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BCTYII

B 2000 pomi rereruni sk camMocTiiiHii Haymi BunoBHIIOCS 100 pokis.
3a 1ei BiIpi30K Yacy reHeTHKa MPOHIUIa MepeMOXKHUI IUIAX Bl TPOCTOrO
OCMHUCIECHHS (PyHIaMEHTaNbHOI 3HAYYIOCTI BikpuTHX I .MeHaeneM 3akoHiB
JI0 TITUOOKOTO PO3YMIHHS SBUII CHAJKOBOCTI 1 MIHJIMBOCTI Ha MOJICKYJISIPHO-
My piBHI, po31IH(POBKH CTPYKTYpH 1 QPYHKIIIH TEHOMIB Pi3HUX O10JIOTIYHHX
00’€eKTiB.

CphOrojIHI TeHETHKA € TEOPETUYHOIO 1 METOIOJIOTIYHOI0 OCHOBOIO 1HIITHX
010JI0TIYHUX HAYK, 11 CIpaBeJIMBO BBAXKAIOTH IIEHTPAJIBHOIO HAYKOI B 010-
norii. Pa3oM 3 TUM TeHeTHKa, YCHILTHO PO3BUBAETHCS 3aBISKH yCITiXaMm 1 J0-
CATHEHHSM 1HIIMX TPUPOJHUYHMX HAYK — TaKWX SK (i3uka, Ximis, MaTeMaTH-
Ka, MOJICKYJIsIpHA 010J10TisI, OOTaHiKa, 300JI0Tis, MIKPOOiOJIOTis, BipyCOJIOTIs.
ChorofiHi He MOXKHa YSIBUTU KBajliikoBaHOTO Oionora 6e3 3HaHHS OCHOB Te-
HETHKH.

YcmimHe 3aCBOEHHS MIKOJIAPAMH 1 CTyJICHTAMH OCHOBHHX 3aKOHOMIp-
HOCTEH TEHETHUKH HEMOXXIMBE 0e3 BMIHHS pO3B’A3yBaTH T'€HETHYHI 3ajaui,
SIKi CIIPUSIIOTH MOTTTHOICHHIO 3HAHB 1 TAIOTh MEBHY MOXIIUBICTh IS iX caMo-
KOHTpOJTt0. PO3B’s13yBaHHS TeHETHYHHX 3a/1a4 TOTYE MaiOyTHHOTO CIIeIiatic-
Ta JI0 CAaMOCTIIHOT poOOTH B Pi3HMX TaTy3sX 010JIOTii, a TAKOXK PO3BHUBAE JIO-
riky MUCIeHHS. lle BaXITUBIMINHA, He3aMiHHIH KOMIIOHEHT 3aralbHoi KyJIbTY-
pH 1 GopMyBaHHS IUTICHOTO CBITONIAAY. PO3yMu 1Mo po3B’si3yBaHHI TeHETH-
YHUX 33124 TPEHYIOTh PO3yM, PO3BHBAIOTh KMITJIMBICTb.

JaHnit mociOHUK po3poOIEHUM I CTYACHTIB Ol0JOTIYHMX CHEIiaib-
HOCTEH HaBYAIBHHX 3aKiajiB. [lel 30ipHUK MOKE BUKOPUCTOBYBATHCS TAKOK
VYHSIMH CHeliali3oBaHuX O10JI0TIYHUX KJIACIB JILEiB, TIMHA31H, 3arajlbHOOC-
BITHIX IIKLT IS MATOTOBKH 3 po3ainy “CHafKoBiCTh i MIHIMBICTh OpraHi3-
MiB”. 3ala4yHHK JTOTIOMOJKE 1 B MiATOTOBIII 10 BCTYIY Y BHII y4OOBi 3aKian
010JIOTIYHOTO, MEIIMYHOTO, CLTECHKOTOCIIONAPCHKOro MPodiIiB, a TAKOXK IpU
MePEeMiAroTOBII BYATEIIB.

ITociOHMK MICTHTH 3a1adi 3 Pi3HUX PO3IUIIB CydacHO! reHeTuku. Kox-
HUI po3aiT 30ipHIKA BKITIOYAE: 1) CTUCTIE MOSCHEHHS 3aCTOCYBAHHS CTaHAAP-
THUX TEPMIHIB, PO3PAXYHKOBHX NAHHUX 1 (OpMyJ, HEOOXITHHUX MMO3HAYCHB;
2) METOIMKY PO3B’sI3aHHS 3a][a4 PI3HUX THUIIIB, B OCHOBI SIKOT MM HaMaraJucst
JOTPUMYBATHCSI OCHOBHUX MPUHIIHITIB JTUIAKTHKH (HAYKOBICTh, CHCTEMHICTD,
MOCTYIOBICTH); 3) MPHUKIAIN PO3B’sS3YBaHHS TUIOBUX 3aaad; 4) 3amadi mus
CaMOCTIHHOTO PO3B’s3aHHS 3 METOI0 CAMOKOHTPOIIIO 3HAHb (3 BiATIOBIAIMH Ta
0e3 Hux). Tunosi 3amadi 3HAHOMIIATE 3 OCHOBHUMH MPUHOMAMU T€HETHYHIX
CY/DKEHbB;, YHCENBHICTh BapiaHTIB 3a7ad 3a0e3reuye Halkpalie ornepaTHBHE
3aKpIIUICHHS 3HAHb 3 TCHETUKH.



VY 1npoMy MOCIOHMKY aHaNi3yIOThCS BCi BiJJOMI THIN B3a€MOJii ajeib
HUX Ta HeaJeJbHUX T'€HIB, MIPEJCTaBIICH] 3aj1aui 3 IIUTOJIOTTYHUX OCHOB CHaj-
KOBOCTI, T€HETHYHOTO aHajli3a POJIOBOJIIB, MOJICKYJIAPHOI TeHETHKH. Po3min
“I'eneTrKa TOMYJIAMIN~ BUXOIUTH 3a paMKH MIKUIBHOT MporpamMu i mepeada-
yae MiJBUILEHUN piBeHb MaTeMaTHYHOro MUcIeHHs. BiH € oco0iuBO akTya-
JBHUM Y 3B’3KY 13 3aTrOCTPEHHSM IHTEpECY JI0 €KOJOTIYHUX MPOoOJIeM B YMO-
Bax MI00aIbHOI €KOJOTTYHOT KPU3H.
I'enernuni 3aga4i Oynu miniOpaHi Ha OCHOBI JIiTEPaTypHUX AaHUX abo 3
BUKOPHCTaHHSIM HaBYAILHUX TOCIOHHKIB:
1. BapabanmukoB b.U., CamaeB E.A. COopHEK 3amay 1o reHeTuke (ydeOHO-
MeToamdeckoe nocobdue). —M3-Bo Kazanckoro ynmBepcureta, 1988. — 190c.
2. Kamunuckas 3.A., COopHHK 3ajgad MO TreHeTHKe.-MuHCK: Brrmmiimas
mkoja, 1982.-190c.
3. Xeneeun H.B., JlobanoB A.M., Konecoa O.®. CoopHuk 3ama4 mo o0meit
1 MEIULMHCKOM reHeTuke.-M.: Briciias mkoina, 1976.-159¢.

4. Tynses I'.B. 3amaunuk no reneruke.-M.:Komoc, 1980.-78c.
5. Coxkonosckas b.X. 120 3agau o reneruxe.-M.:I{entp PCIIH, 1991.-88c.
6. Bartu K.B., TuxomupoBa M.M. PyKoBOJICTBO K IpPaKTHYECKUM 3aHITUSIM

o reretuke.-M.:IIpocBemenue, 1972.-178c.

Mertonuka, IPUKIAAN, PO3B’SI3yBaHHS Ta PO3B’S3aHHS ICHETHUHHUX 3a-
Jlad 3 Pi3HUX TEM 1 PI3HHUX CTYICHIB CKJIAIHOCTI € IHTEJIEKTyaabHOIO BJIACHIC-
TIO aBTOPIB.

ABTOpH CIOJIIBAIOTKCS, 10 JaHUW MOCIOHUK OyJae KOPUCHUM JUIsl IH-
POKOTro KOJa YNUTAYiB, SKi I[IKaBIATHCS TEHETUKOIO.

[Ipomo3uriii i 3ayBakKeHHs MOJ0 3MICTY JAHOTO IMOCIOHWKA MPOCHUMO
Hajacumnatyu 3a aapecoro: 73000, m. Xepcon, Byn. 40 poki XKoBTHs, 27, kade-
Jipa 300JI0T11 IepP>KaBHOTO YHIBEPCHUTETY.



PO3ALJI I. HUTOJIOTTYHI OCHOBU PO3MHOKEHHS
I MATEPIAJIBHI OCHOBU CITAJAKOBOCTI.

1.1. [luTos10riYyHi OCHOBHM HECTATEBOI0 PO3MHOKeHH:A. MiTO03.
Tunu Mito3i. 'eHeTHYHMI KOHTPOJIb KJIITUHHOTO IUKJTY.

B ocHOBiI HecTaTeBOTO i BEreTaTUBHOTO PO3MHOMKEHHS OpraHi3MiB Jie-
XKUTb HOALT KNiTUHYU. HalO1IbI yHIBEpCAIIBHIM CIIOCOOOM MOALTY KIITUHU €
MUTO3, KU CKIATAETHCS 3 TOALUTY sIpa — KapiOKHHE3Y 1 TOAUTY IIUTOILIa3MU
— MIUTOKHHE3Y. B mepiox Mixk mojijaMu KIIITHHA 3HAXOAUTHCS B CTadil iHTEp-
¢azu. [aTepdasa i MiTO3 CKIaIAIOTh KIITUHHUHN UK. B X0a1 MiTO3y KIITHHH
MIPOXOSATH P 3MiH, sIKi OJUIAIOTHCA Ha AeKinbka da3: mpodasy, metadasy,
aHada3sy i1 Tenodasy.

B inTepdasi, koau KNiTHHA HE AIIUTh- M 2n
csi, BiIOyBarOThCS 1HTEHCUBHI MeTabo- 4n " \

JMITHYHI TIponiecH. [HTepdasy momins- G, G,
0T Ha TpH mepioau, abo ¢aszu (puc.
1). Ilicns moainy HacTae MPECHHTETH- n

yHa (aza G; (JUKH-0JIMH); Ha3Ba MMOXO-
JUTh BIiJ aHTJ.. CJIOBa “‘gap” — iHTep-
BaJl. B meli yac B KIIiTHHI BiIOyBa€eThCS
IHTEHCHBHE HAKOIUYCHHS HYKIICOTH-
JIiB, aMIHOKHCJIOT, ()epMEHTIB — JIXKe- S 4n
pen eneprii. g ¢aza HaliTpuBanima.
[Totim Hactae ¢dasza cunteza JHK —
(S), B pesynprari kimekicte JTHK B
KJIITAHI TOABOIOETHLCS. B 11eli yac cuH-
TE3yeTbCAd TAKOXK IHIII PEUYOBMHU —
PHK i Ginkw.

Iotim HacTae daza G, — MOCTCUHTETHYHA, SIKa XapaKTEPU3YETHCS TPO-
nopxeHHsAM cuHTe3a PHK Ta iHIIMX pevyoBWH, KIIITHHA HAKOMHYYE SHEPTir0
JUTS TIOAAJIBIIIOTO MiTO3a. B 3a/iekKHOCTI Bil THIIA TKAHUH Ta iX (YHKIIIOHATb-
HOTO CTaHy PO3PI3HSIOTh HACTYITHI TUITH MITO31B!

1) CumeTtpuaHUii — BIaCHO MiTO3.

2) AcuMeTpUYHHH, NIPU SIKOMY CECTPHMHCHKI KIITWHH HEPiBHOIHHI 3a
PO3MIpOM Ta KUIBKICTIO IUTOIDIa3MH (TaK AUISATHCS KIITHHH HEHpoOmacTy
KOHHKA, SIMIEKTITHHYA TBAPHH IPH JT03piBaHHI1).

3) MiT03 i3 3aTpPUMKOIO IIMUTOKiHE3Y, NIPU SKOMY SAPO MOAUISEThC Oa-
raTopa3oBo, a MOTIM HIe TOALT IUTOILIa3MH, B PE3YJITATI YOTO YTBOPIOIOTH-
csi 6araTosiZiepHi KJIITHHU THIA CHHTHINS (TaK YTBOPIOIOTHCS KIIITHHH €HIO-
criepMy i criop).

12 ron.

pemikaris JHK

Man. 1. Cxema Mimomuunozo yuky



4) EnmomiTo3 — MOABOEHHS a00 YMHOXCEHHS KUIBKOCTI XpoMocoM 0e3
HOJLUTY siipa ab0 KIITUHU (Llel TUI MiTO3Yy CHOCTEPIraeThes B JudepeHLiio-
BaHUX TKaHUHAX).

5) [NoniTenis — 6araropa3oBe YMHOXKEHHsI KUTBKOCTI XpOMOCOM B MEXax
omHiei xpomocoMu. Tak yTBOPIOETHCS BEIETEHChKA XPOMOCOMA. 3a paXyHOK
YaCTKOBOI JlecHipanizaliii XpOMOHEM JOBKWHA TIraHTChKOI XpOMOCOMH 30i-
neiryerbes B 100-200 pasziB B opiBHSAHHI 3 MeTadaszHor0. ['iraHTChKI XpoMo-
COMH MICTATBCS B CIMHHHX 3QJI03aX, B KIITHHAX KHIICYHHKA, MAJBIITIEBIX
CYIWH Y IBOKPHIIMX KOMax (JIMYMHKH MOTHIS poxuuu Chironomidae, mumuu-
KU aposodinu poxuan Drosophilidae, y pociaun (B aHTHIOAAX), Y ASSKUX
HaMIIPOCTIMINX.

Bci mporecy, 1110 BitOyBaroThCs B KIIITHHI, 3HAXOIATHCS i/l TeHETHYHUM
KOHTpoJIeM. ['eHH, 110 KOHTPOIIOIOTH BCi MPOLECH KIITHHHOTO IHKIY, Ha3H-
BaroThes reHamu CAc (Bix anrit. — cell devision cycle). Myrarii 1ux reHis Mo-
KYTh 3YMUHATH KITITHHHANW MK HA PI3HUX eTanax. BHBYEHHS MyTaHTIB COC
JIO3BOJIMJIO BHSIBUTH TOUKY CTapTa, sika criBmanae 3i cragieto Gi. Ilo mocsr-
HEHHI Ii€T TOYKHM KIITHHA MOXKE BCTYITUTH B HACTYITHHMH IUKJ MOy, ab0 Tie-
peiiti 10 audepeHIMPOBKU. BCTaHOBIEHO, IO Y TAIUIOIIHUX APLKIKIB MicHs
ctanii G; KJIITHHA B MPUCYTHOCTI MapTHEpPa MOXKE BCTYIUTH Y TApyBaHHS, Y
JUIUIOIIHAX APLKIDKIB Ticis cTaii G, mepeitn 10 MiTo3y. Y 6araTOKIITHHHUX
OpraHi3MiB NEPETBOPEHHs KJIITHHU B PaKoBY (MalirHiaifis) Takox BinOyBa-
€THCSI TICIIST TOUKH CTAPTY.

['eneTnyHe 3HAYCHHS MITO3Y TOJIATAE !

1) B 3a0e3neueHH] TeHETUYHOT CTa01IbHOCTI COMAaTHYHUX KIIITHH;

2) B 3a0e3MeyeHHI pOCTy opradizMa. B pe3ynpTaTi MiTO3iB KiTBKiCTh
KIIITHH OpraHi3My 30UTbIIYEThCS — Tinepruiasis. TakuM 9WHOM, MITO3 — T'OJI0-
BHHUI MeXaHi3M pOCTY;

3) 3a paxyHOK MiTO3iB BiI0yBa€ThCsl HECTATEBE PO3SMHOXKEHHS, pereHe-
parlist i 3aMilleHHS KITITHH.

3agadi sl caMOCTIHHOTO PO3B’A3aHHSA

1. SIkmio B KIITHHI TIOMITHI XPOMOCOMH, a SIAEPHOI OOOIOHKH 1 sAepIs
HEMae, TO sIKa e CTaJis MiTo3y?

2. SIkmio B KIIiTUHI 100pe MOMIiTHE BEPETEHO MOy, @ BCl XpOMOCOMH
3HAXOJATHCS B OJIHIN TUTOIIWHI, TO KA IIe CTaIis MiTO3y?

3. SIki #Bi cranii MiTO3y B3a€MHO MPOTHJICKHI 3a MPOIIECaMu, sIKi B HUX
BinOyBaoThHCs?

4. I1ix yac aHOMAJBHOTO MITO3y B KYJIbTYPl TKAHWHH JIOJUHH B KIITHHI
3 46 XpOMOCOMaMH JTOYipHi XPOMOCOMH OJHI€T 3 KOPOTKUX XpoMocoM (Ne21)
He po3ifIuIncs B TOYIpHI spa, a MOTPANWIA B OfHe sApo. Lle sBuiie Hazu-



BAETHCSI HEPO3XOKEHHSIM XpoMocoM. CKIUTBKM XPOMOCOM CTaJIO B Apax Hi-
CJIS TAKOTO MOALTY?

5. Ilix 9ac MiTO3y B KyJbTYpi TKaHWHH JIIOAWHH BiAOYJIOCS €NiMiHaIlis
onHiel XxpoMocomMu. CKITBKH XpOMOCOM Oylie B TBOX KIIITHHAX, SKi yTBOPH-
nucs?

6. SIkmo Ha KIITHHY, SKa Mae 14 XpoMOcoM, TOISATH KOJXIIUHOM (pe-
YOBUHOIO, SIKa 3aBaKA€ PO3XOHKEHHIO XPOMOCOM JO0 IOJIOCIB, ajie HEe BILIH-
Ba€ Ha JYILTIKALII0 XPOMOCOM), CKUIBKU XPOMOCOM Oyze MaTu KJIiTHHA?

7. Sk Ha3UBAETHCSI XPOMOCOMA, sIKa CKIIAJIAEThCS 3 0araThOX PeAyILTilli-
HOBaHHUX XPOMATH/I, SIKI HE PO3IHIILIHCS?

8. SIk Ha3MBaIOThCA [JBi IMOJOBHHHM XPOMOCOMH INCIS pPeayIUTiKaIlii,
3’€IHaH1 IEHTPOMIPOIO?

9. Ha sxi#i crajii MiTo3y 3py4HO BUBYATH (GOpMY 1 po3Mmip Xpomocom?

10. o Take KIITHHHWHA TAKI?

11. Ha sxiif cTazii KIiTHHHOTO LUKy BigOyBaeThes peruikaris JJHK?

12. 3amantoBaTH KapioTUIIM CKEpIH, acKapuid, apozodiau. [Iporyme-
pyBaTh BCI XPOMOCOMH, NMPHUOMY OJHAKOBHM 3a PO3MipaMH Ta (OPMOIO
XpOMOCOMaM JIaBaTu OJHAKOBI HOMepH. [IopiBHATH 3aranbHy KiIbKICTh XpO-
MOCOM B KapiOTHIIi 3 HAHOUTBIIIMM HOMEPOM 1 MOSCHUTH MPHYUHY 1X CITIBBi-
HOIICHHS.

13. HasBatu crazii KJIITHHHOTO LUKy, KOJU MPU PO3MIAAHHI KIITHHU
B CBITOBHI MIKPOCKOII B Hilf TOMITHI XpOMOCOMH.

14. CopmymroiiTe MOHATTA : KapiOTHI, KapiorpaMa XpOMOCOM.

15. SIK11o mpUIyCTUTH, IO XPOMOCOMHU HECYTh CIIAJAKOBY iH(OpMAIlio
PO O3HAKM 1 BIACTUBOCTI OpraHi3My, TO sika Oyae msg iH(opMarlis B IBOX
KIIITHHAX, SIKI YTBOPHIIMACS IIUISIXOM MITOTHYHOTO MOAUTY 3 OJTHIET BUX1THOT?

16. CxyacTu TabIHLIO.

Koportka xapakrepucTuka mno-

. . . [H11 3MiHE B KIITHHL
BEJIIHKH XpOMOCOM B T1iil dasi

Haspa ¢azu

1. MaTepdasa
2

17. 3aranpHa Maca Bcix monekyn JIHK B 46 xpomocoMax OjiHi€l coma-
THYHOI KIITHHH JIOAUHH cKianae 6ausbko 6~ 107 mr. ToscuuTy, qOMYy JA0pi-
BHIOBaTHME Maca BCiX XpOMOCOM B OJHIM BHXIJHIA Ta B ABOX JOYIPHIX KIi-
THUHAX, SKi yTBOPIOIOTHCS IIUIIXOM MITO3Y.

18. Yn MOKHA BH3HAYHUTH, IKOMY OpPTaHi3My HAJICKHTh TKAaHHHA, SKIIO
3 Hel MPUTOTYBATH MIKPOIIpEnapaT TaK, oo B KIITHHAX J0Ope OyIu IOMITHI
xpoMocoMu? YnM 11€ MOKHA MTOSICHUTH?

19. HaBogumo psii KOMIIOHEHTIB KIIITHHH 1 MPOLIECIB, 10 BiAOYBAIOTHCS
B Hiil.

1 — 6inox 10 — memOpana 19 — ByrueBoau 28 — miToXOHApIT




2 — xup 11 — anagasza 20 — metadaza 29 — intepdasa
3-ATD 12 — xpomatuH 21 — parommTo3 30 — komrmekc I"osb ki
31 — erpomazMaTuyHa

4 — spo 13 — Tenodasza 22 — miHOLUTO3 ciTKa
5- IHK 14 — muromnazma 23 — hepMeHTH 32 — penymuikanis JJHK
6 — PHK 15 — xpomocomu 24 — podaza 33 — ramioinHuil Habop

7 — MmiT03 16 — nizocomu 25 — xyoportactd 34 — quruioinHUK Habop
26 — HUTKHU Bepere-
Ha IOy
9 —sagepuie 18 — pubocomu 27 — dpoTtocuHTE3

Cepen HaBeleHUX TMOHATH 3HAWUTH MPaBWIbHI BIAMOBiAI Ha MUTAHHA 1
ITOCTAaBHTH HOMEDP TIPABHIBHOT BIAMIOBIII:

1) 3 MOJIEKYJT IKHX PEYOBUH CKIIQTA€ThCS MEMOpaHa KITITHHH?

2) SIxi XiMI4HI CTIONYKH BXOJSTH JI0 CKIIAAy KIIITHHU?

3) SIki opraHoiny 3HaXOAAThCS B IIUTOILIA3Mi?

4) 3 IKUX CTPYKTYP CKIAJAEThCS AAPO?

5) 3 AKHUX pEYOBUH CKIIAAA€THCI XpoMocoma?

6) B sxkiil (pa3i KIITHHHOTO UKy XPOMOCOMH PO3KPYUEHI 1 HE TIOMITHI?

7) B skiii ¢a3i KIITHHHOTO MUKITY B spi moaBoroeThes Maca JIHK?

8) B axux (hazax xpoMocoMu cripanizoBaHi?

9) Sxuii Habip XPOMOCOM MICTHTh OJIHA KJIITUHA IIKIpU?

10) SAxuit Habip XPOMOCOM MICTHUTh CIIEPMATO30i1?

11) Ipu sikoMy crioco6i oIy BEpEeTEHO MOILTY HE YTBOPIOETHCS?

12) Ilpu sxomy crocoOi noxiny BinOyBaeTbcs piBHOMIPHE PO3MOJINIEH-
HS CIaIkoBO1 iH(opMaIlii MixK JIBOMa IOUIPHUMHU KITITHHAMU?

13) Sxwuii iporiec MPU3BOIUTH 10 CHHTE3Y OYIIBEIBLHOTO MaTepiary s
CaMo MOJIBOEHHS KOXKHOI XpOMOCOMU?

14) B sxiit ¢a3i xpoMaTuau BiJIUISIOTECS 1 CTAalOTh CaMOCTIMHHUMHU
XpoMocoMamu?

15) Komnu ko’kHa XpoMOcOMa CKIIaAaeThes! TUTBKH 3 OZIHIET XpoMaTuu?

16) Ilo 3MymIye XpOMaTHIN 1 XPOMOCOMH PyXaTHCS Bil €KBaTOPiaIbHOT
[UIOLIMHY J0 MOJIIOCIB KIIITHHA?

17) 1o € mxepenoM eHeprii [Tt MOy KIITUHU?

18) SIxa peyoBHHa € HOCiEM CIaAKOBOT iH(POpMAITii?

19) SIki pe4oBUHH MICTATHCS B Kapiomimdi?

8 —amiro3 17 — mentpiomi

1.2. IlmTo10TiYHI OCHOBH CTATEBOr0 PO3MHOKECHHS.
Meiio3. I'ameTorenes.

[Ipu momini coMaTHYHUX KIITHH (IIUIIXOM MiTO3y) 30epiraerhcs moc-
TillHa KUTBKICTH XPOMOCOM, MIPUYIOMY HAOOPH XPOMOCOM B BHXIITHIA Ta IBOX
JOYIpHIX KIIITHHAX iMeHTUYHI MK coboro. KoxkHOMY BHIy BlacTHUBa IICBHA
KUTBKICTh 1 TeBHUH HaOip XxpoMocoM (kapiotum). Lle MOXIMBO Jniie TOi,
SKIO TIPY YTBOPEHHI ramet OyJe BinOyBaTUCS PenyKilis, TOOTO 3MEHIICHHS
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KUTBKOCTI XpoMocoM BaBiui. J[iHCHO, peayKIiHUH MOMI Mae MicCIe Ipu
YTBOPEHHI raMeT y TBapuH (raMeTHYHa PEenyKIlis) 1 Mpu yTBOPEHHI CIOp Y
pOCTUH (CHIOPOBa PEaYKIIis).

[Ipu po3B’s3aHHI 33724 3 JaHOT TeMH HEOOX1THO IaM’SITaTH, II0:

1) ¥ Garatsox poCIHUH 1 TBapUH B MeH031 nepuuii noain OyBae pemyk-
midHUM (B pe3ybTaTi 3 OJHIET TUILIOIMHOI KIITHHU (2N) YTBOPIOIOTHCS IBI
KIITHHHU 3 TAIUIOigHUM Habopom xpomocoMm — (N)), a APYruil — eKBaIiHHIM,
SKAH TIPOXOAMTH 32 THIIOM MiTO3y (B aHadasi J0 IOJIOCIB KIITHHH PO3XO0-
ISTBECS HE XPOMOCOMH, a XPOMATHAM, SIKI BUKOHYIOTH POJIb CaMOCTIHHUX
XpOMOCOM; B PE3YJIbTaTi KUTbKICTh XPOMOCOM B KJIITHHAX, IO YTBOPHJIKCA,
3aIUIIAETHCA TamoinHooo (N)). TakuM YHHOM, MPOAYKTOM MEH03y 3aBXKIU €
YOTHUPHU CTATEBHMX KIITHHU (FraMETH) 3 TaIUIOITHUM YHCIIOM XpoMocoM ().

2) B mumutoTeHi npoda3u peayKIiiHHOTO MOMITY MeW03y BiIOyBaeThCs
KPOCHHIOBEp — SIBHIIE, B PE3YJITATI SIKOTO MK KOH IOTYIOUUMH HECECTPHH-
CBKHUMH XPOMAaTHAAMH FOMOJIOTIYHUX XPOMOCOM BiIOYBA€eThCsl OOMiIH piBHU-
MH TOMOJIOTIYHUMH (1IEHTHYHUMHM) IIISTHKAMH. 3OBHIIIHIM IPOSBOM KpO-
CHUHTOBepy € Xia3MH — (irypu mepexpelieHuX XpoMOCOM, IO HaraIyroTh
rperpky gitepy y (xi). Omxe, miciis Meiio3y B raMeTax OyayTh HE JIMIIE XPO-
MOCOMH, iICHTUYHI OaThKIBCbKMM (SKi HE OOMIHSUTMCS MUISHKaMH), ajie H
XPOMOCOMH 3 HOBOIO KOMOIHAII€I0 TEHETUYHOTO MaTepialy JBOX T'OMOJIOTiY-
HUX XpOMOcCOM (Mall. 2).

XpoMaTuau napu romosorivHux xpomocom (I)

A B
S | e ] 2 |
= = S SR R 31
A B
" | I( | Ib |1
a
| | | | 12
a b
XpomMaTuau Mapyu TOMOJIOTIYHUX XPOMOCOM (I

(BCi XxpoMaTH ¥ IOJBOEH] B S — mepioni iHTepdasn)

Man.2. Cxema Kpocunzoeepa i ymeopeHHsA KPOCOBEPHUX
(1) ma nexkpocosepnux (2) camem.

3) JIBi roMoJioriuyHi XpoOMOCOMH OJIHIET AP 3aJIeKaTh OJIHA BiJ OJIHOT,
TOOTO OITHA HE IO OMHOTO TOJIOCY, 1HIIA — 0 APYroro. AJe XpOMOCOMH Pi-
3HHX Tap (HErOMOJIOTI4HI) MOBOJATH ceOe HEe3alIeKHO OJIHA BiJl OJHOI, TOOTO
MPEICTaBHUKK PI3HUX Iap MOXYTh KOMOIHYBaTHCSI B ramerax 10 Pi3HOMY.
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MoxmBa KUTBKICTh KOMOIHAIIT XpOMOCOM B raMeTax pO3paxOBYETHCS 3a
dopmyioro 2", e N — KiNbKIiCTh Map XpOMOCOM.

KinpkicTh map XxpoMocom MoskMBa KUTbKICTh KOMOiHAITIH
2 2°=4
4 2°=16
23 2°°=8388608

Axmo BpaxyBaTH 1€ ¥ MOXUJIMBUKA OOMIH IUISHKAMU TOMOJIOTTYHHX
XPOMOCOM, TO KUIBKICTh IX KOMOiHamiii MOXe DOCATTH acTPOHOMIYHHX 3Ha-
YCHB.

4) V TBapuH Ha BiAMiHY Bil POCIMH B OHTOTCHE3i AyXKe paHO 0060c00-
JFOIOThCS 3a4aTKOBI KIITHHH, SKi B ITOJaJIbLIOMY JAalOTh MOYATOK CTATEBUM
3aJ103aM 1 CTaTeBUM KJIITHHAM. 3a4aTKOB1 KIIITHHH AUIATHCS MITO30M 1 YTBO-
protoTh roHii. CrioyaTKy BOHHM OJIHAKOBI Y OCOOMH pi3HHX cTaTei, a MOTiM
JTU(EPEHIIIOIThCA Yy CaMIliB B CIEPMATOrOHii, y caMok B oorodii. Ilogans-
i nporec ix GopMyBaHHS He TO-Pi3HOMY 1 HOCHTh Ha3BYy y CaMIliB cIiep-
MaTOTeHe3Y, Y CAMOK — OOTeHE3Y.

5) Ilpu cnepmartoresesi B pe3yiapTaTi MEHO3y 3 OJHOTO JUIIOIAHOTO
CTIEPMATOT'OHIS YTBOPIOIOTHCSA YOTHPH CIIEPMATO30id — YOJIOBIYI TaMeTH 3
ramIoiTHIM HabopoM XxpomocoM. CriepMarorenes y TBapuH (30KpeMa, y cca-
BIIiB) TOYMHAETHCS 3 MOMEHTA 3aKJIaJIKM CTaTEeBUX 3a5103 B eMOpioreHesi. [To-
TIM MICJIS HAPOJKEHHS CaMIlisl BiH IPUIMHSAETHCS, BiTHOBIIIOETHCS MICIS CTa-
TEBOTO JIO3PIBaHHS 1 B1IOYBAETHCS MOCTIHHO MPOTITOM BCHOTO TEpioay 3pi-
nocri. Ile# mporec mpoXoauTh B CiM’ THUKAX.

6) [Ipu ooreHesi B pe3ynbTari MeHo3y 3 OJHIE] AUIUIOIAHOT KIITHHA —
OOTOHII0 — YTBOPIOIOTHCS TEXK YOTHPH T'aMETH, ajie BOHH Pi3Hi 32 po3MipaMHu i
HEPIBHOIIHHI — OJlHA BeJHMKa — SHUIEKITITHHA 1 TPU MAaJCHBKHX TMOJIAPHHUX
TiIBIS @00 00THAM (BCi 3 TAIUIOIIHUM HabOPOM XPOMOCOM); OOTHIHM He3aba-
pOM THHYTh. TakuM YMHOM, Ha BIIMIHY BiJ] CIEpMATOTEHE3Y 3 OJHOTO OOTO-
HIIO YTBOPIOETHCS JIMIIE OfHAa (PYHKIIOHYIouYa smekiiThHa. Po3xomkeHHs
XPOMOCOM B SIHIICKIIITHHY Ta OOTHIY B Me031 HOCUTh BHIIQAKOBHH XapakTep,
TOMY TIPU BPaXOBYBaHHI BEIHKOi KUTBKOCTI SMIEKTITHH 30€peKEeHHs JIUIIIe
OJTHOTO 3 YOTHPHOX NMPOJYKTIB MeH03y He 3MIHIO€ 3aralbHOi KapTHHHU PO3-
IICTUICHHSL.

7) Y pocnuH mporiec GopMyBaHHS CTaTEBUX KJIITHH MOJUISAETHCS HA JIBa
ertamu: 1-it etam — crioporeHes, SIKHA 3aBEPIIYETHCS YTBOPSHHSAM TaIUIOITHUX
crop, i 2-if etanm — BIACHO raMETOTEHE3, IIPOTSTOM SIKOTO YTBOPIOIOTHCS J10-
3pini rametu. [Iporiec yTBOpEeHHS YOIOBIYMX CTATEBHX KIIITHH CKIIAJA€THCS 3
Mikpocroporene3y ((hOpMyBaHHS IMHIKOBUX 3E€PEH) i MIKPOTaMeTOoreHe3y —
JIO3PiBaHHS CIIEPMIiB BCepEIMHI MUIIKOBOTO 3epHA; MPOIEC YTBOPEHHS JKiHO-
YUX CTATeBUX KIITHH CKJIAJAEThCS 3 Meracnoporenesy (abo makpocropore-
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He3y) Ta MeraraMeToreHe3y — (POpMyBaHHs JO3PLIOr0O 3apOJKOBOTO MIIIKa, B
SIKOMY YTBOPIOETBCS AUICKITITHHA.

8) KynbMiHAI[ItHIM ITyHKTOM CTaT€BOTO PO3MHOMKEHHS € MPOIIEC 3aIlTi-
JTHEHHS. B HOpMI 3aIuTiTHEeHHS CKIIAAA€ThCS 3 IBOX €TaIliB: 3JUTTS YOJIOBIYOT
1 )KIHOUYOI CTaTeBUX KIITHH (CHHTramis) Ta 3JUTTA iXHiX saep (kapioramis). B
Pe3yIbTaTi YTBOPIOETHCS TUILIOINHA KIIITHHA — 3UTOTA, KA JUINTHCS IMUISIXOM
MITO3y 3 YTBOPEHHSM I[iJIICHOTO OpTaHi3My.

3agadi 1J1s1 caMOCTiliHOTO PO3B’A3aHHS

1. SIxa HMOBIpHICTH TOTO, IO JTUTHHA YCTAIKye Bij 6adyci mo GaTbKy
Bci 23 xpomocomu? (Bionosios: 25%).

2. SIka WUMOBIPHICTH TOTO, IIIO TUTHHA YCHAJKYE BCi 23 XpOMOCOMH BiJj
6a0yci mo matepi? (Bionosion: 25%,).

3. Ilig yac aHOMaIBHOTO Meilo3y Y BUXIJHINM KIIITHHI JIOAUHU 3 46 Xpo-
MOCOMaMH OJ[Ha TMapa TOMOJIOTIYHHX XpOMOCOM He posidmuiacs (Hepo3xo-
JOKEHHS) 10 PI3HUX MONMFOCiB. CKUTBKH XpoMocoM OyJie B KOXKHIN KIIITHHI, 110
yTIBOpWJIACS B pe3ynbTati Meitosy? (Bionogiov: 0si camemu no 24 xpomoco-
Mmu, 08i no 22).

4. Slxmo BUXimHA KIiTHHA Mae 14 XpoMOCOM, TO CKIJIbKH XpOMOCOM Hjie
JI0 KOXXKHOTO TONocy B aHadasi pemykuiiiHoro momimy? CKITBKHA XpOMaTHI
HJe 10 KOYKHOTO TONICY?

5. SIkmio kiiTHHA Mae 28 XpOMOCOM, TO CKIJIBKH XpOMAaTHJI HJle 10 KOX-
HOTO TIOJIFOCY B aHada3i eKBaIliifHOTO (Apyroro MeHoTHYHOTO) oainy? (Bio-
nogios: 14).

6. CKUTBbKM O1BAJICHTIB YTBOPIOIOTHCS B KIITHHI, Ko 2N = 14; 287

7. B pe3ynbTarti enimiHalii oHiI€T XpOMOCOMH B MEi03 BCTYIA€ KIITHHA
tuna XO, ne O o3Hayua€ BiACYTHICTH XPOMOCOMH. SIKi KIITMHU YTBOPIOBAaTH-
MYTbCS B pE3yNbTaTi Me0o3y? (Bionogios: pe3yivmam meiio3y — womupu 2a-
Memu, 081 3 sikux mamumyme X-xpomocomy, 06i — O).

8. Un MOXXyTh B KIITHHI, SIKa € IPOJYKTOM MeHo3y i MicTuTh 20 XpoMo-
coM, 15 3 HuX OyTH OTIOBCHKUMHM?

9. SIky MakCHUMaNbHY KUTBKICTh OTIIOBCHKHX XPOMOCOM MOXKE MICTUTH
CIIEPMAaTO301/1 JIFOJIHH 1 4OMY?

10. Sxmo aunmoigHa KIIiTHHA MICTUTh 8 XpOMOCOM, a B TIpOoIieci MeHo3y
MK TOMOJIOTIYHHMH XPOMOCOMAaMH OJIHI€l MapH BiAOyaeThCs OOMIH JIiJISTH-
KaMH, TO CKUTBKH THIIB KIITHH (32 SIKICTIO XPOMOCOM, sIKi B HUX MICTSATBCS)
YTBOPHUTHCS B pE3yNbTaTi MeHo3y?

11. V iHOK B IpOIECi OOTeHEe3y B MEH031 MOXKE BiIOyBaTUC HEPO3XO-
JDKEHHS OJTHIET ITapy TOMOJIOTTYHHX XpoMocoM. CKiTBKH XpoMocoM Oye Ma-
TH B IIbOMY BHIIAJIKY J03piia sunekmituaa? (Bionogiov: 22 abo 24).
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12. CKiIbKH CIEPMATO301/IB 1 3 KO KUTBKICTIO XPOMOCOM YTBOPHUTHCS
3 OJTHOT'O CIIEpPMATOrOHiI0, SKU Mae 46 XpoMocoMm?

13. CKinbKH THIIIB CIIEPMH 3 PI3HUMH KOMOIHAIlIIMU OTIIOBCHKHX 1 Ma-
TEPUHCHKHX XPOMOCOM YTBOPHTHCS 3 OJHOTO TO3PIBAIOYOrO CIIEPMATOTOHI,
KU Mae 2, 4, 46 xpomocom?

14. SIkuro 3aranbHa KiJBKICTh CIIEPMATO301/iB, IO YTBOPIOETHCS TBAPH-
HO¥O, jopiBHIOE 1000, a KiJIbKICTh XPOMOCOM B JIUIUIOIAHUX KIIITHHAX JTOPiB-
HIOE 2, TO CKIJIbKM THUIIIB CHIEPMATO30iAiB 1 B AKil KijdbKoCTi Oyze B w1iit 1000?
(Bionogion: 2 munu no 500 cnepmamo30idie 8 KONCHOMY).

15. CkinlbKU SHIEKIIITHH YTBOPIOETHCS 3 OJTHOTO OOTOHIsS Y JIFOAUHU?

16. Skmo camka, 10 Mae OIHY Hapy XpomocoM, npoaykye 100 siinek-
JITHH, TO CKUNBKU THIIB iX Oyae? I1o ckibKyU SIMIEKTITHH KOKHOTO TUILY?

17. CKUTbKY THITIB SIAIIEKIIITHH YTBOPHUTHCS, SKIO OPTaHi3M Mae 2, 4, 46
xpomocoM? (Bionosiow: 2, 4, 8§388608).

18. CKiNbKY THUIMIB MUIKY YTBOPHUTHCS, SIKIIO BUXiHA KJIITHHA MaJa OJi-
HYy napy xpomocom? Hotrpu mapu xpomocom?

19. CKiTbKH THITIB SIMIIEKIITHH YTBOPUTHCSA B MWJIAKY, SKIIO BHXIiJTHA
KJIITHHA Ma€ OJIHy napy xpomocoM? JIBaHaausTh ap xpoMocoM? (Bionogion:
2%, 2",

20. Cxinpku MiKpocIiop ab0 IMHIKOBUX 3€PEH YTBOPHUTHCS 3 OAHIET Ma-
TEPUHCHKOT KIIITHHU?

21. CKiNBKY THITIB MIKPOCIIOp YTBOPHUTECS 3 OAHI€] MaTEpPHHCHKOI KITi-
TUHU, 5Ka Ma€ 4 XpoMocoMu?

22. CKiTbKH THUMIB siiep MOXkKe OYTH B THIIOBOMY BOCHMUSIEPHOMY 3a-
POIKOBOMY MIIIIKY, SIKIIO BUXiJHA KIITHHA Maja OfHy mapy xpomocom? Yo-
THUPU TIapUA XPOMOCOM?

23. Ckinbku stinexnitie naayts 4000 ooroniit B mporieci ooreHesy?
(Bionogiow: 4000).

24. CKNbKH SHIEKITITHH MOXKYTh Aaté 6000 OOIUTIB MEPIIOTO MOPSIAKY
B OOTeHe3i1?

25. Y pocnuHM B TIpolieci Mikpocroporeneza yrBopuiiocs 100 muiko-
BUX 3epeH. CKUTbKM MaTepHUHCHKUX KIITHH MUIKY Opano y9acTh B iX YTBO-
peHHi?

26. B wiitunax kopHirs pucy (Oryza sativa) mictutbest 24 XpoMOCOMH.
CKUTBKH XpOMOCOM MICTUTB: a) MaTepUHCHhKA KIITHHA MHIKY , 0) MiKpOCITO-
pa, B) 3apOJIOK, T)SHIEKIIITHHA, 1) MOJSIPHE PO, €)METracropa, ) sIpo IH-
KOBOi TPYOKH, 3) €HIOCIEpM, 1) TeHepaTUBHE AApO, 1) MAaTEPUHChKA KIIITHHA
Mmeracriopu? (Bionogiov: a) 24, 6) 12; 6) 24, 2) 12, 0) 12; €) 12; ac) 12; 3) 36;
i) 12, 1) 24).

27. Y nanoi pociaunau yrBopwiiocs 40 HaciHMH. CKiJIBKH MaTEepPUHCHKUX
KITITHH MEracIop MpuiMalto y4acTb B ix yTBopeHHi? (Bionosiov: 40).
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28. Sxmo 100 criepmMaTo30ifiB, M0 MPOXYKYIOTECA CaMleM, SKUH Mae
OJIHY TIapy XpoMocoM, OynyTh 3amutigaioBaTd 100 SHIEKITITHH, 0 MPOIYKY-
FOTBCSI TAKOIO K CAMKOIO, TO CKUIBKH Pi3HHX KOMOIHAIlIH OTIIOBCHKUX 1 MaTe-
PUHCBHKUX XpOMOCOM BHHUKHE B 3uToTax? B siKiif MpomnopIlii BOHW yTBOPIOBa-
TUMYTbCA?

29. Jlposodina (Drosophila melanogaster) mae 4 mapu xpomocom, 3
SIKUX 4 XpOMOCOMH OJIepKaHi BiJ marepi Ta 4 Bin Oarbka. SIk yacTo MOXXHA
OUiKyBaTH, 1110 FaMeTa Iii€l caMKu OyJie HECTU BC1 MATEPHHCHKI XpPOMOCOMU?

30. Y gronauHu 23 mapu XxpoMocoM. Hamumnite Gpopmyity, 3a KOO MOX-
Ha po3paxyBaTH UMOBIPHICTh TOTO, IO TaMETa MiCTUTHME BeCh Ha0ip OTIIOB-
CBKHX XPOMOCOM.
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PO3/L]1 II. MOHOTI'IGPUJIHE CXPEILYBAHHSI.
YCIHAJIKYBAHHS O3HAK ITPM IOBHOMY I HEIIOBHOMY
JTOMIHYBAHHI. KOJOMIHYBAHHSI.
MHOKUHHHWM AJIEJI3M.

MoHoTiOpHIHEe CXpellyBaHHS — 1€ CXpellyBaHHS OCOOMH, SKi po3pi3-
HSIIOTBCS 32 OJHIEIO MApOI0 aIbTEPHATUBHUX O3HAaK. JlBa Te€HH, L0 JIOKAJi30-
BaHi B 1IECHTUYHUX IIJISHKaX (JIOKycax) FOMOJIOTTYHMX XPOMOCOM 1 BU3HA4a-
I0Th aJbTEPHATHBHI 03HAKH, HA3UBAIOTHCS ATCITHHUMIL

AnenbHI TeHH B3a€MOIIOTh 3a MPUHLUIIOM AOMiHYBaHHS. | OMO3UTOTHI
3a noMiHaHTHUM (4A4) abo peuecuBHUM (aa) alieneM JaHOTO T'eHa OaThbKU B
IpoIieCi Mei03a YTBOPIOKOTH raMeTy JIMIIEe OJHOTO THIA (4 Ta a BiIIOBIIHO).
Criosy4eHHs IIMX TaMeT NPY MOHOTiIOpUAHOMY CXpeIllyBaHHI Aae 3uroty Fi 3
reHOTUNOM Aa. JIoOMiHaHTHI anesi MPOSBISIFOTh CBOIO Jil0 SIK B TOMO3HUTOT-
HOMY (AA), Tak i B reTepo3uroTHomy (Aa) cranax. PernecuBHi aneni mposiB-
JISIFOTHCST PEHOTUIIOBO JIMIIIE B TOMO3UTOTHOMY CTaHi (aa).

B mporeci Mmeito3a y ribpuaa nepuioro HokoJiHHs (Aa) yTBOPIOIOTHCS
SUIIEKIIITHHA Ta CIepMii IBOX THITIB — A Ta a, TOOTO BOHU HECYTh 10 OJTHOMY
aJIeJIio 3 KOXHOI alleNbHOT napu (mpaBuwiio YUCTOTH raMeT). CriosryuyeHHs 4o-
JIOBIUMX 1 KIHOYMX TaMeT MpU CaMO3aluIeHH! ad0 cXpellyBaHHI MK cOO0I0
ocobuH F; mae Tpu Tunm 3urot F,:

0 g A a
A AA Aa
a Aa aa

Ak BUIHO, CIIBBIIHOIIEHHS T€HOTHUIIB 3UroT F, abo po3uierieHHs 3a
reHotunoM B F, mpu MoHOTIOpHIHOMY CXpellyBaHHI BiAmoBigaTume Gpopmy-
mi 1:2:1 — ¥ yacTiHA TOMIHAHTHUX TOMO3HMIOT AA, Y4 YacTHMHA pPelleCHBHUX
TOMO3UTOT aa Ta 2 YacTHHA FeTePO3UTOT Ad.

JominyBanHs OyBae IOBHUM (4 > @) a00 HEemoBHUM (A4 > a). Y BUNAAKY
TIOBHOTO JIOMiHYBaHHS 3UTOTH A4 Ta Aa PEHOTHUIIOBO HE PO3PI3HAIOTHCS, TaK
0 PO3ILEIUIeHHs 3a (eHoturom Oyne ¥tu y BimHomenHi 3:1 (34-:laa). Y
BUIIAKy HEIIOBHOTO JOMiHyBaHHS (44 > Aa) po3umennenns B F, 3a ¢penotn-
[IOM BiJIIOBi1a€ po3 HICTUICHHIO 3a reHoTHnoM — 1:2:1 (144 : 24a : laa), -it
3aKkoH MenJens (3aK0H pO3ILUEIUIEHHS 03HaK).
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2.1. Metoauka po3B’si3aHHS 32124

[Ipu po3B’s3aHHI TEHETUYHHX 3a]1a4 HEOOXITHO KOPUCTYBATHCS 3arajib-
HOBHM3HAHOIO CHMBOJIIKOIO JJISl IO3HAYCHHS aJIeliB Ta TEHOTHITIB, YOIOBIYMX
(3) ta xinounx (Q) ocobun, GarekiBchkux GopMm (P — Bix mar. “parenta” —
6areku), riopuaHoro mokominasa F (imat. — “filii” — mitu). Hudpa y aitepu F
M03HAaYa€e MOPSIKOBUA HOMEp IMOKOJIHHSA OCOOWMH, OAEPXaHUX BiJ CXpemry-
BaHHs 1BOX OathkiBChkuXx (opm (Fi, Fp, F3 1 T.1.). Skmio renotun ocobun
MeBHOro (PeHOTUTY € HeBiToMUM(HaNpukian A4 4u Aa), OCTaHHIN IMO3HAYA-
F0Th, KOPUCTYIOUHUCH (DEHOTHITOBUM pajukanoMm: A — . Jljisi BU3HAUCHHS T€HO-
TUNa TiOpuaHOi 0COOMHU i CXPEIlyIOTh 3 PELECUBHOIO TOMO3UTOTHOK 0aTh-
KiBCbKOIO (hopmoto: 1) A4 x aa — Aa; 2) Aa x aa — 1Aa : laa (aHamizyoue
cxpeuryBaHHs). OTXe, SKIIO NPH TAKOMY CXpEllyBaHHi y riopunis F; nposs-
JISETHCS JIUIIE O3HAKA, SIKa BU3HAYAETHCS ajelieM 4, TO 0coOrHa, 10 aHaIi3y-
€Thbcs, Ma€ TeHOTHIT AA (cxpemtyBaHHs 1). Sxmo B F; mojgoBHHA MOTOMCTBA
Mae (DEHOTUI perecuBHOI 0aThKIBCHKOI (JOPMH, a MOJOBHHA MAaTEPHHCHKOI,
TO 0cobnHa Oyjie reTepo3uroTHoOo 3a reHoM A (Aa) (cxpenryBaHus 2).

B excniepumenTax ['peropa Mengens (1822 — 1886) koxkHUI T'eH TIpe-
CTaBJICHUH JMIE BOMa ajensiMu. Asie OUTbIICTh (2 MOXIIMBO 1 BCi) TeHH
MaloTh JIeKiIbKa ajeliB (MHOXKHUHHI ajielli), TOOTO iCHYIOTh OUTBII HiX B JBOX
ayenb HUX (popMax, Xoua KOKHHUH JUIIIOITHUI OpraHi3M MOXke OyTH HOCIEM
TIJIbKY IBOX aJeliB.

Binoma Benmka KiNbKiCTh MPUKIAAIB MHOKUHHOTO anenizmy. Jlekinbka
aJIeNiB OJHOTO TeHa BH3HAYAIOTh YCHAIKyBaHHS TPyn KpoBi cuctemu ABO,
Bigkpuroi Kapiom Jlanamreiinepom (1868 — 1943) y 1900 pomi. IIpu nepe-
JUBAHHI KPOB1 HEOOXiNHO 3HATH TPyNU KPOBi JOHOpA Ta pEIMIIi€HTA, 1100
3armo0irTH arFOTHHALT JOHOPCHKOT KPOBI y KPOBOTOKY peruimienTa. B cuc-
TeMi ABO € yotupu rpymnu kpoBi: O, A, B, AB. BoHH BU3HAYalOTHCS TPhOMA
aJleNsIMHu: IA, I , i°. Anemi Frale JIOMIHAHTHUMHU CTOCOBHO aJIelis I, aje KO-
JIOMIHAHTHHMH Yy BIJTHOIIICHHI OJTUH JIO OJHOTO.

KomomiHaHaTHICTE — IIe HE3aJeXKHE MPOSBICHHS B TETEPO3UTOTI O3HAK,
1[0 KOHTPOJIIOKOTHCS pisHuME anemsmu. Omxe aneni I Ta I° npu cnonyuensi
X B 3UTOTI BU3HAYAIOTH TPOSIBICHHS HOBOI O3HAKW — rpymiu kKpoBi 4B (IV)
rpymmna.

IIpu icHyBaHHI TPHOX aJIENiB MOXJIMBE iICHYBAaHHS IIECTH PI3HUX T'€HO-
TUIIB, ajJ€ € BCHOTO YOTHUPU TPYHH KPOBi, OCKIIBKH ajiefb 1 perleCHBHHM.
(Tabm.1).

Bu3HaueHHs rpyn KpoBi Mae BEIMKE 3HAYCHHS HE TIIbKH B MEIUIIMHI,
aye ¥ B Cy/IOBO-CJIITYii MTPAKTHII.
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Ta6muusg 1. I'pynu kpoBi cucremu ABO

I'eHoTHIT ®denotun (Tpyna KpoBi)
e e A
rrre B

rr AB

i 0]

KinbkicTh MOXJIMBHUX T€HOTHUIIIB y BUIMAAKY MHOKHHHOIO aneiizma 3a-
JISKUTH BiJl KUTBKOCTI aJeliB JaHOTO T'eHa. SIKIIO0 T'eH MpeAcCTaBICHUN €1u-
HUM aJienieM A, TO 1 TCHOTHIT 3a IIUM ajieJieM MO)Ke OyTH JIHMIe OfuH — AA.
Skuio aneniB 1Ba, A; Ta Az, TO MOXIIUBI TPU T'€HOTHIX: 1BA TOMO3UTOTHHX,
A1A4;1 Ta A2A7, 1 OTMH TETEPO3UTOTHUI: A14,. B 3aranpHOMY BUITaIKy, MPH ic-

. . . n(n+1 .
HYBaHHI N aJIeNiB, MOXKJIUBE iCHYBaHHS % PEHOTHIIIB, 3 IKAX N TOMO-
. n(n-1) .
3UT'OTHI, a pelnTa - reTepo3UroTHi (Tad1.2).
Tabauus 2. KiibkicTh pi3HMX reHOTHIIIB NPHU AaHil KiTbKOCTI ajeiB
Kinpkicts Kinpkicts KinpkicTh THIIIB ro- KinpkicTs THIIB
aJIertiB TeHOTHIIIB MO3HUTOT TeTePO3UTOT
1 1 1 0
2 3 2 1
3 6 3 3
4 10 4 6
5 15 5 10
n n(n + 1)/2 n n(n - 1)/2

Jlonst TOMO3UTOTHHX OCOOMH 3a Maporo ajielliB B Oy/Ib-AKil MOMYJISIil 3
KOKHUM TIOKOJIIHHSAM CaMO3allWIeHHs 301bIIyeThes (Tabu.3).

Tabauus 3. 1011 TOMO3UTOT Ta reTEPO3UTroT 32 IAaHOIK0 MAPOI0 aJiesiB
NPH caMO3aNUWJIeHHi BUXiAHOI reTepo3uroTu

. Cr1iBBiTHOIICHHS TEHOTHUIIIB [IpoueHT
ITokouiHHs
AA Aa aa TETEPO3UTOT | TOMO3UIOT
Fi - 1 - 100 0
F, 1 2 1 50 50
Fs 6 4 6 25 75
Fa 28 8 28 12,5 87,5

Ipu camo3anuiieHHI reTepPO3UrOTHOI OCOOMHHU JIOJSi TOMO3UTOT B N-HOMY
. .. -1
ri6puHOoMy nokosinHi (F,) pospaxoByeThes 3a popmymnoro: F,=1—(1/2)" ", ne

(1/2)" — o151 reTepo3UroT B N-HOMY TiGPHAHOMY [TOKOIIHHI.
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IIpu po3B’si3aHHI 33124 CIIOYATKY 3alUCYETHCS IX 3MICT a00 Y BUIIISII
TaOJHII, 16 TO3HAYAIOTHCS TCHU 1 O3HAKH, 10 HUMHU KOHTPOJIOIOTECS, a00 y
BHTJISIZIL CXeM CXPEIIyBaHHS, ¢ IPUBOATHCS JIMIIEC TE€HOTHIN YU (DEHOTHITN
BCIX 3a3HAYEHHUX OCOOWH.

Haiiuacrimre 3ycTpiqaroThCsl HACTYIIHI THIA TEHETHYHUX 33734 3 JaHO1
TEeMH:

1. BusHaueHHs reHoTHITY 1 QEHOTHITY HAIIaIKIB 3@ BiJIOMHUM T'€HOTHIIOM
a0o deHoTHIIOM OATHKIB.

2. BuszHaveHHs TeHOTHITY OaThKiB 3a BiTOMUM (DEHOTHIIOM JiTei abo 3a
PO3IIEIUICHHSM 32 ()EHOTHIIOM B TiOPUIHOMY TIOTOMCTBI.

3. BusHaueHHs TUMA YCIAJAKyBaHHS O3HAK.

4. Bu3zHaueHHs! KiJIBKOCTI a00 MMOBIpHOCTI MOSBH OCOOMH IIEBHOTO Ie-
HOTHITY B TIOpHIHOMY ITOTOMCTBI.

2.2. llpuxkaaau po3B’sA3yBaHHA 32124 Pi3HOr0 THIY

3aoaua 1. Y naimokiB BijioMa KpacwBa MyTarlisi cpibisicTol mreperi. [Ipu
CXpelllyBaHHI 3 HOpMaJIbHUMH TAIFOKAMU CaMKH 13 CPiOJISCTORO MIEPCTIO 3aBKAN
MPUHOCSTH HOPMAJIBHKX TMAIFOKIB, @ B 3BOPOTHHOMY CXPEIIyBaHHI HOPMATEHOTO
camii Fy i3 cpibisicToro camkoro oxepxamu 38 cpiomsacTux i 40 HOPMATLHHUX
HaI@IKiB. BUpinmim nepeBipuTy, ske po3MeInieHHs Oyie B F, Bl cxperyBaH-
HSl HOpMAJILHUX TAIIOKIB Mk co6or0. Oneprkanu 128 mamtokiB. CKUTBKH 3 HUX
OyJie MaTy CpiOJICTY MEePCTh?

Jano: Po3B’s13anHs:

A — reH HopMaibpHOTO 3ab0apBiieH- |1) Ha ocHOBI aHai3y reHOTHITY 1 ()EHOTHITY

HS IIePCTi riopunis F; Bu3Hagaemo, mo reHoTHmy P:

A — TeH cpibIACTOl mepeTi Q aa x C? AA

P:Qaax JA- Toui F1: Aa (100%)

F1100% A- 2) 3a aHami3oM posmierieHHs B F

P,:Qaa x SA- Py Qaax JAa

F.,: 38aa : 40A- F..: 1Aa/40 : 1aa/38

Fi:2A-x SA- 3)F: QAax JAa

n(F,) = 128 d 1A a

-7 0

Fo-? A AA Aa

F,-?

nF,(aa) - ? a Aa aa
F,: 1AA : 2Aa : 1aa (po3uieruieHHs 3a TeHO-
THITOM).

Posmennenns 3a penorunom F,: %A-(HopmanbHi) : %aa (cpibmscti).
nF, (aa) = 128 % = 32 mammoka.
Bionogiow: 32 namoxa noromctsa F, Oyzne matu cpiOmscTy mepcTs.
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3aoaua 2. Y xypeii po3ononiOHuii rpeGiHb BU3HAYAETHCS TeHOM R, nnc-
TKONMOAIOHUH — I'. [1iBeHb 3 pO30MOAiIOHNM IpeOHEM CXpEIleHHH 3 JBoMa KY-
pKaMu Tex 3 po3onoaioHuM rpeduem. Ilepima mana 14 kypdyar, BCi 3 po30rio-
IIOHMM TpebHeM; npyra — 9 Kypuar, 3 HUX 7 3 pO30MoAiOHUM 1 2 3 JIUCTKOIIO-

IiOHUM TpebinIeM. Bu3HauuTH TeHOTHT BCiX TPHOX OATHKIB.

Jano:

R — ren po3omnoaioHOTO rpedHS

I — TeH JIMCTKOMOAI0HOTO TPeOHs
P:2R-xJR-

nF';: 14R-

P QR-xJdR-

nF";: 9(7R- : 2rr)

P'o-?

P"o -?
pdl -2

Po3B’s3anHs:

1) PoserieHHs 32 PeHOTUTIOM Y
BigHoweHHi 3 : 1 (to6To 7R- : 2IT)
BiZnoOBiae 3akoHy po3ieruieHHs (11
3akoH Menzens). Tomy npumyckaemo,
10 TEHOTHUIH APYTOoi mapu OaThKiBCh-
KHX OCOOWH € TeTePO3UTOTHHMU.
CkItagaeMo cXeMy CXpelnryBaHHS.

P": QRr x JRr

9 R r
R RR Rr
r Rr rr

F"i: IRR : 2Rr : 1rr tooto 3 R-: 1rr a6o n F"; = 7R- : 2rr. Omxe reHo-
THN miBHs R, npyroi kypku — Rr.

2) Tenep BU3HAUMMO T'€HOTHI MEpIIoi KypkH. 3a 3aKOHOM OJHOMAaHIT-
HocTi Ti0puniB nepmoro nmokoiHHs (I 3akoH MeHens) B TeHOTHI KYpPKH Bi-
JICYTHIH pelriecCuBHMIA ajens r, iHakmie B F; Oyio 6 posmeruienHs. Tomy reHo-
Tun nepioi kypku RR.

CkJaiaeMo cXeMy CXpeIIyBaHHS.

P': QRR x GRr
F l'.
J
R r
?
R RR Rr

Po3uiernsienns 3a TeHOTHUIIOM:

F1: 1RR : 1Rr o610 100% 3 po3omoaibHum rpebHem (N F'y = 14)

BignoBigp: renotun miBHA — Rr, reHoTrn nepmoi kypku — RR, mpyroi —
Rr.

3aoaua 3. Y xonell e cmamkoBa XxBopoOa roprani. Komm xBopuil KiHB
ODKUTP, BIH BHIAE XapaKTepHUH XpHIl. Bin XBopux 0aThKIB 94acTO HAPOMKY-
IOTBCSI 310pOBi Joma. JloMiHaHTHA UM PeLieCHBHA I XBOpoOa? ApryMeHTyH-
T€ BIAIIOBIb.

Po3B’s3aHHs.

1) Axuo npudHATH MPUIYIICHHS, 110 XBOPO0a periecuBHa, TO Y XBOPUX
0aTbKiB HIKOJM HE 3’ IBUTHCS 3/I0POBE MOTOMCTBO:
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P: Qaax Saa

F]_: aa

3a denorumnom — 100% xBopi ocoOuHu. TakuM 4rHOM, II€ IPUITYIIIEHHS
BikugaeThes. Tomi BU3HaYaeMo, IO XBOpPOoOa TOpTaHi y KOHEH € JOMiHaHT-
HOO O3HAKOO 1 0aTbKIBCbKI OCOOMHU IeTepo3UroTHi. ToAl MpH cXpeliyBaHH1
IIBOX XBOPHX KOHEW 3 HMOBipHICTIO Y4 abo 25% Moke HapOIUTHCS 3I0POBE
joma:

CkJ1agaeMo cXeMy CXpellyBaHHS

P: Q4ax 34a
F]_:
0 Jd A a
A AA Aa
a Aa aa

Posmiennenns 3a renorunoMm Fi: 1AA : 2Aa :laa
3a peHoTHIIOM: ¥4 XBOPI : ¥4 3MOPOBI.
BinmoBiae: xBopoba ropTaHi y KOHEH TOMiHAHTHA.

3aoaua 4. YopHa ximka 3 OUIMMH IUIsIMaMH Ha i 1 Ha KuUBOTI (S)
CXPEIYETHCS 3 TIOAIOHNM 32 (PEHOTHIIOM KOTOM OJHAKOBOTO 3 HEIO FCHOTHIIA.
BusHaunTH HMOBIPHICTE HAPOJHKEHHS Y 1Li€]l MapHU YOPHOTO KOLIEHS 6€3 MM
Ha T,

Jano: Po3B’s3anHs:

S — reH IWISIMHUCTOTO 3a0apBIICHHS 1) YopHua kimka 3 OLTAMH MITMaMH
S — I'eH CyLIIBHOTO 3a0apBIeHHS MO MaTH J[Ba BapiaHTa FreHOTUIIA —
p: 95- X C?S' SS abo Ss. fxmio BoHa Oyae roMo3u-

7 TOTHOIO 3a TeHOM S (TeHotHn SS), iiMo-

277 BipHICTB TIOSIBU Y Hel YOPHOTO KOIICHS
0€3 IIIsIM NIPY CXpelyBaHHI 3 KOTOM I10/1iIOHOTO TeHOTHIIA JIOPIBHIOE HYIIO, TOMY
10 6aThKu OyAyTh MPOAYKYBATH TUILKH FaMETH, IO HECYTh JJOMiHAHTHUHN aJIeyh:

P: 9SS x J'sS

F1: SS; 3a dhenoTHIIOM BCi 3 TUIAMaMHU.

2) B inmomy BHIaaKy TeTepo3uroTHa Kilika Oyzie AaBaTé ABa THITH Ta-
MET B piBHOMY CIHIBBiIHOIIEHHI: Ti, II0 HECYTh ajeib S, i Ti, IO HECYTh
ayienpb S, OCKUTBKM HPH MeHO031 TOMOJIOTIYHI XpOMOCOMH TONagaloTh B pi3Hi
rametu. Kit Mae ojHaKkoBHil 3 KIIIKOIO TEHOTHII 1 TEK YTBOPIOE J{BA THUIIH Ta-
MeT — S 1 S. Y Takoi mapu reTepOo3UTOTHHX OCOOMH MOXIIMBE HAPOKECHHS
KoIeHs 0e3 OUIMX IUISIM Ha Tifi.

Cxriamaemo cxemy cxpentysanas. PQSs x 3'Ss (Fy).

Fs:
3
0 S

21



S SS Ss

S Ss SS

Posmennenns 3a renotunom: 1SS : 2Ss : 1ss

Posmennienns 3a peHOTUIOM: % TUIAMUCTHX : Y4 6€3 TuIsM

3) % F, (msmucte 3abapenenns) = % x 100% = 75%

% F, (cyuinbre 3abapBuenns) ¥a x 100% = 25%

Bionogiov: timogipuicms HapoOdicenHss YOpHO20 KouieHs b6e3 nisim Ha
wui cknaoamume Y abo 25%.

2.3. BapianTu 3a1a4 I CAMOCTIHHOT 0 PO3B’sI3aHHS

1) V BiBca iIMyHHICTh JI0 ipXi JOMiHY€ HaJl YPaKCHICTIO III€I0 XBOPO-
0oro. Sxumu MaroTh OyTH riOpuay F; Bil cXpelryBaHHS ypaskeHOTO ipKEro
BiBCa 3 FOMO3UTOTHUM iIMyHHUM? Slkum Oyzne apyre mokomniHHA? Ski Gpopmu
MOXYTh BUHHMKATH TP CXpeIlyBaHHi riopuais F; 3 BUXiZHUMH OaTbKIBCHKH-
MH POCITUHAMU?

2) Y TomartiB HIKipKa IUIOJiB MOXe OyTH I1aakoro abo omymeHoro. I1pu
CXpellyBaHHI COPTIB 3 TJAJAKMMH Ta OMyIIEHUMH Iuonamu F; mae rimaaxi
wioau, B F; — 174 pocnunm 3 onymienuMHu, 1520 3 magkuMu miogamu. Sk
ycmaakoByeThes onymieHicts? [lo Oyae B 060x F,,? (Bionogios: onywernicmo
ycnaoxogyemuvca Axk peyecusna o3uaxa; Fyo1AA; 14Aa — eci enaoxi, F",.: 14a;
laa — 50% onyweni; 50% — enaoxi).

3) Ipnmanackki ceTTepy MOXYTh OyTH CIIIMMH B Pe3yJIbTaTi Jii perecu-
BHoro reHa bl. HopmanbHuii anenb MbOro reHa MOXHA MO3HAYUTH 3HAKOM .
ITapa TBapuH 3 HOpMAJIEHUM (PEHOTHITOM MaJjia IIOTOMCTBO 3 5 IyIeHsT. /[Ba 3
HUX OyJu ciinuMu. BCTaHOBUTH T€HOTHITH OATHKIB 1 TEHOTHITH IyTieHAT. OJi-
HE HOpPMaJIbHE IyLIEHS 3 [[bOTO MOMETY Ma€ OyTH MPOJAHUM JJIs TOJaJIBLIOTO
PO3MHOXEHHS. Ska WMOBIPHICTB TOTO, IO BiH € T€TEPO3UTOTHUM 32 TEHOM
ciinotu? (Bionosiow: 1) bamvku Oyau cemeposucomuumu 3a cenom bl; ceno-
mun yyyenam nopmanvhux bl+ bi—; cuinux — bl bl. 2) 50%).

4) YV TomartiB HOPMaJBHHH 3piCT POCIMHHU JOMiHY€E HaJ KapJIUKOBHM.
Sxumu 3a 3poctoM OyIyTh pociauHHU Fi Bill cXpenryBaHHS TOMO3HIOTHHX BU-
COKMX pociuH 3 Kapaukoumu? 1lo ogepskumo Bix cxperryBaHHs riopunis Fq
MDK c00010?

5) Y cobak jxopcTKa mepcTh JOMIHAHTHA, M’sIKa — peliecuBHa. J[Ba xo-
PCTKOIEPCTHX 0aThKa MAIOTh dKOPCTKOLIEPCTOTO IYIeH. SIK IepeBipUTH, YU
Ma€ BiH B T€HOTHIII aJieIb M’ AKOIIEPCTHOCTI? (Bionogios.: cxpecmumu 1i02o 3
M SIKOUEPCMHUM,).

6) Ilpu cxpemryBanHi 3a0apBiaeHuX ((pioNETOBI CXOMU B MPUCYTHOCTI
aHTOIliaHy) POCIIMH JKUTA 3 He3a0apBICHUMH POCIMHAMM (3€JICHI CXOJIU BHA-
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CIIZIOK BiICYTHOCTI aHTomiaHny) B F, Oymo omepxkano 4584 3abapmieHux Ta
1501 3enenux pocnuH. Sk ycraakyeTbesi o3HaKa? SIKuil PEHOTHIT MAlOTh PO-
ciauad F1?

7) Y kypeli mopoiy BiaJJOHT 3a CTAaHAAPT MPUHHATHNA TPOSHIOIO NI OHIHA
rpe6inb. Bci nraxu 3 snmcTkonmomiOHMMH TpeOHSMH BHOPAaKOBYIOTHCS, aje
1HOJII y IeTKUX Kyper BiH 3’ sBisteThes. Yomy? Sk HaitOLIbII e(hEeKTUBHO 1M03-
OaBUTHCS BiJ HEOAKAHOTO JIMCTKOMOMIOHOTO TpeOHA? ApPryMEeHTYBaTH Bill-
MOBi/Ib.

8) [Ipumynu 3 )KOBTUMHU KBITKAMH YTBOPIOIOTH JIHIIE KOBTOKBITKOBI
POCIIVHM, 3 YSPBOHUMH — JIHIIE 4epBOHi. [Ipu cXpenryBaHHI WX JHINA Mk
c000I0 BCl POCIMHU OTPUMAIH 3 YSPBOHUMHM KBITKaMH. SIK yCIIaJAKOBYIOTHCS
3a0apBieHHs KBITOK y npuMyian? SIKi cxpelryBaHHS HEOOXiIHO MPOBECTH IS
MEPEBIPKH IILOT'0 MPUTTYIICHHS? SIKi pe3yabTaTh CIIiJ OYiKyBaTh?

9) ¥V Benukoi poratoi Xyao0u BUpi3Ka Byxa BU3HAYAETHCS JOMIHAHTHUM
reHoM N, a aHoMasisi BUMEHI — PELIECUBHUM I'€HOM a. B cTafi y neskux Kopis
€ BHUpI3Ka Ha BYCi, y JEIKUX — aHOMaJis BHMEHI. Sk HaWIIBUIIE OYUCTUTH
CTaJlo BiJI ITMX CIaKOBUX Je(eKTiB? ApryMEeHTYBaTH BiAMOBI/Ib.

10) IIpu cxpenryBaHHi 1BOX COPTIB TOMATiB 3 KOBTMMHU Ta YEPBOHUMU
IJI0JaMHu Ti0puau F; Manu 9epBOHI IO, & B APYroMy IOKOJIiHHI -58 uep-
BOHHUX Ta 14 KOBTHX IUIOAIB. SIK yCIIaaKOBYEThCS 3a0apBiicHHS TUIOAIB? BH-
3HAYUTH TEHOTUITH BUXIAHUX COPTIB i ribpumis F;. SIke cxperryBaHHs MOXHA
MMOCTABUTH JJIs MEPEBIPKH BamIoi TIMOTE3HW 1 SKWH pe3ysbTaT BH OYIKYETE
oJiep KaTH Mpu oMy st 125 pocrnma?

11) B craai yopHO-TiCTpsiBOi Xyn00u HOBUM OuK. Bix HBOrO oxepkaHo
26 TeNAT, 3 HUX 5 ONMHWINCS YEPBOHO-TICTPSIBUMHU. TiTbKM OHMUOK B I[bOMY
BHHCH, Y KOpOBH Tex? Sk e 3’sacyBatn? Slka WHMOBIpHICTH TOTO, 110 KOXKHE
3 YOPHUX TEJAT, OJiep>KaHUX Bl HOBOro Ouka, Oyae HocieM HebaXaHOro reHa
YEpPBOHOTO 3a0apBICHH?

12) Ilpu cxpenryBaHHi Mixk cOOOI0 POCIIMH YEPBOHOILTIIHOI CYHHMIII BO-
HU 3aBKIIM IAI0Th IIOTOMCTBO 3 YePBOHUMH IIIOJIaMH, & POCIUHHU OLIOTUTIAHOT
— 3 OumMmu mogaMu. Bin cxpenryBaHHS IHX COPTIB OTPUMYIOTH TiOpUAN 3
POXKEBUMH ATOAMH. SIKe ITOTOMCTBO CIIi/l O4iKyBaTH IPH CXpEIlyBaHHI MiX
c0000 POCJIMH CYHHII 3 POXEBUMH ATOJAMH, SIKIIO MPUITYCTHTH MOHOTEH-
HUH KOHTPOJb 1€l 03HaKK? SIke MOTOMCTBO OJIEPKUMO Y 3BOPOTHIX CXPEIy-
BaHHSX POXKEBOIUTIHUX POCIHH 3 BHXiTHUMH OaTbKiBChKUMU copTamu? (Bi-
onosion:  P(Fp):AaxAa; F,:1AA:2Aa:aa; P'Aaxaa; F,..lda:laa;
P":Aax AA; Fys:14A4:14a).

13) ¥V opHoro smoHCHKOro copTa 000iB MpH CaMO3amMIeHHI POCIIHHHY,
sKa BHPOCJIa 3 CBITJIOI IUISIMHUCTOI HACMHUHU, OJIEPXKAaHO Y2 CBITIMX IUISIMHC-
TUX 1 % HaciHuH 0Oe3 musM. [loscHUTH po3lieryieHHs. SIKe MOTOMCTBO CIijl
OUIKyBaTH BiJ] CXpEIIyBaHHS POCIHMH 3 TEMHUM IUISIMUCTAM HACIHHSIM 3 POC-
JIMHOIO, 10 Ma€ HaciHHA 0e3 misiM? Binnosins aprymeHTyBatu.
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14) V niyHOT KpacyHi OpU CXPEIyBaHHI ABOX POCIUH 3 POKEBUMH KBi-
TKaMH OJIepKajl MOTOMCTBO 3 YEPBOHUMU, POKECBUMH Ta OITUMH KBITKAMH.
BBecTu reHeTHYHI MO3HAYCHHS Ta HAIMUCATH BC1 MOXIIUBI IS IIHOTO BHUIIAAKY
TeHOTHUIIH.

15) Bin cxpellyBaHHsS pOCIUH POTHKIB 3 YEPBOHUMH Ta O1IMMU KBiTKa-
MU OJIeprKaHi TiOpUIn 3 YepBOHUMU KBiTKaMH, a B F, BiOymocs po3IiernicH-
Hs — 119 pocnua Manu yepBoHi 1 41 — Oii kBiTKH. SIK yclajKoByeTbes 3a0a-
PBIIEHHS KBITOK y poTHKiB? BusHaunt reHotunu Buxigaux ¢opm. 1o one-
PXUMO B pe3yibTaTi aHAII3YIYOoro CXpellyBaHHS 1 Ky GopMmy B Oyrnere
BUKOPHCTOBYBATH B SKOCTI aHamizaropa? SKi pe3ylbTaTH BH OUYIKYETE OJep-
KyBaTh B F,,?

16) pozodina qukoi pacu Mae 1o0pe po3BHUHEHI Kpuiia, y OCOOHH 3 pe-
recuBHOO MyTamiero Vestigial kpuaa Hepossuneni. 1) ['erepo3urorHa myxa 3
HOPMaJIBHAMH KPHJIaMH cXpelieHa 3 myxoro Vestigial. ke motomcTBO 0ui-
KY€ThCS B IIEpLIOMY MOKOJiHHI? 2) J[Bi reTepOo3UroTHUX OCOOMHU 3 HOPMaJlb-
HUMH KpHJIAMH CXPEIIeHI Mk co00r0. SIke KUIBKICHE CIiBBITHOIICHHS OCO-
OWH 3 HOPMAIBHUMH Ta HEPO3BUHCHUMH KPHJIAMH OYIKYETHCS B TIOTOMCTB1?

17) Cepen BenuKoi KiIbKOCTI HOPMAaJbHHX POCIHH KYKypya3u Oyio
3HAWICHO JeKiIbKa KapIuKOBUX. J[J1s 3’CyBaHHS T€HETUYHOI MPUPOIN Kap-
JIUKOBOCTI Il POCIIMHU CXPECTHIIH 3 HOpMallbHUMH. B F; Bix 1IuX cxpenryBaHb
BCl POCIIMHH ONMHMIINCS HOpMaJIbHUMH, a B F; — 128 HOpManbHuX 1 35 Kap-
JMKOBUX. SIK yCTIaAKOBYEThCS KApIUKOBICTE? SIK BH3HAYHTH, SIKi HOPMaJbHI
pocnuam 3 F; € rerepo3urotHuMu? SIK TIOSICHUTH TOSBY KapIIUKOBHX POCITHH
cepe]l HOpMaJbHUX BUXITHUX POCIHH?

18) Criiiki no aii JJJIT camiii TapraHiB cXperiyBajich i3 caMKaMH, dyT-
JIMBAMH [I0 JAHOTO iHCceKkTHImaa. B F; Bcl 0COOMHM OMUHMINCS CTIMKAME JI0
OAT, a B F, BinOynocs posmeruienHs 5768 cridikux 1 1919 uytnuBux 1o
JT. Ilpu cxpeuryBanHi camok, uytiausux 10 A/IT, 3 ribpungauMu camusmu,
BuBenocs 3583 criiikux i 3615 uyrnuBux TapraHiB. Slka 3 O3HaK IOMiHYe?
Slka yacTHHA CTIHKHX OCOOWH 3 F, MpH cXpelryBaHHI MiK co0010 Oyae 3aB-
KW BUIICTUISITA YyTIUBUX HAIIAIKiB? SIk BUBECTH TapraHiB?

19) ¥V kypeii HOpManbHE ONEPiHHS IOMIHYE Haj IIOBKOBHUCTUM. Bin
JBOX HOPMAaJBbHUX 32 (DEHOTHIIOM TeTepO3UroT OTpuMaHO 98 KypuaT. CKiib-
KH cepeJl HUX OyJie HOpMaJIbHUX, & CKiJIBKH MOBKOBUCTHUX?

20) KomoricTh [OMIHY€E y BEIHKOI poraroi xyaoou Haja poraricTio. Ko-
MOJHI OMK CXpeIeHHH 3 JBOMa KOPOBaMH. Bix cxpelryBaHHs 3 poraTtor Ko-
POBOIO OEPKAHO KOMOJIOTO TEJ 1 BiJf CXPEIICHHS 3 KOMOJIOIO KOPOBOIO Ofie-
pXaHo porare Tens. Bu3HauuTH WMOBIpHI T€HOTUNH BCiX OaThKiB. fke mo-
TOMCTBO CIIiJT OYIKYBaTH JaJli BiJ{ KOXKHOTO 3 I[X CXPEIyBaHb?

21) € miBeHb 3 HOPMAaJIBHUM OTIEPIHHAM HEBIJIOMOTO MOXOJDKEHHS. SIK
JIETLIE BCHOTO BU3HAUUTH HOro reHoTUN?
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22) Slxmio ABi cecTpH iACHTUYHI, TOOTO OJHOSWIIEBI OJU3HIOKH, BUK-
IyTh 3aMiX 32 TBOX OpaTiB — IICHTHIHUX OJNU3HIOKIB 1 Y HUX OYAyTh IIiTH, YU
OyayTh Ii JITH CXO0X1 OJWH Ha OJHOTO, SK IACHTUYHI OMU3HIOKH? AprymeH-
TYBaTH BIIMOBib. (Bionosiov: He 6y0ymb cXoicumu 6HACTIOOK HE3ANEIHCHO20
i 8UNAOK0B020 KOMOIHYBAHHS 2€HI8 8 2AMEMAXx).

23) B ogHOMYy KONTOCIHOMY CTaii Bifl CXpellyBaHHA daiux (cipo-
OJIaKUTHHUX) IIOPTIOPHIB ojepxkano 270 tensr. 3 Hux 136 tensar manu 3adap-
BJICHHS 0aThKiB. BH3HAYHTH TEHOTHIHN i (PEHOTUIIH PEIITH MOTOMCTBA, SKIIO
BiJIOMO, III0 YaJli IMOPTIOPHU HAPOKYIOTHCS MPHU CXpEllyBaHHI YOPHUX 1 Oi-
JIX TBApHH.

24) Sk nermie BChOTO IEPEBIPUTH, YU € MiBEHb 3 JOMIHAHTHUM T'OPOXO-
noAiOHUM rpebiHIeM roMo- abo reTepo3UroTHUM (peLieCHBHA O3HAKa — JIUCT-
KOTOIIOHMI TpeOiHb)?

25) YonoBik i3 MOMIAAKTUIIIEI0 (IIECTUIAIICTD) )KEHUThCS HA HOpMalb-
Hill m’sTUNaiii xiHii. BoHu MaroTh m’stepo MiTeH, 1 BCi 3 MOMiIaKTUIIIELO.
OnvH 3 HUX KCHHUTHCSA HAa HOPMAaIIbHIH JKiHIII 1 BOHH MarOTh BiciM fiTel. Cki-
TBKY IXHIX IiTel OymyTh 3 monigakTuiieto? (Bionogiov: 1/2 abo 50%).

26) Ipu cxpelryBaHHI KOPUYHEBOT HOPKHU 3 CIPOK — TOTOMCTBO KOpHY-
HeBe. Onepkano 47 kopuuHeBUX Ta 15 cipux. fka o3Haka nominye? CKiTbKU
Oyze ToMO3UToT cepen 47 KopuuHeBHX Ta 15 cipux? SIk e Bu3HaYMTH?

27) Y moauHu JOMiHAHTHUH TeH A JeTepMiHye aXOHJIPOIUIa3iro-
KapJIMKOBICTh 3a PAaXyHOK PIi3KOTO BKOPOYCHHS CKEIeTy KiHIIBOK. Moro
aJleNb — PEeleCHBHUN TeH a — 3yMOBIIIOE HOpMaIbHY OymoBY ckenera. JKiHKa,
sIka Ma€ HOpMaJIbHy OyIOBY CKeJleTa, BUHIILIA 3aMiX 3a YOJIOBIKa, FeTEPO3H-
TOTHOTO 32 axOHJApoIUIaszi€r. fka WMOBIpHICTH TOTO, MO iX AWTHHA Oyze
CTpaXJIaTH axOHAPOIIIa3ier0?

28) IlpunyckaioTs, 0 y JIOAMHMA XBHUJISICTE BOJIOCCS — JOMiHAHTHA
o3Haka. B cim’1 Tpoe miteit: miBumHka KaTpycs 3 mpsMuM BOJOCCSIM 1 JBa ii
Oparu — Camiko 3 MpsIMAM BOJOCCAM Ta KydepsiBuii Mumiko. Y MaTepi mux
IiTeH, a TakoXK y 11 6aTbKa BOJIOCCS XBUIIICTE, Y OaThbKa JIiTEH BOJIIOCCS TpsIME.
CxJtactst poJioBif 11i€i ciM’1 Ta BU3HAYMUTH T€HOTHUIIH BCIX WICHIB CiM 1.

29) Bix doro neriie mo30aBUTHCH B CTaMi Kypei: BiJl peliecCHBHOI O3Ha-
KH JIUCTKOIMOAIOHOTO rpebeHs, abo Bil JOMIHAHTHOI — onepeHnx Hir? Bimmo-
BiJlb apryMEHTYBaTH. (Bionosiov: 6i0 dominanmmuoi o3naxu).

30) ¥ Bomogi Ta #oro pigHOoro 6para Mukomu odi cipi, a y iX cectph
Hatanku — OnakutHi. MaTu 1ux aiTed OJaKUTHOOKa, ii K OaThbKU Majik cipi
oui. SIk ycnankoByeThcsi OakuTHE Ta cipe 3abapBieHHS o4ei? SIkuit Komip
oueil y 6arpKa AiTeii? Bu3HauiTh reHOTHITN BCiX WIEHIB ciM’i 1 maTu apryme-
HTOBaHY BiJIOBi/Ib.

31) VY BiBca paHHS CTUIJIICTh IOMiIHY€E HaJl Mi3HOCTHUTIICTIO. Ha mocmin-
HI{ IIJISHIN BiJl CXpEIlyBaHHS Mi3HBOCTUTIIOTO BiBCa 3 TE€TEPO3UTOTHUM PaH-
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HBOCTHIIIUM OfiepkaHo 69134 pociuH paHHBOTO J03piBaHHs. BU3HauTe Kijb-
KiCTh MI3HBOCTUTIIUX POCIIHH.

32) B Hopgerii BimoMuii BUNIAIOK, KOJIM MaTip TUTHHH, SKa CTPaXKIae
OpaximakTimiero (KOPOTKOIANICTh) Mpea sBUIa IMO30B JO Cydy 4YOJOBIKY,
SAKHUH 3amepeuyBaB CBO€ 06aThKiBcTBO. Cyl MOMPOCUB YOJIOBIKA MMOKA3aTH Py-
KM 1 OMMUHIIOCA, 10 B HhOro Opaxinaktuiis. Cyj BU3HAB HOTO OATHKOM JIH-
THHU. Ha OCHOBI Yoro cyn 3Mir 3poOuTH moaiOHul BUCHOBOK? JloMiHaHTHA
YH periecuBHa OpaxigakTuiisa? BianoBigs apryMeHTyBaTu.

33) B ciM’1 Hapoauitocst ABOE Oe34eperHuX JiTeH, SKi MOMepJId Bipasy
K TICIIST HAPOPKEHHS , 1 OIHa HOpMaJlbHa TUTHHA. B momansmoMy y HUX Ha-
poaunacs 6e3uepernHa TuTHHA. JJaT reHeTUYHE TOSICHEHHSI LIbOMY SIBUIILY.

34) BeneTeHChKUI 3picT POCIIMH BiBca — pellecuBHa o3Haka. [1{o MoxHa
CKa3aTH PO TEHOTHIH OAaTHKIBCHKOI MapH, SIKIIO MTOJIOBMHA ITOTOMCTBA MAE
HOPMAJIBHUH, a OJOBUHA — BEJICTCHCHKUIA 3PICT? A SAKIIO TUTBKU YBEPTh IMO-
TOMCTBa Bipi3HsI€ThCA TriraHTu3MoM? SIki ¢opMu BiBca Tpeba CXpPECTUTH,
00 ITOTOMCTBO OYJIO OHOPIIHUM 32 TAHOK 03HAKOK0?

35) Cipuii xouip Tija apo30Qiiv JoMiHye HaJl YOpHUM. B cepii mocminis
IPU CXPEIyBaHHBI CipOi MyXH 3 HOpHOIO ofiepskaHo 117 cipux ocobun ta 120
YopHUX. BU3HAYMTH TeHOTHITH 0aThKIiBCHKHUX (opM. [IpH cxpelryBaHHI Cipux
MYX Y MOTOMCTBI onmuHWIKCS 1392 0cOOMHU ciporo Koyibopy Ta 467 ocoOuH
YOPHOTO KOJIHOPY. BU3HAUMTH reHOTUTIN 0aThKIBCHKUX (POPM.

36) Anipiais (BiICYTHICTh paly»KHOI 00OJOHKH, SKa 3BHYAHHO CYNpO-
BOJIDKYETHCSI IIOMYTHIHHSM POTIBKH W KPHUINTAJMKA 1 3HIKCHUM 30pPOM), yC-
MaJKOBYETHCS SIK ayTOCOMHA JOMIHAHTHa O3HaKa. Slka MMOBIpHICTH Hapo-
JUKCHHS 3I0pOBHUX JIiTe B ciM’i, e oiuH 3 OaThKiB CTpakJae aHipijgieto, a
IHIIMHA HOpMaJIbHHM, SKIIO BiJIOMO, IO Y XBOPOro 0AaThKa 0 aHOMAJTiI0 MaB
nutie 6ateko? (Bionosion: 50%).

37) Anb0iHi3M (BiACYTHICTP MUTMEHTA MEJaHiHA B IIKipi, CITKIBLI OKa
Ta BOJIOCCSIX) YCIAAKOBYETHCSA Y JIOAMHU SIK ayTOCOMHO-PEIIECHBHA O3HAKA.
B ciM’1 ne oauH 3 OapY}¥OKs anb0iHOC, a APYTHH HOPMATbHHUN, HAPOIFITHICS
JIU3UTOTHI OJIM3HIOKH, OJUH 3 SIKUX HOPMAaJIBbHUI y BiJHOIIECHHI aHAJi3yeMOl
XBOpoOH, a iHmmMH — ank0iHOC. BH3HAYHTH HMOBIPHICTE HAPOIKCHHS HACTY-
[MHOT JUTUHHU-AIL0IHOCA.

38) Axongpormasist (CriagKoBa KapiUKOBICTh) MEPEAAETHCS SIK TOMiHa-
HTHa ayTOCOMHA O3Haka. B ciM’1 me 00uaBa mOApYXoKs CTPaKIAl0Th aXxOH/I-
poIuIa3i€ro, HapoaiIach HOPMabHA TUTHHA. S[ka WMOBIPHICTEH TOTO, IO Ha-
CTyITHA TUTHHA Oyze TeX HOPMAIBbHOI? (Bionogiov: 25%).

39) KoxinypoBi HOpkH (CBiTJIC 3a0apBIEHHS 3 YOPHUM XPECTOM Ha CITH-
Hi) OJEPXKYIOTBCS B PE3yJIbTaTi CXPELIyBaHHSA OULIMX HOPOK 3 TEMHHMHU.
CxpenryBaHHS MK c00010 OUTUX HOPOK Ja€ Oilie TOTOMCTBO, a CXpEllyBaHHS
MiXK COOO0 TEMHHX HOPOK — TeMHe. 1) Slke TOTOMCTBO ONEPKUTHCS BiJ
CXpCIIYBaHHA KOXIHYpOBUX HOPOK 3 Oimumu? (Bionosiov: 50% oinux, 50%
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koxinkpoeux). 2) Ha 3Bepodepmi Bill cXpelryBaHb KOXiHYpPOBHX HOPOK OJ€p-
JKaHO HaIAAKIB — 74 6inux, 77 yopHUX, 152 — koXiHypoBuX. CKUTBKHA 0COOUH
3 HHX 1 IKi OyJyTh TOMO3UTOTHUMU? (Bionogios.: comoszucomuumu 6yoyme 74
Oinux i 77 4opHux).

40) Konip BoIOCAHOTO IOKPUBY MOPCHKUX CBUHOK 3aJIEKHUTh BiJl BMICTY
TEMHOT0 TIrMeHTa MejaHiHa. bimi cBUHKM (aJIbOIHOCH) TIpH CXpellyBaHHI
MiX CO0OI0 JaroTh Oije MoToMCTBO. ['iOpuam anbOiHOCIB 1 TEMHHX MAlOTh
MpoMikHE (HamiBTeMHe) 3a0apBiieHHs. SIke MOTOMCTBO Oyae MpH CXpeury-
BaHHI HAIIBTEMHOI CBHHKH i3 Ouoro? Ilpu cxpelryBaHHI HaMiBTEMHHUX MOP-
CBKHX CBHHOK MiX c00010 cepel] ToTOMCTBa onuHmMIocs 23 Oinux ta 20 TeM-
HUX 0COOWH. BU3HAUNUTH KUTBKICTH OCOOMH cepell PellTH IIOTOMCTBA, sike 0y-
Jie CXO’KUM Ha CBOIX OaThKIB.

41) B monoroBoMy OyAHHKY TIEpeIUTYTalld IBOX NiBYMHOK. baThku of-
Hi€el 3 HUX MaroTh 4 Ta O Tpynu KpoBi, 0aTbku iHIIOI — 4 Ta AB, NIBYMHKU
MatoTh A Ta O rpynu KpoBi. BU3HauuTH, XTO 4ns JOYKA i TEHOTUIIN OATHKIB 1
niTel. (Bionosiowv: diguuna 3 epynoio kposi O € oumunoio nepuioi napu 6a-
MbKIB).

42) YV nino3proBaHoro B 6atekiscTBi — IV rpyna. Uu MOXkHA BCTAaHOBUTH
crnpaBxHE 0aThbKiBCTBO? UM jomoMoke B IIbOMY TOW (hakT, mo y Matepi I
rpyra KpoBi, 1 IKIIO TaK, TO SKUM YHHOM?

43) V marepi Il rpyna xposi, y gutuan — 11, rpyna kpoBi 0aTbka HEBi-
noma. Yuro kpoB (0aThbka Yu MaTepi) MOXHA TEpEUTH AUTHHI? Un MoxHA
TIEPEITUTH KPOB OaThKa, He BU3HAKOUH 11 rpyIy?

43) [lutuHa Mae Tpymy KpoBi 4B, Ha Hel MPeTeHIYIOTh 1Bl mapu 0aTh-
KiB. I'pyma kpoBi OaTbka B ofHil 3 HUX 4, MaTepi — B, B apyriil y MaTtepi —
AB, y 6atpka — O. [Iperensis sxoi mapu 0aTbKiB BUKIIOUAETECA? (Bionosion:
Opyeoi napu 6amuKis).

44) YV xpomniB B oJHi#l 3 XxpoMocoM € Jokyc C, mpeacTaBiIeHH cepieto
MHOXHHHHX aJieJie, Ikl BU3HAYarThcs 3a0apBiacHHAM mepceti. 11i aneni po-
3MIlILYIOThCS B EBHOMY TIOPSAAKY JominanTHocTi: C (aryti) > C° " (lmHIIMIA)
> " (rimanaiicekuii) > C (anp0iHoC). PisHMM (eHoTHnaM BinoBigaroTh Ha-
ctynHi renotunu: CC, CcCh, Cch, Cc — nukwuit Tam, ¢©'C — MUHIMIOoBE 3a6ap-
Bienns, ¢, ¢ — CBITJIO-Cipe 3a0apBIICHHS, "c" "¢ — rimanaiiceke 3a-
OapBJieHHs, cc — anbOiHoc. CaMKa IMKOTO THIIA CXPEeIeHa 3 caMIleM riMaai-
CBKOT0 3a0apBIICHHS. B MOTOMCTBI criocTepiraiocs po3meruieHHs: 41 TuKoro
tuna, 19 rimanaiicekux Ta 21 amsbinoc. Bkazatu iiMoBipHI reHOTHIIH 000X
0aTpKiBCBKUX (GOpM i1 HamazakiB. SIkuM Oyae MOTOMCTBO BiJ CXpEIIyBaHHS
IIVHIIWIM 1 ab0iHOCa; 0COOWH AUKOTO THITY 1 anbbiHoca? CKibKu MOXxe Oy-
TH PI3HUX TEHOTHUIIIB 32 Y4acTIO LUX aJeliB?

45) ¥V KiloK € cepisi MHOXXMHHUX alieniB 3a reHoM C, SKUi BHU3HA4ae
kouip mepcTti: C — TUKAR THII, C®— ciamcbku Kimku (KpeMOBi 3 YOPHUMH BY-
XaMU | YOPHUMH JIalKaMu ), ¢ — OiTi KillIKK 3 YepBOHUMU O04aMU (ab0iHOCH).
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KosxHuit 3 aneniB moBHO 1oMiHye Haj HacTymHuM (C > c >C). Bin cxpenry-
BaHHsI CIpOi KIIIKK 3 CIaMCBKHM KOTOM HApOJIWIIOCS JIBa KOIICHS: CiaMChKHI
Ta anpOiHoc. fKi 1me GeHOTHITH MOTJIH O BHIIETIUTUCS B IIBOMY CXPEIlyBaH-
Hi? SIke po3IIEIUIeHHS CJIiJl OYiKyBaTH B IIOTOMCTBI BiJl CXpEIlyBaHHS JAHOTO
claMChKOT0 KOTa 3 OLIOF0 YepPBOHOOKOIO KIMIKOI0? (Bidnosios: ouxozo muny;
50% ciamcokux : 50% anvbinocis).

46) KpoB GinbIIocTi jroaeit MicTuTh anTured Rh, skuii ycraakoByeThCs
K JOMIHAaHTHA O3HaKa (pe3yc-NO3UTUBHI JrOAM). SIKi Ipymu KpOBI MOXYTb
3’SIBUTHCSA Yy JiTEH, IO HApOIWIKCA BiJ NUTFO0Y TBOX pe3yc-HEraTMBHUX Oa-
TBKIB? Y BHIAJKY, SIKIIO OJUH 3 OaThKiB pe3yc-HeTaTUBHHM, a 1HIINH — pe-
3yc-No3UTUBHUA? Bin numo0y 1BOX pe3yc-MO3UTUBHUX OaThKiB?

47) Pesyc-taktop — 11e ocoOnuBuiA OLI0K, SIKUI MICTUTHCS B KpoBi. Sk-
IO BiH €, TAKMX OCI0 HA3WBAIOTHh PE3yC-TIO3UTHBHUMHU, SKIIO HEMa — pe3yc-
HEraTUBHUMH. Y BHUMAJKY, KOJH IUTiA pe3yC-TIO3UTUBHUM, a MaTH pe3yc-
HEraTHBHA, BUHUKAE Pe3yc-KOHMIIIKT, KUl 31€01IbIIOr0 HE MIPOSBISETHCS 32
IepInoi BariTHOCTI, a TIIBKU 3a HACTYIHHUX. Pe3yc-HeraTHMBHA *iHKa BHXO-
IUTH 3aMDK 32 TE€TEPO3UTOTHOTO PEe3yC-TIO3UTHBHOTO YOJIOBiKAa. Bu3HaumTh
HMOBIPHICTh pe3yc-KOHQUIIKTY MIDX OpraHi3MaMu MaTepi Ta IUIOAY IpH
IOpYTHIA BariTHOCTI. (Bionogiov: 50%).

48) CepnonomiOHOKIIITHHHA aHEeMis (3MiHA HOPMAIFHOTO TeMOTIIO0IHY
A Ha S-TeMOrj00iH, B pe3ybTaTi YOO epUTPOIUTH MPUIUMAIOTh GopMy cep-
Ma) yCHaaKOBYETHCS SK HETOBHICTIO JOMiIHAHTHA ayTOCOMHA O3HAaKa. 3aXBO-
PIOBaHHS Y TOMO3UTOTHUX OCOOWH MPU3BOIUTH 10 CMEPTi, 3BUYAaiHO 10 CTa-
TEBOTO J03piBaHHA, [ eTepo3uroTHi ocoOnHM xutTe3aatHi. LlikaBo, mo mamis-
piliHMit Tma3Mofniii He MO)Xe BHUKOPHCTOBYBATH IUISI CBOTO SKHBJICHHSA S-
remMoryio0in. ToMy JroIH, SIKi MarOTh 110 ()OPMY F€HOTHUITY, HE XBOPIIOTh Ma-
nsipiero. BuzHaunT HMOBIPHICTD HApODKEHHS JiTeH, CTIMKHX 10 Manspii, B
ciM’i, e ouH 3 OaTBKIB € TE€TEPO3UTOTHUM IOJ0 CEPIOMOAIOHOKIITHHHOT
aHeMii, a IHIIWI HOpMAaTbHUN y BIMHOIICHHI I1i€i 03HakW. SIka WMOBIpHICTH
HapODKEHHS JiTeH, HECTIMKUX 0 Maspii, B ¢ciM’1, e 0OuBa OATHKH € CTii-
KHMH JI0 MaJISIPIHHOTO 1a3MOJIit0?

49) CiMeitHa TinepxoJNeCTEPUHEMIS YCIaIKOBYETHCS SIK ayTOCOMHO-
JOMIHAHTHA O3HAKa. Y TETEPO3UTOT LI¢ 3aXBOPIOBAHHS BHPAKCHO Y BHCOKOMY
BMICTI XOJIECTEPHHA B KPOBi. ¥ TOMO3HUTOT, KPiM TOTO, PO3BUBAIOTHCS KCAH-
ToMH (TOOPOSIKICHA MyXJIMHA) IIKIPH Ta CYXOXWIIb, aTepPOCKIIepo3. Busznauu-
TH MOXUIMBUH CTYIIHBb PO3BUTKY TilEPXOJIECTEpPHHEMIi y HiTeH B ciM’i, me
00usiBa 6aTHKU MAIOTh JIMIIE BUCOKHH BMICT XOJECTEpUHY B KpoBi. Bu3Haun-
TH HMOBIPHICTh HApPOPKCHHS JITeH 3 aHOMAJI€I0 Ta CTYIIHb il PO3BUTKY B
ciM’i, 1e oauH 3 OaTBKiB, KPIM BHCOKOTO BMICTY XOJISCTEPHHA B KPOBi Mae
PO3BUHEHI KCAHTOMH 1 aTepOCKJIepO3, a IHIIMH HOPMAJLHUI y BiTHOILICHHI
03HaKH, IO aHAI3YeThCs. (Bionogios. 1) 25% — kcanmomu 3 amepockiepo-
30m, 50% — nidsuwenuti emicm xonecmepuHy 6 kposi, 25% — HopmanvHuil. 2)
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Bci 6onu 6y0yme cemepozucomuumu i Mamu nio8UWEHUT 6MICI X0Jlecmepu-
HY 8 KpO8i).

50) PocrmuHa-camo3anuiroBad rerepo3urotHa (renorun Cc) i Mmae 3aba-
pBIeHI KBiTKH (reH C IOMiHy€e HaJl TeHOM c¢). SIke CIiBBiTHOIICHHS TCHOTHITIB
1 CIiBBITHOIIEHHS HAIIA/KIB i3 3a0apBieHUMH 1 Oinnmu KBiTKamu Oyne B Fs?
B N-HOMY ITOKOJTiHHI?

Bionogsiow: 3a no6Ho20 00MIHY8AHHA PO3UENICHHS 3a (PEHOMUNOM

8 F5:

i 5 5-1 5
1— 1 + 1 YePBOHUX, 1— 1 o6inux abo ECC :iCC : ECC
2 \2 2 2 \2 32 16 32

6 Fy:

T s G
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PO3/LI 111. AHAJII3 POJJOBO/IIB

OCHOBHMM METOJIOM BHBUYCHHS XapaKTepy YCHaJKyBaHHS O3HAaK € Ti0-
PUIOJIOTIYHMIA aHalli3. AJie B TEHETHII JIIOJIUHU HOT0 HE MOXHA BUKOPHUCTO-
BYBaTH, OCKIUIbKHM IPOBEACHHS CXpEIlyBaHb ISl BUBUEHHS YCIaJIKyBaHHs
O3HaK JUIA JIIOJUHHA € HEeMOXJIMBe. ToMy B aHTPOIIOTEHETHUIlI 3aCTOCOBYIOTh
crer@iuHui MeToA-aHalli3 POJOBOJIB, ab0 TeHearoriyHmid meron. Jlms
CKJIaJIaHHS POJIOBOJIY BUKOPUCTOBYIOTHCS CIeIlialIbHl CUMBOJIH (Ma. 1).

YOJIOBIK

JKIHKa

CTaThb HC BUACHCHA

@ O]

BJIACHHK O3HAKH, IITO BUBYAECTHCA

JIU3HATOTHI (PI3HOSAUIIEB]) OIM3HIOKU

MOHO3UTOTHI (OIHOSIHI1IEeB1) OJIM3HIOKH

e

HITF00 Y0JI0BIKA 3 ABOMA JKIHKaMH

reTepO3UTOTHUI HOCIH PEIleCHBHOTO T'eHa, 1110 BUBYAETHCS

E@

HITI00

POIVUHHHMN TITF00

0aTHKH,

JUTH 1 TOPAZIOK iX HAPOPKECHHS

IHTEepCceKC

lo%@

JUTUHA 3 BaJaMU PO3BUTKY.

Man. 1. Cumeonu, axi naituacmiuie 6UKOPUCMOBYIOMbCA

npu CKNa0aHHi po00600ie 1100UHU

[lepcona, 3 SKOi MOYMHAKOTH CKJIaJaHHS POJAOBOJIB, HA3MBAETHCS MPO-
OaHJIOM. SIKIIO POMOBIJ CKIANAETHCSI TAKUM YHMHOM, IO BijJ mpobaHa cryc-
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KaIOThCS 70 MOTOMCTBA, TO HOro HAa3WBAIOTh FCHEATOTIYHUM JIPEBOM (TeHea-
JIOTisl); SIKIIO Bif MpoOaHAa MPOCTEXYIOTh YCNAAKYBaHHSA 1O OAaTbKiB Ta iH-
muX OUTBIN BiANAICHWX MPENKiB, TaKHH POJOBIJl HA3WBAETHCS TAOJIHICIO
npenkiB. ['eHearnorii OUTBIN 3py4HI ISl TEHETHYHOTO aHaji3y, TOMY IO B
FOMY BHITQJIKy BCE IIOTOMCTBO MOXOJUTH BiJl OAHI€T TOAPYX)HBOT mapu. [Tpu
aHali3l POZOBOJMIB MOYKHA BU3HAYWTH, YW YCIIAJIKOBYETHCS IEBHA O3HAKa, 1
SIKIIO YCIIAJAKOBYETHCS, TO SIK — 32 JOMIHAHTHUM YH PELECHBHUM TUIIOM. [1ist
BHU3HAUEHHsI KUIbKICHUX CIIBBIAHOIICHD IPHU PO3IICIUICHHI aHAMI3YIOTh AEKi-
JIbKa TIOJIIOHUX POJIOBOIIB. [ly’e JacTo B SKOCTI O3HAKH, IO BUBYAETHCS, Y
MoauHKA (ITYpye Te YM 1HIIE 3aXBoproBaHHs. Ha Man. 2 300paxeHi poaoBo-
JIM, B KOXKHIN 3 sIKUX MpoOaH/ — HOCii neBHOi aHomadii. B ycix Bunaakax 3a-
XBOPIOBAHHS CIIOCTEPIraeThCs B KOXKHOMY TIOKOJIIHHI; KOKHHUA XBOPHHA Mae
xo4a 0 0JJHOTO OaThbKa 3 TI€I0 X CaMOI0 03HaKoro. e XapakTepHi puch ycna-
JIKYBaHHs JOMIHAHTHHUX O3HAK.

L TICEN e
cenenelbo Iy

Maun. 2. IIpuxnad podosodis 1100unu 3 0OMIHAHMHUMU AHOMATIAMU

Ha mamronky 3 300pakeHi pOJIOBOAM, IS SKHX XapaKTePHWH 1HIIHMA
TUN ycnajakyBaHHs. O3HaKH, SKi aHAII3YIOTBCS, B JESIKUX MOKOJIHHSX HE 3Y-
CTpiUaroThCs, X0U B MONEPEAHIX BOHN Oynu. BinOyBaeTscst HeMOB 61 “Tiepe-
CTpUOYBaHHS O3HAKH depe3 MOKOIiHH. J{iTH, sIKi MalOTh 03HAKY, 10 aHaJIi-
3YETBCS, MOXKYTh 3 IBUTHCS y OATBKIB, sIKI Takoi 03HaKW He Mand. L{e xapak-
TEpHI PUCH YCIIaJKYBaHHs PELIECHBHUX O3HAK.

|

3O
COeL MO eOm o oNe
coonecem g

Maan. 3.IIpuxknad pooosodis n1100unu 3 peyecusHUMU O3HAKAMU
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[TosiBa ofHOTO 200 BOX 3IOPOBHX JITEH B CiM’T Il HE BUKJIIOUAE MOXK-
JIMBOCTI TOSBU XBOPOI, SIKINO OATHKU IreTepo3urotTHi. Lle 3Mymrye ogHOYacHO
aHAITI3yBaTH JIEKIJIbKa POJIOBO/IIB 3 TI€I0 % CAMOKO 03HAKOIO.

Jlyis aHarmiza KiJbKiCHUX 3aKOHOMIPHOCTEH MiJICYMOBYIOTH JCKibKa I'e-
HeaJIoTid, a Marepian oOpoOJIAOTh CTATUCTUYHO. JIJid JIOJUHM, Ha BiAMIiHY
BiJl POCJIMH 1 TBapHH, MOXO/DKCHHS SKHX BiJIOMO, TPYAHOIII CKIIAJAIOThCS B
JIOKa3i T€HOTUTIOBOT OJHOPITHOCTI OaThKIB — POJOHAYAILHUKIB TCHEAIOTIM.
Ha maimonky 4 300paskeHi 2 reHeaorii.

6§ O C)Tuéd)
oJulileYoYelulnl TeYel TY TeX YoleleTile

e e

e

s

1

Maan. 4. Po00600u n100unu, Ha AKUX MOICHA RPOGECU
KIIbKICHUIL aHAi3 po3uienjieHns

[pu po3rnsimanHi IX TOMITHO, IO B TIOTOMCTBI XBOPHX OaThKiB Maibke
3aBXAN 3’ SBJIIOTHCS] XBOPI IiTH, IPUIOMY Y KOKHOTO XBOPOro xo4ya 06 oguH
3 0aTeKiB 000B’s3K0BO XBopuil. OTXxe, XBOpoOa, M0 aHANTI3YETHCS, YCIaIKO-
BYETBCS K TOMIHaHTHA O03HaKa. J{ist aHaTi3a KUTbKICHUX CITIBBITHOLICHD MPH
pO3IICIUICHHI HEOOXiHO MiJICYMOBYBaTH HalIaJlKiB B NUIFOOaX XBOPOTO Ta
310poBOro 0aThKiB. B reHeanorisx Ha MamoHKY 4 Takux 1nio6iB 11. Ane B
JBOX POJOHAYAIFHHX MUTI00AX IMOXO/KEHHS XBOPHX HEBIIOMO, OyiH 4d Hi 1X
0aTpku XBOpUMH 200 3JOPOBHMH; TOMY IUIS BHPIBHIOBaHHS Marepiary ix 3
aHaJli3a BUKITIOYAIOTh.

B nep’saTu nutio6ax, e TOYHO BiIOMO, IO XBOPHH 0aTHKO MOXOAUTH Bill
1uTr00a XBOPOTo 1 37I0POBOTO (TOOTO T'eTEPO3UTOTHHI), HAYYEThCs 16 XBO-
pux Ta 16 3mopoBux niteil. lle CHiBBiAHOIICHHS TOYHO CITIBMAJAE 3 BiJHO-
meHHsM 1 : 1, TOOTO Bi/MOBiIa€e CIiBBIIHOIIEHHIO TIPU CXpellyBaHHI Aa X aa.
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BuBueHHs ycragKyBaHHS PELECHBHUX O3HAK OLTBII Ba)KKe, OCKLIBKH B
IbOMY BHIAJKY MOXJIUBE “TIepecTpUOyBAaHHS O3HAKU 4Yepe3 IOKOJiHHS,
TOOTO CKIIaJIA€EThCS BPAKCHHS PAITOBOI IMOSBU O3HAKHU. 3pYYHI JJIS 1€ METH
TeHeasorii 3 POAMHHUMH ILTI00aMH. I7IMOBipHiCTL TOTO, III0 POJNYI MAlOTh B
TeTEepO3UrOTHOMY CTaHI OJHAKOBI T€HH, 3HAYHO OLTBINA, HIX y HEPOIUUIB.
OTxe, IMOBIPHICTh MOSBH PEIICCUBHUX TOMO3UTOT B POJMHHUX IIITF00axX Ta-
KOX 30UTBITYETHCS.

Ha mamtoHky 5 mokazaHa TeHeasoris, B sIKiii € IeKUIbKa POAMHHUX
nuto0iB, 1 B JESKUX 3 HUX 3 SABJISIOTHCS JITH 3 PEIIECHBHOIO O3HAKOMO, SKa
JIyXKe PIIAKO 3yCTPIiYaeThCS — MIOKJIOHIYHOIO EIICTICIETO.

LT Y
SIS[eJsIe]sT Yol

Maan. 5. Po0oegio cim’i 3 peyecugnoio anomanicto (Mioknoniuna eninencis)

[pukiaau po3B’si3yBaHHS 33124

3aoaua 1. B HacTynmHUX CIMEHHHX POIOBOJAX JIFOAWHU (MaJ. 6) BKa3aHO
yCHaaKyBaHHS Ti€i )X camMol O3HAKW: 3[JaTHICTh BU3HAYATH CMaK (eHinTioce-
youHU (DTC). [ro 03HaKy JIETKO BU3HAYMTH y KOKHOT JIFOJUHK: OJHI CKa-
KyTb, o0 OTC ripka, iHmi — 6e3 cMaky. BusHaunuTy, SIK ycragKOBYEThCS LIS
O3HaKa 3a KOXKHHUM OKPEMHM pPOJOBOJOM, a IOTIM HEPEeBIPUTH 3a BCiMa
I’ siTbMa popoBoaMu. [1iciist boro BKa3aTH FeHOTHUITH BCIX ITEPCOH.
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Maan. 6. Po00600u n1100uHu 3 ypaxyeanHam 03HAKU: 30AMHICHb
susnauumu cmax eninmiocevosunu (00 3aoau 1-3)

Po3B’s3anHs.

AHaII3y04YH POJOBOIHU, PO3MIPKOBYEMO TakuM YnHOM. O3HaKa, sKa J0-
CIJIKYEThCA, HE MOKe OyTH JTOMIHAHTHOO, TOMY IIIO BOHA 3 ABISETHCA Y [i-
Tel 0aThKiB, K IF0 03HaKy He Manu. O3HaKa He 34eIJICHa 13 CTATTHO, OCKIIb-
K{ BOHA CIIOCTEPIraeThesl y 0coOMH 000X crateit. OTxe, I'eH, 110 KOHTPOIIIOE
3/IaTHICTh PO3PI3HATH CMaK (DEHINTIOCEUOBHHH, € PEIIECHBHUM ayTOCOMHHUM.

Tenep aHami3zyeMo KiIbKICHI 3aKOHOMIPHOCTI PO3MICIIICHHS 3a MOiOHH-
MH pozoBojgaMu. CHodaTKy MiJICYMOBYEMO KiJIBKICTh HAIaJKIB 3 O3HAKOIO Ta
0e3 Hei y mepImx IBOX POAOBOAX, /I OMH 3 0aThKiB po3pizHsae cmak DTC, a
IHIIWH — Hi. BHACTIIOK HEYHCETBHOCTI IMX POJWH MOYKHA TOBOPHTH JIHIIIE ITPO
NpUOJTU3HE CITIBBITHOMICHHS TIPH PO3IIEIUICHHI 3a I1i€f0 03HaKor0. BoHO J0piB-
HIOE 6 : 4 260 =~ 1 : 1. OTKe TeHOTUTIH MEPCOH B JABOX MEPIINX POAOBOAAX, JI€
OJIVH 3 0ATHKIB € BIIACHUKOM JIOCHIIKYBAHOI 03HaKH, €: P:aa x Aa. B nBoX Ha-
CTYIMHHUX poaoBoaax Oarbku He po3pizHsmu cmMak OTC, a B iX MOTOMCTBI
3’SIBIJIMCS JIITH 3 albTEPHATUBHOIO 03HAKO0. KiNIbKICTh HAIIA/IKIB, SIKI HE PO3pi-
3usumm cMak OTC, mopiBHIOE 8, a 0cib, 5K 1ei cMak po3pI3HLH — 4, MO IPHO-
JIM3HO JOPIiBHIOBATUME CIIBBiqHOIICHHIO 3:1. Takum urHOM, OaTBKH OYITH rere-
PO3UTOTHUMH 32 IIi€I0 03HAaKOI0 Aa x Aa. B octanHbOMY pomoBoai i 6aTbky, i
nitu pospizasu cMak PTC, To6To BOHM OyiH perieCHBHUMH T'OMO3HTOTHUMHU
3a Ii€I0 03HAKOIO: aaxad.

3aoaua 2. SIxmo xinka Ne9 Buiine 3amik 3a yonosika Nel8, To sxi mith
y Hux OynyTh? (JuB. 3amady 1 Ta MamtoHOK 6.).

Po3B’s3aHHs.

XKinka nHe BimuyBatmMe cmak PTC i € reTepo3uUroTHO0 3a JAHHOIO
03HaKo10 (4a). YomoBik Moke OyTH TOMO- I T€TEPO3UIOTHUM 32 I[i€I0 03Ha-
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K010 (A4 abo Aa). Ilpu numo6i KX T0AEH y BHIAJAKY TOMO3UTOTHOCTI YO0JIO0-
Bika Bci Aitu He OyayTh BiquyBaTu cMak ®TC 1 Aa x AA; Fi: Aa x AA. Y Bu-
MaJIKy TeTEePO3UTOTHOCTI YOJIOBiIKAa ¥4 MOTOMCTBA IIi€l MOAPYKHBOI Mapu HE
Oynyth BimuyBatu cmak OTC, a ¥ - Oyze;
AaxAa; Fy: 144 : 24a : 1 aa.
3:1

3adaua 3. Sxmo yonosik Nel2 sxeHuThbcs Ha xkiHIi Ne25, sKi y HUX MoO-
KyTh OyTH fiTn? (nuB. 3agagy Nel Ta Man.o).

Po3B’sa3anHs.

Ockinbku 3aaTHICTh BU3HauuTH cMak @TC — ayrocoMmHa perecuBHa
03HaKa, TO B ILIIO01 IMX JIFOJIeH BCI JITH TaKoX OyIyTh MaTH If0 O3HAKY: P :
aa x aa;, F1 : aa.

3aoaua 4. Ha manroHky 7 npeacTaBiIeHuid poaoBia onHiel poauau. Yo-
pHUI KOJIp CHMBOJIIB O3HAYa€ BOJIOMIHHS JESKOI O3HAKOI, SKa 3ycTpiva-
€TbCS JTOCHTh PinKo. BizoMo TakoX, M0 Bci 0COOH, 3 SIKUMHU BCTYIHIH Yy
U0 TPEACTaBHUKY 1€l ¢iM’1 (32 BUKITIOUEHHAM iX POJIOHAYANIbHUKIB), caMi
TIOXOVJIN 3 POIUH, J€ ISl 03HAKA HIKOJNX HE BUSBILSUIACS. AHAIIZYIOUH POJIO-
BiJl, BU3HAYTE XapaKTep VIICIIAIKyBaHHS I1i€1 O3HAKH (JIOMIHAHTHUH, perecu-
BHMM, 34CTUICHNU a00 HE3YEIUICHHUH 13 CTATTIO 1 T.J1.). BKa3aTH I'€HOTHUIIN BCiX
0ci0, TOMIYeHHX HOMepaMH (KOJIM I [[bOTO HE BHCTAYUThH JAHHUX, HAa3BITh
MOJKJIMBI T€HOTUIM 1 BUCJIOBITH MIPKYBaHHS MO0 iX MOPIBHSIBHOT HMOBIp-
HOCTI).

T

oy or® ¢r0 &

S

=
i

Man. 7. Po008io 1100unu, 3 03HaKo10, wio pioko 3ycpivacmucs

S

10 20 2

Po3B’s13aHHs.

JlaHa o3Haka He MOXe OyTH JOMIHAHTHOIO, iHAKIIIe BOHA HE 3’sIBIsIacs
0 y miteit, konu ii He Oyno O y OaTbkiB. Ha 3uermeHHs i€l 03HaKH i3 CTATTIO
BKa3ylOTh HACTYIHI (paKTH:

1) BoHa BUSBISETBCS MTEPEBAYXKHO B YOJIOBIKIB (BUKIIOUCHHS CKIIAJIAI0Th
yuie xiHku 19 ta 21, mpo KX MOBa WTHME HIKYE);
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2) Bona mepenaeTbest TUIBKH depe3 XKIiHOK (BiJ Oyab-IKOTO HaIIajka 3
€0 O3HAKOI0 3aBXKIU € MPSIMHUH NUIIX Yepe3 JKIHOK 10 MpeiKa 3 i€ XK
03HAKOI0 200 70 BUXIJTHOI TapH).

[Ipumyckaemo, mo IOCTiKyBaHA O3HAKA YCIIAIKOBYETHCS aHAJIOTTIHO
JaNbTOHI3MY, IPUUOMY POAOHAUYANIBHUIL CiM’'T 1 — reTepo3uroTHuit Hociit Bi-
JIOBITHOTO TeHa. Take MpHITYIIeHHS MiATBEPIKYEThCS THM, 110 OIH3BKOPO-
JUHHWA NDTF00 MK IBOOpiqHUMHE cibcamu (cectporo Ta Opatom) 15 Ta 16
MPU3BIB O HAPODKEHHS AiBYMHOK 19 1 21 3 1aHHOI0 03HAKOIO (OYEBHIIHO, 1X
MaTip 15 Oyia reTepo3uroTHuM Hociem). [Ticiis TakuX CyIKeHb JIETKO MOYKHA
BUM3HAYMTH I€HOTHIHN BKA3aHUX oci6: P @ X X* x XAS/,' No3 — XAS/; Ne 4.6 —
XV; Ne5 - X' X" iT.n.

3aodaua 5. B cim’i (Man.8) o3HaKa pyae BOJOCCS YCHAJAKOBYEThCSA K pe-
necuBHa. SIke OyIe IMOTOMCTBO, SIKIIO HACTYIIHI Ky3€HH OApYXKaThes: [ x 5, 2
x8:6x9/3x11;1x12?

éﬂ:l I__LITO O .ITD _
eo oo onm OOOOOO
1 2 34 5 6 7 8 9 10 11 12 13 14

Maan. 8. Po0oegio cim’i 3 ypaxyeannam o3naku pyoozo 3a0apeieHHs 6010ccsa

Po3B’s3anHs.

1) P:aax A4 — Fy : Aa — BCi 3 TEMHUM BOJIOCCSIM;

2)P.:AaxAA — F1 : Aa : AA — BCi 3 TEMHHUM BOJIOCCSM;

3)P.:AAx Aa — F1: AA : Aa — Bci 3 TEMHUM BOJIOCCSIM;

4) P :Aax Aa — Fy: 144 :2Aa :1aa — ¥4 3 TeMHAM, Y4 IOTOMCTBO 3 pPy-
JIUM BOJIOCCSIM;

5) P:aax Aa — Fy: 1Aa : laa — ' ocib 3 TeMHnM, Y% - 3 pyziuM BoJIoC-
CSM.

3aoaua 6. Po3rnsHyTtu pojoBin (Man.9) oaHiel poauHH, B SKii BKa3aHUN
X1 ycmagKyBaHHS JTIBOPYKOCTi: TEMHI KpYy>KaJIbIls 1 KBaAPATH — JKIHKH 1 9O-
JOBIKM 3 III€I0 03HAKOIO, CBITJI — CHMBOII3YIOTh BIJCYTHICTH Ili€i O3HAKH.
BusHaunTH, TOMIHAHTHUI Y4 PEIICCUBHUH T'eH, 1[0 BU3HAYAE ITI0 03HAKY; I'e-
HOTHIIH JIFOJIel BKa3aHOTO POJIOBOY.
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Man. 9. Po00gio 1100unu 3 yCRAOKYSAHHAM NIGOPYKOCH

Po3B’s3anHs.

PeriecuBHICTD JIIBOPYKOCTI TIOMITHa Ha OCHOBI TOTO, IO BiJ IUIO0Y
oci6 (18 1 19), BUIBHUX Bij Ii€l O3HAKK, HAPOJIWIACSA TUTHHA 3 JaHOK O3HA-
KOI0. BiZicyTHICTB JIIBOPYKOCTI B UMCEIBHOMY IIOTOMCTBI BiJ IIUTI00A MpaBIi
9 Ta miBmii 10 CBITYHTH PO TOMO3UTOTHICTH TIpaBi (iHakIre Oyno O po3sie-
mieHHs). B moTomcTBi sieBmi 1 1 mpaBmii 2 TpHOJIM3HO MOJIOBUHA JIIBOPYKHX,
OTXe, MpaBIlla TeTepO3UTOTHUN. Tex caMme MOXKHa CKa3aTd i Mpo mpasiry 6.
TakuMm YHMHOM, BCTAHOBITIOIOTHCS HACTYIHI T€HOTHUITH WIEHIB poauHu: 1, 4, 6,
7,10, 12, 15, 17, 28 (Bci miBuni) — aa, 9 (npasiia) — A4, BCi 1HII — TE€TEPO3H-
TOTHI (4a), 32 BUKIIFOUEHHSAM, MO>KJIUBO, OJJHOTO 200 KUIBKOX NMPaBOPYKHX BiJl
o0y 18 x 19, sxi MoxxyTh MaTh reHoTUnl A4 abo Aa. [Iyia yTOYHEHHS UX
TCHOTHITIB TpeOa 3HATH iX HaIIaJIKiB.

3agayi 19 camMocTiliHOr0 po3B’A3aHHSA
1. B mactynHOMy cimeliHoMy ponoBomi (Man. 10) 3ycTpidaeThes 03HaKA

CUBA MpsIJIKa BOJIOCCS, sIKa YCHAJKOBYEThCS, SIK TOMiHaHTHa. BusHaure, sKi
HalIa kK OyayTh BiJl MITHOOY Ky3eHiB: 1 X 5,2x 6,3 x 7.
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Maan. 10. Po0oogio cim’i 3 ypaxysanunam o3Haxu
cuea npaoka eonocca (0o 3aoaui 1)

2. B ponoBoai Ha ManmoHKy 11 BIAacHUKIB AesSKOi 03HAKM CUMBOJI3YIOTh
TEMHI KPY)KaJIbIls 1 KBaJpaTH y KIHOK Ta YOJIOBIKiB. BH3HAUUTH, TOMIHAHT-
HUM a0o0 perecuBHUM reH wHiei o3Haku. lllo MoXHa cka3aTu Mo TeHOTHUIIU

OKpEMHUX NPEJCTaBHUKIB JaHOI pOAUHU?

O—U

! 2

éoié&ﬁmmﬂj
andin wdila S50

1415 16 17 1& 18 20 21 228 23 24 25 26 27

Man. 11. (00 3adaui 2)

3. BuscHith 3a pomoBogoM (Mail. 12) xapakTep ychmaaKyBaHHS (IOMiHa-
HTHICTh 200 PEIECHUBHICTh) O3HAKH, BIACHUKH SKOi BiIMIYeHI YOPHUM KO-
THOpOM. BKaxiTh, 1€ 11e MOXKIIMBO, TEHOTHITH OKPEMUX MPEICTABHUKIB.
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Man. 12. (00 3a0aui 3)

4. Ha manronky 13 mpencraBieHuii poaoBi. TeMHHM KOJILOPOM BifMi-
YeHi 0COOM, SKi CTPaXAAaroTh NMEBHOKO CMAIKOBOI aHoMamieto. 1o MoxHa
CKa3aTH 1o JIOMIHAHTHICTh a00 PEICCHBHICTh T€HA, IKUH IF0 03HAKY BUKIIHU-
Kae, a TAKOXK PO TEHOTHUITN OKPEMHUX NPEICTABHUKIB TaHOT pOTUHN?

Man. 13. (0o 3a0aui 4)

5. Ha ocHoBi ponoBony (Man. 14) BCTaHOBITh XapakTep yCIaIKyBaHHS
(peuecuBHICTH 200 JOMIHAHTHICTH) O3HAKH, BIIACHHUKH SKOI IIOMIYeHI YOPHUM
KosbopoM. CBITII KpysKanbIls i KBaAPaTH BiANOBIAAIOTH MIPEICTaBHUKAM PO-
JuHM Oe3 1€l O3HaKkW. BU3HAUMTH 3a MOXXJIHMBICTIO TEHOTHITH YCiX, XTO
BKJIFOUCHWI B JaHUH POMIOBII.
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Man. 14. (0o 3a0aui 5)

6. B pogoBoai 3i cienugiunoro Gopmoro paxity (man. 15) BkazaTu Mo-
JKJTMB1 TEHOTHITH XBOPHX 1 3JI0pOBUX 0Ci0.

1 2

m

1920 212223 94 25 2627 28 29 30
Maan. 15. Po0ogio 3i cneyucgpiunoio gpopmoro paximy

7. Ha maroHky 16 mpuBeIeHHH pOJIOBIA CiM 1, WICHH SIKOi CTPaXKIAI0Th
3aXBOPIOBAHHSM, 3UYEIUICHUM i3 cTaTTio. [lopiBHATH HOro 3 poJONBOAOM Ha
MAaITFOHKY 15, BKa3aTu pucH MOAIOHOCTI 1 pi3HUIN. BCTaHOBUTH, SKUM T'€HOM,
PCLIECHBHAM YU JOMIHAHTHHM, OOyMOBIICHE 3aXBOPIOBAHHSL.

1 2

éﬂ 5
9 10 11 12 13 14 15 16 17 18 19

Man. 16. (0o 3a0aui 7)
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8. IlpoBecTr aHai3 i BU3HAYUTH XapaKTep YCIAJAKyBaHHS O3HAKH 32
pOIlOBOI[aMI/I HpeILCTaBHeHI/IMI/I Ha MaTIOHKY 17-19

Eﬁ{f}tjébb

Man.17. ™ § [{3‘%% ‘E"f”ﬁﬁi O3Haka — OpaxiJaKTidis

Man.18. u o700 | ;_Si)_ _‘__@_éﬁ(’) ®O iﬁ OsHaka — NIyXOHIMOTa
m 66(‘3&]66*516—5’ eum
o0

1 ioru
Man.19. Amnowmautist, 3UerieHa

c‘)d)cb-'-gii 3 X-XpOMOCOMOIO
Tbg—ibii%ﬁé?ﬁ

(Bionogiov: 6 nepuiomy po0osodi mun ycnaokyeanusa o6paxioakminii — aymo-
comno-dominaumuuil. I'enomunu 6amoxig: Aa x aa. Po3wennenns 6 nomom-
cmei: 224a:20aa abo 1:1. B opyeomy po0osodi — mun ycnaoKy8auHs 2nyxo-
HIMOMU — AYMOCOMHO peyeCcUsHU.
B mpemvomy poooeodi xeopiromu nuwe wonosixu. Tun ycnaoxysannus — 3uen-
senutl i3 cmammio. Xeopi oimu 3’s61510mbcst 8i0 300posux b6amokis. Omoice,
mun ycnaoxyeamHs xeopoou — peyecusnuil. Peyecusnuii een anomanii 3uen-
JaeHutl x X-xpomocomor).

9. Ha manronky 20 mpuBezeHa 4acTHHA POJOBOIY KOpOJeBH BikTODIi,
cepell Hala IKiB K01 OUTBIIICTh CTPAKIAIOTh TeMO(LTIEr0.
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Bixropist Aunbbept

r. T T
Aunica OJiena Jleonoana

Tecencbka Xpucrian Tepuor Andanii

Bun-puca

Ouexcanapa Auica Bu\'ro ist
Ipuna ®ejopiBna ATI0HCBKA €sr c:m A
T'enpux Mukona IT A.rn-.d)onc XIT
T'enpux
i Bikont A A
Ouanexciii Tpematpon Aabdonc Toncaio
Boabaemap

Man. 20. Yacmuna poooeody anzniiicvbkoi koponesu Bikmopii

BkazaTu KOHAYKTOPIB TeMO(ITIT A1 KOXKHOTO MOKOJIIHHS.

10. IIpobany cTpaxkaae HIYHOKO CIIMOTOIO. Woro nsa OpaTH TaKOX XBO-
pi. o ninHii 6aThka mpobaHAa 0OCi0, MO CTPAKAAIOTh HIYHOK CIIMOTOI0, HE
Oyio. Marip npobanma xBopa. [[Bi cecTpu i ABa Opatn MaTepi mpoOaHa 3710-
poBi. BoHr mMaroTh Jniire 310poBux Aited. [To MaTepuHCHKIH JTiHIT 1aji Bigo-
Mo: 6alycst xBopa, HiTH 370poBi, cecTpa 06alyci XxBopa, a Opar 310pOBHUI;
npaia (6ateko 0abyci) cTpaXKaae HIYHOKO CIIMOTO, cecTpa 1 Opar mpaiina
OyI XBOPHMU; TIPAIIPaIi XBOPHiA, HOTO Opar, Mo Mae XBOPY JOYKY i JBOX
XBOPHUX CHHIB, TakoX xBopuil. XKiHka npobanza, ii 6aTeKu il poaudi 370poOBi.
BusHaunTH HMOBIPHICTH HAPOPKEHHS XBOPHX JIITSH B ciM’1 MpobaHa.

(Bionogios:
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Ananiz podoeody exazye, wjo 0ana gopma HiYHOI CAINOMuU YCRAOKO8YEMbCS,
AK OOMIHaHmMa aymocomua osnaxa. IIpobano mae eenomun Aa, 1io2o H#cinka —
aa. Hmosipuicms napoodicenns xeopux oimeii 50%).

11. IlpobGana Mae Oimuii JOKOH y BOJIOCCSX Haj jJo0oM. bpat mpobanma
6e3 nokona. I1o niHii 6aThka npobaHaa aHoOMail He BigMideHi. Martip npo0a-
H7a 3 OinuM JTokoHOM. BoHa Mae Tphox cectep. JIBi cecTpH 3 JOKOHOM, OJIHA
0e3 JToKoHA. Y OJHIET 3 TITOK IpobaHa 3 00Ky MaTepi CHH 3 JIOKOHOM 1 JOYKa
0e3 JOKOHA, y 1HIIO — CHH 1 J0UKa 3 JIOKOHOM Ta Jo4ka 0e3 JokoHa. TpeTs
TiTKa mpobanaa 3 00Ky MaTepi 0e3 TOKOHA Ma€ JIBOX CHHIB 1 OJIHY JIOUKY Oe3
nokoHa. Jlix mpobanaa mo JiHii MaTepi 1 ABO€ Horo OpaTiB Mayn OiTi JJOKOHH,
a e aBoe 6e3 JokoHiB. [Ipamia 1 mpampazin TakoX Maiu OUIWI JIOKOH Haj
n060M. BuzHaunTu AMOBIpHICTE HApOMXKEHHS IiTEH 3 OLIMM JIOKOHOM HaJ
J1000M y BHTIQJIKY, SKIIO MPOOAaH] BCTYIHTh y ILIIO0 31 CBOEIO JBOIOPIIHOIO
CECTPOIO, sIKa Ma€ Iiel JIOKOH.

(Bionosiov. 75%).

12. Moo HopMaJbHO BOJIOIIOTE MPABOKO pyKoto. B ¢ciM’1 xxiHkH Oyi10
IIe JIBi CeCTpH, SKi HOPMAJIbHO BOJIOMIIOTH MPABOIO PYKOIO, 1 TpH OpaTh — Jie-
BIIi. Martip JKiHKHM — IIpaBIia, 6aThKO — JIiBIIA. Y OaTbKa € cecTpa i Opar jeB-
mIi Ta cecTpa i 1Ba 6paru mpasmii. Jlix rmo JiHii 6aThka mpagiia, 6adycs — Ji-
BIIa. Y MaTepi KIHKH € JBa OpaTH i cecTpa — BCi mpasii. MaTip JoJioBika —
mpasia, 6atbko — JiBia. badu 1 miau 3 00Ky mMarepi i 6aTbka 4OJIOBiKa HOP-
MaJbHO BOJIOJUINA TPABOK PYKOK. BU3HAUYHMTH WMOBIPHICTh HAPOJDKCHHS B
id ciM’1 JiTeH, 110 BOJOMIFOTH JIBOIO PYKOIO.

13. TIpoGann — 370poBa skiHKa. li cecTpa Tako 370poBa, a JBa OpaTu
CTpaKIAI0Th JAIBTOHI3MOM. Martip 1 6aTbko pobanaa — 370poBi. YoTHpi cecTpu
Martepi podaH/Ia 3I0POBi, YOJIOBIKHK 1X TaKkoXk 310poBi. [Ipo mBotOpiqHNX CHOCIB
3 OOKy Martepi IpoOaH/a BiToMO: B OJHill ciM’1 OMH XBOpHI OpaT, ABI CECTPH 1
OpaT 310pOBi; B IBOX IHIIMX CIM’SIX IO OJJHOMY XBOPOMY Oparty i o ofHiif XBO-
piii cecTpi; B UETBEPTIi ciM’i — ofHA 310poBa cecTpa. babycs npobanma 3 GoKy
Matepi 3710poBa, JIi CTPaKAaB JajdbTOHI3MOM. 3 00Ky 0aThka MpoOaHIa XBOPHX
JATIFTOHI3MOM HE BiiMiueHO. BH3HAUNTH HMOBIPHICTh HAPOPKEHHS Y TpoOaH 1a
XBOPHX JAITBTOHI3MOM [IITEH 32 YMOBH, SIKIIIO BOHA BHI/IE 3aMiXK 3a 3I0POBOIO
YOJIOBIKa.

14. TIpoGana cTpaxiae Jerkow (GOPMOI CEPIONOAIOHOKITITHHHOT aHe-
mii. Moro npyxuna 3m0poBa. BoHa Mae 10UKy TAKOX 3 JIEFKOK (POPMOIO
anemii. Marip i 6aTbKO mpoOaHa CTPAKAATH €0 K (POPMOIO CEPIOMOIi0-
HOKJIITUHHOI aHeMii, iHmm ciocu MaTepi Ta ii 6aThko 340pOBi. Y KiHKU MPO-
0aHJa € cecTpa, XBOpa Ha JIETKY (GopMy aHeMmii, Ipyra cectpa momepia Bij
anemii. Marip i 6aTbKO *KiHKH MPOOAHIA CTPAKAAINA aHEMI€I0, KPIM TOTO Bi-
JIOMO, 0 B 0aTbka 0yi10 JBa Opatu i cecTpa 3 JIETKO (JOPMOIO aHeMil 1 1110 B
cimM’1 cecTpu 6aThKa JBOE JIITEH MOMEPIIH BiJ CEPIIONOIOHOKIITHHHOT aHeMil.
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Busnaunti HMOBIpHICTh HAPOIDKEHHS JiTEH 3 TSHKKOIO (POPMOIO aHEMii B
ciM’1 mouku mpoOaHa, SKIIO BOHA BHIAJIE 3aMDK 3a TaKOTO K YOJIOBIKA, fK ii Oa-
TBKO.

(Bionogios: ous cxemy podosody. Xeopoba ycnaokogyemvcs K ymoco-
MHA O3HAKA 3 HENOSHUM OOMIHySaHHAM. Mmoegipnicmb napodcenus Oimei
msickoio gopmoro anemii — 25%).

OO &Y

15. IlpoGana Mae HOpMalTbHI 3a 3a0apBICHHIM 3yOn. Y Horo cecTpu 3y-
6u kopuuHeBi. Y Martepi mpoOaHja 3yOM KOpUYHEBi, a y 0aTbka HOpMajbHE
3abapeiienHs. CiM cectep MaTepi pobaHIa 3 KOPUIHEBUMHU 3y0aMH; a YOTH-
pu Opatu — 3 HopMabHUMU. OJTHA TiTKa MpoOaHa 1Mo JIiHIT MaTepi, SKa MaJa
KOpWYHEBi 3y0OH, BUHIIIIA 3aMiX 3@ 9OJIOBIKa 3 HOPMAJIIBHUMHU 3y0amu. Y HHUX
TPOE IITEH: JAOYKa 1 CHH 3 KOPHYHEBUMHM 3y0aMU 1 JOYKa 3 HOPMAaJbHHMHU.
JBa nsaapku mpobanaa 1o JIiHIi MaTepi OJpyKeHi 3 KiHKamMu 0e3 aHomallii B
3abapBiieHH] 3y0iB. Y OJIHOTO 3 HUX JIBa CHHM 1 JI0YKa, Y iHIIOTO — JIBi JIOUKH
i cuH. Bei BoHM 3 HOpMansHUME 3y0amu. KopruHeBi 3you MaB 1ia mpobanna
1o JTiHii MaTepi, a 6adycs 1o JiHil MaTepi Majla HopMasbHi 3yOu. /IBa Gpatu
Jifa mo JiHii MaTepi 3 HOpMaJIbHUM 3abapBiieHHAM 3y0iB. [Ipababka (MaTip
Jifa mo niHii 1o JdiHii MaTtepi) 1 npanpababka (MaTip 1iel mpadadku) Malu KO-
pUYHEBI 3yOH, a iXHI YOJOBIKM OyJdH 3 HOPMaJILHUM 3a0apBJICHHSAM 3Yy0iB.
BusnaunTH, SIKi JiTH MOXYTh OyTH y poOaH/a, KO BiH BCTYIHUTH Y NUTIO0
3 XKIHKOIO, TeTEPO3UTOTHOIO 32 II€I0 03HAKOIO.

(Bionogiowv: 50% xnonuuxie 3 kopuunesum 3abapenenuam 3yoie, 50% —
i3 6inumu 3yoamu. I'en Kopuunesoeo 3abapesnents emali 3y0i8 3Hax00umscs 6
X-xpomocomi i ycnadko8yemscsi 3a QOMIHAHMHUM MUNOM).

16. IIpobang — HOpMaNIbHA JKiHKa — Ma€ I1’SITh CECTep, ABi 3 SIKHUX € OJI-
HOSIMIIEBUMH OJIM3HIOKAMH, JIBI — JBOSHIEBI OMu3HIOKH. Bcei cecTpu MaroTh
IIiCTh MaJbLiB HA pyni. Matip npobanaa HopMasbHa, OATHKO — IIECTUIATIH,
3 00Ky MaTepi BCi ek HOpMallbHI. Y 0aTbka JBa OpaTu 1 YOTHPH CECTPH —
BCi HOpMalbHI 11’ sTrmnam. badycs mo nmiHil 6aTeka — mectumnana. Y Hei 0yino
JIBI IIECTHUIAJI cecTpH 1 oxHa m’ stunana. Jlix mo niHii 6aThka i Bei Horo po-
U4l HOPMaJIbHO I STHIAT. BU3HAUYNTH WMOBIpHICTH HApO/DKEHHS B CiM’1
npoOaHIa MIECTUMANHX JITeH 32 YMOBH, SIKIIIO BOHA BHIJ/IE 3aMiXK 32 HOpMa-
JTBHOTO YOJIOBIKA. (Bionosion: 6éci 6ydymo n’amunanumu.)
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17. IIpobGanm xBOpHii Ha BPO/DKEHY Katapakrty. Bin onpyxenuit i3 3710-
POBOIO KIHKOIO, Ma€ XBOPY JOYKY i 30pOBOro cHHa. baThko mpobaHma XBo-
puil Ha KaTapakTy, a MaTip 310poBa. MaTip npobaHma Mae 370pOBY CecTpy 1
3mopoBuX OaThKiB. [lix mo minii 6aThka XBopui, a 6adycs 3q0poa. [Ipobann
Mae 1o JiHii 6aTbka 3J0POBUX PLAHUX TITKY 1 AdabKa. [Is1bKO OApyKeHUH Ha
3710pOBiii KiHmi. IX Tpy cuHM (IBOOpinHI GpaTH MpobaH;a 1O TiHil OaThKa)
30pOBi. Slka IMOBIPHICTh MOSIBH B CiM’1 JJOUKHU MTPOOAHA XBOPHX CHHIB, SK-
IO BOHA BUIJIE 3aMiXK 32 TETEPO3UIOTHOTO 32 KaTAPAKTOO IEOTO TUITY YO0JI0-
Bika?

18. [TpobaH HOPMATILHOTO 3POCTY MA€E CECTPY 3 aXOHIPOILIA3i€ero (cna-
JIKOBA KAapJIUKOBICTh). Martip npobaHaa HopMajbHa, a 6aThKO aXOHAPOILIACT.
o ninii 6aTbka NMpobaHA Ma€e JBOX HOPMANBHHUX TITOK, OAHY TITKY 3 aXOHJ-
poILIa3i€ro i OJJHOTO JsAbKa 3 aXOHapoIuiasieto. TiTKa, ska Mae axOHAPOILIa-
3110, OJIpY’KEHa 13 3JJ0POBUM YOJIOBIKOM. Y HUX € CHH KapJHK. 3J0pOBa TiTKa
BiJl 3JOPOBOTO YOJIOBiKa Ma€ JBOX XJIOMYMKIB Ta JBOX JIIBYMHOK — BCi BOHU
310poBi. JIsIbKO — KapiiuK, OAPYKEHHUH Ha 30POBiH XiHI. Y HHOTO ABI HO-
pMaJIbHI TOYKH ¥ cuH Kapiuk. Jlia 1o JiiHii 6aThka — Kapiuk, 6adycs — HOp-
MaJIbHa.

1) Bu3HaunTi WMOBIPHICTh HAPOJDKEHHS KapiMKiB B ciM’i mpoOaHia,
SIKIIIO MOTO JKiHKa Oy/ie MaTH TaKWi CaMHid TEHOTHII, SIK 1 BiH caMm;

2) Slka WMOBIpHICTh MOSBH KapiMKiB B CiM’i cecTpu mpobOaHma, SKIIO
BOHA BHIJIC 3aMiXK 3a 3JJ0POBOTO YOJIOBiKa?

19. IIpoGana 3n0poBHid. baThko mpobOanmaa XBOpUil Ha OyJILO3HHI eITi-
nepmorniz. Marip Ta ii poauui 310posi. J[Bi cectpu mpobanaa 310poBi, OUH
Opat xBopuil. Tpu agapKa 3 60Ky OaTbka Ta iXHI IiTH 340POBi; a TPH ASIBKH
Ta OJ{HAa TITKa — XBOPi. Y OJHOTO XBOPOTO JSJIbKA BiJ MEPIIOrO ILIIO0Y €
XBOpHH CHH 1 340pOBa J0YKa, a Bil APYroro nuiody XBopi Aoduka i cuH. Y
1HIIIOTO XBOPOTO JsIIbKA € JIBi 3I0POBi JIOUKH 1 XBOPUW CHH. Y TPETHOTO XBO-
pOro ASIBKU — IBa XBOPUX CHHH 1 JB1 XBOpHX MoukH. badycs mo 6aTbKy XBo-
pa, a Iix 3MopOBHit, 3M0pOBi OyiH Tpu cecTpH Ta aBa Opatu 6adyci. Buznaun-
TN AMOBIPHICTH HAPOKEHHS XBOPHUX JiTeH B ciM’i mpobaHIa 3a yMOBH, IO
BiH OJIPYKHUTECS 13 3I0POBOIO KIHKOIO.

(Bionogios. 6ci 6y0ymu 300posumu).

20. IIpoGann crpaxkmae aeheKTOM HITTIB 1 KONIHHOI Yamieyk, a Horo
Opar HopmanbHHH. Llelt cuagpom OyB y OaThka mpobaHa, a MaTip Oyna 370-
posa. Jlizyce mpobanna 1o niHii 6aTbka 3 CHHIpPOMOM, a 6adycs 3moposa. ba-
TBKO ITpoOaHna Mae TPbOX OpaTiB 1 YOTHPHOX CecTep, 3 HUX J1Ba OpaTH i IBi
CECTPH 3 CHHIPOMOM Jie(eKTa HIITiB 1 KOJIHHOI Yalledku. XBOPHHA ASIbKO
o JIiHii 6aTbKa OAPYKEHUI HA 3JJOPOBIH XKIHII 1 Ma€e ABOX JIOYOK i cuHa. Bcei
BOHM 3/I0pOBi. BU3HAUMTH WMOBIPHICTh HApOKEHHS JiTeH 13 3aXBOpPIOBAH-
HSM B pOJIMHI npo0aH/a, SIKIIO HOTO JIpyXKHHA He OyJe CTpaKJIaTu 3a3Hadve-
HUMH Je(hEeKTaMH.

45



PO3LJ1 1V. HE3AJIEZXKHE KOMBIHYBAHHS O3HAK.
JUT'IBPUJHE TA INIOJIT'IBPUJIHE CXPEIIIYBAHHSA

Po3p’s3yBaHHs 3amay Ha QUTiOpwaHe 1 HONIriOpUIHE CXpelryBaHHS
YCKIJIATHIOETHCS THUM, 1[0 TEHETHYHOMY aHaNI3y MiAJIsATrae ABi, Tpu abo OibIe
nap o3Hak. Y TIOpUIHUX OCOOMH 3a JEeKUIbKOMA MapaMu ajemiB 3011bLIyeThCS
KUTBKICTh MOJJIMBHUX CIIOJIy4€Hb T€HIB B TaMeTaX Ta KUIBKICTb CIOJy4YeHb
ramer )iHOYHX 1 YOJIOBIYMX OCOOWH TPH CTATEBOMY PO3MHOKCHHI.

B reneruiti npuiHATO O3HAYATH aJleNi PI3HUX T'CHIB PI3HUMH JIITEpaMHU.
Hampukiaj, AMreTepo3uroTy no3HauawTs AaBb, Tpurereposurory 4aBbCce i
T.I.

Iarepnperytoun IllI-iii 3akoH Menaens (3aKOH HE3aJIS)KHOTO KOMOiHY-
BaHHs T€HIB), MOXHA CKa3aTd, L0 OyAb-sKe MOJIriOpuAHE CXpPEIlyBaHHS
MO’Ke PO3IIISIATHCS, K (MOHOTIOpHIHE CXpelTyBaHHs)", 1e N — KilbKiCTh Hap
O3HaK, III0 BUBYAIOTHCSL.

SKII0 B3SITU 32 OCHOBY PO3IICIUIEHHS TIPU MOHO TiOpUAHOMY CXpeIly-
BaHHI JIBOX T'€TEPO3UTOT, TO KUIBKICTh THIIIB raMeT JOPiBHIOBaTUME 2, KiJib-
KiCTh MOIJIMBHX KOMOIHAIII TaMeT B 3UTOTi — 4, KUIBKICTh KJIAciB pO3IIeI-
JICHHSI 32 TEHOTHIIOM — 3, 32 peHoTHnom — 2. (uB. pemriTky [leHera)

P: Q4ax 3Aa
Fl:
d
A a
?
A AA Aa
a Aa aa

[Ipu noniruOpuaHOMY CXpellyBaHHI aHalli3 yCHaIKyBaHHS POBOIUThH-
s 32 KOKHOKO TIapOr0 03HAaK okpeMo. ToJli KUIBKICHI CIiBBiIHOMIEHHS KIIAciB
3a (PCHOTUTIOM IPU N-Hill KUTBKOCTI Map 03HAK Ta TOBHOMY JOMIHYBaHHI JI0-
piBuroBatumyTh (3:1)", KinbkicTh THMiB ramer — 2", KilbKiCTh MOMJIMBHMX
KoMObiHaii ramer — 4", KinbKiCTh KITaciB posmIenieHHs: 3a peHoTurnom 2, 3a
resorunom 3" (tabm.4)
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Ta6muus 4. KinbkicTs kiaciB riopuaHux ocoduH 3a GpeHOTHIIOM
i reHOTHIIOM Ta XapakTep po3ueneHHs B F, npu pisHiii kiibkocti
nap o3HaK i HOBHOMY JOMiHYBaHHi

. KinbkicTh
Kinpkicts - .
. . KJIaciB po3- Kinbkicue
Kinpkicts anb- |KinbKicTb| MOKIUBUX L
> . ', | UIIemIeHHs |CHiBBiIHOIIECHHS
CxpemyBaHHs| TEpHATHBHHX |THIIIB T'a- |[KOMOIHAIIIH .
3a | 3are- | KiaciB 3a QeHo-
map O3HaK MET |TaMeT B 3U-
. ¢deno-| Ho- THUIIOM
rOTi
TUTIOM | TUTIOM
MOHOTIOpHIHE 1 =2 4'=4 2=2 | 3'=3 3:1
JUTIOpUITHE 2 2= 4°=16 2= 3°=9 9:3:3:1
TpuribpuHE 3 2°=8 4°=64 2°=8 | 3°=27] 27:9:9:9:3:3:3:1
TeTpariopuane 4 2°=16 4°=256 | 2°=16[3%=81 (38:0°
noJiribpuae n 2" 4" 2" 3" (38:1)"

4.1. Meroauka po3B’si3aHHS 3a/1a4

s po3B’sA3aHHSA F€HEeTUYHUX 33/1a4 3 JaHOi TEMU IPOIOHYEMO KOpHC-
TyBaTHCA HACTYIIHUMHU IIPaBUJIAMHU.

IIpasuao 1.

KiibKicTh THITIB TaMeT, 110 YTBOPIOE TiOpHIHA OCOOMHA, TOPIBHIOBATH-
me 2", ne n — CTYIIHb T€TEPO3UTOTHOCTI 0cOoOMH. Hampuknaz, mist unreTe3po-
SUrOTH KiIbKICTh THIIB raMeT cKiagatume 2°=4, s TPH TeTepo3uroTu 2°=8
iT..

IIpasuJio 2.

Posmennenss B F; 3a penotunom (i GeHOTHTIB, sIKi MAIOTh JJOMiHaH-
THI anenni y (eHOTUIIOBOMY pajuKaJi), JopiBHIoBaTHME 3", e N — KUIBKICTH
noMiHaHTHHX aneniB. Hampuknanm, s paaukana A-bb xoedirient posmen-
JIEHHS JTOPIBHIOBATHME 3123, st A-B — BIOMOBIAHO 3%=9 i T.1. PeHoTu,
SKAN y (DEHOTHIIOBOMY pajlKali HEe Ma€ KOAHOTO JOMIHAHTHOTO ajens (Ha-
npukia, aabb) 3ycrpivaersest 3 4acToToro, sKka TopiBHIOE 1.

IIpasuio 3.

PosmennieHnst B moToMcTBi Tibpuna F, 3a TeHOTUIIOM BU3HAYAKOTh, KO-
PHUCTYIOUHCH TIPABUIIOM:

B F, Oynp-sika roMo3urotHa Gopma Ma€e 4acTOTy 3yCTPIdaabHOCTI, SKa
JIOPiBHIOE OJMHMIII. ['eTepo3uroTa Mae KoeilieHT, KU TOPiBHIOE 2" men-—
CTYIiHb TETEPO3IUTOTHOCTI (KinbKiCMb 2€Hig ) 2emepo3u2OMHOMY CIAHI).

Kopuctyrounch MU MpaBUjiaMH, MOXKHA JIETKO BHU3HAYHTH BCi T€HO-
A 0cobuH F, B mocmimi 3a AMTiOpUIHOTO CXPEIyBaHHS POCIHH TOPOXY,
npoBeaeHoro Menaenem:

9A-B- [ 3A-bb | 3aaB- ] laabb |
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paamKa
deHOTHITH JKOBTI JKOBTI 3eJIeHi 3eJIeHi
pociHH TIaaKi 3MOpIIEHI TIaKi 3MOPIIKYBATi
1AABB
2AaBB 1AADbb 1laaBB
Teroruu 2AABb 2Aabb 2a0Bb Laabb
4AaBb

MoskHa TiIIATH 10 po3B’si3aHHS 33734 Ha IMOJICIOpUIHE CXpellyBaHHS
e TPOCTillle, 3HAIOYH JIUIIC HMOBIPHOCTI MOSIBY THX YH IHIIMX T€HOTHIIIB
a00 (eHOTHITIB 32 MOHO TiOPUAHOTO CXpEeIlyBaHHS.

3a CTaTUCTUKOIO, Ul PO3PAXyHKY HMOBIPHOCTI CHIBNAJAHHS JBOX He-
3aJIe)KHUX OJHE Bijl OJIHOTO SBHII TpeOa 3HANTH DOOYTOK WMOBIpHOCTEH KO-
JKHOTO 3 HUX. OTXe, Ul pO3paxyHKy HMOBIpHOCTI MOSIBM OCOOMH 3 ycima pe-
[IECUBHUMH O3HaKaMH 3a JIUTiOpHUAHOTO CXpENlyBaHHS 3HaXOIAThb H00YTOK
WMOBIpPHOCTEH TIOSBU PELIECHBIB NPU CXPEINlyBaHHI ABOX MOHO T'€TEPO3HIOT:
1/4x1/4 =1/16, 3a TPUTIOPUIHOTO CXPEITyBaHHS: [/4x1/4x1/4=1/64

Jnst po3paxyHKy KiJBKOCTI JMT'€TepO3UTOTHHX OCOOWH BiJl CXpellyBaH-
HS AMTIOPUIIB CIiJ 3HAHTH JOOYTOK WMOBIPHOCTI OJIepKaHHS MOHOTIOPHIIB
MIPH MOTO TiIOPUIHOMY CXpellyBaHHi : 1/2x1/2=1/4.

TakuM YMHOM MOXKHA PO3paxyBaTH HMOBIPHICTH MOSIBH BCIX MOXIIUBUX
KOMOIHaIlIi TEHOTHITIB 1 ()EHOTHUIIB BiJ| CXpEIIyBaHHS MOJITiOpHIIB OYyIb-
SIKOTO CTYIICHIO.

Haituacrinre 3ycTpivatoTbes 3a7a4i HACTYITHUX TUITIB:

— 32 TCHOTUIIOM 0aThKiB a00 (peHOTUIOM OaTHKIBCHKHUX (DOPM BU3HAUH-
TH TEHOTHII 1 PEHOTHIT TIOPHIHOT'O TIOTOMCTBA;

— 3 PO3ILEIVICHHSM MO ()CHOTUITY TOTOMCTBA BU3HAYUTH F€HOTHII 1 e-
HOTHI OaThKiBCHKUX (OPM.

PosrnsaemMo npukitaay po3B’s3aHHS 33024 Pi3HUX THITIB.

4.2. Ilpukaaau po3B’A3aHHS 3a1a4 Pi3HUX THIIB

3agaua.

3a cxpelryBaHHs JBOX ()OPM POTHKIB — 3 OUIMMH Ta YSPBOHUMH KBiT-
KaMH — BCE MTOTOMCTBO Ma€ pPOXeBi KBITKH. CXpelryBaHHsI POCIHH 3 YEPBO-
HUMH KBITKAMH i HOPMAJIEHIM BIHOYKOM Ta POCIIHH 3 POIKEBUMH KBITKAMH I
panialbHIM BIHOYKOM JIa€ JIUIIE POCIUHY 3 HOPMAJILHAM BiHOYKOM, aJie Io-
JIOBMHA 3 HHUX POXKEBi, MOJIOBHHA YEePBOHi. PocianHu 3 poskeBUMH KBITKaMH i
HOPMAaJBHAM BIHOYKOM CaMO3aIITIOIOTECA. SIKy YacTHHY IMOTOMCTBA CKJIa-
JAaTUMYTh (OPMHU 3 POKEBUMH KBITKAMHU i HOPMAJIBHHM BIHOYKOM, a SIKY —
OiJti 3 paJlialbHAM BIHOYKOM?

Po3B’s13aHHs

JlaHo: IcHye nmexinpka crioco0iB
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A —reH YEPBOHOI'O KOJbOPY KBITOK pOSB’S[SaHHS[ TAKOr'o TUIlYy 3aJa4.

a — TeH O110ro KoJIbopy KBITOK 1-uii cmocid. Ha ocHOBi aHami3zy re-
B — ren HOopMaspHOT popmu HOTHITOB 1 (peHOTHTIOB F; CKIamaemo
b — ren pamiansHOi popmu CXEeMY CXpellyBaHHS
AA — epBOHI KBiTKH P: 2AABB x d'Aabb
aa — OLTl KBITKH Fy
Aa — poKeBi KBITKH 3

) X Ab ab
P: AABB * Aabb ?
Fi: 1AABDb:1AaBb

AB AABDb AaBb
F,-? pacur. 3a reHotunoM: 1AABD
1AaBb

pacii. 3a (EHOTHIIOM: YepB. HOPM.
PO’XEBI HOPM.

3a yMOBaMU 3aJla4i POKEBOKBITKOBI POCIIMHHU 3 HOPMAJIGHUM BIHOYKOM
camozanuioThest: P Q4aBb x 3 AaBb

F2
0 d AB aB Ab ab

AB AABB AABbD AABb AaBb

ab AaBB aaBB AaBb AaBb

Ab AABb AaBb AADbb Aabb

ab AaBb aaBb Aabb aabb

Posmi. 3a henoTunom:
Fy: 3/16 AAB- : 6/16 AaB- : 3/16 aaB- : 2/16Aabb : 1/16AAbb : 1/16 aabb
YepB. POXKEBI oum pPOXEBI  YEpBOHI oum
HOPM. HOPM. HOPM. pan. paz. pan.
Bionogios: 6/16 (abo 3/8) pociun maome poxcesi K8ImKU 3 HOPMAlb-
Hum ginouxom (AaB-), 1/16 pocaun — 6ini paduanwhi kgimku (aabb).

2-uii cnocio

Ifo 3amavy 3HAYHO IIBHIIIE MOXKHA PO3B’SI3aTH, KOPUCTYIOUUCH TEOPi-
€ro iimoBipHOCTEW (muB. po3nin 3.1). LL{o6 ckopucraThcs HaHUM CIOCOOOM,
Tpeba 3HANTH HMOBIPHICTE MOSIBH OCOOWH 3 HEOOXIMTHIM (PEHOTHUIIOM 32 MO-
HOTIOPHIHOTO CXPEIIyBaHHs IS KOXKHOI MMapy O3HAK OKPEeMO, a MOTIM pPo3-
paxyBaTH JOOYTOK IIMX WMOBIPHOCTEH.

OTxe, aHATiI3yeEMO HMOBIPHICTh TIOSBU POCIUH 3 POXKCBHMHU KBITKaMU
MIPU CXpeLlyBaHHI JIBOX MOHOT€TEPO3UTOT:

Fi:Aax Aa
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F,: 1AA: 2Aa: laa
14 :1/2 :1/4

VIMOBipHICTb TIOSBH POCITHH 3 HOPMAIEHUM BiHOUKOM JOPIBHIOE 4!

F.:BbxBb

F,: 1BB : 2Bb : 1bb

34 14

TakuM YHMHOM, HMOBIPHICTh TIOSIBH POCIIMH 3 PO)KEBHMHU KBITKAMH W HO-
PMaJbHUM BIHOYKOM JOpiBHIOE : 1/2 x 3/4 = 3/8.

AHAJIOTIYHO 3HAXOJIUMO WMOBIPHICTH IOSBU POCIIMH 3 OLIMMHU KBITKAMH
i pagianeHUM BiHOYKOM: /4 x 1/4 = 1/16.

3-mii criocio
BpaxoByroun, 10 3a HE3aJEeKHOTO YCHAaJKyBaHHS I'€HIB KOXKHa Iapa
O3HaK MiJIATae 3aKOHY PO3IIEIUICHHS He3aJIeKHO BiJT IHIINX IMap, 3aITiIIeMo:
(3 HopmanbHux + 1 pamiansawmii) X (1 yepBoHa x 2 poxkesi x 1 Oina) = 3
HOPMAJIBHUX YEPBOHUX + 6 HOPMAIBHUX POXKEBUX + 3 HOpMaTIbHUX O1THX + 1
pamianbHa 4YepBOHA + 2 pajianbHi poxei + 1 pamianbHa Oina.

3amaua

Y MOpPCBKHMX CBHHOK KyAJjiaTa IIepCTb 1 YOpHE 3abapBiieHHS — JOMiHaH-
THI O3HaKH, TJIaKa MIepcTh 1 Oiyie 3a0apBIeHHS — PEleCHBHI. 3a CXpelIyBaH-
HS KyJUIaTOl YOPHOI CBHHKY 3 TIAJAKOIIEPCTHOIO YOPHOIO OTPHMAaHO 28 Taji-
KOIIEPCTHUX YOpHUX, 30 KyIJIaTMX YOpHHX, 9 riagkomepcTHux Oimmx, 11
KyaJaTHx Oinux. BU3HaunTH reHOTUIH OaThKIB.

Jano: Po3B’s3anns

A —TeH Kyanaroi mepcri AHaJi3yeMO pO3LICIJIICHHS 3a KOXHOIO

a — I'eH MIaJIKOT epceTi O3HAKOIO OKPEMO.

B — ren wopHoro 3abapsi. mepcTi |3a GopMOI0 mIepcTi po3MIeIUIeHHs 32 ¢e-

b — rew 6inoro 3a6apsn. HOTHIIOM BiZIOyBa€ThCs Y CITiBBIJHOIIEHHI

P: ? A-B-x & aaB- 11

n F: 28 aaB- ; 30 A-B-; 41 A-:37aa~=1:1

9 aabb; 11A-bb. Take pO3IICIUICHHS CIIOCTEPIracThesl 3a
aHANI3YIOYOT0 CXPEIlyBaHHA: Aa X aa.

Fp-? AHaIizyeMo pO3IIEIUICHHS 32 (peHOTHIIOM

P-? Ipyroi mapu o3Hak : 5§ B-:20bb~3:1

Take po3mIeIuieHHs BiIOYBa€ThCs, SIKIMO OOHMIBI OATHKIBCBKI (POPMU €
TeTepO3UrOTHUMH 3a JIAHOK 03HaKoto, T00TO Bb X Bb. Ha ocHoBi anamizy re-
HOTHMIB 1 ¢peHoTHIiB F; Ta ix posmemnenns (A : aa=1:1; B:bb=3 : 1) nepex-
6auaemo, o resotunu P: @ AaBb ; & aaBb

Cxnanaemo cxeMy cxpenryBanns: P: @ AaBb x & aaBb

F1

2

d aB ab
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AB AaBB AaBb

AB aaBB aaBb
Ab AaBb Aabb
ab aaBb aabb

Posmemn. 3a renorunom F; : 3 A-B-: 3 aaB-: 1Aabb : 1 aabb
Posmiern. 3a peHoTHIIOM Ky 4. : THaA. 4. : Ky[UL 0. : TanK. 0.
Bionosiow: cenomun bamwvxie AaBb ma aaBb.

4.3. 3apaui 111 caMOCTiHHOTO PO3B’A3aHHA

1.V kpoist 6inuii Konip IIepeTi € pelleCUBHUM I10 BiTHOILIEHHIO J0 Cipo-
ro, a XBWIICTA IIEPCTh AOMiHye Han Tiaakoro. Cipuid XBWIACTHA KpOJIb
CXPEIIYETHCS 3 CIPOIO TIAJKOI0 CaMKO0. B IOTOMCTBI oiepkaHi OLTi XBHIIsAC-
Ti Kponi. SIk MpOBECTH CXpEIlyBaHHS Jali, o0 ojepkaTH moOinblle 6iux
XBWISICTUX KpOJiB? SIK MEpeBipUTU YHCTOTY JIiHIl OIIMX XBUISICTUX KpOJIB
MIEPIIOTO MOKOIIHHS?

2. Ilpu cxpeuryBaHHI POCIIMH MIIEHUII, SKi MarOTh IIITBHUNA OCTUCTHHA
KOJIOC, 3 POCIIMHOIO, 110 MAa€ PUXJIUA 0e30cTuil Kojoc, B F1 Bci pocnuan ma-
FOTh 0€30CTe KOJoCCs cepemHboi miibHOCTI. B F, onmepxkamm Oe3ocTux 3
LIUTBHUM KOJIOCOM — 58, 0€30CTHX 3 KOJIOCOM CepeqHbOi MIIIbHOCTI — 125,
0€30CTHX 3 PUXIIUM KOJIOCOM — 18, OCTHCTHX 3 KOJIOCOM CEpeIHBOI IITBHOCTI
— 40, OCTHCTHX 3 IIUTLHUM KOJIOCOM — 18, OCTHCTHX 3 PUXJIMM KoJlocoM — 21,

SIk ycrmaaKoBYIOTBCS O3HAKH, 110 BUBYAIOTHCA? SIKi TeHOTHIH OaThKiB-
CBKHUX POCTHH?

(Bionogiow. P : o3naxa ocmucmocmi ycnaoko8yemvbCsi 3a NOGHUM OOMi-
HY8anHAM, winbHocmi noaoca — 3a wenosnum aaBB x AAbb Fi:AaBb; F; 3a
Genomunom: (3/4 6esocmuil; 1/4 ocmucmuii) x (1/4 winvnuii x 2/4 cepednvoi
winenocmi © 1/4 puxauii=3:6:3:1:2:1).

3. IlocisHa XOBTa 3MOPIIKYBaTa TOPOIIMHA HEBIOMOTO MOXOKCHHS.
Sxe mosxe OyTH 3a GopMor0 Ta 3a0apBICHHSAM HACIHHS Ha POCIHHI, III0 BUPO-
cJia 3 i€l TopolHA? 3 3€JIeHOT 3MOPIIKYBATOI?

4. Bix cxpenryBaHHS TBOX COPTIB IOJYHUIII, OJTUH 3 SKHX Ma€ Byca i de-
PBOHI IJIOAM, a y IPYroro siroxu Oinmi i Byca BiICYTHI, pOCIHHU MalOTh Byca
poxeBi onu. Yu MO>KHA BUBECTH COPT 3 POKEBUMH SATOAaMH 1 Oe3ByCHiA?

5. Y ToMaTiB uepBoHE 3a0apBICHHS IOy BH3HAYAETHCS JOMIHAHTHUM
reHoM R, s0BTe — I, HOpMasIbHHIA 3picT pociunau — D, kapnukoswuii — d. € co-
PTH JKOBTOILTITHUI HOPMAIILHUH 1 YePBOHOTUTITHUI KapJIMKOBUH.
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1) Sk 3 MM BHXITHAM MaTepialoM OUIbII JOMUILHO OACPIKATH TOMO3H-
TOTHI ()OPMH: UEPBOHOILIIIHY HOPMAaJIbHY 1 JKOBTOILIIIHY KapiukoBy? SIky
onepxkatu Jierme? (Bionogiob: Cnouamky cxpecmumu copmu, nomim ooep-
arcamu 2iopuou F,. Odepoicamu neeuie H#co8monaiony Kapoukosy).

2) Slke MOTOMCTBO CIiJl OYIKYBaTU BiJl CXpEIyBaHHS I'eTEePO3UTOTHUX
TOMATIB 3 YEPBOHUMH IUTOJAMH HOPMAJIBHOTO 3POCTY 3 POCIHHAMHE, TOMO3H-
TOTHUMH 332 000Ma PEIIECHBHUMH O3HaKamu? (Bionogios. uep8oHonio0Hi Ho-
DPMATbHI & 4ep8OHONTOOH] KAPAUKOSI - HCOBMONIOOHT HOpMATb-
Hi > 21C08MONNO0HT KAPAUKosi y cniesionowenni 1:1:1:1)

6. Y ropoxa »OBTUH KOJIp HACIHHSA A JOMIHY€e HaJl 3€JICHUM a, TJaJKa
MOBEPXHS HACIHHSA B — HaJl 3MOPLIKYBaTOMO D.

a) TOMO3UTOTHHUH >KOBTUI INIaAKUN TOPOX CXPEIIyBAIH 3 3€JIEHUM 3MO-
pIIKyBaTUM. BuzHaunTy ()eHOTHUN 1 TEHOTHIT IOTOMCTBA B TIEPIIOMY 1 APYTo-
MY TOKOJIiHHSIX.

0) IUreTepO3UrOTHUX TOPOX 3 JKOBTUMH TJIAJKUMH HACIHMHAMH CXpe-
OICHUH 3 3€JIEHAM T'eTEePO3UTOTHHM 3MOPIIKYBATHUM. SIKe pO3IICIIICHHS 3a
(heHOTHTIOM 1 TEHOTHUITOM OYIKYETHCS B TIOTOMCTBI?

B) T€TEPO3UTOTHUH 3MOPIIKYBATHH JKOBTUI TOpOX CXpEIIEHUH 3 3ene-
HUAM TETEPO3UTOTHHM 3a TTANKoI0 (OpMOIO HaciHHA. BusHaumté posmen-
JICHHS 32 (DEHOTHIIOM 1 TEHOTHUIIOM B TIEPIIIOMY TTOKOJTiHHI.

7. Pocnunaa ¢okca 3 Oimumu (W) BOpOHKOMOMIOHMMHU (S) KBiTKaMu
CXpellleHa 3 POCIUHOIO, IKe Ma€e KpeMoBi (W) mocki (S) KBITKH. 3 76 MOTOM-
KiB 37 MaroTh KBITKM OuJTi TDTOCKI 1 39 KpeMoBi IUIOCKi. BU3HaUNTH TeHOTHITH
BUXITHUX POCJIHH.

8. Y 3amamrHoro ropouiky BUcOkwii 3picT (7)) JOMiHy€e HaJ| KapIUKOBUM
(t), 3emene 3abapeienns 606is (G) - Hax xoBTHM (g), a Kpyriaa ¢popMa HaciH-
ust (R) — Hag 3smopmikyBatoro (r). aTu apryMeHTOBaHy BiAMOBiAb Ha MUTaH-
HI:

a) sike Oyle MOTOMCTBO HACTYITHHUX CXPEIIyBaHb (HABEICHI TC€HOTHIIH
0aTbKiB):

TTGgRr x ttGgrr ttggRr x TtGgrr

TTGGRr x TtGgRr TtGgrr x tGgRr

0) sxkuMm Oyne ¢penotun TiOpuaiB F; Bix cxpenryBaHHS TOMO3HTOTHOTO
KapJIMKOBOTO 3allallIHOTO TOPOIIKA 3 3eJIeHMMH 3MOPILIKYBaTUMH HaCIHUHAMHU
3 TOMO3HT'OTHHM BHCOKHM >KOBTO3EPHHM KPYTJIOHACIHHUM TopomkoM? ki
rameTH OyIyTh YTBOPIOBAaTHCE Yy ridpuna F,? Slke Oyne posmeruienHs B F, ta
06ox Fp?

9. Ilpu cxpelryBaHHi ropoxa, SKHA Ma€ KOBTI 1 TTIaJKi HACIHUHH, 3 Ta-
KOI0O CaMOI0 POCIIMHOIO OZEPXKAaHO MOTOMCTBO B CIIIBBiJHOIIEHHI: »OBTHX
MIaIKUX — 3, )KOBTHX 3MOPIIKYBaTuX — 1. Lli KOBTI 3MOpIIKYBaTi POCIMHA
3HOBY CXPEIIyBAIUCS 3 KOBTUMH TMIAAKUMH. B iX moTomMcTBi Bindynocs po3-
IIETUIEHHs Ha JKOBTI IMIaJKi 1 XOBTI 3MOpUIKyBati y BinHomenHi 1:1. Oxep-
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JKaHi TICIS JIPYroro CXPellyBaHHS KOBTI 3MOPIIKYBATi POCIUHH 3HOBY
CXpeIlyBIUCS 3 )KOBTHUMH TJIaJJKMMH . I1€ TOTOMCTBO JJaJI0 PO3IIETUICHHS Ha
3 J)KOBTHX TJIaJIKHX, 3 )KOBTHUX 3MOPIIKYBAaTHX, | 3eeHni TIaakuid, |1 3enennit
3MOpPIIKYBaTHiA. BU3HAUNTH TeHOTHITH OATHKIB 1 TOTOMCTBA 3a BCiMa TphOMa
CXpeIlyBaHHAMH.

10. ITpu 3amusIeHHI KBITOK 3€JIEHOTO TJIaJJKOTO TOPOXa MHIIKOM KOBTOTO
3MOPIIKYBATOTO B MOTOMCTBI OJIepaHi OBTi TJIaJIKi, )KOBTI 3MOPIIKYBATi,
3eJIeHI IMajKi, 3eJIeH]l 3MOPILIKYBATI IIIOAU B PIBHUX KUIBKOCTAX. Bu3sHauutu
TeHOTUIH 0aTBKIB. (Bionosios: aaBB x Aabb).

11. Y BiBCca HOpMAJILHUH 3pIiCT TOMIHYE HAJl TIrAHTH3MOM, a PaHHS CTH-
[JIiCTh — HaJ Mi3HBOCTUTIICTIO. O3HAKH YCTIAJKOBYIOTHCS He3allexkHo. Cxpe-
IIYIOThCS PAaHHBOCTUIJIA POCIMHA 3 HOPMaJbHUM POCTOM 3 IMi3HBOCTHUIJIONO
riranToM. BEX1THI pOCIIVHE TOMO3UTOTHI. B KOMY MOKOJIHHI 1 3 SIKOFO HIMO-
BIPHICTIO 3 ABJISITHCS TOMO3UIOTHI PAHHBOCTUIJI TiraHTH?

12. Y MOpCBKOi CBUHKH KyJJIaTa IIepcTh BU3HAYAETHCS TeHOM R, riaaka
— I, kopotka — L, moBra - |, yopne 3abapsients mepcri — B, 6ime - b.

Slke Oyne F; 1 F, mpu cxpennryBaHHI CBUHOK, SIKI PO3PI3HSAIOTHCS 3a aye-
JISIMU BeixX Tpbox TeHiB? Lo oxepxuMo npu cxpenryBaHHi riopuna Fi 3 rmaz-
KO- Ta JIOBIOIIEPCTHOIO O1710I0 CBUHKOIO?

13. Sxumu o3HaKamu OyAyTh BOJIOAITH TIOPHAHI TOMAaTH, OJCpXKaHi B
pe3yJbTaTi 3aluiIeHHs] YePBOHOILTIJHUX POCIUH HOPMAIBHOTO 3pOCTY IHJI-
KOM JKOBTO TUTITHUX KapJUKOBHX, SKIIO BiIOMO, IO YEPBOHUHN KOJIIp IJIOIIB
— JIOMIHaHTHA O3HaKa, KapJIMKOBICTh — PEIECHBHA, BCI BUXIIHI POCIMHU TO-
MO3UTOTHI 1 TeHU 000X O3HAK 3HAXOJATHCS B PI3HHX XpoMocoMax. Skuii pe-
3ynbpTat OyJie Npy NOJAIbIIOMY CXPEITyBaHHI riOpuiB?

14. V cobak 4opHe 3a0apBICHHS MIEPCTi JOMIHYyE HaJ KOPHYHEBHM, a
METOCTh PELECHBHA IO BiTHOIIEHHIO 0 CYLITBHOrO 3a0apBieHHS. SKuil Ko-
JIp mIepCTi CiijJ OYiKyBaTH Y IYLICHSAT, [0 HAPOAMINCS Bil KOpUYIHEBOIO Oa-
ThKa 1 YOpHO-TIeroi Matepi? Yu 3’SBIAThCS KOPUIHEBO-TIET] IYIICHATA Y YOP-
HUX 0aTeKiB? BKa3zaTu BCi MOXKIIHBI CITOJTYYEHHS TOMO- 1 T€TEPO3UTOT Y OaTh-
KiBCHKUX OCOOMH.

15. Kypxka i miBeHb 4opHi uyOari. Big Hux oxepxkano 13 kypyar: 7 dop-
HUX 9y0atux, 3 Oypux uydatux, 2 4opHUX Oe3 uyba, 1 Oypuil 6e3 uyda. Bu-
3HAYUTH TeHOTHIIN TBHS i Kypku. (Bionosios: P:AaBb x AaBb).

16. ['OMO3UTOTHY POCIMHY 3 IIyPIYPOBHUMH KBITKaMH 1 KOPOTKHM CTeO-
JIOM CXPECTHJIN 3 TOMO3HT'OTHOIO POCIHHOIO 3 YSPBOHUMH KBITKaMH 1 TOBIHM
crebmom. ['i6puan F; Manu mypmypoBi KBIiTKH 1 KopoTke crebio. Ilpu anai-
3yI04OMY cxpelryBaHHi F; 3 MOABIHOIO TOMO3UTOTOIO 32 PEIECHBHUMU Tc-
HaMHu OyJTU OJiep>KaHi HACTYITHI HAIIAIKH:

52 — 3 mypnypoBHUMU KBITKaMH 1 KODOTKHAM CTEOJIOM

47 — 3 mypnypOBUMH KBITKaMH 1 JIOBTMM CTE€OJIOM

49 — 3 YepBOHHUM KBITKaMH 1 KOPOTKHAM CTEOIOM
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45 — 3 YepBOHUMH KBITKaMH i JIOBTUM CTEOJIOM

Jatu mosicCHeHHs pe3yabTaTaM.

17. Y ¢nokciB Oine 3abapBlieHHs KBITOK BU3Ha4YaeThcs TeHOM W, Kpe-
MOBE — W, TUTOCKHIA BIHUMK — S, BOPOHKOMOAI0HU — S. PociuHy 3 61TuMH BO-
POHKOIIOIIOHUMHE KBITKAMHU CXPEIICHO 3 POCIUHOIO, sIKa Majia KPEMOBI IIOC-
Ki kBiTkH. B moTomcTBi 1/4 pocnua mae kBiTKu Oini tutocki, 1/4 — 6i1i BopoH-
KOmoJiOHi, 1/4 — kpeMoBi MmIockKi 1 1/4 — kpeMoBi BOpOHKOIONI0HI. Buznaumn-
TU TCHOTHITH BUXITHUX POCIIUH.

18. Bix cxpemryBaHHs IIaJKOMIECTHOTO KOTa Ciporo 3abapBieHHS 3 YO-
PHOIO ITyXHACTOIO KIiIIKOIO HAPOJMIIOCS 5 KOIICHST, BCI Cipi TJIaAKOIIEPCTHI.
SIki rameTH OyAyTh YTBOPIOBATHCH y KOIIEHAT F; y BUIIaKy rOMO3UTOTHOCTI
000x 0atbkiB? SIKi ()EHOTHIIH 1 B SIKOMY CIIBBiHOIICHHI HAalO1IbII HMOBIPHO
ouikyBaTH B F,, skmo cxpectunu ocodun F; pomun 3 ogauM? Ske posmiern-
JIEHHSI MOKHA OJIEPIKATH, SIKIIIO CXPECTUTU CHUHA 3 MaTip 10?

19. Y mumieil reH 4opHOTo 3a0apBiIeHHS JOMIHY€e HaJ ajejeM KOpU4He-
BOTO KOJIEOPY, T€H JOBTUX BYX — HaJ ajueieM KOPOTKHX BYX, T'€H >KOPCTKOI
mepceTi HaJ ajelieM M’SKoi mepcTi. YopHa JOBroByxa MHIIA 3 SKOPCTKOIO
IIEPCTIO CXPEIIeHa 3 KOPUYHEBOIO KOPOTKOBYXOHO M’SIKOIIEPCTHOI OCOOU-
HOIO. Bu3HauMTH ()EHOTHI i TEHOTHIT IOTOMCTBA IEPIIOTO 1 APYroro MOKO-
JTIHE.

20. Ilepen cynoBO-MEOIUYHUM EKCIEPTOM IIOCTaBJICHE 3aBJAaHHS BUSC-
HUTH, PITHUN 49U MPUHOMHHNA CHH B ciM’1 mompyxoks. JociimkeHHs KpoBi
BCIX TPHOX WICHIB CiM’i TOKa3all0 HACTYIHI PE3YJIbTAaTH: y KIHKH pe3yc-
No3UTHBHA KpoB rpynu 1I, y i yonoBika — pe3yc-HeratuBHa I rpynu, y 1uTtu-
HU pe3yc-o3uTUBHA KpoB | rpymu. SIke 3aK/IF0UeHHS MOBHHEH TaTH KCIEPT i
Ha YOMY BOHO 0a3yeThcs?

21. YV moauHM Kapi o4i JOMIHYIOTh HaJl OTaKUTHUMHU, a 3/1aTHICTh Kpa-
I1I€ BOJIOAITH MPABOIO PYKOIO — HAJ JIiBOK. YU MOXKe HapOIAUTHUCS JTiBIIA 3 Ka-
pumu ounMa i 1I-oro rpymoro kpoBi y kapookoi mpasmu 3 1l rpymoro KpoBi,
sKa BUHIUIA 3aMiDXK 3a MpaBIly 3 KapuMHU oumMa i romo3urotHuM 3a IIl-to
rpymoo Kposi? Biamnoigs moscHUTH.

22. [MomimakTaiis, KOPOTKO30PICTh 1 KapHi KOJNIp 0YeH YCIIaJKOBYIOTb-
sl SIK IOMIHAHTHI O3HAKH. [ €HH, 110 BU3HAYAIOTH I1i O3HAKH, MICTATHCS B Pi3-
HHUX Iapax XpoMocoM. SIka HMOBIpHICTh HApOIKEHHS KapOOKOi AUTHHM Oe3
aHoMaJiH, aKIo 000€ OATHKIB TETEPO3UIOTHI 32 BciMa TpproMa reHaMu? (Bio-
nosiow. 3/64).

23. Y cobak moBxuHa mepcTi, hopma ByX 1 MPUCYTHICTH IUISIM Ha TiMi
YCIaIKOBYIOThCS HE3aJI€XKHO OauH Big ofuoro. J{osra mepcts (l) € penecus-
HOIO 03HAKOIO IO BiJHOIIEHHIO O KOpoTkoi (L), Bucsdye Byxo (H) mominye
Hax crostauM (h), mpucytHicTs Ginux msiM Ha T (S) — HaA X BiACYTHICTIO.
CXpecTuiii TeTEPO3UTOTHUX KOPOTKOIICPCTHUX 3 OUIMMU IUISIMaMH 1 CTOS-
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YHMHU ByXaMH CO0aK 1 TeTepO3UTOTHUX BHCIOBYXHX 3 OUTMMH IUIIMAMH CO-
0ak, sIKi MarOTh JOBTY mmepcTb. Onepxanu 40 LyLeHsT.

CKUTBKH Pi3HHX THIIIB TaMeT MOXE YTBOPIOBATH KOXKHA 3 0AThKIBCHKUX
TBapuH?

CKiJIBKU PI3HUX TEHOTHINIB Oy/e CIOCTEpiraTucs y IyHEHST BiJ TaKoro
CXpelryBaHHs?

CKUTBKH pi3HUX (DEHOTHUIIIB MOXKE 3YCTPIYATUCS CepesT IyIEeHAT?

SIka yacTUHA BUCIIOBYXHX IOTOMKIB OyJae MaTH KOPOTKY HIepCThb 1 Ol
UMM Ha Tii? SIka 9acTuHa IyneHsT Oy/e TOBTOmepCTHUMHU?

24. KopoTtko3opuid (IOMiHAHTHA O3HAaKa) JiBIIA (pEleCHBHA O3HAKa)
BCTyIa€ B IUIIO0 3 )KIHKOK, HOPMaIbHOIO 32 000Ma 03HakaMu. Bigomo, 1o y
000X HoApYAoKs Oynu OpaTH 1 cecTpH, sIKi XBOPLNM Ha (peHIIKEeTOHYpito, ane
cami oApY*OKsl HOpMaJTbHI y BiTHOIIEHHI i€l aHoMautii. B iXHil ciM’1 mepma
IUTHHA Oyna HOpMajbHA IOJ0 BCIX TPhOX O3HAK, APYra 0ysa KOPOTKO30POIO
JIBILIEIO, @ TPETS ONMHMIIACA XBOPOIO Ha (heHiIKeToHYpit0. Bu3HauuTu reHo-
THITA BCIX TPHOX JITEH.

25. Y moauHu Kapi odi JOMIHYIOTh HaJ OJIAKUTHUMH, a 3JIaTHICTh Kpa-
IIe BOJIOJITH IIPABOIO PYKOIO AOMiHY€e HaJ JiBOPYKICTIO, IPUUIOMY I'eHH 000X
O3HaK 3HAXOMATHCSA B PI3HUX Mapax XpomocoM. Kapookuii 4oyioBik — JiBIIa
JKECHUTBCS Ha OJIAKMTHOOKIH JKiHIII, SIKa Kpalle BOJIOIIE MPABOI0 PYKOIO, HIXK
NiBOIO. Y HUX HapoAWiIach OJAKUTHOOKA AWTHHA JIiBIIA. BU3HAYNTH reHOTH-
U Matepi, 6arbka i quTuHu. (Bionosiov: I'enomunu 6amoexis: Aabb x aaBb,
Ooumunu — aabb).

26. Y MIOOUHU TIyXOHIMOTA yCHAIKOBYETHCS K ayTOCOMHA PELECHBHA
O3HaKa, a mojarpa — sk JoMiHaHTHa. OOUIBa TeHH 3HAXOJATHCS B PI3HUX Ma-
pax xpoMocoM. BH3HauuTH HMOBIPHICT HAPOJHKCHHS TITYXOHIMOI JIUTHHH i3
CXUJIBHICTIO JIO0 MOJArpu y INIyXOHIMOI Matepi, sfika CTpakiajia MoJgarporo, i
YOJIOBiKa 3 HOPMAaJIBHUM CITyXOM 1 MOBOIO, XBOPOT'O Ha TIOAarpy.

27. JloBromepcTHUI CHOIPCHKUI KiT 3 MApMYypPOBUM MAJTIOHKOM i OitH-
MU TUIIMaMHU CXPECTUBCS 3 KOPOTKOMIEPCTHOO KIlIKOI0 0€3 MaFOHKa Ha Tii.
B F; Bci KoIIeHATa ONMHMINCS KOPOTKOUIEPCTHUMH 0€3 MapMypoOBOTO Ma-
JIOHKA, aje 3 OummMu TuissMaMu Ha Timi. [Ipu cxpenryBaHHI OIHI€T 3 KiIIOK
(F1) 3 KopoTKoIIEpCTHIM, 06€3 MapMypOBOI0 MallfOHKa i 6€3 GLINX IUIAM KO-
TOM TIPOTSITOM JIEKiBKOX POKiB OyJI0 OAEpKaHO HACTYITHE PO3IICIUICHHS: 26
KOILIEHAT 0€3 MaJloHKa, aje 3 OuLIuMH IuisiMamu, 27 — 0e3 MajaroHKa 1 0e3
WM, 9 — MapMypOBHX 3 OUTUMHU TUIIMAMH, 8 — MapMypPOBHX 03 OLTHX IIIsIM,
IIPY 9OMY BCi KOIIEH:Ta OyJIH KOPOTKOIIEPCTHUMHU. BU3HaUNTH reHOTHIT BCiX
0COOWMH, SKIIO BiJOMO, IO Y KOTiB I'eH S BU3HAYAE MPHUCYTHICTh OUIHUX TUISIM
HA TLJTi, PEIECHBHUH aJielb S — iX BIICYTHICTB, T — BIICYTHICTh MaITIOHKA, HO-
ro penecuBHUi anmenb t — MapMypoBWIA MaJOHOK Ha Tul. (Bionosiow:
F1:LISSTt x LLssTt).
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28. Y JIoAWHM JUCICTh TOMIHY€E HaJ| BIICYTHICTIO JINCHHHU (Y YOJIOBIKiB)
1 periecuBHa y xiHoK. Kapookuil nmucuii 4o0Bik, 0aTbKO SIKOTO HE MaB JIUCH-
HU 1 OyB OJAaKUTHOOKHMM, OXKEHHBCS Ha OJIAKUTHOOKIH JKiHIl, OaThKO 1 BCi
Opatu skoi Oynu nmuci. BusHaunTH HaAWOUTBIT HMOBIpHUI (heHOTHIT IiTel Bif
BOTO LLITI00Y.

29. V moavHU CHHAAKTHIISA (3POIICHHS IMAJBIlB) Ta Tiaykoma (Topy-
IICHHS BiITOKY BHYTPIOYHOI PiIMHH, IO MPH3BOJUTH IO BTPATH 30pY), BH-
3HAYAETHCS AyTOCOMHUMU JOMIHAHTHUMH T'¢HaMH, JIOKATi30BaHIUMH B Pi3HHX
napax xpomocoM. JKiHKa , sika CTpaxIana rI1ayKoMOI0, BUHIIIA 3aMiXk 3a 40-
JIOBIKA 3 CHHAAKTHIIIEr0. MaTip JKiHKH, SK 1 OUTBIIICTh 11 poanYiB, CTpakaaia
IJIAyKOMOIO, a 0aTbko OyB 3JJ0POBHM IIOJO IIOTO 3aXBOPIOBAHHA. Y Marepi
qoJIoBiKa Oysla CHHIAKTWUIISL, a BCl poJauui o JiHil 6aThka He MajH i€l aHO-
Mayii. BusHauuTH WMOBIPHICTh HApOJKCHHS JTUTHHH 3 JIBOMa 3aXBOPIOBaH-
HSMU 1 TUTHHU 3 OJJHUM 3 LIUX CHAJKOBUX MOPYILIEHb. (Bionosiov: 1/4; 1/2).

30. V ¢irypuux rap0y3iB ren W 3yMoBitoe Oie 3a0apBiieHHs ITOIB,
HOro perecuBHU# anenb — xoBTe, TeH D — auckomnoniony dopmy miona, a d —
KyJernoaioHy. SIki raMeTH yTBOPIOIOTHCS POCITHHAMH TapOy3a 3 IPUBEICHAMU
HIDKYE FeHOTUIIaMU 1 IKUMH OyIyTh (opMa i 3a6apBlIeHHS ILIOMIB B TIOTOMC-
TBI BiJl KOKHOTO 13 CXpEIlyBaHb:

WWdd x WwDD WwDd x wwdd
WwDd x WwDd WwDD x wwdd
WwDd x Wwdd

31. 'omo3uroTHa Jpo30(hisga YOPHOTO KOJIBOPY i3 3aTHYTUMHU KPHIIaMU 1
0e3 METHHOK CXpelleHa 3 Apo30¢inoro TuKoi JiHii (ciporo Koasopy 3 HOpMa-
JHHUMH KpWJIaMH 1 HIETUHKaMH). BusHaunTy, siki OyyTh TiOpuaHi 0COOMHH 1
sIKe TIOTOMCTBO OyZe OJiep)KaHO B PE3yJIbTaTi CXpellyBaHb MiX COOOI0 ITHX
riopuais? BimoMo, IO periecHBHI T'€HH YOPHOTO 3a0apBIICHHS, 3arHYTHX
KPHJI 1 BIICYTHOCTI LIIETUHOK 3HAXOZSTHCS B PI3HUX Mapax XpoOMOCOM (MyTa-
it black,bert, spineless). Cknactu cxeMy aHaIi3yl090Tr0o CXpEITyBaHHs.

32. 'V xyp 6ine omnepinus (/) nominye Han 3adapBieHUM (i), ONEPEHICTh
rominku (F) — nax romonorictio (f), ropixomoni6uuit rpe6ins (R) — Hax smc-
tornoAiOHNM (I) CxpellleHa TOMO3HUTIOTHA OiJia 3 OTIEpEHUMH HOTaMU 1 TOPiXo-
nomiOHMMH TpebeHeM Kypka 3 3a0apBiIeHHM TOJIOHOTHM 3 JIHCTOINOIOHMM
rpebinieM miBHeM. SIka gacTHHA OUTHMX ONEpPeHHX 3 rOpiXonoAiOHMM rpediH-
eM HamazakiB F, Big IbOro cxpeulyBaHHS HE JacTh PO3LICIUICHHS IIPH
CXpeIlyBaHHI i3 3a0apBICHUMH TOJIOHOTHMH 3 MTPOCTHM I'peOiHIIeM NTaxamu?

33. V mnoniB kaByHa Kipka Moke OyTH 3eneHa abo cmyracrta, ¢opma
wioja — goBra abo kpyria. ['OMO3MroTHa pociWHA 3 JIOBIMMH 3€JICHUMH
IUIOJIaMU CXpeEIlleHa 3 TOMO3MI'OTHOIO POCIIMHOIO, K4 Mae€ KpyrJli CMyracTi
wiogn. B F; mmogm kpyrai 3eneHi. SIke Oyne MOTOMCTBO MPH CXpellyBaHHI
COPTIB 3 KPYIJIMMH 3€JICHUMH Ta JOBIHMH 3€JICHUMH IUIOAAMHU?
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34. V nposzodinu BigcytHicTh oueii (eyeless) ycraakoByeThest sik perie-
CHBHa O3HaKa, a HOpManbHa OyaoBa KpWJI JIOMiHye HaJ 3a4aTKOBUMH
(vestigial). Myxa 6e3 oueii 3 HOPMATBPHUMH KPHJIAMH, TeTEPO3UTOTHA 3a re-
HOM 3aYaTKOBUX KpWJ, CXpeIleHa 3 MyXOI0, T'€TepO3HTOTHOIO 33 TE€HOM
eyeless, sika Mae HOpMaNbHi 04i i 3a4aTKOBI Kpriia. BU3HAUUTH reHOTHII i (e-
HOTHII TOTOMCTBA.

35. Camenb MOPCHKOI CBUHKH, SIKU Mae IOBTY (@) 4opHY (B) Kyanaty
(C) mwepcTp, cxpelieHuit i3 caMKo, epcTh K0T Kymiara KopoTtka i 6ina. B
JEeKUTPKOX TIOMeTax i€l mapu ofepskaHo 15 KyImaTuX KOPOTKOIIEPCTHHX Y0-
PHUX CBHUHOK, 13 KyAjlaTHUX AOBrOIIEPCTHUX YOPHUX, 4 TIAIKAX KOPOTKOIIIE-
PCTHUX YOPHHX 1 5 TIAIKUX JAOBTOMICPCTHUX YOPHHUX. BU3HAUNTH T€HOTHIIH
0aTbKiB. SIKe OUIKYEThCS CIIBBIIHOIICHHS Pi3HUX KinaciB? Jloka3aTH cTaTHC-
THYHO, Y BIJIITOBITa€ PO3MICTUICHHS OYiKyBaHOMY CITIBBiTHOIIICHHIO.

36. YV ¢irypuux rapOysiB ren W 3ymoBiroe Oije 3a0apBiieHHS IUIO/IB,
HOro periecuBHUi ajesnp — oBTe, TeH D — auckonomibny dgopmy mioaa, d —
KysernonioHy. CXpelryeThcsl pOCIMHA, TOMO3UTOTHA 32 YKOBTHM 3a0apBIICH-
HSAM 1 JUCKOIOMIOHOK (HOPMOFO TIOMIB, 3 POCIHHO, TOMO3UTOTHOIO 3a 0i-
UM 3a0apBIEHHAM Ta KyJlIenoAiOHow ¢opmoro mioniB. Sxkumu 6yayTs 3a0a-
pBICHHS 1 opMa TUIOMIB: Y POCIHMH IEPIIOrO MOKONIHHA?, B TIOTOMCTBI BiJl
3BOPOTHBOTO CXPEIIYBAaHHS POCIUH I[HOTO MOKOJIIHHS 3 YKOBTUM JIUCKOMOII0-
HUM OaThKOM?, 3 O1TUM KyJIenmoaiOHUM rapoy3om?

37. Ilpu cxpentyBaHHi Apo30(}iJu 3 HOPMATBLHAMU OYHMa Ta KPHJIAMH 3
MyXOF0 0e3 oueH, sike Mae HOpMaJIbHI KpHJjla, B TOTOMCTBI OJIep:KaHo MyX: 3/8
3 HOpMaJBFHUMH OYMMa 1 Kpuiaamu, 3/8 — 6e3 oueil 3 HOpMaTbHUMM KPHIIAMH,
1/8 — 3 HOpManbHUME OYMMa 1 3a9aTKOBUMHU Kpuiaamu, 1/8 — 6e3 oueii 3 3a4a-
TKOBUMH KpriIaMu. BuzHaunTy reHoTHIH 0aThKIBCHKHX OCOOWH.

38. ¥V kypeit opHe 3a0apBIEHHS ONEPIHHS BH3HAYA€ThCA TeHOM E, Oype
— e, IpUCYTHICTH uyba — C, BIACYTHICTH — ¢. Bypuii uyOaTuii miBeHsb cxperie-
HUH 3 YOPHOIO KypKoto 0e3 uyba. B iX moTomcTBi monoBrHA Oypux 4y0aTHX i
MOJIOBMHA YOPHUX 4ybaTuX. SIKi reHoTHIH OaThKiB — MiBHA i Kypku? HaBectn
CXEeMy CXpelllyBaHb.

39. Bigomo, mio pociuna mae redotun 4aBbCc.

a) CKUTBKH THITIB TaMET MOKE IIPOYKYBATH LI POCIIHHA?

0) CKiTbKH (PEHOTHIIB 1 B IKOMY CITIiBBITHOIIEHHI MOXKe OyTH OTpUMaHO
MIPY CaMO3aIHJICHHI I1i€1 POCITUHH, SKIIO TPHUITYCTUTH OBHE JOMIHYBaHHS 32
BCiMa IapaMHu aJIeNiB i He3aJeXKHEe YCIaKyBaHHs;?

B) CKUIBKH T€HOTHIIIB 1 B IKOMY CITiBBIIHOIIIEHH] OyJie MPEJICTaBICHO B
MMOTOMCTBI BiJl CAMO3aITWJICHHS Ii€1 POCIUHU?

40. Y cobak 4OpHUI KOJNIp MIEpCTi TOMIHYE HaJ KaBOBUM, a KOPOTKA
mepcTh — Haja JoBror. OOWIBI mapu ajerniB He 34ervieHi. 1) SIKy dacTuHy
YOPHUX KOPOTKOIIEPCTHHUX IYIEHSIT MOKHA OYIKYBaTH BiJf CXpPEIIyBaHHS
JIBOX OCOOMH, Fe€TePO3UrOTHUX 3a 00oMa o3Hakamu? 2) MuciuBelUb KyIHB
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co0aKy 4OpHOTO 3 KOPOTKOK IIEPCTIO 1 XO4e BICBHHUTHUCH, IO BiH HE HEce
aJIeNiB KaBOBOTO KOJILOPY Ta AOBroi mepcri. SIkoro maptHepa 3a GEHOTHIIOM i
TEHOTHUIIOM IMOTPIOHO MiAiOpaTH, MO0 MEePEeBIpUTH TCHOTHIT KYIJICHOTO coba-
ku? (Bionosiowv: 1) 9/16 abo 56,2%, 2) mpeba cxpecmumu KynieHo2o cobaxy
3 KABOBUM 00820ULEPCTNHUM).

41. PocnuHa rapOy3a 3 OUITMMH JHUCKOTOAIOHMMU TUIOAAMH, sIKa CXpe-
IIIeHa 3 POCIIMHOIO, IO Ma€ O KyJemoAiOHI II0H, 1a€ B MOTOMCTBI 38 po-
CJIMH 3 OUIMMU AUCKONOAIOHUMU, 36 — 3 OiTMMH KynenoaioHumHu, 13 — 3 xKoB-
THMU JTUCKOTIOMIOHUMH 1 12 — 3 )KOBTHMH KyJEeTOAIOHUMH TutogaMu. BusHa-
YUTH TEHOTHITH OATbKiBCHKUX POCIIHH.

42. Cxpemytotbest ocobunn AaBbCcDd ta AabbCCDd. SIky yactuny B
MOTOMCTBI  CckIaayTh ocobuuu 3 renorunom: AABbCcdd, aaBbCcDd,
AaBbCcdd?

43,V mkianueoi komaxu — komapa (Culex) ren Kuf — Bkopodentst kpu-
Ja iMaro — po3MiIleHui B TPeTiil rpymi 3ueIieHHs, a TeH pyOMHOBUX OYel
(ru) mexxuth B Apyrii xpoMmocomi. CXpelryBain KOMapiB 3 KOPOTKHMH KpH-
JaMH, ajle HOPMaJIBHAMHU OYMMa, 3 CAaMKaMH, SIKi Majlid pyOHHOBI odi. B sko-
My MOKOJMIHHI 1 3 SIKOIO0 HMOBIpHICTIO B MOTOMCTBI Bifl IIbOTO CXPEIyBaHHSI
3 SBIIATHCS OCOOMHM 3 PYOMHOBUMU OYMMAa 1 BKOPOUCHUMH KPHIIaMH?

44. CepriomoniOHOKITITHHHA aHeMist 1 Tamacemis (aHemis Kymi) ycman-
KOBYIOThCA SK JIBi 03HAKH 3 HETIOBHUM JIOMIHYBaHHSIM; T€HH HE 34ETUJICHI MiXkK
c000I0 1 3HAXOIATHCS B ayTOCOMaX. Y TETEPO3UTOT 3a CEPIIONONiOHOKITITHH-
HOKO aHEMIEI0, TaK caMo, 5K 1 y TETEPO3HUIOT 3a TaJlaCeMIi€l0, 3aXBOPIOBAHHS
HE Mae€ YiTKO BUPAXEHOI KIIHIYHOI KapTHHM, aJie B YCiX BUIaIKaX HOCIT CTil-
Ki g0 Mamapii. ¥ mojaBiiiHMX reTepo3urot (auriOpumis 3a oOoMa mapamu
03HaK) pO3BUBAETHCSI MikponapenanonurapHa aneMis (B.I1.€ppoimcon,
1968). 'omo3uroTH 3a CepnonoIiOHOKIITHHHOK aHEMI€IO 1 TaJaceMi€r0 BMU-
paroTh y AUTHHCTBI. Bu3HaunTH AMOBIpHICTE HAPOMKEHHS 30BCIM 3I0POBUX
JiTeH B ciM’i, e OJUH 3 OAThKIB MeTEPO3UTOTHUH 3a CEPIIONONiOHOKIIITHH-
HOIO aHEMI€I0, ajie HOPMaJIbHUHN 3a TalaceMi€lo, a APYTHid — TeTePO3UTOTHHI
3a TallaceMi€lo alie HOPMAIBHUH y BITHOIICHH]I CEPIIONOIOHOKITITUHHOT aHe-
Mil.

45. barpku MaroTh 11 Ta 11l rpunu kpoBi. Y HUX Hapomwiacs qutrHa 3 [
IPyIIOI0 KPOBi 1 XBOpa Ha CEPIONONIOHOKIITHHHY aHeMilo (ycHaJKyBaHHS
ayTOCOMHE 3 HETIOBHUM JOMIHYBaHHSIM, HE 3UCIUICHE 3 TpynaMu Kposi). Bu-
3HAYUTU WMOBIPHICTh HAPOHKEHHS XBOpUX AiTei 3 [V rpymoro KpoBi.

46. Y mexkapchKuX APLKIKIB € ayKcoTpodHi (opMH, HE3AATHI CHHTE3Y-
BaTH aJicHIH abo i3iH. 3a cXpellyBaHHS JIBOX TaKUX (OPM JMIIIOITHUH Ti0-
pun 6yBae npoToTpodom, TOOTO BiH 3AaTHHI CHHTE3yBaTH OOHMIIBI HEOOXiTHI
cnonyku. ONUIIITH pe3yabTaT! TETPAJIHOTO aHAIi3a TAKOTO ridpuia.

47. JIBi KIITHHH €BTJICHU 3JIMBAIOTHCS B OJHY TUILIOINHY criopy. OmHa
KJIITHHA Ma€ OYKO-CTUTMY 1 KOBTHI XpoMaToop, Ipyra HE Mae CTHIMH, ajie
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xpoMaTodop y Hel 3eleHuil. SIke TOTOMCTBO 1 B SIKOMY CITiBBiJHOIIICHHI CIIiJT
OUiKyBaTH IIPU IPOPOCTAHHI L€l criopu? 3BEpHITH yBary, 10 €BIJIEHU raio-
1IHl.

48. Cxpemrytotbest ocoonnn AaBbCcEe ta AaBbCCEe. fIky uactuny
MOTOMCTBA CKJIaayTh ocobuuu renoruny AabbCCee, aabbccee, AaBBCCEE?

49. Y Benukoi poraroi Xymo0u reH KOMOJIOCTi (BIACYTHICTh Pir) JoMi-
HYy€ HaJ POTAaTICTIO, a Jaje 3a0apBiieHHsS IepcTi POpPMY€EThCs SK MPOMiXKHA
O3HAaKa MPH CXpellyBaHHi OUTnX 1 YepBoHUX TBapuH. 1) BusHauutu fiMoBip-
HICTh HApOJIDKCHHS TEJSIT CXOXHMH Ha OaThKiB BiJl CXpEIlyBaHHS I'eTepPO3H-
FOTHOI'O KOMOJIOTO YaJIoro OMKa 3 TAKO ) CaMO KOPOBOH. 2) 3a cxpelly-
BaHHs KOMOJIOTO YaJIOT0 OMKa 3 POraTol0 Yajior KOPOBOK HAPOAMIOCS pora-
Te yayie Tens. [1oTiM 1ei OMK CXpEellyBaBCs 3 POTaTOI YEPBOHOIO, POraTO
01J1010, KOMOJIOKO YaJIOF0, KOMOJIOK 01100, KOMOJIOI0 YEPBOHOIO KOPOBAaMHU.
Bix ycix cxperniyBaHb TensaTa OyjM pOraTUMH YaluMU. BH3HAYUTH T€HOTHIIN
OuKa i BCIX MIECTH KOPIB, IO 3 HUM cxpelryBanucs. (Bionosios: 1) 6/16 abo
37,5%;, 2) A — een komonocmi, a — een poeamocmi, B — ecen uepsonoi macmi;
b — 2en 6inoi macmi; Bb — uana macme. 'enomun 6uxa AaBb, xopis: aaBb,
aabb, aaBB, AaBb, AaBB, Aabb).

50. ¥ nypMaHa mypitypHe 3a0apBJIeHHS KBITOK (P) MOMiHye Haa OiiM
(p), a xomroui HaciHHi KOpobouku (S) — Hax raagkumu (S). [lypypHO KBIiTKO-
Ba IJIaJIKa POCJIMHA, CXpelleHa 3 O1JT0KBITKOBOIO KOJ0YO0I0, fana 320 mypmy-
PHO-KBITKOBHX KONMIOUMX i 312 MypImypHOKBITKOBHX TJaJKWAX. BuszHauuTH
(eHOTHIT 1 TEHOTHITH HAIIAJKIB, OICP)KAHUX BiJl CXPEUIYBAaHHA ITMX IBOX
renotuiis F; Mixk co6oro.
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PO31J1 V. AHAJII3 BIAXUJIEHDb BIJ
MEHIEJIBCBKUX ®OPMYJI PO3SIIEIIVIEHHA

YcnaakyBaHHsI 3A1MCHIOETECS Y BIAMOBIIHOCTI 13 MEHAENEBCHKUMHU (O-
PMyJTaM¥ pO3LICTUICHHS, SKIIIO:

1) reHu JOKaNi3yIOThCS B PI3HUX XpoMOcoMax abo Ha JOCUTh 3HAuHIH
BiJICTaHi B OJIHIH XpOMOCOMi;

2) pi3HiI TUIM TaMET YTBOPIOIOTHCS B MEHO31 B OJHAKOBHX CITiBBiIHO-
IIeHHAX (PIBHOWMOBIPHO);

3) TeHeTUYHO Pi3HI THNW 3UTOT 1 BiANOBiHI T€HOTHIIM BUHUKAIOTH 1
BIDKHBAIOTH 3 OJJHAKOBOO BipOTIIHICTIO;

4) (hyHKIISI TeHIB MPOSBISAETHCS TOBHICTIO, OT)KE CIIOCTEPITa€ThCS MOB-
Ha eKCIPECUBHICTD 1 TIOBHA MIEHETPAHTHICTb O3HAK;

5) cnocTepiraeThCs MOBHA JIOMIHAHTHICTD;

6) TOCII N MPOBOASTHCS Ha BEITUKIH BHOIPII.

Bci BigxusieHHs y CHiBBiAHOIIEHH]1 (PEHOTUIIOBUX KJIACiB Cepell Halla[-
KiB F, MOkHa OiMKUTH HA JB1 TPYIH:

— BIIXWICHHS, MO CIIOCTEPITalOThCA 3a HE3aJCKHOTO MEHJCTIBCHKOTO
ycraaKyBaHHsI (PO3LICTIIICHHS 32 TEHOTHUIIOM HE 3MiHIOETHCS);

— BiIXWJICHHS, IO TIOSCHIOIOTHCS OCOOJIMBOCTSMU YCHAJAKyBaHHS OKpe-
MHUX TEHIB (3UeIUIeHEe YCIaJKyBaHHS, 3YCIUICHE 31 CTAaTTIO, HEXPOMOCOMHE
yCIaIKyBaHHS TOIIIO).

PosrisHemMo niepiny rpymny BiJXHUIICHb.

5.1. BigxuJieHHs1, IO CIIOCTEPIralOTHCA 32 He3aJ1e5KHOI0
yCHaAKYBaHHS 03HAK (PO31IeNJIeHHs 32 TeHOTUIIOM He 3MIHIOETHCS)

HezanexxHe ycmaakyBaHHS T€HIB MOXE CYHNPOBOXYBAaTHCh BiIXHIICH-
HSIM B PO3IICIUICHH] 03HaK y F, B MOpiBHSAHHI 3 KITacHYHUMH hopMmymnamu 3:1,
9:3:3:1 i T.1. [Ipy IbOMY pO3IIEIUICHHS 32 TCHOTUIIOM, SIK TIPABUIIO, HE 3Mi-
HIOETBCSI. B OCHOBI BiIXWIIeHb y PO3MICIUICHHI 32 (DEHOTHIIOM HaidacTiiie
JIeKaTh:

a) CTaTUCTUYHI PUYNHU

0) audepeHIiiifHa CMEPTHICTh PI3HUX TEHOTHUITIB

B) OCOOJIMBOCTI B3a€MOJIi OKPEMHX I'€HIB

a) BinxuiaeHHs1, 110 MOSICHIOIOTHLCA CTATUCTHYHUMM NPUYHHAMM,
Haifyacrimre 3B’s13aHi 3 MaJiol0 BHOiIpKor0. OO’ €KTHBHO BH3HAYUTHCH, HACKI-
JBbKWA OTPUMAHWHN B JOCIHIJI pe3ysbTaT BiMOBiIae GopMyii MEH/ENiBCHKOTO
PO3IICIUICHHS, JJOTIOMAra€ CTaATUCTHYHUA METOa OOpOOKH IUPPOBUX NaHUX
7 (xi — kBazpar).

7 BUBHAYAIOTH 32 (POPMYIIOO:
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2
L2oxpza),

ne p — paKTUYHA KUTBKICTh OCOOMH Y KO)KHOMY (peHOTHIIOBOMY KJIAaci;

( — TEOPETUYHO PO3paxoBaHa KUIbKICTh OCOOMH y IIbOMY KJaci 3a ¢op-
MYJIOI0 MEHAETIBCHKOTO PO3IICIUIEHHS], 2 - CyMa ITOKa3HUKIB BCiX KIACIB.

3a 3HAYECHHSIM ;(2 y BIAMOBIAHINA TaOMHIN 3HAXOJATH IMOKA3HUK BIPOTi-
HocTi p. Sxmo p<0,05, To BimxwiIeHHS BiJ KIACHYHUX MEHACTIBCHKUX (Pop-
MYJI BBOKAIOTh BUIIAAKOBHMH.

Tabnuus 3HaueHb ;(2 IpU pi3HUX CTYHEHAX cBoboau (3a dimepom, i3
CKOPOYCHHSM)

KinmpkicTh cTymeHiB WmogipHicTs, P
cBobom (n') 0,05 0,01
1 3,841 6,635
2 5,991 9,210
3 7,815 11,341

2 . . . .

IIpu 3HaveHH] y*, piBHOMY a00 OULTBIIOMY, HiXK BKa3aHe y TaOJIvili, BBa-
JKAIOTh PI3HUII BEJTUYHH, [0 TIOPIBHIOIOTHCS, HE BHITAJKOBHMH, & 3aKOHOMi-
PHHMHU.

Ipukiaaa po3B’sa3yBaHHA 3a1a4

3agaua 1.

B 1905 poni bercon BupimuB nepeBipuTH CIpaBeIMBICTh 3aKOHIB Me-
HZIEJS i MOBTOPHB JOCIINN 13 CXPEIIyBaHHS TOMO3HTOTHAX POCIHH 3 KOBTH-
MU I 3eeHMMHU HaciHuHaMu. B Fj Bci HaCIHMHHU MaiM >KOBTE 3a0apBIICHHS
cim’simonelt, a B F, mpu camo3anuieHHi pOCHH, 10 BUPICIH 3 TiOPUAHOTO
HaciHHs, oxepkaHo 3903 HaciHWHW 13 3eneHuMu Ta 11902 3 KOBTUMH
ciM’simonsimu. Uum miaATBEepAMB nochig beTcoHa cnpaBeyuBICTh 3aKOHY PO3-
merurenns? JIOBECTH 1ie, BUKOPHCTOBYIOUH METO 1 .

HaHno: Po3B’s3anns

1) Cximamaemo TabnuIIO 3a Kiacamu pO3IIeT-
A — I'eH )KOBTOTO HACIHHS  |JIEHHS Ha OCHOBI TOCHIAHUX NU(POBUX JAHHX:
a — I'eH 3eJICHOr0 HACIHHA . KinpkicTh HaCiHWH
P: Q AA x Jaa 2 JKOBTHX |3€JIEHUX | BCHOTO
Fi: Aa Paxiine poswen- | 11907 | 3903 | 15805
nF,: 3903 aa: 11902A- JICHHA

Teopemmane posmen- | 1195, | 3951 | 15805

JIEHHS

p-q 48 -48 -

(p-q)° 2304 | 2304 -
=2
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KinmpkicTb cTyneHiB cBoOoaH (n) po3paxoByeThCs 3a (HOPMYIIO:
n’=n’— 1, ge n' — KIIbKICTb KJaciB PO3LIEILUICHHS.
2_y(p-0q)® _ 2304 2304
q 11854 3951
SIxio ;(zd,ukm;:(), TO PI3HMILI BEJIUYHH, IO MOPIBHIOIOTHCS, BUIIAIKOBI
(aynpoBa rimote3a). [1pu 3HaveHH] ;(2, piBHOMY 200 OLIBIIIE TOTO, IO BKa3aHEe
B TaOJUIli, HyJIbOBA TiMOTE3a BIIKUIAETHCSA, TOOTO BBAKAIOTH PI3HULI BEJIU-
YUH, SIKI NOPIBHIOIOTHCS, HE BUMAIKOBUMH, a 3aKOHOMIpHUMU. B pemti Bu-
najKiB (Koiau ;(2 MeHIIe TabJIUYHOT0) BBAXKAKOTh PI3HUII BUNAJAKOBUMH.
B Hamomy npukiaai 3HaYCHHS ;(2 =0,77 <;(2m06,,,=3,841 (mpu p<0,05) Ta
6,635 (mpu p<0,01).
Binmosine: mocnmix beTcoHa minTBepauB CIpaBeUIMBICTh 3aKOHY PO3-
weruiends Menzens ( ;(2 =0,77<3,841).
0) BixxusienHs, mo noB’s3aHi 3 qudepeHiiiHOI0 CMEPTHICTIO TeHO-
THIIB, MOYKHA TIPOCTEKUTH HA TAKHUX MPHUKIAIAX.

7 =019+058 =077 »*=0,77

3amaua 2.

3a cxpenryBaHHs MiX cOOOI0 YOPHUX MUILEH, 3aBXKIU CIIOCTEPIraeThCs
YOpHE TIOTOMCTBO. 3a CXPEllyBaHHS MiK COOOI0 KOBTHX MHuIIeH 1/3 moromc-
TBa OIUHSETHCSA YOPHOIO, a 2/3 — 5k0BTOM0. SIK 116 MOXKHA TOSICHUTH? SIK MO-
JKHA TEepPEeBIPUTH MPaBHIBHICTH Bamoro mpuIynieHHs FeHeTHYHUMH JIOCTi-
namu?

Jano: Po3B’s3anns

A’ — reH xo0BTOrO KOMbopy miepeti |1) Ha ocHoOBi ananisy renotumis Ta ¢e-
a — TeH YOPHOTo KOJIbopy mepcTi  |HoTumiB Fi" ckimamaeMo cxemy cxpenry-
P Q aax Jaa BaHHS

F'): aa 2)F; @ AYax JAYa

P": Q@ AY-x JA’- )R 1IAAY: 2A%a: 1laa

% F",: 1/3 aa: 2/3 A- THHYTH JKOBTI  YOpHI

Fp-?

TakuM YUMHOM, JOMIHAHTHUH reH A” 0OYMOBIIIOE JKOBTE 3a0apBIICHHS
IepCTi 1, KPIM TOTO, pEIeCUBHUN JeTanbHUM edekT. Lle sBuine Ha3uBaeThCs
mwieTporniero. [TneioTpormis — BIacTHBa OLTBIIOCTI TeHIB 3aTHICTh BIUTMBATH
OJIHOYACHO HA JIEKiIbKA 03HAK opraHizmy. B romosurotHomy crani (4”4”) ren
HECYMICHHH 3 KUTTAM, 1 BIATIOBITHNH Kiac ocobuH B F, He crocTepiraerbes.
Tomy posmennienns 3a ¢penorunom B F, Oyne y cniBBigHomenHi 24- -1 aa (a
He 34-:1 aa, sx nependadeHo MeHaeneM st MOHOTIOpUIHOTO CXPEIlyBaH-
Hs1). [Ipn YoMy posieruieHHs 3a TeHOTHIIOM B F, He 3MiHIo€eThes (1AA:2Aa: ]
aa).
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[epeBipuTy NpaBWIBHICTh IBOTO MPUIYIIEHHS MOXKHA 33 JIOTIOMOTOIO
aHAJI3YyI040ro cxpelryBaHHs. [Ipu cxpelyBaHHI )KOBTUX MHUIIEH 3 YOPHUMHU
3aBXIU OyJie criocTepiraTics pos3lierieHHs y criBBigHomeHHi 1:1 (3a reHo-
THTIOM 1 (DEHOTHUTIOM):

P: Q Aax Saa

F,..: 14a: laa

Jlcoemi  4OpHI

B) BinxuijieHHsl, BUKJIUKAHI HEMOBHUM NPOsABOM (yHKILiii reHis 3a
JAHUX YMOB, 3yCTPIYalOTHCS TyXK€ 9acTo.

HenoBuuii posiB GpyHKITiH TeHa MOKe 00OYMOBITIOBATHCH HETIOBHOKO Tie-
HETPaHTHICTIO EKCIIPECUBHICTIO BiANIOBITHOT O3HAKH.

IleHeTPAHTHICTD — 1€ 10 OCOOMH 3 JAHOI0 03HAKOIO Cepejl YCiX 0co-
OWH, 110 YTPUMYIOTh BIIIIOBITHHH T'€H.

ExcnpecuBHICTE — 116 IHTEHCUBHICTD (CTYIIIHB) MPOSIBY JOCTiIKYBaHOT
O3HAKH{ B 3aJICKHOCTI BiJ] TCHOTUITY Ta 30BHIIIHIX YMOB.

PosrnsaeMo mpukian po3B’s3aHHS 3a4adi Ha HETIOBHY IIEHETPAHTHICTH
TCHa.

3apaua 3.

3a JaHUMH MIBEICHKUX TEHETHKIB, JesAKi (GopMu MM30(ppeHii ycrnamako-
BYIOThCS SIK JOMIHAHTHI ayTOCOMHI O3HaKH. [Ipy IbOMY y TOMO3UTOT TIEHET-
panTHicTs AopiBHIOE 100%, y retepo3urotr — 20%. BuzHauntu #MOBIpHICTB
HapOJPKEHHS XBOPHX JITEH B CIM’T, JIe OJIMH 13 TIOJPYKAKS € TeTCPO3UTOTHHM,
1 IHIIMH HOPMAJILHUM Y BIHOIIECHHI O3HAKH, SIKA aHANI3YEThCs. BusHaunTH
HMOBIPHICTh HApOJHKEHHS XBOPHX JiTel B HUII00I ABOX T€TEPO3UIOTHHUX Oa-
TBHKI1B.

Hanxo: Po3B’s3anns

A — ren mmzodpenii CkJiaziaeMo cxemy CXpelryBaHHS:
a — reH HOpMHU 1)P: Q Aax Jaa

P Q Aax Jaa 2) Fy:

P": Q Aax JAa d a
enerp.AA, aa — 100% ?

Aa—20% A Aa

F.-?

F', -2 a aa

3) posuierutenns 3a penorunom:%F'1(Aa)=
¥ '100% = 50%

Posmennenns 3a renotunom: 1 Aa:laa

4) VY retepo3uroT NEHETPAHTHICTh O3HAKH
ckimamae 20% ab6o 1/5.
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Jiis BU3HAUYCHHS WMOBIPHOCTI HAPOJXKEHHS XBOPUX iTeH B ciM’1 HEOO-
XiZIHO 3HaliTH JOOYTOK HMOBIPHOCTI HOCIHCTBa reHa Ha WMOBIPHICTH HOTo
nposiienss: 1/2 x 1/5 =1/10 a6o 10%

V BHIaJKy reTepo3UroTHOCTI 060X 6atekiB: P Q Aa x 3Aa

Fo:
3d A a % F",(AA) = 1/4 x 100% =25%=0,25
? % F", (Aa) = 2/4 x 100% = 50% =0,5=1/2
A AA Aa
a Aa aa

Hns rereposurot nenerpantHicts 20% abo 1/5. XBopi mité (reTeposn-
TOTH) MOXYTb 3 IBUTHCA 3 HMOBIipHicTIO: 1/5 x 1/2 = 1/10 a6o 0,1. Toxi ¥imo-
BIpHICTH HAPOKEHHS XBOPOT IUTHUHH B IIbOMY IUTIO01 JOPIBHIOE CyMi HMOBI-
PHOCTEH MOSBU TOMO- 1 TETEPO3UTOT 3a JaHor o3Hakoro: 0,25 + 0,1 = 0,35
a6o 35%.

Bionosiov: 6 nepuwiomy sunadxy tMOSIpHICINb HAPOOIHCEHHS X8OPOI Ou-
munu 10%, 6 opyzomy — 35%.

3agayi a5 caMOCTilHHOTO PO3B’A3aHHSA

1. B oaHiit 3 mopix oBenb € TBAPUHU Cipoi Ta YopHOT MacTi. Ilpu cxpe-
IIyBaHHI MK COOOI0 YOPHHX OBEIlb STHATA HAPOIKYIOTHCSA TUIBKH YOPHI.
CxpeliryBaHHs YOPHUX 1 CIPHX OBEIlb J1a€ MOJIOBHHY STHAT YOPHHX, TOJOBUHY
cipux. [Ipu po3BesieHHI B CO01 CIpHUX OBEIlb MOCTIHHO 3’ SABIISAIOTHCS ATHATA Ci-
pi ¥ YOpHI, MPUUOMY CIpHX B JiBa pa3u OlIbIIIE, HK YOPHUX. SIK YCITaTKOBY-
IOThCSI I1i 3a0apBJIeHHS mIepcTi? ApryMEHTYBAaTH BiJIIOBib TCHETUYHOIO CH-
MBOJIIKOIO.

2. JIiHilHI Kapy BiPi3HAIOTHCS BiJl 3BHUAHHKMX JTYCKATUX THM, IO JIy-
CKa B HUX PO3MIllICHA JIUIIE OJHI€I0 CMYKKO0. JIIHIHHICTh TOMIHY€E HaJl JTycC-
katictio. [Tpn cxpenryBaHHi TyCKaTHX KapIliB 3 JTYCKATUMH IIOTOMCTBO JIAIIIE
nyckare. [lpm cxpemryBaHHiI JNiHIHHMX KapIiB 3 JiHIHHHMH B ITIOTOMCTBI
3’sBisteThest 1/3 myckaTux Ta 2/3 MiHIHHUX, IpH IIbOMY IUIOJIOYICTh 3HMKY-
eThbcs Ha 25%.

BU3HAUNTH TEHOTHIN JTYCKATHX 1 JIHIHHUX KapIIiB, aTH XapaKTepHC-
THUKY Jii TeHiB.

3. ApaxHOaKTLIis (MaBydi Maiblli) YCIaIKOBY€EThCS K TOMiHAHTHA ay-
TOCOMHA O3HaKa 3 meHeTpaHTHICTIO 30%. JIIBOpYKICTh — pellecHBHA ayTOCO-
MHa 03HaKa 3 TIOBHOIO IIEHETPAHTHICTIO.

BusHaunTi IMOBIpHICTH TIPOSIBIICHHST 000X aHOMAaJi OJHOYACHO Y Ji-
Tel B ¢iM’1, Ie 00uIBa OATHKK T€TEPO3UTOTHI 32 000Ma MapaMu T'eHiB.

64



4. OTocKIIepO3 YCHaIKOBYETHCS SIK JTOMIHAHTHA ayTOCOMHA O3HaKa 3
neHeTpanTHicTIO 30%. inepTpixo3 (BUpOCTaHHS BOJOCCS MO Kpar BYIIHOT
PaKOBUHM) YCIIQAKOBYETHCS SK O3HAKA, 34€IUIeHa 3 Y- XPOMOCOMOIO 3 ITOB-
HUM TIPOSIBIIEHHAM K 17 pokam.

BusHaunuTti HMOBIpHICTH IPOSBICHHS OJHOYACHO 000X aHOMANiH y mi-
Tel B ciM’, Jie KiHKa HOpMaJlbHA 1 TOMO3UTOTHA, a YOJIOBIK Ma€ OOHIIBI aHO-
MaJii, aje mMatip OyJia HOpMaJIbHOIO TOMO3UTOTHOIO 33 IIMMU TeHaMu. (Biono-
8i0b. 7,5%).

5. Ilpu BUpOIIyBaHHI pOCIMH apabiJoNcuC B yMOBax jabopaTopii iHoIi
3’ SIBJISIFOTHCS €K3EMIUISIPH, IUIOAIOYICTE SKUX TP CaMO3aIIICHHI HE TICpeBH-
nrye 0,7 MI0A0YOCTI POCINH OUIBIIOCTI IAOOPAaTOPHUX JiHil. 3a cXpelryBaH-
HS TaKHX aHOMAJBHUX POCIMH 3 POCIUHAMHU JUKOTO THUITY ILIOJIOYiCTh Ti0-
puaiB F; y monoBuHU 0cOOMH HOpMaibHA (TOPIBHIOE 1), a y MMOJIOBHHH HE Tie-
peuiye 0,7. JlaTn reHeTHYHE MOSCHEHHS LIUM (aKTaMm.

6. JlomiHaHTHUI reH D 3yMOBIIIOE MOSABY y JMIOJUHU OJAKUTHHUX CKIIEp.
BraxuTHi ckitepu cami 1o cobi € HeKiUTMBOIO 03HAKOI0, aJie pa3oM 3 HUMH Y
JIIOJTUHHA PO3BHBAIOTHCS TITYXOTa 1 KPUXKICTh KiCTOK. UOJIOBIK 3 OJIAKHTHUMH
CKJIEpaMHU OJAPYKHMBCS Ha KIHII, sIKA Maja HOpPMalbHi CKilepu. BusHauutu
HWMOBIPHICTh HAPO/DKCHHS y HUX HOPMAaJbHHX JiTEH 1 MiTeH 13 BKa3aHUMHU
e eKTaMH.

7. Tumodeen-PecoBcrkmii Ta IBaHOB BUBYaMN (DEHOTHIIOBUH MPOSB pe-
necuBHol MyTartii Vti y Drosophila fenebris. I myrarist BukinKae mepepsya-
cTy OymoBy a0o0 IMOBHY BIJCYTHICTH TOTEPEYHHMX JKUJIOK Ha KPHJIaX MYyX.
IIposB 1€l MyTariii B roMO3UTOTHOMY CTaHi ckiaB y JiHil Ne20 — 45%, Ne35
— 85%, Ne31 — 100%, ToOTO TIEHETPaHTHICTh aJiesid 3HaYHO BapitoBasia. Bu-
3HAYUTH, KA KUTBKICTh MyX B KOXHIH JIiHIT OyJe MaTh “quKWi’” GEHOTHIT ce-
pexa 300 mpoaHanizoBaHUX 0cOOUH. (Bionogiov: Ne2() — 266 wm., Ne35 — 236
wm., No31 — 225 wm.).

8. I'anc HaxTtcreiiM mocmnipkyBaB CHaJKOBY aHOMAIIIIO JICHKOIUTIB y
KPOJIB, B OCHOBI SIKO1 JIS)KUTH 3aTPUMKA CETMEHTAIIII SIIep MESKUX JICHKOITH-
1iB. Kpoui 3 mieto aHOMani€o )urre3naTHi. IIpy cxpenryBaHHI aHOMaIbHUX
KpodiB 3 HopMansHUMH B F; 217 moTtoMkiB Manu anomairo i 237 Oymu HOp-
ManbHUMH. [IpHu cXpelnryBaHHI aHOMANBEHUX KPOJIIB MK COOOK0 HApOIIIOCS
223 HopManbHUX, 439 3 aHOMaiew 1 39 BKpall aHOMAJIBHUX MOTOMKIB 3 Jie-
(EKTUBHUMH KpPOB’STHHUMH KIIITHHAMH 1 3HAYHUMH BaJaMH CKEIICTHOI CHCTe-
MU; Maike BCi BOHU IMOMEPIH IICIS HAPOIKEHHS. SIK yCIaIKOBYETHCS aHO-
MaJyist kpoBi y kpouiB? TloscHuTH mosiBY 39 3HAYHO aHOMAIILHUX KPOJICHST
MY CXpPEIIyBaHHI aHOMAJIBHUX KPOJIiB.

9. BHacniok 3HAYHOT'O BKOPOYCHHS HIT OJHA 3 TOPOJ Kypeil Ha3BaHa
“nop3arounmu’ Kypamu. [Ipu inky6anii 10000 sienb, oepaHuX BiJ cXpernry-
BaHHJ “TIOB3al04MX’ Kyped Mix co0oro, BUBesocs 7498 kypyar, 3 skux 2483
KypYaTH ONMUHHIJINCS 3 HOPMAITBHUMH JOBIUMH HOTaMH, PEIITa — KOPOTKOHO-
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ri. BU3HaUnTH TEHOTUIN BCIX TPYIl Kype 1 TaTH XapaKTEPUCTHKY [il TCHIB.
(Bionosiow: xopomxonozux nogunno Oymu. 7498:3/4=5632>5015. Ocobunu
AA eunymo, Aa — nossaioui Kypu, aa — Hopmanvhi. I en A enaueae Ha 006xcu-
HY Hie [ HICUMMEIOAMHICMD).

10. Ha octpoBi MeH Ha miBHi AHIIIT BUBEIU HOPOLY KOPOTKOXBOCTHX
Kimok. O uH MOOUTENh IPUBI3 B MOCKBY KomleHsI J)KHMMI 3 KODOTKAM XBO-
ctoM. BiH BHpIC 1 cXpecTHBCS 3 OPOISTIOI0 BYJIMYHOIO KIIIIKOIO, SIKa Majla HO-
pManbHUH JOBrUil XBicT. B pe3ysnbraTi Killlka IpUHECIa YOTUPHOX KOIICHST:
JIBOX KOPOTKOXBOCTHX 1 JIBOX JOBrOXBOCTHX. JIroOWTENb miniOpaB OJHOTO
KOPOTKOXBOCTOTO KolleHs (KimKy). Komu BoHa BUpoOCIa, TI0OUTENIh CXPECTUB
ii 3 Jbkummi. B moMeTi onuHMIIOCS 6 KOLICHSAT, 3 HUX 4 3 KOPOTKUMH XBOCTa-
MU. SIK yCaIKOBYETHCS TOBKUHA XBOCTA Y KIllIOK 3 ocTpoBa Men? Homy mpu
CXpeIIyBaHHI MK COOO0 JBOX KOPOTKOXBOCTHX KillIOK B IIOTOMCTBI 3aBXKIH
ONUHSIOTHCS JIOBroXBOCTI ocoonun? HasecTu reHoTun JHKMMMI 1 BCIX iHIIMX
IMUTOMIIIB MOCKOBCBHKOTO JTFOOHUTES KIIIOK.

11. Y MEKCHMKaHCHKOTO JIoTa TeH, 110 BUKJIMKA€E BIJIICYTHICTh IIEPCTi, B
TOMO3UTOTHOMY CTaHi MPHU3BOJIUTH A0 3aruOesi MOTOMCTBA. 3a CXpEllyBaHHS
JIBOX HOPMAJIbHUX JOTiB YaCTHUHA 3arMHyJa. 3a CXPEIIyBaHHS TOTO X CaMOTO
camIls 3 1HIIOK CaMKOIO 3aru0eri MOTOMCTBA HE CIIOCTepiraeThcs. Aje 3a
CXpeIlyBaHHs MK COOO0 HAIAAKIB IIUX JABOX CXpEIIyBaHb 3HOBY CIIOCTEpi-
rajacs 3aruoenp IyIeHsT.

Bu3sHauuTH TeHOTHIH BCIX 0OCi0, IO cXperryBatncs. (Bionogios.: A — een
HopMmu, a — een giocymuocmi uwiepemi, Aa x Aa; Aa x AA; Aa x Aa).

12. 3a cxpenryBaHHs 4y0aTHX Ka4OK 3 HOPMAJIBHUMH ojiep>kaHo 135 ka-
YeHAT, 3 HUX 62 uybaTux i 73 HOpManbHHUX. Bix cxpenryBanHsa 4y0aTtux Ka-
YOK MiX c00010 3’siBHIIOCS 92 uybaTux 1 44 HOPMAIBbHUX KAYCHSIT, IPUIOMY
JacTMHAa €MOpIOHIB 3arvHyjla Iepel BIIYIUIGHHSIM. SIK YCIaJKOBYETHCS
o3Haka uy0aTocTi? BusHauuTH, sike IOTOMCTBO CJiJl OYiKyBaTH BiJ] CXpeIly-
BaHHsI HOPMAJIBHUX Ka90K MiXk COOOI0.

13. YV OmKin TeH, SKUi BU3HAYAE BUCIOKPHIIICTD, MPOSBISIETHCS TITBKH
B T€TEPO3UTOTHOMY CTaHi, a B TOMO3UTOTHOMY BHKJIHKA€E 3arn0eb OpraHi3-
My. Bigomo, 1o y 0/pKij camIli pO3BHBAIOTHCS 3 HE3aIUTTHEHUX SI€Ib 1 € TO-
MO3HT'OTHHMHU COMATUYHUMH TUILIOiAaMU. BU3HAYUTH (PSHOTHITH 1 TEHOTHITH
MOTOMCTBA BiJl CXpEIlyBaHHS BUCIOKPHJIOI CAMKH 3 HOPMAJIbHHM TPYTHEM.
BusHaunuTH (EHOTHIH I TCHOTHITA HAINAIKIB BUCIOKPHINX OJKIN, SKIIO Bi-
JIOMO, IIO Y CaMIliB B Fe€Mi3UTOTHOMY CTaHI T'eH BHCIOKPHJIOCTI HE MPU3BO-
JIUTH 10 1X 3aruoeni.

14. Tlpuunnoro cunapoma Ban nep XeBe € JOMiHAHTHHN ayTOCOMHHN
IUICHOTPONTHUI TeH, KU BU3HAYae OJIaKUTHE 3a0apBIICHHS CKJICPH, KPUX-
KIiCTh KICTOK 1 TuryxoTy. [leHeTpaHTHICTh O3HAK MiHJMBA. B psiii BUNAAKIB
BOHA CKJIaJa€ 3a OJIAKUTHOIO cKieporo Maibke 100%, 3a KpUXKICTIO KiCTOK —
63%, rmyxoTi — 60%. Hociii 6makutHOI CKiIepy, HOPMAIbHUN Y BiIHOIICHHI

66



IHIIUX O03HAK CHHIPOMY, BCTYIIa€ B ILTIO0 3 HOPMAITBHOIO KIHKOIO, SIKa ITOXO0-
JIUTh 3 O6iarononay4Hoi 3a cunapomoM Ban nep Xese ciM’i. BuzHauutu iimo-
BIpHICTh HApOJPKEHHS B Il CiM’T JIITEH 3 03HAKOK KPUXKOCTI KiCTOK, SIKIIIO
B1JIOMO, IO IT0 JIiHil Y0JIOBiKa O3HAKH CHHJIPOMY MaB JIHMIIIE OJWH 3 Horo Oa-
TBKIB. (Bionosiov: 31,5%).

B 106 BCTymaroTh 1Ba reTepO3UrOTHUX HOCIS OJaKUTHOI CKIIepH, HO-
PMaJIbHI y BIIHOIICHHI 1HIIMX O3HAK CHHIAPOMY. BU3HAaYWTH HMOBIpHICTh Ha-
POILKEHHSA B Wil ciM’1 riyxux niteil. (Bionosiov: 45%,).

15. PetnHOOMacTOMA (37105IKiCHA ITYXJIMHA OKa) BU3HAYAETHCS PLAKICHIM
JIOMIHAaHTHHM ayTOCOMHHM TeHOM. [IeHeTpaHTHICTh PETHHOOIACTOMH CKIla-
nae 60%. BuzHauuTty HMOBIpHICTE HAPO/PKEHHS XBOPUX 1 3MOPOBHUX HiTeH B
HUTI001 IBOX IeTepO3UroTHUX 0aThKiB. Bu3HaunTH HMOBIpPHICTH HAPOIKEHHS
XBOPHX 1 3JIOPOBHX JiTeH B MUIFOOI 3I0POBOI KIHKU 3 TETEPO3UTOTHHUM XBO-
PHUM YOJIOBIKOM.

16. Ilomarpa BU3HAYa€ThCS AOMIHAHTHUM ayTOCOMHUM T'€HOM. 3a Je-
sskumu nanumu (B.I1. Edpoimcon, 1968), nmeHeTpaHTHICTh TeHa y YOJIOBIKIB
cximagae 20%, y )KiIHOK BOHA TOPIBHIOE HYIIIO.

BusHaunTH HMOBIpHICTh 3aXBOPIOBAHHS MOJArpo0 B CiM’1 reTepo3Uro-
THUX 0aTbKiB. BU3HAYMTH WMOBIPHICTh 3aXBOPIOBAHHS IMOAATPOI0 B CiM’1, Jie
OJIMH 3 0aTHKIB T€TEPO3UTOTHHIA, a IHIIIMKA HOPMAJIbHUH 3a 03HAKOO, KA aHa-
J3yeThest. (Bionogiov: 1) 3/4-1/2 (wonosixu)-3/8-1/5 (20%)=7,5%, 2) 1/2
(timogipnicms HapoOicentsi X6opoeo)-1/2 (timogipnicms HaApOONCEeHHsL YON08I-
ka)1/5 (20% nenempanmnicms)= 1/20 abo 5%,).

17. V nesikux KBITKOBHX POCIHH JIOMIHAaHTHHIA T'€H, [0 BU3HAYAE Yep-
BOHHUH KOJip METIOCTKIB, OJJHOYACHO BUKJIMKAE YEPBOHUM BIATIHOK cTebia i
MPOXKHIIOK JINCTS. AJICNIBHUN HOMy T'eH, [0 BH3HAYA€ OUTHI KOJIpP METFoCT-
KiB, HE 3MiHIO€ 3a0apBIIeHHsI cTeOa 1 MPOXKUIIOK JINCTKA — BOHHU 3AJIUIIAIOTh-
cs 3enieHuMHU. JIroOuTens — KBITKOBOJ BUPILIMB 003aBECTUCS O1JIOMENIOCTKO-
BHMH KBITKaMH, sIKi MalOTh TOHKHI apoMaT. B MarasuHi oMy cka3aiu, mo
HACiHHS 32 KOJILOPOM He po3iOpadi, 1 “guctux” Oimmx He Mae. Tomi KBiTKap
KyIIMB TPU MAKeTH HACIHHA i3 Pi3HUX rocnoAapcts i BUcisB ix mo 1000 mTyk.
Ormsimaroun po3cany, BiH 3HAHIIOB, 1[0 HACIHHS 3 MEPIIOro ITaKeTa Jald Ia-
POCTKH TUTBKU 3 YEPBOHUMU MPOKMIKAMU, HACIHHS APYTOTro MaKeTy JalH Va
POCIIHH 3 YePBOHYBATUMH JKHJIKAMH, 3 TPETHOTO — 3 YSPBOHYBATHMH IKUJIKa-
MU OYIIO TUTHKH TOJOBHHA POCIUH. Bu3HaunTH, sIKi 32 (DCHOTHIIOM i T€HOTH-
moM OynmH KBITH B KOKHOMY TOCIONApCTBi. (Bionosiowv: I cocnodapcmeo —
AA, Il — Aa, IIl — 14a:1aa).

18. Jlucuri reHoTHry Pp MaioTh IJIATHHOBE 3a0apBIIeHHS, pp. — cpiOms-
CTO-4OpHE. 3BHYAIHO TUIATHHOBI JHMCHUII MIPU PO3BEICHHI B COOI TAIOTh PO3-
HIeTUIeHHsI Ha 2 MIIATHHOBI 10 1 cpibisicTo-4opHOi. AJle 1HOI HapOIKYIOThCS
YUCTO-01Ti IyIIeHATA, SKI He3a0apoM THHYTbh. SIKUM MoXke OyTH iX reHOTUI?
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19. Y HOpPOK OKpiM KOPHUYHEBOTO 3a0apBIICHHS 3yCTPIiYaeThCs CpibIisic-
Te. CXpelryBaHHs CpiOMACTUX 3 KOPHYHEBUMHE 3aBXKIU Ja€ PO3IICIUICHHS Ha
1 xopuuHeBy Ta 1 cpibnscty. [Ipu po3BeneHHI B c001 KOPHYHEBUX HOPOK CPi-
OJIACTI HIKOJW HE BHIIEIUIIOTHCS. SIke TOBUHHO OyTH TIOTOMCTBO BiJ CXpe-
IIyBaHHSA CPiOISICTUX HOPOK MiXk CO00I0?

20. Ipu cxpemnryBanHi Apo30(dia i3 3a4aTKOBUMH KpHUJIAMH 1 HOPMaJlb-
HUX 0coOWH B F, oltepykaHO po3IneruieHHs 4626 HOBrokpwiux 1a 1234 Mmyxu
i3 3auaTkoBuMH Kpumamu. HeBaxKko BIEBHUTHCS (HATIPUKIIAN, METOIOM z),
110 BIIXUJICHHS BiJl TCOPETUYHO OUikyBaHOTO 3:1 € 3HaYHUM. B oMy mpuuu-
Ha TaKoro BimxwieHHS? YW MOKHA 3a JAHUMH JOCIIy BUSHAYMTH BiTHOCHY
JKUTTE3NATHICT 3UTOT, TOMO3UTOTHHUX 32 aJIeJIeM 3a4aTKOBHX KPHUII?

5.1.1. B3acMmonist HeaJleJILHUX IeHIiB

AHai3 TuriOpuIHOTO CXpelyBaHHS CBIAYUTH MPO Te, IO PO3UICTIIICHHS
9:3:3:1 3mifiCHIOETHCS JIMIIE 32 HE3aJCKHOTO YCIaIKyBaHHS O3HaK. Baxm-
BOIO YMOBOIO ITLOTO € BiICYTHICTh B3aEMOJIT MIXK aJle)IIMH PI3HUX T'EHIB.

Ane y OyIb-SKOTr0 OpraHi3My KO)XKHa HOTO BJIACTHUBICTh (HAIPUKIAL 3a-
OapBJICHHS IIEPCTI KPOJIS, TOBXXKHWHA KOJIOCA KHTA Ta iH.) BU3HAYAETHCA JIEKi-
JbKOMa TeHaMHU. B 1iboMy BHTIQJIKY alieNi pi3HUX T'eHIiB B3a€EMOJIIOTH OJIUH 3
onuuM. Ilpu npomy B moToMcTBi auretepo3urotu (F;) cmocrepiratumyThbes
HE3BHUYAlHI CIIBBIIHOIIEHHS po3ieruieHHs 3a ¢penorunom 9:3:4, 9:7, 13:3,
15:1 Ta iH. B 3aJEKHOCTI Bill XapakTepy B3aeMOJil TeHIB (PO3IICIUICHHS 3a
TEHOTHIIOM TIPU LIbOMY HE 3MiHIO€ThCs). [ eHeTHYHMI aHalli3 BKasye, 1O IIi
HE3BUUAiiHI PO3IIEIUICHHS YSBIISIOTH COOOI0 BUIO3MIHEHHS 3arajibHOi (op-
My 9:3:3:1.

3amayi Ha B3a€EMOJII0 HealeIbHHX TEHIB PO3B’SI3YIOTHCS 33 CXEMOIO,
MPOTIOHOBAHOIO ISl TUTIOPUIHOTO CXPEIIYBaHHS, OCKIIBKH TYT yCHAIKyBaH-
HS PI3HMX Tap aJIeiB TaKOX B1IOYBAETHCS HE3AJIEKHO 1, KPIM TOTO, B pe3yib-
TaTI 3JIUTTS TaMET YTBOPIOIOTHCS Ti )K CaMi CIIOJTyUEHHS aJIeliB, MO W AJIs TH-
ribpugHoro cxpenryBaHHs. HeoOXigHO muie mam’sTaTd Mpo XapakTep B3ae-
MOJil TeHIB Ta MPaBWJIFHO BH3HAYATH ()EHOTHI TOTOMCTBA i OaTHKIBCHKHUX
bopm.

3amavi MOXKIIMBI B IBOX BapiaHTax:

1. 3a gaauM (heHOTUTIOM OATHKIB 1 TUIIOM B3a€MOJIii HEaJIeJIbHUX T'eHIiB
BU3HAYUTH T€HOTHII i ()EHOTHUI TOTOMCTBA;

2. 3a PO3IICIUICHHSAM B MIOTOMCTBI BU3HAYUTH ()EHOTHI 1 TCHOTHI OaTh-
KiB 1 XapakTep B3a€MO/Iii HEAJICIbHUX T'eHiB.
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MeToanka i NPUKJIAAN PO3B’A3YBAHHA 32124
Y

KoMniemeHTapHicThb.

VY BUMAJKy KOMIDIEMEHTAPHOCTI TOMIHAHTHI KOMIUIEMEHTApHI TCHU TIPU
CHUIBHOMY 3HaxXOJ/DKEHHI B TeHOTHUIi (A-B-) 3yMOBIIOIOTH PO3BUTOK HOBOI
O3HaK{ B MOPIBHSHHI 3 €0 KOKHOTO reHa okpemo (A-bb ta aaB-), npudomy
B F, crnocrepiraerbcsi po3ieruieHHs 32 (GEHOTHUIIOM B TaKMX BiJIHOIICHHSIX:
9:7,9:3:3:1, 9:6:1, 9:3:4.

PosrisiHeMo 3aKOHOMIPHOCTI PO3IIEIUICHHS Ha TIPUKIIAIax:

a) po3IIeIuIeHHs 9:7 crocTepiracThes Py KOMIIEMEHTApHINA B3aeMOIiT

JIOMIHAaHTHHX aJielliB JBOX T€HiB, SIKi HE MalOTh CaMOCTIHOTO MPOSB-
nenHs: AAbb x aaBB— AaBb; AaBb x AaBb —94 - B -; 7aa — ma—bb.

Hanpuxnan:

3apaua 1.

IIpu cxpenryBanHi ABOX OiTOKBITKOBHX (hDOPM 3alaIlHOTO TOPOIIKY MO-
TOMCTBO OIHHHJIOCS IypIypHUM, a B F, BinOyiocs posmierieHHs y BiJIHO-
HIEHHi: 9 MypIypHUX : 7 OLIOKBITKOBUX (hOPM.

Buznaunti peHoTHIN TOTOMCTBA F).

HaHo: Po3B’s13aHHs: N
A — reH 6intoro 3a6apBieHHs P : AAbb ©" x aaBB " '
a — ren 6e36apBHOCTI Fy : AaBb™P™P™) x AaBp (WPHPHD

B — ren nposiB. 3abapBiIeHHS F, : 9A- B- : 3aaB-: 3A-bb :1aabb
b — ren BincyTHOCTI 3a0apBICHHS Tlypn.(9) 6ini (7)

P : AAbb x aaBB
F, : AaBp"™PmP™)

F,-?

Bionogiov: 6 F, ymeopunucsa 2 genomunosux xnacu: 9/16 nypnyphux
ma 7/16 6inoxeimrosux.

0) posmemieHHs 9:3:3:1 pu KOMIUIEMEHTAPHOCTI CIIOCTEPIraeThCs TO-
I, SIKIIO KOKHHUK 3 TBOX KOMILIEMEHTAPHUX T'eHIB Ma€ caMocTiliHe (GpeHOTH-
MOBE TPOSIBJICHHSI, & B3aEMO/Iis IMX T'€HIB BU3HAYAE MMOSIBY HOBOI O3HAKH.
Hanpuxnan:

3agaua 2.

Bercon i [lenHer 3HaliuIM yTBOPEHHS HOBHX O3HAK MPH aHai3i GpopMu
rpebHs y Kypel. ABTOpH CXpEllyBalH IiBHS 3 TPOSIHIOMOAIOHUM rpeOeHeM 3
KYPKOIO, sIKa Ma€ Topixonoaionuii rpedins. B Fy Bei kKypku mManu HOBY Qop-
My IpeOHsI — TOpoXOmoiOHy, a B F,, oepkaHoMy BiJl CXpellyBaHHS IMiBHIB 1
Kypel 3 TOpiXomoaiOHUMK IPeOIHIISIMH, BiIOYI0CS pO3IICTUICHHS.
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BusnaunTi posmieruieHHs B F, 32 peHOTUIIOM Y Kypeit.

Jano:

A — reH TpOsSHIONOAIOHOTO IpeOHS
a — TeH BiJCYT.IPOSIBIICHHS O3HAKU

B — res ropoxonofiOH. rpedHs

b — ren BigcyTHOCTI (heHOTHITOBOTO

Po3B’s13aHHs:

P: aaBB(ropixonoa.) x Aabb (TposiHIONON. )
F1: AaBb (ropixomnon.) x AaBb (ropixoroz.)
le 9A-B- (ropixomox ) - 32aB- (ropoxomopn). .
3A-bb (TposHI0NO. ) - 1 aabb (poctuii )

TPOSIBIICHHS O3HAKU
P;: aaBB x AAbb
Fl:AaBb (ropixononi6Hi)
F,—?

Bignosiae: B F, yrBopHiIuCs YOTHPH (PEHOTUIIOBUX KJIAacu: ABa OaThKiB-
CBKHX — (TpOSHIOMOAIOHUH 1 TopoxomoAiOHuiT) o 3/16 YacTHHH BiJl BCHOTO
ITIOTOMCTBA, Ta JIBa HOBUX — ropixononionwuii (9/16) Ta npoctuii (1/16 gactu-
Ha ITIOTOMCTBA.)

B) posmieruieHHs 9:6:1 nMpu KOMIIEMEHTApPHOCTI CIIOCTEPITraeThCsl, SKIIO
HeaJIeNIbHI TeHU KOXKHUM OKPEMO BHUKJIMKA€E PO3BUTOK Ti€l K caMol O3HAKH, 1X
B33a€EMOJIis — IHIIOT, a Y IUTOMO3UTOTH 32 PEIICCUBHUMU aJeJISIMH ITUX TCHIB
CIIOCTEPIraeThCs TPETS O3HAKA:

AAbb x aaBB— AaBb ; AaBb x AaBb —9A4-B- : 34-bb ma 3aaB- : 1aabb.

Hanpuknan:

3agaua 3.
VY rap0y3a (Cucurbita pepo) € coptu 3 pizHOIO (popMoro TUIOAY: cheprd-

HOM0, TUCKOTOAIOHOI 1 mogoBxkeHow. CdepuuHa GopMa IMIOAY € perecuB-

HOO TIO BiIHOIIEHHIO JO JAMCKOMOMIOHO1. Bin cXpelryBaHHS pOCIUH 3 IIJIO-

Jamu cepuanoi Gopmu (Pi3HOTO MOXOPKEHHS) 3’ SIBJISIOTHCS TIOpHIHI poc-

JIMHH, K1 MarOTh IJIOU TUTbKK JUcKonoaioHoi ¢popmu. B F, Bin cxperryBan-

HS pociuH F; MK c0000 3 SBISIIOTHCS BCi TPH MOKIHUBUX (DEHOTHIIOBHX

KJIACH B CITIBBIIHOMICHHI: 9 MTUCKOMOMIOHUX:6 chepuaHIX: | TTOTOBKEHHIA.
BusHaunTy THN ycnajKyBaHHS IIUX O3HAK 1 TEHOTHUIM OaThKiBCHKUX

hopm.

HaHno:

A —reH chepranoi hopmu

a — TeH MOJIOBXKEHOI (hOPMHU IIJIOTY

B — ren cdepuunoi popmu

b — rer nomoBxkeHoi popmu

A-B — muckomnonioHa gopma

Po3B’s13anHs:

P :Aabb P x aaBB t<P)
F1:AaBB (nuckonozn.) x AaBb (mauckonon.)
Fp: 9A-B- (1emon) . 35,3 bep):
3A —bb (ctep.) . laabb (TIo1OBIKEH)

P2
F-?
-2
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Bionogiov: mun ycnaoxkysanus 03HaK — KOMHAEMEHMAPHICMb, 2eHOMU-
nu 6amukiscokux ¢opm AAbb i aaBB.

T) posuennenns 9:3:4 3a GpeHoTurom B F, crioctepiraTUMETbCs, SKIIO
JOMIHAHTHHH aJIelIb OJHOTO 3 IBOX KOMIIEMEHTAPHUX TeHIB (HAPHUKIam, 4)
Jlie cCaMOCTIIHO, a 1HIIMH TeH (B) JIuile B IPUCYTHOCTI reHa A:

(AAbb x aaBB— AaBb; AaBb x AaBb —9A4- B-; 34- bb; 4aa-)

Hanpuknan:

3agaua 4.

VY apony (Linum usitatisimum) asnens A Bu3Hauyae 3abapBICHUI BIHYHK,
a — He3abapBieHni BiHuuk (O1Iuit), B — GJIaKATHUN KOJIp KBiTKH, b — poxe-
BHH. 3a CXpEIlyBaHHS POCIIHH JIbOHY 3 POXEBUMHU i OLIMMH KBiTKaMHu ri0pu-
JIHE TIOTOMCTBO Ma€ KBIiTKM OJIAKUTHOTO KOJBOPY, a B F, crioctepiraerses po-
3IIETUICHHS B CITIBBITHOMICHHI: 87 OMakuTHUX; 39 poXkeBUX; 28 OUTHMX KBITOK.

Bu3HauuTH THI yCHaaKyBaHHS O3HAaK i po3mieruicHHs B Fy Ta F, 3a re-
HOTUIIOM.

HaHxo: Po3B’s3anHs:
A-TeH 3a0apBIICHOTO BIHUMKA Ha ocHoBi aHamizy ¢peHOTHIIB 0aTh-
a — TeH He3a0apBJIEHOTO BIHYMKA KIBCBKUX (OPM CKIIAIaEMO CXEMY
B —reH 61aKuTHOTO KOIBOPY CXpEIIyBaHHs _ .
b — ren poxkeBoro KoILOPy P: Aabb ®**™ x aaBB ©"" )
P: AAbb x aaBB Fp: AaBb ©mamimid) o A qBp (Grawmiii)
Fli AaBb
n F,: 87A-B-:39A-bb:28aaB- a6o aabb
F,-?
Fg:
0 d AB aB Ab ab
AB AABB AaBB AABb AaBb
aB AaBB aaBB AaBb aaBb
Ab AABb AaBb AABB Aabb
ab AaBb aaBb Aabb aabb

F,: 9A-B-: 3A-bb : 3aaB- : 1aabb
-

Ouak. I pOXK. : [Qh174
Bionosios: oznaxu yCﬂa()KOGyiOl’anﬂ 3a munom KOMn/leMeHmClpHOCmi.

Emicras.
B inmomy THI B3aeMomii TeHIB — emicTasi Bi0OyBa€ThCs MPUTHIYCHHS
Ii1 OIHOTO TeHa IHIIUM, HeaJleabHuM oMy renom (A >B abo A >b).
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I'enu — npurHivyBavi Ha3WBAIOTHCS iHTidiTOpamMu abo cympecopamu, a
TCHU, [Tis SIKUX MPUTHIYYIOTHCS — TITOCTATUIHUMY TCHAMH.

VY BUmNaIKy ITOMIHAHTHOTO emicTasy iHrioiTop noMiHaHTHUH 1 B F; cmo-
CTepiraeThCs 1Ba BUAM po3mieruieHHs 3a Genorumom — 12:3:1 ta 13:3.

Posmierurenns 12:3:1 B F, crioctepiraerbes, KMo 4>B, npuyoMy TeHH
A 1 B KOXXHHUI OKPEeMO KOHTPOJIIOIOTH MPOSBIICHHS Pi3HUX O3HAK:

AAbb x aaBB —AaBb; AaBb x AaBb —12A4-B- : 3aaB- : laabb.

Hamnpuxnan:

3amaua 5.

[Ipu cxpeuryBanni muOyni (Allium cepa L.) 3 4epBOHUMH ¥ OUTUMU 1TH-
OynmuHamu B Fi Bci pocnuHM TUTBKHM 3 OimuME monamu, a B F, cnoctepira-
€Tbcs po3ieruieHHs: 12/16 — 3 6imumu, 3/16 — 3 uepBoHuMH, 1/16 — 3 KOBTHU-
MU IOy TMHAMHU.

SKI0 MO3HAYUTH TeH, IO BU3HAYA€E YEPBOHUHN KOJIp IJIOAIB, uepes 4,
JKOBTHUH KOJip — a, TeH-1HTi0iTop — /, loro penecuBHUi anenoMopd, sIKui He
MPUTHIYYE MPOSBICHAS 03HAKA — i, TO (OPMyJIa PO3MICIUICHHS Ma€e TaKuil BU-
INIENH

P: AAii (4epBOHMIA) x aall (6inmit)

Fi: Aali ©™x Aali @

Fo: 9A -1 -: 3 1-aa: 3A-ii: 1 aaii

Bini(12)  : ueps.(3) : xori (1)

F,:

) oAt | A | oa | o
Al AAII AAli Aall Aali
al Aall Aali aall aali
Ai AAT AAii Aali Aaii
ai Aali Aaii aali aaii

[pu momMiHaHTHOMY emicTasi po3niemieHHs 13:3 crocTepiraeThbes, Ko
peleCUBHMI ajenb, SIKUA TNPHTHIYYETHCSA, Mae ToM camuil (heHOTHIOBHI
edexT, mo i roMiHaHTHUH iHri6iTOP (I = a):

AABB x aabb—AaBb;

AaBb x AaBb — 13 A-B- (abo aabb, a6o aaB-) : 34-bb.

Hanpuknan:

3agaua 6.

VY kykypyms3u (Zea mays) 3abapBIeHHS 3epHa MOXKE OyTH IypIypPHUM
(4) i 6inuM (a), MPUIOMY CHHTE3 IMIrMEHTY MOJKE IPHUTHIYYBATHCS JOMIHAHT-
HUM iHTiOITOpOM I (I=a).

BusHaunTy renotunu i peHotunm 0aThkiBChkuX hopm, Fi Ta F,.
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Po3B’s13anns:

P: HAA ©79 x jjag €119

Fi: liAa ©9x [iAa

Fr:91-A-:31-aa:1iiaa: 3iiA-
6ini (13) myp(3)

Fs:

3 . .
0 IA la iA ia

IA IIAA | TIAa | LAA | LiAa
Ia ITAa Ilaa liAa liaa
1A LAA | liAa | 11AA | iiAa
ia liAa liaa iiAa liaa

IIpu periecuBHOMY ericTasi iHTi0iTOp penecuBHUi. Sk 1 B OAHOMY 3 BH-
MaJIKiB KOMIUIEMEHTapHOI B3a€MOJIii TeHIB, BiIHOLIEHHS ()eHOTUIIIB B F, mpu
PELIeCUBHOMY €ImicTasi BUpaxaerscst popmynoro 9 : 3 : 4 (aa >B — abo bb) :
AAbb x aaBB—AaBb; AaBb x AaBb —94 — B - : 34 -bb : 4 aaB — ta aabb.

JilicHo, B mpukiani i3 3a0apBiICHHSAM BiHUMKA y JIbOHY PELIECUBHUI
anens (@) He JO3BOJISIE IPOSBUTHCS aHi OJIAKUTHOMY, aHi pO’KEBOMY 3a0apB-
neHHio (a >B Ta a >b), T06TO HpHUrHiYye IX (IUB. KOMIUIEMEHTAPHICTD).

[Ile omuH THN B3a€MOJIi1 TeHIB — MOJIiMepisi, a00 OJHO3HAYHA JIisl TeHIB.
Jlyis miAKpecieHHs: 0JJHO3HAYHOCTI, OJIHAKOBOI JIii pi3HUX TeHiB, iX MO3Hava-
FOTh OJTHAKOBUMH CUMBOJIAMH, JOAAF0UH JIKIIe pi3Hi mudpu: 41, A2 1 T.1.

VY BumnasKy HeKyMYJSITHBHOI NoJiMepii XxapakTep MPOSBICHHS O3HAKU
He 3MIHIOETBCS B 3aJI€KHOCTI BiJ KUTBKOCTI JOMIHAHTHHMX T'€HIB B T€HOTHIII.
Hanpuxnan, y kypeit (Gallus gallus) omepenicts Hir BU3HaYaeThCS TOMiHAH-
THUMH aJIeJISIMU PI3HHUX T'eHIB: A1, Ta A,.

P: AlAlAZAZ (3 onepiHHsAM) X 2181258, (6e3 onepinHs)

Fl . Al a A2 a (3 omepiHHAM) x AlalAzaz (3 omepiHHAM)

F:

9 6\ AlAz Alaz alAz a;ay
A1Ar ATAIALAS | A1A1 A8y | Ajai ArAr | AvaiAjay
Ajay | AjA1Aay | AjAa8; | AjaiAzay | Ajarazay
alAz AlalAzAz A1a1A2a2 alalAzAz alalAgag

a8 | Aja1Aza; | Ajajazay | aja1Azay | a1@1aap

Fz.’ 9A1-A2 -3 Al —aday . 3 ajay Az -1 ag aA1aay
3 onepiHHsM Hir ((15) : 6e3 onepinns ( 1)
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B F; cepen 15 ribpumis 3 omepiHHSIM HIr € i TaKi, KOTPi MalOTh YOTUPU
JoMiHaHTHI aneni (A1414242) 1 pu (A14142a7), 1 nBa (Araidzay), 1 oguH
(A1a1a2a5); xapakTep ONEPIHHS HIr B WX BUIAIKaX OJHAKOBHIA.

[Ipu kymyJsiTuBHii mojimMepii cTyMmiHb BHpaXKEHHS O3HAKH 3aJICKHUTh
BiJl KUIBKOCTI IOMIHAHTHHUX T€HiB. 3a TaKUM THUIIOM YCIaJIKOBYIOTbCA BCI Ki-
JBKICHI 03HAKW — PiCT, Bara, SMIIEHOCKICTh KypeH, KiJIbKICTh MOJIOKa Ta HOro
JKUPHICTh, KUTBKICTh OlJIKa B €HIOCTIEpMI, IMBUAKICTH Tedil 010XIMIYHHX pea-
KILi{, BJIACTUBOCTI HEPBOBOI CUCTEMH TBapHH 1 T.A., TOOTO BCi O3HAKH, fAKi
MOJKHA BUMIPSATH 1 MiJpaxyBaTH.

Hinscon-Ene B 1908 porii cxpenryBaB JiHil MIISHUIT, SKi PO3PI3HSIUCS
3a 3a0apBlIEHHIM 3epHa: 3 TEMHO-YEPBOHUM 1 OinuM 3abapBieHHsIM. TeMHo-
YepBOHE 3a0apBIICHHS 3€pHA CIIOCTEPIranocst y 0coOUH, B TEHOTUI SIKUX 0y-
JIM Bl aJIeJIbHI TTapu JOMIHAHTHUX TOJIMEPHHUX T'eHIB y TOMO3UTOTHOMY CTa-
Hi — A14142A4,. PetlecuBHa AUTOMO3UTOTA 3a [IMMU TEHAMH a1d1d2d; 0OYMOB-
mroe Oine 3abapBieHHs 3epHa. [Ipu cxpenryBanHi nux ¢opm B F; 3epHa Oynu
yepBoHUMH (A1a142a3), a B F, BinOyocs posiierieHHs (B 3aJIeKHOCTI BiJl Ki-
JBKOCTI aneniB A1 Ta A,) Ha psaa GopM 3 rpajaiiero 3a0apBIIeHHS BiJl TEeMHO-
YepBOHOTO 110 O110TO:

P AlAlAZAZ (me,uHo—qepeOHe)x 1010207 (6ine)
Fl . AlalA2a2 (csim.na—ltepsor—te)xAlalAzaz (ceimno-uepsone)
Fo - 14141445 : 2 A1A1Aza; © 2 ArarArAs -

memno-uepeone (1/16) uepsone (4/16)
4 AlalAg ay . 1 AlAlazaz o1 ala1A2A2 g 2A1a1a2a2 N 2611611/12612 N Ialalazaz
ceimauo-yepsone (6/16) 6nido-uepsone (4/16) oine (1/16)
Fs:
9 g A1A2 A1a2 a1A2 a dy

A1Ay | AALACAS | A1AAvay | Ajai ArA, | Ajar Ajay

A3y | AtA1ACay | AjAraz3; | AjaiAjay | Ajaiana

aA; | A1 AvA; | AjaiAqa, | a1a1AA, | a1a1A0a,

aay | AjaAcay | Ajajazay | aja1A03y | 2131353,

TakuM 9UHOM, TIPH MOJIMEPHOMY YCIaaKyBaHHI ocoOmHH F, yTBOpIO-
I0Th Oe3mepepBHHUN BaplallifHUN psA 3a KUIBKICHUM BHPKCHHSM JTAHOT
o3Haku. [Ipy BU3HAUCHHI 03HAKM TPHOMA MapaMH IOJIIMEPHUX T'€HIiB CIIBBij-
HomeHHs (eHoTHmiB B F, Oyne (63:1), mpuuomy cepen 63 ¢dheHOTHINIB, B Te-
HOTHII IKUX € Bix 1 10 6 anemiB A, A, A Tpafanis y BUpaKEHHI 03HAKH Oy1ie
OUIBII TIIABHOKO, HIX TPH Jii TBOX Map MOJIMEPHUX T'eHIB. 3a TUIIOM IOJIiMe-
pii ycnaJIKOBY€EThCS ITMEHTAIIIS IKIPH Y JTFOIVHU.
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OTxe, BCl BUIIAJAKH B3a€EMOJIIT TeHIiB (KOMIUIEMEHTApPHICTh, €IicTa3, Io-
JiMepis) € BUAO3MIHEHHAM KJIACUYHOI MEHIEMBChKOI (pOpMYIH AUTIOPUIHO-
ro posmieruieHHst 9:3:3:1 y BUNaiKy CXpelryBaHHs JBOX JUTETEPO3UTOT.

3anaui AJ151 caMOCTiiiHOTO PO3B’I3aHHS

1. Y 3amamrHoro ropoiiky YepBOHE 3a0apBJICHHS KBITOK OOyMOBJICHE
CTIOJYYECHHSIM JIBOX KOMIUIEMEHTAPHHUX — TOMiHaHTHUX TeHiB C ta P. [Ipu Bi-
JCYTHOCTI OJJHOTO 3 HHMX a00 JBOX MIrMEHT HE YTBOPIOETHCS 1 KBITKM 3aiIH-
IIAIOTHCS OLTNMH.

a) Cxpemena 6ia pociimaa CCpp 3 6inoro ccPP. BuzHaunta GpeHOTHIT
MIEPILIOTOo MOKOJIHHS Ti0puiB. BCTaHOBUTH XapakTep po3IlIeIuieHHs 3a (heHo-
THIIOM 1 TEHOTUIIOM B TIOTOMCTBI, OJIEp’KaHOMY BiJl CXpellyBaHHs Tiopuais F;
MDX c000I0.

6) KiTku nurerepo3uroTHoi 4epBOHOI POCIMHM 3aluieHi MHIKOM Oi-
7101, periecuBHOI 3a 060Ma MapaMu aneniB. BusHauuTH XapakTep po3ILericH-
Hs 32 ()EHOTHUIIOM B IIOTOMCTBI BiJI ITLOTO CXPEIyBaHHS.

2. CxpeurytoThes JBi JiHiT HOPOK 3 O€KEeBUM Ta CipuM 3a0apBleHHAM. Y
riOpuiB Mepuoro MOKOJiHHA HPOSIBUIIOCS TUKE KOpPUYHEBE 3a0apBIICHHS
mepcTi. B apyroMy mokosiHHI, oJiepKaHOMY BiJl CXpElIyBaHHS OCOOMH Tiep-
IIOT'0 TTOKOJIIHHS MiX COOO0, CIIOCTEpIraeThCs po3MIeIUIicHHs: 14 cipux, 46
KOPHYHEBHUX, 5 KpeMOBHX, 16 OexeBux. Sk ycrnaakoBylOThCS I 3a0apBicH-
HA?

BBecTn TeHeTHYHI CHMBOJH 1 HAMMUCATH T€HOTHUIIH BHUXITHUX TBapuH i
MOTOMCTBA.

(Bionosiow: 3a munom komniemenmaprocmi: P :AAbb x aaBB; Fy1: AaBb ;

KopuuHesi

Fy:94-B- :3aaB - : 3 A—bb : I aabb)
Kopuunesi  cipi beoicesi Kpemosi

3. [Ipu cxpelryBaHHI YOPHOI KPOIBYMXH 3 OLTHMM KPOJIEM BCi KPOJICHSTA
MEPIIOTrO MOKOMIHHS OMUHWINCS YOpHUMHE. [Ipy 3BOPOTHHOMY CXpEIlyBaHHI
riOpuziB nmeporo MOKOMiHHSA 3 O1TMM OaThKOM onepxaHo 18 6imux i 7 gop-
HUX TBapHH. SIK yCIagKOBY€eThCS JaHUH THIT 3a0apBICHHS IEPCTi Y KPOIiB?
(Bionosiow: 3a peyecusnum enicmasom, P : AAIl x aaii —F1: Aali x aaii —

4opHi oini 4opHi oini
Fu - 1Aali : laali : 14aii : 1aaii)
yopHi  6ini 6ini 6ini

4. Y xypeii 3ycTpidaroTbest 4oTHpH (HopMu rpedHs, 0OyMOBIIEHI B3a€EMO-
niero nBox map reHiB. ['eH R gerepminye TpossHmononiOHuit rpedinb, redH P —
ropoxomnoniouuii. [Ipu cromy4eHHi UX T'eHiB PO3BUBAETHCS TOPIXONOAiOHIIA
rpe6inb. [Itaxu, penecuBHi 3a oboma reHamu (rpp), MarOTh MPOCTHIA JTUCT-
KOTOIIOHMI TPeOiHb.
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a) ['omosurorHa ocobuHa 3 TPOSHAOMOAIOHMM TpeOHEM CXpelleHa 3
0COOHMHOI0, TOMO3UTOTHOO 32 TOPOXOIOoAiOHNM rpebHeM. BusHauntu deno-
THI iX MOTOMCTBA B IIEPIIOMY Ta JPYroMY HOKOJiHHSIX.

0) CxpenieHi 1Bi 0COOMHHU 3 TOPiXONoAiOHUM TpebHeM. Ky 00 To-
TOMCTBA Oy/yTh CKJIaaTH NTaXH 3 TOPiXOoaiOHIM rpeGHeM?

B) CxperiieHi ocoOMHA 3 TOPIXOIMOAIOHIM Ta 0COOMHA 3 MPOCTUM Tped-
HsamMu. [loTroMcTBO ckamanocs 3 Kypdar 3 TOPIXOMOAiOHUM, TPOSHIOMOMI0-
HHUM, TOPIXOMOAIOHNM 1 IPOCTUM T'peOHAMU B PiBHIH KitbKkocTi (1o 1/4). Bu-
3HAYUTH TEHOTUIH OATHKIBCHKIX OCOOHH.

r) OcoOuHa 3 TPOSHIOMOMIOHUM T'pEOHEM CXPEIIYEThCS 3 OCOOHMHOIO,
sKa Mae ropixonofiOHuii rpedinb. B meprnomy mokosiHHI ojepxaHo mo 3/8
0COOUH 3 TOPOXOIMOIIOHUM IpedHEM Ta 3 TPOSHAONOAIOHUM, 10 1/8 — 3 ropi-
XOIOMIOHMM Ta 3 MPOCTUM. BH3HAYNTH T€HOTHUITH OATHKIBCHKUX OCOOWH Ta
HOTOMCTBA

5. 3eneHO03epHUI COPT JKUTA TP CXpellyBaHHi 3 OinosepHUM nae B F;
3elleH1 HAaCIHHUHY, a B F, — posmienieHns 3a 3abapBicHHAM: 89 HACIHUH 3eie-
HUX, 28 )0BTHX, 39 Oinux. Sk ycmamkoByeThcs 3abapmieHHs HaciHHA? 1llo
OJIEPKUMO, SIKIIIO CXPECTHTH TiOpuau F; 3 TOMO3UTOTHUMH KOBTO3EPHUMH 1
01I03epHAMU POCTUHAMH?

6. IIpu cxpelnryBaHHI YOpHOT KypKH 3 OLTMM TIBHEM BCi Kyp4arta 4opHI.
B ananizyrouomy cxpenryBaHHi ojepxano 28 0inux Ta 10 4opHUX KypuaT. Sk
YCIaIKOBYEThCS 3a0apBIICHHS onepiHHA? SIKi TeHOTHITH BCiX (hopm?

7. Tlpu cxpelryBaHHI IBOX COpTIiB rap0y3a, sKki MaroTh OuTi miomau, Fq
Takox OinomuizHe, a B F, cioctepiraersbest posmerieHHs: 12 6inommigHux : 3
JKOBTOILTITHUX : | 3 3eJeHUMH IUToJaMU. BU3HaUMTH XapakTep yclaaAKyBaHHS
3a0apBJIeHHS 1 TEHOTUIN BCiX (GopM. SIk Ha3UBAETBCS TAKWHA THIT YCHAAKY-
BaHHS?

8. Ilpu cxpelryBaHHI JBOX KapiIMKOBHX POCIHH KYKYPYA3H OICP>KaHO
MOTOMCTBO HOPMAalbHOI BHUCOTH. B IpyroMy MOKOMIHHI B CXpEIIyBaHHS
Mi>K COOO0 POCIIMH IIEPIIOTO TOKONIHHS O/IepKaHO: POCIMH HOPMAIBGHOI BH-
cotu 452, xapnukoBux — 352. 3amponoHyBaTH TiNOTE3y, SKa MOSCHIOE pe-
3ynpTaTd. Hammcatu cxeMy cXpelryBaHHS, BBOISIYM BiAIOBIMHI T€HETHYHI
CHMBOJIH.

9. YV monuHM BpOKEHa IIyX0Ta MOXe Bu3HauaTucs redamu d ta e. Jis
HOPMAJBHOTO CITyXy HEO0OXiTHa MPUCYTHICTh B TEHOTHUII 000X TOMiHAHTHUX
aJIeNiB IUX TeHiB. BU3HAYNTH reHOTHITH OATHKIB B HACTYITHHUX JBOX CiM’SX:

a) obumsa OaThKM IIyXi, a 1X 7 AiTedl MalOTh HOPMAJBHUI CiyX; 0) y
TIIyXHUX 0aTbKiB 4 IMTyXUX TUTHHH.

(Bionogiow: a) DDee x ddEE; 6) Ddee x ddee a6o ddee x ddee).

10. B numro6i 1BOX HOPMANBHUX JIFONIEH 3’sBHIAcs TIyXOHIMa TUTHHA
anpOiHoc. [TosicHuTH, YoMy TIe BiIOYJIOCS; HAITUCATH T'EHOTUIN OATHKIB 1 JIH-
TUHH.
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11. PicT MOOMHN BU3HAYAETHCS B3a€EMOJIEI0 JIEKUTBKOX IMap alelliB 3a
TUTIOM KyMYJISTUBHOI HOdiMepii : A; Ta ai, A, Ta ap, A3 Ta as. laauBinyymu 3
a1a1020203a3 MaOTh CaMUM HU3BKWEA 3picT — 150 cMm, 3 TeHOTUIIOM
A141A42A4243A3 — HaiBummuit 180 cM (KOXHMIA TOMIHAHTHHUH T€H JOJa€ 10 Po-
cTy 5 cM). Ilnem’st mrofeil HU3BKOro 3pocTy OepeThes B IMOJIOH OPJOI0 BOTHIB
3 IUIEMEHI, SKE CKIIAJa€ThCs TUTbKU 3 BUCOKUX Jtojiel. [lepeMorkili BOMBAIOTh
YOJIOBIKIB 1 OAPYKYIOTBCA 3 KIHKAMH [IHOTO TJICMEHI.

1) Sk po3mominsAThes niTH i OHYKH 3a 3poctoM? Hakpecnurtu rpadidne
300paXeHHS 3aJIeKHOCTI POCTY BiJl JIO3M T'€HA .

2) Bu3HauYWTH pICT JIOACH, TeTEPO3UTOTHUX 3a BCiMa TphOMa IMapaMu
TeHIB pocTy. (Bionogionv: 165 cm).

3) Husbkopocia jkiHKa BUHIIUIA 3aMiXK 3@ YOJIOBIKa CEPEIHBOTO 3POCTY.
VY mux Oyno 4eTBepo mitel, ski Maiu pict 165 cm, 160 cm, 155 cMm, 150 cm.
BusHauuTu reHOTUIN 0aThKIB Ta iXHIH picT. (Bionosiov: mamip — ajaiaray —
150 cm, bamoro — AyarAaz — 165¢cm).

12. V nmenumi Oida i YepBoHa MIrMEHTAIS 3¢pHAa KOHTPOIIOETHCS
TphOMa MapaMu anemniB; 4;—ay, Ay —az, A3 —az. PocnuHu, penecuBHi 3a BciMa
TpbOMa IapaMu ajieiiB, MaloTh Oini 3epHa. [IpucyTHicTh ofHOTO a0 Oinblie
JIOMIHAaHTHHX TEHIB OOYMOBITIOE€ JOMIHAHTHE YepBOHE 3a0apBICHHS 3EpHA,
SIKE TIOCHITIOETHCS TIPH 301IbIIEHH] KITBKOCTI JIOMiHAHTHHUX TEHIB.

a) Ilpu cxpenryBaHHI TOMO3UTOTHOT YEPBOHO3EPHOI POCIUHHM 3 Oino3ep-
HOWO B F, ofiepkaHO po3MICIICHHS Ha YepPBOHO3EpHI U Oi03epHi B CITIBBi-
HomenHi 15:1. Ckinpku map JOMIiHAHTHHUX T€HIB Mana 0aTbKiBChKa YEpBOHO-
3epHa pociarHa?

6) Ilpu cxperyBaHHi TOMO3UTOTHOI IMIIEHHIII 3 YSPBOHUMHM 3€pPHAMH 3
pOCIUHOIO, sika Mae Olle HaciHHA, B F, olepkaHO PO3IICIUICHHS y BiJHO-
meHHi: 1 pocianHa 3 61TMM HaciHHAM Ha 63 — 3 yepBoHUMH. CKIJIBKY Tap J0-
MIHAHTHHX T'eHiB Ma€ 0aThbKiBChbKa YepBOHO3EPHA POCIUHA?

13. YV rpunukiB 3BU4aiiHUX Gopma Mmiojia 3aJeKUTh BiJl JBOX Map MOJi-
MEpHHX TeHIiB. PociuHHM, SKi MalOTh X04a O OJUH JOMIHAHTHHH I'€H, MAlOTh
IUTOAW TPHUKYTHOI (OpMH i HE BiAPI3HIIOTHCS Bil POCIMH, SKi MarOTh JIBa,
TpH, YOTHPH JAOMIHAHTHUX reHH. PociHHY, SKi HE MarOTh KOIHOTO JTOMiHAH-
THOTO I'eHa, Aat0Th TUIOAH AUIEnoAi0H0T popMu.

a) CxpelieHi IeTepO3WIOTHI POCIHHH, SKI MalOTh TPUKYTHY (QOpMY
wioaa. BusHaunTH po3mieruieHHs 3a GEHOTUIIOM i TeHOTHIIOM B F».

0) PocirHa 3 TpHKYTHUMH TUIOIaMH CXPEIICHA 3 POCIHHOIO, TUTOTH SKOT
MaloTh siinenoaiony ¢opmy. B F, criBBinHOIIIEHHS B MOTOMCTBI ckjano: 3
TpukyTHUX: 1 siinenoniona. BctanoBuTH reHOTHITN OAaTHKIB.

14. 1) Skmio xBa mynara (4ia1A>a;) MArOTh AITEH, YW MOXKHA OYiKyBaTH
cepe/l HUX MOBHUX HerpiB? 6imux? mynatiB? 2) SIky 1010 CKIaAaTUMYTh Ji-
TH KokHoro Tury? 3) UM MOXHa OYiKyBaTH y MOAPYXIOKS MyJaTiB miTed
OUThII CBITNINX, HDK BOHH cami? 4)Uu MokHA O4iKyBaTH Bin OiLTMX OaTbKiB
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JIUTEeH OLTBII TEMHHUX, HK BOHU cami? (Bionosiov: 1) mak, 2) nosnux neepie
A1A414245 — 1/16, 6inux araraza; — 1/16, mynamie - 14/16, 3) max, 4) ui.)

15. Un MOXyTh JiBa CBITJIONIKIPHX HETPU MATH JiTeld OUIbII TEMHHX,
HiK BOHM cami? abo Oumbin cBiTmx? Yomy?Ska mkipa TemHine A;41azds,
AlalAzaz, alalAzAz?

16. YV monepHU ojepaHi HACTYIHI JaHi Ipo ycrmaakyBaHHs 3abapB-
JICHHsI KBITKH: P : ypITypHi KBITKH X OBTI KBITKH, F1 : BCi pociuHH 3 3e1e-
HUMH KBiTKamu, Fp: 169 — 3 3eneHuMu kBiTkamu, 64 — 3 mypnypHuMH, 65 — 3
JKOBTHMH, 13 — 3 Oimumu. BkazaTu reHOTHITH Pi3HUX TPYI POCIIUH 1 MOSICHUTH
pe3yIbTaTH CXPEUTyBaHb.

17. B nepuioMy MOKOMiHHI Bii CXpellyBaHHs 3€JICHOTO i Oi10ro XBHUIS-
CTUX MAaITyXOK BCE TOTOMCTBO OyJ10 3el1eHUM. B Apyromy HmokouiHHI BUILIS-
FOTBCS HACTYITHI ()EHOTHUIIOBI KJIaCH B CITIBBIAHOIICHHI: 29 3eNeHHX : 8 KOB-
TUX : 9 OnmakutHHX : 2 Oinmx.l)BusHauute reHoTHnHM OaTHKIB 1 HaIaAKiB
2)Axi we aBa HEeHOTUITOBHUX KIIACH MAIyT MOXHA CXPECTUTH, 00 oJepxaTu
TaKe ) came po3IneruieHHs B F,?

(Bionosiow: 1) P: AABB x aabb —F; : AaBb x AaBb —F, : 94-B-3aaB- -

3eneni oini 3eneni 3eneni 3eneni Jicoemi

34-66 :1laass, 2) scosmux 3 braKumHumu.)
bnaxumni oini

18. Tlpu cxpemnryBaHHI Kypel 3 TPOSHIOMOMIOHHM Ta TOPOXOMOTIOHUM
rpebGHEM BCe MTOTOMCTBO OIMMHHIIOCS 3 TOPIXOMOAIOHAM TpebiHmeM. 3BOPOTHE
CXpellyBaHHs iX 3 OaTbKaMH, II0 MarOTh TPOSHIOMOMIOHWH T'peOiHb, a0
MOJIOBUHY HAIIAJKiB 3 TOPiXOMOAiOHNM IpeOHEM 1 MOJIOBHHY 3 TPOSHIOMOMI-
Oonum. [Ipu cxpenryBaHHI HamaakiB F; OMH 3 OJHUM OKpIM OJIEPKAHHUX
(hopM TpeOHS B MOTOMCTBI 3’SIBHJTUCS OCOOWMHH 3 TPOCTHM JIMCTKOIOIIOHUM
rpebreM (mpubnu3Ho 1/16 dvacTuHa).3amucaTd TEHOTUIHM OCOOMH B YCIX
CXpPEIIYBaHHAX 1 BKA3aTH, SIK YCIAIKOBY€EThCs (hopMa IrpeGHs y Kypeil.

19. ¥V 3anamHoro roporka reau C i P OKpeMO BUKIHKAIOTH Oije 3a0ap-
BJICHHS KBITOK, ITypITypHE 3a0apBIICHHs OIEPXKYIOTh BHACIIIOK IMPUCYTHOCTI
B I€HOTHUII 000X JOMIHAHTHUX T'eHiB. PociuHy 3amamrHoro roporika 3 myp-
IIyPHUMH KBITKaMU CXPEIICHO 3 POCIHHOIO, IO Ma€ Oii KBiTKH. B moTomcTBi
OJIepKaHO MMOJIOBUHY POCIUH 3 MYPITyPHUMH 1 MOJOBUHY 3 OLTUMH KBITKaMHU.
Sk e MoxHa osCHUTH? BU3HAYMTH MOXKIIMBI TEHOTHIH 0AaTHhKIBCHBKHX POC-
JIVH.

20. IIpu cxpemryBaHHI IBOX T€HETHYHO PI3HHX IiHIA Apo3odinw, ski
MAaroTh SICKPaBO-YEpPBOHI 0Ui, B MEPIIOMY ITOKOJIiHHI BCi OCOOMHH ONMHMHMINCS
3 TEMHO-YEPBOHUMH OYUMa (ITUKHUI THUI), a B APYTOMY IOKOJIiHHI CIIOCTEpi-
ramu posmiervieHds: 100 MyX 3 HOpMaIbHHUMH O4YMMa i 75 — 3 sSCKpaBo-
yepBoHUMH. CKIJIbKU TeHIB IpUKAMaIo ydacTh y cxpemtyBanHi? 1llo omxepxu-
MO, SIKIIO CXPECTHTH MyX 3 HOPMAJIBHHIMHU OYMMa 3 TIEPIIOrO MOKONIHHS 3
Jpo3odinaMu oHi€el 3 6aTbKIBCHKUX JIHIH?
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21" Sk nokasas me Memzens, y TOpOXa JKOBTHH KOJIIp CiM’I0JIel 10-
MiHye HaJ 3eneHuM. Ane depe3 100 pokiB micis pobit Mennens craino Bino-
MO, IO B CIM’SAOJISIX TOPOXY 3€JICHOTO KOJBOPY MICTHTBCS IMITMEHT XJIOPO-
(i, a )KOBTI ciM’SI/10JTi HIOTO HE MalOTh. B IbOMy 3B’SI3Ky BUHUK CYMHIB BiJl-
HOCHO JTOMIHYBaHHS >KOBTOTO 3a0apBJICHHS HaJ 3€JICHUM, OCKIIBKU BIACYT-
HICTh MPOJYKTa, B JAHOMY BUTAJKY XJopodina, HaildacTime MoB’s3aH 3 pe-
[IECUBHOIO MyTari€eto. J{iicHO, Mpu cXpelnlyBaHHi iHIIOTO COpTa KOBTOHACIH-
HOTO TOPOXY 3 POCIMHAMH, SIKi MalOTh 3€JIeHI HaCiHUHM, TiOpuIHE HACIHHS
(F1) omuHMIIOCS 3 )KOBTMMH HAaCiHWHAMH, a B IPYTrOMY HOKOJIIHHI OJepyKain
HACTYITHE PO3IICIUICHHS HACIHHA 32 3a0apBIICHHAM: 252 )KOBTHX, 63 3eJICHUX,
21 nacinnHa 6exeBoro konpopy. Hamucatu cxemu cxpeliyBaHb, BCl MOKIINBI
TeHOTHUIIM POCIIMH 13 )KOBTUM 3a0apBiIeHHSAM ciM’simoneld. BusHauuTh, sk yc-
MaJKOBYEThCS 3a0apBIICHHS CiM’siolielt y ropoxa?

22. Ilpu cxpeliyBaHHI poCIUH KBacoil 3 OLMMMH HaCIHUHAMU 3 POCIH-
HaMU, 10 JAl0Th KOPUYHEBE HACIHHA, B MEPIIOMY IMOKOJiHHI BCe HACIHHS
OTNIMHWIIOCS MyPIIYPHHUM, a B Apyromy — 560 mypmypaux, 188 kopuaneBmx,
265 6inux. SIK e MOKHA TOSCHUTH? BHU3HAYMTH TEHOTUIM BHXITHUX HopM,
F, ta F, . lllo ogepxuMo, SIKIIO TiOpUOM TEPIIOrO MOKOIIHHA 3BOPOTHBO
CXpECTHTH 3 OinozepHUM OaTbkoM? KopuuHeBo3epHUM OaThKOM?

(Bionogiob.: mun 63aemo0ii eenie 3a6apeneHus — Kpunmomepis (8i0cymuicme

Genomunogoeo nposeneHHs cena, AKWO GiH He 83AEMOOIE 3 HealeIbHUM 2e-

nom): P: AAbb x aaBB —F,: AaBb —F,: 94-B- : 34— bb :3 aaB-: 1 aabb)
9nypn. : 3 KopuuH. ;o 46in

23" CyrHicTh Tak 3BaHOr0 GoMOEiCHKOro (heHOMEHy B TOMY, 110 B CiM’i,
ne 6atbko MaB O Tpyly KpoBi, a MaTH Ipymny B, Hapoaunacst 1iB4uHKa 3 O
IPYIOIO KPOBI, IO € 3p03yMUTHM. AJle, KOJU JIBUMHKA MiApocia W BHUIILIA
3aMiX 3a YOJIOBIKa 3 TPYINOI0 KPOBi A, Y HUX HApPOAMIOCS JBi AIBUMHKH — IIe-
plIa 3 rpymnor kpoBi AB, npyra — 3 rpynowo O. HapomxeHHs T1iIBUUHKY 3 TPY-
TOX0 KpoBi 4B Bix MaTepi 3 Tpynoro O BUKIHKAIO SBHE HEMOPO3yMiHHS. AJre
B JIITEpaTypi OMHCAHO I JCKIIbKa MOMIOHUX BUMAJAKIB. 3a MOBIIOMIICHHAM
Makk’tocika, JIesKi TeHETHKH MOSICHIOITh IIe SBHUIIE PIJKUM PEIECHUBHUM
CMICTATHYHUM TEHOM, 3JaTHUM INPHUTHIYYBaTH IO TeHiB, O[O0 BHU3HAYAIOThH
TpyIu KpoBi 4 Ta B.

1) ITpuitmaroun 1io0 TiMOTE3y MPO MPUCYTHICTh PEIIECHBHOTO aJIeIs TeHa
H, BCTaHOBHUTH T€HOTHITH OCOOHMH BCiX TPHOX MOKOJiIHb, OMMMCAHUX B OOMOCH-
CbKOMY (hpeHOMEHI.

2) BusHaunTH WMOBIpHICTH HApOMKEHHS AiTedl 3 O TpyIHolo KpoBi B
ciM’1 mepIoi T0YKH 3 TPETHOTO MOKOIIHHS, SKIIO BOHA BUIJIE 3aMiXk 3a TaKO-
T'0 5K 32 TCHOTHITOM YO0JIOBIKa, SIK BOHA CaMa.

24. 3abapBIicHHS] MUIICH BU3HAYAETHCS JBOMA TapaMH HeaJleIbHUX He-
3ueruieHuX reHiB. JlomiHanTHHN anenb oaniei mapu (C) oOyMOBIIOE cipuid
KOJIIp HIEPCTi, PEleCUBHUM anenb (¢) — yopHuil. JIOMiHAHTHHI allelib iHIIOTO
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rena (/) crpusie mosiBi 3a0apBIICHHS, OTO PELIECHUBHUN ajellb MPUTHIYYE 3a-
OapBJIeHHS.

1) IIpu cxpenryBaHHi Cipux MHIIEH MK co00r0 ofepkano 58 cipux i 19
YOpHUX MUIIeH. BU3HAYNTH TeHOTHITH 0aThKIBCHKHUX (OPM 1 TOTOMCTBA.

2) Ilpu cxpelryBaHHi Cipux MUILEH M cO000 0epkKaHO MOTOMCTBO 3
82 cipux, 35 6inux Ta 27 yopHHX MuIIeH. BU3HAYUTH FreHOTHITH OATHKIB 1 1MO-
TOMCTBA.

25. YV tyroBoro moBkompsaa (Bombyx mori) 3abapsieHHs KOKOHY BH-
3HAYAETHCS NMPUCYTHICTIO B TEHOTHINI JIBOX JIOMIHaHTHUX anelniB (4) Ta (B), a
0OiJia 3aNeXUTh BiJl peliecHBHUX aneniB (a) Ta (8). B pe3ynbpTati cxpeniyBaHHs
JIBOX PI3HUX OUTOKOKOHHHUX IOPiJ MOXYTb 3’ SIBUTHCS KOBTOKOKOHHI TiOpH-
nu. Busnauutu Fy ta posmemnnienns B F; 32 renotunom i peHoTUIOM.

26. [Ipu cxpemnryBaHHI YOPHOTO KpOJis 3 OUIMM ITOJIOBWHA TiOpumiB Fi
Ma€ 4OpHUI KoJlip MIepCTi, OJOBUHA — Cipuil. Y Apyromy MOKOJiHHI OTpH-
MaHo 16 cipux kpouiB, 14 yopaux, 10 Oinnx. BusHauntu reHOTUIIN OaThHKIB,
noromctBa Fq ta F).

27. Tlpu camo3anmiIeHH] 3eJIeHOT POCIHHH TOPOXy ojepkaHo 544 3ene-
HUX 1 45 XJI0poGUIBHUX CBITIO-3€lE€HUX pOocHuH. II0SCHUTH PO3ILEIUICHHS.
BusHauuTH reHOTHIT BUXIITHOT POCIHHHU. SIK MOXHa BUKOPHUCTOBYBAaTH MYTa-
HTHI POCJIMHHU JUIS TIOAAJBIINOT CENEKIIMHOT POOOTH, SIKIIO BOHH OIMHHATHCS
SKUTTE3TATHUMU?

28. Bix nutto0y HerpiB 1 OUTMX HAPOHKYIOTHCS MyJaTh. AHaJli3 IIOTOMC-
TBa BEJIMKOI KUTBKOCTI UTFO0IB MK MYJIaTaMH JIaB po3mieruieHHs 1: 4 : 6 : 4 : 1.
®DeHOTHIOBO 11 Oy YOpHi 1 011l HAIIAIKK, MYJIaTH, @ TAKOXK TeMHI U CBITIIi
MynaTi. BU3HaUUTH KiTBKICTh I'€HIB, [0 00YMOBIIIOIOTh 3a0apBICHHS LIKIpH,
xapakTep 1X B3aeMO/Iii Ta FTeHOTUIHM OaThKIB 1 HaIaAKIB. SIk BH BBaXKaeTe, YH
MOJe BiJ IUT00Y 017101 *KiHKK 3 MyJaToM a0o 3 appuKaHCHKUM HETPOM Ha-
POIUTHCS 30BCIM YOpHA TUTHHA-Herp? Yomy?

29. 3eneHa pocianHa KyKypyI3U MU CaMO3alHJICHHI ga€e O0mm3bKo 15/16
3enenux i 1/16 6imux (JretanpHUX) cisHIIB. [osicCHUTH i pe3ynbTaTd, BU3HA-
YUTH TEHOTHIT BUX1AHOT POCIHHH.

(Bionogiow: 3abapenenns pociunu KOHMPOIOEMbC 08OMA NAPAMU HeANeNb-
HUX 2eHis, SKI 63aEMOO0IIOMb 3 MUNOM HEKYMYIamuenoi nonimepii. P
A]_CllAzClz).

30. Ilpu cxpelryBaHHi Kypei i MiBHIB 3 OIIEPEHUMH HOTaMH 3 TBOX Pi3HUX
TiHil B Fy Bei Kyp4aTta Maiu onepeHi HorH, a B F, 64 Kyp4eHs Maiu OrepeHi Ta
5 — romi Horu. Konu cxpectuim ocobuH 3 F; i3 ronoHorumMu ocobnnamu 3 F»,
TO ogepxanu 37 Kypdyar 3 onepeHuMH Ta 11 3 roaumu Horamu. Sk ycmazko-
BYETHCS 03HaKa? BU3HAYNTH reHOTUIN BUXIJJHUX MIiBHIB Ta KyPOK.

31. ¥V BiBca KoJtip 3epeH BU3HAYAETHCS JIBOMA MTapaMH HE3YCTUICHUX MiX
co0or0 reHiB. OJIMH TOMIHAHTHHUI T'eH 0OYMOBIIIO€ YOPHHUI KOJIp, APYTHiAd —
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cipuii. ['eH 9OpHOTO KOJNBOPY MPHUTHIUYE T'eH ciporo koiapopy. O6umsa pere-
CHBHI asiesli 00yMOBJIIOIOTH Oijie 3a0apBIICHHS.

1) Ilpu cxpelyBaHHI YOPHO3EPHOTO BiBCa B MOTOMCTRBI CIIOCTEPIraeTh-
sl po3IeIuIeHHs Ha 12 4opHO3epHHUX, 3 cipo3epHUX Ta 1 3 OLTUMH 3epHAMHU.
Bu3HaunTH TeHOTUIH OCOOUH, IO CXPEIIYIOThCS, Ta TCHOTHITH iX TOTOMCTBA.

2) Ilpu cxpernryBaHHi 01J103€pHOTO BiBca 3 YOPHO3EPHHUM OJICPXKAHO T10-
JIOBHHY POCIHH 3 YOPHUMH 3€pHAMH, [IOJOBUHY 3 CipuMH. Bu3Haunté reHo-
TUIH (HOPM, SIKI CXpPEIlyBaTHUCs.

32. [Ipu cxpelryBaHHI JKOBTOILTITHOTO rap0Oy3a 3 OUTUM BCe MMOTOMCTBO
Majo Oum momu. Ilpu cxpelryBaHHI OJepKaHUX TiOpHUIIB Mik cobor B F;
BiIOyJI0CS PO3IICIUIEHHS: POCIMH 3 OimuMu Iuogamu — 204, i3 >KOBTUMH —
53, i3 3e1eHUMHU — 17. BU3HAUUTH TeHOTHUIH OATHKIB 1 HAIAIKIB.

33. YepBoHe 3a0apBiIeHHS TUOYIHMHN IIHOYITI BU3HAYAETHCS IOMIHAHTHUM
TEHOM, )KOBTE — HOTO PEIICCUBHUM aJielieM. AJIe IPOsIBJICHHS TeHa 3a0apBIICHHS
MOXKITBE JIMIIIE 32 MPUCYTHOCTI 1HIIIOTO, HE3YEIUICHOTO 3 HUM JIOMiHAHTHOTO
TeHa, PEICCHBHHUN aliellb SIKOTO TPUTHIuye 3a0apBlieHHSA 1 [UOYJIMHYU OITH-
HAIOThCS OiTMMHU. PocivHa 3 YepBOHOKO ITUOYIMHOKO CXPEIeHa 3 POCITHHOIO 3
JKOBTOIO IIMOYIHHOI0. B MOTOMCTBI 3’sIBIIHCS (DOPMH 3 YEPBOHUMH, YKOBTUMU
1 OLMu UOyTMHAaMU. BU3HAUYNTH TeHOTHITN OATHKIB 1 TOTOMCTBA.

34. YV nronuHY € JeKibka GopM craakoBoi KOpoTko3opocTi. [TomipHa
dopma (Big -2,0 mo - 4,0) i Bucoka (Buiie —5,0) mepeaaroTbes SIK ayTOCOMHI
JIOMIHAaHTHI He34eIUIeHI MK co0oro o3Haku (A.A.MamunoBcekuid, 1970). B
cimM’1, ie MaTip Oyiia KOPOTKO30pOK0, a 6ATHKO MaB HOPMAaIBHUH 3ip, HAPOIH-
JI0Cs IBO€ JAITEH: MOUKa i cUH. Y TOYKU BUABMIIACS ITOMipHA (hopMa KOPOTKO-
30pOCTi, a y CHHa — BHCOKa.

BusHaunti WMOBIPHICT HAPOPKEHHS HACTYITHOI JAMTHHH B ciM’i 0e3
aHoMaltii, IKIIO BiIOMO, 1110 y MaTepi KOPOTKO30PICTIO CTPAXKAAE TITLKU OJMH 3
OatpkiB. CniJi MaTH Ha yBa3i, IO Y JIIOJIEH, SKi MArOTh TeHH 000X (POPM KOpOT-
KO30POCTi, TIPOSIBIIIETHCS JIUILIE OJTHA — BUCOKA. (Bionogiow. 1/16).

35. V manyr-HepO3Iy4HHUKIB KONIp Iip’s BH3HAYAETHCS JABOMA IapamMu
HE3YeTUICHNX HeallelbHUX reHiB. CIomydeHHsS JBOX JOMiHAHTHHX TCHIB BH-
3HaYa€ 3eJICHUH KOJip, CIIOMYYCHHs JTOMIHAHTHOTO I'eHa 3 OJHIET mapy Ta pe-
[ECUBHUX T'€HIB 3 JPYroi BU3HAYAE KOBTUH a00 OJAKUTHHIA KOJip, PEICCUBHI
0coOMHH 32 000Ma mapamMu MaroTh OUTHIT KOJIp.

1) IIpu cxperryBaHHI 3eTCHUX TMAITyT-HEPO3TYIHHKIB MK cOOO0I0 oJiep-
’KaHO IOTOMCTBO 13 55 3emenux, 18 sxoBTux, 17 OmakutHUX Ta 6 Olnux. Bu-
3HAYUTH TCHOTHITH OATHKIB 1 TOTOMCTBA.

2) 3o0mapk mpHciIaB 3aMOBJICHHS Ha OLIHMX MaIy>KOK. AJle CXpellyBaHHs
ICHYIOUMX 3€JICHUX Ta OJaKUTHHX OCOOWMH HE JaBayio OUIMX Mamykok. Busna-

YUTH TCHOTHUIIH iCHYIOUMX Ha (epMi nraxiB. (Bionosiowv: 3eneni AABB, 6aa-
xumni AAbb a6o Aabb).
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36. IIpu cxpelnryBaHHI YOPHUX COOAK MOPOAM KOKEP-CHAHIENb OJepiKa-
HO NMOTOMCTBO YOTUPHOX MacTeil: 9 4opHux, 3 pyaux, 3 KOpUIHeBUX, 1 CBIT-
T0-X0BTUH. YOopHUI KOKEep-CIaHienb OyB CXpENICHUH 13 CBITJIO-)KOBTHM. Bin
IILOTO CXPEIIYBaHHS B TIOMETi OYJIO CBITIIO-)KOBTE IIYIICHS.

Ske crhiBBiIHOLIEHHS MacTeil B MOTOMCTBI MOKHa OYIKYBaTH Bil cxpe-
IIyBaHHS TOTO  CaMOTr0 YOPHOTO CIIAHIeNS 13 COOaKOK OTHAKOBOTO 3 HAM T'e-
HoTHUna?

37. KBiTKH 3amaniHoro ropomky OyBaroTh 0ii i yepBoHi. [Ipu cxpemry-
BaHHI JIBOX POCJIMH 3 OITMMH KBITKaMH BCE TIOTOMCTBO OITMHUIIOCS 3 YEPBO-
HUMH KBiTKaMu. [Ipu cxpelryBaHHI HAIIA KiB Mi>K COOOI0 BHSIBIIEHI POCIIMHU
3 YepBOHUMH 1 OLTMMH KBITKaMH y BiTHOIIEHHI 9 4epBOHUX Ta 7 OLIHX.

BusHaunT reHOTHNH 0AaTHKIB M HAIIAJKIB MEPIIOro Ta JAPYroro MOKO-
JiHb, TaTH XapaKTEPUCTHKY TCHAM.

38. ®opma 1ioAiB y rapOy3a Moxe OyTu cheprudHOr0, AUCKOMOAIOHO0
Ta TIOJOBKCHOIO | BU3HAYAETHCS JIBOMA MapaMH HE3YCIUICHUX HealeTbHUX
TeHiB.

1) IIpu cxpenyBaHHi JBOX POCIHH i3 chepruaHO0 (HOPMOIO II0AA Ofe-
PKaHO MOTOMCTBO i3 POCIHH, SIKI JAarOTh JIMIIE AUCKOMOAiOHI ruioau. Ilpum
CXpeIlyBaHHI AUCKOMOAIOHNX rapOy3iB MiX cOOOK OJIepKaHO IMOTOMCTBO 3
POCHHH, SIKI Tal0Th BCi TpH (HOPMH IUI0JA: 3 TUCKOMOAIOHUMH TuToaaMu — 9,
i3 chepuyHUMHU — 6, 13 MOAOBKEHUMH — 1. BU3HAUMTH TeHOTHNH OaTHKIB 1
MOTOMCTBA TIEPIIOTO 1 IPYroro MOKOJiHb.

2) Ilpu cxpenryBaHHi AUCKONOIIOHUX rapOy3iB 3 POCITHHAMM, SIKi JalOTh
MOJIOBXKEH1 TUIO/X, B TIOTOMCTBI OJIEP>KaHO CIiBBITHOIICHHS: | JUCKOMOMAi0-
HU: 2 chepuunux: | mogoBxeHHH. BU3HAUNTH T€HOTHIIN POCIHH, 110 CXpe-
IIYIOTBCS, Ta IXHIX HAIIAJIKIB.

3) Ilpu cxpemyBaHHI TUCKONOAIOHMX rapOy3iB i3 chepuyHuMH onep-
’KaHO TTOTOMCTBO, SIKE HAMOJIOBUHY CKJIANOCs 3 POCIUH i3 AUCKOMOTIOHUMH
TUTOJIAMH, HANOJIOBUHY — 13 cheprnaHnMY. BU3HAYHTH TE€HOTUIIH POCIHH, IO
CXpEIIyBaJINCS, Ta IXHIX HAII IKiB.

39. KonbopoBi Bapiairii B 3a0apBlieHHI KOHEH BH3HAYAIOTHCSI CIIOTYYCH-
HSM TPHOX Iap HE3YCIUICHUX HealeldbHUX TeHiB. Pi3HMM MacTsaM BigmoBima-
I0Th HACTYITHI T€HOTHITH:

aaB — E — 2nioa macmo aabbee — pyoa

A — B —E — caspaca A —bbE — 6ynano-caspaca
A — bbee — conosa A — B — ee — muwacma

aa B — ee — bypa aabb E — oynanna

1) CxpernryBaiucs TOMO3UTOTHI caBpaci Ta pyai KoHi. BusnaunTu iimo-
BipHI CITIBBITHOIIEHHS MacTeH BiJi CXpEIlyBaHHsI iX HAIAIKIB MK CO0OIO.

2) Ilpu cxperryBaHHI pyJ0i Ta caBpacoi KOHEH HapOIWIIoCs py/e Jioma.
Slxka WMOBIPHICTH TOTO, IO JpYyre JOMIa BiJ I[bOIO CXpEHIyBaHHS Oyae Tex
pyaum?
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40. Y HOpOK, SIKi PO3BOIATHCS B 3BIPIBHHUIBKUX T'OCIIONAPCTBAX, KOJip
XyTpa BH3HAYAETHCS BOMA TapaMy HE3YCIUICHUX HealelbHUX TeHiB. Jlomi-
HaHTHI TeHH 000X aJelliB BH3HAUYalOTh KOPHYHEBE 3a0apBIlicHHS. PerecuBHi
ayeni 000X Mmap BU3HAYAIOTh TUTATHHOBE 3a0apBIICHHS XyTpa.

1) Ski Hama KK YTBOPSITHCS NPH CXPEIYBaHHI JBOX FE€TEPO3UTOTHUX 32
o0oMa mapamMu reHiB HOpok? (Bionogiow: 15 kopuunesux : 1 niamunosa)

2) Ilpu cxpernryBaHHi SKHX OaThKIBCHKUX Iap BCE TOTOMCTBO OIMMUHHUTH-
csl KopuuHeBUM? (Bionogios: B ycix sunaokax, Koau He MOXCYMb YMeoprosa-
mucs noOGIliHI peyecusHi omo3ucomu (aass), a ix YmeopeHHs: MONCUGe -
uie 8 momy 8URAOKy, Koau oouosa bamvku 6yO0ymsv mamu 0OHOYACHO Xoua 6
10 0OHOMY PEYeCUBHOMY 2eHY 3 KOJICHO20 ANEA).

41. Y rpunukis 3BU4aifHUX U101 OyBAIOTh TPUKYTHOI Ta OBAJIBHOI (o-
pmu. @opMma II0Aa BU3HAYAETHCS IBOMA MapaMH HE3UCIUICHUX HeaTeIbHUX
reHiB. B pe3ynbTati cXpelyBaHHs IBOX POCIUH B IIOTOMCTBI OMUHHIKCS (O-
PMH 3 TPUKYTHHMH i OBaJIbHUMHU CTPYYKaMH y BiTHOIICHHI 15 TPUKYTHUX 10
1 oBanbHOTO.

BusHaunTi reHOTUIH 1 (PeHOTHITH OATHKIB 1 HAIIAJIKIB.

42. Y kypeil 611uX JIETTOPHIB 3a0apBIEHHs ONEPIHHSI KOHTPOIIOETHCS
JIBOMa Tpymnamu reHiB: W — Oiuid KoJip TOMiHye Haax W — KOJIbOPOBUM, B —
YOpHHUH KOJMip JOMiHye Hax b — kopuuneBuM. I'eTepo3urorTHe moToMcTBo Fy
mae rerotu WWBD i 6ie 3a6apsienns. [TosICHUTH B3a€MOIIF0 MK TeHAMH
1 BKa3aTH YMCEIIbHI CIIBBIAHOIICHHS ()eHOTHIIIB B F.

43. IIpu cxpenryBaHHI coOaK KOPHUHEBOT MacTi 3 OUTUMH COOaKaMH BCe
MOTOMCTBO ONHUHMIOCS 0i0i MacTi. Cepel MOTOMCTBA BEIMKOI KiTBKOCTI
CXpelllyBaHb IUX TiOpUAiB Mixk co0oro BusiBmiocs 118 6inux, 32 yopHux, 10
KOPUYHEBUX IIYIICHIT.

[TosicHUTH TeHeTHYHO IIi pe3ynbTaTdu. BU3HAUMTH TeHOTHUIH OATBKIiB i
MOTOMCTBA.

44. JlaTh enuHE TEHETHYHE IMOSCHEHHS, sike Oyno O cIpaBemInBe 10
BCIX HAaBEJCHUX BUIAJIKIB yCIAJAKyBaHHS 3a0apBieHHS y KpouiB. [lo3HauuTH
ayieni 1 omMcaTé reHOTUTH OaThKiB.

a) 6aThKH O1JTi, HAIIAKW BC1 YOPHI;

0) 6aTbKH YOpHI, B MOTOMCTB1 % YOpHHUX, Y4 Oinux; B) OaThbku OLJi, BCe
IIOTOMCTBO OiJIe;

r) 6aTeKH O, B TOTOMCTBI 1/2 dopHUX Ta 1/2 61X 0coOHH.

45. IlpunycTuMo, O Y JIFOIUHH PI3HUL B KOJBOPI MIKipH 00yMOBJICHA
B OCHOBHOMY JBOMa IlapaMH T€HIB, fKi YCIAAKOBYIOTHCS HE3aJIEXKHO:
A1A414,A4, — 9OpHA WIKipa, aia;a,a; — O0ia. Bynb-sKi Tpu TOMIHAHTHI TeHH Ja-
I0Th TeMHE 3a0apBJICHHS IIKipH, OyIb-sKi 1Ba — CMarisiBe, OJWH JIOMIHAHT-
HUH TeH — cBitie. OnuH 3 6aThKIB CMArISIBUMA, 1HITHA — CBITJIOMIKIPHIA. 3 Be-
JIMKOT KiJIbKOCTI X giTeid 3/8 Oymo cmarsiBux, 3/8 — cBiTiomkipux, 1/8 — te-
MHOMIKIpuX, 1/8 — Oinux. BusHaunTe reHOTHIIN OaTHKIB.
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5.2. BinxuJjieHHs1, 110 MOSICHIOITHCSA
0CO0JIMBOCTAMM YCHAKYBAHHS OKPEMHUX I'eHiB

5.2.1. 3uenuene i3 crarTIO yenaaKyBaHHs o3HaK. BioJoris crari

Binburicts BUIIMX OpraHi3MiB IBOCTAaTEBi, BOHU HECYTh OJTHAKOBI XpOMO-
COMH — ayTOCOMH 1 XPOMOCOMH, 32 SIKHMHU PO3PI3HIIOTHCS — CTATEBl XPOMO-
comu . [Ipudyomy oaHA cTaTh Ma€e OJHAKOBI cTaTeBl XpoMOcOMHU — XX 1 Ha3H-
BA€THCS TOMOTOMETHOIO, a iHIIA — pi3Hi : XV abo XO i Ha3UBa€THCS reTepo-
rametHoro. CTaTeBl XpOMOCOMH TeTeporaMeTHol cTati XV, a Heto Moxe OyTu
abo caMka (TITaxu, METEIUKH), a0 camMelb (IBOKPWII KOMaxH, Ipo3odiia,
OUIBIIICTD CCABLiB) PO3PI3HAIOTECS MOP(HOJIOTIUHO 1 O6arati Ha reTepoxpoma-
THH, 0COOJIUBO Y-XpoMocoMma.

I'eHn cTaTeBUX XpOMOCOM MOYKHA TOJUIMTH Ha TpH Tpynu. Jlo mepmioi
BiJTHOCATKCS TE€HHU, 10 JIOKATI30BaHM TiJIbKU B Y-xpomocomi. Lle — ronanapu-
4Hi (40yI0Bivi) a00 roJyioreHiuHi (KiHOYi) FeHH, IO 3aJEKHUTh BiJ TOTO, SKa
CTaTh € rereporaMeTHor0. O3HaKH, sSKi BU3HAYAIOTHCS IIMMHU T€HAMH, yCIaj-
KOBYIOTBCS JIUIIIE BiJl OaThbKa 10 cWHA, a0 Bij MaTepi A0 Aoukd. Hampukiarn,
y JIIOAVMHY ONKCaHa 03HAKa — BOJIOXATI ByXa (THIEPTPiXo3), skuil OyBae nuiie
y YOJIOBIKIB 1 MepeacThes BiJl OaTbka BCiM cuHaMm. OTxe, T'eH, 1o ii 00yMOB-
JIO€, JIOKATI30BaHUH B V-XpoMocoMi. Y 4YOJIOBIYUX POCIUH JAPHOMHU
Melandrium sp. omucanuii reH — iHMGUTOP TUIAMHUCTOCTI JIMCTSI, SIKMH TIepe-
JIAETHCA BiJl YOJIOBIUOT POCIMHHU YOJIOBIUii.

I'enn apyroi rpymnu JoKali3oBaHi TIIBKU B X-XpOMOCOMI 1 BiICyTHI B V-
xpomocoMi. O3HaKH, AKi JETEPMiHYIOThCS IIUMHU TOJIOTCHIYHUMH I'€HaMH, Ha-
3UBAIOTh “34ellIeHUMH 13 ctaTTio”. CTaTh Il TEHW HE BU3HAYAIOTH 1 Ha3MBa-
IOTBCS TaK TOMY, IO JIOKATi30BaHI B CTaTEBid XpOMOCOMi. XapakTep ycnaj-
KyBaHHS O3HAK, 34YCIUICHMX i3 CTaTTIO, BIJPI3HAETHCS BiJ YCIX IHIIMX:
1) penunpokHi CXpelnryBaHHs JAI0Th Pi3HI PE3yNbTaTh; 2) B OAHOMY HAMpPsMi
CKpelnyBaHHs B F; Mae MicIie OJHOMAHITHICTh;, a B IHIIOMY—PO3IICIUICHHS,
NPUIOMY TOYKU CXOXKi Ha 0aTbka, a CHHU Ha MaTip (yCHaJKyBaHHS XpecT —
HaBXpPECT, a00 Kpic-Kpoc); 3) B ApyroMy HOKOJIIHHI TiOPHIIiB B TOMY HamlpsMmi
cXpelryBaHHs, ne B F; Oyna OIHOMaHITHICTB, po3lIeIuieHHs Oyae 3:1, mo
MeHnento, 3 TI€lO JUIIE PI3HUIECHO, IO 1/4 pelecuBiB CKIaIaTHMYTh OCOOH-
HU OZIHi€1 CTaTi; B APYrOMy HampsiMi cXpenryBaHHs B F, posmieruieHHs 3a BU-
BYAEMOIO O3HaKOI0 Oyze 1:1 cepen caMok i1 caminiB. SIKIO 03HAKA YCHAIKOBY-
€TBCS TaK, TO MOXKHA CTBEPXKYBATH, IO TeH, KU 1 BU3HAYAE, JIOKAI30Ba-
HUH B X-XpoMmocoMi, a B ¥-xpomocoMi Takoro anens Hemae. Jlo yncia Takux
03HaK BiJTHOCSATHCS, HANPHKIIAJ, reModisis i JaIbTOHI3M Y JIFOJIMHU, BY3bKe
mucts y Melandriumalba Toro.

Tpers Tpyma TreHiB, JOKalli30BaHUX B CTATEBHX XPOMOCOMax, He Biapi3-
HSEThCS BiJ] ayTOCOMHUX, OCKIJIbKH iX ajeli 3HaxomsiThcs i B X-, i B V-
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XpoMocomi. SIk mpaBwiO, MK HUMH Hje kpocuHroBep. O3HaKH, sIKi BU3HA-
YarOTHCS IUMH TeHAMH, Ha3UBAIOTHCS YaCTKOBO 3UYCIUICHUMH i3 CTATTHO. YC-
MaJKyBaHHS WX O3HAK BIPI3HAETHCS Bill yCIAKyBaHHS ayTOCOMHUX TiJIbKU
THM, 110 B F, Tipu posiernenHi 3a nmeBHOow0 o3Hakoo 3:1 Y4 ocobuH 3 perecu-
BHOIO 03HAKOIO OyZie 3aBXAU OJHI€T cTaTi, Ti€l, sIKy Majia BUXiHA OCOOMHA 3
PEIECHBHOIO 03HAKOIO (200 OHYK Oy/e TakuM, K Jiaych, a00 Y OHYKH IpO-
SIBUTBbCS 03HaKa 0abyci). Lle o3Hauae, Mo pe3yabTaTH PEIUIPOKHUX CXPEIy-
BaHb OyayTh Biipi3HATUCS TiNbKU B Fy. [IpukiaagoM Moxe CIIyKUTH 3arajabHa
KOJIBOPOBA CIIIOTA Y JIFOJIUHH, aHOMAJI] KBITOK Y JPHOMH.

3HaHHI OUX 0COOIMBOCTEH yCIIaAKyBaHHS Ja€ MOXKIIMBICTD JIETKO BHSBH-
TH O3HAKH, SIKi BU3HAYAIOTHCS TCHAMH, JIOKATi30BAHUMH B CTATEBUX XPOMO-
coMax, TOOTO BCTAHOBUTH T'PYILY 3UCIUICHHS.

MeTtoauxka i npuKiIagu po3B’A3aHHA
THNOBUX FreHETUYHHUX 3a1a4

Ha BiaMiHy BiJi ayTOCOMHHUX TI'€HIB, SIKi IPU pPO3B’A3yBaHHI 3a7a4 IO3Ha-
yanucs 3arjaBHUMHU Jitepamu abetku (4,B,C abo a,8,c 1 T.1.), TeHH, JOKai-
30BaHi B CTATEBHX XPOMOCOMAX, I03HAYAIOTHCS, HAIPHKIAL, X' a6o X* (re-
teposurora), X' X*, X“X* (romo3urora). KpiM TOro, reHH CTaTEBHX XPOMOCOM
MOYHA TO3HAYNTH TAKOXK Y TOMOTAaMETHO] crati Tak: X' >X° b y TeTeporamer-
Hoi: X'V a6o X°V.

PentecuBHi renu remo¢iiii i JaTbTOHI3MA MICTATBCS B X-XpOMOCOMI 1 1X
MO3HAYAIOTh: reMg((Rini'i X" , JaJbTOHI3Ma —x , 4 TOMIHAHTHI anesl MUX Te-
HiB — BignoBigHo X' ' Ta XP.

B 3anexHocTi Bij 1iIel TeHETUYHOTO aHaITi3y 3a1adi 3 JaHOT TeMH MOX-
Ha YMOBHO TIOJIUITH Ha JIB1 TPYIIH :

— 3a (peHOTHIIOM HamanakiB F; Ta F, HEOOXiTHO BU3HAYUTH T€HOTHITH
(hopM, IO CXPEIIYIOThCS, 1 IOKATI3aIlii0 TeHIB;

— 3a ()eHOTUNIOM OaTHKIBCHKHX (hOpM TpeOa BU3HAUUTH PO3LICIUICHHS B
MTOTOMCTBI 332 TEHOTHUIIOM 1 ()eHOTUTIOM.

Po3rmstHEMO puKIIaw po3B’I3yBaHH TCHETUYHUX 33124 ITEPIIo] TPYIIH.

3amgaua 1.
IIpu cxpenryBaHHI KilIOK 3 pi3HUM 3a0apBiIEHHSIM mIepcTi 0yio onxep-
KaHO:

P Q uopni x & pyni Q pyai x & yopHi

F1 Q@ gepenaxosi, & 4opHi @ uepenaxosi, J pyxi

F, Q uepenaxosi i 4opHi Q uepenaxosi i pyi
& yopHi i pyai d wopwi i pyni

BuzHaunTe reHoTHIIN ()OPM, IO CXPEIYIOTHCS, 1 JIOKAITi3allilo TeHIB.
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HaHno:

P: Q gopni x & pyxi Q pyai x & dopHi
F.: Q gepenaxosi, x ¢ dopHi Q uepenaxosi X & pyai
F,: @ yepenaxosi i 4opHi § 4epemnaxoBi i pyai

& uopHi i pyai @ uopHi i pyai

A —reH, 1110 BU3HAYAE YOPHUIA KOJIp
a — I'eH PY/IOro KOJIbopy

PQ-2Pd -2

Po3p’si3anns.

1) IIpo Te, Mo reHy, sSIKi BU3HAYAIOTh HABEJICHI 03HAKH, MICTATHCS HE B
ayTocoMax, CBi4aTh Pi3HI pe3yNbTaTu PELMIPOKHUX cXpellyBaHb B F;. Ta-
KHM YHHOM, TeHH JIOKATi30BaHi B CTATEBUX XPOMOCOMAX.

2) Temep HEOOXiAHO BU3HAYMTH, 3 SIKOKO CaMe 3 TPhOX TPYIl I'eHiB (IUB.
BUIlE) MU MaeMo cripaBy. Ockineku B F1 Ta B F, 3’Bunucst camMku yepemnaxo-
BOr0 3a0apBJeHHA, POOMMO BHCHOBOK, IO B I'€TEPO3UTOTI MPOSBISAIOTHCS
03HaKH 000X 0aThKiB, TOOTO Ma€ MicIle KOJOMiHYBaHHS.

P: X X x Xy
4opHi pyoi
Frr XA x%xxty Fo XAXA XAx2, x2y, Xy
uepenaxosi yopni 4opHi uepenaxosi pyoi 4opHi
Fz:
g A
X v
?
XA XA XA XAy
X XA x? X'y

3) SIkiuro Haie IPUITYIICHHS € BIPHUM, TO B IHIIIOMY HaIpsIMi PEIUIPO-
KHUX CXPCEILIyBaHb MO>KHA 3aIllCATH OYiKyBaHi Pe3yJNbTaTH 1 MOPIBHATH iX 3
OJIepP)KaHUMH B JOCIIII:

P:X*X*x X"V

pyoi YopHi
FuoX X xx®y ForX X X x"v.xy
yepenaxosi pyoi uepenaxosi  pyoi 4opHi pyoi
F,:
~7 x .
x4 XA x Xty
x? X? x? Xy
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CrmocrepiraeMo MoBHE CHIBIAIaHHS 3 yMOBaMH 3aadi. OTKe, BHCIOB-
JICHa HAMH TIN0Te3a MPOo 34YCIUICHE i3 CTATTIO YCHAIKyBaHHS O3HAKU — 3a0ap-
BIICHHSI IIEPCTi, Oyiia cripaBeyInBa, a TeH 4-a JOKaIi30BaHUH B X-XpOMOCOMI.

Bionosiow: eeromunu 6amoxiscokux gopm : 1) X'X*; X2 V; 2) X* X%
xX'y.

3anunraeThCsl JUIIE JTOAATH, 10 3a0apBJICHHS IIEPCTi y KIllIOK, MHIICH
Ta IHIIKX CCaBIIB BIAHOCHTHCS 0 YKMCIIa aBTOHOMHHUX O3HAK, TOOTO BHM3Ha4a-
€THCSl TCHOTUIIOM KJIITHHH, 3 SKOT POCTE MIEPCTUHKA, & HE TEHOTHIIOM OCOOH-
HU. ['eHOTHIT TeTepo3uroTHUX (Aa) KIMIOK OJHAKOBHM, a ()CHOTHIT OKPEMHX
KIITUH (MIepCTUHOK) pizHuil. 1le moB’s13aHO 3 THM, IO Y CCABIlB iCHYE MeXa-
Hi3M, SIKAH BHUPIBHIOE JIO3y T'€HIB B CTATEBUX XPOMOCOMax (CaMmKa Mae JBi, a
camelnlb — OJIHYy X-XpOMOCOMY), SIKUM 3BOJMTHCS IO iHaKTHBamii oaHiei X-
XPOMOCOMH CaMKH 3 YTBOPEHHSIM TiTbIISA CTATEBOIO XpoMaTHHA (TUTbL bap-
pa), mpUYOMY IHaKTHBallii BHUMaaKkoBa. Tomy reHotun "mpaiorouux" X-
XPOMOCOM B KJIITHHaX I'€TEepO3UTOTHUX CaMOK OyBae IBOX TUMIB — abo A, abo
a. lllepcTh caMKH CTa€ MiCTPSBOIO, TOYHIIIE 3MIIIAHOK. Y CaMIIiB TaKoro 0y-
TH HE MOE, TEHOTHIIH OCOOMHM 1 KJIITHHH CITIBIAAAOTh, TAK K B KIITHHAX €
enrHa X-xpomocoma : abo A, abo a. AJe caMmIli Ayxe piIKo, ane OyBaroTh de-
pemaxoBUMH, SIKIIO 3UroTa XXV BUHHUKAETH BHACTIIOK HEPO3XOMKEHHS XPO-
MOCOM B ooreHesi (XX-ramera) abo B criepmarorenesi (XV-ramera). Y ccas-
1[iB Ha BiAMiHY Bix apo3odinu 3urotn XXV — cammi. B npomy BUMaaKy i KiT
MOJKe OYTH T'€TepPO3HTOTO0, OTXKE, MATH YeperiaxoBe 3a0apBIICHHS.

3agaua 2.

VY xypei#t cmyracte 3a0apBiieHHS ONEPiHHS BU3HAYAETHCS JTOMIHAHTHUM
3YEIIEHUM i3 CTaTTIO TeHOM B, yopHe — b; Temue 3abapBiieHHs mIKipH 3aite-
KUTH BiJI ayTOCOMHOTO TeHa S, 6ina — S ; TpostHAOMO IO M rpedins — R, mmc-
TKOMOMIOHMH — I'. AyTocoMHumit reH C B reTepo3urotTHoMy ctaHi (Cc) o0ymo-
BJIFOE KOPOTKOHOTICTh, @ B roMo3uroTHoMy (CC) mae neranbHuid edekT, pe-
necuBHa romo3urora (CC) Ma€ HOPMAaNbHY JOBXHHY HIr.

a) YopHuil TeMHOIIKIpHUA MIBEHD 3 TPOSHIOMOIIOHUM TpeOHEM CXpellie-
HUH 31 CMyTacToI0 TEMHOIIIKIPOIO KypPKOIO, SIKa Ma€ JIMCTKOMOiOHNI TpediHb.
Cepen xypyatr 6 CMyracTHX TEMHOIIKIpUX MIBHHKIB, 2 CMyracTUX OLTOMIKi-
PUX TiBHHKA, 5 YOPHUX TEMHOIIKIPHX KYPOUOK 1 2 YOPHi OUIOMIKIPi KyPOUKH.
Bci xypuaTta 3 TposHnonoaiOHuM rpedHeM. Bu3HaunTH reHOTHIIN OaTHKIB.
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Jano :
B — ren cmyracroro 3abapBieHHS Tip s
b — ren wopHoro 3abapsieHHs
S — reH TeMHOTO 3a0apBIICHHS MIKIpH
S — reH Oitoro 3a0apBIICHHS MKIpH
R — ren TposHIonoaioHOTO rpedHS
I — reH JIMCTKOIOI1I0HOTO TpeOHs
P: & 4opHUIi TEMHOIIKipHI 3 TPOSHAONOMIOHUM rpeCHEM
Q cMyracra TEMHOLIKipa 3 JINCTKOIOAIGHUM IrpeGHEM
Fl: @ 5 4OpHUX TEMHOLIKIPUX 3 TPOSHIOMOAIOHUM TpeOHEM
2 4opHUX OIIOIIKIPHUX 3 TPOSHIOMOIOHUM IrpeOHEM
Q 6 cMyracTux TEMHOLIKIPHX 3 TPOSHIOMOAIOHMM rpeGHeM
2 cMyracTux OUIONIKIpUX 3 TPOSIHAONOAIOHNM IpedHEM

PQ-2P3-?

Po3B’s3anHs.

1) 3ragaemo, 110 y NTaxiB TOMOTaMETHOIO € 40JIOBiYa cTath (XX abo Z7?-
Z), a rereporaMeTHor0 — xiHoua (XY a6o ZW). Toni 3a cTaTeBUMHU XpPOMOCO-
MaMH TeHOTHI 6aTbKiB 6yayTs © Z°W X & 27",

2) AHaI3yEMO PO3NICIUICHHS 32 ()EHOTUIIOM 33 ayTOCOMHHMH T€HaMHU.
3a 3abapBiIeHHSAM IIKIpW PO3LIEIUIEHHs BiI0yBanock y CHiBBiAHOMIEHH] 3:1,
MPHYOMY TaKe PO3MICIICHHS CIIoCTepiragocs y ocodouH obox crarei. Tomy
MPHITYCKAEMO, IO Y 000X 0aThKIBCHKHX (HOPM TEHH, SIKi OOYMOBIIOIOTH IO
napy O3HaK, 'eHH 3HaXOJAThCS Y TeTePO3UTOTHOMY CTaHi :

P: Ss x Ss
Fi: 1SS:2Ss 1ss
-
3 1
TEMHOIIKIpUX  OLTOIIKiIpHX
(6 a6o 5) )

3a IHIIUM ayTOCOMHUM T'eHOM, 110 00yCIIOBIMOE PopMy TpeOHS Yy KypeH,
y HaIaJKIB CIOCTEPIraeThcsl OJHOMAHITHICT. TOMy 3a IIMMHU TIapaMu T'€HIiB
TEHOTHUIH 0aThKiBCHKUX (hopM :

P:RRxIT

F1:Rr

BCI TPOSHIOMOA10H1

3) Busnagaemo reHoTHIIN OaTHKIBCHKHX (hopM:

3 2°2°SsRR ; @ ZPW Ssrr

4) IepeBipuMO NIPaBUIBHOCTD OJICPIKAHUX PE3YJIbTATIB

P (F): Z°W Ssrrx 2°2° SsRR
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Fz:

0 3 zsr Z°sR
Z8sr ZBZ°SSRr | ZBZ°SsRr P
Z8sr Z87°SsRr | ZBZ°ssRr
WSr Z°WSSRr | Z°WSsRr
?
Wsr Z°WSsRr | Z°WssRr
F,: 4 372°Z2°S-Rr : 1 78Z°ssRr
CMyracTi TEMHOLIKIpi CMyracTi CBITJIOIKIpi
3 TPOSIHAONOAIOHUM rpedHeM 3 TPOSIHONOAIOHNM IpeOHEM
F: @ 3Z°WS-Rr : 1 Z°WssRr
\_Y_J \_Y_J
YOPHI TEMHOLIKIpi 4OpHi OLIOMIKIpi
3 TPOSIHONOAiGHUM rpeOHeM 3 TPOSIHONOAIOHUM TpeOHEM

OTxe, TeHOTUIHN OAThKiBCBKUX (bogM BH3HA4YEHi BipHO.
Bionoegiow : cenomunu 6amoxie : Z-WSSIT; Z°Z7"SsRR.

3agaua 2 0)
Bin HeBimoMux KypKH i MiBHS oJiepkaHi Kypyarta: 1/6 3 HOpMaJbHUMU
HOTaMH YOPHHUX KYpoOK, 1/6 3 HOpMaJIbHHUMH HOTAMH CMYTACTHX IMiBHUKIB, 1/3
KOPOTKOHOTHX YOPHUX Kypo4doK; 1/3 KOpPOTKOHOTHMX CMYTacTHX ITIBHHKIB.
BusHaunTy reHotuny it gpeHoTHIN OATHKIB.
JaHno :
B — ren cMmyracToro 3a0apBieHHs Hip’s;
b — ren gopHOTO 3a0apBICHHS i s,
Cc — KOPOTKOHOT1 OCOOMHHU;
CC — 0COOWMHH 3 HOPMAJIBHOIO JIOBXKHWHOIO HIT.
Fi: Q: 1/6 4opHi 3 HOpMATBHUMH HOTaMH
1/3 4opHi KOPOTKOHOTI
&' : 1/6 cMmyracti 3 HOpMaJTbHUMH HOTaMK
1/3 cMyracTi KOPOTKOHOT

PQ-2P3-?
Po3p’s3anns:
1) Ockinbku Bci Kypouku B F1 Oynu 4opHi (3a yMOBaMH 3ajadi), TeHO-
i MaTepi Gyzne: Z°W, To6T0 BoHa Gyia cMyracToro.
'eHoTHIT ITIBHMKA 32 3YEIUIEHUM 31 CTAaTTIO TEHOM MOXE OyTH TUIBKH
7°7°, 10670 BHXigHA GaThKIBChKA OCOGHHA Oyna 4opHOIO (ycHa KyBaHHS TH-
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ny Kpic-kpoc). SIkOu miBeHb OyB CMyracTUM i TOMO3HTOTHHM 3a T'€HOM B, B
F1 Bci miBHUKY 1 Kypouku OyJIU CMYTacTi :

P:Z°Z%x Z°W

F 3782 . 92w

cMyracri cMyracTi

Tomy mpumyckaemo, mo TeH 3a0apBIICHHS ONEPiHHS Y MIBHUKIB 3HaXO-
IUTBCS y TOMO3UTOTHOMY pPEIIECHBHOMY CTaHi 1 3dueruieHwin 3 X-
XPOMOCOMOIO, a KYPKH € TeMi3UTOTHUMH 33 TCHOM B :

P: 3 Z2°2°x Z°w

Fd 282" . 9 Z°'W

CMyracTi '-Igpl{i

Poszmennenns B F; criiBnagae 3 ymoBamMu 3aadi.

2) AHami3yeMo pO3IICIUICHHS B IMOTOMCTBI 3a ayTOCOMHHMMH T€HAMHU.
PosmiersieHHst B MOTOMCTBI cepell 0COOMH 000X CTaTeil 3a TEHOM JIOBKHHU
HII' BKa3y€e Ha Te, IO i 0COOWHU IreTepO3UroTHI 3a JJAHUM I'eHOM, 1HaKIIe B
F, cnocrepiranacs oJHOMaHITHICTh TOPHUIIB 3a Ili€l0 03HaKo0. OTXe, NpH-
ITyCKAEMO, [0 TEHOTHITA BUXITHUX (HOPM: CcZ8 w; Ce2°7°.

3) IlepeBiprMO MPaBLTBHICTS €T TIMTOTE3H.

P (F): @ CcZBW x & CcZ°Z°

F,:
0 g cz® VAl
cz® cczBzb CcZB2° P
cZ? CczBz° ccZBz°
CW cczw CcZ°W
b b 9
cW CcZ°W ccZ’W

Ockinpky 32 yMoBamH 3a1adi (auB. ctop.87) ayrocomuuii red C B TOMO-
3UTOTHOMY CTaHi Ma€ JIeTaJbHUI e(eKT, TO TaKi 3UTOTH I'MHYTH (Ha PELIiTIi
ITenera Bonu 3akpecieni). [ligpaxyemo posmiernsieHHs 3a GeHOTUIOM B F5:
Fod  2/6a601/3 1 1/6ccZ°Z° Fi: 2/6a6o 1/3 CeZ°W @ 1/6 ccZ’W

B-b
CeZ°Z Q
1 KOPOTKOHOT'1 YOpHi 3 HOpMa-
HOpMaJbHI 4OpHi JIEHUMH HOTaMH
cMyracTi cMyracTi

. . . B
Bionosion : cenomunu 6amoexiscokux gopm: @ CcZ°W (kopomkonoza
b—b » N
emyeacma); & CcZ°Z’ (kopomkono2uii 4opHuii).
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Po3risiHeMo 3a/1a4i 1HIIOTO THITY.

11-ii T BusHadyeHHs po3lieieHHs B IOTOMCTBI 3a )EHOTHIIOM 1 T'€HO-
THIIOM IIPU 3aJaHUX (PeHOoTHIIaX 0aTbKIBCEKUX HOPM.

3agaua 1.

Y nronuHW KiaacuyHa reMo(isis yCrajaKoBIEThCS K 34erieHa 3 X-
XPOMOCOMOIO peliecHBHA 03HaKa. ANb0iHI3M ( BIICYTHICTH MIrMEHTAIlil) 00y-
MOBJICHUI ayTOCOMHHMM PELIECUBHUM T'e€HOM. Y OJHi€i MOAPYXKHBOI Mapu, HO-
pMaJbHOT 32 UMUK JIBOMA O3HAKAMH, HAPOJHMBCS CHH 3 000Ma aHOMAIiSIMH.
BusHaunTi IMOBIPHICTH TOTO, IO y JPYroro CHHA B I CiM’1 IPOSBIATHCS
TAaK0 OOMIB1 aHOMAJIII OJHOYACHO.

Jano: Po3B’s13anus

X" ren remoinii 1) Bu3nauaemMo reHoTHNM OaThKiB. 3a yMOBaMH
X" — ren Hopmu 3amaui obuaBa OGATBKU HOPMAaJIbHI, OTXKE, y HHUX
a — IreH aIbOiHI3MY 000B’SI3K0OBO € IO JJOMiHAHTHOMY T'€HY 3 KOXKHOI
A — TeH HOpMH napu (X ta A).

F,-?

CuH Mae 06u1Bi anoManii, ioro reotun X' Vaa. X-XpoMocoMy 3 TEHOM
reMo(iii BiH MIT yCHaJKyBaTH TUTBKH Bil Matepi. OJMH 3 TeHIB albOiHI3Ma
CHH OJIepKaB BiJ MaTepi, iHIIMK — Bi 6aThka. TaKMM YHMHOM TEHOTHIT Matepi

X" Aa, renotun 6ateka X' Vaa.
2) Bu3HayaeMo MOXKJITUBI T€HOTHUIIH 1 (DEHOTHITH JIITCH.
IIpu Takomy 1LTF001 HMOBIPHI TEHOTHITH JTITEH :

P (F): X'X"4a x X"'Vaa

F,:

0 I xia X"a VA Va

XA [X"XMAA|X"XH Al X"VAA | X"VAa

X"A [ XMX"AA|X"X"Aa X"VAA | X"YAa

X"a [X"x"Aa|X"X"aa : X"vAa | X"Vaa ¢
X" | X"X"Aa | X"X"aa X"VAa | X"Vaa

OTxe, IMOBIPHICTB TOTO, IO Y 3A0POBOI NOAPYKHBOI AP HAPOTUTHCS
cuH reMo(iniH 1 ans0iHOC, JopiBHIOBaTHME 1/8.

3) BusHauaemo WMOBIpHICTh HAPOPKEHHS APYrOro CHHA 3 UMH aHOMa-
JSIMH.

MMOBipHiCTH TOTO, 10 HACTYIIHA AMTHHA Oy/e CHHOM, AopiBHIOE 1/2. 3
yrcia cuHIB jmiie 1/8 yactruHa Moyke MaTH OJHOYACHO 00M1BI aHOMaIi].

Jliist po3paxyHKy KiHIIEBOTO pe3yJibTara HMOBIPHOCTI 3HAXOMUTHCS JO-
oyrok 1/2 x 1/8 = 1/16.
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BignoBiap: WMOBIpHICTH TOTO, IO y IPYroro CHHA B IIiH ciM’i MposB-
JATHCS 0OMIBI aHOMAITIT, MOpiBHIOE 1/16.

3amaua 2.

VY KypKu BHACHIZOK 3aXBOPIOBAaHHS SIEYHUK JI€T€HEPYBaB, a 3 PaBoi ro-
HaJu PO3BUHYBCS CiM’SIHUK. B pe3ynbrati i ocoOuHa crana (yHKIIOHYBaTH
SK caMellb. SIKe CITiBBITHOIIEHHS 32 CTATTIO CJIi/I OYiKYBATH BiJl CXPEIlyBaHHS
TaKoi 0COOMHHU 3 HOPMAIIBHOIO KypKOIO?

Po3B’s3aHHS.

Binomo, 110 y nraxie, B TOMY YHCII Y Kypel, reTeporaMeTHOI CTaTTIO €
kiHoya. [lpy mepeBu3HauUeHHI CTaTi B pe3yibTaTi 3aXBOPIOBAHHS T€HOTHII
0CcOOMHM He 3MIHMBCA 1, X04 KypKa (DyHKILIIOHYBaja sIK MMiBEHb, Y HEl yTBOPIO-
BaIUCSl Yy pIBHOMY CIIIBBIIHOIIGHHI JBa TUIM CHEpMaro3oimiB :@ 3 Z-
XpoMocoMoro Ta 6e3 Hel. CxpelnryBaHHS 1aHOT OCOOMHH 3 HOPMAJIBLHOIO CaM-
KOIO MO>KHA 3aIICAaTH TAaKUM YHHOM :

P: ZW X ZW ( nepesusnauenuii cameys )

G:Z;W; Z; W
Fi:12Z:2ZW:1WW
6 9 2UHYMb

Bionosiov: B nomomcmei nepesusHaueHoi 0coouHu 3 HOPMAIbHOIO KYp-
KOI0 OYIKYEMbCSL CRIBGIOHOWEH S 3 cmammio © 2 yacmunu Kypo4ok ma 1 ya-
CIMUHA NIGHUKIG.

3apauya 3.

Y HOpMAaNBHOI JKIHKM HAPOIIIIOCSA TPOE CHUHIB : OIWH — TeMO(LTIK 1 ga-
JBTOHIK, APYTUit — TeMO(DITIK 3 HOpMATBEHUM 30POM, TPETi — HOpMaTBHUM 3a
00oMa O3HaKaMH.

YuM 11€ MOYKHA MMOSICHUTH ?

Po3B’s13anHs 3ama4i.

Tenotnn oamoro cuxa — XV, JIpyroro — X"y, TPETHETO — X"y, Or-
’Ke, BOHH OTpHMany Bix marepi xpomocomu trmis X™, X2, X"P. 1le Moo
B TOMY BHITQJIKy, KOJH MK X-XpOMOCOMaMHt Matepi BilOyBa€eThCst KPOCHHTO-
Bep. Y marepi B éﬁ)eszanaTi KPOCHUHIOBEPY YTBOPIOIOTHCS TaMETH

G: X7, x", X7, X"

P: X" X" x X"y

F1 (xsomunkm):

d v
2 XD XDy
PG Yoy
X Xy
XD XDy
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Fi Xy Xy X"Py X
Bionosiow : Ilosea y mamepi mpvox cumie 3 pisHUMU heHomunamu no-

SACHIOEMbCSL MUM, WO Ni0 4ac YMEOpeHHs zamem 6 Meuosi minc X-
Xpomocomamu 8i00Y8acmuvCsi KpOCUH2O8ED.

3apaui AJ151 caMOCTiifHOTO PO3B’I3aHHS

1.V npozodinu reHn Konbopy ouel 3HaxoAAThes B X-xpoMocomi. Myxu
JIMKOT pacu MaroTh YepBOHI ovi. UepBOHMI KOJIp odel JOMiHye Haj OiLMM
(myrartist White, periecuBHmii TeH 6GiT00KOCTI W ).

a) 'oMo3uroTHa 4YepBOHOOKA caMKa CXpellleHa 3 O1100kuM camiieM. Bu-
3HAYUTH KOJIIp OYEH y CaMOK i CaMIIiB B IEPIIOMY 1 B IPYTOMY HOKOTIHHSX.

0) biooka caMka cxpeleHa 3 YepBOHOOKHAM caMIleM. BU3HAYUTH KOJIip
ouel y cCaMOK 1 caM1liB B IepLIOMY 1 APyroMy TiOpUAHNUX HOKOJIHHSIX.

B) B nmabGopatopii cxpelryBanu 4epBOHOOKHUX MYyX Ipo30(¢il 3 4epBOHO-
OKHMMH CaMIISIMU.

B noromcTBi onuHMIOCS 69 4epBOHOOKUX Ta O100KMX caMiliB i 71 dep-
BOHOOKa caMuIlsl. BusHaunT reHoTHnH 0aThKIB i TOTOMCTBA.

2. Y neskHx TOpiJ Kypel TeHu, o BU3HAYAI0Th OLIHIA KOJIp 1 cMyracTe
3a0apBIICHHS OIEPIHHS, 34eIUIeH] 3 X-xpoMocoMo. CMyTracTicTh IOMIHY€E HaJ
O1TMM CyIITEHUM 3a0apBieHHAM. ['eTeporaMeTHa CTaTh y Kypei KiHoda.

a) Ha nmraxodepmi O0iMx Kypel CXpecTHIIM 13 CMyracTHMH IIiBHAMH i
OJIepXKaJIM CMYyTacTe OMNEPIiHHSA SK y MBHUKIB, Tak 1 y Kypei. [ToTiM cxpecTh-
T 0COOHH, OACPKAHMX BiJ MEPLIOTO CXPELIyBaHHs, MiX CO0O0I0 1 ofepkanu
594 cmyracTux miBHHKA 1 607 cMyracTux i OUIMX KypodoK. BU3HAaUWTH reHO-
THTIK 0ATHKIB 1 HAIAAKIB TIEPIIIOTO 1 JPYTrOro IMOKOJiHb.

6) V roHaTiB € cMyracTi IiBHi 1 6111 Kypu. Bifg ix cxpernyBaHHs ofepxa-
HO 40 cMyracTux HiBHMKIB 1 Kypok Ta 38 OUIMX MiBHIB i KypoK. BusHauntu
TCHOTUIH OATBKIB 1 MOTOMCTBA.

3. CenekiioHepH B IESIKUX BUIAIKaX MOXKYTh BU3HAYUTH CTaTh Kyp4yarT,
SKi He3a0apoM BWIYNIIHCS. 3a SIKUMH T'€HOTHIIaMH OaThKIBCHKHX (OpM Iie
MOXJIMBO 3pOOWTH, SKIIO BiJIOMO, IIO T€HH 30JIOTHCTOrO (KOPHYHEBOTO) i
cpibisicroro (61J10T0) ONepiHHS po3MillleHi B Z-XpOMOCOMI 1 T€H 30JI0THCTOTO
OTICPiHHS PELIECUBHUI 1O BIHOMICHHIO 10 CpibiscToro?

4, T'imonazisg emaii (TOHKa 3€pPHHCTA €Malb, 3yOM CBITJIO-Oyporo Ko-
JIOPY) YCIIaJKOBYETHCS SIK 34eIUIeHa 3 X-XpOMOCOMOIO JIOMiHaHTHA O3HAaKa.
B cim’i, ne oOuaBa OaThbKH CTpa)Iaid BiJIMIYCHOI aHOMAIIEI, HAPOIUBCS
CHH 3 HOPMAaJIbHUMU 3y0amu. BH3HAUHTH HMOBIpHICTH TOTO, IIIO0 HACTYITHA iX
IUTUHA Oy[e TeX 3 HOpMaTbHUMU 3ybamu. (Bionosiob: 25%).

5. Kiacnyna remodimnisi ycraakoByeThes SIK PEIICCHBHA 34YeIUICHA 3 X-
XPOMOCOMOIO O3HAKa.
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a) Marip i 6aThko 310poBi. IXHs eauna muTHHA cTpaxkaae remodimicro.
XT0 3 6aThKIB NepeaB AUTHHI reH remModimii ?

0) 31mopoBa KiHKa, TETEPO3UTOTHA 3a TEHOM reModiii, BUHIIIIA 3aMikK
3a 37I0pOBOTO YOJIOBiKAa. BH3HAYNTH HMOBIPHICTH TOTO, IO iX TUTHHA OyJe
CTpaXkaaTu reModiniero. Y Koro 3 Jitedl — cuHiB a0 JOY0OK — Hebe3meka 3a-
XBOpITH Oinpiia ?

B) bartbko niBUMHH CTpakgae Ha TeModiito, TOAI SK MaTip 370poBa i
HOXOAUTH BiX CiM’i, B sIKil I1e 3aXBOPIOBaHHS He BiaMidainocs. /liBunHa BU-
XOIWTH 3aMiX 32 3J0POBOTO IOHAKA. BU3HAUNTH MOXKIIHBICTH 3aXBOPIOBAHHS
ix miTel i OHyKiB 000X cTaTeH.

r) batbko i cuH remodiniky, a y mMarepi HOpMajbHE 3CiNaHHS KpPOBI.
Bix koro (MaTtepi uu 6aThbka) CHH yCIIaJKyBaB 3aXBOPIOBAHHS ?

6. Y moauHM r'eH, Mo BUKJIMKAE OJHY 3 (hOpM KOJIBOPOBOI CIIIIOTH, 00
JanbTOHI3M, JIOKami3oBaHUH B X-xpomocomi. CTaH XBOpoOH 0OyMOBIIECHHH
PELIECHBHUAM I€HOM, CTaH 3I0POB’S] — TOMIiHAHTHHM.

a) JliBunHa, sKka Mae HOpMaILHUH 3ip, 6ATHPKO KOTPOi OYB 13 KOJIHOPO-
BOIO CIIIITOTOI0, BUXOJIUTh 3aMiK 32 HOPMAJILHOTO YOJIOBiKa, 0ATHKO SKOTO
TaKOX CTPaXaB KOJIBOPOBOIO CIINOTO. SIKuil 3ip MOXKHA O4iKyBaTH y IiTeH
BiJl IIbOTO IILTFO0Y?

0 ) HopmMaipHi y BigHOIICHHI 30py YOJIOBIK 1 KiHKa MaroTh : 1) cuHa,
SAKUH CTpa)Ia€e NaJbTOHI3MOM 1 Ma€ HOPMalbHY AOUYKY; 2) HOPMaJIbHY J0Y-
Ky, sIka Ma€ OJIHOr0 HOPMaJIbHOTO CHHA 1 OJIHOTO CHUHA — JajbToHiKa ; 3) e
OITHY HOpMAIIbHY JIOUKY, SIKa Ma€ II’sITepo HOPMAaIbHUX CHHIB. Bu3Haumtn
TeHOTHUIHN OaThKiB, iTel 1 OHYKIB.

7. AHTiIpo3Ha eKToJepMabHA TUCIUIA3isl (BIACYTHICTh MOTOBUIITICHHS,
MOPYIIECHHS TEPMOPETYJISIIi) IePENacThCs y JMIOACH K pelleCHBHA, 3UeTUICHA
3 X-XpoMocoMor o3Haka. FOHak, SIKMi He CTpaKAae IIMM HEIOJIKOM, Ke-
HHATHCS HA JIBYMHIN, 0ATHKO SKOI 1030aBJICHHH MOTOBHX 3aJI03, & MaTH Ta il
IpeAKH 310poBi. Bu3HAUMTH WMOBIPHICTH TOTO, IO AIiTH Bi IBOTO HLTIO0Y
OyZIyTb CTpayKAaTH BiJICYTHICTIO MIOTOBHX 3aJI03. (Bionosios. 25%).

8. HopmasibHa kiHKa BUXOJHMTH 3aMiX 3a YOJIOBiKa, XBOPOTO aHTiJIPO3-
HOIO0 €KTOACPMABHOIO JWCIUIa3i€r0. Y HUX HApOIDKYETHCS XBOPA JiBUYMHKA 1
310poBUil cHH. BU3HAUNTH HMOBIPHICTH HAPOIKEHHS HACTYITHOI TUTHHH Oe3
aHoMauii.

B IliBuiuniit Kaposini BUBYau MosSBY B IESKUX CiM’sIX 0Ci0, sIKi Xapak-
Tepu3yBaiucs Hectadero Gocdopy B kposi. Lle sBume Oymo moB’s3aHo i3 3a-
XBOPIOBAHHSIM CHENN(idHOI0 (POPMOIO paxXUTYy, SIKa HE MiATA€THCS TIKYBaHHIO
BitamuHOM D. B moTomMcTBi Bij nn1r06iB 14 40JI0BiKiB, XBOPHUX 1i€I0 (HOPMOIO
paxury, i3 3A0POBUMHU KiHKaMu Hapoamiocs 21 mouka i 16 cuniB. Bei gouku
cTpaxaaiu Hectauero dochopy y KpoBi, a Bci cuHHA Oynu 310poBuMH. SIKa
reHeTHYHa OOYMOBJICHICTh IIBOTO 3aXBOPIOBaHHA? UMM BOHO BiJIPi3HAETHCS
BiJ remodiii ?
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9. ¥V cobak meskux mopija BioMa MyTallis BKOPOUEHHsI KIrTiB Ha Jiamnax,
MyTalis periecuBHa. [Ipu cxpelryBaHHI CaMKH, IKa Ma€ KOPOTKI KOTITKH, 3
HOpMAJBHUM camIiieM B F; Bci IylieHsATa Majli HOpMaJbHi KirTi, a B F, kopoT-
Ki KOTITKH 3’SIBUJIUCS y TTOJIOBUHH CaMOK. B perunpokHOMy cXpelryBaHHi BCi
0COOMHHU MEPIIOro MOKOJIIHHS Madd HOPMalbHI KOTITKH, a B IpyroMy HOKO-
JIiHHI KOPOTKIi KirTi OyJiM 3HaWJICH] Y TIOJIOBUHHM IYIICHAT YOJ0Biuoi cTati. Sk
YCHaJIKOBYETHCS JOBXKUHA KITTiB y co0ak? 3amucatu oOHIBa CXpEIyBaHHS Y
TeHEeTUYHIN CUMBOJIHIII.

10. Myrariisi, ska Ha/Iae MIKAPaIyIIi s€lb 3eJICHYBAaTO-OJaKUTHHIA KOJIIp
(B OpiBHSAHHI 3 HOPMAJILHUM O11KM), 00yMOBJICHA MYTYBaHHSM OJIHOTO I'eHa
1 € TOMIHAHTHOM. SIKMMHU CXpELIyBaHHSAMH 1 32 JAOIOMOTOI0 SIKHUX KpiTepiis
MOYKHA TIPOTSTOM JIBOX ITOKOJIIHb BHSICHUTH, YU € BKa3aHUH I'eH ayTOCOMHUM
a00 3YEIUIEeHUM i3 CTATTIO, SKIIO € JIUIIE OTHA TaKa KypKa, sKa Hece 3eJIeHY-
BaTO-OJAKUTHI AHI?

Bionogios:
Z"WXZ*Z* F:127°7%127°2% 1)AAxaa  2)Aaxaa
Fi: Z°Z°xZ°W  127Z°W; 127°W  Fy: daxAa  1/24a:1/2aa
Fo: 1AA:24a:1aa

11. fIxe TOTOMCTBO CJiJl OYIKYBaTH B IIIFOOI MiXK YOJIOBIKOM 3 HOpMa-
JILHUM 30pOM 1 JKIHKOIO — JalIbTOHIKOM TIpH HEPO3XOJDKCHHI y Hel X-
xpomocoM? Ckinbku Tinens bappa mMoxke OyTH B COMAaTHYHUX KJIITHHAX Ha-
maaKis?

Po3B’s3yBanHs.

Bionosion:P: XOXx X°V; G2 X% O G4 . X°, ¥y

3 ypaxyBaHHSIM HEPO3XO/DKEHHS X-XPOMOCOM Yy KIHKH OyAe HacTyIHe
MTOTOMCTBO:

Fir XOXXE ; XP0 : XXy vo
JKIHKA 3 TPUCOMIEIO JKIHKa 3 CHH]- YOJIOBIK 3 CHH/- 3UroTa ruHe
X, 3 HOpMAJILHUM pomom Tepue- pomom Kunaiin-
30poM pa, 3 HopMalb- (enbTepa, ganb-
HU 30pOM TOHIK

SIk BiOMO, y JIOJUHM B KOXHIM COMATHYHIA KIIITHHI aKTHBHA JIWIIE
oxHa X-XpOMOCOMa, iHIIa X-XpOMOCOMa iHAKTHBYETHCS 1 YTBOPIOETH TiNIbLIE
Bappa. Omxe, inanBigM 3 [BOMa X-XpOMOCOMaMH MaloTh OJIHE Tijble bappa,
3 TppOMa — JBa. B IIbOMY cXpelyBaHHI BCi YONOBIKM — HAMIAAKH OyIyTh Ma-
TH ofiHE Tijblle bappa, a cepen KiHOK MOJOBHHA Oy/ie MaTH JIBa TiJIbIISA B CO-
MaTHYHUX KJIITHHAX, a TIOJIOBMHA — JKOJJHOT'O TLIBI HE Oy/e MaTH.

12. JIBi 94epBOHOOKI JOBIOKPHIII OCOOMHHU Jp030(UTH MPU CXpEITyBaHHI
MiX cOOOI0 JTajTi HACTYITHE TIOTOMCTBO :

Camku: 154 4epBOHOOKHX OBrOKpWiNX, 48 4epBOHOOKHMX 3 3a4aTKO-
BHUMH KPHJIAMU;
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Camiri: 98 4epBOHOOKHX JOBrOKPWINX, 95 OLIOOKHX TOBrOKpUIUX, 27
YEPBOHOOKHUX 13 3a4aTKOBUMH Kpuijamu, 30 OUTOOKHX i3 3a4aTKOBUMH KpH-
namu. Slka TeHeTHYHa OOYMOBIICHICTh ITUX 03HAK? Bu3HauuTH reHoTHIN Oa-
TBKIB 1 IOTOMCTBA.

13. Bigomuii cBOIMM JOCTIPKEHHSIMU B 00JIaCTI MOJIEKYJISIPHOI I€HETHU-
ku beHsep ozepkaB y npo3odiam cepilo IMOBEMIHKOBHX MyTalid B X-
xpomocomi. HalmikaBiimmmMu 3 HOTo KOJIEKITii MyTaHTIB OyJIM MyXH 3 MATOJIO-
TiYHOIO peakuiero Ha eQipHUI HapKo3, AKi O/lep Kau Ha3BY “3HENPITOMIIEHI-
JUX MYTaHTIB”, TOMY III0 BOHH HENPUTOMHIIM BiJl Oy1b-KOTO0 1mrymy. OaHOTO
pasy AOCHTITHUK CXPECTUB TaKy “HEMPUTOMHLTY’ CaMKy i3 camIieM 3 YOPHHUM
TiNOM. SIK 1 O4iKyBanocs, B epLIIOMY HOKOJIIHHI BC1 MyXU ONUHUINCS CIpUMU
i mume camii Fy merko HenmpuromHinu. Bu3Ha4uMTH, sTKa YaCTHHA MOTOMCTBA
F; 1 sixoi cTati Oyze 4OpHOO 1 CTAOKOHEPBHOIO OJTHOYOCHO.

Bionosiov: 1/8 wacmuna ocobun Opyeoco noKoniHHA OyOe HOpHOI i
“3HenpumomHinow”’ 00HOUACHO.

14. T'en “mrepcTHCTOr0” BOJOCCS Y JIFOJWHU JIOMIHAHTHHHA 1 po3mimie-
HUH B o1HIH 3 ayTocoM. Y0JI0BIK 13 3BHUaiHHM BOJIOCCSIM, SIKHI HE CTPaXKIIAE
JATbTOHI3MOM, BCTYIA€ B IUTIO0 3 XKIHKOIO, sIKa TEX HE CTPakJae JaabTOHI3-
MOM. Y HHX HapOUKYETHCS CHH — JANBTOHHUK 3 “IIEPCTUCTUM BOJOCCSM.
Bu3sHaunTH reHOTUIH BCIX 1HIUBIAYYMIB.

15. I'imepTpixo3 ycHmajKOBYEThCS SIK 34eIIeHa 3 Y-XpPOMOCOMOIO O3Ha-
Ka, SIKa MPOSBIISIETHCS Jinmie K 17 pokam xutTs. OHa 3 hopM iXTio3y( JIycKa-
TICTP 1 TUIIMHUCTE MTOTOBIICHHS MIKIPH) YCIaIKOBYETHCS K PEIIECUBHA, 3UCTI-
JeHa 3 X-XpoMOoCcOMOI0 03Haka. B cim’i, ne jxiHka HopMaibHa 32 000oMa O03Ha-
KaMH, a YOJIOBIK € BJIACHHKOM JIMINIE TiNepTpPix03y, HAPOIUBCS XJIOMYHK 3
O3HaKaMH iXTio3y. Bu3HaunTH HMOBIPHICTH MPOSIBICHHS Y IBOTO XJIOMUHKA
rineprpuxo3y. BusHauntun HMOBIpHICTH HapOPKEHHS B Liit ciM’i miteit 6e3
000x aHOMaJIi# 1 IKO1 BOHM OyIyTh CTaTi.

16. B ciM’i, e xiHKa Ma€ MepIry rpyiy KpoBi, a YOJIOBIK — YETBEPTY,
HApOJUBCS CHH JATBTOHIK 3 TPETHOIO TPYIOI0 KpoBi. OOnaBa OaThKH po3pi3-
HSIOTh KOJNBOPH HOpPManbHO. BU3HAUMTH MMOBIPHICT HApOMKEHHS B il
ciM’1 3OPOBOTO CHHA 1 MOXKITUBI HOTO TPyIH KPOBi. (Bidnogiov: 25%, 3 epy-
noio kpogi A(Il) abo B(III).

17. )Kinka 3 rpymnoio KpoBi 4 i HOpMaIbHUM 3CiTaHHAM KpPOBi (310poBa)
BUXOIUTH 3aMiXK 32 3JI0pPOBOTO YOJIOBIKA 3 TPYIIOI0 KPOBi B.

Bin nporo numo0y Hapoauiocs Tpu AuTHHU: KaTtpycs — 310poBa, 3 Ipy-
oo KpoBi A, Biktop — 310poBwuii 3 rpymoro kpoBi O, I['mi6 — remodinik 3
rpymoio KpoBi 4. Bizomo, 1o 6aTeku xKiHKH OyJIH 30pOBi, MaTip Majia rpymy
KkpoBi O, a 6aTbko AB. Y 4onoika 6aTbKO i MaTip 340pOBI, TPYITH KPOBi 4 Ta
B BinnosinHo. [TosicauTy, Big koro ['ni6 ycnaakysas remodinito. Busnauntu
TEHOTHIIH BCIX YWICHIB POJMHHU.
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18. Y 40NOBiKiB ayTOCOMHHI T'€H JINCOCTI S BUCTyMAE 5K JOMiHAHTHHH,
a y XIHOK BiH peniecuBHUH. JKiHKa, sika Ma€ JUCOro Oparta, BUXOIUTh 3aMik
3a JIUCOTO 4YoJioBiKa. baThko JXIHKH TeX OYyB JIMCUM. Y HHX HApOJUBCS HOP-
MaJbHHW CHH 1 Iy)ke paHo obnucina mouka TaHs. TaHs Bupocna i BHHILIA
3aMiX 32 HOPMAaJIbHOTO 4YOJIOBiKa. SIka HMOBIpHICTH TOroO, IO y HHUX Hapo-
JINTHCS JINCUM CHH, To4yka? BrU3HAaUMTH reHOTHIIH BCiX 0CiO.

19. V nmposodinu pernecuBauii ren lethal — 50, mokamizoBanuii B X-
XPOMOCOMI, Ma€ JIETAIbHY 110 (BUKIIMKAE 3arn0esb 0COOMHU 10 BUITYIUICHHS
3 siins). Binm camku, rerepo3uroTHoi 3a reHoM L, omepkano 60 Hamiankis.
BcranoBuUTH CITIBBITHOIMIEHHSI CAMOK 1 CaMIliB Y MOTOMCTBI. (Bionosios: 30
camuys i 15 camyis).

20. Bigomo, 1o po3pizaHicTh Kpas Kpuia y Ipo30(iau BU3HAYAETHCS
pelleCHBHUM T'eHOM CUt. € caMKu 1 caMIli JUKOT JIiHIT 3 HOpMaJIbHUMH KpHJIa-
MH i MyXH 3 03HaKow0 CUt. SIk TpeOa MpoBeCTH CXpellyBaHHS, 00 BU3HAYH-
TH, B SIKilf XpoMOcoMi (CTaTeBil 4K ayTocoMi), JIOKali30BaHui e ren?

21. Y agposodinu perecuBHHI T'eH XOBTOro 3abapsienHs Tima yellow
noKanizoBanmii B X-xpoMocomi. Moro IoMiHaHTHHH aMJIb BHKITHKA€E PO3BH-
TOK JTUKOTO Ciporo 3abapsieHHs. CXpelryBanacs )OBTa CaMKa 3 CIpUM caM-
eM. OCOOMHHM TIEpIIOTO MOKOJIIHHS CXpEllyBaIHCA MiX co0or0. B apyromy
MOKOJIiHHI ojiepkaHo 30 >k0BTHX 1 27 cipux caMoK i 35 )KOBTHX camiliB. [latn
TCHETHYHE MOSCHEHHS [bOMY PE3yJIbTaTy.

22. Bigomuii KOpHYHEBHI THIT TAYT — HEPO3My4YHHKiB. KopuuHesi ca-
MKH CXPENIyBAIUCS 3 HOPMAaJIbHHUM CaMIleM, SIKAH Mae 3eJeHe 3a0apBIICHHS
omnepinusl. [lepiie MOKOMIHHS CKIIaaIocs BUKITFOYHO 13 3eJieHuX nraxis. [Ipu
CXpellyBaHHI KOPUYHEBOTO CAMIl i3 3€JICHUMHU CAMKAaMH B TEPIIOMY MOKO-
JIiHHI camIl Oyiu 3eJieHi, a caMku KopuuaHeBi. [1{o MoxHa cka3aTH mpo JIoKa-
Ji3allito TeHa KOPUYHEBOro 3a0apBJIeHHA 1 PO Te, IOMIHAHTHUI BiH abo pe-
necuBHU? (Bionosiowv: peyecugnutl, 10Kanizyemupcs ¢ X-xpomocomi).

23. PyOuHOBOOKA caMKa Jpo30(hinH cXpelryBanacs i3 camIeM JIHKOTO
TUIY, SKAH MaB 4epBOHI 04i. B MOTOMCTBI ofep:kaHO cCaMOK JAWKOTO THITY, a
camili pybiHOBoOKi. [Ipu cxpelyBaHHI caMOK JJUKOTO THITY 3 pyOHHOBOOKUM
caMIleM OJIePKaHO TIOTOMCTBO TUIBKH JUKOTO TUITy. BU3HAUNTH JOMiHAHTHA
9H pelieCHBHA PYOMHOBOOKICTb; 3UEIJICHA BOHA 13 CTATTIO a00 ayTOCOMHA.

24. Y nesenukoi pubku Aplocheilus auka popma mae kopuunese 3aba-
pBieHHs. Bigowmi me OxakuTHA, YepBoHa i Oura pisHOBHIHM. CTaTeBi XpOMO-
comu y camist — XV, y camku — XX. [Ipu cxpernryBaHHi X Pi3HOBUIIB OlEp-
JKaHi HACTYIHI pe3yNbTaTH :

I 0ocnio: P 9 6ina x 3 uepeonuii
F1 6ci uepsoni
F, Q9. 41 uepsona,43 binux
33 76 uepeonux, 0 6inux
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1I 0ocnio: P Q 6ina x & uepsonuii 3 nonepednvpo2o 0ocnioy
Fi1 99 0 uepsonux : 197 6inux
33 : 251 uepsonuii : 0 6inux
I oocnio: P Q uepsona x & binuii
F1 6ci uepsoni
F, Q. 37 uepsonux : 0 Ginux
33 : 43 uepsonux : 33 binux

Sxuif THN ycnaAKyBaHHS 4epBOHOTO U Oinoro 3abapenenHs? Hanucatu
CXEeMy YCHaJIKyBaHHS O3HaKW. (Bionogiov: cen 3abapenenHs npucymuii 6
000X cmamesux Xpomocomax).

25. Y nmoauHu aHipifis (BUI CIIMOTH) 3aJ1€KUTh BiJl TOMiHAaHTHOTO ay-
TOCOMHOI'O T€Ha, a ONTHUYHA aTpodis (1HIIWI BUJ CIIMOTH) — BiJl PEIIECUBHO-
ro 34eIryICHOTO i3 CTATTIO T'eHa, JIOKai30BaHOTO B X-xpoMmocomi. YoioBiK 3
ONTHUYHOIO aTPO(i€r0 )KEHUTHCA Ha XKIHII 3 aHipifieto. BusHaunT MOXIMBUN
(enotun noromctBa. Y MOXke HApOAUTHUCS TUTHHA (CHH a0 J0uKa) 3 oOoMa
BHJIAMH CJTIITOTH 1 B IKOMY BUIIAJIKY?

5.2.2. 3uensieHHs rediB i KpocUHTOBEP

CrinpHe yCnaJKyBaHHS Te€HIB, SIKi MICTATHCS B OJHIA XpOMOCOMI, Ha3H-
BAETHCS 3YCIUICHUM YCHAAKyBaHHSIM. ['€HU OfHIE] XPOMOCOMH YTBOPIOIOTH
rpyny 34erieHHs. KibKiCTh TpyN 3UeIUICHHS AOPIBHIOE KUJIBKOCTI Map Xpo-
MOCOM a00 X TaIuIoiAHIA KIBKOCTI. SIKIIO TeHH PO3TAIlOBaHl B OJHIA mMmapi
TOMOJIOTIYHHX XPOMOCOM, TO T€HOTHIT F€TepPO3Ur0THOI 0cobunu AaBb 3ammu-
cytoth y Burisizi Ab/ab. 3a moBHOTO 3uerneHHs TeHIB KPOCHHTOBEP MK HH-
MU HE BiI0yBa€ThCS, 1 TOMY YTBOPIOIOTHCS JIMIIE JIBA THUITH FaMeT B PIBHOMY
crhiBBigHOMIeHHI. OTXe, 3a MOBHOTO 3YCIICHHS T'EHH YCIAJKOBYIOTHCS SK
OJIMH TeH. 3a HETMOBHOTO 3YEIUICHHS T'€HIB B Pe3yJbTaTi KPOCHHIOBEPY Y Ti€l
K 0COOWHH YTBOPIOIOTHCS TaKi THITH TaMeET:

aB, Ab — kpocoBepHi rameTH, sIKi MiCTATh HOBI KOMOiHAIiT aneiB.

AB, ab — HekpocoBepHi ramMeTH, SKi MICTATb Ti K caMi CIIOTYYCHHS ale-
JIB pi3HUX I'eHIB, IO # Y BUXiTHUX (GopM.

YacToTa KpOCHHTOBEpPY MiX T'€HAMH INPSMOIPAIOPIIiifHA BiCTaHI MiX
HUMH, K4 BUMIPIOEThCA B OJMHUIISIX KPOCHHTOBEPY — MOpTraHijax abo caH-
tuMopranax. OnuH cantuMopra (cM) — 1ie BiJICTaHb MiX TeHaMH, 3a SKOT
KPOCHHT'OBEP BiIOYBAETHCS 3 4aCTOTOKO 1%.

Jiis BU3HAYCHHS XapakTepy YCIaJKyBaHHs O3HaK (TEHH, IO 1X BH3HA-
YaroTh, 34CIUICHI a00 HE 3YeIUICHI), HEOOXI1THO MPOBECTH aHANI3yloue CXpe-
IIYBaHHS T€TEPO3UTOTHOI 32 IIMMU I'€HaMU OCOOHMHH 3 PELIECHBHOIO TOMO3H-
TOTOIO 32 BiIOBIIHUMH TapaMy ajeliB. SKII0 reHu He 34eIUICHI, B Pe3yIib-
TaTi CXpEllyBaHHsS YTBOPIOIOTHCS JIEKIJIbKA PI3HUX TE€HOTHUIIIB B PIBHOMY
CHIBBIIHOIICHHI. SIKIIO TreHW 3YerUieHi, YacToTa KPOCHHTOBEPY MK HHUMHU
JOPIBHIOBATHME BIZICOTKOBI KPOCOBEPHHX OCOOWH, OTPHUMAHUX IIPH aHAII3y-
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I0YOMY CXpellyBaHHi, 00 BiJICOTKOBI KPOCOBEPHHUX T'aMET, SIKi YTBOPIOE T'e-
TEpO3UroTHa OaTbKiBcbka ocoOuHa. Hampukian, y Apo30o(iu BiICTaHb MiX
T'eHOM, 110 BH3HAYA€E KOJIIP TiIa 1 TEHOM, SIKHH BH3HAYAE JIOBXKHUHY KPHII, J10-
piBHIoe 18 Mmopranigam. Ile o3Hauae, mo NpH MeHO31 YTBOPIOBATUMETHCS
18% kpocoBepHUX ramer Ta 82% HEKpoCOBepHUX, 1 18% ocobun OyayTs Ma-
TH HOBHI TEHOTHII 1 PEHOTHII, IKUH HE CTIoCTepiraBcsi y 0aThbKiBCHKUX (HopM.

[Ipu po3B’s3aHHI 3a1a4 3 JaHOI TeMU HaWYacTillle 3yCTpiYaroThcs Ha-
cTynHi iX Tinu: 1) Bu3HaYeHHS THUIIB Ta KiTIBKOCTI raMeT MPH 34eIUICHHI re-
HiB; 2) Bu3HaueHHs XapakTepy yclaJKyBaHHS O3HAaK (3UeIUIeHI TeHu abo He
3ueruieHi); 3) BusHaueHHs reHOTHITY i GEHOTHIY ITOTOMCTBA TP 3YEILICHHI
rexiB; 4) BuszHaueHHs1 Mici JoKaji3amii reHiB B XpOMOCOMi, YaCTOTH KpoO-
CHHIOBEpa Ta BiICTaHi MK T€HaMHU.

Ipukiaaau po3p’si3aHHs 3a1a4
1-nii TMN 3aga4. YTBOpEHHs raMeT IIpH 3UeIJICHHI I'eHIB Ta IX CHiBBij-
HOIIIEHHS.
1.V npozodinu renu 4 i B nokai3oBaHi B IBOX PI3HUX Iapax ayToCoM,
a M iN — B Tiit camiif ayrocomi. Harmucatu reHOTUIIM OCOOMH, FeTEpPO3UTOT-

HUX 3a TeHaMUu A 1 B, M 1 N. CKUIBKH 1 SIKi TUIIM TaMeT YTBOPIOIOTH TaKi 0CO-
OvHU ?

Bionoeiow: Axwo cenu A i B ne 3uenneni, moomo: é% , MO YMeopio-
a

embcsi 4 munu eamem 6 pisHOMY CNIBGIOHOUICHHI (3a NPABULOM HE3ALEHCHO2O
xomobinysanns osnax): AB — L4 vacmuna, ab — 1\, aB — 1\, Ab — 1\. Axwo

. MN
2E€HU 34YeNnjieHl, mobmo —, MO ymeoproeamumemuvCs meosic 4 munu camem,
mn

ane Kpocogepuux camem 6yoe 3HAYHO MeHULe, HIJHC HEKPOCOBEPHUX.:

MN .
HEKPOCOBEPHI raMeTH

mn

Mn KPOCOBEPHI raMeTH

mN p p

KpocoBepHi rameTn MicTATh HOBI KOMOiHAIIiT ajeiB.

2. Y napos3oidum pernecuBHUN TeH OinookocTi (W) 3HaAXOAUTHCS B X-
XpoMocoMi B JIOKyci 1,5, a momiHaHTHHE reH 3MiHEHOI (GopMu uyepeBis A
(Abnormal) B Tiii camiit xpomocomi B nokyci 4,5. BusHauutu THNH i Kijib-
KICTh T'aMeT, 1110 YTBOPIOIOTHCS Y MYX HACTYITHUX T€HOTHIIIB!

WA, wa, . . Wa

camka X X'; caMelb OUJIOOKHI 3 HOpMAJIFHUM YepeBieM X Y.
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Binnosins:
T'ametn camku:

xWA } 979% Bincranb Mixk TeHaMH: T'ameru caMug:
X" 0 4,5-1,5=3% G: X" 50%
Xwi } 3% KPOCHHIOBEpa V: 50%
XW

3.T'enn A4 1 B nokaiizoBaHi B OJHIH 1Mapi TOMOJIOTTYHHX XPOMOCOM 1 TT0-
BHICTIO 34€IUIEHI, TOOTO KPOCUHIOBEpP MIXK HUMU HE BifOyBaeThbcs. SIKi THIU
ramer i B IKOMY IIPOIICHTHOMY CITiBBIJHOIICHHI YTBOPIOIOTHCS Y TE€TEPO3UTO-
TH 32 000Ma reHaMu?

Bionosion: Axwo suenneni cenu A i b, mo ymeoposamumymscs osa
munu 2amem 6 pisnomy cnisgionowenni: Ab — 50%, aB — 50%. Axwo 3uenie-
Hi eenu A i B, mo ymeopioromuvcs 08a munu eamem 8 pisHOMY CNiG8IOHOULeHHI
AB — 50%, as — 50%.

4. I'enn A4 1 B 34enieHi, KpOCUHIoBep Mix HUMHU ckianae 40%. Buzna-
YHMTH, CKLUIBKH 3 SIBUTHCS B TIOTOMCTBI mureteposurotu AB/ab mpu ii camosa-
wrigHeHHi popM aabb Ta 4-bb?

Bionosios: P: ABab x ABab

Ckiagaemo pemritky Ilenera:

F1:

3l 30% AB | 30%ab | 20% aB | 20% Ab

Q

30% AB | 9% ABAB | 9% ABab|6% ABaB|6% ABADb
30% ab | 9% ABab | 9% asab | 6% aBab | 6% Abab
20% Ab | 6% ABADb | 6% Abab | 4% AbaB |4% AbAb
20% aB | 6% aBAB | 6% aBab | 4% aBaB | 4% aBAb

G AB } HEKPOCOBEPH d:AB } HEKPOCOBEPH
Q ab aB
ZEE) KpOCOBEpH :PE) } KPOCOBEPH

KinpKicTh KpOCOBEpHHX raMeT BIIIIOBilaE BicTaHi MK T€HaMH, TOOTO
40%. Tonmi KiABKICTh HEKPOCOBEPHHX rameT nopiBHIoBatuMe 100%-
40%=60%. Kinbkicts popm 3 rerorunom A-bb 6yne: 6% Abab + 6% Abab +
4% AbAb = 16%; 3 resorunom abab — 9%.

5.Tenn A4 i B 34emnneHi i kpocuHrosep Mixk HuMH ckiagae 10%. I'en C
3HAXOUTHCS B 1HININ TPyIi 3UeIUICHHA. SIKi raMeTH 1 B IKUX CITIBBiTHOIICH-

BC

A
HsX OyJie yTBOPIOBATH I'€TEPO3UIOTA: P
ab c

Bionogiob: Cnouamky usHauaemo KilbKicmb KPOCOBEPHUX i HEKPOCO-
6epHux camem npu 3uenienni eenie A i B: 90% nexpocosepnux AB i ab; 10%
xpocogeprux A i aB. Ilpu ymeopenni camem KOICHA 3 Yux KOMOIHayil aie-
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J1i6 MOdice 3 pieHOI0 UMOSIpHICMI0 noeonyeamucy abo 3 arerem C, abo 3 ane-
Jem c. Buacniook yboeo ymeopiorwmscs 8§ munie eamem. 4 munu Hekpocogep-
nux ABC, ABc, abC, abc no 22,5%; ma 4 munu kpocosepnux camem AbC,
Abe, aBC, aBc 3 yvacmomoro no 2,5% (10%:4=2,5%).

6. PeriecrBHi TeHH a 1 B y JIIOJMHI 0OyMOBITIOIOT PUCYTHICTH fiabery i
CXHJIBHICTB JIO TIMEPTOHIYHOI XBOpOOHU. 3a NESKUMH POAOBOJAMH 3pOOJICHO
MIPUITYIIEHHS, 10 I1i TeHH 34eruieHi. SIKi THIIU raMeT JacTh JKiHKa 3 TeHOTH-
nom AB//ab 1 vonosik 3 reHotunom Ab//aB. Ska WMOBIPHICTD y KOXKHOTO 3
HUX MIepeiaTH TOTOMCTBY 3pa3y 0OH/[Ba 3aXBOPIOBAHHSI Ti€l K JUTHHI?

Bionogions: ﬁ XA=b
ab aB
G:Q B GJ:Ab . AB.AB b aB
ab aB Y“"Ab 4B ab ab’

VMOBipHicTh y MaTepi nepesaTH HOTOMCTBY OOHIBA 3aXBOPIOBAHHS JI0-
piBHIOE 50%, y 6aTbka — HynmboBa. OTxe, 3 50%-HOI0 HMOBIPHICTIO MaTIp TIe-
peaacTs IUTUHI 0OM/IBA 3aXBOPIOBAHHS Pa30M.

2-#i THN 3ama4. Bu3HadeHHs xapakTepy yCHaaKyBaHHsS O3HAK (3UCIUICHI
reHH a0 He 3YeIUIeHi).

1. Ilpu cxpelryBaHHI OCOOMHU, AUTE€TEPO3UTOTHOI 32 TeHaMu A 1 B, 3
PELIECHBHOIO TOMO3UTOTHOIO OCOOMHOIO OJIEPXKAHO PO3LICTIIICHHS 32 (DeHOTH-
ITOM B TIPOIIEHTHOMY CIIBBIHOIICHH] 25:25:25:25. BuzHaunTH, 4u yCHaaKo-
BYIOTBCSI Il TGHU 3YETUICHO 1 MOSCHUTH BIAMOBIh TEHETUYHO CUMBOJIIKOO.

Bionosiow: pisna xinbkicms 0coOUH 3a 8CIMA MONCIUBUMU CNOTIYYEHHS -
MU 03HAK 6KA3VE, o 2enu A i B 3Hax00ambcs 6 PI3HUX 2PYNAX 3UenjieHHs: i
KOMOIHYIOmbCes 6inbHO. Takum 4unom, 2eHomun 0cooutu, oucemepo3ueomuol

. A B
3a eenamu A i B, moorcna zanucamu max: — 5 abo AaBb.

2. B ananizyrouoMy cxXpelryBaHHI Apo30(iiau, JUTCTSPO3UTOTHOT 3a Te-
Hamu W (O1i oui) 1 f (BiIbYACTI IIETHHKH), OEPXKAHO JIBA PI3HUX PE3YIbTATH
JUTSL IBOX CaMOK, MOTI0HUX 32 GeHOTHTIOM (B %):

1) wrwfwf :wf=41:9:9:41

2) W wHfwfwf =9:41:41:9

BusnaunTi XapakTep ycrnaaKyBaHHS IMX O3HaK. Hamwcatu reHoTHI re-
TEPO3UTOTHUX OCOOMH B 000X BHIaJKaX; BKa3aTH, B YOMY BIJIMiHHOCTI iX Ie-
HOTHUMIB. Bu3HaUNTH NpUONIHM3HY BiZicTaHh MiXK BKa3aHIUMHU T'¢HAMH.

Bionogiov: xapaxmep poswenienuss npu amanizyrouomy CXpeusy8ammi
oposzoghinu exazye, ujo cenu W i T 3uenneni nenosnicmio, OCKinbKu ymeopunocst
4 Kknacu po3wenienusa 8 pisHOMY CHiG8IOHOUEHHI: KPOCOBEPHUX OCOOUH — NO
9%, nexpocosepis — no 41%. Tomy pobuMo 8UCHOBOK, WO 6 OOHILL XPOMOCOMI
y nepuioi camxu W'T" suenneni cenu, a 6 inwiti 20mono2iuniil xpomocomi —W'f
(kpocosepis 3a631cou MeHuie). Y Opyeoi camku HeKpocosepHi 0cobuHu mpan-
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asomuces 3 yacmomoio no 41%, (Wtma Wt*). Tomy pobumo eucnoeox, wo y
yiel camiu 6 0OHill 20Mono2iuniti Xpomocomi 3uenneni cenu w i f', a 6 inuuiii
W' — i f Taxum uumnom, cemomun nepwioi camxu w'f wf, opyeoi w twf",
Ockinvku yacmoma KpoCUHe08epa NPSIMO NPONOPYIUHA BIOCMAHI  MidiC
2eHamu i OOpPIBHIOE GIOCOMKOBI KPOCOBEPHUX OCOOUH, MO Y 000X CAMOK
8I0CMAHb MIdIC 3uenyienumu cenamu oopisHiosamume 9%+9%=18%.

3. Camenb pyioro TapraHa-pycaka, SKHi Mae 9opHe TiUIO 1 OximHI o4i,
CXPECTHUBCA 13 CAMKOIO 3 PYAUM TLIOM i OIYKIUMH OYaMH CipOro KOJLOPY.
VYc¢i Ha@AKKM MepiIoro MOKOJIiHHS Majk YOpHE TiIO i 09l HOPMAaJIbHOTO KO-
nsopy 1 hopMu. BoHH akTHBHO cXpelryBaucs Mixkco0oro 1 B F, cTymeHTH 1mi-
JpaxyBajii: pyauX 3 HOPMaJbHUMHU o4aMu — 74 637, 4OpHUX 3 HOPMaJIbHUMU
ouamu — 150 363, pynux 3 OniauMu o4aMu HOpMalbHOI opmu — 363, Hop-
HUX 3 OJIJVMH 09aMu HOpMallbHOT popMu — 7 4637, pyaux 3 ONMYKIUMH OYa-
MU KOJBbOPY JUKOTO TUMA — 24 879, YOpHUX 3 OIMYKIMMU OYMMa KOJILOPY AU-
koro tuna — 50 121, pyaux 3 omykiauMu OmiguMu ouuma — 121, 4opHHX 3
ONMyKJIMMH OmimumMu ounMa — 24 876. BusHauuTH, SK yCHAJKOBYIOTHCS IIi
O3HAKH.

Bionosiov: ananiz ciopudie F1 exazye na me, wjo uopne 3abapenenns mi-
aa (A) oominye nao scoemum (a), Hopmarvha gopma oueti (B) — nao onyxnorw
(b) i cipe 3abapsnenns oueii (C) — nao onioum (c). B F, sunuxaromo 8 ¢heno-
MUNOBUX KAACI8 Y CNIBGIOHOUICHHI, 5IKe He 8ION08I0ac opMYi He3aNeHCHO20
KomOinyeanns ecewnie (27:9:9:9:3:3:3:1) 6 womy aeeko enesnumucs, nooiiue-
Wi 3a2ansHy Kinbkicme nawadkie na 64 wacmunu (4°=64 moxcmueux zeno-
munu, oug. po30in 3) i niopaxysamu meopemudHo 04iKy8aHy KilbKiCmb KOH#C-
Ho20 heHomunosoeo knaca. Omoice, 6Ci mpu eeHu abo 3uenjeni mixe cob0oro,
abo 08a 3 HUX 3HAXOOAMbCSL 8 OOHIU 2pyni 3uenieHts, mpemii — 6 inwitl. /s
8I0N06I0I Ha Ye NUMaHHa Npoauanizyemo y 2iopudie F, ycnaoxysanns nuwe
080X 03HAK 8 PI3HUX KOMOIHAYIAX.

3a 3abapenennsm mina i ¢popmoio oueil sunuxaiomo 4 xnacu: 225000
yopHux 3 HopmareHumu ouuma, 75000 wopnux 3 onyxaumu owuma, 75000 py-
oux 3 HopmanvHumu ouuma i 25000 pyoux 3 onykaumu ouuma. Odepoicane 6
YbOMY 8URAOKY po3ujeniients cnienadae 3 gopmynoro 9:3:3:1, wo ceiouums
Nnpo He3anexicHe YCNaoKy8aHHs 2eHis, SIKi KOHMPOII0Iomy 3a0apeients mind i
Gopmy ouetl.

AHANO2IMHUM YUHOM AHANIZYEMO YCHAOKYBAHHS O3HAK 3a0apenenHs i
Gopmu ouetl. B ybomy unadky maxoogic UHUKAIOMb 4 (eHomunogux Kiacu:
225000 mapeanis 3 HopmarbHUMU oyuma cipoeo 3abapenenns, 75000 3 Hop-
MATbHUMU ouumMa 61i0020 3abapenenns, 75000 3 onykaumu oyuma cipozo 3a-
bapenenns i 25000 3 onyknumu ouuma 61i0020 3abapseienns. Ooepacane po-
3WeNIeHHsl MAKodIC CEIOYUMb NPO HE3ANEHCHUX XAPAKMeD YCNAOKYBaAHHs 2e-
Hi8, K BU3HAYAOMb 3a0apenents i popmy ouetl. Pozenanemo menep ocmam-
HI0 KOMOIHAYi0 03HaK 3a0apenenns mina i 3abapeienns ouell. B opyzomy no-
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xoainui 3' sasunucs 200484 vopnux mapeana 3 cipumu ovuma, 99 516 yoprux 3
onioumu ouuma, 99516 pyoux 3 cipumu ouuma i 484 pyoux 3 6nioumu ovuma.
Odepoicane po3ujenyiens ceiouums npo me, wjo 2eHu 3a0apeients mina i 3a-
bapenenus oyell yCnaoKko8yIomvcs 34enieHo.

Tosnauuswiu nimepamu 2eHu, po3nuweMo 2eHOMuUNn GUXIOHUX 6ambKis-
CbKUX 0OCOOUH i 2I0pU0i6 nepuioco NOKONIHHA!

.AcB aCb .AcB
"AcB aChb 1"ac b

Bionosiov: eenu 3abapsenenns mina i 3a0apeieHHs ouell YyCnaoko8yiomo-
€5 3UeniieHo, 2eH opmu ouell 3HaX00UMbCs 8 THWIilE 2pyni 3UenieHts i ycnao-
KOBYEMbCS HE3ANEIICHO.

3-iit Tum 3aga4. BusHaueHHs (EHOTUITY i TEHOTUITY TOTOMCTBA.

1. Y KyKypya3u I'eHH, 110 00YMOBIIOIOTH 3rOpHYTE JUCTA (Cr) 1 Kapiu-
koBicTh (d) posmireni B okycax 0 Ta 18 Tperboi xpomocomu. CxpenryBanu
pociuau CrCrdd i crerDD. BusnaunT: a) renotund i Gpexorunu pociud Fi:
0) ouikyBaHe CIiBBiIHOIIEHHs (PEHOTHIOBHX KJIaciB B F».

Crd crD Crd Crd
Crd crD cD crD
Fz:
0 g 41% Crd 41% crD 9% CrD 9% crd
41% Crd| Crd/Crd 16,8% | Crd/crD 16,8% | Crd/CrD 3,7% | Crd/crd 3,7%
41% crD| Crd/crD 16,8% | crD/crD 16,8% | CrD/crD 3,7% | crd/crD 3,7%
9% CrD| CrD/Crd 3,7% | CrD/crD 3,7% | CrD/CrD 0,8% | CrD/crd 0,8%
9% crd | crd/Crd 3,7% crD/crd 3,7% | CrD/crd 0,8% crd/crd 0,8%

Bionosiow: siocmans misic cenamu Cr i d 6 mpemiti Xxpomocomi OopieHioe
18 cm, abo 18% xpocuneosepa. Ceped 18% xkpocoseprux eamem 9% mamume
eenomun CrD, 9% - crd.

a) F1: Crd crD — Bucokopoci (HOpMaibHi) pOCIHHE 3 HOPMAJIbHUM JIH-
CTSM;

6) F,: Cr-dd 24,19% — HopMaJTbHi JIUCTS, KAPJIMKOBUH 3piCT;

Cr-D —50,81% — HOopManbHi JTUCTSI, HOPMAIBHHHN 3PICT;
Crcr — D — 24,19% — 3ropHyTe TUCTS, HOPMaJIbHHHN 3PICT;
Crecrdd — 0,81% — 3ropHyTe JITHCTS, KAPIUKOBHIA 3piCT.

2. YV KyKypy/A3u reHd 3ropHyToro nucts (Cr) i kapaukoBicts (d) po3mi-
IICHI B TPETil XpOMOCOMI Ha BifcTaHi 18 OqUHUIL epexpecTa, a TeHU CTi-
kocti g0 ipxxi (Rp) ta By3pkoro jmcts (NI) B 10-Tii xpomocomi Ha BimcTaHi
24 omuHMIN TiepexpecTa. PociuHy, TOMO3UTOTHY 332 JOMIHAHTHUMH aJIeJISIMU
Cr, D, Rp, NI cxpecTiu 3 poCauHO0, TOMO3HIOTHOIO 33 PEIICCHBHIMHU alie-
JISIMH LIUX T€HIB.
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BusHaunTH: Q) SKi THITU raMmeT 1 B SIKOMY CITIBBIJIHOIICHHI MOXE YTBO-

pIOBaTH

pocnuHa 3 F1? Bb) gkuif NpOIeHT KOHCTAaHTHUX POCIMH KApJIMKOBHX,

YTIHKUX 70 ipXKi, 3 HOpMaJIBHAM JINCTSAM MOYKHA OUiKyBaTH B F;?

Biamnosins:
.Cr_DRpNIX@&nI .Cr_DRpNIXCr_DRpNI
“CrD RpNI "~ crd rpnl Lerd rpnl " crd rpnl
Cnomy4eHHs TeHIB B XpOMOCOMax Moxe OyTH:
CrD - 41% } RpNI —}
Crd - 41% HEKPOCOBEPH 38% HEKpPOCOBEpHU
rpnl — 38%
Crd —41% Rpnl — 12%
orD — 41% } KPOCOBEpH (NI — 12% } KPOCOBEpH

3FiIlH0 3 IPaBUIJIOM HE3AICIKHOT'O KOM6iHyBaHH$I I'CHIB BUITUCYEMO MO-

SKJIMBI T

enotnnu B F»:

.CrD RpNI = 41/100 x 38/100 x 100% = 15,58%
.crd RpNI = 41/100 x 38/100 x 100% = 15,58%
. Crd RpNI = 9/100 x 38/100 x 100% = 3,42%
.crD RpNI = 9/100 x 38/100 x 100% = 3,42%
.CrD rpnl =41/100 x 38/100 x 100% = 15,58%
.crdrpnl = 41/100 x 38/100 x 100% = 15,58%
.Crd rpnl = 9/100 x 38/100 x 100% = 3,42%
.crD rpnl = 9/100 x 38/100 x 100% = 3,42%
.CrDRpnl =41/100 x 12/100 x 100% = 4,92%

.crd Rpnl = 41/100 x 12/100 x 100% = 4,92%
. Crd Rpnl = 9/100 x 12/100 x 100% = 1,08%
.crD Rpnl =9/100 x 12/100 x 100% = 1,08%
.CrD rpNI = 41/100 x 12/100 x 100% = 4,92%
.crd rpnl = 41/100x 12/100 x 100% = 4,92%
. Crd rpNI = 9/100 x 12/100 x 100% = 1,08%

16. CrD rpNI = 9/100 x 12/100 x 100% = 1,08%
['oMO3UTOTHUMIE 33 KapiIHKOBICTIO, CTIHKAMHE JO ipKi, 3 HOPMAIEHIUMU

JINCTSAM

OynyTh pocinuHHU Fp, SIKi yTBOPHIINCS B pE3yNbTaTi CIOIYYCHHS XKiHO-

upX i JoNmoBiuMX ramer oxHakosoro renotuna Crd RpNI. HimoBipHicTs yTBO-
peHHsI Takux ramer nopiBHioe 1o 3,42%. Omxke, B F, MoxHa OYiKyBaTH
3,42/100 x 3,42/100 x 100%=0,12% pociuH 3 HEOOXiTHHMH O3HaKaMu, abo
npubnusHo 1 pocnuna Ha 1000.

4-if THn 3aga4v. Bu3HaueHHS 4acTOTU KPOCHMHIOBEpa Ta BIICTaHI MiX

TeHaMH.
1.
TUIH 3
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OJIep)KaHOMY ITOTOMCTBI CIIOCTEpIrajiocsi HACTYIHE CIIBBIIHOIICHHS (heHO-
THITIB:

A-B-C1I3 aasecc 105

A—B—cc70 aaB —cc 21

aaseC — 64

A—-66C-17

Bu3HauuTH MOPSIIOK PO3MIIIEHHS LUX TEHIB B XpPOMOCOMI 1 BiJICTaHb
MiXK HUMH B OJIMHUIIIX KPOCHHIOBEDY.

Bionosiow: I'enu posmiweni 6 nopsoxy B A C.

Denomunu HAWAOKIG:

B-A-C - 113

bbaacc 105

B-aacc 21

bbA-C 17

HEKpOCOBEpH

KpocoBepH |

17+21 100% =97%

Yacrorta kpocuHrosepy B/ A=

B-A-cc 70

bbaa C — 17 kpocosepu |1

64+70

YacroTa kpocunrosepy 4/ C = x100% =34 4%

Yacrora kpocunrosepy B/ C = %xmo% =441%

Bigcrans mixk redamu B 9,7 A 34,4 C.
B 9,7% A 34,4% C
- ! iy
~
44,1%
2. B moToMCTBI aHaJIi3yl0u0r0 CXPEIIyBaHHS OJIEP>KaHO HACTYIIHE CITiB-
BiJTHOIIICHHSI (DEHOTHIIIB:

A-B-C-120 aaB - C-62
A—B—cc 10 aaB —cc 68
A—bbC- 65 aabbC - 12
A—bbce 63 aabbce 125

BusHaunTH MoOpAIOK pO3MIMIEHHS TEHIB B XPOMOCOMI 1 BiJICTaHb MiX
HUMU B OJIMHUIIAX KPOCUHTOBEPY.

Binmnosine:

B-A-C 120

aabbcc 125 HEKPOCOBEPH
A-bbC — 65

aaB-cc 68 kpocosepu |1
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A-bbcc 63
kpocosepu I

aaB-C — 62
A-B-cc— 10 .
aabbC — 12 IOJB1H1 KPOCOBEPHU

Yacrora kpocunrosepy A4/ C = %xmm =28%

YacroTa kpocunrosepy C/B= %xmo‘% =30%

Yacrora kpocunrosepy A/ B= leoo% =491%

Bigcranps Mixk reHaMH B OZJMHUIISIX KPOCHHTOBEPY:
A28% (; 30% B
N Y' 7
58%

3. 3enmeHe 3a0apBIICHHSA MApOCTKIB SYMEHS OOYMOBJICHE IMPHCYTHICTIO
JIOMIHAaHTHHUX aJIeTiB TeHIB A 1 B B roMo- ab0 reTepo3urotHomy ctaHi. [lpu
BIZICYTHOCTI ajiesisi B 3°SIBISIIOThCS JKOBTI APOCTKH, B PEILTI BUMIAKIB — O1Ii.

B F; omHOrO 13 cXpenryBanb Oyino oxepxano 205 3enenux, 105 6inmx i
98 KOBTHX TApOCTKIB. SIK MOSCHUTH MOAIOHE PO3MICIICHHS, BPaXOBYIOUH
SIBUIIIE 3UETUICHHA?

Bionogiov: 3a ymosoio 3adaui é docnioi 00epicano napocmkis. 3e1eHux
(A— B -) 205, acoemux (A—bb) 98, binux (aaB -)103. Omowce, 6 F, cnocmepi-
2aEmuvCsl 36UNALiHe MOHO2EHHEe pO3ujenients y cniegionowenti 1 uacmuna
orcosmux, 2 yacmunu 3enenux, 1 yacmuna 6inux, wo 8xa3ye HA 34enneHHs 2e-
Hig:

Ab aB Ab Ab
P:=x= Fp:=x=

Ab aB aB aB
F,: 1 Ab//Ab orcoemi

2 Ab/laB zeneni

1 aB//aB 6ini

TakuM 4YMHOM, BKa3aHe PO3IICIUICHHS MOSCHIOETHCS KOMILICMEHTAPHOIO
B33a€MOJII€I0 TBOX TiCHO 3YEIUICHUX T'CHIB.

4. Y npo3odinu € ABa 3YCIUICHUX MYTAHTHHX T'CHH, SIKI BU3HAYAIOTHCS
KUHOBapHe 3abapsiieHHs oueir (V — vermilion) i posceueni kpuna (¢ — cleft
wings). JlomiHaHTHI aneni X T'eHiB BU3HAYAIOTHCS PO3BUTOK O3HAK, Xapak-
TEPHUX IS MyX JUKOTO THITy (4epBOHE 3a0apBICHHS O04Yel i HOpMAabHI KPH-
na). B ogHOMY i3 cXpelryBaHb OyJ0 OJIEp)KaHO HACTYITHE CITIBBIJHOIICHHS
riopuais F;:
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Camui:
1) 35 nukoro Tumna
2) 71 3 KHHOBapHUMH OYUMa, HOP-
MaJIEHIMHA KPHIaMHU
3) 65 3 UepBOHUMH OYKMMa, PO3Ce-
YCHUMH KPHJIaMu
4) 30 3 KHHOBapHUMH OYMMa 1 PO3-
CCUCHUMH KPHIIAMH

Busnauntu:

Camku:

1) 100 gukoro tumy

2) 103 3 4YepBOHMMH OYUMa Ta po3ceye-
HUMU KpHJIAMH

a) sKI I1e TeH! — 34eIlIeHi 13 CTaTTI0 a00 ayTOCOMHI;
0) siKa Bi/ICTaHb B OJUHHUIIIX KPOCUHTOBEPY PO3ALISIE i [EHU;

B) BKa3aTu '€HOTUITH OAThKiB.

Jano:

Camuu: Camxku:

XVCY :35 - mu- V —C-:100 u-
KOTO THIIa, KPO- KOTO THITY
COBEpHI V —cc: 103 3 po3-

X'°Y:71 -3 xu- ceyeHumu Kpuiia-
HOBapHUMH MU
OUYnMa — HEKpO-
COBEpHI

X°y:65 — 3 po-
3CEUCHUMU
KpHJIaMH — HEK-
pOocoBepHi

X Y°y:30 — 3 ku-
HOBapHUMH

ouuma 1 posce-
YEeHNMH KpHJia-

MU - KPOCOBEPHI

P3 —? PQ —? % kpocuHrosepa —
2

Po3B’s3aHHs.

B F, cnoctepiraerscst pi3HULA 3a KUIBKi-
CTIO (DEHOTHIOBHX KJIACIB cepesl CaMOoK 1
camiiB. Tomy poOMMO BHCHOBOK, IIIO IIi
TeHH 39eIUIeHi i3 cTarTio. OCKIIBKH Te-
HOTHII CaMILIiB (32 BUKJIIOYEHHSM CTaTe-
BO1 Y - XpOMOCOMH) BU3HAYAETHCS raMe-
TaMH CaMKH, 3 IKUX € KPOCOBEPHi 1 HEK-
POCOBEPHI (KPOCOBEPHUX 3aBXKIH MEH-
11€e), TO MOKEMO JIETKO BU3HAYUTH Te€HO-
THI CaMKH:

Fpo XoxYe X'y
Fp: XY X'exve
xVCY XVCxVC
X'y
xVey

Ilo i cmoctepiranocss B yMOBi 3ajadi. TakuM YHMHOM, TEHOTHITH OaTh-

KiBcbkHX (hopm F; BU3HAYEHI BipHO.

. . Vey Vv C
Tenep BU3HAYAEMO T€HOTHITH BUXiTHUX 6aThKiB: P XX x XY

Fpo XVex© . xVey

Bincrans mMixk renamu V 1 C 1opiBHIOE:

% xpocunrosepa V /C = % x100% = 32%
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Bionosiow:

a) eenu V'i C 3uenneni iz cmammio;

6) siocmans midic yumu 2eHamu 0opigHioe 32% abo 32 oounuyi kpocurzosepy;,
6) eenomunu euxionux 6amokie: P X"°X"° x X'CY.

5. BcranoBnena HactynHa kapta xpomocomu 4 20 B 11 C. KoedimienT
cniBnaganHs gopisHioe 0,7. SIke CHIBBIAHOIICHHS CIIOCTEPIraTHMETHCS B T10-
TOMCTBI aHaJIi3yI04Y0ro cXpenryBanns pociaunu remoruna Abc//aBC 3 pocinu-
Hoto abc//abc?

Biamnosizns.

P: Abe xa=bC

aBC abc
Abc

F abc HEKPOCHHTOBEPHI TCHOTUIIH

aBC
abc
ABC

abc
abe
abc
AbC
abc
aBe
abc
ABc
abc
ahC
abc

[ongiitauit kpocurroBep Teoperuunmii: 20 x 11 = 2,2%, daxruunwmii:
2,2x 0,7 =1,54%.

Bincrans Mk reHamu A i B nmopiaroe 20. Bona Biamosigae TPOLICHTY
KPOCHHTOBEPHHUX OCOOWH, Y SKHX Bl}16yBaBC$I KPOCHHIOBEP Mix reHamu A i B.
Cromn BXOAATH OCOOWHM 3 ONMHAPHUM 1 MOABIMHIM KpOocHHTOBepoM. OTxe,
kpocunroeep A/B = 20% = I nepexpect + aBiitHuil mepexpect; I mepexpect =
20% - 1,54% = 18,46%. Ilepexpect B/C = 11% - 1,54% = 9,46%. Bcboro kpo-
cuHTrOBepHUX 0cobuH 18,46% + 9,46% + 1,54% = 29,46%, HEKPOCHHIOBEPHUX —
100% - 29,46% = 70,54%. B moTOMCTBI BKa3aHOTO CXpEITyBaHHS CIIOCTEPIraTH-
METBCS HACTYITHE PO3IICIUICHHSI 32 TCHOTHIIOM i (DeHOTHTIOM:

Abc/labc — 35,27% AbC/labc — 4,73% aBCl//abc — 35,27%
ABC//abc —9,23% Abc/labc - 0,77% abc//abc — 9,23%
aBc//abc — 4,73% abCl/fabc —0,77%
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3agadi 1J1s1 caMoCTiliHOTO PO3B’A3aHHS

1. lns cxpelryBaHHS OyJd B3sITiI Apo30dilv: HOpMalbHa camMka i ca-
Mellb 3 ’KOBTUM TLJIOM, OOpi3aHUMM KpUJIaMU 1 FpaHaTOBUMU oduMa. B mep-
HIOMY NOKOJIHHI OyiM OJiep>KaHi YOTHPH KJIAcH MyX: CaMKH JMKOTO THIIA,
CaMKH 3 00pi3aHUMH KPHIJIAMH, CaMIli JUKOTO THTIA, caMIli 3 0Opi3aHUMH KpH-
JamMu. SIKIo >KOBTE TiIO — O3HAKa, pEIleCHBHA IO BiIHOMICHHIO JIO0 Ciporo,
IpaHaTOoBl 04l — I10 BiAHOLIEHHIO 10 TEMHO-UEPBOHMX, a 00pi3aHi Kpuja — Mo
BIIHOIIICHHIO JIO JOBIMX 1 BCi TpW reHW — Y, gn, Ct jokamizoBaHi B X-
XPOMOCOMI, SIKi HAlO1IbII HIMOBIPHI TEHOTHIIH OITBKIBCHKUX (HopM?

2. TomMo3uUroTHa camka Jpo30¢inu 3 )OBTHMH BOJIOCKaMH (Straw - Stw),
By3bKHMH Kprutamu (jammed - j) i kopuuHeBMMHU ounMa (Sepia - Se) cxpere-
Ha i3 camIieM quKkoro (eHorumna. Ski OyAyTh TiIOpPHUIN MEPIIOTO MOKOJIIHHS?
Slke motoMcTBO OyJe BiJ CXpellyBaHHs camis Fj 3 perecMBHOIO rOMO3UTOT-
HOI0 caMKoi0? I'eHM Stw 1 j 3HaXOIAThCS B JPYTilt XpoMOCOMi, a TeH S€ — B
TPETIH.

3. B anani3zyrouoMy cXpelryBaHHs AUTE€TEPO3UTOTH BiIOyI0CS po3LIer-
JICHHS Ha YOTUIH ()EHOTHITOBUX KJIACH y cHiBBinHOImeHHi: 42, 4% — AB, 8% —
Ab, 7,0% AB, 42,6% — ab. Sk ycmagkoByroThes renu? B skiit ¢asi BoHu 3Ha-
XOJATHCS: “TIPUTSHKIHHS a00 “BIAMTOBXYBaHHS?

4. Kypu 3 1OBruUMH HOTaMH 1 IPOCTUM I'peOHEM MpH CXpPEIlyBaHHi 3 Mi-
BHEM-KOPOTKOHIKKOIO 3 TPOSHIONOJIIOHAM T'peOHEM, SKHU Oep)kaB KOTOP-
KOHOTICTh BijJ 0aThKa, a TPOSIHIOMOAIOHUI TpebiHb BiJ MaTepi, Talu HACTYII-
HE TIOTOMCTBO: 5 KOPOTKOHDKOK 3 TpOstHAONOAIOHNM rpebHeM, 103 xopoTko-
HIXKKH 3 IIPOCTUM TpeOHeM, 89 JOBMOHOTHX 3 TPOSHIOMOAIOHAM IpeOHeM, 12
JIOBrOHOTHX 3 IPOCTHM TpeOHeM. SIK ycraJKoBYIOThCS AaHi o3Haku? BusHa-
YUTH TEHOTHIIM BUXIJTHUX MTaXIB.

5. B anamisyrouomy cxpelyBaHHi Bl quretepo3uroti 4aBb oxepxaHo:
AB — 243, Ab — 762, aB — 758, ab — 237. fkuii xapakrep ycmaaKyBaHHs Te-
HiB? SIKII0 BOHU 34YCIIJICHI, TO sIKa BiJACTaHb MiXk HUMH? BU3HAUYMTH M€HOTHUIT
TeTEepO3UTOTH. SIKe CHiBBITHOIIEHHS TCHOTHIIIB CIOCTEPIraTUMETHCS B II0-
TOMCTBI aHATI3YIOUOTO CXPEIIYBAHHS, SKIIO O CHOYATKy CXPELIyBaJld TOMO-
3urotHux 0cobun AABB x aabb?

6. JlummoinmHa TPUTETEPO3UTOTHA KIIITHHA XJIaMiJIOMOHAI{ BUHHKIIA B
pe3yNbTaTi 3MUTTS ABOX TAIUIOIMHUX KIITHH (ramer) 3 reHoTumnamu ABC i
abc. Yacrora pekoMObiHAHTIB cepe/i 0oUipHix KiiTuH 3a reHamu B i C — 20%,
a 3a reHamMu 4 i C — 38%. CKiNbKM PI3HUX THIIB PEKOMOIHAHTIB 1 B SKOMY
CIIBBITHOIIEHHI MOX€ BUHUKHYTH B PE3YJIbTaTi MEHO3y Y Li€l 3UTOTH TIPH 11
npopocTtanHi? SIkoro Moxe OyTH IMOCIIIOBHICTh TeHIB HAa KapTi i sKa 4acTtora
3YCTPIYaIbHOCTI B KO)KHOMY 3 BHITAJIKiB MOJIBIHHUX PEKOMOIHAHTIB?
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7. DEHOTHIIOBO HOpPMabHA CaMKa TPH CXPEIIyBaHHI 3 HOPMAaJIbHUM
caMlleM Jana HOPMalbHHX CaMoK i camuiB: vermilion — 336, nopmansnux —
52, cut — 340 mi cut, vermilion — 49. BCTaHOBUTH '€ HOTUI CAMKHU.

8. Bix cxpeniyBaHHs OUTHX Kypeit 6e3 uyba 3 YOpHUMU 9yOaTUMH TiBHSI-
MU B F; BCi KypuaTa onuHUIMcs 6inumu uybatumi, a B F; BigOymnocs posmen-
nenns: 5005 6inmux gybarnx, 2505 Oimux 6e3 uyba, 2460 yopHux uybarnx, 30
yopaux 0e3 uy6a. Beroro 10000 ocobuH. SIk ycmaakoBYrOThCs O3Haku? Bu-
3HAYUTH TEHOTHI BUXiAHUX OaThKiB 1 riopuniB F;. Skmio kpocunrosep Bifly-
Ba€EThCS Y OCOOMH 000X CTATE, TO SIKE PO3MICTUICHHS OYIKYETHCS B aHAJI3YIO-
YOMY CXpEIIyBaHHI 1 SKUX MTaxiB CJIiJl BAKOPUCTOBYBATH JJIsi HHOTO?

9%*. SIkuii mpoLEHT OUINX 1 )KOBTUX HAINAAKIB CIIL TEOPETUYHO OUiKyBa-
TH B IpyrOMY HOKOJIIHHI Bifi CXpEllyBaHHs JBOX MAIllOKiB: CaMKH-aJIbOiHOCA
13 caMmIleM 3 JKOBTHM 3a0apBJICHHSAM IIEPCTi, SKIIO BigoMO: 1) anbOiHi3M Y
MAIFOKIB BU3HAYAETHCS PELICCHBHUM I'€HOM C, IKUH 3HAXOTUTHCS B JIOKYCi 21
MEPIIOT TPYITU 3UCTUICHHS;

2) 5KOBTE 3a0apBJICHHS IIEPCTi BU3HAYAETHCS PEIICCHBHAM T€HOM p, JIO-
KaJTi30BaHUM B JIOKyci O Ti€l % X-XpoMOCOMH;

3) nns omepkaHHs F, MK cO0OI0 CXpellyBajiuCs TMOLIOKH 3 MEPUIOro
MTOKOJIHHSI, BC1 HAIAJAKH SKOTO MaJIM XapaKTePHUH JIJIS JUKUX TBAPHH CipHid
KOJTIip;

4) TeHH ¢ 1 p B3aEMOJIIOTH MiXK COO0I0 332 THIIOM KpHUIITOMEpiT;

5) kpocHHroBep 3a ayTocoMaMHM BimOyBaeThCs y 000X crareil. Aje, X04
JIOKYCH C 1 p € HE TUTbKH B X-, aJIe 1 B y-XpOMOCOMaX, KOH oTallisi MiXk X- Ta y-
XPOMOCOMaMH y TAIIOKIB HEMOYKIIHBA.

10. V nmamtokiB TeMHe 3a0apBlIeHHS IIEPCTi JOMIHY€E Haj CBITIUM, PO-
JKeBHHU KOJIip ouert — Hax yepBoHuM. OOMABI 03HaKH 34ernieHi. B mabopaTopii
BiJl CXpEIIyBaHHS POXKEBOOKHX TEMHOIIEPCTHUX MAIIOKIB 3 YEPBOHOOKHMHU
CBITJIONIEPCTHUMHU OJICPIKAHO TMOTOMCTBO: CBITJIONMIEPCTHUX YECPBOHOOKHUX —
77, TEMHOILIEPCTHUX POXKEBOOKHX — 73, CBITIOIMIEPCTHUX POKEBOOKUX — 24,
TEMHOIIEPCTHUX YCPBOHOOKHX — 26. BI3HAYNTH BiICTaHR MK T€HAMH Ha Te-
HETHYHIH KapTi. (Bionogios: 25 cM).

11. TTocmukyBanHs To10BOO (Shaker) — HepBoBe 3axBOprOBaHHs J1ab0pa-
TOpHUX JiHIHHUX Mumield. Taki MUt poOsATs Pi3Ki PyXH TOJIOBOKO, YacTo Oi-
raloTh MO KONy i, 0 TOTO X, TiIyxi. Lle 3axBopioBaHHS 00yMOBJICHE PEICCHB-
HMM T€HOM SN, BiH 3HaXOIUTHCS B Till caMiii XpOMOCOMI, IO ¥ T'eH, KU BH-
Kinkae ansOiHi3M (¢). Yactota KpoCHHroBepa Mix reHamu ¢ ta Sh ckiamae
omu3bk0 4%. CamKa 3 TOJIOBOIO, SIKa CMUKA€EThCs, Oyiia CXpeleHa i3 caMIieM-
aNBbOIHOCOM 3 TaKOIO K TOJI0BO. B pe3ynbTati NeKiIbKOX TIOMETIB OfepKaHO
200 mrmat. CKiTbKY 3 HUX Oyzie ab0IiHOCIB 3 TOJIOBOIO, SIKA CMUKA€ETHCS, 1 CKi-
JIbKU aIBOIHOCIB 13 3BUYHOIO JJIsi POOITHUKIB BHBapi0 MOBEAiHKOK? Camili-
ITBOIHOCH 3 TOJIOBOIO, SIKA CMUKAETHCS, OJIep KaHi BiJl TONEPETHLOTO CXPEIIly-
BaHHs, OyJIU criapeHi 3 HopMaimbHuMu camMkamu. OcobuH F; motim cxpectmy 3

110



MUIIAMHU-ATE0IHOCAMHU 3 TOJIOBOIO, SIKA CMHKAEThCS, 1 opepxann 3HoBY 200
mumar. CKUTBKH 3 HUX, 32 BAIIOK JYMKOIO, Ma€ OYTH aib0iHOCIB 3 TOJIOBOIO,
SIKa CMUKAETHCS, 1 CKUTBKH abOIHOCIB, SIKI 3BUYaiHO IOBOISITEH cede?

(Bionosiow.: nepuwie cxpewyyeéanns: PQ shC//she x Sshe//she

Fi: % shC//she; 1/2she//she

3a ¢penomunom sci 200 nawadxis — 3 20106010, AKA CMUKAEMBCS, 3 HUX
% - anvbinocu, ¥ - HOpManbLHO2O 3a0apPETIeHHS.

pyee cxpewyeannsi: PQ sh™ClIsh*C x 3shc//she

F1: sh*Clishc

3a ¢penomunom 6ci 0cobuHU 3 HOPMATLHUM 300APEIEHHAM Mina i HOp-
ManbHOI0 NOBEOIHKOIO.

F1: sh™C//she x she//she

F,: sh"Cl/shc; shc//shc; Sh™c//She; ShCl/shc

G: sh*C (nexpocosepni camemu, 48%)

Shc (nexpocosepni camemu, 48%)

Sh*c (kpocosepui 2amemu, 2%)

ShC (kpocoeepni camemu, 2%)

B F; 3’asnaromuca womupu gheHomunosux xuacu, CnieBiOHOULeHHS AKUX
byde suznavamucs Kinbkicmio 8ionogionux eamem. Omoice, cepeod 200 nawa-
OKi8 Opye020o cxpeusysants nogunio oymu 96 anbOinocie 3 20106010, KA NiO-
CMUKYEMBCA, Ma 4 ATbOIHOCU 3 HOPMATILHOIO NOBEOTHKOIO).

12. YV xpomiB 3a0apBieHHS MIepCTi BU3HAYAETECS TeHOM C, anmb0iHi3M —
C, YOpHE 3a0apBicHHS — B, KOopuuHeBe — 6. YOpHUI KPOJIb CXPENICHHN 3 allb-
6iHocoM, a Tibpuau F; cxpenryBanucs 3 MoABiHOIO periecuBHOI0 (popmoro. B
MMOTOMCTBI OZIEpKaHO: YOPHUX KPOJICHAT — 68, kopuuHeBuX — 132, anbOiHOCIB
— 200. Bu3HaunTH, K yCHAAKOBYIOTHCS Ii O3HAKH 1 SKa BiJICTaHb MIXK IeHa-
MH, SIKi B3a€MOIIIOTb.

13. Kosip oueii y mamrokiB o0ymoBiieHuii B3aemomiero redis P i R. Pe-
necuBHi aneni (oquH abo o0uaBa) 0OYMOBIIOIOTE CBITIIC 3a0apBIICHHS OYCH.
Cxpetiieri romo3urotai Temuooki naimroku (PR) (PR) 3 moagilinumu perecu-
Bamu (pr) (pr) i Fy Bix 1pOro cxperiyBaHHs 3HOBY CXPECTHIIN 3 TOABIHHUMHU
peuecuBamu. [Ipy mbOMY OJEpKAHO HACTYIIHE MOTOMCTBO: TEMHOOKHX —
1255, ceitnookux — 1777. Tlepuie mokomiHHs Bij cxpeiyBanHs ocobun (Pr)
(Pr) 3 ocobunamu (pR) (PR) 3BOPOTHBO CXPECTHIN 3 MO/ABIHUMH pelieCHBa-
mu. [Ipu npoMy ozlep>KaHO HACTYIIHE TOTOMCTBO: TEMHOOKHX — 174, CBITIIOO-
kux — 1540. BusHaunTu cuity 34eruieHHs Mk reHamu P i R.

14. Binuit KOPOTKOIIEPCTHUH KPOJb i3 3BUBUCTHMHU BYCAMH CXPELTYETh-
Csl 3 KPOJIBYMXOI0, sIKa Ma€ YOPHY HOPMAJIFHOI JOBXHMHU IIEPCTH 1 MpsIMi BY-
ca. B F; Bci kposeHsATa 9OpHi 3 HOPMAIBHOIO HIEPCTIO 1 MPSIMUMU Bycamu. B
F, cnocrepiraerscst posmierieHHs: 11 OUIMX 3 HOPMAIBHOKO IEPCTIO 1 Mpsi-
MHUMU BycamH, 10 YOPHUX KOPOTKOIIEPCTHUX i3 3BUBUCTUMH BycaMmH, 3 Oimx
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KOPOTKOILEPCTHUX 13 3BUBHCTHMH ByCamH i 29 YOPHHUX 3 HOPMAIILHOIO IIEpC-
TIO 1 IPSIMAMU BycamHu. SIK yCIIaIKOBYIOThCS I1i O3HAKH?

15. ¥V kykypya3u 3a0apBiieHHNA SHIOCIIEPM 1 TIAAKUI aiedpoH KOHTPO-
TOETHhCSI JoMiHaHTHUMH TeHaMu C 1 S, a He3abapBIeHUH SHIOCTIEPM i 3MOp-
MIKYBaTUH aJlelpoH — iX peLleCUBHUMHU ajessiMu ¢ Ta S. Li reHu 3HaxoasaThes
B OJIHIM TIapi TOMOJIOTIYHHIA XPOMOCOM, TOOTO BOHM 3YeIlIeHi. Bigctanb Mixk
reHamu S i C cxinanae 3,6 OJMHHULI KPOCUHTOBEPA.

16. SIki TMIIU raMeT i B SIKOMY NIPOLICHTHOMY CIIBBITHOIIEHHI yTBOPIO-
IOTBCSI Y POCIIHH, SIKi MaroTh renonutH: a) CS//cs; 6) Cs//cS.

16. SIki pi3HHIII B YHCEIHLHOMY CITIBBIJIHONIEHHI TaMeT CIIOCTepiraTu-
MYThCS y JBOX OpPraHi3MiB, sIKi MalOTh TaKy CTPYKTypy TE€HOTHIIB: a) A//a
B//Mb; 6) AB//ab.

17. Bincranp Mixk reHamul 4 1 B, po3MIlIEHUMH B OJIHIN I'pyIIi 34eTUicH-
Hsl, AOpiBHIOE 4,6 OJWHUII KPOCHHrOBepa. Bu3HAuuTH, SKi TUIHU raMeT i B
SKOMY MIPOLICHTHOMY BiJHOIICHHI YTBOPIOIOTH OCOOHHU TeHOTHITY 4B//ah?

18. BusHauuTH BiICTaHb MiX TeHaMU A4 1 B, SIKIIIO TPU CXPENTyBaHHi JIH-
TeTEePO3UTOTHOI 32 UMM TeHaMH OCOOWHH 3 TOMO3UTOTHUM PEILIECHBOM OJle-
prkaHo 6,4% pekoMOiHAHTIB.

19. IIpu cxpernyBaHHI cCaMKH IpO30QiJId, TETEPO3UTOTHOI 32 reHaMHu A i
B, 3 penecuBHUM camieM onepxaHo 8,2% pEeKOMOIHAHTIB, a MPH CXpEIIy-
BaHHI CAMKH, TeTepO3UTrOTHOI 3a reHamu M i N, 3 pelleCHBHUM camIiieM ojep-
xano 10,4% pexomOiHaHTiB. Bu3HaunTH, Ha CKITBKY OJUHUIL KPOCHHTOBEPY
BiJICTaHb Mk TeHaMH M 1 N Ginbie BificTaHi Mixk reHamu 4 1 B? (Bionosiow:
Ha 2,2% Kpocuneosepa,).

20. CxpemnieHi 81 napu Apo3odin. B 06ox mapax camku Oynu reteposu-
TOTHUMHU 3a reHaMH A 1 B, a camIli pellecHBHI 3a MU TeHaMu. B ToToMcTBi
0JIepKaHO HACTYIHE CHiBBiAHOLIEHHS KiaciB. [lepmie cxpenryBanus — 41,5%
AaBb : 8,5% Aabb : 8,5% aaBb : 41,5% aabb. Ipyre cxpenryBauus — 41,5%
Aabb : 8,5% AaBb : 8,5% aabb : 41,5% aaBb. Busnauutu BigcTaHb Mix re-
HaMH 4 1 B 1 BKa3aTH, Ik KOMOIHYIOTBCS B TAPHUX XPOMOCOMaxX I'eHH 4, a, B,
b y camok B mepiiomy ta Apyromy cxperiyBaHHsX.

21. B pe3ynbrari aHaNi3yIOUuoro CXpEIlyBaHHS OACPKAaHO HACTYITHE
CHIBBITHONICHHS ()EHOTHUIIIB:

X-Y-Z-30 XXY—zz 15

X=Y—-2z172 xXxyy Z- 172

X—yyzZ- 17 Xxyyzz 28

X—yyzz 2 xxY-2Z-3

BkazaTu mopsok po3MillleHHS TeHIB 1 BIICTaHh MK HUIMU B OJUHUIIX
KPOCHHTOBEPY.

(Bionogiov: X8,4Y 1437

H_J

22,7
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XY :EXlOO% =84%
439

X 1Y =285 110006 = 14.3%
439
XY =22 +958 x100% = 20 5%).

22. 'V apo3odinu reH 3pizaHux Kpui (CUt Wings) 3HaXOQUThCS B JIOKYCI
13,7, a ren rpanatoBux oueil (garnet) B jmokyci 44,4 crareBoi XOpOMOCOMHU.
OO6wuBi o3Haku periecuBHi. CaMKy, TOMO3UTOTHY 3a T'€HaMH 3pi3aHUX KPHII 1
HOPMAaJIBbHAX OYEH, CXPECTIIH 3 caMIleM, KU Mae HOpMaJbHI Kpwia i Tpa-
HaToBi oui. Camky F 3 cxpectinu 3 camiieM 3 Fi. OnepxaHe IOTOMCTBO aHa-
Ji3yBaJIM. BU3HAYWMTH: a) TeHOTUITH 0aThKIBCHKHX 0COOWH, T€HOTUIIH i (eHo-
THITK TIOTOMCTBA; 0) TEOPETUYHO OYIKyBaHE CIIBBITHOIICHHS MYX KOXHOTO
¢enotumna B F, (caMoK i caMIliB OKpeMO).

(Bionogios.

P: X°°X°® x X°%

Fr XX%9 x X°CY

For camyi: XY — 34,65%, X°°Y — 34,65%, X°Y — 15,35%, X°Y — 15,35%.

camku: C-G- 50%, ccG — 50%).

23. Y nmpozodinu B 0AHOMY JIOCHifi Oyno ofep)kaHO HACTYIHE CIiBBiJI-

HOIIEHHS (PEHOTHUIOBUX KJIACiB B F:

denorunu Camuti CaMku
A-B-C- 27 152
aaB-C- 106 148
A-B-cc 4 -
A—-bbC- 13 -
A—-bbcc 111 -
aaB-cc 10 -
aabb C - 3 -
aa bb cc 26 -
>=300 >=300

BusHaunTH: a) 9¥ € 11l TeHn ayTOCOMHI a0 39eIlieHi i3 cTaTTio; 0) Bifc-
TaHb MK T€HaMHU B OJUHHUILIX KPOCHHTOBEPY; B) TEHOTUI BHXiTHOI OaTHKiB-
CBKOI IIapH.

Bionogiowv: Brazani eenu 3uenieni i3 cmammio OCKilbKU ceped CAMOK i
camyis 8 F, cnocmepieacmvcs pisHUYs 3a KiTbKiCmio (heHOMUnosux Kuacis.

Yacmoma xpocuneosepy Al B = % x100% = 20%

Yacmoma nepexpecmy B/ C = % x100% = 10%
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Yacmoma kpocurneosepy Al C = % x100% = 25,3%

Biocmans mioc eenamu A 20 B 10 C).

24. B moTOMCTBI OJIHOTO i3 CXEIlyBaHb Y Apo30diny, 1e camka Oyna 3
pPYOIHOBMMH OYMMa, a CaMellb — 3 KOPHIHEBUMH, OyIH OJiepKaHi CaMKU JTU-
KOTO THITYy 1 caMmili 3 pyOiHOBUMH OounMMa. BH3HAYUTH, SK YCHAIKOBYOTHCS
TeHH, 10 KOHTPOJIFOOTH BKa3aHi 03HAKH (34ETUICHO a00 HE3aJIekKHO).

(Bionosiow: pybinoge i kopuunese 3a0apénents oyel 00yMo6ieHi Heale-
JIHUMU PEeYECUBHUMU 2eHAMU, POIMIUWEHUMU 8 DIZHUX XPOMOCOMAX i Momy
ycnaokogyromucs Hezanedicho. I en pybinosux ouell po3miweHuti ¢ cmamesii
XPOMOCOMI X, a 2eH KOpUUHe8UX ouell 8 aymocomi. Bxazani eenu komniemeH-
MApHI, OACKIILKU 83AEMO0ISE OOMIHAHMHUX ANeNi8 YUX 2eHi8 00YMOBIIOE 3a-
bapenenns ouell OuKo20 muny.)

25. MarepuHCbKa POCIMHA KYKYpPYA3H Ma€ pPeLieCHBHI O3HAKM 3a0apB-
JIEHOCTI, 3MOPIIKYBATOCT] 1 KPOXMAJIUCTOCTI 3epeH. baTbKiBChbKa poCiInHA Te-
TEpO3UTOTHA 32 KOXXHHUM 3 [INX O3HAK, 3¢pHa Y HHOTO 0e3 KOIbOpy, TIaKi,
BOCKOBI. [I0TOMCTBO Bi/l ILOT'O CXpEIlyBaHHS OMMHUIIOCS HACTYTHUM (B %):

3a0apBieHNX 3MOPIIKYBaTUX KPOXMAIUCTUX — 40

3abapBiIeHUX 3MOPIIKYBaTHX BOCKOBHX — 9

3abapBieHNX TIAIKHX KpoxManucTux — 0

3abapBlieHUX TTaJKHX BOCKOBUX — 1

be3 kompopy 3MOpPIIKYBAaTHX KPOXMATHCTHX — 1

Be3 kompopy 3mMopmikyBaTux BocKoBUX — 0

be3 konpopy rmagkux KpoxmaaucTux — 9

be3 konpopy rmaakux BockoBux — 40

BusHaunTH: a) B OQHIA YK AEKUTBKOX XPOMOCOMAaX 3HAXOMSTHCS T€HU
BKa3aHMX O3HAK 1 UM CIIOCTEPIraeThCs B JaHOMY BHUIAKY SBHIIE MepexpecTta?
b) nopsaok po3MillieHHs TeHiB B XpOMOCOMI 1 BIICTaHb MiXK HUMH.

(Bionosiow: 6ci mpu 2enu 3HaxXo0smvbCsi 8 OOHIU XPOMOCOMI, nepexpecm
sycmpivacmoca. 'en 3mopwikygamocmi 3epeH 3HAX00UMbCA MidC 2eHamu
KPOXMATUCMOCTI | 3a0ap6ieHHs, NPUYOMYy 3HAUHO (8 0e8’imb pazie) baudicue
00 2ena 3abapenenist, Hidc 00 2ena KpOXMAIUCmocmi. Ymeopenns nawaoxie
i3 3ab6apeneHuM 21a0KUM i KPOXMATUCIUM 3EPHOM (Mobmo 3amina ‘“‘npomi-
JHCHO20 " 2eHA 3MOPUIKYBAMOCI NPOMIJICHUM 2€HOM, AKUU 8U3HAYACE 2NaoKe
3EpPHO, 20MONIO2IYHOI XPOMOCOMU) MOJICIUBE TULe 8 Pe3YTbmami NOOBIIHO20
Kpocunzosepa,).

26. CxpemytoTs ABi Jinii aposodimu b*pr” (cipe Timo, yepsoni odi —
obunasa reru 3 Il rpymu 3uemienns) i bpr (wopue Timo, mypmypsi oui). Kpo-
CHHTOBep Mi reHamu b-pr cknanae 6 %. Busnauntu posmierienns B Fy. ke
6yne F, Bin cxpenrysanns mimiii b pri b pr?
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V napo3odinu KpocuHroBep Mixk reHamu b-vg- cknamae 20%. BuszHauu-
H, sike 6yne F, Bin cxpemtysanns miniit bvg x b'vg” ta bvg” x h*Vg.

Un MOXHa BU3HAYMTH IPOIEHT KPOCHHTOBepa MiK reHamu A i B B
cxpeutyBauni Ab/ab x aB//ab?

(Bionogiowv: He modcHa, ockinbku 2eHu A i B 3Hax00mMbCsl 8 pisHUX He-
20MONOSTUHUX XPOMOCOMAX, MOOMO He 34enieHi).

29. YV TomariB BUCOKHH 3picT cTeba TOMIHY€E HaJ KapilikOBUM, a Iapo-
nmoiObHa popma Ioay — Haj rpymononionorw. ['enu Bucotu crebna i popmu
IJI0J]a 3YerieH] 1 3HaXOMAThCS OJMH Bil OJHOTrO Ha BijctaHi 20 MopraHim.
CXpemeHo reTepo3uroTHy 3a 00oMa 03HaKaMU POCIHHY 3 KapJiHKOBOIO, SKa
Mae TPYIIONOMiOHI mIoau. Slke MOTOMCTBO CIIiJi OYiKyBaTH BiJl IIOTO CXpe-
LIyBaHHSA?

(Bionosios. sikuo 2enomun AB ab, mo ¢ nomomcmsi Fi: 40% Abab,
40% abab, 10% Abab, 10% aBab. Axwo zenomun Ab, mo 40% Abab, 40%
aBab, 10 % Abab, 10% abab).

30. ¥V npozodin o3Haku 3abapBiieHHS TiTa 1 GopMu Kpui 34eruieHi. Te-
MHE 3a0apBJICHHS Tijla PEIECHBHE 10 BiAHOIICHHIO JIO0 CIpOT0, KOPOTKI KpHJiia
— 10 nosroro. B maGopaTopii cxpemryBanucs cipi JOBrOKpUJIi CAaMKH, T€Tepo-
3WTOTHI 32 000Ma O3HAKaMH, 3 CAMIISIMH, SIKI MaJH YOPHE TUJIO 1 KOPOTKI KPH-
Ja. B TOTOMCTBI ONMUHMIIOCS CIpUX JOBTOKPHIUX 0cOOMH 1394, YOpHHX KO-
poTkokpmiux — 1418, 4opHUX TOBroKpHiINX — 287, CipuX KOPOTKOKPHIIUX —
288. Bu3zHauuTH BiaCTaHb MK TEHAMH.

31. YV npo3odinu reH HOpMATLHOTO 3a0apBICHHS OUYeH TOMIHYyE HaJ Te-
HOM O1JI0OKOCTI, T€H aHOMAaJbHOI OyJOBM UEpeBIsI HaJ T€HOM HOPMAaJbHOI
Oynosu. OOnABI mapu po3MillleHi B X-XpOMOCOMI Ha BiJICTaHI TPHOX MOpra-
HiJ. BusHaunTH AMOBIpHI reHOTHNM W (DEHOTHITM MOTOMCTBA BiJ| CXpPEMIy-
BaHHS T'€TEPO3UTOTHOI 32 000Ma O3HAKAMH CaMKH 1 CaMIleM, KU Mae HOp-
MaJbHUN KOJIip o4el Ta HOpMaJIbHY OYJIOBY U€PEBIIA.

32.V mroquHM JOKYC pe3yc-(hakTopa, 3USIUICHHH 13 IOKYCOM, SIKHI BH3HA-
yae (popMy epiTpOLMTIB, i 3HAXOAUTHCA BiJl HHOTO HA BIJICTAHI TPHOX MOPIaHi[
(K.ltepH, 1967). Pesyc — MO3UTHBHICT Ta EMNTOIUTO3 (€PITPOIUTH ENINTHY-
HOI ()OpMH) BH3HAYAIOTHCS TOMIHAHTHUMH ayTOCOMHUMH TeHamu. OJH 3 MMoJI-
PYXOKSL € TETEPO3UTOTHHM 32 00oMa o3HaKaMmiu. [Ipw oMy pe3yc — IO3UTHB-
HICTh BiH yCIIaIKyBaB BiJ OZHOTrO 0aTbKa, CNIMTOIMTO3 — Bix iHIIOro. pyrui
CYIIPYT pe3yc — HETaTUBHUI 1 Ma€ HOPMaJIbHI epiTpOIUTH. BU3HAUNTH TIPOTICHT-
Hi CITIBBIJHOIICHHS HIMOBIPHHX T€HOTHITIB 1 ()EHOTHITIB JiTEH B LIl CiM 1.

(Bionogion.: 48,5% Rha rha — pe3yc — nozumusHuii 3 epimpoyumamu
HopmanvHoi Gopmu, 48,5% rhA rha - pesyc neeamusnuii 3 eninmoszom, 1,5%
RhA rha — pesyc-nosumusnuii 3 enicmosom, 1,5% rha rha — pe3syc-
He2amueHUll 3 einmo30oMm,).

33. CunapoM aedekTa HIrTiB 1 KOJIHHOT YalleuyKd BU3HAYAETHCS JIOMi-
HaHTHUM ayTOCOMHMM reHoM. Ha Bincrani 10 MopraHix Bif HbOro 3Haxo-
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JUTHCS IOKYC TPYH KPOBi 3a cucteMoio ABO. OnuH 3 MOAPYX K M€ TPYILY
KpoBi A, iHmmii — B. Toii, y sikoro rpymna KpoBi A, cTpaxaae 1e(heKToM HirTiB
1 KOiHHOT Yameuykd. Bimomo, mo #oro 6ateko OyB 3 rpymnoto kpoBi O i He
MaB ITUX aHOMAJIiid, a MaTip 3 TPYIOr0 KpoBi AB Mana oounsa nudexkru. OnuH
3 TIOAPYXIKS, KU MaB TPYIy KpoBi B, HOpPMaIbHUIA Y BiTHOIICHHI TeHA Je-
(bekTa HIrTIB 1 KOJIHHOI YallleyKH Ta TOMO3UTOTHHUH 3a 000Ma MapaMu I'eHiB,
SIK1 aHaJTI3yIOThCA.

BusHaunTy MMOBIpHICTE HapoJUKEHHS B Wil ciM'T HiTeH, Aki cTpaxnaa-
I0Th JI6(DEKTOM HIr'TiB 1 KOJIHHOT YallleYKH 1 MOXKJIMBI iX TPYIIH KPOBI.

(Bionogiowv: 50%, 3 nux 3 epynoio kposi B-5%, 3 epynoio kpogi AB-45%).

34. KarapakTa iKONiJakTiMisl y JTIOJUHU 00YMOBJICHI JOMiHAHTHUMHU ay-
TOCOMHUMH TICHO 3YEIJICHUMH MOXYTh OyTH HEOOOB'SI3KOBO I'€HHM BKa3aHUX
aHamallii, aje i TeH KaTapakTd 3 TeHOM HOPMaJIbHOT OYZI0BH KHCTI 1 HABITAKH.

1) XKinka ycrajiKyBaiB KaTapakTy Bijl MaTepi, a TIOJIiIaKTiTio Bijl 6aThKa. [i
YOJIOBIK HOpMAaNbHHUI! y BiTHOIIEHHI 000X 03HaK. Yoro ckopiiie MOXKHa OUiKyBa-
TH TXHIX JITEH: OHOYACHOT IMOSIBU KaTapaKTH 1 MMOJIJAKTLNIi, BiICYyTHOCTI 000X
[IUX 03HAK 200 MPUCYTHOCTI aHOMATIT — KaTapakTH abo IOJiIaKTiii ?

2) Slxe MOTOMCTBO CIiJl OYiKyBaTH B CiM'l, e YOJOBIK HOpMaJbHUM, a
JKIHKa TETEpO3UTOTHA 32 000Ma O3HaKaMH, SKIIO BiJIOMO, IO MaTip JKiHKA
CTpax1a€ 00oMa aHOMAJTisIMH, & YOJIOBIK ii OyB HOPMAJTLHUM?

3) Slke MOTOMCTBO CIif O4iKyBaTH CiM’i y 0aTbKiB, FeT€pO3UTOTHI 3a
o0oMa o03HaKaMH, SKIIO BiIOMO, IO MaTepi 000X TOAPYXNOKS CTPAXKIATH
TIJIPKU KaTapakTor, a 0AThKH — JIMIIE MO AaKTUTIE?

35. Knacuyna romoinist 1 JadbTOHI3M yCHAIKOBYIOTCS K PELIECHBHI
03HAKH, 34CIUICH] 3 X-XpoMOocoMo10. Bifctanp Mixk reHamu 9,8 Moprasif,.

1) JliBunHa, 0aThKO SKOI CTpaXKIa€ OJHOYACHO TeMOQLTIE0 1 TAITBTOHI-
3MOM, a MaTip 370pOBa i MOXOAUTH BiJl OJArOMOIYYHOI 32 IIUMH 3aXBOPIOBAH-
HSIMH CiM’1, BUXOAMTH 3aMDK 3a 3A0pOBOTO 4OJIOBiKa. Bu3HaunTH MMOBIipHI
(heHOTHITH NTiTEH BiA IIHOTO HLTIO0Y.

2) JKinka, Matip sSKOi CTpaKHae TalbTOHI3MOM, a 0AaTBKO reMOQLIiEr0
BCTYIIA€ B IUTIO0 3 YOJOBIKOM, SIKHH CTpaskaae oOoMa 3aXBOPIOBaHHAMH. Bu-
3HAYUTH HMOBIPHICTH HApOXKCHHS HiTed 1 Wil ciM’i omHOYacHO 3 oboma
AHOMAJTISIMH.

(Bionoeiow: 1) 22,55% — 3 oboma anomanisamu, 2,45% 3 oanomonizmom;
2,45% 3 eemogpinicio; 72,55% — 300posi. 2) 2,45% — xnonuuku i oiguamka).

36. Y kykypya3u OyBae 3abapBiieHH eHIocepM (4) 1 HezabapBICHUI
(@), rmanki 3epua (B) i 3MopiukyBaTi (6). ['eHH, sKi BU3HAYAIOTH I1i O3HAKH,
YCIaJKOBYIOTbCS 34EIJIEHO, YacTOTa KPOCUHIoBepy — 3,6%. BuszHauuruy, sike
Oyzie MOTOMCTBO Bij cxpeutyBauHst AB//ab x ab//ab i B sxomy criBBifHOIIEH-
Hi? (Bionogios: 1,8% Abab, 1,8% aBab, 48,2% abab, 48,2%ABab.)
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PO3I1JI VI. MOJIEKYJISAPHI OCHOBU CITAAKOBOCTI

MonekynsipHa 6i0JIOTiS — Il PO3iI HAYKH, SKUH BHBUYaE (DYHKITIOHY-
BaHHS JKUBUX OPTaHHU3MIB CKPi3b MPH3MY XiMIYHOI CTPYKTYPH iX MOJICKYII.
Leit Tepmin Boepiue 3actocyBaB y 1938 pomi amep. BueHuil YoppeH VYieep
JUTS. BU3HAYCHHS HOBOT'O PO3UTy 010J10Tii, III0 MEeXYe 3 XiMi€ero Ta ¢izukoro. B
OCHOBi OUTBIIIOCTI CyYacHUX MOJICKYJIAPHO-O10JIOTIYHUX JTOCIiKEHb 3HAXO-
IUThbCs BiAKpUTTS ABosaniiorosoi moneni JHK y 1953 poui @.Kpukom Ta
J.YoTrcoHoM — HiM.}i3ukoM Ta amep.0ioxiMikoM. Briepie 110 ocoOmBicTh
oynosu JIHK Teopetnuno oOrpyHTyBaB BiTuM3HIHUN Oiojor M.K.Konbmos y
1927 poui. LleHTpanbHUM 3aBIaHHSM MOJIEKYISPHOI Oi0JIOTii € BHBUYEHHS
tproxmipauX cTpykTyp JAHK, PHK, a Ttakox ix renesic i ¢pyHkmii. Momneky-
JIIpHA O10JIOTIS TICHO ITOB'sS3aHA 3 KIITHHHOW Oionorieto. Hampuknan, Oyiab-
sike 0OTOBOpPEHHS POJIi sAapa B 30epeKeHHi, perulikallii Ta eKcripeccii reHeTu-
YHOTO MaTepialy 3BOAMTHCS O PO3MNIAIAAHHS CTPYKTYPU 1 BIACTHBOCTEH
JHK, PHK Ta cienmgiuanx OiKiB. L{eHTpanbHUM TOHATTSIM MOJICKYJIAPHOT
6iozorii € yasneHHs mpo reH. Jingaka monexynu JJHK a6o PHK, sika MicTuTh
B c00i iH(opMallifo [IPO NEPBUHHY CTPYKTYpPY OiJIKa, BXOAUTH Y KIITHHAX J0
CKJIay OUTBII KPYITHUX CTPYKTYPHHUX OJUHHIIb — XpoMocoM. [Ipu moii Kiti-
THH XPOMOCOMH CaMOKOITIFOFOTHCS 1 HOB1 KJIITUHH OJEP)KYIOTh TOYHY KOITiO
Habopa 0aThKIBCHKUX T'eHiB. B OCHOBI 1IbOTO MPOIIECY 3HAXOIUTHCA 3ATHICTh
nykiteinopux kuciot (JJHK, PHK) mo peaymuikaiii, ToGTO caMOITOBOEHHS.
L BTaCTUBICTH 3IIHCHIOETHCS 3a MIPUHITATIOM KOMIUIEMEHTApHOCTI, KOJIH Ki-
JIBKICTh HYKJIEOTUAIB OJHOTO BHUAY JOPIBHIOE KUIBKOCTI HYKJICOTH/IB IPYToO-
ro: A=T, I'=11, M0 TOSCHIETbCS MPOCTOPOBUM CIIBBIIHOIICHHSM TEBHHX
A30THCTUX OCHOB JaHWX HyKieoTHIiB. CydacHa MOJeKyJsipHa Oi0JIoTis Jie-
KUTh B OCHOBI T€HHOTH)KEHEPHUX JIOCIIIKEHb, 1110 MAIOTh BEJIMKE MPUKIIAIHE
3HAYEHHS Y MEIUIIVHI, CeJIeKIii, TPYHTO3HABCTBI Ta iHIINX rady3sX HAyKH Ta
HApPOIHOTO TOCIOAAPCTBA.

MeTtoauka po3B si3aHHH 3324 3 MOJIeKYJIAPHOI Oioorii

3amadi 3 MOJIEKYJISIPHOI 010JIOTiT MOXKHA ITOUTATH Ha JTBA TUIIH: TICPIIAN
TUI TOTpeOye BUKOPHUCTAHHS 3HAHBb OyIOBHM HYKJICTHOBHUX KHCJOT Ta iX (QyH-
KIii, Apyruii — noB s3aHMi 3 6iocHHTE30M O1Ka i moTpedye 3HAHb MEXaHi3-
My TPaHCKpImii, exoHramnii, Tpancsmiii. [Ipu oMy Tpeba BUKOPHCTOBYBa-
tn npaBuia E. Yapradda (amep. BueH.) :

1. A+ = T+I]
22A=T:T=1]
A+ =T+T

4. A+T / '] (koedimieHT crienipuIHOCTI, SKUH € BapiabeTbHOW O~
HUIICIO)
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[Ipu BUKOHAHHI pO3paxyHKIB TpeOa maM sITaTH Taki KITbKICHI JaHi, sIKi
BUKOPHCTOBYIOTHCS IIPH PO3B’SI3aHHI 334a4:

Mr (cepenns) Hykineotuny = 300 abo 345 (3a pi3sHUMHU TaHUMH),

Mr (cepenns) aminokucyiota = 100

A L Mix 1BOMa cycigHuMHu Hykieotuaamu = 0,34 HM

1 nanometp = 10 - M, A R mixx AK = 0,35 am (AK — amiHokucnoTn).

L rera =A Luyxir.-(N Hyka. — 1), ne N — 3aranpHa KiJIbKiCTh HYKJICOTH-
B

Yac onniei onepartii Tpancsnii = 1/5 a6o 1/6 cex

[Isunkicts enonranii (pict anmory i-PHK) 50 Hykieotuais 3a cekyHy.

Homxuna JIHK oxniel kiniThHA Maixke 1M.

IIpu po3B’s3aHHI 3a7ayu MepLIOro TUIy Tpeba MaM ATaTHU BIACTHBOCTI
TeHETHYHOTO KOJIa:

1. YHiBepCcaIbHICTb.

2. TpunnetHicTbh (0AHY aMiHOKICIOTY KOJY€ TPU EBHUX HYKIICOTH]IH).

3. BupomkeHicTh (OAHY aMiHOKHCIOTY MOXYTh KOJIYBaTH JEKiJIbKa
TPHILICTIB).

4. KonineapHicTs (OMH IeHETMYHHUN KOJOH MOKE IIU(POBATH TUIBKU
OJIHY aMiHOKHCIIOTY).

5. IlepexpuBaHHs KO — HYKJICOTU OJHOTO TPUIUIETA HE MOXKE BXOJHU-
TH JI0 CKJIaAy CYCiTHBOTO TPHUILIETA.

6. TepMiHaJIbHI KOZOHM HE MUQPYIOTH HisIKY aMiHOKHCIIOTY, 1X (yHKIIis
— peryiroroua.

IIpu po3B ' si3aHHi 3a7a4 APyroro Tuny Tpeda naMm siTaTH, Wo:

1. EK30HH — aKTUBHI AUISHKY I'€HA, IHTPOHHU — MAaCHBHI AUISTHKH.

2. Tpanckpumniis (nmepenucyBanHs iHGopMmartii 3 rena Ha i-PHK) 3aBxn
fze TiJIbKU Ha otHOMY (MaTpuyHOMY) Janiro3i JIHK B Hanpsimky Bing 5° o 3’
gyepe3 MEeHTO3H PO3MIIEHUX HYKICOTHIIB.

3. Penymnikaris (a6o pernrikamnist) JJHK 3apxnum iige B HanpsaMky Big 3’
JI0 5’ TIOJIOKEHHSI IYKPY B JIE30KCIpi0o3i.
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6.1. Ilpuknagu po3B’ A3aHHA 3a/1a4 3 MOJIEKYJISIPHOI OioJIorii:
1" Tim 3a1a4 — CTPYKTYpa Ta BJIACTHBOCTI HYKJIETHOBHX KHCJIOT

3agaua 1.

Bu3HauTe MOJNEKyIISIpHY Macy Ta JOBXHHY T'€Ha, 10 cKiagaeThes 3 510
HYKJICOTH/IIB.
Jano: ren Po3B ' s3anus
Nuyxn.= 510 Mr (rena) = Mr (ayxi.) x N (HyKI1.)
Mr (rena) — ? L (rena) = A L (myxin.) x (N HykI. —
L (rena) —? 1)
Mr (ayx.) = 300 Mr (rena) =300-510 =153000
AL (ayki.) =0,34 am L (rena) = 0,34 um - (510-1) = 173,

06 am

Bionosiov: monexynsapna maca oanoeo eena 153000, dosocuna eena 173,06 Hm

3apaua 2.

Opaun naamor JHK mictuts 125 ageninoBux i 310 ryaHiIoBUX HYKJI€O-
THIIB, OpYrHid JaHmor — 278 ameHUIOBUX i 115 ryaHIIOBHX HYKJICOTHIIB.
BusHauTe 10BXHHY TeHa.

JlaHo: ren Po3B ' s3anus
1" nanmror JIHK: 1. BusHauaemo 3arajibHy KUIBKICTh HYKJICOTHIIB B OJI-
N (A) =125 Homy naHirory JIHK (Ha oCHOBI IPUHIMITY KOMILIEMe-
N (I)=310 ntapuicti): N (A) =N (T); N (I') = N (1)
2" manmor JIHK: 1"m.=2"n 1"m.=2"n.
N (A) =278 3BifCcH y OMHOMY JIAHITIO31 3arajibHa KUTBKICTh HYKIIEO-
N (I') =115 TUAIB craHoBUTh: 125 (A)+310 (I)+278 (T)+115 (1) =
L (rena) -? 828 Taka jx caMa KUIBKICTh HYKJICOTHIIB Oyzae i B Opy-
AL (mykm) = 0,34|rOMy JaHuo3i
HM 2. BuzHauaemMo JOBXKHMHY I'€Ha:

L (rena) = AL (ayxi.) x (Naykit. — 1)

L (rena) = 0,34 am x (828-1) = 281,18 am

(Bionogios. 0osocuna danoeo eena cmanogums 281,18 um).

3amgaua 3.

JocnimkeHns mokasai, 1mo 34% 3arajbHOi YHUCETbHOCTI HYKJICOTHIIB
naHoi i-PHK npuxoautbces Ha ryaHiH, 18% — Ha ypami, 28% — Ha TUTO3HUH 1
20% — ma azmenid. BusHauure BifCOTKOBUI CKiaj a3otuctux ocHoB JIHK,
Komiero gxoi € g i-PHK.
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HaHno: Po3B ' s3anHs

% (mykn) i-PHK: 1. Tak sk i-PHK € nm3epkanbHOIO KOII€O
=34,V =18, MatpuyHoro JsaHimora JIHK, To Ha ocHOBI
I1=28, A=20 MPHHIUITY KOMIUIEMEHTApHOCTI:

% 1-PHK: 34T, 18V, 2811, 20A
% cxutax (ayxi. )/ JHK — ? %1 JIHK: 3411, 18A, 28T, 20T

%2"°n. JIHK: 34T, 18T, 2811, 20A
2. 3HaX0IUMO CyMapHE 3HA4eHHS BiICOT-
KOBOTO CKJIaJly Pi3HUX HYKJICOTHIIB B JIBO-
nauirorosii JITHK:
%11 =34+28=62; %I'= 28+34=62;
%A=18+20=38; %T=20+18=38

3. Taxk sk nBosanirorosa mojiekyia JJHK yssisie codoro omHy mosimep-
Hy Mosekyny (100%), To B mepepaxyHKy Ha Iiei (hakT 3aranbHe 3HaUCHHS Bi-
ncotkoBoro cknany HykineotuaiB JJHK cranoButh: %l = %I = 62/2 = 31,
%A =%T =38/2=19
(Bionogiow. giocomxosuti cknaod JIHK cmarnosumov no 31% L[ i, no 19% A i T).

3amaua 4.

B monexyni JIHK ameninoBux HykiIeoTumiB HamiuyeThcs 23% Bij 3ara-
JBHOI 1X KUTBKOCTI. 3arayibHa JoBxkuHa Mojiekya JIHK B Jronchkii KITTHHI
CTaHOBUTH O1M3bK0 1M. KoxKHUIT HyKIICOTHT Ma€e TOBXKUHY 3,4 Mxm. Busua-
YUTE KIJIBKICTh TUMIJIJIOBHX 1 IIUTOJWIOBUX HYKJICOTHIIB. BU3HauTe 3araib-
HY KUTBKICTh 3QIMIIKIB (OCHOPHOI KUCIOTH, a30THCTUX OCHOB, JIE30KCHPH-
603u B monexynax JIHK oxni€i kaiThHU.

JlaHo: Po3B’s3anHs
LW(I[HK) — 1M 1. % (A) = % (T) = 23 (32 IPUHIIUIIOM KOMILIE-
LM (gykir.) = 3,4 MKM |MeHTapHOCTI)

% (A nykn) JHK =23 (% () = % (L)) = [100% — % (A+T)] /2

N (T) -? N (I)-? N (doc-  |% (I) = % (II) = (100 — 46) /2 =27 %

bopH. K-TH)-? 2. N*" (myxan.) =L (JITHK) x 2 / L*P*" (ayx.)-
N (asor. octoB)-? N (ze-  [N™" (myxn.) = 10° x 2 x 3,4* = 267,28 10°
30KCHPHO.)-? 3. N (T) =% (T) x N** (myxn) / 100%

N (T) = 23% x 267,28 10° /100 % = 61,47 10°

4. N (1) = 27% x 267,28 10° /100% = 72,1656
1m = 10° Mxm 10°

3,4 =1/3,4 mxm 5. N (docdopHn. k-tr1) = N (a30T.0CHOB.) =

N (ze3oxcupu6.) = N**" (ayki.) = 267,28 10°
(Bionosion: N (T) =61,47 10°% N (1) = 72,1656 10°%; N(dpocpopn. x-mu) =
N (azom. ocn.) = N (Oezoxcupub.) = 267,28 ]06).
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3agaua 5

B monexyni JIHK BincTane Mix ABoMa HyKJIeOTHAaMu Onu3bko 3.4
AHTCTpEeM (AO). Busnaure nosxuny JHK, xomm B omuiit rameri JJHK mic-
tuthes 10° map a30TUCTUX OCHOB.
Jano: Po3B’s3anHs
N (map asor. ocroB) =|1. N (map asor. ocros) = N (nap nykn) = N (aykr)"

109 O JIAHLIOTY

L (aykn.)=3,4 A° 2. L (IHK) =L (ayxi.) x ( N*"myxn. — 1)
3. L (JHK) = 3,4 A” x (10° -1) =3,339 A =3.39 x
L (JHK) -? 10° Mm

A®=1/10000 Mmm
(Bionosiow: dosoicuna JHK = 3,39 x 10°).

3agava 6
®epment JJHK — nmonimepasa cuHTe3ye KOMIUIEMEHTApHUIN JTaHIFOKOK
3a JJHK-maTpunero. Buznaure nociaiioBHICTh a30TUCTUX OCHOB Y CHHTE30Ba-
HOMY JIaHIT031, BUXOJISYH 3 TAKOT IMOCTIJOBHOCTI iX Y BUXITHIA MOJICKYJIi:
I-I0-1-I-T-II-T-I-1-T-A-L[-T"-A-T-A-T-T-A-1I-11
Jano: Po3B’s13anus
Jlanmror IHK-maTpui: 3a MPUHIUTIOM KOMILIEMEHTApHOCTI:
OO THTTHTALITATATTALLL|A=T, I'=L]
Jlanmror IHK-maTpuii:
Ckuan komrutementapaoro gan-  |HUIUOT THTTITAITATATTALLL

mory JIHK -? Hosuit nanmor, mo cuntesye HHK-
noJlimMepasa:
ITTHATALTATTUTATAATIT

(Bionogiob: nocnidosHicmbs a30MuUcCmux OCHO8 V CUHME308AHOMY AAHYIO3]
HHK: TTTHATALTATTI{TATAATIT).

3apayva 7.

Y monekyni JHK oxnHoro Buay TBapuH THMiH CTaHOBHUTH 18% Bin 3ara-
JIBHOT KUTBKOCTI HYKJICOTHIB. BpaxoByroun KOMIIJIEMEHTAPHICTh TO€HAHHS
azotuctux ocHoB y Monekyini JJHK Busnaure ix Bmict (y % ).

Jano: Po3B’s3anns

JHK (TBapunm): 1. 3a IPUHIUTIOM KOMILIEMEHTAPHOCTI:

% (tuminy) = 18 A=T,I'=1]

% (ryaniny, ageniny, - |% (T) =% (A) =18

TO3WHY) -? %(I) =% (1) = [100% — ( %T+%A)] /2
% (I')=% (I) = (100% — 36% ) / 2 = 32%

(Bionosion: % (4) =18, % (I) = %(L]) = 32).
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3agaua 8.

Bignocua monexynapaa maca JIHK 69000, 3 Hux 8625 npuxonuTbes Ha
JIOJTIO aJICHIIOBUX HYKJICOTHIIB.

Busnaute momxwuuy 1iei JIHK Ta KUTBKICTH HYKICOTHUIIB KOXKHOTO
OKpPEMO.
Jano: Po3B’s3anus
Mr (IHK) =69000|1. N* (mykn.) = Mr (JHK) / Mr (ayki.) =69000 /345
Mr (A) = 8625 =200

L (IHK) -? 2. L (IHK) = N*" (aykn.) / 2 x 0,34 am

N (ayxr.) -? L (AHK)=200/2x 0,34 =34 am

Mr (ayki.) =345 |3. N (T)=N (A) = Mr (A) / Mr (aykim.)

N (T)=N (A) = 8625 /345 =25

4.N (I') =N (L) = [N**" (myxr.) — (N * +ND)] / 2

L (ayxm.)=0,34 um N (I') =N (1) =200-50 / 2 = 75
(Bionogiow: doexcuna JJTHK = 34 nm, N (T) =N (4) =25

N (@) =N (L) =75).

3amaua 9.

Maxpomonekyna JHK mo pemyrutikanii mana macy 10 mr i obuzsa ii
JIAHIFOTH MICTHIM MideHi atomu (ocdopy (P*). Busnauure, ssky macy Oyne
MaTH MPOAYKT peIuTiKamii 1 B SIKUX JIaHIrorax godipHux moiekyn JJHK He
OynyTb MicTUTHCS MideHi aToMH pochopy.

JlaHo: pernmikariis Po3B’s13anHs
M (JIHK) = 10 mr 1. M (mponykty perntikarii) = M (JIHK) x 2 (HoBUX
P* (B 060x manirorax) |AHK)

M (mpoaykry pemni- |M (mpoxykTy pemmikanii) = 10Mr x 2 = 20mr

Karrii)-? 2. Hosuii nanmor JJHK cuHTE3yeThCs Ha JIaHLIOTY-

V SKuX JNAHIOrax He- |MaTpUIi (MICTUTb P") 3 BimbHUX HYKJICOTH/IB 1 TOMY

Mae P*-? HEMa€e MideHHX aToMiB docdopy. V apyriit Momexyi
JHK (mouipHiii) Texx HeMae P TUTbKU B 0THOMY JIaH-
LIOTY.

(Bionogiov: maca npodyxmy peniikayii = 20me).

3apaua 10.

CKUTBKH 1 SKMX BHJIIB BITbHUX HYKJICOTH[IB HEOOXITHO MPH PeruTiKarii
monexynu JJHK, B sikiit mictutecst A = 600 tuc., I' = 2400 ?

HaHno: Po3p’s3anns

Perurikamis JJHK 1. Ilpu permrikanii JJHK yTBOproeThcs Takix
N(A) = 600 Ttuc.,, N (I') =|cami aBi monexymu JJHK, Tomy Tpeba crinbku
2400 K HOBHUX HYKJICOTHIB, SK y LI MOJIEKyIi:

N (pisaux Bumis mykin.) -? [N (A) = N (T) = 600 tuc; N I') = N
(I1)=2400Tuc.

2. N* (mykm) =600+600+2400+2400 =
6000000
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(Bionogiow: npu pennixayii JHK nHeooOxiono ginonux nyknreomudis: A=T=600
muc., I' = 1] = 2400).

3anaui AJ151 caMOCTiiiHOTO PO3B’A3aHHS

1. ®parment nanmory JJHK mae cknan: I'-I'-L-A-T-A-A-II-I-A-A-T.

BuzHauTe: a) noBxuHy reHa; 0) BiICOTKOBUH 3MICT HYKIICOTHIIB B IIbO-
MYy JIaHITFO31.

(Bionogiow: L (cena) ~4,08 nm; W(A)=W(T) = 33,4 %, W) =W(L]) = 16,6 %).

2. B monexyni JIHK omHoro Bumy TBapuH TUMiH ckiamae 18 % Bix 3a-
rajibHO{ KUIBKOCTI HyKJI€OTHIIB. BiHOCHA MOJeKyIsipHa Maca i€l MOJIEKYIH
600000. BinnocHa moi1. Maca ognHoro Hykieoruaa ~ 300.

BisnaubTe KinbKicTh ycix Hykiaeotuais JJHK.

(Bionogiov: A =T = 360, I' = I] = 640).

3. OauH 3 nanmroriB Mosiekyn JIHK mMae Taky moCiiIOBHICTh HYKIICO-
tunis: A-I'-A-I[-11-A-T"-A-T-A-11-T

Busnaute: a) nOBXHMHY AaHOT MOJIEKYnH; O) CKJIaJ I1HIIOTO JIaHITIO3i
JHK.

(Bionogion: a) 4,08 wm; 6) T-1-T-I-I-T-1]-T-A-T-I-A).

4. Busnaure TpuBainicTh enonramii ganmory i-PHK, ska € n3epkansHuM
BimoOpakenusm nistakr JJHK (ognoro smanirora), sikuit mictuts 9000 Hyk-
JIEOTU/IIB
(Bionogiow: 180 cex).

5. ®@epment PHK-mosimepaza npuckoproe cuntes i-PHK na JIHK-matpuiii.
Bu3zHauTe MOCIIIOBHICTh a30THCTHX OCHOB B CHHTE30BAHOMY JIAHIIFO31, BUXOZSIH
3 Takoi nmocinoBHOCTI iX B janio3i JJHK: A-T-I'-A-T-1I-T-T-I'-A-A-A-A-T-I'
(Bionogios: nocniooguicmv Hyxkieomudie cunmeszyemoi i-PHK, euxoosuu 3
npunyuny komniemenmapnocmi:- Y-A-1]-Y-A-I-4-A-1]-V-V-V-V-A-1] ).

6. Jloxuna nanmory i-PHK 3,4 M. BizHauTe BitHOCHY Macy MOJEKy-
i, BimHOCHa MoJIeKy/sipHa Maca ogHoro Hykieotuaa ~ 300.

(Bionogios: Mr (i-PHK) ~3300).

7. YoMy nopiBHIO€E 3aranbHa foBxuHa mosekyn JJHK oamiei Gakrepii,
SIKIIIO Y CKJIA1 MOJIEKYII HaliayeThest Bchoro 20000 Trc. map HyKIeOTHIIB?
(Bionogion: 6,8 mm).

8. KinpkicTs HykiteotuaiB B i-PHK: ¥Y=300, A=170, =250, 11=150.

Busnaure noxuny nanmrory JJHK, n3epkaabHUM BiTOOpaXKCHHSIM SIKO-
ro € g i-PHK.

(Bionogiov: 295,8 um).
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6.2. IIpuxnagn po3B’A3aHHS 32124 3 MOJIEKYJISIPHOI Oiosorii:
2" Tun 3aga4 . Biocunres Ginka.

3agaua 1.
Busnaute TpuBamicts OiocMHTE3y OlNKa, SIKME CKiIamaeThes 3 172 awmi-
HOKHCJIOTHUX 3QJIUIIKIB.

Jano: Po3B’s3anHs

Binok t (TpaHcisAii) = A t (Tp.) * N (aMiHOK-T)
N (amiHok-1) = 172 t (TpaHCIALD) = Fseer - 172 = 34,4 cex
t(TpaHcsmii)-?

(Bionogiow:

uac mpancaayii danozo 6inka 34,4cex; AU (mpancayii) = 1/5-1/6 cex).

3agaua 2.
binok cknamgaerbes 3 150 aMiHOKMCIIOTHUX 3aIuIIKiB. BuszHaure: a) ma-
Cy JAHOTO TOMIIENTHIY 1 0)Macy KOAY4Yoro Horo reHa.

Hano: Po3B’s13anHs

o110k 1) Mr (mominentuaa) = Mr (amiHOK-TH) -N (aMiHOK-
n(amiHOK-T) = 150 TH)

1) Mr (mominentuaa)-? |Mr (nominenruga) = 100 - 150 = 15000

2) Mr (rena)-? 2) n (aykia.) = 3- n = (AK)

3) 1 AK=3 nyxm. n (ayki.) = 3-150 = 450

4) Mr (amiHok-TH) =  |3) Mr (rena) = n (HykiL.) -

100 Mr (ayKr.)

5) Mr (aykieoruna) = |Mr (rena) = 450 - 300 - 2 = 270000

300-345

(Bionogiow: a) Mr (nosinenmuoa) = 15000, 6) Mr (eena) = 270000).

3amaua 3.
I'en cxiamaeTbes 3 15 THC. HyKIeOTHAIB. BU3HAUTe Yac TpaHCHALIT Mo-
JinenTuaa, SKUil Mu@pyeThes: JaHUM TEHOM.

Hano: Po3p’s13anns
Ien; 1) Bu3HadaeMo KUTBKICTh aMiHOKHCIOTHHX 3a-
n (ayxi.) = 15000 numkiB B moninentua: 1 AK=3 mykm.
o
t (Tpancisii) .1 ] N = (avinok—m) = n( H:);Kﬂ) _ 15(:)300 _ 5000
At (rpancn.) = E_Ecek 2) t ( pancmsii) = A t (tpancit.) ‘n (amiHOK-T) t

(Tpancmsii) = %CBK -5000 = 1000cex

(Bionogiow: uac mpancaayii = 1000cex).
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3agaua 4.

I'en kyps4oro oBanbOyMiHy MICTUTh 7 €K30HHMX AIUISHOK, NPHONM3HA
JIOB)KHMHA SKWX 32 PI3HMMHU JaHUMHU ckianae 185-189, 45-53, 129-134, 116-
119,140-144, 152-158, 1030-1034 mykneotuaaux map. CKiTbKH aMiHOKHCIIOT
BXOJMTH JI0 CKJIQAy KypsS40oro oBajJs0yMiny?

HaHo:
Binmok-kypsanit
OBaNbOYMiH;

N (ex30HIB) = 7
L (ex30HiB):

1) 185-189

2) 45-53

3) 129-134

4) 116-119

5) 140-144

6) 152-158

7) 1030-1034
HYKJICOTHTHUX
nap

N (aMiHOKHC-

7oT)-?

Po3p’s3anHs

1) I'eneTnuHMii KOx TPUILIETHWHA. Buxomsuu 3 1poro, BU3HA-

YHMO 3arajibHy KUTBKICTh aMiHOKHCIIOT B O1IIKY 32 (hOpPMYIIOH0:

n( myxa.)

3

2) 3aranbHa KinbKicTs Hykineotunis B 1" mammory JJTHK mo-

PIBHIOE KIIBKOCTICTI HYKJIEOTHIHKX Map B 2 HOTO JIAHIOrax:

N (nyxn)=185-189;45-53;129 —137;116 —119;140 — 144;
T e er 4 s

N (aMiHOK-T) =

152 —158;1030 —1034
T T =4
T+~

3Bigcu N (aMiHOK-T) % ~13.

(Bionogiov: KinbKicmb AMIHOKUCIOM 8 KYPAYOMY 08abOymini = 13).

3agaua 5.

Hana ninsaka nanimory JJTHK: A-11-A-A-A-A-A-T-A. Busnaure: a) nep-
BHHHY CTPYKTYpY OiJIKa, 10 KOAYETHCS 1AM TEHOM; 0) TPHILICTH (AHTHKOO-

un) T-PHK, siki

0epyTh y4acTh y CHHTE31 I[bOT0 OiKa; B) 3araibHy KiJbKICTh

1-PHK, 1m0 npuiimMaroTh y4acts y bOMY MpOIIECI.

Jano:
I'en:

A-I1-A-A-A-A-A-T-A

[lepBunHa cTpyKTypa Oinka -?
Antnkononu T-PHK -?

n (1-PHK) -2
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Po3B’s13aHHs
1) rew(minssxa JHK):  A-IL-A-A-A-A-A-T-A
A A

KOJOBI  TPHILIETH
i-PHK [npmun»m ) A4 v A

mmmlcme.m‘apuocn’ y_r-y‘y_y_y_y_A“y

G A A

) 4 v v
2) T-PHK(aHTHKODOHM): A-I-A-A-A-A-A-Y-A
—

3) 3sigcu n (r-PHK) =

4) Binox: MC — (eH - Thp

(Bionogios. a) yuc-pen-mup; 6) anmuxooonu m-PHK: A-1]-A; A-A-A; A-Y-
A; 8) 6 ypomy npoyeci nputinsnu yuacms 3 monexyiu m-PHK).

3agauya 6.

Hana ninsuka mniBoro janiora JJHK: [-1[-T-T-I'-T-I'-A-T-LI-A-T. Bu-
3HaYTe: a) MIEPBUHHY CTPYKTYpPY O1JIKa, CHHTE30BaHOTO 3a TCHETUYHOO iH(O-
pMalii€ro y paBoMy JIAHIIOTY; 0) SK 3MIHHTBCSA CTPYKTypa CHHTE30BAHOTO
Oinka, xonmu B JiBoMy Janmtory JIHK Bumaje BHAcCHiJOK OIPOMiHEHHS BOCh-
MUH 31iBa HyKJICOTHT?

Hano: penapaniifrmii nisai Poap’s3anus
nanmmor JTHK ( o onpoMineHHs) nanmpors JIHK! (o onpominesss):
H-U-T-T-[-T-T-A-T-L[-A-T-1] - I_I T T - T-T- I‘~A~ T-H- A T- Il (penapaifing}

nieri penaparnifeui ganmor JTHK (icas anw“,é,m) : :
U-1-1-T-r-T-r-T-1{-A-T-I1 (r-T- A-A H A H‘T— A - T-A- F(Mmpmm

a) DepBHKHA CTPYKTYpa binka mommknrag | (10/onpoMingHms)- BUK-10 TabmIIIO
(ing-% mpo HBOrO Ha paBOMY qieﬂcrmoro KOIy
MarpuyHoMy Fauaory JHK)- fIpo -- Uwuc -- Aco-Tic--

A0 onpoMineHHs -? Hammor JIHKZ (nici oupoMiHeHHS)

6) nepBHHEHA CTPYKTypa binka l)I.I Il T- T- F T F-T H- A-T- L[

(micns onpoMinenHs) -7

ZQI_\I{':A :—ﬁ}; »A—S—T-A T

IMoninenTr’ (TicitT ONpOMIiHEHER) — BHKOPHCTOBY BAEMOI0 Tab/THIIO TEHETHYHOTO Kofa:
[Ipo — Ifuc — Ban - Ana

Bionogios. a) I[Ipo — Luc — Acn — [ic; 6) Ilpo — LJuc — Ban — Ana.
3apgaua 7.
Opnonanmroroa PHK BTM (Bipyca TIOTIOHOBOi MO3aikH) CKIaJa€eThCs

3 6500 mykneoruniB. Oqua G6inkoBa Monekyina BTM cknanaerses 3 158 ami-
HOKHCIIOT.
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Busnaure: a) mo mae

Oinmbiry Macy (i B CKiIbKH pa3iB?) — MoJiekyna 0i-

nka BTM un xonyrounit oro ren? 6) Ckinbku BUIIB Oinka (KOJU KOXHUH 3
HUX CKIIaJaeThest mpuoimu3Ho 3 200 MoHOMepiB) 3akonoBano B PHK BTM?

Hano:

PHK BTM

N*" (myki.) = 6500
N (amiHOK-T) =158

Po3B’s3aHHs

1) Mr (rena) = n (ayxi) - Mr (ayxt.)
N (Hyka.) = N (amiHOK-T) - 3

Mr (rena) = 158 - 3 - 345 =163530

a) Mr (BTM)"™* -2
0) n (BuxiB Oika) -?
B) Mr (BTM)"***-?

2) Mr (6inka) = n (amirok-t) - 100
Mr (6inka) 158 - 100 = 15800
3) binbmry Macy Mae reH:

Mr (aminok-tn) ~ 100
Mr (ayxir) = 345 (300).

Mr(eena) 163530

- ~610 pas
Mr(6inca) 15800
3dae.
4) 0 (Buzis Ginka) ~ KR
n(uyrreena)
6500 ~13—14

n (BumaiB OLIKa) ~
(Bun )~ 72

(Bionogios. 6invuty macy mae een, 6 10 pasis, 13-14 eudis 6inka).

3agaua 8.

BakTepis KuIkoBa MaJiMyKa MICTHTh BChOro ojxHy Mosekyny JHK 3

MOJIEKYJISIPHOIO Macow 2 -

10°, a Gakrepiodar, sIKHii IapasUTye B KHIIKOBIii

na04Li, MicTUTB TakoX oaHy Monexyy JHK, ane 3 macoro 3 - 10"
Yomy JIHK 6akrepii nome JIHK ¢ara? V ckinbku pazis?

Jano:

Mr (AHK OGaxtepii) = 2 -
10°

Mr (6akrepiodara) = 3 -
10’

Po3B’si3auHs

1) n (IHK 6axt.) = Mr(4HK 6axm.)

L (IHK 6akr.)-?
L (AHK c¢ara)-?
Mr (ayxm.) =~ 300-345
A L (aykin.) = 0,34 um

Mr(ryxn.)
9

n (JIHK Gakr.) = 2107 _ 66107

_ Mr(gaea)
2) n (IHK ¢ara) Mr( oy Cmn)

3-10° 5

=—=1-10

n (IHK ¢ara) 300

3) L (IHK 6akt.) =N (HyK.ga) " A L (HyKJ'I.Q
L(JIHK 6axr.)=0,66-107-0,34 av = 22,44 - 10° am
4) L (IHK dara) = n (HYKIL. gara) - A L (HyKI1)

L (HK ¢ara)=1-10°- 0,34 um = 0,34 - 10°um

5) L( JHK6axm.) _ 22 A4-10°

=66 pasie

L(paea) 034-10°
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(Bionosiow: dosocuna JJHK baxmepii 6 66 pazie binvwa, Hisic y paza, max sk
micmumb Oinbue ingopmayii npo Oinku (vepes nocrioosHicmb HYKIeomuoie).

3amava 9.

Axy noexuny mMae moiekyia JIHK, mo komye iHCyniH Oyras, sIKIIO Bi-
JIOMO, 110 MOJIEKyJa iHCyJiHa Oyras mMae 51 aMiHOKHMCIIOTY, a BiJICTaHb MIXK
nBoMa cyciqaumu Hykieotnaamu B JIHK 0,34 am.

Jano: Po3B’s3anus
Incynin 6yras L (IHK) = A L mykn. x (n Hyki. —1), abo A L Hyki. X n
n (aminok-1) = 51 |(HyKi.) A L (ayki.) = 0,34 am

L (IHK) -? 1) n (aykn.) = 3 x n (aminok-T); N (Hyki.) =3 x 51 =153
2) L (IHK) = 0,34 um x 153 = 52,02 um
(Bionogiow: L (/IHK) = 52 um.)

3amaua 10.
ITouaTkoBa AinsHKA JaHIIOTY B-iHCyniHa ckiageHa HacTynHuMmu 10-ma

aMiHOKHUCJIOTaMHU: (eHITaTaHiH — BaJliH — acmapariHoBa KMCJIOTa — IIIyTaMiH

— TICTHIIIH — JICUIIWH — IIUCTETH — TIIIUH — cepiH — TicTUAIH. Bu3HauTe Kib-

KIiCHE CHIBBIJHOIICHHS aJleHIH + TIMIH 1 TyaHiH + 1uTo3iH B JaHmory JHK,

KU KOAY€E L0 TUISTHKY 1HCYIIiHA.

Jlano:

B-incymin:

®den-Bajn-acnapar-riy-ric-jJel-1uc-rii-cep-

ric

n(A+T)

n(/"+1)
Po3B’s3anHs
1) B-iHcymiH: (heH-BasI-acmapai-Tiy- ric-JeH-IUc-TITi-cep-Tic.

JHK :A—A—A—H-A—A—I[-T—A-I[-T-T-I-T—-A-T—A-A—-A-I]-A-[]-[[--A-T-A-T'-T—4

?

2n(A)=14n(M=5nT)=4,nd)="7.

3) M:E:U
n(r+1) 11

(Bionogiow: Mzﬂ)
n(l"+4)

3agadi sl caMOCTIHHOTO PO3B’A3aHHSA

1. Y nroquHA, XBOpoi HAa MUCTUHYPIO (BMICT B cedi OLTBINOI, 32 HOPMY,
KUTBKOCTI aMiHOKHCIIOT) 3 CEYOI0 BHIUISIOTHCS aMiHOKHCIIOTH, SIKHM BiAMOBI-
JaroTh Taki tpuruiety i-PHK: I[-V-Y, I'-V-Y, U-V-I, I'-V-I, Y-IU-T, I'-V-11,
A-Y-A. Y 310poBoi JIFONWHU B ceul 3HAWICHO: ajlaHiH, CEpiH, TIIyTamMiHOBa
KMCIIOTa, NminyH. Busnaure:
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a) BUIICHHS SKUX aMiHOKHCJIOT 3 CEUel0 XapaKTepHO ISk XBOPHX IUC-
TUHYDPIE?

0) sxi Tpurutety i-PHK BinmoBinaroTh aMiHOKUCIIOTaM, 11O 3HAXOIATHCS
B Ce€Yi 3JI0pOBOI JIFOIUHU?
(Bionogiov: a) cepin, yucmein, anaui, 2niyuH, 2Iymamit, apeinin, Hi3im;
6) [-V-TI-V-YA-Y-TT-Y-T).

ana cep enym em

2. SIx 3MIHUTBCS CTpYKTypa Oifka 1 HOro JOBXKHMHA, SKIIO 3 KOAYHOUOI

vioro mimsaku JHK: I'—A-T—-A-I[-T-T-A-T-A-A-A-T'—-A4-1]
| —) | Sy N ——

[ — -~

1

BugamaT 5" i 13" (371iBa) HYKJICOTHIHU?

(Bionoeiow. eunurna 3amina 2" i 3" aminokuciomu, a 0062CUHA TAHYIOZY
CKOPOMUNACS HA OOHY AMIHOKUCTIOMY).

3. OmHa MakpoMmoJiekyna Oinka-reMoryio0iHa, IO CKJIAJaeTbea 3 574
aMiHOKHCJIOT, CUHTE3y€eThCs B prOocoMi mpotaroM 90c. Busnaute: a) yac oa-
HI€T omepaltii TpaHCIAii , 6) Macy oo OiJIKa.

(Bionogios: a) 6-7c.; 6) 57400).

4. BakTepis KMIIKOBa MaJlMyKa MiCTUTh BChbOro oAHy Mosekyny JJHK 3
MOJICKYJIIPHOIO Macor 2 - 10°. Ckinbky BuaiB GinKiB Moxe OyTH 3aK0J0Ba-
HO B JIHK GakTtepii, K0 NpUHAHATH, IO TUMOBUN OLTOK ckiamaeTbes 3 200
Motomepis? (Bionosiow: 1,1:10%).

5. MonekynspHa maca Oinka 78000. Busnaure JMOBXHMHY BiIIOBIIHOTO
reHa. (Bionogion: 795, 6 um).

6. CKiJIbKH HYKJIEOTH/IiB MicTUTh reH (oounBa nanitoru JJHK), B sskomy
3anporpaMoBaHHi OUJTOK 1HCYJIIH, IO CKIAMAEThCs 3 51 aMiHOKHCIOTH?
(Bionogion: 306).

7. CKinbKY HYKJICOTHAIB MicTuTh reH (oauH jdaHigor JIHK), B skomy 3a-
nucaHa iHopMmaris npo OuTok, mo ckiaaxaerses 3 500 amiHokucaoT ? Ska
Horo oBxuHAa?

(Bionogiow: 1500; L (ecena) = 510 um).

8. Buznaute antukononu T-PHK, sixi npuiiMatoTs yuacTs B cuHTE31 O111-
Ka CKJIAy : acIl — aya —TJIi — JIi3 — ana.

(Bionogiow: I-4-Y, I'-A-1], []-A-L], V-A4-Y, I'-A-L]).

9. binok mictuth 400 aMiHOKKCIIOT. SIKy NOBXHMHY Ma€ T'eH, IiJl KOHT-
poJIeM SKOTO OLIOK CHHTE3YETHCS, SKIIO BIJICTAHD MK TBOMA HYKJICOTHIAMHU
B Moiekyii JIHK cknamae 0,34 am?

(Bionogios: 4080 Hm).

10. Bu3HauTte nepBUHHY CTPYKTYpY OlIKa i HOro Macy, sIKIO KOJYIOUUit

vororeda mae cknan.l —T-T-T—-A-I[-A-IJ-A-T-I'-T-IJ-A-T
S it Vi e Aoy S R St Y . B

(Bionogiow:niz-mem-yuc-mpe-san; 500).
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PO34LJI VII.TEHETUYHI NPOLUECH B MO YJIALIAX

[MomynsmiiHa TreHeTHKa (CHHTETHYHA TEOpis SBOJIIONII) BUBYA€E TEHe-
TUYHI 32aKOHOMIPHOCTI B HOMYJSILISAX. Y MOMYJALISX, SIKi BUIBHO CXPELTYIOTh-
Cs1, BCTAHOBJIIOETHCS pIBHOBAra reHHUX YacToOK, sIKa BiOOpakaeThCsl 3aKOHOM
Xapni-Baitn6epra (1908):

p2AA +2pgAa+ qzaa =1

Jie p — 4acToTa reHa 4,

( — uacroTa reHa a.

CyMa 4acToT TeHiB OJHI€l alleIbHOT MapH B JaHIM MOIyJIAIIl € BEINIH-
HOIO TIOCTIHHOO:

pA+ga=1

YacToTH TeHiB MOXYTh OyTH BHpa)KeH1 Y JOJSIX OAMHMII abo y BifCOT-
Kax, TOI:

pA-+qga =100%

Luii 3aKOH BUKOHYETHCS JUIA TaK 3BaHUX «MEHJENIIBCHKUX» MOMYJIAIIM,
AKi BIATIOBITAIOTh TAKUM yMOBaM: BUIbHA IMAaHMIKCis (CXpellyBaHHs), BIICYT-
HICTh NPUTOKY TEHIB 3a paXyHOK MIrpalliii i MyTaiii, BiICYTHICTb BIATOKY
TEHIB 32 PaxyHOK A000py, OJJHAKOBA IIOAIOUYICTH TOMO3UTOT i T€TEPO3UIOT,
MOBHA 130JIS1IisI JAHOT MOMYJIAIiT, BEJTHKA YUCENbHICTh MOMYJIALI.

TakuMm YrHOM, 3HaliIeHa HMOBIPHICTH € MOJICIIBHAM JIOCIIZIOM.

AJne, 3 yMOBHUMHU TONIPaBKaMH, 3aK0H Xap/i-BaitHOepra BUKOpUCTOBY-
€THCS AJIS1 MAaTEMAaTHYHUX NPOTHO3IB KUIBKICHUX CIIBBIJHOIIEHb OCOOUH 3 pi-
3HAMH T€HOTHUIIAMH 32 OJHUM ajiesieM, ad0 I BU3HAYCHHSI 3yCTPidadbHOCTI
IILOTO TeHY cepel JaHoi momysisiii. Taki MPOrHO3M 3HAXOSATh MPAKTHYHE 3a-
CTOCYBaHHS B €KOJIOTIi, c0O310JI0Tii (HayKa PO OXOPOHY MPUPOAH), CLIBCHKO-
TOCMOJIAPCHKIN MPAKTHUIII Ta CENIEKIIii, B MEINYHIH MIPAKTHULII TOIIO.

7.1. MeToauka po3B’si3aHHA 32124 3 NONYJIALiHHOI reHeTHKHU

[Ipu po3B’sa3yBaHHi 3a/1a4 JaHOTO THUITY HEOOXiTHO BU3HAYUTH YaCTOTH
TOMO3HTOTHHX (AA, aa) abo TeTepo3UroTHHX (A@) TEHOTHITIB Y MEPIIOMY IT0-
KOJIiHHI, a00, HaBIaKH, 32 WMOBIpHICTIO (a00 abCOMOTHOI KUIBKICTIO) 0CO-
OWH 3 JaHUMH TCHOTHIaMH (200 T€HOTHUIIOM) BU3HAYUTU Y NOJISAX OJWHUII
(abo y BiicOTKAax) IXHi YaCTOTH ITiCJIS BCTAHOBJICHHS PIBHOBArH y MOMYILAIIIL.

[Ipu pimenHi 3a7a4 IbOTO THITY BUKOPUCTOBYIOTD JABa PIBHSHHS:

1) p?AA+2pq+qlaa=1 2) pA+ga=1
3Haroun pzAA_ (abo qzaa) MO>KJIIBO BU3HAYUTH pA, a IOTIM (a

3) pA=4 p?AA 4) ga=1-pA
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3BiJcH YacTOTa IeTepo3UroT y JaHid momyssuii Oyae BU3HAYaTHCS Ta-
KM YHHOM:

5) 2pgAa

7.2. llpuxkaagu po3B’si3aHHA 32124 JaHOT0 THUITY

3amauva 1.

PospaxyBatu gacToTy (p) ayenst A i yacToTy (Q) ayens a y naHii momy-
namii: A4=36%, Aa=48%, aa=16%
Jano: Po3p’s13annsa
0 2 AN —36% 1) Buznauaemo 4acTtoTy (p) anemnro A:

2pgAa=48% | PA= p?AA
qzaa=16% pA=+/36/100 =06(60%)

pA—? 2) Buznavaemo yactoty (Q) anemnro a:
ga=1-06 =0,4(40%)

ga-?

Bionosiov: pA=0,6, qa=0,4.

3agaua 2.

ANBOiHI3M y KyKypyJI3U YCHaJKOBYETHCS, SIK ayTOCOMHA pELeCHBHA
O3HaKa. Y JIeSKHX COPTIB KYKYpPYyI3H POCIHHHU-aILOIHOCH 3YCTPIYarOThCs 3
gacrororo 25/10000. BusnauTe 4acToTy reHa anb0iHi3My y [[HX COPTIB, a Ta-
K0k gactoTy reHotumniB (RR i Rr) 3 HopManbHIM 3a0apBIICHHSIM.

Jano: Po3B’s3aHHs

R —ren HOpManbHOTO 32a- 1) Busnauaemo gactoTty (() aens I

OapBIeHHS KYKYpYI3H 5

I — anpOiHI3MY KYKYpyI3H ar=+q-rr

g®rr =25/10000 qr = /25710000 =5/100

qr -2 2) Buznauaemo yacrory (p) anenio R:
R=1-qr

pRR-? P d

pR=1-005=095
3) BusHawyaeMo 4acTOTy T€HOTHIIB 3 HOPMaJIb-
HUM 3a0apBJICHHAM

p’RR=0,952 =0,9025( 90 ,25%)
2 pgRr = 2x0,95x0,05 =0,0950( 9 5%)

2pgrRR -7
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Bionosiov: uacmoma eeny anvbinizmy 5%, uacmoma 20mo3uzom 3a 0OMIiHAH-
muoro o3uaxow (RR) 90,25% i cemeposucom 9,5%.

3agaua 3.

Ax  3MIHUTBCS  KOXKHHM  PO3MOMIA  TCHOTHINB Yy  TMOITYJISALIl
(p*AA=0,49)+2pgAa=0,42)+(q’aa=0,9) mpy BCTAHOBICHHi HOBOi KOHLICHT-
pauii aneni: pA=06, ga=04.

Jano: Po3B’sa3anns
ITouaTkoOBe CMiBBIIHOMICHHS YaCTOT 1) BuzHauaeMo 4acToTy reHoTuIy AA:
T€HOTHIIIB: 2an 2
0.49AA+042Aa+009aa = 1 PTAA=(PA)
OcTaToyHa KOHIICHTPAIis aJIeIiB: p2 AA=06 2_0 36

pA=06 2) Bu3HavyaeMo 4acTOTy reHOTHITY ad:
ga=04 qaa=(qga)?

OcTaTo4He CIIBBiAHOIIEHHS YaCTOT
T€HOTHIIIB — ?

q?aa=042 =016

3) BuzHavaemo 4acToTy reHOTHIY Ad:

2pgAa=2x06x04=048

4) BusHayaro 0CTaTOYHE CITiBBiHOIIEH-

HA 4aCTOT I'€HOTHUIIIB:

p2AA+ 2pgAa+ qzaa =1

036 AA+048Aa+016aa=1
Bionogiov: ocmamoune cniggiOHOWIEHHSA YACMOm 2eHOMUNIE 8UPaxdCca-

emvcs pisnannam: 0,364AA+0,484a+0,16aa=1. 3siocu bauumo, wo ywacmoma

20MO3USOMHUX PeYecusia 30iMbuunacs, a 20Mo3UcOMHUX OOMIHAHM 3MEHULU-

J1acs 8 NOPIGHAHHI 3 GUXIOHUMU OAHUMUL.

3apaua 4.

Y BenuKkoi poraroi Xy1oOu Mopoan MIOPTTOPH YePBOHA MACTh HETIOBHI-
CTIO IoMiHye Hax Oinoro. ['iOpuan Bin cXpeliyBaHHS YepPBOHMX 3 OLTUMH Ma-
IOTh YaJly MacTb. Y paioHi, SIKMH CIemiani3yBaBcsl Ha pO3BEICHI IIOPTIOPHIB,
3apeectpoBaHo 4169 gepBoHux TBapuH: 3780 vanmx i 756 Oinmux. Busnaure
4acTOTy T€HIiB YEPBOHOTO 1 01710T0 3a0apBiIeHHS Xy100U ¥ TaHOMY PETiOHI.
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Hano:

A — TeH 4epBOHOrO 3a-
OapBIeHH

a — red Oimoro 3abapBieH-
HS

Aa — 4ana MacTh

AA — yepBOHA MacThb

aa — Olra MacTb

n( Aa)=3780

n(aa) =756

Po3B’a3aHHs.
1) Busnauaemo 3arajabHy KUTBKICTh XyJ00H pi3HOTO
(heHoOTHITY:

n(3ae.)=n( AA)+n(Aa)+n(aa)
Nn(3ae.)=4169 + 3780 +756 = 8705

2) BusnauaeMo 4actoTy reHOTHIy AA:
pZAA+ 2pgAa+ qzaa =1

204 _ NCAA)

pcAA

pA-?
ga-—?

n(zae.)
4169

8705
3) BusHayaemo 4acToTy reHOTHITY Ad:

_ n(Aa)

n(zae.)

3780

2pgAa=——=04

P 8705
4) BusHavaio 4acToOTy T€HOTHITY ad:
~ n(aa)
n( zaz.)
756 _ 0,09
8705
5) BuzHagaemo 4acToTy reHa a.

ga=+qaa

ga=+/0,09 =0,3(30%)
6) BusHauaemo 4acToTy rena A:
pA=1-0a

pA=1-03=07(70%)

p?AA= 05

2pgAa

q%aa

qaa =

Bionosios: uwacmoma 2ena A=0,7, vacmoma 2ena a=0,3.

3agaua 5

Po3paxyBaru gactotn renotuniB A4, Aa 'y % , K01 TOMO3HTOTHI 0CO-
OWHU ga CKIIAAAIoTh y mormyssmii 1%.
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Jano:
q2aa =1%=001

Po3B’s3aHHS.
1) BusnauaeMo 4acToTy TeHa d:

p°AA—?
2pgAa-"?

qzaa=0,01

ga=4qaa

ga=+1/100=1/10

2) BusHavyaeMo 4acToTy reHa A:

pA+ga=1
pA=1-qa
pA=1-01=09

3) BusHayaeMo 4acToTy reHOTHITY AA:
p’AA=092 =0,81(81%)

4) BuzHayaro 4acToTy TeHOTUITY Ad:
2pgAa=2x09%x01=0,18(18%)

Bionosiob: vacmunu cenomunie AA i Aa eionosiono 81% i 18%.

3amauya 6
B momynsmii,

sIKa PO3MHOXYETHCA HUIAXOM BLIBHOTO CXpClulyBaHHA, ic-

Hye Taka yacTtoTa reHoturis: 0,2 A4 i 0,8 Aa. BusHauuTH, sIKi 4aCTOTH T€HO-
TUMIB AA, Aa 1 aa BCTAHOBJIATHLCS y MEPIIOMY TOKOIIHHI MICIS CXPENyBaHHS

B JIaHIH TIOTTYJIAIIIT.
Jano:

p?AA=0,2(20%)
2pgAa =0,8(80%)

B Fi:
p?AA—?
2pgAa-?

qzaa—?

Bionogion: p2 AA=

3agaua 7

Po3B‘s3anns.

B nmawiif momymsiii 3a KO)KHAM TEHOTHIIOM YTBOPIOETHCS O/~
HAKOBA YHCEJIbHICTh SHIEKIIITHH 1 criepMaTo30imiB. OCKiib-
KU B1JIOYBa€ThCS BUIbHE CXPEILYBaHHSI, YACEIIbHICTD
HMOBIPHHX CITiBBiTHOIICHb 3HAXOAUMO AITeOpaiyHIM LIS~
XOM:

YTBOpEeHHS SHIICKITITHH:

2 AA= A)=04
p=AA=0,2 quAazols{zmem( )
2amem(A)=0.2 camem(a)=04
CTUTBKH X YTBOPIOETHCS 1 CIIEPMATO301/IiB.

3BiziCH CTIIBBiTHOIICHHS OCOOWH, SIKi yTBOPWIIHCS 3 PI3HUMHU
TEeHOTHIIAMHU:

(024+044+04a)x(024+04A4+04a)=
=036 44+048A4a+016aa =1
036, 2pgAa=048, q?aa=016 .

Ha ognomy 3 octpoBis 0yio oocrexerno 10000 inucuip, 3 HUX BUSBHIO-
cs1 9991 pyaux i 9 6inux ocodun. Pyauit konip nominye Haj 6utiM. Busnaute
BiJICOTKOBE CITiBBITHOIIICHHS PYAUX TOMO3UTOTHHX, PYAUX I'€TEPO3UTOTHUX 1

OUIMX JUCHULIb.
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Hano:

A — reH pynoro 3a-
OapBIeHH

a — reH Oimoro 3a-
OapBICHHS

n( iucuys ) = 10000
n(A4A+ Aa)=9991

n(aa)=9

Po3p*sa3anns.
1) BusnauaeMo 4acToTy reHa a:

2
aa=——
488 = 10000

ga=+g°%aa

ga =+/9/10000 = %(3%)

p’AA-?
2pgAa-"?
qzaa(%)—?

2) BusnauaeMo 4acToTy reHa A:
pA+ga=1
pA=1-qa
pA=1-0,03=0.97(97%)
3) Busnauaemo 4actoty reHoTUy Ad:
2pgAa=2x0,97 x0,03 =0,0582(5,82%)

4) BifcoTKOBE CIiBBIAHOLICHHS TOMO3UTOTHHX 1 T€TEPO3H-
TOTHHUX JIUCHLIb:

p?AA: 2pgAa: g2aa =0972 :00582 : 0,032
p?AA: pgAa : g2aa = 94,09%( AA): 5,82%( Aa): 009%( aa)

Bionogiov: Biocomkoge cnig8iOHOWEHH PYOUX 2OMO3USOMHUX, PYOUX 2eme-
poszucomuux i 6inux nucuyv ckradae gionogiono 94,09%(AA), 5,82%(Aa),

0,09%(aa).
3agaua 8

TMonymsiis cknagaerbes 3 60% ocobun 3 renotunioM NN 1 40% 3 reHo-
oM NN. BusHauuTu y gomnsx oxuuuil yactotd reHotumis NN, Nn 1 nn mic-

JI1 BCTaAHOBJICHHS
BaiinOepra.

Jano:

Buxigna momymsitis
%NN =60

%nn =40

y momyismii piBHOBarW 3riIHO 3 3aKOHOM Xapi-

Po3B‘s3aHH.

1) Busnauaemo gactoty rexa N:
pN =06( suxion.)

2) Busnavaemo yactoTy resa N:

OcraTo4yHa MOMyALLis:

p°NN —?
2pgNn —?

qznn—?

gn =04( suxion.)
3) 3rigHo 3 3akoHOM Xapni-BaiinOepra y no-

MyJISIT MiCHIS MepIIoTro CXpellyBaHHs BCTa-
HOBITIOETHCS TaKa PiBHOBAra reHOTHIIIB.

pZNN +2pgNn +q2nn =1
0,36 NN +048Nn+0,16nn=1

Bionogiov: wacmomu eenomunie NN, Nn i Nn ¢ dawiii nonynayii nicaa écma-
HOBIEHHSL PIBHOBA2U CMAHO8IAMb 8i0n06ioHo 0,36, 0,48, 0,16.
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3agaua 9

Anb0iHI3M 3arajJpHUN yCHAaJKOBYETHCS Y JIOJUHU SK PELIECUBHA ayTo-
COMHA O3HaKa. 3aXBOPIOBAaHHS 3ycTpidaeThcs 3 yactoToro 1 : 20000. Po3pa-
XYBaTH KUIBKICTh TETEPO3UTOT Y TIOYJISIIIT.

Jano:

Po3B sa3anns.

A — ren HOpMasHOT TirMenTaii |1) BusHagaemo yacToTy reHa a:

a — reH anpOiHI3MY

2 1
gaa=——
20000

ga =+q%aa

ga=+/1/20000 =1/141

2pgAa—?

2) BusHawyaeMo 4acToTy reHa A:
pA+ga=1
pA=1-qga
1 140
141 141

3) Buznavaemo uncio l“eTepOBI/IFOT Y HOITYJTALi:

140 1
2 pgAa = 2x 1A%
Pq 141 141 70( 9

pA=1-

Bionogiov: xinexicms cemeposucom y oaniti nonyasayii 1/70 (1,4%).

3amaua 10

Po3paxyBatn wactoTy (p) JTOMIHAHTHOTO ayieis 1 4acToTy ({) perecus-
HOTO aJelisl y JaHuX BuOopkax 3 momyssmiia: 1) 400 ocodun CC i 100 ocobun
cc; 2) 700 ocooun A4 i 300 ocobuH aa.

Jano:
Homyssuis 1:
n(CC)=400
n(cc)=100
[omyssuis 2:
n( AA)=700

n(aa)=300

p(A)-?
q(a)-?
p(C)-?
q(c)-?

Po3B‘s3aHHs.

1) Busnauaemo 3arajbHy KiJIbKiCTh OCOOHH B MOMYJIAIT 1:
n(CC +cc) =400 + 100 =500

2) Buznauaemo yacroty reroruny cc i CC (cniBnagae 3 ya-
CTOTOIO T€HA)

100

q 2cc = =02
500
p°CC = 40 o8
500

3) BusHavaeMo 3aranbHy KilbKicTh OCOOMH B MOIMYJISLIT 2:
n( AA+aa) =700+ 300 =1000

4) BuzHayaeMo 4acTOTy FeHOTHITY aa i AA (cmiBnajae 3 ya-
CTOTOIO T€HA)

qzaa:ﬁ:og
1000

pZAA_ 700 _07
1000

Bionosiob: pA=07; qa=03; pC=08; qc=02.
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3agaua 11

Ionynsnis cknanaetbes 3 80% ocoduH 3 reHotunoM A4 i 20% 3 reso-
THTIOM aa. BU3HAYHTH y TOJIAX OJUHUIN YaCTOTH TeHOTHITIB A4, Aa 1 aa ic-
JIs BCTAHOBJICHHS PIBHOBArd y TOMYJIAILIT.

Jano: Po3B‘s3amms.
Buxinna momynst-  |1) BusHauaemo gacToty reHiB A i a:
ist: pA = 0,8( suxion.)
%A44=80 ga =0,2(euxion.)
%aa =20 2) Ilicis BcTaHOBJICHHS PIBHOBATH y AaHIW MOMYJISIIT
Kinuesa nonyssiuist: |srigno 3 3axonom Xapi-Baitn6epra micis mepioro cxpe-
p2 AA—? IIyBaHHS BCTAHOBUTHCS TaKa PIBHOBAra reHOTUIIIB:
2pgAa—? pZAA+2qua+q2aa=1
2 064AA+032Aa+004aa=1
g“aa-"?

Bionosiov: yvacmomu cenomunie AA, Aa i aa y daniti nonynayii nicia écma-
HOBEHHS PIBHOBA2U 8I0N06I0HO 6ydymb 0,64, 0,32, 0,04.

3apaua 12

YpomxkeHnii BUBUX CTETHA yCHMAAKOBYETHCS TOMIHAHTHO, CEPEIHS Iie-
HETPaHTHICTE (IMposiBa 03HAKH) 25%. 3aXBOPIOBAHHS 3yCTPIYA€THCS 3 YaCTO-
tof0 6/10000. BH3HAUUTH YHCIO TOMO3UTOTHHX OCOOMH 3a PEIECHBHHM Te-
HOM.
Jano: Po3B‘s3anns.
A — TeH YpOIDKEHOTO BUBHXY p2AA+2pgAa+qaa =1

CTerHa 1B .
nenempaHmHicmb A = 25% )2 I/ISHa‘IaEM(; YacTOTY I'CHOTHUITY ada.
gcaa=1-(p“AA+2pgAa)

xeopux =6 / 10000% .
> ; 2) Bu3HaqaeMo 4acTOTY TEHOTHIIIB 3 TEHOM A:
qraa-—: p?AA+2pgAa=25%(1/4)

3) BusHayaeMo 4MCIIO TOMO3UTOTHHX OCOOHMH
3a PELleCUBHUM T'€HOM:

pZAA+ 2pgAa 6

4 ~ 10000
2
AA+2pgAa =4
P P * 10000
24 9976

qlaa=1- =9976%

10000 10000
Bionogiov: uucno eomozuecomuux 0coOuH 3a peyecuBHUM 2eHOM CKIA0ae

qzaa =99,76%
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3agaua 13

VY nesikiil mepxaBi KOKHUH JecsTUil 4OJIOBIK — AanbTOHIK. CKINbKH Y
i JepkaBi Jroned, XBOpUX MaJbTOHI3MOM, KOJM HACCJICHHS JIEpKaBU
1MJIH., a KIIBKICTE KIHOK 1 YOJIOBIKIB OJ{HAaKOBE?

Jano: Po3B‘s3amms.

A — TeH HOpMAaITLHOTO 1) BusHauaeMo 4acToTy 3yCTPiYaabHOCTI JATBTOHIZMY
30py Y YOJIOBIKIB: TaK SIK aJb0iHI3M YCIaAKOBYETHCS

a — r'eH JaJIbTOHI3MY 3YEIUICHO 13 CTAaTTIO, YaCTOTA 3yCTPIYaNIbHOCTI Aajb-
x4 xe TOHI3Ma y YOJIOBIKIB JIOPIiBHIOE 4acTOTi (q) ajediro,

SIKMI BU3HAYAE 110 03HAKY, TOOTO

n(sae.)="Luan ga =0,1x500muc.=50muc.
oy = 1 2) BuzHagaeMo 9acTOTy 3yCTpi4abHOCTI JANBTOHI3MY
10 Y JKIHOK: Y JKIHOK 9acTOTa 3yCTPidaIbHOCTI AajIh-

TOHI3MY OyJie CKJIagaTy (°, TaK SIK XBOPIi )KIHKH MaloTh
[1P=i)

2 anensi reHy “a”, O KOHTPOJIIOE NAIBTOHI3M.
qzaa =01%=001
_50000x001

01
4) BusHa4yaemo 3arajibHy KiJbKiCTh XBOPHX JIIOJICH:
50muc.(x6.u0n06.)+ Smuc.(xe.orcin.) = 55muc.

n(uoxn.) = n(orcinox)
n( xeopux ) —?

3)n =5( muc.)— XBOpHUX KIHOK

Bionosion: 6 oaniil oepaicasi 6yoe S5muc. Xe0pux n00etl Ha OAnIbIMOHI3M.

7.3. 3apaui nJ19 caMOCTiiiHOTO po3B’A3aHHA

1. Omna 3 dopMm PpykTO30HYpIi (HOCIAONCHE 3aCBOEHHS (DPYKTO3H 1
301UIBIIEHUH 3MiCT 11 y cedi) MpOsBISETbCA CYOKIiHUYHO. JledekTn oOMiHy
3HIXKYIOThCS TIPU BUKIIIOYEHHI (PpyKTO3M 3 TKM. 3aXBOPIOBAHHS YCIIAJKOBY-
IOThCSL ayTOCOMHO-PEIIECUBHO 1 3ycTpidaeThest 3 yactororo 7/1000000. Bu-
3HAaYTE UMOBIPHICTh FETEPO3UTOT y MOIYJISIIII.

(Bionosios: 2pq = L ).
189

2. ANBKaNTOHYPIs XapaKTEePU3Y€EThCS 3a0apBICHHAM XPSIIOBHX TKAHHH
1 IIBUAKUM TTOTEMHIHHSM TITYKEHO1 cevi. Y CTapoCTi MpH Il aHOMaJIii po-
3BUBAETHCS apTPUT. Y CHAJKOBYETHCS SK ayTOCOMHA pEleCHBHA O3HaKa. 3a-
XBOPIOBaHHS 3yCTpivaeThes 3 yactotoro 1:100000. Po3paxyBatu iMOBIpHICTE
TETEPO3UTOT Y MOITYIIAIII.

. . 1
(Bionogiow: 2pgq=—).
158

3. Anp0iHI3M Y JKUTa YCIIAJKOBYETHCS SIK AyTOCOMHA PELiCCHBHA O3HAKA.
ITpu obcrexxenni ninsHku cepen 84000 pocnuu BusiBiaeHo 210 anbOiHOCIB.
Bu3Haute yacToTy reHa ajabp0iHI3MY Y KHUTA.

(Bionosion: q(a)=0,05).
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4. Po3paxysatu 4acToTy (p) anens “B” i wacroty (q) anens “b” B Takiid
nontyssanii: AA =49 % ; Aa=42%,;aa=9%.
Bionosios : pA=0,7; ga=0,3.

5. B momynsii, sika po3MHOXKY€EThCS [UITXOM BITBHOTO CXPEIIyBaHHS,
icHye Taka dactora reHoTumiB: 0,4 A4, 04A4a i 02aa. BuszHaute 4acToTH
TeHOTUNIB A4, Aa 1 aa B nepIIOMY NOKOJIIHHI Y JaHIH MOMymsIii.

Bionosiov: 0,36 A4+048A4a+016aa .

6. Po3paxyBatu 4actoty (p) JOMIHAHTHOTO ayieisl i 9acToTy () pernecu-
BHOTO aJieiisl B HACTYmHUX momyisisx: 1) 180 ocobun MM i 20 ocobun mm;
2) 60 ocooun NN i 40 ocobun nn.

Bionosion: 1) pM =0,9, gqm=0,1; 2) pN =0,6, gn =0.4).

7. Bubopka pocnun ckimamgaerbes 3 128 rereposuror Kk. Busnaure vac-
toty (p) K i gacroty (Q) K y monsx oJuHHMII 1 y BiICOTKAX 3araibHOI YHCEINb-
Hocri anenis ( K +x).

Bionosion: pK =05(50%); gk =0,5(50%) .

8. I'myxoHiMOTa, 1110 TIOB’A3aHa 3 YPOIUKEHOIO TIyXO0TO0, TIEPEIIKOIKYE
HOPMaJHHOMY 3aCBOEHHIO MOBH. Y CIIaIKyBaHHS ayTOCOMHO-penecuBHe. Ce-
penHs 9acTOTa 3aXBOPIOBAHHS KOJIMBAETHCS B PI3HUX KpaiHax. (s eBpomeii-
CBKHUX KpaiH BOHa AopiBHIOE npubnu3Ho 2:10000. BuszHaute HMOBipHY 4Hce-
JIBHICTh TE€TEPO3UTOTHUX 32 TIYXOHIMOTOIO JIFO/EH y pailoHi, kUil BKIIOYae
8000000 4o10BiK HACETIECHHSI.

9. V¥ paiioni 3 HacenenHsM B 500000 mronei 3apeecTpoBaHO 4 XBOPHUX
IPKaNTOHYpi€r0 (yCHMaAKyBaHHS ayTOCOMHO-peliecHBHE). Bm3Haure Kinb-
KIiCTh TETEPO3UTOT 32 AHANI3YEMOIO 03HAKOIO Y JaHii MOMyIIsIIii.

10. Tlogarpa 3yctpiyaerscsi y 2% nmonieil 1 00yMOBIIeHa ayTOCOMHUM
JOMIHAHTHUM TCHOM. Y KIHOK T€H MOJAarpu HE MPOSBISETHCS, Y YONOBIKIB
HOr0 TICHETPAHTHICTh (CTYHIHb (PEHOTHIIOBOTO TMPOSBICHHS) HopiBHIOE 20%.
Bu3HauTe reHeTHYHY CTPYKTYpY HOITYJIAMIi 32 aHATi3yEMOIO 03HAKOI0, BUXO-
JISIYU 3 UX JaHUX.

11. ITpu oOcTexxeHHI HaceneHHs TiBJAeHHOT [1oMbIii BUsBIEHO OCOOWH 3
rpymoro kpoBi MM-11163, MN-15267, NN-5134. Busnaure 4acToTy reHOTH-
niB M i N cepen nacenenns nipneHno1 [lompi.

12. AHipinis ycmaAKOBYETBCS SK JOMiIHAHTHA ayTOCOMHA O3HAaKa i 3y-
cTpivaeThes 3 yactoToro 1:10000. BuzHauTe reHeTHYHY CTPYKTYpY MOMYJIsi-
mii.

13. B omHOMY MicCTi 3 CTAOUIBHUM CKJIaJIOM HAaCEJICHHS MPOTIATOM 5 po-
KiB cepen 25000 HOBOHAPOHKEHUX 3apPEECTPOBAHO 2 XBOPHX (HEHITKETOHYPI-
€10, SIKA YCMAIKOBYETHCS 32 ayTOCOMHO-PEIIECHBHUM TUTIOM. Bu3HauTe Kijb-
KICTh T€TEPO3UTOT 32 PEHUTKETOHYPIEI0 cepell HaceIeHHs JaHOTO MicTa.

14. BuzHauTe 4acToTy ayTOCOMHOTO JIOMiHAHTHOTO reHa S (TmosiBa y Ki-
IIOK OUTHX IUISIM HA TiMi, OLTOr0 TPUKYTHHKA Ha MM 1 OLTMX KIHYMKIB JIal),
Ko 3 420 KiNIoK, sIKi 3yCTpivaiucs HA BYIUILIX i 1Bopax, 350 manu Oinwii
“BOPOTHUYOK.
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15. Cepen xapakyiabCbKHX OBEIlb OJHIET BiBUapHi OyJI0 BHSBICHO TaKe
CHIBBITHOIIICHHS TEHOTHITIB 32 TeHOM 0e3ByxocTi: 72944 : 1114a : 4aa. Un
CHiBIIa/Ia€ 1€ CIiBBITHOIICHHS 3 opMyroro Xapai-BaitnOepra?

16. lllty4Ho cTBOpeHa MOMYJALisA CKIagaeThes 3 20 0OCOOMH 3 TEHOTHU-
oM AA, omHiei — aa i 40 — Aa. BusHauTe CHiBBIAHOMICHHS TCHOTHIIIB ¥ Fy
IpU YMOBI AHMIKCII.

17. B momyssiii 3ycTpidaibHICTh PEIECHBHOTO 3aXBOPIOBAHHS CKIIAIA€
1 Ha 400 sroneii. Bu3HauTe KiTbKiCTh HOCIiB MyTaHTHOTO aJIeJIs.

18. B momyrsii MuIIeH mpoTAroM OJHOTO POKY Hapoamwrtocs 2% amb0i-
HOCiB. Bu3HauTe 9acToTH ajemiB i JOMIO TeTepO3UroT B Fy B il MOMyIsii
IIPU YMOBI aHMIKCiI.

19. I'pyna cknapaetbest 3 50% ocobun A4 1 50% aa. Josenite, mo B
YMOBax IMaHMIKCIi y MepIIoMy MOKOJIHHI BCTAHOBUTLCS piBHOBAara Mixk 4ac-
TOTaMH FeHOTHINB AA, aa i Aa. BuzHaure 11i 4aCTOTH.

20. B omHOMY 3 TIOJIOTOBHX OyIUHKIB IMTPOTATOM POKIB BUsABICHO 210 mi-
Tel 3 MATOJIOTIYHOK pelecuBHOO 03HaKow cepen 84000 HOBOHAPOIKEHUX.
BcTaHOBITh FeHETHYHY CTPYKTYPY MOMYJIALIl JaHOTO MicTa, KOJHM BOHA Bij-
MOBiZIa€ YMOBAM ITaHMIKCIi.

21. I'pyma ocobun cknagaerses 3 30 rerepo3urot Aa i 1000 romo3uror
AA. Po3paxyBaTu 4acTOTy 000X aJieliB, BUPA3UBIIH iX B JOJSIX OAMHUII 1 Bi-
JICOTKAX.

22. YacroTa KOJIOMUHAHTHOTO, 3YEIUICHHOT'O i3 cTaTTio reHa D (3Haxo-
JUTHCSI TUTBKU B X-XpOMOCOMaxX KiIllOK), IKHH 00YMOBITIOE py/ie 3a0apBIICHHS
mepcTi, ckinagae y Jlonmoni 0,19. Skuit BiICOTOK CKIIAJIalOTh YeperaxoBi Ki-
IIKH BiJI 3arajibHOTO YKcia ix? A 4opHi KOTH?

Bionosiow: yuepenaxosux xiwok=15,4%, woprux komie=40,5%.

23. Cepen iTamiificbKUX MEpeceseHIiB, 0 KUBYTh B OJHOMY 3 aMepH-
KaHCHKHX MICT y BUTJISAL 130J18TYy, B miepioa 3 1928 mo 1942 poku Ha 26000
HOBOHApPO/DKEHUX 11 BHSBHIOCS 3 TSHKKOK (OPMOIO TayiaceMii (TeHOTHITIB
TT). BusHauTe YHMCENBHICTH T€TEPO3UIOT Cepell iTaTiMChKUX IepeceeHIIiB
JIAaHOTO MiCTa.

24. B momysiii 16% mromeit matots Tpyny kpoBi N. [lpumyckaroun ma-
HMIKCif0, BU3HAUTe WMOBIpHHU BIJICOTOK IHIUBIMIB, SIKI MAOTh TPYIH KpPOBI
M i MN.

25. Cepen 6inoro HaceneHus [liBHIYHOT AMEPHKH OIS pe3yc-HEraTUBHUX
iHmuBiyMiB cknanae 15% (pemecuBHa o3Haka). [pumyckarouu, 1o BUOip MOJ-
PYOKST HE BU3HAYAETHCSl aHTUTEHAMHE 1X KPOBi, po3paxyBaTh HMOBIPHICTh TOTO,
1110 pe3yc-HeraThBHA JiBUMHA CTaHe JKIHKOO JosioBika: Rh rh?

26. Y pationi 3 HacenenHsM 280000 momeld nmpu MOBHIN peecTparlii BU-
naakiB xpopoou IlInunsmeiiepa-dorta (roHanbka GopMa aMaBPOTHUYHOT 11Ti-
OTii) BUSIBJICHO 7 XBOpHX. XBOp00Oa KOHTPOJIIOETHCS PEIIECHBHUM ayTOCOM-
HUM T€HOM. BU3HauTe KUIBKICTh T€TEPO3UTOTHUX HOCIIB Ha 1 MiNbiioH Hace-
JICHHSL.

140



JTONATKHU

1. ETanu po3BUTKY reHeTHKHU

Poxu

Tlomii

ABTOpH

I eman. I'inome3u cnadxkosocmi. Po3eumok Knacuunoi 2enemuxu.

1838-1839

BuHUKHEHHS KITITUHHOT Teopii

T.IlIBanu
M.IInetinen

HanpyxoBana mpans “Jlocmian Hax pociuH-

I'perop Horann
Menzens (Mendel,

1865 HUMH Ti0Opugamu’ 1822-1884, ABct-
pis)
BucyneHnHst Teopii maHreHesica, sika Hamara- q .
: . api3 [lapsin
1868 JIacsi MOSICHUTH SIBULIE Cl'[aL[KOBOCTlu(B KHU31 (Darwin, 1809-
“M3MeHeHne )KUBOTHBIX U pacTEHUIl B J10- 1882 A’ .
» , AHTIIIS)
MaIIHEM COCTOSIHUH
1868 Binkpurts ximigaoi Oymosu JHK P Mimep (CIIA)
1870 OnucaHHs MiTO3Y: E.CrpacOyprep,
1879-1882 |Y pociuH B.®nemminr
y TBapuH (CHIA)
Binkputts 3mutTs npoHyKieyciB npu 3amnin- |E.Bax benenen,
1875 HCHHI: O.I'eprsir,
1883 y TBapuH LM.T'opoxaHkiH,
Y pOCIIMH E.CtpacOyprep
1883-1884 |BuHHKHEHHS SAEpPHOI TEOPIii CIIATKOBOCTI gg}&)g:g;g:;r’
1883 BuHUKHEHHS TEPMiHY “XpoMOcOMH” B.Bansaeiiep
1884-1887 |BiakpuTTA “pO3IIEIUICHHS” XPOMOCOM g:gz:ggg’{é;g;{ p,
1885 BcranosieHHst MOCTIHOCTI XPOMOCOMHIX K PaGs
HabopiB
1887 OnwcaHHs pEAYKIIIHOTO MOALTY MEH03y B.Qnemuirr, E.Ban
benenen
K.Koppesnc (Himeu-
yuHa), E.Uepmak
1900 [lepeBinkpurts 3akoHiB I'. Menuens (ABcTpis),
I'.ne ®pus (I'onan-
JUist)
Bussienns 38’53Ky B OBEIiHIII XpOMOCOM B .
1903 Meii031 1 IpH 3aIuTiIHEHHI 3 YCIIaKyBaHHIM T-bosepi
I.Cerron (CIIIA)
O3HaK 3a 3aKoHaMu MeHenst
1906 BBenenuii B HayKy TepMiH “reHeTHKa” B.bercoH (Anrmnis)
1906 Binkpuro siBHIIE 3UCIUICHOTO YCIAAKyBaHHI B.5ercon, P Ilenner
(Anrmis)
. . I'.Xapni (Hardy,
1908 E(;l;{opMynLongHM 3aKOH PiBHOBArd IeHHUX Anrotia),
LEHTPALi} B MaHMIKTUYHIHN MOITyJIsIii B.Baiiuepr

141




(Weinberg, Himeu-
JUHA)

BuBueHHS 3aKOHOMiIpHOCTEH yCHaIKyBaHHS

I' Hunscon-Ene

1908 KiJIbKICHUX O3HaK (mosimepis) B nocmimpkeH-  |(IlIBewis, 1873-
HsIX 3a0apBJIEHHs 3epEeH MIICHHI 1949)
BBeneHi nousTTs “ren”, “reHorun”, “geHo- - .
1909 TH;,I,IG 0 CH, TCHO » “ento B.Morancen ([lanis)
[pencraBreHi mepii DUTOIOTIYHI JOKa3H KPo-
1909 CHHTOBEpPY — YTBOPEHH:I Xia3M B mpodasi meiio- |D.Aucenc ([Janis)

3y

11 eman. Cmeopenns i 3ameeporyceHHA XPOMOCOMHOT meopii cChadKo8oCHI.

T.Mopras (1866-
C . . 1945) Ta ¥ioro
(hopMyJIbOBaHI OCHOBHI ITOJIOKEHHS XPOMO- . )
. . . . |cIBIBpOOITHUKH:
1911-1915  |comHoI TeOpii CIIafKOBOCTI Ha OCHOBI JOCIIi- A.Crepresant
1iB 3 apo3odinoto (Drosophila melanogaster) K Bpipepe,
I""Memnep (CIIIA)

1920

CdhopMynboBaHUil 3aKOH TOMOJIOTIYHUX PSIJIiB
B CIaJIKOBIil MiHJIMBOCTI

M.1.Bagisos (1887-
1943)

1922

CdhopmynroBaHa OanaHCOBa TEOpis BU3HA-
YEHHSI €TalliB B JOCTiAaX 3 1po30(ijaor0

K.Bpimxkepc (CLIA)

III eman. Biokpummsa MOMCAUGOCMT WIMYUHO20 00EPIHCANHA MYymMayiil

(epa inoykosanozo mymazenesy)

1925 Binkpurtuii BIUTHB pafioaKTHBHOTO BHIIPOMi- I'.0.Hancom,
VLSS I'.C.®ininos
Ig.eHHH Ha MyTaliifHU{ TPOIEeC Y HKYIKMX IPHU- (CPCP)
iB
1927 —"—y npo3odinm F'Mgﬂnep (CILA),
1927 —"'—y pociuH Ak Crazep
(CIIA)
1926 BuBuenns reHeTHkH nauMikTHaHUX nomyisa- |C.C.UerBepukos
i (CPCP)
1927 CdopmynboBaHa OiIKOBa TirmoTe3a Oya0BH M.K.KosnbioB
reHa (CPCP)
1928 Binkpurrs tpancdopmarii y 1HeBMOKOHIB Si;ll;pmb(bnc (Anr-
0.C.CepebpoBcbkuii
1929-1937 BuBuennst 6y10BH TeHIB y Apo3odinm i Bink- |(1892-1948) ta
PUTTS IX CKIaZHOI CTPYKTYpHU CHiBpOOITHUKH
(CPCP)
B.B.Caxapos
o . M.IO.JIo6ames
1932-1939 |BIakpuTTs nepuiux XiMiYHUX MyTareHiB C.M.I'epmenzon
(CPCP)
1938-1965 |Posrpom reneruku B CPCP
IV eman. Busuenns 6ioximiunux npoyecis, AKi € 0CH06010
nepeoaui zenemuyunor ingpopmauiv
1941 BuBuenuii renetuunuid KOHTpOb Metabomi3- |x.bimn, E. Teiitem

MY Y HEHPOCIIOpH 32 JIONIOMOT'00 MYTAIliH.

(Tatym, CIIIA)
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CdopmynboBaHM TOCTYIAT “OJHWH T'eH —
onuH pepMeHT” (3a CHHTE3 KOKHOTO (hepMeH-
Ta B KJIITHHI BiAMIOBIa€ TICBHUIA T'¢H).

JoBeneHo, 110 HocieM criaikoBoi iHdopmarii

0O.EBepi Ta cmiBpo-

1944 € IHK (B nocninax 3 Tpancdopmariii o3Hak y Gitruxn (CIIIA)
ITHEBMOKOKIB)
Binkpuro sBumie Tpancaykuii. Haeaeni Bu-
1946 II€ BIIKPUTTS 03HAMEHYBAJN HAPOIKCHHS JlenenGepr, Sunep
.. (Himeuuuna)
MOJIEKYJISIPHOI T€HETHKH
[LA.Panonopt
BinkpuTts cynepmyrtareHiB — ximiuyaux cno- |[(CPCP),
1946 JyK, 110 IHAYKYIOTh MyTallii 3 uactototo 70  |I[II.AyepoOax,
100% Jx.PobcoH (AHr-
Jist)
Binkputts TpaHcmazoHiB — Mirpyrounx ree- |b.Mak KiiaTok
1947-1950 |tuunmx emementiB (M/II-enementiB) B noc- |(CILA) (HoGemiB-
Jiax mo 3a0apBJICHHIO 3€pHA Y KYKYPYA3H  |ChKa mpeMis, 1956)
BcranoBieHo, 1o y OakTepiiii, 31aTHUX 10
50-Ti poku  |KOHTIOrallii, CIIOCTEPIraeThCs MOJSIPHICT Bb.Xeiic (CILIA)
(nudepenmianisi Ha cTaTeBi TUIIH)
JHosenena pons JJHK y ciankoBocTi mpu Bu- Lo .
1952 BUYCHHI TpaHCIyKii OakTepiodara T2, sxuit I(AC’)I%XEHI’ M Heiis
indikye E. coli
Ha ocHOBI (hi3UKO-XIMIYHHX JOCIIKCHB
1953 (nuB. mpasuio Yapradda) nodyaosaHa Mosie- '(Zgﬁ},:; con @.Kpuk
Kynspaa moaens JJHK
V eman. Jlocnioxncenns 2enie Ha MONEKYAAPHOMY PigHI
1958 C(l)Opll\fIYJ.'ILOBaHa LEHTPaJIbHA JOT'Ma MOJIEKY- @ Kpix (CIIIA)
JsipHOT GioJorii
@& Kpik,
PosmmdpoBanmii reHeTHYHUIT KO — CHCTEMa M.Hupenoepr,
1961-1966 3aImucy Frf))HeTI/I‘IHOI iHpopmanii B JTHK g%ﬁi?g;gi%A)’
X.Kopana (CIIIA)
Brepie 3xilicHeHud XiMIYHHIA CHHTE3 TeHA
1969 (anmaninoBoi-PHK npixmkis — 71 m.H.) X Kopana (CILA)
1969 Buainenns rpynu resis sakrosHoro onepona |Ilanipo, beksit
E. coli. (CIIIA)
B onkorenHux Bipycax BIIKpHTi pepMeHTH
SBOpO:I‘HBOT TPAHCKPHIIIIi — PeBepTasH, o | L
1970 KaraisyoTs cuntes JIHK na marpuui PHK In C'.Mi3yTaHi
;lelt;;) H(inTobﬁsﬁch;Ka npemist 1975 p.) Binkpura T Bartumop (CIITA)
YBaTH TeHN
(hepMEHTATUBHHUM LUIIXOM
CtBopena nepira pekombinantHa JJHK in IT.Bepr Ta criBpooOi-
1972 Vitro, sika 0G€IHaIa B CBOEMY CKJIAJIi T€HETH- |THHKH (cTandop-

YHUH MaTepia TphOX JKEepel: IIOBHUH T€HOM
oHKOreHHoro Bipycy maenu (SV40), uactuny

CBKHH YHIBEPCHTET,
CIIA)

143




reHoMa OakTepiodara reH! rajJakTo3HOTO
onepoHa E. coli. [Toganacs epa reanoi
ImKeHepii
1972 CrBopeHa cxema peryisiii 6imkoBoro cunte- |®.)Kako0, _
3a K .Mouo (Dpantiis)
70-1i poxkn  |Binkpurts sBuma Hagmmmkosocti JTHK g])ﬂrr BUCHHUX
Po3po6iieni MmeToau BUAITICHHS 1 (hparMeHTa- .
1970-1972  |mii Fg—nnasMiz( (Bei[(Topii IS Hepg)lfoca refre- |G- XOCH Ta CIIIBpO-
e oitauku (CIIIA)
TH4HOI iH(opMaIrii)
BusicHeHo, 110 psiji TeHIB €yKapioT Mae mepe-
1977-1978 |PBYACTY CTPYKTYpY i CKJIa/Ia€ThCA 3 eK3oEiB I'pymna BueHHx
(xomirorotecs B 1-PHK) ta inTpoHiB (komiit B |CIITA
i-PHK Hemae)
80-ri poxn BusHaueHH: Ops/Ka YepryBanHs HyKieoTH- |['pyma BueHmx pi3-
JiB B TeHaxX HUX KpaiH CBIiTY
IToyartok epu KIiTHHHOT iHXeHepii. Briepiie
3[IICHEHO TeHETHYHE KIIOHYBaHHS TBAPHHU
(siBii). JloBeneno: 1) mo audepenuiioai
COMATHYHI KIITHHH 0POCIIOro OpraHismy ST BimmyT (Ejs-
1997 CCaBIliB MAIOTh TOTHIIOTCHTHICTH — 31ATHICTH Gyprepicuii yEiBep-
IiepeiaBaTi MOBHY T'€HETHYHY iHQOpMaIito ;
. . v cutet, LlloTnanmis)
IIPO PO3BUTOK HOTO O3HAK 1 BIACTHBOCTEMH; 2)
eKCTIEPUMEHTAJILHO ITIATBEPKEeHA TioTe3a
npo audepeHIiiHy aKTUBHICTh TeHIB B IPO-
11e€Ci PO3BHUTKY
2000 PosmudpoBanuii reHom JHOTUHY I'pyna BUEHUX
(50 THC. CTPYKTYpHUX T'€HiB) CIHIA i Axrmii

2. 3aKoHM i TPaBUJIA TeHETHKH

3akonn Menzens — BcranoiieHi I'. Mennenem (1865) ocHOBHI TeHeTH-
YHI 3aKOHOMIPHOCTI YCIIQJAKyBaHHS O3HAK, SIKi MPOSBIISIOTHCS MPH CXPEIIy-
BaHHSX.

1. 3akon ogHOMaHiTHOCTI riopuais Fi:

3a cxpemryBaHHS ABOX TOMO3HMI'OTHHMX OAaTBKIB, SIKi PO3PI3HSAIOTHCS Ma-
pOrO abTepHATUBHUX (TPOTUJICIKHUX) O3HAK, TriOpuau F; € MOBHICTIO I'eHo-
THUIIOBO 1 PEHOTHITIOBO OJHOMAHITHUMH, PUIOMY 1151 OJHOMAHITHICTh HE 3a-
JIOKUTD Bl HAMIPSIMY CXPEIyBaHHS:

P: QAAx & aa P:Q aa x & AA

Fl.' Aa Fl.' Aa

2. 3aKkoH po3uIETIEHHSI:
B npyromy nokominsi (F,), sike TOXOAWTH BiJ CAMO3aIUTi THEHHS POCIIHH
B F; abo Bix cxpemryBanns F; cecTpuHChKHX 0COOMH, BiTOYyBa€ThCS PO3MICII-
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JICHHSI HA OCOOWHM, II0 HECYTh O3HAKH BHXITHUX OATHKIB B YUCTOMY BHUIJISII,
1 Ha 0cOOMHHU T10pHIHI.

B 3anexHOCTI BijJ YMCIlIa TEHIB, 32 SIKUM PO3PI3HINCS BHUXiIHI OaThKH,
Ta BiJ BIIHOIIEHb JOMIHAHTHOCTI-PEIICCUBHOCTI aJeliB, iICHYIOTh Pi3HI KiJlb-
KiCHI BIIHOIICHHS PO3IICIUICHHs 3a TEHOTHIOM 1 (eHotunoMm. Hampuknan,
3:1 — posmiernyeHHs 3a GEHOTUIIOM ITPU MOHOTIOPUIHOMY CXpEIlyBaHHI 1 1Mo-
JTHOMY JOMiHyBaHHI; 1:2:1 — po3mieryieHHs 32 (EHOTHIIOM ITPH MOHOTIOpHU/I-
HOMY CXPEIyBaHHI i HEMIOBHOMY JOMIHYBaHHI, a TAKOXK PO3MICIUICHHS 3a T'e-
HOTHUIIOM:

Fi: Q4a J& Aa

For 14AA : 24a : laa

3a ¢enorunom 3:1 (noBHe AoMiHyBaHHs) abo 1:2:1 (HemoBHe JOMiHY-
BaHHs). 3a AUTIOPUIHOTO CXpENlyBaHHS PO3MICIUICHHS 3a peHoTHIoM 9:3:3:1
iT..

3. 3aK0H He3aJ1e;KHOr0 KOMOIHYBAHHS I'eHIB.

VY HamaakiB BiJl CXpellyBaHHS OITBKIB, SIKi PO3PI3HAIOTHCS OUTBIIE HiK
3a OJHIEIO MapoI0 O3HAK, KOJKHA IMapa O3HAK IiIKOPSETHCS 3aKOHY PO3IIel-
JICHHS HE3aJISKHO BiJ| IHIIMX Map, B pe3yNbTaTi YOro BUHUKAIOTh HOBI KOMOi-
HAIlil O3HaK, SKi He 3yCTpidayincs y OaThKiB.

Hanpuxknan,

P: AABB x aabb

F1: AaBb x AaBb

F,: 9A-B-:3A-bb:3aaB-:1aabb

H,_/

HOBI KOMOIHAYTT 2eHi8 T 03HaK

Lleit 3akoH crpaBe UIMBUIl JUIA T'€HIB, SIKi BITHOCSITHCS 10 PI3HUX TPyl
3YETIJICHHSI.

3 mpuBeICHUX 3aKOHIB ycHanKyBaHHs, BcTaHOBIeHUX [ .MeHaenem, mo-
XOZSTh OCHOBHI 3aKOHH CIIaJKOBOCTI:

1. 3akoH muckpetHoi (TeHHOT) CIaAKOBOI AeTepMiHalii o3Hak. Lleii 3a-
KOH JIGKUTH B OCHOBI Teopii reHa.

2. 3aKOH BIJJHOCHOI CTabIIBHOCTI CIIAJAKOBOT OJMHHII (TeHA).

3. 3aKOH aJIeNIbHOTO CTaHy T'eHa (JOMIiHAHTHICTH 1 PELIECHBHICTB).

3axonun MopraHa — OCHOBHI ITOJIOKEHHSI XPOMOCOMHOI TeOpii CIaaKoBOC-
Ti, ocTaTo4HO po3pobieHi T.Mopratnom i ioro criiBpobitHrkamu (1911-1915):

1. 'eHn 3HaXOIATHCSI B XPOMOCOMAax i B TPaHHUIAX OAHIET XpoMOCOMH
YTBOPIOIOTH OAHY TpyIy 3uemieHHsA. KiTbKIiCTh IpyIl 34erIeHHS OPiBHIOE
rarIoiTHOMY YHCITY XPOMOCOM.

2. B xpoMocoMi reHH po3MIIeHi JTiHIHHO.

3. [Tig gac Meiio3y MiX TOMOJIOTIYHUMH XPOMOCOMaMH MOXKe BinOyBa-
THCS TPOCHHTOBEP, YaCTOTA SIKOTO MPOMOPITiiiHA BiZICTaHI MK TCHAMHU.

145



3aKOH YHCTOTH raMeT — BCTaHOBJIeHHH [.MeHzeneM 3aKoH, CyTHICTb
SKOTO B TOMY, IO Y JUIJIOIAHUX TiOPUIHUX OpraHisMmiB (4a) ramera Moxe
HECTH TUIBKH OJIMH 3 JIBOX aJIeiB JIAHOTO TeHa (a abo a), MPUBHECEHUX TPH
3aIuTiAHeHH] pi3HUMHU OaTtbkamu (A4 Ta aa). OTxe, TaMeTa He MOXKe OyTH Ti0-
PUIIHOIO, BOHA Hece alenb OJHOrO 3 0aThKIB y YMCTOMY BUIJIAAL, TOOTO B TO-
MY BUIJISIZ, B IKOMY BiH OYB IIPUBHECEHUH raMeToro I[bOro 0aThka B TiOpua-
HY 3UTOTy. MaTepiallbHO0 OCHOBOKO YHUCTOTH I'aMeT € MPOIEC MeHo03y.

3akoH romoJioriynux psaaiB B cnaakosii minamsocti (M.1.BasinioB):

I'enerndHO GM3BKI BHIM 1 POJAM POCIMH MAKOTh MOIIOHI, NapaiebHi
paau craakoBHX (GopM (TOMOJIOTIYHI PAIU) 3 TaKOK TMPABWIBHICTIO, IO,
3HAIOYH Psifl HOPM B MEXKaxX OJHOTO BHJLY, 32 TOMOJIOTIEI0 MOXKHA Mepe0an-
TH iCHyBaHHS NapaJieibHUX (opM y IHIIOTO BHAA, TEHETHYHO OJIM3BKOTO
nepioMy. OTxe, YuM OJIDKYe OJUH 10 OZHOTO CTOSATh BUIM 33 MOXOMXKEH-
HSM, THM YiTKillle TPOSBJISETHCS MOMIOHICT, MK psIaMH MOP(OIOTiYHUX
03HaK Ta (i310JI0TIUHUX BIACTHBOCTEH.

[pasuno Yapragda — dyHnameHTanbHe MOJIOKEHHS MOJICKYJIAPHOT
TeHETHKH, 32 SKUM B Oynb-akux moinekynax JIHK cyma mypuHOBHX OCHOB
JIOPIBHIOE CYMi MUPUMITHHOBHX OCHOB:

A+T

T+1

JlificHO, BHACIIJIOK KOMIUIEMEHTAPHOCTI a30THCTHX OCHOB B MOJICKYJI
JHK MonsipHa KUIBKICTh a/ieHIHAa AOPIBHIOE MOJISIPHIM KiJIBKOCTI THMiHA:
A=T abo A/T=1

Tax camo I[=I", abo I]/I'=1. O1xe,

A+T

T+1

HacnigkoMm 1mporo 3akoHy € IMOCTYJAT, 3TiJHO 3 SKAM HYKJICOTHIHUI
ckinan JIHK pisHuX BUAIB MOXKE BapilOBaTH TIJABKH IO BiIHONIICHHIO CyM
KOMIUIEMEHTAPHUX OCHOB, A+T = I'+I].

[enTpanbHa J0rMa MOJIEKYJIAPHOI 0i0J10Tii — BCTAHOBJICHE B PE3YIIb-
TaTi GyHAaAMEHTATBHUX IOCTIHKEHb OCHOBHE ITOJIOXKECHHS TEOPii CIaIKoBOC-
Ti; 3TiAHO 3 SIKUM TOTOK I'eHETHYHOI iH(opMmamii (3 ypaxyBaHHSIM 3BOPOTHBOI
TPaHCKPHUIIIi) BiIOYBA€THCS B HANIPSIMKY:

Pennixayis JJHK g% iPHK —— 6inox

360pONIHS
MPAHCKPUNYIA

OTxe, reHeTHYHA iH(OPMAITiS TTIepeIacThCS Bi HyKICTHOBHX KUCIIOT JI0
0OiyTKa 1 HIKOJIU He TepeaaeThes Big OUTKa 10 HYKICTHOBHX KHCIIOT.

3axon Xappai-BaiinOepra (3akoH piBHOBAarMm IeHHUX KOHIICHTpAaLiil B
MAHMIKTUYHIN TOMYJISINii): B IPUCYTHOCTI aJbTEPHATHBHUX aJICIiB 1 IPU OJ1-
HAKOBIH JKUTTE3JATHOCTI PI3HUX T'CHOTHUIIIB BUXIJHE CITIBBIIHOIICHHS aJleiiB
(He3asIexKHO BiJ| iX a0COIOTHOT YAaCTOTH) 30€piraeThCs B yCiX HACTYITHUX I10-
KOJIIHHAX (TOOTO 30epiraeThcs MOMyJIsAliifHa piBHOBara).
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[Ipun wacTorti anens A, sika JOPIBHIOE p, yacToTa ( ayens AopiBHIOE 1-p.
IIpu BibHOMY CXpEIIyBaHHI 4acTOTAa T€HOTHUIIIB Bijl PIBHOUMOBIPHOIO CIIO-
JIy4eHHS PI3HUX THITIB TaMeT, 1110 HeCYyTh I1i aJielli, TOpiBHIOBaTUME:
(pA+qa)2 :pZAA + 2pgAa + qzaa

. ) cnepmii
SIMLCKIIITUHHU
pA ga
pA p’AA pgAa
ga pgAa g aa

Leit 3aK0H cripaBeIMBUI JIMIIIE 1A 1€adbHOT MOy
Bupaxkae WMOBIpHI pO3MOIUICHHS T'€HOTHIIIB Y MOMYJIALIi, sIKa BUTLHO
CXpPEIYEThCS, Y BIAMOBIAHOCTI 3 KoedimieHToM po3kiany 6inoma HproToHa

(r+a)”
3. TaGunusi reHeTHYHOI 0 KOXY
ITepmra azo- | Jpyra a3ormcra ocHoBa [-PHK (JIHK)

Tncfa OCHOBA 5{2) (D) A (D) () Tpers asorucTa ocHOBa
Den Cep Tup uc Y(A)
Den Cep Tup Iuc (I

y(a) Jlei Cep - - A(T)
Jleit Cep - Tpu (1)
Jleii ITpo Iic Apr Y(A)

() Jleii Ipo lic Apr (D)
Jleii Ipo I'ma Apr A(T)
Jleit IIpo I'n Apr I'(amn
Ine Tpe AcH Cep Y(A)

A(T) Lie Tpe AcH Cep (D)
e Tpe Ji3 Apr A(T)
Met Tpe JIi3 Apr (1)
Ban Ana Acn I Y(A)

(1) Ban Ana Acn I'mi (D)
Ban Aua Ty L A(T)
Ban Ana Iy I (1)

4. JloBinkoBa Tadauus TUIJI0IAHOI KiTbKOCTI XpomocoMm (2 n)

TBapuHu [OuHsa — Cucumis melo 24

Ackapuga — Ascaris meg'alocephala |24

Bmpxona — Apis mellifera 16,32 [y6 3BmyariHuiA — Quercus robur 24

Benp — Sus scrofa 40 HypmaH — Datura stramonium 24 24

BiBugs — Ovis aries 54 Xuto — Secale cereale 14+
+(0-
-8)B

Bowa ronosHa — Pediculus capitus |12 KaByH — Citrullus vulgaris 22

lgpa npicHoBogHa — Hidra vulgaris |32 Kanycta ropogHsi — Brassica oleracea |18
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l'ony6 — Columba livia 80 KapTonns — SoJanum tuberosum 48
XKaba — Rana sp. 26 Ksacons 3BvyaiiHa — Phaseolus vul-

garis 22
IHank — Meleagris galti pavo 82 Konsanis — Convallaria majalis 36,38
KanyctsHun 6inaH — Pieris brassi- Kononni nocieHi — Cannabic sativa 20
cae 30
Kauka, kpwkeHb — Anas platyrhin- KoHtowwmHa nyrosa — Trifolhim
cha 80 pratense 14
Ksakwwa, xxabka aepeBHa — Hyla KoHtoLumHa nossyya — Trifolium repens (32
arborea 24
Kitb — Equus caballus 66 Kykonmugs 6ina — Melandrium album |24
Kiwka gomawxs — Felix catus 38 Kykypyasa — Zea mays 20+

+(1-
-7)B

Kosa gomauuns — Capra hircus 60 Kynbbaba — Taraxacum ofijcinale 24
Komap-nuckyH — Culex pipiens 6 Jlatyk — Lactuca sativa 18
KoHwuk — Stenobothrus lineatus 18 JliwmHa 3BmyariHa — Corylus avellana |22
Kypka — Gallus domesticus 78 Jlinis — L ilium sp. 24
Kpinb — Lepus cuniculus 44 Jlvna cepuenucta — Tilia cordata 82
KopoBa — Bostanrus 60 JlucoxaicT nyrosun — Alopecurus

pratensis 28
Jnevus — Vulpes vulpes 38 JTiouepHa nocieHa — Medicago sativa 16,32
ItognHa — Homo sapiens 46 JTbOH 3BMYaHUIA — Linum usitatissi-

mum 30
Muwa gomoBa — Mus musculus 40 Mak cHoTBOpHUIA — Papaver som-

niferum 22
Motunb — Chironomus plumosus |6 ManwvHa 3BuyarHa — Rubus idaeus  |14,24,28
Myxa xaTHa — Musca domestica  [12 MogpuHa — Larix sp. 24
Mywika nnopgosa — Drosophila mel- MopkBa ropoaHst — Daucus carota 18
anogaster 8
OkyHb — Perca fluvialis 28 HiyHa kpaca — Mirabilis jalapa 58
Ocen — Equus asinus 66 OBec — Avena satiwa 42
Mautok cipun — Rattus norvegicus (42 Oripok — Cucumis sativus 14
Mna3mogivi manspiiHuiA — Plasmo- Ocvika — Populus tremula 38,57
dium malarie 2
MnaHapis — Planaria gonocephala |16 MepectyneHb — Bryonia alba, B.dioica |20
PaBnuk cagosun — Helix pomacia (24,48 Mepeup — Capsicum annuum 48
Ponyxa — Bufo sp. 22 Mepcuk — Prunus persica 16
CazsaH — Cypriiius carpio 104 Mupin nos3yuun — Elytrigia repens |28
CanamaHngpa — Salamandra sp. 24 Mpoco — Panicum miliaceum 36
CapaHa MaHapiBHa — Locusta mi- MweHnusa avka ogHo3epHsiHKa — Triti-
gratoria 23 cum monococcum 14
CBvHKa rBiHecbka — Cavia cobaya |64 Mwennuga TBepaa — Triticum durum 28
CBuHA cBilicbka — Sus scrofa do- MNweHnusa M'aka — Triticum aestivum (42
mestica 40
Cobaka gomaluHii — Canis famil- Peawnc — Raphanus sativus var.
iaris 78 radicula 18
TapraH — Blatta orientals 48 Peppka — Raphanus sativus var.

major 18
TpwuToH — Triturus vulgaris 24 Puc — Oryza sativa 24
Xom'sk 3onoTucTumr — Mesocricetus Pinak — Brussica napus var. oleffera
auratus 44 38
Xom'sik cipuii — Cricetus grisens 22 Caupina — Sinapis arvensis 18
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Yepa'ak goLLosun — Lumbricus ter- Ckepepna — Crepis capillaris 6
restris 36
LLloBkonpsiz, LLOBKOBUYHUIN — Cnuea — Prunus domestica 48
Bombyx mory 28,56
LLinmnanse — Anthropopithecus pan |48 CmopoguHa — Ribes nigrum 16
Awiipka npyaka — Lacerta agilis 38 CoHswHuk — Helianthus annuus 34
Pocnvimn CocHa — Pinus sp. 24
Abpukoc — Armeniaca vulgaris 16
Ar'pyc — Ribes grossularia 16 Crokonoc — Bromus inermis 28,56
Axauis 6ina — Robinia pseudoaca- CyHuui nicosi — Fragaria vesca 14
cia 20
Anwndya — Primus divaricata 16 CyHuui capgosi — Fragaria ananassa |56
Apabigoncuc — Arabidopsis Thali- CyHuui MyckycHi — Fragaria moschata |42
ana 10
Bepesa 6opoaasyacTta — Betula TumodiiBka — Phleum pratense 14,42
verrucosa 28,42
Bobw kiHcbki — Vicia faba 12 Tomar — Lycopersicum esculentum 24
Bpyksa — Brassica napus . var. Tonons YopHa — Populus nigra 38,57
rapifera 38
Byk — Fagus silvatica 24 TpapeckaHuist — Tradescantia vir-
ginana 24
Bepba — Salix sp. 38,76 TioTioH — Nicotiana tubacum 24,48
Bepbera — Verbena hibrida 10 ®nokc — Phlox sp. 14
BuHorpapg — Vitis vinifera 38,57,76 |Xminb — Humulus lupulus 20
BuwHsa cagoBa — Prunus cerasus |32 XpiH — Armoracia rusticana 28,32
Binbxa kneika — Alnus glutinosa 28,56 Linbynsa — Allium cepa 16
anbToHig — Galtonia sp. 16 Linkopint — Cichorium intybus 18
annonannyc — Haplopappus gracilis |4 YepeluHs — Prunus avium 16
"apby3 — Cucurbita pepo 24,40, LnuHat — Spinacia oleracea 12
44,48
lopobuHa 3BuyanHa — Sorbus LLloBkoBMLA Gina — Morus alba 28
artcuparia 34,51,68
I"opix Bornocbkvi — Juglans regia 32 AbnyHs — Malus silvestris 34
"opox nociBHMI — Pisum sativum 14 AnvHa — Picea sp. 24
lopoLwuok 3anawwHui — Lathyrus ado- Anvus — Abies sp. 24
ratus 14
pyumkm — Capsella bursa pastoris |32 HAceH 3BuyanHun — Fraxinus excelsior |46
pywa — Pyrus communis 34 AumiHb — Hordeum vulgare 14

5. XapakTep ycnaaKyBaHHsI IesIKHX 03HAK Y JIIOAWH, TBAPHH i POCJINH

OomiHaHT

PeuecuB

JIIOONHA
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Bonoccs, wkipa, Hirti, 3yom

TemHe Bonoccs

Hepyne sonoccs

KyuyepsiBe Bonoccs

[yxe Bonocare Tino

PaHHe 06nu1ciHHA (QOMiHYe y YomnoBikiB)

Bine nacmo Bonoccs

MnsmucTicTb (Ha wkipi i Bonocci 6ini nnsimum)
HopmanbHa nirmeHTauis Wwkipy, Bonoccs i o4en
YopHa wwikipa (2 napu rexis, 4JOMiHyBaHHS HENOBHE)
IxTio3 (nyckara Lkipa)

Bynbo3Hui enigepmonia (YyTnMBICTb A0 HE3HAYHUX
cageH)

BiacyTHicTb emani Ha 3ybax

HopmankeHa wkipa

Oui

Kapi

CaiTno-kapi abo 3eneHi

HasBHicTb enikaHTyca

BponxeHa katapakTa

KopoTko3opicTb

HanekosopicTb

Acturmatnam

naykoma

AHipugia (BiACYTHICTb pangy»Hoi 060NOHKN)
BpopeHe 3MilleHHs KpyLLTanuka

HopmanbHe oko

HopmanbHe oko

Pucu obnunyus

O6nnyys kpyrne

BinbHi ByLLHI MOYKM

ToscTi ryém

3QaTHICTb CKpyyyBaTK S3UK TPyOOUKOH

Benuki ovi

[Logri Bii

LLvipoki Hi3api

Bucoke i By3bke nepeHiccs

PuMcbkni Hic

HasBHiCTb NacTOBUHHSA

CkeneT i M'A3n

Hu3bkuii 3picT (3ymoBneHuin 6aratbma reHamm)
AxoHaponnasis (kaprnmkoBicTb)

ATenios (Kapru1KoBICTb)

MonigakTunis (6inbLwe n'aTu nanbLiB Ha pykax abo Ho-
rax)

CuHpakTunisi (3poLLeHHst 2 abo BGinbLUoi KinbkocTi na-
nbuiB)

CsaiTne Bonoccs

Pyne sonoccs

Mpsime Bonoccs
CnabkoBorocare Tino
HopmanbHuii TepMiH 06nMNCIHHSA
3aHoKonipHe Bonoccst
BigcyTHicTb nnsmucToCTI
Anb6iHiam

Bina wkipa

HopmanbHa wwkipa

HopmanbHuii ctaH
HopmanbHi 3y6u
BigcyTHicTb noToBMX 3an03

[ony6i abo cipi

[ony6i abo cipi
BigcyTHicTb enikaHTyca
HopmanbHuii cTaH
HopmanbHui ctaH
HopmanbHuii cTaH
HopmanbHun 3ip
HopmanbHuin ctaH
HopmanbHe oko
HopmanbHe oko
ATpodisi 30poBoro Hepea (03Haka,
34enreHa 3i cTaTTio)
MikpodpTansm

BupoexeHe

Mpupocni ByLLHi MOYKM
ToHki ryéu

HespaTHicTb ckpyyyBaTh S3uK Tpy-
604Kot0

ManeHbki ovi

KoporTki Bii

Bysbki Hizgpi

By3bke i lwinpoke nepeHiccs
Mpsamui Hic

BiacyTHICTb nacToBMHHSA

Bucokui 3pict

HopmanbHuii ctaH
HopmanbHui ctaH
HopmanbHa KinbKicTb nanbuis

HopmanbHi nanbui
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BpaxigakTunisa (kopoTkonanicTb)
XpALLIOBi €K30CTO3M (PO3POCTaHHS KiCTOK)
MporpecuBHa M'asoBa aTpodia

Cucrtemu KpoBOOGiry i AMxaHHs
CnagkoBa Tpodhefiema (xsopoba Minpos)
"pynu kpoBi A, B i AB

FnepToHis

HopmanbHui cTaH KpoBi

HopmanbHui cTaH KpoBi

BupinbHa cuctema

BaraTtokamepHi H1pKn

EHpokpuHHa cuctema

HopmanbHui cTaH

OpraHu TpaBneHHs

PoswunpeHHs ToBCTOI KnLwkm (xBopoba lMpLunpyHra)
HepBoBa cuctema

3paTHicTb BigvyBaTV cMak deHinTiokapbamigy

HopmanbHuii criyx
HopmanbHuii cTaH
Xopes eHTiHITOHa
HopmanbHui cTaH
MirpeHb (ronosHi 6oni)
HopmanbHui cTaH
Hpwxavni napaniy
3nosiKicHi nyxnuHm
HopmanbHui cTaH
XBopoba PekniHrayseHa (HenpogibpomaTos)
HopmanbHui ctaH

HopmanbHi nanbui
HopmanbHuii cTaH
HopmanbHuii cTaH

HopmanbHuii cTaH

pyna kpoBsi O

HopmanbHun Tuck

emodinist (o3Haka, 34enneHa 3i
cTarTio)
CepnionogibHo-kniTMHHa aHeMisi

HopmankeHi HUpku
Llykposui giabet
HopmanbHwuii cTaH

HesgatHicTb Big4yBaTn cmMak deHin-
Tiokapbamigy

BpoaxeHa rmyxota

CnnHHOMO3KOBa aTakcist
HopmanbHuii cTaH

AmaBpoTuyHa igioTia

HopmanbHuin cTaH

PeHinkeToHypis

HopmanbHuii cTaH

MirmeHTHa kcepoaepma
HopmanbHuii cTaH
Inioma ciTkiBkK

TBAPUHU

Benuka poraTta xyao6a
Komonictb (6e3poricTb)
YopHa, YopHo-psiba macTb
Kypu

KopoTki Horn

OnepeHi Horn
Po3sonogi6Hui rpebiHb
"opoxonogibHui rpebiHb

Bine onepeHHs y nopia NerropH, KOpHiLl, pocinceki Gini

3abapBneHe onepeHHs

YopHe onepeHHs nopia: aBCcTpanopnu, MiHOPKW, YOPHI
TNerropHU, YOpHi BiaHAoTU
Nncuua

«MnaTnHoBE» XYTPO
YopHa wepcTb

Mopcbka cBMHKa
Kownara wepctb

Mwuwa

KopoTka wwepcTb

Cipa wepcTb gukoro Tuny
YopHa wepcTb

PorarTicTtb
YepBoHa MacTb

HopmanbHi Horm

["oni Horn

MpocTuii rpebiHb

MpocTuii rpebiHb

3abapBneHe onepeHHs

Bine onepeHHs nopia: nniMyTpoku,
BiaHOOTWU, MIHOPKW, AOPKCEHTU
YepBoHe onepeHHst (poa-annena
HbO-remMnLmp)

Cpibnsicte xyTpo
bina wepcTb

MapeHbKa WwepcTb
[osra wepcTb

AnbbiHi3m, YopHa LWepcTb
KopuyHeBa wwepcTb
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KoponiBcbka wepcTb (npsma, rycra)
[Hosri Byxa

CkpyyeHuin xBicT

Hopka

KopuyHese (cTaHgapTHe) XyTpo
BiBui

Cipa wepcTb

XKosTun xump

CBuHA

Bina wetnHa

3pocnonana Hora
LLloBKOBMYHUI LLOBKONPAA,
KoBTi KOKOHM

Xom'sik

30M0TUCTUI KoNip LWepCTi
Poxese 3abapBrneHHs LepcTi

napeHbka wepcTb

KopoTki Byxa

Mpsmui xBicT

«MnatuHoBey, cipo-ronybe xyTpo

YopHa wepcTb
Binun xup

YopHa weTnHa
HopmanbHa Hora

Bini KokoHM

PoxeBuiA, Ginui konip wepcTi
bina wepctb

POCJINHN

KaByH

TemHwuii nig 3 pucyHKoM
BnekoTa

[BopiyHa dopma
Fopox

Bucokui

HopmanbHi ctebna
JlucTkm 3 Bycrkamm
MpunucTrkn HopmanbHi
3abapBneHi KBiTku
[MypnypoBi KBiTKM

LIBiTiHHA ni3He

Mpsimuia 6i6

3eneHe 3abapBneHHs Nnogis
Mypnyposi 606u

Bobu cuasi

Kpyrne HaciHHsa

>KoBTe 3abapBneHHs cim'sgonb
HaciHHeBa Lwkipka 3abapBreHa piBHOMIpHO
Py6unk YopHuii

Aypman

Mypnyposi kBiTkK

Kontoye HaciHHs

Jlexxaya cpopma kyLa
3analuHuit ropoLuok

Bucokui

TeMHi na3yxu nucTkis

Jlnctok 3 Bycukom

Mi3HEe UBITIHHSA

Mypnyposi kBiTkK

3abapBneHi KBiTkK

IHTeHcKBHE 3abapBneHHs KBIiTKM
Mpsmuia napyc

Munsaku bepTunbHI

[MunkoBi 3epHa BUAOBXEHI
3eneHi 606m

Csitnun nnig 6e3 pucyHka
OpHopivHa

Kapnukosui

3pocni ctebna

Jluctkm 6e3 Bycukis

MpunucTukn gyxe aMeHLUeHi
Bini kBiTKN

®ioneToBi, XXOBTYBaTO-POXEBI, POXEBO-6ini
KBITKM

LIBiTiHHA paHHE

3arHyTun 6i6

>KoBTe 3abapBneHHsi nroais
3eneHi 606u

Cwmapargosi (He cusi) 606um
3MmopLLeHe HaciHHA

3eneHe 3abapBneHHs ciM'agonb
HaciHHeBa LWkipka nnamucta
Py6uurk HenirmeHTOBaHMiA

Bini kBiTKK
['mapgeHbke HaciHHSA
Mpsima chopma KyLia

Kapnvkosui

CsiTni nasyxu nucTkis
Jluctok 6e3 Bycuka

PaHHe uBiTiHHSA

YepBoHi KBITKM

Bini kBiTkM

OcnabneHe 3abapBneHHs K3iTKK
Mapyc y Burnagi kantowoHa
Munskn cTepunbHi

MunkoBi 3epHa kpyrni
KosTi 6061
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Kpyrne HaciHHs

CyHuui

YepBoHi sroaun (HenoBHe JOMiHYBaHHS)
Kykypynsa

Bucoke cTebno

MmapeHbke 3epHO

3abapeneHuin eHaocnepm

dioneToBe 3abapBneHHs1 pOCNuH
3eneHe 3abapBneHHsi poCivH
depTunbHa BoMoTb

YepBOHWI CTPUXEHb KavaHa

Bucokuii npoueHT Ginka

NeBkown

Bucokui

Finnactun Tun

Be3 3ano3ok Ha nucTkax

CuHe 3abapBneHHs 3apofka

bina HaciHHeBa LwiKipka

Mak

YepBOHi KBiTK/ (HENOBHE AOMIHYBaHHS)
OBec

HopmanbHa BucoTa ctebna
PaHHbOCTUIMICTD

Posnora BonoTb

Mepcuk

lMnig onywennin

M'sikyw nnoay 6inui

Benuki KBiTkM (HEMOBHE AOMIHYBaHHS)
HupkonopaibHi 3ano3ku Ha nMcTkax (HenoBHe
OOMiHyBaHHS1)

MepBoOUBIT KUTaWCbKUM

KopoTki maTouku

3eneHa npuimoyka

MweHunusn

®dioneToBe 3abapBneHHsi cxoais
KapnukoBa

AHTOUjaHOBE 3abapBreHHsA CONoMmn
Apa chopma

KopoTkuii konoc (HenoBHe JOMiHYBaHHS1)
YopHi ocTi

OnyLeHni konoc

YepBOHe 3epHO

YepBoHe 3abapBneHHs konoca
3BrYanHuii Konoc

BesocTa chopma (HenoBHe JOMiIHYBaHHS)
3epHo cknonoaibHe

XKuto

dioneToBi NPOPOCTKU

COHSILLHUK

lnnacte crebno

Bucoke ctebno

Bucoka ny3xucTicTb

Bucokuii BMicT onii

CTiliKiCTb 4O YPaXeHHS1 BOBYKOM (HENOBHE
[OMiHYBaHHS)

3MopLLeHe HaCiHHS
Bini aroan

Husbke cTtebno

3mopLLeHe 3epHO (Y LyKPOBUX COPTIB)
Binun engocnepm

3eneHe 3abapBneHHs

Bini pocnuhu (ans6iHock)

CrepunbHa BONOTb (AepHa CTEPUNBHICTL)
Binun cTpuxeHb kayaHa

Husbkuia BMICT Ginka

Kapnwukosui

Herinnactui Tvn

I3 3ano3kamu Ha nMCTKax:

YKosTe 3abapBrieHHs 3apogka

CsiTno-cipe 3abapBneHHs HaciH KeBOi LLKIPKM

Bini kBiTKK

FiraHTnam
MisHbOCTMIMICTD
OpHorpusa BOnoTb

Mnig rmageHbkun
M'akyw nnoay >oBTumn
[pi6Hi kBiTKM

bes 3ano3ok

[osri maTtoukn
YepBoHa npummoyka

3eneHe 3abapBrneHHsi cxonis
HopmanbeHa

Cornoma 6e3 3abapBneHHs
Osuma copma

[osrun konoc

Bini ocTi

MapeHbknin konoc

Bine 3epHo

Binun konoc

Finnactun konoc

OcTucta hopma

3epHo 6opoLuHucTe

3eneHi NpopocTku

HerinnacTe ctebno

Husbke cTebno

Hunsbka ny3xucTicTb

Huabkuia BMIicCT onii

BigcyTHICTb CTIMKOCTI 40 ypa XXEeHHS BOBYKOM
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Potukun

YepBoHe 3abapBneHHs KBITOK (HENOBHE [OMi-

HyBaHHS1) Bine 3abapBneHHs KBiTOK
HopmarnbHi KBiTKM MinopwyHi KBITKM

Bucokuia pict Hu3bkui pict

Tomatu

Bucoke ctebno KapnukoBe cte6no
HewtamboBuin kyL LLItamGoBuii kyLL

MypnypoBe 3abapBneHHsi ctebna 3eneHe 3abapBneHHs cTebna
PoscideHi nuctku Llini nucTkn
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