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OpientoBHnii Kanenaapuuid miad (1,5 rog Ha THXKIEHb, YChOr0 52 roauHm,

i3 HuX 4 roag — pe3epBHHUIL Yac)

Ne 3/n

Tema ypoky

Jlara

Cropinka

Tema 4. Po3amMHoXKeHHs opraHi3mis. (3 rom)

HecrarteBe i ctaTreBe pO3MHOXEHHSI OpraHi3-

MiB. CocoOu HECTaTeBOro PO3MHOXEHHSI, iX
OiojioriyHe 3HaueHHs. BeretaTuBHe pO3MHO-

KEHHS

CraTeBe pO3MHOXEHHSI OMHOKJITUHHUX i 6a-
raTOKJIITUHHUMX OpraHi3miB. bymoBa i yrBopeH-
HSI CTaTeBUX KJTUH. Jlabopamopna poboma Nel.
byoosa cmamesux kaimun

biosioriuHi i couiajabHi acCMeKTU PeryJsiii po3-
MHOXEHHSI JIIOAUHU

Tema 5. 3akonomipHocTi cnaakosocti (7 rog +
1 rox pe3epBHOro yacy)

OCHOBHI NOHATTS reHETUKU. MEeTOaUN TeHe-
TUYHUX JTOCHiTKEHb

3akonu . MeHnnemns

CTaTUCTUUYHUI XapaKTep 3aKOHOMipHOCTEN,
BcTaHoBIeHUX I'. MeHaenaeM, Ta X LIUTOJIOTIY-
Hi ocHoBU. IIpomixkHe ycmagKyBaHHS.

Ilpakmuuna poboma Nel. Po3e’a3yeanHs muno-
8UX 3a0a4 3 2eHeMUKuU

3yerieHe ycnaakyBaHHs1. OcoOIMBOCTI ycra-
KyBaHHSI MIPY 3YEIUICHHI TeHiB. XpOMOCOMHA
TEeOpisl CIagKOBOCTI

Bs3aemMmonig ajenpbHUX 1 HEAJIEIbHUX TeHIB

10

T'eneTuka crati. YcnaakyBaHHS, 34eIlieHe 3i
crarTio. OILiHKA CIIaAKOBUX O3HAK Y POAMHI i
IUIAaHYBaHHS POIUHU

11

IMozasinepHa criagKoBiCTh. 3HAUYEHHS TO3a-
SIIEPHOI CITaJKOBOCTI

Tema 6. 3akoHomipHocTi MiHMBOCTi. (4 rOT)

12

Bunon minnmmBocti. CriagkoBa i HecaakoBa
MiHuBicTe. KoMOiHaTMBHA MiHJIUBICTD. 3Ha-
YeHHS KOMOIiHAaTUBHOI MiHJIMBOCTI

13

MyraniiiHa MiHauBicTh. Tunu mytauiii. My-
TareHu. 3HaUYeHHs MyTaliil. labopamopHa
poboma No2. CnocmepexncenHs HOPMAAbHUX
i Mmymanmuux ¢hopm opo3oghinu, ix nopieHaHHA

14

IIpakmuuna poboma No2. Po3zeé ’a3yeanns muno-
8UX 3a0a4 HA BU3HAYEHHS MUNY Mymayii




15

Monaudikauiiina MiHJIWBICTb. AJaNTUBHUIA
xXapakTep MoaudikKaliitHUX 3MiH.
Jlabopamopna poboma No3. Bueuenus minaueoc-
mi y pocaun. [lobydoea eapiayitinoco psady ma
sapiauiinoi Kpueoi

Tema 7. I'eHoTun fAK wimicHa cucrema. (6 romx)

16

OcCHOBHI 3aKOHOMIPHOCTI (PYHKI[IOHYBaHHS T€HIB
y Mpo- 1 €yKapioTiB

17

['eneTrka mroquHA. 3HAUCHHS KapTyBaHHS
TEHOMY JIFOMUHU. MeTMKO-TeHeTUIHE
KOHCYJIBTYBaHHS. MOXKJIMBOCTI MPODITaKTHKH
CHaJIKOBUX XBOPOO JIFOAUHU

18

OcHoBH cenekuii. [ eHeTHYH] OCHOBU celeKIil
TBapyH, POCIUH Ta MIKPOOPTaHi3MiB

19

Oco6nuBoOCTI Cenekii poCiInH, TBAPHH
1 MIKpOOpTaHi3MiB

20

OCHOBHI HaIpsIMH 1 JTIOCATHEHHS Cy4acHOi
010TEXHOJIOT1T

21

XUMepHi Ta TPaHCT€HH1 OpraHi3MH.
MOXJTMBOCTI BUKOPUCTAHHS TPAHCTEHHUX
OpraHi3MiB

Tema 8. InguBinyaibHMii PO3BUTOK OpPraHi3MiB.
(6 rox + 1 rox pe3epBHOro 4acy)

22

3armnigHeHHs. 3aIUlifHEHHs Y POCJIMH i TBa-
pUH. 3HAYEHHS IUTYYHOrO 3aIlliAHEHHS

23

[lepiogu oHTOreHe3y y 6araTOKJIiTUMHHUX Op-
raHi3miB. EMOpioreHes. Jlabopamopra poboma
No4. Embpioecene3 xopdosux

24

[TocTeMOpioHaNBbHMIT PO3BUTOK TBapWMH

25

BruiuB reHotuny Ta ¢akTopiB 30BHIlIHBOTO
cepedoBHIla Ha PO3BUTOK opraHizmy. Jlia-
THOCTYBAHHSI BajJ PO3BUTKY JIIOAWHU Ta iX
KOPEKIIist

26

ZKUTTEBUIA LIUKIT Y POCIUH i TBApUH

27

Emo0piotexHosnorii. KinonyBaHHs. MOXIUBOCTI
i HeOe3nmeKa KJIOHYBaHHS

28

Koumponavua poboma Nol

Posain IV. Hapopranismosi piBHi opranizauii
KATTSA

Tema 1. Ilonynsuia. Ekocucrema. Biocepa.
(9 ron)

29

OCHOBHI xapakTepUCTUKU TonyJsiii. CtaTeBa
i BikoBa CTpyKTypa nonyJsiii. Pakropu, sIKi
BIUJIMBAIOTh HA YMCEJbHICTh MOIMYJISILIL




30

Exosoriudi ynHHMKM. OCHOBHI 3aKOHOMIp-
HOCTI Ail €KOJIOTIYHMX YMHHUKIB Ha >XUBI
OopraHizmMu

31

Cepenosuile icHyBaHHs. IIpucrocoBaHicThb
OpraHi3MiB 0 cepedoBHIIA iCHYBaHHS

32

BioJyioriuni aganTuBHi putMU. J1000Bi, ce30H-
Hi, piYHi, agalTUBHI pUTMHU OPraHi3MiB

33

YrpynoBaHHs Ta ekocucteMu. Ckiag i CTpyK-
Typa yrpymnoBaHb. Pi3HOMaHITHICTh eKOoCUCTEM

34

KoJ10006ir pe4oBuH i MOTIK €Heprii B eKOCcuc-
temax. [IpoayKTUBHICTh €KOCUCTEM

35

Ilpakmuuna poboma No3. Po3e’a3yeanns 3a0au
3 eKoaoaii

36

3arajnbHa xapakTepucTuka 6iocdepu. BueHHs
B. BepHancekoro npo 6iocdepy. Poib XxuBux
opraHi3MmiB y 0iocdepi

37

BnnuB misiabHOCTI TI0OOMHU HA cTaH Giocdepu.
30epekeHHs OiopizHOMaHITTI. OXxopoHa 0io-

chepu

Po3nin V. IcTopuynmii po3BUTOK OPraHiyHOrO
CBIiTY

Tema 1. OcHoBH eBoJOLiiiHOrO BYeHHs. (7 roa
+ 2 rox pe3epBHOro 4acy)

38

CraHOBJIEHHS eBOMIOLIMHMX TTorsaiB. Ko-
POTKi BiZOMOCTI MPO JOJapBiHIBCHKUI Mepion
PO3BUTKY 0i0JIOTil

39

[lepenyMoBU MOAAIBIIOTO PO3BUTKY €BOJIIO-
1iftHOro BYeHHs1. OCHOBHI IMOJIOXEHHS €BO-
mouiitHoro ByeHHs Y. JlapBiHa

40

CuHTreTnyHa rinote3a eBostouii. CyyacHuit
eTall eBOJIOLIAHUX HOIISIiB

41

MikpoeBomouid. Ilomynsauis — eleMeHTapHa
onuHul eBojtouii. EnxemMenTapHi pakropu
€BOJIIOLIT

42

IMpuponnuit 1o6ip. PopMKu MPUPOITHOTO IO-
6opy. TBopuya poJib LITYYHOIO J000OPY

43

Ilpakmuuna poboma Nod. Ilopienanusa npupoo-
HO20 i wmy4Hoeo dobopy

44

ApnanTaltisl SK pe3yJabTaT €BOJIOLIIHHOTO Mpo-
Hecy. PisHOMaHITHICTh aganTaLlii

45

MakpoeBosmtonist. JIluBepreHiiisi, KOHBepreH-
LisI, mapaaeiizm

46

Exckypcis na memy: «PisnHomanimuicme eudie y
npupooi»

47

Kornmponavua poboma No2




Tema 2. IcTopuynuii po3BUTOK i pi3HOMAHIT-
HiCTb opraniyHoro cBity. (4 rog + 1 roa
pe3epBHOro 4acy)

48

CucrteMa OpraHiYHOTO CBITY SIK BiZoOpaXkKeHHS
OTO iCTOPUYHOTO PO3BUTKY

49

l'inore3u BuHukHeHHs XuUTTAd. Ilepionu3artis
eBosoLiliHux sBuil. EBomoniiiHi nofii B ap-
XEHCBbKY i IIPOTEePO30MCHKY epu

50

Po3BUTOK opraHi3miB y Majae030MChbKY epy.
dopmMyBaHHST Ha3eMHUX €KOCUCTEM

51

IloBHe onmaHyBaHHS XVWBHUMU OpraHizMamMu
cyxonojry. Bulli pociauHu, pi3HOMaHITHI roJjio-
HaciHHi. Pi3HOMaHITHICTb JIETIOUMX KOMax

52

Po3Butok HazemHux xpebeTHux. [TaHyBaHHS
MNOKPUTOHACIHHUX, NTaxiB i ccaBuiB. IlosiBa
JIIOAWHU i i1 poJb y 6iochepi

53

¥Y3arajbHeHHS KypCy.

OCHOBHI BJIaCTMBOCTI XXUBUX cucteM. Moxiu-
BOCTI 1 IEPCIIEKTUBU 3aCTOCYBAaHHS JIOCSTHEHb
OioJiorii y 3a0e3re4yeHHi iCHyBaHHS JIIOACTBa




Po3ain XIII. Oprani3mMoBuii piBeHb Oprasisamii ;KHTTS
(npodosicenHs)
Tema 4. Po3MHOKeHHS opraHi3miB (3 200)

YPOK 1

HecrareBe i cTaTeBe pO3MHOXKEHHSI OPraHi3MiB.
Cnioco0n HecTaTeBOro po3MHOXKEHHS, iX 0ioyoriuHe
3HaYeHHs. BereTaTuBHe pO3MHOXKEHHS.

MeTa: pO3BUHYTH MOHATTS MPO (POPMU i TUIIA POZMHOXKEHHS Op-
raHi3MiB Ta iIXHE 0i0JIOTiUHE 3HAYE€HHS, 3BEPHYTU yBary Ha
CMAaJKOBY OJHOPIAHICTb MOTOMCTBA 3a HECTAT€BOIO PO3-
MHOXEHHSI.

OcCHOBHI MOHATTA i TepMiHM: PO3MHOXEHHSI, HECTaTeBe PO3MHO-
JKE€HHS, CTaTeBE PO3MHOXEHHS, BET€TaTUBHE PO3MHOXEH-
Hs1, OpYHbKYBaHHSI, CIIOPYTBOPEHHSI, MOJieMOpiOHis, map-
TEHOTEHE3.

OOaanHaHHA: KiIMHATHI POCIMHU — aMapWlic, acIiaucTpa, 6ero-
Hig, xJIopoiTyM, TpaaecKaHLisd; Tabnuus «BeretaTuBHe
PO3MHOXEHHSI».

CrpyKTypa ypoKy, OCHOBHMIi 3MiCT i MeTOIH poOOTH
I. Akryanizanisg onopHux 3HaHb y4HiB. (‘becida.)
1. SIKi OCHOBHI BJIaCTUBOCTI OpraHi3MiB?
2. o Take xutta?
3. Illo BU po3yMi€Te miJ pO3MHOXEHHSIM?
4. Y yomy nosisirae 0ioJioriyHe 3HAYEHHS PO3MHOXEHHS?
5. Sxi bopMu po3MHOXKEHHSI OpraHi3MiB BaM Bigomi?

I1. BuByeHHsS HOBOro MaTepialy.

1. PosmHoxeHHs. Biosoriune 3HaueHHS PO3MHOXKeHHA. (Po3nogios
yuumens 3 eremenmamu beciou.)

Po3MHOXKeHHsT — 11e 3arajbHa BJIACTUBICTb BCiX >KMBMX Opra-
Hi3MiB BiaTBOpIioBaTu co0i MOAIOHMX, TOOTO CTBOPIOBATU HOBI I10-
KOJIIHHSI OCOOMH TOTO X BUY.

bionoriuHe 3HaYEHHST PO3MHOXEHHSI:

« 3a0e31euye Oe3nepepBHICTh iICHYBaHHSI BULY;
e JIA€ MOXJIMBICTb 301IbIINTHU 3arajibHy YMCEJIbHICTb BUIY;
 3a0€3Ieuye CNaaKOBICTb XXUTTSI.

VY pe3yabraTi pO3MHOXEHHSI OCOOMHU 0AaThbKiBCHhKOI'O MOKOJIiH-
HS IepeaaroTh JOYipHiM IIEBHY CIIaAKOBY iH(opMallio.

2. @opMu po3MHOKEHHSI OpraHi3MiB. (Po3nogios yuumens 3 enemeH-
mamu bOeciou 3i CKAAOAHHAM cXeMu.)

Po3mMHoOXKeHHA

|

HecrateBe CrareBe

BeretatuBHe

HecrareBe po3MHOXEHHS BigOyBaeThcsl 03 raMeT i B HboMy Oepe
y4acTh TUIBKM OAHA OaThbKiBChbKa OCOOMHA.

J>xepenoM yTBOPEHHSI HOBOTO MOKOJIIHHSI € COMAaTUYHI KJIITUHM.

CraTeBe pPO3MHOXEHHS BiIOYBA€THCS 3a TOMOMOIOI0 CTaTeBUX
KJIiTUH — rameT. HOBUi1 opraHi3aM yTBOPIOETBCH i3 NBOX OAaThKiB-
CbKUX OCOOMH (YOJIOBIYOI i KiHOYOI).

BeretatvBHe po3MHOXEHHST — 1€ PO3MHOXEHHST YaCTUHAMMU TiJia.

Hama
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3. @opmMu HeCTATEBOrO PO3MHOKEHHS. (P03n06idb yuumens 3i ckaa-
OaHHAM cXeMu.)

(DOI)MI/I HECTATEBOI0 PO3MHOZKECHHA

— b

Ilonin xiitTuH  MHOXUWH- bpyHbkyBaH- CnopoyTBO-
HaABOE (OAHO- HUU MOMLT Hs1 (OpiKMXKi) peHHs (rpudwu,
KJIITUHHI (MangpiitHuiA BOJIOPOCTI,
OpraHi3Mu) 1a3MoIii) MOXM, NanoporTi,

TUIayH!, XBOIILi).

4. BereratuBHe po3MHoxKeHHS. DOpMHI BereTaATHBHOTO PO3MHOKEHHS.
(Po3nosiov yuumens 3 esemenmamu beciou, po3easdom mabauyi ma
CKAQOAHHAM CXeMU.)

BereraTnBHe pPO3MHOXKEHHS — 1I€ PO3MHOXEHHS BillOKpemJie-
HUMHU Bil MAaTEPUHCHKOrO OpraHi3My 0araTOKJIiITUHHUMU 4YacTU-
HaMM, HalpuKJyaja, BEreTaTUBHUMHU OpPraHaMM.

Crnoco0u BereTaTHBHOTO PO3MHOKEHHS

/ N

Y TBapuH: Y pocauH:
e OpYHBKYBaHHSI; dparmeHTAallid;
o BIOPSAKOBAHUN TOMIT ¢ KOPEHSIMU;

TiJa; e JIUCTKAMU;
e HEBIIOPSIKOBAHU MO- e MaroHaMu Ta ix
I Tina. BUIO3MiHAMU

— ¥ T

BycaMM XKHUBLSIMM BigcagkamMu OyJibOaMmu;

IUOYyJIMHAMU;
KOpeHeBU-
1IaMU;
OyJb0OLIOY-
JIMHAMU;
OpyHbKaMU.

5. Ioniemopionis. ITaprenorene3. Knonysanns. (Po3noeios yuumens.)

IToxiemOpioniss — 11e TIpolIec PO3BUTKY KiJTbKOX 3apOJIKiB i3 OJI-
Hi€l 3aIUTITHEHO] SIALEKIITAHM.

Lle siBulIEe MOLIMPEHE Y IJIOCKUX Ta Kiab4yaCTUX YEPBIiB, iHKO-
JIM — y WICHUCTOHOTUX, pUO, MTaxiB, CCaBIiB, a TAKOX Y JIOAUHU
(omHosIiiLEBI OJM3HATA) 1 Y KBITKOBUX POCIMH (TIOJIbIIAHU, JIijied,
JlaTaTTsl, CYHUILi).

ITapTreHorene3 — 1i¢ pO3BUTOK OpraHi3My 3 He3aIUIiIHEHOI Sii-
LEKJITUHU, KOJU HOBE MOKOJIIHHSI Ma€ 0aTbKiBChbKMI HE3MiHHUMA
TE€HOTMII.

IlapTeHoreHe3 BiaacTUBMIA pocivMHaAM (KyJab0abi, HEUYUBITPY) i
TBapuHaM (AadHissM, KOJIOBEpTKaM, MOMNEIULSIM, apTeMisiM, O1K0-
JIaM, SlIipKaM, ocaMm).

IlapreHoreHe3 — €AMHUI CIIOCIO PO3MHOXKEHHSI KOMax-
HaJIMYHUKIB.
KnonyBaHHsi — BUpOIIYBaHHS LiJIOTO OPraHi3My 3 OKpEMOIl

KJIITUHU (COMATUYHOI).



6. BioJioriyune 3HAYEHHS] HECTATEBOTO TA BEr€TATMBHOTO PO3MHOKEHHS.
(Po3noeios yuumens 3 enemenmamu beciou.)

e € EIMHUM CIIOCOOOM PO3MHOXKEHHS Yy AESIKUX I'PYIl opra-
Hi3MiB 32 HECHPUSATIUBUX YMOB JUISI CTaTEBOTO PO3MHO-
KEHHS;

e MOXe OyTH 3HayHa KiJIbKiCTh HaIllAAKIiB;

e HOBa OCOOMHA PO3BUBAETHCS ILBUIIIE, HiXXK 32 CTAaTEBOIO
PO3MHOXEHHS,;

e HAIIAIKV TEHETUYHO TTOIIOHI 1O OAaTHKIB.

I11. 3akpinnenns 3uanb yuHiB. (Camocmiina poboma yuHie i3 3ano-
BHEHHAM mabauyi.)

®opmu Crnocoou

Opranizmu
PO3MHOKEHHS PO3MHOKEHHS

ame0da

rigpa
rpUO-TPYTOBUK
CYHMLS
OGeroHis
TIOJIbITAH
MOIEeJIULIS
narnopoTh
3a€llb

IV. JlomamHe 3aBaaHHs.

BuBuutu BignoBimHy TeMy i3 migpydyHuka. ITomipkyiite, gki
BilOMi BaM rpyIlM OpraHi3MiB 3[aTHi 10 HECTATEBOTIO i O Berera-
TUBHOTO po3MHOXeHHs. HaBeniTh npukiiaau.
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YPOK 2.

CrateBe poO3MHOXKEHHSI OJHOKJITHHHHX i OaraTokii-
THHHMX OpraHi3MmiB. bynoBa i yrBopeHHs1 cTaTeBHX
KJITHH.

Mera: chopmyJIIOBaTH MOHSTTS PO CTATEBE PO3ZMHOXEHHS, 1OTO
crnoco0u, BUBYUTU OYIOBY i YTBOPEHHSI CTaT€BUX KJIITWH.

OCHOBHI MOHATTA Ta TePMiHM: CTaTeBUI Mpoliec, KOH Iorailisi, Ko-
OyJIsiis, SMUeKIiTuHA, CIepMaTo30il, TamMeTa, pPO3Iiib-
HOCTaTeBUI OpraHi3aM, cTaTeBUil auMop@i3Mm, repmadpo-
JUTU3M, CIIEpMaTOreHe3, OBOT€HE3, TaMETOreHE3.

OO0aaaHaHHA: MOJZIENIb KypsTYOTO SIS, MiKPOCKOII, MiKpoTmperapa-
TU SIAUEKIITAHU i ciepMaro30ija.

CrpyKTypa ypoKy, OCHOBHMIi 3MiCT i METOIH pPoOOTH

I. Akryani3zanis onopHux 3HaHb y4HiB. (biosoeiunuii dukmaum.)
1. PO3BMHOXEHHST — LIE ...

. ®opmMuy pO3MHOXKEHHS OpraHi3MiB — ...

. Cnocobu HecTaTeBOro pO3MHOXEHHS — ...

. HiJIeHHSIM PO3MHOXYIOTHCH ...

. CHOpOyTBOPEHHSI XapaKTepHe IS ...

. BeretaTBHe PO3MHOXEHHSI — II€ ...

. Jlns1 TBapuH XapaKTepHi TakKi CIocoOM BereTaTUBHOIO pO3-

MHOXEHHS ...

8. Jlist pocivMH XapaKTepHi TaKi cmocoOU BEreTaTUBHOIO pO3-
MHOXEHHS ...

9. IMoniemMOpioHisT — 1I€ ...

10. ITapreHoreHes — 1ie ...

11. KinoHyBaHHS — 1IE ...

12. 3aBOgKu HecTaTeBOMY, BEreTaTUBHOMY PO3MHOXEHHIO MO-
KYTb TaBaTU HAIIAAKIB ...

~N O\ D AW

I1. BuByeHHsS HOBOro MaTepiay.

1. OcobauBocTi cTaTeBOro po3MHOXKEHHA. (Po3noeiov yuumens 3
enemeHmamu beciou.)

CraTeBe po3MHOXKEHHA — 1Ie¢ (popMa PO3MHOXEHHS, KOJU HO-
BUI OpraHi3M pPO3BUBAETHCS i3 3aIUIiAHEHO] AWLIEKITITUHNA BHACI-
JIOK 3JIMTTS JIBOX CTAT€BUX KJIITUH (TaMeT).

B ocHOBIi cTaTeBOro po3MHOXEHHS JIEXKWUTh CTaTEBUIA MpPOLIEC.

2. Craresnii npouec Ta iioro ¢opmu. (Po3nogiov yuumens 3 eremeHr-
mamu 6eciou 3i CKAa0aHHAM cxemu.)

CrareBuii nponiec — 1i¢ TTOENHAHHS B OJHill KJIITUHI F€HETUY-
HOTO MaTepiany ABOX Pi3HMX OCOOMH.

®opMH CTATEBOTO MPOIECY

Kon’rorauist Konynsiuist

Kon’roranjist — 11¢ 0OMiH reHeTUYHUM MaTepiajoM Iig yac TUM-
YaCOBOI'O CIIOJIYYEHHSI MK JBOMAa KJIITUHAMM, 1110 CHpPUSIE KOMOi-
HAaTUBHIA MiHJIABOCTI.

Kon’rorauist BmactuBa 6akrepisimMm, BODIOPOCTSIM, rpudam, iHDy-
30pil.

Komynsmisi — 11¢ 31UTTS IBOX CTaT€BUX KIIITUH (TaMeT).

11
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®opmu Komysmii

[3oramis AHi3zoramist Oorawmis
(3aummsi 060x 00- (3rumms wono8iuoi  (Jcioua Kaimu-
Hakoeux 3a 6y0060r i JciHoYOI eamemu, Ha — AltueKkAimuHa,
cmamesux KAimuH) — AKi Gi0pI3HAIOMbCS geauKa, Hepyxoma,

3a ¢opmoro, po3mi-  a 4onoeiua — cnep-
pamu ma ocooau- Mamo30i0, 3Ha4HO
eocmsamu 6yooeu) OpibHiwa, pyxauea)

3. bynoBa crateBuX KJIiTHH. (Po3nogiov yuumens 3 enemenmamu
beciou, po3ensi0om Myasicy ma MAAOHKA i CKAAOAHHSAM CXeMU.)

Buam crareBux KiaiTuH (ramer)

e N

AitnexiiTuHa Cnepmaro3soin
(ncinoua cmameea  (4oao8iua cmamesa
KAimuHa) KAimuHa)

CraTeBi KJIITUHM MalOTh TraruloifHUI Habip XpOMOCOM.

AiinexkniTuan — Ginbiai 3a po3MipamMu (50—180 MKM), MiCTITh
3armac MOXWBHUX PEYOBUH, HEOOXiZHUX JIsI PO3BUTKY 3apoj-
Ka, 1 BKpUTI Pi3HOMaHITHUMHM OOOJIOHKAMM, MalOTh KYJISICTY abo
OBaJIbHY (DOPMY, HEPYXOMi.

bynoBa sl Kypku:
o HaJILIKapaJyITHa 000JOHKA;
o LIIKApaayna;
o MigIIKapajJyItHa 000JI0OHKA;
« MOBITpsSIHA Kamepa;
OisIKoBa 000JIOHKA;
KaHATUKU;
» JKOBTKOBa O0OJIOHKA;
 >KOBTOK,;
e 3aPOAKOBMIA TUCK.

bynoBa SMLEKIIITUHA CCaBLS:

= BTOpMHHA O0OJIOHKA;
= KJIITUHHA MeMOpaHa;
= LIMTOTIJIA3Ma;

= AIPO;

= 7IepLe.

Po3Mipy aiLeKITITUHM 3ajieXXaTh BiJl KiJIbKOCTI TMTOXMBHUX pe-
YOBUMH y IMTOILJIA3Mi i B pi3HUMX OpraHi3MiB MalOTh Pi3HUI AiaMeTp
(y moguHu — 90 MM, Kypku 3—3,5 cM, akyau — 5—7 cM, cTpa-
yciB — 10—11 cm).

CnepMmaro3oigu ayxe Mali (IoBXWHa iX cTaHOBUTH Big 10 mo
800 MKM), PyXJIMBI.

bynosa crnepmaTto3oiga ccaBlliB:

e TOJIiBKA (3—5 MKM) MiCTUTb PO i HA TTepeIHbOMY KiHIIi Ma€

aKpocoMmy;

o mMiiKa (3—6 MKM) MiCTUTh LIEHTPiOJb, OTOYEHY MITOXOHIIpI-

SIMM;

e xBoCcTUK (30—50 MKM) (KTyTUK) 3abe3reuye pyx.

4. Po3niabHocTaTeBi Ta repmacdpoauTHi opraHizmMu. (Po3noeios yuu-
mens 3 enemenmamu Oeciou i cKAadanHaAM cxemu.)
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Opranizmun

/\

PoszninbHOCTaTEBI I'epmadponuTtHi
(KoxcHa ocobuna gopmye (KoxcHa ocobuna gopmye
Auue 00uH euod eamem) obuosa eudu eamem)

Craresnii numopdizm — siBuIle, 3a IKOTO OCOOMHM Pi3HUX CTa-
TE MEeBHOTO BUAY BiIPI3HSIOTHCS 30BHI MiX CO0O0I10.

BiH BUSBISETBHCSA y MEPiOA CTATEBOI 3pLIOCTI i MOB’SI3aHUN 13
PO3BUTKOM BTOPUHHMX CTAaT€BMX O3HAK Ta PO30iXKHOCTAMU Yy Oy-
JIOBi CTaTEBUX OpraHiB.

Bropunni craTeBi 03HaKM — 1i€¢ CYKYITHIiCThb OCOOJIMBOCTEM, 3a
SKMMU BiIpi3HSIIOTHCSI OCOOMHM Pi3HUX CTaTEH.

BoHu ¢ opmyloThes Iia BILIMBOM CTaT€BUX TOPMOHIB.

Y poc/iMH KBiTKM OyBaKTh:

/\

JIBOCcTaTeBi OnmHocraTeBi
(€ muuuHKu (€ abo muvunKu,
i Mmamouxu) abo mamouku)

/\

TuuymHKOBI MaroukoBi
(1on086iui) (cinoui)
Pociaunn

PN

OnHogoMHi JBogomHi
(1on086iui i Jcinoui (4040814l | HCiHOUI
K8IMKU Ha OOHIll  KGIMKU HA PI3HUX
POCAUHI) POCAUHAX)

5. YTBopeHHs cTaTeBMX KIiTHH. (P03n06iov yuumens 3i ckaao0aHHAM
cxemu.)

I'ameTorene3 — npoliec yTBOPEHHSI CTaTEBUX KJIITUH (raMer).

I'ameTorenes
CrniepmaToreHes OBoreHes
(dpopmyeanns (dpopmyeanns
cnepmamo30ioie) AUYEKAIMUH)

Cragnii po3BUTKY TaMeT:
e PO3MHOXEHHS (MITOTUYHUIN MOMI KJIITUH);
e pocTy (PiCT KJIITUH);
e JI03piBaHHS (MEH03);
 (popMyBaHHS (YTBOPEHHSI CIEPMATO301/IiB i SAMLEKITITUHN).
III. 3akpinienns BUBYEHOro marepiany. (BukownauHs nabopamopHoi
pobomu YUHAMU 34 IHCMPYKMUBHOIO KAPMKOI0.)
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JJABOPATOPHA POBOTA Nel
Tema. bynoBa craTeBUX KJIITHUH.

Mera: o3HailoMUTHCS 3 OCOOJIMBOCTIMU OYyZOBU YOJOBIUMX i XKi-
HOYMX CTaTeBUX KIIITUH, MOSICHUTHU 1XHi BiIMiHHOCTI.

O0aaaHaHHA: MiKpOCKOITM, TOTOBI MiKpoIipenapaT sSiEUHUKa KPo-
JIMKA, CIEpMAaTO30iliB Ta SMLEKIIITUH CCaBLiB, TaOJIWIIi,
MaJTIOHKM MiIpy4yHUKA.

Xin podooTu
1. IligroryiiTe MiKpOCKOII JO POOOTH.

2. Po3rigHbTe roToBi MikponpenapaTu i€4HUKa KpoJinKa. 3HalIiTh
3piIi Beauki siuekiaitTuHu. IlopiBHslTE iX 3 MaJIlOHKOM M-
pYYHUKA.

3. 3amamoiTe i MiANUILIITE OYA0BY SIMLEKIIITUHU.

4. PosrnsgHbpTe TOTOBI MiKpoIipenapaTyd CIIepMaTo30iliB CCaBIliB.
3BepHITh yBary Ha ixHi po3MipM, HasIBHICTb IXTYTUKaA, (GOpMY.
IlopiBHsiTE i3 MAJIIOHKOM IMiApPYyYHUKA.

5. 3amanroiiTe i miaNuiLiTh OyAOBY CIiepMaTO30i1a.

6. 3po0iTh BUCHOBOK IPO MOAIOHICTb i BIIMiHHICTb CIIEpMAaTO30i/1iB
1 SALEKITITAH.

IV. lomaiHe 3aBaaHHA.
BuBuuTH BiAmoBigHy Temy i3 migpyyHUKA.

14



YPOK 3.

biosoriyni i comianbHi acnekTH pery.suii po3MHO-
2KEHHS JIIOJIUHH.

MeTta: 03HallOMUTH YYHIB 3 IeMOrpa@iyHO CUTYAIli€l0 Y CBiTi Ta
B YKpaiHi, BUBHAYUTH OCHOBHI MPUYUHU 3HUXKEHHS Ha-
POJIXKYBAHOCTI i IPUYMHM CMEPTHOCTI Mpale3JaTHOTO Ha-
ceJieHHs; (POpMYBaTHU CBiJIOMY MOTHMBALIilO 3J0POBOTO CIO-
coOy XUTTS.

OCHOBHI NOHATTA i TEPMiHK: TMHAMIYHA piBHOBAra, HAapOIKyBaHiCTb,
CMEPTHICTb, 0i0JIOTiYHI aCIIeKTH, COLliaJIbHi aCIIEeKTH.

Oo0aagHanHA: caMopoOHi Tabmmii «llIkana MOKa3sHUKIB IPUPOI-
HOTO IIPUPOCTY HACEJICHHS».

CrpyKTypa ypoKy, OCHOBHMIi 3MiCT i MeTOIH poOOTH

I. Akryani3amisi onopHux 3HaHb Y4HiB. (Tecmoeuil KoHmponv.)
1. Meiio3 — 1e:
a) MOJiJI HEeCTaTeBUX KIITUH;
0) TMoaia cTaTeBUX KJIITUH.
2. Meiio3 mae:
a) JBa MIiTOTUYHI MOIININ;
0) OIVH MITOTUYHMIA MOJILI.
3. NanoigHOO Ha3UBAIOTh KJIITUHY, B SKiil BUSBJICHO:
a) MO OJHill XpOMOCOMi KOXHOTO THUIIY;
0) 10 ABi XpOMOCOMU KOXKHOTO THUITY.
4. 'aMeTOreHe30M Ha3MBaIOTh:
a) MpoueC YTBOPEHHSI HECTATEBUX KIIITHH;
0) Tmpolec YTBOPEHHS CTaTeBUX KIIITUH.
5. Ilig yac rameToreHe3y BigOyBa€TbCS IMOIL:
a) MiTo3;
0) Mei103;
B) MPSIMUIA.
6. IMapreHoreHe3 — 11e:
a) ofHa i3 (popM CTaTEBOro PO3MHOXEHHSI;
0) mpoliec YTBOPEHHSI OpraHiB.
7. Po3BUTOK ramer BinOYBa€TbCS y TaKili MOCIiTOBHOCTI:
a) pO3MHOXEHHS — PiCT — J03piBaHHSI — (POPMYBaHHSI;
0) picT = 103piBaHHSI - PO3MHOXEHHSI - (DOPMYBaHHS.
8. ditnekiiTuHa NTaxa Ma€e Taky 6y,£[OByI
9. CiepMaT030i/1 CKJIAIAETHCH 3 .
10. 3anexHo Big po3TalllyBaHHSI YOJOBIYMX i >KiHOYMX KBITOK
pOCIMHU OYyBalOTh ...

I1. BuBueHHs HOBOro mMarepiaiy.

1. 3aranabHa xapakTtepucTuka aemorpadiyHoi cutyamii y cBiTi Ta B
YKpaini. (Po3nosios yuumens 3 enremenmamu bOeciou i CKAAOAHHAM
cxemu.)

YuceabHiCTh HACEJIEHHS 3AJIE2KUTD Bil:

3popos’st  Exkomorivnmx — CouiajnbHUX
JIIOIVHU YMOB YMOB

HemorpadiyHi mpo6ieMu BU3HAYAIOThCS:
» TIPUPOCTOM HaceJieHHs (~ 6 MIIpH);
= TIPUPOJHO-KIIMATUUHUMU OCOOJIMBOCTSIMU PETIOHY;
= CTAHOM HaBKOJIMIIIHbOTO CEPElIOBUILIA.
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2. /Iunamiyna piBHoBara Ta ii NOKa3HUKH. (Po3nosiov yuumens
30 CKAQOaHHAM cxemu i po3easdom mabauyi.)

JlnHaMmidyHa piBHOBara xapakTepHa JJIs1 CYCITiIIbCTBa, IO PO3-
BUBA€ETHCS LIBUAKUMU TemMnamu. IIpu nboMy 3pocTarodi moTpedu
B MPOAYKTax XapyyBaHHS, BOAHMX pecypcax, CUPOBMHI Ta Tepe-
poO1Ii BigXOIiB 3al0BOJIbHSIOTHCS 3aBASIKM ITIBUILIECHHIO KOPHMC-
HOI JisJIbHOCTI JIIOAWHM, a TaKOX 3aBASIKM €KOHOMHHMM BUTpaTaM
€HEepril Ta iHTEHCUBHOMY BUKOPUCTAaHHIO a0iOTMYHUX i OI0TUYHMX
KOMIIOHEHTIB CepeJIoBUILIA.

Jlemorpacivyni noka3HUKH

— T

CepenHs Tpu- Haponmxy-  3aranbhHa i qu- Ilepecenenns
BaJIiCTh XKUTTSI BaHICTh TS4a CMEPTHICTh  JII0Jei

Temnu 3POCTAHHA

— N\ T~

[ToBinbHMIA [BuaKMi bypxnuBuii
(meHue 0,5%) (1,0%—1,5%) 2%—4%)
IToMipHMIA Jlyxe
(0,5%—1%) IUBUIKUI
(1,5%—2%)

3. Tunu 3MiHM MOKOJIiHb TA iX XapakTepucTHKa. (Po3nosios yuumens
30 CKAQOAHHAM cxemu i po3easdom mabauyi.)

Tunu 3MiHHM OKOJIIHD

— T

HIBuakmii
(8ucoka HapooxcysaHicmy i
CMepmHICMb, HU3bKULL NpU-
picm HaceneHHs, KOpomKa
cepeoHst MpUBanicmb Jcum-
ms, NOBINbHULL picm Huceb-
Hocmi HaceneHHs1)

[ToBinbHMIA
(HU3bKa HapooicysaHicmo
i cmepmHicmb, HU3bKUILL
npupicm HAaceaeHHs, 6U-
COKa cepeOHss mpueanicmo
acummsi, NOGIAbHUL picm
YUCEAbHOCMI HACEeNEHHS1)

4. Cepennsi TPUBAJICTb XKUTTS JIOAUHU. (Po3nogiov yuumens 3 ene-
MeHmamu beciou ma nogiooMAeHHS YYHIB.)

CepenHsl TpUBAJICTh KUTTSI — 1I€ KiJIBKICTh POKIB, SIKi B ce-
pEeIHBOMY MPOXWBAE iHAWBIA i3 TIEBHOI TPYIM JIIOOEN, KOHKpPET-
HOIO POKY HapOIXKEHHSI.

TpusaticTe xxXuUTTd HaiiBuia B Anoxii Ta Icnanaii (80 p.), Hall-
Hikya — y pecnyomini Yanx (39 p.)

VYkpaina nocigae 29 micue B €Bpori i 49 Micue y CBiTi 32 TpU-
BAJIICTIO XKUTTS YOJIOBiKiB, 27 Miclie B €Bporti i 39 Mmicue y CBiTi 3a
TPUBATICTIO XXUTTS KiHOK.

5. HapomxkyBaHicTb. OCHOBHI NPUYMHM 3HVKEHHS HAPOIKYBAHOCTI.
(Po3noeiov yuumens 3 enemenmamu beciou.)

HapomKyBaHicTh — 1ie IIpolieC OHOBJIEHHSI CYCHiJIbCTBA 3a pa-
XYHOK TOSIBU HOBOT'O KUTTSI.

OCHOBHI NPUYMHYU 3HUKEHHSI HAPOIXKYBAHOCTI:

o KaracTpodiyHe 3HMKEHHSI XUTTEBOI'O pPiBHS IIepeBaXKHOI
OLIBIIIOCTI HaceJeHHSI BHACIIIOK COI[ialbHO-€KOHOMIUYHOI
Kpu3Hy;

e HEBUPIILIECHHSI €KOJIOTIYHMX ITpo0JieM, 3arOoCTPEHMX HaCJIiI-
KaMu YOpHOOMJIbCHKOI KaTacTpou;
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e COLIQJIbHO-MCUXOJOTIYHUN AUCKOM(POPT, HEBMNEBHEHICTb Yy
3MiHi HalOJMKYMM YacoM CHUTYyallil Ha Kpalle.

6. CmeptHicTb. PiBeHb cmepTHOCTI. OCHOBHI MPUYMHM CMEPTHOCTI.
(Po3nosios yuumens 3 enemenmamu beciou ma cKAa0AHHAM CXeMU.)

CMepTHICTh BU3HAYalOTh BiJHOLIEHHSIM YHKCJIa MOMEpPIUX [0
3araJIbHOI KiIJIBKOCTI HACEeJIeHHH.

OCHOBHI NPUYMHA CMEPTHOCTI

— b

CepueBo- 3109KicHi Hemacni XBOpoou

CYIWHHI YTBOPEHHS BUIIAIKU, OpraHiB

XBOpOOU OTPYEHHS, NUXaHHS
TpaBMU

3pociaa CMEPTHICTh BHACHIZOK aJKOrodi3My, 30ijbluuiacs
KUIbKICTb CAaMOTyOCTB.

BaxiuBorwo xapakTepUCTUKOIO AeMorpadiyHoi cuTtyalii B Kpa-
iHI € AUTSIYa CMEPTHICTb, OCOOJMBO cepell HEMOBJIST, TOOTO AiTEi
JI0 OHOTO POKY.

3a piBHEM CMEPTHOCTI HEMOBJIST YKpaiHa 3aiimae 49 wmicue
cepeld KpaiH cBity i 4 micue cepen kpain CHJI.

OCHOBHI NPUYMHYA AUTSYO0I CMEPTHOCTI

— N

Ipupomxeni XBopoou IHdexuiiini Hemacni
aHoMaUtil OpraHiB Ta napasu- BUNAIKU
JWXaHHSI ~ TapHi XBOpOOM i TpaBMU

Ha 310poB’sT HOBOHAPOIXKEHUX BIIMBAE 3a0pPYAHEHHSI aTMOC-
(epu, Boau, IpyHTY, SIKE NPU3BOAUTH A0 3a0pyIHEHHS MPOAYKTiB
XapuyyBaHHS, a TAKOX CIIOCIO XKUTTs MaTepi, sIKa BUHOILIYE IUTHUHY.

Cepen NMpUpPOIKEHUX BaJ PO3BUTKY HOBOHAPOIKEHUX:

Ha nepiomMy micui — KicTKoBo-M’s130Bi nedopMattii (16,7%)

Ha IpYroMy — BaJIM cepueBo-cyauHHOI cucteMu (13,1%);

Ha TPeThOMY — BaIM PO3BUTKY KiHIIiBOK (11,6%)

Ha YeTBEPTOMY — BaJau PO3BUTKY cTaTeBUX opraHiB (7,9%)

Ha IT’SITOMY — BaJay HepBoBoi cucteMu (6,3%)

Ha III0CTOMY — XPOMOCOMHa MatoJjiorist (5,6%)

Ha reHom moanHu BIIMBaloTh AedKi iH(eKii: xJaMiaii, MiKo-
IUIa3MU, ypearuia3Mu.

[x uacrimme croctepiraioTs y Joaeit 3 0cnabIeHO0 iIMyHHOIO
CUCTEMOIO. 3arpo3JIMBUMMU [Jisi TeHOMOHAY KpaiHM € pamialliiiHi
Ta XiMiuyHi 3a0pynHeHHs. 1106 3amoOirtm HapomXXEHHIO OiTed 3
FeHEeTUYHMMHU BajaMu, B YKpaiHi CTBOPEHO MEAWKO-T€HETUYHY
ClIyXO0y, sIKa Haga€ KOHCYJbTalliiiHy JOIOMOTY CiM’SIM.

I11. 3akpinienns 3HaHb yuHiB. (‘becida.)
1. 3a 1oMOMOroo SIKMX MOKa3HUKIB MOXHA OLIIHUTHU CYCHiJIbHE
3I0pOB’Sl HaceJeHHs?
. SIKi € TeMIIM 3pOCTaHHSI YMCEJIbHOCTI HaceJaeHHsI?
. SIKi € TUIK 3MiHU TIOKOJIiHB?
. SIKi OCHOBHI NPUYMHM 3HMKEHHSI HApOJXKYBaHOCTi?
5. Sxi mpuYMHM CMEPTHOCTI Mpale3aaTHOro HaceJeHHs?

FENEYS I )

IV. TomamHe 3aBaaHHS.
BuBunTH BinnoBigHY TEMY i3 MiApyYHUKA.
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Tema 5. 3aKOHOMIPHOCTI CIAIKOBOCTI
(7 200 + 1 200 pe3eperoeo uacy)
YPOK 4.

OcHoBHI MOHATTY reHeTHKA. MeToau reHeTHYHUX 10-
CJIiIKeHb.

Mera: BU3HAYUTU MpeIMeT FeHEeTUKU; chopMyBaTU 3HAHHS IIPO
OCHOBHI I'¢eHETUYHI MOHATTI i METOAU TNeHETUYHUX IOCIHi-
JI)KeHb; PO3KPUTU 3HAYEHHSI TEHETUKM B XKUTTI JIIOICTBA.

OCHOBHI MOHATTS i TePMiHU: T'€H, T€HOTUII, (PEHOTUIN, JOMiHAHT-
HiCTbh, peLIECUBHICTb, ajleJIbHi TeHU, T€TePO3UTOTU, TOMO3M-
TOTH, CHAJKOBICTb, MiHJIWBICTh; TiIOPUIOJIOTIYHUMI, TeHea-
JIOTIYHUM, TUTOT€HETUYHMMI, OJIM3HIOKOBHU, Oi0XiMiYHMIA,
MOMYJISILIAHO-CTAaTUCTUYHUIA METO/IN.

Oo6aagnanna: noptpet I'. MeHumens Ta iHIIMX TeHETUKIB; MOAETb
JHK, PHK; tabnnis «I'eHeTHYHA CUMBOJIIKa».

CtpyKTypa ypOKYy, OCHOBHMIi 3MiCT i METOIH pPoOOTH

I. Akryanizanisi onopHux 3HaHb Y4HiB. (‘becioa.)
1. [Ilo Bu po3yMi€Te Mig TakKol BJIACTUBICTIO OpraHi3My, sIK
CHagKOBiCTbh?
2. lIlo Take MiHJIUBICTB?
3. fIxa Hayka BMBYAE 1Ii BJIACTMBOCTI OpraHi3MiB?

I1. BuBueHHS HOBOro Martepiaiy.

MomuBanis. (Po3nosios.)

VY 1914 poui B AHIIi1 peMOHTYyBayin co6op. Pobotamu KepyBaB
Hamagok nepuoro repuora Iprocoepi Hxona TabosbTa, moxo-
BaHOI'O B LIbOMY co0opi y 1453 poui. IxxoH TaboasT OyB icTOpU4-
HOIO TTocTarTio. BiH BoroBaB mpotu 2KanHM I’ApK i 3arMHYB Bing
paH. YoTupHaausgTh NOKOJIIHb BiggiIsan gunapsd XV CTOITTS Big
MOro HallaIKiB moyaTrky XX croiiTTsa. Hamiamox po3kpuB rpo0-
Huuo. Te, 110 B Hili gexaB TabogbT, He BUKJIMKAJIO CyMHiBiB. Ha
KicTKax OyJu YIIKOKEHHS, 10 CBIIYWIM IPO paHU, 3raayBaHi
gitormucusgMu CtoJliTHLOI BifiHU. IIpo BCTaHOBIEHHS ITOPTPETHOI
CXOXOCTi He MOIJIO OyTH i MOBM. | TyT BUSIBUBCSI HECITIPOCTOBAHUIA
JIoKa3 CIIOPimHEHOCTI, OUIbII HAmilMHWM, aHIK 3acBigyeHi HOTapi-
YCOM T'e€HeaJIOTiuyHi JOKYMEHTHM: Ha OJHOMY 3 MHaJjiblliB CKejeTa JBi
damanru 3pocaucsa B ogHy. Hamiagox mopybaHoro paHiy3amMu
repuora pagicHO IPOCTSITHYB CBiKaM, 1110 OyJIM IIPUCYTHI ITiJ 4yac
PO3KPUTTS TPOOHMIII, CBOIO PYKY 3 pO3uUeIlipeHUMHU najbugmu. Ha
Tili cami pyLi, 110 1 y cKejeTa, Ti caMi ABi dajaHIu BUIVISIIANIN SIK
ofiHa. IX 3pOCTUB JOMiHAHTHUII FeH, PEHOTUIIOBUIA TIPOSIB SIKOTO B
MEeIMIIMHI Ha3uBalOTh cuM@anaHriero. OTakorw € cuia reHa. Taka
CcHJia CITaJKOBOCTI
1. Po3BuToK reneTuku. (Po3nosiov yuumens.)

I'eneTuka (Bifg rpellbKOIO CJIOBa genesis — IIOXOMKEHHSI, BU-
HUKHEHHSI) — 0ioJIoTiyHa HayKa Mpo SBUIIA CITAJKOBOCTI M MiH-
JIMBOCTi OpraHi3miB. TepMiH «reHEeTUKa» 3alpOBAIUB aHTJTIMChKUIA
Giosior i reHetnk Y. bercon (1906 p.).

Ilepiri cripobu 1ITy4HOro 3anwieHHsS (DiHIKOBOI MajabMU Oy
3po0sieHi B €rurti Ta Meconoramii 3a COTHI pOKiB 10 HAIOI €pU.

Y XVIII—XIX cT. 6arato 10CHiIHUKIB MparHyiu 3’sCyBaTu, SIK
MepenaloThCs O3HAKU 3 MOKOJIIHHS B MOKoaiHHS. B 1960—1970 pp.
HiMeLlbkuii OoTaHik KenbpeiiTep NpoBOAMB JOCHIAM 3i CXpelly-
BaHHS 2-X BUJIB TIOTIOHY. [iOpuayd Majiu O3HAKW JBOX OAaThKiB.
BueHi Toro yacy He 3yMiJIM PO3KPUTH MeEXaHi3My CIaaKOBOCTI.
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IToMunka ix mossiraja B TOMY, 110 BOHM Hamarajiucs BHUBYATU
YCIaAKyBaHHS BCiX O3HAK POCAWHU OIHOYACHO.

Ycenixu I'. Menpens. 3akonu I'. Menaensi.

1900 p. ne ®pi3 (lNonnangist), Koppenc (Himeuuuna), Yep-
MakK (ABCTpisl) HE3aJIEXKHO OAWH BiJl OMHOTO MEPEBIAKPUIN 3aKOHU
criagkoBocTi. Yepe3 16 pokiB miciss cMepti MeHaenss TpU OCHO-
BHMX 3aKOHU CHAAKOBOCTiI OyJiM Ha3BaHi MOro iMeHeM.

2. 'eHeTHYHA CHMMBOJIKA, MOHATTS, TepMiHU. (P03108i0b.)

P — GaTbKiBCBbKi OpraHi3aMu, B3sTi AJIsI CXpelllyBaHHSI;
F — nitk, riopuaHe ITOTOMCTBO;

— XiHOYa CTaTb, MATEPUHCHKUI OPraHi3M;
— YoJI0BiYa cTaTh, OATHKIBCHKMII OpraHi3M;

X — 3HaK CXpCllyBaHHA,

O — XiHKa;
[0 — 4ONOBIK;
O— — uumoo;

%El — ciM’s1, IiTU B MOPSIAKY HApOMXKYBAaHOCTI;

A — J1oMmiHaHTHaA O3Haka (mepeBaxarpya);

a — pelleCMBHa O3HaKa (MPUTHiYeHa);

AA — noMmiHaHTHA TOMO3MIOTAa;

aa — pelieCMBHA TOMO3UTIOTa;

Aa — TeTepo3urora;

Aa — ajieJIbHi TeHU (KOHTPOJIIOIOTh PO3BUTOK aIbTePHATUBHUX
O3HaK);

AaBb — ngurereposurora.

I'eHOTMIT — CYKYIHICTh CAIKOBUX (haKTOPIiB OpraHizaMy (TeHiB).

®eHoTHII — CYKYIHICTB YCiX O3HAK i BJIACTUBOCTEI OpraHi3my,
IO € Pe3yJbTaTOM B3a€EMOJil Fr€HOTUNY 3 YMOBAMM 30BHIllIHHOTO
cepeIoBUILIA.

3. MeToam reHeTHYHUX IOCHiIKeHb. (Po3nogioe yuumens 3 enemen-
mamu beciou.)

riOpUAONOTriYHMI — BHUBYCHHS CIIQAKOBOCTI IOJISITAE B TOMY,
IO MPO F€HOTUI OpPraHi3My CYISATh 3a O3HaKamu ((heHOTU-
MOM) HalaJKiB, OTPUMAHUX MPU MEBHUX CXPEIIyBAHHSIX;
reHeaJoriYHU — BUBYEHHSI POAOBO/IIB OPraHi3MiB;
LIUTOTEHETUYHUIN — JOCITIIKEHHSI 0COOJMBOCTEN XPOMOCOM-
HOIro HabOpy OpraHi3MisB;

MONYJISILIAHO-CTAaTUCTUYHUI — BUBYEHHSI YaCTOTH 3yCTpi-
YaJIbHOCTI ajiejieil y MomyJIsiisix OpraHi3miB;

0iOXiMIYHMI — aHaJIi3 CHAaAKOBUX 3aXBOPIOBAHb, OB’ SI3aHUX
i3 MOpyIIEHHSIM OOMiHY PEYOBMH;

OJIM3HIOKOBUI — BUBYEHHSI OJHOSIULIEBUX OJM3HSAT, 3 METOIO
3’sICyBaTU POJIb YMHHUKIB JOBKULIA Y (POPMYBaHHI (DEHOTUITY
OCOOMH.

I11. 3akpinjenns 3HaHb y4HiB. (Po36 ’a3y6anHsa Kpoceopoa.)
1. EnemMeHTapHa oguHULS CIaaKoBOCTi. (Iex)
2. CyKynHIiCcTb cniagkoBUX (haKTOpiB opraHiamy. (leromun)
3. BiactuBicTh OpraHi3aMiB HaOyBaTh HOBMX O3HaK ab0 BTpayaTu

MONePeaHi i BIUIMBOM Pi3HUX (hakTopiB. (MiHausicms)
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4. CyKynHICTh YCiX O3HaK i BJACTMBOCTEW OpraHizmy, 110 €
pe3yJIbTaTOM B3a€EMO/Iii TEHOTHUITY 3 YMOBaMM 30BHilLIHBOTO
cepenoBuiia. (DPenomun)

5. OpraHi3mMu, roMOJIOTiYHI XpPOMOCOMM $SIKOTO MalOTh pi3Hi
(opmu (anesi) Toro yu iHIIOro reHa. (lemeposucomu)

6. OpraHi3mu, gKi MicTATb iIeHTUYHI aneni. (lomozueomu)

. MeTop reHeTUUHUX JOCHiIXKeHb. (bausniokosull)

8. 3paTHiCTh OpraHi3MiB IIepegaBaTy IOTOMCTBY CBOI O3HAKU U
BJIaCTUBOCTI. (Cnaodkogicms)

~

VIR IS|IH|lxT ||

IV. Jlomamne 3aBaaHHsd.
BuBunTH BiInmoBimHY TEMY 3 MiApyYHUKA.
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YPOK 5.
3akonu I'. Mennens.

Meta: BUBYUTU OCHOBHI T'€HETMYHI 3aKOHOMIipHOCTi, MOHO- Ta
JUTIOpUAHE CXpelllyBaHHSI, BCTAHOBUTU, B YOMY IIOJISITAE
MPakKTUYHUI iIHTEpeC A0 LUX 3aKOHOMipHOCTEN.

OCHOBHI MOHATTA i TepMiHM: MOHOTiIOpUIIHE CXpeIlyBaHHS, JMTi-
OpuaHE CXpellyBaHHS, TiOpMIOJOTiYHUI METOM, aylesbHi
Tre€HU, TOMO- i FreTepO3UroTH, PO3IUEIUIEHHS 03HAK, JIOKYC,
T€H, TOMOJIOTiYHI XpPOMOCOMM, JUTE€TEPO3UTOTH.

Oo0aaagnannsa: Tabauui «MOHOTIOpUMIHE CXpellyBaHHS», <«Jluri-
OpuaHe cxpellyBaHHsI», AJMHaMiuHi Moaeli «MoHO- Ta qu-
TiOpUIHE CXpELIyBaHHS».

CtpykTypa ypOKy, OCHOBHMIA 3MicT i MeToaH poOoTH

I. Aktyani3anis onopHux 3HaHb.
BinHoBUTH TepMiHM i TTIOHSITTS.

1 romo- Hemmdpatop:

2 nomi- 1,9 (romo3urora)

3 -po3urota 2,6 (1OMiHAHTHICTb)
4 peHo- 3,8 (rerepo3urora)
5 reHo- 4,10 (penorum)

6 -HaHTHICTb 5,10 (reHOTHH)

7 pelie- 7,11 (peLieCUBHICTb)
8 rete-

9 -3urora

10 -Tun

11 -cuBHicTh
I1. BuBueHHS HOBOro Martepiaiy.

1. MoHoriopuaHe cxpenryBaHHS. 3aKOH OJHOMAHITHOCTI riopumiB
nepmoro nokoiHasg. (Ilepmmii 3akon Meunnens). (becida 3 euxopu-
CMAHHAM OUHAMIYHOI Modeni.)

P I'eHoTun Q AA x O aa
deHoTun YepBoHi bini
KBITKM KBITKM
TI'ameTn A a
F,  Tenorun Aa (100%)
deHoTHn Yepsoni (100%)
2. 3akoH po3menjieHns o3Hak. ([pyruii 3akon Mennens). (becioa.)
F, I'eHotun Q Aa x OAa
®eHoTUNn YepBoHi YepBoHi
KBITKU KBIiTKU
T'ametn A, a A, a
F, Tenorun AA, Aa, Aa, aa,
1:2:1 — po3slieIuIeHHS 32 TeHOTUIIOM
deHoTun YepBoHi, YEPBOHI, YEPBOHi, Ol

3:1 — posuieruieHHs 32 GEeHOTUIIOM

3. JluriOpuaHe cxpemryBaHHd. 3aKOH He3aJ1€XKHOT0 KOMOIHYBaHHS
cTaniB o3HaK. Tperiii 3akon Menaens. (becida.)

P O AABB  x O aabb
T'ametu AB ab
F AaBb

1
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P QAaBb xJ  AaBb

I'ameTn AB, Ab, aB, ab; AB, Ab, aB, ab
F, Tenorun 1AABB : 2AABD : 2AaBB : 4AaBb : 1AAbD :
: 2Aabb : 1aaBB : 2aaBb : laabb
denoTun 9:3:3:1

II1. 3akpinaenns 3HaHb y4HiB. (Po36’a3y6anns 3a0a4.)
3adaua 1

V nmoauHU reH IOJIJaKTWIil, SIKM 3yMOBJIIOE 1LIECTUIIANICTh,
JIOMiHY€ HaJl HOPMAJIbHOWO OyIOBOIO KUCTi. BU3dHauuTH, sika imo-
BipHICTb HapOMXKEHHS LIeCTUNAIMX AiTel y ciM’i, e 000€ OaThKiB
TE€TEPO3UTOTHI.

JHano:
I'en _|: A — moJigakTuiIisa
NOTiAaKTUITIL a — HopMa

Q Aa x TAa— WMOBIPHICTb HAPOIIXKEHHS 11IeC-
TUTTAIUX OiTe — ?

Po3sé’a3anna:
Aa Aa

T'ametn AX:A
a a

F AA, Aa, Aa aa
75% monimakTuist 25% wopma

1

Bionogios. VIMOBipHIiCTh HAPOIKEHHS IIECTUNATOl IUTUHU Y Liiil
ciM’1 ctaHOBUTDH 75%, a 3 HOpMaJIbHOIO OYyIOBOIO KUCTI — 25%

3adaua 2

B ciM’i, ne 000€ 6aThbKiB JO0Ope UyaM i OAUH 3 HUX MaB IJIaJKe
BOJIOCCS, a APYTUI — KydepsiBe, Hapoauacs riayxa IMTUHA 3 TJaja-
KUM BOJIOCCSIM. IXHS Ipyra auTvHa moOpe dysia i Mana KydepsiBe
BoJioccd. flka MMOBIpHICTh MOAAJBIIOI TTOSIBU TIYXUX JIiT€H 3 Ky-
YyepsiBUM BOJIOCCSIM Y 1Iiil CiM’1, KOJIM BiIOMO, 110 TeH Ky4epsBOro
BOJIOCCSI IOMIHY€E HaJl T€HOM TIJIaJKOTro, TJIyXxOoTa — O3HaKa pelie-
CHBHAa i 0OMIBiI Mapu reHiB 3HAXOAATbCS B Pi3HUX XpoMocomax?

JlaHo: anesi

I'en _|: A — HOpMmanbHUM
[JIYXOTH a — IJIyXxoTa

I'en B — kyuepsase

(opmu Bostoccs b — rmagke

fAxa AMOBIpHICTh MOSIBU INIYXUX IiTE€H 3 KydepsBUM
BOJIOCCSIM y Wil CiM’1?
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Po3ze’a3annsa

Aabb AaBb
i ?
aabb  AAbb
ab6o AaBb
T'ametn Ab AB
ab Ab
aB
ab

3amucyemo pemitky Ilennera

Q d AB Ab aB Ab

Ab AABb AAbb AaBb Aabb
HOPMAJILHUY | HOPMAJIBHUW | HOPMAJIbHUN | HOPMaJIbHUN
CIIyX, CIIyX, CIIyX, CIIyX,
KydepsiBe TIaaKe KydepsiBe TIaJKe
BOJIOCCS BOJIOCCS BOJIOCCS BOJIOCCS

ab AaBb Aabb aaBb aabb
HOPMAJIbHUI | HOPMAJIBHUN | ITIYXOTa, IIyX0Ta,
CIIyX, CIIyX, Ky4epsiBe TIaaKe
Ky4epsBe TIaaKe BOJIOCCS BOJIOCCS
BOJIOCCS BOJIOCCS

HopwmansHuii cinyx, KydepsiBe Bojioces 3/8 — 37,5%
HopwmansHuii cinyx, rnaake Bojoces 3/8 — 37,5%
I'nyxora, kyuepsiBe Bojoces 1/8 — 12,5%

I'myxora, rmagke Bojocesa 1/8 — 2,5%

Bionoesids. UMOBipHiCTh HApOIXKEHHS TyXOi 3 KydepsIBUM BOJIOC-
caM IuTUHU — 12,5%.

IV. Jlomamne 3aBaaHHs.
BuBunTHM BiIMOBiIHY TEMY 3 MiApyYHUKA.
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YPOK 6.

CraTucTHYHHMIA XapaKTep 3aKOHOMipHOCTel, BCTA-
HoBjenux I'. MennenaeM, Ta iX IUTOJIOTrIYHI OCHOBH.
ITpomixkHe ycnmaaKyBaHHS.

Mera: cpopMyBaTu PO3YyMiHHSI CTAaTUCTAYHOIO XapakTepy 3aKo-
HOMipHOCTe!, pO3IIUPUTH 3HAHHS PO LIMTOJOTIUHI OCHO-
BU 3aKOHIB CHAAKOBOCTi, MOMIMOWUTH 3HAHHS YYHIB IIPO
OCHOBHI ITOHSITTSI T€HETUKM.

OcCHOBHI NMOHATTA i TepMiHM: HEITOBHE NOMiHYBaHHsI, JOMiHAHTHa
ajiesib, pelieCUBHA ajie/ib, AUIreTepO3nUroTa, JeTaabHi TeHH,
peKoMOiHallisl, aHali3ylode cXpellyBaHHS.

Oo0aagHanHa: Tadmuii «Meiio3», «MoHO- Ta TUTIOpUIHE CXPEry-
BaHHSI», JMHAMi4yHi MOJEJIi.

CtpyKTypa ypoKy, OCHOBHMIi 3MiCT i MeTOIH pPoOOTH

I. Akryanizamnisi onopHuX 3HAaHb.

1. SIKy KinbKicTh TaMeT MOXe YTBOPIOBAaTHM OCOOMHA 3 TEHOTH-
nom AABD:
a) 2; 0) 3; B) 4; r) 1; r) 6araro.

2. 3a3HauTe, sIka 0OCOOMHA € TOMO3UTOTHOIO:
a) AaCc; 0) AACc; B) aacc; r) BBCc.

3. Sk Ha3MBa€TbCd CYKYMNHICTh TeHETUYHOI iH(dopMallil opra-
Hi3MY:
a) reHo(oH; 0) reH; B) T€HOTUII; r) ¢GeHOTHUII.

4. Ha3BiTh 3aKoHHU, SKi BigkpuB I'. MeHuenn:
a) 3aKOH OJJTHOMAHITHOCTI TiOpUIiB MepIIOro MOKOJiHHS;
0) 3aKOH pO3ILLUEIJICHHSI 03HAK;
B) 3aKOH HE3aJIeXKHOro KOMOiHYBaHHSI CTaHiB O3HAKM;
I') 3aKOH YMCTOTHU raMerT.

I1. BuBueHHS HOBOro Martepiaiy.
1. Tinore3a uncroru ramer. (‘becioa.)

CyTb ii moJsisirae B TOMy, 110 Mapy aJbTePHATUBHUX O3HAK, SIKi
€ B KOXXHOMY OpraHi3mi, He 3MillyIOTbCS i P YTBOPEHHI ramMeT
O OJIHIM BiJl KOXXHOI IMapy NEPEXOAITh 10 HUX Y YUCTOMY BUIJISIII.
OTxe, KoxXXHa ramMeTra MiCTUTh OAWH 1 TUTBKM OOWH TeH KOXHOI'O
TUILY.

2. LluToJioriyHi OCHOBM Ta CTATHCTHMYHMIA XapakTep 3aKOHIB cmaja-
KoBoOCTi. (Ckaadannsa cxem, becida.)
a) 'omo3urora, rereposurora. CopT ramer.
1 — romosurora 3a J0-
A + +A a + +a A+ + a MiHAHTHUM aJIeJIeM;
2 — rOMO3UroTa 3a pe-
1 2 3 LIECMBHUM aJieJIeM;
3 — rerepo3urora.

AA aa Aa

Y\ Y\ Y\
A A a a A a

1 2 3

1, 2 — roMo3uroTHi 0COOMHM (POPMYIOTh JIMILIE OJUH COPT raMerT;
3 — rerepo3uMroTHa ocooruHa POpMye JBa COPTU raMer.
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0) CraTHCTHYHMIA XapaKTep 3aKOHY OJHOMAHITHOCTI Ta 3aKOHY
po3iLenJieHHs.
P QOAA x Taa

/N /N

lametu A A a a
F, Aa (100% abo 1 3a HeHOTUIIOM i TEHOTUIIOM)
R TR
l'ametn A a A a
F, AA, 2Aa, aa

3a ¢peHoTUnoM 75%:25 abo 3:1
3a reHoTUIIOM 25%:50%:25% a6o 1:2:1

B) CTaTuCTHYHHI XapaKTep 3aKOHY He3aJIeKHOro KOMOiHyBaHHS
CTaHiB O3HAaK.
3a ¢peHoTunoMm — 9:3:3:1
3a reHoturioM — 1AABB : 2Aabb : 1AAbD :
2AaBB : 4AaBb :2 Aabb : 1aaBB : 2aaBb :
: laabb

3. Ilpomiknuii xapakTep ycnaakyBaHHs. (becida 3 eukopucmaHHiIm
intocmpauyitl niopyuHuka.)

YV Bunagky, KoJau XOIeH 3 ajejeil He AOMiHYyE Hal iHIIUM,
CIIOCTEPITa€ThCS SIBUIIE MPOMIXKHOIO YcHaakKyBaHHS. [erepo3m-
TOTHi OCOOMHU MalOTh ITPOMIXKHE 3HAYEHHS O3HAKM.

3aoaua 1.

OpHa i3 ¢popM LHUCTUHYPIi YCIIaAKOBYIOTHCS SIK ayTOCOMHA pe-
LIECUBHA O3HaKa. Ajie B r€TepO3UrOT CIIOCTEPIra€TbCs JIMILE IMil-
BUILEHUI BMICT IMCTUHY B C€Yi, B TOMO3UIOT — YTBOPEHHS 1IMC-
TUHOBUX KaMEHiB y HUpPKaX. BUzHaunT MOXIuBiI (popMU mposiBy
LIMCTUHYPIi B OiTelt y ciM’i, 1e oguH 3 0aTbKiB Ma€ lie 3aXBOPIO-
BaHHS, a APYTMi JIMIIE MiABUIIEHUN BMICT LIMCTUHY B CEYi.

JlaHo: anei

I'en — A — HopMa
LIMCTUHYPIi a — LUUCTUHYPIs
I'eHoTun — deHOTUI

AA — HOpMa

Aa — MiIBUILEHUN BMICT LIUCTUHY B cedi
aa — YTBOPEHHSI LIMCTUHOBUX KaMEHIB Y HUPKax

AKi MoXUBI (pOpMU MPOSIBY LIMCTUHYPIi B JiTeH y
cimM’1?

Po3é a3yeanns
aa Aa

I'emetn A
=,

F Aa aa
50% 50%
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Bionogio. VIMOBipHICTb HAPOIKEHHS IiTeii 3 MiIBUILEHNIM BMiCTOM
LUCTUHY B cedui — 50%, 3 yTBOpEeHHIM LIMCTUHOBUX KaMEHIB Y HUP-
Kax — 50%.

CraTUCTUYHUI XapaKTep IIPOMIKHOIO yeranakyBaHH: 25%:50%:25%
a6o 1:2:1 3a ¢GeHOTUIIOM i TEHOTUIIOM.

4. MeTtoau nepeBipku reHOTHILy TiOpUIHUX 0COOMH. (P031086i0b.)

AHaJi3yloue cXpellyBaHHSI — CXpellyBaHHSI YMCTO pelLeCUB-
HOI OCOOMHU i3 JOCHIIKyBaHOIO, TEHOTHUII SIKOI Tpeba BCTaHOBU-
THU. SIKIIO BHACIIIOK aHaji3ylo4yoro CXpellyBaHHS cepel Hallai-
KiB BilOyIeTbCSl PO3LICIUICHHS 3a (DEHOTUIIOM Y CITiBBiZHOILIEHHI
1:1, 3HAYUTH TEHOTHUII AOCIIIKYBAaHOTO 0AaTLKiBCHKOIO OpraHi3My
reTepO3UroTHUI (Aa).

3adaua 2.

Y kBacosi yopHe 3a0apBIEHHS HACIHHOI IIKIpKM TIOMiHY€E Haj
OivM. BU3HauYWTHM WMOBIpHICTh MOSIBU HACiHHS Pi3HOTO 3a0apB-
JICHHSI IpU CXpellyBaHHi: aa X Aa

HaHo: ajei
I'en 3a6apBieHHS — A — 4JopHe
HACiHHO1 1IKipKH1 a — Oine

aax Aa —?

Po3e’azanns

P aa x JAa
TR

a A a
F,  Aa, aa
Bionoeios. 3a ¢eHotunom yopHuii = 50%

oinuit = 50%
5. JleranbHi aneni. (Po3nogiov euumensi.)

I'enu, sIKi cIpUYMHSIIOTH 3arMOeb OCOOMH JO HAacTaHHS 3pi-
JIOCTi, Ha3UBalOTh JeTAJILHUMU. ['eHU, 1110 CIPUYNHSIOTH 3arn0deib
TUIBKU PELIECUMBHMX FTOMO3UIOT, HA3MBaIOTh PELIECUBHUMMU JIETaJIsI -
MU, T€HM sIKi JilIOTh JIMILIE HAa TeTEePO3UTOTH Ta JOMiHATHI TOMO-
3UTOTU — JOMIHAHTHUMM JieTajasaMu. JleTasai MOXyTb BUSIBUTHCS
SIK Ha paHHiX, Tak i Ha Mi3HiX CTadisIX po3BUTKY. |HOAI JIeTaIbHUIA
e(EeKT CIIPUYMHSETHCS HE OJHUM I'eHOM ab0 OAHI€I0 Mapolo I'eHiB,
a KOMOiHOBAHOIO Ji€l0 KiJIbKOX HeaJeJbHUX I'eHiB.

I11. 3akpinaenns 3Hanb yuHiB. (Camocmiiina poboma.)

VY nmoavHU HOpMasibHI Y€PBOHI KPOB’SHI TUIbLSI — €PUTPOLIM-
TU MaloTh Kpyrity (gopMy (peuiecuBHuil reH). [ToHan ¢to Minabiio-
HiB OCi0 cepea HaceJeHHsI TPOIYHMX paiioHiB Adpukm Ta Asii
MaloTh €pUTPOLIMTU CEepHOIoOAiOHOI hopmu. Take BeJIUKE IOIIM-
PEHHSI CEpIIONOAIOHUX EPUTPOLIMTIB MOB’SI3aHE 3 MiABUILIEHOIO
CTiliKicTIO poTH TpomiyHoi Majspii. [Tpore 25% niteit Bix U100y
LIYX JIIOAEN T'MHE IPOTAroM 2—3 POKiB XKUTTS BiJ CEpHOIOaiOHO-
KJIITUHHOI aHeMii. Bu3HauTe, 3 SIKMM T€HOTUIIOM 3a (DOPMOIO €pU-
TPOLIMTIB TUHYTb IiTH?

Bionogion: AA

IV. lomamne 3aBaaHHs.
BuBuuTH BignmoBiAHY TeMy 3 IMiApy4YHUKA.
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