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1. Ileau ¥ 3a1a41 OCBOEHHSI JUCIHUTLINHBI

Heau: npenogaBaHusi TUCHUIUIAHBI 3aKIIOYAETCA B PACIIUPEHUU OOJACTH 3HAHMS
CTYyJIGHTOB O  MHOroOOpa3Wu JKMBOTO  MHpA, CIHEHUPUUECKHMX  OCOOECHHOCTAX
KU3ZHEACATEILHOCTH OPraHU3MOB, CTPYKTYpPE YPOBHEH OpraHu3alluy XUBOW MAaTepUU U
GyHKIMOHUPOBAHUM KU3HU. O3HAKOMIICHHE C HEKOTOPHIMU HAayYHO-UCCIIEI0BATEIIbCKUMHU
METOJIMKaMH CTIOCOOCTBYET MPUBIICYEHUIO K UCCIIEI0BATEIBCKOM paboTe B LIETIOM.

3agaun:

- (opMHpOBaHHE Yy CTYIACHTOB OCHOB KIAaCCU(PUKAIMKU >XUBBIX OPraHU3MOB H
YPOBHEW OpraHU3alHM )KUBOW MaTEPUH,

- M3y4YEHUE M OCBOCHHUE CO3/IaHHBIX CHUCTEM HU3HHU, KOTOPBIC JYUYIIMM YPOBHEM
OTPXKAIOT KapTUHY IBOJIIOIUH,

- OBJIAJICHHE 3HAHUSMU OHOJOTMYECKHMX HAyK, CTPOEHHUS KJIETOK M TKaHEH,
COCTaBHBIX YacTel (PEpMEHTHBIX CUCTEM, KIIETOYHOT'O METa00JIM3Ma, MPU MOMOIIH KOTOPBIX
OMOJIOTHYECKHE CYIECTBa IMONY4YaloT IMOJIE3HYI0 JHEPrui0, TEOPETUYECKUX TMOJIXO0JI0B
CHUCTEMATHKH,

- IIUPOKOE H3YYCHHUE W3MEHYMBOCTH JKHUBBIX OPTaHU3MOB, WHAUBUIYAIBHOTO
pa3BUTHSA, KJIacCU(PUKAIMKN ¥ (PUITOTESHHUH.

2. Mecto nucunmiuabl B crpykrype OIIOII BO

Jucturmuaa «buosiorus» BXOAUT B 0a30BYI0 YacTh biioka HampasieHus I'eorpadusi.
buonorust sBasieTcs TEOpPETUYECKOW OCHOBOM yueHuss o Ouocdepe, T.. TOoro OJoka
JTUCIUIUIAH, KOTOPBIE CBA3aHbI C U3yUYEHUEM UCTOPUHM BOZHUKHOBEHUS U PA3BUTHS TIAHETHI
3emiss. OHa CIYXHUT TeOpeTHUECKOW 0a30ii reorpaduu, HKOJIOTHH, PACKPBIBAOIIMX
B3aMMO/JICHCTBUE OMOJOrMYECKMX U reorpauyeckux IMpoLECcCOB ONPEACNSIONHNX BCIO
cuctemMy JaHama@pTHOW cdepbl 3eMid. Mo3HAHUWE OMOJIOTMYECKHX 3aKOHOB HEO0OXOIUMO
JUIsl KOMIIETEHTHOTO CIIelMajJIucTa B O0OJAcTH 3HAHUN HAyK O 3eMJjie, paccCMaTPHUBAIONIUX
HUCTOPUUYECKYI0 TUHAMHMKY HPUPOIHBIX CUCTEM U T€ M3MEHEHHUs, KOTOpPbIE IMPOUCXOAST B
HUX Ha COBPEMEHHOM 3Talle B YCJIOBUSAX I100ANbHBIX M3MEHEHMH OKpYKarouleil cpenbl u
0] BIUSIHUEM JICSITEIbHOCTH YeIOBeKa.

B cucreme dyHmameHtampbHOro reorpaduueckoro B IMIMPOKOM IUIaHE OOpa3oBaHUS
Kypc OMOJIOTHMH SIBJISIETCS COCTABHOM YacThIO €CTECTBEHHOW MOJTOTOBKHM CIHEIUATHCTOB,
3aKJ1a/IbIBAIOLIUN OCHOBBI €0 €CTECTBEHHO-UCTOPUUYECKOTO MUPOBO33PEHUSI M MBILICHHUS.
Jlornueckass U coliepxKaTeabHO-METOIUYECKass B3aUMOCBSI3b JUCHUIUIMHBI «buonorus» c
eIWHBIM OJIOKOM JUCHMIUIMH, OOecnedyrnBaeT HEOOXOIUMYI0 TPEEeMCTBEHHOCTh C
NOCIEAYIOIUMHA KypcaMu, TakKMMH Kak buoreorpadus, Dkonorus, Yuenue o Guocdepe,
buopasnoobpaszue, Jlangmadroenenne WM MHOTUMHU JApyruMH. JlaHHas AMCHMILIMHA
SBIIICTCA  HEOOXOAMMBIM  0a30BBIM  MPEAMETOM, VYCIEIIHOE OCBOCHHE KOTOPOTO
npeicTaBIseTCsl 00s3aTeNIbHBIM YCIOBHEM BCETO MOCIEAYIONIEro yueOHOro mpoiecca.

Kypc «buonorus» mpemnogaercs B TeueHue | cemectpa Ha 1 kype (OPO). Ha
uzyuenue kypca «buonorus» otBoautrcs 108 wyacoB (M3 HHMX JEKUMOHHBIX — 17,
nabopaTopHbIX- 17 u camocrosTenabHass paboTa CTYAEHTOB-05 4acoB) WU KOHTPOIb — 9
yacoB. M3yueHne TUCHUIIIMHBI 3aKaHYMBACTCS 3a4ETOM.

JlucuumirnHa siBisieTcs: 00s3aTeNIbHOM.



3. TpeOoBanusi K pe3yJibTaTaM OCBOEHHS COJAEPKAHUS AN CHUTILTUHBI

N3yueHre AUCHUILIMHBI HANpaBieHO HAa (OPMUPOBAHUE CIECAYIOIIUX KOMIIETCHIUN B
cootBercTBUM ¢ PI'OC u OITOIT BO 1o jaHHOMY HanpaBJIEHUIO MOJITOTOBKHU:

OIIK-2.3 mnpuMmeHseT TEOpEeTHUUYECKHE 3HAaHMS O B3aUMOJCCTBUSIX IPUPOIHBIX,
MPOU3BOJICTBEHHBIX M COLMAIBHBIX TEPPUTOPHUAIBHBIX CHUCTEM I[IPU PEIICHUH 3aaad
poQeCCHOHATBHOM ESITEIHPHOCTH;

OIIK-6.1 CniocoGeH mpoeKTHUPOBaTh PE3yIbTaThl CBOSH MpodecCHoHATBHOM U HAYYHO-
HCCJICIOBATCIBCKOM JIEATCIBHOCTH,

B pe3ynbrare 0CBOSHHUS TUCIUIUTMHBI 00yUJarOIIHICS JOJIKEH:
3HATh:

OCHOBHBIE XapaKTEPUCTUKU KU3HM KaK (PEHOMEHA, NPHUCYLIEro IUIaHeTe 3eMJisd,

Ba)KHEWIIMEe OMOJIOTHYECKHE ITPOLIECCHI, TPOUCXOAAIINE HA MAKPOMOJIEKYIISIPHOM, KIIETOUHOM,
TKaHEBOM, OPraHW3MEHHOM, IMOMYJSIIMOHHOM, 3KOCHCTEMHOM U OHOCPEpHOM YpOBHSX
OpraHu3alMy >KMBOM MaTepuu; HMMETh HPEACTaBIEHUs O CTPyKType Ouopa3zHooOpasus,
MOJIOKEHHSI COBPEMEHHOW TEOPHUM DBONIONMH B KA4eCTBE METOMOJIOTHYECKOM 0a3bl
€CTECTBEHHOHAYYHOT'O MBIIIIJICHHUS.

YmMmerb:

Hcnonbs30BaTh 3HaHUS O OMOJIOTHYECKUX TPYIIIAX OPraHu3MOB, 3aKOHOMEPHOCTAX

UX HACJIEJCTBEHHOCTH U U3MEHYMBOCTH, UX CTPYKTYpEe U QYHKIIMOHUPOBAHUS, TIOJIOKEHUS
COBPEMEHHOM TEOPUH 3BOJIIOIUY AJISI PEUIEHUS €CTECTBEHHOHAYUYHbIX 3a/1a4, MOHUTOPUHIA
OKPYKaroIlel CPebl.

Baanern:

HaBbikamu npUMeHSTh 3HaHUS IO OMOJIOTHH B HAYYHOU JIESITEILHOCTH U 00pa30BaTeIbHOM
mpolecce, MpU PENICHUH MPAKTUYECKUX 3a7a4 B cdepe MPUPOONOIH30BAHUS U OXPaHbI
MPUPOJIbI, TIFIAHUPOBAHUS U peaTU3aliK MPOTpaMM yYCTOWYMBOTO Pa3BUTHUS MPUPOIHBIX U

COIMAJIBHO-OKOHOMHNYCCKHNX CUCTCMBI.

4. CoaepxaHue M CTPYKTypa AUCLUIIMHBI (MOAYJIA)
4.1 CoaeprxaHue pa3jesoB AUCHUIIJINHBI
Temamuueckuii n1an OUCUUNTTUHDL.

No ®opmMma
pasjena HanmenoBanue pasnena Conepxanue pazaena TEKYIIETO
KOHTPOJISI
1 2 3 4
1 buonorns kak cucrema Takconomuyeckue u GpyHaamMeHTaIbHbIE 3. T
HayK OMO0JIOTHYECKHE HAYKH. ’
13yJaroIast >KuBYIO 3aKoHbI (PUIOT€HETUYECKOTO PA3BUTHS. T
MaTEpHIO [TpuHIMIBI KTacCU(BUKAIIMH KHUBOTO.
2 Kierka. Knerounas CtpykTypa ¥ QyHKIIMY KOMIOHEHTOB KJIETKH. 13
TEOpHUsl. OOMeH BeIIeCTB U PHEPTUHU B KIETKAX T
[Ipo- u sykapuoTuueckue kietku. Jlenenue P
KJIETOK
3 OOMeH BemecTB u O6mras xapaktepuctuka. OOMeH BEIIeCTB Ha 3
SHEPrUuu YpOBHE OpraHu3Ma.




KpyroBopor BemiecTB B mpupo/ie (00MeH
BEIIECTB Ha YPOBHE OMOT€OIIEHO30B P
u 6uocdeps).
4 PazmHoxeHme, becnonoe pasmuoxenue. BereratuBnoe T
MHAUBUAYaAJIbHOE pazMHoxeHHe CriopooOpa3oBaHHUe.
pa3BUTHE U [TonoBoe pa3MHOKEHUE. P
HENPEPLIBHOCTH XU3HU | I'epmadpoautusm, naprenorenes. OHTOreHe3
5 ['enernueckas Tpanchopmanus y OakTepuid. K
uHpopManus Crpykrypa u perukanus JJHK
Myrarmonssiii iporiecc. Pexkomounarus JIHK. T
6 MenneneBckas reuetuka | ['eHeTHUUECKHE SKCIEPUMEHTHI 3
Menpens. CxeMbl TeHETUYECKUX CKPEIIMBaHHM.
HezaBucumoe pacnpenenenue.
B3anmoneiicTere reHos. T
7 XpoMOCOMHas TeOpust ['pymbl cuenaeHus: © XpOMOCOMBI.
HACJIEICTBEHHOCTH Kpoccunrosep u yactora peKOMOMHAIIMIA. T
Hacnenosanne
CHEIUIEHHOE C MTOJIOM.
8 OcHoBbI 3BONIOLIMOHHON | VicTOpUS pa3BUTHS SBOJIIOIUUOHBIX UICH.
OMOJIOTHH. OCHOBHBIE TIOJIOKEHUSI TEOPUU €CTECTBEHHOTO PK
ot6opa Y./lapBura. POpMBI €CTECTBEHHOTO
oTbopa.
4.2 CTpyKTypa JTUCUHUIJINHBI
OO6m1ast TpPyI0EMKOCTh TUCIUIUIUHBI COCTaBiseT 3 3aueTHIX eauHullbl (108 yacoB)
TpynoemMKoCTh, 4acoB
Bua padore: 1-ii cemecTp Bcero
OO0u1asi TPy10€eMKOCTh 108 108
AynuTopHasi padora 34 34
Jlexuuu 17 17
[Tpaktuueckue 3anstus (I113) - -
JlabopaTtopusie padoTs (JIP) 17 17
CamocrosiTeibHas padora 65 65
IloaroroBka u cnava sK3aMeHa 9 9
Bua uTOroBoro KOHTpoJIst 3a4ueT 3a4eT
Paznensl quctuniaunel, n3ydaemsie B 1 ceMecTpe
KomnmuecTBo yacoB
No Bne-
pas- HaunmenoBanue paznena Beero AynautopHas pabora aya.
nena pabora
JI I13 JIP CP
1 2 3 4 5 6 7
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buonorus xak cucrema Hayk,
M3Y4aroIas KUBYIO MaTepUIO

12

Kiterka. Knerounas teopust 12

OOMeH BelIeCTB U YHEPTUH 12

Pa3MHO)KeHI/IC, UHAUBUIYAJIbHOC
Pa3BUTHUC N HCIIPCPBIBHOCTD KU3HU.

12

I"'enetnueckas nHGopMaus 12

MenneneBckas reHeETUKA 12

XpoMOCOMHasi TEOpHst
HACJIEICTBEHHOCTHU

12

OCHOBBI PBOJIIOIIMOHHON OMOJIOTUH 15
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No
paszena

HaumenoBanue 1ab0paTopHbBIX paboT

Koa-Bo
4acoB

2

3

YpOBHM OpraHU3alnH KHU3HU

CprKTypa nu (bYHKI_II/II/I KOMITIOHCHTOB KJICTKH

OOMeH BelecTB Ha YpOBHE OMOTre0LeH030B U Ouochepsl

[utonornyeckue OCHOBBI Oecrmogoro (MHUTO3) U  TOJOBOTO
(Mei103) pa3sMHOKECHHS

MoHO- ¥ TUruOpHuIHOE CKpENMBaHUE

Kpoccunrosep. IloctpoeHne reHeTHYECKON KapThl, COCTABIICHUE
POIOCIOBHBIX

HacnegoBanue IIPHU3HAKOB, CHCIVICHHBIX C TTOJIOM
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Teopust sBOTIOIUYU
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4.4 IlpakTnyeckue 3aHATUS (CEMUHAPBI) He MPEXYCMOTPEHbI

4.5 KypcosBoii nmpoekT (KypcoBasi pad0oTa) He mpeyCMOTPEHbI

4.6 CamocTosiTeJIbHOE M3YYeHHE PA3/1eJI0B AU CHUIIINHBI

Ne

paznena

BOHpOCBI, BBIHOCUMBIC Ha CAMOCTOSATCIIBHOC U3YYCHHNC

Koi-Bo
JacoB

1

ITpr3HaKy 1 OCHOBHBIE CBOMCTBA KUBBIX OPIraHU3MOB

CTpyKTypHBIE KOMIIOHEHTHI siipa

XUMHUYECKHUI COCTaB IIUTOILIA3MBI

B3aumocBsI3p MEXTy OpraHu3MaMu ¢ Pa3InYHBIMU TUIIAMH 00-
MeEHa BEIIECTB.

Kocmuyeckas poiib 3el1€HbIX pacTeHui

buonorunueckas POJIb IMMOJIOBOI'O PA3SMHOXKCHUS. IIonoBoit I(I/IMOp(I)I/IBM

Tunbl OHTOTEHE3a U €T0 IEPHOIU3AITUS
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XpoMocoMmHble abeppaninu. ['eHHas HH)KeHepust

e RSN L SN S N L)




B3auMozeicTBre reHoB OJJHON aJIEIIbHOU ITaphl

HOMI/IHaHTHOCTb H PCUCCCUBHOCTD

[IpuHIMI HE3aBUCUMOTIO PAacIpeAeIeHUs] U 0COOEHHOCTH NEPEIBUKECHUS
XpOMOCOM BO BpeMsl Meiio3a

MGTOI[BI HN3YyUCHUSA HACIICACTBCHHOCTH YCJIOBCKA

A ENEEEEN B e o)

TeopHH BO3HHUMKHOBCHUA ) KU3HHU

Hroro

S. OueHOYHBIE CPEACTBA AJIsl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH 1
npomexyTouHoii arrecrauuu (OITK-6.1)

JK3aMeHAMOHHbIE OWJIEThI K HTOTOBOMY 3K3aMeHy
XpaHsATcs Ha Kadeape

OO0pa3ubl KOHTPOJIbHBIX 32JaHUH 110 OCTATOYHBIM 3HAHUSIM
3ananue Nel
Cx0/71cTBO U pa3ianune )XKMBOTHOM U PACTUTENbHOMN KIETKH.
@DyHKIMOHATbHBIE 0COOEHHOCTH KUBOTO

3aganue Ne2
[{utomiazma u ee coctaB. XUMHUYECKHI COCTaB KIETKH.
Opranusm u okpyxaromas cpega. GakTopsl cpeabl.

3aganue Ne3
Kiterounas teopusi.
Hcroprueckoe pa3BUTHE )KUBBIX CUCTEM.

3amaune Ned
3aKOHOMEPHOCTHY HACJIEIOBaHMS ycTaHOBIEHHBIE ['. Menaenem.
['maBHBIE KOMITIOHEHTHI KIETKU. VX cTpoeHne U HyHKIHH.

3amanme Neo5
['aBHBIC HAMIPaBIEHUS YBOJIIOIMN OPTaHUYECKOTO MHUPA.
CoBpeMeHHbIE MPECTaBICHUS 00 IBOIOIHH.

3amanne Ne6
KpyroBopoT opraHnueckoro BemecTBa B 9KOCUCTEMAX.
[TepcrieKTUBBI Pa3BUTHUSI OUOIOTHUECKUX HAYK.

D B~ | ~W




TecThl 17151 IPOBeieHUSI TEKYIIEr0 KOHTPOJISA M IPOMEKYTOYHOM
aTTeCTAlMH [0 UTOI'aM OCBOCHUS JMCHUTIIMHbI

KoMmnbroTepHoe TecTUPOBAHME
1. Buosorusi Kak cucreMa HayK, H3y4alwuias >KUBYK) MaTepPUIo
I:
S: OyHIaMEHTAIBHBIMU SIBIISIIOTCS HAYKU
o011as 300J10rUs
300J10THs1 OCCIIO3BOHOYHBIX
+: GU3HOIOTHS U SKOJIOTHUS
OoTaHuKa
9KOJIOTHS U OOTaHHUKA
I
TakCOHOMUYECKUMH SIBIISIOTCS HAYKH
DKOJIOTHS
CHCTEMAaTHKa
MOJICKYJISIpHAsT OMOJIOTHUS
+: MUKpOOHOJIOTHS
TeHETHKA MOMYJISIuil
I:
['maBHBIC pa3nuyuns MEXAY PACTUTEIbHBIMHU U dKUBOTHBIMH OpPraHu3MaMu 00YCIIOBUIIO
pa3HbIi TEHETUYECKUI KO
XAMHUYECKHH COCTaB
CTPOEHUE MOJICKYJI
Pa3HOTUITHOE CTPOCHHE Teja
+: pa3nuuus 1o crnoco0y MUTaHUs
I

@uIOreHeTHYECKUMHU MPU3HAKAMHU PA3BUTHS Y YEJIOBEKA SIBIISIOTCS
+: OJTHOKJIETOYHAS CTajusA, OJacTyna, racTpysia

JIBYCTOPOHHSI CHMMETPHUSI U XOpJia

OJIHOKJIETOYHAS CTaJusl, MOMYJIAIMS U 00pa3oBaHue BUJa
MMOKPOBUTEIBCTBEHHAs OKpacKa

MJIaBaTeIbHbIC IEPETTOHKH

I

@uUIOreHeTHYECKUMHU MTPU3HAKAMU PA3BUTHS Yy PACTEHUH SBISIOTCS
+: OJTHOKJIETOYHASI CTA]IMs; HATMYUE XJIOPOIIJIACTOB
OJIHOKJIETOYHbIE KOPHEBBIE BOJIOCKU

HaJU4He MUTOIIa3MaTHIeCKOM MeMOpaHbI

HACEKOMOOIIBIIICHUE

BETPOOTIBIJICHUE

I:

Apomopdo3aMu y pacTeHHI MOYKHO CUUTATh
BETPOOIBIJICHUE

+: HaJIM4Me 1BETKA, MHOTOKJIETOYHOCTh, HAJIMYHUE I1J10/1a
HaJu4ue TKaHEH U OpraHoB;

BETPOOIIBIJICHUE U 300X0PUs

HaCEKOMOSTHOCTh

I:

Apomopdo3aMu y )KUBOTHBIX MOKHO CUUTATh



+: MHOTOKJIETOYHOCTb U JIETOYHOC JIbIXaHHE
MTOKPOBUTEIHCTBEHHAS OKpPacKa U 300X0PHS
¢dbopma Tena

JIBOWHOE JbIXaHUE

TETUIOKPOBHOCTh

I:

OTKa3 OT THITOJIOTMYECKOM KOHIICTIIINN BUA BBI3BAJIO COOOpaKEHUE

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

+: CTENEHb pa3Nuyusi HEllb3sl CYMTATh PEIIAIOIINM KPUTEPHEM TPU BO3BEICHHWU TAKCOHOB B PaHT
BHIA

pasnudHble PEHOTUTIBI, TPUHAIUICKAIINE K OJHON MOMYJISINN, MOTYT CYMTATHCS PA3HBIMHA BHIAMU
I:

Konuenuus Buna, koropoi npuaepxupaics K.JIuuuei
+: TUIIOJIOTHYECKAas

HOMHMHAJIMCTHYSCKOM

OHOJIOrHYECKOMH

OMHOMUHHWINCTHYECKON

I:

O MophoPU3NOIOTHYECKOM PErpecce CBUIETENbCTBYIOT

+: yTpaTa OpraHoB MUILEBAPECHUS U PEIYKIMs KOPHEH
BHEOPTaHM3MEHHOC MTUIIICBAPCHUE

JUIIEHUE YETBEPOHOTOCTH, XJIOpodusia

BHJIOM3MEHEHUE KOPHEHN

MOSIBJIEHUE CIIEIUATU3UPOBAHHBIX OPTAHOB, PEAYKIHs KOpHEH
I

Mopdodusnonoruueckuii perpecc CBUIAETENBCTBYET O OMOIOTUYECKOM perpecce
Ja

+: HET

Jla, €CIIA 3aTParuBacT )KU3HEHHO Ba)XHbIE CUCTEMBI

71a, TOJILKO B KPYIHBIX apoMopdozax

I:

[lo He3HauuTENBHBIM KOCTHBIM  OCTaTKaM  BOCCO37aTh  II€JIBIH  OpPraHU3M  IMOMOXKET
bunoreHeTUYECKUH 3aKOH

ABOJTIOIIMOHHBIE U3MEHEHHS BCETJa SIBIISIOTCS MPHUCIOCOOJICHUSIMHA K W3MEHUBIIUMCS YCIOBUSAM
cpenbl

ABOJTIONUS MTPOIIECC HEOOPATHUMBIIA

SBOJIIOLMS OPTaHU3MOB BCET/1a COMTPOBOKIAETCS JUBEPreHIIMEN YacTeil U OpraHoB

OMOJIOTMYECKHUI 3aKOH

+: 3aKOHBI KOPPETSALUHU, UIN COOTHOCUTENILHO Pa3BUTHSI OPTAHOB
I:

B pabotax KoBanesckoro ¢ Ascidiae Halien cBoe OTpakeHHe 3aKOH

HBOJIIOIMOHHBIE U3MEHEHHUsI BCErJa SIBISIOTCSA MPHUCIIOCOOICHUSAMU K M3MEHUBLIMMCS YCIOBHUAM
cpensl

HBOJIIOIMS MTPOLIECC HEOOPATUMBII

HBOJTIONNS OPTaHU3MOB BCET/Ia COMPOBOKAACTCS AUBEPTeHIINEH YacTel 1 OPraHoOB
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+0OUOreHETUYECKUN 3aKOH
3aKOHBI KOPPEISIMH, HIIH COOTHOCUTEIILHO Pa3BUTHSI OPraHOB
I:

OuUIOreHeTUYECKU 3aK0H, MPOUIUTIOCTPUPOBAHHBIN XOI0M 3BOJIIOLMH 0€pE30BOM TS ICHUIIBI
SBOJIIOLIMOHHBIE M3MEHEHMsI BCErja SIBJSIOTCS MPHUCIOCOOJICHUSIMH K HW3MEHMBIIUMCS YCIOBUSM
cpenbl

+: ABOJIIOIMS MPOLIecC HeOOPaTUMBII

3BOJIIOLMS OPraHU3MOB BCETJ1a COMTPOBOKIAAETCSA TUBEPIEHIUEN YaCTEN U OPTraHOB

OMOJOTMYECKH 3aKOH

3aKOHBI KOPPEJISAIINHU, HII COOTHOCUTEIHHO Pa3BUTHS OPTaHOB
I:

[IpeameTom u3ydeHust o0IICH OMOTOTHH SABIISACTCS

CTpOcHHE U (DYHKITUU OpTaHu3Ma

MIPUPOJTHBIC SIBJICHUS

+: 3aKOHOMEPHOCTH Pa3BUTHUs U (YHKIIMOHUPOBAHUS KUBBIX CUCTEM
CTpoeHHe U (QYHKIIUU PACTEHUI U )KUBOTHBIX

I:

Beicmm ypoBHEM OpraHU3aIliy )KU3HU SBIISETCS
+: OrocdepHbIi

OMOTEeOIICHOTHYECKHIt

MOMYJISUUOHHO-BUI0BOM

OpraHM3MEHHBIH

I:

[IepBbIM HaAOpPraHU3MEHHBIM YPOBHEM JKU3HU SIBIISCTCSA
o6uochepHbIit

OMOre0leHOTUYECKU I

+: IOMYJISAILMOHHO-BU10BON

OpraHU3MEHHBIN

I:

[lepBbIM OpraHU3MEHHBIM YPOBHEM >KM3HU SIBIISETCS
KJIETOYHBIHA

TKaHEBOM

+: MOJIEKYJISPHBIN

OpraHU3MEHHBIN

I.

B camplii panHuit nepuos pa3BuTHs OMOJIOTHH OCHOBHOM METOJ MCCIICTOBAHUS
JKCIIEPUMEHTAIBHBIA METOJ

MHKPOCKOTIHS

CPaBHUTEIBHO-UCTOPUUYECKHUI

+: MeTOI HaOIIOIEHU 1 OIIUCAaHUS OOBEKTOB
I:

TepMuH «3KOJOTHI» MPEITOKEH
+: 0. I'exkenem

3. Jlepya

B.U. Bepnaackum
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X.b. Jlamapkom
I:

buonorust — cucrema Hayk

+: pyHIaMEHTATBHBIX M TAKCOHOMHYECKHUX
(dhyHIaMEHTAIBHBIX U TYMaHUTAPHBIX
CUCTEMATHUCCKHUX U TAKCOHOMHUYCCKUX
(dhyHIaMEHTANIBHBIX U CUCTEMATUKO-TeorpaduueCKux
I

Knerka sBnsiercst

+: 3JIEMEHTApHOU U CTPYKTYPHOM €IMHUIIEH KUBOTO
[JIaBHBIM YPOBHEM OpPraHU3allMd MAaTepUU
CTPYKTYpoOii Onochepsl

OCHOBHBIM OHOJIOTMYECKUM TTOHITHEM

I:

DHTOMOJIOTUS

Hayka o 6uocdepe

+: U3y4aeT KU3HEACATCIIbHOCTh HACEKOMBIX
M3Yy4aeT HBOJIOLNIO 0ECIIO3BOHOYHBIX JKUBOTHBIX
HayKa 0 (PU3HOJIOTHH

I:

OIHUM U3 TITaBHBIX CBOWCTB KHU3HU SIBISICTCS
nepepadoTka

pabota

+: IBUJKCHHE

MHUHEpaIH3aLusI

I:

Ha monynsimnoHHO-BUIOBOM YPOBHE OpraHU3aIH KHUBOWH MaTEPUU U3yYarOTCS
COCTaB U CTPYKTYpa OMOIIEHO30B

OTJIeNIbHBIE 0COOU

0COOEHHOCTH KU3HEIEATEIIbHOCTH OpraHu3Ma

+: CTpyKTypa NOomyJIsui

I:

CoBpeMeHHOH U TJIaBHOW KOHLIETIIIMEN BUAA SIBISETCS
+: OHMonoruueckas

HOMHHAJIMCTHUECKAs

CHUHTETHYECKas

THUIIOJIOTHYECKas
I:

OCHOBHO 3BOJIOLMOHUPYIOIIEH €UHULIEH SBIISIETCS
0co0b

+: Oy

ouochepa

OpraHu3M

I:



OCHOBHOU TAKCOHOMHUYECKOU €IUHULIEN SIBIIETCS
pon

+: BUJ

KJIacc

0c00b WJIN OPraHu3M
I:

[Tonmynsiums 3To -

COBOKYITHOCTh 0COO€H pa3HbIX BUJIOB

COOOMIECTBO OJJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB
KaTeropusi MEXBUOBBIX OTHOILICHUN

+: COBOKYITHOCTh 0COO€H OJJHOTO BHAa OOUTAIONINX HA OMPEACICHHON TEPPUTOPHH
I:

CoBpEeMEHHYIO UEPAPXHIO KUBBIX OPraHU3MOB M3y4aeT HayKa:
MOP(OIKOJIOTHS

MOPQOJIOTHS ¥ IKOJIOTHS

IKOJIOTHUS

+: cucTeMaTHKa
I:

DneMeHTapHO! eMHUIIEH HAa MOJIEKYJIIPHOM YPOBHE SIBIISIETCA
pon

+: reH

CII0KHAsl MOJIEKYJ1a BEILECTBa

aJIenb

XUMHYECKOE B3aUMOJIEHCTBUE
I:

bunapnyto kiaccugukanuo BBenl
Y. J{apBun

+: K. JIunnen

B.U. BepHanckuii

K.b. Jlamapkom

Apucrorens

I:

PGHKI/IMI/I Ha3bIBAKOTCA BHUbI
YUCJICHHOCTDb KOTOPBIX HCYKJIIOHHO IMMaAacT
CITACCHUEC KOTOPBIX BO3MOKHO TOJIBKO IPH CIICHHUATIBHBIX MEpaxX OXpaHbI

+: UMerIue Malyr0 YUCIICHHOCTb U OFpaHI/I‘-ICHHHﬁ apcaljl, KOTOpPbIC MOI'YyT MHPHBCCTU K HX

HNCYEC3HOBCHUIO
COCTOSIHUC MTOMYJIALIUA MaJIO U3YYCHO

VY4eHslil CO3/1aBIINN NTEPBYIO SBOIOLHOHHYO TEOPHIO
+: Jlamapk

KroBbe

apBunH

JInnnen
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CrnocoOHOCTh KHUBBIX OpraHnu3MoOB MOAACPIKUBATH IMOCTOAHCTBO CBOCTO XMMHUUYCCKOI'O COCTaBa M
WHTCHCUBHOCTh TCUCHHUS (PU3NOJIOTHUECKUX MPOIIECCOB HAa3hIBACTCS

peduiekc

+: aBTOpETryIsIusI

JMCKPETHOCTh OpraHu3Ma

PUTMUYHOCTBIO

L

[Tepuonnueckue M3MEHECHHUSA WHTEHCUBHOCTHU (U3HOIOTHYECKUX byHKIUH u
dbopM0o0Opa3oBaTEIHHBIX MPOIECCOB C PA3IUYHBIMU NEPUOAAMHU KOeOaHU

JUCKPETHOCTD

+: PUTMUYHOCTh

aBTOPETYIIALIUA

roMeocTas

I:

DBOJNIOIMOHHOE HAMpaBlIeHHE, COMPOBOXKIAIOIIEECS] MNPUOOPETEHHEM KPYIHBIX H3MEHEHUMN
CTPOCHHUSI OpTaHU3Ma

ajIoreHes

+: aporenes

KaTareHes

HIM0aJaITals

I:

DBOIOIMOHHOE HAMPaBJICHHE, COIPOBOXKAAIOIIEECs TPUOOPETEHUEM HINOaIaN TAIUil
aporeHes

+: aJlJIOTeHe3

KaTarcHes

apomopho3

I:

DBOJIOIIMOHHOE HAIIPaBJICHHUE, COMTPOBOKIAIOIIEECS YIIPOIIEHUEM OpraHu3aIluu
apomopho3

+: KatareHes

aJjIoreHe3

uanoaganTanus

I

Apomopdo3 npencTabiseT co0oit

HBOJIIOLIMOHHBIE U3MEHEHUs, CIIOCOOCTBYIOIINE MPHUCIOCOOJICHUIO K OIpPENeIeHHBIM YCIOBHIM
cpensl

+: SBOJIIOIIMOHHBIE U3MEHEHHUSI, BEyIIe K 00IIeMy MOJbeMY OpraHU3allu

9BOJIIOLIMOHHBIE N3MEHEHUS, BEAYIIME K YIPOIICHUIO OPraHu3alun

OMOJIOTUYECKHI TPOTrpecc, KOTOPHIN JOCTUTAETCS UAN0AIANTAIIMEH U OMOJIOTHIECKUM PETPECCOM
I:

Wnuoamanranus

ABOJTIOIIMOHHBIE H3MEHEHHUSI, BEAYIIHE K 00IEMy TOIbEMY OpraHU3aIiu

+: MEIKHE SBOJIOIMOHHBIE M3MEHEHHS, CIOCOOCTBYIOIIME MPUCIOCOOIEHUIO K OINpeaeleHHbIM
YCIIOBUSIM CPEbI
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3BOJIFOIIUOHHBIC HU3MCHCHUA, BCI[YH_II/IG K prOH_IeHI/IIO OpFaHI/IBaHI/II/I, HO IIOBBIIIAKOIINEC
MIPUCTIOCOOICHHOCTh K (haKTOpaMm CpeJibl

OMOJIOTUYECKHI TIPOrpecC, MOCTUTAIIMICI WANOATANTauel, OWOJOTHMYECKUM pErpeccoM u
0OOIBIION MJIOTOBUTOCTBIO

I

DnemMeHTapHas CTPYKTypa BUAa, B (hopMe KOTOPOM OH CYIIECTBYET
BO3pacTHas CTPYKTypa

II0JI0Bas CTPYKTypa

+: MOyl

MOJBUL

I:

TpynHocTH npuMeHeHus: OMOJOTMYECKOM KOHIIETIUY BUJIA!
+mapTeHoreHes

H0JI0BOH TUuMOphH3M

noJIMMOpPH3M

repMagpoaAuTU3M

I:

Nxtrnonorus

M3Y4aeT IBOJIOLNIO OECIIO3BOHOYHBIX KUBOTHBIX
M3y4aeT )KU3HEAEATEIbHOCTD HACEKOMBIX
+u3yyaeT ppl0 U KPYIrJIOpOTHIX

M3y4aeT IPECMBIKAIOIUXCS U 36MHOBOIHBIX

I:

I'eneanornyeckuii METOA UCCIEA0OBAHUS UCIIOJIB3YET HAyKa
CHUCTEMaTHKa

IUATOJIOTHS

+TEHETHUKa

dusnonorus

I:

Pa3Butue opranu3ma )KHBOTHOTO OT MOMEHTa 00pa30BaHUsI 3UTOTHI IO POKICHHS U3ydaeT HayKa
reHEeTHKa

buznonorus

Mopdonorus

+aMOpHOIOTHsS

CHCTEMAaTHKa

I:

OpHUTOJIOTHS 3TO

paszielt 300JI0TUH, U3y4YaloUIUil pbI0 U KPYTIIOPOTHIX
+paszaen 300J10TUH, U3YHArOIIAN ITHL

paszieln 300JI0TUH, U3YYalOIIMi HACEKOMBIX

paszieln 300JI0TMH, U3YYarOIIUH TPECMBIKAIOIINXCSI

I/IBYHCHI/ICM MHOT" 006pa314;1 JKHUBOTHBIX, UX Knaccn(bmcauneﬁ 3aHUMACTCA HAayKa
JKOJIOTHA
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T€HETHKA
+cucreMaruKa
busnonorus
dbeHeTnka

I

Kaxk Ha3biBaeTcs myTh MO3HAHUS OT CIOKHOTO K MPOCTOMY?
MUHUMAJIA3M

MAaKCHUMAaJIM3M

+peayKUuaHu3M

BUTAJIU3M

I:

OOMeH BelecTB U IPEeBpaleHHe YIHEPTUHU 3TO MPU3HAK

XapaKTEPHBIN JUIS TEJ )KUBOU U HEXKUBOU IIPUPOABI

+110 KOTOPOMY JKHBOE MOYKHO OTJINYUTH OT HEKUBOTO

110 KOTOPOMY OJHOKJIETOYHBIE OPTaHU3MBbI OTJIUYAKOTCSA OT MHOTOKJIETOYHBIX
10 KOTOPOMY *HMBOTHBIE OTJIMYAIOTCS OT YEJIOBEKA

II. Knerka. CTtpoenue u pyHKIIMHA OPraHOUI0B

[TonoxeHue, COCTaBISIONIEe OCHOBY KJIETOYHON TEOPUHU

+: BCE OpraHu3Mbl COCTOAT U3 KJIIETOK, M BCE KIETKH 00pa3yrOTCs U3 KIETOK
BCE KJIETKH 00pa3yloTcs U3 KIETOK, 1 OHU HEU3MEHIEMbI

KJIETKH aBTOTPO(OB MPEACTABISIIOT COO0H OCHOBHBIE AJIEMEHTHI KU3HU
BCE KJIETOYHBIE MEMOPAHBI COCTOST U3 JIMIUIOB U OEIKOB

BCE€ KJIETKHU COJIepKaT sIAPO

I

Opranensl - 310

+: MOCTOSIHHBIE CTPYKTYPBI IUTOIIIA3MBI

OTHOCHUTEIJIEHO HETIOCTOSIHHBIE CTPYKTYPbI

CTPYKTYPBI, OCYIIECTBIIAIOIINE CBSA3b C BHEIIHEW Cpesion
4acTH KJIETOK OJJHOKJIETOYHOTO OpraHu3Ma

YaCTH KJIETOK MHOTOKJIETOYHOT'O OpTraHu3Ma
I:

Bxrouyenus - aTo

BaKyoJISIpHAsl CUCTEMA

rJIaBHBIE KOMITIOHEHTHI KJIETKH

+: OTHOCHUTEBHO HEMOCTOSTHHBIE CTPYKTYPHI [IUTOIIIA3MbI
COBOKYITHOCTb KJIETOK TKaHU

KaHaJbleBas CTPYKTYypa UTOILIa3Mbl

I

buonorudeckass MeMOpaHa COCTOUT W3
+: OEJIKOB U JIUIHI0B

AT®;

YTIICBOJIOB

JIUTIAIOB U YTJIEBOJIOB
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BOJBbI

JIByx MeMOpaHHOE CTPOEHUE UMEIOT OPraHeIbI
JIN30COMBI

KoMIUIeKC [ onbaxu

+: MUTOXOHIPUU

pruOOCOMBI

SHJOIUIA3MaTUYECKUN PETUKYIIYM

I:

Oprasnenia, CBA3bIBAIOIIAS KIETKY B €IMHOE LIETIOE
MHTOXOHIPUS

pubocoma

KoMmIuiekc [ onbmxu

JIM30coMa

+: SHI0IIIA3MATUYECKUI PETUKYITYM

I:

Benymyro posib B aBTONIH3E B aBTO(hArvu UTPaeT
SHJOIIa3MaTUYECKUN PETUKYIIYM

KoMILIeKC I ombKu

+: 1u30coma

pubocoma

MUTOXOHIPHUS

I:

Pu0OocoMBI BBITTOIHSIOT

cunte3 ATD

CUHTE3 )XKHPOB

+: cMHTE3 OEJIKOB

(hOTOCHHTE3 B PACTUTENIBHBIX KIJIETKAX
CUHTE3 YIJIEBOJOB

I:

B cocraB pubocom BXxoauT
+: 6enku u PHK

JIMITN AbI

ATD

JIHK

AJI® u ATD

I:

B o0Opa3oBanuu 1M30COM IPUHUMAET y4acTHE

+: kommuieke I'onpmpxu

MHUTOXOHJIPUHU

pubocoma

LIEPOXOBATBINM JHIOIUIA3MATUYECKUN PETUKYIIYM
IIAJIKUI SHIOIIIa3MAaTHYECKU PETUKYITYM

I:
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BuyTpeHHue CTpyKTypbl MUTOXOHAPUI
IpaHBbI

+: KPUCTBI

MaTpPHKC

cTpoma

Jamena

I:

OKHCIICHNE OPraHUYECKUX BELICCTB MPOUCXOINT B YACTH MUTOXOHIPUH
KPHCTHI

+: MaTpHUKC

HapyXHasi MeMOpaHa

BHYTPEHHSAA MeMOpaHa

cTpoma

MUTOXOHIPUH Ha3bIBAIOT YHEPIrETUYECKUMHU CTAaHIUSAMU KJIETOK T.K. OHU
OCYLLECTBIISIOT CUHTE3 OesKa

OCYULIECTBJISIOT CHHTE3 YIJIEBOJIOB

+: ocymectBisitoT cuHTe3 ATD

pacwemieane ATO

CUHTE3 )KUPOB

I:

TonbKO 151 PACTUTENBHBIX KJIETOK XapaKTEPHBI
rjIagKasi SHI0IIa3MaTHIECKas CETh

+: IIIacTUuabI

MUTOXOHIPUHU

JIN30COMBI

puOOCOMBI

I

Kammii B )ku3HEIEATEILHOCTH KIIETKH

CHOCOOCTBYET 00Pa30BaHUIO TITMKOKAIUKCA

+: y4acTBYET B IPOBEICHUH BO30YKICHUN U UMITYJILCOB
BxoauT B coctaB PHK

Bxoaut B coctaB JJHK

IIPUHUMAET ydacThe B cuHTe3e ATD

I.

Snpo He XxapaKTepHO I OPTaHU3MOB
aBTOTPOQBI

reTepoTpodsl

MHUKCOTPO(BI

+: IPOKapHUOTHI

9YKapHOTHI

I:

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



110 XUMHUYECKOMY COCTaBYy
110 TOTOBHOCTH K MUTO3Y
10 CTENEHU CIHUpAIU3aLIU

I:

Ponw sapeika coctout B popMupoBaHuU
MHTOXOHJPUI

JIM30COM

+: pubocom

OIIC

I

K HemeMOpaHHBIM OTHOCSTCS] OPTraHOUIbI
OIIC

PO

MUTOXOHIPUHU

+: KJIETOYHBIN LIEHTP

I:

K MeMOpaHHBIM OTHOCSTCS OPTaHOU/IBI
KJICTOYHBIN LIEHTP

MUKPOTPYOOUKH

+: II1acTUIbI

puOOCOMBI

I:

JIN30COMBI BBIIOJIHSIOT

cuHTe3 Mojekyn ATD

TPaHCIOPT BELLECTB

+: y4aCTBYIOT BO BHYTPHUKJIETOYHOM IHILEBAPEHUH
CUHTE3 TMOJIUNENTHIHBIX LIETI0YEK

I:

mepoxoBatast DI1C BeimonHseT
oOpa3oBaHHe puOOCOM

CUHTE3 YTJIEBOOB U JIMITH]IOB

cunte3 PHK

+: TPAHCIOPT BEIIECTB M CHHTE3 OCJIKOB
I:

Oco0eHHOCTh CTPOCHUMA LHCpOXOBaTOﬁ CCTH 3aKJII0YacCTCsA B

cuHTese Monekyn ATD

HAJINYUU TOJBKO OETKOBON MeMOpPaHBbI

+: IPUKPEIUIEHUH K €€ MeMOpaHaM MOJINCOM
OTCYTCTBUH (DEPMEHTATHUBHOMN CHCTEMBbI

I:

Ponp MUTOXOHAPHI B KJIETKE 3aKJIFOYAETCS B
TPaHCIIOPTE BEIIECTB

+: cunTese Mosiekyn ATO

3arace MUTAaTeNIbHBIX BELICCTB
OCYILECTBJICHUHU ITporiecca OTOCUHTE3A
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JIBoiiHas saepHas MeMOpaHa Ha3bIBaeTCs
KapuoIuiasMa

IU1a3zmMaieMma

+: KapuojaemMma

LIUTO30J1b

ABTOpPOM KJIETOYHOU TEOPUH SIBISETCS
P.I'yk

A. JleBuUHTYK

K. KioBne

+: T. [lIsauu u M. lIneinen

I:

Opranousl kietku, conepxamue JJHK
JIU30COMBI

BAKYOJIHU

KomIuiekc [ onbmxu

+: MUTOXOHIpUHU

I:

K MuKpoaieMeHTaM OTHOCSATCS
O,C,HuN

+: Zn, Co, Cu, F

Au, Hg, Ra

O,Cu,H,C

I

Bnepssbie yBuaen u onucan KIeTKy
M. lIneigeH

T. IlIBann

+: P. T'yk

K. JIunnein

I

Kowmmekc 'onbmku 06pazoBan

+: COBOKYIMHOCTBIO JUKTHOCOM
MEMOpPaHHBIMH KOMITOHCHTAMH
0COOCHHOCTSIMH KJIETOYHOTO CTPOCHHSI
OOJIBIIIMM YHCJIOM BKITIOYEHUH

Tunakoun sTo

+: BHyTpEHHUE MEMOpaHBbI XJIOPOILIACTOB
BHEILIHNE MEMOpPaHbI XJIOPOILJIACTOB
BOJSIHUCTBIN MaTPUKC XJIOPOIUIACTOB
BBIPOCTBI BHYTPEHHEN MEMOpPaHBbI IIaCTH]L
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I'panbl mpeacTaBIAOT COOOH

BOJITHUCTBIN MaTPHUKC

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

YIIaKOBAHHBIC B CTOIIKHU MAaTPUKCBI

I:

[ToBEpXHOCTHBIN CJIOM )KUBOTHBIX KJIETOK Ha3bIBAIOTCS
KJIETOYHOM CTECHKOM

+: IIIMKOKAITUKCOM

THajI0IlIa3MOMI

MOJMCAXapUIHBIM CIIOEM

I:

OcHOBHOM ()YHKITUEH TITMKOKAIHMKCA SBIISICTCS

3allUTa OT KOJUIOMAHBIX YaCTULl MEKKIETOYHOTO BEIIECTBA

HEIMOCPEICTBEHHAs CBA3b KUBOTHBIX U PACTUTENBHBIX KJIETOK C BHEIIHEW Cpeon

+: HENOCPEACTBCHHAA CBA3b )KUBOTHBIX OPTraHU3MOB C BHEIITHEH cpenoﬁ " CO BCEMU OKPYKaIOIMUMHU €€
BeIleCTBAMMI

CO3J]aHuE Typropa B KJIeTKax

I:

JIMHAMHYHOCTH IJIa3MaTHIECKON MEMOpaHbI 00eCIIeYMBACT
MEXKKJIETOYHOE BEILECTBO

+: MOJIBM3KHOCTh MOJIEKYJT O€JIKOB U JIUITHIOB

BBIPOCTBI MEMOPAHBI

MUKPOTPYOOUKH U TIOJIMCAXAPHIBI

I:

JIukTroCcOMa XapaKTepHa Ui
MHUTOXOHJIPUI

XJIOPOILIaCTOB

JIU30COM

+: komruiekca I'onpmxu

I

OCHOBHOE COJICPIKUMOE TTEPBUIHOM JIN30COMBI
BOJA U OEIKHU

TJIAKOTIPOTEH B

KHUPBI

+: TUAPOJIUTHICCKUE (PEPMEHTBI

I

[Topa sinepHOit 060710YKH

KaHaJl, yCesTHHbIN OelIKaMU-CUTHATTU3aTOpaMu

MeJlbyaiiliiie OTBepCcTUs B MeMOpaHe sijipa

+: CTPYKTYpBI, NMPEACTABISAIONINE COOON pe3yabTaT CIUSHUS HApYKHOH M BHYTpEeHHEH MeMOpaH
000JI0YKH siipa

TakuX o0pa30BaHMi B AJIEpHOIN 000JI0UKE HET

I:
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CtpykTypa miazMaTH4ecKoi MeMOpaHbI

+: COCTOUT U3 2 PSANOB JIUIUIOB, OOPa3yIONIMX CIUIONIHOW CJIOH W TIOTPY)KCHHBIX B HETO Ha
pasIMyHyI0 TIyOonHy O0eKoB (Oenka)

COCTOWT U3 2 PSIJIOB JIIIUIOB, MEXIY KOTOPHIMU HAXOAUTCS OCIIKOBBIN CIIOM

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

COCTOWT U3 2 PSIJIOB JIMITUIOB U 2 PSAIOB OSIKOB, 00pa3yrOIINX CIUIOIIHOMN IO

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

I:

Opranoua KJIETKH YYaCTBYIOIIAs B CEKPEIUU OCIKOB U3 KJIETKH
BBIJICJIUTENIbHAS] BAKYOJIb

JIM30COMBI

SHAOIUIA3MAaTHYCCKAs CETh

+: komInIekc I onbmxu

I:

Tunakonabl UMEKOTCS y
MUTOXOHJIPUH
SHJIOIIJIA3MATUYECKOTO PETUKYIyMa
KoMIuiekca [ onbxu

+: XJIOPOIJIaCTOB

I:

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

TOHOILJIACTa

CTPOMBI

+: THUJIAKOUI0B CTPOMBI

I:

[TocTymieHne HOHOB M MOJIEKYJ B KIIETKY 3TO

MIOJIYIIPOHULIAEMOCTD

n30MpaTeNbHOE IOCTYIUIEHUE BELECTB B KJIETKY 0€3 3aTpaT SHEprun
KOHLICHTPALlMOHHBIN I'PaiUeHT

+: aKTUBHBIN TPAHCIIOPT, TPEOYIOLIUI 3aTpaT YIHEPTUH

I:

"Cxo/cTBO OOMEHa BEIIECTB B KJIETKAX OPTaHU3MOB BCEX LAPCTB JKUBOW MPHUPOJBI"- 3TO OJHO W3
MTOJIOKEHUHN TEOPUH

SBOIIOIMOHHOM

XPOMOCOMHOM

+KJIE€TOUYHOM

MIPOUCXOXKICHUS KU3HU

I:
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Knetku cxomHble 10 MPOUCXOKIACHUIO U BHIIOIHIEMBIM (DYHKIHSIM 00pa3yroT
+TKaHU

OpraHbl

CUCTEMBI OPraHOB

€IUHBII OPraHU3M

I:

O cX0ACTBE KJIETOK 3YKApUOT CBUAETEIBCTBYET HAIMYKME B HUX
000JI0YKH

+sapa

MJIacTU

KoMIIekca I'onb ok

OITP

I:

ComaTtnueckue KJIETKH B OTJIMYHE OT MOJIOBBIX COIEPKaT
LUTOIIa3My

APBILIKO

+Habop XpomMocoM 2n

I1a3MaTHYECKYI0 MEMOpaHy

I:

Hyxneoruns! B Mmonekyine JJHK, konupyromniye oqHy aMMHOKUCIIOTY, HA3bIBAIOTCS
T€HETUYECKUM KOJIOM

+TPUILIETOM

T€HOM

T€HOTUIIOM

I:

Ha memOpanax, kakux opraHouJI0B KJIETKH pacrojaramTcs pudocoMbl?
XJIOPOTIJIACTOB

KomIniekca I'ob K

JIU30COM

+31¢C

II1. PazmMHoOXKeHNEe KJIEeTOK

I:

[TocnenoBaTenbHOCTH COOBITHI MEXy 00pa3oBaHUEM JAaHHOW KIIETKU U e JAeNICHUEM Ha JI0UepHUe
Ha3bIBAIOT

+: KJIETOYHBIM LIMKJIOM

MHTO30M

MEH030M

OHTOI'€HE30M

I

[utokunes cieayer 3a azoit
aHadazoi

+: Tenodazont

npodazou

MmeTadazoi
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OO6pa3oBaHne MUTOXOHPUI TIPOUCXOANT B (aze
npodase

MeTadasze

G;— dase

+: G — daze

I:

MexaHu3M, MPUBOJISAITNN K HOBBIM T€HHBIM KOMOWHAIIMSIM B XpOMaTHIaX
BBICTparBaHUE XPOMOCOM Ha 3KBAaTOPE

COCIMHEHHE MOMAPHO TOMOJIOTHYHBIX XPOMOCOM

PacXOKJI€HNUE TOMOJIOTUYHBIX XPOMOCOM K MOJIF0CAM

+: KPOCCHHTOBEP

I:

Pennmukanus JIHK, cunTe3 6eMKOBBIX MOJIEKYI (THCTOHOB) IPOUCXOJUT

G, — dase
G;— dase
+: S — daze
M — daze

I:

Ha ¢a3ze muroza Habmromaercs NPUKPEIJICHUE Map XpOMaTHJl CBOMMH LIEHTPOMEpPaMH K HUTAM

BEpeTeHa
tenodase
a”adasze

+: MmeTadaze
npodasze

I:

Konsbroramust XxpoMocoM IPOUCXOAUT HA CTaauu podaszsl Meiiosa
+: 3UTOTEHBI

MaXUTCHBI

JUILIOTEHBI

JICTITOHEMBI

I

B (aze mutosza nenTpronu pacxoasarcs K MpOTUBOMOIOKHBIM MOIOCaM KIETKU U
HauWHAETCs Tporiecc GOPMHUPOBAHUS BEpETCHA JICTICHUS

uHTepdasze

+: mpodaze

MeTadasze

aHagaze

I:

Kaxxnast neHTpomMepa paciierisieTcs: Ha e
B Tenodase

B nipodaze

B MeTadase

+: B aHadaze
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I

bupanent

napa Jr0bIX KOHBIOTHUPOBABIIUX XPOMOCOM

+: mapa KOHBIOTHPOBABIINX TOMOJIOTHYHBIX XPOMOCOM
Y4aCTKH UHTEHCHUBHO OKPAIIMBAIOLIUXCS XPOMOMED

Mapbl XpOMOMEP, OJTHA U3 KOTOPBIX HHTEHCUBHO OKPAIIUBACTCS
I:

B (aze muTo3a mpoucxoauT pazpylieHre HUTEH BepeTeHa IeTICHUS
+: Tenmodase

npodaze

Metadase

aHadase

I:

B (aze kieTouHOro 1UKIIa MPOUCXOIUT JICIICHUE MUTOXOHAPHUI U XJIOPOILIACTOB
S — daze

M — daze

C — daze

+: Gy — daze

I:

B ¢aze murosa saepHas 0007104Ka pacmagaercsi 1 00pa3yeTcs BEpEeTeHO ACTICHUS
MeTadazbl

aHadassl

+: mpodassl

Tenodaszsl

I

Xna3Mbl

napa Jr0bIX KOHBIOTHPOBABIIUX XPOMOCOM

Mapa KOHbIOTUPOBABIIMX TOMOJOTHYHBIX XPOMOCOM
+: TOUKH COEMHEHUS JBYX TOMOJIOTMYHBIX XPOMOCOM

Y4aCTKU UHTEHCHBHO OKPAIIMBAEMBIX XPOMOMEDP
I:

B ¢aze muro3a mpoucXoauT MCUYE3HOBEHHE sJepHOW MeMOpaHbl M (OPMHPOBAHUE BEpETEHA
TeTIeHUS

MeTadasa

aHagaza

Tenodasa

+: mpocdaza

I:

[TocnenoBarenbHOCTh COOBITHIA, MPOUCXOISAIIUX MEXKIy OOpa3oBaHHWEM MaHHOW KJIIETKH M €e
JIeJICHUEM Ha JIOYEPHHE KIETKU, OTIPEIETseT

+: KJIIETOYHBIHN ITHKIT

MeHno3

MHTO3

KPOCCHHTOBED

I:
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buonornueckuil cMbIca MeNH03a

13 MaTepUHCKOM KJIETKH 00pa3yroTCsl KJIIETKH, HE OTJIMYAIOIUECs] OT MaTepUHCKON

+: U3 OJHOMN AUIIOUIHOM KJIIETKH 00pa3yeTcs YEThIPE ralIouaHbIE KIETKU

U3 OJHOM JAUIUIONIHON KJIETKH 00pa3yeTcs YeThlpe KIETKU, HE OTIMYAIOIIUECs 0 FeHETUYECKOMY
MaTepuany

U3 OJTHOM TaIllJIONIHOM KIIETKH 00pa3yeTcsl YeThIpe rarIouaHbIe KIETKH

I:

B pe3ynbpTare Meiio3a KOJTUYECTBO XPOMOCOM B 00pa30BaBIIMXCS KIETKAX
OCTaeTCsl MPEKHUM

yTpauBaeTcs

y/ABauBaETCS

+: YMEHBIIAETCS BABOE

IV. Pa3aMHoOKXeHHE OPraHU3MOB

- I

K GecrionoMy pasMHOKEHUIO OTHOCHTCS
KOITYJISILIHAS

KOHBIOTAlLUA

+: IIOYKOBAHUE

aHJPOT€HE3

I:

OaHUM U3 TUIIOB TOJIOBOTO PAa3MHOKEHUS Y OJTHOKJIETOYHBIX SIBIISIETCS
+! KOIIyJISALUS

¢bparmeHTanus

cropooOpazoBaHue

MIapTEHOT€HE3

I:

CrnyyaitHble MyTallUu SBJISIOTCS €AMHCTBEHHBIM HCTOYHUKOM I'€HETUYECKOM U3MEHUNBOCTH MPH
pa3MHOKEHUN

+: 6ecrojoM U NapTeHOT€HETUYECKOM

II0JIOBOM

repMapoIMTHOM

MIapTEHOT€HETUYECKOM U MIOJIOBOM

II0JIOBOM U MUTO3€

I:

K GecrioioMmy OTHOCUTCS THIT Pa3MHOKEHUS
repMadpoIUTH3IM

IapTeHOreHe3

+: IeJIeHUE, CIOPYIIALUS U IOYKOBaHUE
CHOPYJIALUS U repMadpOAUTUIM
IIOYKOBAaHUE, ITAPTEHOT€HES U [IN30T OHHUS

I:

[1In30roHus CBsI3aHa ¢ TUIIOM Pa3MHOKEHMS Ha3bIBAEMOM
CHOPYJISIIUS
IIOYKOBaHUE

26



JICTICHHE

+: MHOXKECTBEHHOE JIC/ICHHE
(dbparmeHTanus

I:

PasMHOXeHHE CXOAHOE C TIOYKOBAHUEM I10 CYIIECTBY
TeTICHHUE

MHOYKECTBEHHOE JICTICHHE

CHOPYJISIUS

(dbparmeHTanus

+: BereTaTUBHOE Pa3MHOKEHUE
I:

YacTh pacTeHHi, MpeACTaBIIsIoNas co00i MOA3EMHBIN CTEOEIb, PACTYIIUH TOPU30HTATIBLHO
JYKOBHIIA

KITyOHEeTyKOBHUIIA

+: KOPHEBUILIE

CTOJIOH

KITyOeHb

I:

Jns KM3HEHHOTO ILMKJIA KUBBIX CYIIECTB XapAaKTEPHO CIIEIYIOLIEE OMPEACIEHUE: TarIOHIHbI
TOJILKO TaMEeThl; OHU 00pa3yroTCs B pe3yibTare Meio3a

XJIaMHJIOMOHAIBI

JIaMUHapUs

TUIPOUAHBIN TOJIUIT

LIBETKOBBIE PACTCHUS

+: IIO3BOHOYHBIE ) KUBOTHBIC

I

CaMoil mpuMUTUBHOM (POPMOIT TTOJTTOBOTO Pa3MHOKEHUS CUUTAETCS
MapTEeHOTEeHE3

MMOYKOBaHUE

+: repmadpoaUTU3IM

JieJIeHue

CHIOPYJISIIIUS

I:

dopmoil pazMHOXKEHUS, TpeAcTaBIsomEell coboil npucnocodiieHue K cuasueMy oOpasy >KHU3HH,
SIBIISICTCS

MIOYKOBaHUE

MapTeHOTeHE3

+: repMapoIUTH3IM

(dbparmeHTamus

CHOPYIALHUS

I:

Monudukanus mojaoBoro pasMHOXKEHHUS, BCTpeyarollascs Kak y PacTeHHH, Tak U y KUBOTHBIX,
[IPEUMYILECTBO KOTOPOM COCTOUT B TOM, YTO B HEKOTOPBIX CIIy4asX OHAa IOBBIIIAET CKOPOCTH
Pa3MHOXEHHUS

+: mapTeHOreHe3

repMappoIuTH3M
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KIIOHHUPOBAHHE
ZeJIeHue
CHIOPYJISIIUS

I:

["aronaHbI HAOOP XPOMOCOM M3 WICHOB IMYSITUHON CEMbU UMEET
MaTKa

pabouas muena

+: TpyTEHb

(depTuibHas MaTKa

UepenoBaHre 0ECIIONOro U MOJIOTO MOKOJICHUH, Korja 00a OHU JUIUIOW/IHEI, a TallJIOUHAS CTaIHs
MIPEACTABIICHA TOJIBKO FaMETaMH1

UKITUTICCKUH MTOTMMOPQU3M

LIU30TOHMS

ramMmeTopuT

+: MeTareHe3

MOTMAMOPHUOHUS

I:

BepHbiM siBnsieTcs yTBEpKACHUE

0ecroiioe pa3MHOKEHHE BCET/Ia TPUBOJAMT K 00Pa30BaHMIO TCHETHUECKH MICHTHYHBIX IIOTOMKOB

+: raMeThI BCETIa TaIlJIOU IHbI

raMmeThl Bcerja o0pa3yroTces B Mpoliecce Meio3a

B pe3yJibTaTe Meio3a Bcerna oO0pa3yroTcs TaluIOUAHBbIC KJIETKU, a B pe3yjbTaTe MHUTO3a —
JHILIOUTHEI

MHUTO3 MPOXOAUT TOJIBKO B AUTUIOUIHBIX KIIETKaX

I

[To3xe Bcex B POIECCe IBOIOIMHN BOZHHUK CIIOCO0 Pa3MHOKEHUS
KIIOHHUPOBAHHE

JieNeHue

+: IOI0BOE

CHOPYTSIHUS

(dbparmenTanus

I:

[Ipenmy1iecTBO OJIOBOTO Pa3MHOKEHUS COCTOAT B TOM, UTO IPU 3TOM
MOBBIIIAETCS YaCTOTa MyTalUl

+: OBBIIIAETCS T€HETUYECKAsi U3MEHUYUBOCTD TOMYJISALUN

YHCJIO TOTOMKOB OOJIbIIIE YeM MpU OECTIONOM Pa3MHOKEHUU

MTOHMKAETCS BEPOSATHOCTH THOETH MPHU Pa3BUTHH MOJIOJBIX 0COOeH
I:

OO6pa3oBaHre raMeT XapaKTepHO IS CIIoco0a pa3MHOKEHUS
BEreTaTUBHOTO

6ecrnonoe

+: TIOJIOBOE

CHIOPYJISALIUS
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(dbparmeHTaus

V. O0MeH BeniecTB U JHEPIruu

EnuHCTBO Oopranusma co cpeioi o0yciaBiIuBacT
ACCUMUIISAIINAS

JIACCUMUJISLIAS

KJIETOYHOE IBIXaHUE

+: MeTaboIu3M

ki Kpebca

I:

DYHKIUIO YIAICHUS KOHEYHBIX MTPOIYKTOB 0OMEHA BEIIECTB M3 KJIETKH BBIMOJTHSIIOT
SHJOIUIA3MaTUYECKUN PETUKYIIYM

+: TU30COMBI

SHAOILIa3MaTH4decKkas ceTh U Kommiekc I ompmku

KOoMILIeKC 1ok mKu

J171s1 )KMBBIX CYIIIECTB MPUTOAHA (opMa IHEPTUU
TEIJIOBast

+: CBEeTOBAsA U XUMHUYECCKas

3BYKOBas

MEXaHUYECKas

XUMHUYECKAd U KHHETUYECCKAs

I:

Opranu3Msbl LIETUKOM 3aBUcsLIE POTOTPOPOB
¢doToaBTOTpOHBIE

+: XeM0aBTOTPO(HBIE U XEMOTreTepoTpodHbIE
¢dororereporpodHbIE

($h0TOaBTOTPOHBIE U MUKCOTPO(PHBIE
MHUKCOTPO(HBIE

I:

Tun nutanus COOTBGTCTBYIOHII/Iﬁ CHHTC3Yy OPraHM4YCCKHUEC COCAMHCHUA U3 YKE CYIICCTBYIOIIUX 3a

CYET XUMHUYECKOH peakiuu
XeMOaBTOTPOGHOE MUTAaHUE
¢doroaBTOTpOPHOE NMUTAHKE

+: xemoreTepoTpoHOE MUTAHNE
¢doTtorereporpodHOE TUTAHHE
MHUKCOTpO(HOE MUTaHUE

OcHOBHO# (hOTOCHHTE3UPYIOIIEH TKAaHBIO JTUCTA SBIISETCS
rybuaras TkKaHb Me30(puiia

MIPOBOJIAIIAS TKAHb

BEPXHSISI dMUepMa

HIDKHSS STIAIepMa
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+: manucaaHas TKaHb Me30(uLIa
I:

CBOOOIHBIN KHCIIOPOJT BBIICISACTCS MPH PACIICINICHUN
JIBYOKHCH yTIIepoa

ATD

+: Boga

HAJ1®

IJII0K03a

I:

K accuMmIIsIIMOHHBIM OTHOCATCS TTPOLIECCHI

+: cunTes Oenka, porocunres, cuaTe3 ATD, cuHTE3 TUMUIOB
(hoTOoCHHTE3, IBIXaHUE, OKUCIICHHE

CUHTE3 JIUTIUIOB, IIEpEeBapUBaHUE, BBIICTICHUE

cunte3 AT®, npixanue, BBIZICIICHUE

TOJILKO JIbIXaHHUE

I:

JJ1s1 HACEKOMOSITHBIX PACTEHUH XapaKTEPECH THUIT TUTAHUS
+: rOJIO30MHBIN

canpouTHBIN

CHUMOMOTHYECKUI

Mapa3suTUYECKUI

XEeMOTeTepOTPODHBIN

I:

JKuBOTHBIE TIO THITY TUTAHHS

XeMOTpOdbI

aBTOTPO]BI

+: rerepoTpodbl

XeMOTPO(dbI ¥ aBTOTPOQBI

JECTPYKTOPBI CIIOKHBIX OPraHUYECKUX COEIMHEHUN
I:

Ha ckopocts ¢oTocunTtesa BiauseT

+: Hanu4ue ABYOKUCHU YIJIEpOo/ia, HATMYUE BOJBI
HaJIM4ue YHEPIMH XUMHUECKUX CBs3eH
ONTHMAaJIbHas TEMIIEpATypa

HaJIMYMIO KJIIETOYHOW CTEHKH M BaKyOJIeH
HaJIMuue IPOTOHHOTO pe3epByapa

I:

daxTop, TMMUTUPYIOUINI POTOCUHTE3

+: CpaBHUTENIBHO BBICOKAsl KOHLICHTPALIMS KUCIOPOAa U UHTEHCUBHOE OCBEIIECHUE
MHTEHCHBHOE OCBEILIEHUE U BIAXKHOCTh BO3yXa

MOBBIIICHHOE COAECPKAHUE JBYOKUCH YIJIepoa

N30BITOK BOIBI

KOHIIEHTpaLus XJI0popuia

I:

Mopdonoruueckne 0COOCHHOCTH IMAPA3UTOB SIBISIFONTUECS TPUCTIOCOOTICHUSIMU



Hann4uue OunaTepaabHOU CUMMETPUN
TPEXCIONHOCTh

OTCYTCTBHE IIOJIOCTH T€Ja - HAPEHXUMOTO3HOCTb
OTCYTCTBHE 3a/IHEN KUIIKU

+: HaJIM4U€ KYTUKYJIbI
I:

duznonornyeckue 0COOEHHOCTH Mapa3uTOB (MHOTOKJIETOUHBIX ) SBISIOLINECS IPUCTIOCOOICHUSIMU
OTCYTCTBHUE KPOBEHOCHOM CUCTEMBI

OTCYTCTBHE JbIXaTebHOI CUCTEMBI

HaJU4yre Me30/1epPMbI

+: BBIJIEJIEHUE aHTUIIPOTORIIETHYECKOTO (hepmeHTa

BBIJICTICHHUE MMPOTORJIETUIECKOTO (hepMeHTa
I:

PenponykTrBHBIE 0COOCHHOCTH MAPA3UTOB SABISIFOIIMECS TPUCTIOCOOICHUSIMU
HaAJINYUEC ITOCTOAHHOT'O X03iAMHA U JKU3HCHHOT'O TUKJIAa

repmMadgpaTUM3UM

+: HaJIM4Ke CJI0KHOTO KMU3HEHHOIO IIMKJIAa CO CMEHOM X035€B
Pa3IeTbHOONIOCTh

Pa3HOBPEMEHHOE CO3PEBAHUE MYKCKUX U KEHCKUX MOJOBBIX KIETOK

I:

IIponiecc xeMocHuHTE3a OTKPBIT
M. KanbBuHoM

P. Xunnom

K.A. TumupszeBsiM

+: C.H. Bunorpaackum

I:

TpaHcnopT BemecTB ¢ 3aTpaToi YHEPTUN Ha3bIBACTCS
+: aKTUBHBIA TPAHCIIOPT

npoctas Auddy3us

ocMoC

MIACCUBHBIN TPaHCHIOPT

Opranu3mebl, MUTAIOIIUECS OPTraHUYECKHMMHU BEIIeCTBAMH MEPTBBIX TeJl, Ha3bIBAIOTCA
aBTOTPO(BI

a’po0bl

+: carrpouThl

Mapa3uThI

I:

Karabonusm — ato

nporecc 00pa3oBaHMs CIOKHBIX BEIIECTB U3 MPOCTHIX

npouecc ouocunTesa moiekyn PHK Ha yuactkax JTHK

IIPOLIECC MOCTPOEHUS NOIUNENTUIHON Lienu 1o nmporpamme nPHK

+: mporecc GepMEHTATUBHOTO PACHIECTIIIEHUS CIIOKHBIX BEIIECTB JJO MPOCTHIX
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buonornuecku ycBosieMast hopma SHEPTHUsi COIEPIKUTCS B
B MHUHEPAJIbHBIX BEIIECTBAaX

JIHK u PHK

TOJIBKO B yIJIEBOJAX

+: ATD

I:

B pesynbTare hoTOCHHTE3a CHHTE3UPYETCS
YTJIIEKUCIIBIA Ta3

BOJA U KUCIIOPOJ

0cioK

+: yIiieBoza

VI. 3akoHOMepHOCTH HHAMBHAYAIBHOr0 pa3BuTus. OHTOreHe3.

DOMOpHUOHANBHBIN MepUOJT HAUMHACTCS
+: ¢ 00pa3oBaHUs 3UTOTHI

¢ 00pa3oBaHUs ramMeT

¢ 00pa3oBaHus racTpyJsl

¢ o0pa3oBaHus 0IaCTYIIbI

¢ 00pa3oBaHus 3apo/iblila

I:

Jlenenue ot ApoOJIEHUS OTIINYAETCS
OTCYTCTBHEM HMHTEp(a3bl NpHU APOOIECHUN
OTCYTCTBHEM Ipoda3bl

OTCYTCTBHEM Ten0(ha3bl

COKpalleH1ueM Bcex (a3

+: cokpaiieHueM uHTepdasbl

I:

3apo/bllIeBble JUCTKH 00pa3yloTCcs B pe3yJibTaTe
OHTOTE€HE3a

¢unorenesa

raMeToreHesa

+: racTpyJsIiuu

OBOT'€HE3a

I:

[Ipouecc ractpynsunu, NPOUCXOIALIMN ITyTEM BIITUMBAHUS
+: MHBaruHaius

JeIsIMUHALIUA

SIUO0NIHS

UMMHUTpaIus

SMUTpaLU

I

Hepsnoii cucreme naet Hayano
+: DKTOAEpMA
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SHTOAECPMA
SHJ0/IepMA
Me3oziepMma
Me3orjes

I

Wnest romosnoruu 3apoAbIieBhIX JIUCTKOB Y BCEX MHOTOKJIETOUHBIX JKMBOTHBIX JICTJIA 32 CUET
XazacoHa

MeunnkoBa

bytneposa

+: I'exkens

I:

BosHukaronme mpu IpoOieHHU KIETKU Ha3bIBAIOTCS
Omacronopamu

ro00JacTHYECKUMU

+: Gmacromepamu

HEePBUYHBIMH KJIETKAMU

KOJIOHHEH MApCHXUMHBIX KIJIETOK

bracronens 310

3UroTa B CTQJANH JEJICHUS

OTBEPCTHE HAPYKHOTO CJIOS TACTPYJIbI
+: MOJIOCTB, 3aII0JIHEHHAS JKUIKOCTBIO
BHYTPEHHUH CJIOW racTpyJIbl
IIJIOCKOCTB IIEPBOTO IEICHUSA

I:

Mertamopdo3 cocTout

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

B PEYKIIUU TKaHEH

+: B IpeBpaIllEHUH TUINHKH B FOBEHAJILHYIO 0COOb
B yTpaTe uepT B3POCIBIX 0cO0ei

I:

Heorenus

cTaus YMOpUOTeHe3a

cTanus OnacTynsuuu

o0pa3oBaHKe 3apO/IBIIIEBBIX TUCTKOB

+: BBINaJIeHNEe I0BEHATLHOTO U B3POCIIOTO MTEPHOIOB PA3BUTHS
pa3BHUTHE TOJIHKO Ha CTAIHH MOJOBOTO CO3PEBAHUS

I:

Baxkueinm coObITHEM OHTOIEHE3A ABJISIETCS

+: BO3MOKHOCTb OCYILIECTBIICHHS TTOJIOBOTO Pa3MHOKEHUS
BO3MOXHOCTb IEPEX0/a Ha Pa3HbI€ CTAANHN PA3BUTHUSA
o0pa3oBaHKe CI0KHOTO YPOBHS OPTaHHU3aAIUH KU3HH
MOSIBJICHUE HOBBIX OPTaHOB



pa3BHUTHE HA CTAIUU KIETKU
I:

Hunamnayza

0COOEHHOCTH, CBA3aHHAS C PAa3BUTHEM OPTraHOB

IIpeKpalleHue Pa3MHOKEHNSI MHOTOKJIETOUHBIX

BPEMEHHBIN CKa4OK SMOpHOreHe3a

+: OCTaHOBKA pa3BUTH Ha 00Jiee UM MEHee MPOJOKUTENbHBIN IEPUO]
pa3BUTHE, B KOTOPOM OTCYTCTBYET TacTpPYJISIIUsSI

I:

XapakTepHOH 0COOEHHOCTHIO MHOTOKJIETOUHBIX SIBJISCTCS
HaJIn4yue y BCEX ABYX SaPOI[BILHGBBIX JINCTKOB

HaJM4He Y BCEX TPEX 3apOABIIIEBHIX JIUCTKOB
MHOTOKJICTOUYHOCTH

+: HaJM4ue B )KU3HEHHOM IIUKJIE MHAUBUYaTbHOTO PA3BUTHS
I:

@DopMBI, OTHOCSIIKECA K IPIMOMY THILY OHTOT€HE3a
JINYUHOYHBIN

+: HEJIMYMHOYHBIA U BHYTPUYTPOOHBII

HapyKHBII U HENPSIMOU

CyM4YaThIi

I:

Tumn oHTOreHe3a y OpraHu3MoB, I/1€ UMEIOTCS POBU30PHBIE OPraHbl
+: TUYMHOYHBIN

HEJIMYMHOYHBIA

OpraHbl OTCYTCTBYIOT

HETPSIMOU

I

ITposMOpHoOHaNBHBIN EPHO OHTOT€HE3a XapaKTePU3yeTCs
00pa3oBaHHEM 3UTOTHI

o0pa3oBaHUEM OJIaCTYIIbI

+: 00pa3oBaHUEM TaMET

00pa3oBaHNEM 3apO/IBIIIEBHIX JUCTKOB

o0pa30oBaHHEM racTpPYJIbl

I:

Y Komku POOATCA KOTATA IMOXOKHEC Ha pOJIPITCJ'ICfI. Takoi Tun HHIAUBUAYAJIBHOT'O PAa3BUTHUA

HAa3bIBAIOT
3apOJIBIIIEBBIM
JTAYUHOYHBIM
+IPSAMBIM
HETPSMBIM

I

["actpyna - 3TO cTagust pa3BUTHS 3apOJIbIIIa
OJTHOCIIOHHOTO

+IBYXCIOMHOTO

MHOT'OCJIOMHOTO
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YETBIPEXCIONHOTO

I:

[Ipy KakOM THUIIE OHTOTEHE3a JJIs OCYIICCTBJICHHUS >KM3HEHHBIX (DYHKIMH XapakTEPHO HaTUYHE
MIPOBU3OPHBIX OPraHoB B MeTamopho3a’?

+IIMYMHOYHBIN

HEJTMYWHOYHBIN

BHYTPHYTPOOHBIN

MMOCTHATAILHBIN

I:

Jl1s kKakuX )KUBOTHBIX XapaKTepeH HeTMYMHOYHBIN THII pa3BUTHA?
HACEKOMBIC

+pBI0BI

KPYTJIbIE YePBU

cymuaThbie

I:

B siiniax, kKakoro Tua >KeITOK HaXOJIUTCS B IIEHTPE KJIETKH, a IUTOoIIa3Ma Ha nepudepun?
HN30J€HHUTAaJIbHBIC

TEN00JIaCTUYECKHE

+HEHTPOJIEUTATIBHBIE

TEJIOJIELUTAIIbHEIE

I:

Kaxkue mporieccsl mpoTekaroT B 3UroTe?
nHTeHCUuBHBIA cuHTe3 JIHK

cunte3 TPHK

+UHTEHCUBHBIN CUHTE3 OeNKa

CHHTE3 TOPMOHOB POCTA

I:

Kaxk Ha3bIBaeTcs mpouecc racTpyisiiu, NPOUCXOIAIIUN TyTEM BISTYMBAHUS?
+UHBaruHamnusa

OeIsIMUAHALIMA

SIHMOOJIHS

AMMUTpays

I.

V Kakux >KHBOTHBIX Pa3BUTHE 3aKAaHYMBACTCS HA CTAIUU ABYX 3aPOJBIIIEBBIX JTUCTKOB?
+KUIIIEYHOTIOOCTHBIE

TIJIOCKUE YEPBHU

HaCEKOMbIe

MITHIBI

VII. I'enernueckas ungopmauus

B omnbrrax I'puddura ®. tpanchopmariuu y 6akTepHii MOJOMBITHBIE MBIIITH
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norudany B pe3ysbTaTe BBEACHHS

BHUPYJICHTHBIX YaCcTEH KJIETOK

JKHNBBIX aBI/IpyJIeHTHBIX KIJICTOK

BHUPYJICHTHBIX KJIETOK YOUTBHIX HarpeBaHUEM

+: JKUBBIX BI/Ipy.]ICHTHBIX KJICTOK U BI/IpyJICHTHBIX KIJICTOK, y6I/ITbIX HaneBaHI/IeM
yOHUTBIX HAarPEBAHHEM aBUPYJICHTHBIX U BUPYJIICHTHBIX KJIETOK

I

B KkynbTypbl aBHpYIEHTHBIX OakTepwii JOOABWJIM KOMIIOHEHTHI BUPYJICHTHBIX KieTOoK. [locie
N00aBJICHHS, KAKMX KOMIIOHEHTOB KYJIbTypa aBUPYJICHTHBIX OAKTEPHil CTalla BUPYJICHTHON?
YIIICBOJIOB

Oenka

TPHK

JIMIIUaa

+: JIHK

I:

Kakas u3 runores, npennoxxeHHbix M. MenbconoMm u ®@. Cranem, mo3Bosiniia OObSICHUTh JaHHBIC
no perutukaruu JJHK?

JUCTIEPCUBHAS PETUTUKALIS

KOHCEpBaTUBHAs PEIUIUKAIUS

+T0TyKOHCEpBAaTUBHAS PETLTUKALIMS

MOJTyIUCTIEPCUBHAS PETUTMKAIUS

I:

BepHbiM sBIIIETCS YyTBEpKIACHHUE

+: BO BCEX COMaTUYECKUX KIJIETKaX MHAMBHAYyyMa coaepkanue u coctaB JIHK ogmHakoBbl
conepxanue JIHK B sifiiekieTkax O0JbIe 4eM B CIIEPMATO30U1aX

B PEMpOAYKTUBHBIX KieTkax cocTaB JJHK mpyroii kak B kieTkax nmedyeHu JaHHON ocobu
O€JIKU B Pa3HbIX KJIETKaX OJHOM U TOH k€ 0COOHM OJMHAKOBBI

B PEMPOAYKTUBHBIX KIIETKaX COACpKAHKE B 1BA pa3a OOJbIIE YeM B COMAaTHYECKUX

I

BepHbIM siBnsieTcst yTBEpXKIECHNE

B JIFO0OM HBOM OpPraHU3Me MPOLIEHTHOE CO/IepKaHNe a30THCTHIX BEIECTB OIMHAKOBO

+: B mobom opranuzme otHomenue A/T u ['/1] paBHO, Uiy MOYTH paBHO €UHUIIE
otHomeHue ocHoBaHui A/T u I'/1] B moIOBBIX KJIETKaX paBHO WM MOYTH paBHO 0,5
cootHomenue A/Ll u I'/T y 6akrepuodara T7 Bceraa paBno 1

KOJINYEeCTBO OeJIKa B MOJIOBBIX KJIETKAX Bcerja 0osiee HU3KOE, YeM B COMaTHYECKHX KIETKaxX
I:

Hyxneorun JIHK genoseka coctout

mA L Tull

W3 a30TUCTHIX OCHOBAHMI

+: U3 caxapa, hocaTHOM TPYIIIIHI, HIUKINIECKOTO a30TCOIECPIKAIIETO COSTUHEHUS;
u3 caxapo-docdaTHOro ocrona

U3 I€30KCUPHO03bI U OTHOTO M3 a30THCTHIX OCHOBAaHUH

I:

B monexyne JJTHK
a30THUCTBIE OCHOBAHUS KOBAJICHTHO CBA3aHBI ¢ (hoc(haTHBIMU IPpyMHIIaMU
caxapa IpUCOEIVHEHbl HOHHBIMU CBSI3MH K a30TUCTHIM OCHOBaHUSIM
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caxapa HpI/ICOC,Z[I/IHCHBI K a30TUCTBIM OCHOBAHUAM BOI[OpO,Z[HBIMI/I CBA3AIAMU

+: a30TUCTBIC OCHOBAHUS CBSI3aHbI IPYT C APYTOM BOJIOPOIHBIMH CBS3SIMU

caxapa CBsA3aHBI C q)OC(baTHBIMI/I I‘pynHaMI/I KOBAJICHTHBIMHU CBA3IMH, a C Aa30TUCTBIMU
OCHOBAHUSIMHU - BOJAOPOJHBIMU CBSI3SIMH

I

[Tapbl oOCHOBaHM ABIISIFOTCSI KOMILUIEMEHTAPHBIMU
T-I

T-I

+: T-A

A-T’

A-IT

I

I'enomowm sBIISIETCS

COBOKYITHOCTb I'€HOB, XapaKTepH3ymolas reHo(hoH1 JaHHOTO BU/IA
COBOKYITHOCTh T'€HOB, XapaKTepU3yIOIasi 0COOb JAHHOTO BUIA
COBOKYITHOCTb T'€HOB HaXOSIIMXCS B AUILTOUTHOM HabOpe XPOMOCOM
+: COBOKYMHOCTh '€HOB HaXOASIIUXCS B FAlNIONAHOM Habope XpoMOCcoM

COBOKYITHOCTh I'€HOB HAXOSAIINXCS B MOJIOBBIX XPOMOCOMaX
I:

XHUMHUYECKOE COCIUHEHUE OCTAaTKOB TPEX BEIIECTB: Aa30TUCTOIO OCHOBAaHUSA, YIIEBOJA U
dbocdopHOIi KHCITOTHI

+: HYKJIEOTHU]

JHK

PHK

ATO

I

JIHK Bcero oprannueckoro Mupa o0pa3yercs COeIMHEHUEM BUI0B HYKJICOTHI0B
5

+:4

20

U3 MHOKECTBA

I:

Mexny azotucteiMu ocHoBanusiMu 1iener [JHK Bo3Hukarot
KOBAJICHTHBIE CBS3U

KOBAJIEHTHBIE U BOJIOPOJIHBIE

+: BOIOPOHBIE

rupodoOHbIe

I:

[Ipounoe coenunenune aureit JJTHK, ycTOWYMBOCTD €€ MOJEKYIIBI M MOABIKHOCTh 00ECTIEYNBACTCS
OOJBITUM YHCIIOM THAPOGOOHBIX CBSA3ECH M HATMYUEM a30TUCTHIX OCHOBAHUHN

OOJIBIIIUM YHCIIOM KOBAJICHTHBIX M BOJOPOIHBIX CBSI3EH

OOJIBIITUM YHCIIOM KOBAJICHTHBIX CBSI3EH

+: OOJIBIITM YHCIIOM BOJOPOJIHBIX CBSI3EH
I:

Hyxkneoruast B autu JIHK coenriHeHbl mpouHoi
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BOJOPOJHOMU CBS3BIO

ruaApohoOHOM CBI3bIO

BOJIOPOJTHOM M KOBAJICHTHOU CBA3SIMH
+: KOBaJICHTHOM CBS3bIO

L

Yacte JIHK, comepxamuii mHPOpPMAIINIO O TIEPBUYHON CTPYKTYpPE OJHOTO OMPEACIIEHHOTO Oelka,
Ha3bIBAETCS

+: TeHOM

HYKJICOTHJIOM

KOJIOM CHHTe3a UPHK

TPUILIIETOM

K HypI/IHOBI)IM OTHOCATCS a30TUCTBIC OCHOBAHUS
+: r'yaHUH U aJICHUT

T'YaHUH ¥ TUMUH

ypauui U UTO3UH

THMMH U aJIeHUH

I:

YacTe HYKJIEOTH/IA, COCTOAILAS U3 A30TUCTOI0 OCHOBAHUS U caxapa
KOJOH

+: HYKJI€O3U

MaTpuLa

3K30H

I

Monens crpoenns mosekynsl JIHK npemioxena
k. YorconoMm

®.Muepom u J[x. YoTcoHOM

®.Kpukom

+: JIxx. Yorconom, @.Kpukom

I:

Penapanus

M3MEHEeHMs (PeHOTHUIIa OpraHU3Ma B IPOIIECCEe €0 OHTOreHe3a
3aBUCUMOCTB HECKOJIBKHMX ITPU3HAKOB OT JEHCTBHSI OJJHOTO T€HA
+: mporecc BOCCTaHOBJIEHUS psifa nospexaenuit JHK

CTENEHb MPOSIBICHUS JOMUHAHTHOIO IIPU3HAKA Y TETEPO3UTOT
I:

YBenuueHne TUIUIOUIHOTO YUCIIa XPOMOCOM IyTeM JA00aBICHUS IENbIX XPOMOCOMHBIX Ha0OpOB B
pe3yJibTaTe HapyIICHUs Meio3a

TeTEPOITION IS

AHEYTUTOU TS

+. HOJIUILIIOU U

XpoMocoMHas ab0epanus

TPUCOMHUS

I:
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Myranusi, B pe3ylibTaTe KOTOPOH YHCIO XPOMOCOM MOXKET U3MEHSTHCS M CTAHOBUTHCSI HE KPATHOM
rarionIHOMY Habopy

+: reTepoIIoOnIHs

MOJHCOMUS

HOJTUTION TSI

XpoMocoMHast abbepanus

TPUCOMUS
I:

XpomocomHas abbepariusi, Ipyu KOTOPO HAOJIIOIAETCs pa3phlB XPOMOCOMEBI U TICPEBOPAYNBAHUE €€
ydacTtka Ha 180°

TPpaHCIIOKALHS

TAJIEeys

HEXBaTKa

+: HHBEpPCUsL

JYIUTUKALUSA

I:

Myrtanus, 00yclIOBJICHHAS U3MEHEHUEM MOJIEKYJISIPHOW CTPYKTYpHI TeHa?
TeHOMHas

CIIOHTaHHAas

WHIYLIUPOBAaHHAS

+: TpaHCTEHALUA

TpaHCIOKaIus

I:

[TpuunHbl, 00yClIaBIUBaIOLME T€HHbIE MyTallUU

+: U3MEHEeHMe NOCIeI0BaTeIbHOCTH HyKIeoTH 108 B JIHK
MIOBOPOT ydacTka XxpomocoMsl Ha 180 rpagycos

MIOBOPOT y4acTKa XpoMocoMbl Ha 90 rpaaycoB

KpaTHOE YBEIIMYCHUE YUCIIa XPOMOCOM

I:

I/I3M6HCHI/I$I, O6YCJIOBJICHHBIC 3aMeHOH OIHOTO UJIM HECKOJIBKHUX HYKJICOTHAOB B IpCJAcIaXx OAHOI'O
I'€Ha, Ha3bIBAKOT

+: TEHHBIMU MyTalusaMHu

TCHOMHBIMU MYyTallUuAMU

XpOMATUAHBIMU MYyTallUAIMU

XPOMOCOMHBIMU MYyTallUsIMU

KpatHoe yBennueHue KoJndecTBa XpoMOCOM
raMeTOrcHE3

OHTOTCHE3

+. HOJIUILIIOU U

ramIoOnus
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Coenunenne nHykineotunoB B HuTH JIHK mpomcxomut dvepe3 yriaeBoJ OAHOTO HYKJIEOTHUIA U
dhochopHYIO0 KUCIOTY COCEeIHEro Oaroaaps

BOJOPOAHOMU CBS3H

ruapohoOHOM CBSI3H

BOJOPOAHON U KOBAJICHTHOM CBS3IMHU

+: KOBAJICHTHOH CBSI3U

I:

¥ noromMcTBa MOT'YT MOSIBUTHCSI HOBBIE ITPU3HAKU, HE CBOMCTBEHHBIE POAUTEISAM
+: TaK KaK y IOTOMCTBA POJAUTENIbCKUE T€HbI COYETAIOTCS] B HOBBIX KOMOMHALIUAX
IIOCKOJIBKY B TaM€TaX pOJUTENEH 4acTO MPOUCXOAAT MyTallUU

MIOCKOJIbKY TIPU OIUIOAOTBOPEHUHU TaMEThI CIMBAIOTCS CIIy4aiiHO

TaK KaK OJJHY IIOJIOBUHY I'€HOB ITIOTOMCTBO IOJIy4aeT OT OTIa, a APYTylo OT MaTepu

V. MeHae/ieBCcKas reHeTHKA.

[Tpu B3aumopelcTBUM reHoB oTHOLIEeHHE B F2 kak it ()eHOTHUNOB, TaK U Ul T€HOTUIIOB PaBHO 1:
2:1

+: HEMOJIHOE JOMUHUPOBAHHUE

CBEPXJOMHUHHUPOBAHHE

KOMIUIMMEHTAPHOE 1EUCTBUE

AMUCTA3

MTOJIMMEPUS

I:

IIpn THume B3aMMOAECHCTBHA I'€HOB Y JOMHUHAHTHOIO ajulelsi B TE€TEPO3UTOTHOM COCTOSHUHU
oTMeuaeTcs 0oJiee CHIIbHOE MPOSIBICHUE, YEM B TOMO3UTOTHOM COCTOSIHUU

JTOMHHHUPOBAHHUE

KOOOMUWHHPOBAHUC

HETIOIHOE JOMUHHUPOBAHHUE

+: CBEpXIOMUHHUPOBAHUE

DIIHCTAa3

I:

Jliia HacneoBaHUs TPYII KpoBH uenoBeka (A,B,0) xapakTepeH THI B3aUMOJIEHCTBUS T'€HOB
JOMHUHHUPOBAaHHE

+! KOZOMHUHHUPOBAHUE

HEMNOJIHOE JOMUHHUPOBAaHHE

3IHUCTa3

MIOJINMEPHS

I:

[Ipumepom ckpemmBaHus ABYX pac AYIMIUCTOTO TOPOIIKA UMEIOIINX Oelble IIBEeThl U aaromux B F1
[[BETHI KPACHO-(DHOTETOBBIE MOXKET CITYXKHUTh THUII B3aUMOJICHCTBHS

HETIOTHOE TOMUHUPOBAHUE

CBEPX/IOMUHUPOBAHUE

+: KOMIUTUIMEHTapPHOE JCHCTBIE

DIIMCTA3

TTOJTUMEPHS

I:
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[IpOoTHBOMNOJIOAKHBIN KOMIUIMMEHTAPHOMY THUIT B3aUMOJICVCTBHS TEHOB
JIOMUHHAPOBAHHUE

KOJIOMHUHUPOBAHUE

HETMOJIHOE JIOMUHAPOBAHNE

CBEPXJOMUHHPOBAHUE

+: anucras

I

B3anMozeicTBre reHoB, IpU KOTOPOM pa3/IMYHbIE HEAJUICIbHBIE TEHBI MOI'YT OKa3bIBaTh JECHCTBHE
Ha OJJUH U TOT K€ MPU3HAK YCWINBAsl €r0 IMPOSBICHUS

IIOJIHOE JOMUHUPOBAHUE

CBEPXJOMHHHUPOBAHUE

KOMIUIMMEHTAPHOE IEUCTBUE

SIUCTA3

+: HOIUMEpHS

I:

[Ipy MOHOTHOPUTHOM CKpPEIIMBAHUH YUYUTHIBAIOTCS AIbTE€PHATUBHBIC IPU3HAKU
+:1

2

3

KpaTHOE TarionIHOMY Habopy

KpaTHoe 2

[TapHBIMU SABIIAIOTCA PU3HAKU

+: )KENITBIA U 3€JIeHBIN IIBET

JKEJITHIN LBET U IJ1aJKasi IOBEPXHOCTh
YKENTHIN UBET U MOPIIMHUCTAS IOBEPXHOCTh
3€JIEHBIN LIBET U MOPILUHUCTAS IOBEPXHOCTH
MAPHBIX TPU3HAKOB HET

AJenbHbIC TEHBI PACTIOJIOKEHBI
B OJTHOM XpPOMOCOME

B Pa3HbIX XpOMOCOMax

+: B TOMOJIOTUYHBIX XPOMOCOMAx
B OJTHOM T'PYIIINE CHEIJICHUS

B X 1 Y XpoMocoMe

I:

[Ipu meito3e anneabHble TEHbI

OKa3bIBAOTCS B Pa3HBIX XPOMOCOMAX OJIHOM KIIETKH
+: OKa3bIBAIOTCS B Pa3HBIX KIIETKAX

OKa3bIBAIOTCS B Pa3HBIX JIOKYCaX OJHOM XpPOMOCOMBI
4acTh B SIWLEKJIETKAX, YaCTh B CIIEPMATO30MAaX

aJUIeTbHbIE TeHbI IPU MEM03€ HE paclpeAeatoTCs
I:

AJbTepHAaTUBHBIC TPU3HAKU 3aKOJUPOBAHBI
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B OJTHOM U TOM € JIOKYCE€ OJTHOH XpOMOCOMBI

+: B aJJIEeIbHBIX T€HAX TOMOJIOTHYHBIX XPOMOCOM
B HCAJJICJIbHBIX I'€CHAX T'OMOJIOTMYHBIX XpOMOCOM
B ITOJIOBBIX XpPOMOCOMaX

I

I".Menpenbs n3opai Topox 00bEKTOM CBOMX UCCIICIOBAHUI MO MMPU3HAKAM
MEPEKPECTHOOTBLISFOIIUECS

+: CaMOOTIBUISIOIINECS U OJTHOJICTHUE

OJTHOJICTHUE U TIEPEKPECTHOOTBUISFOIIUECS

MHOT'OJICTHHE

HE UMEIOIINE KOHTPACTHBIC TPU3HAKH

L

['enbl mapHBIX MPU3HAKOB B KIIETKAX

+: CKJIaIBIBAFOTCS U3 POJTUTEILCKUX raMeT
MEePEXOIAT MO HACIIECTBY
O00BEAMHSIIOTCS CITy4aitHO

MIPY CIIMSTHUU YUCTHIX TaMEeT

MIPU CIUSTHUU THOPUIHBIX TaMET

I:

VY rubpui0B NepBOro NOKOJIEHUS 00pa3yroTCs raMeThl
+: YUCTBIE U HETUOPUIHbBIE

TUOpHTHBIC

MOJIyTUOPUIHBIE U HETUOPUIHBIE

raMmeTsl He 00pa3yroTcs

I:

CrpykTypa ogHOTO O€nKa onpeaenseTcs
IPYIIION TE€HOB

+: OJHUM I'€HOM

onHoi monekynon JTHK
COBOKYITHOCTHIO '€HOB OpraHu3Ma

I:

CueneHno HacnenyoTces

JIBa OJJUHAKOBBIX aJIJIeJIs OJTHOTO reHa
JIBa pa3HbIX aJieNs OJTHOrO T'eHa

+: aJu1eNIy pa3sHbIX IT'€HOB

HET BEPHOTO OTBETA

I:

dopma B3aUMOJCHCTBHS, MPOTUBOIOIOXKHAA KOMIUIEMEHTAPHOCTH, KOrJa OJMH T€H MOXKET
MOJABIIATH JAEHUCTBHUE APYroro reHa

+: 31mcTas

MOJIMMEPHUST

IJIEHOTPONUS

JKCIIPECCUBHOCTH

I:

['eHBI, pacoJI0KEHHBIE B OJTHOW XPOMOCOME, HACIEAYIOTCSI COBMECTHO COTJIACHO 3aKOHY
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+: 3aKOH CLEINUICHHOI'O HACJIEI0OBaHUI

3aKO0H HE3aBHCUMOTO paclpeaeiieHUs IPU3HAKOB
THUIIOTE3a YUCTOTHI raMET

3aKOH pacllETJICHUs.

I

[Tpu ckpenmBaHUU THOPUIOB TIEPBOTO TOKOJICHHUSI IPYT C IPYTOM B MTOTOMCTBE TOSIBIISIFOTCSI 0cO0U
(beHoTUNINYEeCKU He MOX0XKHE Ha POAUTENEH COrNIaCHO 3aKOHY

+: 3aKOH pacIEIICHNUA

3aKOH HE3aBUCHMOI'0 HACIEIOBaHUA

CLIETUIIEHHOE HAacCJIENOBaHUE

KPOCCHUHIOBEP

['enb1, pacnoyioKeHHBIE B OJHUX U TEX K€ JOKYCaX TOMOJIOTUYHBIX XPOMOCOM U OTBETCTBEHHBIE 32
pa3BUTHE OQHOTO IIPU3HAKA HA3BIBAIOT

+: allJIeIbHBIMA

JOMHWHAHTHBIMU

HeaJlIeIbHBIMU

peueccuBHBIMU

I:

[IposiBieHuE ABYX aJUIEIbHBIX T€HOB HA3bIBACTCSA
+: KOZOMHUHHUPOBaHUEM

IJIEHOTpONUEn

SIUCTa30M

JOMUHUPOBAHUEM

I:

SIBnenue, KOraa OAMH I'eH ONpeiesseT Pa3BUTHE HECKOJIBKUX MPU3HAKOB HOCUT Ha3BaHUE
+: INIEHOTPOIIUH

JOMUHUPOBaHUSA

CLEIIJICHHOTO HACJIEI0BaHUS

JIHUCTa3a

I:

YucTol THHEH HA3bIBAIOT:

+TI0TOMCTBO, HE JAf0IIee pa3HOOOPA3HUs M0 U3YyIaeMOMY ITPU3HAKY
pa3zHoo0pa3HOe MOTOMCTBO, TOMYYEHHOE OT CKPEIIMBAHUS Pa3HBIX 0coOei
Mapy poauTeNel, OTINYAIOIIMXCS APYT OT IPyTra OJJHUM IPU3HAKOM
0Cco0M OJTHOTO BUJA

[Tpu ckpemmBanuu Bbicokopociblx (C) pacteHuit Obuio monydeHo 25% ceMsiH, U3 KOTOPBIX
BBIPOCIIN HU3KOPOCIbIE pacTeHUs. KaKOBBI TEHOTHUIIBI HU3KOPOCIBIX PACTEHHI?

Bce CC

+Bce cc

Bce Cc

50%Cc
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50% cc
I:

Ananuzupyroniee CKpeluBaHue IPOBOJAT ISl TOT'O YTOOBI:
y3HaTh KaKOM ajuiellb JOMUHUPYET

y3HaTh KaKOH aJlIeIb PELIECCUBEH

BBIBCCTH YUCTYIO JIMHUIO

+BBIABUTH FE€TEPO3UTOTHOCTD 110 OIIPEEICHHOMY IPU3HAKY
I:

N3 01m1010TBOPEHHON SMLIEKIETKH Pa3BUBAETCS MAJIbUUK, €CJIM B 3UTOTE OKA3aJICsl XPOMOCOMHBII
Habop:

22 ayrocoMsl + Y

22 ayrocoMmsbl + X

+44 aytocomsl + XV

44 aytocomsbl + XX

I:

DEeHOTUTNYECKOE TTPOSBICHUE OJHOTO aJlIeNsl Y TeTepO3UTrOTHOM ocodu
peLecCUBHOCTD

aJlJIeJIbHOCTD

+IOMHUHAHTHOCTb

PEKOMOWHAIIHS

IX. XpomocomHasi TeOpUS HACJIECTBEHHOCTH
I:
KTo BriepBbIe onucal moBeeHNE XpPOMOCOM BO BpEMsI MUTO3a?
Menaenn
I'eprBHuu
bosepn
+@nemMuHr
I:

B xakom rony 3akonsl MeHienst ObUTH BTOPUYHO OTKPBITHI?
1875r.

1882r.

+1900r.

1902r.

I

KTo BmepBble BBICKa3al MHEHHE, YTO XPOMOCOMBI SIBJISIIOTCS HOCHUTEISIMM MEHIEIEEBCKUX
dakTopoB?

I'eprBuu u OnemMuHr

+CerToH u boBepu

VYotcon u Kpux

e ®pus u Koppene

I:

Kto n3 yuensix B 1909rony 3ameHun nouatue pakrop TEpPMUHOM TeH?
I'epmax

dremMuHr

+Horancen
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CoaTToH
I:

Kakue resnsl Ha3bIBaIOT CLICTUVIEHHBIMU?
OTBEYAIOLIME 32 IOMUHAHTHbBIE IPU3HAKU
OTBEUAIOIIME 32 PELIECCUBHBIC TPU3HAKU
+rexkaniue B OTHOM U TOM K€ XPOMOCOME
JIeKaIUe B IOJOBBIX XPOMOCOMax

I:

Yro oOpasyeT rpymnibl CLEnIeHUs?

+TreHbl, Kakoi JINO0 0JJHOH XPOMOCOMBI

T'eHbI Napbl TOMOJIOTUYHBIX XPOMOCOM

I'eHbI, HaXOAALIMECS TOJIBKO B IOJOBBIX XPOMOCOMAX
BCE IOMUHAHTHTHBIC T€HBI

I:

Kakue reHpl He TOTUUHSIOTCS] MEHIEIEBCKOMY MPUHIIUITY HE3aBUCUMOTO PaCIIETIICHHS?
+TeHbl, TPUHAJICKAIINE K OJHON TPYIINE CHEIUICHUS

aJIJICIbHBIC TCHEI

TEHBI MOJOBBIX XPOMOCOM

TEHBI AyTOCOM

I:

Kakue ¢peHoTunsl Ha3bIBAIOTCS PEKOMOMHAHTHBIMU?
(EHOTHITBI OCOOH C POAUTENECKUMHU (PEHOTHITAMHU
(eHOTHUIIBI 0COOM TOJIBKO ¢ (PEHOTUIIAMU camlia
dbeHoTunsl 0ocodbu ¢ PeHoTUaMu TOIHKO CaMKH
+deHoTumer 0co6M ¢ HOBBIMU COUYETAaHUSIMU IIPU3HAKOB
I:

B xakoM ciyudae qBa uiam 60s1ee reHOB Ha3bIBAIOT CIETICHHBIMHE?

€CIM TOTOMKH C HOBBIMH TE€HHBIMM KOMOWHAIIMSMHU BCTPEYAIOTCS dYalle YeM POAUTEIHCKUE
(heHOTHUTIBI

+ecIM MOTOMKH C HOBBIMH TE€HHBIMH KOMOHWHAIIMSIMH BCTPEYAIOTCS PEXKE YEeM POTUTENbCKHE
(heHOTHUTIBI

€CJIM BCE TIOTOMKHU COXPAHSIOT TOJIBKO POAUTENbCKUE (PEHOTHUIIBI

€CJIM BCE TTIOTOMKH SIBJISIFOTCSI PeKOMOMHAHTHBIMU

I:

Yro Takoe xuazma?

+X-o0pa3Hast purypa, BO3HHKAIOMIAS B pe3yJlbTaTe 0OMEHa MEXIY ABYMSI XpOMAaTHIAMH BO BpPeMs
npoda3ssl I meiiosza

X-o0pazHast ¢purypa, BOSHHKAIONIAs B pe3yabTaTe 0OMeHa MEXIy ABYMs XpPOMOCOMaMH BO BpeMs
npoda3ssl I meiioza

X-o0pasHast ¢urypa, BOSHHKAIOIIAs B Pe3yJIbTaTe OOMEHA MEXIY ABYMs XpOMAaTHUIAMU BO BpEMs
MHUTO32

X-o0pazHast ¢purypa, BOZHHKAIOIMIAs B pe3yabTaTe 0OMeHa MEXIy JBYMs XpPOMOCOMaMH BO BpeMs
npoda3zsl Il meitoza

I:

O 4eMm CBUIETENHCTBYET YaCTOTa pEKOMOUHAIIHI?
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BCC€ I'CHBI HAXOASITCA B XpOMOCOMe

+BCe TeHBI JTJMHEHHO PACIIONIOKEHBI BAOJIb XPOMOCOMBI

MG)KIIy TrCHaMu paCHOJIO)KCHHBIMI/I B CepeﬂI/IHe XpOMOCOMBI KpOCCI/IHFOBep HpOI/ICXOI[I/IT qaliie
KPOCCHUHTOBEP MEKy TOMOJIOTHYHBIMUA XPOMOCOMaMH HE TIPOUCXOIUT

I

Urto Takoe Mopranua’?

MECTO 00pa30BaHUs XHa3M

KOJIMYECTBO PEKOMOMHAIINN MEXTy TeHAMH

+eMHMIIA PACCTOSHIS MEX]ly TCHAMHU HAa TCHETHUECKOM KapTe
HAUMEHbIIIEE PACCTOSTHIE MEXIy TeHaMU Ha TeHETUIECKOU KapTe

I:

Kakue nosioBsie XpOMOCOMBI UMEIOTCSl Y CaMIla HACEKOMBIX ?
XX

Xy

+XO

YO

I:

Kaxkoit u3 mepeuncieHHbIX TEHOTUIIOB HMEET YeJIOBEK OOJIbHOM reMOpUIHCH?
H~-H
X' X
H ~h
X' X
H
X'y
h
+X'y
I:

Mo3KeT 1 PU3HAK, CIETUICHHBIN ¢ TI0JI0M TIepeIaBaThCsl OT OTIA K ChIHY?
na

+HEeT

Jla, eCJIM oTell 00JIeH

TOJILKO B TOM CJTydae €CJIH Y OTIa IPUCYTCTBYET JOMHHAHTHBIN ajljiesb

I

I'ie pacmosiokeHbl roJIaHIPUYECKUE TEHBI?
B ayTOCOMax

B IIOJIOBBIX XpOMOCOMAX

TOJIBKO B X XpOMOCOME

+TOIBKO B Y XpOMOCOME

I:

[Ipu ckpemuBaHUM TETEPO3UTOTHOTO IO OJHOW TMape MPU3HAKOB PACTEHUS C PEIEeCCHBHBIM
TOMO3UTOTHBIM PACTEHHEM JI0JIsl TOMO3UTOT B IOTOMCTBE COCTAaBUT:

0%

25%

+50%

75%

100%

I

[Tpr caMOOMBUIEHUH T€TEPO3UTOTHOTO BBICOKOPOCTIOTO PacTeHUs ropoxa (BBICOKUH cTebens - A )
J10sI KapJIMKOBBIX pacTEHUH paBHa:
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+25%
50%
75%
0%

Ckonbko THIIOB Tamet oOpasyert 3urora CcBB eciu rensl C u B, ¢ 1 B HacneayroTcst ClernyieHo?
1

4

3

+2

I:

Y matepu 1rp kpoBu (jj), y ceiHa 1rp. kpoBH (jj). MyxuuHa, ¢ Kakoi Ipynmnoid KpoBHU HE MOKET
CUMTATHCS OTLIOM pebeHKa?
Irp. (5 )
2rp. (J%)
3rp.(1°))
X (B
+4rp. J7J7)
I:

Yacrora kpoccunroepa Mexy renHamu A u B - 9%; B u C - 22%; A u C - 13%. KakoB BepoATHbBII
MOPSIIOK PACTIOJIOKEHUS TEHOB B XpPOMOCOME €CITH M3BECTHO, YTO OHH CICTUICHBI?

B-A-C

+C-A-B

B-C-A

A-C-B

X. Bo3uukHoBenue xu3Hu. Ilponcxoxaenue METAZOA.

Kak Ha3bIBaeTcsi TEOpHsI BOSHUKHOBEHHUS KU3HU HA 3eMJie, COTJIaCHO KOTOPOW KHU3Hb 3aHECEHA Ha
Hally IUIaHETY U3 BHE?

KpeanuoHu3M

+maHcnepMus

TEOPUsI CTALIHOHAPHOI'O COCTOSIHUSA

CaMOIIPOM3BOJILHOE 3apOKICHNUE

Kak Ha3piBaeTcsa TeopHs BOSHUKHOBEHHS JKU3HU Ha 3€MJI€, COIVIACHO KOTOPOM >KM3Hb BO3HUKJA B
pe3yJibTaTe KaKOTro-TO CBEPXbECTECTBEHHOTO COOBITHSA?

+KpealnoHu3M

MaHCIepMUS

TEOpUs CTALIMOHAPHOI'O COCTOSIHUS

MaHCIepMUs

Teopusi BOZHMKHOBEHUS KH3HU Ha 3eMJjie paclpocTpaHeHHas B japeBHeM Kurtae, BaBuione u
Erunre B kauecTBe albTEPHATUBBI KPEALUOHU3MY:
TEOpUs CTALIMOHAPHOI'O COCTOSIHUS
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MaHCcIepMus
+CcaMOINpOU3BOJILHOE 3aPOKICHUE
OMOXMMHUYECKAA DBOJIIOLIIS

I:

Teopuss BO3HMKHOBEHHS JKWU3HHM, COTJIaCHO KOTOpOH, 3eMjsl HHUKOTJa HE BO3HHMKala, a
CyILIECTBOBAJIa BEUHO:

CaMOTIPOU3BOJIBHOE 3aPOXKICHUE

KpealnuoHu3M

+Teopus CTAIlMOHAPHOTO COCTOSTHUS

I

Jlist kako¥l TeopuHM BO3HUKHOBEHHUS XU3HU Ha 3eMJI€ CaMbIM TPYIHBIM SIBISIETCS OOBSICHEHHUE
MOSIBJICHUSI CITOCOOHOCTH YKMBBIX CHCTEM K CAaMOBOCIIPOU3BEICHHIO?

TEeOopHs MaHCTIEPMHUH

+O0MOXUMUYECKAas DBOJIIOLIHS

KpealuoHUu3M

TEOPHS CTAIIMIOHAPHOTO COCTOSTHHS

I:

CornacHo W.M.MeuyHuKOBYy, BBISICHEHHE BOMpPOCAa O MPOUCXOKACHUH MHOTOKIETOUHBIX
HEOOXOIMMO JJIS1 TOI'0, YTOOBI:

+monyuuTh GyHAAMEHT AJIs CPAaBHUTEIbHOU MOpdonoruu

MIPABHJIBHO TOJIKOBATh KJIIETOUHYIO TCOPHIO

MOHSTH TEOPUIO 3aPOJIBIIIEBBIX JTUCTKOB

BBISICHUTH IPOUCXOKICHUE MEPBUYHBIX TKAHECH U OPTaHOB

I:

Kto 6611 aBTOpOM rumnotessl ['actpen?
N .MeunnkoB

+9.I'ekkenb

P»ai1 JIankacrep

A KoBaneBckuit

I

B ocHoBy, kakoit runotessl npoucxoxaenns METAZOA nerna uiest 0 TOMOJIOTHH 3aPOIbIIIEBBIX
JUCTKOB Y BCEX MHOTOKJIETOYHBIX KUBOTHBIX?
+runore3a ['actpen O.1 ekkens
runoresa mianyisl P.Jlankactepa
rumiote3a Paronureniasl M1.MeunnkoBa
TUIIOTE3a UEIUTHOJISIpU3aly
I:

[TepBoii ¢punoreHeTnueckoit cragueii no I'ekkento ObLI:
+0/IHOKJIETOYHBIN aMe0000pa3HbIii OpraHu3M

KOJIOHHST aMe0000pa3HbIX KJIETOK

Mopest

Onacrest

racrpes

I:
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Ji1 KOro M3 aBTOPOB THIIOTE3 MPOUCXOKJICHHS MHOTOKJIETOYHBIX BaXHEWIIMM "opyauem' ObLI
OMOreHeTUYeCKU 3aKOH?

T.I'ekcin

P.Jlankacrtep

N.MeynukoB

+3.I'ekkenp

I:

Kakum nyrem ["actpes obpasoBanace u3 biaacren?
IIyTE€M DMHIPALIHU

yTeM SMU00INN

IIyTeM JeIsIMUHAIUH

+IyTeM HHBaruHaluu

I:

Kakue xuBoTHBIE, cornacHo aenenuto P.Jlankactepa Bxoasat B rpynny Diploblastica?
IIpOCTEUIINE

+KUILIEYHOIIOIOCTHBIE

HAcCEKOMBbIE

MJIEKOTIUTAIOLIME

I:

Kak Ha3bIBaJICSl OIMH U3 TICPBUYHBIX OPTaHOB (paroruTesuib?
+KuHOOIACT

Oyractonop

Omacrogepma

TIOJTUTLIIACT

Kro mpennonarain, uro aumenHas pra [lnanyna seasercs o6muM npeakoM Bcex METAZOA?
N.MeuyHukoB

+Psi1 Jlankacrep

O.I'exkens

A KoBanesckuit

I:

Yro cnenyet cuntaTh HepocTaTtkoM Teopuu P.Jlankacrepa?

+1epBUYHBIN TUI FaCTPYJIALIMN ECTh AEIAMUHALINS

bu3HoIOTNYeCKOe 000CHOBAHHUE TUTIOTE3bI

NIEPBUYHBIN TUII TaCTPYISALUN €CTh NHBArMHALINS

CCBIJIKa Ha SMOpHOHaAIbHOE pa3BUTHe Hanbonee npuMuTUBHEIX METAZOA
I:

Yem, o MHeHUI0 V. MeuHHKOBA, OCYIIECTBISUIOCH MUTAHKUE TEPBUYHOTO METa300Ha?
IICEeBAOIIOAUAMMN

+KT'yTUKOBBIMH KJIETKaMH

IIEpPBUYHBIM PTOM

daroruTo3oM

I:

Kaxoit u3 crmoco0oB racTpyIisiiiuu sBsieTcss Hanboiee JpeBHUM?
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+UHBaruHamnusa
JeIMUAHAIUA
AMMUTpaLyst
AMU00IHUA

I

KT0 13 nepeyncieHHbIx Y4eHbIX MOAAECPKUBACT TEOPUIO LEUTIONISIpU3AIUN?

O.I'exkenb
P.JIankacrep
+U.Xamxu
T.lIBanH
XI.Teopusi 3BOJIOLUMN

ABTOp TCOPHUU DJBOJIIOIIMHM B OCHOBC, KOTOpOﬁ JICKUT YIIPAKHCHUC KU HCYIPAKHCHHC yacTen

OopraHu3Ma M HaclieJoBaHHUE MPUOOPETEHHBIX MPU3HAKOB:
Mennens

Mopran

+Jlamapk

JInHHEN

HapBun

I:

B yem coctout nHanbonbimuii Bknazg JJapsuna B HayKy?
JI0Ka3aj CyIlleCTBOBAHUE 3BOJIOLNN
+00BACHUI, KaK 3BOJIIOLUS MOXKET IPOUCXOTUTh

MNpEaAIOXUI HICIO CUHTE3a 3BOJIIOIMOHHOMN TCOPHHU U TCOPHIO HACIICACTBCHHOCTHU

OTCTauBall TIOCTOSHCTBO BHA
I:

UYro cocTaBisieT OCHOBY HEOJapBUHU3MA WIIM CUHTETHUECKON TEOPUH SBOJIIOLIMU?

+U3yueHe MOMyISIIUOHHON TeHETUKU
(buIOreHeTUUECKHI 3aKOH

HN3YUCHUC (I)aKTOpOB CpCabl, BIUAIOMIUX Ha q)CHOTI/IHI/I‘leCKI/Ie IMPU3HAKN

M3y4eHUE HOPMBI PEAKIIMU BHUJIA B TTOMYJISIIHHI
I:

Uro onpenensieT 4acTOTy ajljiens B HOMyJIsUUn?
qUucJo OpFaHI/ISMOB B HOHYJ'ISIHI/II/I

YKCJIO TOMO3ZUTOT B OMYJISLIUN

qUucJio FeTePOSI/IFOT B HOHy.]'I?[III/II/I

+4KCII0 OPraHU3MOB HECYIIUX JaHHBIN ajienb
I.

Kakoe u3 yrBepxeHUii HE OTBEYAET YCIOBUSIM paBHOBecus Xapau - BaitnGepra?

pa3Mepbl MOMYJISIUHA BETUKA
HOBBIC MyTaHI/II/I HC BO3HHUKAIOT

CrapUBaHME MPOUCXOTUT CIydaitHBIM 00pa3zomM
BCC I'€CHOTHUIIBI OANHAKOBO IIJIOTOBHUTEI
+IIOKOJICHHSI IEPEKPHIBAIOTCS

I
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B xakoMm ciyuae He AeHCTBYeT 3aKkoH Xapau - BaitnOepa?
+TOMYJSIIUN OTPAHUYEHBI 110 YHCIIEHHOCTH

pa3Mepbl NOMYJIALUYA HEOTPAHUYEHHO BETTUKU

HE TIPOUCXOUT 0TOOPA MO TIOJOBUTHIM T€HOTHIIAM

HE MPOUCXOAUT HU SMUTPALIUU, HI UMMUTPALIUU

I:

bnaronapst yemy B HEOOIBIINX MOMYISIHUAX T€TEPO3UTOTHBIE OCOOH PAHO MJIH MO3AHO HCYE3ar0T?
HPUHIUI OCHOBATENA

+npeti¢ reHos

HaHMUKCHUS

JTUBEPreHIUs] BHYTPU TOMYJISIIIUNA

I:

Pe3ynpTaToM MUKpPO3BOJIIOIUY SBIISETCA:
MOSIBJIEHUE YHIEMHUKOB

OHOJIOTHYECKH perpecc
+BHI000pa30OBaHKe

OMOJIOTMYECKUI TIPOrpece

I:

PacxoxaeHue mpu3HaKoOB CpeAr TPYIIbI OPraHU3MOB, BOSHHUKIIMX OT OOIIETo MpeaKa, Ha3bIBaeTCs:
KOHBEPIeHIIUS

+IUBEPreHIUA

rapauiem3mM

bunernyueckas BOIOLUS

I:

bnaronmaps ueMy B KaKJOW MOMYJISIIIAMA CO3/IAETCsl XapaKTEPHBIN Ui Hee TeHO(OH T, OTIIMYHBIA OT
JPYTUX MOMYSIUi?

NPUHIUITY OCHOBATEIS

npeiidy reHoB

+IIaHMUKCHH

YBEIUYEHUIO 0c00ei TOMO3UTOTHBIX IO PELIECCUBHOMY aJUIEIIO

I:

Uto siBNIS€TCS S7IEMEHTAPHOM SBOJIIOUPYIOIIEH eTMHUIIEH?
0co0b

BHUI

+HOMYJISAUA

red

I:

Yro ABHsSETCA IIEMEHTAPHBIM 3BOJIIOLIMOHHBIM MaTepHaiom?
+tMyTaluu

HOMYJSIIUOHHBIE BOJIHBI

reHO(OH]T

npeii¢ reHos
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Kakoii u3 nepeuricieHHbIX (PaKTOPOB HE SBISETCS HIEMEHTAPHBIM SBOJIFOLIMOHHBIM?
MYTaI[HOHHBIN MPOIIECC

+aAUBEPreHIUs

30U

HOHy.H}II_II/IOHHLIe BOJIHBI

€CTECTBEHHBIN 0TOOD

I

UYrto Takoe MOMyJISIIIHOHHBIC BOJTHBI?

CC30HHBIC U3MEHEHUS YCIOBHH OOMTAHUS B TOMYJISILIH
W3MEHEHHE COOTHOIICHHS CAMIIOB ¥ CAMOK B TTOTYJISITIHI
+HU3MEHEHHE YUCIICHHOCTH 0COOCH B MOMYJISAIIUN
MEPUOANYECKOE H3MEHEHHE TeHO(OH A TOMYISIIUN

I:

Uro, Hapsgy C MYTalMOHHBIM TPOIECCOM  SBJISETCS  MOCTABIIMKOM  3JIEMEHTapHOIO
HBOJIIOIIMOHHOTO MaTepuasa’?

W3OJISIIIHS

+IONyASIUOHHBIE BOJIHBI

npeii¢ reHoB

pacuimpeHue apeana

I:

Kakoii Tun u305s11y BO3HUKAET B pe3ysibTaTe (hparMeHTaiy apeajga MaTepUHCKOTo Buaa?
9KOJIOTHYECKast

ATOJIOTUYECKAs

reHeTu4ecKas

+reorpaduueckas

I:

Kakass w3onsuus JDOCTHTaeTcsi TeM, 4YTO JIB€ TPYIIbI OPraHU3MOB, XOTS M OOUTAIOT B OJHOMI
reorpaduyeckoi 00J1aCTH, PACCEIAIOTCS B PA3IUYHBIX IKOJIOTHYECKUX YCIOBUSIX?

reorpaduueckas

+OKOJIOTHUYECKas

reHeTHYeCcKas

3TOJIOTUYECKAs

I:

Kakas u3 nepeuncieHHbIx popM HE OTHOCUTCA K (hopMaM €CTECTBEHHOIro oToopa’?
JIBUKYIIIA

CTaOMIIN3UPYIOINT

JU3PYNTUBHBIN

JIABEPTEHTHBIN

+KOHBEPIreHTHBIN

I:

JeiictBue, kakoii hopmbl 0TOOpa 0COOEHHO 3aMETHO IIPU U3MEHEHUH YCIOBHA Cpeibl?
€CTECTBEHHBIN 0TOOD

+IBUXKYIIHI OTOOD

CTAOWITH3UPYIOIIHUI 0TOOP

TU3PYITUBHBIN 0TOOD

I:
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Kaxkas dhopma orGopa mpuBOAMT K pacnanay npexHed ¢dopMbl 1 OTOOPY HE OHOM, a ABYX M Ooiee
pa3IMYHbIX HOPM peakuu?

HCKYCCTBEHHBIN 0TOOP

JTBUXKYIIAN 0TOOD

+IU3pYNTUBHBIN 0TOOP

CTAOMIIM3UPYIOIIU OTOOP

I:

B nporiecce 3BostOIMM MO ACHCTBUEM JBIIKYIIUX CHJI IIPOUCXOTUT
CaMOPETYJISIIIHS B SKOCUCTEME

KOJIeOaHUE YUCICHHOCTH TOMYJISAIUN

KPYTOBOPOT BEILIECTB U MPEBPAIICHUE SHEPTUU

+dopMHupOBaHUE MTPUCTTOCOOTICHHOCTH OPTAaHU3MOB

I:

HacnencrBenHast H3MEHYHBOCTH UTPAET OOJIBIIYIO POJIb B OBOJIIOINH, TaK KaK OHA CIIOCOOCTBYET
YMEHBUICHUIO T€HETHUECKON HeOJHOPOAHOCTH 0cO0€el B MOMYJISILIUU

+yBEJIIMYEHUIO T€HETUUECKOW HEOHOPOAHOCTH 0CcO0EH B MOMyIIALUN

CHIDKEHHIO 3()(hDeKTUBHOCTH €CTECTBEHHOTO 0TOOpa

HOBBIIIEHUIO YUCIIEHHOCTH 0CO0€H B MOMYJISALNU

I:

Kakoii oTO0p coxpaHsieT 0cOOM cO CpeHEe HOPMOI TToKa3aTels Mpu3HaKa?
+CTa0MITU3UPYIOIIHIA

JIBHOKYILHM

HCKYCCTBEHHBIN

JU3PYITUBHBIN

I:

K ABMXYIIMM CHITaM 3BOJIOIMHA OTHOCST
MHOT000pa3ue BUI0B

+00pb0y 3a CyIlIecTBOBaHUE
BUJ1000pa30BaHKe

IpUCIOCOOTIEHHOCTh

I:

B pe3synbprare B3auMOAEUCTBUS JBUKYIIHUX CUJI 3BOJIIOLMH B IIPUPOJAE IPOUCXOJUT
pa3MHOKEHHE OPraHU3MOB

HU30JIALIU A

MYTaLMOHHBIN IIPOLIECC

+o00pa3oBaHNEe HOBBIX BUIOB

I:

Ponb perieccuBHBIX MyTallMid B BOJIIOLUUA COCTOUT B TOM, YTO OHU
HpOSIBJ'IfIIOTCSI B HepBOM ITOKOJICHUHN

+SBISIOTCS CKPBITBIM PE3EPBOM HACIIEICTBEHHOW U3MEHYMBOCTH
Kak IPaBUI0, BPEAHBI UIs1 OpraHu3Ma

3aTParuBalOT F'€Hbl COMATHYECKUX KJIETOK, a HE TaMeT

I.
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[Tpouiecc, obecreynBarONINii pPa3MHOKEHHWE M BBDKUBAHHE OCOOCH C TMONE3HBIMA B JIaHHBIX

YCIIOBHSIX CPEIbl MPU3HAKAMHU, Ha3bIBAIOT
HCKYCCTBEHHBIM OTOOpOM

060pb00ii 3a CyIIeCTBOBAaHUE
+ecTecTBEHHBIM 0TOOPOM
BU000pa30BaHUEM

I:

Haubonee HanpsokeHHON GopMoit OOpHOBI 32 CYIIECTBOBAHUE CIYUTAIOT
MEXBHIOBYIO

+BHYTPUBHUIOBYIO

C HEOJIAarONPUSATHBIMU YCIIOBUSIMH CPEJIbI

C QaHTPOIIOTCHHBIMU (paKTOpaAMHU
I:

OT160p ocobeii ¢ YKIOHSIOIUMHUCS OT CpeIHEN BEJIMUMHBI MPU3HAKAMH Ha3bIBAIOT
+ABMKYIIIUM

CTaOUITU3UPYIOIIUM

HCKYCCTBCHHBIM

JU3PYITUBHBIM

I:

C MO3UIHUH 3BOJIOLNUOHHOI'O YUCHUSA q.ﬂapBI/IHa, JIIO0BIE HpI/ICHOCO6J'ICHI/I$[ OpPraHnu3MoOB ABJIAIOTCA

pe3yabTaToM
npeiida reHoB
U30JISIIAH

MyTalHi
+ecTecTBEeHHOTO 0TOOpa
I:

Ycunenue B pUpOJHOM MONYISIIMKA MYTallMOHHOTO Tpoliecca
+1noBbImaeT 3 PEeKTUBHOCTh €CTECTBEHHOTO 0TOOpa
oOecrieunBaet Apeiid reHo

YBEJIMYUBAET YUCICHHOCTh 0cO0ei

YCKOpsIeT KOJIeOaHNE YUCIEHHOCTH MOMYJIALUI
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7. YueOHO-MeTOAUYEeCKOe 00ecTeYeHrne TUCIUILTUHBI

7.1 OcHOBHAas JaUTEpPATypa

1. O6mas ouonorus: yueoHoe nocobue / H.B. Kupumnosa, O.M. Crnacenkosa, B.1.@upcosa,
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. - Cn6.: 3n-Bo CIIX®DA, 2011. - 144 c.

3. 3Baan, P.I. Menmumunckas Owuoisioruss um oOmas remeruka: Yduebouumk / 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.: Breicmias mikorna,
2010. - 317 c.

5. IlpocekoB, A.IO. OOmias Owonoruss u MukpooOuosorus: YueOHoe mocobue / A.IO.
ITpocekos. - CII0.: ITpocn. Hayku, 2012. - 320 c.

6. Cusornazos, B.W. buonorusa. O6mas ouonorus: YueOHuk ans ccy3oB / B.M. CuBornasos,
N.b. Aradonosa. - M.: [Ipocda, 2010. - 384 c.

7. Tynukun, E.M. OOmas Ouonorus ¢ OCHOBaMHU OKOJOTMM U TMPUPOJOOXpPAHHOU
JeSATeNIbHOCTH: Y4eOHoe mocodue st Had. pod. oopazosanus / E.W. Tymukun. - M.: UL
Axanmemus, 2013. - 384 c.

7.2 lonoJiHMTEIbHASA JIUTEpPATypa

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

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

3. CimrocapeB A.A. buomnorust ¢ o0mieit reHeTuKou. u3a. «Meauruaay. 1978
4. Kenuna H.1O., be3pyuko H.B. buosnorus B Tabnuiax u cxemax.

M.: ®ennkc, 2008

5. [pucusiii A.B. O6mas ouonorus. M.: Konoc, 2009

6. Konpman f., Pém K.-T'. Harnsaguas 6unoxumus. M.: Mup, 2000.

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

7.3 Ilepuoanyeckue U3 1aHUA

1. Dxonorus

2. Jloknaasl Poccuiickoit AkaJeMuu HayK

3. UzBectust PAH. Cepust Ouonoruueckas

4. AxtyanbHble BOIPOCHI COBPEMEHHOTO €CTECTBO3HAHUS

7.4 UnTepHer pecypchl

1. baza nannbix Pubmed cTtateil B OMonOrnuecKkux xypHanax

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

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

4. YueOubiit 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 MeToauueckne YKa3aHUA K J1a00PATOPHBIM 3aHATHAM

1
2

. UBanoB U.B. I'enetruka. CoopHuk 3anay. Hanpunk, 2012.
. Uennoa FO.C. Maiblif mpakTUKyM 110 UTOJ0ruU. M3aaTenscTBO MOCKOBCKHI

YHUBKpCUTET, 1997.
3. ®enopoBa A.U., Hukonbckas A.H. Ilpaktukym no skonoruu. YueOHoe mocodue. M.

r

4. Kapysuna W.I1. YueGHoe mocoOue mo ocHoBaM TeHeTHKU. MockBa. «MenunuHay, 1976

5
6

ymanuT. usa. uentp BJIAJIOC, 2001.

. XpoMocoMHbI€ 00JIe3HH YyenoBeka. /luarnoctuka u knuHuka. «Menuunnaa» 1995.
. PyKOoBOJICTBO K IPaKTUYECKUM 3aHIATHAM 110 ononorun. M., «Meauruna» 1979.

. MatepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUTIIUHbI

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

. Mukpockon MBP -1 -5t

. Becol Topzuonnsie BT — 500 - Tt

. Hentpudyra LIIIM — 8 - 1t

. Tepmocrar - 1- mt

. I'padnipoexTop — Jlexkrop 1.

. Hoytoyk Acer (Aspire 9120) - 1t

. Tabmuupl, ciaiasl, KOJTOIUICHKH.

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

JUCT U3BMEHEHUWM (JOITOJITHEHUI)

B pabouyto nporpammy no aucuumiuHe «bUOJIOI'MA» no nanpasnenuto 05.03.02.
['eorpadus (cnenuansHocthb ['eorpadus, bakanasp) Ha 2024-2025 y4yeOHblil roa

Ne Onement (myHKT) PI1/] IlepeyeHb BHOCUMBIX IIpumeyanue
/11 W3menenuii (HOMoTHEHUI)

OO6cyxaeHa 1 peKOMEH0BaHA Ha 3aceJaHuu Kadeapbl

HanmenoBanune kagenps

pOTOKOJ Ne OT «__ » 20 1.
3aBeayrouuil kadeapoi

Ioamucek, pacimgpoBKa NOAINCH, AaTa
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