX IMOJOBOIO pa3MHOXKEHHMs. becnonoe
Pa3MHOXXEHUE.

Hapymenne wmeHzmeneBckoil QGOpMyNnbl TUTHOPHUAHOTO CKPEIIMBAHHSA
BCJIEICTBHE CLIEIJIEHHOTO Hace1oBaHus. M3yueHune cuenienns Npu3HakoB
y napo3o¢pmisl B dKcrepuMeHTax T. MopraHa w ero mKombl. [pymimsr
cuerienns.  CHeIUIGHHE TIOJMHOE ¥ HEmoiHoe. PekoMOWHaHTHBIC
¢enotunsl. Yactota peKOMOUHAIMH.

OTkpbITHE sBICHHE KpoccuHroBepa. Jlokammzanus reHa. JluneitHoe
PpacmoJIOKCHUE T'CHOB B TIpyImax CHCIUICHUA. HpI/IHL[I/IHI:-I TIOCTPOCHUA
TeHeTHYecKuXx KapT. I[IpuMeps! reHeruueckux kapt. OnpeneneHue yucia
rpyomn COCIJICHHd W 4YucCjia XpOMOCOM Yy TI'CHCTUYECKH HU3YUCHHBIX
00BEKTOB.

HuTtoreneTnueckre MeETOIbl JOKAJIM3alUU TE€HOB. lcmonb3oBaHue Ui
9TOM WLEeNM NOJUTEHHBIX XpOMOCOM JIBYKpbUIbIX. (ComocraBieHUe
LUTOJIOTUYECKUX U F€HETUYECKUX KapT. MUTOTHYECKUNA KPOCCHUHIOBEP U
€r0  HUCHOJb30BaHUE Ui  ONPEHENICHUS  JIOKAJIM3alUH  [EHOB.
HuTtonornyeckuit MEXaHU3M KPOCCHUHI'OBEPA. Enuanunbii u
MHOKECTBEHHBIN KpoccuHroep. Murepdepenius.

Ponb mepekpecta XpoMOCOM W PEKOMOHMHAIMM T'€HOB B JBOJIOLUUH H
CCJICKIIUU paCTeHHﬁ, KUBOTHBIX U MUKPOOPIraHU3MOB.

I'eneruka mnona. Tunsl ompeneneHus nosa. [lepBudHble W BTOpPUYHBIE
MIOJIOBBIE MIPHU3HAKU. Paciienienue mo mosry 1 nojxoBsle XpoMocoMsl. ['omo
- ¥ TIeTeporaMerTHblii moi. THIbl XPOMOCOMHOTO OIPEAEICHMs IOJa.
XpoMocoMHasi ~ Teopusl ~ ompeaeseHUss  mojila.  ['eHeTmueckue U
IIUTOJIOTUIECKAE OCOOCHHOCTH TMOJIOBEIX XpoMmocoM. bamaHcoBast Teopus
onpeneneHus nomna. [TomoBoit xpomaTuH. ['eHeTHYeCKass OHCEKCYaTbHOCTD
opranu3smMoB. Hapymienuss B pa3BUTUM 1OJa— HWHTEPCEKCYalbHOCTD,
repMadpoAUTH3M, THHAHAPOMOP(GU3M.  XPOMOCOMHBIA  MEXaHH3M
OTIpeJieNieHus TIoJIa Y PhIO.

HacnenoBanue mpHU3HAKOB, CIEIUIEHHBIX ¢ osioM. OnbITel T. Moprana no
HAacJIeJJOBaHHIO PU3HAKOB, CLEIUIEHHBIX C MOJIOM y po3oduibl. «Kpucc-
Kpocc» HacienoBaHue. HacrenoBaHHe CIETUICHHBIX C ITOJIOM ITPU3HAKOB
IIpy IEPBUYHOM U BTOPUYHOM HEPACXOKIACHUU.

Juddepennnanyst u nepeonpeneneHue moia B onToresese. EcrectBenHOE
1 HCKYCCTBEHHOE (TOpMOHAJIbHOE) NepeonpeesieHne noja. CooTHOLmeHue
TI0JIOB B IPUPOJIE U NMTPOOIIEMBI €T0 HCKYCCTBEHHOTO PETYJIMPOBaHUSI.

Hexpomocomuoe OTKJIOHEHHE OT MEHJENEBCKUX 3aKOHOMEPHOCTEH HacelI0BaHUsl Kak

(LMTOIIa3MaTHIECKOE) pe3ysibTaT «UUTOIUIA3MAaTUYECKOW» JioKaidu3auuu reHoB. [lonstue o

HacyeJloBaHue IJ1a3MOHE.
OcobeHHOCTH HaCJIeI0BaHUs MPU3HAKOB, KOHTPOJIUPYEMBIX
1a3MOTe€HaMU. Mounekynsipabie OCHOBBI LUUTOIIa3MaTHYECKON
HACJICACTBCHHOCTH. HHaSMI/IJlHaﬂ u MUTOXOHJApHUATIbHAA
HACJIeICTBEHHOCTh. [luTorazmaTiuueckass My>KCKasi CTEPHILHOCTh U €€
MPaKTUYECKOE HCMOJIb30BaHUE. B3anMojeicTBue siipa U IUTOIIA3MBbI
OTJIETIHHBIX THOPHUIIOB.

Monekynﬂpmﬂe OCHOBBI HyKJ'leI/IHOBI)IC KHCJIOTBI W POJIb B ACTCPMHUHAIIMM HACJICACTBECHHBIX

HAaCJIEeICTBEHHOCTH MPU3HAKOB. ODKCIEpHMEHTalbHBIE JOKazarteiabcTBa ponu  JHK B

HacnencteenHoctu. JIHK — tpanchopmupyromuii ¢pakrop MHEBMOKOKKA
(onbitel @. I'pudpdurca, O. OBepu ¢ corpynHukamu). HykienHoBbIe




KHCJIOTBI — HACJIEACTBEHHBIH MaTepHran BUPYcoB (ombIThl A. Xepiu u M.
Yeiiz). Ctpykrypa u ¢yHKiuu HykiaewmHoBbIX kucioT (JJHK m PHK).
Mopens JHK, mnpennoxennas VYorconom u Kpuxkom. Bunosas
cnenupuaaocts JJHK. Xumudecknii coctaB W cTpoeHHE HYKJICHHOBBIX
kucioT. Ilonstue o mykmeorumax. Oprammsanms JJHK B xpomocomax.
XpoMmaTrH, ypOoBHH opraHm3anuu xpomaruHa. Permmkanus JJHK. OnsiTer
Mesenbcona u Cras.

I'enetnueckuii kox. CBONWCTBA FeHETUUECKOT0 KoAa. TpHUIIETHOCTh KOJa.
N36bITOYHOCTH (BBIPOXKIEHHOCTD) TeHETUYECKOTO KOAa.
HenepekpbiBaeMOCTh  KOJOHOB. YHHBEpCAJBHOCTH Koja. TaOmmia
TEeHETUYECKOro KOAa.

[Tepenaua HacnenctBenHod uH(popmamuu B cucteme JHK-PHK-Gemox
(momunernn).  Tpanckpunumss wu  TpaHcmauus.  Poip  pubocom,
nHpopmanmonHoi u TpaHcnoptHoi PHK B cmHTEe3e cmemudmuecknx
OemkoB — ¢epmenToB. OOpaTtHas Tpanckpunuus. [lepekpriBaroriuecs
reHsl. Perymsanums cuaTesa 6enka. CxeMa reHeTHIecKOro KOHTPOJIS CHHTE3a
(epmenTOB y OakTepuid. I'eH- peryssTop, ONEpoH, CTPYKTYpHBIE T'CHBI,

MPOMOTOP.
CoBpeMeHHbIE TIPEJCTABICHUS O CTPOCHWH W (YHKUUHM TEHa: CalThl,
IUCTPOHBI, HHTPOHBI, O3k30HbL. IlpuHmun «OnxuH TeH - ofHa

HnoJunenTuHas uemnsy. IlocTTpanckpunimonssie nmpeodpasosanus PHK y
sykapuoT. CrlaliCHHT.

Perymsmus
aKTUBHOCTH

TeHHOH

Perymsuus cunreza MPHK u GenkoB B kietke. Bpems neiicTBus reHa.
Teopus Xakoba 1 MOHO 0O peryasiui OeIKOBOrO CHHTE3a MO MPHUHIUILY
oOpatHoi cBs3u. CucTeMa oOIepaTop- peryjsTop- CTPYKTYpHBI TIeH
(omepon), obecneumBatomas audepeHaIbHoe  (PYHKIIMOHUPOBAHNE
TeHOB. BimsHue nuTomIasMbl KIETKH, HEPBHOH U TOPMOHAIBHON CHCTEM,
BHEITHEH cpefibl Ha ISHCTBHE TeHOB. DKCIPECCUBHOCTD, IEHETPAHTHOCTD.

N3MeHYnBOCTE

Krnaccupukanms ~ m3meHumBoctu.  IloHsitTue 0 HacieICTBEHHOU
(TCHOTUITHYECKOH ) u HEHaCJICICTBEHHON (Mo pUKATTMOHHO)
n3MeHYnBocTH. KoMOMHaTHBHASA ¥ MyTallMOHHAS N3MEHUYNBOCTD.
[Maparunudeckas (MoauduKanMOHHAs) M3MEHYMBOCTH. HeHacnemyemas
N3MEHYMBOCTh KaK Ppe3ysbTaT NEHCTBHSA I'eHa B Pa3IMYHBIX YCIIOBHSX
cpensl. IloHaTHe o©0 HOpMe peakIM TeHOTHNHa. AJANTHBHOCTH
Moaudukanuii. HeHacnencTBeHHbIH Xapakrep MoaudUKauii U npodaema
HaclleI0BaHUs NMPHOOPETEHHBIX NMPU3HAKOB. JIUTENbHBIE MOAUDUKAIIUH.
Mopdo3sl. @DeHOTHN KaK MNPOSBICHHE T€HOTHNA B OIpPEeCHHbBIX
YCIOBHSAX BHELIHEH Cpeabl.

CraTHCTUYECKUH METO/I KaK OCHOBHOU MPH W3YYEHUH MOAU(DUKAITHOHHON
U3MEHYUBOCTH.

Poms  momudukanmit Ui sBomroumu W cenekuuu. [loHsTHE O
(heHOICBMAHTAX.

I'eHoTHIIMUECKAass  M3MEHYMBOCTh. KOMOWHATHMBHAs  M3MEHYMBOCTD.
Myrtannonnass HU3MeHUUBOCTb. MyrtanuonHas teopus I'. ne @Dpwusa.
Knaccnpukammm MyTtanmuii 1Mo  XapakTepy HW3MEHEHHMH (peHOTHIA:
MOpP(OJIOTHYECKHE, OmoXHMHYECKHE, (u3noIOrHYECKHeE.
OTHOCHTENBHOCTh  Kiaccupuiammid. Pasmuume MyTammii mo X
aJanTUBHOMY 3HAYEHHUIO.

Knaccnpukanuss MyTannii o XapakTepy W3MEHEHHs T'€HOTHIIA: TeHHBIE
WIK TOYKOBBIE, XPOMOCOMHBIE, TE€HOMHBIE, IHUTOILIA3MaTHYECKHE.
I'enepatuBHble ¥ comatuueckue  MyTauuu.  CHOHTaHHBlE U
UHAYLIUPOBAaHHBIE MyTaLlUU.

Metons!l u3yueHuss MyTranuid. ['eHHble MyTalnuu: 3aMeHa OCHOBaHUIA,
BCTaBKM M BBINAJCHUS OCHOBaHMH. MyTamuu mnpsiMble W oOpaTHbIE,
JIOMUHAHTHbIE U pelecCUBHble.  MHOXECTBEHHBI  alUIeau3M.
MonekynsapHbIil MEXaHU3M TE€HHBIX MyTauuid. Penapauus noBpexaeHui
JAHK. XpomocomHble MyTanuu. BHYTpHUXpOMOCOMHBIE NEPECTPOMKU:
HEXBAaTKW WM JEJCLUH, YABOCHHE WIHM IyIUIMKAIWH, WHBEPCHUH.
MexXpOMOCOMHBIE  TIEPECTPOMKU:  TpaHCIOKalMM. [paHCro3uuuu.
OcobeHHOCTH Meii03a IPH PA3IMIHBIX THUIAX XPOMOCOMHBIX MEPECTPOCK.
MexaHu3Mbl BO3HUKHOBEHHSI XPOMOCOMHBIX —IepecTpoek. Jddext
NOJOKEHHs. MoOWJIbHBIE T€HETHYECKHE 3JeMEHTHl.  TpaHCIo30H.




WnTerpanuss BUPYCOB B TE€HOM DJYKapHOT. 3HAUYEHHE XPOMOCOMHBIX
[IEPECTPOEK B IBONIIOLMM.

[lonsatue o nomumiounguu. Ilomunnonansle psaael. DeHOTUNHMUYECKHE
3¢ GEKTH MONUTUIONINT. ABTOMOMUILIONNS. PaciienyieHre no rTeHOTHITY
n  (QEHOTHIy TpPH aBTONONHIUIONAWH. Meiio3 W HaclemoBaHHe Yy
AJUIONOJIUILIONI0B. EcTECTBEHHAS U SKCIIEpUMEHTANIbHAS TOJUILUIONANS Y
pacTeHHH U KUBOTHHIX. 3HAYCHHUE TTOUATUIONINHU B BOIONHAN U CEICKITHH
pacTeHH U KUBOTHBIX.

Amneymnounus (rereporuiouaus). OcoOeHHOCTH Meio3a, 00pa3oBaHUS
raMeT ¥ HacJelIOBaHMS y aHEyIUIOMIOoB. JKH3HECIOCOOHOCTh W
IUIOIOBUTOCTh aHEYIUIOWAHBIX (opm. lcrmonb3oBaHHE aHEYIUIOWIUH B
TEHEeTHUYECKOM aHanu3e. [ arouaus, €e HCIONb30BaHHE B T€HETUKE U
CeJIEKLIUU.

MyTtanuu HEXPOMOCOMHBIX TE€HOB M HX ocoOeHHOCTH. CIIOHTaHHBIH
MYTAaLlMOHHBIA IpoLEcC MW €ro mpuuuHbel. Ponbp peaymivkanu,
PEKOMOMHAIINN W penapanuy B MyTalMOHHOM mporecce. | eHeTHmaecKuii
KOHTPOJIb CIIOHTAHHOTO ¥ MHIYLIUPOBAHHOI'O MYTALIMOHHOTO MPOLIECCa.
WHayunpoBaHHBI MyTallMOHHBIM mpouecc. BiusiHue HOHU3UPYIOLIUX
W3IyYEHUH, XUMUYECKUX ar€HTOB, TEMIEPATyphl U Ap. HA MYTallMOHHBII
mporiecc. [Ipobnema  cnenupUYHOCTH  MyTarcHe3a. 3aBHCHMOCTh
MyTa6I/IJ'II>HOCTI/I oT (I)I/I3I/IOHOFI/I‘-ICCKOFO COCTOSAHMS KJICTKH U OpraHu3sma.
MyTaIMOHHBIH MPOIIECC U IBOITIOIUS. BiusiHAE aHTPONOTEHHBIX (haKTOPOB
CpC€abl HAa UBMCHYNUBOCTb. I'eneTnueckui MOHUTOPUHT. AHTI/IMyTaFeHI)I.

buoTtexnomorus
TE€HETUYEeCKasi MHXXEHEPHsI

u

I'enHas nHXeHepys KaKk COBOKYITHOCTh METOJIOB, MIO3BOJISIOLINX MOJIy4aTh
pexombunanTHeie JJHK u3 (gparMeHTOB T'€HOB pa3HBIX OPraHU3MOB H
BBOJUTH B KJIETKY. PONb Te€HETHKH MHKPOOPTaHW3MOB, MOJCKYJISIPHON
TCHETHKH W XAMHUHM HYKICHHOBBIX KHCIOT B (OPMHPOBAaHUHM TEHHOI
WH)XCHEPUH.

Meronbl BbiAeneHUsl reHoB. PecTpukTaspl. XUMUUECKUH CHUHTE3 TE€HOB.
BekTopel mepeHoca TEHOB B KICTKH OakTepuii M OaKTepHalbHEIC
mra3Mupl. KitornpoBanwe reHoB. Co3qaHne YCIIOBUHA T paOOTHI TEHOB.

['eneTuka denoBeka

YenoBek KaKk OOBEKT TCHETHYECKHX HCCIeIOBaHWN. MeTOAbl M3ydeHHS
TEHETUKM YE€JIOBEKa: NeHeaJOTHYECKHUM, [IMTOJOTHYCCKHM, OJU3HEIOBBINT,
OHTOT€HETUYECKUH, TOMYJISIITUOHHBIN, METO KYIbTYpPbI KiIeTOK. KapuoTum
YyeloBeKka.  BbISIBIEHHE  TE€TePO3UTOTHOTO  HOCHUTENhCTBA.  Poub
HACJIEJICTBEHHOCTU M CPeJbl B MPOSIBIICHWU 3a00sieBaHMid, B 0OYUYEeHUU H
BOCITUTAHHH.

[IpoGneMbl MeaMIMHCKOW TeHeTWkH. HacnencTBeHHble OONE3HU, UX
pacIpoCTpaHEHUE B YEIOBEUECKUX NONyAuusax. [loHsTHe 0 BpOXKIAESHHBIX
W HACIICJICTBEHHBIX aHOMAIUIX. XPOMOCOMHEIE 00Ie3HH. MOJEeKyIsIpHbIe
Oone3nn. [IpUYnHBI BO3HUKHOBEHHS HACIEACTBEHHBIX W BPOXKICHHBIX
3a00eBaHUi. 3agaull METUKO-TCHETHYSCKUX KOHCYJIbTAllMi. 3HaducHUe
paHHel 1uarHocTuku. [lepcnekTuBbl FTeHHOW TEpaIuu.
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[TonynsauronHas
TE€HETUKA

ITonsiTne o Buae n nonysanuy. [lomyssmus kak eCTECTBEHHO-
ucropuueckas  crpykrypa.  DakTophl,  ONpenensromue
CTPYKTYpy THONyJasuui. MyTalMOHHBIM IIpolecc, €ro
CBOWCTBA. OBONIOLHMSA JOMHHAHTHOCTH. Tumel orOopa:
JIBHKYIIIHM, CTaOUIN3UPYIOLIUH, JTU3PYITUBHBIN.
B3aumoneiictBue  ¢akrtopoB  sBomouuu. Ilonatue o
BHYTPUIIOMYJISIITIOHHOM F€HETHYECKOM NOJUMOpu3Me.

4.2. Pa3nenbl TMCHUMILIMHBI U BUABI 3aHATHH

oyHast (opma o0ydeHus

HaumenoBaHue pasfena JUCIMIIIMHEI Jlexuu JlaGop. CPC Bcero,

paboTHI 4acoB

[Tpenmet u Metoabl reneTuku. Mcropus 2 - 4 6

Pa3BUTHA '’CHCTUKH KaK HAYKHU

MennenusMm. [ nbpugonornueckuii aHaim3

N
o
N
o

XpOMOCOMHasl TEOpUS HACJIECTBEHHOCTH 4 6 2 12




4. | HexpoMOoCOMHOE (ITUTOTIa3MaTHIECKOE) - - 6 6
HacCJIeIOBaHHE
5. | MonekynspHbIe OCHOBBI HACIEACTBEHHOCTH 6 6 2 14
6 | Perymsuus reHHOl aKTUBHOCTH 2 - 2 4
7 | I3MeH4nBOCTH 6 4 2 12
8 | buoTexHonorus u reHeTnyeckas MHXEHEPHUs 6 6 2 14
9 | 'enetuka yenoBeka 2 2 2 6
10 | IlomynsmmoHHasi TCHETHKA 2 4 2 8
DK3aMeH 18
Hroro: 32 32 26 108
4.3. JlabopaTopHble padoThI
Ne Ne paznena Tema TpynoeMkocTs (Jac.)
n/n JAUCIHHUITIINHBI O4yHas
1 2 3aKOHOMEPHOCTH HACJIE0BaHUs IPU3HAKOB pU 2
MOHO-, TU- U MOJIUTHOPUIHOM CKPEIUBAHUSIX
2 2 ['eHeTnyeckuil aHaIU3 HacJIeJOBaHUsI IPU3HAKOB IIPU 2
pa3IMYHbIX TUIAX B3aMMOJCHCTBHS T€HOB
(KOMILJIEMEHTApHOCTb, AMHUCTA3, IOJIUMEPHS])
3 3 MuTto3 u Meii03. buonornyeckoe 3HaueHUE MUTO3a U 2
Meno3a.
4 3 [{uTomornyeckre OCHOBBI HACIEACTBEHHOCTH 2
5 3 XpoMOCOMHas TEOPHS HACIICACTBEHHOCTH. 2
CueruieHHOE HaCJIeIOBAHUE U MTEPEKPECT XPOMOCOM.
HacnenoBanue mosa u Npu3HAKOB, CLHEIUICHHBIX C
TIOJIOM.
6 5 MouekyJsipHbIe OCHOBBI HACIEACTBEHHOCTH 6
7 7 N3MeHunBOCTh. MHOKECTBEHHBIN AJIJIEITU3M. 4
Kpurepuit annenuzma
8 8 CoBpeMeHHBIE TEHOMHBIE TEXHOJIOTUN 6
9 I'enetnka yenoseka. HacnencTBeHHble 00I€3HU, UX 2
pactpoCTpaHEeHUE B YEJIOBEUSCKUX TOMYIISAIUSX.
10 10 ['eHeTnyeckue nporecchl B MONYyISIUAX. 3aKOH 4
Xapau-Baiin6epra
Hroro 32
4.3. [IlpumepHasi TeMATHKA KYPCOBBIX IPOeKTOB (pador) - He npexycmorpeno OITOIN.
5. Opranuszaunusi CaMOCTOSITEJIbHOM PA0OTHI 00Yy4aIOUIUXCH MO TUCHHUILUIUHE
5.1. Tunbl caMOCTOATEILHOMH PadOTHI H ¢ KOHTPOJIb
Tumn camocTosITeNbHON PabOThI dopma 00yueHus Tekymuii KOHTPOJIb
OuHas
[TpopaboTka MaTepuaia JEKIHi, MOJrOTOBKA K 20 TECTUPOBAHUE
3aHITHIM
CaMocTOosTeNhHOE H3YICHUE TEM 6 TECTUPOBAHUE
BCETO YaCOB: 44

5.2. YueOHO-MeTOAMYECKHE MaTePUAJIbI AJIsl CAMOCTOAITEILHONH PadoThI:

1. MeToanueckue yka3aHus 10 CaMOCTOSTeNIbHON paboTe MTUCUUIUIMHBI «I eHeTHKa pbIO» 1Mo
HamnpasieHuto 35.03.08 Boansie 6uopecypcest u akBakynbtrypa / Coct. boiiko E.I'. - Tromens: TAY
Cesepnoro 3aypanbs, 2022. - 35 c.




5.3. TemMbl, BLIHOCMMbI€ HA CAMOCTOAITEJIbHOE H3y4YeHHe:
Tema 1. [Ipeamer u meTopl reHeTUKH. VlcTOprs pa3BUTUS TEHETUKU KaK HAYKU
Bormpocsl 111 pacKpbITUSL TEMBI:

1. CBsI3b TEHETHKH C CEJILCKUM XO03UCTBOM, MEUIIMHOMN, BETEPUHAPUECH, TTUIIIEBON
MPOMBIIUIEHHOCTBIO.

2. I'eHeTnka — Kak TEOpETHUUECKAsi OCHOBA CEJIEKIUH.

3. Ucropus pa3BUTHS TEHETUKH KaK HAYKH.

4. Bkiiajg B pa3BUTHE TEHETHKH OTeuecTBEHHBIX yueHbIX ([lyounun H.I1., BaBunos H.I.,
Panmmonoptr U.A. u ap.).

5. IlepciekTUBBI pa3BUTUS U OCHOBHBIE 33J1a4U COBPEMEHHOM T€HETUKHU.

Tema 2. HexpoMmocoMHoOe (IIUTOIIIa3MaTHYECKOE) HACTIEI0BaHUE

Bormpocs! 111 pacKpbITUS TEMBI:

1. OTKJIIOHEHHE OT MEHJEIEBCKUX 3aKOHOMEPHOCTEH HACJIEeIOBAHMUS KakK pe3yJbTaT
«IMTOINIA3MaTUYECKOM» JTOKAIU3ALUH I€HOB.

2. IlonsAtue o mazMoHe.
OcobeHHOCTH HaceI0OBaHUS TPU3HAKOB, KOHTPOJIMPYEMBIX TUIa3MOT€HAMH.
MonekypHbIE OCHOBBI IUTOIIa3MaTUYECKON HACIIEICTBEHHOCTH.
[Ina3mMuaHass 1 MUTOXOHIpUAIbHAS HACIEACTBEHHOCTD.
. IuTomnazmaTuyeckas My»KCKasi CTEpUIbHOCTb U €€ MPAKTUYECKOE UCIIOIb30BAHME. /.
B3aI/IMO[[€I/ICTBI/Ie S7Ipa ¥ MUTOIIIa3Mbl OTACITBHBIX THOPHUIOB.

ook w

5.4. Tembl pedepaToB: e npedycmompen

6. @oHJ OIEHOYHBIX CpeaACTB NaJdA IPOBECACHUA l'lpOMC)KyTO‘IHOifI aTrrecranmuu
OﬁyanOH.[I/IXCH Mo AMCHMIIJINHE
6.1 Hepeqeﬂb KOMIIETEHIIMIiT M OLleHOYHbIE cpeacrea HMHAUMKATOPA JOCTUKCHUS

KOMIIeTeHI Ui
Koo Haumenosanue
one- WHauKaTop TOCTHKEHUsI [NepeueHpb MIAHUPYEMBIX PE3YJILTATOB OLEHOTHOTO
KOMIIETEHIUU 00yd4eHUs M0 AUCIUTLTHHE
menyuu CpejicTBa
NA-8omxk-1 3Hamo: TecT
HUcnonb3yer 3HAHHS | -OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX | SK3aMCHAIIMOHHBIN
OCHOBHBIX 3aKOHOB | JMCUMIUIMH ¥ MATEMAaTHYECKHi amnmapar, a | Owier
€CTECTBEHHOHAYYHBIX TAKKE METOIBI TEOPETHYECKOTO u
IACLUILINH U | 9KCIEPUMEHTAIBLHOTO HCCIIEIOBAHHSL,
MaTeMaTUYECKUH ammnapar, a | ymems:
OIIK-1 | Taxxe METOIBI | - NPUMEHSATh OCHOBHEIE 3aKOHBI
TEOPETUIECKOTO U | €CTECTBCHHOHAYYHBIX IACLUILINH U
SKCIEPUMEHTAILHOTO MaTreMaTHYECKUi armapar B
HCCIICAOBaHMS JUIs DPEIICHUs | NPOPECCHOHAIBHOM A TEIPHOCTH;
CTaHIAPTHBIX 3a/1a4 B 00JaCTH | e1a0enb:
npoQeCcCUOHANTBHOM -METOJIaMH TEOPETHIECKOTO H
JIeATEeILHOCTH 9KCIICPUMECHTAIBHOTO UCCIICHOBAHMSL.
6.2. IlIkaJnl OEHNBAHHUS
IIkaja oueHMBaHUs YCTHOI0 9K3aMeHa
OrneHnka Omnucanue
OTIHUYHO JleMOHCTpHpYET TOJHOE IOHMMAaHHE TEMBI BOIPOCOB HK3aMEHAIIMOHHOTO OWIeTa.

Obnanaer TyOOKMMH 3HAHMAMH JIByX TEOPETHUYECKHX BOIIPOCOB 3K3aMEHAIMOHHOTO
Ouiera, MpPU OTBETE HA TEOPETHYECKHE BOIPOCHI, MPOJAEMOHCTPUPOBAT JIOTMYECKU
CTPOHHOE WBJIOKEHHE, TMPABWIBHO CGHOPMYIHUPOBAI MOHATHS TIO  BOIPOCAM.
IMpakTHueckoe 3amaHWe pEIICHO NPAaBWIBHO, OOydaloluiics B IIOJIHOM oObeme
MPOJEMOHCTPHPOBAJ HABBIKH OMOMETPHUYECKON 00pabOTKH JaHHBIX U HHTEPIIPETUPOBAII
NIOJTy4EHHBIE ITPU PacueTe pe3ybTaThl.




XOPOILO JleMOHCTpHUpYET 3HAUNTEIbHOE NOHUMAaHKUE TEMBI BOIIPOCOB 3K3aMEHAI[IOHHOTO OMJIeTa.
ObGnajaer  JOCTaTOYHO MONHBIM  3HAHMEM  JBYX TEOPETHYECKHX  BOIPOCOB
9K3aMCHAIIMOHHOTO  OWjeTa, TMpH  OTBETE HA  TEOPETUYECKUE  BOIIPOCEHL,
MPOJIEMOHCTPHPOBAJ JIOTHYECKH CTPOMHOE H3JI0KEHHE, OTCYTCTBYIOT CYIIECTBCHHBIC
HETOYHOCTH INpH (OpMYIHPOBAaHUM IOHATHH 1o BompocaM. IIpakTuueckoe 3anaHue
pelIeHO MpPaBHJIBHO, OOYYAIOMMHCA NPOAEMOHCTPHPOBAT HABBIKM OHOMETPHYECKOI
00pabOTKH, HHTEPIIPETUPOBAJ TIOIYUYEHHBIE PE3yIbTATH C HEOOIBIIOW HETOYHOCTHIO, HO
OTBET JIOBEJI JI0 JIOTHYECKOTO 3aBEPIICHHS C TOMOLIBIO HABOASIINX BOIPOCOB.

yJIOBJIETBOPHUTEIILHO JleMOHCTpHUpYeT YacTUYHOE MOHMMAHHE TeMbI BOIIPOCOB 3K3aMEHALMOHHOTO Ouiera.
OOyyaromuiicst UMeeT oOlIMe 3HaHUSI OCHOBHOTO Marepualia TEOPETHYECKUX BOIIPOCOB
Ounera, 0e3 YCBOGHHS HEKOTOPBIX CYIIECTBEHHBIX ITOJIOXKEHHUH; OCHOBHBIC MOHSTHUS
(bopMyIHpYET C HEKOTOPOI HETOYHOCTBIO; OJIMH BOIPOC pa3oOpaH IOJIHOCTHIO, BTOPOI
Hayar, HO HE 3aKOHYEH, MPAKTHYECKOE 3aJaHUE PELIEHO C HEKOTOPOH HETOYHOCTHIO,
oOydaromuiics  MPOAEMOHCTPUPOBaJ  yJOBJIETBOPUTEIbHbIE  HABBIKA  BIIAJCHUS
OHOMETPHYECKUMU METONAMHU aHajH3a, HEJOCTAaTOYHO IIOJIHO HHTEPIPETHPOBal
pe3yIbTaThl OMOMETPUYIECKOH 00pabOTKH.

HEY/IOBIECTBOPUTENHHO | /leMOHCTpHpYeT HeOONbIIOE TOHMMAaHWE WM HEMOHMMAaHHE TEMBI BOIPOCOB
9K3aMEHAIMOHHOTO Omiera. OOyJaronuiicss He 3HACT 3HAYMTEIbHYIO YacTh MaTepHana,
JIOIyCKaeT 3HAUYNTEIbHBIE OMHNOKM B MPOIECCE M3JIOKCHHS TEOPETHYECKHX BOIPOCOB,
MIPUBOJUT OIMIMOOYHBIE ONpPENENCHNUs, HE OJMH BOIPOC HE PAacCMOTpPEH 10 KOHIA, HE
PEIIeHO NPaKTUIECKOE 3a/laHNe WIN BEIOpaH HEBEPHBIH arOpUTM perreHus. HaBosmme
BOmIpockl He mnomoraroT. OOydaromuiics IeMOHCTpUPYET HEMOHMMaHME B YacTu
HCIIONB30BaHUSI OMOMETPHUECKHUX METOJOB aHalIW3a M HHTEPIPETAldd pPe3yNbTaToB
aHanmm3a. Bo Bpems 9K3aMeHa  IOJB30Bajcid  CPEACTBAMH  KOMMYHHUKAIIUH,
HEIOIYCTUMbIMHU JIOTIOJIHUTEIBHBIMU MaTepHajJaMy B BUJIE€ PYKOIUCHBIX MJIM IEYaTHBIX
TEKCTOB.

IIxana oneHUBaAHUA TCCTUPOBAHUSA HA IK3aMCHE

Onenka IIpaBWJIbHBIX 0TBETOB, Y%
OTJINYHO 86 - 100
XOpOoIIO 71-85
YIOBJICTBOPUTEIIHHO 50-70
HEYJIOBJIETBOPUTEIHLHO MeHee 50

6.4. TunoBble KOHTPOJILHBIE 32/1aHUS WJIM HHbIE MATEPHAJIbI:
VYka3aHbl B IPWIOKEHUU 1.

7. IlepedyeHb OCHOBHOI U JONMOJTHUTEILHOM y4eOHOM JTUTEPATYPHI, HEO0X0AMMOMH IS
OCBOEHHSI THCIMIIJIMHBI
@) OCHOGHAA Tumepamypa

1. beneuxkas, E. . 'enetuka u sBomonus: cnosapb-ciipaBouHuk / E. 5. benenkas; mox
penaknueit O. 3. Mkpruan. — Owmck: U3matensctBo OMITIY, 2013. — 108 ¢. — ISBN 978-5-
8268-1790-2. — TekcT: 37eKTpOHHBIN // DnekrpoHHO-0MOIMoTeyHast cucrema [PR BOOKS:
[caitr]. — URL.: http://www.iprbookshop.ru/105282.html — Pexxum moctyma: a1 aBTOPH3HP.
[I0JIb30BaTENEH.

2. boiiko, E. I'. OcnoBrl reretnku [MO]: YuebHoe nmocodue. - Tromens: TT'CXA, 2009. -
165 c. — Tekct: HenocpencTBeHHbIH. (30 3k3. — 8 kopmyc). (OnoOpeHa Ha 3acenanuu Kadeapbl
BOJIHBIX OMOPECYPCOB M aKBAKYILTYPHI OT «25» Mas 2023 r. [IpoTokon Ne §).

3. Kumynés, U. ®. O6mas u MoJeKkysipHas TeHeTHKa: yueOHoe nocobue s By3oB / .
®. XKumynés; non pemakumeit E. C. benses, A. II. AkudbeB. — HoBocubupck: Cubupckoe
yHUBepcUTeTcKoe u3narenbcrBo, 2017. — 480 c. — ISBN 978-5-379-02003-3. — Texkcr:
ANEKTPOHHBIM // DnexkrpoHHO-OMOmmoreunas cuctema I[PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/65279.html — Pexwum moctyma: ajisi aBTOPH3HUp. MOJIb30BaTEINICH.
I'pup MO

4. Kocrepun, O. 3. OcHoBbl TeHetnku : yueOnuk / O. D. Kocrepun. — 2-¢ u3m. —
HoBocubupck : HoBocubupckuii rocynapcTBeHHslil yHuBepcutet, 2022. — 650 ¢. — ISBN 978-



http://www.iprbookshop.ru/105282.html
http://www.iprbookshop.ru/65279.html

5-4437-1323-6. — Texkcr : anexTponnsi // Lludposoit odpazoBarensHblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/128138.html — Pexwum mocryna: s aBTOpU3mMp.
II0JIb30BaTENEH

5. Cunrommd, A. A. Pemenue 3agay mo renetuke / A. A. CunrommH. — MockBa:
Jlaboparopus 3nanuii, 2019. — 154 ¢. — ISBN 978-5-00101-630-4. — Tekct: 351eKTpOHHBIH //
DIIeKTPOHHO-OMOINOTEUHAS cucremMa IPR BOOKS: [caiiT]. — URL:

http://www.iprbookshop.ru/89223.html — Pexwum noctyna: 1uis aBTOpU3UP. MOJIH30BATEICH.

6. Yxonos, I1. U. I'enetuka u cenekius peid: yuedHoe mocodbue / I1. M. Ykomos, JI. H.
[Tpucray, O. I'. lllapackkunra. — 2-e u3a. — Cankr-IletepOypr: KBaapo, 2019. — 216 c. — ISBN
978-5-906371-32-4. — Tekct: HSIEKTPOHHBIA // DIIeKTpOHHO-OMOMMOTeuHass cucrema I[PR
BOOKS: [caiitr]. — URL: http://www.iprbookshop.ru/103089.html — Pexxum mocryma: s
ABTOPH3UP. MOJIb30BATEICH.

0) OononHumenvHan 1umepamypa

1. AnryxoB FO.I1. I'enetnueckue nporneccel B nonyisinusix. M.: UKL «AkagemMkHuTray,
2003. 431 c. (OnoOpena Ha 3acemaHny Kadeapbl BOJHBIX OMOPECYPCOB U aKBAKYJILTYPHI OT «25»
Mmas 2023 . [Iporokoi Ne 8).

2. bakaii A.B., Kounit 1.1., Ckpunanuenko I'.I'., bakait @.P. [Ipaktukym no reHeTuke.
M.: Komoc, 2010. 301 c. (Omobpena Ha 3acemaHuu Kadeapbl BOJHBIX OWOPECYPCOB U
AKBaKYyJIbTYPHI OT «25» Mast 2023 r. [Ipotokon Ne 8).

3. bakait A.B., Kounm WU.H1., Cxpunuunuenko [.I'. 'eneruxa. M.: Komnoc, 2013. 448 c.
(Onmob6pena Ha 3acemanny Kadeapbl BOAHBIX OMOPECYPCOB U aKBaKYJIbTYPHI OT «25» Mas 2023 r.
[Tporoxoin Ne 8).

4. Kapmanosa E.I1., boaros A.E. IIpaktukym no reneruke. IlerpozaBoack, 2004. 204 c.
(Omobpena Ha 3acegannu Kadeapbl BOJHBIX OMOPECYPCOB U aKBAKYILTYPHI OT «25» mas 2023 r.
[TpoTtokon Ne 8).

5. KaraconoB B.f., I'omenwsckuii b.M. Cenekuusi ppl0 C OCHOBaMHM T€HETUKH. M.:
Arponpomuzaat, 1991. 206 c. (OnoOpena Ha 3acenaHuM KadeIpbl BOAHBIX OHOPECYPCOB H
AKBaKYJIbTYPHI OT «25» Mast 2023 r. [Tpotokon Ne 8).

6. Kupnuunukos B.C. I'enetnueckue ocHoBbl cenekiuu pui0. JI.: Hayka, 1987. 516 c.
(Onmobpena Ha 3acegannu Kadeapbl BOJHBIX OMOPECYPCOB U aKBAKYILTYPHI OT «25» mas 2023 r.
[TpoTtokon Ne 8).

7. Hesanennniii A. H., [lonomapesa E. H., Copokuna M. H. buonorudeckne ocHOBbI
pbI6OBOICTBA: yueOHMK. MockBa: Mopknura, 2017. 434 c. (OnoOpeHa Ha 3aceqaHun kadeapsl
BOJIHBIX OMOPECYPCOB M aKBAKYILTYPHI OT «25» Mas 2023 r. [IpoTokon Ne §).

8. IleryxoB B.JI., KopotkeBuu O.C., CrambexoB C.XK., Kuraues A.U., bakait A.B.
I'eneruka. HoBocubupck: CemI'TIN, 2007. 616 c. (Onobpena Ha 3acenanuu kadeapbl BOAHBIX
OMOpECYPCOB U aKBaKYIbTYPHI OT «25» Mas 2023 r. [Ipotokomn Ne 8).

9. Uepdac H.b., L{oit P.M. HoBsie reHeTHYECKHE METOIBI cenekiuu peid. M.: Jlerkas u
numieBass mpombiuieHHOCTh, 1984. 101 c. (Omobpena Ha 3acemanuu KadeApbl BOJHBIX
OMOPECYPCOB M aKBAKYIBTYPHI OT «25» Mas 2023 r. [Ipotokon Ne &).

8. Ilepeuensn pecypcos HHG(OPMALMOHHO-TEJIEKOMMYHHKALIMOHHOM ceTH
"Unrepuer"
Ne Cchbuika Ha HHQOPMALMOHHBIH HanmenoBanue pa3paOOTKH B JIEKTPOHHOM JocTynHocTb
n/n pecypc dopme
1. http://elibrary.ru Hayunas JJIEKTPOHHAS 6ubmmoteka | KpyrnocyrouHsrii
eLIBRARY.RU OTKPBITBIN
2. https://e.lanbook.com 000 «M3garensctBo JIJAHb» (cBOOOTHBIIT)
3. www.iprmedia.ru 000 «Aii [Tu 3p Meana» JocTyn
4. https://www.iprbookshop.ru OnekTpoHHO-OnONMoTeyHass  cucrema  [PR
BOOKS



https://www.iprbookshop.ru/128138.html
http://www.iprbookshop.ru/89223.html
http://www.iprbookshop.ru/103089.html

9. MeToauyecKkue yKa3aHusi JAJs 00y4aOIIUXCS MO0 OCBOCHUIO THCIHUTLITUHBI

1. boiiko E.I'. IIporpaMMHO-IMIaKTHYECKHE TECTOBBIE Marepuaibl // Y4eOHO-
METOJAMYECKHE MaTepuaibl s CaMOCTOSTENbHOW pabOThl CTYIEHTOB, OOYyYaromUXCs I10
crenanbHocTH 110901 — Bogabie Ouopecypchl U akBakynbTypa. — Ttomenb: U3a-Bo TI'CXA,
2009. 46 c. (Onobpena Ha 3acenanuu Kadeapbl BOAHBIX OMOPECYPCOB M aKBAKYIBTYPBI OT «25)»
mas 2023 r. [Ipotokom Ne §).

2. Meronnueckue yka3zaHusi «3aKOHOMEPHOCTH HACJIEIOBaHUS IPU MOHO-, IU- HU
MOJIMTUOPUIHOM ~ CKpeIIMBaHusAX» 10 HampaBieHuto 35.03.08 Boanple Ouopecypcel u
akBakynbTypa / Coct. boiiko E.I'. - Tromens: 'AY CeBepHoro 3aypanbs, 2016. - 18 c.

3. Meronunueckue ykazaHus «MeTobl aHaIM3a XpOMOCOM PBIO» 110 HampasiieHuo 35.03.08
Bonansie 6mopecypcbl u akBakynbrypa / Coct. botiko E.I'. - Tromens: ['AY CeBepHoro 3aypaibs,
2016. - 10 c.

4. Meroauueckue ykazaHus «lluronoruueckue OCHOBBI HACJIEICTBEHHOCTH» 11O
Hanpasienuto 35.03.08 Boausie 6uopecypcbl u akBakysibTypa / Coct. boiiko E.I'. - Tromens: 'AY
Cesepnoro 3aypainbs, 2016. - 19 c.

c.

10. ITepeyenb nHGPOPMAITMOHHBIX TEXHOJIOT Ui
Microsoft Office Standard, Statistica (STATISTICA ULTIMATE ACADEMIC BUNDLE).

11. MaTepI/IaJIbHO-TeXHI/I‘lCCKOG odecrneuyeHue AUCHHUIIIINHBI

1 2

I1LIP - ananu3 1.  Ammudukarop PTC-220 Dyad st nByx ABOIHBIX anbga-010KkoB
2. Jlamuuapusrit mkad NU-425-400G (NUAire)
3. Muxkponentpudyra — Boprekc (BioSan, Jlateus)
4. Komb6ucnun FVL-2400N (BioSan, JlaTBus)
5.  XoJoauwIbHUK BepTUKaIbHBINA obmienadopatopusiii FRGG1204V
6. Boprekc MS3 basic
7. HacromsHas neaTpudyra 5920R ¢ oximaxaeHHEeM B KOMILICKTE
8. Uenrpudyra madoparopnas "Eppendorf" Centrifuge 5430
9. Amromarmueckuii nozarop15-300 M anexTporHsIid X plorer plus
10. TepmocTat TBepHAOTECIBHBIH

Snekrpodopes 1. Amammarop remernueckuii Applied Biosystems 3500.Applied Biosystems 3500
2. Ammuduxarop ProFlex™96-Well PCR System
3. Kawmepa mu1s BepTHKaILHOTO 31ekTpodopesa ProteanlIxiCell 20
4, Wcrounuk nutanms PowerPac Universal Power Supply
5. Kamepa ans ropusonTaibHoro snekrpodopesa SubCellGT
6. Munu-kamepa wide mini-sub gell GT
7. JlamunapHblii mKkag ¢ BepTHKaIbHBIM HOTOKOM, 11 Ki1ace MUKp. 6€30MacHOCTH
8. Jla6oparopHnas mukponentpudyra MiniSpin

Xpanenue pearerroB | 1.  XonoxwisHuk "ATiant" XM-6024
1 00pasIoB 2. HuskoremneparypHsiii Mopo3uwibHuK MDF-U442
3. Mopo3uibHHK HU3KOTEMIIEpATYPHbIil BEepTHUKAIbHBIN B ucnonHeHnu: Thermo 905
4.  Mopo3uIbHUK HU3KOTEMIIEPaTypHBIH BEpTHKAIbHBIN B ncnonaeHnu: U410
5. HuskoremmneparypHslii MOpo3uiIbHUK Binder
Jerexnus 1. Cucrema rens-nokymentuposanus Night Hawk Berthold
2. [lerexTop ¢uryopecueHInH Ui KaueCTBEHHOTO aHAJIN3a U PEerUCTPaLH
pe3ynbtaroB [P «Dxuny», «xun»2
3. QuantStudio® 5 Real-Time PCR System,
4. Jlaboparopnas MukponeHTpudyra MiniSpin
[Ipobomoaroroska u | 1. Ilenrpudyra c oxnaxnennem 5804 (Eppendorf, 'epmanns)
onpeneneHue 2. lenrpudyra c oxnaxneanem 5804R (Eppendorf, 'epmanns)
ONTUYECKOHN 3. Konuenrparop 5301 (Eppendorf, I'epmanusi)
miotHoct JIHK 4. Becn naboparopubsie EK-6100i (A&D, Smonmus)

5.  MarnutHas memainka ¢ nmogorpeBoMm MSH basic (IKA-Werke, ['epmanns)
6. pH-merp PB-11 (Sartorius)
7.  Teepmorenwnbiii Tepmoctar CH-100 (Xenukon)




8.  CyxoozmymHslit repmocrat MIR-162 (SANYO, Snonust)

9. Ileiikep S-4 (ELMI)

10. Cyxoosmymmssiii Tepmoctat Binder ED 720 (Binder, T'epmanmst)

11. pH-merp Seven Easy pH (Mettler Toledo, Iseiirapus)

12. Muxposoirosas meur ME712MR Samsung (Samsung, Kurait)

1. ®nyopmmerp (pmoopumetp) Qubit® 3.0 Fluorometer ¢ TOMOMHATENBHBIMA
KIOBETaMH, ()ITyOpUCIIEHTHBIMHU KPaCUTEISIMU

2. JlamunHapHbId mkag ¢ BEpTUKaIBHBIM TOTOKOM, ]I Ki1acc MUKpOOHOIOTHYECKOM
0e301acHOCTH

OuucTKa BOJBI 1. Cucrema ouncrku Boasl Direct-Q (Millipore, ®@paHuus)

2. AxBaguctuiuistop anekrpuueckuit 19-10"CII6 (3-1 «OnextpomenobopynoBaHuey,
Poccus)

3. Cucrema ounctku Boabl «Atomm A-450 (000 «HIIO «Pychunstpy, Poccus)

12. OcobeHHOCTH OCBOEHHS JUCHUILIMHBI /15l HHBAJIUAOB H JIML ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue oOyyaroUMXCd C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0pPOBbSl  IIPU
HEOOXO/MMOCTH OCYIIECTBIISIETCSI HAa OCHOBE aJalTUPOBAaHHOM paboueil mporpamMmsl ¢
UCTIOJIF30BAHUEM  CHEIHMAIbHBIX METOJOB OOYyYeHUS M JAUJAKTHYECKHX MAaTepHajoB,
COCTaBJICHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOrOo Ppa3BUTHUS, WHAUBUAYaIbHBIX
BO3MOXXHOCTEH M COCTOSTHUS 3[OPOBBSI TAKUX 00YJArOIINUXCS (00YJaroIIerocs).

B mensx ocBoeHuss yueOHON mnporpamMMbl AMCHUUIUIMHBI MHBAIMJIAMH M JIMLAMH C
OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbS 00ECTIeYNBACTCS:

- JUId MHBAIWJOB U JIML[ C OIPAaHUMYEHHBIMH BO3MOXKHOCTSMH 37I0POBbSl IO 3pPEHMIO:
pa3MelIeHre B JOCTYNHBIX JUIsl 00ydaroluXcsl, SBISIOIUXCS CIENbIMU WK CJIa0OBUIAIIMMH,
MecTax U B aalTUPOBAaHHOM (popMe cripaBoYHOI HH(pOpMAIMK O paCIIMCaHUU YUEOHBIX 3aHATUH;
IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIETO 00yYaIOUIEMYCsi HEOOXOUMYIO TIOMOIIb;

- BBIIIYCK QJIbTEPHATUBHBIX (DOPMATOB METOJMUECKUX MAaTepUANIOB (KPYIHBIA MIPUPT UITH
aynuo(aiinel), ucnojb3oBaHUE Bepcuu caiita mia cnadoBumpsanmx OBC IPR BOOKS wu
cnenuanbHoro MoouinbHoro npuioxenus IPR BOOKS WV-Reader (mporpamMMbl HEBU3yaabHOTO
Joctyna K HMHQOpMaIUM, IMpelHa3HaYeHHOW Uil MOOWJIBHBIX YCTPOMCTB, padOTaroUMX Ha
onepaunoHHoil cucteme Android u 10S, koTopas He TpeOyeT cHeuHanbHO OOY4YEHHOIO
accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTaroT CO CBOMM YCTPOWCTBOM NPUBBIYHBIM
CHOCO0OM, UCIOJB3Ys CHELUaNbHbIe HITaTHBIE MPOTPAMMBI JUI HE3psUuX JIOAEH, C KOTOPBIMU
IPR BOOKS WYV-Reader umeer MoTHYIO COBMECTHMOCTB);

- JUId MHBAJUAOB M JMIl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMHM 3JI0POBbS IO CIIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOM3BEICHHE HH(POPMALINH;

- Ul WHBAJIUIOB M JIMI C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS, HWMEIOIINX
HapyLIeHUs. OMOPHO-JIBUTATEILHOIO arapaTa: BO3MOXKHOCTh OECHpPEeNsATCTBEHHOIO JOCTyMa
o0yJaromuxcsi B yueOHbIe TIOMEIICHUS, TyaleTHbIe KOMHATHI U JIPyTrHe MOMENICHUs Kaeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX TOMELICHHUSX.

O6pazoBanue 00y4arOIUXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbSI MOXKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMH OOY4YalOUIMMMCA, TaK U B OTAEIBHBIX IPYIIax UM B
OTIENFHBIX OPTaHU3AIUSX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUN, YMEHUH, HABBIKOB U (MJIM) OIBITA JAESTEIbHOCTH, XapaKTEPU3YIOIINE ITAIIbI
(hopMUPOBaHHSI KOMITETEHITUI B MPOIIECCE OCBOCHUS UCIIUTLIIHBI

I'EHETHUKA
1. Bonmpochl 1J1s1 TPOMEKYTOYHOIM aTTecTanuu (B (popMe YCTHOT0 IK3aMeHa)
Komnerenmnun Bonpocsl

OIIK-1 - CriocobeH | 3HATB: OCHOBHBIC 3aKOHBI CCTECTBCHHOHAYYHBIX IWCIUIUIMH W MaTeMaTHYeCKH
peliath TUIIOBbIC 334K anmapar, a TaKkKe METO/Ibl TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICI0BAHUS
npoQeCCUOHANTBHOM 1,2,6-8,17-21, 31, 36, 46, 47
JIEATEIbHOCTA HA OCHOBE | yMeTh: NPUMEHSITh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX JMCIMIUIAH U
3HaHUI OCHOBHBIX | MareMaTHUYECKHH almapar B MpOPeCCHOHATBHOMN eI TENbHOCTH
3aKOHOB 9-16, 22-30, 32-35, 37
MaTEMaTHYECKUX, BJIA/IETh: METOIAMH TEOPETUUECKOTO U IKCIIEPUMEHTATBHOTO CCIIETOBAHUS

€CTECTBEHHOHAy4YHBIX U
o0menpoecCHOHATBHBIX
JHUCIUIIIHH c
PUMEHECHHNEM
HHPOPMALMOHHO-
KOMMYHHKaIMOHHBIX
TEXHOJIOTHH

3-5, 38-45, 48-50

1. IIpenmer u MeTop! reHeTHKHA. OCHOBHBIEC MOHSITHS TCHETHKH.

2. Ucropusi pa3BUTHA TEHETHKM Kak Hayku. OCHOBHBIE pa3[elbl COBPEMEHHOM
TCHETHKH.

3. XpoMOCOMBI — HOCUTEIH
OpTaHM3aIHsI XPOMOCOM.

4. TloBeneHne XpoMocoM B MUTO3€. bruonornueckoe 3Ha4€HIE MUTO3A.

5. IloBenenue xpomocoM B Meiio3e. bruonornueckoe 3HaueHue mMeiosa.

6. 3akoHbl HacienoBaHUs W HachenctBeHHocTd ['. Mennens. Vcropust OTKpbITHS
3aKOHOB.

7. Ilepssrit u BTOpOIt 3aKoHs! I'. Menzaens. [IpaBUIo «IHCTOTHI FraMeT».

8. Tperuii 3akoH Mennens.

9. Twunsl B3aMMOAEHCTBHUS TEHOB: KOMIUIEMEHTapHOE, AUCTaTUYECKOE, TIOJIMMEPHOE.
10. HacnenoBanue nmpu3HakoB. THITBI HACIICTOBAHUSL.

11. CuenneHHOE M HE3aBHCHMOE HACII€OBaHUE. SIBIEHIE KPOCCHHIOBEPA.

12. M3yueHue cuemseHus] MPU3HAKOB y APO30QHIbI B 3KcriepuMenTax T. Moprana u
€ro0 MIKOJIBI.

13. Jlokanm3zanwus reHa. [IpuHIMITEI TOCTPOCHUS TEHETHIECKNX KapT.

14. T'eneruka mona. Tumel onpeaeneHus Moja y pa3HbIX OpraHU3MOB.

15. T'eHeTnyecKkre M MUTOJIOTUYECKHNE OCOOCHHOCTH MOJIOBBIX XPOMOCOM. AYTOCOMBI.
16. HacnenoBanue mNpHu3HAKOB, CHEIUIEHHbIX ¢ mojoMm. Omnbitel T. Moprana mo
HAaCJIeJIOBAaHUIO MPU3HAKOB, CLEINICHHBIX C ITOJIOM Y IPO30(QHIIbI.

17. XpomocoMHas Teopus HacleACTBeHHOCTH. HepacxokaeHne XpoMocoM.

18. JlokasatensctBa reneruueckoi ponu JJHK. Onbiter @. I'puddura, O. DBepu c
COTPYJHUKAMH.

19. MoxazatensctBa reretndeckoi ponu JJHK. Ombrter A. Xepmm u M. Yeids.

20. Mogems JHK Yorcona u Kpuxa. I[TpaBuio Yapradda.

21. XvuMH4YecKHii cOCTaB U CTPOCHUE HYKIIEMHOBBIX KUCIIOT. [IoHATHE O HyKJICOTHIaX.
22. Opraamsanus JJHK B xpomocomax. XpoMaTHH, YpOBHH OPTaHU3AIIMH XPOMAaTHHA.
23. Pemnmukarnus JJHK. Onbeitel Mesenscona u Crais.

24. Tenetnyeckuil Koz,

25. Tlepenaua HaciencreenHoi napopmaimu B cucreme JJHK-PHK-6erok.

26. MexaHHU3M TPAHCKPHUIIIIHH.

27. MexaHHU3M TPaHCIISILNH.

28. Ponp pubocom, uH(pOpMALMOHHON W
cnenn(puIeckux 0enKkoB — GEePMEHTOB.

29. Perymsnms cuHTte3a 6enka. CxemMa reHeTHIeCKOro KOHTPOJIS CHHTE3a (DePMEHTOB Y
Gakrepuii. ['eH- perynsrop, olepoH, CTpyKTypHBIE T€HbI, IPOMOTOP.

30. CoBpeMmeHHBIE TPEICTaBICHHS O CTPOGHWM M (YHKIMH T'€Ha: CalThl, HHTPOHHI,
9K30HbI. CITalfiCHHT.

31. TlonatMe O HACJIEACTBEHHOH (TCHOTHUIIMYECKOW) M  HEHACIICJCTBEHHOMH
(MomudrKamoHHON) M3MEeHINBOCTH. Kitaccudukanys n3MeHINBOCTH.

32. MyrauuoHHas U3MEHYHUBOCTb.

33. Myrammonnas teopus I'. ne ®pwusa.

34. Knaccudpukamuu myTtaiit. OTHOCHTEIBHOCTD KITaCCHU( KA.

35. I'eHHBIe MyTalWH: 3aMEHa OCHOBAaHWI, BCTaBKM M BBINMAIACHUSA OCHOBAHMIA.
MyTanuu npsiMble U 00paTHbBIC, JOMUHAHTHBIE U PELIECCUBHBIE.

HacieAcTBeHHOW wmHpopMaruu. CTpyKTypHas

TpancnoptHoi PHK B cuntese




36. Ionsatue 00 amrene. MHOXKECTBEHHBIH alIenu3M. Pasnuuue MexIy TeHOM u
aJuIeNeM.

37. MonexymsipHBIif MEXaHU3M T'eHHBIX MyTanuuii. Pemaparus mospexnenmii JJTHK.

38. Myrarensl. CloHTaHHBIE W WHIYIMPOBAaHHBIE MyTalWH. [IpHYMHBI CIOHTaHHOTO
MyTareHeza. MeTtoapl U3ydeHus MyTauui. ['eHeTH4eCKUil KOHTPOJb CIHOHTAHHOTO M
MHIyIUPOBAHHOTO MYTAlMOHHOTO MIPOIIECcCa.

39. HMumyunpoBaHHBII MyTaIllMOHHEIH Ipoiecc. BiusHne HOHU3UPYIOIINX H3ITydeHHH,
XMMHUYECKHX areHTOB, TEMIIEpaTypbl W Jp. Ha MYTalMOHHBIA mpouecc. IIpoGnema
crnenu(pUIHOCTH MyTareHesa.

40. XpoMocoMHBIE MyTalMu. BHYTpHXpOMOCOMHBIE NEPECTPONKH: HEXBATKH WIN
JeTIeUUH, YABOCHUE WM AYIJIMKAIMH, WHBEPCHH. MeEXXpOMOCOMHBIE MEepPECTPOUKH:
TpaHcIoKauu. TpaHCIO3UIHH.

41. I'enomuble MyTaiuy. [IoHATHE O TONUIIONANH (aBTO- ¥ AJIJIOTIOJIUIIOUINS).

42. Ameyminounns (rereporuiouans). OcoOeHHOCTH Meiio3a, 00pa3oBaHHS rameT U
HacJIeJOBaHHA y aHEYIUIOHIOB.

43. KoMOuHaTuBHAsA N3MEHYNBOCTD.

44. MonndpukaoHHas U3MEHIUBOCTb.

45. TlonsiTne O HOpPME pEaKIWW TEHOTHIA. AJANTHBHOCTh MOIMU(HKAIIIHA.
HenacnenctBeHHbI  Xxapakrep MoampuKanuid W mpobieMa  HacleIOBaHHA
MIPUOOPETEHHBIX MTPU3HAKOB.

46. Perymsauus cunreza MPHK u OenkoB B kierke. Teopus @. XKakoba u XK. Mono o
peryisuuu 6eJIKOBOr0 CHHTE3a 110 MIPUHIKITY 00paTHOM CBS3H.

47. Cucrema omneparop- peryisarop - CTpYKTYpHBIH I'eH (OmepoH), obecrnednBaronas
i depeHnmanbHoe GyHKIHOHUPOBAHUE [CHOB.

48. TI'enernueckas MHKEHEPHUsI KAK COBOKYITHOCTh METO/IOB.

49. YenoBek Kak OOBEKT '€HETUYECKUX HCCIICAOBAHUMH. METOABI N3ydCHUSI TCHETHKA
YeJIOBeKa.

50. IlonaTue 0 BpOXXICHHBIX M HACIEICTBEHHBIX aHOMANIUSIX. XPOMOCOMHBIE OOJIC3HH.
MonekymsipHble 00e3HU. [IpHUMHBI BOZHUKHOBEHUS HACJIEACTBEHHBIX U BPOXKIECHHBIX

3a00JIEBaHUI.

IIpumep 3K3aMeHAIMOHHOTO OUJIeTA

®I'BOY BO «l'ocynapcTBeHHBIN arpapHblil yHuBepcuTeT CeBepHOro 3aypaibs»

HNHCTUTYT OMOTEXHOJIOTHH M BETEPUHAPHON MEIUITMHBI

Kadenpa Bogabix OropecypcoB 1 aKBaKyJIbTYpbI
YuebOuas nuciiiuiiHa: [ 'eHeTnka

Hanpasnenue noarorosku 35.03.08 «BoaHble Onopecypchl U aKBaKyJIbTypay

SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. Ipenmer u metonabl reHeTUKU. OCHOBHBIE MOHATHS T€HETHKU
2.  MexaHHU3M TPaHCIALIUN

CocTtaBui:

boiiko E.T". / / « » 20 T.

3aBenyromuii kageapoit Pribuna I'.E. / / « » 20 T

Kputepun oneHuBaHus JK3aMeHa

Onenka

TpeboBanust K 00y4JaromemMycst

OTJIMYHO

JleMOHCTpHUpYET NOJIHOE IOHMMaHWE TEeMbl BOIPOCOB SK3aMEHAI[IOHHOTO Ouera.
OO6nagaer TyOOKMMH 3HAHMSAMH ABYX TEOPETHUECKHX BOIIPOCOB 3K3aMEHAMOHHOTO
Ounera, IpM OTBETE HAa TEOPETHYECKHE BOMPOCHI, MPOAEMOHCTPHUPOBAT JIOTHUECKU
CTpOWHOE U3JO0XKEHHE, MPAaBHIBHO C(HOPMYIHMpOBANI TMOHATHS IO  BOIPOCAM.
[IpakTryeckoe 3agaHye pPEMICHO MPAaBWIBHO, OOYYAIOIIUIiCS B IOJTHOM OOBEMe
MPOJIEMOHCTPUPOBAT  HABBIKH  OMOMETPUYECKOM 00paboOTKM  MaHHBIX  H
HHTEPIPETHPOBAT ITOJyUCHHBIEC IPH PACUETe PE3yIbTATHL

XOPOILO

HCMOHCTpI/IpyCT S3HAYUTCIIPHOC TIOHMMAaHUC TEMBI BOIIPOCOB JOK3aMCHAIIMOHHOTO
Ounera. O6na,uaeT JA0CTATOYHO MOJIHBIM 3HAaHUCM J[JIBYX TCOPECTUYCCKUX BOIPOCOB
9K3aMCHAITUOHHOI'O 6I/IJ'I€Ta, npu OTBETC Ha TCOPCTUYCCKHUC BOIIPOCHI,
IPOACMOHCTPUPOBAJI JIOTUICCKU CTpOﬁHOG N3JI0OKCHUEC, OTCYTCTBYIOT CYIICCTBCHHLIC




HETOYHOCTH NpU (GOPMYJIMPOBAHHMHU MOHATHH 1O BompocaM. [IpakTtuueckoe 3amaHue
PEIICHO NPaBMWILHO, OOYYAIOIIUHCS HPOAEMOHCTPHPOBAT HABBIKM OHOMETPHUYECKOH
00pabOTKH, MHTEPIIPETUPOBAN MOIYUCHHBIE PE3YyIbTAaTHl ¢ HEOONBIION HETOUYHOCTHIO,
HO OTBET JOBEJI JIO JIOTHYECKOT0 3aBEPLICHHS C IOMOLIBI0 HABOASIINX BOIIPOCOB.

YIIOBJICTBOPHUTEIHHO JleMOHCTpHUpYeT YaCTUYHOE MTOHMMaHHE TEeMBI BOIIPOCOB JK3aMEHAIIMOHHOTO OHieTa.
OObyuarommiicss MeeT o0IIye 3HAHUS OCHOBHOTO MaTepHalla TEOPETHIECKUX BOTIPOCOB
Omsera, 6e3 yCBOGHHS HEKOTOPBIX CYLIECTBEHHBIX IOJIOKEHHH; OCHOBHBIC ITOHATHS
(bopMyIIpyeT ¢ HEKOTOPOIl HETOYHOCTHIO; OJIMH BOIIPOC Pa300paH MOJTHOCTEIO, BTOPOi
Hayar, HO HE 3aKOHYEH, NMPAaKTHYECKOE 3a/laHHe PEIICHO C HEKOTOPOW HETOYHOCTHIO,
oOydaromuiics IpPOJEMOHCTPUPOBAN  YJOBJIECTBOPUTEIbHbIE HAaBBIKM  BIIAICHUS
OMOMETPUYECKUMH METOJIaMHM aHaln3a, HENOCTaTOYHO II0JIHO HWHTEPHPETHPOBAI
pe3ysbTaThl OMOMETPUUYECKOI 00pabOTKH.

HEY/IOBICTBOPUTENBHO | /leMOHCTpHpYeT HeOONbIIoe TOHMMaHWE WM HEMOHHMaHWE TEMBl BOIPOCOB
9K3aMEHaIMOHHOT0 Omitera. OOyyaromuiics: He 3HaeT 3HAYUTENBHYIO YacTh MaTepHaa,
JIOIYCKaeT 3HaYMTEIIbHbIE OIINOKH B MPOLIECCE M3JIOKEHUSI TEOPETHIECKUX BOIPOCOB,
MIPUBOJNT OIIMOOYHBIE ONpPEACTICHUs, HE OJWH BOIPOC HE PACCMOTPEH O KOHIA, HE
PELICHO TPAaKTUYECKOe 3aJaHhE WM BBHIOPAH HEBEPHBIA alITOPUTM PEIICHHS.
Hapogsmue Bonpocsl He momMoratoT. OOyJaronuiics: 1eMOHCTPUPYET HENOHNMaHHuE B
YaCTH HCIOJIB30BAHUS OHMOMETPHYECKMX METOAOB AaHAIM3a M HMHTEPIpETANn
pe3ynbTaToB aHaiau3a. Bo BpeMs SK3aMeHa MOJIb30BAJICS CPEICTBAMH KOMMYHHKAIIHH,
HEJIOITyCTUMBIMH JOTIOJIHUTEIEHBIMHA MaTepHaIaMH B BUJEC PYKOTIMCHBIX MM IT€YaTHBIX
TEKCTOB.

2.TecroBble 3a1aHus VI NPOMEKYTOYHON aTTeCTAIlUM
(3x3aMeH B (popMe TeCTUPOBAHMS)
3HATh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH U MATEMaTU4YECKUH ammapar,
a TaK)Ke METOJIbl TEOPETUYECKOTO U SKCIIEPUMEHTAILHOIO UCCIIEI0BAHUS
1-76
YMETb: IPUMEHATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUILINH U
MaTeMaTUYeCKUi anmnapar B Ipo(ecCUOHATIBbHON eI TEIbHOCTH

77-145

BJIQJICTh: METOJIAMU TCOPETHUECKOTO M SKCIIEPUMEHTAILHOTO HCCIICIOBAHUS

146-186

3amanwue 1. ... - HayKa 0 HACJIEJACTBEHHOCTH, U3MEHYMBOCTH M METOJIaX YIPABICHUS UMU

3ananue 2. Ilog TEpMUHOM ... TOHUMAIOT CBOMCTBO HUBBIX OPraHU3MOB 00€CIIeUNBATh
MaTepuaibHyIO U (YHKIMOHAIBHYIO IPEEMCTBEHHOCTh MEX/1y TOKOJIEHUSIMU

3aganue 3. Ilog TepMMHOM ... TIOHUMAIOT CBOMCTBO XHMBBIX OPraHU3MOB NPHOOpETaTh
HOBBIE IPU3HAKH, OTIIMYAIOLINE UX OT POAUTEIBCKUX (GOpM

3ananue 4. IlocnenoBaTenbHOCT NPEACTABIEHUIN O HACIEACTBEHHOCTU U U3MEHYUBOCTH

3ananue 5. YueHbli, KOTOpBIN c/enai NepBblii JeHCTBUTEIBHO HAYYHBIH 11ar B U3yUYEeHUHN
HACJIECTBEHHOCTU

3aganue 6. DTanbl CTAHOBJIEHUS HAYKU T€HETUKHU

3ananue 7. YueHslil, npenioxuBunii B 1906 r. TepMuH «reHeTHKa»

3aganue 8. T'og, B koTopoM naryanuH B. MoraHceH npemioxuia Ha3bBaTh €IWUHUILIBI
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3amanue 10. Cratesa ['. MeHnens, nosoXuBLIasi OCHOBY Pa3BUTHS T€HETHKHU KaK HAYKH

3ananue 11. KonnuecTBO yd4eHBIX HE3aBUCUMO APYT OT APYyra NEpeOTKPHIBIIMX 3aKOHBI [
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3ananue 12. CooTBETCTBUE METO/1a TEHETUKU €r0 OMUCAHUIO0

3aganue 13. O0bexT ucciaenosanuii I'. Mennens.

3ananue 14. [Ipusznaku, kotopele aHanusuposai I'. Menaens

3aganue 15. KonuyecTBo nap ajabTepHATUBHBIX TPU3HAKOB, MPOAHATU3UPOBAHHBIX .
Menaenem




3aganue 16
3amanue 17
3aganue 18
3amanue 19
3aganue 20
3amanue 21
3aganue 22
3amanue 23
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3amanue 24
3aganue 25

3aganue 26
3aganue 27
3aganue 28
3aganue 29

3aganue 40
3amanne 41
3amganue 42
3amanne 43

3amanue 52

3amanue 53
3aganue 54

3amauue 55

Ha3bIBACTCA ...

3amauue 56

3amaune 57

. 'erotyn, BKIIOYAIOMUI JBA Pa3HBIX aJUIEIIs

. I'eHoTHII, BKITIOYAIOIIMI IBA OJMHAKOBEIX aJIJICIIS

. IIpu3Hak, nposBIAIOUINIICS Y THOPUIOB IEPBOTO IOKOJIEHUS

. lureTepo3uroTHbIi reHOTHUIT
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. CootBerctBue 3aK0HOB . Menaens ux GpopmynupoBke

. CooTHOIIIEHHE MPU3HAKOB BO BTOPOM IMOKOJICHUH TP TUTHOPUIHOM

. YcnoBus BeInoJiHEHUS 3aK0HOB 1. Mengens
. CkpemuBanue, mpu KOTOPOM POIUTEIBCKHE (POPMBI OTIHYAIOTCS APYT OT

Jpyra 1o oAHON mape albTepHATUBHBIX MPU3HAKOB

. ... — AJIBTEPHATUBHOE COCTOSIHUE T€HA

. Tumel B3auMoiericTBUS ajuielie

. Trumel B3aMoOIeiicTBUS T€HOB

. [IpoMexyTOK KHU3HU KIETKH OT ee 00pa3oBaHus J0 AeJICHUS Ha BE JOYEpHUE

WJIM CMEPTH HA3bIBACTCH ...
3aganue 30.
3amanue 31.
3aganue 32.
3amanue 33.
3aganue 34.
3amanue 35.
3aganue 36.
3amanue 37.
3amanmne 38.
3aganue 39.
KJIETKH COKMMAIOTCA (CIUPAIIU3YIOTCS), CTAHOBSITCS KOPOUE U TUIOTHEE

[TocnenoBaTenbHOCTh KJIETOYHOTO LIUKIIA
Henpsimoe nenenue kiaeTku Ha3pIBaeTcs ...
[TocnenoBarenbHOCTH (ha3 MUTO3a
CootBetcTBHE (ha3bl MUTO3a UX CXEMAaTHYHOMY H300paKEHUIO
Hawubonee kopoTkast ¢aza MuTO3a
['maBHbIE cOOBITUS TIPOGA3bl MUTO32
I'naBHBIE COOBITHS MeTada3bl MUTO3a
['maBHBIE COOBITUS aHA(A3bl MUTO3a
I'maBHBIE COOBITHS TenO0(a3bl MUTO3
.... - JUINHHbIE HUTEBUIHBIE 00pa30BaHMsl, KOTOPbIE BO BPEMsI I€ICHMUS

. CooTBETCTBHE TUIIOB XPOMOCOM HX CXEMaM

. Tumsl nepetsikex B MeTadazHbIX XpOMOCOMax

. IlepBuuHas neperskka B MeTada3HONM XpOMOCOME HA3bIBAETCH ...

. Ilponiecc, npuBosAmIMiA K 00pa30BaHUIO U3 TUINIOUTHBIX KIETOK TallIOMIHBIX

ramer, Ha3bIBaeTcs ...
3amanne 44.
3aganue 45.
3aganue 46.
3aganue 47.
3amanue 48.
3amanue 49.
Ha3bIBAETCS

3amanue 50.
3amanme 51.

KonunuecTBo nenenuii B Meitose

[IepBoe nenenne mMeiio3a Ha3bIBAaETCA ...

Bropoe nenenue melio3a Ha3pIBaeTCs ...

CootBerctBHe cTanuii mpodassl I Meiio3a nporeccam

COnmxeHrne TOMOJIOTHYHBIX XPOMOCOM B Tipodase Meiio3a | HazbIBaeTcs ...
[Tepekpect ¢ 0OMEHOM y4acTKaMU MEKy TOMOJIOTHYHBIMH XPOMOCOMaMH

CootBercTBHE cTaauii Meiio3a I mporeccam
3HaueHne Merno3a
. B )kxM3HEHHBIX IUKJIaX OPTaHU3MOB, PA3MHOKAIOIIUXCS TTOJIOBBIM ITyTEM,

BBIACIIAIOT IBC (1)3.3131: ramjovuaHas 1 ...

. Hemonosrie XPOMOCOMBI HAa3bIBAKOTCA ...
. HOJ'I, B TCHOMC KOTOPOI'0 COACPIKATCA ABC MOp(I)OHOI‘I/I‘{CCKI/I OJWHAKOBBIC

IMOJIOBBIC XPOMOCOMBI, HA3bIBACTCA ...

. ITon, oOpa3yromuii raMeTsl pa3Hble 10 HAOOPY MOJIOBBIX XPOMOCOM,

. IIponiecc nepeayun reHETUUECKOM HH(OPMAIIMK Yepe3 TaMeThI IPH ITOJIOBOM

Pa3MHOXKXCHHUU UJIN Y€PE3 COMATHYCCKUEC KIICTKU ITPU 0ecIoJIoOM Ha3bIBaeTCA ...

. HpI/IHI_II/IHI:I MMOCTPOCHUA I'CHCTHUYCCKUX KApT
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3ananue 63. XpoMOCOMHasl TEOpHUsl HACIIEICTBEHHOCTU

3aganue 64. ApryMeHThI B IOJIb3Y XPOMOCOMHOM T€OPUH HACIIEACTBEHHOCTH

3ananue 65. HacnenoBanue, mpu KOTOPOM HOCUTENEM HaciencTBeHHocTH siBisiercs: JTHK
[UTOIJIA3MAaTHYECKUX OpraHeill XJIOPOIUIaCTOB Y PACTEHUH U MUTOXOHIPUNA Y SKUBOTHBIX
Ha3bIBACTCH ...

3amanue 66
3aganue 67
3aganue 68
3aganue 69
3aganue 70

3aganue 71
3aganue 72
3aganue 73
3aganue 74

3aganue 75

3aganue 76.
3amanue 77.
3amanmne 78.
3aganue 79.
SIBIIAETCA ...
3aganue 80.
3amanme §1.
3aganue 82.
3amanmne 8§3.
Kpuxom

3aganue 84.
3aganue 85.
3amanne 86.
3aganue 87.
3aganue 8§8.
KOHTPOJIEM OJTHOM TOYKH PETUTHKAITH, Ha3bIBACTCH ...
3aganue 89.
3amanue 90.
3amanwue 91.
3amanue 92.
3aganue 93.
3amanue 94.
3aganue 95.
3amanue 96.
3aganue 97.
IIPH KOTOPBIX OHH MPOUCXOJIAT

. IlocTOsSIHHBIE TEHETUUECKHE DIIEMEHTBI IPOKapUOT

. IloCcTOsIHHBIE T€HETUYECKHE DIIEMEHTHI 3YKAPUOT

. @aKynbTaTUBHBIE (HEIIOCTOSHHBIE) TEHETUYECKHUE IIEMEHTHI IPOKAPHOT

. @aKkyIbTaTUBHbIE (HENOCTOSIHHBIE) TEHETUUYECKHUE FIIEMEHThI 3YKapHOT

. lluTonuazmMaTuuecKkue opraHesuibl pacTeHUI U BOOPOCIel ¢ COOCTBEHHOM,

II0JIyaBTOHOMHOM I'€HETUYECKON CUCTEMOM HA3bIBAIOTCH ...

. Paiion xnoporiacra, B kotopom Haxoautcs mosiekyna JJHK, naspiBaercs ...
. ®opma /IHK xnoponnactos

. @opMa KOHTPOJIS OKPACKH JIUCTHEB Y PACTEHUI

. «.. — OTO HUTOINTIa3MaTUICCKUC OPraHCIIJIbl B KJIICTKAX )KMBOTHBIX U

paCTeHHﬁ, BBITTOJIHAOIHE SHEPICTUYCCKYHO q)YHKI_II/IIO

. Jons mutroxonnpuansuoit JJHK ot o6mero konmnuectsa [JHK y yenoseka
IIpoucxoxaeHrne MUTOXOHAPUI

[TocnenoBarenbHOCTD JOKa3arenbcTBa reHerndeckon ponu JHK
[TocnenoBarensHOCTH 3KcniepuMeHToB ®. I'pudurca

@. I'pudpdurc noxazan, yto TpaHcHopMHUPYIOMUM (HAKTOPOM MTHEBMOKOKKA

O6nexT uccnenopanuit A. Xepmu u M. Yeits:

BriBobl, cienannbie A. Xepuu 1 M. Ueil3 Ha OCHOBaHUM HYKCIIEPUMEHTOB
I'ox cozpanusa monenu JJHK [Ix. Yorconom u @. Kpukom

OcHoBuble nonoxenust moaenu JIHK, npeanoxennoit @. Yorconom u JIx.

OCHOBHas CTPYKTypHasl €JJMHHIIA HYKJICHHOBBIX KHCIIOT

CrniocoOHOCTh HACIIEJCTBEHHOTO MaTepHaia K CaMOKOITMPOBAHHIO HA3bIBACTCS
Cnoco6 perukaruu JJHK

COOTBETCTBUE TUIIOB PEIIMKal CXEMaM:

Enununa mporiecca peruimkany y4acTka TeHOMa, KOTOPBIA HaXOIUTCS MOJT

[TocnenoBarenbHOCTh PETUIMKALIMN TUHEHHBIX MOJIEKYJT

benkun, KOHTpOIMpyOUIKE MPOLECC PETUIMKALINT

CootBeTcTBHE O€Ka BHIIOIHAEMOMN (PYyHKIIHH

Oco0eHHOCTH PETTMKATUBHON BHIIKH

ITocnegoBaTenbHOCTD ONBITOB M. Me3enbcona u @. Crans
[TocnenoBaTenbHOCTH OPraHU3ALMU XPOMOCOM

XuMHu4ueckasi OpraHu3als XpoMoCOM

CootBercTBHE (POPMBI OPraHU3AIUNA XPOMOCOM HX CXEMaM

CooTBeTcTBHE THIIA TIEPEHOCA TeHETUYECKON HH(POPMAIIUU 00CTOSITENLCTBAM,

[TocnenoBaTenbHOCTH OOMIETO MEePeHOCca TeHETHIECKOW nH(OpMauu
3amanne 99. CoOTBETCTBHE OMPEACICHHOIO THUIA TMEPEHOCA TEHETHYECKOW MH(pOpMaIUu

Ha3BaHUIO:



3ananue 100. [Iponecc nepenaun HaciIeACTBEHHOM HHpOpManuu oT AByxuenoyeunoi JJHK
Kk oquounenoueyHor PHK nasniBaetcs ...

3ananue 101. YyacTok MHUIIMALIUK TPAHCKPUIIIIUN HA3BIBACTCH ...

3aganue 102. Y4acTok OKOHYaHHS TPAHCKPUITIIUU HA3bIBACTCS ...
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3aganue 110. CBoiicTBa reHETHYECKOTO KOJa
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o0ecreynBaroIe CUHTE3 OEIKOB 00IIero Ha3HAYEeHUs!, Ha3bIBAIOTCA ...

3amanue 112. 'eHbl, 1eTEpMUHHUPYIONIHE CHHTE3 CIICHU(PHIECKUX TPOIYKTOB, & B CBOEM
(GYHKLMOHUPOBAHUM 3aBUCALINE OT PA3JIMYHBIX PErYJIUPYIOLIMX T'€HOB, HAa3bIBAIOTCA ...

3ananue 113. 'eneTnueckue GpakToppl, yHaCTBYIOIIHUE B PETYIIALUN IKCIIPECCUN TE€HOB Ha
CTaJIu1 TPAHCKPUIILIUU

3ananue 114. Herenernueckue GakToOpbl, y4aCTBYIOIINE B PETYIISIIUH SKCIIPECCHH T€HOB
Ha CTaIUU TPAHCKPHUIILIUU

3aganne 115. CooTBeTCTBUE MOHATHS BHIOIHAEMON (QYyHKIUN

3ananue 116. CooTBeTcTBHE THIIA PETYIISLIMU SKCIIPECCUH T€HOB CXEME

3amanue 117. Cozpmatenu ONEPOHHOM MOJENM PETYISUUU TPAHCKPUIILIMU TEHOB Yy
IIPOKApPUOT

3amanue 118. ... — 3TO rpynma CTPYKTYPHBIX I'€HOB, YNpPaBISEMbIX OAHUM I'€HOM —
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3ananue 119. O6nactu JJHK, perynupyromiue TpaHCKpUIIIUIO Yy 3yKapuoT

3ananue 120. OCHOBHbIE IPUHLUIIBI PETYIIALIMNA YKCIIPECCUU F'€HOB Y YKapHOT

3ananue 121. CBONCTBO KUBBIX OpraHU3MOB MPUOOPETATh HOBBIE MPU3HAKU, OTIMYAOLINE
UX OT POAMUTENBCKUX (POPM, Ha3bIBACTCH ...

3aganue 122. TUNbI U3MEHYUBOCTH

3ananue 123. CooTBeTCcTBHE THIIA U3MEHUYUBOCTH €TO ONPEIEIECHUIO

3ananue 124. Tlox ... NOHMMAaKOT BHE3AITHOE W3MEHEHHE B CTPYKTYPE HACJIEICTBEHHOTO
marepuaia

3aganue 125. IIpouecc BOBHUKHOBEHUS MYTAIlMH HA3bIBAKOT ...

3aganue 126. ... - 370 PuznUecKkue, XUMUYECKHE U OMOJIorHuecKue (pakTophl, BO3AEHCTBHIE
KOTOPBIX HA OPraHHU3M MPUBOIUT K MOSIBICHUIO MyTallMil C 4aCTOTOMH, MPEBbIILIAIONIUN YPOBEHb
CHIOHTaHHBIX MyTalui

3amanue 127. [lonoxenus MmytanmonHou teopuu ['yro ne @puza

3ananue 128. Kimaccudukanus MyTauii o creneHy BOBJI€YSHHs B TEHOMHBIH Iporiecc

3aganue 129. Myranuu, 3aTparuBaroiye OJIMH WIH HECKOJIbKO HYKJIECOTUAOB BHYTPH
OTJIEIbHBIX T€HOB, HAa3bIBAIOTCA ...

3aganue 130. Tunsl reHHBIX MyTalHi

3ananue 131. CTpyKTypHbIE U3MEHEHUS XPOMOCOM Ha3bIBAIOT ...

3amanue 132. CooTBETCTBHE XPOMOCOMHBIX MyTallli CXeMaM:

3aganue 133. ... Ha3bIBAIOT U3MEHEHHS YUClia HAOOPOB XPOMOCOM B KApUOTHUIIE

3aganue 134. I'anmougHOE YMCIO XPOMOCOM Ha3bIBAIOT ...

3ananue 135. CooTBeTcTBHE ONpEAEIEHUS TEHOMHBIX MyTallil UX ONHCAHUIO



3ananue 136. IIpouecc BoccTaHOBIIEHUS NCXOAHON HaTUBHOW cTpyKTyphl JIHK Ha3biBaroT

3aganue 137. Tunsl penapanuu

3ananue 138. oTopenapallus 3aKI0YaeTCs B yIaJCHUH ... TUMEPOB

3aganue 139. IlocnenoBaTebHOCTh SKCIU3MOHHON penapanuu

3agmanne 140. ... HU3MEHUYMBOCTH BO3HUKAaeT B  pe3ylbTaTe pPEKOOMHAIUH
(mepepacrmipesieJieHHe) T€HOB, JIOKAJM30BaHHBIX B TOMOJOTHYHBIX XPOMOCOMaX, U XPOMOCOM
poauTesel B TOTOMCTBE P CIMSHUU PA3HBIX FaMeT MPH OIUIOI0TBOPEHUH U IpU (hopMUpOBaHUH
rameT B Meno3e

3ananue 141. Tumsl pekOMOUHAITIH

3ananue 142. @eHOTUNINYECKUE U3MEHEHUS], BOZHUKAIOLIME HA OCHOBE OJIHOI'O U TOT'O K€
TEHOTHUIIA B Pa3HbIX YCJIOBUsAX ero peannsauuu, K. Harenu B 1884 r. naszsain ...

3aganue 143. CBolicTBa KOJMYECTBEHHBIX TPU3HAKOB

3ananue 144. IlokazaTenb, OTpaKAOIIHA YaCTOTY (DEHOTHITMYECKOTO MPOSBICHUS
UMEIOIIecs B reHOTUIIe HH(GOPMAIIMU U COOTBETCTBYIOIIH MPOLIEHTY 0CO0EH, Y KOTOPBIX
JOMUHAHTHBIN ajuieb reHa MpOosBUJICS B MIPU3HAK, [10 OTHOLLIEHUIO KO BCEM HOCUTEISIM ATOrO
aJiessi, Ha3bIBaeTCH ...

3ananue 145. [lokazaTens, XxapakTepu3yomui (PEHOTUITMUECKOE MTPOSIBJICHUE
HACJIEJICTBEHHOU MH(OpMaIluH, HA3bIBACTCS ...

3aganne 146. MexnuciummimHapHas 00JacTh 3HaHUH, Oa3upyronias Ha MUKPOOHOJIOTHH,
OMOJIOTUYECKOW XHMHH, BHUPYCOJOTMH, HWMMYHOJIOTHUH, TE€HETHKE, WH)KCHEPHBIX HayKax U
AIIEKTPOHUKE, HAa3bIBACTCH ...

3ananue 147. ... - opeacTaBiseT co00i KOHCTPYHPOBAHHE UCKYCCTBEHHBIM IyTEM in Vitro
pekomOunanTHbix JJHK 1 HacnencTBeHHO M3MEHEHHBIX OPTraHu3MOB

3ananue 148. 'ox, B koTopom, koraa [1. bepr u cotpynnuku CreHhopickoro yHuBepcureTa
(CIOA) momyumnm nepByto pexkomOmaantHyro JIHK, cocrosmayto w3 JIHK Bupyca SV40 u
6axrepuodara Advgal

3aganue 149. OcHOBHBIE TEHOMHEBIE TEXHOJIOTUHU

3ananue 150. buonorunueckuit Matepua, U3 KOTOporo MoxkeT ObITh BizieneHa JJHK

3amanue 151. [Ipouecc, oOpatubiit AeHatyparuu JJHK

3ananue 152. ... Ha3pIBatOT oObeAuHeHMe AByX Leneil JIHK B n1BoiiHyr0 crinpais.

3amanne 153. Meron, mnpemioxenusii B 1985 1. K. Mymiwcom W Ha3BaHHBIN
«n300peTeHneM Bekay, otMeueHHbI B 1993 1. HobeneBckoii npemueit

3ananue 154. IlocnenoBaTenbHOCTh NOTUMEPA3HOM IIEMHON pEaKIMU

3ananue 155. CocTaB i1 MOJIMMEPA3HOM LIETTHON peakliuu

3ananue 156. ... - oluMH U3 METOJOB BblAeNeHUs U uaeHTuukauuu ¢pparmentos JIHK, a
TAK)KE TOJyYEHHUS X B HEOTPAHUYEHHOM KOJIMYECTBE C IIOMOIIBIO BEKTOPOB.

3amanne 157. ['eHeTHUECKHE BEKTOPHI

3ananue 158. ... mpeacraiser coO0i onmpeseneHre HyKJICOTHAHOM Mocae10BaTeIbHOCTH
¢parmenTa JJHK.

3ananue 159. CoOBOKYMHOCTb CBOMCTB XpOMOCOMHOTI0 Habopa Ha3bIBAIOT ...

3ananue 160. CxemaTnuHOE H300payKEHNUE XPOMOCOM 10 MapaM B YOBIBAIOILEM MOPSAKE
Ha3bIBAIOT ...

3amanne 161. Pa3nen reHeTHKY, N3yJarONINil TeHeTUYECKOe pa3Hoo0pa3ne B MOMYJISAIUIX U
3aKOHOMEPHOCTH M3MEHEHUS 3TOr0 pa3HO0Opa3usi BO BPEMEHH U B IPOCTPAHCTBE, HAa3bIBACTCS

3aganue 162. 3agaun NONyJISIIUOHHONW T€HETHKU

3ananue 163. OCHOBONOJIOKHUK MOMYJIAIIMOHHON T€HETUKU KaK CAMOCTOATENIbHON HAyK!

3ananue 164. KonuyecTBo 3TanoB B pa3BUTUHU NOMYISLUOHHON T€HETUKU

3anmanue 165. CornacHo H.B. TumocdeeBy-PecoBckomy, ... - 3T0 Tpymma ocodeit
OTIpeIeNIEHHO0 BU/Ia, KOTOpasi B TEUEHHUE JIOCTATOYHO JJIUTEIBHOTO BpeMeHHU (O0IbIIOT0 Yncia
IIOKOJICHUI) HacelsieT KOHKPETHBIN apeas; B TOW WIM HHOM CTENEHU CIy4allHO CKPELIUBAETCs B
€ro mpejenax; He UMeeT BHYTPH ce0sl 3aMETHBIX N30JISILIMOHHBIX OAphEpOB; OT/IEICHA OT
COCEIHUX TPYIII 3TOTO BU/Ia TOM MM MHOM CTETEHbIO AaBICHHS TE€X WIN UHBIX ()OPM M30JISIUN



3ananue 166. CoBOKYNHOCTh BCEX I'€HOB, KOTOPBIE UMEIOT YJIEHBI OMYJIALIMH, HA3bIBAIOT

3aganue 167. CoxpaHeHHEe UCXOIHOW T€HETHYECKOM CTPYKTYPBI, TO €CTh YaCTOThI aJlJIeIeH
Y TEHOTHIIOB B Psi/i€ TOKOJICHUH, Ha3bIBAETCA ...

3ananue 168. @akTophl, CIOCOOHDBIE BBIBECTH MOIMYJISILIMIO U3 TEHETUYECKOTO PAaBHOBECUS

3ananue 169. 3aKkoH ...: mOMysALMsS HAXOAUTCS B COCTOSHUM I'€HHOI'O PaBHOBECHS, €CIIH
JI0JISi TOMO3UT'OTHBIX JOMUHAHTOB, IIOMHOKEHHAsI Ha JIOJIF0 TOMO3UTOTHBIX PELIECCHBOB, paBHA
KBaJlpaTy MOJOBUHBI JOJIU F€TEPO3UTOT

3amanne 170. YciaoBus BeIOJHEHUS 3aKoHA Xapau-BaiinOepra

3ananue 171. 3MeHeHune yacToT ajuieneil B psaly NOKOJEHUIN B CHIy CIly4aliHOM OmMOKH
BBIOOPKH HA3bIBACTCA ...

3ananue 172. ®opwmel apeiida reHoB

3aganue 173. CooTBETCTBUE TUIIOB MYTAIIMH UX MOCJIECACTBUIM

3ananue 174. KoHeuHblil pe3ysbTaT AaBjIeHUs MUTpaLUil

3aganue 175. CooTBETCTBUE MOHATUI UX ONPEICICHHUIO

3ananue 176. CooTBeTCTBHE HA3BAHUSI CTPYKTYPHI HOMYJISALUNA UX ONUCAHUIO

3anmanue 177. ... — 3TO sABJICHHUE KaK HAIMYKME B OJHOM U TOH K€ MOMYJNIALHNH «IBYX WU
0oJ1ee XOpOoIIO Pa3IMINUMBIX (POPM, CTOCOOHBIX TOSBIATHCS B IOTOMCTBE OJTHOM CaMKH U
BCTPEUAIOLINXCS C YaCTOTOM, TOCTATOYHO BBICOKOH JJIsi TOTO, YTOOBI UCKIIOYUTD MOAIEPKAaHUE
caMoOM pellKOi U3 HUX MOBTOPAIOLIUMUCS MyTanusaMmy (3. dopa.).

3ananue 178. OCHOBHBIE MOJOKEHUSI OTHOCUTEIHLHO FTEHETUYECKOT0 KOHTPOJISl CHHTE3a
0EJIKOB U UX HACJIEICTBEHHON N3MEHUNBOCTH

3ananue 179. 'eHeTnyecku 1eTepMUHUPOBAHHBIE MOJIEKYIIAPHBIE (HOPMBI OJTHOTO U TOTO
*e (pepMeHTa, OTJIIMYAIOLIUECS 110 IEPBUYHON CTPYKTYpE, OJYyUUIIM Ha3BaHHUE ...

3ananue 180. [TapameTpsl, onpeaensionue creneHb noaumophuzma

3ananue 181. HenoctaTku, cBsi3aHHBIE C IPUPOIHBIMU CBOMCTBAMH U METOAAMHU
UCCIIeI0BaHMs oauMopdu3mMa 6eKkoB

3ananue 182. @axT, chIrpaBUIM PEIIAIOILYIO POJIb B CTAHOBJIEHUU U Pa3BUTUH «HOBOM
TEHETHKU

3amanue 183. [Tosropsl JHK, cocTosimue u3 konuit aymuHou ot 9—-10 10 coTHH
HYKJICOTHUJIOB KaXK]1asi, Ha3bIBAIOT ...

3ananue 184. [Tosrops! JHK, cocTosimue u3 konuit jymHon oT 1 10 4, nHOTAa 6
HYKJIEOTHJIOB, Ha3bIBAIOT ...

3ananue 185. CooTBeTcTBHE METOA €TO0 ONTUCAHUIO

3ananue 186. IlocnenoBarensHocTs ipoBeacHust AFLP

IIpoueaypa oueHuBaHus

Ok3aMeH B (opMe TECTUPOBAHMS MPOBOAUTCA Ha oOpa3oBaTelabHOM Iuardopme By3a
Moodle. Ilpu mnpoBeneHMM TECTHPOBAaHHUSA, I KaXKAOro OOydaromerocs aBTOMAaTHYECKU
dbopMHUpyeTCS WHIWBHUIYyAIbHBIA BapyUaHT SK3aMEHAIIMOHHOTO OWJIeTa C TEePEYHEM TECTOBBIX
BONpocoB. Bapuant BkitouaeT 30 TeCTOBBIX BOIPOCOB. [Ipo0mKUTENBHOCTD TECTUPOBAHUS — 45
MUHYT, o0Oy4arouiemMycs MpeloCcTaBlIgeTcs OJlHa MOMbITKa. B Tabnuile, nmpeacTaBieHHON HUXKe
YKa3aHbl KPUTEPUU OLICHMBAHMS, KOTOPHIE BKJIIOUAIOT IMPOLEHT U KOJMYECTBO IPAaBHIIBHBIX
OTBETOB JIs1 OIICHKH 3HAHUH.

Kpurepun oneHuBanus

Ouenka [TpaBWIBHBIX OTBETOB, %
OTnnyHO 86 — 100
Xopo1o 71 -85
Y 10BIIETBOPUTEITHHO 50-70
HeynoBneTBopuTeIbHO Mmenee 50




3. Tekyuuii KOHTPOJIb BBINOJHEHHS CAMOCTOSITEIbHOI padoThl
Bomnpocsl 11 KOJIJIOKBHYMOB, c00ece10BaHUS

Pazgea 1. «IIpeamer u meToabl reHeTukU. UcTOpUS pa3BUTHS TeHETUKH KAK HAYKH»

1. TIlpenmer u meroabl reHeTUKU. OCHOBHBIE TOHATHUS TCHETUKU

2. MHcropus pa3zButus reHeTukr. OCHOBHBIE Pa3/iebl COBPEMEHHOM reHETHKU

Paznea 2. «Menaeansm. I'mOpuaosiornyeckuii anaams»

1. T'.MeHnnuenb — OCHOBOMOJIOXKHHUK SKCIIEPUMEHTANbHOM reHeTHKU. Oco0eHHOCTH paboThI
Menpens

2. IlepssIit 1 BTOpOI 3aKOHBI MeHACIS

3. Tperuii 3akoH MeHens. 3aKOH «9HUCTOTHI TaMET»

4. 3navyeHue pabor MeHuens s JadbHEHIETO pPa3BUTHS TEHETUKH. Bo3MoOXXHBIC
OTKJIOHEHUS OT MEHIENIEBCKON (hOPMYJIbI

5. IlpencraBieHue 0 reHOTUIIE KaK CUCTEME aJJICJIbHBIX U HeaJUIeTIbHBIX B3aUMOICHCTBUI

Pa3nen 3. «XXpoMocoMHBbI€ OCHOBBI HACJIEACTBEHHOCTH

1. Kuerka —snemeHTapHas eAMHULA KUBOTO. JKU3HEHHBIN LUKIT KIETKU

2.  Murto3. ®a3sl MuT03a. bronornveckoe 3HaueHne

3. Meiio3. ®@a3bl Melio3a. buonornueckoe 3HaueHUE

4. HacnenoBanue npu3HakoB. TUIbI HacI€10BaHUS

5. CuemenHoe HacienoBanue. M3ydeHne CIEIUIEHHOTO Hacae10BaHus B 1abopatopuu T.
Moprana

6. Kpoccunrosep. PexkomOunamms

7. IlpuHIUIIBI TOCTPOCHUS TEHETUUECKUX KapT

8. T'eneruka momna. Tumsl onpeneneHus noia

9. HacnemoBanue mnpu3HAKOB, cUeIUIeHHBIX ¢ mosoM. Ombitel T. Moprana mo
HACJIEIOBaHMIO MTPU3HAKOB, CLIETUIEHHBIX C MTOJIOM Y Ap030(us!

10. HacnemoBaHme CIEMJICHHBIX C TIOJOM TPU3HAKOB MpPHU TIEPBUYHOM W BTOPUIHOM
HEPACXOKICHUU

11. Tuddepenuuanuss M nepeompeneneHue Moja B oHToreHeze. EctecTBeHHOe H
UCKYCCTBEHHOE (TOPMOHAJIbHOE) MepeonpeesieHre noja

Pasnen 5-6. MoJiekyasipHble OCHOBBI HAaC/eICTBEHHOCTH. Peryasiuusi reHHOM
AKTHBHOCTH

1. DOkcnepumentanbHbie Aoka3arenbcTBa poiau JHK: onbiter ®@. 'puddura, O. OBepu ¢
COTPYAHUKAMHU

2. DKcrepuMeHTalbHBIe JoKa3zaTenbeTBa poiu JJHK: oneiter A. Xepmu u M. Yeiis

3. Mogens IHK, npennoxennas Yorconom u Kpukom. Xumuueckuii COCTaB U CTpOSHUE
HYKJIEMHOBBIX KUCIOT. [loHATHE O HyKIeoTHAaX

4. Opranumzanusa JJTHK B xpomocomax. XpoMaTrH, ypOBHH OpraHU3aIllMU XpPOMaTHHA

5. Pemmukamus JIHK. Onbrtet Mesenbcona u Crans

6. T'enermueckuii koa. CBOMCTBa reHETHUECKOT0 Kofa. Tabnuia reHeTuyeckoro Kojia

7. Ilepenaua nacnenctBeHHoi uHpopmanuu B cucteme JJHK-PHK-6enok (monumnerun).
MexaHu3M TpaHCKPUIILINH

8. [Ilepenaua nacnencrBeHHoi mHpopmanuu B cucreme JJHK-PHK-6enok (mommmern).
MexaHu3M TpaHCIALUU

9. Poup pubocom, nHpopManmonnoit n tpancnoptHoir PHK B cunHTese cnemmduueckmx
0enKoB

10. Cxema TeHEeTHYECKOro KOHTPOJIS CHUHTe3a (epMeHTOB y Oakrepwid. ['eH- perymsTop,
OIIEPOH, CTPYKTYPHBIE T€HBI, IPOMOTOP

10. uTpoH-3K30HHas CTpyKTypa reHoB. [locTTpanckpununonHsie npeodpazoBanus PHK y
sykapuot. CrutaiicCuHr

Pa3zpnen 7. U3meHUMBOCTH

1. Knaccudukanust "3MEHYUBOCTH



MyranuonHast “3MEHYUBOCTh. MytarnonHas teopus I'. ne @pusa.
[TpuHtUEl KIaccuukanuy MyTanuid. [ eHHbIe MyTaruu
XpOMOCOMHBIE MYyTallMU
[TonsiTue o nomunonauu. [onuminonaHele psaabl
CrioHTaHHBIN 1 MHYLIUPOBAaHHHBINA MYTallMOHHBIN npo1ecc. VX mpu4nHbI
Penapanus
Kom0uHaTuBHas N3MEHUNBOCTD
Henacnenyemast (MoauduKanmoHHas ) ©3MEHUYNBOCTh
10 @DEHOTHUII KaK MTPOSIBIIEHUE T€HOTUIIA B OIPEEIIEHHBIX YCIOBUIX BHELIHEHN Cpeibl
Pazgea 10. [lonyassumonHasi reHeTHKA
1. ITpenMeT u3yueHus NOMyJIALIMOHHON FEHETUKU
2. OCHOBHBIE ATalbl Pa3BUTUS U METO/Ibl NOMYISUOHHON F'€HETUKHU
3. 3aKoH JJIs pacyeTa 4acTOThl TEHOB U T€HOTUIIOB
4. ®akTophl, BIUAIOLIME HA TECHETUUECKYIO CTPYKTYPY NONYJISALHMA
5. T'eHeTnueckne MapKepbl HCIOJIB3YIOT JJI HM3YyYEHUS MONYJIALHUOHHONW CTPYKTYpBI
MONYJIALUN
6. [Tomumopdpusm OGenkoB
7. Homamopduzm JIHK

CoNoORRWN

IIpouenypa onennBanusi codece0BaHUsA, KOJJIOKBHYMA

Hcnonb3yeTcst (QpOHTANBHBIA OMpPOC, KOTOPBIH TMpearnoyiaraeT padoTy IpernoaaBaTelis
OJTHOBPEMEHHO CO Bcel ayuTopuel, 1 IpoBOIUThCA B Buje Oecebl o Bompocam. Ilpu orbope
BOIIPOCOB U [TOCTAHOBKE I€peJl CTYJEHTAMH YUUTHIBACTCSI CIAEAYIOLIEE:

— 3ajaercs He OoJjiee MATH, OHM JOJDKHBI HEMOCPEICTBEHHO OTHOCUTHCS K IPOBEPSIEMOi
TEME;

— (opMyJIMpPOBKa BONpPOCa JA0JKHA OBITh OJJHO3HAYHOM U MOHATHON OTBEYaIOIIEMY;

— HEJOMYCTUMO MpeJylaraTh CTyJIEHTaM BOIIPOCHI, TPeOYyIOINe MHOXECTBA OTBETOB, T.€.
BOIPOCHI OTKPBITOI (POPMBI MM TaK Ha3bIBaEMbIE «TECTOBBIE» BOIPOCHI C OTBETOM «J1a/HETY.

B koHue ompoca mnpenojaBaTelb JAeT 3aKIOYUTEIbHbIE KOMMEHTapUHU IO KadecTBY
OTBETOB BCEX CTY/ICHTOB.

OTBeThl nHalTCAd WIM MO NPUHIUNY Kpyra, TJ€ KaKIplid CIEAYyIOLIMHA OTBEYaeT Ha
MIOCTaBJIEHHBIN NIEAAroroM BOIIPOC, WX IO JKEIAHUIO CTYIEHTOB;

— cienyer coOnrofaTh JWHAMUKY OTBETOB: HE 3aTATMBaTh May3bl MEXJy OTBETaMHU
CTYACHTOB, €clli TpeOyeTcs 3aJaTh HABOJSIIMN BOIMPOC, TO CIEAYeT MOMPOCUTh OTBETUTh Ha
3a/laHHBIM BOIIPOC APYroro CTy/AE€HTA WK MOMPOCUTDH JOMIOJIHUTH OTBEYAIOLIET0;

— ¢opma paboThI CO CTy/IEHTaMH B CUCTEME BOIPOCOB MOXeT ObITh pazHoil. Hampumep,
yTOOBl YUTH OT CHCTEMBI, KOTJa OJMH OTBEeYaeT, a 3—4 deloBeKa CIYIIAIOT, OCTaJIbHBIC
3aHMMAIOTCSI CBOMMHU JI€JIaMHU, UCIOJB3YIK ONpOC «TpoiKoi». Ha 3amaHHBIA NpenogaBaTesieM
BOIIPOC OTBEYAIOT TPU CTYJIEHTAa OJHOBPEMEHHO: OTBET IEPBOr0 JOMOJHSAET BTOPOM, TpeTUi
KOMMEHTHPYET, OCTAJIbHBIM [TPEIOCTABIIAETCS IPABO OLICHUBAHMSI OTBETA BCEX TPOUX.

Hcnonb3yeTcs Takke HHAUBUAYAIbHBIN ONIPOC, KOTOPBINM HAIIPABJIEH HA BBISIBICHNUE 3HAHUU
KOHKpeTHoro cryieHta. @®opmbl ompoca pa3HooOpa3Hble: KapTOUKH-3aJlaHUs, pelleHHe
pa3IMyYHBIX CUTyalui, paboTa ¢ BbICKa3bIBaHUSMU, paboTa y JOCKH, C KHUTOHM, pa3HOOOpa3HbIe
MHTEJJIEKTYaJIbHBIE 3aJaHUS.

Kpurepun ouenku:

— OLIEHKa «OTJIMYHO» BBICTABJISIETCS, €CIU CTYAEHT oOlajgaeT INyOOKMMH M NPOYHBIMU
3HAHUSAMU IO MIPEIMETY; MIPH OTBETE HA BCE TPU BOINPOCA MIPOAEMOHCTPUPOBAIl HCUEPIIbIBAIOLIEE,
MOCJIEI0BATEIbHOE U JIOTHUECKH CTPOMHOE M3JI0KEHUE; MPaBHIIBHO CPOPMYIUPOBAI TIOHATHS U
3aKOHOMEPHOCTH IO BONPOCAM; HCIOJB30Bajl MHPHUMEpPhl U3 MPAKTUKH; CAeNal BbIBOJ I10
U3JIaraéMoOMy MaTepuaiy;

— OLICHKA «XOPOIL0» BBICTABIISAETCS, €CJIU CTYAEHT 00J1aAaeT 10CTaTOYHO MOJIHBIM 3HAHUEM
U3y4yaeMOi AMCUUIUIMHBL, €r0 OTBET MPEICTaBISAECT IPAaMOTHOE U3JIOKEHHE YUeOHOro MaTepuana



[0 CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOUYHOCTH B (OPMYIMPOBAHUM IOHITHH;
MIPaBUJIBHO MPUMEHEHBl TEOPETHYECKHUE IOJO0KEHHUs, MOATBEPKIACHHbIE NPUMEPAMH; CIEJIaH
BBIBO/I; JIBa BOIIPOCA OCBELIECHBI ITOJIHOCTHIO WM OJJUH BOIIPOC OCBEILEH MTOJIHOCTBIO, a 1BA JPYTUX
JOBOJSTCS /10 JIOTUYECKOTO 3aBEpLIEHUS TMpU HABOASIIUX/IOMOJHUTENBHBIX BOMpOCAax
IpenojaBaTes;

— OLEHKa «YyJIOBJIETBOPHUTEIHHO» BBICTABISIETCS, €CIM CTYACHT HMeEeT OO0IIMe 3HaHUs
OCHOBHOTO MaTepuayia 0e3 YCBOEHHUS HEKOTOPBIX CYIIECTBEHHBIX IOJIOKEHHH; (hopMyIHpyer
OCHOBHBIE TIOHSTUS C HEKOTOPOW HETOYHOCTBIO; 3aTPYAHSIETCS B IPUBEICHUU IPHUMEPOB,
MOJTBEPKIAIOIINX TEOPETUYECKHE TIOJI0KEHHUS; OAMH BOIIPOC Pa300paH MOIHOCTHIO, 1BA HAYATHI,
HO HE 3aBEpIIEHbI JO0 KOHIA; TPU BOIpOCAa HAYaThl U IPU NOMOIIM HABOJSALIUX BOIPOCOB
JIOBOJIAITCS J10 KOHIIA;

— OLICHKA «HEYAOBIIETBOPUTEIBHO» BBICTABJISETCS, €CJIM CTYJICHT HE 3HAET 3HAYUTEIbHYIO
4acTh MaTe€pHalia; JOMYCTUII CYIIECTBEHHBIE OLIMOKH B IIPOLIECCE U3JI0KEHUS; HE YMEET BbIIECIUTh
[JIaBHOE U CJIeJIaTh BBIBOJI; IPUBOAMT OLIMOOYHbBIE ONIPEEIICHUS; HU OJIMH BOIIPOC HE PACCMOTPEH
J10 KOHLIA, HABOJSIIIME BOIIPOCHI HE IOMOT'AIOT.

KonTpoJsbHas padora 1Jis1 04HOi opmbl 00yueHust
DopMHUPYIOTCS pe3yabTaThl 00y4EHUS:
ymembs: IMPUMCHATH OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHUITIINH u
MaTeMaTHYeCKUH anmnapar B Ipo(ecCHOHaIbHON AeATelbHOCTH
61a0emb: - METOJJaMH TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOIO UCCIIEIOBAHHUS.

1. Tema: «3aKoHOMEpPHOCTH HACJIeI0BAHUS IPH MOHO-, 1U- ¥ NOJTUTHOPHUAHOM
CKpelyBaHuN»

Bapuanr 1

3aganue 1. [Ipu ckpemiuBanuy KOpUYHEBON HOPKH € CEPOM — MOTOMCTBO KOpHU4HEBoe. B F2
nosiyueHo 47 kopuuHeBbIX U 15 ceprix HOpok. Kakoil mpusHak gomuuupyer? Ckoibko Oyner
roMo3urot cpeau 47 kopuuHeBsIX U 15 cepbix? Kak 310 onpenenuts?

3aganue 2. Eciu JkeHIIMHA ¢ BeCHYUIKaMHU (JIOMUHAHTHBIM NPU3HAK) U BOJHUCTBIMU
BOJIOCAaMH (JIOMUHAHTHBIM NMPHU3HAK), OTEL] KOTOPOI HE MMeJT BECHYIIEK U UMEIT IPSIMbIE BOJIOCHI,
BBIXOJMT 3aMYX 3a MY)KUMHY C BECHYIIKAMU U IPSIMBIMHU BojiocaMu (00a ero poauTenst UMeIu
TaKue ke MPU3HAKN), TO KaKhe AT Y HUX MOT'YT OBbITh?

Bapuanr 2

3aganue 1. Y ToMaTOB HOPMAJIBHBIN POCT PaCTEHUS JOMUHUPYET HaJl KapIUKOBBIM. Kakoro
pocta OynyT pacteHust F1 OT cKkpelnBaHus TOMO3UTOTHBIX BBICOKUX PACTEHHUM C KapJIUKOBBIMH?
Kakoro moromcTBa cieayer 0XHIaTh OT CKPEUIMBAHUS MOJYUYEHHBIX TMOPUAOB C MCXOJIHBIMU
POIUTENBCKUMU pacTeHUSAMHU? UTO MOTyYuTCs NpU CKPEIIMBAHUN THOPUIOB MEXTY COO0M?

3ananme 2. Y MOpCKOI CBHHKHM KypuaBas IIEpCTh ompexaessercs reHoM R, rmaakas — r
kopotkass — L, mmuunas — |. Kakoe motomctBo Oymer B Fi mpu CKpeIIMBaHWU CBUHOK,
pasInyaommUxcs 1no amiesM AByX reHo? Uro momyuyuTtes mpu ckpeunmBaHuu rudpuna Fi c
rIagKOW JJIMHHOIIEPCTHON CBUHKOM?

Bapuanr 3

3aganue 1. CkpemumBanuchk MbIIH cepble ¢ 6enbiMu. B F1 nossunuce cepoie Mbimu, B Fa2 —
198 ceprix u 72 6enbix. Kak Hacneayercs 3ToT npusHak? Jlokaxure.

3ananme 2. Y co0ak 4epHas OKpacKa IIEPCTH OMpeAenseTcs TeHoM B, kopuuHeBas — B,
CIulomHas — S, nerast — s. KopryHeBblii OTell M YepHO-TIerast MaTh UMEIOT 5 IIEHKOB: 1 yepHbIi, 1
KOPUYHEBBIN, 1 YepHO-TIErHii ¥ 2 KOPUYHEBO-TIETUX. KakOBBI TEHOTHITBI POAUTENEH?

Bapmuanr 4

3apanme 1. Y cobak jKecTkas MIepCcTh JIOMWHAHTHA, MsrKas pereccuBHa. J[[Ba
JKECTKOILIEPCTHBIX POAMTENS AT JKECTKOIIEPCTHOro IeHka. C KeM ero HyXHO CKpPECTHTb,
YTOOBI BBIICHUTH, UMEET JIU OH B T€HOTUIIE aJlJIeNIb MATKOLIEPCTHOCTH ?



3aganue 2. Ecau kapernasblil (IOMUHAHTHBIA NPU3HAK) MY)KUMHA JIEBLIA KEHUTCA Ha
roiy0oria3oi »eHIIWHEe MpaBile (JOMUHAHTHBIM MPHU3HAK), TO YTO MOKHO CKa3aTh O T'€HOTHUIIE
MaTepH, oTua u pedeHka?

Bapuant 5

3aganue 1. Y nomazaeld ecTh HacleACTBeHHas Ooyie3Hb ropranu. [Ipu Oere OosbHBIE
JOWAAN M3JAI0T XapakTepHbld Xpumn. OT OOJBHBIX POAUTENEH YAcCTO POASTCS 30pPOBBIC
xkepebsita. [JoMMHAaHTHA WK periecCUBHA dTa 00JIe3Hb?

3amanwue 2. Eciii oTer TiTyXoHeMo# (pelieCCUBHBIN MPHU3HAK) ¢ OSJIBIM JIOKOHOM HAaJI0 JIOOM
(TOMUHAHTHBIA TMpPHU3HAK), MaTh 30pOBa W HE HMeEeT Oeloi mpsiau, a peOCHOK POIHIICS
TJIYXOHEMOM U ¢ OeIbIM JIOKOHOM, TO MOXHO JIM CKa3aTh, YTO OH YHACJIEJOBAJI IPU3HAKYU OT OTHa?

Bapuanr 6

3aganue 1. Y Kyp HOpMajabHOE OINEPEHHE IOMUHHMPYET HaJ MIEIKOBUCTHIM. OT ABYX
HOPMAJIbHBIX 10 (PEHOTHILY TeTepO3UroT mosydeHo 98 mpiuiar. CKONBKO M3 HUX OKUAAETCS
HOPMAaJIbHBIX, CKOJIBKO MIETKOBUCTHIX?

3ananue 2. MaTtp uMmeeT CBOOOJHYIO MOYKY yxa (AOMUHAHTHBIM NPU3HAK) U TJIaJIKUH
no0OpOIOK, a OTell — HECBOOOIHYI0 MOYKY yXa W TPEYroJbHYI0 SIMKY Ha MOAOOpOAKe
(ToMuHAHTHBIHA TpU3HaK). ChIH ©MeeT CBOOOTHYIO MOYKY YXa U TPEYTOJIbHYIO SIMKY, a JI0Yb UMEET
T€ )K€ MPU3HAKU, YTO Yy MaTepu. Hanuimte BO3MOXKHBIE TEHOTUIIBI POJUTENEH U 1eTel.

Bapuanr 7

3ananue 1. AnbOMHU3M y paCTeHHI JIETaJIeH, OJIHAKO Y MHOTUX BUIOB OH JIOBOJIBHO 4acTO
IIPOSIBIISETCS] B IOTOMCTBE HOPMAJIbHBIX PACTEHUH, €CIIN aJIbOMHOCHI THOHYT, TO [TIOUYEMY )K€ OHU
MOJIHOCTBIO HE ANMMMUHUPYIOTCS U3 MOMYJISIUU?

3ananue 2. Orer ¢ KypyaBbIMU BOJIOCAMHU (JIOMUHAHTHBIN IPU3HAK) U O€3 BECHYILIEK U MaTh
C MPSIMBIMU BOJIOCAMH U BECHYIIKaMH (JOMUHAHTHBINA MPU3HAK) UMEIOT TPOUX JeTeil. Bee netu
HMMEIOT BECHYIIKH U KypuYaBbl€ BOJIOCHI. HanmuImmTe reHOTUIBI pOJUTENIECH U IETEM.

Bapuanr 8

3ananue 1. Hpnanackue ceTTepbl MOTYyT OBITH CIENBIMH B pe3yJbTaTe JAeHCTBUS
perieccuBHOrO reHa. [lapa )KMBOTHBIX ¢ HOPMaJIbHBIM 3PEHHEM MMeEIIa IIOMET U3 5 IEHKOB, J1Ba U3
KOTOPBIX OB CJETBIMU. Y CTAHOBUTE T€HOTUIBI pouTeie u meHAT. OMH HOpMaJIbHBIN IIEHOK
U3 3TOTO MOMETA JI0JDKEeH ObITh MPOAAH JAJS JanbHeiIero pazMHokeHus. KakoBa BeposTHOCTh
TOT0, YTO OH F€TEPO3UTOTEH M0 T'€HY CIENOThI?

3ananue 2. PacteHns TomaTa 30510Tasi KpacaBULa UMEIOT JKENTHIE TUIOBI U BBICOKUH POCT,
COPT KapJuK — KapJIMKOBBIM POCT U KpacHbIe MJ10/1bl. Kak MOKHO, UCIIOJIB3YS 3TU COPTA OTYyYUTh
TOMO3UTOTHBIN KapJIMKOBBIM COPT C JKEATHIMH ILIOAAMU?

Bapuanr 9

3ananue 1. Y ¢purypHoit THIKBBI Oemnast okpacka miaoJoB (W) JOMUHUPYET HaJl )KENTOH (W).
Kakue ramersl 00pa3yloTcsi pacTeHHSMU C HUKEYKa3aHHbIMH T'€HOTUIIAMU U KakoBa Oyner
OKpacKa IIJI0JI0B OT CJIEAYIOIIUX CKpeluBaHuii: ww X Ww?

3aganue 2. I[locesHa »xenrass MOPUIMHKHCTAasi TOPOIIMHA HEWU3BECTHOTO MPOUCXOXKIACHUS.
Kakue moryt ObITh IO OKpacke U (popMe cemMeHa Ha PaCTEHHH, BHIPOCILIEM U3 3TOM TOPOIINHBI?
N3 3eneHoil MOPIIMHUCTOM?

Bapuant 10

3amanne 1. Y urypHoit TeIkBbI Oenas okpacka mioa0B (W) TOMUHUPYET HaJl KEATOH (W).
Kakme ramersl 00pa3yloTCs pacTeHUSMU C HUKEYKa3aHHBIMH TEHOTHUIIAMU M KakoBa OyneT
OKpacka IJI0I0B OT clieytomux ckpenuBanuii: WW x Ww?

3amanue 2. Y miuogoB apOy3a KOpka MOXKET ObIThb 3eJieHas W mosocaras, ¢popma Iuioaa
JUIMHHAsA U Kpyrias. ['OMO3UroTHOE pacTeHHe C JJIMHHBIMH 3€JIEHBIMH IJIOJJaMU CKPEILEHO C
TOMO3HUTOTHBIMH, UMEIOIIMMHU KpyTJIble nosocaTsle ioasl. B Fi1mnoas! kpyrisie 3enensle. Kakne
iobl OynyT B F2?



Bapmuanr 11

3amanuel. Y ¢urypHoit ThIKBBI Oeast okpacka 10108 (W) ZJOMHHUPYET HaJl KEATOU (W).
Kakue rameTrsl 00pa3ylOTCsi paCTEHUSIMH C HWKEYKa3aHHBIMH T€HOTHUIIAMHM W KakKoBa Oyner
OKpacka ILJI0JIOB OT CIEAYIOIIUX CKPEIIUBAHUN: WW X WW?

3aganue 2. Y TOMaroB KpacHasi OKpacka ILUI0/a OMPEEsieTCsl IOMUHAHTHBIM reHOM R,
JKenTas — r, HOpMaJIbHBIM pocT pacteHus: — D, kapnukoBbiil — d. Kak MOXXHO OTy4uTh (OPMBI
KpPacCHOILJIOIHYIO HOPMAJIBHYIO U JKEITOIUIOJHYIO KapJIUKOBYO?

BapuanTt 12

3ananue 1. Y ¢urypHoii THIKBBI Oenast okpacka mioaoB (W) TOMUHUPYET HaJ KEITOH (W).
Kakmne ramersl 00pa3yloTcsi pacTeHHUSAMU C HUXKEYKa3aHHbIMH T'€HOTHUIIAMU M KakoBa Oyner
OKpacka IJI0JIOB OT CIIeyIoIuX cKkpemuBanuii: Ww x Ww?

3amanme 2. Y mypmaHa myprypHas okpacka 1BeTkoB (P) momuuHMpyeT Hanm 6emoit (p), a
KOJIFOUHE CEMEHHBIE KOpoOouKkH (S) Haj rmaakumi (s).

[TypnypHOIIBETKOBOE TJIaJIKOE PACTeHHE, CKPEIIEHHOE ¢ OeJIOLBETKOBBIM KOJIIOUUM, AAJ0
320 nmypnypHOLBETKOBBIX KOJMOYMX U 312 mypnypHOLBETKOBBIX TInaakux. KakoBbsl OynyT
TEHOTHUIIBI ¥ (PEHOTHUIIBI TTOTOMKOB, TOJYYEHHBIX OT CKpPEIIMBaHUS THX JIBYX TUIIOB PACTEHUN
MeXIy coooi?

BapuanTt 13

3amanue 1. Jlypman, umeronuii myprypHbsie IBETKH, 1aJl TpH camoonbuieHud 30 MOTOMKOB
c mypnypHbeiMH U 9 ¢ OenbiMu 1BeTkamH. Kakue MOXHO cjenaTh BBIBOJBI OTHOCUTEIBHO
HaCJIEJOBaHMsI OKPACKHM L[BETOB y ATOro BujAa. Kakas yacTp MOTOMKOB, UMEIOIIUX IMYpPIIypHBIE
[[BETKH, JOJDKHA JaBaTh YUCTOE MO STOMY MPU3HAKY TOTOMCTBO.

3amanne 2. Y TOMATOB KpacHash OKpacka IUIoja ONpeAessieTCs] TOMUHAHTHBIM T'eHOM R,
JKenTas — r, HOpMalbHBIM pocT pacteHus — D, kapnukoBbiil — d. Kak MOXXHO TOTy4uTh (GOPMBI
JKEJITOIUIOAHYI0 HOPMAJIbHYIO U KPACHOIUIOJHYIO KapJIUKOBYIO?

Bapmunanr 14

3ananue 1. PacTeHus KpaCHOIUIOAHOM 3eMIISTHUKY IIPU CKpPEIIMBaHUM MEXay co00i Bceraa
JTAIOT TIOTOMCTBO C KPAacHBIMU SITOJIaMH, a PacTeHHs OENOIUIOAHOM 3eMIISHUKU — C OeNbIMH
wiogamu. B pesynbpTaTe ckpenuBanus 000MX COPTOB APYT € IPYTOM MOTYYarOTCsl PO30BbIE STO/IBI.
Kakoe moToMcTBO BO3HUKAET MIPU CKPELIMBAHUN MEX1Y COO0M THOPUIHBIX PACTEHUN 3€MIITHUKU
C PO30BBIMHU STOAAMU?

3aganue 2. Y nypmana myplypHas okpacka 1BeTkoB (P) momunupyer Hax 6emnoit (p), a
KOJIIOUME CEMEHHBIE KOPOOOUKH (S) HaJl TIIaTKUMH (S).

CkpelieHbl TOMO3UTOTHBIE PACTEHHSI JypMaHa: MypIypHbIE LIBETKU KOJIFOUHE KOPOOOUKH U
Oernble LBETKH I1aJIkue Kopobouku. Kakoe oxkugaercs mOTOMCTBO OT 3TOTO CKpELUBaHuUsA?

Bapuanr 15

3ananue 1. PacTeHus KpaCHOIUIOAHOM 3eMIISTHUKY IIPU CKpEIMBaHUM MEX Ay co00i Bceraa
JTAI0T TIOTOMCTBO C KPAacHBIMM SITOJIaMH, a PACTEHHs OeJOIUIOAHOM 3eMIISHUKUA — C OeNbIMH
wiogamu. B pesynbpTaTe cKkpeluBaHus 000uX COPTOB APYT C IPYTrOM MOJIYHYatOTCs PO30BbIE STOIBI.
Kakoe moTomMcTBO nosyyaercs, eciu ONbUINTh KPACHOIUIOAHYIO 3eMJITHUKY MbLIbIION rHOpHIHON
3eMJISTHUKH C PO30BBIMH SITOAMU?

3amanue 2. Y nypmana mypriypHas okpacka 1BeTkoB (P) momunupyer Hazg 6enoit (p), a
KOJIIOUHE CEMEHHBIE KOPOOOUKH (S) HaJl TIIATKUMH (S).

CkpelieHbl TOMO3UTOTHBIE PACTEHMS JAypMaHa: MypIypHbIE IIBETKH IIaJKHUe KOPOOOUKHU U
Oenble LBETKH I1aJIkue Kopobouku. Kakoe oxkuaercs moTOMCTBO OT 3TOr0 CKpeIlnBaHus?

Bapuanr 16

3ananue 1. [lnoasl ToMaTOB OBIBAIOT TPYLIEBUAHBIMU M KPYTIbIMU. ['eH Kpyrioi ¢opMel
IUI0/I0B TOMHUHUpPYeT. KakuMu NOMKHBI OBITh T€HOTHIBI POJUTENBCKUX PACTEHUH, YTOOBI B
ITOTOMCTBE MOJIYYHJIOCh 10 JAaHHOMY IpU3HaKy pacmerienue 1:1? A otHomenue 1:3?

3amanue 2. OT CKpeuMBaHUS TOMO3UTOTHBIX OE€I0ro KOPOTKOIIEPCTHOTO W YEPHOTO
JUTMHHOIIEPCTHOTO KPOJUKOB B IEPBOM MOKOJIEHUU MOJIYYHIIA 5 YEPHBIX KPOJIbUaT C KOPOTKOM



miepcThio. Kakoe paciierieHne JOMKHO MPOW3OWTH BO BTOPOM TOKOJCHHH cpefau 79 ocobeid,
€CJIM MIPU3HAKKU HACIeAyITCs He3aBucuMo? Kakue nmpu3Haku JOMUHAHTHBI?

Bapuanr 17

3amanue 1. I'eH paHHecnmesnocTH oOBca JOMUHUPYET HaJ TEHOM, OIpPEeIesIONIIM
MO3HECIIENOCTh. B MOTOMCTBE OT CKpeLIMBaHUS ABYX PAacTEHUN OOHApYXWJIOCh pacUIEIIEHUE
onm3koe 1:1. YTo MOKHO CKa3aTh O FT€HOTUIIAX UCXOAHBIX (hopM? A KaKOBBI ObUIA OBl TEHOTHIIBL,
ecyu OBl pacuieruieHne npuOIn3miIocs K 3:17

3ananue 2. JIBa YepHBIX KPOJHMKA C KOPOTKOM HIEPCTHIO MPH CKPEIIMBAHUU JaU JIBYX
KPOJIMKOB: YEPHOTO C KOPOTKOH MIEPCThIO M Oenoro JIMHHOIIEpCTHOro. OOBSCHUTE, Kakue
MPU3HAKU SBJISIOTCS PELIECCUBHBIMU, KaKHe TOMUHAHTHBIME. Kak 3T0 MOKHO MTPOBEpUTH?

Bapuanr 18

3amanwue 1. Y oBel yepHasi OKpacka IMEepPCTH pelieCCUBHA 10 OTHOLIEHHUO K Oestoid. ['eHoTHIT
KaKo# OBIIBI (UepHOI nim Oernoii) MOKHO cpa3y yka3aTh? [louemy

3amanue 2. Y MOpPCKHX CBHHOK I'€H YEPHON OKpacKh A JOMUHHPYET Haj FeHOM Oelnoif
okpacku a. KopotkomepctHocTh 00ycIOBlIeHa TOMHHAHTHBIM T€HOM B, a JUIMHHOMIEPCTHOCTD —
€ro PeLleCCUBHBIM aJuieNieM B. DTH MPU3HAKH HACIEIYIOTCS HE3aBUCUMO.

['OMO3UTOTHYIO YEPHYIO JUTMHHOLIEPCTHYIO MOPCKYIO CBUHKY CKPECTHJIM C TOMO3UTOTHOM
0eoil KOPOTKOLIEPCTHOM. YKaKUTE T€HOTUIIBI POJIUTEICH.

2. Tema «IluTos0orn4ecKkue OCHOBbI HACJIEICTBEHHOCTH

Bapuanr 1

1. Korza nporcxoquT NOAroTOBKA KJIETOK K AECTICHUIO?

2. Ha xakoii ctanuu Meiio3a ¥ B pe3ysibTaTe KakuxX MPOIECCOB U3MEHSETCS TeHETHUECKas
uHpopmarnus?

3. N3o0pasute meradaszy meiio3a-2 1 MUTO3a, YeM OHU OTIIMYAIOTCA?

4. Ecnu B KIIETKE BUJHBI XPOMOCOMBI, a SJIEPHOM OOOJOYKH M SAPBIIIKA HET, Kakas 3TO
cTagusi MUTO3a?

5. Bo BpemMsi HEHOpPMaJbHOrO MHTO3a B KYJIbType TKaHM 4YelloBeKa B KieTke ¢ 46
XpOMOCOMaMH J04YEpHUE XPOMOCOMBI OHOM U3 XpoMocoM (Ne 21) He pa3olLLIUCH B JOYEPHUE
A1pa, a MONaJIM B OJHO SIpO. JTO SABJIEHUE HA3BIBAECTCS HEPACXOXKACHUEM XpOMOCOM. CKOJIBKO
XPOMOCOM CTaJIO B JIpax MOCJe TAKOro JeJIeHUs?

6. Uto Takoe KIETOUYHBIN [TUKI?

7. JaiiTe onpeaeneHue U3MEHYUBOCTH.

8. Kakyro posb UrpaeT KOHbIOTalUs XpOMOCOM B Meiio3e?

Bapuanr 2

1. Ha xakoii ¢a3ze aeneHuss MOXKHO paccMOTpeTh opMmy XpomMocom?

2. Ecnu B JleTKe XOpOIIO BUIHO BEPETEHO MACTCHHS, a IEHTPOMEPHI BCEX XPOMOCOM
HaXOJATCS B OJHOM IUIOCKOCTH, TO KaKasi 3TO CTaJus MUTO3a?

3. Bo BpeMs MuTO3a B KyJABTYpe TKAaHM 4YeJIOBEKa IPOM3OINIA DIIUMHUHALUS OJHOU
XpoMocoMBbl. CKOJIBKO XpOMOCOM OYJIET B IBYX 00pa3yromuxcs KieTkax?

4. Hamummre cTaguy KJIETOYHOTO 1IMKIIA.

5. MOXHO 1M CKa3aTh, YTO MEXAY JIOOBIMHM JBYMS XpOMOCOMaMH B OJHOH KJIETKEe B
Te4eHUHU Mpodas3bl Meiio3a MOXKET UATH KOHBIOTAIHS?

6. Ckonbko OMBajIeHTOB 0Opa3yeTcs B KlleTKe, ecnu 2n = 14, 28?7

7. [aiiTe ompeneneHne HACIEICTBEHHOCTH.

8. Kakue nporieccsl mpoucxoasT B Metadaze MUTO3a?

Bapuanr 3

1. B ocHOBe Kakoro crnoco0a pa3MHOKEHHS JIEKUT MUTO3 U Mei03?

2. Eciim B MartepuHCKOU KieTke 84 xpomocombl. CKOJIBKO XpOMOCOM oOpa3yercs B
JIOUEPHUX KJIETKaX [10CJIe MUTO3a U Meio3a?

3. JlaiiTe onpeneneHne HACICIOBAHMUS.



4. Kakue aBe CTaAuM MHUTO3a B3aUMHO MPOTUBOMOJIOKHBI IO MPOTEKAIOMM B HHX
npoueccam?

5. Ilepeuncnure u 3apuUCyiTE TUIIBI XPOMOCOMBI.

6. MoxXHO JIM CKaszaTh, YTO B pe3yJbTaTe MeHo3a U3 OJHOM KIETKH oOpasyercs 4
UJCHTHYHBIX MEXKTy c000# kiaeTku? OOBSCHUTE MMOYEMY.

7. Ecnu kietka uMeeT 28 XpoMOCOM, TO CKOJIbKO XPOMATU[ UAET K KaXJA0My IOJIOCY B
aHadase PKBaIIMOHHOTO (BTOPOTO MEHOTHYECKOTO) ICTICHUS?

8. Kaxk BeImyisiaut kiietka B aHadaze? UTo mpoucxoIuT ¢ XpOMOCOMaMHu?

Bapmuanr 4

1. IlepeuncnuTe OCHOBHBIC pa3IMuUsI MUTO3a U Meio3a?

2. Ha kako# cTaguy KJIETOYHOTO LUKJIa MPOUCcXoauT perutukarms JJHK?

3. Ilepeuncnute Bce ctaauu npodassl 1 meiio3a?

4. Kakyro poJib UrpaeT KOHBIOralus XpoMOCOM B Melo3e?

5. MoXHO 1M CKa3aTh, YTO MCXOAHAs U 0Opa3oBaBIIasiCsi B pe3yibTaTe Meio3a KIETKU
Pa3Iu4aroTCs TOJIBKO MO YUCIY XpPOMOCOM?

6. U3 ckonbKux XpoMaTHa cocTouT OuBaneHT? Uto Takoe Xxpomaruaa?

7. Yro Takoe reHoTHN u HeHoTHI?

8. UTo mpoucxoauT ¢ XpoMocoMaMu B podaze MuTo3a?

3. Tema «HacenoBanue npu3HAKOB, CHENJIEHHBIX C MTOJIOM»

Bapuanr 1

3aganue. Y Kyp nosiocarasi OKpacka OIepeHHs ONPEAEIAETCS JOMUHAHTHBIM CLIETVIEHHBIM
¢ 1moJioM reHoM B, uepHas — b; TeMHast OKpacka KOXH 3aBHCUT OT ayTOCOMHOTO TeHa S, 6ernas — S;
PO30BUAHBIN rpedeHb — R, tucToBUHBIN — . AyTOCOMHBIN IreH C B reTepOo3UrOTHOM COCTOSTHUU
(Cc) oOycnaBmuBaeT KOPOTKOHOTOCTh, a B romo3urotHoM (CC) mmeer jeranbHbIi 3¢ (dexKT,
pelieccuBHasi FOMO3HUroTa (cc) MMeeT HOPMaJIbHYIO ITTMHY HOT.

a) [leryx 4epHBIi TEMHOKOKUI C pO30BUAHBIM T'PEOHEM CKPEILEH C MO0JI0CaTON OenoKoxKe
KypULEH ¢ JIMCTOBUIHBIM rpedHeM. Kakue y HUX MOryT ObITh LBIIUIATA, HAUIIUTE (HEHOTUN U
TEHOTHII.

6) UepHbIil TEMHOKOXHI METYX C pO30BUIHBIM I'PEOHEM CKPEIEH C I10JI0CATON TEMHOKOXKEH
Kypullel, uMeroleil JHUCTOBUAHBIN TpedeHb. Cpeau HBIUIAT 6 MOJIOCATBIX TEMHOKOXHUX
HETYIIKOB, 2 MOJIOCAThIX OCNIOKOXKUX METYIIKAa, 5 YepHBbIX TEMHOKOXHMX KypoueK U 2 4YepHbIe
Oenokokue Kypouku. Bee nplmuisita ¢ po3oBugHbIM IrpedHeM. KakoBbl T€HOTHIIBI POAUTENEH?

B) KopoTKkoHOroro mosocaToro meryxa CKpeIIMBaIOT ¢ KOPOTKOHOTOW YEpPHOM KypHIeH.
Kakossl OyayT F1?

Bapmuanr 2

3aganue. Y Kyp mosiocatasi OKpacka OolepeHus ONpeaesseTcss JOMUHAHTHBIM CLEIIEHHBIM
C 1oJIoM reHoM B, uepHas — b; TeMHast OKkpacka KOXH 3aBHCUT OT ayTOCOMHOTI'0 TeHa S, 6enast — S;
PO30BUIHBIN rpedeHb — R, nucToBuAHBIN — 1. AyTOCOMHBIN T'eH C B TeTepO3UrOTHOM COCTOSIHUU
(Cc) obycnaBnuBaeT KOPOTKOHOTOCTh, a B roMo3urotHoM (CC) umeeT neTanbHbI d(QexT,
pelrieccuBHAsi TOMO3UToTa (CC) UMEET HOPMAJIbHYIO JJIUHY HOT.

a) [Tomocatelii 6eOKOXKHIL METyX C TUCTOBUAHBIM IPEOHEM U YepHast TEMHOKOXasl KypHIia
C PO30BOJHBIM I'peOHEM Jayu 18 LBIIUIST — BCe MOJI0CaThie TEMHOKOXHUE C PO30BUIHBIM I'PEOHEM.
[ToripoOyiiTe onpenenuTb FeHOTUITBI POAUTENEH.

6) KopoTKOHOroro rerepo3uroTHOro Mo IOJ0CAaTOM OKpacke IMeTyXa CKPEIIMBAIOT C
KOPOTKOHOW 4epHOil Kypuieil. Kakoe oxxugaercst noToMcTBO?

B) OT HEU3BECTHBIX KYpPHUIIbI U METyXa MOJIYy4YeHb! UBILIATA: 1/6 ¢ HOpMaAIbHBIMU HOTaMH
YepHBIX Kypouek, 1/6 ¢ HOpMaJIbHBIMH HOTaMH TOJIOCATHIX METYLIKOB, 1/3 KOPOTKOHOTUX YEPHBIX
Kypouek U 1/3 KOpOTKOHOTHMX MOJIOCAThIX METYIIKOB. OmpenenuTe TeHOTHNBI U (DEHOTHUIBI
poauTENEN.



Bapuanr 3

3amanme. Y KaHapeeK CLEIUICHHBIM ¢ MOJOM TeH B ompeaenser 3eleHyr OKpacKy
orepeHus, b — kopuuHeByro. Hanmune X0xoJKa 3aBHCUT OT ayTOCOMHOro reHa C, ero oTcyrcTue
—cC.

a) 3eJeHOro XOXJIaTOrO caMila CKPEIMBAIOT C KOPUYHEBOUM caMmKoil 0e3 xoxonka. KakoBbl
oynyt F1, F2? Yto momydutcst B BO3BpaTHOM CKpEIIMBaHUN?

0) 3enmeHoro camiia 6e3 XOX0JIKa CKPEIINBAIOT ¢ KOPUYHEBOU X0XIaToi camkoid. [Tomyueno
CJemyIolee MOTOMCTBO: | caMmell KOPUYHEBBINM XOXJaThli, | KOpUYHEBBIH 0€3 XOXOiKa U 2
3eJICHbIE XOXJIaThle caMKHU. KakOBbI T€HOTHUIIBI POIUTENCH?

B) O0a poauTens 3eieHble XoxJaThie. [ITEHIIOB OT HUX MOJYYEHO 2: 3€JICHBIH XOXJIAThINA
camen U 3eneHast 6e3 Xxoxoika camka. OnpeaeanTe TeHOTUIIBI POUTENeH?

Bapuant 4

3aganue 1. YV Kouiek kenTas OKpacka LIEPCTH OIPEAEISAETCs JIOMUHAHTHBIM T'eHOM B,
yepHasi- b. ['ereposurora BB nmeer yepenaxoByro okpacky mepctu. ['eH B cuermien ¢ momom.
Kakue moryt ObITh KOTSITa, €CJIM KOT YEpHBIH, a KOLIKa kentas? Eciu KOT 4YepHbIi, a Komika
yepenaxoBasi? MOXeT JId KOT HIMETh YePeraxoByI0 OKPacKy, O0bsICHUTE?

3aganue 2. HopmanbpHas )KeHIIMHA, UMEIOILAs OTLA C LIBETOBOM CIIETIOTON, BBIXOIUT 3aMyXk
32 HOPMaJIbHOTO MYKUYMHY. MOKHO JT OKUAATh, YTO UX ACTU OYIYyT C IIBETOBOM CIEMIOTON?

3aganue 3. YV Kyp W3BECTEH CLEIUICHHBIH C II0JIOM PELECCUBHBIM T'€H C JIETAJbHBIM
s dextom 6e3 Bumumoro mposiBieHus. KakoBo OyIeT COOTHOIIEHHE IOJIOB B IMOTOMCTBE
TETEPO3UTOTHOIO 10 3TOMY T'€HY MEeTyXa U HOPMaJIbHOU KypHILIbI?

4. Tema «MoJieKy/JisipHbIe OCHOBBI HACJIE€ACTBEHHOCTH)
BapuanTt 1

3aganue 1. Onna u3 nenouyek Moisekynsl JJHK umeer cinenyromnyro nocnenoBaTeabHOCTD
nykieorunos: 5’ I'-1{-1I-T-A-TI"-1{-T-I"-L{-L{-I"-I]-T-T-A-I"-T-II-T-T-...

1) IloctpoiiTe kommiueMeHTapHyro uenouky gaHHod wmonekyiasl JIHK. Ckonbko
HYKJICOTH/I0B, COJIEprKaIllUX LIMTO3HUH B Hel Oyner?

2) Iloctpoiite ”PHK nHa mannoii nenouke JIHK. Ckonbko HYKICOTHIOB, COIEpKaminx
aJIeHuH, B Hell Oyner?

3) Iloctpoiite monunenTUAHYO Lenb, koaupyemyto nanHod JIHK. Ckonpko Monekyn
neinHa B Helt Oyner?

4) Bemmumure Bce TpancnopTHbele PHK, ydactByromue B 3tom cunTe3e. CKONBKO pa3HbIX
tunosB TPHK npuanMaer B HEM ydactue?

5) OnpenenuTh, Kak U3MEHUTCS COCTaB aMMHOKHCIIOT, €CJIU 110 BIUSTHUEM HOHU3UPYIOIIEeH
pamumaruu BeIOUT 12-i1 Hykneotun JIHK (cumrtarh HykneoTwasl cieBa). YKazaTb HOMepa
M3MEHEHHBIX aMUHOKHCIIOT.

3ananue 2. Monekyna reMorio0ruHa yenoBeka cocTOUT U3 600 aMHHOKHUCIIOT. Y 3/10pOBBIX
JOJIe MMeeTCsl HOpMaJIbHBIA IeMOTI00MH A, BKIIOYAIOIIUN CIEAYIOUIYIO MTOCIE0BATEIbHOCTh
AMUHOKHCJIOT: TUCTUJIUH — BAJIMH — JIEMIIMH — JIEMIMH — TPEOHHUH — NPOJMH — IIIyTaMHH —
TIyTaMuH — Ju3uH — ... [Ipu noctpoenun nPHK yuuthiBaTh nepBbIlid KOJOH KOJA JJIS1 KaXIOM
AMUHOKHCIIOTBHI.

1) Hoctpouts yuactok MPHK, komupyromuii ganHyio nenb remo0nobuHa A ¢ yuyétom
TEeHETUUYECKOT0 Ko/a. CKOIBbKO HYKIEOTH0B coaepxkuT nPHK?

2) CKOIBpKO aJICHIJIOBBIX HYKJICOTHIOB BXOJUT B COCTaB JaHHOTO ydacTka nPHK?

3) Bemnummure tpancnoptasle PHK, yuacTByromue B gaHHOM cuHTe3e. CKOJIBKO pa3HbIX
trunoB TPHK npuHMMaroT yyactue B JaHHOM CUHTE3€e?

4) BeinmummTe ocHOBHYIO Lenodky Hykiaeotnaos JHK, xomupyrommx naHHBIA ydacTok
remoryioonHa A. CKOJIbKO THMHUHA OHA COJIEPIKUT?



Bapuant 2

3ananme 1. Oxna u3 nenouek moisekynsl JJHK uMmeer cieayromryro mociaeaoBaTesibHOCTb
nykiaeotunon: 5° T-T-I-A-I'-T-1{-I-I"-T-A-T-T-T-LI-I'-T-LI-L-A-A-T"-...

1) IlocrpoiiTe komIieMeHTapHyr Lenodky jgaHHoW wmogekynsl JHK. Ckonbko
HYKJIEOTHJIOB, COJIEpKAIIUX TUMHUH B Hel Oyaer?

2) Iloctpoiite ”PHK nHa mannoii nenouke JHK. Ckonbko HYKIEOTHIOB, COJEpKallux
TyaHWH, B HeHl OyneT?

3) Iloctpoiite mosnunenTUAHy Lenb, koaupyemyro nanHoi JIHK. Ckonbko Mmonexyi
n30JieiIIMHa B Hel Oyner?

4) Bemumure Bce TpaHcnoptHsle PHK, ydyacTtByromue B 3Trom cunTe3e. CKONBKO pa3HbIX
tunoB TPHK npunumaer B HEM yuactue?

5) OnpenenuTh, Kak U3MEHUTCS COCTaB AaMMHOKHCIIOT, €CJIU 110/ BIUSHUEM HOHU3UPYIOLIEH
paguanuu BoIOWT 16-if Hykneorun HHK (cuurate cneBa). Yka3aTh HOMepa H3MEHEHHBIX
AMUHOKHCIIOT.

3aganue 2. Monekysa reMoriioonHa yeiaoBeka cocTouT u3 600 aMMHOKHUCIOT. Y JrojieH ¢
CEpIIOBUIHOKIETOUHON aHeMHEeW HMeeTcs TeMOIJIOOMH S, KOTOpBIH MMEET CIeAyIolee
Yepe0BaHUE aMUHOKHCIIOT: - TUCTUIUH — BAJIMH — JICULIMH — TPEOHUH — IMPOJIMH — BaJUH —
IIyTaMUH — JU3KH — ... [Ipn noctpoennn nPHK yunTsIBaTh mepBblii KOJOH KOJA I KaXA0U
AMUHOKHCIIOTHI.

1) Tloctpouts yuactoxk MPHK, xoaupyromuii nannHyio nenp remo0nodbuHa S ¢ y4éToM
reHEeTUYeCKOro Koja. CKOJIbKO HYKI€OoTH10B coaepkuT uPHK?

2) CKOIBKO HYKJICOTHUIOB IIMTO3MHA BXOJMT B COCTaB JaHHOTO yuacTtka n”PHK?

3) Boimummure tpancnoptasie PHK, yuactByromue B ganHoM cuHTe3e. CKOJBKO pa3HbBIX
tunoB TPHK npuHnMaror yyactue B 1aHHOM cuHTEe3€e?

4) Bemmummre OCHOBHYIO Lienouky HykieotunoB JIHK, koaupyrommx JaHHBIM ydacTOK
remoryioonHa S. CKOJIbKO a/IeHHHA OHA COJIEPIKUT?

Bapuanr 3

3aganue 1. OnHa u3 nenouek Mousekynsl JIHK umeer cnepyroniyro nociaenoBaTelIbHOCTb
HykieotunoB: 5° A-A-T-I-A-II-I-A-T-I-I0-T-I-T-A-T-T"-A-T-T-....

1) TloctpoiiTe KoMIIEeMEHTapHyl0 Lenoyky pgaHHoi wmosekynsl JIHK. Ckonbko
HYKJIEOTHJIOB, COJIEp KallMX a/IeHUH B Hell Oyner?

2) Toctpoiite nPHK nHa nannoii (ucxomuoii) nenouke JIHK. Ckomnbko HyKI€oTHIOB,
CoJIepXKalIuX ypauui, B Hel Oyaer?

3) Iloctpoiite monunenTHaHyo Lenb, kogupyemyro nanHod JIHK. Ckonbko Monexyn
TUCTUIMHA B HEW OyneT?

4) Bemumure Bce TpancnoptHsle PHK, ydacTtByromue B 3Tom cunTe3e. CKONBKO pa3HbIX
tunos TPHK npuaumaer B HéM yuactue?

5) Onpenenuth, Kak U3MEHUTCS COCTaB AMMHOKHCIIOT, €CIIU 110/ BIUSHUEM HOHU3UPYIOLIEH
panuauuu BbIOUT 17-i1 Hykneotun JHHK (cuurate crieBa). Yka3aTh HOMepa H3MEHEHHBIX
AMUHOKHCIIOT.

3ananue 2. Monekyna reMoriioonHa 4esnoBeka cocTouT u3 600 aMuHOKUCITOT. Y OOJBHBIX
moneir ¢ C-TUIIOM TeMOroOMHa HMMEeTCs CleAyIollas MOCIeJOBATeIbHOCTh aMHHOKHUCIIOT:
TUCTHUJIMH — BaJIMH — JICULIUH — JEHIIMH — TPEOHHUH — MPOJIMH — JIU3UH — TJIyTAMUH — JIU3UH — ...
(HbC — BBI3BIBaeT yMEpEHHYIO aHEMHIO, YacTh SPUTPOIMTOB MHIIeHeBUIHA). [Ipy mocTpoeHnn
nPHK yunTheIBaTh NepBbIi KOJOH KOJa JUIsl KaXA0W aMHUHOKHCIIOTHI.

1) IMoctpouts yuacrok uPHK, koaupyrommii nanayto nens HbC ¢ yuérom renernueckoro
KoJ1a. CKOJIbKO HYKIEOTUI0B coaepkuT uPHK?

2) CKOJbKO HYKJIEOTHJIOB aJI€HMHA BXOAUT B cocTaB AaHHoro yuactka MPHK? Ilpu
noctpoennu UPHK yunThiBaTh epBbIN KOJOH KOAA IJI KAXJ0 aMUHOKHUCIIOTHI.



3) Bomnumure tpancnoptasle PHK, yuactByromue B jaHHOM cuHTe3e. CKOJIBKO pa3HbIX
tunoB TPHK npruHuMaroT yyactue B JaHHOM CHUHTE3€?

4) BemumuTe OCHOBHYIO Ilenouky HykieoTuaoB JHK, koaupyroommx JaHHBINA y4acTOK
remorsioonna C. CKoJIbKO TUMHHA OHA COAEPIKUT?

Bapmuanr 4

3apanme 1. Ogna u3 uenoyek moisiekynsl JJHK umeer cinenyronryro nocienoBaTeabHOCT
HykieotunoB: 5° A-I'-T-A-II-1I-I"-A-T-T-II-T-LI-T-A-T-T-A-II-T"-LI-. ..

1) IloctpoiiTe KOMIIEMEHTapHyO Iienouky naHHod wmousekyiasl JIHK. Ckombko
HYKJIEOTHJIOB, COJIEpIKAIMX aJICHUH B Hell Oyner?

2) Ilocrpoiite ”PHK nHa ucxomgnoii nenouke JJIHK. Ckonbko HYKJICOTHIOB, COAEPIKAIIMX
yparui, B Hell Oyner?

3) Ilocrpoiite monunenTuaHyrO Iienb, komupyemyro aanHor JIHK. Ckoibko moiiekys
cepuHa B Helt Oymer?

4) Boimummure Bce TpancnoptHele PHK, yuacTtByrommue B »ToM OmocuuTeze. CKOJIBKO
passbix Tunos TPHK npunumaer B HéM yuacTtue?

5) llox BIMsHUEM HOHU3UPYIOUIUX H3TYYeHUN ObLTH BBHIOUTHI 12-i U 13-i HYKJICOTHABI.
Kakue usmeHeHus npou30LUIN B MOJUIENTHAHON LIeTI0YKe (yKa3aTh HOMEP aMUHOKHCIIOT)?

3aganue 2. B nHavane nenu A MHCyNMHA OBIYBMX HMEETCS CJEAYIOIIee 4YepeJOBaHHE
AMUHOKUCJIOT: TJIMIUH — U30JIEUIINH — BAJIMH — IJIyTaMUHOBAs KUCJIOTA — IIIyTaMUH — LIUCTEUH —
LIMCTEVH — aJIaHUH — CEPUH — BAJIMH — IUCTEUH — ... [Ipu noctpoennn uPHK yunutsiBath nepblit
KOJIOH KOJa JUIsl KaKJ10M aMUHOKHUCIIOTBI.

1) Iloctpouts yuacrok uPHK, komupyrommuii naHHYIO Lenb HHCYIHHA C Y4E€TOM
reHeTUYecKoro koja. CKoinbKo HyKIeoTu0B coaepxut nPHK?

2) CKkoNbKO HYKJICOTHUIOB IIUTO3MHA BXOJIUT B COCTaB JJaHHOTO yyacTka n”PHK?

3) Boinumure tpancnoptasle PHK, yuactByromue B ganHoM cuHTe3e. CKOJIBKO pa3HbIX
tunoB TPHK npuHnMaroT yuyactue B JaHHOM CHHTE3€?

4) BeinmummTe OCHOBHYIO Lenouky HykieotuaoB /IHK, komupyrommx naHHBIA y4acTOK
nenu A nacynnHa. CKONBKO HYKJI€OTUIO0B aJIcHUHA OHA COACPKUT?

Bapmuanr S

3aganue 1. OnHa u3 nenouek Mousekynsl JIHK umeer cnepyroniyro nociaenoBaTelIbHOCTb
HykieotunoB: 5° T-A-I'-1I-A-A-T-T-A-I'-I"-A-A-T-A-T'-I"-A-LI-T-T...

1) TloctpoiiTe KoMIIEeMEHTapHyl0 Lenoyky pgaHHoi wmosekynsl JIHK. Ckonbko
HYKJIEOTHJIOB, COZIEpKAIIUX TUMHH B Hel Oyaer?

2) Toctpoiite nPHK nHa nannoit (ucxonuoif) nemouke JJHK. Ckonpko HYKI€OTHIIOB,
coJIepXKaIluX MUTO3HH, B HEW Oyner?

3) Iloctpoiite monunenTHaHYyo Lenb, koaupyemyro naHHoid JIHK. Ckonbko Monexkyn
aJlaHWHa B Hel Oyner?

4) Bemumure Bce TpancnoptHsle PHK, ydacTtByromue B 3Tom cunTe3e. CKONBKO pa3HbIX
tunoB TPHK npuaumaer B HéM yuactue?

5) Onpenenuth, Kak U3MEHUTCS COCTaB AMMHOKHCIIOT, €CIIU 110/ BIUSHUEM HOHU3UPYIOLIEH
panvanuu BHIOMT 16-i1 mykneotun JHK (cuumrtaTe HykimeoTuabl cieBa). Yka3zaTh HoMepa
V3MEHEHHBIX aMUHOKHCIIOT.

3ananue 2. B nepBUYHON CTPYKType A — LENEl MOJIEKYJIbl MHCYJIMHA OBEIl UMEETCA
CJIEIyIOIIIEE YEPENOBAHNE AMUHOKHCIIOT: TIIUIUH — U30JIEHIIMH — BaJIMH — INIyTAMHHOBAasl KUCIIOTa
— TJIyTaMUH — IIUCTEUH — IIUCTEUH — aJJaHWH — IJIMIHWH — BaJIMH - HUCTeNH — ... [Ipu moctpoenun
nPHK yuuThIBaTh nepBbIil KOAOH KOJIA U1l KaXK/10M aMUHOKHUCIIOTHI.

1) IHoctpouts yuactok WPHK, koaupyromuii gaHHyl0 nenb A HMHCYJIMHA C Y4ETOM
TEHETUUYECKOTO Kozia. CKONbKO HYKIeoTu0B coaepxut nPHK?

2) CKOIBKO IUTO3WHOBBIX HYKJICOTHIOB BXOJUT B COCTaB TaHHOTO ydyacTka uPHK?

3) Bemnumure tpancnoptasle PHK, yuactByromue B nanHoMm cuHrtes3e. CKONBKO pa3HbIX
tunoB TPHK npuHuMmaroT yyactue B JaHHOM CUHTE3€e?



4) BemummuTe OCHOBHYIO Ilenouky HykieoTuaoB JIHK, koaupyroommx NaHHBINA y4acTOK
nenu A uHcynrHa oBIbl. CKOJIbKO THMHUHOBBIX HYKJIEOTH]IOB OHA COJIEPKUT?

5. Tema «MyTanuOHHAasA U3MEHYHMBOCThb. MHOKECTBEHHBIN a/1JIeJIU3M»
BapuanTt 1
3aganue 1. ¥V yenoseka rpymnmna kpoBu ABO koHTposnupyercs Tpems amiensimu resa @ 1°,
[ u IB. I'en 1A nomunupyet Han reHom I°, amens 1B - mag I°. [Ipu coBMECTHOM NPUCYTCTBUU B
reHotune ayeneit 14 u B nacienoBanue uAET MO TUITY KOAOMUHUPOBAHMUSL.
1) Ykaxxute BO3MOKHBIE T€HOTHUIIBI IPYIII KPOBU y uenoBeka. HazoBute ux uucio.
2) CKoJbKO pa3HbIX (PEHOTHIIOB 110 TPYIIE KPOBH MOXKET OBITh Y UeoBeKa?
3) Ykaxxute reHOTHI JIF0ICH MepBOM TPYIIIBI KPOBH.
4) YKa)xuTe reHOTHII J0AEH BTOPOM TPYIIIbI KPOBU.
5) YkaxuTe reHOTHI JIt0JIel 4YeTBEPTON IPYIIIbI KPOBH.
3aganme 2. Y cobak mopoasl roH4as ¢opma ymieid KOHTPOJHPYETCS OJHHUM TEHOM,
IIPEJICTaBICHHBIM TpeMs ajuiessiMu. [lomycrosiuee yxo JOMUHUPYET HaJ CTOSYUM U BUCSYMM, a
IIOCJICTHAN THII YIIEH JOMUHUPYET HAJl CTOSTUYHM.
10 caMOK €O CTOSIMMM YXOM, POJUTENH KOTOPBIX MMENH IOJYCTOSIYEE yXO, CKPECTUIH C
FeTePO3UTOTHBIMU CaMIIaMH C BUCAYUM yXxoM. Ponumnock 32 nieHka.
1) Kakoii reHoTun Obl1 y poauTenei meHKoB?
2) CKOJIBKO IIEHAT UMENHU CTosiuee yxo?
3) CKOJBKO IIEHAT UMENN BUCSYEE YXO?
4) CKOJBKO HIEHKOB UMEIHU MOJIyCTOsIuee yXo?
5) CKOJIBKO IIEHKOB OBLIM I'€TePO3UrOTHBIMU?
Bapuanr 2
3aganue 1. V yenoseka rpynmns! kpoBu ABO KOHTpoaupyroTcs TpeMs ajuiensMu reda [. B
CEMbE TPOE JIeTeN CO BTOPOH, TPEThEU U YETBEPTOU I'PYIIIIAMU KPOBH.
1) Kakoii reHOTHIT MOXKET OBITh Y peOEHKA CO BTOPO IpyIoi KpoBU?
2) Kakoii reHOTUIl MOXET OBbITh Y peO€HKA C TPEThel rpynmnoi KpoBu?
3) Kaxoii reHOTHIT MOXET ObITh Y peOEHKa C YeTBEPTOM TPYIION KpOBU?
4) OnpenenuTsb, BCE JH I€TU POAHbBIE?
5) MoxeT 11 B 3TOH ceMbe POAUTHCS peOEHOK C MEPBOI rPyMHIoil KpoBU?
3ananmue 2. Hopku rony0oi OKpacku COCTaBISIOT CEPUI0O MHOKECTBEHHBIX aJlIeIICH:
P — auxuit Tun (KOpUYHEBBINA MeX )
p°p* — cTanbHas roayoas.
Pp — cepebpucto-romyodas.
[TpoBeneHo 2 BapuaHTa CKpELMBaHUI:
l. [Tpu ckpeuBaHuu CTaHAAPTHHIX (KOPUUHEBBIX ) TETEPO3UTOTHBIX MO TEHY P* HOPOK C
TeTepO3UTOTHBIMHU IO TE€HY P CTaHAAPTHBIMH CaMlaMU POAMIIOCH 72 HIEHKA.
. Ot cnapuBaHMs T€TEPO3UTOTHBIX IO T€HY P CTaHJIAPTHBIX CAMOK C TOMO3UTIOTHBIM
CTaJIbHBIM TOJIyOBIM CaMIIOM POJHMIIOCH 84 TICHKA.
1) Kakoe pacmieruienue mo oOKpacke ONyIIeHuss OyaeT y TOTOMKOB OT IE€pPBOTO
CKpeIIMBaHMs?
2) CKOJBKO OT MEepPBOr0 CKPEIUBaHMsI OyJeT TOMO3UTOTHBIX IIEHST?
3) CKOJBbKO reTepO3UroTHHIX MOTOMKOB OYZ€T UMETh KOPUUHEBBIN MeX?
4) CKOJIBKO POJMIIOCH F€TEPO3UTOTHBIX IIEHKOB OT BTOPOI'O CKPEIIUBAHUS?
5) CKoabKO OT HUX OBLIO CTAbHBIX TOTYOBIX?
Bapuant 3
3ananmue 1. Y yenoBeka Kaperiia3ocTb JOMUHUPYET HAJl TOTYyOOTIIa30CThIO.
B cembe kaperna3bix pouTesel YueTBepo AeTeil: JBoe roay0oriasbix ¢ IepBOi U YETBEPTOM
rpynmnoil KpOBH M JBOE KAaperja3blX CO BTOPOHM W TpeTbeil Tpynmod KpoBu. [IpusHaku
HaCJIEYIOTCS HE3aBUCHMO.



1) Ykaxkute reHoTUuI MaTepH.

2) YKaXuTe TeHOTHII OTIIA.

3) Kaxoii reHOTHII MOXKET OBITH Y TOJyOOTJIa3bIX AETEH ¢ MEepBOW M YETBEPTOM IpylImaMu
KpoBu?

4) Kakoli reHOTUTI MOKET OBITh Y Kaperiia3biX JAeTel cO BTOPOH U TPEThel rpynnaMu KpoBu?

3ananmue 2. Y cobak JOKyC S OTBEYAET 3a CIUIONTHYIO OKPAIIeHHOCTh. JIOKyC IpecTaBisieT
CEpUI0 MHOKECTBEHHBIX ajulesien: S> s> sP> sV,

S — crulonIHAast OKPAIIEHHOCTb.

St — umerorcst HebobIMe Oebie OTMETHUHBI.

SP — TUNIMYHAS IETOCTb.

SY — OKpalIeHHOCTh NPOSIBISIETCS B BUJIE OTJEJIbHBIX TEMHBIX IISTEH.

[Tpu ckpemmBaHuy CIUIONIb OKPAILIEHHOM CYYKU U KOOEJs ¢ TUITMYHOM MEroCThI0 POAUIOCH
4 menkab 2 co CIUIOUTHOM OKPAIIEHHOCTHIO, | ¢ TUITMYHOM METOCTHIO U | ¢ OTAEIbHBIMU MATHAMH.

1) CKONbKO TUIIOB TaMeT MOKET UMETh MaTh?

2) CKOJIBbKO TUIIOB F'aMET MOKET UMETh OTel]?

3) CkONbKO THUIIOB TaMEeT B JajbHEHIIEM MOXET UMETh IIEHOK C OT/IEIbHBIMU TEMHBIMH
NATHAMH?

4 CKOJBKO THUIIOB TaMeT MOXET UMETh IIEHOK C OKPACKOW TUIUYHOM 1meroctu?

5) CKOJIbKO T€HOTHUIIOB OyIyT UMETh UMETh IIEHKH CO CIUIONIb OKPAIIEHHOW MIEPCThI0?

Bapuanr 4

3aganue 1. YV yenoBeka reH AajJbTOHU3MA JIOKAJIM30BaH B X-XpOMOCOME, a TPYIIbI KPOBU
— B ayTOCOME.

B cembe, rie jkeHIIMHA UMEET MEPBYIO TPYIIY KPOBH, a OTEL] YETBEPTYIO, POJUIICS ChIH
JMAIBTOHUK C TPEThEeH IPyNmoil KpoBu. Y poauTenel ObU10 HOpMaIbHOE 3pEHHE.

1) CxoIbKO THUIIOB TaMeT MOXET ObITh y MaTepu?

2) CKONbKO THIIOB TaMeT MOXKET ObITh y oTHAa?

3) MoryT 1 cpeau OyAaymux A04epeit 3Toi CeMbU OBITh TaTbTOHUKN?

4) Moxer nu cpenu Oynymux JIeTed 3TOW Mapbl POAMTHCSA ChIH JAIBTOHMK C HEPBOi
rpynmnou KpoBu?

3apanme 2. YV 1po30(duiabl Myxu JUKOTO THIIAa UMEIOT CEPYIO0 OKpAacKy Tella, B pe3yJibTare
MyTalUid MOTYT MOSIBUTHCS (OPMBI, HUMEIOLIUE JKENTYI0 U uY€pHYI0 OKpacKy Ttena. [lpu
CKpPELIMBAHUM TAKUX MYTAHTHBIX YEPHOTEIBIX CAMOK C KEITOTEIBIMHU CaMIIaMHU B IOTOMCTBE BCE
MYXH CEpBbIE.

1) Harummre reHOTUN YepHOTENBIX CaMOK.

2) Hanumure reHOTHI JKENTOTEIbIX CaMI[OB.

3) Hamumure reHOTUN MOTOMCTBA OT 3TOTO CKpPEIIUBAHUS.

4) AnenbHBbI 11 3TU MyTaluu?

Bapmuanr S

3ananmue 1. Y cobak n3BecTHa cepusi MHOKECTBEHHBIX ajuiesieit B jokyce C.

C — oTBeyaeT 3a OKpaIIeHHOCTh JKUBOTHOTO.

c! - cranapTHas Oenast OKpacka, rjaa3a i HOC OCTaroTCsl TEMHBIMU (BCTpeyaeTcsl y O0JI0HOK).

cb - ocabieHne OKpacKu 10 CBETIIO-CepOoi (BCTpeuaeTes y My Ieneid).

C — MOJHBIA aTLOMHU3M.

AJutenu pacmoiararotcs B ciueayromiem mopsiake C> cd> ¢ c.

Martp umena CIionb OKpameHHyto mepctb Cc, OTel] — CTaHAAPTHYIO OCIyI0 MIEPCTh, €ro
reHoTuI cic. [Ipu HECKONBKUX CIIapUBAaHUSAX POAMIIOCH 8 IICHSAT.

1) CxonbKO pa3HBbIX TEHOTUIIOB MOTJIM UMETh IIOTOMKH OT 3TOTO CITAPUBAHMS?

2) CKOJIBKO pa3HbIX (PEHOTHUIIOB OBLIO MOIYYEHO OT 3TOTO CHapUBaHU?

3) Ckonbko meHsaT B F1 nmenu okpaiieHHyo mepcTb?

4) Cxomnbko IleHsaT umenu craHAapTHYIO OeNyro MepCTh?

5) CKOJIBKO MICHST UMEIN CBETI0-CEPYIO MIEPCTh?



3ananme 2. Y qukux kabaHoB Jokyc E mpencTaBieH cepreld MHOXKECTBEHHBIX ajuteneid: EP
— CIUIONIHAst 4€pHasi OKpacka, eP — cMech YEPHBIX U PIKUX BOJIOC, € — phlkas okpacka. CTerneHb
noMuHupoBaHusi: EP> er> e.

[Ipu cKpelmMBaHUM TETEPO3UTOTHBIX CBHMHOMATOK (ePe) ¢ XpskaMu ePe MONIyduiaud 32
IIOTOMKA.

1) CxonbKO pa3HbIX TEHOTUIIOB MOTJIM UMETh mopocsita F1?

2) CKoJbKO pa3HbIX (PEHOTHUIOB OBLIO Y MOPOCAT?

3) CKOJIBKO MOPOCAT MOTJIH OBITh TOMO3UTOTHBIMH?

4) CKOJBKO MOPOCAT UMENHU YEPHYIO OKpPaCKy?

5) CKOJBKO MOPOCAT UMENU CMECh YUEPHBIX U PHDKUX BOJIOC?

Bapuanr 6

3ananme 1. Y Kyp u3BecTHa cepusi MHOKECTBEHHBIX ayuienieid B Jokyce C, Kotopas
KOHTPOJIUPYET OKpacKy onepenusi: C>c> cre> 2.

C — ocHoBHOU ¢akTop OKpacku. PelieccuBHBIE amienu ONpeAensioT Oelyro OKpacKy
onepeHusi. AJjelnpb €', KpOME TOro, BIMSET HAa OKPAacKy Ha OKpPacKy IJia3 (KpacHbIE), C* BbI3bIBAET
MOJIHBIN aTbOUHU3M.

[lpu ckpemmBanuu oxpameHHbIX Kyp (Cc®) ¢ OembiMu meryxamu (cc?) MOSBHIIOCH 56
noToMKoB F1.

1) CxobKO pa3HbIX TEHOTUIIOB MOTJIM UMETh IIOTOMKHU OT 3TOT'O CKPEIIMBAHHUS?

2) CkonbKO pa3HbIX (PEeHOTUNOB UMETH MOTOMKH F17?

3) CKoJIbKO MOTOMKOB MOTJIM OBITh TOMO3UTOTHBIMU?

4) CKoJIbKO OTOMKOB UMEIIH OKPAIlIEHHOE OTepeHue?

5) CkoyibKO MOTOMKOB UMEJIM O€JIoe OTIepeHHe U KpacHbIE TJ1aza?

3agnanme 2. Y HEKOTOpPBIX NOPOA Kyp BCTPEYAETCS JIOXMOHOIOCTb: HOTU TMOJHOCTBIO
HOKPBITHI epbsIMU. MyTalus JoKalnu30BaHa B JoKyce P u nmpencrasieHa AByMs amiensmMu Pi u
P2, p — rOJIOHOTOCTB.

[Tpu ckpemuBaHUM T€TEPO3UTOTHBIX JTIoXMOHOTUX Kyp (Pip) u netyxos (P2p) Bbutynuioch
508 LBITIAT.

1) CkonbKO pa3HbIX FTEHOTUIIOB UMENH IbILISATA?

2) CkonbKO pa3HbIX (PEHOTHUIOB OBLIO CPEAU ITUX IBIIIISAT?

3) CKOJIBKO Cpeiv UBITUIAT ObLIO JIOXMOHOTHX?

4) CKOJBKO IBITUISIT UMEJIH TOJIbIC HOTH?

5) CKOJBbKO JIOXMOHOTHX LBIIIIAT SIBJISIOTCS KOMIAayHAaMU?

Bapuanr 7

3aganue 1. YV gukux HyTpuil okpacka KopuuHeBas. YenoBek co3zian (opMbl HYTpUH C
pa3IMYHBIMHU OKpAacKaMU Mexa.

OT ckpemyBaHus IbIMYATON pp HYTPUH C OEKEBBIM CaMIIOM 5t pOJMIINCH LIEHSATa AUKOTO
tuna. [loromctBo F1 ckpectunu ¢ utanesHckoi 6emnoii t*t2. Pomunocs 264 menka F2. T'ubpup st
UMEET MEePIaMyTPOBYIO OKPACKy.

1) CxonbKko THIIOB TaMeT Aar0T rudpust F1?

2) Cxonpko meHkoB B F2 umenu nepiaMyTpoByro okpacky?

3) CxoJIbKO T€HOTHUIIOB MOTJIO OBITh THOPUI0B F2 KopuuHEeBO# okpacku (AuKoit)?

4) CKxoJIbKO T€HOTUIIOB MOTJIO OBITh y ruOpua0B F2 nepiamyTpoBoii okpacku?

5) CkoJIbKO TOMO3UTOTHBIX (hOpM MOTJIO OBITH Y THOpUI0B F2?7

3amanme 2. Y KpOJMKOB OKpacka Me€Xxa MMEET CEPUI0 MHOKECTBEHHBIX aiutenei: C — uépHast
OKpacka JOMHHHpYET Haja c! — MMHIIUIUIOBOM, ¢! — ropHocTtaeBoit u ¢ — Oenoil. B mopsiake
JOMMHHPOBAHUS OTHU aJJIEJIM MOYKHO IIPEJICTABUTDH TaK: C>c>ch>c.

CaMka KpoiHKa, MOJYYEeHHas OT CKpEIIMBaHHUS albOMHOCA W TOMO3UTOTHOTO YEPHOTO
KpOJIMKA, CKpPEIIMBAETCS C TOMO3MIOTHBIM CaMIOM TOpPHOCTaeBOM oOkpacku. Pomunoce 8
KpOJIbyar.

1) CxonbKO pa3HbIX TEHOTUIIOB MOTJIM UMETh IIOTOMKHU OT 3TOT'O CKPEIIUBAHHMS?

2) CKOJIBbKO U3 HUX OBLIM JIUKOTO THIA?



3) CxonbKO U3 HUX OBLIIM TOPHOCTAEBOM OKpAacKu?

4) Kak Ha3bIBalOT THMOpPHIHOE MOTOMCTBO, IOJIYUEHHOE OT CKpEIIMBAHHS alIeIbHBIX
MyTaIun?

5) Kakoit reHOTHIT THOPUIHBIX 3BEpE ¢ YEPHBIM MEXOM?

BapuanTt 8
3aganme 1. VY kieBepa TOJ3Y4Ero pUCYHOK Ha JIUCThAX OOYCIOBJIEH cepuei
MHO>KECTBEHHBIX ajuiesieil Jokyca V, KOTopble HacleAylTcs MO0 TUILY KOJOMUHUPOBaHUs. bpliu
CcKpelleHbl pacTenus, umetomue renorun VPVF ¢ pacrenusamu, umerormumu resorun VVL. Beuio
noyrydeHo 44 pacteHus. Xapaktep OeJIoro MmiTHa Ha JIUCTE:
V — cromrHoe JI-o0pa3Hoe MATHO;
VP — JI-06pa3Hoe NATHO B LIEHTpE;
VF — cinomHoe TpeyroibHOE HATHO Y OCHOBAHHUS;
VI — He0ombII0€ CIUIONIHOE MSATHO Y OCHOBAHHUS.
1) Ckonbko pa3HbIX TE€HOTHUIIOB MOTYT HMETh pACTEHUSI — IIOTOMKHA OT JaHHOTO
CKpeIIMBaHUs?
2) CKOJIbKO pa3HbIX (PEHOTHUIIOB MOTYT HMETh MTOTOMKH OT JIAHHOTO CKpPEIIBAHUS?
3) CkoJIbKO pacTeHuil MOryT uMerh renotun VFVL?
4) CKOJBKO pacTeHUH-TIOTOMKOB MOTYT UMETh IUKUN TUTI?
3aganue 2. Y JUKUX HOPOK OKpacka KOpHUYHEBas, ceiiuac co3/1aHo OOJIBIIOE KOJIHYECTBO
LIBETHBIX HOPOK, OKpPachl KOTOPbIX MOT'YT OBITh aJJIEIbHBIMU U HEaJUIEIbHBIMU. OT CKpeIMBaHUs
HOPKH macTelnb bb ¢ caMiioM posisib macTemns tPtP poauiuch eHku gukoro tumna. [loromctBo F1
CKPECTHJIA C CaMIIOM OKpacku (puHCcKas Oemas t“t¥, KOTOpast, KaK U pOsuTb MMacTellb OTHOCHTCS K
onHou cepuu ameneit T, rae tP gomunupyet Haj t*. Pogunocs 432 meHka.
1) CxonbKo TUMOB raMeT AatoT rudpusst F17?
2) CKOJIBbKO T€HOTUIIOB MOTJIO OBITh y THOpuoB F2?
3) Ckonbko meHkoB F2 nmenu nukyro (KOpUYHEBYI0) OKpacKy?
4) CKOJIBKO IIEHKOB UMEJIH OKPACKY POSIb MMacTelb?
5) CKoabKO rOMO3UTOTHBIX (pOpM MOTJIO OBITH y THOpu0B F2?7
Bapuant 9
3ananme 1. Y HOpOK B JIokyce T oOHapykeHa cepHsi MHOKECTBEHHBIX aJUIelied, B MOPSIKE
JOMUHHUPOBAHMSI OHH MIPE/ICTaBICHbI Tak: T (IUKuid THI)> t° (COKIIOT)> tP (IIBEICKOE MaTIOMHHO)>
t* (ceBepHbIl Oy d)> t¥ (buHCcKas Oenas).
[TpoBeneHO Tpy BapuaHTa CKpeUIMBaHUS (YU€CTh KPUTEPHIA alsien3Ma):
I.  Hopku moponbr macrens bb ObulM cHapeHbl ¢ CaMIIOM IIBEACKOE TaJTOMHUHO (tPtP).
Poaunuch kopuuHEBbIE CTaHAAPTHBIE IICHSTA.
II. Hopku mopoasl mactens bb Oblmu cnapeHsl ¢ camiom ceBepHblii Oydd. Pommmmch
KOPUYHEBBIE CTaHIaPTHBIC LIEHSTA.
I1l.  Hopkwu mBeackoe NaJJOMUHO CIAPEHBI ¢ caMIloM ceBepHbIi 0yhd. Pogunrcs MyTanTHBIC
mieHsATa (komrnayHza ¢popma).
1) Yka3arp, kakue MyTallH SBJISIOTCS aJUIETbHBIMU, T.€. JTOKAJU30BaHbI B OTHOM JIOKYyCe?
2) Yka3arb, Kakue MyTalluu He SBISIOTCS aJliesiMu Jiokyca T.
3) CkoabKO TUIIOB TaMET MOTJIM JaTh 1eHKU F1 OoT mepBoro BapuaHThl CKpeluBaHus?
4) Kaxoiif reHOTHII IIEHKOB OT TPETHETr0 BapuaHTa CKPEIUBaHUs?
5) CkoJIbKO TUMOB raMeT MOTJIM JaTh IIEHKU OT TPETHEro CKPELMBAHUS?
3aganue 2. Y qukux HYyTpHil okpacka Mexa KopuuHeBas. UenoBek co3nan GopMbl HyTpUid
C Pa3NUYHBIMU OKpacCKaMHU, KOTOPBIE Yallle SBISIOTCS PEIIECCUBHBIMU: OexeBas (t°t), qpiMuaTas
(pp). benas uranpsaCcKas (t2t2) u ap.
Br11o mpoBeieHoO Tpu BapuaHTa CKpEeIIMBaHMH (YUeCTh KPUTEPUH alljien3Ma):
I.  bexeBble caMKu OBLIM CTIapEHBI C IBIMYATHIM caMIloM. Poauinrch KOpuyHEBbIe HICHKU.
Il. Benbie wuTambsHCKHE HYTPUH OBUTM TIOKPHITHl JIBIMYATBIM CaMIOM. Poaumuck
KOPHUYHEBbIE IEHKU.



[1l.  BexeBble caMKu ClIapEHBI C UTAIBSIHCKUAM O€JIbIM caMIIoM. POIUINCh MyTaHTHBIE IEHATA
MepaaMyTPOBOM OKPACKH.
1) Yka3atrp, Kakue MyTallu SBISIOTCS AJICIbHBIMH.
2) Kakue myTaruu He SBIISIOTCS aICIbHBIMU?
3) CKOIbKO TUIIOB T'aMET MOIJIM JaTh IIEHKU OT IIEPBOr0 BapuaHTa CKPELMBaHUsA?
4) Kakoli TeHOTHIT Y IIIEHKOB OT TPETHEro BapUaHTa CKPEUTUBAHMS?
5) CKOIbKO TUIIOB TaMET MOTJIM JaTh IIEHKU OT TPETHETO BApUAHTA CKPELIUBAHUA?
BapuanTt 10
3anganme 1. Ot ckpeuBanus TMMOHHBIX HyTpuid (Tt'VVv) ¢ GenbiMu uTanbsHCKUMHE (ttVV)
B F1 mosiBUiICS HOBBIM THI HYTPUH — CHEXHBIC HYTpuH (tt°VVv). Pogunuce 172 menka. ['eHoTun
cepebpucroil Hytpun — Ttvy.
1) CxonbKO TEeHOTHUTIOB ObLIO cpeau ruopuaos F17?
2) CkonbKO (PeHOTHUIIOB OBLIIO CPEH MOTYYSHHBIX HICHSAT?
3) CKOJIBKO LIEHAT UMEIIU TUIl OKPACKU CHEXHasl HyTpus?
4) CKoJIbKO IIEHKOB UMEJIU OKPACKY JINMOHHOW HYTpUU?
5) CKOJIBKO IIEHKOB HUMEJIN OKPACKy cepeOpucToi HyTpuu?
3aganue 2. Ot ckpemuBaHuil TUMOHHBIX HYTpui (Tt*VVv) u OenbIx uTanbsHckux (t*t*vv) B
F1 mosiBuiicst HOBBIM THN HYTpUWl — CHEekHble HyTpuu (t*t*Vv). Ponunocs 184 menka. ['enHotun
cepebpucroit HyTpuu — Ttivv.
1) Ck0JIBKO T€HOTUIIOB MOTJIO OBITh Yy IIIEHKOB OT 3TOT0 CKpPEIUBAaHUA?
2) CkonbKo ()eHOTHUIIOB OBLIO Y MEHKOB?
3) CKOJBKO IIEHKOB UMENH OKPAac CHEXHOW HYTpUU?
4) CKoJIbKO IIEHKOB UMEJIU OKpac JINMOHHOW HYTpUU?
5) CKoJIBKO IIEHKOB UMEINIH OKpac cepeOpucToi HyTpun?
Bapuanr 11
3aganme 1. YV Tomara B Jjokyce d HM3BECTHa cCepuUsi MHOXKECTBEHHBIX aJulesiei,
JETEPMUHUPYIOLIUX BBICOTY pacTeHuid. Asens d' ompeaenseT HOpMalbHYIO BbicoTy, d —
KapJIMKOBOCTh. OCTaJIbHBIE AJIJIENIN 3aHUMAIOT IIPOMEKYTOUYHOE MOJIOKEHNE, KOTOPBIE 110 CTENIEHU
JIOMUHUPOBAHUS MOXKHO PACTIONIOKHUTH B ClIeytoleM nopske: d> d> drv> d.
CkpemuBanu rerepo3urotusie pacrenus d'd* d* d». ITomyuyeno 56 pacrenuii.
1) CxoibKO pa3HBIX TEHOTUIIOB MOTJIM UMETh IIOTOMKHU OT 3TOT'O CKPEIIUBAHHUS?
2) CKonbKO pa3HbIX (PEHOTUIIOB MOTJIM UMETh IIOTOMKHU OT 3TOT0 CKpEIIUBaHUs?
3) CkoabKO pacTeHUIM UMEIH HOPMAJIBHYIO BBICOTY?
4) CKOJIBbKO MOTJIO OBITh KapJIMKOBBIX PACTCHUA?
3aganue 2. Y Tomara okpacka MSKOTH IJIOTa JAETEPMHUHHUpYETCs cepuell ayienei reHa R.
Annenp R 00ycrnoBIuBaeT KpacHyI0 OKpacKy MSKOTH ILIOAA, T — KENTYIO, -2 — KeNTO-KPacHYyIo,
Iy — KpacCHOBAaTYIO. AJIJICITH HACIESIYIOTCS MO CIIAYIONIEMY TUITY TOMUHUPOBaHus: R> ry> (r-2)>
r.
CkpenuBany reTepo3uroTHsie pacrenus Rr¥r(r-2), momyunnu 18 moTomMKoB.
1) CkonpKO pa3HbIX FTEHOTUIIOB MOIJIA UMETh ITOTOMKH?
2) CxoIbpKO pa3HbIX (DEHOTUIIOB MOTJIA UMETh IOTOMKH?
3) CKOIbKO MOTOMKOB MOIJIM UMETH KPACHYIO OKPAaCKy MSAKOTH?
4) CKxoJIbKO TOTOMKOB MOTJIM UMETh KPACHOBATYIO MSIKOTH?
5) Kakoii reHOTHN y IIJIOJIOB C JKEITOBATO-KPACHON MSIKOTHIO?
Bapuanr 12
3aganue 1. YV oBen u3BeCTHAa cepUsl MHOXKECTBEHHBIX alleled, KOHTPOJIMPYIOIINUX
AKTUBHOCTH NMEPBUYHBIX BOIOCAHBIX (oIHKyI0B: N> N> n. [Ipu annenu n pazBuBaeTcs TOJIbKO
IyXOBOM U mepexoIHbIi Bojoc, mpu N¢ Hapsay ¢ myxoBeiM nosiBisiercs 20—30 % ocTeBbIX BOJIOC,
1pu Nt — IIPOLIEHT OCTEBBIX BOJIOC yBennuuBaercs 10 S0.
['etepo3urorabie MaTKu NYN' ObIIT OCEMEHEHBI CIIEPMOI TOMO3UTOTHOT'O CaMIa, B IIEPCTH
KOTOPOT0 OBUTH BOJIOCHI ITyXOBBIE M MIepex0HOro Tuma. Pogunock 124 sraeHka.
1) CkonbpKO pa3HbIX FEHOTUIIOB MOIJIM UMETH SITHATA OT ATOrO CIIApUBAHUSA?



2) CKOJIBbKO pa3HbIX (PEHOTHUIIOB MOTJIH UMETh STHSTA?

3) CKOJBKO SITHAT UMEIH HIEPCTh C OCTEBBIM BostocoM 110 50 %?

4) CKOJBKO OBUIO SITHAT TOJIBKO C MTyXOBBIM BOJIOCOM?

5) Ckonbko sruar umenu 20-30 % ocreBoro Bojoca?

3aganue 2. Y KpyImHOTO pOraToro CKOTa yCTaHOBIICH MOJMMOPGHU3M pepMEHTa CHIBOPOTKH
KpoBU ammiia3bl. OH KOHTPOJIUPYETCS TpeMs alljiesiMu Jokyca Am: Am#A, Am® u Ame, KoTopsie
HACJIEYIOTCS 110 TUILY KOJOMUHUPOBAHUS.

[Ipu ckpemuBaHUM KUBOTHBIX, T€TEPO3UTOTHHIX MO JaHHBIM auieisiM (AmA AmB* Am®
Am°), poauiocs 32 TeneHka.

1) Ckonpko pa3HBIX TEHOTUIIOB MOTJIM HMMETh TENsITa, IOJy4YeHHbIE MPU 3TOM
CKpELIMBAHUU?

2) CkoIbKO pa3HbIX (DEHOTUIIOB MOTJIM UMETh TeJsiTa?

3) CKOJIBKO TEIAT MOTJIN OBITh TOMO3UTOTHBIMU IO JAHHOMY JIOKYCY?

4) CKOIIBKO TEJAT MOTJIH ObITh F€TEPO3UTOTHBIMHU IO JAHHOMY JIOKYCY?

5) CKOJIBKO TEJST YHACIE0BATEIN MATEPHHCKHNA THIT (DepMEHTa aMUIIa3bl?

6. Tema «I'eHeTHKA Ye10BEKa»

BapuanTt 1

3aganue 1. Eciu JkeHIIMHA ¢ BeCHYHWIKaMU (JIOMUHAHTHBIA NPU3HAK) U BOJIHUCTBIMU
BOJIOCAaMU (JJOMUHAHTHBIM NPU3HAK), OTELl KOTOPOIl HE UMEeJl BECHYIIEK U UMEIl IPSIMbIE BOJIOCHI,
BBIXOJMT 3aMYX 3a MY>KUMHY C BECHYLIKAMU U NPSIMbIMHU BojlocaMu (00a ero poauTesst UMEIu
TaKue K€ MPU3HAKHU), TO KaKUe AT Y HUX MOT'YT OBbITh?

3aganue 2. ¥V yenoseka rpymnmna kpoBu ABO koHTponupyercs Tpems amieiasimu resa : 1°,
[ u IB. I'en I* nomunupyer Hax reHom I°, amnens 1B - nag [°. Ilpu coBMecTHOM NpUCYTCTBUU B
reHotune ayeneit [ u B HacienoBanue uaET Mo TUITY KOAOMHUHUPOBAHUSI.

1) Ykaxxute BO3MOKHBIE T€HOTUIIBI TPYII KPOBH y uenoBeka. HazoBute ux ymcio.

2) CkonbKO pa3HbIX (PEHOTHUIIOB I10 TPYIIIE KPOBH MOKET OBITh y UesloBeKa?

3) YkaxxuTe reHOTHII JIt0JIeil TepBoii TPYIIBI KPOBH.

4) YkaxuTe reHOTHII JI0AeH BTOPOH TPYIIIbI KPOBH.

5) YkaxxuTe reHOTHII JIt0/Iel YeTBepTON TPYIIbI KPOBH.

Bapuanr 2

3ananme 1. Ecin kapernasplif (IOMHUHAHTHBIA NMPHU3HAK) MY)KUMHA JIEBIIA JKEHUTCS Ha
roiy0oria3oil *eHIIWHE MpaBlle (JOMUHAHTHBIM MPHU3HAK), TO YTO MOYKHO CKa3aThb O T'€HOTHUIIE
MaTepH, oTia 1 pedeHka?

3aganue 2. V yenoseka rpynmnsl kpoBu ABO xoHTponupytoTcs Tpemst ajiensmu resa . B
CEMbE TPOE JIE€TEN CO BTOPOH, TPEThEU U YETBEPTOU I'PYIIIIAMU KPOBH.

1) Kakoit reHOTHIT MOXKET OBITh y peOEHKA CO BTOPOM TPYMIIION KPOBH?

2) Kakoii TeHOTUTI MOXET OBITh Y peOEHKA C TPEThel rPyMHIol KpOBU?

3) Kakoii reHOTHI MOXKET OBITh y peOEHKa ¢ YETBEPTOM rpynoi KpoBu?

4) OnpenenuTs, BCE JIU JIETU POJHBIE?

5) MoxeT i B 3TOl ceMbe POJIUTHCS PeOEHOK C MepBON Ipynnoi KpoBu?

Bapuanr 3

3amanue 1. Y MyxXa U *KeHbl HOPMaJbHOE 3pPEHUE, & ChIH JaJbTOHHUK. KakoBbI T€HOTHUITBI
poauTenen

3ananmue 2. Y yenoBeka KaperiazocTh JOMUHUPYET HAJl TOIyOOTIa30CThIO.

B cembe kaperna3bix poJuTesel ueTBepo AeTeil: JBoe roay0oria3bix ¢ IepBOi U YeTBEPTOM
TPYIIION KPOBM M JBOE Kaperja3blXx CO BTOPOW M TpeTbed rpynmnod Kposu. [IpmsHakm
HaCJIEYIOTCS HE3aBUCHMO.

1) YkaxuTe reHOTUI MaTepHu.

2) YkaxkuTe reHOTHIl OTIIA.

3) Kakoii reHOTHIT MOKET OBITh y TOJIyOOTJIa3bIX JAETEH C MEepBOM M YETBEPTOM TpymImamMu
KpoBH?



4) Kaxoii reHOTHIT MOKET OBITh y Kaperia3blx JeTeil CO BTOPOH U TPEThel IpynmnamMu KpoBu?

Bapuant 4

3ananue 1. HopmanpHas xKeHIMHA UMeeT Oparta 1anbToHuKa. MoXeT Jin ObITh y Hee ChIH C
[IBETOBOMU CJICHOTOMN?

3aganue 2. V yenoBeka reH AajJbTOHU3MA JIOKAJIM30BaH B X-XpOMOCOME, a TPYIIbI KPOBU
— B ayTOCOME.

B cembe, rie jkeHIIMHA UMEET NEPBYIO IPYIIY KPOBH, a OTEL] YETBEPTYIO, POJUIICS ChIH
JTAIBTOHUK C TPEThEel Ipynmnoil KpoBu. Y poauTenei Ob110 HOpMaIbHOE 3pEHHE.

1) CKOIBKO THIIOB TaMeT MOKET OBITh Y MaTepu?

2) CKOJIBKO THUIIOB TaMET MOXKET OBITh y OTIa?

3) MoryT u cpenu OyAymuX J0Uepeid 3To CeMbH OBITh TaTbTOHUKH?

4) Moxketr nu cpear OyayIux ACTeH ATOM IMaphl POIUTHCS ChIH JAIBTOHUK C TIEPBOM
rpynmnon Kposu?

Bapmuant 5

3ananmue 1. 310pOBBI My>KUHMHA ATLOMHOC KEHUTCS Ha 3J0POBOM KEHITUHE, Yel oTel ObLI
remounuk, a Math — anbOuHOC. Kakue netu MoryT ObITh OT 3TOT0O Opaka U B KaKOH MpOmopIuu?

3ananmue 2. Y denoBeka IceBIOrunepTpouueckas MycKyabHas quctpodus (cmepts B 10—
20 75eT) B HEKOTOPBIX CEMbSIX 3aBHCUT OT PELIECCUBHOTO CIIETIJICHHOTO C MOJOM IreHa. bones3Hb
3aperucTpupoBaHa TOJbKO y MalbuuKkoB. Ilouemy? Ecnu 0oibHBIE MaJb4MKH yMHUPAIOT 0
neTopoxaeHus. To mouemy 3ta 601€3Hb HE SJITUMUHUPYETCS U3 MOMYIISIUN?

7. Tema «I'eHeTH4YecKHe npouecchbl B monyJasinusax. 3akon Xapau-Baiinoepra»

Bapuanr 1

1. I'pynna coctout u3 80% ocobeit ¢ renorunom DD u 20% c renotunom dd. [IpoBeaure
TEHETUYECKUN aHaU3 MOMYJISAIHNH CIETYIOIIET0 TOKOJICHHS.

1). KakoBa yacrota reHotumna dd B momynsuuu?

2). KakoBa yacroTa ayuienu d B nomynsiuuu?

3). KakoBa vacrora amnenu D?

4. KakoBa yactota renoturna DD?

5). KakoBa "yacToTa reTepo3uroTHOr0 reHoTUIa B OMyNIAuu, B %7

2. B nonynsiuuu 16 % moneit umerot rpynny kposu N. Onpenenurte A0I0 JUI C FPyNIaMu
kpoBd M 1 MN B 3T0#l monmynsiiuu Npy yCIOBUH MAaHMUKCHH.

Bapuanr 2

1. Bo MHoOrumx crtpaHax 0OpH pa3BeACHUU KPYIHOIO POraToro CKOTa BCTpeyYaeTrcs
pelieccuBHas ayTOCOMHAs aHOMAJIUS - KapJIMKOBOCTh. Macca Tena KapJMKOB B JBa pa3a MEHbIIIE
HOPMBI.

B mnotoMcTBe HEKOTOPBHIX OBIKOB MSICHOM MOPOJBI IIAPOJIE PETUCTPUPOBAIUCH CIydau
HOSIBIICHUSI KAPIIMKOBOCTH ¢ 4acToToi 23,3%. OT 3THX OBIKOB yuTeHO Bcero 620 moTOMKOB.

1). CkonbKo TeNsT ObLIN KapauKaMu?

2). KakoBa yacTtoTa periecCMBHOTO I'eHa B NOMmyIsuu?

3). KakoBa yacTtoTa JOMHUHAHTHOTO I'€Ha B TTOMYJISIIHH?

4). Kaxoil mpoueHT TensaT ObUTM HOCUTENSIMU TeHa KapJIMKOBOCTH, HO BHEIIHE OBUIH
HOpMAaJIbHbIE?

5). CKOJBKO TENAT OBLIN TeTEPO3UTOTHBIMHU 10 TeHY KapIHUKOBOCTH?

2. B momymsimuu, cocrosimiedt w3 100 momH mrogei, 40 TeIC. mopakeHO 3aboseBaHUEM,
BBI3BIBAEMBIM PELIECCUBHBIM reHOM. Eciu 3TuM JHiiaM BOCIPENATCTBOBATh B BOCIIPOU3BEICHUN
MOTOMCTBA M €CIIM YHUCJIICHHOCTH TOMYJAINU HE W3MEHUTCS, TO CKOJIBKO OONBHBIX OyIeT B
CJIeIYIOIEM MOKOJIEHUU?

Bapuanr 3

1. ¥V KyKypy3bl KpaxMaJUCTBIi 3HIOCIEPM SIBISETCS JOMHUHAHTHBIM IO OTHOLIECHUIO K
BOCKOBHJHOMY U Hacienyercas MoOHOreHHo. Ilpu ampobanuu copra ¢ KpaxMalHCThIM
SHIOCTIEPMOM OBLITO 00HApYk)eHO 16% pacTeHmi ¢ BOCKOBUIHBIM dH10ciepMoM. CeMeHa JTaHHOH



NaHMHUKTUYECKOM TOMYNAUMU OBUTM HCIOJB30BaHBI Ha MoceB. llpou3BenuTe TreHETHYECKUH
aHAJINU3 MOMYJISIUU CIEAYIOLEro OKOJIEHUS.

1). KakoBa yactoTa periecCUBHOMN ajien B HOMYIsiuun?

2). KakoBa yactora JOMHUHAHTHOM ajienn?

3). Cxounbko pactenuii (%) OyayT TOMHHAHTHBIMA TOMO3HTOTaMHU?

4). CKOJBbKO pacTeHUIl SIBIAIOTCS reTepo3uroramu, B %?

5). Ilpu ananu3e cemsiH Ipyrod momyisuuu oOHapyx)eHo 25% ceMsH C BOCKOBHIHBIM
sHgocnepmMoM. Kakoit mporeHT ceMsiH B JaHHOUN MOMYJISIUHN SBJSIOTCS T€TePO3UTOTaMU?

2. U3 84 ThIC. aerei, poauBumxcs B TedeHue 10 et B poauibHbix gomax ropoaa K, y 210
JeTeil oOHapyKeH MaTOoJOTMYeCKUi pelecCUBHBIN npu3Hak. [lomynsuus 3Toro ropoja orseyaeT
YCIOBUSM NaHMHMKCUM U TE€HOTHIIMUYECKOTO PABHOBECHS Ul JBYXAJIEIbHONW T'€HETHYECKOMN
cuctembl. OnpeienuTe 4acTOTy PELECCUBHOIO ayljiesid B JaiHy MOMYJISIIUU U YCTaHOBUTE €€
TEHETUUYECKYIO CTPYKTYPY.

Bapuant 4

1. Hanuume KpaTepHBIX COCKOB y CBMHEW - OJMH U3 CEPbE3HBIX IE(PEKTOB, MOCKOIbKY
MOPOCSTA U3 3TUX COCKOB HE MOJIY4al0T MOJIOKO U morubarot. KparepHocTh COCKOB 00yCI0BIIEHA
ayTOCOMHBIM PELECCUBHBIM [€HOM.

[To nannpiM baBapckoro WHCTUTYTa >KMBOTHOBOACTBa ['epMaHuU, BCTPEYaeMOCTh STOM
AHOMAJIMM Y CBUHEH MOPOJIbI JIaHIpac cocTaBisieT 6,6%. Yureno 1520 cBuHOMATOK.

1). KakoBa B momynsiuu 4acToTa reHOTUIIA )KUBOTHBIX, IMEIOIINX KPaTepHbIE COCKU?

2). KakoBa yacTtoTa JOMMHAHTHOT'O I'€Ha B MOMYJsALUN?

3). OmnpenenuTh 4aCTOTY IeTEPO3UTOTHOTO TeHOTHUIIA.

4). CKOIbKO CBUHOMATOK B JJAHHOM MOMYJISLUU MOKET UMETh KpaTEPHbIE COCKU?

5). Kaxkoil mpoueHT CBUHOMAaTOK MOTJIH ObITh HOCHUTENSIMU I'€éHa KPAaTEPHOCTH COCKOB B
TFeTEPO3UTOTHOM COCTOSTHUU?

2. Tlo HEKOTOpBIM JaHHBIM YacTOThl aijenedl rpymnm KpoBu cuctemsl ABO cpenu
€BPOIENCKOro HaceJIeHUs IPEJCTABJICHBI s Ta0JIULIE:

OTHUYECKUE TPYIIIBI YacToTsl ajuieneit
A IB 10
Pycckue 0,249 0,189 0,562
Bypsith 0,165 0,277 0,558
Adrnnyase 0,251 0,050 0,669

Onpenenure NpoLEHTHOE COOTHOLIEHHE JIOAEHN ¢ rpynnaMu kposu A, B, AB u 0 cpenn
PYCCKHX, OYpSITOB U aHTJIMYaH.

Bapuanr S

1. Hanuume KpaTepHBIX COCKOB y CBMHEW - OJMH W3 CEPbE3HBIX IE(PEKTOB, MOCKOIbKY
HOpOCATa U3 3THUX COCKOB HE MOJIYYal0T MOJIOKO U noru6arot. KparepHocTh cOCKOB 00ycIOBIeHA
ayTOCOMHBIM PELECCUBHBIM [€HOM.

ITo nanHbIM baBapckoro MHCTUTYTa >KUBOTHOBOACTBA ['€pMaHuu, BCTPEYaEMOCTb 3TOU
QHOMAJIMM Y CBUHEH MOPOIbI JIaHIpac cocTaBisieT 6,6%. Yareno 1520 cBuHOMATOK.

1). KakoBa B momyJsisiiuy 4acToTa F€eHOTUIIA )KUBOTHBIX, UMEIOIINUX KPATEPHBIE COCKU?

2). KakoBa yactoTa JOMHHAHTHOTO T€HA B IMOMYJISIITAN?

3). OmnpenenuTs 4acTOTy FeTEPO3UTOTHOTO T€HOTHIIA.

4). CKoNbKO CBUHOMATOK B JIAHHOM MOMYJISIIUU MOKET UMETh KpaTEePHbIE COCKU?

5). Kakoil mporeHT cBUHOMAaTOK MOTJIM OBITh HOCUTEISIMU I'eHa KPaTepHOCTH COCKOB B
re€TePO3UTrOTHOM COCTOSIHUU?

2. B nonynsauuu nroaen ogHOro ropoja B nepuog Mexay 1928 u 1942 rr. poaunocs 26 ThIC.
neted, u3 KoTtopeix 11 Oputnm OonbHBI Tamaccemueit (amemus Kymum), HaciaemyeMoi Mo
pelieCCUBHOMY THIY (AByXajliesnbHas cucreMa). OmnpenennTe 4acToTy pelecCUBHOTO ajulels U
FEHOTUITNYECKYIO CTPYKTYPY MOIMYJISIIIHH.



Bapuanr 6

1.V mokcoB 6enast okpacka BEHUHKA SIBISETCS IOMUHAHTHOM 1O OTHOIICHHUIO K KPEMOBOM.
[Tpu anpobanuy B MAHMUKTHYECKON MOmyisinuu (hJIOKCOB ObUTO 0OHapykeHo 4% pacTeHuid C
KpeMoBO# okpackoil. YureHo 800 pacTeHuUu.

1). KakoBa uacrora pereccCuBHOM aienu?

2). KakoBa yactora JOMHUHAHTHOM ajienn?

3). Ckomnbko pactenuit (%) sSBASIOTCS TOMUHAHTHBIMU TOMO3UTOTaMu?

4). CKOJIBKO PACTCHHH SIBISIFOTCS TE€TEPO3UTOTHBIMH?

5). CkoJibKOo 0CcO0€H B MOMYJSIIUU UMEIOT O€TyI0 OKpacKy?

2. HacnenctBenHas MeTreMorio0uHemMusi (TIOBBIIIEHHOE COJIep)KaHWe METIeMOIJIOONHA B
KpPOBHU BcliecTBUE JedekTa pepmeHTa auadopasbl) HACIEeIyeTCsl KaK PellecCUBHBIN Mpu3Hak. B
MOMYJISILIUKA 3CKUMOCOB AJisicku 0osie3Hb Berpeuaetcs ¢ yactotoit 0,09 %. Omnpenenure yactoty
FETEPO3UTOT B HOIMYJIALINH.

Bapuant 7

1. Y KpymHOTO pOraToro CKOTa JIOKYC 0-JIAKTOTJIOOYJIMHA PACIIONIOKEH B IISITOM XPOMOCOME.
B sTom nokyce BbIsiBiIeHBI aiiend A U B, KOTOpble HacleayloTcs M0 THIY KOJAOMUHUPOBAHUS.
Yacrora amenu A - 0,3. Kopossl renotuna AA umenu 60see BBICOKUN YJI0M, UEM KUBOTHBIE C
reHotunamu AB u BB.

Ha onnoii u3 ¢depm, rae 6pu10 yuTeHO 412 KMBOTHBIX, Y 37 TOJNOB OBUT OOHApYXEH o -
JTaKkTorino0ynuH AA.

1). Kakoii mponeHT >KMBOTHBIX JTAHHOW MOMYJISIUHA COCTABIISIOT TOMO3UTOTHI AA?

2. Kako# mpoIeHT >KUBOTHBIX IaHHOM MOMYJISIIIUI COCTABISIOT TOMO3UTOThl BB)?

3). Kakoii npoI1eHT >KMBOTHBIX SIBJSIOTCS T€TEPO3UTOTHBIMU?

4). CKOJBbKO KMBOTHBIX UMeeT reHoTun BB?

5). CKOJIbKO KMBOTHBIX UMEIOT TeHOTUIl AB?

2. B nonmynsnuM BCTpeuaeMOCTh 3a00JIE€BaHUS, CBA3aHHOTO C TOMO3UTOTHOCTBIO IO
petieccuBHOMY TeHy, coctaBisger 1 Ha 400 yenoBek. Onpenenure 010 HOCUTENEH 3a00JIeBaHUs
U YaCTOTHI Pa3HBIX TE€HOTUIIOB B 9TOH MOMYNAIMHU B JOMYIICHUH ABYXaJJIEIBHOTO MEXaHH3Ma
TE€HHOI'0 KOHTPOJISI U3y4aeMoro npu3Haka.

Bapuanr 8

1. V cBuHe KeMepOBCKOI MOPO/bl B cucTeme rpynn kposu F BeisiBieHO ABe aytenu - F* u
FP. Yacrora BcTpeuaemocTu renotuna F*F® paHa 13%, renoruna FPF° - 41%. IIpu o6cnenoBanuu
rpynn KpoBU yuTeHo 146 ronos.

1). OnpenenuTh B JaHHOM CTaJe 4acTOTy annenu FP.

2). OnpenenuTth B JAHHOM CTaJIe 4acTOTy ayenu F2.

3). Onpenenuts BO3MOXKHYIO YaCTOTY FeTepO3UrOTHOTrO reHotumna F/p.

4). CKOJNBKO TOJIOB MOTJIA MMeTh reHoTHI F¥P?

5). CKOJBKO TOJIOB MOTTIH MMETh reHotun FAF*?

2. Ilpu onpenenenuu rpymni KpoBu MN B Tpex momynsuusx ObUIM MOTYYEHBI CIEeYIOIIHIe
pE3yJIbTaThI:

1). B momyssiium 6entoro Hacesnenusi CIIIA gacToTsl Tpymim KpoBu coctaBisin: M - 29,16
%, N - 21,26 %, MN - 49,58 %.

2). B momymsium ackumMocoB Bocrounoit ['pennmannnu: M - 83,48 %, N-0,88 % u MN-
15,64%.

3). B nomymsmun koperHoro HaceneHus Ascrpamuu: M - 3,0 %, N - 67,4 % u MN - 29,6
%.

Onpenenure yacTorsl ajuiened M u N B KakI10#1 U3 TpeX MOMYJISALNAN.

Bapuanrt 9

1.V cBuHei OepkMpckoil mopo/sl B cucteme rpynn kposu F BeisiBiaeHo ABe ayutenu - F* u
FP. YacToTa BcTpeuaemoctn renoTHna paBHa 63%, resotuna FPP - 4%, TIpu o6cnenoBanuu rpymm
KpOBH y cBUHEM yuTeHo 250 royos.

1). OnpenenuTh B JAHHOMN MOMYIAIUHI YacTOTy ajneny FP.



2). Onpenenuth yactoty amwtenu F2.

3). OnpenenuTh 4aCTOTY T€TEPO3UTOTHOTO TEHOTHIIA

4). CKOJIBKO rOJIOB CBUHEIH MOIIH UMeTh reHoTHr F¥P?

5). CKOJIBKO TOJIOB CBHHEH MOTTIM UMETh reHoTun F¥/2?

2. B nomynsmusix EBponiel yactota 6onesnn Thrii-Cakca (nerckas popma aMaBpOTHUECKOM
MINOTHH), HACIEyeMOii 110 PelieCCHBHOMY THITy, cocTaBisieT 4 x 1075, Ha kakoe uncio ocobeii B
HOMYJISILIMY IPUXOAUTCS OJIUH HOCUTENb?

Bapuant 10

1. V cBuHe# OepKIIMpPCKOil Mopo ikl B cucteMe rpynin kposu F BeisiBieHO ABe amnenu - F* u
FP. Yacrora BcTpeuaemocTn reHoTHIA paBHa 63%, renoruna FP° - 4%, TIpu oGcnenoBanmy rpymm
KpOBH Yy CBUHEH yuTeHo 250 rosios.

1). OnpenenuTs B JAHHOI MOMYJIALUN YaCTOTY asteau FP.

2). Onpenenuts yactory awienu F2.

3). OmnpenenuTs 4aCTOTY IeTEPO3UTOTHOTO TeHOTHIIA

4). CKOJIBKO I'0JIOB CBHHEH MOIIIH HMeTh reHotut F¥/P?

5). CKOJNBKO rOJIOB CBHHEH MOTTIM UMeTh TeHoTHI F¥2?

2. 1327 312 pereid, poauBLInxcs B Topoe, y 32 oOHapyKeH MaToJIOTNYECKUH PELleCCUBHBII
npu3Hak. OmpenenuTe YacTOThl ajuleNieil B MOMYNSIMHA M YCTAaHOBUTE, HA KaKOE YHUCIIO
HOBOPOXKJICHHBIX PUXOAUTCS OMH HOCUTEIH 3a00JIeBaHMS.

Fab,

Fab,

IIpouenypa oneHMBaHUA KOHTPOJIbLHOI PadoThI

Bapuant KoHTpoJIbHOI paboThl 00y4YarOMIUACs BHIOMPAET METOJOM CIIYYailHOTO BBIOOpA.
Pemenne KOHTpOJbHOW pPAOOTHI OCYILECTBISETCS C LEIbI0 IPOBEPKU YPOBHS HABBIKOB
(BnazeHuii) 00y4aromuMcs o PEIIeHUI0 MTPAKTHYECKOH 3aauu.

OO0yuaroniemycs oOOBSBIISIETCS YCIIOBUE 33]1a4H, PEIICHUE KOTOPOW OH M3J1araeT MICbMEHHO.

O} PeKTUBHBIM HHTEPAKTUBHBIM CIOCOOOM pELICHUS 3a7ad SBISETCS COMOCTaBICHHS
PE3YJIBTATOB pa3pelIeHHs OJHOTO 33aJaHus IBYMs U 00Jiee MAIBIMHU TPYIIIaMU 00yJarOIUXCsl.

[TpoBepka 1 oIleHKa 3HAHUI TOJKHBI IPOBOUTHCS COTJIACHO AUIAKTUUECKUM MPUHIUIIAM
0o0ydenust. [Ipu 5TOM BBIACNSIOTCS CeAYIOMINUE TPEOOBAHUS K OIEHUBAHMIO:

- OOBEKTUBHOCTh — CO3JAaHHE YCIIOBUH, B KOTOPHIX Obl MAaKCHUMAIIbHO TOYHO BBISBISUIHCH
3HAHUA 06yqaeMLIx, NPCABABICHUC K HUM CIUHBIX Tp€6OBaHHfI, CIIpaBCAJIMBOC OTHOLICHUC K

KaKIOMY;
- 000CHOBaHHOCTh OLIEHOK — UX apryMEHTalus;
- CHCTEMAaTUYHOCTb — B@KHEHIIMN NCUXOJOrHMYecKuil (akTop, OpPraHU3ylIUi U

JUCLUIUIMHUPYIOLIUI  CTY/I€HTOB, (OPMHUPYIOLIMI HAaCTOWYMBOCTH U YCTPEMJIEHHOCTH B
JIOCTHKEHUH LIETIH;
- BCCCTOPOHHOCTH U OIITUMAJIBHOCTD.
ITpu oLieHKe YpOBHS pEIICHNs CUTYallMOHHOM 3a7jauy, yCTaHOBJIEHBI CIIEYIOIINE KPUTEPHH:
- IOJIHOTA MPOPAOOTKH CUTYALIUU;
- rpamMoTHast (popMyJIMpOBKa BOIIPOCOB;
- UCTIOJIb30BAHUE YUEOHO-METOANYECKOT0 00eCIIedeHnsl 1 pEKOMEHIALNH 110 TeEME 3a/1a4H;
- 0TOOp IJTABHOTO U MOJHOTA BHITIOJIHEHUS 33/1aHUS;
- HOBU3HA U HCOPAUHAPHOCTE MPCACTABJICHHOIO MaT€puaia u pemeHHﬁ;
- KQUeCTBO MJUIFOCTPATUBHOIO MaTepHalIa;
- CTpOﬁHOCTB, KpPaTKOCTb U YETKOCTb U3JI0KCHUS,
- pa3pelaronas Cuia, NepCIeKTUBHOCTh U YHUBEPCAIBHOCTD PELICHUIA.

Kpurepun onenkn:

- «OTJIMYHO)» - OTBET Ha BOINPOC 334y JlaH MpaBWIbHO. OOBACHEHHE X0/1a €€ PEeIIeHUs
noapoOHoe, MocienoBaTeIbHOE, TPAMOTHOE, C TEOPETHUYECKUMH OOOCHOBAHUAMHU (B T.4. U3
IPAaKTUKH), C MPaBWIbHBIM M CBOOOJHBIM BIJIAJICHHEM OMOMHIUKAIMOHHON TEPMHUHOJIOIHEH;
OTBCTBI HAa JOIMOJTHUTCIILHBIC BOIIPOCHI BEPHBIC, YCTKUC.



- «XOpOILLIOY»: OTBET HAa BOIPOC 3aJauu JaH npaBuwibHO. OOBSCHEHHE XO0Ja €€ peIleHUs
NoJpOOHOE, HO HEAOCTATOYHO JIOTUYHOE, C €AMHUYHBIMU OLUIMOKaMHU B JETaJIAX, HEKOTOPBIMU
3aTpyJHEHUSIMU B TEOPETUYECKOM OOOCHOBaHMM (B T. Y. U3 INPAKTUKH), OTBETHl Ha
JIOTIOJIHUTEIIbHbBIE BOIIPOCH! BEPHBIE, HO HEJJOCTATOYHO YETKHE.

- «YAOBJIETBOPUTEJIBHO»: OTBET Ha BOIPOC 33aJauu JaH npaBwibHO. OObSICHEHHE X0/1a ee
pelIeHHs] HEJOCTaTOYHO IIOJHOE, HENOoCIe10BaTeIbHOe, C OIIMOKAMHU, CJIa0bIM TEOPETUYECKUM
000CHOBaHMEM (B T.4. M3 IPAKTHKH), OTBETHl HA JOIOJHUTEJIBHBIE BOIPOCHI HENOCTATOYHO
YeTKHe, C OIIMOKaMHU B JAETaIsX.

- «Hey/0BJeTBOPHUTEJIbHO»: OTBET Ha BONPOC JaH HempaBuwibHO. OOBSICHEHHE Xona ee
pelIeHHs JaHO HENOJHOE, HEeMOC/EeN0BaTeNIbHOE, ¢ IpyObIMU omIMOKaMu, 03 TeOpeTHYECKOro
000CHOBaHHs, OTBETHI Ha JONOJIHUTEIbHBIE BOIPOCH! HENPABUIIbHBIE (OTCYTCTBYIOT).



