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1. HeJII/I M 3aJJa49Y1 OCBOCHHUA JUCIUITIINHDBI

Hean: npenogaBanusi AUCHUILIMHBI 3aKJII0YAETCS B PACIIMPEHUU O0JIACTH 3HAHUS
CTYJIGHTOB O  MHOTOOOpa3Wu JKMBOTO  MHpa, CHEHUPUUECKHMX  OCOOEHHOCTAX
JKA3HENICSITENIbHOCTA OPraHU3MOB, CTPYKTYpPE YPOBHEW OpraHHM3allMy YKABOM MaTepuu W
GYyHKIMOHUPOBAHUM KU3HU. O3HAKOMIICHHE C HEKOTOPHIMU HAayYHO-UCCIIEI0BATEIIbCKUMHU
METOJIMKaMH CTIOCOOCTBYET MPUBIICYEHHUIO K UCCIIEI0BATEIBCKOM paboTe B LIETIOM.

3agaun:

- (opMHpOBaHHE Yy CTYICHTOB OCHOB KIAaCCU(PUKAIMKU >XUBBIX OPraHU3MOB H
YPOBHEW OpraHU3alNM KUBOW MaTEPUH,

- M3Y4YEHHE M OCBOCHHUE CO3JAaHHBIX CHCTEM YKU3HH, KOTOPBIE JIYUYIIMM YpPOBHEM
OTpaXXaroT KapTHUHY SBOJIIOLINH,

- OBJIAJICHHE 3HAHUSMU OWOJOTMYECKHUX HAyK, CTPOEHHUs KJIETOK M TKaHEH,
COCTaBHBIX YacTel (DepMEHTHBIX CUCTEM, KIIETOYHOI'O METa00IM3Ma, PU TOMOIIH KOTOPBIX
OMOJIOTHYECKHE CYIECTBa IMONYYaroT IMOJIE3HYI0 JHEPrui0, TEOPETUYECKUX TOJIXO00B
CHCTEMATHKH,

- IIUPOKOE M3YYECHHE H3MEHUYMBOCTH >KUBBIX OPraHU3MOB, HWHIMBUIYaJIbHOIO
pa3BUTHSA, KITaCCU(DUKAIINK U (PUITOTESHUH.

2. Mecto nucunmiuabl B crpykrype OIIOII BO

Jucturmuaa «buosiorusd» BXOAUT B 0a30BYI0 YacTh biioka Hampasienus I['eorpadusi.
buonorust sBAsieTcs TEOpPETUYECKOW OCHOBOM yueHuss o Oumocdepe, T.e. Toro Ooka
JTUCIUIUIMH, KOTOPbIE CBA3aHbl C U3yYEHUEM HCTOPUU BOSHUKHOBEHUS U PA3BUTHS IIAHETHI
3emnss. OHa CIYXHUT TeOpeTHUeCKoW 0a30ii reorpaduu, HKOJIOTHH, PACKPBIBAOIINX
B3aMMOJICHCTBUE OMOJOTMYECKMX U reorpauyeckux IMpoILECCOB ONPEACNSIONINX BCIO
cuctemy JNaHamagpTHOW cdepbl 3eMiId. Mo3HAHUWE OMOJIOTMYECKHX 3aKOHOB HEO0OXOIUMO
JUIS KOMIETEHTHOrO CIeluaincTa B 0o0JacTW 3HAHUM HAayK O 3emiie, paccMaTpUBAIOIIUX
UCTOPUYECKYIO AMHAMMKY NPUPOIHBIX CUCTEM M T€ MU3MEHEHHUs, KOTOpBIE MPOUCXOAAT B
HUX Ha COBPEMEHHOM 3Talle B YCIOBUAX I100ANbHBIX M3MEHEHHUH OKpYyKarolleil cpenbl u
0] BIUSIHUEM JICSITEIbHOCTH YeI0BeKa.

B cucreme dynmameHtampbHOrO reorpaduueckoro B IMIMPOKOM IUIaHE OOpa3oBaHUS
Kypc OMOJIOTHMH SIBJISIETCS COCTABHOM YacThlO €CTECTBEHHOW MOJTOTOBKHM CHEIUATHCTOB,
3aKJ1a/IbIBAIOIIUN OCHOBBI €0 €CTECTBEHHO-UCTOPUUYECKOTO MUPOBO33PEHUSI M MBILICHHUS.
Jlornyeckass M coAeprKaTeNIbHO-METOINYECKAs B3aUMOCBS3b JUCHUIUIMHBL «buonorus» c
eIWHBIM OJIOKOM JUCHMIUIMH, OOecrnedyrnBaeT HEOOXOIUMYI0 TPEEeMCTBEHHOCTh C
NOCIEAYIOIUMHA KypcaMu, TakKMMH Kak buoreorpadus, Dkonorus, Yuenue o Guocdepe,
buopasnoobpaszue, Jlangmadroenenne W MHOTUMHU ApyruMH. JlaHHas AMCHMILIMHA
SBIIICTCSA  HEOOXOAMMBIM  0a30BBIM  MPEAMETOM, VYCIEIIHOE OCBOCHHE KOTOPOTO
npeICTaBIseTCsl 00s3aTeNIbHBIM YCIOBHEM BCETO MOCIEAYIONIEro yueOHOro mpoiiecca.

Kypc «buonorus» mpemnogaercs B TeueHue 1 cemectpa Ha 1 kype (OPO). Ha
uzydeHne Kkypca «buonorus» orBoaurcs 108 wacoB (M3 HHX JIEKIMOHHBIX — 17,
nabopatopHbix- 17  u camocrosiTenbHas pabora cryneHToB-47 wyacoB). M3yuenue
JUCIUIUIMHBI 3aKAaHYMBAETCS HK3aMEHOM.

JlyucuunivHa siBnsieTcs: 00s3aTeNIbHOM.



3. TpeOoBanusi K pe3yjibTaTaM OCBOEHHS COAEPKAHMUS IV CHUILTUHBI

N3ydyeHre QUCHUILUIMHBI HANPAaBIEHO HAa (POPMUPOBAHME CIEAYIOLUIUX KOMIIETEHUUN B

cootBeTrcTBUM ¢ ®I'OC u OITOIT BO 1o jaHHOMY HanmpaBJIEHUIO MOJITOTOBKHU:

OIIK-2-crmocoOHOCTBIO HMCITOIb30BaTh IKOJIOTHUYECKYIO TPAMOTHOCTh U 0a30BbIC 3HAHUS
B oOnactu (U3UKH, XUMHUU, HaAyK O 3emye U OHOJIOTMM B >KU3HEHHBIX CHUTYAIHSX;

IIPOTrHO3UPOBATDH

IIOCJICACTBUA

cBoell  mpodeccHoHaTbHON

OTBETCTBEHHOCTH 3a cBou pemieHus (OI1K-2);

OK-7 -criocoOHOCTBIO K caMOOpranu3anuu u camooopaszosanuio (OK-7);

B PE3YIbTAaTC OCBOCHUA JUCHUILIINHBI 06y‘IaIOIlII/II\/'IC$[ JOJDKCH:

3HaTh:

OCHOBHBIE XapaKTEpPUCTUKH KU3HU KaKk (EeHOMEHa,

JCATCIIBHOCTH,

HCCTH

MPUCYLIETO IUIaHETE 3eMild,

Ba)kKHEHIIe OMOJIOrHYEeCcKHe MPOIECChl, MPOUCXOISIINE HA MAKPOMOJIEKYIIIPHOM, KIIETOYHOM,
TKaHEBOM, OPraHU3MEHHOM, IMOMYJSILIMOHHOM, 3KOCHUCTEMHOM U OHOC()EpHOM YpOBHSX
OpraHu3alMy >KMBOM MAaTe€puu; HMMETh NPEACTaBICHUS O CTPyKType OumopazHooOpasus,
TIOJIOKEHHSI COBPEMEHHOW TEOPHUM DBONIONMH B KA4eCTBE METOMOJIOTHYECKON 0a3bl
€CTECTBEHHOHAYYHOTO MBIILICHUS.

YmMmerb:

Hcnonp30BaTh 3HaHUSI O OMOJIOTMYECKUX TPYIIaX OPraHu3MOB, 3aKOHOMEPHOCTSIX

UX HACJIEJCTBEHHOCTH U U3MEHYMBOCTH, UX CTPYKTYpe U QYHKIIMOHUPOBAHUS, TTOJIOKECHUS
COBPEMEHHOM TEOPUH 3BOJIIOIUY AJIS PEUICHUS €CTECTBEHHOHAYUYHBIX 3a/1a4, MOHUTOPUHTA
OKPYKaIOIIEH CPEBI.

Baanern:

HaBpikamu pUMEHSATH 3HaHUS TI0 OUOJIOTHH B HAYYHOU JIEATEIHHOCTU B 00pa30BaTEIILHOM
mpolecce, Mpy PEelIeHUH MPAKTUYECKUX 3a7ad B cdepe MPUPOONOIb30BAHUS U OXPaHbI
MPUPOJIbI, TITIAHUPOBAHUS U peau3alii MPOrpaMM YCTOWYHMBOTO Pa3BUTHUS MPUPOIHBIX U
COIIMATbHO-3KOHOMHYECKUX CUCTEMBI.

4. CoaepxaHue M CTPYKTypa AUCLUIIMHBI (MOAYJIA)
4.1 CoaeprxaHue pa3jesoB JUCHUIIJINHbI
TemaTnueckuil IUIaH TUCIIUILINHEI.

No ®opmMma
pasena HaunmenoBanue paszaena Copnep:xanue paszaena TEKYILEro
KOHTPOJISI
1 2 3 4
1 buonorus kak cucrema Takconomuyeckue u GpyHaamMeHTaIbHbIE B.T
HayK OMOJIOTHYECKHE HAYKH. ’
A3y4arolast )KMBYIO 3aKoHbI (PUIOT€HETUYECKOTO PA3BUTHS. T
MaTEpHIO [TpuHIMNBI KTacCU(BUKAIIMH KHUBOTO.
2 Kierka. Knerounas CtpykTypa ¥ QyHKIIMHM KOMIOHEHTOB KJIETKH. 13
TEOpHUsl. OOMeH BelIeCTB U PHEPTUHU B KIETKAX T
IIpo- n sykapuoTnueckue KieTku. Jlenenue p
KJIETOK
3 OOMeH BemecTB 1 O6mras xapaktepuctuka. OOMeH BEIIECTB Ha 3
SHEPrUu YPOBHE OpraHu3Ma.




KpyroBoport BemiecTB B mpupo/ie (00MeH
BEIIECTB Ha YPOBHE OMOT€OIIEHO30B P
u 6uocdeps).
4 PazmHoOxeHmeE, becnonoe pasmuoxenue. Bererarusnoe T
MHAUBUAYAJIbHOE pazMHokeHHe CriopooOpa3oBaHHUe.
pa3BUTHE U [TonoBoe pa3MHOKEHUE. p
HENPEPLIBHOCTD XKU3HU | I'epmadpoautusm, naprenorenes. OHTOreHe3
5 ['eneTnaeckas Tpanchopmanus y GakTepuid. K
uHpopManus Crpykrypa u perukanus JJHK
Myrtarmonssliii ipornecc. Pexkomounarus JIHK. T
6 MeneneBckas reHetuka | ['eHeTnyeckne SKCIepUMEHTbI 113
Menpens. CxeMbl TeHETUYECKUX CKPEIIMBaHUM.
HezaBucumoe pacnpenenenue.
B3anmoneiicTBre reHoB. T
7 XpoMOCOMHas TEOpust ['pymiibl cuenaeHus: © XpOMOCOMBI.
HACJIEICTBEHHOCTH Kpoccunrosep u yactora peKOMOUHAIIMIA. T
Hacnenosanne
CHEIIEHHOE C MT0JIOM.
8 OCHOBBI 3BOJIIOIIUOHHON | MIcTOpus pa3BUTHS SBOTIOLIMHMOHBIX UJICH.
OMOJIOTHH. OCHOBHBIE TIOJIOKEHUSI TEOPUU €CTECTBEHHOTO PK
ot6opa Y./lapBura. POpMBI €CTECTBEHHOTO
oTbopa.
4.2 CTpyKTypa JTUCUUIJINHBI
OO6m1ast TpPyI0EMKOCTh TUCIMUIUIUHBI COCTaBseT 3 3aueTHbIX enuHuilbl (108 gacon)
TpynoemMKOCTb, 4acOB
Bua padore: 1-it cemectp Bcero
OO0u1asi TPY10€eMKOCTh 108 108
AyautopHas padora 34 34
Jlekuun 17 17
[Tpaktiueckue 3anstus (I113) - -
JlabopaTtopusie padoTs (JIP) 17 17
CamocrosiTeibHas padora 47 47
IToaroroBka u ciaua 3K3aMeHa 27 27
Buja uToroBoro KoHTpoOJIsi HK3aMeH JK3aMEH
Pazpenbl qucnumimeel, n3ydaemsie B 1 ceMectpe
KonngecTBo yacoB
No Bue-
pas- HaunmenoBanue paznena Beero AynutopHas pabota ayj.
nena pabora
JI 113 JIP CP
2 3 4 5 6 7
buosnorus kak cucrema Hayk, 9 2 2 6




M3y4arolas )KUBYI0 MaTEpUIO

Knerka. Knerounas Teopus 14

OOMeH BelecTB U YHEPTUU 9

Pa3MHO)KeHI/Ie, WHIUBUIYAaJIbHOC
Pa3BUTHUC U HCIIPCPBIBHOCTD KM3HMU.

10

I'eneTnyeckas nadopmanus 10

MenpaeneBckas reHeTHKA 14

XpoMOCOMHast TeOpus
HacJIeICTBEHHOCTH

10
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OCHOBBI ABOJIIOLUOHHONU OMOJIOTMHA 10
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HUroro: 81 17 17

4.3 JlabopaTopHbie padoThI

[=)

No
paszena

HaumenoBanue 1ab0paTopHbBIX paboT

Komn-Bo
4acoB

2 3

I

YPpOBHM OpraHu3aluy KU3HU

CprKTypa n (bYHKI_II/II/I KOMITIOHCHTOB KJICTKH

OOMeH BemecTB Ha YpOBHE OMOTeoneH030B U Onochepbl

[{uTonoruyeckre OCHOBBI Oecroioro (MHTO3) ¥ IIOJOBOTO
(Mei103) pa3sMHOKEHHS

MoHO- 1 TuruOpHuIHOE CKpEeUIMBaHNE

Kpoccunrosep. IloctpoeHne reHeTHYECKOH KapThl, COCTABIICHHUE
POIOCIOBHBIX

HacnegoBanue IIPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

OO\]O\M#WN»—‘»—&%

0IN| I || B | W

Teopust sBOTIOIUYU
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Hroro

[
N |

4.4 IlpakTuyeckue 3aHATHUS (CEMUHAPHI) HE MPETYCMOTPEHbI
4.5 KypcoBoii npoekT (KypcoBasi padoTa) He npelyCMOTPEHbI
4.6 CamocTosiTeJIbHOE M3YYEeHHE PA3/1esI0B U CHUIIINHBI

No
paszena

BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATCIIbHOC U3YUCHUC

Komn-Bo
4acoB

1

HpI/I3HaKI/I 1 OCHOBHBIE€ CBOMCTBA KHUBBIX OpTraHnU3MOB

[\

CTpyKTypHbIE KOMIIOHEHTHI Spa

XUMHUYECKHUH COCTaB IIUTOILIA3MBI

B3anmocBsI3p MeX1y OpraHu3MaMu ¢ Pa3IMYHBIMUA TUIAMH 00-
MeEHa BEIIECTB.

KocMmuueckas POJIb 3CJICHBIX paCTeHI/Iﬁ

buonoruueckas poab nojgoBoro pasmHokeHus. [logoBoit numoppuzm

Tumnel OHTOreHE3a U €T0 nepuoans3anus

XpomocoMHbIe abepparuu. [ eHHass HHXSHEepHst

B3anmoeiicTBre reHOB OTHOM aJTENTbHOW Maphbl

I[OMI/IHaHTHOCTB 1 PCLUCCCUBHOCTD

[IpuHIMI HE3aBUCUMOTO paclpeeeH!s] 1 0COOEHHOCTH NEPEIBUKEHUS
XPOMOCOM BO BpeMsl Mei103a

Metoapl U3ydeHUsT HACIEACTBEHHOCTH YEJIOBEKa

R|A| I NN [R[(RW]| W NN

TeopHH BO3HHUKHOBCHUS KU3HU
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| Hiroro

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU

5.1 UnuTepakTiBHBIE 00pPa3oBaTebHbIE TEXHOJIOTHH, HCIIOJIb3yeMble

B aYIUTOPHBLIX 3aHATUAX

Cemectp Bun Hcnonpzyemble HHTEpAaKTUBHBIE 00pa30BaTeNIbHBIC KonuyecTso
3aHITHS TEXHOJIOTHH 4acoB

1 1 Tema: MeHneneBckas TeHETHKa (CIaiij MPOEKTOp, 4
Kononnenkn)

1 JIP brocunTes Oenka (KOJOIUICHKH, CIIaiI- TPOEKTOP) 2

1 P Kpoccunrosep, CocTaBieHne poJoCIOBHBIX. 4
(KommsroTep, mpoeKkTop)

1 T XpOMOCOMHasl TEOPUS HACTEACTBEHHOCTH. 4
(KomnbroTep, mpoeKTop, KOJOIICHKH)

Utoro: 14

6. OnleHOYHBIE CPeACTBA AJIA TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH U

NMPOMEKYTOYHOM aTTeCTAlUMN

JK3aMeHAIlHOHHBbIEC OWJIETHI K HTOTOBOMY 3K3aMEHY

XpaHsATcs Ha Kadeape

Oﬁpa3um KOHTPOJIbHBIX 3aJaHUH MO0 OCTATOYHBIM 3HAHUSAM

3aganue Nel

Cxo0/11cTBO M pa3ianyune KUBOTHOM U paCTUTEIBHON KIIETKH.
DyHKIMOHATbHbIE 0COOEHHOCTH KUBOTO

3amanne No2

[MuTomnna3zma u ee coctaB. XUMHYECKUN COCTaB KJIETKU.
OpranusMm u okpyxaromas cpega. @akTopsl cpebl.

3amanme Ne3

Kiterounas teopusi.
Hcroprueckoe pa3BUTHE JKUBBIX CUCTEM.

3amanmne Ned

3aKOHOMEPHOCTH HacJeAOBaHUs ycTaHOBJIEHHbIE ['. Menaenem.
['maBHBIE KOMIIOHEHTHI KJIETKHU. VX cTpoeHre U (HyHKITUH.

3amaune No5

I'maBHBIC HaITpaBJICHHUS 3BOJIFOIIMHA OPraHUYCCKOro Mupa.
COBpeMCHHLIG MMpCACTaBJICHUA 00 9BOJJIIOIIMH.

3amaune Ne6

KpyroBopot opraHn4eckoro BemecTBa B 9KOCUCTEMAX.

IIepcriekTUBBI

pPa3BUTHA OMOJIOTUYECKUX HayK.




TecThl 17151 IPOBeieHUSI TEKYIIEr0 KOHTPOJISA M POMEKYTOYHOM
aTTeCTAlMU [0 UTOT'aM OCBOEHHS JHCIHUIIIMHbI

KomnbroTepHoe TeCTUPOBAHME
1. Buosorusi Kak cucreMa HayK, M3y4alwuias ;KUBYK) MaTepPUIo
I:
S: @yH/1aMEeHTaIbHBIMU SIBJIIIOTCS. HAYKU
o011as 300J10TUsA
300J10THsT OCCIIO3BOHOYHBIX
+: GU3HOIOTHS U IKOJIOTHUS
OoTaHuKa
9KOJIOTHS 1 OOTaHHKA
I:
TakCOHOMUYECKUMH SIBIISIOTCS HAYKH
DKOJIOTHS
CHCTEMAaTHKa
MOJICKYJISIpHAsT OMOJIOTHUS
+: MEKpOOHOJIOTHS
TeHETHKA MOMYJISIuil
I:
['maBHBIC pa3inuyuns MEXAY PACTUTEIbHBIMHU U )KUBOTHBIMU OpraHU3MaMu 00YCIIOBUIIO
pa3HbIi TEHETUYECKUI KO
XAMUYECKHH COCTaB
CTPOCHUE MOJICKYJI
Pa3HOTUITHOE CTPOCHHE Teja
+: pa3nauuusd 1o crnoco0y MUTaHUs
I:

@uUIOreHeTHYECKUMHU MPU3HAKAMHU PA3BUTHS Y YEJIOBEKA SIBIISIOTCS
+: OJTHOKJIETOYHAS CTa/usA, OJ1acTyna, racTpysia

JIBYCTOPOHHSII CHMMETPHUSI U XOpJia

OIHOKJIETOYHAas CTaauAd, HOHyJ'ISIHI/ISI u O6p2130BaHI/I€ BHUIA
MOKPOBUTEIBCTBEHHAs OKpacKa

MJIaBaTeIbHbIC MEPETTOHKH

I:

@uUIOreHeTHYECKUMHU MPU3HAKAMU PA3BUTHS Yy PACTEHUH SIBIISIOTCS
+: OJTHOKJIETOYHAS CTaJUsI; HATUINE XJIOPOIIACTOB
OJIHOKJIETOYHbIE KOPHEBBIE BOJIOCKU

HaJIN4Yne HHTOHH&SM&TI/I‘—I@CKOﬁ MeM6paHI)I

HACEKOMOOIIBIIICHUE

BCTpOOHI)IJ'IeHI/Ie

I:

Apomopdo3aMu y pacTeHHI MOYKHO CUUTATh
BETPOOTbIJICHHE

+: HajnM4Ke BETKA, MHOTOKJIETOYHOCTb, HAJIMYKE TUI0AA
HaJu4ue TKaHEH U OpraHoB;

BETPOOINBIIIEHUE U 300XOpUs

HACEKOMOSITHOCTb

I:

Apomopdo3zamul y KUBOTHBIX MOKHO CUUTATh



+: MHOTOKJIETOYHOCTb U JIESTOYHOC JIbIXaHHE
MTOKPOBUTEIHCTBEHHAS! OKpPAcKa U 300X0PHS
¢dbopma Tena

JIBOWHOE JbIXaHUE

TETUIOKPOBHOCTh

I:

OTKa3 OT THUITOJIOTMYECKOM KOHIICTIIINY BUA BBI3BAJIO COOOpaKEHUE

MIPUPO/IA TPOU3BOIUT 0coOeli U HIUero 0oJee. BUIBI B IPUPOJIC PEATbHO HE CYIIECTBYIOT
KOHIISIIUS MO YePKUBACT MOMYJISIUOHHBIA aCIICKT BUAA

+: CTENMEHb pa3Nuyus HEllb3sl CYUTATh PENIAIOIIUM KPUTEPHEM TPU BO3BEICHHUU TAaKCOHOB B pPaHT
BHIA

pasnu4HbIe PEHOTHUTIBI, TIPUHAICIKAIINE K OJHOUN MOMYIISAINUNA, MOTYT CYUTATHCS PAa3HBIMH BHIAMHU
I:

Konuenuus Buna, koropoi npuaepxkupaics K.JIunuei
+: TUIIOJIOTHYECKAas

HOMMHAJIMCTHYCCKOM

OMOJIOrHYECKOM

OMHOMUHWINCTHYECKON

I:

O MophoPpU3NOIOTHYECKOM PErpecce CBUIETENbCTBYIOT

+: yrpaTta OpraHoB NUILEBAPECHUS U PELyKLUs KOPHEN
BHEOPTaHM3MEHHOE ITUIIICBAPCHUE

JIUIIEHUE YETBEPOHOTOCTH, XJIopoduiia

BHJIOM3MEHEHUE KOPHEH

MOSABJIEHUE CHECIUATU3UPOBAHHBIX OPraHOB, PEAYKIHS KOPHEH
I:

Mopdodusnonoruueckuii perpecc CBUIAETENBCTBYET O OMOIOTUYECKOM perpecce
Ja

+: HET

Jla, €CIIA 3aTParuBacT )XU3HEHHO BaYKHbIE CUCTEMBI

11a, TOJIKO B KPYITHBIX apoMopdo3ax

I:

[lo He3HayuTENBHBIM KOCTHBIM  OCTaTKaM  BOCCO3JaTh  IIEJIBIH  OpPraHU3M  MOMOXKET
bunoreHeTUYECKUI 3aKOH

ABOJTIOIIMOHHBIE U3MEHEHHS BCETa SIBIISIOTCS MPHUCIOCOOJICHUSIMHA K M3MEHUBIIUMCS YCIOBHUSAM
cpenbl

ABOJTIONUS MTPOIIECC HEOOPATHMBIIA

SBOJIIOLMS OPTAaHU3MOB BCET/1a COMTPOBOXKIAETCS JUBEPIEHIIMEHN YacTeil 1 OpraHoB

OHOJIOTMYECKHI 3aKOH

+: 3aKOHBI KOPPETSALUHU, I COOTHOCUTEIIBHO Pa3BUTHS OPraHOB
I:

B pa6orax KopaneBckoro ¢ Ascidiae Hamen cBoe OTpakeHHE 3aKOH

ABOJIIOIIMOHHBIE M3MEHEHHs BCETJa SIBISIOTCS MPHUCIOCOOICHHUSIMH K HM3MEHHUBIIUMCS YCIOBHUSM
cpezsl

ABOJTIOIIHS TTPOIIECC HEOOPATUMBII

IBOJTIOIIHSI OPraHU3MOB BCET/Ia COITPOBOXK/IACTCS JUBEPTEHITCH YaCTe U OPraHOB
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+0OUOreHETUYECKUN 3aKOH
3aKOHBI KOPPEJSIMH, HIIH COOTHOCUTEIILHO Pa3BUTHS OPraHOB
I:

OUIIOTeHETUYECKHH 3aKOH, TPOUJUTIOCTPUPOBAHHBIN XOIOM BOJIIOIMH OEpe30BOH TS ACHUIIBI
ABOJIIOIIMOHHBIC U3MEHEHHS BCETa SIBIISIOTCS MPHUCIOCOOJICHUSIMH K M3MEHUBIIUMCS YCIOBUSAM
cpensl

+: 3BOJTIOIHS TIPOLIECC HEOOPaTUMBIT

3BOJIIOLMSA OPraHU3MOB BCETJAa COMTPOBOKIAAETCS TUBEPTCHIMEN YaCTEN U OPraHOB

OMOJIOTMYECKHH 3aKOH

3aKOHBI KOPPEJSALMU, HJIH COOTHOCUTEIIBHO Pa3BUTHUSL OPTAHOB

I:

[Ipeamerom u3ydeHust o0IICH OMOTOTHH SBIIACTCS

CTpOcHHE U (DYHKIIUU OpPTaHu3Ma

MIPUPOJIHBIC SIBJICHUS

+: 3aKOHOMEPHOCTH Pa3BUTHUS U (YHKIIMOHUPOBAHUS KUBBIX CUCTEM
CTpoeHHe U (QYHKIIUU PACTEHUI U )KUBOTHBIX

I:

Beicimm ypoBHEM OpraHU3aIiy )KU3HU SBISETCS
+: 6rocdepHsbIi

OMOTeOIICHOTHYECKHIt

MOMYJISIUUOHHO-BUI0BOM

OpraHU3MEHHBIH

I:

[IepBbIM HaAOpPraHU3MEHHBIM YPOBHEM JKU3HU SIBIISCTCSA
o6uochepHbIit

OMOre0lEeHOTUYECKU I

+: MOMyJAUOHHO-BUIOBOM

OpraHU3MEHHBIN

I:

[lepBbIM OpraHU3MEHHBIM YPOBHEM >KM3HU SIBIISIETCS
KJIETOYHBIHA

TKaHEBOM

+: MOJIEKYJISIPHBIN

OpraHU3MEHHBIN

I:

B camplii panHuit nepuos pa3BuTHs OMOJIOTHH OCHOBHOM METOJ MCCIICTOBAHUS
SKCIIEPUMEHTAIBHBINA METOL

MHKPOCKOTIHS

CPaBHUTEIBHO-UCTOPUUYECKHU I

+: MeTOJT HAOJIIOZICHUS U OTHCaHUsI OO BEKTOB

I:

TepMuH «3KOTOTHS» MPEITOKEH
+: O. 'exkenem

3. Jlepya

B.. Bepranckum
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X.b. Jlamapkom
I:

buonorust — cucrema Hayk

+: pyHIaMEHTAaTBHBIX M TAKCOHOMHYECKHUX
(dbyHIaMEHTAIBHBIX U TYMaHUTAPHBIX
CUCTEMATHNUYCCKHUX U TAKCOHOMHUYCCKUX
(dhyHIaMEHTANIBHBIX U CUCTEMATUKO-TeorpaduueCKux
I:

Knerka sBnsiercs

+: 3JIEMEHTApHOU U CTPYKTYPHOM €IMHUIIEH KUBOTO
[JIABHBIM YPOBHEM OpraHU3alMd MAaTepUU
CTPYKTYpoOii Onochepsl

OCHOBHBIM OHOJIOTUYECKUM TTOHIATHEM

I:

DHTOMOJIOTUS

Hayka o 6uocdepe

+: U3y4aeT KU3HEICATCIIbHOCTh HACEKOMBIX
M3Yy4aeT HBOJIOLNIO 0ECIIO3BOHOYHBIX JKUBOTHBIX
HayKa 0 (PU3HOJIOTHH

I:

OpHMM U3 TJIaBHBIX CBOMCTB KU3HU SIBIISIETCS
nepepadoTka

paborta

+: JIBUJKCHHE

MUHepaTu3alus

I:

Ha monynsinnoHHO-BUIOBOM YPOBHE OpraHU3aIMU )KHUBON MaTEpUN H3ydarOTCs
COCTaB U CTPYKTYpa OMOIIEHO30B

OTJIeNIbHbIE 0COOU

0COOEHHOCTH JKU3HEIEATEIIbHOCTH OpraHu3Ma

+: CTpyKTypa NOomyJIsAun

I:

CoBpeMeHHOH U TJIaBHOW KOHLIETIIIMEN BUAA SIBISETCS
+: Ononoruueckas

HOMHHAJIMCTHUECKAs

CHUHTETHYECKAs

TUIIOJOTHYEeCKas

I:

OCHOBHOM 3BOJIOLMOHUPYIOMIEH €UHULIEN SBIISIETCS
0co0b

+: Oy

ouochepa

OpraHu3M

I:



OCHOBHOU TAKCOHOMHUYECKOU €IUHULIEN SIBIIETCS
pon

+: BUJ

KJIacc

0c00b WJIN OPraHu3M
I:

[Tonmymnsuus 370 -

COBOKYITHOCTb 0COO€H pa3HBIX BUJIOB

COOOIIECTBO OJJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB
KaTeropusi MEXBUOBBIX OTHOILICHUN

+: COBOKYITHOCTb 0COO€H OJJHOTO BHAA OOUTAIONINX Ha ONPEACIICHHON TEPPUTOPHH
I:

COBpEeMEHHYIO UEPAPXHIO KUBBIX OPraHU3MOB M3y4aeT HayKa:
MOP(OIKOJIOTHS

MOPQOJIOTHS U IKOJIOTHS

IKOJIOTHUS

+: cUcTeMaTHuKa
I:

DneMeHTapHO! eMHUIIEH Ha MOJIEKYJIIPHOM YPOBHE SIBIISIETCS
pox

+: reH

CII0KHAsi MOJIEKYJ1a BEILECTBa

aJIenb

XUMHUYECKOE B3aUMOJIEHCTBIE
I:

bunapnyto kiaccugukanuo BBenl
Y. J{apBun

+: K. JIunnen

B.U. BepHanckuii

K.b. Jlamapkom

Apucrorens

I:

PGHKI/IMI/I Ha3bIBAXOTCA BUJbI

YUCJICHHOCTb KOTOPBIX HCYKJIIOHHO IMaAacT

CITACCHUEC KOTOPBIX BO3MOKHO TOJIBKO IIPH CIICHHUATIBHBIX MEpaxX OXpaHbI

+: UMerIue MaJlyr0 YUCIICHHOCTb U OFpaHI/I‘-ICHHHﬁ apcall, KOTOpPbIC MOI'YT HNPHUBCCTU K HUX
HNCYC3HOBCHUIO

COCTOSIHUC ITOMYJIALIMA MaJIO U3YUYCHO

VY4eHslil CO3/1aBIINI NTEPBYIO SBOIOLHOHHYIO TEOPHUIO
+: Jlamapk

KroBbe

apBun

JInnnen
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Cnoco0OHOCTh KUBBIX OpraHu3MOB MOAACPIKUBATH IMOCTOAHCTBO CBOCTO XMMHUUYCCKOI'O COCTaBa U
WHTCHCUBHOCTh TCUCHHUS (PU3NOJIOTHUECKUX MTPOIIECCOB HA3hIBACTCS

peduiekc

+: aBTOpEryJIsIus

JMCKPETHOCTh OpraHu3Ma

PUTMUYHOCTBIO

I:

[Tepuonnueckue U3MEHEHUSA WHTECHCUBHOCTHU (hU3HOTOTHIECKHIX byHKIUH u
dbopM0o0Opa3oBaTEIHHBIX MPOIECCOB C PA3IMYHBIMU NIEPUOAAMHU KOeOaHU

JUCKPETHOCTD

+: PUTMUYHOCTh

aBTOPETYIIALIUA

roMeocras

I:

DOBOJIOIMOHHOE HAMpaBlIeHHE, COMPOBOXKIAIOILIEECS] MPUOOPETEHHUEM KPYIMHBIX H3MEHEHHA
CTPOCHHUSI OpTaHU3Ma

ajoreHes

+: aporeHes

KaTareHes

HIMO0aJaITals

I:

DBOJIIOLIMOHHOE HATIPABJICHUE, COMPOBOXKIAIOIICECS IPUOOPETCHUEM UIN0A ATl
aporeHes

+: alJIOTeHe3

KaTareHes

apomopho3

I:

DBOJIIOIIMOHHOE HAIIPaBJICHHUE, COMTPOBOK/IAIONICECS YIIPOIIEHUEM OpTaHU3aIlun
apomopho3

+: KatareHes

aJiJIoreHe3

nanuoagarTanus

I:

Apomopdo3 mpencTabisieT co0oit

HBOJIIOLIMOHHBIE U3MEHEHUS, CIIOCOOCTBYIOIINE MPHUCIIOCOOJIEHUIO K OIpPENeIeHHBIM YCIOBHIM
Cpelibl

+: SBOJIIOIIMOHHBIE U3MEHEHHUSI, BEYyIINe K 00IIeMy MOJbeMY OpraHU3aIlH

9BOJIIOLIMOHHBIE U3MEHEHUS, BEAYIINE K YIPOIICHUIO OPraHu3alnun

OMOJIOTHYECKHI TPOTrpecc, KOTOPHIN JOCTUTAETCS UAN0AIANTAIIMEH U OMOJIOTMYECKUM PETPECCOM
I:

Wnuoamanranus

ABOJTIOIIMOHHBIC H3MEHEHHUSI, BEIYIIHE K 00IeMYy TOIbEMY OPTaHU3aIUH

+: MeIKHe 3BOJIOIMOHHBIE M3MEHEHUS, CIOCOOCTBYIOIINE MPUCIOCOONICHUIO K OMpeelIeHHBIM
YCIOBUSIM CPEbI

14



3BOJIFOIMOHHBIC HU3MCHCHUA, BCI[YH_[I/IG K prOH_IeHI/IIO OpFaHI/IBaHI/II/I, HO TIIOBBIIIAKOIINEC
MIPUCIIOCOOICHHOCTD K (haKTOpaM CpeJIbl

OMOJIOTUYECKHI TPOTrpecc, IAOCTUTAIOIIMICS HWANOAanTanueld, OWOJIOTHUYECKUM pErpeccoM u
OOIBIION IO TOBUTOCTHIO

I:

DneMeHTapHas CTpYKTypa BHJIA, B (hOpMe KOTOPOii OH CyIIECTBYET
BO3pacTHasI CTPYKTypa

I10JIOBAsi CTPYKTypa

+: MOy

MIOJIBU]L

I:

TpynHocTH npuMeHeHus: OMOJIOTMYECKOM KOHIIETIUY BUJIA!
+mapTeHoreHes

H0JIOBOI TUMOppH3M

noIuMopPu3M

repMagpoaAuTU3M

I:

Nxtrnonorus

M3Y4aeT IBOJIOLNIO OECIIO3BOHOYHBIX KUBOTHBIX
U3Y4aeT )KU3HEAEATEIbHOCTD HACEKOMBIX
+u3yyaeT ppl0 U KPYIrJIOpOTHIX

M3y4aeT IPECMBIKAIOIIUXCS U 36MHOBOHBIX

I:

I'eneanornyeckuii METOA UCCIEA0OBAHUS UCIIOJIB3YET HAYKa
CHCTEMaTHKa

HUATOJIOTHS

+TEHETHKA

dusnonorus

I:

Pa3BuTtHe oprann3ma )KHBOTHOTO OT MOMEHTa 00pa30BaHUsI 3UTOTHI JIO POKICHHS U3ydaeT HayKa
reHEeTHKa

buznonorus

Mopdonorus

+aMOpHOIOTHs

CHCTeMaTHKa

I:

OpHUTOJIOTHS 3TO

paszielt 300JI0TUH, U3y4YaIOUIUil pbI0 U KPYTIIOPOTHIX
+paszaen 30070TUH, U3YHArOIIAN ITHI

paszeln 300JI0TUH, U3YYaIOIINH HACEKOMBIX

paszaeln 300JI0TMH, U3YUYarOIIUH TPECMBIKAIOIINXCSI

I/ISYLICHI/ICM MHOT" 006pa3H;1 JKHUBOTHBIX, UX KJIE[CCPI(I)HKB.I.IPICIZ 3aHUMACTCA HAaYyKa
OKOJIOTUsA
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TeHeTHKa
+cucreMaruka
busnonorus
dbeHeTnka

I:

Kaxk Ha3pIBaeTcs myTh MO3HAHUS OT CIOKHOTO K MPOCTOMY?
MUHUMAJIA3M

MAaKCHUMaJIM3M

+peayKUuaHu3M

BUTAJIN3M

I:

OOMeH BellecTB U IPEBpaLEHHE YSHEPTUHU 3TO MTPU3HAK

XapaKTEPHBIN JUIS TEJ )KUBOU U HEXKUBOU IIPUPOABI

+110 KOTOPOMY JKHBOE MOYKHO OTJINYUTH OT HEKUBOTO

110 KOTOPOMY OJAHOKJIETOYHBIE OPTaHU3MBbI OTINYAKOTCS OT MHOTOKJIETOYHBIX
10 KOTOPOMY KMBOTHBIE OTJIMYAIOTCS OT YEJIOBEKA

II. Knerka. CTtpoenune u pyHKIIMHA OPraHOUA0B

[TonoxeHue, COCTaBIISIIOIIEe OCHOBY KJIETOYHON TEOPUHU

+: BCe OpraHU3MBbI COCTOST U3 KIIETOK, U BCE KJICTKU 00Pa3yrTCs U3 KIIETOK
BCE KJIETKU 00pa3yloTcs U3 KIETOK, 1 OHU HEU3MEHIEMbI

KJIETKH aBTOTPO(OB MPEACTABISIIOT COO0H OCHOBHBIE IJIEMEHTHI KU3HU
BCE KJIETOYHBIE MEMOPAHBI COCTOST U3 JIMIUIOB U OEJIKOB

BCE€ KJIETKHU COJIepKaT sIAPO

I:

Opranensl - 3To

+: MOCTOSIHHBIE CTPYKTYPBI IIUTOILIIa3MBbI

OTHOCHUTEIIBHO HETIOCTOSIHHBIE CTPYKTYPbI

CTPYKTYPBI, OCYIIECTBIISAIOIINE CBSA3b C BHEIIHEW Cpesion
4acTH KJIETOK OJJHOKJIETOYHOT'O OpraHu3Ma

YaCTHU KJICTOK MHOTOKJICTOYHOT' O OpFaHI/ISMa
I:

Bxrouenus - aTo

BaKyoJISIpHAsl CUCTEMA

rJIaBHBIE KOMITIOHEHTHI KJIETKH

+: OTHOCUTEIBHO HEMOCTOSHHBIE CTPYKTYPBI IUTOIIIA3MbI
COBOKYITHOCTb KJIETOK TKaHU

KaHaJbleBask CTPYKTYypa UTOILIa3Mbl

I:

buonorudeckas MeMOpaHa COCTOUT W3
+: OEJIKOB U JIUIHI0B

ATO;

YTJICBOJIOB

JIUTIHJIOB U YTJIEBOJIOB
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BOJBI

JIByx MeMOpaHHOE CTPOEHUE UMEIOT OpPraHeLIb
JIN30COMBI

KOMIUIEKC [ onbaxu

+: MUTOXOHAPUU

prUOOCOMBI

SHJOIUIA3MaTUYECKUN PETUKYIIYM

I:

Oprasnenia, CBA3bIBAIOIIAS KIETKY B €IMHOE LIETIOE
MHTOXOHIPUS

pubocoma

KoMIuIieKC [ onbmxu

JIM30coMa

+: SHI0IIA3MATUYECKUI PETUKYITYM

I:

Benyuyto ponb B aBToNM3€ U aBTO(aruu Urpaet
9HOIUIA3MaTUYECKUNA PETUKYITYM

KOMIUIEKC [onbxn

+: Iu30coMa

pubocoma

MUTOXOHJIPUS

I:

Pu0O0ocoMBI BBITTOIHSIOT

cunte3 ATD

CUHTE3 )KHPOB

+: cMHTE3 OEJIKOB

(hOTOCHHTE3 B PACTUTENIHHBIX KIIETKAX
CUHTE3 YIJIEBOJOB

I:

B cocraB pubocom BxoauT
+: 6enku u PHK

JIMITN AbI

ATD

JIHK

AJI® u ATD

I:

B o0Opa3oBanuu 1M30COM IPUHUMAET y4acTHe

+: kommuieke I'onpmpxu

MHUTOXOHJIPUHU

pubocoma

LIEPOXOBATBIM DHIOIUIA3MAaTHYECKUN PETUKYITYM
IUIAJIKUH SHIOIIIa3MAaTHYECKUI PETUKYITYM

I:
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BuyTpeHHue CTpYKTYpbl MUTOXOHAPUI
I'paHBbI

+: KPUCTEI

MaTpPHKC

CcTpoMa

Jamera

I:

OKHCIICHUE OPraHUYECKUX BELIECTB MPOUCXOINUT B YACTH MUTOXOHIPUH
KPHCTHI

+: MaTpHUKC

HapyXHasi MeMOpaHa

BHYTpEHHSAA MeMOpaHa

cTpoma

MMuUTOXOHIPUM HA3bIBAIOT YHEPIrETUUECKUMHU CTAHIIUAMU KJIETOK T.K. OHU
OCYLLECTBIISAIOT CUHTE3 OesKa

OCYULIECTBJISIOT CHHTE3 YIJIEBOJIOB

+: ocymectBisitoT cuHTe3 ATD

pacwemieane ATO

CUHTE3 )KMPOB

I:

ToNbKO 1151 PACTUTENBHBIX KJIETOK XapaKTEPHBI
riiajikasi SHJI0ILIa3MaTH4YECKas CEeTh

+: IIacTU bl

MUTOXOHIPUU

JIN30COMBI

pudOCOMBI

I:

Kannii B s)kxu3He1eITEIbHOCTH KIIETKH

CHOCcOOCTBYET 00Pa30BaHUIO TITMKOKAIUKCA

+: y4acTBYET B IIPOBEICHUH BO30YKICHUN U UMITYJICOB
BxoauT B coctaB PHK

Bxoaut B coctaB JJHK

IIPUHUMAET ydacThe B cuHTe3e ATD
I:

Snpo He XapaKTepHO Ui OPTaHU3MOB
aBTOTPOQBI

reTepoTpodsl

MHUKCOTPOQBI

+: IPOKapHUOTHI

9YKapHOTHI

I:

XpOMOCOMBI B Mpezenax sjipa pa3andaroTcs
+: [0 CTPOCHHUIO U TI0 PYHKIHUSIM
110 TOTOBHOCTH K M€03y



10 XMMUYECKOMY COCTaBY
10 TOTOBHOCTH K MUTO3Y
10 CTETIICHU CIUPAINU3ALUU

I:

Ponw sapeika coctout B popMupoBaHUU
MHTOXOHJPUI

JIM30COM

+: pubocom

OIIC

I:

K HemeMOpaHHBIM OTHOCSATCS] OPTaHOUIbI
OIIC

PO

MUTOXOHJIPUHU

+: KJIETOYHBIN LICHTP

I:

K MeMOpaHHBIM OTHOCSITCS OPTaHOU/IBI
KJICTOUHBIN LIEHTP

MUKPOTPYOOUKH

+: I1acCTUIbI

puOOCOMBI

I:

JIN30COMBI BBIIOJIHSIOT

cuHTe3 Mojekyn ATD

TPaHCIOPT BELLIECTB

+! y4aCTBYIOT BO BHYTPHUKJIETOYHOM HUILEBAPEHUHU
CUHTE3 NOJIUIENTHIHBIX LIETI0YEK

I:

mepoxoBatast DI1C BeimonHseT
o0pazoBaHue pubocom

CHHTE3 YTJIEBO/IOB ¥ JIIIH/IOB

cunte3 PHK

+: TPaHCIIOPT BEIIECTB M CHHTE3 OEJIKOB
I:

Oco0eHHOCTh CTPOCHUA LHepOXOBaTOﬁ CCTH 3aKJII0YacTCsA B

cuHTe3e Moaekyn ATO

HAJINYUU TOJBKO OETKOBON MeMOpPaHBbI

+: MIPUKPEIUIEHNH K ee MeMOpaHaM IMOJINCOM
OTCYTCTBUH (DEPMEHTATUBHOMN CUCTEMBbI

I:

Ponp MuTOXOHApPHI B KJIETKE 3aKJIFOYAETCS B
TPaHCIIOPTE BEIIECTB

+: cunTese Monekysn ATD

3arace NUTAaTeNIbHBIX BELICCTB
OCYILECTBJICHUH ITporiecca (POTOCUHTE3A
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JIBoiiHas snepHas MeMOpaHa Ha3bIBaeTCs
KapuoIuiasMa

IU1a3mMaieMma

+: KapuojaemMma

LIUTO30J1b

ABTOpPOM KJIETOYHOU TEOPUH SIBISAETCS
P.I'yk

A. JleBuHTYK

K. KroBne

+: T. [lIsauu u M. lIneinen

I:

Opranoue! kietku, conepxamne JJHK
JIU30COMBI

BAKYyOJIHU

KoMIuIiekC [ onbmxu

+: MUTOXOHIpUHU

I:

K mukposnemeHTaMm OTHOCSTCS
O,C,HuN

+: Zn, Co, Cu, F

Au, Hg, Ra

O,Cu H,C

I:

Bnepssie yBuaen u onucan KIeTKy
M. lIneiigeH

T. IlIBann

+: P. T'yk

K. JIunuen

I:

Kommekc 'onbmku 06pazoBan

+: COBOKYIMHOCTBIO JUKTHOCOM
MEMOpPaHHBIMH KOMITOHECHTAMH
0COOCHHOCTSIMU KJIETOYHOTO CTPOCHHS
OOJIBIINM YHCIIOM BKJIIOYEHUH

Tunakoun sto

+: BHyTpeHHUE MEMOpPaHbI XJIOPOIJIACTOB
BHELIHNE MEMOpPaHbI XJIOPOILJIACTOB
BOJSIHUCTBIN MaTPUKC XJIOPOIUIACTOB
BBIPOCTBI BHYTpEHHEN MeMOpaHbl IIacTU
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I'panbl npeacTaBisOT COOOH

BOJITHUCTBIN MaTPHUKC

+: YIIAaKOBAHHBIC B CTOIIKU B BUAC MOHCT THUJIAKOUABI
YIIaKOBAHHBIE B CTOIIKH CTPOMBI

YIIaKOBAHHBIC B CTOIIKHU MAaTPUKCBI

I:

[ToBEpXHOCTHBIN CJIOW )KUBOTHBIX KJIETOK Ha3bIBAIOTCS
KJIETOYHOM CTEHKOM

+: IIIMKOKAITUKCOM

THajIoIlIa3MOM

MOJIMCAaXapUIHBIM CIIOEM

I:

OcHOBHOU ()YHKITUEH TITMKOKAIMKCA SBIISICTCS

3allUTa OT KOJUIOMAHBIX YaCTULl MEKKIIETOYHOTO BEIIECTBA

HEIMOCPEICTBEHHAs CBA3b KUBOTHBIX U PACTUTEIIbHBIX KJIETOK C BHEIIHEHW cpeaon

+: HENOCPEACTBCHHAA CBA3b )KUBOTHBIX OPTraHU3MOB C BHEIITHEH cpeﬂoﬁ 1 CO BCEMU OKPYKaIOIINMH €€
BeIlleCTBAMHI

CO3J]aHuE Typropa B KJIeTKax

I:

JIMHAMHYHOCTH IIJIa3MaTHIECKON MEMOpaHbl 00eCIIeYNBACT
MEXKKJIETOUHOE BEILECTBO

+: MOJIBM3KHOCTh MOJICKYJI O€JIKOB U JIUIHIOB

BBIPOCTBI MEMOPaHBI

MHUKPOTPYOOUKH U TIOJIMCAXAPHIBI

I:

JlukTocoma xapakTepHa s
MHTOXOHJPUH

XJIOPOILJIACTOB

JIM30COM

+: xoMIIekca "o mxu

I:

OCHOBHOE COJICPIKUMOE TTEPBUITHOH JIN30COMBI
BOJA U OEJIKHU

TJIAKOTIPOTEH BT

KHUPBI

+: TUAPOJIUTHICCKUE PePMEHTBI

I:

[Topa simepHOit 060710YKH

KaHaJl, yCesTHHbIN OelIKaMU-CUTHATIN3aTOpaMu

MeJlbYaiiliiie OTBepCTUs B MeMOpaHe sijipa

+: CTPYKTYpBI, MPEACTABISAIONINE COOOM pe3ynbTaT CIUSHUS HapyKHONH M BHYTpPEHHEW MeMOpaH
000JI0YKH siipa

TakuX o0pa30BaHMi B sJIEpHON 000JI0UKE HET

I:
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CrtpykTrypa rmia3MaTH4ecKoi MeMOpaHbI

+: COCTOMT W3 2 psAIOB JUNUAOB, OOpa3yONIMX CIUIOIIHOW CJIOM M TOTPY>KEHHBIX B HEro Ha
pasIMyHyIo TIyonHy O0eKkoB (Oenka)

COCTOUT U3 2 PSAOB JIMIIUOB, MEX1y KOTOPBIMU HAXOJIUTCS OEIKOBBIN CII0i

COCTOHT U3 2 CJIOEB OEITKOB U HAXOMASAIIETOCS MEX]Ly HUMHU CJIOS JIUITH]IOB

COCTOWT M3 2 PSIIOB JIMIIUIOB U 2 PSAIOB OSIKOB, 00pa3yIOIIMX CIUIONIHOMN IO

[{uTommasma 3yKapuOTHYECKUX KIETOK BKIIFOUAET B ceOs
BaKyOJISIPHYIO CUCTEMY, MEMOpaHHbBIE 1 HEMEMOPaHHBIC KOMITOHEHTHI
+: ruormiazMy, MeMOpaHHbBIE 1 HEMEMOpPaHHBIC KOMITOHCHTHI
THOIIIa3My, BaKyOJSIPHYIO CUCTEMY M HEMEMOpPaHHBIC KOMITOHEHTHI
THOIIa3My, MEMOpaHHbIE KOMIIOHEHTHI U BaKYOJISIPHYIO CUCTEMY

I:

Opranoua KJIETKH Y4aCTBYIOIIAs B CEKPEIUU OCIKOB U3 KIETKH
BBIJICJIUTEIIbHAS] BAKYOJIb

JIM30COMBI

SHAOILIA3MATHUYCCKAs CETh

+: komInIekc I onbmxu

I:

Tunakonabl UMEOTCS y
MUTOXOHJIPUH
SHJIOIIJIA3MATUYECKOTO PETUKYIIyMa
KoMIuiekca [ onbaxu

+: XJIOPOIJIaCTOB

I:

I'panbl Mex 1y co00il CBSI3BIBAIOTCS C TOMOILBIO?
MUKpPOTpyOOU€eK

TOHOILJIACTA

CTPOMBI

+: THJIAKOUIOB CTPOMBI

I:

[TocTymuieHne HOHOB M MOJIEKYJ B KIIETKY 3TO

MIOJIYIIPOHUIIAEMOCTh

n30MpaTeNbHOE OCTYIUIEHUE BELIECTB B KIETKY 0€3 3aTpaT SHEpruu
KOHLICHTPALIMOHHBIN I'PaiUeHT

+: aKTUBHBIN TPAHCIOPT, TPEOYIOUIHI 3aTpaT SHEPTUU

I:

"Cxo/cTBO OOMEHA BEIIECTB B KJIETKAX OPTaHU3MOB BCEX IAPCTB JKUBOM MPUPOJBI"- 3TO OJHO W3
MTOJIOKEHUH TEOPUH

SBOJIIOIIMOHHOMI

XPOMOCOMHOM

+KJIE€TOUYHOH

MPOUCXOKICHUS KU3ZHU

I:
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Knetku cxomHbIe 10 MPOUCXOKICHUIO U BHIIOIHIEMBIM (DYHKIHSIM 00pa3yroT
+TKaHU

OpraHbl

CUCTEMBI OPraHOB

€IUHBII OPraHU3M

I:

O cX0ACTBE KJIETOK 3YKAapUOT CBUACTEIHCTBYET HAIMYKME B HUX
000JI0YKH

+sapa

MJIaCTU

KoMIIekca I'onb ok

OI1P

I:

ComaTtnueckue KJIETKH B OTJIMYME OT IOJIOBBIX COEPKaT
LUTOIIa3My

APBILIKO

+Habop XpoMocoM 2n

IJ1a3MaTHYECKYI0 MEMOpaHy

I:

Hyxneoruns! B Mmonekyine JIHK, konupyromnye oqHy aMUHOKUCIOTY, HA3bIBAtOTCS
T€HETUYECKUM KOJIOM

+TPUILIETOM

T€HOM

T€HOTHUIIOM

I:

Ha memOpanax, kKakux opraHouJI0B KJIETKH pacrnojararTcs pudocoMbl?
XJIOPOIIJIACTOB

KomIniekca I"ob K

JIU30COM

+31cC

II1. PazmMHoOXKeHNEe KJIETOK

I:

[TocnenoBaTenbHOCTH COOBITHII MEXIy 00pa3oBaHHUEM JAaHHOW KIETKU U ee JAeNICHHEM Ha JT0YepHUe
HA3bIBAKOT

+: KJIETOYHBIM LIMKJIOM

MUTO30M

MEH030M

OHTOI€HE30M

I:

[MuTtokunes cieayer 3a azoit
aHadazoi

+: Tenodazont

npodazou

MmeTadazoit
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O06pa3oBaHne MUTOXOHPUI MPOUCXOANT B (aze
npodase

MeTadasze

G2 — dase

+: G1 — dasze

I:

MexaHnusm, NPUBOAAIINI K HOBBIM T'€HHBIM KOMOUHAIIMAM B XpOMaTHIaxX
BBICTpanBaHUE XPOMOCOM Ha DKBATOpE

COEIMHEHHE MTONIAPHO TOMOJIOTHYHBIX XPOMOCOM

pacxoxaeHue roMOJIOTUYHBIX XPOMOCOM K IIOII0CaM

+: KPOCCHUHI'OBEP

I:

Perummkanums JJHK, cuaTe3 6€1KOBBIX MOJIEKY (THCTOHOB) MIPOUCXOIUT

Gi1— daze
G2 — daze
+: S — daze
M — daze

I:

Ha ¢a3ze muroza HabironaeTcs NPUKPEIJICHUE Map XpOMaTHJl CBOMMH LIEHTPOMEpPAaMHU K HUTAM

BEpeTeHa
tenodase
aHagaze

+: Mmetadaze
npodaze

I:

Konsbrorammst XxpoMocoM TPOUCXOAUT HA CTaauu podaszsl Meiiosa
+: 3UTOTEHBI

ITaXUTCHBI

JUILIOTEHBI

JICTITOHEMEI

I:

B (aze mutosza nenTpronu pacxoaarcs K MpOTUBOMOIOKHBIM MOIOCaM KIETKU U
HauWHAETCs Tporiecc GOPMHUPOBAHUS BEpETCHA ICTICHUS

uHTepdaze

+: mpodaze

MeTadasze

aHagaze

I:

Kaxnast neHTpomMepa paciierisieTcs: Ha e
B Tenodase

B npodaze

B MeTadase

+: B aHadasze
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I:

bupanenT

napa Jro0bIX KOHBIOTHPOBABIIUX XPOMOCOM

+: mapa KOHBIOTHPOBABIIIUX TOMOJIOTHYHBIX XPOMOCOM
Y4aCTKH UHTEHCHUBHO OKPAIIMBAIOLIUXCS XPOMOMED

Mapbl XpOMOMEP, OJTHA U3 KOTOPBIX HHTEHCUBHO OKPAIIUBACTCS
I:

B (aze muTo3a mpoucxoaut pazpyiieHre HUTEH BepeTeHa IeICHIS
+: Tenmodase

npodaze

Metadaze

aHadase

I:

B (aze kieTouHOro 1uKiIa MpoOUCXOIUT JISJICHUE MUTOXOHAPHUI U XJIOPOILIACTOB
S — daze

M — daze

C — daze
+: G2 — dasze

I:

B ¢aze murosa spepHas 000709Ka pacnaiacTcs U 00pa3yeTcs BEpETeHO JCICHHUS
MeTadazbl

aHa(assl

+: mpodassl

Tenodasbl

I:

Xmna3zMbl

napa Jro0bIX KOHBIOTHPOBABIIUX XPOMOCOM

Mapa KOHbIOTUPOBABIINX TOMOJOTHYHBIX XPOMOCOM
+: TOUKM COEMHEHUS JBYX TOMOJOTUYHBIX XPOMOCOM

y‘-IaCTKI/I HNHTCHCHUBHO OKpaHII/IBaeMI)IX XpOMOMep
I:

B (1)8.36 MHTO3a IIPOUCXOAUT HCYEC3HOBCHUC HﬂepHOﬁ MeM6paHBI )51 (I)OpMI/IpOBaHI/IC BEpPCTCHA

TeTIeHUS
MeTadasa
aHagaza
Tesnodasa

+: mpocdaza

I:

IlocnemoBaTeabHOCTH CO6BITPIﬁ, MPOUCXOAAIINX MCKAY O6p330BaHI/ICM JJaHHOM KJIETKHM H €€

JIeJICHUEM Ha JIOYEPHHE KIETKU, OTIPEIeTseT
+: KJIIETOYHBIN ITHKIT

MeHno3

MHTO3

KPOCCHHTOBED

I:
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buonornueckuil cMbIc MeNH03a

U3 MaTePUHCKOM KJIETKU 00pa3yroTCsl KIIETKH, HEe OTJIMYAIOIIUECs] OT MaTEPUHCKOM

+: U3 OJHOU AUIIONIHOM KIIETKH 00pa3yeTcs YEThIpe ralulouAHbIE KIETKU

U3 OJHOM JUIUIONIHON KJIETKH 00pa3yeTcs YeThlpe KIETKH, HE OTIMYAIOIINECs 10 FTeHETUYECKOMY
MaTepuany

U3 OJTHOM TaIllJIONHOM KIETKH 00pa3yeTcsl YeThIpe rarIouaHbIe KIETKU

I:

B pe3ynbrare Meiio3a KOJTU4ecTBO XpOMOCOM B 00pa30BaBIINXCS KIIETKAX
OCTaeTCs NPEKHUM

yTpauBaeTcs

y/IBauBaETCS

+: YMEHBIIAETCS BABOE

IV. Pa3aMHOKXeHUE OPraHU3MOB

-I:

K GecrionoMy pasMHOKEHUIO OTHOCHTCS
KOITYJISILIHAS

KOHBIOTALUA

+: IIOYKOBAHUE

aHJPOTCHES

I:

OaHMM U3 TUIIOB TOJIOBOTO Pa3MHOKEHUS Y OJTHOKIIETOYHBIX SIBIISIETCS
+! KOIIyJISALUs

¢bparmeHTanys

cropooOpazoBaHue

MIapTEHOT€HE3

I:

CrnyyaitHble MyTallUu SBJISIOTCS €AMHCTBEHHBIM HCTOYHUKOM M€HETUYECKOM U3MEHUNBOCTH MPU
pa3MHOKEHUN

+: 6ecrojoM U NapTEHOT€HETUYECKOM

II0JIOBOM

repMapoIMTHOM

NIapTEHOT€HETUYECKOM U MIOJIOBOM

II0JIOBOM U MUTO3€

I:

K GecrioioMmy OTHOCUTCS THI Pa3MHOKEHUS
repMapoIUTH3IM

IapTeHOreHe3

+: IeJIeHUE, CIOPYIIALMS U IIOYKOBaHUE
CHOPYJIALUS ¥ repMadpOAUTUIM
IIOYKOBAaHUE, [TAPTEHOT€HES U [IN30T OHHUS

I:

[IIn30roHus CBsI3aHa ¢ TUIIOM Pa3MHOKEHMS Ha3bIBAEMOM
CHOPYJISIIUS
II0YKOBaHUE
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JICTICHHE

+: MHOXKECTBEHHOE JIC/ICHHE
dbparmeHTaus

I:

PasMHOXeHHE CXOIHOE C TIOYKOBAHUEM I10 CYIIECTBY
TeTICHHE

MHOKECTBEHHOE JICTICHHE

CHIOPYJISIUS

dbparmeHTaus

+: BereTaTUBHOE Pa3MHOKEHUE
I:

YacTp pacTeHHi, MpeACTaBIIsIoNnas co00i Moa3eMHBIN CTEOeIb, PACTYIIUH TOPU30HTATIBLHO
JyKOBHIIA

KITyOHEeTYKOBHUIIA

+: KOPHEBUILIE

CTOJIOH

KITyOeHb

I:

Jns KMU3HEHHOTO ILMKJIA KUBBIX CYIIECTB XapAaKTEPHO CIIECIYIOLIEE OIMPENECIEHUE: TalIOHIHbI
TOJIBKO TaMEeThI; OHU 00pa3yloTCsl B pe3ysbTare Meiio3a

XJIaMHJIOMOHAIbI

JIaMUHApUs

TUIPOUIHBIN TTOJIUIT

LIBETKOBBIE PACTEHUS

+: IIO3BOHOYHBIE ) KUBOTHBIC

I:

Camoii npuMUTHBHOH (POPMOIL TOJIOBOTO Pa3MHOKEHHS CUUTACTCS
MapTEHOTeHE3

ITIOYKOBAaHUE

+: repmadpouTUIM

JieJIeHNe

CIIOPYJISILIUSA

I:

®opmoil pazMHOXKEHUS, TpeAcTaBisomeil coboil npucrnocodieHne K cuasueMy o0Opasy >KU3HH,
SIBIISICTCS

MIOYKOBaHUE

MapTEeHOTeHE3

+: repMapoIUTH3IM

dbparmeHTanus

CHOPYJIALUS

I:

Monudukanus mojaoBoro pasMHOMXKEHHS, BCTpedarollascs Kak y PacTeHHH, Tak U y KUBOTHBIX,
[IPEUMYILECTBO KOTOPOM COCTOUT B TOM, YTO B HEKOTOPBIX CIIy4asX OHAa IIOBBIIIAET CKOPOCTH
Pa3MHOKEHUSA

+: mapTeHOreHe3

repMadpoIUTH3IM
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KIIOHUPOBAHHE
JeJIeHue
CHIOPYJISIIUS

I:

["aronaHbI HAOOP XPOMOCOM M3 WICHOB ITYSITMHON CEMbU UMEET
MaTKa

pabouas muena

+: TpyTEHb

(bepTuibHas MaTKa

UepenoBanue 0ECIIONOro M MOJIOTO MOKOJICHUH, Korja 00a OHU JUIUIOWIHEI, a TallJIOUTHAS CTaIHs
MIPEICTABIICHA TOJIBKO FaMETaMHU

UKITTICCKUH MTOTMMOPQU3M

LIU30TOHMS

ramMmeTopuT

+: MeTareHe3

MTOJTMAIMOPHUOHUS

I:

BepHbIM siBIIsIeTCSA YTBEpKACHUE

0ecroiioe pa3MHOKEHHE BCET/Ia TPUBOJANT K 00Pa30BaHMIO TCHETHUYECKH MICHTHYHBIX IIOTOMKOB

+: raMeThl BCEraa rarionJIHbI

raMmeThl Bcerja o0pa3yroTes B Mpoliecce Meiiosa

B pe3yJibTaTe Meio3a Bcerna o0pa3yloTcs TaluIOuJHbIE KJIETKH, a B pe3yjabTaTeé MHTO3a —
JHILIOUTHEI

MHUTO3 HpOXOI[I/IT TOJIBKO B JUIINIOMJHBIX KJICTKaX

I:

[To3xe Bcex B pOIECCe IBOIOIUHI BOZHHUK CIIOCO0 Pa3MHOKEHUS
KIIOHHUPOBAHHE

JieNeHue

+: IOI0BOE

CHOPYTSIUS

(dbparmeHTamus

I:

[IpeuMy1iecTBO MOJIOBOTO Pa3sMHOXKEHHS COCTOSIT B TOM, UTO IIPU 3TOM
IIOBBIIIIACTCA HacTOTa MYTaIH/Iﬁ

+: MOBBILIAETCS TEHETHYECKasi U3MEHYMBOCTD MOMYJISLIUU

YHUCJIO TTOTOMKOB OOJIBIIIE YeM MPU OECTIONOM pa3MHOKCHUH
MTOHMKAETCS BEPOSATHOCTh THOETH MPU Pa3BUTHH MOJIOABIX 0COOeH

I:

OO6pa3oBaHue raMeT XapaKTepPHO IS CIIoco0a pa3MHOKEHUS
BETeTaTUBHOTO

Oecronoe

+: MoJIoBOE

CIIOpYIALUA
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(bparmeHTanys

V. O0MeH BeniecTB U JHEPIruu

EnuHCTBO Opranusma co cpeiol o0yciaBiIuBacT
ACCUMUIISAIINAS

JIACCUMUJISLIHAS

KJIETOYHOE IBIXaHUE

+: MeTaboIu3M

ki Kpebea

I:

DYHKIUIO YIATCHUS KOHEYHBIX ITPOIYKTOB 0OMEHA BEIIECTB M3 KJIETKH BBIMIOJTHSIIOT
SHJOIUIA3MAaTUYECKUN PETUKYIIYM

+: IU30COMBI

SHAOILIa3MaTudeckas ceTh U Kommiekc I ompmkxu

KoMILIeKC I ok mxu

J11s1 )KMBBIX CYIIECTB NMPUTOAHA opMa IHEPTUU
TEIlJIOBast

+: CBEeTOBAsA U XUMHUYECCKas

3BYKOBas

MEXaHHYECKas

XHUMHUYECKAs U KHHETHUYECKas

I:

OpraHu3Msbl LIETUKOM 3aBUcsLIE POTOTPOPOB
¢doToaBTOTpOHBIE

+: XeM0aBTOTPO(HBIE U XEMOTreTepOTPO(HbIE
¢dororereporpodHbIE

($h0TOaBTOTPOHBIE U MUKCOTPO(HBIE
MHUKCOTPO(HBIE

I:

Tun nutanus COOTBGTCTBYIOHII/Iﬁ CHUHTC3Yy OPraHN4YCCKUEC COCAMHCHUA U3 YKE CYIICCTBYIONIUX 3a

CYET XUMHUYECKOH peakiuu
XeMOaBTOTPOGHOE MUTAaHUE
¢doroaBTOTpOPHOE NMUTAHKE

+: xemoreTepoTpoHOE MUTAHNE
¢doTtorereporpodHOE TUTAHHE
MHUKCOTpO(HOE MUTaHUE

OcHOBHOH (hOTOCHHTE3UPYIOINIECH TKAaHBIO JINCTA SBIISIETCS
rybuaras TKaHb Me30(uia

MIPOBOJIAIIIAS TKAHb

BEPXHSIsI dMUepMa

HWDKHSS SMHIEpMa
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+: manucaaHas TKaHb Me30(uIa

I:

CBOOOIHBIIM KHCIOPOJT BBIICISACTCS MPH PACIICIICHUN
JIBYOKHCH yTiIepoia

ATD

+: Boga

HAJ1®

IJIF0KO03a

I:

K accuMmIISIIMOHHBIM OTHOCATCS TTPOLIECCHI

+: cunTe3 Oenka, porocunres, cuaTe3 ATD, cuHTE3 TUMUIOB
(hoTOCHHTE3, IBIXaHUE, OKUCIICHHE

CUHTE3 JIUTIUIOB, IIEpEeBapUBaHUE, BbIICTICHUE

cunte3 AT®, npixanue, BBIJICIICHUE

TOJILKO JIbIXaHHUE

I:

JJ1s1 HACEKOMOSITHBIX PACTEHUH XapaKTEPECH TUIT TUTAHUS
+: rOJIO30MHBIN

canpoUTHBIN

CHUMOMOTHYECKUI

Mapa3suTUYECKUI

XEMOTeTepOTPOdHBIN

I:

JKuBOTHBIE TIO THITY TUTAHHS

XeMOTpO(dbI

aBTOTPO(BI

+: rerepoTpodbl

XeMOTpO(dbI ¥ aBTOTPOQBI

JECTPYKTOPBI CIIOKHBIX OPTaHUYECKUX COEINHEHUN
I:

Ha ckopocth ¢oTocunTesa BiauseT

+: HanM4ue ABYOKUCHU YIIJIEpOo/ia, HATMYUE BOJBI
HaJIM4ue S3HEPIMH XUMHUECKUX CBS3eH
ONTHMAaJbHasl TEMIIEpaTypa

HaJIMYMIO KJIETOYHOW CTEHKH M BaKyOJIeH
HaJM4ue IPOTOHHOTO pe3epByapa

I:

daxTop, TUMUTUPYIOLINI POTOCUHTE3

+: CPaBHUTEJIBHO BBICOKAs KOHLICHTPALIMS KUCIOPOAA U HHTEHCUBHOE OCBEIIEHUE
MHTEHCHBHOE OCBEIIEHUE U BIAXKHOCTh BO3AyXa

MOBBIIICHHOE COAECPKAHUE JBYOKUCH YIJIEpoza

N30BITOK BOIBI

KOHIIEHTpaLus XJI0popuia

I:

Mopdonorunueckne 0COOEHHOCTH MAPA3UTOB SIBISIFOITUECS TTPUCTIOCOOTICHUSIMU



Hann4uue OuaTepaabHOU CUMMETPUN
TPEXCIONHOCTh

OTCYTCTBHE I10JIOCTH T€JIa - HAPEHXUMOTO3HOCTb
OTCYTCTBHE 3a/IHEH KUIIKU

+: HaJIM4YU€ KYTUKYJIbI
I:

duznonornyeckue 0COOEHHOCTH Mapa3uTOB (MHOTOKJIETOYHBIX ) SBJISIOLINECS TPUCTIOCOOICHUSIMU
OTCYTCTBHE KPOBEHOCHON CHUCTEMBI

OTCYTCTBHE JIbIXaTEJIbHOI CUCTEMBI

HaJU4yre Me30/1epPMbI

+: BBIJICJIEHUE aHTUIIPOTORIIETUYECKOTo (hepmeHTa

BBIJICTICHHUE IMPOTORJIETUIECKOTO (hepMeHTa
I:

PenponykTrBHBIE 0COOCHHOCTH MAPA3UTOB SABJISIFOIIMECS TPUCTIOCOOICHUSIMU
HaJINYUEC ITOCTOSAHHOT'O X03iAMHA U )KU3HCHHOI'O ITUKJIAa

repmMappaTUM3UM

+: HaJIM4Ke CJI0KHOTO KU3HEHHOIO IIMKJIAa CO CMEHOH X035€B
Pa3IeTbHOIIONIOCTh

Pa3HOBPEMEHHOE CO3PEBAHUE MYKCKUX U KEHCKUX MOJOBBIX KIETOK

I:

[Iponiecc xeMocHHTE3a OTKPBIT
M. KanbBuHom

P. Xunnom

K.A. TumupsizeBbiM

+: C.H. Bunorpaackum

I:

TpaHcnopT BEIIECTB ¢ 3aTpaToi YHEPIUN Ha3bIBACTCS
+: aKTUBHBIA TPAHCIIOPT

npoctas Auddy3us

ocMoC

MIACCUBHBIN TPaHCHIOPT

OpraHu3mebl, MUTAIOIIKECS OPTaHUYECKMMHU BEIIECTBAMH MEPTBBIX TeJl, Ha3bIBAIOTCA
aBTOTPOPBI

a’po0bl

+: carrpouThl

Mapa3uThl

I:

Karabonusm — ato

nporecc 00pa30BaHMs CIOKHBIX BEIIECTB U3 MPOCTHIX

npouecc ouocuntesa moiekyn PHK Ha yuactkax JIHK

IIPOLIECC TOCTPOEHUS NOAUNENTUIHON Lienu o mporpamme nPHK

+: mpouecc GepMEHTaTUBHOTO PACIICTIIIEHUS CII0KHBIX BEIECTB J10 MPOCTHIX
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buonorudecku ycBosiemasi popma SHEpTUs CONECPIKUTCS B
B MHUHEPAJIbHBIX BEIIECTBaX

JIHK u PHK

TOJIBKO B yIJI€BOAX

+: ATD

I:

B pesynbraTe hoTOCHHTE3a CHHTE3UPYETCS
YTIIEKHCIIBIN Ta3

BOJA U KUCIIOPOJ

OcioK

+: YIiIeBoa

VI. 3akoHOMepHOCTH HHIMBUAYAJBHOT0 pa3BuTus. OHTOreHe3.

DOMOpHUOHANBHBIN eprol HAUMHACTCS
+: ¢ 00pa3oBaHUs 3UTOTHI

¢ 00pa3oBaHUs ramMeT

¢ 00pa3oBaHus racTpyJsl

¢ oOpa3oBaHus 01aCTYIIbI

¢ 00pa3oBaHus 3apo/iblilia

I:

Jlenenue ot ApoOJIEHUS OTIINYAETCS
OTCYTCTBHEM HHTEp(a3bl Npu ApoOICHUU
OTCYTCTBHEM Ipoda3bl

OTCYTCTBHEM Ten0(ha3bl

COKpallleHleM Bcex (a3

+: cokpaieHueM uHTepdasbl

I:

3apo/bllIeBbIe JUCTKH 00pa3yloTCs B pe3yibTaTe
OHTOreHe3a

¢bunorenesa

rameToreHesa

+: racTpyJsuu

OBOT'€HE3a

I:

[Ipouecc ractpynsunu, NPOUCXOALIMN ITyTEM BIITUMBAHUS
+: MHBaruHaius

JeIsIMUHALIUA

SIUO0NIHS

UMMUTpaLus

SMUTpALU

I:

Hepsnoii cucreme naer Hayano
+: DKTOJIEpMA
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SHTOAEpPMA
SHJ0/IepMa
Me3oziepMma
Me3orjes

I:

Wnest romosnoruu 3apobIeBhIX JIUCTKOB Y BCEX MHOTOKJIETOUHBIX >KMBOTHBIX JIETJIA 3 CUET
XazacoHa

MeunnkoBa

bytneposa

+: I'exkens

I:

BosHukarone mpu Ipo0JieHUH KJISTKU Ha3bIBAIOTCS
OmacronopaMu

roy00IacTHYECKUMU

+: Gmacromepamu

HEePBUYHBIMH KJIETKAMU

KOJIOHHEHl MAPEHXUMHBIX KJIETOK

biacronens 310

3UroTa B CTQJANM JEJICHUS

OTBEPCTHE HAPYKHOTO CJIOS TACTPYJIbI
+: I10JIOCTB, 3aII0JTHEHHAS KUAKOCTBHIO
BHYTPEHHUH CJIOW racTpyJIbl
IIJIOCKOCTB IIEPBOTO IEICHUS

I:

Mertamopdo3 cocTout

B MIPHOOPETEHNH MAPa3UTUYECKOTO 00pasa KU3HU
B 06p330BaHI/II/I MHOT'OKJIETOYHOTI'O OpraHru3Ma

B PEYKIIUU TKaHEH

+: B IpeBpaIllEHUH TUINHKH B FOBEHAJLHYIO 0COOb
B yTpaTe uepT B3POCIbIX 0cO0ei

I:

Heorenns

cTaaus YMOpuoOTeHe3a

cTaaus OIacTyJISAINI

o0pa3oBaHKe 3apO/IBIIIEBBIX TUCTKOB

+: BBITIQJICHUE IOBEHAJILHOTO W B3POCIIOTO TIEPHUOJIOB PA3BUTHS
pa3BHUTHE TOJIHKO Ha CTAIMH MOJOBOTO CO3PEBAHUS

I:

Baxkueinm coObITHEM OHTOIEHE3A ABIISIETCS

+: BO3MOKHOCTb OCYILIECTBIICHHS TIOJIOBOTO Pa3MHOKEHUS
BO3MOXHOCTb I€PEX0/a Ha Pa3HbI€ CTAJANHU PA3BUTHUSA
o0pa3oBaHKe CI0KHOTO YPOBHS OPTaHHU3aAIUH KU3HH
MOSBJIEHNE HOBBIX OPTaHOB



paanTHe Ha CTaaAuUu KJICTKHU
I:

Huamnayza

0COOEHHOCTh, CBA3aHHAS C Pa3BUTHEM OPraHOB

IpeKpalieHue Pa3MHOKEHNS MHOTOKJICTOUHBIX

BPEMEHHBIN CKauOK 3MOpHOreHe3a

+: OCTaHOBKA Pa3BUTHS Ha 00JIee MM MEHEE MPOOIDKUTEIBHBIN TEPUOT
pa3BUTHE, B KOTOPOM OTCYTCTBYET TacCTPYJIALUS

I:

XapakTepHOH 0COOEHHOCTHIO MHOTOKJIETOUHBIX SIBJISCTCS
HaJIn4yue y BCEX ABYX BapOI[BILHeBBIX JINCTKOB

HaJM4He Y BCEX TPEX 3apOABIIIEBHIX JIUCTKOB
MHOTOKJICTOYHOCTH

+: HaJM4Ke B )KU3HEHHOM IIUKJIE MHAUBUYaTbHOTO PA3BUTHUS
I:

@DopMBI, OTHOCSIIKECA K IPIMOMY THITY OHTOT€HE3a
JINYMHOYHBIN

+: HEJIMYMHOYHBIA U BHYTPUYTPOOHBII

HapyKHBII U HENPSIMOU

CymMyYaThIi

I:

Tun oHTOreHEe3a y OPraHu3MOB, T7I€ UMEIOTCSI TPOBU30PHBIC OPTaHbI
+: IMYNHOYHBIN

HEJIMYMHOYHBIA

OpraHbl OTCYTCTBYIOT

HETPsIMOU

I:

ITposMOpHoOHaTBHBIN EPHO OHTOT€HE3a XapaKTEePU3yeTC sl
00pa3oBaHUEM 3UTOTHI

o0pa3oBaHUEM OJIACTYIIbI

+: oOpa3zoBaHUEeM raMeT

00pa3oBaHNEM 3apO/IBIIIEBHIX JIUCTKOB

o0pa30oBaHHEM racTPYJIbl

I:

Y Komiku POOATCA KOTATA IMOXOKHEC Ha pOJIPITCJ'IGfI. Takoit Tun HHIUBUAYAJIBHOT'O PAa3BUTHUA

HA3bIBAKOT
3apOJIbIIIEBBIM
JINYNHOYHBIM
+IPSAMBIM
HerﬂMBIM

I:

["actpyna - 3TO cTagust pa3BUTHS 3apOJIbIIIa
OJTHOCIIOHHOTO

+IBYXCIOMHOTO

MHOTOCJIOMHOTO
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YETBIPEXCIIONHOTO

I:

[Ipy KakOM THIIE OHTOTE€HE3a JJIsi OCYIICCTBJICHHUS >KM3HEHHBIX (DYHKIIMH XapakTEepHO HaJIUYHE
MIPOBHU30PHBIX OPraHoB B MeTamopdo3a?

+IIMYUHOYHBIN

HEJTMYWHOYHBIN

BHYTPHYTPOOHBIN

MMOCTHATAILHBIN

I:

B gifilax, Kakoro TuIa COJIEPKHUTCS OOJBIIOE KOJWYECTBO IKEJITKA COPEJOTOYEHOTO Ha
BEreTaTUBHOM I10JII0CE?

H30JICIUTaIbLHbBIE

TEN00JaCTUUECKHUE

HEHTPOJICIIUTATILHBIE

+TeI0JICUTAJIbHEIC

I:

3apobIleBbIe JTUCTKA 00pa3yloTCs B PE3yJIbTaTe
+racTpynsanuu

TUCTOr€HE3a

OpraHoreHesa

OBOI'€HE3a

I:

Jl1st KakuX )KUBOTHBIX XapaKTepHO 00pa3oBaHUE TacTPYbl IyTeM UMMUTpAIUU?
MJIEKOITATAFOIINE

pakooOpa3Hble

+KHUIIEYHOIOJIOCTHBIE

I TULIBI

HACEKOMBIE

I:

bnacrouens 3t10:

3UT0Ta B CTaAUU JCICHUS

OTBEPCTHUE HAPYKHOTO CJIOS FaCTPYJIbl
BHYTPEHHUH CJIOW TacTpPyJIbl
+I10JIOCTh, 3alIOJIHEHHAS )KUJIKOCTBIO
I:

Hauano HepBHOW cuCTEME JAET:
+taKTOAEpPMA

SHTOAEPMA

SHJ0/IEpMa

Me3oaepma

I:

KTo0 13 nepedyncieHHbIX )KUBOTHBIX OTHOCUTCSA K aMHUOTaM?
KpYIJIOpOThIE

+npecMmbIKaromuecs

PBIOBI
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3€MHOBO/IHBIE
I:

JUJ1s KaKuX JKUBOTHBIX XapaKTEePeH HETMYMHOYHBIN THIT pa3BUTHS?
HACEKOMBIC

+pbIOBI

KpYTJIbIe YepPBU

cyM4Yarbie

I:

B sifiiax, Kakoro THIIa ®eJITOK HaXOAUTCS B IIEHTPE KIETKH, a IUTOIIa3Ma Ha niepudepun?
H30JICHUTaIbLHbBIE

TEI00JaCTUUECKHUE

+IIEHTPOICIIUTAIbHBIC

TEJIOJCIUTAIIBHBIE

I:

Kaxkwue npoiieccel mpoTekaroT B 3urore?
HHTEeHCUBHBIN cuHTe3 JIHK

cunte3 TPHK

+UHTECHCUBHBIN CUHTE3 OeKa

CHHTE3 TOPMOHOB POCTA

I:

Kaxk Ha3bIBaeTcs mpouecc racTpyisiiiu, NPOUCXOIAIIUN TyTeM BISTYMBAHUS?
+HUHBaruHanusa

eI IMUAHALIMA

SIHMOOJIHS

AMMUTpaLys

I:

y KaKunX )KUBOTHBIX paSBI/ITI/Ie 3aKaH4YNUBACTCs HAa CTaANU ABYX 3apom,1meBr,1x J'II/ICTKOB?
+KHUIIIEYHONOJIOCTHEIS

TJIOCKUE YEPBHU

HACEKOMEIE

IITHUIIBI

I:

Kakue 13 nepeuncieHHbIX )KUBOTHBIX OTHOCATCSA K aHAMHUSAM?
HIATyIIKa

KoOpa

Kypu1a

OyitBon

VII. I'eneTnyeckas uHpopMauus

B onbitax ['puddura @. Tpanchopmanuu y 6akrepuil HoJONBITHBIE MBILIN
norudany B pe3ysbTaTe BBEICHHS

BUPYJICHTHBIX YacTeH KJIETOK

JKUBBIX aBUPYJICHTHBIX KJIETOK
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BUPYJICHTHBIX KJIIETOK YOUTBIX HATPEBAHHEM

+: JKUBBIX BUPYJICHTHBIX KJIIETOK U BUPYJICHTHBIX KJICTOK, YOUTBIX HarpeBaHUEM
yOUTBHIX HATPEBAHUEM aBUPYJICHTHBIX U BUPYJICHTHBIX KIETOK

I:

B KynbTypbl aBHPYJISHTHBIX OaKkTepwil I00ABWJIM KOMIIOHEHTHI BHPYJIICHTHBIX KiIeTOK. [locie
n00aBIIeHNs], KAKMX KOMIIOHEHTOB KYJIbTypa aBUPYJICHTHBIX OaKTepuid CTajga BUPYICHTHON?
YIJICBOJIOB

Ocika

TPHK

JIATINAA

+: JJHK

I:

Kaxkas u3 runores, npennoxxkeHusix M. Mensconom u @. Cranem, mo3Boyiniia OObSICHUTH JTAHHBIE
no perutukaruu JJHK?

JIMCTIEPCUBHAS PETUTUKALUS

KOHCEpBAaTHUBHAs peIUINKaIUs

+10JyKOHCEpBAaTUBHAS PEILIUKALIMS

MOJTYIUCIIEPCUBHAS PEIIMKALUSA

I:

BepHbIM siBIIsieTCS yTBEpXKICHUE

+: BO BCEX COMaTUYECKUX KIIETKaX MHAMBHAYyyMa conep:kanue u coctaB JJHK oguHakoBsl
conepxkanue JJHK B silnexnerkax 6osblie yeM B CIEpMaTO30M1ax

B PENpOAYyKTUBHBIX KieTkax coctaB JJHK npyroii kak B kieTkax ne4eHu JaHHON ocodu
O€JIKU B pa3HbIX KJIETKaX OJHOW U TOil ke 0COOM OIMHAKOBBI

B PENPOAYKTUBHBIX KIIETKaX COAEpkKaHKE B J1Ba pa3a 0OJIbIIE YEM B COMAaTHYECKUX

I:

BepHbIM sBNsieTCS yTBEpKICHHE

B JTFOOOM XHBOM OpPTaHU3ME MPOLIEHTHOE CO/IEP’KaHNe a30THCTHIX BEIIECTB OJTMHAKOBO

+: B mo0Oom opranusme otHomenne A/T u I'/L] paBHO, Wil IOYTH PaBHO €MHHULIE
otHomeHnne ocHoBaHuit A/T u I'/1] B monoBBIX KJI€TKAaX paBHO WM 1OYTH paBHO 0,5
cootHomenue A/L] u I'/T y 6akrepuocdara T7 Bceraa pasHo 1

KOJIMYECTBO O€JIKa B TIOJIOBBIX KJIETKAX BCET/ia 0oyiee HU3KOE, YeM B COMAaTHYECKMX KIETKaxX
I:

Hyxneornn /IHK yenoBeka cocrout

mA, T, Tull

U3 a30TUCTHIX OCHOBaHHMN

+: u3 caxapa, ¢pochaTHOM IpyNIbl, IUKINIECKOTO a30TCOAEPIKAIIETO COEITNHEHHUS;
u3 caxapo-(ocgaTHoro ocrona

U3 JIE30KCUPHOO03BI M OTHOTO U3 a30THCTHIX OCHOBAHHIA

I:

B monekyne JJHK

a30THCThIE OCHOBAHMS KOBAJIEHTHO CBSI3aHbI ¢ (ocPaTHBIMU rpynaMu
caxapa IpUCOEIUHEHBI HOHHBIMU CBSI3IMHU K a30TUCTBIM OCHOBAaHUSAM
caxapa MpUCOETUHEHBI K A30TUCTHIM OCHOBAaHUSM BOJIOPOAHBIMU CBS3SIMU
+: a30TUCTBIE OCHOBAHUS CBS3aHbI IPYT C IPYIOM BOAOPOJHBIMHU CBA3SIMU

37



caxapa CBiA3aHblI C Q)OC(baTHBIMI/I TrpyninaMu KOBAJCHTHBIMHU CBA3AMH, a C aA30THUCTBIMU

OCHOBAHUSIMHU - BOJAOPOJHBIMHU CBSI3SIMH
I:

[Tapbl OCHOBaHM SABIISAIOTCS KOMILUIEMEHTAPHBIMU
T-I

T-I

+: T-A

A-T’

A-IT

I:

I'enomowm sBIIsIETCS

COBOKYITHOCTh I'€HOB, XapaKTepHu3yroIas rTeHo(hoH 1 JaHHOTO BUIA
COBOKYIHOCTh I'€HOB, XapaKTepU3yIoIasi 0cO0b JAHHOTO BUA
COBOKYITHOCTb T'€HOB HaXOJSIIMXCS B AUILTIOUTHOM HabOpe XPOMOCOM
+: COBOKYITHOCTh T€HOB HAXO/ISIIUXCS B TAIUIOUIHOM HAbOpe XpoMOCOM
COBOKYIHOCTh '€HOB HAaXOSILIMXCS B MTOJIOBBIX XPOMOCOMaX

I:

l"arutongHbIN HAOOP YETOBEKA COACPIKUT AP XPOMOCOM
+:23

32

46

12
I:

XUMHUECKOE COCIMHCHHE OCTaTKOB TPEX BEIIECTB: a30THCTOTO OCHOBAaHWS, YIJIeBOJa U
dbocdopHOii KHCTOTHI

+! HYKIICOTHU

JTHK

PHK

ATD

I:

JIHK Bcero oprannueckoro Mmupa o0pa3yercsi COeIMHEHUEM BUI0B HYKJIEOTH/I0B
5

+:4

20

13 MHOXKECTBa

I:

Mexny azotucteiMu ocHoBaHusiMu Lenei JJHK Bo3nukarot
KOBAJIEHTHBIE CBI3HU

KOBAJIEHTHBIE U BOJIOPOJIHBIE

+: BOIOPOJHEIE

rupodoOHbIE

I:

[Ipounoe coenunenne autent JJHK, ycToianBOCTh €€ MOJIEKYIBI U TTOJABHKHOCTh 00ECTICYHBACTCS
OOJIBIIUM YHCIIOM TUAPOPOOHBIX CBSA3CH U HATMYMEM a30TUCTBIX OCHOBAHUI
OOJIBIITUM YHCJIOM KOBAJIEHTHBIX U BOJIOPOIHBIX CBS3EH
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GOHBH_II/IM YHUCJIOM KOBAJICHTHBIX CBHBGﬁ
+: OOJIBIIMM YHCIIOM BOJOPOJIHBIX CBSI3CH
I:

Hykneorunst B autu JIHK coenriHeHbl mpodHOn
BOJOPOJAHOU CBSI3bIO

ruipooOHON CBSI3BIO

BOJOPOAHON U KOBAJIEHTHOMN CBSI3IMHU

+: KOBQJICHTHOM CBSI3bIO

I:

Yacts JIHK, conepsxamuii nHDOpMAIHIO O MIEPBUYHON CTPYKTYPE OJHOTO OINPEACIICHHOTO OelKa,
Ha3bIBACTCS

+: TEHOM

HYKJICOTHIOM

KOJIOM cuHTe3a nPHK

TPUILIIETOM

K myprHOBBIM OTHOCSITCSI @30TUCTHIE OCHOBAHHS
+: r'yaHUH U aJICHUT

TyaHUH U TUMHH

ypauui U HUUTO3UH

TUMHMH U aJICHUH

I:

YacTp HYKJIEOTH/IA, COCTOALLAS U3 A30TUCTOI0 OCHOBAHUS U caxapa
KOJIOH

+: HYKJI€O3U

MaTpuua

3K30H

I:

Mogens ctpoenus mosiekyibl JIHK npemnoxena
Jx. Yorconom

®.Mumepom u J[x. YorcoHOM

®.Kpuxom

+: JIx. Yorconom, @.Kpukom

I:

Penapanus

M3MEHEHUs (PeHOTHIIa OpraHru3Ma B IPOIECCE €ro OHTOreHe3a
3aBUCUMOCTD HECKOJIBKHMX ITPU3HAKOB OT JEHUCTBUS OJHOTO T€HA
+: mpouecc BoccTaHOBiIEeHUS psaa nosppexaeHui JJHK

CTEIEHb MIPOSIBIICHUS JOMUHAHTHOIO IIPU3HAKA Y TETEPO3UTOT
I:

VYBenuueHue TUITONIHOTO YHUCIIa XPOMOCOM ITyTeM JTOOABJICHHS LETBIX XPOMOCOMHBIX HAOOPOB B
pe3ynbTaTe HapylLIeHUs] Meio3a
TETEPOTLIION TSI
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aHEeyIUIOUaUs

+: IMMOJHUILIONTUS
XpoMocoMHast abbepanus
TPUCOMUSL

I:

MyTtanus, B pe3yJbTrare KOTOPOH YHCI0 XPOMOCOM MOKET U3MEHSTHCS M CTAHOBUTHLCS HE KPAaTHOU
rarionIHOMy Habopy

+: TeTEPOIUION IS

MIOJTUCOMUS

TTOJIATIIIOV TSI

XpoMocoMHas abbeparus

TPUCOMUS

I:

XpomMocoMHas ab0bepaliusi, Mpu KOTOPOr HAOII0JaeTCs pa3phlB XPOMOCOMBI U IIEPEBOPAUMBAHKE €€
yuactka Ha 180°

TpaHCIOKaLus

Juenus

HEXBaTKa

+: HHBEpCUsL

JYIIAKALUSA

I:

Myrtanus, o0ycloBI€HHas U3MEHEHUEM MOJIEKYIISIPHOM CTPYKTYphI reHa?
TCHOMHAas

CIIOHTaHHAas

MHIYLHPOBaHHAS

+: TpaHcreHauus

TpaHCIOKaIus

I:

[Tpuunzbl, 00ycIaBIMBaIOLINE T€HHbIE MyTallUX

+: U3MEHEHMeE N10CIIEeN0BATENBHOCTH HyKieoTn10B B JIHK
IIOBOPOT ydacTka xpomocomsl Ha 180 rpagycos

MIOBOPOT ydacTKa XpoMocoMbl Ha 90 rpanycos

KpaTHOE yBEJIIMYEHHUE YU CIIa XPOMOCOM

I:

I/I3M6HGHI/I$I, O6yCJ'IOBJ'IeHHI)Ie 3aMeHOM OIHOTO HUJIM HECKOJBKHUX HYKJICOTHAOB B IPCACIax OJHOI'O
I'CHa, Ha3bIBArOT

+: TEHHBIMHA MyTalusAMHU

TCHOMHBIMU MYyTallUIMU

XpOMAaTUAHBIMU MyTallUAMU

XPOMOCOMHBIMU MYyTallUsIMU

KpatHoe yBenuueHne KoJu4ecTBa XpoOMOCOM
raMeToreHe3

OHTOT€HE3

+: TOJIUILIOU IS
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rarjonaus

Coenunenue HykieorunoB B HUTH JIHK mnpoucxomut depe3 yriieBoj OJHOrO HYKIEOTHAA U
dhochopHYIO KUCITIOTY COCEIHEro Oiaroaaps

BOJOPOAHOU CBSI3H

ruapodhoOHOM CBSI3H

BOJIOPOJIHOM M KOBAJICHTHOM CBA3IMH

+: KOBaJICHTHOM CBS3H

I:

VY noromcTBa MOT'YT MOSIBUTHCSI HOBBIE IIPU3HAKU, HE CBOMCTBEHHBIE POAUTEIAM

+: TaK KaK y IOTOMCTBA POJAUTEJIbCKUE T'€Hbl COYETAIOTCS B HOBBIX KOMOMHALIUAX
IIOCKOJIBKY B TaM€TaxX pOJUTENEH YacTO MPOUCXOASIT MyTALUU

MIOCKOJIbKY TP OIUIOAOTBOPEHUHU TaMEThI CIMBAIOTCS CIIy4aifHO

TaK Kak OJIHY [T0JIOBUHY F'€HOB IIOTOMCTBO IOJIy4aeT OT OTIa, a APYryro OT MaTepu

V. MeHaejieBCcKasl FreHEeTHKA.

[Tpu B3anMoaelcTBUM TeHOB OoTHOWEHHE B F2 kak [u1st )eHOTHUIIOB, TaK U IS TEHOTUIIOB paBHO 1:
2:1

+: HEMOJIHOE TOMUHUPOBAHHUE

CBEPXJOMHUHHUPOBAHHE

KOMIUIMMEHTAPHOE JIEUCTBUE

SIUCTA3

MTOJIMMEPHS

I:

IIpn Tume B3aMMOAECHCTBUA T'€HOB Yy JOMUHAHTHOIO ajulelsi B TE€TEPO3UTOTHOM COCTOSHHUU
oTMeuaeTcst 0oJiee CHIIbHOE MPOSIBICHNUE, YEM B TOMO3UTOTHOM COCTOSIHUU

JTOMHHHUPOBAHHUE

KOOOMUHHPOBAHUC

HETIOIHOE JOMUHHUPOBAHHUE

+: CBEpXIOMUHHUPOBAHUE

DIIUCTAa3

I:

Jli1g HacnenoBaHUs TPy KpoBH yenoBeka (A,B,0) xapakTepeH THI B3aUMOJCHCTBUS T€HOB
JOMHUHHUPOBaHHE

+: KOIOMUHUPOBAHUE

HEINOJIHOE JOMMHUPOBAaHHE

AIHUCTa3

MIOJINMEPUS

I:

[Ipumepom ckpenmBaHus IByX pac AYHUIMCTOrO FOpOIIKa UMEIOIUX Oelble 1BeTHl U Aatomux B F1
[[BETHI KPACHO-(DHOTETOBBIE MOXKET CITYKHUTh THUII B3aUMOJICHCTBHS

HEIOJIHOE JOMUHUPOBAaHUE

CBEPXIOMUHHUPOBaHUE

+: KOMIUIMMEHTapHOE JEHCTBUE
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SIKCTA3
TTOJTUMEPHS
I:

[TIpoTHBONOJIOAKHBII KOMIUIMMEHTAPHOMY THUII B3aUMOJICCTBHS T€HOB
JIOMUHHAPOBAHHUE

KOJIOMHUHUPOBAHUE

HETOJIHOE JIOMUHUPOBAHNE

CBEPXJIOMUHHUPOBAHUE

+: anucras

I:

B3auMozeicTBre reHoB, IIpU KOTOPOM pa3/IMYHbIE HEAJUICIbHBIE TE€HBI MOI'YT OKAa3bIBaTh JECHCTBHE
Ha OJIMH U TOT K€ IIPU3HAK YCHUIIUBAsL €0 IPOSABICHUS

IIOJIHOE€ JOMUHUPOBAHUE

CBEPXIOMUHHUPOBaHUE

KOMIUIMMEHTAPHOE JIEUCTBUE

JIIUCTA3

+: MOJIUMeEpUst

I:

[Ipy MOHOTHOPUIHOM CKPEIIMBAHUH YUUTHIBAIOTCA aJIbTEPHATUBHBIE MPU3HAKH
+:1

2

3

KpaTHOE TarIonJHOMY Habopy

KpaTHoe 2

[TapHBIMU SABIAOTCA PU3HAKU

+: )KENITBIA U 3€JIeHBIN IIBET

JKEJITBIN LBET U IJ1aJKasi IOBEPXHOCTh
YKENTHIN IBET U MOPIIMHUCTAS IOBEPXHOCTh
3€JIEHBIN [BET U MOPILUHUCTAsS IOBEPXHOCTD
MMAPHBIX TPU3HAKOB HET

AJienbHbIC TEHBI PACTIONIOKEHBI
B OJTHOM XpPOMOCOME

B Pa3HbIX XpOMOCOMaXxX

+: B TOMOJIOTUYHBIX XpOMOCOMax
B OJTHOM T'PYIIIE CIEIJICHUS

B X 1 Y XpoMocoMe

I:

[Ipu meito3e anneabHble TEHbI

OKa3bIBAOTCS B PA3HBIX XPOMOCOMAX OJXHOM KIIETKH
+: OKa3bIBAIOTCS B PA3HBIX KIIETKAX

OKa3bIBAIOTCS B Pa3HBIX JIOKYCaX OJHON XpOMOCOMBI
4acTh B SIWLEKJIETKAX, 4aCTh B CIIEPMATO30MAaxX
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AJUICIIBHBIC TCHBI IIPU Melo3e He pacnpeaciIsItoTCA

I:

AnbTepHaTUBHBIE IPU3HAKH 3aKOUPOBAHBI

B OJTHOM U TOM € JIOKYCE€ OJIHOH XpPOMOCOMBI

+: B aJJIEIbHBIX T€HAX TOMOJIOTHYHBIX XPOMOCOM
B HCAJVICJIbHBIX I'€CHAX T'OMOJIOTMYHBIX XpOMOCOM
B ITOJIOBBIX XpOMOCOMaX

I:

I".Menpenbs u3opai ropox 00bEKTOM CBOMX UCCIICOBAHUI MO MPU3HAKAM
MEPEKPECTHOOTBUISFOIIUECS

+: CaMOOTIBUISIOIINECS U OJTHOJICTHUE

OJTHOJICTHUE U TIEPEKPECTHOOTBUISIFOIIUECS

MHOTOJICTHHE

HE MMEIOIINE KOHTPACTHBIC TPU3HAKH

I:

['eHBI MapHBIX MPU3HAKOB B KJIETKAX

+: CKJIQIBIBAIOTCS U3 POJAUTEIBCKUX raMeT
HepeXOoIAT MO HACIEACTBY
OO0BETUHSIOTCS CITy4aitHO

IIPY CIMSIHUM YUCTBIX TaMeT

IIpH CIIUAHUHA FI/I6pPII[HI)IX ramMeT

I:

Y rulpu10B NepBOro NOKOJIEHUS 00Pa3yrOTCs raMeThl
+: YUCTBIE U HETUOPUIHBIE

ruOpuIHbIC

MOJTYTHOpUTHBIE U HETUOPHIHBIE

raMmeTsl He 00pa3yroTcs

I:

HacnengoBanue uaer no ¢popmyne 1: 2: 1 npu ckpemmBaHun
aHaJIM3upyolee (1o reHOTHILY)

+: MOHOrMOpUIHOE (TIO TEHOTHUITY)

MOHOTHOpUAHOE (10 (PEHOTHILY)

TUruopuiHoe (110 FEHOTHUITY)

aurudpuiHoe (o GeHorury)

I:

CrtpykTypa ogHOro 6enka onpeaensercs
IPYIIION TE€HOB

+: OIHUM T'€HOM

onHoI monekynon JITHK
COBOKYITHOCTBIO T€HOB OpPraHHU3Ma

I:

CueneHno HacneayoTcs

JIBa OJJUHAKOBBIX aJIJIeJIs OJTHOTO reHa
7IBa pa3HbIX aJlIeNs OJTHOTO T'eHa

+: aJuIeNIy pa3sHbIX IT'€HOB
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HCT BCPHOI'0 OTBCTA

I:

dopMa B3aUMOJECUCTBUS, NPOTUBOINOJIONKHAS KOMIUIEMEHTAPHOCTH, KOTJa OAMH TI'€H MOXKET
MOJABJIATH ICUCTBUE APYTOro reHa

+: omucTas

MOJTUMEPHS

TJICUOTPONHUSA

AKCIPECCUBHOCTD

I:

I'eHbl, pacmoioKeHHBIC B OJHOM XPOMOCOME, HACIIETYIOTCS COBMECTHO COTJIACHO 3aKOHY
+: 3aKOH CLIEIJICHHOI'O HACJICAOBAHUS

3aKOH HE3aBHCUMOTO PaCIIpEICIICHHS TIPU3HAKOB

THUIIOTE3a YNUCTOTHI raMeT

3aKOH PACIICIIICHUS.

I:

[Ipu ckpeuBaHuU TUOPUIOB MEPBOTO MOKOJIEHHUS IPYT C IPYTOM B IOTOMCTBE MOSIBISIFOTCSI 0co0U
(hEHOTUTTMYECKU HE MTOX0XKUE HA POJUTENCH COrIACHO 3aKOHY

+: 3aKOH pacIIerIeHUS

3aKOH HE3aBHCHMOI'O HAaCJI€ZJOBAHUS

CIIETVICHHOE HAacJe/I0BaHue

KPOCCHHTOBED

I:

[Tpu ckpemuBaHuU JBYX TOMO3UTOTHBIX OPraHU3MOB, PA3JIMYAIOIIMXCS 110 OJHOM Mape MPU3HAKOB,
HOBOE MOKOJIEHHE Oy/IeT MOX0XKe Ha OJTHOTO U3 POAUTEINIEH COTIACHO 3aKOHY

+: mpaBuiIO eAMHO0Opa3us

3aKOH pacIIeIICHUs

TUNOTE3a YUCTOTHI TaMET

CIIEIJIEHHOE HACJIEIOBAHUE
I:

['enbl, pacnoyioKEHHBIE B OHUX U TEX K€ JOKYCaX T'OMOJIOTMYHBIX XPOMOCOM U OTBETCTBEHHBIE 32
pa3BUTHE OJHOTO MPU3HAKA HA3BIBAIOT

+: alUIeIIbHBIMA

JOMHMHAHTHBIMH

HEaJlIeIbHBIMU

pELECCUBHBIMUA

I:

[IposiBneHune AByX aJUIEIbHBIX TEHOB HA3bIBACTCS
+: KONOMHUHUPOBAaHUEM

IJIEHOTpONUEn

AMUCTA30M

JIOMUHUPOBAHUEM

I:

SIBnenue, KOraa OAVH I'eH ONpenesieT Pa3BUTHE HECKOJIBKUX MPU3HAKOB HOCUT Ha3BaHUE
+: INIEHOTPONHUH
JOMUHUPOBaHUS
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CLIEIJICHHOI0 HACJIEJOBaHU
3IHCTa3a
I:

YucToil TMHEN Ha3bIBAIOT:

+1I0TOMCTBO, HE Jatoliee pa3Hoo0pas3us Mo U3y4aeMoMy MIPU3HAKY
pa3zHoo0pa3HOe MOTOMCTBO, IOJYYEHHOE OT CKPEUIUBAHUS Pa3HBIX 0COOeH
napy poAuTesei, OTIIMYaroIIUXCs APYT OT APyra OJHUM MPU3HAKOM
0Cco0H OJHOTO BUIA

[Tpu ckpemmBanuu BbicOKOpochbix (C) pacrenuil ObuI0 monydeHO 25% ceMsiH, U3 KOTOPBIX
BBIPOCJIM HU3KOPOCIIble pacTeHUsl. KakoBbl TeHOTUIIBI HU3KOPOCIBIX PACTEHUI?

Bce CC

+Bce cc

Bce Cc

50%Cc

50% cc

I:

AHaIM3upyIolee CKPEMBaHUE MPOBOJIAT IS TOTO YTOOBI:
y3HATh KaKOH alljiesib JOMUHUPYET

y3HaTh KaKOM ajiesb PelieCCUBEH

BBIBECTH YUCTYIO JTMHUIO

+BBISIBUTH TE€TEPO3UTOTHOCTH IO OMPEACICHHOMY MPU3HAKY
I:

M3 0m1010TBOPEHHON AWLIEKIETKH Pa3BUBAETCS MAJIbUUK, €CIIM B 3UTOTE OKA3aJICsl XPOMOCOMHBIN
Habop:

22 ayrocoMsl + Y

22 ayrocoMmsl + X

+44 aytocomsl + XV

44 ayrocomsl + XX

I:

DEeHOTUTTYECKOE TTPOSBICHUE OJHOTO aJIeNsl Y Te€TepPO3UTrOTHOM 0cobu
PELECCUBHOCTh

AIJIENbHOCTD

+IOMHUHAHTHOCTD

peKoMOUHAIINS

IX. XpomocomHast TeopHus HACJIEACTBEHHOCTH
I:
KTo BnepBble onucan noBeAcHUE XpOMOCOM BO BpeMsl MUTO3a?
Mennens
I'eprBHU4
bosepn
+@nemMuHr
I:
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B xaxoM roy 3akoHbl MeHelNst ObUTH BTOPUYHO OTKPBITHI?
1875r.

1882r.

+1900r.

1902r.

I:

Kto BIICPBBIC BbICKa3aJl MHCHHE, UYTO XPOMOCOMBI ABJAIOTCA HOCHUTCIAMHU MCHIACICCBCKUX

dbakTopoB?

I'eprBuu n @nemMuHr
+CetTOoH U boBepu
Yorcon u Kpuxk

e ®pu3s u Koppence
I:

Kto u3 yuensix B 1909ro1y 3ameHu1 noustiue GakTop TEPMUHOM T'eH?

I'epmax
dnemMuHr
+Horancen
CorTon

I:

KaKI/Ie T'CHBI HAa3bIBAKOT CIIGH.HGHHI)IMI/I?
OTBEYAIOIIUE 32 JOMUHAHTHBIC MMPU3HAKH
OTBEYAIOIIUE 32 PEIIECCUBHBIC TPU3HAKHU
+I1e)KaIMe B 0JTHOM U TOM K€ XPOMOCOME
JIeKAIIHUE B TMOJOBBIX XPOMOCOMAX

I:

Yro oOpa3zyeT rpynimsl CUerIeHus?

+TreHbl, Kakoi 1100 OJHONH XpPOMOCOMBI

TEHBbI Tapbl TOMOJIOTUYHBIX XPOMOCOM

TeHbI, HAXO/SIIUECS TOIBKO B IOJOBBIX XpOMOCOMax
BCE JIOMUHAHTHTHBIE T€HBI

I:

Kaxue rens He MOAYUHAIOTCA MECHACJICBCKOMY NPUHIUITY HE3aBUCHUMOT'O paCHIGHJ'ICHI/Iﬂ?

+TeHbl, NpUHAIJIEKAIINE K OJTHON TPYyIIE CLETUICHUS
aJIJIeIbHBIE TEHEI

T€HBI MOJOBBIX XPOMOCOM

TEHBI ayTOCOM

I:

Kakue ¢peHOTHIBI Ha3bIBAIOTCS PEKOMOMHAHTHBIMU?
(beHOoTHUITIbI 0CO0U C POUTENHCKUMHU (EHOTUIIAMU
(eHOTHIIBI 0COOH TOJIBKO ¢ (PEHOTUIIAMU CaMIia
dbeHoTunsl 0cobu ¢ HEeHOTUITaMu TOIHKO CAaMKH
+deHoTumner 0cobu ¢ HOBBIMU COUYETAaHUSIMU IIPU3HAKOB
I:

B xaxoMm ciyuae aBa win 0osiee TeHOB HA3bIBAIOT CIICTUICHHBIMHE?
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€CJIM TOTOMKH C HOBBIMH TE€HHBIMH KOMOWHAITMSMHU BCTPEYAIOTCS dYalle 4YeM pPOIUTEIhCKHE
(heHOTHTIBI

+ecIM TMOTOMKH C HOBBIMH TE€HHBIMH KOMOWHAIIMSIMH BCTPEYAIOTCS PEKE YeM POAUTEIHCKHE
(heHOTHTIBI

€CJIM BCE IOTOMKH COXPAHSIOT TOJIBKO POJAUTEIHCKUE (PEHOTHUTIBI

€CITM BCE MTOTOMKH SIBJISIFOTCSI PEKOMOWHAHTHBIMA

I:

Uro Takoe xuazma?

+X-o0pa3Has (urypa, BO3HUKAIOIAs B pe3yJibTaTe OOMEHa MEX1y ABYMs XpOMaTHIaMH BO BpeMs
npodassr | Meiioza

X-o0pa3Has ¢urypa, BOZHUKAIOLIAs B pe3yabTaTe 0OMEHa MEXIy ABYMsS XpOMOCOMaMH BO BpeMs
npodassrl | meiioza

X-o0pa3Has ¢urypa, BO3HMKAIOIIAs B pe3ysibTaTe OOMEHa MEXIY ABYMs XpOMAaTHUAAMU BO BpeMs
MHUTO32

X-o0pa3Has ¢urypa, BOZHHUKAOLIAs B pe3yabTaTe oOMEHa MEXIy ABYMs XpPOMOCOMaMH BO BpeMs
npodassl Il meiiosza

I:

O 4eM CBUJETENBCTBYET YAaCTOTa PEKOMOMHALINI?

BCE T€HBI HAXOATCS B XpPOMOCOME

+Bce IreHbl IMHEWHO PacIOIOKEHbI B/10JIb XPOMOCOMBI

MEXly T€HaMH PacIOJIOKEHHBIMH B CEPEIMHE XPOMOCOMBI KPOCCHUHIOBEP IIPOUCXOAMT Yallle
KPOCCHHI'OBEP MEX]ly TOMOJIOTHYHBIMU XPOMOCOMaMHU HE MPOUCXOAUT

I:

Yro Takoe Mopranuaa’?

MeCTO 00pa30BaHUsI XHUa3M

KOJIMUYECTBO PEKOMOMHALINN MEXTy TeHAMH

+€I[I/IHI/III& PacCCTOAHNA MCKAY T'CHAMH Ha Te€HETHUECKOU KapTe
HauMEHbIIIee PACCTOSTHIE MEXKIY TeHaMU Ha TeHETUYECKOM KapTe
I:

I:

Kakoe konMuecTBO reTepoXpoMOCOM UMEETCS B KJIETKaX YesloBeKa?
44

23

+2

46

I:

Kakwne mosioBsie XpoOMOCOMBI UMEIOTCS Y CaMIla HACEKOMBIX ?
XX

Xy

+XO

YO

I:

KaKOﬁ n3 Hepe‘lI/ICJIeHHBIX T'CHOTHUIIOB UMECCT YCJIOBCK 6OJILHOI71 FCMO(bHHHCﬁ?
XHxH
XH xh
Xy
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+xhy
I

MosKeT JIi IpU3HAaK, CIEIJICHHBIN C ITOJIOM IIepeIaBaThCs OT OTHA K ChIHY?
na

+HET

Ila, €CJIM OTell 0oJIeH

TOJIBKO B TOM CJIy4ae €CJIM Y OTIa IPUCYTCTBYET JOMUHAHTHBIN aJIJICIb

I:

I'1ie pacmosiokeHbl roJIaHPUUYECKUE TEHBI?
B ayTOCOMAax

B ITIOJIOBBIX XpOMOCOMax

TOJIBKO B X XpOMOCOME

+TOJIBKO B Y XpomMocome

I:

[Ipu ckpemuBaHUM T'ETEPO3UTOTHOTO IO OJHOM IMape MPU3HAKOB PACTEHUS C PElEeCCHBHBIM
TOMO3HUTOTHBIM PACTEHHEM JIOJISI TOMO3UTOT B IIOTOMCTBE COCTABHT:

0%

25%

+50%

75%

100%

I:

[Ipu caMOOIBUICHUU T€TEPO3UTOTHOTO BBICOKOPOCIIOTO pacTeHHUsl Topoxa (BBICOKUU cTebenb - A )
J10s1 KapJIMKOBBIX PACTEHUI paBHa:

+25%

50%

75%

0%

I:

Ckonpko THIOB rameT obpa3zyer 3urota CcBB ecnu renst C 1 B, ¢ 1 B HacneayroTcs clerieHo?
1

4

3

+2

I:

VY marepu 1rp kpoBu (jj), y cbiHa 1rp. kpoBu (jj). MyX4unHa, ¢ KakoW rpynmnoil KpOBU HE MOXKET
CUMTAThCA OTLOM peOeHKa?

Irp. )

2rp. (1))

3rp.(IBj)

+4rp. (JA JB)

I:

Yacrora kpoccunroBepa Mexxy reHamu A u B - 9%; B u C - 22%; A u C - 13%. KakoB BepoATHBIN
MOPSIIOK PACIIOJIOAKEHHUS TEHOB B XPOMOCOME €CJIM U3BECTHO, YTO OHU CLEIICHBI?
B-A-C
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+C-A-B
B-C-A
A-C-B

X. BosunkHoBenne xu3Hu. IIponcxoxnenne METAZOA.

Kak Ha3pIBaeTCsl TeOpHUsi BOSHUKHOBEHHUS J)KU3HU Ha 3eMile, COTJIaCHO KOTOPOH JKM3Hb 3aHECEeHa Ha
Hally IUIaHETy U3 BHE?

KpEaLnOHNU3M

tHaHcnepMus

TEOpHsI CTALIMOHAPHOT'O COCTOSHUS

CaMOIIPOU3BOJILHOE 3apPOXKICHNE

Kax Ha3piBaeTcsi Teopuss BOSHUKHOBEHHS KU3HU HA 3eMJie, COTJIaCHO KOTOPOUl KM3Hb BO3HUKJIA B
pe3yNbTaTe KaKOT0-TO CBEPXBECTECTBEHHOTO COOBITHSA?

+TKpEalMOHU3M

[MaHCIIEPMUS

TEOpUs CTAIMOHAPHOI'0 COCTOSTHUS

[MaHCIIEPMUS

Teopusi BOZHUKHOBEHUS KH3HU Ha 3eMJjie paclpocTpaHeHHas B JpeBHeM Kutae, BaBuione u
Erunre B kauecTBe aJbTEPHATUBBI KPEALINOHU3MY:

TEOPHSI CTALIMOHAPHOTO COCTOSIHUS

MaHCIIepMUs

+CcaMONpPON3BOIBHOE 3aPOKICHHUE

OMOXMMUYECKask HBOIOLHS

I:

Teopuss BO3HHKHOBEHMSI KU3HHM, COTJIACHO KOTOpOW, 3emiisi HHUKOIJa HE BO3HUKANA, a
CyILIECTBOBAJIa BEUHO:

CaMOTIPOU3BOJILHOE 3apOKIACHUE

KpealuoHU3M

+Teopust CTAIlMOHAPHOTO COCTOSIHUS

I:

Jlns kakoil TeopuM BO3HUKHOBEHHUS XU3HU Ha 3eMJie CaMbIM TPYIHBIM SIBISIETCS OOBSICHEHHE
MOSIBJIEHUS CTIOCOOHOCTH KMBBIX CHCTEM K CAMOBOCIIPOU3BEICHHIO?

TEOpHs MaHCIIEPMHUHU

+0HOXUMHUYECKAs dBOJIOLUS

KpealuoHU3M

TEOPHS CTAIIMOHAPHOTO COCTOSTHHS

I:

CornacHo W.MI.MeuyHMKOBY, BBISICHCHHE BOMpPOCA O TPOUCXOKACHUH MHOTOKIETOUHBIX
HEOOXOINMO JISI TOT'O, YTOOBL:

+monyunTh GyHAAMEHT AJI CPABHUTENBHOM MOP(OIOTHI

MPABHJIEHO TOJIKOBATh KJIIETOUHYIO TCOPHIO
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IIOHATH Teopmo 3ap0111>1meBHx JINCTKOB
BBISICHUTD MPOMCXOXKICHHUE MIEPBUYHBIX TKAaHEH U OPTaHOB
I:

Kto 6b11 aBTOpOM THIIOTE3H ['acTpen?
N.MeuynukoB

+0.I'exkenp

P»ii Jlankacrtep

A .KoBanesckuii

I:

B ocHoBy, kako# runotessl npoucxoxaeauss METAZOA nerna uaes 0 roMOJOTHH 3apOABIIIEBBIX
JIUCTKOB Y BCEX MHOTOKJIETOUHBIX KUBOTHBIX ?

+runote3a ['actpen 2.1 ekkens

runotresa mianyisl P.Jlankactepa

runote3a ®arouureniasl M.MeunukoBa

TUTIOTE3a LEJUTIOISIpU3aIi

I

ITepBoii ¢punoreneTnueckoi cragueii no I'ekkento ObLI:
+0/1HOKJIETOYHBIN aMe0000pa3HbIil OpraHu3M

KOJIOHHS aMe0000pa3HBIX KJIETOK

Mopest

Onacrest

racrpes

I:

Jlns xoro U3 aBTOPOB TUIIOTE3 MPOUCXOXKACHUS MHOTOKJIETOUYHBIX BakHeHIIuM "opyauem" ObLI
OHoreHeTHYecKuil 3aKoH?

T.I'ekcin

P.Jlankacrep

N.MeuynukoB

+0.I'exkenp

I:

Kaxum nmyrem I'actpes oOpazoBanacek u3 biacren?
yTeM SMUTpaluu

yTeM AIUO0INH

yTeM JeJIIMUHAIUN

+ITyTeM MHBaruHaIuu

I:

Kakwue xxuBoTHBIE, cornacHo aenenuto P.Jlankactepa Bxoast B rpymmy Diploblastica?
IpocTenne

+KUIIEYHOTIOJIOCTHBIS

HACEKOMBIE

MJIEKOTIUTAIOIIUE

I:

Kak Ha3bIBaJICSl OJTUH U3 TICPBHYHBIX OPTaHOB (HaroruTEILIbI?
+KHUHOOIACT
Osacronop
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6macromepma
HOJIUILIACT

Kto mpeanonarain, yro numennas pra [Inanyna sBisercs oommm npeakom Bcex METAZOA?
N.MeunnkoB

+P»ii Jlankactep

O.I'exkens

A .KoBanesckuii

I:

Uro cnenyer cuntaTh HeaocTaTkoM Teopun P.Jlankactepa?

+1IepBUYHBIN TUII FaCTPYJIALIUN €CTh ACIIMUHALINS

¢du3nonIornuecKoe 000CHOBAaHHUE TUITOTE3bI

NIEPBUYHBIN TUII TACTPYIISALUN €CTh HHBArMHALIMS

CChLIJIKa Ha 3MOpHOHaNbHOE pa3BuTHe Hanboee npuMuTuBHBIX METAZOA
I:

Uewm, no muennto Y. MeuHrKOBa, OCYIIECTBIISIIOCH MUTAHUE TIEPBUYHOTO METa300Ha?
IICEBIOIOINSIMU

+)I(FyTI/IKOBI)IMI/I KIICTKaMH

MIEPBUYHBIM PTOM

¢darouuTo3oM

I:

Kakoii u3 crmoco0oB racTpysiiuuu sBisieTcss Hauboee ApeBHUM?
+UHBaruHanusa

OeIsIMUAHALIMA

AMMUATpaLyst

SIHO0IUS

I:

KT0 13 nepeyncieHHbIX yUeHbIX MOICPKUBAET TEOPHIO TEUTIOIISIPU3AIIN?
9.I'ekkenb
P.JIankacrep
+H1. Xamxn
T.IlIBann
XI.Teopus 3BOJIIOLUHA

ABTOp TEOpUHM 3BOJIOLUUM B OCHOBE, KOTOPOW JIEKHUT YNPaKHEHUE M HEYNpaKHEHUE YacTeil
OopraHu3Ma 1 Hacje/lI0BaHue MPUOOPETEHHBIX TPU3HAKOB:

Mennens

Moprau

+Jlamapk

Jluanen

Hapsun

I:

B uem coctout HanbGonpmmii Bkiaz JlapBuna B HayKy?
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JOKa3aJl CYH.IGCTBOBaHI/Ie 9BOJJIOIINN

+00BSACHUI, KaK IBOJIIOLHS MOYKET IPOUCXOIUTh

MIPEIOKIIT UJICI0 CUHTE3a 3BOJIFOIIMOHHON TEOPUU U TEOPHIO HACIIEICTBEHHOCTH
OTCTauBaJ IOCTOSHCTBO BHUA

I:

UYro cocTaBisieT OCHOBY HEOJJapBUHU3MA MM CUHTETUYECKON TEOPUH 3BOIOLNN?
+U3ydeHne Moy IsIMOHHON TeHETHKN

(rIoreHeTHYECKHiA 3aKOH

u3ydeHue (hakTopoB Cpeibl, BIUSIOMUX Ha (PCHOTUITHYECKHE TIPU3HAKH
U3y4eHHE HOPMBI PEaKIIUH BHJIA B TTOMYIISALUN

I:

Uto onpenenser 4acTOTy aJieis B OMYJIAIUNA?
YUCJIO OPTraHW3MOB B TIOMYJISIIUN

YHCIIO TOMO3UTOT B MOMYJISILIUH

YHUCJIO TETEPO3UTOT B MOMYJISIIUN

+4UCII0 OPraHU3MOB HECYIIIUX JTAHHBIN ajienb
I:

Kakoe u3 yTBepaeHUii HE OTBEYAET YCIOBUSAM paBHOBecUs Xapau - BaitnGepra?
pa3Mepbl OMYJISIIUNA BEJIUKU

HOBBIE MyTallUy HE BOSHUKAIOT

CrapuBaHUE MPOUCXOIUT CIyIaHBIM 00pa3oM

BCE T€HOTHIIEI OJMHAKOBO IIOTOBUTHI

+TOKOJICHUS TIEPEKPHIBAIOTCS

I:

B xakom ciydae He neiicTByer 3akoH Xapau - BaiinGepa?
+TOMYISIUY OTPAaHUYEHBI 110 YHCIEHHOCTH

pa3Mephbl MOMYIAUNA HEOTPAHUYEHHO BEIUKU

HE MPOUCXOAUT 0TOOpA MO MJIIOJOBUTHIM T€HOTHIIAM

HE IPOUCXOAUT HU SMUTPALIMHN, HU UMMUTpaLlUU
I:

bnaronaps uemy B HEOONBIINX MONYJSAUAX FETEPO3UTOTHBIE OCOOM PAHO WJIH MO3IHO UCYE3A0T?
IIPUHIIAII OCHOBATEIIS

+1peiid reHos

MaHMUKCHUS

JUBEPreHIUs BHYTPU MOMYJIAIINU

I:

UYro, cornacHo C.C.UeTBepHUKOBY, SIBISIETCS JIEMEHTAPHON SBOIIOLIMOHHON CTPYKTYpOI?
T€HOMHAasi MyTalus

0co0b

BH/]I

+IOMYJIAUA

apeaJl BUja

I:

P C3YJIbTATOM MHUKPO3BOJJIIOLUHA ABJIACTCA:
MOABJIICHHUEC DHACMUKOB
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OMOJIOTUYECKHI perpecc
+BH1000pa3oBaHue

OMOJIOrMYECKUi Iporpecc
I:

PacxosxieHre Mpu3HAKOB CPEIN IPYIIIBI OPraHU3MOB, BOSHUKIIUX OT OOIIEro MpeaKa, Ha3bIBaeTCs:
KOHBEPIeHIIUS

+IUBEPreHIUA

rnapauieim3M

buneTndyecKas B0

I:

brnarogaps yemy B KaXJI0¥ MOMYJSIIIAK CO3JACTCS XapaKTePHBIN 171 Hee TeHOPOH I, OTIIMYHBIA OT
JPYTUX MOMYJISAIUANR?

MPUHITUITY OCHOBATEIS

npetidy renon

+ITAaHMUKCHH

YBEJIMUYEHHUIO 0CO0€H TOMO3UTOTHBIX MO PEIIECCUBHOMY aJLIEIIO

I:

Yto siBIII€TCS 3JIEMEHTAPHOM 3BOJIIOUPYIOLIEH eAMHUIEH?
0co0b

BU]I

+IIOIYJISALUSA

I'cH

I:

UTto sBIISIETCS 3JIEMEHTAPHBIM IBOJIIOIIMOHHBIM MaTepUaIoM?
+MyTaluu

MOMYJISIHMOHHBIE BOJIHBI

reHooH

npeiid reHos

Kakoli u3 nepeuncieHHbIx (akTopoB HE SBISETCS 3JI€MEHTAPHBIM ABOJIIOIIMOHHBIM?
MYTALMOHHBIN MIPOLIECC

+IUBEPreHIys

U30JI1 U

MONYJISIHMOHHBIE BOJIHBI

€CTEeCTBEHHBIN 0TOOD

I:

Uto Takoe MonyJsIIMOHHbIE BOJTHBI?

CE30HHBIC U3MEHEHUS YCIOBHUIM OOUTAHUS B TIOMYIISIIIHH
W3MEHEHUE COOTHOIIICHUS CAMIIOB M CAMOK B TTOMYJISIITUN
+HU3MEHEeHNE YUCIEHHOCTH 0CO0EH B MOMYISAIUN
MEePUOINYECKOe U3MEHEHUE TeHO(OH 1A TTOMYIISIIUN

I:
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qTO, Hapsaay C MYTAallMOHHBIM nmponeccom ABJIACTCA IOCTaBIIIUKOM 3JICMCHTAPHOT'O
9BOJIIOLIMOHHOTO MaTepuaa?

U304

+I10MyJIALIMOHHBIE BOJIHBI

npeii¢ reHoB

pacuMpeHue apeana

I:

Kaxkoii TIT H30J111M1 BO3HUKAET B Pe3yJibTaTe (pparMeHTalny apeaia MaTepUHCKOTO Bua?
9KOJIOTHYECKast

ITOJIOTHYECKAst

TeHETHYeCKast

+reorpaduydeckas

I:

Kakass wm3onsuus HOCTHraeTcsi Te€M, YTO JBE TPYIIbl OPraHU3MOB, XOTSI M OOUTAIOT B OIHOMN
reorpaduueckoit 00J1acTH, pacCeNSIOTCS B PA3TUYHBIX KOJIOTHISCKHX YCIOBHSIX ?

reorpaduueckas

+3K05I0rMYecKas

T'CHETHUYCCKasi

3TOJIOrMYECKast

I:

Kakas u3 nepeuncieHHbIx GopM HE OTHOCUTCA K (hopMaM eCTeCTBEHHOTo 0TOopa?
JBUKYILAN

CTaOUIN3UPYIOLIUI

JUA3PYNTUBHBIN

JIMBEPreHTHBIN

+KOHBEPIeHTHBIN

I:

HeticTBue, kakoit hopmbl 0TOOpPa 0COOCHHO 3aMETHO NMPU U3MEHEHUH YCIIOBUM Cpeibl?
€CTEeCTBEHHBIN 0TOOD

+IBIXKyLUN 0TOOP

CTaOMIIM3UPYIOLIMHA 0TOOP

JTU3PYITUBHBIN 0TOOD

I:

Kaxkas ¢popma orOGopa nmpuBoauT K pacrany npexHed Gopmsl 1 0TOOpPY HE OJHOM, a IBYX U Oojee
Pa3IUYHBIX HOPM PeaKIiu?

MCKYCCTBEHHBIH 0TOOD

JIBUKYIIUI 0TOOD

+IU3pYNTUBHBIN 0TOOP

CTAOMITH3UPYIOIIHI 0TOOP

I:

B nporecce 3Bosonuu noa JeMCTBUEM JIBHXKYIIUX CUIT TPOUCXOIUT
CaMOPETYJISIIHS B YKOCUCTEME

KoJie0aHue YMCICHHOCTH MOMYSIIUI

KPYTOBOPOT BEIIECTB U MPEBPAIICHUE YHEPTUU

+dopmMupoBaHUE MPUCTIOCOOTIEHHOCTH OPTaHNU3MOB

I:
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HacnencrBeHHast ©3MEHYMBOCTD UIPAET OOJIBILYIO POJIb B 3BOJIIOLMY, TAK KAK OHA CIIOCOOCTBYET
YMEHBIICHUIO TeHETHUECKOW HEOJHOPOAHOCTH 0CO0EH B MOMYJISIIIUU

+yBEJIMYEHUIO T€HETUUECKOW HEOHOPOAHOCTH 0CcO0€H B MOMYJIALUN

CHIDKEHHIO 3()(DeKTUBHOCTH €CTECTBEHHOTO 0TOOpa

HOBBIIIEHUIO YUCIIEHHOCTH 0CO0€H B NOMYJISALUU

I:

Kakoii oT60p coxpansieT 0cOOH cO CpeHe HOPMOU ToKa3aTelis mpu3HaKa?
+CTaOUITM3UP YOI T

JBUOKYILIHAN

HCKYCCTBEHHBIN

JU3PYITUBHBIN

I:

K ABMXyLIMM CHiIaM 3BOJIOIMHA OTHOCST
MHOr000pa3ue BUJI0B

+00pb0y 3a CylIecTBOBaHUE
BU000pa30BaHue

PUCTIOCOOTIEHHOCTh

I:

B pesynbpraTe B3auMOoAENHCTBUS ABMKYIIMX CHJI 9BOJIIOLIMU B IIPUPOJIE IPOUCXOIUT
PASMHOXCHUC OPTraHN3MOB

W30JISILMS

MYTaLMOHHBIN ITPOLIECC

+00pa3oBaHue HOBBIX BHJIOB

I:

POJ’II: pGIICCCI/IBHI)IX MyTaHI/Iﬁ B 3BOJIFOITMHU COCTOUT B TOM, UTO OHH
MPOSIBIISIIOTCA B IIEPBOM MTOKOJIEHUHT

+SBIIAIOTCS CKPBITBIM PE3€PBOM HACJIEACTBEHHON M3MEHYMBOCTH
KaK IpaBUiI0, BPEAHBI JIJIs1 OpraHu3Ma

SanaFI/IBaI-OT T'€HBI COMaTHYECKHUX KJICTOK, a HE raMET

I:

[Tpomecc, oOecneumBaromMii pa3MHOKEHHE M BBDKHMBaHME OCOOCH C MOJIE3HBIMH B JAHHBIX
YCIIOBUAX CPpCAbl TPU3HAKAMH, HA3bIBAIOT

UCKYCCTBEHHBIM OTOOpOM

00pb00ii 3a CyIIeCTBOBAHUE

+ecTecTBEHHBIM 0TOOPOM

BUJ1000pa30BaHrEM

I:

Haubounee nanpspxkeHHON popMoit OOphOBI 32 CYIIECTBOBAHUE CUMTAIOT
MEKBHIOBYIO

+BHYTPUBHUIOBYIO

C HEOJIAarONPUSATHBIMHU YCIIOBUSIMH CPEJIBI

C aHTPONOTeHHBIMH (haKTOpaMH

I:

OT60p ocoleli ¢ YKIOHSIOMUMHUCS OT CpeIHEN BEIMUMHBI TPU3HAKAMU HA3bIBAIOT
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+ABMKYILIUM
CTAOMITM3UPYIOIIHM
HCKYCCTBEHHBIM
JU3PYNTUBHBIM

I:

C no3unuu 3BomonroHHOr0 yuenus Y./lapsuna, mr00bie MPUCIIOCOOICHHSI OPTaHU3MOB SIBIISTIOTCS

pe3yJbTaToM
npetia reHoB
H30JISITHH

MyTalHi
+ecTecTBEeHHOTO 0TOOpa
I:

VYceunenue B IpUPOIHON MOIYISIUY MYTAIlMOHHOIO IpoLecca
+noBbinIaeT 3pPEeKTUBHOCTh €CTECTBEHHOI'O 0TOOPA
oOecrieunBaeT ApeiQ reHoB

YBEJIMYHBAET YUCIECHHOCTh 0COOEH

YCKOpsIET KOJIeOaHNE YUCIIEHHOCTH MOMMYJIALUI
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7. YuyeOHO-MeTOAHYEeCKOe o0eceueHre TUCIUILTUHBI
7.1 OcHOBHAas JIUTEPATypa

1. O6mas 6uomnorus: yuebnoe nocodue / H.B. Kupmmnosa, O.M. Cnacenkosa, B..®upcona,
O.P. Bennukac. - 3-e uzg., nepepad. u gom. - Cno6.: M3a-so CITXDA, 2010. - 108 c.

2. bwuonorus: yae6Hoe mocobue / H.B. Kupumnoa, O.M. CnacerkoBa, O.P. Bennukac. f.T.
Tpwmc, M.I'.MemepsikoBa, A.U. Cmacerkos. - Cni6.: 3n-Bo CIIX®DA, 2011. - 144 c.

3. 3Baan, P.I'. Memununckas Owoisioruss u oOmas remeruka: Yueouumk / P.I'. 3asgm, B.D.
BbyrBunosckuii, B.B. /laBb110B. - MH.: Beiusiimas mk., 2012. - 496 c.

4. MamonTos, C.I'. O6mas 6uonorus / C.I'. MamonToB, B.b. 3axapos. - M.: Bricmias mkodna,
2010.-317c.

5. IIpocekoB, A.FO. OO6mas Ouosioruss u MukpooOwosorus: YdedHoe mocodoue / A.IO.
IIpocexos. - CIIO.: [Tpocn. Hayku, 2012. - 320 c.

6. Cusornazos, B.W. buonorus. O6mias 6uonorus: Yuebnuk aus ccy3oB / B.M. CuBornazos,
N.B. Aradonoga. - M.: [Ipocda, 2010. - 384 c.

7. Tynukwun, E.M. OOmas OHOJIOTHUS C OCHOBAMHU OJKOJOTMH U MPUPOIOOXPAHHOU
JesATeNIbHOCTH: Y4eOHoe mocodue st Had. pod. oopazoBanus / E.W. Tymukun. - M.: UL
Axamemus, 2013. - 384 c.

7.2 lonoJiHMTEIbHAS JIUTEpPaTypa

1. Onym O. Okonorus. M. Mup, 1988

2. SIonoxoB A.B. Ilonynsuonnas 6uonorusa. M. Hayka, 1987

3. CmrocapeB A.A. buosnorus ¢ o0Ouieit reneTukoi. u3a. «Meaumuna». 1978
4. Kenuna H.1O., be3pyuko H.B. buonorus B Tabnuiax u cxemax.

M.: ®ennkc, 2008

5. pucusiit A.B. O6mas 6uonorus. M.: Konoc, 2009

6. Konmbman 4., Pém K.-I'. Harmsimaas 6moxumus. M.: Mup, 2000.

7. IlexoB A.Il. buonorus ¢ ocHoBamu 3konoruu. M.: Jlans, 2005

7.3 Illepuoanyeckue U3 1aHUA

1. Oxonorus

2. Jloknaasl Poccuiickoit AkageMuu HayK

3. UzBectust PAH. Cepust Ononoruueckast

4. AKTyanbpHbIE BOIIPOCHI COBPEMEHHOI'O €CTECTBO3HAHUS

7.4 UnTepHer pecypcshl

1. ba3za nannabix Pubmed crareii B Gnonornueckux xypHauax

2. buonorus knetku http://www.cellbiol.ru/

3. http://www.macroevolution.narod.ru/

4. Yuebnnlii kypc http://www.informika.ru/text/database/biology/
5 http://www.informika.ru/text/database/biology/
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6
7

. Wikipedia http://wikipedia/org
. O630p NCBI c caiita molbiol

7.5 Meroauueckne YKa3aHUA K J1a00PATOPHBIM 3aHATHAM

1
2

. UBanoB U.B. I'eneruka. CoopHuk 3anay. Hanpunk, 2012.
. Uennosa FO.C. Maiblif MpakTUKYM 10 1UTON0rMU. M3aaTenscTBO0 MOCKOBCKHI

YHUBKpCUTET, 1997.
3. ®enopoa A.U., Hukonbckas A.H. [lpaktukym mno skojoruu. YueOHoe mocoOue. M.

r

4. Kapysuna W.I1. YueGHoe mocoOue mo ocHoBaM TeHeTHKUA. MockBa. «MenumuHay, 1976

5
6

ymanuT. usa. uentp BJIAJIOC, 2001.

. XpoMOocOoMHbI€ 00JIe3HH YyenoBeKa. /luarnoctuka u knuHuka. «Menuunna» 1995.
. PyKOBOZICTBO K MPAKTUYECKUM 3aHATHUIM 110 Ouosnoruu. M., «Meauruaay 1979.

. MaTepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUTIIUHbI

. Muxkpockon crepeockonnyeckuiit MbC-9 — 4 mr.
. Muxkpockon «JIroman — 1» - lmir.

. Mukpockon MBP -1 -5t

. Becel Topznonnbie BT — 500 - 1mT

. Hentpudyra LIIIM — 8§ - 1t

. TepmocTar - 1- mr

. I'padnipoexTop — Jlexrop 1.

. Hoytoyk Acer (Aspire 9120) - 1t

. TaOmuipl, claiapl, KOJIOIICHKH.

0. Kogockorm — 1.
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http://www.plantgen.com/ru/resursy/45-bazy-dannyx/51-obzor-ncbi-s-sajta-molbiol.html

JUCT U3BMEHEHUW (JOINOJITHEHU)
B pabouyto nporpammy no aucuumiuse «bUOJIOI'MA» no nanpasnenuto 05.03.02.
['eorpadus (cniennansHocTh ['eorpadus, bakanasp) na 2020-2021 yueOHbIi rof

/o

OnemenT (myHkT) PIT/]

IIepeueHb BHOCHMBIX
W3menennii (H0moTHEHUI)

IIpumeyanue

OO6cyxaeHa 1 peKOMEH0BaHA Ha 3aceJaHuu Kadeapbl

IPOTOKOJI Ne OT «_ »
3aBenyronui kageapoi

HanmenoBanune kadenpst

IMoxamucek, pacmidpoBka NOAIICH, AaTa
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