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ITosicHuTEIBLHASA 3aIMCKA

[Iporpamma BHEYpOUHO# AeSITEIBHOCTH «Perenne OMoJornuecknx 3aaad B paMmkax noarotoBku k EI'D» npennasnadena mis yuanmuxcs 10-11 kimaccoB cpenneit
HIKOJIBI.
[Iporpamma kypca paccuntana Ha 2 roga o0yudenusi: 34 qaca (1 gac B Hemenmio) B 10 kiracce u 34 yaca (1 gac B Hegemo B 11 kitacce).

AKTyaJqbHOCTb YMEHHUS PELIaTh OMOJIOTMYECKHE 3a1a4 BO3PACTAET B CBA3M ¢ BBeaeHUueM EI'D o 6uosoruu, a Takxke ¢ HEOOXOIUMOCTBIO IPUMEHSTh 3HAHMS,
MOJTyYCHHBIE HA YPOKaX U BHEYPOUHBIX 3aHATHIX, Ha pakTuke. [Iporpamma «PemieHne 6M0I0rnyeckux 3aay B paMKax noarotroBku k EI'D » He TonbKo pacumpsier
U CUCTEMaTU3HUpYeT 3HAHUA yJallluXcs, HO ¥ pacCMaTpUBAeT OCHOBHBIE 00I1€0MOI0rMUECKIE MTOHATUS U 3aKOHOMEPHOCTH, @ TAK’K€ HOCUT IIPAKTUKO-
OpPUEHTUPOBAHHBIN XapakTep. BakHas posib OTBOAUTCS MPAKTUUECKON HANPaBIEHHOCTH IIPOrpaMMbl KaK BO3MOYKHOCTH KauECTBEHHON MOATOTOBKH K 3a1aHusM EI'D.
Pemenue 3aia4 mo 6M0JI0ruM AaeT BO3MOXKHOCTD JIy4Ile T03HATh (PyHIaMEHTaIbHbIE 00IEONOIOTHUECKUE TOHATHS, OTPaXKaroIue CTPOeHUE U (HYHKIIMOHUPOBAHUE
OMOJIOTMYECKUX CUCTEM Ha BCEX YPOBHSIX OpraHM3allMU KU3HU. PerieHue 3a1ad mo3BOJseT TakKe YIIyOUTh U 3aKPENUTh 3HAHMS M0 pasjenaM oOrien
6uostorun.OcoOBblif aKLEHT B IpOrpaMMe AAHHOTO Kypca CJlIeNIaH Ha BBINOJIHEHNE pa3HOOOpa3HbIX 3aJaHUH 110 MOJIEKYJISIPHOM OMOJIOrHH, a TaKXkKe 3aJa4 10 T'eHEeTHKeE,
KJICTOYHOMY YPOBHIO OpTraHU3aIliy )KUBOU Tpupoabl. Kypce TecHo cBs3aH ¢ ypokaMu o01eil OMOJIOTHH U PEKOMEH/IOBAH yJalluMCsl, KOTOPBIE YBJIEKAIOTCS
OMOJIOTHEH U TOTOBSITCS K MOCTYIJICHUIO, COOTBETCTBYET TpeboBanusam DenepanpHoro ['ocynapcTBennoro O6pa3oBarensHoro Cranmapra.l eHeTnueckue,
MOJICKYJISIPHBIC 33]1aui BKJIIOUEHBI B Koaupukaropsl EI'D o 6uonoruu, mpuyeM B CTPYKTYpe SK3aMEHAIIMOHHON pabOThl CUNTAIOTCS 3aJaHUSIMU TIOBBIIICHHOTO
YPOBHS CJIOKHOCTH.

[Iporpamma qeMOHCTPHPYET CBSI3b OMOJIOTHH, B IEPBYIO OYepeib, C MEAUIIMHOM, CENEKITUEH

Iean kypca: Pa3Butue y yyamuxcs yMEHHUS M HaBBIKOB PELIEHUS 3aa4 110 OCHOBHBIM pa3jiejaM FeHETUKU U MOJIEKYJISIPHOI OHMOJIOTHH.

3agaum: - IPUBUTH UHTEPEC K OMOJIOTUH;

- YCTPAHUTH MPOOEIIbI B 3HAHUAX YUaAIIUXCS;

- IOKa3aTh MPAKTUYECKYIO 3HAYMMOCTB pa3zienoB «OO0mel OnoJorum» sl pa3IudHbIX 0TPACiIe MPONU3BOJICTBA, CENEKIIUH, METUIIHBI;
- HAYYUTh IPUMEHATH TEOPETUUECKUE 3HAHUS Ha MPAKTHKE;

- HAY9UTH OOBSICHATH KU3HEHHBIE CUTYallU C TOUYKH 3PEHUS TCHETHKH;

- copMUpOBaTh HEOOXOAUMBIEC HABBIKM U YMeHHS U1 ipoxoxxaeHus [ MA B popme EI'D.

[Tporpamma npegycMaTpuBaeT MPOBEACHUE ayIUTOPHBIX 3aHATUH, HA KOTOPBIX MEPBOHAYAILHO TTOBTOPSIOTCS U 0000IIAI0TCS TEOPETUUECKUE 3HAHUSL, KOTOpPbIE
3aTeM MPUMEHSIIOTCS JJIsl pEIeHUs 3a/1a4 COBMECTHO C YUUTEJIEM WJIM CaMOCTOATEIbHO. 3a/1auM U IpaKTHUecKue 3a1anus oepyres u3 coopHukoB KNMMos,
3aJJaYHUKOB 110 T€HETUKE ¥ MOJIEKYJIIPHON OMOJIOTHH.

[Ipemyiaraemas mporpamma paccuuTana Ha ydamumxcs 10 kimacca (6a30Boro ypoBHsi 00y4eHHs) M BKJIIOYaeT Matepuai Ha 34 yueOHBIX yaca.



3HATh:

TpeGoBaHns K yCBOCHHMIO y4eOHOI0 MaTepHaJa.
B pesyabTare H3y4eHusi IporpaMMsbl Kypca ydamuecst 10/1KHbI

oO11re cBeIEHUSI O MOJIEKYJISIPHBIX U KJIETOYHBIX MEXaHU3Max HAcJeI0BaHUs T€HOB U (OPMUPOBAHUS TPU3HAKOB; CHEU(PUUECKHE TEPMUHBI 1 CUMBOJIHKY,
HCIIOb3YEMBIE MPU PEIICHUU T€HETUUECKHUX 3a/1a4

3aKOHBI MEHJIeNsl U UX LIUTOJIOTMYECKHUE OCHOBBI

BU/JIbI B3aUMO/ICHCTBUS aJJICNIbHBIX U HEAJUICNbHBIX T€HOB, X XapaKTePUCTHUKY; BUJbI CKPEIIIMBAHUS

CIIETVIEHHOE HacJeI0BaHUE MPU3HAKOB, KPOCCUHTOBEP

HacJe0BaHUE MPU3HAKOB, CLETICHHBIX C [1OJIOM

reHeaJornYeCcKuil METO, WM METO/1 aHaIM3a POJIOCIOBHBIX, Kak (PyHAaMEHTAIbHBIA U YHUBEPCAIbHBIN METO U3yUYeHHs HACTEACTBEHHOCTH U
M3MEHYMBOCTH YEJIOBEKA

MOMYJISIIIUOHHO-CTaTUCTUUECKUI METO/1 — OCHOBY MOIYJISILIMOHHON TeHEeTUKH (B MEIUIIMHE IPUMEHSETCS IPU U3YUYEHUU HACJIEACTBEHHbBIX 00JIe3HE)

YMerh:

OOBSCHATH POJIb TEHETUKH B JOPMUPOBAHUU HAYYHOTO MUPOBO33PEHHUS; CO/Iep KaHe TeHETUYECKOM 3a/1a4H;

IIPUMEHSTh TEPMHUHBI 110 TEHETUKE, CHMBOJIMKY TP PELIEHUN T€HETUYECKUX 3a/1aY;

peniaTh TeHEeTUYECKHUE 3a]a4H; COCTABIIATh CXEMbI CKPEIMBAHUS;

aHAJIM3UPOBATh U IMPOTHO3MPOBATH PACIPOCTPAHEHHOCTh HACIIEICTBEHHBIX 3a00JI€BaHUI B MOCIEAYIOIINX TOKOJICHHIX

ONMMCHIBATh BUJbI CKPEIIMBAHUS, BUbI B3aNMOJCHCTBUS aJUIEJIbHBIX U HEAJJIEIbHBIX T€HOB;

HaXOAUTh MH(OPMAIMIO O METO/IaX aHAJIN3a POAOCIOBHBIX B MEIUIIMHCKHUX IEJIAX B PA3JIMYHBIX UCTOUHUKAX (Y4eOHBIX TEKCTaX, CIIPaBOYHHUKAX, HAYUYHO-
MOMYJISIPHBIX U3/IaHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax VIHTepHeT) U KpUTUUYECKU €€ OLEHUBATh;

HCIOJIB30BATDH IIpPlOﬁpeTeHHbIe 3HAHUA U YMCHUSA B HpaKTH‘IeCKOﬁ AEATECJIBbHOCTH H HOBCCI{HCBHOﬁ JKU3HU JJIA:

npo(UIAKTUKY HACIEICTBEHHBIX 3a00JI€BaHUM;
OLICHKH OTTaCHOTO BO3/CHCTBUS Ha OPTaHW3M YEJIOBEKA PA3IMYHBIX 3aTPSI3HEHUH CPeabl KaK OTHOTO M3 MyTareHHbIX (haKTOpOB;
OLIEHKU 3TUYECKHX aCIIEKTOB HEKOTOPHIX UCCIIEIOBAaHUN B 00JIaCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHE, HICKYCCTBEHHOE OIIIOIOTBOPEHUE)

Tembl pedepaToB U NPOEKTHBHIX padoT:

I'eneruka: ucTopus U COBPEMEHHOCTb.

MeTop1 U3yUeHHs HACTIEICTBEHHOCTH YEJIOBEKA.

['enernyeckas MEIUIIMHA: TIaTH B OyayIiee.

Uewm omacHbl OJIM3KOPOICTBEHHBIEC OpaKu?

N3ydenne u mporHo3upOBaHKE HACIECIOBAHUS KOHKPETHOTO IIPU3HAKA B CBOCH CEMBE.
N3yuenue nposiBieHU IPU3HAKOB Y JOMAIIHUX ITUTOMIIEB.



IInanupyemble pe3yJbTaThl 0CBOEHHA Kypca «Pemenune 6MoJI0ruueckux 3a1a4 B paMKax NoArotoBku k EI'J ».

JIn4HOCTHBIE pe3y/IbTAaThl OTPAXKAIOTCS B MHMBHIyaJIbHBIX KAUECTBEHHBIX CBOMCTBAX YYaIIUXCsl, KOTOPbIE OHHU JIOJKHBI TPHOOPECTH B IPOLIECCE U3YUEHUS
IIPOrpaMMbl BHEYPOUHOU AeATeNbHOCTH «Perienne OnoIornueckux 3a1au»

-YMETb PEaIN30BbIBATh TEOPETUUECKHE TO3HAHUS Ha NTPAKTHKE;

-BHJICTh 3HaYCHHE 00yUYCHHS JUIs IOBCEAHEBHOM XKHU3HU U OCO3HAHHOTO BBIOOpa Mpodeccui;

-IPOBOAUTH PabOTy HaJl OLUMOKAMHU AJIsi BHECEHUS] KOPPEKTUB B YCBAaUBAEMBbIC 3HAHHUS;

-UCTIBITHIBATH JIIOOOBH K MPHUPOJIE, YyBCTBA YBAXKECHHS K YUCHBIM-OMOJIOTaM, TeHETUKAM

-IpU3HABATh [IPABO KaXKJOr0 HAa COOCTBEHHOE MHEHHUE;

-(opMupOBaTH SMOIMOHATLHO-TIOJI0KHUTEIBHOE OTHOIIEHHE CBEPCTHUKOB K cede depes3 Tiy0oKoe 3HaHUe OMOJIOTHYEeCKOi HayKH;

-NIPOSABIIATH TOTOBHOCTb K CAMOCTOATENBHBIM MTOCTYNIKAM U IEHCTBHM Ha OJaro mpupo.sl;

-yMETb OTCTauBaTh CBOIO TOUKY 3PEHUS;

-KPUTUYHO OTHOCHUTBHCS K CBOUM IOCTYIIKAaM, HECTH OTBETCTBEHHOCTb 3a UX MOCIIEICTBUS;

-YMETb CIIyIIaTh U CIBIIATh IPYroe MHEHHE, BECTH JUCKYCCHIO, YMETh ONEPUPOBAThH (haKTaMM KaK Ul JOKA3aTeNbCTBA, TaK U JUIsl ONPOBEPIKEHUS CYIIECTBYIOIIETO
MHEHHS.

MeTtanpeaMeTHbIe Pe3yJbTaThl XapaKTEPU3yIOT YPOBEHb CHOPMHUPOBAHHOCTH YHUBEPCAIBHBIX CIIOCOOHOCTEH yyaluxcs, IPOSIBIISIONINXCS B IO3HABATEIBHON U
MPAKTUYECKON TBOPUECKOMN AEATEIbHOCTH

ITo3naBartenbubie YY /I:

-yMEHHE paboTaTh ¢ TEKCTOM, BBIIEIATH B HEM INIaBHOE;

-yMEHHE BBIOUPATh CMBICIOBBIC €IMHUIIBI TEKCTA U yCTAHABIUBAIOT OTHOLICHUS MEXIY HUMU;

-yMeHHe paboTaTh ¢ Pa3TUYHBIMUA UCTOYHUKAMHU HH(pOpMaIuu, mpeoOpa3oBbIBaTh €€ U3 OAHOI (POPMBI B APYTYIO, BBIIEIATH IJIaBHOE B TEKCTE, CTPYKTYPHPOBATh
y4eOHBI MaTepua;

-yMEHHE CTPYKTYPUPOBATh YUeOHBIN MaTepua, BbIIEIATh B HEM IJIaBHOE;

-yMEHHE JaBaTh XapaKTEPUCTUKY OCHOBHBIM THIAM OMOJIOTMYECKHX 3a/a4.

PeryasituBubie YY/I:

-BJIJIETh SI3bIKOM IPEAMETA; - 3HAIOT BKJIAJl BBIJAIOIIMXCS YUYCHBIX B Pa3BUTHE OMOJIOTUY;

-T€HETUYECKYIO0 TEPMUHOJIOTHIO U CHUMBOJIHKY;

-3HAIOT BIMSHHUE HETaTUBHBIX (PaKTOPOB HA FT€HETUYECKUE U3MEHEHNUS;

-HECyT 3HAHUS OKPYKAIOIUM O OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX

Komvmynukaruubie YV /I:

-y4aTcsi CaMOCTOSITEIIbHO OPTaHNU30BBIBATh YU€OHOE B3aUMOCHCTBUE B IPYIIIIE;

-00CYXJal0T pe3yabTaThl padOThI, BCTYNAIOT B IUAJIOT, Y4aCTBYIOT B KOJJIEKTUBHOM OOCYXKJICHHH;

-paboTas 1o IUIany, CBEpATh CBOU ACUCTBUS C LENIBIO U, IPH HEOOXOAUMOCTH, UCIIPABIATH OMINOKU CAMOCTOSTENbHO;

-TIPOSIBIITFOT TOTOBHOCTH K OOCYXACHHUIO Pa3HBIX TOUCK 3PEHUSI i BBIPAOOTKE OOIIEH (TPYyNITOBOM) TTO3UIINH;

-YMEIOT MPEJICTaBIsATH KOHKPETHOE CO/IepKaHie U COOOIAaTh ero B yCTHOU (opme;

-0OMEHUBAIOTCS 3HAHUAMU JUIsl IPUHATUSA 3(PPEKTUBHBIX COBMECTHBIX PELICHUH;



-yMeHHe paboTaTh B IpymIax, 0OMEeHHBATbCs HHPOPMAIIUEH ¢ OTHOKIIACCHUKAMU;

-3aIIOJTHSIOT TAOJIUITY 110 Pe3yNIbTaTaM M3Y4EHUs Pa3INYHBIX KJIACCOB BEIIECTB;

-YMEIOT MPEJICTABIATh KOHKPETHOE CO/Iep:KaHue U COOOIIATh €ro;

-MHTEPECYIOTCS Uy)KMM MHEHHEM U BBICKa3bIBAIOT CBOE;

-YMEIOT CIYIIATh U CIBIIIATE APYT IPYTa;

-YMEIOT NPEJICTABIATh KOHKPETHOE CO/ICPKAHNE U COOOIATh €ro0 B MMCbMEHHOW M YCTHOH (Gopme

IIpeaMeTHBbIe pe3yabTaThl XapaKTEPU3YIOT OMBIT YYAIIUXCS B IPEIMETHOM IeTETbHOCTH, KOTOPBII MPHOOpETaeTCs M 3aKPEIUIIETCS B IPOLIECCE OCBOCHHUS
y4eOHOT0 mpeaMera

-3HAIOT CUMBOJIMKY, KOTOpasi UCIIOJIb3YyEeTCs MIPU PELICHUH 3a71ay;

- [IpeameTHBIE pe3yJbTAThI XapaKTEPU3YIOT OIBIT YUAIIUXCS B IPEIMETHON IEATEIBHOCTH, KOTOPBIN MPHOOPETACTCS M 3aKPETUIIETCS B IIPOLIECCE OCBOCHHS
y4eOHOTO0 npenMeTa

-3HAIOT CHMBOJIMKY, KOTOpasi HCIOJIb3YyeTCs P PELICHNH 3a/1ay;

O01mme yyeOHbIEe yMEHH S, HABBIKH U CIIOCOOBI 1eITEJIbHOCTH
Ilo3nasamenvnan deamenbHoCmy
Omnpenenenre CTPyKTypbl 00bEeKTa MO3HAHNUS, TIOUCK U BbIIETICHUE 3HAUNMBIX (DYHKIIMOHAJIBHBIX CBS3€H U OTHOIICHUN MEX]y YaCTSIMH LIEJIOr0. Y MEHUE pa3iesaTh
MIPOLIECCHI HA ITAIlbl, 3B€HBS; BBIICTICHIE XapaKTePHBIX TPUUYUHHO-CIICICTBEHHBIX CBsi3ei.OnpeeneHne aJeKBaTHRIX CIOCOO0B pelieHus] y4eOHOM 3a71a4i Ha OCHOBE
3aJJaHHBIX alropuTMOB. KoMOMHMpOBaHME U3BECTHBIX aJITOPUTMOB JESITEILHOCTH B CUTYalLlUAX, HE MIPEIOJIaralolinX CTaHIapTHOE IPUMEHEHNE OJJTHOTO U3 HUX.
TBopueckoe penieHne y4eOHbIX U MPAKTHYECKHUX 3aa4: YMEHHE MOTHBUPOBAHHO OTKAa3bIBATHCS OT 00pa3iia, HCKaTh OPUTHHAIBHBIE PEIICHHSL.
Hugpopmayuonno-kommynuxamuenas oeamenpbHoOCmb
Hcnonb30BaHue AJis pelieHUs TO3HABATEIFHBIX 1 KOMMYHUKATUBHBIX 33/1a4 Pa3TUYHBIX HCTOYHUKOB MH(GOPMAIIUH, BKITIOYAs SHIIUKIIONIEIUH, CIOBApH, HHTEPHET-
pecypchl U ipyrue 0a3bl JaHHbBIX.
Peghnexcuenan oeamenvrocmo
CaMocTosiTenbHast OpraHu3ais yueOHo! AesTeNbHOCTH (IOCTaHOBKA LENH, TUIAHUPOBAHKE, ONPEACICHUE ONTUMAIIBHOIO COOTHOILIEHUS LIeTTH U CPEACTB U Ap.).
Brianenue HaBbIKaMu KOHTPOJISL U OLICHKU CBOEH AESTEIbHOCTH, YMEHUEM MPEABUIACTh BO3MOXKHBIE IMOCIEACTBUS CBOUX eicTBUil. [lonck u ycTpaHeHue NpU4nH
BO3ZHUKIIUX TpyaHOcTel. OlleHMBaHNE CBOMX YU€OHBIX JOCTH)KEHUM, TOBEJIEHUS, YePT CBOEH JINYHOCTH, CBOETO (PU3HUUECKOTr0 U SMOIMOHATILHOTO COCTOSHUS.
Oco3HanHOe omnpezeneHne chepbl CBOUX HHTEPECOB U BO3MOKHOCTEH. OlieHUBaHUE CBOCH ACSITENLHOCTH C TOYKU 3PEHUSI HPABCTBEHHBIX, IPABOBBIX HOPM,
ACTETUYECKUX LIEHHOCTeH. Vcronb30BaHne CBOMX MPaB U BHIMOJHEHHE CBOMX 00sI3aHHOCTEHN Kak rpaKIaHWHA, YieHa 00IIecTBa U y4eOHOro KOJJIEKTHBA.

Coaepsxanue nporpammsl 10 kiacc.

Tema 1. Pemienue 3aga4 mo MoJiekyJasipaoid oumosnoruu (104.)

Benenwne. benku. benku-nmoaumepsl, CTpYKTYphI OEIKOBOM MOJIEKYJIbI, (PYHKITMK OSIKOB B KieTKe. Pemenne 3aaad o teme 6enku. buocunres 6enka: kox JIHK,
TPAHCKPHUILHNSA, TPAHCISAIMS — TMHAMHUKa OMOCHHTEe3a Oernka, pemeHue 3a1ad. HykienHoBbie KUCIOTHI: cpaBHUTENbHAA XapakTepuctuka JIHK u PHK, pemenue
3a/a4. DHepreTuyeckuii ooMeH:MeTaboIn3M, aHaboIu3M, KaTabOoIM3M, aCCUMUIISIIUS, TUCCUMUIISILINS; 3TAIbl SHEPreTHYeCKOro 0OMeHa: OIrOTOBUTENbHBIH,
TJIMKOJIN3, KIETOYHOE JbIXaHue, penieHne 3a1a4. CrocoOsl AeieHus KIeTOK: MUTO3, Meli03. OCHOBHBIE 3Tarbl, (ha3bl, UX ocobeHHocTu. Pemienue 3amay.



Tema 2. Pemienue 3a1a4 no reneruxe (23 4.)

['eneTnueckue CUMBOIIBI M TEPMHUHBI. 3akoHbI ['. Menzens: (3aKkOHOMEPHOCTH, yCTaHOBJICHHbIE MeH 1eneM pu MOHO - U AUTHOPHIHOM CKPELIMBAHUN ), 33Ja41 Ha
3aKOHBI MeHiensl, pelieHre 3aja4 Ha MOHO — U IMTHOPUAHOE CKpeIllMBaHNE TIOBBIIIIEHHOHN CII0OKHOCTH. HermosiHoe ToMUHUpOBaHUe: pelleHre 3aa4 TOBBIILIEHHOM
cinoxuocTu. HacnenoBanue rpynn kpoBu. ['eHeTHka mosia; HacieJoBaHueE, CIIEIUIEHHOE € MOJIOM: (XpPOMOCOMHOE U HEXPOMOCOMHOE OIpE/IeNIEHUE 10J1a B IPUPOJIE),
pelleHre 3a1a4 Ha CIIETNIEHHOE ¢ TI0JIOM HacjenoBaHue. Pemienue koMOMHUPOBAaHHBIX 3a/a4. B3anumoeiicTBie reHoB: (B3auMOIEHCTBUE aJlJIeNIbHBIX U HeallJIebHbIX
I'€HOB), PELICHHE 3a/]1a4 MTOBBIIIEHHOM CJI0’KHOCTH Ha BCE BU/IbI B3aUMOAECHCTBHS: KOMIIEMEHTAPHOCTD, AIIMCTAa3, NoNUMepHto. 3akoH T. MopranaperieHue 3a1a4 Ha
KPOCCHHTOBED, COCTaBJICHUE XPOMOCOMHBIX KapT. 3akoH Xapau — BaitnOepra: neknus «Bcenen 3a Xapau u BaitHOeproMm, pemieHne 3a1a4 Mo reHeTUKE TOMYIISIUHI.
I'eneruka gejgoBeka: TCPMUHBI U CUMBOJIBI, pCHICHUC

Pacnpenesienne yueOHbIX yacoB no pasaenam (10 kiaacc)

No Pasoenst puetnoii npocpammsi Konuuecmeo uacos Konumpons 3nanuii
(ecezo)
1 | Pemenue 3a1a4 mo MOJIEKYJISIPHOM OMOI0THN 10 1
2 | Pemenue 3amad 110 reHeETUKE 23 1
Hrorosoe 3ansTHe 1 1
Hroro 34 3




TemaTnyeckoe NIaHUPOBaHUE

Ne

YPOK
a

Tema ypoka

Dnemenmaul cooepircanus

Jama

njiaan

daxm

Tema 1. Pemienne 3aga4 mo MoJiekyjasipuout omosioruu (10 u.)

1 Benenue. benku. Bbenku: aktyanuzanus 3HaHUN 10 TeMe (OeJIKU-TIOTUMEPHI,
CTPYKTYPBI OEITKOBOI MOJICKYJIbI, QYHKITUN OCJIKOB B KIIETKE),
penieHue 3aaa4

2 Pemenue 3amay mo reMe Oenku

3 Buocunres Oenka - buocunTes O6enka: akryanusanus 3HaHui mo Teme (kox JJHK,

aKTyanu3anus 3HaHUH TPAHCKPUIIIHS, TPAHCIIAIUS — TMHAMUKA OMOCHHTE3a OeIKa),
penieHue 3aaa4

4 Pemenue 3agau no reme

OouocuHTe3 Oenka

5} HyxknenHnoBbie KUCTOTHI - HyxknenHnoBble KUCTOTHI: aKTyaau3alus 3HaHUM 110 TEME 10 TEME

aKTyaJu3alus 3HAaHUN (cpaBauTenpHas xapaktepuctuka JIHK n PHK), pemenue 3amau

6 Pemenue 3agau no reme

HYKJICUHOBBIE KHUCIOTHI
7 DOHepreTuyeckuii 0OMeH - DOHepreTudeckuii 0OMEH: aKTyaJu3alysl 3HaHUH 110 TeMe




aKTyaJIn3alus 3HAHUU

(MeTaboaM3M, aHa00JIM3M, KaTa0O0JIM3M, aCCUMUJISIINUS,
JTUCCHUMHUJISIINS; ATAIlbl SHEPTE€TUYSCKOT0 OOMEHaA:
MOATOTOBUTENBHBIN, TTTMKOJIN3, KJIETOYHOE JABIXaHUE), PEIICHHE

8 Pemenne 3amad mo Teme 3amaq
DHepreTu4ecKii 0OMeH
9 CnocoObl AeIeHUs KICTOK CriocoOsl JeneHrs KIIETOK: MUTO3, Meii03. OCHOBHBIE dTarbl, (a3kbl,
nx ocobeHHocTH. Pemenue 3aaauq.
10 Pemenue 3amay 1mo reme MUTO3
11 Pemenue 3amau mo remMe Meio3

Tema 2. PemieHue 3a1a4 1o reHeTuke (

23 4.)

12 ['eneTnueckne CUMBOJIBI U ['eHeTM4eCKME CUMBOJIBI U TEPMUHBI.
TEPMUHBI
13
['eneTnueckne CUMBOJIBI U
TEPMUHBI IO TEHETUKE
14 3akons! I .Mengens 1 3akonsl ['. Menpens: akTyanu3aius 3HaHUH 10 TeMe
(3aKOHOMEPHOCTH, YCTaHOBIIEHHbIE MeHeNeM Ipyu MOHO - U
TUTUOPUTHOMCKPEIIUBAHUH ), TECTOBBI KOHTPOJIb YMEHHUSI PEIIATh
15 3akonsl I.Mennens 2 3a7a4M Ha 3aKOHbI MeH e, peyCMOTPEHHBIE TPOTPAMMOIi,
pelIeHre 3a1a4 Ha MOHO — U JIMTHOPUIHOE CKPEIINBaHUE
MTOBBIIIEHHOW CII0KHOCTH
16 Henonnoe nomunupoBaHue - Henonnoe nomMuHupoBaHue: akTyalu3alys 3HAHUHU 110 TEME,

aKTyaJu3alus 3HaHUH

pPEIICHUE 3a/a4 110 TEME MMOBBIIICHHON CIIOKHOCTHU




Henonnoe nomMmuanpoBaHue -
penieHue 3a1a4

17
18 HacnenoBanue rpynn kpoBu - | HaciienoBaHue rpyIin KpoBU: akTyalu3alus 3HAHUM 110 TEME,
aKTyalu3alnus 3HAaHAN pelIeHne 3a1au.
19 HacnepoBanue rpynn KpoBH -
peleHne 3a1a4
20 I'eneruka nosna - I'eneruka nosa; HaclIeJOBaHKE, CLEIUIEHHOE C MIOJIOM:
aKTyalu3alnus 3HAaHAN aKTyalH3alys 3HaHUH 110 TeMe (XPOMOCOMHOE U HEXPOMOCOMHOE
OIIpeZieNIEHUE T10J1a B IPUPOJE), PELICHHE 3a/1a4 HA CLEIJIEHHOE C
II0JIOM HACJIEOBAaHUE TIOBBILICHHOMN CII0KHOCTH
21 I'eneTuka nona - pemeHue
3a1a4
22 Pemenne koMOMHUPOBaHHBIX | PemeHne KOMOMHUPOBAHHBIX 33/1au.
3a/1a4 ¢ pe3yc-pakropom
23 Pemenne KOMOMHUPOBAHHBIX

3a7a4 ¢ TEHETUKOH I1oJI1a




24

B3auMoaelicTBuE TeHOB -
aKTyaJu3alus 3HAaHUU

B3aumoaelicTBrue TeHOB -

B3auMozeicTBre reHOB: akTyalu3alys 3HaHUH 110 TEME
(B3aMMOZEHCTBUE AJUIENBbHBIX M HEAJIEJIbHBIX T€HOB), PELICHHUE
3a/1a4 NOBBILIEHHON CI0KHOCTU Ha BCE BUJIbI B3AUMOJEHCTBHUSL:
KOMIUIEMEHTAPHOCTb, 3MHCTAa3, MOJIUMEPHIO

25
pelieHue 3aaa4d
26 3akon T.Moprana - 3akoH T. Moprana: akryanuzauus 3HaHui (mouemy T. Mopras,
aKTyaJu3alus 3HAaHUU CTaBsl 1IEJIb OPOBEPTHYTH 3aKOHKI I'. MeHaensi, He CMOT 3TOro
CeJNaTh, XOTs MOJYYUJI COBEPILIEHHO APYTHe pPe3yIbTaThl?),
pelieHre 3aJ1a4 Ha KPOCCUHTOBEP, COCTABICHUE XPOMOCOMHBIX
97 3axoH T.Moprana - pemienue Kapr.
3a1aqy
28 3akon Xapau — BaitHOepra 3akon Xapau — BaitnOepra: nekmus «Bcnen 3a Xapau u
Baitn6eprom, perienue 3a1a4 1o reHeTUKe MOy,
29 3akon Xapau — Baiin6epra -
pelieHue 3aaa4d
30 ['eneruka yenoBeka - ['enernka yenoBeka: akTyajau3alus 3HAHUHU 110 TEME, TEPMUHBI U
aKTyaln3alus 3HaHUU CHUMBOJIbI, PEILICHUE 3a7au.
31 I'eneTnka yenoBeka - pelieHue
3a1aq
32 [TonsiTue ponOCIOBHOM ['enernka yenoBeka: akTyajqu3alus 3HAHUHU 10 TEME, TEPMUHBI U

YCJIO0BCKAa

I'eneTnka yemoBeka - PCIICHUC

CHUMBOJIBI, PCIICHUC 3a/1a1.




3aga4

34 Hrorosoe 3ansatue HToroBas nuarHoCTUKA: pellleHne 3aHUMATENIbHbIX 3a]1a4.
Jlureparypa:
1. KonrponsHo-uzmeputensusie Marepuansl @UITH EI'D nox penakuueit B.C.Poxiosa,
Mocksa 2018r.
2. T'.A.Anensmuna, ®.K. AnenpmnH. ['eHeTHKa B 33a4ax - yueOHOe mocooue mo kypey ouonoruu/Mocksa «Ilmaneray, 2013 T.
3. A.A.Kupunenko CoopHuk 3amau no renetuku/ «Jlernon» Poctos Ha [lony, 2012 1.
4. O.b.I'mranu, O.H.Cnepanckas «O6mias ouonorus»/ «YHUKyM-1ieHTp» Mocksa 2001T.
5. A.A.Kupunenko EI'D buonorus «Monekynspaas 6uonorus/ «Jlernon» Pocros na [lony, 2017 r.




Ipunoxenne 1

JIJ1st yCIenrHoro pelieHust 3a7a4 1o TeHETHKE CIeAYeT YMETh BBIMOJIHATh HEKOTOPhIE HECTIOKHbBIE ONEPALMK U UCTIOIb30BATh METOAUYECKUE TPUEMBI.

[Ipexe Bcero HE0OOXOAMMO BHUMATEIBHO U3YyUUTh YCJA0BHeE 3aaaun. Jaxxe Te ydamnimecs, KOTOphIE XOPOIIO 3HAIOT 3aKOHOMEPHOCTH HACJIEAOBAHUS U YCIICIITHO
pelIaT reHeTUYECKUe 3aJ]a91, 9YacTO IOMYCKAIOT rPyOble OMMOKH, MPUIMHAMH KOTOPBIX SBIISICTCS HEBHUMATEIHLHOE UM HETIPABUIIBHOE TIPOYTECHUE YCIIOBHSL.
Crnemyroniium 3TaroMm sIBISIETCs OTpeielieHne THNA 3aga4u. J[J1s Toro Heo0X0UMO BBISICHUTH, CKOJIBKO Tap MPU3HAKOB pACCMATPUBACTCS B 3a7a4€, CKOJIBKO Map
TE€HOB KOAMPYET ITH MPU3HAKH, & TAK)KE YUCIIO KJIACCOB ()EHOTHUIIOB, MPUCYTCTBYIOIMINUX B IOTOMCTBE OT CKPEIIMBAHUS T€TEPO3UTOT WIIW MIPH aHATU3UPYIOIIEM
CKpENIMBaHUH, U KOJUISCTBEHHOE COOTHOIIICHHUE ATUX KaccoB. Kpome Toro, He0OX0AMMO YUHTHIBATh, CBS3aHO JIM HACJICIOBAHNE MTPU3HAKA C TIOJIOBBIMHU
XpOMOCOMaMH, a TAaKXKE CIETICHO UM HE3aBUCUMO HACJIeIyeTCs mapa Mpu3HakoB. OTHOCUTENBHO MOCIEIHEr0 MOTYT OBITh MPsIMbIE yKa3aHUs B yCIOBUU. Takxke,
CBUCTETHCTBOM O CIETNICHHOM HACJIEIOBAHUU MOXKET SBIIATHCS COOTHOIIEHUE KIACCOB C PA3HBIMU (PEHOTUTIAMHU B TIOTOMCTBE.

BrisicHeHHe TeHOTHIIOB 0CO0CH, HEM3BECTHBIX 110 YCIIOBHIO, SIBJISIETCS OCHOBHOM MEeTOAMYECKOi onepanueii, HECOOXOIUMOM /I PEIICHHUS TeHETHYECKUX 3a/1a4.
[Tpu aTOM perieHue Bceraa HaJlo HaYMHAThH C 0CO0EH, HECYIIMX PEIeCCUBHBIN MPU3HAK, TTOCKOJIBKY OHM TOMO3UTOTHBI U UX TEHOTHII IO 3TOMY MPU3HAKY OJTHO3HAYCH
— aa. BeIssCHEHHE TCHOTHITA OPTaHU3Ma, HECYIIETr0 JOMUHAHTHBIN MTPU3HAK, SBIISIETCS 00Jiee CI0XKHON MPOOIEMOii, TOTOMY UYTO OH MOXKET OBITh TOMO3UTOTHBIM (AA)
WJIA TETEPO3UTOTHBIM (Aa).

KoHeuHbIM 3TanoM pemnieHus sSBIseTcs 3aMuch CXeMbl CKpelnuBaHus (0paka) B COOTBETCTBHH ¢ TPEOOBAHUSMH 110 OPOPMIICHUIO, & TAK)KE MAaKCUMAIHHO
MOAPOOHOE U3JI0KEHNE BCETO X0/1a PACCYXKIICHHUH 110 PEIICHUIO 33]1a4H C 005S3aTeIbHBIM JIOTHYECKUM 000CHOBAaHHEM KaX10Tr0 BbIBOJA. OTCYyTCTBHE OOBSICHEHHS
Jla’Ke OUEBUIHBIX, HA TIEPBBIN B3TJIS, MOMEHTOB MOKET OBITh OCHOBAaHUEM JIJISl CHIDKEHUS OLICHKH Ha DK3aMEHE.

OmHAKO OMBIT TOKA3bIBAET, YTO OOIBIIMHCTBO YUAIIUXCSI UCIIBITHIBACT 3HAYUTEIbHBIC TPYAHOCTH MPU PEIICHUN TeHETHYECKHUX 3a]1ad.

MNPUJIIOKEHME 2.
HcTopusi mepBbIX OTKPHITHI.
Menzens ['perop Norann (1822-1884) — yenickuii y4eHblil, OCHOBOIIOIIOKHHUK reHeTHKH. B 1843 rony 3akoHumi yHuBepcHUTeT 1o Kypey «Punocopus». (B To Bpems
Kypc punocoduu ObU1 3HAUNTENBHO MIHUPE, YEM Cceifuac, U BKJIIOYal B ce0sl TaKKe €CTeCTBEHHbIE HAyKU U MaTeMaTuky). Cpa3sy ke o OKOHYaHUH YHUBEPCUTETA
MeH e TOCTPUTCSl B MOHAXH B aBI'YCTMHCKHUI MOHACTHIPD B T. bpronHe (HbiHe BpHO); m03e OH cTas HacTosTeeM 3Toro MoHacTeips. B 1856-1863 rr. mposen
3HAMEHUTHIC OTBITHI 110 THOPUAN3AINH TOPOXa, PE3YIbTaThl KOTOPOTO ObUTH M310KEHHI B 1865 romy B O0mecTBe UCTbITaTeNel IPUPOIbl B bpioHHe, a 3aTeM
oryOIMKOBaHbI B paboTe «ONbITH HaJl PAaCTUTEIBHBIME THOpHIaMI». Y cnexy pador Menens cnocoO0CTBOBAIO TO, YTO IPU MPOBEIEHUH SKCIIEPUMEHTOB OH
MCIIOJIb30BaJl CTPOTYIO M XOPOILIO MPOYMaHHYI0 MeTOIUKY. OCHOBHBIE €€ OCOOEHHOCTH 3aKIIIOYAIOTCS B CIEIYIOIIEM:
-HCIIOJIb30BaHUE CAMOOTIBUISIONIETOCS PacTeHUS (TOPOX);
-HCII0JIb30BaHKUE TOJIKO YUCTHIX JTUHUH (Ha BhIBEIEHHUE KOTOPBIX OH MOTPATHII HECKOJIBKO JIET); ~MCKIIIOUEHHE BO3MOKHOCTH CIY4YaitHOrO MepeonbUIeHUS
(mpoBOAMIIOCK JINOO MEPEKPECTHOE OIBUICHHE CAMHUM HCCIIeI0BaTeNEM, JTH00 UMEI0 MECTO CaMOOTIbUICHHE);
-B HavyaJle CBOMX HccieloBaHui MeHenb Ha0o1al 3a HacleJ0BaHWEM OJIHOTO MPU3HAaKa, U JIMIIb M0Cje YCTAaHOBJICHUS 3aKOHOMEPHOCTEN HACJIeJOBaHUSI OHOTO
NPU3HAKA OH MEpelIes K U3yYeHUIO HaCcle0BaHHsI OTHOBPEMEHHO HECKOJIBKHUX MPU3HAKOB,;
-BBIOOD 11 pabOTHI IPU3HAKOB, BCTPEUAIOIIMXCS JIUILB B IBYX YETKO pasinyaromuxcs Gopmax
(apTepHaTHBHBIC TTPU3HAKH). Bcero MeHmenem ObI10 B34TO 7 TaKUX MPU3HAKOB;



-UHJMBUAYAJIbHBIN aHAIU3 NOTOMCTBA KaXJI0r0 CKPEIIMBAaHMUS;

-MCTOJIb30BaHUE OOJIBIITNX BHIOOPOK U MATEMAaTHUYECKHX METOJI0OB 00PaOOTKH pe3yabTaTOB CBOMX IKCIIEPHUMEHTOB.

OcHoBHOE 3HaueHue paboT MeHaemnst Ui BCETo MOCIEAYIOIEr0 Pa3BUTHS OMOIOTUU COCTOUT B TOM, YTO OH BIIEPBBIE C(HOPMYTUPOBAII OCHOBHBIE 3aKOHOMEPHOCTH
HACJIETOBaHUS: TUCKPETHOCTh HACIECTBEHHBIX (PaKTOPOB M HE3aBUCUMOE X KOMOMHUPOBaHUE NpU Niepejaue U3 MOKOJIeHUs B okosieHue. Cienyetr uMeTh B BUAY,
4TO BO BpCMCHaA MGH,Z[G.H}I 6HOHOI‘I/I NpUACPKUBAIMCh NPUHIUITHAJIBHO UHBIX B3TJIAA0B HA HACJICAOBAHUC: OHU 6I>IJ'II/I CTOPOHHUKAaMHU TCOPUHN CIIUTHOM
HACJIEICTBEHHOCTU. MeHienb copMyIMpoBa 3aKOHbI HACJIEJOBAHMS 33/10JIT0 IO TOTO, KaK OBLIM OTKPBITHI MaTepHalibHbIE HOCUTENU HACIEACTBEHHOCTH
(XpOMOCOMBI M T€HBI) 1 MEXaHU3MBI, 00€CTICUMBAIOIIIE MTePEIauy ITUX HOCUTENEH CIeAYIONUM MOKOJICHHUSIM — MEH03 U TBOMHOE OILIOIOTBOPEHHE Y IIBETKOBBIX
pacTeHui.

OcHoBHbBIEC T¢HeTHYEeCKHE MOHATUS H TEPMHHBI.

XpoMocoMHast TEOPHA HACJEeACTBEHHOCTH.

1. 'eneTnyeckue NOHATUA U TEPMHHBI.

Jlnst u3ydenus ar000i Hayku He0OX0AUMO 3HAHUE €€ CIIeHUAIbHBIX TEPMUHOB U MOHATHH.

ITo3zHakoMuMCSl C OCHOBHBIMU TEPMHUHAMU U MOHATUSAMU HAyKH T€HETHKHU.

HacnencTtBeHHOCTh M M3MEHYMBOCTD — JIBa IPOTUBOINOJIOKHBIX CBOMCTBA OpraHU3Ma, KOTOPBIE COCTABIISIIOT €IMHOE 11ea0€e. IMEHHO 3TH CBONCTBA SBJISIOTCS OCHOBOM
JUISL SBOJIIOLIMH

opranudeckoro mupa. Hacneocmeennocms — 310 CIOCOOHOCTh OpraHU3Ma COXPAHATH U MepeaBaTh CIEAYIONIEMY MTOKOJICHHIO CBOM MPU3HAKU U 0COOEHHOCTH
pa3BuTHs. biaronaps 3Toi ciocOOHOCTH KaX/IbIii BUJ] COXpaHsET CBOM CBOMCTBA U3 ITOKOJIEHUS B TIOKOJIeHue. M3Menuueocms — 370 CIOCOOHOCTh OpraHu3Ma
M3MEHSATHCS B IIPOIecce MHIAMBUAYAILHOTO PA3BUTHA MO BO3IEHCTBHEM (PaKTOPOB CPEIbI.

Enununia MmaTepuanbHOM OCHOBBI HACIIEJCTBEHHOCTH — 2eH — y4acToK MoJiekyibl JIHK, oTBeTcTBEeHHBIN 3a TPOSBICHHE KaKOT0-TH00 Mpu3HaKa. [ eHbl
pacnosararTcs B ONPEICIICHHBIX y4aCTKAaX XPOMOCOM — JIOKYCaXx.

Hacneocmeennwtii paxmop — BBeaennoe I'. Menaenem nousirue, KOTOpsIM OH 0003HAYMII IPU3HAK, TIEpeIaloLIiics 0 HacIeACTBY. BriocnencTBum st
oIpeJiesIeHus 3Toro noHATus B. MloraHceHoM OblI BBEIEH TEPMUH «TCHY.

Peanuzanus npu3Haka y opraHu3Ma OCYIIECTBIISIETCS IO CXeMe: I'eH — 0elloK — Mpu3HaK. I omonozuunbie Xpomocomovl — XpOMOCOMBI, COJIEPKAIIUE OAMHAKOBBIN
Ha0Op T€HOB, CXOAHBIX TI0 MOP(OJIOTMIECKUM MTPU3HAKAM, KOHbIOTUpYIONTHe B ipodase I meiiosa.

Junnoudnaa knemka — KieTka, IMEIOIIas B2 TOMOJIOTHYHBIX HA0Opa XpPOMOCOM.

VY IWUITOUIHBIX KJIETOK B TOMOJIOTMYHBIX XPOMOCOMAX HaXOAATCS T€HBI, PEryJIUPYIOIIUE Pa3BUTHE ONHUX U TEX K€ NIPU3HAKOB. [IapHbIE T€HBI, PaCIIOJI0KEHHBIE B
OJTHUX M T€X e JIOKYCaX TOMOJIOTUYHBIX XPOMOCOM M OTBETCTBEHHBIC 3a MOSIBIIEHUE OJHOTO MPHU3HAKa (Harmpumep, iBeTa BOJIOC, I1a3, GOpMBI yXa u T.1.),
Ha3bIBAIOTCS Q/L1EAbHLIMU 2EHAMU (AN1eNAMU).

Annenu 0603HavaIOTCS OyKBaMu JTaTHHCKOTO andasuta: A, a, B, B, C, c u T.x.

AntenbHbIE TEHBI MOTYT HECTH OJMHAKOBBIE MJIM IIPOTUBOIIOJIOKHBIE Ka4eCTBAa OAHOIO Ipu3Haka. [locienHne Ha3bIBAIOTCS a1bmepHamueHblMu. ANbTCPHATUBHBIMA
ABIIAIOTCSI, HAIPUMED, AJUIEIIM TEMHOM U CBETJION OKPACKHU BOJIOC, CEPOT0 M KAapero LIBETA IJ1a3, KEJITOM U 3eJIEHOM OKPaCKU CEMSIH.

AnnenbHble T€Hbl MOTYT ObITh JOMUHAHTHBIMU U PELIECCUBHBIMU.

Jomunanmnutit npusnak (2en) — TOCIOACTBYIOIINNA, TTpeoOIaaroIuil MPU3HAK, MPOSBISAETCS BCEra Kak B TOMO3UTOTHOM, TaK U B TETEPO3UTOTHOM COCTOSIHUH.
JIOMUHAHTHBIN TpU3HAK 0003HAYaeTCs 3arJaBHBIMU OyKBamMH JaTuHCKOro aindasura: A, B, C u t.1.



Peyeccuenwiii npuznax (2em) — oAaBIAEMbII IPU3HAK, TPOSBIIAIOIIUICS TOJIBKO B TOMO3UTOTHOM COCTOSIHUH. B reTepo3uroTHOM COCTOSIHUM PELIECCUBHBIN MPU3HAK
MOJKET ITOJIHOCTBIO WJIM YACTUYHO MOJABJIATHCSA TOMUHAHTHBIM. OH 0003Ha4aeTcsi COOTBETCTBYIOLIEH CTPOUHON OYKBOI JJaTUHCKOTO andaBuTa: a, B, C U T.J.
T'omo3uzoma — 310 xietka (0coOb), UMEIOIIAas OJUHAKOBBIC AJUICTH OJHOTO T€Ha B TOMOJIOTUYHBIX XpoMOcoMax (AA uiu aa).

TI'emepo3uzoma — 310 KxieTKa (0co0b), UMEIOLIAs pa3Hble aJUIEIN OJHOIO F'eHa B TOMOJIOTMYHBIX XpoMocoMax (Aa), T.e. Hecylias albTepHATUBHbIC IPU3HAKU.
TI'enomun — COBOKYITHOCTh BCEX HACJIEACTBEHHBIX NMPU3HAKOB (T€HOB) OPraHU3Ma, MOJIyYEHHBIX 0COOBIO OT POAMTENEH, a TAKXKE HOBBIX CBOMCTB, MOSBUBIIMXCS B
pe3yiabTaTe MyTalluii T€HOB, KOTOPBIX HE OBIJIO y POAUTENEH.

@enomun — COBOKYIIHOCTb BHYTPEHHUX U BHELIHUX IIPU3HAKOB, KOTOPBIE IIPOSABIISIOTCA Y OPraHU3Ma IIPU B3aUMOJECUCTBUU CO CPENOH B IIPOLIECCE
WHIVBUAYAJIBHOTO Pa3BUTHUs opranusma. Ilepenadya HaciaeICTBEHHBIX IPU3HAKOB MPOUCXOANT IIPH JCIICHUH KICTKU U Pa3MHOKEHUH OPraHU3Ma: IPU I0JIOBOM
Pa3MHOXEHUHU — Yepe3 MOJIOBbIE KIETKU — 2aMentbl; TIPH OECIIONIOM Pa3MHOXKEHUN Yepe3 COMAaTUYECKHE KIETKH.

Comamuueckue KiemKu — KJICTKY Tela.

I'ernom — COBOKYITHOCTH T€HOB B raryIonJTHOM Habope XpOMOCOM JaHHOTO OpraHu3Ma. Kapuomun — COBOKYITHOCTb ITPU3HAKOB XPOMOCOMHOT0 Habopa (4ucio,
pasmep, popma XpoOMOCOM), XapaKTEPHBIX IS TOTO WJIK MHOTO BHJA.

I'enogpono — CoBOKynIHOCTb I'€HOB MOMYJISILIUY BUJIa WIIM JPYTOM CUCTEMAaTUYECKOW €JMHUIIBI HA TaHHOM OTPE3KE BPEMEHHU.

Mymayua — BHE3aITHO BO3HUKAIOUINE HACICICTBEHHbBIC N3MCHEHHS T€HOTHUIIA.

O003Ha4YeHUsI 1 CUMBOJIbI, HCIIOJIb3YyeMble B TeHeTHKe.

Popurennsckue ocobu (nar. «mapentey) — P.

XKenckast 0coob — 9.

Mysxkckas 0co0b — 3.

Oco0u epBoOro MoKoJeHus1, TMOpUIHBIe 0coou (n1at. «pununy) — F1 Bropoe mokonenue rudpumos — F;.

lamersr — G .

JomunanTHbie amenu — A, B, C ... PeueccuBHsie amienu — a, B, ¢...['erepo3urora — Aa.

JoMmuHanTHas Tomo3urora — AA.

PenieccuBnas roMo3uroTa — aa.

Jlurerepo3uroTa (reTepo3urora mpu TUTHOPUIHOM CKpeluBanun ) — AaBB.

JloMHUHaHTHAsi TOMO3UTOTa MPU TUTHOPUIHOM cKpemuBanun — AABB. PernieccuBHasi roM0o3Urora mpu TurHOpUIHOM CKPEITUBAHUU — AaBB.

2. MeToabl reHETHKH.

Jis u3ydeHust 3aKOHOMEPHOCTEH HACIEACTBEHHOCTH M M3MEHUHMBOCTH HCIIOJIB3YIOTCS Pa3IMYHbIE METO/Ia HAYKH.

Tubpuoonozuueckuii mMemoo — 3TO CKPEIIMBAHUE PA3IMYHBIX 10 CBOMM IIPU3HAKaM OPTaHU3MOB C IIEIBI0 U3YyUEHHUS XapaKTepa HacJIeIOBaHUsI IPU3HAKOB Y
MMOTOMCTBA. DTOT MeTOJ] ObUT UCTONIb30BaH ['. MeHaenem npu u3ydeHrur HaCclleIOBaHHs CEMU KOHTPACTHBIX MIPU3HAKOB Y pacTeHUl ropoxa. OpraHu3Msl,
TOMO3HUTOTHBIE TI0O OJHOMY WJIM HECKOJIBKUM MTPU3HAKAM, TIOJTydaeMble OT OJTHOM CaMOOTBUISIFOIIEHCS UITH CaMOOTLIIOIOTBOPSIIOIEHCS 0COOM 1 HE JAroNIue B
MTOTOMCTBE TIPOSIBJICHHS albTEPHATUBHOTO MPU3HAKA, HA3BIBAIOTCS YUCHION JIUHUECH.

OpraHu3Mbl, MOTYYEHHBIE OT CKPEIIMBAHUS ABYX TCHOTHITMYECKH Pa3HbIX OPTaHU3MOB, HA3bIBAIOTCS cUOpUOAMU.

[To pe3ynbraraM THOPHIN3ANNH OTPEICIIAIOTCS JOMHUHAHTHBIE MPU3HAKH, TI0 XapaKTepy MPOSBICHUS IPU3HAKOB y THOPHUIOB — MOJTHOE WIIM YaCTUYHOE TI0/IaBJICHHE
PEIEeCCUBHBIX TIPU3HAKOB.



2. Humonozuueckue memoost OCHOBAHBI HA aHAIN3E KapHOTHIIa 0cO0el, M3yUYeHUH Mpoliecca Meii03a, TOBEACHUS XPOMOCOM B Meiio3e U 00pa30BaHMs raMerT.
[Ipu u3yyeHnr XpoOMOCOMHOTO Habopa JTF0O60r0 OpraHr3Ma YUYUTHIBAIOTCA CeYIONIHe MpaBuiIa: 1) YUCI0 XpOMOCOM B COMaTHUECKUX KJIETKaX KaXKJoro BUJA B
HOPME IIOCTOSIHHO;

2. y IUIUIOMJIHBIX OPraHU3MOB B COMaTHUECKUX KJIETKaX BCE XpPOMOCOMBI MTapHbIE, TOMOJIOTHYHbIE; FaIUIONAHBIN HA0Op XpOMOCOM UMEIOT TOJIBKO raMeThl, a y
pacteHuii — rameTour;

3. KaxJas XpOMOCOMHasl apa MHAWBHIyallbHA U OTIIMYAETCS 110 CBOUM MapaMeTpaM OT APYTUX; MPU OKPAIUBAHUHU UMEET pa3inyHyio nuddepeHnuanbHyo OKpacKy —
YepeAOBaHUE CBETIBIX U TEMHBIX MOJIOC.

Jjis cucTemMaTu3alui U U3y4CHHs KapUOTHITA XPOMOCOMBI PACIIONAraloTCs MOMAPHO M0 Mepe YOBIBAHMS UX BEITHYUHBIL.

3. Monexynapno-zenemuyeckuil memood OCHOBAaH Ha U3YYEHUU CTPYKTYpPbI F€HOB, X KOJMYECTBA U NOCIIeA0BaTENbHOCTH pacnosnoxenus B [IHK; BeisiBnenun
HYKJICOTHIHOM MOCJIEI0BATEIbHOCTH OTJICIbHBIX T€HOB, FTEHHBIX aHOMAJIUH, ONPEeAeICHNH TeHOMa opraHu3ma, T.e. Bcelt ctpykTypsl JJHK, conepxkametics B
rarIonTHOM Habope XPOMOCOM.

3. XpomMocoMHasi TeOPHUS HACJIEICTBEHHOCTH.
OcCHOBHbBIE TOJI0KEHUSI XPOMOCOMHOM T€OPUH HACIEICTBEHHOCTHU ObLUTH CPOpMYyTHUpPOBaHBI aMepUKAaHCKUM ydeHbIM Tomacom Mopranom B 1911 roay. B ocHoBe
TEOPHH JISKUT MOBEIEHUE XPOMOCOM B MeH03€, OT KOTOPOTO 3aBUCUT KaueCTBO 00PA3yIOIIUXCS FaMeT.
OCHOBHBIE MOJI0KEHUS XPOMOCOMHOM TEOPUH HACIECICTBEHHOCTH:
o Enununeil HacnencTBeHHON HHPOPMAIINH SIBJISIETCS T€H, JIOKATU30BAaHHBIN B XpOMOCOME.
o Kaxnasg xpoMocoma coiepKUT MHOXKECTBO T'€HOB; I'€Hbl B XPOMOCOMAX PACIOIararoTcs JMHEHHO, KaXIblil T€H NMEET OIPeeIeHHOE MECTO (JIOKYC) B XPOMOCOME.
o ['eHbI HacIeACTBEHHO AUCKPETHBI, OTHOCUTEIBHO CTAOMIIBHBI, HO IIPH 3TOM MOT'YT MYTHPOBATb.
o ['eHbl, pacnosoKEeHHBIE B OJHONW XPOMOCOME, HACJIEIYIOTCSI COBMECTHO, CLEIUICHO.
o CueruieHrne reHOB MOXKET HapyIaThCsl B IIPOIecce Mei03a B pe3ysibTaTe KPOCCHHTOBEPA, YTO YBEIMUMBACT YHCIO KOMOWHAIIMI T€HOB B raMeTax.
e YacroTa KpOCCHHTOBEpa NMPSIMO NMPONOPLHOHAIBHA PACCTOSHUIO MEXy T€HAMHU.
e B nponecce Melio3a ToOMOJIOTHYHBIE XPOMOCOMBI,  CIEI0BATENBHO, AJUICIbHBIE TEHBI IONAJAI0T B PA3HbIE TAMETHI.
e Heromonoruunsie XpoMOCOMBI pacCXOAATCS IPOU3BOIBHO, HE3aBUCUMO APYT OT Ipyra U 00pa3yroT pa3inyHble KOMOMHALIMY B raMeTax.

3nauenue Xxpomocomnoit meopuu HaciedcmeeHHOCHU.

* Jlana oObsicHeHHE 3aKoHaM MeHaes.

*BCKpBIJIa OUTOJIOTUYCCKUEC OCHOBLI HACJICAOBAHUA ITPU3HAKOB.
*O0BsicHUIIA TCHETHYECKUE OCHOBBI TEOPHUHU €CTECTBEHHOTO 0TOOpA.

MoHnoru0puaHoe cKkpeniuBaHue.
3agaun:
. MOBTOPUTH CYIIHOCTD MEPBOTO U BTOPOT'O 3aKOHOB I'CHCTUKU
e IPOAOIKATh (POPMUPOBATH YMEHUS IPUMEHATH 3HaHUS O MUTO3€, MEHO03€ U OIJIOJOTBOPEHHUH AJIs1 OOBSICHEHHS TEHETHYECKUX 3aKOHOMEPHOCTEH;



MO3HAKOMUTH YUAIIUXCSI C PA3TMYHBIMA T€HETHUECKUMU SIBICHUSMU H 3aKOHOMEPHOCTSIMU; - MMPOIOJIKATH OPMUPOBATH YMEHUS MOJIb30BATHCS TEHETUYECKOM
CUMBOJIMKOM.

IIpuMepHBIH TeopeTHYeCKUil MaTepHuaJl K 3aHATHIO.

MoHorn0puaHoe CKpenmuBaHue — CKpemuBaHue GopM, OTIMYAIOUIUXCH APYT OT APYra 1o OJHOi nape ajbTePHATUBHBIX (KOHTPACTHBIX) IPU3HAKOB,
npeAalIMXcs M0 HACTeACTBY. BriepBbie 3aKOHOMEPHOCTH Hacje10BaHUs ObUIM ycTaHOBJIEHBI [ .MeHneneM ¢ moMouibio ruOpuaoIornyeckoro merona. /s ceoux
omnbITOB MeH/Ielb NCIO0JIb30Bajl 0COOU, OTHOCSIINECS K YUCTHIM JIMHUAM (TOMO3UTOTHBIE), OTJIMYAIOINECS 110 OJJHOM Mape adbTepHATUBHBIX MPU3HAKOB.

Cxema 1-20 ckpewgueanus (npeocmagumerneil 08yX YUCMbIX TUHULL).

P dbenoTumn xxentoie ceMeHa X 3eJIeHbIe ceMeHa

P renotun AA x aa

X

G Aa

F1 resorumn Aa

F1 dbenoTum xenteie ceMeHa

B pe3ynbrarte Bce ruOpu/Ibl EPBOTO MOKOJICHUS UMEIOT OJIMHAKOBBIM F€HOTUIT M (JEHOTUTL. DTY 3aKOHOMEPHOCMb HA3bIEAIOM 3AKOHOM e0UHO00pa3us nepeozo
NnOKoeHua uiu nepevim 3axkonom Menoens.

IIpu MOHOrMOpHIHOM CKpelIMBAHUM Y THOPHUIOB NMEPBOr0 MOKOJeHHUS MPOABJISIOTCSA TOJAbKO JOMHUHAHTHbIE MPU3HAKU: (DEHOTHUI UX M T€HOTHUII X
e1MH000pa3Hbl. J[J11 BTOPOro CKpelIMBaHUs UCTIOIB3YIOTCS THOPUIBI TEPBOTO MOKOJICHUS F.

Cxema 2-20 ckpewyuganus

(cubpuooe nepeozo nokonenus).

P dbenoTHm xenteie ceMeHa X kKeNTble ceMeHa

P renotun Aa x Aa

Ll

G AaAa

F, remotnn AA AaAaaa

F2 dbenoTun Keu. jKe. JKel. 3eJIeH.

Jlna yno6cTBa pacuera pe3ysabTaToB CKPEIUBAHUSI IPUHATO UCIIOJIB30BATh CXEMY, MPEAIOKeHHYI0 yueHbIM [lenneToMm (pemerka [lennera). B Heil no BepTukanu
YKa3bIBaIOT TaMETHI )KEHCKOM 0CO0M, a 110 TOPU30HTANIN — MYXCKOW. B MecTax nepecedeHuil 3anuchIBalOT TeHOTUIIBI 3UTOT, MOJIYYEHHBIX B PE3y/IbTaTe CIy4aiiHOTO
OILJIOIOTBOPEHUSI.

Pewemxa Ilennema 014 npueedeHHoll 6vlle CXeMbl CKPEUUGAHUAL.

Takum oOpa3om, Ipu CKpEIIMBAaHUH THOPUIOB IIEPBOTO MOKOJICHUS BO BTOPOM MOKOJICHUU TPOUCXONT PACIIEIUICHHE MPU3HAKOB: Y OCHOBHOM YacTH MOTOMKOB (3/4)
MPUCYTCTBYET T'eH A U (EHOTUIINYECKHU MPOSBISAETCS JOMUHAHTHBIN MPU3HAK, @ Y YaCTH MOTOMKOB C T€HOTHUIIOM aa MPOSIBIISIETCS PELIECCUBHBIN MPU3HAK. Jmy
3AKOHOMEPHOCHb HA3bI6AIOM 3AKOHOM PACUienieHus RPU3HaKoe (emopoit 3axkon Menoens).

IIpu ckpemuBaHMHU IBYX reTePO3UTOTHBIX 0co0eil (rHOPUI0B MEPBOro MOKOJIEHHs) BO BTOPOM NOKOJIEHMH HA0JII0/1aeTCA pacuierieHne NPpU3HaAKoB 10
(¢enoruny B cooTHomenun 3:1, a mo renoruny — 1: 2:1.

Humonozuueckue 0cHo6bl MOHOUOPUOHOZ0 CKPEUIUBANHUAL.



Pacmiennienue npru3HAKOB BO BTOPOM IMOKOJICHUH OOBSICHSIETCS COXPAaHEHHUEM PELIECCUBHOTO I'eHa B TE€TEPO3UTOTHOM COcTOsTHUU. [IpH mepexojie B rOMO3UTOTHOE
COCTOSIHME PELIECCUBHBIN I'€H BHOBb IIPOSIBISAETCS B BUJIE ITPU3HAKA. DTy 3aKOHOMEPHOCTh MEH1eTb Ha3Bal «TUIOTE301 YHCTOTHI raMeT». DTa THIOTE3a U 3aKOH
TJIACUT, YTO HAXOJSAIIHECS B KAKIOM OpraHU3Me Naphbl HACTIEACTBEHHBIX (DAKTOPOB HE CMEIIUBAIOTCS U HE CIIMBAIOTCS U IIPH 00pa30BaHUU TaMeT 10 OJTHOMY U3
Ka)KJ0W mapbl MepexosiT B HUX B YHUCTOM BHJIE: OJIHU FaMEThl HECYT IOMHUHAHTHBIN I'eH, Ipyrue — peneccuBHbIN. ['aMeTsl HUKOrga He OBIBAlOT THOPUAHBIMU TIO
JTAaHHOMY MpHU3HaKy. /[ HacienoBaHMs MpU3HAKA HE UMEET 3HAUCHUS, KaKasi IMEHHO raMeTa HeCeT I'eH MpU3HaKa — OTIIOBCKAsl MJIM MaTEPUHCKAs;, Y TOYEPHETO
OpraHu3ma B OJIMHAKOBOW CTETIEHH MPOSBISIOTCS JOMUHAHTHBIC IPU3HAKU U HE MPOSBIISIOTCS PELIECCUBHBIE.

Hcxomabie poauTenbckue 0coOM TOMO3UTOTHBI (A A U aa) U AAlOT TOJIBKO OJIMH TUT TaMeT — A WJIM & COOTBETCTBEHHO. [Ipy clMsiHUM ramMeT B 3UTOTY MOMAIaloT
TOMOJIOTMYHBIE XPOMOCOMBI C aJIbTEPHATUBHBIMU ITPU3HAKAMU, IIO3TOMY BCE MOTYYEHHbIE ITOTOMKH SIBJISIIOTCS T€TEPO3UTOTHBIMU THOPUIaMU C TEHOTUIIOM Aa, HO
MPOSBIISIETCS. B EHOTHUIIE TOJIHKO JOMUHAHTHBIN MpU3HAK. [ MOpUIBI IEPBOTO OKOJIEHUS TeTepO3UroTHHI (Aa). Tak Kak mpu Meii03€ TOMOJIOTHYHBIE XPOMOCOMBI
MOMAaIal0T B pa3Hble raMeThl, TO TMOPU/IBI JAIOT Ba TUIA TaMeT: A U a. B mpotiecce ori010TBOpeH s MPOUCXOAUT CBOOOHAs KOMOMHALIMS IBYX THUIIOB raMeT U
00pa3yloTcs 4 BapuaHTa 3UroT ¢ reHoTunamMu: AA, 2Aa u aa. B penotumne nposBisioTcs TOJIBKO /1Ba MPU3HAKA, IPUYEM ITOTOMKOB C JOMUHAHTHBIM IIPU3HAKOM B 3
pa3za 60JIbllIe, 4YeM C PEeLIEeCCUBHBIM.

Ilonnoe u nenonnoe 0omunupoganue.

ITosiHOe TOMMHMPOBaHUE — OJJUH U3 BHA0B B3aMMO/AeCTBHS a/UIeJIbHBIX T€HOB, IPH KOTOPOM OUH U3 ajulejieil (IOMMHAHTHBIN) B reTepoO3Urore
MOJIHOCTHIO MOIABJIAET MPOsIBJIEHUE APYroro auiens (peuneccuBHoro). Hanpumep, y ropoxa reH KeaToi OKpacku CEMsIH MOJHOCTBIO MOJIaBIISAET MPOSIBJICHUE TeHA
3eNIeHOM OKpacku ceMsiH. [Ipy moITHOM JOMUHUPOBAHUU BOBTOPOM MOKOJIEHUU pacuierieHue no dbexnorumny 3:1.

JIOMUHAHTHBIN TPU3HAK HE BCET/a MOJTHOCTHIO MOIABIISET PEIECCUBHBIN, TOITOMY BO3MOXKHO TMOSBIICHUE TPOMEXKYTOUHBIN MPU3HAKOB y THOpUI0B. HemostHoe
AOMMHHMPOBAaHME — OIMH M3 BUI0B B3aHMO/CHCTBHUS AJlJIeJIbHBIX T€HOB, P KOTOPOM OJMH M3 ajljiesieil (1IOMUHAHTHBIN) B reTEPO3Urore He MOJTHOCThIO
NMoAAaBJseT NPOsSIBJIEHHE APYroro ajuiess (peneccuBHOro), u B F; BoIpakeHne NpU3HAKA HOCHT MPOMEKYTOUYHBbINA XapakTep. Tak, Hanpumep, npu
CKPEIIMBAHUU JIBYX YHUCTHIX JIMHUNA PACTCHUS HOUYHOUW KPAaCcaBUIIbI C KPACHBIMH U OCIIBIMH IIBETKAMH MEPBOE MOKOJICHNE THOPHUIOB OKa3bIBACTCS PO30BBIM.
[IporcxoauT HETOIHOE TOMUHUPOBAaHUE MPU3HAKA OKPACKH, U KPACHBIH LIBET JIMILb YaCTUYHO MOAaBisieT Oeablii. Bo BTOPOM MOKOJIEHUU pacIIeTyIeHUENPU3HAKOB 110
(GEeHOTHITY OKa3bIBACTCS PABHBIM PACHICIUICHHUIO 10 reHoTumy — 1:2:1.

VY 4enoBeka HEMOJIHOE JOMUHUPOBAHUE MPOSIBISAETCS IIPU HACJIEIOBAHUH CTPYKTYPBI BOJIOC. | '€H Kyp4aBbIX BOJIOC JOMUHUPYET HAJl TEHOM IPSIMBIX BOJIOC HE B
noJiHOM Mepe. U y reTepo3urot HabIII01aeTCs MPOMEKYTOYHOE TIPOSIBIICHHUE MMPU3HAKA — BOJTHUCTBIE BOJIOCH. HemonHoe JOMUHUPOBaHKE IIMPOKO PACTIPOCTPAHEHO B
MIPUPO/JIE.

Jlemanvnoie 2enwl

WNHorpa pacmiemienre npru3HakoB BO BTOPOM IMOKOJICHUH MOXKET OTKIJIOHATBHCS OT OXKHUAaeMbIX (3:1 — mpu moTHOM TOMUHUpPOBaHUH,1:2:1 — mpy HEMmOJTHOM
JOMUHHUPOBAHHUH) PE3YIHTATOB. ITO CBSI3aHO C TEM, YTO B HEKOTOPBIX CIIyYasX TOMO3UTOTHI IO OJHOMY U3 MPU3HAKOB OKA3bIBAIOTCS HEXXU3HECTIOCOOHBIMU. B 3THX
CIIy4asix TOBOPAT O 1emaibHbiX 2eHax. JleTaJbHble reHbl (J1aT. «IeTAJNC» - CMEPTeIbHbIN) — FeHbl, B TOMO3UTOTHOM COCTOSIHMHU BbI3bIBaKOIIME THOCJIb
OPraHHM3Ma M3-3a HApPYlIIeHUs] HOPMAJbHOI0 X012 pa3BUTHs. [losBIECHNE JIETATLHBIXT€HOB — CJIEJICTBUE MYTAllMi, KOTOPbIE B TETEPO3UTOTHOM OPTaHU3ME HE
MposBIIsAOT cBoero aerctBus. [Ipumepsl. 1) Cepble kapakyabCKHE OBIbI, TOMO3UTOTHBIE 10 IOMUHAHTHOMY IIPU3HAKY CEPOM OKpacKH, MOrHOat0T MOcie poXKICHUs
W3-32 HeJIOpa3BUTHUS kenmyka. 2)[[puMepoM JOMUHAHTHOTO JIETAILHOTO TeHA SBJISETCS OpaxXUIaKTHIINAS Y YeloBeKa (YKOPOUYCHHBIE MajbIlbl). | OMO3HTOTHI IO
JAHHOMY TaJIbIly MOTUOAIOT HAa pAaHHUX CTAAMIX Pa3BUTHUS 3apObIlia, a IPU3HAK MPOSABISETCS TONIbKO y rerepo3urot. 3) [lpumepom perieccuBHOIO JI€TaabHOTO reHa
SIBIIICTCSL TEH CEPIIOBUTHOKICTOYHON aHEMHH Y YeJloBeKa. B HOpMe spUTpoUTh UMEIOT (POpPMY ABOSIKOBOTHYTOTO nucKa. [Ipu cepnoBHIHO-KJIETOY-HOM aHEMUU OHU
puoOpeTaroT BUJ cepra, a husnogoruueckuii apdexT Bripakaercss OCTpoil aHeMuel U CHUKEHHEM KOJMYECTBA KHCI0PO/ia, IEPEHOCUMOr0 KPOBBIO. Y TeTepO3UTOT




3a0oJeBaHNE HE MPOSBISIETCS, SPUTPOLIUTHI BCE e UMEIOT U3MEHEHHYIO (hopMy. | OMO3UTOTHI IO ATOMY IpU3HAKY B 95% citydaeB THOHYT B paHHEM BO3pacTe nU3-3a
KHCJIOPOJTHON HEAOCTATOYHOCTH, a TE€TEPO3UTOTHI BITOJTHE JKU3HECITOCOOHHI. 4) YV pacTeHUi ecTh I'eH, OTBEYAIOIIHi 3a pa3BuThe xjaopodusuia. Eciu on moasepres
MYTaIMH U OKa3aJICs B TOMO3UTOTHOM COCTOSIHUH, TO BhIpacTaroliee OecliBETHOE pacTeHHEe MOru0aeT Ha CTaAuK BCXOA0B U3-3a OTCYTCTBUA (hoTOCHHTE3a. B
M30JIMPOBAHHBIX MOMYJSLHUSX, I/I€ BEJIMKA BEPOATHOCTD MEPEX0/1a JIETATBHBIX T€HOB B TOMO3UTOTHOE COCTOSIHHE, CMEPTHOCTh IOTOMCTBA JOCTUTAET §%.
Ananuzupyioujee ckpewjuganue.

AHa/M3upywoLIee CKpeluBaHNe — CKPellluBaHue, POBO/sIIIeecs IS ONpeae/JeHUsI TeHOTHIIA OPraHu3Ma.

AHaJIM3MpyolIee CKpeuBaHue — 3TO0 CKPelUBaHue 0CO0H € JOMUHAHTHBIM IPU3HAKOM, HO HEHM3BECTHBIM FeHOTHIIOM € 0c00bI0, TOMO3UTOTHOM 1O
pelneccuBHOMY NMPU3HAKY, FTEHOTHII KOTOpPOH Bceraa aa. Ilo pe3ybTraty CKpeliuBaHHs ONpelesIAeTCss TeHOTHII 0CO0HM C JOMMHAHTHBIM NPU3HAKOM.

I Bapuant. Eciu npu ckpewjuganuu 0coou ¢ OOMUHAHMHBIM RPUSHAKOM C PEUECCUBHOI 20MO3U2OMHOIL 0COObIO NOJIYYEeHHOE NOMOMCHE0 eOUHO0OPA3HO, MO
aHanuzupyeman 0codb ¢ 0OMUHAHMHBIM RPUIHAKOM 20MO3U20MHA.

P ¢eHOTHI TOMUHAHTHBIN MPU3HAK X PELIECCUBHBINA PU3HAK

P renotun A x aa

1l

GA a

F1 beHOTHIT TOMUHAHTHBIN PU3HAK

reHoTunAa

Bv1600: ecnu nomomcmeo eounooopaszno, mo Heuzgecmuwlil 2en A, m.e. 2eHomun anaauzupyemoil ocoou AA.

II Bapuant. Eciu npu ckpewjusanuu 0coou ¢ 00MUHAGHMHBIM RPUIHAKOM C PEUEeCCUBHOT 20MO3UZOMHOU 0COObIO NOTYYEHHOE NOMOMCIE0 0dem PAcuienieHue
1:1, mo uccnedyemasn 0co6v ¢ 0OMUHAHMHBIM NPUHAKOM 2€MEPO3UZOMHA.

P peHoTHI MOMUHAHTHBIN MPU3HAK X PEIIECCUBHBIN MPU3HAK

Premotun A _aa | | |

GA a

F1 dbeHOTHI TOMUHAHTHBINA PU3HAK PELIECCUBHBIN MPU3HAK

reHoTunAaaa

11

Bub1600: ecnu y nomomcmea npoucxooum pacujenyieHue RPU3HAK08, MO HEU38ECMHbLIL 26H PeUeCcCUBHbLIL U 2EHOMUN AHATUZUPYEMOIl 0cobu Aa.
AHanu3upyoliee CKpeluBaHnue 9acTO UCIIOIb3YeTCsl B CENIEKIIMH PACTCHHUN U )KHUBOTHBIX JJISL OTPEACIICHUS] TEHOTHITA OCOOU C TOMHHAHTHBIM MPU3HAKOM U
BBIBEICHUS YUCTON JIMHUU.

Pemenne 3a1a4 Ha MOHOTUOPHU/IHOE CKPeIIMBAHUE.

AJITOPUTM pelieHus1 MPSMBIX 3a1a4.

1100 npamoii 3a0aueit noopazymesaenmca maxkas, 6 KOMOPOI U36eCMHbL 2EHOMUNDBL POOUmeIell, He0OX00UMO ONPeOeIUmsb 603MONCHbIE 2EHOMUNDL U (heHomunbvl
HOMOMCIMEA 6 NEPEOM U 6MOPOM NOKOIEHUAX.

Jlnis petieHus 3a1a4 CIelyeT COCTABUTh CXEMY, aHAJIOTUYHYIO TOM, YTO MCIOJIb30BAIACh JJIS 3aMIUCH PE3YJIbTaTOB MOHOTHOPHUIHOTO CKPEIIMBaHUS.



[Ipumep peleHus 3agauu.

1. UreHue ycrmoBHs 3a/1a4u.

3anayva. [Ipu ckpeluBaHuy AByX COPTOB TOMATOB C IVIaJIKOM U OIYIIEHHOM KOKUIIEH B IEPBOM IMOKOJIEHUH BCE IJI0bI OKA3aIUCh C INIaAKOHN KokuLel. Onpenennure
TEHOTHUIIBI UCXOHBIX POIUTENbCKUX (OPM U THOPHUI0B NEpBOro nokosieHusi. KakoBa BEpOsSTHOCTD MOJIy4E€HHUsI B TOTOMCTBE TUIOAOB C TaaKkoi koxurei? [1monos c
OITYIIEHHOHN KOXXHLIEN?

2. Benenue 6ykBeHHOr0 0003HaYEHHS IOMUHAHTHOTO M PELECCUBHOTO MPU3HAKOB.

Pemenue. Ecnu B pe3ynbraTe CKpemuBaHus BCE TOTOMCTBO UMEINO TTAJAKYI0 KOXKHILY, TO 3TOT MPU3HAK - JOMUHAHTHBIHN (A), a OMyIIeHHAs! KOKHUIA — PEIIECCUBHBIN
MIPU3HAK ().

3. CocTaBiieHre CXeMbI 1-TO CKpemMBaHus, 3auch (PEHOTUIIOB, a 3aT€M I'€HOTUIIOB POJIUTEIHCKUX 0COOCH.
Tak Kak CKpeuBaIuCh YUCThIE JINHUU TOMAaTOB, POIUTEIbCKUE 0COOU OBLIIM TOMO3UTOTHBIMH.

P denorun @ rimagkas X 3omylnIeHHas KOXKHUIA KOKHULA

P renorun & AA x Q aa

4. 3anuch TUIIOB TaMET, KOTOPBIE MOTYT 00pPa30BBIBATHCS BO BPEeMsl Melo3a.

1

G Aa

("'omo3uroTHBIE OCOOU JAIOT TOJIBKO OJIMH THII TAMET. )

5. Onpenenenne TeHOTUTIOB U (DEHOTHUIIOB TOTOMKOB, O0OPa3yIOMIUXCS B PE3YJIbTAaTe OILIOI0OTBOPEHUSI.
Firemorun Aa

(beHOTHI TIIaKast KOXKHUIIA

6. CocTaBiisieM CXeMy BTOPOTO CKPEIIMBAHMUS.

P denorun Prioaaxas x Jriaankas Koxuia koxuna P renorun JAa x @ Aa

7. OnpenensieM TaMeThl, KOTOPBIE AaeT Kaxaasi 0COO0b.

7.111 1 GAaAa

(I'erepo3uroTHBIE OCOOHM AAIOT JABA THUIIA TAMET).

8. CocrasnisieM pemieTky [leHHeTa u onpenensieM reHOTHITH U JEHOTUIIBI TOTOMKOB.

F, 'enorun
AaAaAaaa 1. IJ1. TJ1. OIyIL.

9. OTBeuaeM Ha BONPOCHI 33/1aUH MOJTHBIMU MPEIJIOKEHUSIMHU, 3aITUChIBasi BCE BHIYMCIICHHUS.

BepositHOCTh NOsiBIIEHUS B F2 IJ10/10B € ri1agKkon KOXKUIEH:

4 - 100%

3-xx=(3x100):4 =75%

BepositHOCTB nOsiBNIEHUS B F) IIJI010B € OMYIIEHHON KOXKULIEH:

100%-75% =25%.

10. 3anuceiBaeM OTBET MO 00pa3ILy:



OtBeT: AA, aa, Aa/ 75%, 25%.

AJITOPUTM pelieHusi 00PaTHBIX 3a71a4.

Ilo0 obpammnuoit 3a0aueii umeemcsa 6 6udy makasn 3a0aud, 6 KOMoOpPoil OaHsl Pe3yabmamol CKPEUUBanus, (heHomunsl pooumeneil U NOJYUEeHHO20 NOMOMCIEA;
Heo0X00uMo onpeodeaums 2eHOMuUnvl pooumeneil U HOMoMcmaa.

1. 3amayva. [1pu ckpemmBaHuU ABYX APO30QHIT C HOPMAITBHBIMUA KPBUIBIMHU y 32 TTIOTOMKOB OBUTH YKOPOUCHHBIE KPBUIbs, a Y 88 TOTOMKOB — HOPMaJIbHBIC KPBLTbSI.
Omnpenenure JOMUHAHTHBIN U PELIECCUBHBIN NTpU3HAKU. KakoBbI TEHOTHUIIBI POAUTEIEH U TOTOMCTBA?

2. Ilo pe3ynbraram ckpemmBanus Fq umu Fo onpenensemM 1oOMUHAHTHBIN U PELIECCUBHBIN MPU3HAKHA U BBOJIUM 00O3HAUYCHHE.

2. Pemenne. CkpelnBaIiuch MyXH ¢ HOpPMaJIbHBIMU KPBLIbSIMH, a B IOTOMCTBE OKa3aJIMCh MyXH C peIyLIUPOBaHHBIMU KpblIbsiMU. Cl1e10BaTENbHO, HOPMaJIbHbIE
KpPBUThSl — TIOMUHAHTHBIN Mpu3HaK (A), a peayliupOBaHHbBIE KPBUIbSI — PEIICCCUBHBIN MPHU3HAK (a).

3. CocraBisieM CXCMY CKPCIIMBAHUS U 3alIUCHIBACM I'CHOTUIIL OCO6I/I C

peleCCUBHBIMU TPU3HAKOM UJIM 0COOU € M3BECTHBIM I10 YCIOBUIO 334U T€HOTHUIIOM.

3.

P ¢enotun QHOPM. X S HOPM. KPBUIbS KPBUIbS

P renorun JA_x @ A_

F1 denorun 88 HOpM. KpbUTbs 32 peayil. KpbUIbs

reHotun A_aa

4. OmnpenensieM THUIIBI TaMET, KOTOPbIE MOXKET 00pa30BaTh KaXKIasi pOJAUTEIbCKAs 0COOb.

4. PonuTenbckue 0coOM 0043aTenbHO 00pa3yloT raMeThl C JOMMHAHTHBIM I'eHOM. Tak Kak B TOTOMCTBE MOSBIISIIOTCS OCOOU € PEIieCCUBHBIM IPU3HAKOM, 3HAYUT Y
Ka)KJJ0TO U3 POJIUTENEH eCTh OJJUH T'€H C pelecCUBHBIM Mpu3HakoM. OTcrona:

P ¢eHOTHI HOPM. KPBUTBS X HOPM. KPBUIbS

P renotun Aa x Aa

VRS

G AaAa

5. OnpenensieM reHOTHUIT U

(heHOTHIT TOTOMCTBA, MOTYYCHHOTO B PE3yJIbTaTe OIUIOAOTBOPEHHUS, 3aIIMChIBAEM CXEMY.
Firemorun AA AaAaaa

¢denorun 88 (HOPM. HOPM. HOPM. PEAYII.)

6.3anuceIBacM OTBET 3aJa4H.

OTBeT: JOMUHAHTHBIA PU3HAK — HOpMaJIbHBIE KpbUTbs/ Aa u Aa/ AA, 2Aa, aa.

®dparmenT 3aHATUA «PelleHHe reHeTHYeCKHUX 3a1a4».
enau 3aHsaTHA.
° HpOBepKa YCBOCHUA OCHOBHBIX 3aKOHOB HACJICACTBCHHOCTH, TCPMUHOJIOTHH, CUMBOJIUKH,



LRSI

IMPpOBECpPKa YCBOCHUA OCHOBHBIX aJITOPUTMOB PCIICHUSA T'CHCTHYCCKUX 3a1a4,

mpoBepka c(hOpMHUPOBAHHOCTH HABBIKOB PEILICHUS TEHETUYECKUX 3a/1a4 MOBBIIIEHHOM CI0’KHOCTH HA MOHOTUOPHIHOE CKpeUIBaHUe, TUTHOPHUIHOE CKpElBaHue,
CHCINNICHHOC HACJIICAO0BAHUC I'CHOB, HACJICJOBAHUC, CICIIJICHHOC C ITOJIOM, KOMIIJICMCHTAPHOCTD, 3TIMCTA3 U AP.
pa3BUTHE JOTHYECKOrO MBIIUICHHUS,

pPa3BUTHUE NO3HABATEIBHON CAMOCTOSTEIBHOCTH, MHTEPECA K U3y4aeMOMY MPEAMETY;

BOCIUTaHHE BHUMATEIbHOCTH, COCPEJOTOUEHHOCTH

I[IponoxuTeLHOCTH 3aHATHS — 1 YPOK.

OobopynoBanue.

- Pacrieuarannbie 3a1auu (yCIOKHEHHBIE 3a]a491 TIOMEUEHBI *);

-OTBETHI K 33/1a4am;

-IF'OTOBBIC PCHICHUSA 3a4a4;

XoJ 3aHsATHS.
BcerynutenbsHOE C1OBO yUHMTENS: TOCTAHOBKA LIEJIH MEPE YIalluMHUCS.
HGJII:Z pGH_II/ITI: BCC HpGI[JIO)KeHHBIe 3ada4uu IJisd HpOBGpKI/I yCBOGHI/IH HABBIKOB peH_IeHI/ISI TCHECTUYCCKUX 3a1a4.

VYyaiuecss caMOCTOSITEILHO BBIOMPAIOT 3a/1a4M, PEIIAIOT UX Ha JOCKE, OOBSICHSIOT pemeHue. /s caMonpoBepku MOJIb3yIOTCS TOTOBBIMU OTBeTaMu. B ciiyuae
3aTpyAHEHUS] MOTYT ITIOMOT'aTh JAPYT APYTY, B CIIy4ae pacX0kKJICHHs C OTBETAMHU - KOJUIEKTUBHO HAXOIUTh OIINOKH.

B KoHIIe 3aHATHS yYUTENb aHATU3UPYET a) CTEIICHh CAMOCTOSTEIBHOCTH;

0) cTeneHb YCBOGHUS MaTepuaa.

3agaua 1.

VY pa3BOIMMBIX B HEBOJIC JINCUIL JOMUHAHTHBIN T€H BBI3BIBACT MOSBICHHUE IIATHHOBON OKPACKH, & B TOMO3UTOTHOM COCTOSTHUU O0JIa[aeT JIETAIbHBIM JIeHCTBUEM
(ruGHyT SMOpHOHBI). PerieccuBHBIN ayuIeNb ONpeaessaeT cepeOprucTo-cepyro okpacky. CKperuBaiy MIATHHOBBIX JINCUIL MKy COOOM M MOTYYHIIN 72 TOTOMKA.

CKOJIBKO THITOB raMeT 00pa3yeTcsl y TNIATUHOBOW JTUCHUIIBI?

CKOJIBKO )KMBOTHBIX IOTHOJIO B SMOPHOHATIBHOM COCTOSIHUU?

CKOJIBKO pa3HbIX KU3HECIOCOOHBIX T€HOTUIIOB 00pa3yeTcs MpU TaKOM CKPEIUBaHUN?
CKOJIBKO POAMIIOCH CEpeOpPHCTO-CEPhIX JIUCAT?

CKOJIBKO pOAMIIOCH TUTATHHOBBIX JIUCST?

3agaua 2.

V denaoBeka CCPIIOBUAHOKJICTOYHAA aHCMUS HACIICAYCTCA KaK MPU3HAK HCIIOJIHOCTBIO I[OMI/IHaHTHBII\/'I. Y AOMUHAHTHBIX TOMO3UI'OT PA3BUBACTCA CUJIbHAA aHCMU,
MIPUBOJISAIIAS K CMEPTH, a Y TETEPO3UTOT aHEMHUS TIPOSBIISICTCS B JIETKOU (popme. MalsipuiiHbIN TI1a3MOANI HE MOYKET YCBAaWBaTh aHOMAJILHBIN T€MOTJIOONH, TI0O3TOMY
JIIOIM, UMEIOIIIE T'eH CEPIIOBUIHOKIETOYHON aHEMUH, He OOJICIOT MaJsipueii.
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B cembe y 06oux cynpyros sierkas popma aneMumu.

CKOJIBKO THIIOB raMeT o0pasyeTcst y KaKIoro cynpyra?

CKoJIBKO pa3HBIX (DEHOTHUIIOB MOXKET OBITh CPEIU ACTEH 3TOM maphl?

KakoBa BeposITHOCTb poxkJIeHHsI peOeHKa ¢ Tshkenon popMoii aHeMuu?

KakoBa BepossTHOCTh poXkACHHS peOCHKA, YCTOMYHBOTO K MaJIspuu?

KakoBa BeposITHOCTb pokJIeHHs peOeHKa, YyBCTBUTEIBHOTO K Mansapun? 3agaya 3.

Brnazgenen HeCKOIBKUX TUTPOB HOPMAaJIbHOM (IIOTIEPEUHOI) «OKpacKW» MpUOOpeN TUTpa ¢ MPOJA0IbHBIMU MOJOCKaMH Ha HMIKYpe (peliecCUBHBIN Mpu3HakK). CKpecTus
€ro ¢ OJJHUM U3 CBOMX TUT'POB, OH MOJYYHII TUTPST «B KIETOUKY». [Ipy CKpelmBaHUM KIETYaThIX TUTPOB MEXKAY COOOH B MOTOMCTBE Mpeodaiany KieTyaTbie
KUBOTHBIE, HO BCTPEYAIUCH U TUTPSITA C IOTMIEPEYHBIMU U MPOJIOJIbHBIMH MOJIOCKAMHU.

Onummure 0THUM CIIOBOM T'€HOTHUIT «KJIETYATOrO» TUTPA.

Ckonbko 2amem MOXeT 00pa30BaTh NOJIOCATHIN TUTP?

KaxoBa BepoSITHOCTb MOSIBIIEHUSI BO BTOPOM MOKOJIEHUH TUTPSIT B KJIIETOUKY?
SBnsiercs au KieTyaThlii PUCYHOK PELIECCUBHBIM IIPU3HAKOM?

MO>HO 711 TOBOPUTH O MOJTHOM JOMHUHHPOBAHUH MOMEPEYHON OKPACKU?

3agaua 4.
B poawiibHOM oMe nepenytanu AByx aerei. Poaqurenu oxgHoro u3 Hux umeror [ u Il rpynmnsl kposu, pogurenu apyroro — II u IV. MccnenoBanue nokasaino, 4To 1€TH
umeroT [ u Il rpynmet kpou. Onpenenute, KTo 4ei peOeHOK.

3agaua 5.
Y MOpPCKHMX CBHHOK Y€pHasi OKpacka mepcT (A) ToMuHUpyeT Haj O6eoi, Kypuasas mepets (B) — Hag rimaakoii, a kopoTtkas mepcets (/1) — Haa JJIMHHOM.
CkpeluBany CBUHOK ¢ 0€J10H M1aKkoil JUIMHHON IEPCThIO C TPUTe€TEPO3UTOTHBIMU CBUHKAMM, Y KOTOPBIX HIEPCTh YepHasl KypuyaBasi KOPOTKasl.

CKOJIBKO THITOB raMeT 00pa3zyeTcsi B OpraHu3Me POIUTEILCKOW CBHHKHU C YePHOHN KypuaBOW KOPOTKOH IMIEPCTHIO?
CKOJBKO pa3HbIX (PEHOTHIIOB MOJTYYUTHCS Y IOTOMKOB IPU ONMHUCAHHOM CKPELMBAaHUN?

CKOJIPKO pa3HbIX FT€HOTUIIOB MOJTYYUTCS MIPH OMUCAHHOM CKpEIIUBaHUN?

KakoBa BeposITHOCTb OSBIICHHS TOTOMCTBA C O€JION UIMHHON IIEePCThIO?

3agaua 6.

V 4dej0BeKa TEMHBIC BOJIOCHI, Kapuc 1j1a3a, BCCHYIIIKH Ha JIMIC — JOMUHAHTHBIC ITPU3HAKH, 4 CBCTJIBIC BOJIOCHI, rony6me riia3a, OTCyYTCTBHUC BCCHYIICK —
peliecCUBHBbIE.

TemHOBoOJIOCAA JKCHIMHA, UMCIOIIAasd CUHUC TJla3a U BCCHYIIKHW Ha JIMIEC BbIIIA 3aMYIK 3a CBCTJIIOBOJIOCOI'O MY KUMHY C KAPUMMU I'JIa3aMHU, 663 BCCHYIIICK. VY HUX
POIMIICS CBETIIOBOJIOCKIH TOy0O0TIIa3blii ChIH 0€3 BecHYyIIeK Ha Hocy. C KaKoi BEpOSITHOCTHIO MOYKET POJUTHCS TEMHOBOJIOCHIN Kaperia3biii peOeHOK 0e3 BECHYIIeK?



3agaua 7 v

3110poBas KEHIMHA BCTYIACT B OpakK CO 3I0POBBIM MYKYMHOM. Y HUX poxaaeTcs 5 cbiHOBel. OUH CTpagaeT AadbTOHU3MOM, HO MIMEET HOPMAJIbHYIO KPOBB, OJIUH —
cTpazaeT remoduinei, HO UMeeT HOpMaJIbHOE 3pEHUE, a OJIUH CTPAJACT JATbTOHU3MOM U remModuuneii. OnpeaennuTe TeHOTHUITBI POAUTENCH, 00bACHUTE MPUUHHY
MOSIBJICHUSI Yy IeTel TakuX (PEHOTHUIIOB, YKaXXHUTE Ha3BaHHUE Mpoliecca.

3agaua 8.

CkpeuieHsl ABE YUCTBIC JIMHUM MBIILIEH: B OTHOM U3 HUX KMBOTHBIE HUMEIOT YEPHYIO IIEPCTh HOPMAJIbHOW JUIMHBI, a APYTroil — JIMHHYIO cepyto. ['eHsl HopManbHOMI
JUTHBI mepctr (A) u cepoit okpacku (B) - nomunanTHbie. [ mOpuasr F1 uMeroT mepcts HOpMalibHYIO cepyio. [Ipu ananuzupyrowiem ckpewiueéanuu Nogyqauioch
cJIe1yIollee paclleIUIeHUEe: MbIIIAaT C HOPMaIbHOM cepoil mepcThio — 89, ¢ HOpMallbHOU YepHOU — 36, ¢ IITMHHOM cepolt — 35 u nmuHHOM YyepHoil — 88. Kakoit
MIPOLIEHT COCTABAT KPOCCOBEPHBIE MbIIIaTa?
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