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PABOYAS TPOIPAMMA

KYpea BHEYPOHO# AenTeabHocTH «Peenne GH010rHYecKnX 3a1a4»

s 10-11 knaccos

¢. Yeyexuno, 2023



IHosgcHuTEeILHAA 3aIINCKA

[Iporpamma  BHeypodHOW  AesTenbHOCTH  «PemieHne  OMONOTMYECKHX 33134y
npeaHasHadeH i yvamuxcs 10-11 knaccoB cpenHen MKOIIbL.

[Iporpamma Kypca paccuuTaHa Ha:

34 gaca (1 gac B Henenio) B 10 knacce u 34 gaca (1 gac B Hexento B 11 kacce).

AKTyaJbHOCTh YMEHUSl peliaTh OMOJIOTMYECKHE 3aJaud BO3pPAcTacT B CBS3H C
BBefeHMeM EI'D mo Ouonoruu, a Takke C HEOOXOAMMOCTbIO INPUMEHATH 3HAHMS,
IIOJIyYECHHBIE HA YPOKAaX M BHEYPOYHBIX 3aHATHUAX, Ha npaktuke. [Iporpamma «Pemenue
OMOJIOTMYECKHUX 3a/1a4» HE TOJIBKO PACUIMPSET U CUCTEMATU3UPYET 3HAHUS yJalIUXcs, HO
U paccMaTpHBaeT OCHOBHBIE OOIEOMOIOIMYECKUE MOHATUS U 3aKOHOMEPHOCTH, a TaKKe
HOCHUT NPAaKTUKO-OPUEHTUPOBAHHBIA XapakTep. BaxxHas poib OTBOAWUTCS NMPAKTUYECKON
HAIPABJIEHHOCTH MPOrpaMMbl KaK BO3MOKHOCTU Ka4€CTBEHHOW MOJATOTOBKU K 3aJJaHUSM
EI'D.

Pemenne 3agau  1mo  OMOJOrMM  JaeT  BO3MOXKHOCTb  JIyyllle  IIO3HATh
¢dyHIamMeHTadbHbIE — OOLIEOMOIOTUYECKHE TOHATUS, OTpaXkalollue CTPOEHHE U
(GyHKIMOHMpOBAaHUE  OHOJIOTMUECKMX CHCTEM Ha  BCEX YPOBHSX  OpraHu3aluu
xHU3HU. Pernenue 3aad Mo3BoJIsI€T TaKXKe YINIYOUTH M 3aKPENUTh 3HAHUS 10 pasjenam
oOmieit 6uonorun. OcoOblil akIEHT B IporpaMMe JJaHHOTO Kypca CliejaH Ha BBIIIOJHEHHE
pa3HoOOpa3HbIX 3aJaHU MO MOJEKYJISIPHOM OMOJIOrMM, a TaKKe 3a/lay 10 TEeHETHUKE,
KJIETOYHOMY YPOBHIO OpraHu3auuu »KuBOM mpupoabl. Kypc TecHO cBs3aH C
ypokamu o01iei OMoJIOTMM W PEeKOMEHJOBAH  YYallUMCsl, KOTOpPHIE YBIIEKAIOTCS
OuoJIOTHEN M TOTOBSTCS K MOCTYIUICHHIO, COOTBETCTBYET TpeboBaHusM DenepaabHOro
['ocynapctBenHoro Oo6pa3oBarensHoro Crangapra. ['eHeTnueckue, MOJIEKYJSpHbIE
3ajjaud  BKJIIOYEHbl B Koaupukaropsl EI'D mo Owomorum, mpuueM B CTPYKType
9K3aMEHAIIMOHHON PabOThI CUUTAIOTCS 3a/laHUSIMU TTOBBIIIEHHOTO YPOBHSI CJIOKHOCTH.

[Tporpamma JeMOHCTpUPYET CBSI3b OMOJIOTHH, B MEPBYIO OUEpelb, C MEIULIMHOM,
CEJICKIIUEH.

Hean: yrnyOuTh 3HAHUS YYaAIIMXCS O MOJEKYJSPHBIX OCHOBAX >KU3HU U HAYYUTH
peuaTh 3a/1a4u M0 MOJIEKYJISIPHOW OMOJIOTUU U T€HETHUKE PA3HOTO YPOBHS CIOXKHOCTH.

3apaum:

- pacIIUpUTh U YIIyOUTh 3HAHUS 110 MOJIEKYJISIPHOIM OMOJIOTHH U T€HETUKE;

- pa3BuBaTh OOmIEyuYeOHbIE M UWHTEJUIEKTYalbHbIE YMEHHUS CpPAaBHUBATH U
COIMOCTaBJATh OUOJIOrMYecKHe OOBEKTHI, aHAJU3UPOBATh IMOJYYCHHbIE PpE3YIbTaThl,
BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBA3H, 00001IaTh (PaKThl, E1AaTh BHIBObI

- COBEPILEHCTBOBATh YMEHHUE pelIaTh TEKCTOBBIE U TECTOBBIE 3aa4H;

- BOCHHUTHIBaTh Ha TpPUMEpPE HOBEHIIMX OTKPHITUA B OMOTEXHOJOTUU
yOeXKJEHHOCTDh B O3HABAEMOCTHU MIPUPO/IbI.

CopepxaHue Kypca TECHbIM 00pa3oM CBSI3aHO C NPOTPAMMHBIM MAaTE€pUaIOM
pa3znenoB OMONOTUH, M3y4aeMbIX B OCHOBHOH M CTapIleill IMIKOJaX: OCHOB IUTOJOTHH,
MOJICKYJISIPHON OMOJIOTHH, OMOXUMUM, TEHETUKHU

Ilnanupyemblie pe3yabTaTbl O0OCBOeHHUsI Kypca «PemeHue reHeTmyecKux
3aau».

JINYHOCTHBIE Ppe3yabTAThl OTPAXKAKOTCA B WHIUBUAYAIBHBIX Ka4eCTBEHHBIX
CBOMCTBax ydaluxcs, KOTOpble OHHM JOJDKHBI NIPUOOpPECTH B HPOIECCE H3YyUEHUs
IpOTpaMMbl BHEYPOUHOU JEATEIBHOCTH «Perenne OnomornyecKux 3agau»



-YMETh PEaIn30BBIBATh TEOPETHUECKUE TIO3HAHUS Ha MPAKTHKE;

-BUJICTh 3HaYEHUE OOy4YeHUs /Jisi TIOBCEIHEBHOW >KU3HUM U OCO3HAHHOTO BBHIOOpA
npodeccuu;

-IPOBOANTH PAa0OTy Haj OIMMOKAMHU Ui BHECEHHsS KOPPEKTHB B yCBaHMBaeMbIC
3HaHUS,

-UCTIBITHIBATh JIOOOBH K MPHUPOJE, YYBCTBA YBAXKEHUA K Y4YEHBIM-OUoOsOram,
TeHETHKaM

-TIpU3HABATh MPABO KaXKJ0T0 Ha COOCTBEHHOE MHEHHUE;

-(opMUPOBATH AMOIMOHATHHO-TIOJIOKUTEILHOE OTHOILIEHUE CBEPCTHUKOB K cebe
yepes IIy0oKoe 3HaHHe OUOJIOTHYECKOM HAYKU;

-TIPOSIBIIATH TOTOBHOCTh K CAMOCTOSITEIIbHBIM TIOCTYNIKaM M JEHCTBUSM Ha Oyiaro
IPUPOJIBI;

-yMeTbh OTCTauBaTh CBOIO TOUKY 3PECHHUS,

-KPUTHYHO OTHOCHUTBHCS K CBOMM IIOCTYIIKAM, HECTH OTBETCTBCHHOCTh 3a WX
MOCIIC/ICTBUS;

-yMeTh CIylIaTh ¥ CJBIIIATh JPYroe MHEHHE, BeCTH JUCKYCCHIO, YMEThb
ormepupoBaTh (pakTamMH Kak I JOKa3aTeNbCTBA, TaK H ISl  OMPOBEPIKEHUS
CYIIECTBYIOIIETO MHEHUSI.

MetanpeaMeTHble Pe3yJbTaThl XapaKTEPU3YIOT YpPOBEHb C(HOPMUPOBAHHOCTHU
YHUBEPCAIBHBIX CHOCOOHOCTEH yYalluXcsi, MPOSBISIONIUXCS B IO3HABATEIBHOM U
IIPaKTHYECKON TBOPUYECKOU NEATEIBHOCTU

ITo3naBartenbHble YY/I:

-yMeHue padoTaTh ¢ TEKCTOM, BBIJICISTH B HEM IJIaBHOE,

-yMEHHE BBIOMPATh CMBICIOBBIC EIMHMIIBI TEKCTAa W yCTAHABJIMBAIOT OTHOIICHUS
MEXTy HUMH,

-yMeHHue paboTaTh C pa3InYHBIMA UCTOYHUKAMH WH(GOpPMAIINU, TIPeoOpa30BhIBATH
ee U3 OJTHOM (OPMBI B IPYTYIO, BBIACIATH TJIABHOE B TEKCTE, CTPYKTYPHUPOBATH YUCOHBIN
MaTepHalr;

-YMEHHUE CTPYKTYPHPOBATh yUeOHBIN MaTepHall, BEIICTSATH B HEM TJIABHOE;

-yMEHHUE JaBaTh XapaKTePUCTHUKY OCHOBHBIM THUIIaM OMOJIOTUYECKUX 3a]1a4.

PerynstuBubie YY/I:

-BIIQZICTh S3BIKOM TPEIMETAa; - 3HAIOT BKIIAJ BBIJAIONIMXCS YYCHBIX B Pa3BHUTHE
OuoJIoruu;

-T€HETUYECKYI0 TEPMUHOIOTHIO U CUMBOJIUKY;

-3HAIOT BJIUSHUE HETATUBHBIX (PAKTOPOB Ha TCHETUYCCKUE U3MCHCHHSI,

-HECYT 3HAaHUS OKPY>KAIOIIUM O OMOJIOTHYECKUX 3aKOHOMEPHOCTSX

KommynukaruBusbie YY1

-y4aTcsi CaMOCTOSATEIHHO OPTaHU30BBIBATh YUeOHOE B3aUMOJICHCTBHE B TPYIIIE;

-00CY)XIafOT pe3yabTaThl pabOThl, BCTyHalOT B JUAJOr, YYacTBYIOT B
KOJIJIEKTUBHOM OOCY>KICHHH;

-paboTas 1Mo TIaHy, CBEpSATh CBOM JCHCTBUS C LEIBIO U, MPH HEOOXOIUMOCTH,
UCTIPABJIATh OMIUOKN CAaMOCTOSATEIHHO;

-TIPOSIBJISIIOT TOTOBHOCTh K OOCYKIIEHHIO Pa3HBIX TOUYEK 3pPEHHUS U BBIPAOOTKE
oO1el (rpymnnoBoit) NO3UINY;

-YMEIOT TPEJCTAaBIIATh KOHKPETHOE COJEp)KaHHWE W COOOIaTh €ro B YCTHOH
dopme;

-0OMEHUBAIOTCS 3HAHUSAMU JIUIST TPUHSTHS 3()PEKTUBHBIX COBMECTHBIX PEIICHUI;

-yMeH#e padoTaTh B Tpymnmax, 0OMeHUBaThCS HH(pOpMaLneil ¢ OTHOKIACCHUKAMU;



-3aMOJTHSIOT TAOJIHITY TIO PE3YJIbTaTaM N3YUYEHUS PA3IMUHBIX KJIACCOB BEIIECTR;

-YMEIOT MPEACTaBIATh KOHKPETHOE COJICpKAHKUE U COOOIIATh €ro;

-MHTEPECYIOTCS IYKUM MHEHHEM H BBICKAa3bIBAIOT CBOC;

-YMEIOT CIIyIIaTh U CIIBINIATh APYT IpyTa;

-YMEIOT TPE/ICTaBIISATH KOHKPETHOE COJICPKAHUE U COOOIIATh €ro B MUChbMEHHON 1
YCTHOU opme

IIpenmMeTHble Ppe3yabTaThl XapaKTEPU3YIOT OMNBIT yYalIUXCS B MPEIMETHOMN
JeSITETLHOCTH, KOTOPBIH MPHOOpETACTCS U 3aKPETUISETCS B MPOIIECCE OCBOCHHSI YI€OHOTO
npeaMera

-3HAIOT CUMBOJIMKY, KOTOPAst UCIIOJIB3YETCS IPU PEIICHUU 337124,

- IlpeamMeTHble Ppe3yabTAThl XapaKTEPU3YIOT OMBIT YYAIIUXCS B TMPEAMETHOU
JeSITETLHOCTH, KOTOPBIH MPHOOpETACTCS U 3aKPETUISETCS B MPOIIECCE OCBOCHHS YI€OHOTO
npeaMera

-3HAIOT CUMBOJIMKY, KOTOPAast UCIIOJIB3yETCS IPU PEIICHUH 3a71aY,

Oo01mme yyeOHbIe YMEHUS, HABBIKH U CIIOCOOBI 1eATEJILHOCTH

Ilo3nasamenvnan oeamenbHocmy

Ompeznenenne CTPYKTYypbl OOBEKTa IMO3HAHUSA, MOUCK W BBIICICHUE 3HAYUMBIX
(YHKIIMOHANIBHBIX CBSI3€M M OTHOIICHWM MEX]y YacTAMH IIeJIOT0. YMEHHUE pa3iesTh
MpPOLIECChl HA JTallbl, 3BEHbS; BBIACICHUE XaPAaKTEPHBIX NPUUMHHO-CIIEICTBEHHBIX
cBsa3eil.Onpenenennue aaeKBaTHBIX CIOCOOOB penieHus y4eOHOM 3ajayu Ha OCHOBE
3aJJaHHBIX aNropuTMOB. KOMOWHHMpOBaHWE W3BECTHBIX AJITOPUTMOB JIEATEILHOCTH B
CUTYyalusiX, HE MPEANojaraloux CTaHAapTHOE IPUMEHEHHE OJJHOTO U3 HUX. TBOpUecKoe
pelieHrne y4eOHBIX M MPAKTUYECKHUX 3a/1ady: YMEHHE MOTUBHUPOBAHHO OTKAa3bIBATHCS OT
oOpa3la, UICKaTh OPUTMHAJIbHBIE PEeLICHUS.

Hughopmayuonno-kommynukamuenas 0eamenpbHoOCHb

Hcnonp3oBanue s pelieHus MO3HABATENbHBIX M KOMMYHMKATHBHBIX 3a/1ad
pPa3JIMYHBIX UCTOYHUKOB HMH(OpPMAIUH, BKIIOYAsl SHIMKIIONEANH, CIOBApH, MHTEPHET-
pecypchl U Apyrue 6a3bl TaHHBIX.

Peghnexcusnasn oeamenvnocmso

CamocrtosTenbHass opraHu3aiusi y4eOHOW JesaTeNbHOCTH (IIOCTAHOBKA IIEJH,
IUTAHUPOBAHUE, OMNPEJEICHUE ONTUMAJIBLHOTO COOTHOIICHMSI LENH W CPeACTB U JIp.).
Brnanenne HaBbIKaMU KOHTPOJISI U OLEHKH CBOEH NIE€SATENIbHOCTH, YMEHUEM MPEABUIECTH
BO3MOXHBIE ITOCIEACTBUSA CBOUX JeWCTBHU. [IOMCK M ycTpaHeHMe NMPUYMH BO3HUKIIHMX
TpynHoctedd. OlieHMBaHUE CBOMX Y4YEOHBIX JOCTIKCHHM, TOBEICHUS, YepT CBOEH
JUYHOCTH, CBOETO (UBMYECKOTO U HOMOIMOHAIBHOTO cocTostHus. (Oco3HaHHOE
ompeneneHne cQepbl CBOMX MHTEPECOB M BO3MOXKHOCTeH. OIleHHBaHHE CBOEH
NEATeTbHOCTH C TOYKH 3PCHHMS HPABCTBEHHBIX, IPABOBBIX HOPM, JCTETHUYECKUX
neHHocted. Mcmonb30BaHWE CBOMX TPAaB U BBITIOJHEHHE CBOUX OOS3aHHOCTEM Kak
rpaIaHuHa, YieHa 00IIecTBa U y4eOHOTO KOJJICKTHBA.



COJEPKAHUE OBYYEHUA
10 kaacc.
Tema 1. Pemenne 3a1a4 no MmoJiekyJasspHoii omosoruu (104.)

Benenue. benku. benku-nonumepsl, CTpyKTypbl O€IKOBOM MOJEKYJbI, (pyHKIHMH
oenkoB B kieTke.Pemenne 3amad mo teme Oenku. buocwnTe3 Oenka: kom JIHK,
TPAHCKPUIILIMS, TpaHCIANMs — JAWHAMHKa OWOCHMHTe3a Oellka, pelleHue 3ajad.
HyxiennoBbie KUCIOTHI: cpaBHUTENbHas Xapakrepuctuka JJHK u PHK, pemenue 3amauy.
DHepreTuyecknii  oOMeH:MeTabonu3M, aHaboiM3M, Karaboiau3M,  aCCHUMUMIISIUSA,
TUCCUMWISIIMS; JTallbl YHEPreTUYECKOro OOMEHa: MOATOTOBHUTENbHBIN, TJIMKOJIN3,
KJIETOYHOE JIbIXaHue, pemieHue 3anad. CrocoObl [eleHHs] KJIETOK: MHTO3, MeHo3.
OcHoBHbIE ATarbl, Pasbl, UX 0cobeHHOCTH. Perenue 3anay.

Tema 2. Pemenue 3a1a4 no reneruke (23 4.)

['enernueckue CUMBOJIBI U TEpMHUHBI. 3akoHbl ['. MeHnens: (3aKOHOMEpPHOCTH,
yCTaHOBJICHHbIE MeHeneM Npu MOHO - U JUTHOPUIHOM CKPEIIMBAaHUM), 3a/ladyd Ha
3aKkOHBI MeHpens, pelieHue 3aad Ha MOHO — U JAUTHOPHUIIHOE CKpEelIUBaHUe
MOBBIIICHHOW CJIOKHOCTU. HemosiHOoe NOMHHUPOBAHMWE: PEIICHHUE 3aJa4 MOBBIIIEHHOU
cnoxxHoctu. HacnenoBanue rpynm kpoBu. ['eHeTHKa moJia; Hacie10BaHUE, CUETIIEHHOE C
MOJIOM: (XPOMOCOMHOE M HEXPOMOCOMHOE OIpe/IeNieHUE Tojia B MPHUPOJE), PEIICHUE
3aJja4 Ha CIEIUICHHOE C IOJOM HacliejoBaHHe. PernieHne KOMOMHMpPOBAHHBIX 3aj1ad.
B3aumMopeiicTBre TeHOB: (B3aUMOCICTBUE aJUIETBHBIX U HEaJJICIbHBIX T€HOB), PEIICHUE
3a7]a4 TMOBBIIICHHON CJIO)KHOCTH Ha BCE BHUAbI B3aWUMOJIECHCTBUS: KOMIUIEMEHTAPHOCTD,
snucTas, noauMeputo. 3akon T. MopranapenieHue 3aj1a4 Ha KPOCCUHTOBEP, COCTaBICHUE
XPOMOCOMHBIX KapT. 3akoH Xapau — BaitaOepra: nekmus «Bceien 3a Xapau u
Baitn6eprom, perieHue 3aa4 mo reHeTUKE MONysanuil. ['eHeTrka yeoBeKka: TepMHUHBI U
CHMBOJIBI, PEILICHUE

TEMATHYECKOE IINTAHUPOBAHHUE

(10 xxacc)
N Konuuecmeo uacoe | Konmpons 3nanuii
Ne | Pazoenwt yueonoit npozpammot
(6cezo)

1 Pemenne 3amau mo monekyssipHo# | 10

Oouosoruun
2 Pemrenne 3amay 1o reHETHKE 23

Hrorosoe 3ansitue 1 1

Hroro 34 1




HOYPOYHOE IINTAHUPOBAHUE

10 xkaace

Tema ypoka

Dnemenmaul cooepircanus

ama

nJjiaH

daxm

Tema 1. Pemnenne 3aga4 no mosekyasipuoi ouosornu (10 u.)

1 Benenune. benku. benku: akTyanuzanus 3HaHUNA MO TeMe (OENKU-TIOJUMEPHI,
CTPYKTYpbI O€IKOBOH MOJIEKyNbl, (YHKIMH OEIKOB B
KIIETKE), pellieHne 3a1a4
2 Pewmenue 3amay 1o reme OeJIKu
3 buocuHTes Oenka - | buocunTe3z Oenka: akTyanu3alust 3HaHUW MO TeMe (KOJ
aKTyaJIu3alus 3HaHU! JHK, TpaHcKpuIus, TPaHCISIIHS — TUHAMHKa OMOCHHTE3a
Oernka), peleHue 3a1a4
4 Pemienne 3amau 1o Teme
OnocuHTe3 Oenka
) HyxneunoBble  kucnotrsl - | HykiienHOBBIE KHCIIOTBI: aKTyalu3alys 3HAHUHM 1O TeMe 10
aKTyalau3anus 3HaHUU TeMe (cpaBHuTenbHas xapakrepuctuka JIHK wu PHK),
pelieHue 3aaa4
5 Pemenne 3amady 10 TeMe
HYKJIEMHOBBIE KUCIOTHI
7 DHepreTUYeckuii  0OMeH - | DHepreTuuecknii OOMEH: aKTyalu3alus 3HaHWK MO0 TeMe




aKTyaJIn3alnuAa 3HAHUM

8 Pemenue 3amau 1o
9HEPreTUYECKHU OOMEH

TEMC

(meTabonu3M, aHaOOIM3M, KaTaOONM3M, AaCCHUMIISIINS,
JIACCUMUJISLIMS JTaIlbl JHEPTEeTHIECKOTO oOMeHa:
MOJITOTOBUTEIIbHBIN, TJIMKOJIM3, KICTOYHOE JBIXaHHE),

pemiCHuC 3a1a4

9 Croco0b! IeJIEHNS KIETOK

10 Perenne 3aga4d 1mo reMe MUTO3

11 Pewmenue 3amay 1mo reme Meno3

CriocoOblI 1efieHHst KIETOK: MUTO3, Meii03. OCHOBHBIE ATAIlbl,
¢a3el, nx ocobeHHocTH. Pemenue 3amauy.

Tema 2. Pemienue 3a1a4 no reHeTuke (

23 4.)

12 'enetndeckue cuMBOJIBI U | ['eHEeTHYECKHE CUMBOJIBI M TEPMUHBI.
TEPMUHBI
13
['eneTndeckue CHUMBOJIBI U
TEPMUHBI 110 TEHETUKE
14 3akonsl [.Mengens 1 3akonel I'. Mennens: akTyanu3aiusi 3HaHUN 110 TeMe
(3aKOHOMEPHOCTH, YCTaHOBJIEHHbIE MeH1es1eM MpU MOHO - U
JTUTHOPUTHOM CKPEIIMBAaHUM), TECTOBBI KOHTPOJIb YMEHUS
15 3akonsl [ Mennens 2 pemiath 3aJaud Ha 3aKOHbI MeHnensi, NpelyCMOTPEHHbIE

MIPOrpaMMoOii, peleHue 3ajad Ha MOHO — W JTUTHOpUAHOE
CKpEIMBAHNE MOBBIIIEHHON CI0KHOCTH




16

Henonnoe noMuHHMpoBaHue -
aKTyaJIn3alus 3HAaHUU

Hemonraoe JOMHUHHPOBAHUC

Hemomnaoe JOMHUHHPOBAHUEC: aKTyaJIu3alus 3HAHHUH 110 TEME,
pCemICHUC 3a1a4 11O TCME MOBEIIIEHHOHN CIIOKHOCTH

17
pelieHue 3aaay
18 HacnenoBanue rpynn kpoBu - | HacienoBanwe Tpynm KpoOBH: aKTyalnM3alus 3HAHHHA II0
aKTyalnu3anus 3HaHUH TeMe, peleHue 3a1au.
19 HacnenoBanue rpynmn KpoBH -
peleHue 3aga4y
20 ['enetuka nojua - | l'enetnka mosia; HacielOBaHME, CLEIUIEHHOE C IOJOM:
aKTyaJIn3alus 3HAaHUN aKTyaJqu3alnusi 3HaHUM 10 TeMe (XPOMOCOMHOE |
HEXPOMOCOMHOE OIpeJeNieHHe I0jla B MPUPOJE), pelleHUe
337124 Ha CIETUIEHHOE C ITOJIOM HACJIEJI0BAHUE MOBBIIICHHON
21 ['eneTnka mona - peluieHue | CIOKHOCTH
3a7a4
22 Pemenne komOuHHMpOBaHHBIX | Pemenre KOMOMHUPOBAHHBIX 3a7a4.
3aja4 ¢ pe3yc-(hakTopoM
23 Pemenne KOMOMHMpPOBaHHBIX

3aJa4 ¢ TeHEeTUKOH Imoa




24

B3aumoneiictBue  reHoB -
aKTyaJIn3alus 3HAaHUU

B3anmoneiicTBue T'€HOB: aKTyalM3alusi 3HAHUU IO TeMme
(B3auMOJICHCTBUE aJUICIBHBIX W HEAUICIbHBIX T'€HOB),
pelieHre 3ajad TOBBIMICHHOW CIIOKHOCTH Ha BCE BHJIBI

B3alMOJICHCTBUSL: KOMIUIEMEHTapHOCTb, AMIUCTA3,
o5 B3aumoneiictBue  reHoB - | IOJIMMEPHIO
pelieHue 3aaau
26 3aKkoH T.Moprana - | 3akon T. Moprana: akryanu3anus 3HaHUH (mouemy T.
aKTyalau3alus 3HaHU MopraH, cTaBs 11e7b OIPOBEPrHYTh 3aKOHbI . Menzens, He
CMOT' 3TOrO CJieNaTh, XOTd MOJIY4YHJI COBEPLIEHHO JpYyrue
pe3yibTarel?),  pelleHue  3aJad  Ha  KPOCCHUHIOBED,
97 3akon T.Moprana - pemieHue | COCTaBICHHE XPOMOCOMHBIX KapT.
3a1a4y
28 3akon Xapau — BaiinOepra 3akon Xapnu — BaitnOepra: nexuus «Bcenen 3a Xapau u
BaitnOeprom, perienue 3a1a4 1o reHeTUKe MOy,
29 3akon Xapau — BaitnOepra -
pelieHue 3aaau
30 I'eneruka 4esloBeKa - | 'eneruka 4denoBeka: akTyanus3alus 3HAHUH 10 TEME,
aKTyaJu3alus 3HaHUU TEPMHHBI U CUMBOJIbI, pELIICHHE 3a/1a4.
31 I'eHeTnKa 4enoBeKa - peleHue

3aja4




32

[Tonarue POAOCIOBHOM
YyelioBeKa

I'enerrka yenoBeka - pelieHue
3a1a4

I'enetnka dYelOBeEKa: aKTyaJin3daliusa 3HAaHUM IIO TEMCE,
TEPMHHBI U CUMBOJIBI, PCIICHUE 3a/1a4.

34

HTorosoe 3aHsTue

HTorosas nuarHocTuka: PCHICHUC 3aHMMATCIIbHBIX 3a/la4.




TEMATHUYECKOE IINIAHUPOBAHUE

11 kaacce
Ne | Pasoenst puetnoii npozpammsi Konuuecmeo uacoe | Konmpons 3nanuii
(ecezo)

1 Hayxka o kietke 13
2 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB | O
3 OCHOBBI '€HETUKU 8 1
4 OCHOBBI PBOJIIOAT 3
5 OCHOBBI PKOJI0THHI 5

Hroro 34 1




INOYPOYHOE IIVTAHUPOBAHHUE

11 kaacce

No Tema ypoka Dnemenmul cooepricanus Jlama

JPOK

a niaau daxm

Tema 1. Hayka o kierke (13 4.)

1 OcHoBHBIE noyioxkenus | Ilnefinen, IllBanH, OHOJOTMYECKU BaXKHBIC  X.
KJICTOYHOU TEOPHUU. | FJIEMEHTBI, HEOPTAHMYECKHUE BEIIECTBA, OPraHUYECKUE
XUMHYECKUN COCTaB | BEIIECTBA
KJICTKHU.

2 Opranuueckue BelecTBa CrpoeHue u cBoiicTBa

3 OyHKIUU O0enkoB. | DyHKIIUK OENKOB: CTPYKTypHas, KaTaluTHYecKas,
depMeHTHI - | 3ammuTHAsL, TpaHCIIOPTHAS, perysisTopHas,
OMOKaTaIN3aTOPHI B | SHepreTuuyeckas
KJIETKE.

Pemenune Ononorunueckux Pemenne 3agannii EI'D,

4 3a71a4 Ha | Ha COCTaBJICHUE

KOMILJIEMEHTAPHOCTb, MOJUTICTITUAHOMN IIEMOYKH.

TPAHCKPUIIIIHIO,

TPaHCIISILIUIO.

Crpykrypa u ¢ynkuuu | J[ByMeMOpaHHbIe, OJHOMEMOpPaHHbIE, HEMEMOpaHHbIS
KJICTKH. OpraHOW/Bl  KJIETKH, B3aWMOCBSI3b CTPOEHUSA W




byHKIMH

6 EcrectBenHas Knerounass n HekierouHas (OpMBI >KU3HHU, BUPYCHI,
KJaccupuKanus Oe3bsiiepHble,  SACpHBIE,  OCHOBHBIE  IapCTBa
OpPraHUYECKOT0 MHpa OpPraHHU3MOB.

7 [Ipokapuotsl.  bakrepun, | OcoOeHHOCTH CTPYKTYypbl W  (YHKIIMOHUPOBAHUS
apxeu. TOSZICPHBIX OPTraHU3MOB. JIpOOSTHKH.

8 DyKapHOTHI. [Tnactuasr: XJIOPOIUTACTHI, XPOMOILIACTHI,
CpaBHuTenbHas JeHKOIUIAaCThl, UEJII0I03a, XUTUH, MypPEHH.
XapaKTepUCTHKAa  KIETOK
pacTeHui, JKHUBOTHBIX,
rpuboB.

9 Bupycet -  obGnuratnele | daru, Oakrepuodaru, BupuoH, JHK-comepxamrue,
BHYTPUKJICTOYHBIE PHKconepramniue BUpyChl, peTPOBUPYCHI
Mapa3uThl.

10 Pemenne Ouonormyeckux | Pemenue 3amanuii u3 c6. EI'D, Ha cpaBHEHUE KIIETOK
3aJa4 1o LIUTOJIOTUH. OpPraHU3MOB PA3TUYHBIX [[APCTB.

11 MertabonusM B KIETKE. | ACCUMMIALIMS, JTUCCUMMIISIINS, MeTa00IN3M,
[lonaTne O MIIACTMYECKOM | KaTaOOJM3M, B3aMMOCBS3b MEXAYy IBYMS BUIAMU
oOMeHe. oOMeHa.

12 Obecneuenue kietku | [loaroroButenbHblil 3Tam, OECKUCIOPOAHBIM ITam -
SHEPTUEH. OCHOBHBIE | TTTUKOJU3, KUCJIOPOIHBIHN 3TaIl, aHadpoObI, a3p00ObI
3Tambl  3HEPreTHYECKOIro




oOmeHa.

13 dorocuHTE3, €ro 3HaueHue | Xiopoduiui, cBeToBas, TeMHOBas ¢a3bl poTocHHTE3A,
JUIS )KU3HU Ha 3eMIIE. (o103 BOIBI, OMOAKKYMYJISTOPHI.

Tema 2. PasMHOKeHHe U pa3BUTHE OPraHU3MOB (5 4.)

14 OcHoBHBIE CBOICTBA OcHOBHBIE CIOCOOBI Pa3MHOXEHUS OPraHU3MOB:
KHUBOM Matepud. | Oecriooe u  monoBoe. CmocoObl  Gecroyoro
PasMHOXeHME M pa3BUTHE | pa3MHOKEHHs: JEJCHHE HaJBoe, CopooOpa3oBaHue,
OpPraHHU3MOB. Bbecnionoe | BereraTuBHOE, MOUYKOBAHUE
pa3sMHOXKEHHE

15 [TonoBoe pa3MHOXKEHUE. 'amerorenes, MyKCKHE U  IKEHCKHE TaMeEThl,

CIIEpMaTOreHe3, OBOI€HE3, OIJI0JOTBOPEHHE, 3UT0TA.

16 WupuBuayansHoe passutue | . OHTOreHes3, sMOpHOHATIBHOE U MOCTIMOPHOHAIBHOE
OpPTaHU3MOB pasBuTue, Mopyia, Oiacryina, ractpysia, Helpysna.

17 Muto3 u  Meio3 B | JumiougHele W TaruIOMIHBIE HAOOPBI XPOMOCOM,
CPaBHEHMH. OMBaJICHTHI, KOHBIOTAIIUs, KPOCCUHIOBED.

18 O000mieane 3Hauuii 1o | Pemenue  Omosnormyeckux  3agad. Pabora ¢
teme «Pa3MHOXeHHME W | TepMHHaMH, pelIeHHE 3ajay.
pa3BUTHE OPTAaHU3MOB)

Tema 3. OcHoBBI reHeTHKH (8 YacoB)

19 3aKOHOMEPHOCTH HacnenoBanue nmpu3HaKoB.

HaCJICACTBEHHOCTH.




20

AJroput™M peuieHusi 3aaad
10 TEHETHKE

CuMmBONIMKa B TCHCTUKE.
TCHCTUYCCKUX 3aJa4

ANTOpUTM  peleHUs

21 Pemrenue 3a71a4 no | 3akonsl [.Menpnens u T.Moprana.
IreHEeTHKE.
I'eneTnka JeaoBeKa. | MeToabl M3y4YEHUs TeHETUKHU YeJIOBEKa,
99 Hacnencreennsie 0Oosie3Hu | mpodriiakTHKa HACIEICTBEHHBIX OOJIE3HEH YeoBeKa
yeJoBeKa u 1504
peAypexaCHHE.
23 3aKOHOMEPHOCTH HacnencrBenHast u HeHacaeICTBEHHAss N3MESHUYHBOCTD,
M3MEHYUBOCTH. Moau(pHUKAIH, MyTallUH, KJIacCH(PUKAIUS MyTaIui
24 I'enetnka kak ocHoBa s | ICKyCCTBEHHBIN MyTareHes, MOJUIIIIOU NS,
CEJIEKIIHH.
25 Hosgeiimue MeToIbl | ['eHHas u KineTouHas HHKEHEPHUS.
CENIEKIINHU
26 Pemrenne reHeruyeckux | Pemenwe 3agad  Ha  CIEIUIEGHHOE C  ITOJIOM
3a1a4 MOBBIIIEHHOMN | HaclIeI0BaHHE.
CJIOJKHOCTH.
Tema 4. OcHoBbI 3BoTIOIMY (3 Yaca)
27 MexaHu3msl JBmwxyue cuisl 3Botoruu corgacHo CT3. Otbop

HBOJIFOLIMOHHOTO ITpOLEcca.
@akTopsl  DBOJIOLMHU 110
Y./lapBuny.

CIIy4ailHBIX HEHACJIEJICTBEHHBIX N3MEHEHUH.




28 OcHoBHbIE ~ HampaBieHus | ApoMop¢o3sl, MIMOaJaNTaK, o01as AereHepanus.
HBOJIIOIUH.

29 Oranbl 3BOJOLMHM | JIpHONIUTEK, aBCTPAJIONMTEK, JApPEBHEHIIME JIIOIH,
YeJI0BEKa. Poub | npeBHME 101U, TIOAM COBPEMEHHOTO THUIIA.
couuaipHoro (akropa B
HBOJIIOIIMH YETIOBEKA.

Tema 4. OcHOBBI 3K0J10THH (5 YacoB)

30 Okonorndyeckue  ¢akTopsl | AGMoTudeckne, OuoTHyeckne (aKTOpbl, OCHOBHBIC
cpeapl. BnusiHue | TUIIBI 5KOJIOTHYECKUX B3aMMOIEHCTBHM
aHTPOTIOTEHHOTO  (haKTopa
Ha 5KOCHCTEMBI.

31 buonieno3,  skocucremsl, | Camoperymsmus, CaMOBOCTIPOU3BOJICTBO,
CBOHCTBa 9KOCUCTEM, | YCTOWUMBOCTbD, IKOJIOTUIECKUE CYKCECCHH.

CMEHa DKOCHUCTEM.

32 CpaBHUTENbHAS KopoTkue nuieBsle LeMu, BUIOBOE pa3HOOOpasue,
XapaKTepUCTHKA JOTIOJTHUTEIIbHAST YHEPTUS
€CTECTBEHHBIX 9KOCHCTEM U
arpoIeHO30B.

33 Pemenne  sxonormueckux | CocraBieHHEe NHINEBBIX  LENeH, 9SKOJIOTHYecKHue
3a7ad4. ApaMu/bl, paBuiio 10-Tu.

34 Crpyktypa u ¢yakuuu | KocHoe, OuokocHoe, OMOTeHHOE, XMBOE BEIIECTBO,
omocdepsl. JI00ATBHBIE SKOJIOTUUECKHE TIPOOIEMBI.

Hrtorosoe TectupoBanue




TpeOoBaHMsI K YCBOCHUIO Y4eOHOT0 MaTepHaJa.
B pe3yabTaTe u3yueHus NPOrpaMMbl Kypca ydamuecs J10JKHbI
3HaTh:

. oOme CBeACHHS O MOJEKYISIPHBIX M KIETOYHBIX MeXaHHU3Max
HacJeA0BaHUsl T€HOB U (POPMHUPOBAHMS MPU3HAKOB; CIEHU(PUIECKHE TEPMUHBI U
CHUMBOJIMKY, UCIIOIb3YEMbIE TP PEIICHUH T€HETUYECKUX 3a71a4

[ 3aKOHBI MeH1e/Is U UX LIUTOJIOTNYSCKHUE OCHOBBI

U BH/bI BSaHMOﬂeﬁCTBHﬂ AJUICJIBHBIX MW HCAJJICIBHBIX TI'CHOB, HX
XapaKTCPpUCTUKY, BUIbI CKPCIIWBAHWA

[ CHOCINNICHHOC HACJICAOBAHUC IIPU3HAKOB, KPOCCHHI'OBCP

o HACJICAOBAHHC ITPU3HAKOB, CHCIVICHHLIX C IIOJIOM

[ reHeaJorunueCKui MCTOA, WJIW MCTOA aHalin3a POAOCIIOBHBIX, KaK

(dyHIaMEHTaJIbHBIA W YHHMBEPCAJbHBIM METOJ M3y4Y€HUs HACJIEICTBEHHOCTH H
U3MEHYMBOCTH YEJIOBEKA

. MOMYJIAIIMOHHO-CTATUCTUUECKUN METOJI — OCHOBY MOIYJISIIMOHHOMN
TE€HETUKH (B MEAUIIMHE TPUMEHSICTCS TIPU U3YYCHUH HACJIEACTBEHHBIX 00JIe3HEH)
YMmertn:

. OOBSCHAT,  POJb TI'E€HETHUKH B  (HOPMUPOBAHUKM  HAYIHOTO
MHPOBO33PEHHUS; COJIEpKaHNE TeHETUYECKON 3a1a4H;

. MPUMEHATh TEPMUHBI 1O TEHETHUKE, CHUMBOJIMKY TPU PEIICHUU
FeHETUYECKHX 3a0a4;

. peraTh TCHETUYECKUE 3aa41; COCTABIISITH CXEMbI CKPEIIIMBAHUS;

. aHaJM3UPOBATH U MPOTHO3UPOBATH pPacpoCTPaHEHHOCTh
HACJICJACTBEHHBIX 3a00JICBaHUH B MTOCIICTYIOIINX ITOKOJIECHUIX

. ONHUCHIBaTh BUJIbI CKPENIMBAHUS, BUbI B3aUMOJICUCTBUS aJlICJIbHBIX
1 HEeaJUIEIBbHBIX TCHOB;

. HaxoJUTh HWH(OpPMAMIO O METOJax aHajlu3a pPOJOCIOBHBIX B

MEIAUIIMHCKUX  TENsIX B Pa3NUYHBIX  HCTOYHUKAX  (y4eOHBIX  TEKCTax,
CIIPaBOYHHUKAX, HAYYHO-TIOMYJISIPHBIX H3JaHUSIX, KOMIBIOTEPHBIX 0a3ax NaHHBIX,
pecypcax UHTepHET) U KpUTUUECKU €€ OIICHUBATD;

HCIIOJIBb30BAaTh npnoﬁpeTeHHme SHAHUAA M YMEHMS B HpaKTI/l‘leCKOﬁ
JAesITeJIbHOCTH M NIOBCEHEBHOM KU3HU 1JIs1:

° HpO(i)I/IJ'IaKTI/IKI/I HaCJIEACTBCHHBIX 336OH€BaHI/II71;

L OLICHKHK OIIaCHOI'O BO3I[CI\/’ICTBI/I$[ Ha OpraHU3M YCJIOBCKA PA3JIMYHBIX
Sal"pf{?)HeHI/II‘/JI Cp€Abl KaK OJHOI'O M3 MYTAarCHHBIX q)aKTOpOB;

° OIICHKM 3THYCCKUX aCIICKTOB HCKOTOPBIX I/ICCJ'Ie,ZIOBaHI/II‘/JI B oOnactu

OMOTEXHOJIOTUH (KIIOHHPOBAHKE, NCKYCCTBEHHOE OIJIOJIOTBOPEHUE)
Tembl pedepaToB U NPOEKTHBIX padoT:

. ['eneTnka: UCTOpPUSA U COBPEMEHHOCTb.

. Meroabl n3ydeHns HACJIEICTBEHHOCTH Y€JI0OBEKa.

. ['eneTnueckas MeMIIMHA: AT B Oyaymiee.

. Yem onacHbl OJIM3KOPOACTBEHHBIE Opaku?

. N3yueHrne U NPOTHO3UPOBAHUE HACJIEAOBAHUS KOHKPETHOIO NpPHU3HAKa B

CBOEH CEMBE.
. N3yuenue MIPOSIBICHUS NPU3HAKOB Yy  JIOMAlIHUX  [HUTOMIIEB.



IMpunoxenune

Jns ycnmemHoro pemieHusl 3a1ad Mo TEeHETHKE CJEAYeT YMETh BBINOJIHATH
HEKOTOPBIEC HECIIOKHBIE ONEPALIMU U UCTOJIb30BATh METOINYECKUE PUEMBI.

1. [Ipexnae Bcero HEOOXO0AMMO BHUMATEIBLHO U3YUYUTH yCJ0BHe 3a1a4u. J{axe
T€ yYalllMecs, KOTOPhIE XOPOIIO 3HAIT 3aKOHOMEPHOCTHU HACIEIOBAHUS U YCICIIHO
pelaloT TEeHEeTHMYeCKHEe 3aJadd, YacTo JOMYyCKAaloT TrpyOble OMIMOKH, NpUINHAMU
KOTOPBIX SIBIIIETCS HEBHUMATEIbHOE WM HEMPABWIIBHOE TPOUYTEHUE YCIOBHS.

2. CnenyroomuM 3TaroM SBISIETCSA OIpeaeicHue Tuma 3agadm. s 3Toro
HEO0OXOMMO BBISICHUTH, CKOJBKO IMap MPU3HAKOB pacCMaTpPUBACTCsS B 3ajaye, CKOJIBKO
nap TEHOB KOAMPYET OTH TNPHU3HAKK, a TaKXKe YHCIO KIacCoB (PEHOTHUIIOB,
MPUCYTCTBYIOIIHUX B IOTOMCTBE OT CKPEIIMBAHUS FETEPO3UTOT WIH MPH aHATU3UPYIOLIEM
CKpCIIMBAaHUHU, U KOJWYECTBEHHOE COOTHOILICHHE JTUX KiaccoB. Kpome Toro,
HEOOXOAMMO YyUYWTHIBaTh, CBS3aHO JIM HACJEJOBaHHWE IMIPU3HAKa C  ITOJOBBIMH
XpOMOCOMaMHM, a TaKXKe CUECIUICHO WM HE3aBHCHUMO HACJEAyeTCd Mapa IPU3HAKOB.
OTHOCUTEIBLHO TIOCJIEHETO0 MOTYT OBITh TMpsSMBIE YKa3aHHS B YCIOBHH. Takke,
CBHETECIHCTBOM O CIICIIJICHHOM HAcCJIEJOBAaHUH MOJKET SBJISATHCSI COOTHOIIEHHE KJIACCOB
C pa3HbIMU (DEHOTUIIAMH B TIOTOMCTBE.

3. BoisicHeHne reHOTHIIOB 0CO0OCH, HEU3BECTHBIX I10 YCJIOBHIO,
SIBJISICTCS OCHOBHOM  MeTOAMYECKOH omepamueii, HEoOXOAMMON JId  pelieHus
IreHETHYEeCKUX 3ajad. [Ipu 3TOM peleHHe BCeraa HaJlo HadyuHATh ¢ 0CO0EH, HeCylux
PELIECCUBHBIN MTPU3HAK, TOCKOJBbKY OHA TOMO3UTOTHBI U KX TEHOTHII 110 3TOMY IIPU3HAKY
OJTHO3HAYEH — aa. BhIACHEHHE IeHOTUIIa OpraHu3Ma, HECYIIETO JOMUHAHTHBIN MPHU3HAK,
SIBIIIETCS O0JIee CIOXKHOM MPOoOIEMOii, TOTOMY YTO OH MOYKET OBITh TOMO3UTOTHBIM (AA)
WA T€TEPO3UTOTHBIM (Aa).

4, KoHe4yHbIM »TarioM pemieHus: SBISETCS 3allUCh CXeMbl CKpellMBAHUS
(0paka) B COOTBETCTBUHM C TPEOOBaHUSAMH IO O(OPMIICHHIO, a TaKKe€ MaKCHUMAaJIbHO
MOJAPOOHOE M3JIOKEHHE BCETO X0J/1a PACCYKJICHHH IO PEIISHUIO 3a7a4M ¢ 00s3aTeIbHBIM
JIOTUYECKUM OOOCHOBAaHMEM KaxJ0ro BbIBoJa. OTCYTCTBHE OOBSCHEHHS JaXe
OYCBHUIHBIX, Ha TIEPBBIH B3], MOMEHTOB MOXXET OBITh OCHOBAaHHMEM JUISI CHIIKCHHS
OLICHKHM Ha YK3aMECHE.

OnHako OMBIT TMOKa3bIBa€T, YTO OOJIBIIMHCTBO YYaIIUXCS HCIBITHIBACT
3HAYUTEIbHBIC TPYJTHOCTH MPH PEIICHUU F€HETUYECKUX 3a]1a4.



NPUJIOKEHUE.

HcTopust nepBbIX OTKPBITHH.

Mennens I'perop Horann (1822-1884) — demickuii ydeHbIH, OCHOBOIOJOKHUK
reHetuku. B 1843 roay 3akoHuun yHuBepcuteT mo kypcy «dunmocodus». (B To Bpems
Kypc ¢mnocopuu ObUT 3HAUMUTENBHO IIHMpE, YeM ceiluac, W BKJIIOYAI B ceOsl Takxke
€CTeCTBEHHbIC HAyKH U MaTeMaTHKy). Cpa3y ke 10 OKOHYAaHWU yYHUBepcuTeTa MeHenb
IOCTPUICSl B MOHAXM B aBI'YCTMHCKUI MOHACTHIph B I. bpronHe (HbiHe bpHO); mo3xke oH
CTaJl HACTOSITEJIEM 3TOro MoHacThipi. B 1856-1863 rr. mpoBen 3HaMEHUTHIE OMBITHI 11O
ruOpUAN3aIuU TOPOXa, Pe3yIbTaThl KOTOPOTO ObLIN M3NI0KEHBI B 1865 roay B OOmiecTBe
UCIbITaTeNe mpupoasl B bpioHHe, a 3arem omyOnnkoBaHbl B pabore «OmNbITHI HaL
pacTUTENbHBIMU TUOpUAaAMUY». Ycrexy pador MeHaens cnocoOCTBOBAJIO TO, YTO MpHU
MIPOBEACHUU HKCIEPUMEHTOB OH HCIIOIB30BA CTPOTYHO M XOpOIIO MPOAYMAHHYIO
MeToIMKy. OCHOBHBIE €€ OCOOCHHOCTH 3aKIIFOUAIOTCS B CIEAYIOIIEM:

-HCII0JIb30BaHUE CAMOOIIBUIAIOIETOCS pacTeHUs (TOpoX);

-HCIOJIb30BaHUE TOJIBKO YMCTHIX JTUHUHN (Ha BBIBEJCHHE KOTOPBIX OH MOTPaTHII
HECKOJIBKO JIET); -UCKIIFOUEHHE BO3MOXKHOCTH CIIYYaiHOT'O MepeonblIeHUs (IPOBOANIOCH
aMb0 TMEepeKpecTHOE ONbUIEHWE CaMHM HCCJeloBareiaeM, JUO0O0 MMENIo MECTO
CaMOOTIBIICHHUE);

-B Hayalle CBOUX HccieloBaHuid MeHenb HaOIo1am 3a HAclIeJOBAHUEM OJHOTO
MpPU3HAKA, W JIMIIb IIOCJIE YCTAaHOBJIEHUS 3aKOHOMEPHOCTEW HAaCIeNOBaHUA OIHOTO
OpU3HAaKa OH Iepemel K HW3YYEHHIO HAclIeJOBaHUs OJHOBPEMEHHO HECKOJIbKUX
MIPU3HAKOB;

-BBIOOp 1711 pabOThl TPU3HAKOB, BCTPEYAIOIIMXCS JUIIbL B JIBYX YETKO
paznuyaromuxcs popmax

(anpTepHaTHBHBIC MpU3HakK). Bcero MenaeneM ObLIO B35TO 7 TaKMX MPU3HAKOB;

-UHAUBUYyaJIbHBIM aHAJIN3 TOTOMCTBA Ka)KJI0TO CKPEILIMBaHUS;

-HCIIOJIb30BaHUE OONBIINX BBIOOPOK M MATEeMAaTHUYECKHX METOJO0B 00paboTKH
Pe3yNbTaTOB CBOMX IKCIEPUMEHTOB.

OcHoBHOe 3HayeHwe paboT MeHaenss Uil BCEro MOCIEAYIOIIETO pPa3BUTHUS
OMOJIOTUU COCTOUT B TOM, UYTO OH BIIEPBbIE C(HOPMYIHPOBAII OCHOBHbBIE 3aKOHOMEPHOCTH
HACJIEIOBAaHUS: JUCKPETHOCTh HACJIEJCTBEHHBIX (DaKTOPOB U HE3aBUCUMOE UX
KOMOMHHMpPOBaHUE MpHU Tepeade U3 MOKoJeHus B mokojieHue. Cienyer uMeTh B BHUAY,
4TO BO BpeMeHa MeHpens OUONOTH MPHUACPKUBAIUCH MPUHIIMITUATEHO WHBIX B3TJISJIOB
Ha HAacJIeJIOBaHUE: OHU OBUIM CTOPOHHUKAMHU TEOPUHM CIMTHOM HAClIEACTBEHHOCTH.
Menzens chopMmynrpoBai 3aKOHbI HACIEIOBAaHUS 33JI0JITO JO0 TOTO, KaK ObUIH OTKPBITHI
MaTepuaibHble HOCUTENN HACJIEJACTBEHHOCTH (XPOMOCOMBI M TE€HbI) U MEXaHU3MBI,
oOecrieunBarolMe Mepefayy 3TUX HOCUTENEH CIEAYIOLIUMM IOKOJEHUSM — MEWo3 u
JIBOITHOE OTIOZIOTBOPEHHE Y IIBETKOBBIX PACTEHHIA.

OcHOBHbIE reHeTHYeCKUEe MOHATHS MU TEPMUHBI.

XpoMOCOMHASI TEOPUS HACJIEACTBEHHOCTH.

1. 'eHeTHYecKHe MOHATHSA U TEPMHUHBI.

Jliis u3yueHus: mo00i HaAyKH HEOOXOJMMO 3HAHUE €€ CIEIUATBHBIX TEPMUHOB U
MMOHSITHMH.

[To3HakOMUMCSI C OCHOBHBIMU TEPMUHAMU U MOHSATUAMHU HaYKH T€HETUKHU.

HacnencTBeHHOCTP M M3MEHYMBOCTH — J[Ba IPOTUBOIOJOXHBIX CBONCTBA
OpraHu3ma, KOTOPBIE COCTAaBISIIOT €IMHOE Lenoe. VIMEHHO 3T CBOWMCTBA SIBISIOTCA
OCHOBOM JJIs1 BOJIIOIIUH



oprannueckoro mupa. Hacnedocmeennocms — 53T0  CIIOCOOHOCTH  OpTraHU3Ma
COXpaHiATh U TepellaBaTh CIEAYIONIEMY IMOKOJICHHIO CBOM MPHU3HAKM M OCOOCHHOCTH
pa3BuTus. brnaromaps 3Toil COCOOHOCTH KaXKIbIil BUJ COXpaHSET CBOM CBOWMCTBA U3
MOKOJICHUS B MOKOJIeHUE. M3menuueocms — 370 CIOCOOHOCTh OpraHU3Ma U3MEHSTHCS B
npolecce MHANBUAYATBHOTO PA3BUTHS MO BO3ACUCTBHEM (DAKTOPOB CPEIBI.

Enununa matepuanbHON OCHOBBI HACIIEICTBEHHOCTH — 2€H — y4aCTOK MOJIEKYIIbI
JAHK, oTBeTCcTBEHHBIN 3a MPOSBIEHHE KAKOTro-IuOO MpHU3HaKa. ['eHbl pacrosiararorcs B
ONPENIETICHHBIX YYaCTKaX XpOMOCOM — JIOKYCaXx.

Hacneocmeennwtii pakmop — BBeneHHoe I'. MeHneneM MOHSTHE, KOTOPHIM OH
0003HaYWII MpPU3HAK, Nepelallniics 1Mo HaciaeAcTBY. BrocneacTBum A onpeneneHus
sToro noHsATUs B. MoranceHom ObUT BBEIEH TEPMUH «T€HY.

Peanuzanus npu3Haka y opraHu3Ma OCYIIECTBISETCS 1O cXeMe: T'eH — 0eloKk —
npusHak. I omonozuunsle XpomMocomsl — XpOMOCOMBI, COJIepKaIllie OJMHAKOBBIA HAOOp
TE€HOB, CXOIHBIX MO MOP(OTOTHUYECKUM MpPHU3HAKAM, KOHBIOTHpyMomue B mnpodaze |
Meno3a.

Jlunnoudnas Kiemka— KIe€TKa, UMEIONIAs JBa TOMOJOTHYHBIX Habopa
XPOMOCOM.

VY JUIUIOWJOHBIX KJIETOK B TOMOJIOTMUHBIX XpOMOCOMax HaXOJSATCS TEHBI,
PEryJIupYIONINE Pa3BUTHE OJHUX U TEX K€ NMPU3HAKOB. [[apHbIe reHbI, pacOI0KEHHBIE B
OJIHMX M TE€X K€ JIOKYyCaX IOMOJIOTMYHBIX XPOMOCOM U OTBETCTBEHHBIE 3a MOSBJICHUE
OJIHOTO TpHW3HaKa (HampuMep, IBeTa Bojoc, Tha3, ¢GopMbl yxa © T.1.),
Ha3bIBAIOTCS AINEAbHBIMU 2CHAMU (AN1eNAMU).

Annenu o603Havar0TCs OykBamMu JIaTUHCKOTO aidasura: A, a, B, B, C, c u T.x1.

AJienpHBIE TEHbI MOTYT HECTHU OJMHAKOBbIE WJIM MPOTHUBOIOJIOKHBIE KauecTBa
onHOro mnpusHaka. IlocnenHue Ha3bIBAIOTCS aibMmepHAmMueHviMu. AJINbTEPHATUBHBIMU
ABIIAIOTCSI, HAIIPUMED, AJIJIEJIM TEMHOM U CBETJIIONW OKpPacKH BOJIOC, CEPOr0 M Kapero 1BeTa
rJ1a3, )KEJITON U 3€JICHOM OKPACKU CEMSH.

AJnienbHbIe T€HbI MOTYT OBITh JOMUHAHTHBIMH U PELIECCUBHBIMH.

Jlomunanmmuwlit npu3Hak (2en) — rOCTIOJCTBYIONINH, TTpeodIaialomuil Ipu3HaK,
NpPOSBIIAETCS BCEra Kak B TOMO3UIOTHOM, TaKk M B TE€TEPO3UTOTHOM COCTOSHUM.
JloMMHAHTHBIN NpU3HAK 0003HAYAETCs 3arjJaBHbBIMU OyKBaMM JATUHCKOTO aldaBuTta: A,
B,Cur.n.

Peuyeccuenstii npusnak (2en) — NOJABISEMbI PU3HAK, TPOSBIIIOIIANCS TOJIBKO
B TOMO3UI'OTHOM COCTOSIHUM. B TreTepo3UroTHOM COCTOSSHUM PELECCUBHBIN MpU3HAK
MOKET TMOJHOCTHIO WJIM YacCTHUYHO TMOJABIAThCS JAOMUHAHTHBIM. OH 0003HayaeTcs
COOTBETCTBYIOIICH CTPOUHOI OYyKBOM JaTMHCKOTO andaBura: a, B, C ¥ T.1.

I'omo3uzoma — 310 xietka (0co0b), IMEIOMIAsT OJUHAKOBBIC aJUICJIM OJTHOTO I'eHa B
TOMOJIOTUYHBIX XpoMocoMax (AA umu aa).

I'emepo3uzoma — 310 kietka (ocoOb), UMeIOIIAs pa3Hble ajljielid OJHOTO T'eHa B
TOMOJIOTMYHBIX XpoMOcoMax (Aa), T.e. Hecylllas ajJbTepHATUBHbIE IPU3HAKH.

I'enomun — cOBOKYIHOCTb BCEX HACJIEJICTBEHHBIX IPU3HAKOB (F€HOB) OpraHU3Ma,
MOJIYUEHHBIX OCOOBI0 OT POJUTENEH, a TakKe HOBBIX CBOWMCTB, MOSBUBIIMXCA B
pe3yabpTaTe MyTaluii FTeHOB, KOTOPBIX HE OBUIO Y POAUTENICH.

@enomun — COBOKYIHOCTb BHYTPEHHUX U BHEIIHUX IIPU3HAKOB, KOTOPBIE
NPOSIBJISIOTCSL Yy OpraHuM3mMa MNpHU  B3aUMOJCHCTBMM CO CpelAod B  Ipolecce
WHJIVMBHUIYaJbHOTO pPa3BUTHS opraHu3ma. llepemada HacieqCTBEHHBIX ITPU3HAKOB
OPOUCXOAUT TMpU JEJIEHUU KIETKM M Pa3MHOKEHUHM OpraHu3Ma: NpH I0JIOBOM



Pa3sMHOXEHHH — Yepe3 MOJIOBBIE KIETKU — 2aMentbl; Ipy OECIIOJIOM pa3MHOKEHUH depes
COMAaTHUYECKHE KIIETKH.

Comamuueckue Ki1emku — KIETKU Tela.

I'enom — COBOKYNHOCTh TI'€HOB B TalUIOMJAHOM Ha0oOpe XpOMOCOM JAHHOTO
opranusma. Kapuomun — COBOKYITHOCTb NPU3HAKOB XPOMOCOMHOro HabOopa (4Hcio,
pa3mep, hopMa XpOMOCOM), XapaKTEPHBIX I TOTO UM HHOTO BHUJA.

I'enogpono — CoBOKymHOCTH TI€HOB  MOMNYJISUMU  BHJA WIM  JAPYrou
CHUCTEMAaTUYECKOHN eIMHUIIbI Ha JAHHOM OTPE3KE BPEMEHH.

Mymayus — BHE3aITHO BO3HUKAOIIME HACIEACTBEHHbIE N3MEHEHUS T€HOTHUIIA.

O003HaYeHUA U CHMBOJIbI, HCIIOJIb3yeMble B FeHeTHKE.

Ponutensckue ocobu (J1at. «mapeHTcey) — P.

XKenckas ocobs — Q.

Myxckast 0cob — J.

OcoOu mepBoro mokoJieHUs, THUOpHAHbIE ocolOu (nat. «puaun») — F; Bropoe
MoKoJieHue THOpUI0B — ).

Iametsr — G .

Jlomunantuele amreau— A, B, C... PeneccuBHple amienua —a, B,
c...I'ereposurora — Aa.

JlomuHaHTHAst TOMO3UT0Ta — AA.

PeneccuBnas romo3urora — aa.

Jlurerepo3urora (reTepo3uroTa rMmpu AUTHOPUTHOM CKpeluBanun) — AaBB.

JloMuHaHTHAas TOMO3UT0Ta npu TUTHOPUIHOM CKpEIIMBaHUH —
AABB. PeneccuBHast roMO3UroTa Ipu AUTUOPUIHOM CKPEIIMBAHUM — AaBB.

2. MeToabl TeHETHUKH.

Jns  u3yyeHus  3aKOHOMEPHOCTEH  HACIEICTBEHHOCTM U  HW3MEHYUBOCTHU
HCIIONBb3YIOTCS pa3IMUYHbIE METOA HAYKHU.

1. Tubpuoonozuueckuii memood — 3T0 CKPEUIMBAHUE PA3JIMYHBIX MO CBOUM
MPU3HAKAM OpPraHU3MOB C LEJIbI0 HM3YUEHHUs] XapaKTepa HacleJOBaHUs MPU3HAKOB Yy
MOTOMCTBA. DTOT METOJ ObLT MCToab30BaH ['. MeHaenem npu u3ydeHUH HaclieJJOBaHUs
CeMU KOHTPACTHBIX MPHU3HAKOB y pacTeHUi ropoxa. OpraHuW3Mbl, TOMO3HUTOTHBIE 10
OJIHOMY WJIM HECKOJBKUM IMpU3HAKAM, MOJy4aeMble OT OJHON CaMOOIBUISIOMEHCS WU
CaMOOIUIOJIOTBOPSOIIEHCS O0COOM M HE JIalllue B TOTOMCTBE NPOSIBICHUS
anbTEPHATUBHOIO IPU3HAKA, HA3bIBAIOTCS YUCHIOU TUHUEU.

Opranu3Mbl, TOJYYCHHBIE OT CKPEIIMBAHUA JBYX TE€HOTHIUYECKH Pa3HBIX
OpraHU3MOB, Ha3bIBAIOTCA cUOpudamu.

[To pesynmbraTamM THOPUAM3ANMN ONMPENEISAIOTCS TOMHUHAHTHBIE TPU3HAKH, IO
XapakTepy MPOSIBICHUS MPU3HAKOB y THOPUJIOB — TMOJHOE WJIM YAaCTUYHOE IOJIaBJICHUE
peleCCUBHBIX MTPU3HAKOB.

2. Humonozuueckue memoovl OCHOBAHBI Ha aHAIM3e KapuOTHMIAa OCOO0eH,
M3Y4YEHUU Tpoliecca Mel03a, MOBEICHUSI XpOMOCOM B Mei03¢e U 00pa30BaHuUs raMer.

[Ipy wu3yueHun XpOMOCOMHOro Habopa JIFOOOTO OpraHu3Ma YUUTHIBAHOTCS
cleAylollye MmpaBwia: 1) 4UCIO XpOMOCOM B COMATHYECKHUX KIIETKaX Ka)XJoro BUia B
HOpPME MOCTOSIHHO;

2. y JUIUIOMJIHBIX OPTraHW3MOB B COMAaTHYECKUX KIETKaX BCE XPOMOCOMBI
napHble, TOMOJOTHYHbBIE; TallJIOUIHbII HA0Op XPOMOCOM HMEIOT TOJBKO TaMeThl, a Y
pacteHuii — raMeTour;



3. KaXJash XpOMOCOMHasi Iapa WHAWBUAYAIbHA W OTJIHYAECTCS IO CBOUM
napamMeTpaM OT JPYTuX; MPU OKPAlIUBaHHH HMEET paznuHyro AuddepeHIHATbHYIO
OKpAacCKy — 4e€peIOBaHUE CBETIBIX U TEMHBIX MOJIOC.

Jns cucrteMaru3alMd M U3YYEHHS KapUOTHUIIA XPOMOCOMBI PACIOJIATAKOTCA
MOTIAPHO IO Mepe YOBIBaHMS UX BEJIHMYUHBI.

3. Monekynapno-2enemuueckuii Memoo OCHOBaH Ha W3YYECHUH CTPYKTYPhI
T€HOB, MX KOJMYECTBAa M IMOchenoBarenbHoCcTH pacnojioxkenns B JIHK; BeraBieHun
HYKJICOTUJTHOM  MOCIEIOBATEILHOCTA  OTACIBHBIX TI'E€HOB, TE€HHBIX AaHOMAJUH,
OmnpeeieHMd TeHOoMa opranu3ma, T.e. Bcel cTpykrypsl JAHK, conepxkamieiics B
rarjiouIHOM HabOpe XPOMOCOM.

3. XpomMocoMHasi TeOPUS HACJIEICTBEHHOCTH.

OcCHOBHBIC TIOJIO)KEHHUSI XPOMOCOMHOM TEOpPHM HACJIEICTBEHHOCTH ObLIU
chopmMyIupoBaHbl aMEepUKaHCKUM yueHbIM Tomacom Mopranom B 1911 rogy. B ocHoBe
TEOPUM JIEKUT TMOBEACHUE XPOMOCOM B Meio03€, OT KOTOPOro 3aBHCUT KaueCTBO
o0Opa3yroumxcs ramer.

OCHOBHBIE ITOJIOKEHUS XPOMOCOMHOM TEOPHUH HACJIEICTBEHHOCTH:

. Ennnuneit HacnencTBeHHOM MHGOPMAIIMH SBIISETCS T€H, JIOKAJIM30BaHHBIN
B XpOMOCOME.

. Kaxnass xpomocoma COJIEpKUT MHOKECTBO TE€HOB; I'€Hbl B XPOMOCOMax
pacroJyiaraloTcsi JIMHEWHO, KaXIblii TeH UMeeT OIpeaeieHHoe MecTo (JIOKyC) B
XPOMOCOME.

. I'eHBI HACIEICTBEHHO TUCKPETHBI, OTHOCUTEIHHO CTAOMIBHBI, HO TIPH 3TOM
MOT'YT MyTUPOBATb.

. ['eHbl, pacnonoXeHHbIE B OJHOHW XpPOMOCOME, HACIEAYIOTCS COBMECTHO,
CIICTIJICHO.

. CuensieHHe TEHOB MOJKET HapyllaThCs B IMPOLIECCE MEio3a B pe3yJsibTaTe
KPOCCHHTOBEPA, YTO YBEJIMUYMUBAET YMCIIO KOMOWHAIINI T'€HOB B raMeTax.

. YactoTa KpPOCCHHIOBEpa MOPSIMO MNPOMOPIHUOHAIBHA PACCTOSIHUKD MEXKIY
reHaMH.

. B nmpouecce Meio3a TOMOJIOTHUYHBIE XPOMOCOMBI, a CJIE€JI0BATENIbHO,
aJUIeJIbHBIE TE€HBI ONAIal0T B PA3HbIE TaMETHI.

. Heromonoruunble XpoOMOCOMBI PacXOJATCd MNPOU3BOJIBHO, HE3aBUCHMO

JPYT OT Jpyra U o0pa3yroT pa3inyHble KOMOMHAIIUU B TaMETaXx.

3Hauenue XpomMocomHol meopuu HaAC1e0CMEEHHOCHU.

* Jlama oObsiCHEHHE 3aKOHaM MeHIens.

*BCKpblTa IATOJIOTMYECKUE OCHOBBI HACJICIOBAHUS TPU3HAKOB.
*OOBSICHIIA TCHETHUCCKHE OCHOBBI TECOPUU €CTECTBEHHOTO OTOOpA.

MoHorudpuaHoe cCKpenuBaHme.

3amaun:

. ITOBTOPUTH CYIIHOCTH IIEPBOTO U BTOPOI'O 3aKOHOB I'€HETHKU;

. POJ0IKATH (POPMUPOBATH YMEHHUS MPUMEHSTH 3HAHKS O MUTO3€, MEH03¢e U
OTUIOJIOTBOPEHHH JIJIs1 OOBSICHEHUS TeHETUUECKUX 3aKOHOMEPHOCTEH;

. MMO3HAKOMUTh YYaIlUXCS C PA3IMYHBIMU T€HETUYECKUMHU SIBIICHUSMHU U
3aKOHOMEPHOCTSIMU; - TPOAOKATh (POPMUPOBATH YMEHHS MOJIb30BATHCSI TEHETHUECKON
CHUMBOJIMKOM.



IIpumMepHBI TeOpPEeTHYECKU MATEPUAJ K 3aAHATHIO.

MoHoru0puanoe ckpelmiuBanue — cKkpeimiuBanue GpopMm, OTIHYAKIIMUXCH APYT
OT /Jpyra mo OJHOH mape AaJbTEPHATHBHBIX (KOHTPACTHBIX) MPHU3HAKOB,
npelauxXcss MO0 HAacJeICTBY. BriepBble 3aKOHOMEPHOCTH HAacClEJOBaHUA ObLIN
ycraHoBlieHbl [.MeHzeneM ¢ momomiplo THOpuaojgorudeckoro meroma. s cBoux
ONMbITOB ~ MeHzenb  HUCHONB30Bal  OCOOM, OTHOCAIIMECS K  YUCTBIM  JIMHHUSIM
(TOMO3UTOTHBIE), OTJIMYAIOIINECS IO OJTHOM Mape allbTePHATUBHBIX MPU3HAKOB.

Cxema 1-20 ckpewgusanus (npeocmagumeieii 08yX YUCMBbIX TUHUIL).

P dbenoTun xxenThie ceMeHa X 3elieHble CeMEeHa

P renotun AA x aa

L

G Aa

F, renotun Aa

F1 penorun xxenteie cemeHa

B pesynbTaTte Bce THOpHABI IEPBOTO MOKOJICHUS UMEIOT OJMHAKOBBIA T€HOTHUII U
denotun. DTy 3aKOHOMEPHOCHb HA3bIBAIOM  3AKOHOM  e€0UHO000pa3us nepeozo
NOKOJICHUA U nepevim 3aKonom Menoens.

Ilpy MOHOrHOpMAHOM CKpPEIIMBAHUM Yy THOPUAOB MEPBOr0 IOKOJIECHHS
NPOSIBJISIIOTCA TOJBKO JOMHMHAHTHBbIE NPU3HAKHU: (eHOTHN HX W TEeHOTHN HX
eqMHOo00pa3HblL. /I BTOPOrO  CKPEIIMBAHUS HCIONB3YIOTCA THOPHUABI  TMEPBOTO
nokoJjieHus Fy.

Cxema 2-20 ckpewjuganus

(2ubpuoo6 nepeozo noKo1eHus).

P penotum xxenTeie cemMeHa X JKeNThIe CEMEHa

P renotun Aa x Aa

IRRR

G AaAa

F, renotnn AA AaAaaa

F, enoTun xemn. >xen. >xe. 3eleH.

Jliis ynoOcTBa pacuera pe3yinbTaToB CKPEIMBAHUS MPUHATO UCIIOIB30BATh CXEMY,
npemioxkeHnyto ydeHbiM [lennetrom (pemetka Ilennera). B wHelt mo BepTukamm
YKa3bIBAIOT TaMEThl JKEHCKOM O0cCOO0M, a MO TOpU3OHTAIM — MYXCKoil. B Mectax
MEePECeYeHU 3alUChIBAIOT T€HOTHUIIBI 3UTOT, MOJYYEHHBIX B pe3yJibTaTe Cly4ailHOro
OTUIOJJOTBOPEHHSI.

Pewemxka Ilennema 0na npugedenHoil evluie cxemvl CKPEUyUBAHUS.

Takum 00pazoM, Mpu CKpENMBAaHUU THOPUIOB TEPBOIO TOKOJEHUS BO BTOPOM
MOKOJICHUH TPOMCXOIUT PacCIIEIUIEHUE MPHU3HAKOB: Y OCHOBHOM 4acTu MOTOMKOB (3/4)
MPUCYTCTBYET TeH A U ()EHOTUITUYECKH TIPOSIBISAETCA JOMHUHAHTHBIN MPU3HAK, a Y YaCTU
MMOTOMKOB C TEHOTHUIIOM aa MPOSBISAETCS PEIECCUBHBINA MPU3HAK. IMYy 3AKOHOMEPHOCHLD
HA3b16aI0M 3AKOHOM PACUienjeHus NPU3HaAKoe (emopoit 3akon Menoens).

Ilpu ckpemMBaHUM [ABYX TIeTePO3UTIOTHBIX 0coldeil (rMOpPUIOB MNEPBOro
MOKOJIeHHs]) BO BTOPOM IOKOJEHUM HAOJI0IaeTCAd paculelieHne NPHU3HAKOB IO
(¢eHoTnnmy B cooTHomenuu 3:1, a mo renorumy — 1: 2:1.

IHumonozuueckue 0CHOBbL MOHOZUOPUOHO20 CKPEUUBAHUAL.

Pacmienyienne mpu3HAKOB BO BTOPOM TOKOJCHUU OOBSCHACTCS COXPaHCHHEM
PELECCUBHOTO T€HAa B TIETEPO3UIOTHOM COCTOsiHMU. [Ipu mepexone B rOMO3UIOTHOE
COCTOSIHUE PELIECCUBHBIA T€H BHOBb MPOSIBISIETCS B BHJE [MpU3HAKA. OTy
3aKOHOMEPHOCTh MeH/enb Ha3Bajl «THUIOTE30M YHCTOTHI raMer». JTa TUIoTe3a WU



3aKOH I'JIaCUT, YTO HAXOJAIIHUECA B KaKA0M opraHmMe HapBI HaACJICACTBCHHBIX CbaKTOpOB
HC CMCIIMUBAIOTCA W HC CJIMBAIOTCA W IIPpHU o6pa3013aH1/11/1 ramMeT 110 OJHOMY M3 Ka)KZ[Oﬁ
napH nepexoz[;lT B HUX B YUCTOM BUJC: OOAHU I'aMCThI HGCYT I[OMI/IHaHTHHﬁ I'CH, )lpyrI/Ie —
perieccuBHBIN. ['amMeThl HUKOrJa He OBIBAlOT TMOPUIHBIMH IO JaHHOMY Hpu3Haky. Jlis
HaCJICAOBAHUA IIPpU3HAKA HC UMCCT 3HAUCHHA, KaKasd KMCHHO I'aMCTa HCCCT I'CH IIPHU3HAKaA
— OTHOOBCKasA WJIM MATCpUHCKad, Yy AOYCPHCIO OpraHu3Ma B OZ[I/IHaKOBOﬁ CTCIICHU
HpOHBJI?IIOTCH JOMHUHAHTHBIC HpI/I3HaKI/I 1 HC HpO?IBJ'ISIIOTCSI peI_IeCCI/IBHBIC.

Hcxomnaple poauTeabCKue 0coOM TOMO3UTOTHBI (AA H aa) M Jal0T TOJBKO OIUH
TUII TaMeT — A WIH a COOTBETCTBEHHO. HpI/I CJIIMAHUHU TaMCT B 3UTOTY IIOIIaAarOT
TOMOJIOTHYHBIC XpOMOCOMLI C aJ'IbTepHaTI/IBHLIMI/I HpI/I3HaKaMI/I, HO3TOMy BCC
nonyquHHe IIOTOMKU SABJIIAKOTCS FGTGpOSI/IFOTHHMI/I FI/I6pI/II[aMI/I C TCHOTHUIIOM Aa, HO
IMPOABJACTCA B q)eHOTI/IHe TOJIBKO ,Z[OMI/IHaHTHHﬁ IIPHU3HAK. FI/I6pI/I,Z[BI IICPBOIo IIOKOJICHUA
reTepo3uroTHbl (Aa). Tak Kak MpU MeEi03€ TOMOJIOTMYHBIE XPOMOCOMBI IOMNAJA0T B
pa3Hble raMeThl, TO THOPHU/IBI JAIOT JIBa THIMA ramMeT: A u a. B mporiecce orio10TBOpeHust
IMPpOUCXOOUT CB06OI[HaH KOM6I/IHaHI/ISI ABYX THUIIOB I'aMCT U o6pa3y10Tc;I 4 BapuaHTa 3UIroT
¢ renotunamu: AA, 2Aa u aa. B ¢heHOTHIIE MPOSABIAIOTCS TOJIBKO JIBa IPU3HAKA, TPUIEM
MOTOMKOB C JJOMUHAHTHBIM IPU3HAKOM B 3 pa3a 0oJiblIe, YeM C PELECCUBHBIM.

Honanoe u nenonnoe ()omuuupoeanue.

THoaunoe JAOMMHHUPOBAHHEC — OJAMH U3 BH/IA0OB B3aHMOZ[eﬁCTBHH AJVICJIBbHBIX
Ir€HOB, TP KOTOPOM OJIMH M3 ajrejien (]IOMHHaHTHbIﬁ) B Irerepo3murore moJJHOCTbHIO
MOoAABJISIET NMPOABJCHHUEC APYIoro ajuiejas (pelIGCCI/IBHOFO). HaHpHMep, Yy ropoxa rcH
JKEJITOM OKpaCKH CCM:AH IIOJIHOCTBIO IIOAABJIACT IIPOABIICHHUC I'CHA 3€JIEHOH OKpaCKH
CCMJsIH. HDI/I ITOJIHOM JOMHWHHUPOBAHHUM BOBTOPOM IIOKOJICHUH PACIICIIJICHUC 110 d)eHOTI/Il'IV
3:1.

JIOMWHAHTHBIN NPU3HAK HE BCEr/ia MOJHOCTHIO MOAABISAET PEILIECCUBHBIN, TOATOMY
BO3MOXXHO  TIOSIBJICHME  TMPOMEXKYTOUHBIM  mpu3HakoB y TuOpuaoB. Henosinoe
JOMMHHMPOBAHHE — OJAUH W3 BHUIAOB B3aMMOJEHCTBUS aAJLIEJbHBIX TE€HOB, MpPH
KOTOPOM OJMH U3 aJjuiejieli (JOMMHAHTHBIA) B TIeTEPO3UroTe He TMOJHOCTHIO
NMOAABJIAET MNPOSIBJICHHE [APYroro ajuienas (peueccuBHoro), m B F; Bbipa:keHue
NMPU3HAKA HOCUT NPOMEKYTOYHBIH Xapakrep. Tak, Hampumep, NMpU CKpPELIMBaAaHUU
JIBYX UYHUCTHIX JIMHUN PACTEHHUS HOYHOW KpacaBHUIIBI C KPACHBIMU U OEJBIMH I[BETKaMU
MepBOe TMOKOJCHHWE THOPUIIOB OKa3bIBaeTCs pPO30BbIM. [IpoMCXOIUT HEmoJHOE
JTOMUHUPOBAaHUE TNpPHU3HAKA OKPACKH, M KPACHBIA 1BET JUIIb YaCTUYHO TMOJABISET
Oenpiif. Bo BTOpOM TOKOJIEHWU paclIelICHUENPU3HAKOB 10 (DEHOTUIY OKa3bIBACTCS
PaBHBIM pPacHICIUICHUIO 10 TeHoTumy — 1:2:1.

VY uyenoBeka HEMOJHOE JAOMHUHHPOBAHHWE TMPOSIBISETCS NPU HACIEAOBaHUU
CTPYKTYpHI BOJIOC. ['@H KypuaBbIX BOJIOC JOMUHUPYET HaJl TEHOM MPSIMBIX BOJIOC HE B
noJiHOU Mepe. M y retepo3uroT HabIr01aeTcsl MPOMEKYTOUHOE MPOSBICHUE MPU3HAKA —
BOJIHUCTBIEC BOJIOCHL. HemoHoe TOMUHUPOBAHUE IMPOKO PACIIPOCTPAHEHO B IPUPOJIE.

Jlemanvnoie zenvt

WNHorpa pacuiernsienue Npu3HakoB BO BTOPOM MOKOJIEGHUH MOXKET OTKIJIOHSTHCA OT
oxkugaempix  (3:1 — mOpu  NOJHOM JOMHHHMpPOBaHUW,l:2:1 — T1pu  HENOJIHOM
JOMUHUPOBAHUHU) pE3yJbTaTOB. JTO CBS3aHO C TE€M, 4YTO B HEKOTOPBIX Cilydasx
TOMO3UTOTHl MO OJHOMY W3 NPU3HAKOB OKAa3bIBAIOTCS HEXKU3HECIOCOOHBIMHU. B 3THX
Clydasix TOBOPAT O JlemanbHblX 2eHax. JleTalbHble TeHbl (JIaT. <«JIeTaJuc» -
CMepTe/ibHbII) — TreHbl, B TOMO3MIOTHOM COCTOSIHHM BbI3bIBalOIIUEe THOEIb
OpraHM3Ma Hu3-3a HapylleHHs HOPMAJbHOr0 Xxoaa pasButus. llosBieHue
JIETAJIbHBIXTEHOB — CJIEICTBUE MYTallMi, KOTOpPbIE B TE€TEPO3UTOTHOM OpPraHU3ME HE




nposiBIsitOT cBoero neictBust. [Ipumepst. 1) Cepble kapaKyabCKUE OBI[bI, TOMO3UTOTHBIE
0 JOMHUHAHTHOMY IMPU3HAKy CEpOMl OKpack, MOTHOAIOT TOocie POXKICHUS H3-3a
HeJopa3BUTUs kenyaka. 2)[IpumepoM HOMHHAHTHOTO JIETAJIBHOTO Te€Ha SBIAETCS
OpaxuJaKkTWIKS y 4YeloBeKa (YKOPOUCHHBIE Malblibl). ['OMO3UTOTHI 1O JAHHOMY MHaJIbIly
norubaroT Ha paHHUX CTAJAMSIX PA3BUTHSI 3apOJbIIIA, a MPU3HAK MPOSIBISIETCS TOJIBKO Y
rerepo3uror. 3) IlpumepoM peneccUBHOIO JIETAIbHOTO TI€HA ABISIETCS T'€H
CEepHOBUIHOKICTOUHON aHEeMHUHU Yy YelioBeKa. B HopMe 3puTpouluThl UMEIOT (QopMy
JBOSIKOBOTHYTOTO JucKa. [Ipu cepmoBHIHO-KIETOY-HOW aHEMUU OHHM MPUOOPETAIOT BU]L
ceprma, a ¢usnonorudyeckuii >QQPexT BhBIpakaeTcss OCTPOH aHEMHEH M CHUKEHUEM
KOJIMYECTBAa KHUCJIOPOJa, IEPEHOCHUMOIO KpOBBIO. Y TeTepo3UroT 3a0oJieBaHHE HE
MIPOSIBIISIETCS, SPUTPOLIUTHI BCE K€ UMEIOT U3MEHEHHYI0 (opMy. ['OMO3UTOTHI IO 3TOMY
npusHaky B 95% cayyaeB THOHYT B paHHEM BO3pacTe H3-3a KHCIOPOAHOU
HEJ0CTATOYHOCTH, a TE€TEPO3UTOTHI BIOJHE >KU3HECTIOCOOHKI. 4) Y pacTeHHil ecTh TeH,
OTBEYAlOIUK 3a pa3BuTue xjopoduina. Eciu oH moaBeprcss MyTalud W OKaszajics B
TOMO3UTOTHOM COCTOSIHMH, TO BbIpacTaroliee OeciiBETHOE pacTeHUe MOrudaeT Ha CTaluu
BCXOJIOB M3-32 OTCYTCTBUS (hOTOCHHTE3a. B M30IMPOBAHHBIX MOMYNALUIX, TJE BEIMKA
BEPOSITHOCTh TE€PEX0Jia JIETAJbHBIX T€HOB B TOMO3UTOTHOE COCTOSIHHE, CMEPTHOCTh
HOoTOMCTBa nocturaet 8%.

Ananusupyilouiee ckpewiuganue.

AHanu3upyolllee CKpelNIMBaHUE — CKpellMBaHHWe, NpPOBoAsIeecs sl
onpeaeJieHUsi TCHOTUIIA OPraHU3Ma.

AHaU3UpyOllee CKpPellMBaHNe — 3TO CKpelllUBAHUE 0CO0M ¢ TOMUHAHTHBIM
NPU3HAKOM, HO HEHU3BECTHbIM TEHOTHIIOM ¢ 0CO0bK, TOMO3UIOTHOH MO
pelecCHBHOMY TNPHU3HAKY, TeHOTHNI KOTOpoil Bcerna aa. Ilo pesyabTary
CKpelIMBaHMS ONpeaessieTCs TeHOTUII 0CO0U C JOMUHAHTHBIM NMPU3HAKOM.

I Bapuanr. Eciu npu ckpewjueanuu ocoou ¢ 0OMUHAHMHBIM RPUSHAKOM C
PeueccuHoil 20Mo3U20mMHOIL 0co0bI0 NOJIYYEeHHOEe NOMOMCHMEO eOUHO00pa3Ho, mo
ananuzupyeman 0codb ¢ 0OMUHAHMHBIM NPUSHAKOM 20MO3UZOMHA.

P dbheHOTHN TOMUHAHTHBIN MPU3HAK X PELIECCUBHBIN MTPU3HAK

P renotun A_ x aa

1

GA a

F1 deHoTun noMuHaHTHBIN IPU3HAK

reHotun Aa

Bv160o: ecau nomomcmeo eounooopazno, mo neuzgecmuulii 2en A, m.e.
2eHomun ananuzupyemout ocoou AA.

I Bapuanr. Eciu npu ckpewjueanuu ocodou ¢ 0OMUHAHMHBIM HPUSHAKOM C
PeueccugHoil 20M03UZOMHOIL 0COObI0O NONYYEeHHOEe NOMOMCMEOo Oaem pacujenieHue
1:1, mo uccnedyeman 0coodb ¢ 0OMUHAHMHBIM RPUHAKOM 2eMePOo3UZOmHua.

P ¢eHoTHMI TOMUHAHTHBIN MPU3HAK X PELIECCUBHBINA MPU3HAK

Presotun A _aa | | |

GA a

F1 dbenoTnn 1OMHUHAHTHBIN MPU3HAK PELECCUBHBIN MPU3HAK

reHotun Aaaa

1:1

Bv1600: ecnu y nomomcmea npoucxodum pacuienjienHue NPU3ZHAKO8, MO
Heu36eCMHblIl 2eH PeyeCCUBHBLIL U 2eHOMUN AHATUIUPYEeMOll 0codu Aa.



AHaM3upyomiee CKpellMBaHUE YacTO HUCIOJIb3YETCS B CENEKIMU PACTEHUU U
YKUBOTHBIX JIJISI ONPE/IeICHHs TeHOTUIIAa 0COOU C IOMUHAHTHBIM MIPU3HAKOM U BBIBEJICHUS
YUCTOW JIMHHM.

Pemenue 3a1a4 Ha MOHOTHOPHUIHOE CKpPeLIMBAHME.

AJITOPUTM pelleHHs MPSIMBbIX 3a/1a4.

Iloo mpamoiut 3adaueit nodpazymesaemcsas maxas, 6 KOMOPOU U3BECHIHDI
2eHOmunvl pooumeiei, He0OX00UMO ONPeOeUms GO3MONCHbIE 2€HOMUNbL U
¢henomunvt nomomcmea ¢ nepeom u 6mMoOpPoOM NOKONEHUAX.

Jlns pemieHuss 3aiadd  ClE€AYeT COCTaBUTh CXEMY, AHAJOTHMYHYIO TOH, YTO
MCII0JIH30BAJIACh JIJISl 3aMUCH PE3YJIbTATOB MOHOTUOPHUIHOTO CKPEIIMBAHUS.

[Tpumep permienus 3agaqmn.

1. UreHne ycmoBus 3a1aqH.

3agava. IIpu ckpemMBaHMM [BYX COPTOB TOMATOB C TJIAAKOW M OIYIIEHHOW
KOXKHUIIEH B IMEPBOM IMOKOJICHUHU BCE IUIOABI OKA3aJIMCh C IIIaAKON Koxuiei. Onpeaenure
TCHOTHITBI HUCXOJHBIX POAUTEIBCKUX (OPM M THOPHIIOB IEpBOro MokojeHus. Kakoma
BEPOATHOCTh TOJIYYEHUSI B IOTOMCTBE IUJIOJAOB C Tiagkor koxunen? Ilnomos c
ONYIIEHHON KOXKHUIEH?

2. Bsemenwe OyKBEHHOr0 OOO3HAYCHHS JOMHHAHTHOTO M  PELECCHBHOTO
MIPU3HAKOB.

Pemenue. Ecnu B pe3ynbrare CKpelIMBaHHUS BCE MOTOMCTBO HMMEJO TJIAJIKYIO
KOXHITY, TO 3TOT MPHU3HAK - JOMHHAHTHBIN (A), a ONMyIIeHHAas KOXKHIIA — PEIICCCUBHBIN
MpHU3HAK (Q).

3. CocraBiaeHue cxeMbl 1-ro ckpenuBaHus, 3amuch (EHOTUIIOB, a 3aTeM
TE€HOTHUIIOB POAUTENBbCKUX OCOOEH.

Tak Kak CKpEIIMBaIUCh YUCTHIC JIMHUH TOMAaTOB, POJUTEIHCKHE OCOOH OBLIN
TOMO3UTOTHBIMH.

P denorun Q rmagkas x JonyieHHas KOXKMIA KOXKHIA

P renorun 4 AA x @ aa

4. 3anuch THIOB raMeT, KOTOPhIE MOTYT OOPa30BBIBATHCS BO BpeMs Meio3a.

1

G Aa

(I'omo3uroTHsie 0COOM AAOT TOIBKO OJIUH THII TaMET.)

5. OmpeneneHre TEHOTUIIOB H ()EHOTHUIIOB TIOTOMKOB, OOpa3ylOIIUXCS B
pe3yabTaTe OTUIOJOTBOPECHHUS.

F{renorun Aa

(dbeHoTHIT TITaIKast KOKUIIA

6. CocraBisieM CXeMy BTOPOIO CKPEIINBaHUSI.

P denorun Qrmanxas x Jrnagkas Koxuua koxuna P remorun dAa x QAa

7. OmnpenensieM TaMeThl, KOTOPBIC JaeT KaXk/1ast 0COOb.

7.1 111 GAaAa

(I'erepo3uroTHsie 0COOM JAIOT JABA TUIIA TAMET).

8. CocraBnsieM pemerky IleHnera u ompenenseM TeHOTUNBI U (PEHOTHIIBI
MTOTOMKOB.

F, 'enoTun

AaAaAaaa 1. IJ1. TJ1. ONYIIL.

9. OtBeyaeM Ha BOINPOCHI 3aJa4d TMOJHBIMU MPEIJIOKECHUSIMHU, 3alUChIBAs BCE
BBIYHCIICHMUSL.



BepositHocTh nosiBienus B F, MII0I0B € riagko KOKULIEH:

4 - 100%

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

BepostHocTh nosiBiieHus B F 11010B ¢ ONYIIEHHONW KOKHIIECH:

100%-75% =25%.

10. 3anuceiBaeM OTBET 110 00pa3iy:

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

AJITOPUTM pelnleHHsi 00PAaTHBIX 3a1a4.

Iloo obpammuoit 3a0aueii umeemcsa 6 6udy makas 3ao0aud, 6 KOMopou OaHvl
pe3yibmamol CKpeujueanus, penomunvlt pooumesneil u NOJIY4EHHO20 NOMOMCHEA;
Heo0X00uMo onpeodeums 2eHOMUNBL POOUmenell U NOMoOMcmeda.

1. 3amaua. [Ipu ckpemmBaHUM ABYX APO30(HUII C HOPMAIBHBIMH KPBUIbSIMU y 32
MOTOMKOB OBUIM YKOPOYEHHBIE KpbUIbS, a Y 88 MOTOMKOB — HOpPMAJbHBIE KPBUIbS.
Ornpenenure TOMUHAHTHBIA M PELIECCUBHBIN MTpU3HAKUA. KakOBbI F€HOTUIIBI POJUTENEH U
MOTOMCTBA?

2. Ilo pesynbraTam ckpemuBanus F,wim F, ompenensieM JOMHUHAHTHBIA U
pELeCCUBHBIN MPU3HAKK U BBOJIUM 0003HAYEHUE.

2. Pemenne. CkpemmBaInuch Myxu C HOPMAJIbHBIMH KPBUIBSIMH, @ B ITOTOMCTBE
OKa3aJINCh MYXH C PEIyLUPOBAHHBIMU KpbUIbAMH. CI€10BaTEIbHO, HOPMAJIbHBIE KPbUIbs
— JIOMUHAHTHBIN MpU3HaK (A), a peAylUupOBaHHbIC KPBLIbI — PELIECCUBHBINA MPHU3HAK ().

3. CocraBisieM CXeMy CKpEIIMBAaHUS U 3aMIMCHIBAEM T'€HOTHUIT 0COOU ¢

PEIECCUBHBIMH TPU3HAKOM WJIM OCOOM C W3BECTHBIM [0 YCJIOBHIO 3aJla4yd
T€HOTHUIIOM.

3.

P dpenorun QHOpM. X GHOPM. KPBUIbS KPBLIbSI

P renotun A _x @ A_

F1 denotun 88 HOpM. KpbLIbs 32 peayil. KPbUIbs

TEHOTUIT A aa

4. OmpenenseM TUIBI FaMeT, KOTOPbIE MOXKET 00pa30BaTh Kax/aas POIUTENbCKAs
0CO0b.

4. Pogutenbckue ocodbu 00s13aTenbHO 00pa3yroT raMeThl ¢ JOMUHAHTHBIM T€HOM.
Tak Kak B TOTOMCTBE MOSIBISIOTCA 0COOU C PELIECCUBHBIM MPU3HAKOM, 3HAYUT Y KaXKJI0TO
U3 POJIUTENEN €CTh OJIMH I'€H C PELIECCUBHBIM Npu3HaKoM. OTcrona:

P dbeHOTHI HOPM. KPBUIbSI X HOPM. KPBUIbS

P renotun Aa x Aa

VI

G AaAa

5. OnpenensieM reHOTUI U

(heHOTHIT TOTOMCTBA, MOJIYYCHHOTO B PE3yJIbTaTe OIUIOJOTBOPEHHUS, 3aIUCHIBAEM
CXEMYy.

F{renorun AA AaAaaa

dbenotumn 88 (HOpM. HOPM. HOPM. PEJIYIL.)

6.3amuceIBacM OTBET 3aJa4U.

OTBeT: TOMUHAHTHBIN NMPU3HAK — HOpMaJIbHBIC KpbUThsi/ Aa u Aa/ AA, 2Aa, aa.

®parMeHT 3aHATHA «PelieHne reHeTHYeCKUX 3a1a4».



enun 3anaTHSA.

[ HpOBepKa YCBOCHHUA OCHOBHBIX 3aKOHOB HaCJICACTBCHHOCTH,
TCPMHWHOJIOTUH, CUMBOJIUKH,

U IMMPOBCPKa YCBOCHHWS OCHOBHBIX aJITOPUTMOB PCHICHUA T'CHCTUYCCKUX 3aaa4,

[ IIPpOBCpPKa C(i)OpMI/IpOBaHHOCTI/I HAaBBIKOB PCHICHHA TI'CHCTHUYCCKHUX 3alay

MOBBIIIICHHON CJIO’KHOCTH Ha MOHOPI/I6pI/II[HOG CKpCIIMBAHUC, I[I/II"I/I6pI/II[HOG
CKpCIIMBAHUC, CHCINNICHHOC HACJICAOBAHNEC I'CHOB, HACJIICAOBAHNC, CHCIIJICHHOC C II0JIOM,
KOMIINICMCHTAPHOCTDb, IIUCTA3 U IP.

. Pa3BUTHE JJOTUYECKOTO MBILUICHHUS;

. pa3BUTHE IO3HABATENILHON CaMOCTOSITEIBHOCTH, MHTEPECA K HU3YyYAaEMOMY
peaAMETY;

. BOCIIUTaHHE BHUMATEIbHOCTH, COCPEIOTOYECHHOCTH

I[IpononxuTebHOCTD 3aHATHS — 1 YPOK.

OobopynoBanue.

- Pacnieyatannsblie 3a1aun (YCJ'IODKHGHHBIe 3aJa4M IIOMCUYCHBI *);
-OTBCTHI K 3aa4aM,
-I'OTOBBIC PCUICHUA 3a/1a4;

Xo/ 3aHATHSA.

1. BerynurenbHOe CI0BO YUUTENS: TOCTAHOBKA IICNIH MEPe]] yUalluMHCS.

enp: pemuTh BCe MPEUIOKEHHBIE 3aJaud JJis MPOBEPKH YCBOCHHUS HAaBBIKOB
peIIeHUs TCHETHISCKUX 3a/1ad.

2. VYuyamuecss caMOCTOSTENbHO BBIOMPAIOT 3a7auM, PEIIAlOT MX Ha JIOCKE,
00BSACHAIOT pemeHue. Jljig caMonpoBepKH MOJIb3YIOTCSI TOTOBBIMU OTBETaMH. B ciyuae
3aTPYJIHEHUST MOTYT MOMOrarh APYr JPYyry, B CIy4ae pacxXOXIEHUsS C OTBETaMHU -
KOJUIEKTUBHO HAXOJUTh OLTUOKH.

3. B kxoHIIe 3aHATHS YUUTENb aHATM3UPYET a) CTENIEHb CAMOCTOSATEIbHOCTH;

0) cTeleHbh YCBOCHHS MaTepHaa.

3anaua 1.

Y pa3BoAMMBIX B HEBOJIC JIUCHIl JOMHUHAHTHBIA T€H BBI3bIBACT TIOSIBICHUC
IJIaTHHOBOM OKPACKH, a B TOMO3UTOTHOM COCTOSIHHM 00JIaJlaeT JICTAIBHBIM JCHCTBHEM
(ruGHyT >MOpHOHBI). PermeccuBHBIN alienb ompenelseT cepeOpHUCTO-CEPYI0 OKpacKy.
CkpenuBaiy MIaTHHOBBIX JIMCHIT MEXTY COOOH M MOTydmin 72 MOTOMKA.

1.

1. CKOJIBKO THIOB raMeT 00pa3yeTcs y INIaTHHOBOM JINCHUIIBI?

2. CKOJIBKO KMBOTHBIX ITOTHOJI0 B SMOPHOHATBHOM COCTOSIHUU?

3. CKOJIBKO pa3HbIX KU3HECMOCOOHBIX TEHOTHIOB 00pa3yercs NpU TaKkoM
CKpeIIMBaHUM?

4. CKOJIBKO pOAMIIOCH CEPEOPUCTO-CEPBIX JTUCHT?

S. CKOJIBKO pOAMIIOCH TNIATUHOBBIX JIUCST?

3agaua 2.

Y uyenoBeka CEpPHNOBUAHOKIETOYHAs AaHEMHUs HacleayeTcs KakK IpPU3HAK
HEIOJHOCTBI0 JIOMUHAHTHBIM. Y JOMHHAHTHBIX TIOMO3UIOT pa3BHUBACTCA CHUJIbHAs
aHeMHs, IPUBOJAIIAS K CMEPTH, & Y TETEPO3UTOT aHEMUS MPOSABISETCS B JETKOH (opme.



ManspuiiHblii 11a3MOAMM HE MOKET YCBAaMBAaTh AHOMAJbHBIM I€éMOIJIOOHMH, MOATOMY
JIOIM, UMEIOIIME T€H CEepIIOBUIHOKIETOUHON aHEeMUH, He O0JICI0T MaJIIpUei.
B cembe y 06oux cynpyros jerkas popma aHeMuu.

CKOJIBKO THIIOB raMeT o0pa3yercs y Kaxaoro cynpyra?

CKOJIBKO pa3HbIX (PEHOTHUIIOB MOXKET OBITh CPEAM JIeTEH 3TOM mapbl?
KaxoBa BeposiTHOCTB pokJieHUs peOeHKa ¢ Tskesnon hopmoit anemuu?
KakoBa BeposiTHOCTb pOkJIeHUsI peOeHKa, YCTOWYUBOTO K Majsipun?
KakoBa  BepoSITHOCTh  pOXIEHUs peOdeHKa, YyBCTBUTEIBHOIO K
masipun? 3apava 3.

Branenen HeCKONBKUX TUTPOB HOPMAJIbHOU (MOMEPEYHOI) «OKpacKu» Mpuoodpen
TUTPa C MPOAOIBHBIMU MOJOCKAMH Ha HIKype (pereccuBHBIN Mmpu3Hak). CKpecTUuB ero ¢
OJIHUM M3 CBOMX THUTPOB, OH IMOJYYHJI TUTPIT «B KJIeTOuKy». llpu ckpemmBaHuu
KJIETYATBIX TUTPOB MEXKIY COOOM B MOTOMCTBE MpeoOiafgaiu KieT4aThie KUBOTHBIC, HO
BCTPEYAJIUCh U TUTPSITA C MONIEPEYHBIMH U MTPOJIOJIbHBIMU MOJIOCKAMHU.

RN

1.

1. Onumurre OAHUM CIOBOM I'€HOTHIT «KJIETYATOr0» TUTPa.

2. CKo1bKo 2amem MOXKET 00pa30BaTh MOJIOCATHIA TUTP?

3. KakoBa BepOSITHOCTh TOSIBIECHUS BO BTOPOM [OKOJEHUU TUTPST B
KJIETOUKY?

4, SIBnsieTcs My KJIeTYaThI PUCYHOK PELIECCUBHBIM IIPU3HAKOM?

5. MOXHO JI TOBOPUTH O MTOJIHOM JTOMUHHUPOBAHUHU MONEPEYHON OKpACKHU?

3agaua 4.

B ponnnbHOM 1O0ME mepenyTanu AByX aerei. Pogurenu ogHoro u3z Hux uMmerort [ u
Il rpynner kpoBu, poaurenu apyroro — II m IV. HccnenoBanue moxasano, 4To JE€TH
umerot | u Il rpynmer kposu. Onpeaenure, KTo et peOEHOK.

3agaua S.

Y MOpCKMX CBHHOK YepHas OKpacka mepcTd (A) AOMHUHUpYET Haja OeloH,
KypuaBas 1mepctb (B) — Hax rmaakoil, a xoportkas mepctb ([) — Haag ATUHHOM.
CkpeuuBaiy CBUHOK C Oelod riaJKoW JJIMHHOM LIEPCThIO C TPUTETEPO3UTOTHBIMHU
CBHHKAaMM, Y KOTOPBIX IIEPCTh Y€pHas KypuaBas KOPOTKasl.

1.

1. CKOJIBKO THIIOB TaMeT o0pa3yeTcsi B OpraHU3MeE POJAMTEIHCKONW CBUHKH C
YEepHOU Kyp4aBOl KOPOTKOM IIEPCTHIO?

2. CKOJBKO pa3HbIX (PEHOTUIIOB TOJYYUTHCS y MOTOMKOB IMPH OMUCAHHOM
CKpeluBaHuu?

3. CKOJIBKO pa3HbIX T€HOTUIIOB MOJYYUTCS MPU ONMHUCAHHOM CKPEUIMBAHUM?

4, KakoBa BeposITHOCTb MOSIBIICHUSI IOTOMCTBA ¢ 0€J0il IJTMHHON IEPCThIO?

3agaua 6.

VY 4YenoBeka TEMHBIE BOJIOCHI, Kapue IJa3a, BECHYIIKH Ha JIMIE — JOMUHAHTHBIC
NPU3HAKH, & CBETIIBIE BOJIOCHI, TOyOBI€ I71a3a, OTCYTCTBUE BECHYIIIEK — PEIIECCUBHBIE.

TemHOBOJIOCAs *KEHIIMHA, UMEIOIAsl CHHHE IJ1a3a U BECHYIIKH HA JIMIE BBILLIA
3aMyX 3a CBETJIOBOJIOCOTO MYXXYMHY C KApUMH TJla3aMu, 0e3 BEeCHYIIeK. Y HUX pOAUIICS
CBETJIOBOJIOCHIM Toy0orias3eiii cbiH 0e3 BecHyllek Ha Hocy. C Kakoil BEpOSATHOCTHIO
MOYKET POJIUTHCS TEMHOBOJIOCHIH Kaperia3elii peOeHoK 0e3 BecHymIeK?



3amaua 7.

3110poBasi JKEHIIMHA BCTYMAET B Opak co 3J0POBBIM MYKUMHOH. Y HUX POXKIAeTCs
5 cbiHOBel. OnMH CTpajaeT JadbTOHU3MOM, HO HMMEET HOPMAaJIbHYIO KpPOBb, OJUH —
cTpajaeT reMopuiIrei, HO UMEeeT HOpMaJbHOE 3pEeHUE, a OUH CTPAAAET AAIbTOHU3MOM
u remodunueir. OnpeneanuTe reHOTUIIBI POJUTENeH, 00BICHUTE MPUYUHY TOSIBICHUS Y
JeTell Takux (DEHOTUIIOB, YKaKUTE Ha3BaHHE ITpoliecca.

3amaua 8.

CkpelieHbl JB€ YWCTHIE JIMHUM MBIIIEH: B OJHOM W3 HUX JKUBOTHBIE HUMEIOT
YEPHYIO LIEPCTh HOPMAJIBHOW JUIMHBI, @ APYTOW — JUIMHHYIO Cepyro. ['eHbl HOpMalbHOU
JutnHBL mepetu (A) u cepoit okpacku (B) - nomunantusie. ['ubpunsr F; umeroT mepcetsb
HOpPMaJIbHYIO cepyto. llpu ananusupyrowiem ckpewiuganuu noayydnaoch CIEayHOLIEe
paciieryieH|e: MBIIIAT ¢ HOpMaJIbHOM cepoil mepcThio — 89, ¢ HOpMallbHOM YepHOil — 36,
C JUIMHHOW cepoy — 35 u JuImHHOM YyepHOM — 88. Kakoi MpONEHT COCTaBAT KPOCCOBEPHBIE
MbIIIara?




