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1. HeJII/I H 3aJa94 OCBOCHUA JUCIHUIIINHBI

Hean: npenonaBanust AUCHUIUIMHBI 3aKJII0YAETCS B PACIIMPEHUU O0JIACTH 3HAHUS
CTYICHTOB O  MHOrooOpaswu JKHBOTO MHpA, CIHEHUPUIECCKUX  OCOOCHHOCTSIX
KU3ZHEACATEILHOCTH OPraHU3MOB, CTPYKTYpE YpOBHEH OpraHu3aluu XUBOW MaTepuu H
GYyHKIMOHUPOBAHUM KU3HU. O3HAKOMIICHHE C HEKOTOPHIMU HAayYHO-UCCIIEI0BATEIIbCKUMHU
METOJAMKAMH CTIOCOOCTBYET MIPUBJICYCHHUIO K UCCIIEI0BATEIBCKOM paboTe B 1IeJIOM.

3agaun:

- (hpopMupoBaHUE y CTYJIEHTOB OCHOB KJIacCU(DHUKAIIMU KUBBIX OPTAaHU3MOB U YPOBHEU
OpraHu3aIuy KUBOU MaTEepUU,

- M3YYCHHE M OCBOCHHE CO3JaHHBIX CHCTEM KH3HH, KOTOpBIC JIYUIIHNM YpPOBHEM
OTPAXKAIOT KAapTUHY IBOJIOIUH,

- OBJIAJICHUE 3HAHUSIMU OMOJIOTUUECKUX HAaYK, CTPOCHUS KJIETOK U TKAHEW, COCTaBHBIX
gacTeil (EepMEHTHBIX CHCTEM, KJIETOYHOTO MeTaboiu3Ma, TpPH IOMOIIHM KOTOPBIX
OMOJIOTMUECKHE CYIIECTBA TOJNYYAOT TMOJE3HYI0 DHEPTHI0, TEOPETHYCCKUX ITOIX0JI0B
CHCTEMAaTHUKH,

- IIUPOKOE H3YYCHUE W3MEHYMBOCTH JKHUBBIX OPTaHU3MOB, WHANBUIYAIBHOTO
pa3BUTHSA, KJIacCU(PUKAIMKY B (PUITOTESHHUU.

2. Mecto nucunmiuabl B crpykrype OIIOII BO

JucuuruinHa «bruonorus» Bxoaut B 6a30Byro 4yacTe bioka Hampasnenus ['eorpagusi.
buonorust sBisieTcs TEOPETUYECKOW OCHOBOM yueHuss o Oumocdepe, T.e. Toro Ooka
JTVCIATUINH, KOTOPBIE CBA3aHBI C U3YUYEHHEM HCTOPUN BO3HUKHOBEHHS M PAa3BUTHUS IIAHETHI
3emnss. OHa CIYXHUT TeopeTudeckod Oa30i reorpauu, 3KOJOTUH, PACKPHIBAIOLINX
B3aMMO/JICHCTBUE OMOJOTMYECKMX U reorpauyeckux IMpOLECCOB ONPEACNSIONNX BCIO
cuctemy Ja"amadTHON chepbl 3eMiIH. MO3HaHUE OMOJIOTHYECKUX 3aKOHOB HEOOXO0AUMO /IS
KOMIIETEHTHOTO CHelHajanucTa B OO0JacTH 3HAaHMH HayK O 3emile, paccMaTpUBAIOLIMX
UCTOPUYECKYIO TUHAMHKY MIPUPOIHBIX CUCTEM U T€ U3MEHEHUS, KOTOPhIE TPOUCXOAT B HUX
Ha COBPEMEHHOM JTare B YCIOBHUSX TI00ANbHBIX M3MEHEHUH OKPYXKArolield cpembl U MOoJ
BJIMSTHHEM JCSITEIHLHOCTH YEIOBEKa.

B cucreme ¢yHmameHTanbHOro reorpaduueckoro B MIMPOKOM IIaHe 0Opa3oBaHUS
Kypc OMOJIOTHMU SIBJISIETCS COCTABHOM YacThlO €CTECTBEHHOW MOJTOTOBKH CIHEIUATHMCTOB,
3aKJIIBIBAIOIINI OCHOBBI €r0 €CTECTBEHHO-UCTOPUIECKOTO MUPOBO33PEHHS M MBITILICHHS.
Jlornueckasi U COJEP)KaTEIbHO-METOINYECKasi B3aUMOCBA3b TUCHUILIUHBI «buomorus» c
CAUHBIM OJIOKOM JIMCIHUIUIMH, OOecleuyrnBacT HEOOXOAUMYIO IPEEMCTBEHHOCTh C
MOCJIENYIOIUMH KypcaMu, TakuMu Kak buoreorpadus, Dxonorusi, Yuenue o Ouocdepe,
buopasznoobpasue, JlanmmadroBeneHne W MHOTUMHU JpyruMH. JlaHHas JAUCIUTUIMHA
SBIIICTCSA HEOOXOAMMBIM  0A30BBIM  MPEJAMETOM, YCIIEIIHOE OCBOCHHE KOTOPOTO
npeICTaBIseTCsl 00s3aTeNIbHBIM YCIOBHEM BCETO MOCIEAYIONIEro yueOHOro mpoiiecca.

Kypc «buonorus» npenoaaercs B reuenue 1 cemectpa Ha 1 kype (OPO). Ha uzyuenue
Kypca «buonorus» orBoautcs 108 yacoB (M3 HUX JIEKIMOHHBIX — 17, maboparopHbix- 17 u
camMoCTOATeNbHAasg paboTa CTYIACHTOB-65 dYacoB) M KOHTpoidb — 9 wyacoB. M3ydenwue
JVCIMIITMHBI 3aKaHYMBACTCS 3a4ETOM.

JlucuuruinHa sSBIsieTcs 00s3aTeIbHOM.



3. TpeOoBanusi K pe3yjibTaTaM OCBOEHHS COAEPKAHUS TN CHUTLIUHBI

N3yueHre AUCHUILIMHBI HANpaBieHO HAa (OPMUPOBAHUE CIECAYIOIIMX KOMIIETCHIIUN B
cootBeTrcTBUM ¢ ®I'OC u OITOIT BO 1o janHHOMY HampaBJIEHUIO MOJITOTOBKHU:

OIIK-2.3 npuMeHseT TEOpEeTUUYECKUE 3HaHUS O B3aUMOJAECTBUSX IPUPOIHBIX,
MPOU3BOJICTBEHHBIX M COLMAIBHBIX TEPPUTOPUAIBHBIX CHUCTEM IMIPU PEIICHUH 3ajad
poQeCCHOHATBHOM eI TEIHPHOCTH;

OIIK-6.1 CniocoOeH mpoeKTHUPOBaTh PE3yIbTaThl CBOSH MpodecCHoHaATBHOM U HAYYHO-
HCCJICIOBATCIBCKOM JIEATCIBHOCTH,

B pe3ynbrate 0CBOSHUS TUCIUILUTMHBI 00yUJarOIIHICS JOJKEH:

3HaTh:

OCHOBHBIE XapaKTEPUCTUKU KU3HU KaK (PeHOMEHa, MPUCYIIETO TUIAHETe 3eMJIsl, BaXKHEUIIINE
OMOJIOTUYECKHUE MPOIECCHI, MPOUCXOANINE HA MaKPOMOJIEKYIIPHOM, KIETOYHOM, TKAaHEBOM,
OpraHW3MEHHOM, TOMYJSIIMOHHOM, SKOCHCTEMHOM W OHOC(HEpPHOM YPOBHSIX OpTraHHU3aIldU
KUBOW MAaTepuu; HUMETh TMPEACTaBICHUS O CTPYKType OuopazHOooOpas3us, MOJOKECHUS
COBPEMEHHON TEOPUU SBOJIOIMH B KaUYECTBE METO0JIOTHYECKON Oa3bl €CTECTBEHHOHAYYHOTO
MBIILICHHS.

YmMmeTh:

Hcnonbs30BaTh 3HaHUS O OMOJIOTHYECKUX TPYIIIAaX OPraHu3MOB, 3aKOHOMEPHOCTAX

UX HACJICICTBEHHOCTH M U3MEHUYMBOCTH, HX CTPYKTYpPE U (PYHKIIMOHUPOBAHUS, TTOJOKESHHUS

COBPEMEHHOM T€OPHUH PBOJIIOIIUU JIJIS PEIICHUSI €CTECTBEHHOHAYYHBIX 3aJ]1a4, MOHUTOPUHTA

OKPYKaIOIIEH CPEBI.

Baaners:

HaBpikaMy MpUMEHSATH 3HAHUS 110 OMOJIOTUH B HAYYHOM JESATEILHOCTH M 00pa3oBaTeIbHOM

mpoliecce, MpU PElICHUH MPAKTUYECKUX 3aad B cepe MPHUPOIONOIb30BAHUA U OXPAHBI

MPUPOJIBI, TIAHUPOBAHUS M PeaTN3alluy MPOrpaMM yCTOWYUBOTO Pa3BUTHS MPUPOJHBIX U

COIMAJIBHO-9KOHOMHNYCCKHNX CUCTCMBI.

4. CoaepxaHue M CTPYKTypa AUCLUILIMHBI (MOAYJIA)
4.1 CoaeprxaHue pa3jesoB JUCHUIIJINHbI
Temamuueckuii n1an OUCUUNTTUHDL.

Ne HanmMeHnoBanue ®opma
Copepxanue pasaena TEKYILETO
paszena paszznena
KOHTPOJISI
1 2 3 4
1 buonorns xak Takconomuueckue u GyHAaMEHTaIbHbIE 3, T
CUCTEMA HayK OMOJIOTHYECKHE HAYKU. ’
13y4arolas )KUBYIO 3aKoHbl (QUIOTE€HETUYECKOTO PAa3BUTHSL. T
MaTEpHIO [TpuHIMIBI KIaccu(UKAIIMH KUBOTO.
2 Kierka. Knerounas Ctpykrypa v QyHKIMHM KOMIOOHEHTOB KJIETKH. 13
Teopusl. OOMeH BelecTB U YHEPTUH B KJIETKaX T
[Ipo- u saykapuotudeckue kietku. [lenenue
KJIETOK
3 OOMeH BemecTB U Oo6mas xapakrepuctrka. OOMeH BeIecTB Ha I3
SHEPrUuu YpOBHE OpraHus3ma.
KpyroBopor BemecTB B mpupojie (00MeH p
BEIIECTB HA YPOBHE OMOT€0IIEHO30B




u 6uocdepsl).

4 PazmHoxeHme, becnonoe pasmHoxenue. BererarnBHoe T
WH/IMBUYaIbHOE pazmHoxenne CriopoobpazoBaHue.
pa3BUTHE U [TonoBoe pa3MHOXKEHUE.
HENPEPBIBHOCTh I'epmadpoautusm, napreHorenes. OHTOTeHE3 P
KU3HU
5 ['enernyeckas Tpancdopmarnus y 6akTepHid.
nHpopMmanus Crpykrypa u perunkanus JJHK
Myranmonnslii nporecc. Pekom6bunanus JIHK. T
6 Mennenesckas I'eneTnueckue 3KCEPUMEHTHI 3
T€HETHUKA Mennensi. CxeMbl TeHETUYECKUX CKPEIMBAHUM.
HezaBucumoe pacrpeneneHue.
B3auMoelicTBue reHOB. T
7 XpoMOCOMHast TeOpUs | I'pymnnbl CHENIeHUs 1 XpPOMOCOMBI.
HACJIEICTBEHHOCTHU Kpoccunrosep u yactora pekoMOUHALIUH. T
HacnenoBanue
CIIETJICHHOE C TTOJIOM.
8 OcHoBBI Hcropus pa3sBUTHS dBOJIOLUHOHBIX HIECH.
SBOJIIOIIMOHHOM OcHOBHBIE TIOJIOKEHUSI TEOPUH €CTECTBEHHOTO PK
Ouomnorumu. or6opa Y.lapBuna. @OpMbI €CTECTBEHHOTO
otbopa.
4.2 CTpyKTypa QM CUUNINHBI
OO6mias TpyaI0eMKOCTh TUCIHUIUIMHBI COCTaBisAeT 3 3aueTHRIX eauHuIbl (108 gacoB)
TpynoeMKOCTb, 4aCOB
Bun padorer 1-i1 cemectp Bcero
O01asi TPy10€eMKOCTh 108 108
AynuTopHas padora 34 34
Jlexknuu 17 17
[Ipaktnueckue 3anstus (I113) - -
JIaboparopusbie pabotsl (JIP) 17 17
CamocrosiTejibHasi padoTa 65 65
ITonroroBka u cmavya S5K3aMeHa 9 9
Buja nToroBoro KOHTpoOJIst 3ayer 3a4eT
Pazaenbl quctunianzel, n3ydaemsie B 1 ceMecTpe
KonngecTBo yacoB
No Bue-
pas- HaumenoBanwue paznena Beero AynuropHas paboTa ayn.
nena paborta
JI 113 JIP CP
1 2 3 4 5 6 7




1 buosorus xak cucrema Hayk, 12 4 ’ 6
U3y4arolas )KUBYK MATEPHIO
2 Knerka. Knerounas teopus 12 4 2 6
3 OOMeH BeIeCTB U SHEPTHH 12 4 2 6
4 PasmHOXeHUEe, HHANBUYAIbHOE 12 4 > 6
pPa3BUTHE U HENIPEPHIBHOCTD KHU3HHU.
5 ["eneTnueckasi uHGOpMAIHS 12 4 2 6
6 MenpeneBckasi FeHETHKA 12 4 2 6
7 XpoMocoMHas Teopus 12 4 > 6
HaCJIEICTBEHHOCTHU
8 OCHOBBI PBOJIFOIIMOHHON OMOJIOTHHA 15 6 3 6
9 KoHnTposnb 9
Hroro: 108 34 17 48
4.3 JlaGopaTopHbie padoThI
0 No Kon-Bo
HaumenoBanue nabopatopHbix paboT
JIP pasznena 4acoB
1 2 3 4
1 1 YpOBHM OpraHu3alyH KU3HU 2
2 2 CrpykTypa ¥ GyHKIIMHM KOMIIOHEHTOB KJIETKU 2
3 3 OOMeH BemecTB Ha ypOBHE OMOTeo1eH030B U Onochepsl 2
4 4 [{uTonornyeckue OCHOBBI OECIIONOr0 (MUTO3) U MOJIOBOTO (MEH03) )
pPa3sMHOXKEHHUs
5 6 MOoHO- ¥ TUTHOPHIHOE CKPEITUBAHUE 2
6 7 Kpoccunrosep. [locTpoenue reHeTndeckoil KapThl, COCTaBJICHHE ’
POJIOCIIOBHBIX
7 7 HacnenoBanue npusHakoB, CHEIJIEHHBIX C IOJIOM 2
8 8 Teopus sBOTIONINH 3
HTroro 17
4.4 llpaxkTnyeckue 3aHATUSA (CEMHUHAPBHI) HEe MPETYCMOTPEHBI
4.5 KypcosBoii npoekT (KypcoBasi padora) He IpeayCMOTPEHbI
4.6 CamocTosiTeJIbHOE H3YYeHHE PA3/1eJI0B U CHUIIINHBI
Ne Komn-Bo
Bonpocsl, BEIHOCUMBIE HAa CAMOCTOSITEIIBHOE U3yUEHHE
pazzena 4acoB
1 [Ipu3HaKy 1 OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB 2
2 CTpyKTypHbIE KOMIIOHEHTHI pa 2
2 XUMHUYECKHUH COCTAaB IIUTOILIA3MBI 4
3 B3anMocBs3p MeX 1y OpraHu3MamMu ¢ pa3IUuYHbIMU THIIAMH 00- 4
MEHa BEIIECTB.
3 Kocmuueckast posib 3€€HbIX pacTeHUN 4
4 buonoruyeckas poJib 1oJI0BOro pazmMHoxeHnus. [1onoBoii qumopdusm 2
4 Turbl OHTOTEHE3a U €r0 MePUoaU3aIus 4
5 XpoMocoMHbIe abeppanuu. I'eHHas HHKeHepus 4




B3auMozeincTBrue reHoB OJJHON aJUIEIIbHOM Iaphl

HOMI/IHaHTHOCTI) 1 pEUCCCUBHOCTH

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

MGTOI[BI HN3YyUCHUS HACIICACTBCHHOCTH YCJIOBCKA

NI I ||

TeOpI/II/I BO3HHUKHOBCHUS XKU3HU

Hroro

S. OneHo4YHbIe CPeCTBA JJIsl TEKYLIero KOHTPOJISA yCIIeBaeMOCTH U
npomexyrouHoii arrecrauuu (OITK-6.1)

JK3aMeHAIIHOHHbIE OWJIETHI K HTOTOBOMY 3K3aMeHY
XpaHsATCcH Ha Kadeape

OO0pa3ubl KOHTPOJIbHBIX 32JaHUH 110 OCTATOYHBIM 3HAHUSIM
3ananue Nel
Cx0/1cTBO U pa3ianyne )KMBOTHOM U PACTUTEIbHOM KIIETKH.
@DyHKIMOHATbHBIE 0COOEHHOCTH KUBOTO

3aganue Ne2
[utomiazma u ee coctaB. XUMUYECKHI COCTaB KJIETKH.
Opranusm u okpyxaromas cpega. GakTopsl cpebl.

3aganue Ne3
Kiterounas reopusi.
Hcropuueckoe pa3BUTHE KUBBIX CUCTEM.

3amaune Ned
3aKOHOMEPHOCTHU HACJIEIOBAaHMS yCTaHOBIEHHBIE ['. Menaenem.
['maBHBIE KOMITIOHEHTHI KJIETKHU. VX cTpoeHHe U (yHKITUH.

3amanme Ne5
['aBHBIC HAMIPABICHUS YBOJIIOIMN OPTAaHUYECKOTO MHUPA.
CoBpeMeHHbIE MPECTABICHUS 00 IBOIOIHH.

3amaune Ne6
KpyroBopoT oprannueckoro BemiecTBa B 9KOCUCTEMAX.
[TepcrieKTUBBI Pa3BUTHUS OUOIOTHUECKUX HAYK.

TN I I N NG O




TecThl 17151 IPOBeieHUSI TEKYIIEr0 KOHTPOJISA M IPOMEKYTOYHOM
aTTeCTAlMU N0 UTOTaM OCBOCHHS JHCIHUIIIMHbI

KomnbroTepHoe TecTUPOBAHME
1. Buosorusi Kak cucreMa HayK, H3y4alwuias ;KUBYK) MaTepUIo
I:
S: @yHIaMEHTAIBHBIMU SIBIISIIOTCS HAYKU
o011as 300J10TUsA
300J10THs1 OCCIIO3BOHOYHBIX
+: GU3HOIOTHS U PKOJIOTHUS
OoTaHuKa
9KOJIOTHS U OOTaHHKA
L
TakCOHOMUYECKUMH SIBIISIOTCS HAYKH
DKOJIOTHS
CHCTEMAaTHKa
MOJICKYJISIpHAsT OMOJIOTHUS
+: MUKpOOHOJIOTHS
TeHEeTHKA MOMYJISIuit
I
['maBHBIC pa3Nyuus MEXAY PACTUTEILHBIMHU U )KUBOTHBIMU OPTaHU3MaMU 00YCIIOBUIIO
pa3HbIi TEHETUYECKUI KO
XAMUYECKHH COCTaB
CTPOCHUE MOJICKYJI
Pa3HOTHUITHOE CTPOCHHE Teja
+: pa3nauuus 1o crnoco0y MUTaHUs
I

OuIIoreHeTHYeCKMMH NMPU3HAKAMU Pa3BUTHUS y YEIIOBEKa SBISIOTCS
+: OJTHOKJIETOYHAS CTausA, OJacTyna, racTpysia

JBYCTOPOHHSI CHMMETPHUSI U XOpJia

OJIHOKJIETOYHAS CTaJusl, MOMYJIALMS U 00pa3oBaHue BUJA
MMOKPOBUTEIBCTBEHHAs OKpacKa

MJIaBaTeIbHbIC MEPETTOHKH

I

@uUIOreHeTHYECKUMHU MIPU3HAKAMU PA3BUTHS Yy PACTEHUH SIBIISIOTCS
+: OJTHOKJIETOYHAS CTaJUsI; HATUIUE XJIOPOIIACTOB
OJIHOKJIETOYHbIE KOPHEBBIE BOJIOCKU

HaJU4He [UTOIIa3MaTHIYeCKOM MeMOpaHbI

HACEKOMOOIIBIJICHUE

BETPOOIIBIJICHUE

I

Apomopdo3aMu y pacTeHHI MOYKHO CUUTATh
BETPOOIbIIICHHE

+: HajnM4Ke 1BETKA, MHOTOKJIETOYHOCTb, HAJIMYKE TUI0Aa
HaJu4ue TKaHEH U OpraHoB;

BETPOOINBIIIEHUE U 300X0pUs

HACEKOMOSITHOCTb

I:

Apomopdo3zamul y KUBOTHBIX MOKHO CUUTATh



+: MHOTOKJIETOYHOCTb U JIESTOYHOC JIbIXaHHE
MTOKPOBUTEIHCTBEHHAS! OKPAcKa U 300XOPHS
¢dbopma Tena

JBOWHOE JIbIXaHUE

TETUIOKPOBHOCTh

I:

OTKa3 OT THITOJIOTHYECKOM KOHIICTIIINY BUA BBI3BAJIO COOOpaKEHUE

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

+: CTENMEHb pa3NuyMsl HEllb3sl CYMTATh PEIIAIOIINM KPUTEPHEM TPU BO3BEICHHWU TAKCOHOB B PaHT
BHIA

pa3nu4Hble PEHOTHUTIBI, TIPUHAJICIKAIINE K OJHOUN MOMYIISAIUNA, MOTYT CYUTATHCS PA3HBIMH BHIAMHU
I:

Konuenuus Buna, koropoit npuaepxuBaics K.Jlunueit
+: TUIIOJIOTHYECKAas

HOMUHAJIUCTHYECKOM

OMOJIOrHYEeCKOM

OMHOMUHHWINCTHYECKOMN

I

O MophoPpU3N0IOTHYECKOM PErpecce CBUIETENbCTBYIOT

+: yTpaTa OpraHoB MUIIEBAPECHUS U PEIYKIUs KOPHEH
BHEOPTaHU3MEHHOE IUIIEBAPECHUE

JIUIIEHUE YETBEPOHOTOCTH, XJIOpoduiia

BHJIOM3MEHEHUE KOPHEH

TMOSIBJICHUE CIIEUATTM3UPOBAHHBIX OPTAHOB, PEAYKIUS KOPHEH
I:

Mopdodusnonoruueckuii perpecc CBUIETENBCTBYET O OMOIOTUYECKOM perpecce
Ja

+: HET

Jla, €CIIA 3aTParuBacT )XKU3HEHHO BaXXHBIE CUCTEMBI

11a, TOJIKO B KPYITHBIX apoMopdo3ax

I:

[lo He3HauuTEeNbHBIM KOCTHBIM  OCTaTKaM  BOCCO3JaTh  LENbIH  OpPraHu3M  IOMOXET
(brtoreHeTUYECKH 3aKOH

SBOJIIOLIMOHHBIE M3MEHEHMsI BCErJa SIBJSIOTCS MPHUCIOCOOIEHUSIMH K HW3MEHMBIIUMCS YCIOBUSAM
Cpelibl

3BOJIIOLIMS TTPOLIECC HEOOPATUMBII

9BOJIIOLIMSI OPraHU3MOB BCETJa COITPOBOXKIAETCS AUBEPTEHIIMEN YaCTeW U OpraHoB

OMOJIOTMYECKHM 3aKOH

+: 3aKOHBI KOPPETSALNHU, I COOTHOCUTEIHO Pa3BUTHSI OPTAHOB
I:

B pa6orax KopaneBckoro ¢ Ascidiae Hamen cBoe OTpakeHHE 3aKOH

ABOJIIOIIMOHHBIE M3MEHEHHsI BCETJa SIBISIOTCS MPHUCIOCOOICHHUSIMH K HM3MEHHUBIIUMCS YCIOBUSM
cpezbl

ABOJTIOIIHSI TTPOIIECC HEOOPATUMBII

IBOJTIOIIHSI OPraHU3MOB BCET/Ia COITPOBOXKTACTCS JUBEPTEHITUCH YaCTe U OPraHOB
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+OUOreHETUYECKUN 3aKOH
3aKOHBI KOPPEJSIHH, HIIH COOTHOCUTEIILHO Pa3BUTHSI OPraHOB
I:

OUIIOTeHEeTUYECKHH 3aKOH, TPOUJUTIOCTPUPOBAHHBIN XOIOM BOJIIOIMH OE€pe30BOM TS ACHHIIBI
ABOJIIOLIMOHHBIC U3MEHEHHS BCETJa SIBIISIOTCS MPHUCIOCOOJICHUSIMH K M3MEHUBIIUMCS YCIOBUSAM
cpensl

+: 3BOJTIOIIHS TIPOLIECC HEOOPaTUMBIT

3BOJIIOLMS OPraHU3MOB BCETJIAa COITPOBOKIAAETCSA IUBEPIEHIMEN YaCTEN U OPTraHOB

OMOJIOTMYECKHH 3aKOH

3aKOHBI KOPPEJISAINH, HII COOTHOCUTEIHHO PA3BUTHS OPTaHOB
I:

IIpenmerom n3ydenus obueii OMoaoruu sABIseTCs

cTpoeHue U (PYHKIIMK OpraHu3Ma

IIPUPOJIHBIC SBJICHUS

+: 3aKOHOMEPHOCTH PA3BUTUA U (PYHKIIMOHUPOBAHHSI )KUBBIX CUCTEM
CTpoeHHuE U (PYHKIIMU PACTEHUN U )KUBOTHBIX

I:

Beicmm ypoBHEM OpraHU3aIiy )KU3HU SBIISETCS
+: 6rocdepHbIi

OMOTEOIICHOTHYECKHIt

HOHy.]ISIIlPIOHHO-BHZ[OBOfI

OpraHW3MEHHBIH

I:

[TepBBIM HAAOPTaHU3MEHHBIM YPOBHEM YKU3HHU SBIISETCS
onocdepHbIi

OMOTEOIIEHOTHYECKU I

+: OMYJISIIIHOHHO-BUI0BOM

OpraHU3MEHHBIN

I:

[lepBbIM OpraHU3MEHHBIM YPOBHEM >KM3HU SIBIISETCS
KJIETOYHBIHA

TKaHEBOM

+: MOJIEKYJISPHBIN

OpraHU3MEHHBIN

I

B camplii pannuit nepuos pa3BuTHsi OUOJIOTHU OCHOBHOM METOJ MCCIIETIOBAHUS
JKCIIEPUMEHTAIbHBIA METON

MHKPOCKOTIHS

CPaBHUTEIBHO-UCTOPUUECKUI

+: MeTOI HaOIIOIEHU 1 OIUCAaHUS OOBEKTOB
I:

TepMuH «3KOTOTHSI» MPEITOKEH
+: O. 'ekkenem

3. Jlepya

B.. Bepranckum
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XK.b. Jlamapkom
I:

buonorust — cucrtema Hayk

+: pyHIaMEHTAaTBHBIX M TAKCOHOMHYECKHUX
(dhyHIaMEHTAIBHBIX U TYMaHUTAPHBIX
CUCTEMATHNUYCCKHUX U TAKCOHOMHUYCCKUX
(dhyHIaMEHTAIBHBIX U CUCTEMATUKO-TeorpaduueCKux
L

Knerka sBnsiercs

+: 3JIEMEHTApHOU U CTPYKTYPHOM €TUHUIIEH KUBOTO
[JIABHBIM YPOBHEM OpraHU3allMd MAaTEpUU
CTPYKTYpoii Onochepsl

OCHOBHBIM OMOJIOTUYECKUM TTOHSATHEM

I:

DHTOMOJIOTUS

Hayka o 6uocdepe

+: U3y4aeT KU3HEACATCIIbHOCTh HACEKOMBIX
M3Yy4aeT HBOJIOLNIO 0€CIIO3BOHOYHBIX JKUBOTHBIX
HayKa 0 (PU3HOJIOTHH

I:

OaHMM U3 TJIaBHBIX CBOMCTB )KU3HU SIBIISIETCS
nepepadoTka

paborta

+: IBUJKCHHE

MUHepalu3alus

I:

Ha monynsimnoHHO-BUIOBOM YPOBHE OpraHHU3aIH KHUBOKH MaTEPUU U3yJarOTCS
COCTaB U CTPYKTYpa OMOIIEHO30B

OTJIeNbHBIE 0COOU

0COOEHHOCTH KU3HEIEATEIIbHOCTH OpraHu3Ma

+: CTpyKTypa NOnyJIsui

I:

CoBpeMeHHOH U TJIaBHOW KOHLIETILIMEN BUAA SIBISIETCS
+: OHonoruueckas

HOMHHAJIMCTHUECKAs

CHUHTETHUYECKAs

TUIOJIOTHYECKas
I:

OCHOBHOM 3BOJIOLMOHUPYIOMIEN €UHULIEN SBIISIETCS
0co0b

+: MOy

ouochepa

OpraHu3M

I



OCHOBHOU TAKCOHOMHUYECKOU €IUHULIEN SBIIETCS
pon

+: BUJ

KJIacc

0c00b WJIN OPraHU3M
I:

[Tonmynsiums 3To -

COBOKYITHOCTb OCOO€H pa3HBIX BUIOB

COOOIIECTBO OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHu3MOB
KaTeropusi MEXBUIOBBIX OTHOILICHUN

+: COBOKYITHOCTh 0COO€H OJHOTO BHAA OOUTAIONINX Ha ONPEACIICHHONW TEPPUTOPHH
I:

CoBpEeMEHHYIO UEPAPXHIO JKUBBIX OPTaHU3MOB U3y4YaeT HAyKa:
MOP(OIKOJIOTHS

MOPQOJIOTHS ¥ IKOJIOTHS

IKOJIOTHUS

+: cUcCTeMaTHKa
I:

DneMeHTapHO! eMHUIIEH HAa MOJIEKYJIIPHOM YPOBHE SIBIISIETCS
pox

+: reH

CJI0KHAsi MOJIEKYJ1a BEILECTBa

aJIenb

XUMHUYECKOE B3aUMOJIEHCTBUE
I:

bunapnyto kiaccugukanuio BBenl
Y. J{TapBun

+: K. JIunnen

B.U. BepHanckuii

K.b. Jlamapkom

Apucroreins

I:

PGHKI/IMI/I Ha3bIBAXOTCA BUbI

YUCJICHHOCTb KOTOPBIX HCYKIIOHHO IMaAacT

CITAaCCHUEC KOTOPBIX BO3SMOXKHO TOJIBKO MPH CIICHHUATIBHBIX MEpax OXpaHbI

+: UMerIue MaJlyr0 4YHUCIICHHOCTb U OFpaHI/I‘-IeHHHﬁ apcajl, KOTOpbIC MOI'YyT TPHBECTU K HX
HNCYC3HOBCHUIO

COCTOSIHUC TTOMMYJISAIUA MaJIO U3YUYCHO

VY4eHslil CO3/1aBIINI NTEPBYIO SBOIOLHOHHYK TEOPHIO
+: Jlamapk

KroBbe

JapBuH

JIunnen

13



CrocoOHOCTh KUBBIX OPraHU3MOB MOJJEPKUBATh MOCTOSHCTBO CBOEr0 XMMHUYECKOTO COCTaBa U
MHTEHCUBHOCTh T€UEHUs (PU3UOIOTHUECKUX MPOIIECCOB HA3bIBACTCS

peduiekc

+: aBTOPETYIISLUA

JHUCKPETHOCTh OpraHu3Ma

PUTMHUYHOCTBIO

L

[Tepuonnueckue U3MEHEHUSA WHTECHCUBHOCTHU (hU3HOTOTHYECKIX byHKIUH u
dbopMo0oOpa3oBaTEIHHBIX MPOIIECCOB C PA3IMYHBIMU NIEPUOAAMHU KOJeOaHU

JUCKPETHOCTD

+: PUTMUYHOCTh

aBTOPETyIIALUA

roMeocTas

I:

DOBOJIOIMOHHOE HAMpaBJICHHE, COMPOBOXKIAIOIIEECS MNPUOOPETEHUEM KPYIHBIX H3MEHEHUN
CTPOCHHUSI OpTaHU3Ma

ajoreHes

+: aporeHes

KaTareHes

HIMO0aJaITals

I

DBOJIIOIIMOHHOE HAIIPaBJICHUE, COMTPOBOK/IAIOIEECs MPUOOPETEHNEM UIN0a AN TaIHi
aporeHes

+: aJlJIOr€HE3

KaTareHes

apomopho3

I

DBOJIOIIMOHHOE HAIIPaBJICHHUE, COMTPOBOK/AIOIIEECs YIPOIIEHUEM OpraHu3aIluu
apomopho3

+: KarareHes

aJIjIoreHe3

nanoagarTamnust

I

Apomopdo3 npencTabiseT co0oit

HBOJIIOIIMOHHBIE HM3MEHEHUS, CHOCOOCTBYIOIIME MPUCIOCOOJICHUIO K OIPENEIIEHHBIM YCIOBUSIM
cpensl

+: HBOJIIOIMOHHBIC N3MEHEHHS, BEIylIHe K 00IIeMy IMObeMY OpTaHU3aI[iH

HBOJIIOIIMOHHBIE U3MEHEHUS, BeIyIIHE K YIPOLICHUIO OpraHu3aluu

OMOJIOTHYECKHUI TIPOTPECC, KOTOPBIN TOCTUTACTCS HIMOAANTAIEeH U OMOJIOTHYECKUM PErPecCcoM
I:

Wnuoamanranus

ABOJTIOIIMOHHBIE H3MEHEHHUSI, BEAYIIHE K 00IEMy TTOIbEMY OpraHU3aIuu

+: MEIKHE DJBOJIOIMOHHBIE M3MEHEHHS, CIOCOOCTBYIOIIME MPUCIOCOOIEHUIO K ONpeAeleHHBIM
YCIOBUSIM CPEAbI
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OBOJJIIONMOHHBIC HW3MCHCHHA, BCAYHIUC K YIPOHICHUIO OpraHu3anuu, HO JMMOBBIIIAIONINC
MIPUCTIOCOOIEHHOCTh K (haKTOpaM CpeJibl

OMOJIOTUYECKHA TIPOTrpecc, MAOCTUTAIIMICI WANOATANTAUel, OWOJOTHMYECKUM PpErpeccoM u
0O0JIBIION MJIOIOBUTOCTHIO

L

DneMeHTapHas CTpYKTypa BHJIa, B (hOpMe KOTOPO OH CyIIECTBYET
BO3pacTHasI CTPYKTypa

I10JIOBAsi CTPYKTypa

+: MOy

MIOJIBU]L

I:

TpynHocTH npuMeHeHus: OMOJIOrMYeCKO KOHLIETIIUY BUA:
+mapTeHoreHes

H0JIOBOH TuMOppU3M

noJIMMOppH3M

repMagpoaAuTU3M

I:

Nxtrnonorus

M3Y4aeT 3BOJIOLHIO OECIIO3BOHOYHBIX )KUBOTHBIX
U3y4aeT )KU3HEAEATEIbHOCT HACEKOMBIX
+u3yyaeT pel0 U KPYIrJIOpOTHIX

M3y4aeT IPECMBIKAIOIIUXCS U 36MHOBOIHBIX

I:

['eneanornyeckuii METO UCCIIEA0BAaHUS UCIIOJIB3YET HAyKa
CHUCTEMaTHKa

IUATOJIOTHS

+TEHETHKA

dusnonorus

I:

Pa3BuTtne oprann3ma )KHBOTHOTO OT MOMEHTa 00pa30BaHUsI 3UTOTHI JIO POKICHHS U3ydaeT HayKa
reHEeTHKa

buznonorus

Mopdonorus

+aMOpHOIOTHsS

CHCTeMaTHKa

I:

OpHUTOJIOTHS 3TO

paszielt 300JI0TUH, U3y4YaloUIUil pbI0 U KPYTIIOPOTHIX
+paszaen 300J10TUH, U3YHArOLIAA ITHI

paszeln 300JI0TMH, U3YYalOIINi HACEKOMBIX

paszaell 300JI0TUH, U3YUYarOIIUH TPECMBIKAIOIINXCSI

I/ISYLICHI/ICM MHOT" 006pa314;1 JKHUBOTHBIX, UX Knaccn(bmcauneﬁ 3aHUMACTCA HayKa
OKOJIOTUsA
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TreHETUKA
+CHUCTEMAaTHKa
busnonorus
deHeTnka

L

Kaxk nHa3piBaeTcs myTh MO3HAHUS OT CIOKHOTO K MPOCTOMY?
MUHUMAJIA3M

MAaKCHUMaJIM3M

+peayKLUuaHu3M

BUTAJIN3M

I:

OOMeH BellecTB U IPEBpaLEHHEe YSHEPTUHU 3TO MTPU3HAK

XapaKTEePHBIN JUIS TEJ )KUBOU U HEXKUBOU IIPUPOIBI

+110 KOTOPOMY JKHBOE€ MOYKHO OTJINYUTH OT HEKUBOTO

110 KOTOPOMY OJHOKJIETOYHBIE OPTaHU3MBbI OTJIUYAKOTCS OT MHOTOKJIETOYHBIX
10 KOTOPOMY KMBOTHBIE OTJIMYAIOTCS OT YEJIOBEKA

II. Knerka. CTpoeHue u pyHKIIMUA OPraHOUA0B

[TonoxxeHue, COCTaBIISIONIEe OCHOBY KJIETOYHON TEOPUU

+: BCe OpraHu3Mbl COCTOAT U3 KJIIETOK, M BCE KIETKH 00pa3yrOTCs U3 KIETOK
BCE KJICTKU 00pa3yloTcs U3 KIETOK, 1 OHU HEU3MEHSIEMbI

KJIETKHA aBTOTPOQOB MPEICTABISAIOT COO0W OCHOBHBIE 3JIEMEHTHI )KH3HU
BCE KJICTOYHBIC MEMOpAHbI COCTOST U3 JIUIIUI0B U OCIIKOB

BCE€ KJIETKHU COJIepKaT sIAPO

I:

Opranensl - 3T0

+: MOCTOSIHHBIE CTPYKTYPBI IUTOIIIA3MBI

OTHOCHUTEIJIHO HETIOCTOSIHHBIE CTPYKTYPbI

CTPYKTYPBI, OCYIIECTBIIAIOIINE CBSA3b C BHEIIHEW Cpesion
4acTH KJIETOK OJJHOKJIETOYHOTO OpraHnu3Ma

YaCTH KJIETOK MHOTOKJIETOYHOT'O OpTaHu3Ma
I:

Bxrouyenus - aTo

BaKyoOJISIpHAsl CUCTEMA

rJIaBHbIE KOMITIOHEHTBI KJIETKH

+: OTHOCHUTEIBHO HEMOCTOSHHBIE CTPYKTYPBI [IUTOIIA3MbI
COBOKYITHOCTb KJIETOK TKaHU

KaHaJblleBas CTPYKTYpa UTOILIA3MbI

I

buonorudeckass MeMOpaHa COCTOUT W3
+: OEIKOB U JTUIUI0B

ATO;

YTIICBOJIOB

JIUTIHJIOB U YTJIEBOJIOB
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BOJBbI

JIByx MeMOpaHHOE CTPOEHUE UMEIOT OPraHeLIbI
JIN30COMBI

KoMIUIEKC [ onbixu

+: MUTOXOHAPUU

pruOOCOMBI

SHJOIUIA3MaTUYECKUN PETUKYIIYM

I:

Oprasnenia, CBSA3bIBAIOIIAS KIETKY B €IMHOE LIETIOE
MUTOXOHIPUS

pubocoma

KoMIuIeKC ['onbku

IM30coMa

+: SHI0IIA3MATUYECKUM PETUKYITYM

I:

Benymyro posib B aBTOJIM3E B aBTO(MAruy UTPaeT
SHJOIIa3MaTUYECKUN PETUKYIIYM

KoMILIEKC I ombKu

+: 1u30coma

pubocoma

MUTOXOHIPUS

I

P16O0COMEI BBITTOIHSIOT

cunte3 ATD

CUHTE3 )KHPOB

+: cMHTE3 OEJIKOB

(OTOCHHTE3 B PACTUTEIIBHBIX KIIETKAX
CHUHTE3 YTJIEBOJIOB

I

B cocraB pubocom BXxoauT
+: 6enku u PHK

JIMITN AbI

ATD

JIHK

AJI® u ATD

I:

B o0Opa3oBanuu 1M30COM MIPUHUMAET y4acTHe

+: kommuieke ['oapmpxu

MHUTOXOHJIPUHU

pubocoma

LIEPOXOBATBIM DHIOIUIA3MAaTHYECKUN PETUKYITYM
[JIAJIKUH SHIOIIIA3MAaTHYECKUIN PETUKYITYM

I:
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BuyTpeHHue CTpyKTYpbl MUTOXOHAPUI
I'PaHBbI

+: KPUCTBI

MaTpPHUKC

cTpoma

Jamera

I:

OKHCIICHNE OPraHUYECKUX BELIECTB MPOUCXOMUT B YACTH MUTOXOHIPUH
KPHCTBHI

+: MaTpHUKC

HapyXHasi MeMOpaHa

BHYTpEHHAA MeMOpaHa

cTpoma

MMUTOXOHIPUY Ha3bIBAIOT YHEPIrETUYECKUMHU CTAHIIUAMU KJIETOK T.K. OHU
OCYILECTBIISAIOT CUHTE3 OesKa

OCYULIECTBJISIOT CHHTE3 YIJIEBOJIOB

+: ocymectBisitoT cuHTe3 ATD

pacwemieane ATO

CUHTE3 )KMPOB

I

ToNbKO 11 PAaCTUTEIBHBIX KIIETOK XapaKTEPHBI
riiajikasi SHJ0IUIa3MaTH4YECKas CEeTh

+: IIacTU bl

MUTOXOHIAPUU

JIN30COMBI

pubOCOMBI

I

Kammii B )Xu3HEIEATEILHOCTH KIICTKH

CHocOOCTBYET 00Pa30BaHUIO TITMKOKAIUKCA

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

Bxoaut B coctaB JJHK

IIPUHUMAET ydacThe B cuHTe3e ATD

I

Snpo He XxapaKTepHO Uil OPTaHU3MOB
aBTOTPOdBI

reTepoTpodsl

MHUKCOTPOQBI

+: IPOKapHUOTHI

9YKapHOTHI

I:

XpOMOCOMBI B Mpezenax sjipa pa3andaroTcs
+: 10 CTPOCHHUIO U TI0 PYHKIUSIM
110 TOTOBHOCTH K M€03y



10 XMMUYECKOMY COCTaBY
10 TOTOBHOCTH K MUTO3Y

10 CTETNECHU CIIHPATH3AIIH
I:

Ponb sapeika coctout B popMupoBaHUT
MHTOXOHJPUI

JIM30COM

+: pubocom

OIIC

L

K HemeMOpaHHBIM OTHOCSATCS] OPTaHOUIbI
OIIC

PO

MUTOXOHIAPUHU

+: KJIETOYHBIN LICHTP

I:

K MeMOpaHHBIM OTHOCSITCS OpTaHOU/IBI
KJICTOUHBIN LIEHTP

MHUKPOTPYOOUKH

+: I1acTUIbI

puOOCOMBI

I:

JIN30COMBI BBIIOJIHSIOT

cuHTe3 Mojekyn ATD

TPaHCIOPT BELLECTB

+: Y4aCTBYIOT BO BHYTPUKIICTOYHOM IMHUIICBAPCHUU
CUHTE3 MOJIUIENTHIHBIX LIET0YEK

I:

mepoxoBatast IIIC BeimonHseT
o0pazoBaHue pubocom

CHHTE3 YTJIEBOJIOB ¥ JIUITH OB

cunte3 PHK

+: TPaHCIIOPT BEIIECTB M CHHTE3 OEIKOB
I:

Oco0eHHOCTh CTPOCHUA HlepOXOBaTOﬁ CCTH 3aKJII0YacTCsA B

cuHTe3e Mojekyn ATO

HAJINYUU TOJBKO OETKOBON MeMOpPaHBbI

+: MIPUKPEIUIEHNH K ee MeMOpaHaM IOJIMCOM
OTCYTCTBUH (DEPMEHTATUBHOMN CUCTEMBI

I:

Ponp MUTOXOHApPHI B KJIETKE 3aKJIFOYAETCS B
TPaHCIIOPTE BEILECTB

+: cunTese mosiekyn AT®

3arace MUTATeNIbHBIX BELIECTB
OCYILLECTBJIECHUHU ITporiecca OTOCUHTE3A
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JIBoiiHas sepHas MeMOpaHa Ha3bIBaeTCs
KapuoIuiasma

[U1a3mMaieMma

+: KapuojaemMma

LIUTO30J1b

ABTOpPOM KJIETOYHOU TEOPUH SIBISAETCS
P.I'yk

A. JleBuHTYK

K. KroBne

+: T. lIsauu u M. llIneinen

I:

Opranousl kKi1eTku, conepxanie [JHK
JIN30COMBI

BAKYyOJIHU

KoMILIeKC I ombKxu

+: MUTOXOHIpUHU

I:

K mukposnemenTam OTHOCSTCS
O,C,HuN

+: Zn, Co, Cu, F

Au, Hg, Ra

O,Cu,H,C

I

Bnepssie yBuaen u onucan KIeTKy
M. lIneitgeH

T. IlIBann

+: P. T'yk

K. JIunnei

I

Kommiekc 'onbku 06pazoBan

+: COBOKYMHOCTBIO JUKTHOCOM
MEMOpPaHHBIMH KOMITOHEHTAMH
0COOCHHOCTSIMU KJIETOYHOTO CTPOCHHS
OOJIBIIINM YHCJIOM BKIIIOYEHU I

Tunakoun sTo

+: BHyTpPEHHUE MEMOpaHbI XJIOPOILIACTOB
BHEILIHNE MEMOpPaHbI XJIOPOILJIACTOB
BOJSIHUCTBIN MaTPUKC XJIOPOIUIACTOB
BBIPOCTBI BHYTpEHHEN MeMOpaHbl TU1acTU
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I'panbl mpeacTaBiAOT COOOM

BOJITHUCTBIN MaTPHUKC

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

YIIaKOBAHHBIC B CTOIIKHW MAaTPUKCBI

I:

[ToBEpXHOCTHBIN CJION )KUBOTHBIX KJIETOK HA3bIBAIOTCS
KJIETOYHOM CTECHKOM

+: INIMKOKAITUKCOM

THajIoIlIa3MOM

MOJIMCAaXapUIHBIM CIIOEM

I

OcHOBHOU ()YHKITUEH TITMKOKAIMKCA SBIISICTCS

3allUTa OT KOJUIOMAHBIX YaCTULl MEKKIIETOYHOTO BEIIECTBA

HEIOCPEICTBEHHAs CBA3b KUBOTHBIX U PACTUTEIIbHBIX KJIETOK C BHEIIHEHW cpeaon

+: HENOCPEACTBCHHAA CBA3b )KUBOTHBIX OPTraHU3MOB C BHEIITHEH CpﬁﬂOﬁ " CO BCEMH OKPYKarOIUMHU €€
BeIlleCTBAMMI

CO3J]aHuE Typropa B KJIeTKax

I:

JIMHaMUYHOCTH TIa3MaTHYECKON MEMOpPaHbl 00€CTICUnBaCT
MEXKKJIETOUHOE BEILECTBO

+: MOJIBM3KHOCTh MOJIEKYJT O€JIKOB U JIUITHIOB

BBIPOCTBI MEMOPaHBI

MUKPOTPYOOUKH U MTOJINCAXAPUIBI

I:

JlukTocoma xapakTepHa s
MHTOXOHJPUH

XJIOPOILJIACTOB

JIM30COM

+: xoMIIekca [ onbmxu

I

OCHOBHOE COJICPIKUMOE TTEPBUITHOM JIN30COMBI
BOJA U O€IKHU

TJIMKOTIPOTEH B

AKHUPBI

+: TUAPOIUTHICCKUE (PEPMEHTBI

I

[Topa simepHOit 060710YKH

KaHaJl, yCesTHHbIN OelIKaMU-CUTHATTU3aTOpaMu

MeJbyaiiliiie OTBepCcTUs B MeMOpaHe sijipa

+: CTPYKTYpBI, NPEACTABIAIONINE COOOM pe3ynbTaT CIUSHUS HapyKHOM M BHYTpPEHHEH MeMOpaH
000JI0YKH siipa

TakuX 00pa30BaHMi B sJIEpHON 000JI0UKE HET

I:
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CtpykTypa maa3mMaTuaeckoi MeMOpaHbl

+: COCTOMT W3 2 PSIOB JIUIHIOB, OOpa3yrOIIMX CIUIONIHONW CJIOW W TOTrPYKCHHBIX B HEr0 Ha
pasIMYHyI0 TIyOuHy OeKoB (Oerka)

COCTOUT M3 2 PSIOB JIMITUIOB, M1y KOTOPBIMU HaXOIUTCS OCIIKOBBIN CIIOM

COCTOUT M3 2 CIIOEB OCITKOB M HAXO/SIIETOCS MEX/Ty HUMH CJIOS JIMITUIOB

COCTOHWT U3 2 PSIIOB JIMIIUIOB U 2 PSAIOB OSIKOB, 00pa3yIOMIMX CIUIONIHOMN CIIOi

[{uTommasma 3yKapuOTHYECKUX KIETOK BKIIFOUACT B ceOs
BaKyOJISIPHYIO CUCTEMY, MEMOpaHHbBIE 1 HEMEMOPAHHBIC KOMITOHCHTBI
+: ruormiazMy, MeMOpaHHbBIE 1 HEMEMOpPaHHBIC KOMITOHCHTHI
THOIIa3My, BaKyOJSIPHYIO CUCTEMY U HEeMEMOpaHHbBIE KOMITOHEHTHI
THOIIa3My, MEMOpaHHBIE KOMIIOHEHTHI ¥ BAKYOJISIPHYIO CHCTEMY

I:

Opranoua KJIETKH Y4aCTBYIOIIAs B CEKPEIUU OCIKOB U3 KIETKH
BBIJICJIUTEIIbHAS] BAKYOJIb

JIM30COMBI

SHAOILIA3MAaTHUYCCKAs CETh

+: komInIekc I onbmxu

I:

Tunakonabl UMEOTCS y
MUTOXOHJIPUI
3HJIOIIJIA3MATUYECKOTO PETUKYIIyMa
KoMIuiekca [onbxu

+: XJIOPOIIIaCTOB

I:

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

TOHOILJIACTA

CTPOMBI

+: THJIAKOUIOB CTPOMBI

I:

[TocTymieHne HOHOB M MOJIEKYJ B KIIETKY 3TO

MIOJIYIIPOHUIIAEMOCTD

n30MpaTeNbHOE IOCTYIUIEHUE BELECTB B KIETKY 0€3 3aTpaT SHEpruu
KOHLICHTPALMOHHBIN I'PaueHT

+: aKTUBHBIN TPAHCIOPT, TPEOYIOLIHI 3aTpaT S3HEPTUU

I:

"Cxo/cTBO OOMEHA BEIIECTB B KJIETKAX OPTaHU3MOB BCEX LAPCTB JKUBOW MPHUPOMBI'- 3TO OJHO W3
MTOJIOKEHUHN TEOPUH

3BOIIOIMOHHOM

XPOMOCOMHOM

+KJIE€TOUYHOH

MPOUCXOXKICHUS KU3HU

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

OpraHbl

CUCTEMBI OPraHOB

€IMHBII OPraHU3M

I:

O cX0/ACTBE KJIETOK 3YKapUOT CBUACTEIHCTBYET HAIMYKME B HUX
000JI0YKH

+sapa

MJIaCTU

KoMILIekca I onb ok

OITP

I:

ComaTtnueckue KJIETKH B OTJIMYHE OT IOJIOBBIX COIEPKaT
LUTOIIa3My

APBILIKO

+Habop XpoMocoM 2n

IJ1a3MaTHYECKYI0 MEMOpaHy

I:

Hyxneoruns! B Mmonekyine JJHK, konupyromniye oqHy aMUHOKUCIIOTY, HA3bIBAOTCS
T€HETUYECKUM KOJOM

+TPUILIETOM

T€HOM

T€HOTHUIIOM

I:

Ha memOpanax, kakux opraHouJI0B KJIETKH pacrnojararTcs pudocoMbl?
XJIOPOIIJIACTOB

KomIniekca I"oib ik

JIU30COM

+31C

III. PazMHoOXKeHNEe KJIETOK

I:

[TocnenoBaTenbHOCTH COOBITHI MEXy 00pa3oBaHUEM JaHHOW KIIETKU U e JAeNIEHUEM Ha JT0YepHUe
Ha3bIBAIOT

+: KJIIETOYHBIM LTMKJIOM

MHTO30M

MEH030M

OHTOI'€HE30M

I

[uTtokunes cienyer 3a azoit
aHagazoi

+: Tenodazont

npodazou

MeTadazoi
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O0pa3oBaHne MUTOXOHPUI MPOUCXOANT B (aze
npodase

MeTadasze

G2 — dase

+: G1 — dasze

I:

MexaHnusm, NPUBOAAIINI K HOBBIM T€HHBIM KOMOMHAIIMAM B XpOMaTHIaxX
BBICTpauBaHUE XPOMOCOM Ha DKBATOpE

COEMHEHHE MMONIAPHO TOMOJIOTHYHBIX XPOMOCOM

pacxoxaeHue roMOJIOTUYHBIX XPOMOCOM K IIOII0CaM

+: KPOCCHUHI'OBEP

L

Pennmukanus ITHK, cunTe3 6€IKOBBIX MOJIEKYI (THCTOHOB) MIPOUCXOJUT

G1— dase
G2 — dase
+: S — daze
M — daze

I:

Ha ¢a3ze muroza Habironaercs NpUKPEIJIEHUE Map XpOMaTHJl CBOMMH LIEHTPOMEpPAaMHU K HUTAM

BEpeTeHa
tenodase
aHagaze

+: Mmetadaze
npodase

I:

Konsbroramust XxpoMocoM TPOUCXOAUT HA CTaauu podaszsl Meiiosa
+: 3UTOTEHBI

MaXUTCHBI

JUILIOTEHBI

JICTITOHEMBEI

I

B (aze mutosza nenTpronu pacxoasarcs K MpOTUBOMOIOKHBIM MOJIOCaM KIETKH U
HauWHAETCs Tporecc GOPMHUPOBAHUS BEpETCHA ICTICHHUS

uHTepdasze

+: mpodaze

MeTadasze

aHagaze

I:

Kaxnast neHTpoMepa paciierisiercs: Ha JiBe
B Tenmodase

B npodaze

B MeTadase

+: B aHadasze
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I

bupanmenT

napa JitoObIX KOHBIOTHPOBABIIMX XPOMOCOM

+: mapa KOHbIOTUPOBABIIIHUX TOMOJIOTUYHBIX XPOMOCOM
yqaCTKH HNHTCHCHUBHO OKpaH_II/IBaIOH_II/IXCSI XpOMOMep

Mapbl XpOMOMEP, OJTHA U3 KOTOPBIX HHTEHCHBHO OKPAIIMBACTCS
I:

B (aze muTo3a mpoucxoauT pa3pyiieHre HUTEH BepeTeHa IeICHIS
+: Tenodase

mpodaze

Metadase

aHadase

I:

B ¢aze kieTouHOro 1uKiIa MpoOUCXOAUT JIEIIEHUE MUTOXOHIPUI U XJIOPOILIACTOB
S — daze

M — daze

C — daze

+: G2 — ¢asze

I:

B ¢aze murto3a sepHas 000i0uKa pacnagacTcs U 00pa3yercsi BEpETCHO JICTICHUS
MeTadazbl

aHa(assl

+: mpodassl

Tenodasbl

I:

Xna3Mbl

napa Jr0bIX KOHBIOTHPOBABIIUX XPOMOCOM

rapa KOHbIOTUPOBABIIMX TOMOJOTHYHBIX XPOMOCOM
+: TOUKH COEIMHEHUS JBYX TOMOJIOTMYHBIX XPOMOCOM

Y4aCTKU UHTEHCHBHO OKPAIIMBAEMBIX XPOMOMEDP
I:

B ¢aze muTo3a mpoucxoauT ucue3HOBEHUE AepHON MeMOpaHbl U (OPMUPOBaHHUE BEpETEHA JICIEHUS
MeTtadasza

a”adaza

Tenodaza

+: mpodasza

I:

[TocnenoBarenbHOCTh COOBITHM, MPOUCXOISAIIUX MEXIy 0Opa3oBaHHEM JaHHOW KIETKH U €€
JICIIEHUEM Ha JI0UYE€PHUE KIIETKH, OTPEIEIIseT

+: KIETOYHBIN ITUKII

Meno3

MHUTO3

KPOCCHHT'OBEP

I:

Bbuomornueckuii cMbBICI Me03a
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W3 MaTePUHCKOU KIIETKU 00Pa3yrOTCs KIIETKH, HE OTIIHYAIONIUECS OT MATEPUHCKOM

+: M3 OJJHOW JMIUIOMIHOM KJIIETKH 00pa3yeTcs YeThIpe raluIouIHbIC KICTKH

W3 OJTHOW JUIIJIOWTHON KJIETKH 00pa3yeTcsl YeThIpe KICTKH, HE OTIUYAIOIINECS 110 TCHETUYECKOMY
MaTepuany

W3 OJIHOU TaIlIONTHOU KIIETKU 00pa3yeTcs 4YeThIPEe TarIONIHbIC KICTKH

I:

B pe3ynbrare mMeiio3a KOJIM4ecTBO XpOMOCOM B 00pa30BaBUINXCS KIIETKAX
OCTaeTCsl MPEKHUM

yTpauBaeTcs

y/IBauBaeTCs

+: yMEHbIIIAeTCs BBOE

IV. PasMHOKeHHEe OPraHU3MOB

- It

K GecrnionioMy pa3sMHOKEHHIO OTHOCHTCS
KOIYJISILUS

KOHBIOTalus

+: IIOYKOBAHUEC

aHIPOTEHES

I:

OHUM U3 TUIIOB MOJOBOTO PA3MHOKEHHUSI Y OJTHOKJIETOYHBIX SIBJISIETCS
+! KOy

dbparmMeHTaus

cropoo0OpazoBaHUe

MapTEHOI'eHE3

I:

CrnydaiiHble MyTalluy SIBIISIIOTCS € IMHCTBEHHBIM HCTOYHUKOM F€HETUYECKON M3MEHUNBOCTHU MTPH
pa3sMHOXEHUU

+: 0ecroJoM U MapTeHOT€HETHIECKOM

II0JIOBOM

repMadpoIMTHOM

MapTEHOT€HETUYECKOM U TTOJIOBOM

IIOJIOBOM 1 MHUTO3€

I

K Gecrionomy OTHOCHUTCS TUTT PAa3MHOKEHUS
repMadpoIUTH3IM

MapTEeHOTEeHE3

+: neneHue, COOPYJISIUSA U TOYKOBAaHUE
CHOPYJISLUS U TepMappOAUTUIM
MOYKOBAaHUE, TAPTEHOTE€HE3 U N30T OHUS

I.

[[In3oroHus cBsi3aHa C TUIIOM PA3MHOKEHUSI HA3bIBAEMO
CIIOPYJIALIUSA

MOYKOBaHUE

JIeJICHHE
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+: MHO>XECTBEHHOE ACJICHUE
(dbparmeHTarus
I:

Pa3MHOXeHHE CXOAHOE C TIOYKOBAHUEM I10 CYIIECTBY
JIeTICHUE

MHOECTBEHHOE JICJICHHE

CIIOPYJISIIIHS

dbparmeHTaus

+: BEreTaTUBHOE Pa3MHOMKCHUE

I:

YacTh pacTeHuil, MpeacTaBisAIonas coooi Mo3eMHbBIN cTeOeNb, pacTyIil TOPU30HTAIBHO
JyKOBHIIA

KJIyOHEeITyKOBHILIA

+: KOpHEBHUIIIE

CTOJIOH

KITyOeHb

I:

Jlis >KU3HEHHOTO IUKJIA >KUBBIX CYHIECTB XapaKTEPHO CJEIYIOIIee OIpe/eieHHe: TarouHbI
TOJIBKO TaMEThl; OHU 00pa3yloTcs B pe3yJibTaTe Melo3a

XJIAMHOMOHA/IBI

JTaMUHApUs

TUAPOUTHBIA TTOTHIT

IIBCTKOBBIC paCTCHI/IH

+: MO3BOHOYHEIE KUBOTHEIE

I:

Camoii TpuMUTHUBHON (DOPMOI TOJTOBOTO Pa3MHOKEHHS CUUTACTCS
MIapTEHOT€HE3

[TOYKOBaHUE

+: repMapoIUTH3IM

JieJieHue

CHOPYJISIIUS

I:

dopMoi pa3MHOXKEHUS, TIPEACTABISIONIEH cCOO0M MPUCITOCOOJIECHUE K CUIITYEeMYy O0Opa3y KU3HH,
SBIISETCS

MTOYKOBAHHE

napTeHOreHe3

+: repmadpoaUTU3IM

¢bparmeHTanys

CTIOPYJISIINS

I:

Monudukarus mojaoBOro pasMHOXKEHUS, BCTPEUAIOIIAsACS KaK y PAaCTCHHM, TaK U y JKUBOTHBIX,
MPEUMYIIECTBO KOTOPOW COCTOMT B TOM, YTO B HEKOTOPBIX CIIy4yasix OHa MOBBIMIAET CKOPOCTh
pa3sMHOXEHUI

+: MapTeHOTCHE3

repMadpoIUTH3IM

KIIOHUPOBAHUE
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JeJIeHUE
CHIOPYJISIITUS
I:

["aronaHbIi HAOOP XPOMOCOM U3 WIEHOB IMYETMHON CEMbU UMEET
MaTKa

pabouast muena

+: TPYTEHb

dbepTunpHas MaTKa

UepenoBanue 0€Cosoro M MoJjioro MOKOoJeHUH, Korja 00a OHU JUIUIONIHBI, a TalljIOuHas CTaJaus
MPEJICTaBJICHA TOJBKO TaMeTaMu

UUKINYECKUI MOMUMOpPu3M

ITU30TOHUS

rameTopuT

+: MeTareHes

MOJTUIMOPHUOHHS

I:

BepHbiM siBnsieTcst yTBEpKICHUE

Oecrioioe pa3MHOXKEHHE BCET/1a MPUBOIUT K 00pa30BaHUIO TCHETUYCCKHU HICHTUYHBIX TOTOMKOB

+: raMeThl BCEraa TalljIOMIHbI

rameThl Bcerjia 00pa3yroTcsi B poliecce Meiosa

B pe3yJbTare Meio3a Beceria 00pa3yroTcs raiionHbIe KIETKHY, a B pe3yJIbTaTe MUT03a — JTUILIOUIHbI
MHUTO3 MPOXOAUT TOJIBKO B AUTUIOUTHBIX KJIETKaX

I

[To3xe Bcex B POIECCE IBOTIOIUHN BOZHHUK CIIOCO0 Pa3MHOKEHUS
KIIOHHUPOBAHUE

JieNeHue

+: IOI0BOE

CHOPYTSIHUS

(dbparmeHTanus

I:

[Ipenmy1iecTBO OJIOBOTO Pa3MHOKEHHS COCTOAT B TOM, UTO IPU 3TOM
MOBBIIIAETCS YaCTOTa MyTalul

+: IOBBIIIAETCS T€HETHYECKasi U3MEHYUBOCTD TOMYJISALIUN

YHCJIO TOTOMKOB OOJIbIIIE YeM MpU OECTIONOM Pa3MHOKEHUU

MTOHMKAETCS BEPOSTHOCTh THOETH MPHU Pa3BUTHH MOJIOBIX 0COOeH
I:

OO6pa3oBanre raMeT XapaKTepPHO IS CIIoc00a pa3MHOKEHUS
BETeTaTUBHOTO

Oecronoe

+: TIOJIOBOE

CHIOPYJISALIUS

¢bparmeHTanus
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V. O0MeH BeniecTB U JHEPIruu

EnuHCTBO Oopranusma co cpeiol o0yciaBIuBacT
ACCUMUIISAIINAS

JIACCUMUJISLIAS

KJIETOYHOE IBIXaHUE

+: MeTaboIu3M

ki Kpebea

I:

DYHKINIO YIATCHUS KOHEYHBIX MTPOIYKTOB 0OMEHA BEIIECTB M3 KJIETKH BBIMIOJTHSIIOT
SHJOIUIA3MaTUYECKUN PETUKYIIYM

+: IU30COMBI

sHIomIa3MaTndeckas cetb 1 Komriekc I'onbmxn

KoMILJIeKC 1 obxm

J11s1 )KMBBIX CYIIECTB NMPUTOAHA (PopMa IHEPTUU
TEIJIOBast

+: CBeTOBAsA U XUMHUYECCKas

3BYKOBas

MEXaHHYECKas

XUMHUYECKAs U KHHETHYECKas

I:

Opraau3msl HEJTUKOM 3aBUcsIre GoToTpodoB
(dhoToaBTOTpOGHBIE

+: XeM0aBTOTPO(HBIE U XEMOTreTepoTPOHbIE
¢dororereporpodHbIE

($h0TOaBTOTPOHBIE U MUKCOTPO(PHBIE
MHUKCOTPO(HBIE

I:

Tun nuTaHust COOTBETCTBYIONIMIA CHHTE3Y OPraHMYECKUE COCITUHEHHS M3 yXKE CYIIECTBYIOUINX 32
CYET XUMHUYECKOH peakiuu

XEMOaBTOTPO(pHOE MUTAHUE

¢doroaBTOTpOPHOE NMUTAHNE

+: xemoreTepoTpopHOE MUTAHNE

¢dororerepoTpohHOE MUTAHUE

MHUKCOTpO(HOE NMUTaHUE

OcHOBHO (hOTOCHHTE3UPYIONIEH TKAaHBIO JIUCTA SBIISETCS
ryouaTasi TKaHb Me3o0(duiia

MIPOBOJIAIIAST TKAaHBb

BEPXHSSA dUAepMa

HWDKHSS DIHEpMa

+: manucaaHas TKaHb Me30(puLIa

I:
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CBOOOAHBIN KUCIOPOT BBIACIACTCS MPU PACIICTUICHUH
JIBYOKHCBH yTJepoja

ATO

+: Bozda

HAJI®

IJII0K03a

I:

K accuMMIISIITMOHHBIM OTHOCSITCSI TIPOLIECCHI

+: cunTe3 Oenka, porocunres, cuaTe3 ATD, cuHTE3 TUMUIOB
(hoTOoCHHTE3, IBIXaHUE, OKHCIICHHE

CUHTE3 JIMIIUOB, IEPEBapUBaHNE, BBIICICHUE

cuaTe3 AT®, nprxanue, BBIJICIICHUE

TOJIBKO JIBIXaHHE

I:

J11s1 HAaCEKOMOSITHBIX PACTCHHI XapaKTePEH TUIT MU TaHUS
+: rOJIO30MHBIN

canpoUTHBIN

CHUMOMOTHYECKUI

Mapa3suTUYECKUI

XEMOTeTepOTPODHBIN

I

JKuBOTHBIE TIO THITY TUTAHHS

XeMOTPO(bI

aBTOTPO(bI

+: rerepoTpodb

XeMOTPO(dbI ¥ aBTOTPOQBI

J€CTPYKTOPBI CIIOKHBIX OPraHUUECKUX COCTUHEHUIN
I:

Ha ckopocth ¢oTocunTesa BiauseT

+: HaJIM4YMe ABYOKUCH YTiepoja, HAINYUE BOAbI
HaJU4He SHEPTUU XUMHUECKUX CBSI3EH
onTUMalbHAs TEMIEpaTypa

HAJIMYUIO KJIETOYHOM CTEHKHU U BaKyoJIel
HaJM4Kie NPOTOHHOTO pe3epByapa

I:

®daxTop, TMMUTUPYIOLINI POTOCUHTE3

+: CPaBHUTENIBHO BBICOKAs KOHLICHTPALIMS KUCIOPOAa U HHTEHCUBHOE OCBEIIEHUE
MHTEHCHBHOE OCBEIIEHUE U BIAXKHOCTh BO3yXa

MIOBBIIICHHOE COACPKAHUE JBYOKUCH YIJIepoa

N30BITOK BOIBI

KOHIIEHTpaLus XJI0popuia

I:

Mopdonorunueckine 0COOEHHOCTH IMAPA3UTOB SIBJSTFONTUECS TPUCTIOCOOTICHUSIMU
Hannuue OunaTepaabHOW CUMMETPUN
TPEXCIONHOCTh
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OTCYTCTBHUE IOJIOCTH T€JIA - HAPEHXUMOTO3HOCTD
OTCYTCTBHE 3alHEN KUIIKU

+: HaJIM4U€ KYTUKYJIbI

I:

®du3nosornyeckue 0COOCHHOCTH Mapa3uTOB (MHOTOKJICTOYHBIX ) ABJISIONIUECS TPUCTIOCOOICHUSIMU
OTCYTCTBHE KPOBEHOCHOUH CHCTEMBI

OTCYTCTBHE JbIXaTCIIbHON CHCTEMBI

HaJTMYUe ME30/IePMBI

+: BBIZICJICHUE aHTHIIPOTORJIETHIECKOTO hepMeHTa

BBIJICTICHHUE MMPOTORJIETUIECKOTO (hepMeHTa

I:

PenpoaykTHBHBIE OCOOCHHOCTH TIAPA3UTOB SIBIISFOIIUECS MPUCIIOCOOICHUSIMA
HaJIMYMe TIOCTOSTHHOTO XO3sIMHA U YKU3HEHHOTO IIUKJIIA

repmMadpaTUM3uM

+: HaJIM4He CIIOKHOTO KU3HEHHOTO IUKJIA CO CMEHOM X035eB
Pa3aeIbHOIIONOCTh

Pa3HOBPEMEHHOE CO3PEBAHUE MYKCKUX U )KEHCKHUX IMOJIOBBIX KIJIETOK

I:

IIponiecc xeMocHHTE3a OTKPBIT
M. KanbBuHom

P. Xuniom

K.A. TumupsizeBbIM

+: C.H. Bunorpaackum

I:

TpaHcnopt BemecTB ¢ 3aTpaToil YHEPIUN Ha3bIBACTCS
+: aKTUBHBIA TPAHCIIOPT

npoctas Auddy3us

ocMoC

MIACCUBHBIN TPaHCHIOPT

OpraHu3mbl, MUTAIOIKECS OPTaHUYECKMMHU BEIIeCTBAMH MEPTBBIX TeJl, Ha3bIBAIOTCS
aBTOTPO(BI

a’po0bl

+: carrpouThI

Mapa3uThl

I:

Karabonusm — ato

nporecc 00pa3oBaHMs CIOKHBIX BEIIECTB U3 MPOCTHIX

npouecc ouocuntesa moiekyn PHK Ha yuactkax JIHK

IIPOLIECC MOCTPOEHUS NOIUNENTUIHON Lienu 1o mporpamMme nPHK

+: mportecc (epMEHTATUBHOTO PACIHICTUICHHS CIIOKHBIX BEIIECTB IO MPOCTHIX
I:
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buonorudeckn ycBosiemasi popma SHEprus CONCPKUTCS B
B MUHEPAJILHBIX BEIIECTBAaX

JIHK u PHK

TOJIBKO B yIJI€BOAX

+: ATD

I:

B pesynbrate hoTOCHHTE3a CHHTE3UPYETCS
YTIIEKUCIIBIA Ta3

BOJIa ¥ KUCIIOPOJ

0cioK

+: yIieBona

V1. 3akoHOMepHOCTH HHAUBHUAYAJBLHOTO pa3BuTusi. OHTOreHes.

OMOpHUOHANBHBIN EpUOJl HAUMHAETCS
+: ¢ 00pa3zoBaHUs 3UTOTHI

¢ 00pa3oBaHUs raMeT

¢ 00pa3oBaHus racTpyJbl

¢ oOpa3oBaHus O1aCTYIIbI

¢ 00pa3oBaHus 3apo/iblilia

I:

Jlenenue ot APOOICHUS OTIINYACTCS
OTCYTCTBHEM MHTEpGa3bl Mpu APOOICHUU
OTCYTCTBUEM IPO]a3bl

OTCYTCTBHEM TeJI0(a3bl

COKpalIeHueM Beex a3

+: cokpaiieHueM uHTepdasbl

I:

3apo/bIlIeBbIe JUCTKH 00pa3yloTCs B pe3yJbTaTe
OHTOTE€HE3a

¢uorenesa

raMeToreHesa

+: racTpyJsuu

OBOT'€HE3a

I:

[Ipouecc racTpynsauuu, NPOUCXOIALLUN ITyTEM BIITUMBAHUS
+: HHBaruHanus

JeIIIMUHALIASA

SIUO0NIHS

AMMUTpays

AMUTPALUAS

I:

Hepsnoii cucreme naet Hayano
+: DKTOJIEpMA

SHTOJEpPMA

)20 (Vi (SVE]

32



Me3oziepMma
Me30rJies
I:

Wnest romosnoruu 3apobIieBhIX JIUCTKOB Y BCEX MHOTOKJIETOUHBIX KMBOTHBIX JIETJIA 3 CUET
XazacoHa

MeunnkoBa

Bbytneposa

+: I'exkens

I:

BosHukarone mpu 1poOJieHUH KJIETKU Ha3bIBAOTCS
Omacronopamu

roJI00IacTHYECKUMU

+: Gmacromepamu

HEPBUYHBIMH KJIETKAMU

KOJIOHHEH MapCHXNMHBIX KJIICTOK

biacronens 310

3UroTa B CTaJANH JEJICHUS

OTBEPCTHE HAPY>KHOTO CJIOS TACTPYJIbI
+: I10JIOCTB, 3aII0JHEHHAS KUAKOCTBIO
BHYTPEHHUH CJIOW racTpPyJIbl

IJIOCKOCTh TIEPBOTO JICTICHUS
I:

Mertamopdo3 cocTout

B MIPHOOPETEHNH Mapa3UTUYECKOTO 00pasa KU3HU
B 06p330BaHI/II/I MHOT'OKJIETOYHOI'O OpraHru3Ma

B PEIYKIIUU TKaHEH

+: B IpeBpaIllEHUH TUINHKH B FOBEHAJLHYIO 0COOb
B yTpaTe uepT B3POCIbIX 0cO0eit

I:

Heorenus

cTaaus YMOpuoreHe3a

cTanus OnacTynsuuu

o0pa3oBaHKe 3apO/IBIIIEBBIX TUCTKOB

+: BBINTaJIeHNEe I0BEHAILHOTO U B3POCIIOTO MEPHOIOB PA3BUTHS
pa3BHUTHE TOJIHKO Ha CTAIHH MOJOBOTO CO3PEBaHUS

I:

Baxkueinm coObITHEM OHTOIEHE3A SABIISIETCS

+: BO3MOKHOCTb OCYILIECTBIICHHS TTOJIOBOTO PAa3MHOKEHUS
BO3MOXHOCTb IEPEX0/a Ha Pa3HbI€ CTAJNHU PA3BUTHUSA
o0pa3oBaHKe CI0KHOTO YPOBHS OPTaHHU3AIUU KU3HH
MOSIBJIEHUE HOBBIX OPTaHOB

pa3BUTHE HA CTAUU KIIETKH

I.



Hunamnayza

0COOCHHOCTB, CBSI3aHHASI C PA3BUTHEM OPTraHOB

IpEeKpanieHue Pa3MHOKEHUSI MHOTOKIIETOUHBIX

BPEMEHHBIN CKauOK 3MOpHOreHe3a

+: OCTaHOBKA Pa3BUTHUS Ha 00JIee MM MEHEE MPOOIDKUTEIBHBIN TEPUOT
pa3BUTHE, B KOTOPOM OTCYTCTBYET IacTPyJIALUs

I:

XapaKTCpHOﬁ 0COOEHHOCTBIO MHOI'OKJIETOYHBIX SIBJISETCS
HaJIMYHC Y BCCX JIBYX 3apOJAbIINICBBIX JIUCTKOB

HAJIN4YHUC Yy BCCX TPEX 3apOAbIIICBEIX JTUCTKOB
MHOTOKJICTOYHOCTb

+: HAJIMYKE B )KU3HECHHOM IIMKJIC MHANBUIYATbHOTO PA3BUTH
I:

@OpMBI, OTHOCALIMECS K NIPSIMOMY THILy OHTOT€HE3a
JINYMHOYHBIN

+: HEJIMYMHOYHBIA U BHYTPUYTPOOHBII

HapyKHBIM U HENPSIMOU

CyMYaTbIi

I:

Tun oHTOreHE3a y OPraHu3MOB, T/I€ UMEIOTCS IPOBU30PHBIC OPTaHbI
+: IMYNHOYHBIN

HEJIMYMHOYHBIA

OpraHbl OTCYTCTBYIOT

HEINpsIMOU

I:

ITposMOpHoOHaTBHBIN EPHO OHTOT€HE3a XapaKTepPHU3yeTCsl
00pa3oBaHHEM 3UTOTHI

o0pa3oBaHUEM OJIACTYIIbI

+: 00pa3oBaHUEM TaMeT

00pa30BaHNEM 3apO/IBIIIEBIX JIUCTKOB

o0pa3oBaHHEM racTpyJIbl

I:

YV Komku pOAATCA KOTATa IMOXOXHUC Ha pO):[I/ITeHeﬁ. Takoit Tun HHAUBUAYAJIBHOT'O PAa3BUTHUA

Ha3bIBAaIOT
3apOJIBIIIECBEIM
JIMYNHOYHBIM
+HOPAMBIM
HENPSIMBIM

I:

["actpyna - 3TO cTagus pa3BUTHS 3apOJIbIIIa
OJTHOCIIOHHOTO

+IBYXCIOMHOTO

MHOTOCJIOMHOTO

YETBIPEXCIIONHOTO

I.
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[Ipy kakOoM THUIIE OHTOTEHE3a JJIsi OCYIICCTBICHUS >KM3HEHHBIX (DYHKIIMH XapakTEepHO HaJIUYHE
MIPOBHU3OPHBIX OPraHoB B MeTamopdo3a?

+IIMYMHOYHBIN

HEJTMYWHOYHBIN

BHYTPHYTPOOHBIN

MMOCTHATAILHBIN

I:

JUJ1s KaKuX )KUBOTHBIX XapaKTepeH HETMUYNHOYHBIN THIT pA3BUTHUSA?
HACEKOMBIC

+pbI0BI

KpYTJIbIe YepPBU

cyM4Yarbie

I:

B siiniax, kakoro TuIa >KeITOK HaXOJIUTCS B IIEHTPE KJIETKH, a IUTOoIIa3Ma Ha nepudepun?
HU30JIC€HHUTAaJIbHBIC

TEN00JIaCTUYECKHE

+HEHTPOJIEUTATILHBIE

TEJIOJIELUTAIbHEIE

I:

Kaxkue mporieccsl mpoTekaroT B 3urore?
HHTEeHCUBHBIN cuHTe3 JIHK

cunte3 TPHK

+UHTECHCUBHBIN CUHTE3 OeNKa

CHUHTE3 TOPMOHOB POCTa

I:

Kaxk Ha3bIBaeTcs mpouecc racTpyisiiiiy, NPOUCXOIAIIUN TyTeM BISTYUBAHUS?
+UHBaruHamnusa

OeIIMUAHALIMA

SMHOOJIHS

AMMUTpaLys

I.

V Kakux >KHBOTHBIX Pa3BUTHE 3aKaHYMBAETCS HA CTAJUU JABYX 3apOJIBIIIEBBIX JTUCTKOB?
+KUIIIEYHOTIOIOCTHBIE

TIJIOCKUE YEPBHU

HaCEKOMbIE

MITHIBI

VII. I'enernueckas ungopmauus

B omnbrtax I'puddura . rpanchopmanuu y 6akTepuil mog0NBITHBIE MBIITT
norudany B pe3yJIbTaTe BBEICHHS
BUPYJICHTHBIX 9acTeil KIIETOK
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JKHNBBIX aBI/IpyJIeHTHLIX KIICTOK

BHUPYJICHTHBIX KJIETOK YOUTBHIX HarpeBaHUEM

+: JKUBBIX BI/Ipy.]ICHTHBIX KJICTOK U BI/IpyJIeHTHbIX KIICTOK, y6I/ITBIX HaI‘peBaHI/IeM
yOUTBIX HAarPEBAHHEM aBUPYJICHTHBIX U BUPYJIICHTHBIX KJIETOK

L

B KynbTypbl aBHpYIEHTHBIX OakTepwii JAOOABWIM KOMIIOHEHTHI BUPYJICHTHBIX KJIeTok. Ilocme
N00aBJICHHS, KAKMX KOMIIOHEHTOB KYJIbTypa aBUPYJICHTHBIX OAKTEPHil CTaJla BUPYJICHTHON?
YIIIEBOJIOB

Oenka

TPHK

JIMIIUIa

+: JIHK

I:

Kakas u3 runores, npeanoxxeHHbIx M. Menbconom u @. Cranem, o3BoImIa 00bSICHUTH TaHHBIC IO
permukaruu JJTHK?

JIMCTICPCUBHAS PETLTUKALIHS

KOHCEpBaTHUBHAs PEILIUKAIUS

+IOIYKOHCEPBATUBHAS PEILUIUKALINASA

MOJTyIUCTIEPCUBHAS PEIUIMKAIUS

I:

BepHbIM siBIIsIeTCA yTBEpKACHUE

+: BO BCEX COMaTHUYECKUX KJIETKaX MHAUBUAYyMa conepkanue u cocras JIHK onunakoBel
conepskanue JJHK B sifiexnerkax 06osbliie 4eM B criepMaTo3ougax

B PENPOAYKTUBHBIX KileTKax coctaB JJHK apyroii kak B kjeTkax neyeHH JaHHOM ocoou
OeJIKM B pa3HBIX KJIETKAX OJHOW U TOMH K€ 0COOM OIMHAKOBBI

B PENPOAYKTUBHBIX KJIETKaX COJIEpXKAaHUE B JIBa pa3a OOJbIIE YEM B COMATHYECKUX

I:

BepHbiM siBnsieTcsl yTBEpXKIECHUE

B JIFOOOM KHBOM OpPraHU3Me MPOLIEHTHOE CO/IepKaHNe a30THCTHIX BEIECTB OJINHAKOBO

+: B mobom opranuzme otHouienue A/T u ['/1] paBHO, UM MOYTH paBHO €AMHUIIE
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 paBHo |

KOJINYEeCTBO OeJIKa B MOJIOBBIX KJIETKAX Bcerja 6osiee HU3KOE, YeM B COMaTHYECKUX KIETKAaX
I:

Hyxneorun JIHK genoseka coctout

mA L Tull

W3 a30TUCTBIX OCHOBAHUI

+: U3 caxapa, hocaTHOM TPYIIILI, HIUKINIECKOTO a30TCOIEPIKAIIETO COSTUHEHUS;
u3 caxapo-docdaTHOro ocToBa

U3 I€30KCUPHO03bI U OTHOTO M3 a30THCTHIX OCHOBAHUH

I:

B monexyne JJTHK

a30THUCTBIE OCHOBAHUS KOBAJICHTHO CBA3aHbI ¢ (hoc(haTHBIMU IpyHIIaMU
caxapa MpuCOoCaAMHCHbI HOHHBIMU CBA3AMU K a30TUCTBIM OCHOBAHHAM
caxapa IpUCOEIUHEHBI K a30TUCTBIM OCHOBAHUSM BOJOPOIHBIMU CBSA3SIMU
+: a30TUCTBIE OCHOBAHUS CBSA3aHBL APYT C APYTOM BOLOPOJSHBIMHU CBA3SIMU
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caxapa CBs3aHBI C q)OC(paTHBIMI/I FPYHHaMI/I KOBaJICHTHBIMU CBA3IMHU, 4 C A30TUCTBIMHU OCHOBAHUAMU
- BOJIOPOJHBIMH CBSI3SIMU
I:

[Tapbl oCHOBaHM ABIISIFOTCS KOMILUIEMEHTAPHBIMU
T-I

T-I

+: T-A

A-T’

A-IT

I

I'enomowm sBIIsIETCS

COBOKYITHOCTh I'€HOB, XapaKTepHU3yroIas reHo()oH | JaHHOTO BUAA
COBOKYIHOCTb I'€HOB, XapaKTepHU3yroIlas 0co0b JaHHOTO BUA
COBOKYITHOCTh I'€HOB HAXOAIINXCS B JUILJIOUTHOM HaOOpe XpOMOCOM
+: COBOKYITHOCTh T€HOB HAXOISAIUXCS B TAINIOUIHOM HAOOpE XPOMOCOM
COBOKYIHOCTb '€HOB HAaXOSIIMXCS B MTOJIOBBIX XPOMOCOMaX

I

XUMUYECKOE COeIMHEHHE OCTaTKOB TPEX BEUIECTB: a30TUCTOT0 OCHOBAHUS, yrieBoia v hochopHoii
KHCJIOTBI

+: HYKJIEOTHU]

JHK

PHK

ATO

I

JIHK Bcero oprannueckoro Mupa o0pa3yercs COeIMHEHUEM BUI0B HYKJICOTHI0B
5

+:4

20

U3 MHOKECTBA

I:

Mexny azotucteiMu ocHoBaHusiMH 1iener [JHK Bo3Hukaror
KOBAJIEHTHBIE CBSI3U

KOBAJIEHTHBIE U BOJIOPO/IHBIC

+: BOOOPOJHEIE

rupodoOHbIe

I:

[Ipounoe coenunenune nurei JJHK, ycTOHYMBOCTD €€ MOJEKYIIBI U MOABMKHOCTh 00ECTIEYUBACTCS
OOJBITUM YHCIIOM THAPOGOOHBIX CBSA3EH M HATMYHUEM a30TUCTHIX OCHOBAHUMN

OOJIBIIIUM YHCIIOM KOBAJICHTHBIX M BOJOPOIHBIX CBSI3EH

OOJIBIITUM YHCIIOM KOBAJICHTHBIX CBSI3EH

+: OOJIBIINM YKCIIOM BOJOPOIHBIX CBSI3EH

I:

Hyxkneoruast B Hutu JIHK coenriHeHb! mpouHoi
BOJOPOJHOMU CBS3BIO
ruApoPOOHOM CBA3BIO
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BOJIOPOJTHOM Y KOBAJICHTHOM CBA3SIMH
+: KOBaJIEHTHOM CBS3bIO
L

Yacte JIHK, comepkamuii mHGOpPMAINIO O TIEPBUYHON CTPYKTYpPE OJHOTO OMPEICIIEHHOTO OelKa,

Ha3bIBACTCS
+: TCHOM
HYKJICOTHJIOM
KOJIOM CHHTe3a HPHK
TPUILIETOM

K nyprHOBBIM OTHOCSTCS a30TUCTHIE OCHOBAHHUS
+:TYaHUH U aJICHUT

T'YaHWH U TUMUH

ypamui 1 IUTO3UH

TUMUH U aACHUH

I:

YacTh HYKJIEOTH/IA, COCTOAILIAS U3 A30TUCTOrO0 OCHOBAHUA U caxapa
KOJOH

+: HYKJI€O3U

MaTpuua

3K30H

I

Mopens ctpoenus moiekynsl JJHK npennoxena
k. YorconoMm

®.Muepom u J[x. YoTcoHOM

@®.Kpukom

+: JIxx. Yorconom, @.Kpukom

I

Penapanus

M3MEHEeHMs (PeHOTHUIIa OpraHU3Ma B IPOIIECCEe ero OHTOreHe3a
3aBUCUMOCTb HECKOJIBKHMX ITPU3HAKOB OT JEHCTBHSI OJJHOTO T€HA
+: mpouecc BocCTaHOBJIEHUS psifa nospexaenuit JHK

CTENEHb MTPOSIBICHUS JOMUHAHTHOIO IIPU3HAKA Y TETEPO3UTOT
I:

VYBenuueHue IUIIONAHOIO YHCiIa XpOMOCOM IIYTEM ,[[O6aBJ'IeHI/ISI LEJIBIX XPOMOCOMHBIX Ha60pOB B

pe3ynbTaTe HApyLIEHUs] MEH03a
reTepOILION 1N

aHeYTUIoUIus

+: HOJIUILIIOU U

XpoMocoMHas ab0epanus
TPUCOMUS

I:
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Myranus, B pe3yiabTare KOTOPOU YHUCIO XPOMOCOM MOYKET U3MEHATHCS U CTAHOBUTHCS HE KPATHOM
rariouIHOMY Habopy

+: TeTEPOINION IS

IIOJINCOMMUS

MOJIUILIIOU NS

XpoMocoMHas abbeparus

TPUCOMUS

I:

XpomocoMHas ab0eparusi, Ipu KOTOPOH HAOII0JaeTCs Pa3phlB XpPOMOCOMBI U IIEPEBOPAUYMBAaHUE €€
yuacTka Ha 180°

TpaHCIOKanus

JTUIIenus

HEXBaTKa

+: MHBEpcUs

NyTUIAKALUs

I:

Myrtanus, o0ycloBI€HHAs U3MEHEHUEM MOJIEKYIISIPHON CTPYKTYpbI TreHa?
FeHOMHAas

CIIOHTaHHAas

WHTYIIUPOBAHHAS

+: TpaHCTeHaIus

TpaHCIOKaIus

I

[TpuunHbl, 00ycliaBIUBaIONINE T€HHBIE MyTAlIUH

+: U3MEHEHME M10CIEA0BATENIBHOCTH HyK1eoTH10B B JIHK
MOBOPOT ydacTka XpomocoMsl Ha 180 rpamycoB

MIOBOPOT y4acTka XpoMocombl Ha 90 rpanycos

KpaTHOE yBEJIIMYEHHUE YU CIIa XPOMOCOM

I:

I/ISMGHGHI/ISI, O6yCJ'IOBJ'ICHHI)Ie 3aMeHOH OOHOTO MJIM HECKOJIBKHUX HYKJICOTHAOB B IpCaACiax OAHOI'0
I'CHa, Ha3bIBArOT

+: FTEHHBIMU MyTalusAMHU

TCHOMHBIMU MYyTallUAIMU

XpOMAaTUAHBIMU MyTallUAMU

XPOMOCOMHBIMU MYTallUAIMU

KpatHoe yBenuueHne KoauyecTBa XpoMOCOM
raMeToreHe3

OHTOT€HE3

+: TOJIUILIOU IS

rariouus

Coenunenue HykineotunoB B Hutu JIHK mpoumcxoaut dvepe3 yriieBoJ OJHOTO HYKJIEOTHAA U
dhochopHYIO0 KUCIOTY COCETHETO Omaroaaps
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BOJIOPOJIHOM CBSI3U

ruaApohoOHOM CBSI3H

BOJIOPOJIHOM M KOBAJICHTHOM CBA3IMH
+: KOBaJIEHTHOM CBS3H

L

VY noToMcTBa MOTYT MOSBUTHCS HOBBIE MPU3HAKH, HE CBOMCTBEHHBIE POJIUTEISAM

+: Tak KaK y IOTOMCTBA POAUTEIHCKHUE T'€HbI COYETAIOTCSI B HOBBIX KOMOMHAILIMSX
MOCKOJIbKY B TaMeTaxX POAUTENEH 4acTO MPOUCXOAAT MyTallUH

MIOCKOJIbKY TPU OTIOIOTBOPEHUH T'aMEThI CIIMBAIOTCS CIIy4aifHO

TaK KaK OJ[HY [MOJIOBUHY F'€HOB TOTOMCTBO IMOJIY4YaeT OT OTIa, a IPYryI0 OT MaTepu

V. MeHejieBcKas reHeTHKA.

[Tpu B3aumoielicTBUM reHOB oTHOIIeHHE B F2 Kak /7151 peHOTUIOB, TaK U JJI TEHOTHUIIOB paBHO 1: 2:
1

+: HEMOJHOE JOMUHHUPOBAHUE

CBEPXJIOMHUHHUPOBAHUE

KOMIUIMMEHTAPHOE JIUCTBUE

SMUCTa3

MTOJTUMEPHS

I

IIpy Tune B3aUMOJEHCTBUSA TI'€HOB y JOMHUHAHTHOIO ajlledsl B IE€TEPO3UTOTHOM COCTOSIHUM
oTMedaeTcs 0oJiee CHIIBHOE MPOSIBJICHNE, YEM B TOMO3UTOTHOM COCTOSTHHH

JOMUHHMPOBaHUE

KOOOMUHHPOBAHUC

HETIOJIHOE JOMUHHUPOBAHUE

+: CBEpXIOMUHHUPOBAHUE

DIIHCTAa3

I:

Jli1a HacneoBaHUs TPYII KpoBH yenoBeka (A,B,0) xapakTepeH THI B3aUMOJIEHCTBUS T€HOB
JOMHUHHUPOBAaHHE

+! KOZOMHUHHUPOBAHUE

HEINOJIHOE JOMUHUPOBAHHE

3MHCTa3

MIOJINMEPHS

I:

[Tpumepom ckpemmBanus AByX pac AYIIUCTOTO FOPOIIKAa UMEIOIINX Oelble I[BEeThI U naromux B F1
[[BETHI KPACHO-(DHOTETOBbIE MOXKET CITYKHUTh THUIl B3aUMOJICHCTBHS

HETIOTHOE TOMUHUPOBAHUE

CBEPX/IOMUHUPOBAHUE

+: KOMIUTUIMEHTapHOE JICHCTBIE

DIIMCTA3

TTOJTUMEPHS

I:

HpOTHBOHOJ’IO)KHLIfI KOMIINIMMCHTAPHOMY THUII B3aUMOJEUCTBHUS T€HOB
AOMUHHPOBAHUEC
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KOJOMUHHUPOBAHUE
HEMOJIHOE TOMUHUPOBAHUE
CBEPXJIOMUHUPOBAHUE

+: anucras

I

B3anMozeicTBre reHoB, IpU KOTOPOM pa3JIMYHbIE HEAJUICIbHBIE TEHBI MOI'YT OKa3bIBaTh JIEHCTBUE
Ha OJJUH U TOT K€ MPU3HAK YCHJINBAsl €r0 IIPOSBICHUS

IIOJIHOE JOMUHUPOBAHUE

CBEPXJOMHHHUPOBAHHE

KOMIUIMMEHTAPHOE IEUCTBUE

JIUCTA3

+: HOIUMEpPHS

I:

[Ipy MOHOTMOPUTHOM CKpPEIIMBAHUH YUUTHIBAIOTCS AIbTEPHATUBHBIC IPU3HAKU
+:1

2

3

KpaTHOE TarIouJHOMY Habopy

KpaTHoe 2

[TapHbIMU SBIAIOTCSA MPU3HAKU

+: )KENITBIA U 3€JICHBIN IIBET

JKETBIN 1[BET U IJ1ajiKasi IOBEPXHOCTh
YKEITHIN UBET U MOPIIMHUCTAS IIOBEPXHOCTh
3€JICHBIN IIBET U MOPIIUHKUCTAs IOBEPXHOCTD
MMAPHBIX TPU3HAKOB HET

AJenbHbIC TEHBI PACTIONIOKEHBI
B OJTHOM XpPOMOCOME

B Pa3HbIX XpOMOCOMax

+: B TOMOJIOTUYHBIX XPOMOCOMAax
B OJTHOM T'PYIIINE CHEIICHUS

B X 1 Y XpoMocoMe

I:

[Ipu meito3e anneabHbIe TEHbI

OKa3bIBAKOTCS B PA3HBIX XPOMOCOMAX OJXHOM KIIETKH
+: OKa3bIBAIOTCS B PAa3HBIX KIIETKAaX

OKa3bIBAIOTCS B Pa3HBIX JIOKYCaX OJHON XpPOMOCOMBI
4acTh B SIWLEKJIETKAX, 4aCTh B CIIEPMATO30MAaxX
aJUIEIIbHBIE TeHBI IIPU MEW03€ HE paclpeaeIItoTCs

I:

AJ'H)TepHaTI/IBHI)Ie IIPU3HAKH 3aKOJUPOBAHEBI
B OTHOM U TOM XK€ JIOKYCC OI[HOﬁ XPOMOCOMBI
+: B aJUIEIBHBIX T'€HAX TOMOJIOTUYHBIX XpOMOCOM
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B HCAJICJIBbHBIX I'€CHaX 'OMOJIOTUYHBIX XpOMOCOM
B ITOJIOBBIX XpOMOCOMAaX
I:

I".Menpenb n3opai ropox 00bEKTOM CBOMX UCCIICOBAHUIA MO MPU3HAKAM
MEPEKPECTHOOTBLISFOIIUECS

+: CaMOOTBUISIOIINECS U OJHOJICTHUEC

OJTHOJICTHUE U TIEPEKPECTHOOTBUISFOIIUECS

MHOTOJICTHHE

HE MMEIONINE KOHTPACTHBIC TPU3HAKH

L

['enbl mapHbIX MPU3HAKOB B KJIETKAaX

+: CKJIaIBIBAFOTCS U3 POJIUTEIILCKUX raMeT
MEePEXOJIAT MO HACIIECTBY
00BEIUHSAIOTCS CIIYJaitHO

MIPU CIIMSTHUU YUCTHIX TaMET

TIPU CIIMSTHUU THOPUIHBIX TaMET

I

VY rulpu10B NepBOro NOKOJIEHUS 00Pa3yrTCsa raMeThl
+: YUCTBIC M HETUOPHTHBIC

TUOpPHTHBIC

MOJTYTHOpUTHBIE U HETUOPHIHBIC

rameThbl He 00pa3yroTcs

I:

CrpykTypa ogHOro OenKa onpeaenseTcs
IPYIIION TE€HOB

+: OJHUM I'€HOM

onHoi monekynon JITHK
COBOKYITHOCTHIO '€HOB OpraHu3Ma

I:

CueneHo HacnenyTces

7IBa OIMHAKOBBIX aJUIENSI OJTHOTO TeHA
JIBa pa3HbIX aJlieNs OJTHOTO T'eHa

+! aJJIe Iy pa3HbIX '€HOB

HET BEPHOI'0 OTBETA

I:

dopMa B3aMMOJECHCTBHS, NPOTHUBOIOJIOKHAS KOMIUIEMEHTAPHOCTH, KOTJa OAWH TI'€H MOKET
MOJABJIATH ACUCTBUE APYTOro reHa

+: 3ImucTas’

MIOJIUMEPUS

IJIEHOTPONUS

JKCIIPECCUBHOCTD

I:

FeHBI, PacCIIOJIOKCHHEBIC B OJIHOI\/’I XPOMOCOME, HACIICAYIOTCSA COBMECTHO COIJIACHO 3aKOHY
+: 3aKOH CIIEILIEHHOTO HACIE€IOBAHUSA
3aKOH HEC3aBUCHUMOTI'0 PaCIIpCACICHHA ITPU3HAKOB
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THUIIOTE3a YUCTOTHI 'aMCT
3aKOH PaCIICIIIICHUS.
I:

[Tpu ckpenBaHUY THOPUIOB TIEPBOTO TOKOJICHHUSI IPYT C IPYTOM B OTOMCTBE MOSIBIISIFOTCSI 0cO0U
(beHOTUIINYECKU HE MOX0XKHE Ha POAUTEINEH COrIaCHO 3aKOHY

+: 3aKOH pacIEIICHNUA

3aKOH HE3aBUCUMOI'0 HACIIEIOBaHUA

CLIETIIIEHHOE HAClIEI0OBaHUE

KPOCCHUHIOBEP

['eHbl, pacnoyio)KEHHBIE B OJHUX U TEX K€ JOKYCaX T'OMOJIOTMYHBIX XPOMOCOM U OTBETCTBEHHBIE 32
pa3BUTHE OJHOIO IIPU3HAKA HA3BIBAIOT

+: allJICIIbHBIMA

JIOMHUHAHTHBIMU

HeaJJICJIbHBIMA

peLEeCCUBHBIMUA

I

[IposiBieHune AByX aJUIEIbHBIX TEHOB HA3bIBACTCS
+: KOZOMHUHHUPOBAHUEM

IJICHOTPOIHEH

3MUCTA30M

JIOMUHUPOBaHUEM

I:

SIBnenue, KOraa OAVH reH OnpeiessieT Pa3BUTHE HECKOJIBKUX MPU3HAKOB HOCUT Ha3BaHUE
+: INIEHOTPOIIUH

JOMUHUPOBaHUSA

CLEIIJICHHOTO HACJIEI0BaHUS

JIHUCTa3a

I:

YucTtoit THHEH HA3bIBAIOT:

+T0TOMCTBO, HE Jar0IIee pa3HOOOpa3us M0 U3YyIaeMOMY ITPU3HAKY
pa3zHoo0pa3HOe MOTOMCTBO, TOMYYEHHOE OT CKPEUIUBAHUS pa3HBIX 0coOei
Mapy poauTeIIeH, OTINYAOIIMXCS APYT OT IPyra OJJHUM TPU3HAKOM
0Cco0M OJTHOTO BUJA

[Tpu ckpemnBanuu Beicokopocibix (C) pacTteHuit Ob110 monydeHo 25% ceMsiH, U3 KOTOPBIX BBIPOCIIN
HU3KOPOCIble pacTeHUsl. KakoBbI FT€HOTUIIBI HU3KOPOCIBIX PACTEHUM?

Bce CC

+Bce cc

Bce Cc

50%Cc

50% cc

I:
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AHanuzupyroniee CKpeluBaHue IPOBOJAT ISl TOTO YTOOBI:
y3HaThb KaKOH ajuiellb JOMUHUPYET

y3HaTh KaKOH aJlIelIb PELIECCUBEH

BBIBCCTHU YHUCTYIO JIMHUIO

+BBISIBUTH TE€TEPO3UTOTHOCTH 110 ONPEICICHHOMY MPU3HAKY
I:

N3 omo10TBOPEHHOW SIMUEKJIETKH Pa3BUBACTCS MAJbUYUK, €CJIM B 3UTOTE OKA3aJICd XPOMOCOMHBIN
Habop:

22 ayrocoMsl + Y

22 ayrocoMsbl + X

+44 ayrocomsl + XY

44 aytocombl + XX

I:

DEHOTUTTNIECKOE TTPOSBICHUE OJHOTO aJUIENsl Y TeTEPO3UTOTHON 0co0u
PEIECCUBHOCTD

aJlJIE€JIbHOCTD

+IOMHUHAHTHOCTb

pEKOMOWHAIIHS

IX. XpomocomHasi TeOpUA HACIIECTBEHHOCTH
I:
KTo BriepBble onucall moBeeHue XpOMOCOM BO BpEMsI MUTO3a?
Mennens
I'epTBUY
bosepu
+®neMuHr
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

+CettoH u bosepu

Yotrcon u Kpux

e ®pus u Koppene

I:

Kto n3 yuensix B 1909rony 3ameHun nouatue Gakrop TEPMUHOM TeH?
I'epmax

drnemMuHr

+Horancen

CotToH

I:
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Kakwne reHnl Ha3pIBaIOT CIIETIJICHHBIMU?
OTBEYAIOUIUE 32 JOMUHAHTHBIC MPU3HAKU
OTBEUAIOIIUE 32 PELIECCUBHBIC MPU3HAKU
+iexalue B OAHOM U TOM K€ XPOMOCOME
JIeXKalre B MOJIOBBIX XPOMOCOMAaX

I

Uro oOpa3syer rpymnsl clerieHus?

+TeHBbl, KaKol JINOO0 OTHON XPOMOCOMBI

T'CHBI ITapbl TOMOJIOTHYHBIX XpPOMOCOM

T€HBI, HAXOAAIINECS TOJIBKO B ITOJIOBBIX XPOMOCOMAx
BCC JIOMHUHAHTHTHBIC I'CHbI

I:

Kaxkue reHsl He MOAYUHSIOTCS MEHIEICBCKOMY MPHUHITUITY HE3aBUCUMOT'O PACIICTUICHHS ?
+TeHbl, MPUHATICKAIINE K OJTHOM TPYIIE CHETUICHUS

aJIjIeJabHbIE TEHBI

TEHBI ITOJIOBBIX XPOMOCOM

TEHBI AyTOCOM

I

Kakue ¢heHOTHIIBI Ha3bIBAIOTCSI PEKOMOMHAHTHBIMU?
(EHOTHITBI 0OCOOH C POAUTEIECKUMHU (PEHOTHITAMHU
(EHOTHUIIBI 0COOH TOIBKO C PEHOTHIIAMH caMIla
(eHOTHUITBI 0COOU C PEHOTUTIAMHU TOIHKO CAMKH
+deHoTUITbI 0cOO0U C HOBBIMHU COYETAHHSIMU IIPU3HAKOB
I:

B xakoMm ciydae qBa uim 60s1ee reHOB Ha3bIBAIOT CIETICHHBIMHE?

€CJIM TOTOMKH C HOBBIMU TE€HHBIMH KOMOWHAITMSMHU BCTPEYAIOTCA Yalle 4YeM pOJIUTEITbCKUE
(beHOTUTIBI

+ecIu TMOTOMKH C HOBBIMH TE€HHBIMH KOMOHWHAIIMSIMH BCTPEYAIOTCS PEXE YEeM POTUTENIbCKHE
(heHOTHUTIBI

€CJIM BCE TOTOMKH COXPAHSIOT TOJIBKO POAUTETHCKUE (PEHOTHUTIBI

€CJIM BCE TIOTOMKH SIBJISIFOTCSI PEKOMOMHAHTHBIMU

I:

Yro Takoe xuazma?

+X-o0pa3Hast purypa, BO3HHKAIOMIAs B pe3yJbTaTe 0OMEHa MEXIY ABYMSI XpOMAaTHIAMH BO BPEeMs
npoda3ssl I Meiioza

X-o0pazHast ¢purypa, BOSHUKAIOMAs B pe3yabTaTe 0OMeHa MEXIy ABYMs XpPOMOCOMaMH BO BpeMs
npodassl I Meiioza

X-o0pazHas ¢urypa, BO3HHKAIOIIAs B Pe3y/IbTaTe OOMEHa MEXIY JBYMS XpPOMAaTHIaMH BO BPEeMs
MHUTO32

X-o0pazHast ¢purypa, BOZHHKAIOIIAs B pe3ybTaTe 0OMeHa MEXIy JBYMs XpPOMOCOMaMH BO BpeMs
npoda3zsl Il meitoza

I:

O 4eM CBUIETENbCTBYET YAaCTOTa PEKOMOMHALINI?
BCE T€HbI HAXOJATCS B XpPOMOCOME
+Bce reHbl TMHEWHO PacIoIOKEHbI BI0JIb XPOMOCOMBI
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MC)KIIy Ir¢HaMn paCHOJIO)KeHHBIMI/I B cepem/IHe XpOMOCOMLI KpOCCI/IHFOBep HpOI/ICXO,ZLI/IT qalie
KPOCCHUHTOBEP MEKy TOMOJIOTHYHBIMUA XPOMOCOMaMH HE TIPOUCXOIUT
I:

UYrto Takoe mopranuaa?

MECTO 00pa30BaHUs XHa3M

KOJIMYECTBO PEKOMOMHAIINN MEXTy TeHAMH

+eMHMIIA PACCTOSHIS MEX]ly TCHAMHU HAa TCHETHUECKOM KapTe

HAUMEHbIIIEE PACCTOSIHIE MEXKIY TeHaMU Ha TeHETUYECKON KapTe
I:

Kakue mosioBsie XpOMOCOMBI UMEIOTCS Y CaMIila HACEKOMBIX ?
XX

Xy

+XO

YO

I:

Kaxkoit u3 nmepeunciieHHbIX TEHOTUIIOB HMEET YeJIOBEK OOJIBHOM reMOpUIHeH?
XHxH

XH xh

Xy

+XPy

I:

Mo:xeT i IPU3HAK, CIEIUICHHBIN € TI0JIOM NIEpPeIaBaThCsl OT OTIA K ChIHY?
aa

+HeT

Jla, eCJIM oTell 00JIeH

TOJIBKO B TOM CJIy4ae €CJId y OTIa PUCYTCTBYET JOMUHAHTHBIN aJlielb

I

I'ie pacrosio’keHbl roJIaHIPUYECKUE TEHBI?
B ayTOCOMAax

B IIOJIOBBIX XpOMOCOMAX

TOJBKO B X XpOMOCOME

+TOIBKO B Y XpOMOCOME

I:

[Ipu ckpemuBaHUM TETEPO3UTOTHOTO IO OJHOM TMape MPU3HAKOB PACTEHUS C PEIEeCCHBHBIM
TOMO3UTOTHBIM PACTEHHEM JI0JIsI TOMO3UTOT B IOTOMCTBE COCTaBUT:

0%

25%

+50%

75%

100%

I:

HpI/I CaMOOIIBUICHHUHU TCTCPO3UTOTHOI'O BBICOKOPOCJIIOTO pAaCTCHUA Iropoxa (BBICOKI/Iﬁ CTC6CJ’IB - A )
J10s1 KapJIMKOBBIX PACTEHUM paBHA!

+25%

50%
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75%
0%

Ckobko THIIOB Tamet oOpasyet 3urora CcBB ecnu renst C u B, ¢ 1 B HacneayroTcst cuemnyieHo?
1

4

3

+2

I:

Y matepu 1rp kpoBu (jj), y ceiHa 1rp. kpoBH (jj). MyxuuHa, ¢ Kakoi Ipynmnoid KpoBU HE MOKET
CUHMTATHCS OTIIOM peOeHKa?

lrp. (jj)

2rp. (%))

3rp.(J%))

+4rp. (JA JB)

I:

Yactota kpoccunroepa mexay reHamu A u B - 9%; B u C - 22%; A u C - 13%. KakoB BepoATHbIN
HOPSIJIOK PACIIOJIOKEHUS TEHOB B XpPOMOCOME €CITH U3BECTHO, YTO OHH CIECTUICHBI?

B-A-C

+C-A-B

B-C-A

A-C-B

X. BosuuknoBenue xxu3Hu. Ilpoucxoxaenne METAZOA.

Kak Ha3bIBaeTcsi TeOpHsl BOSHUKHOBEHMSI KU3HU HA 3eMJie, COIJIaCHO KOTOpPOM U3Hb 3aHECEHa Ha
Hally IUIaHETy U3 BHE?

KpeanuoHu3M

+maHcnepMus

TEOPHUsI CTALIHOHAPHOI'O COCTOSIHUSA

CaMOIIPOM3BOJILHOE 3apOKICHNUE

Kak Ha3piBaeTcs TeOpHs BOZHMKHOBEHHS JKU3HU Ha 3€MJI€, COIVIACHO KOTOPOM KM3Hb BO3HUKJIA B
pe3yabpTaTe KaKoro-TO CBEPXbHECTECTBEHHOTO COOBITHS?

+tKpeannoHu3M

HaHCIepMUs

TEOpUs CTALIMOHAPHOTI'O COCTOSIHUS

MaHCIepMUS

Teopust BOBHUKHOBEHHSI )KU3HH Ha 3eMJIe paclipocTpaHeHHas B [peBHeM Kurae, Basmiione u Erunre
B Ka4€CTBE AJIbTEPHATUBbI KPEAllUOHU3MY:

TEOPHsI CTALIMOHAPHOTO COCTOSIHUS

[IaHCIIepMUs

+CcaMONpPOU3BOIBHOE 3aPOKICHHE
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OMOXUMUYECKAS IBOJIIOLUS

I:

Teopust BOSHUKHOBEHHS JKM3HHU, COTJIIACHO KOTOPOM, 3eMJIsl HUKOT/1a HEe BO3HHUKAJA, a CYIIeCTBOBaIA
BCYHO:

CaMOTIPOU3BOJIBHOE 3apOXKICHUE

KpealuoHu3M

+Teopus CTAIlMOHAPHOTO COCTOSIHUS

I

Jnis kakoil Teopuu BO3HUKHOBEHHMS KM3HHM Ha 3eMJle CaMbIM TPYAHBIM SBIsieTCS OOBSICHEHHE
MOSIBJICHUSI CITOCOOHOCTH JKMBBIX CHCTEM K CAaMOBOCIIPOU3BEICHHIO?

TGOpI/ISI HaHCHepMI/II/I

+0HMOXUMUYECKAast DBOJIIOLIH

KpealnuoHu3M

TEOPHS CTAIIMOHAPHOTO COCTOSTHHS

I:

Cornacno M.11.MeuHuKOBY, BBIICHEHHE BOIIPOCA O MPOUCXOKACHUN MHOTOKJIETOUYHBIX HEOOXOAUMO
JUUISL TOT'O, YTOOBI:

+1onyunTs QyHIAMEHT AJIs CPAaBHUTEIbHONU MOpdoioruu

MIPABHJIBHO TOJIKOBATh KJIIETOUHYIO TCOPHIO

MOHSTH TEOPUIO 3aPO/IBIIIEBBIX JTUCTKOB

BBISICHUTH IPOUCXOKICHUE TEPBUYHBIX TKAHECH U OPTaHOB

I:

Kto 6511 aBTOpOM THIIOTE3RI ["acTpen?
N .MeunnkoB

+9.I'ekkenb

P»oi1 JIankacrep

A KoBaneBckuit

I

B ocHoBy, kakoit runote3sl npoucxoxaenns METAZOA nerna uiest 0 TOMOJIOTHH 3apOIbIIIEBBIX
JUCTKOB Y BCEX MHOTOKJIETOYHBIX KUBOTHBIX ?
+runoresa ['actpen O.I ekkens
runoresa mianyisl P.Jlankacrepa
runore3a Paromureruisl 1.MeunnkoBa
TUIIOTE3a UEIUTHOJIIpU3aly
I:

[TepBoii ¢punoreneTnueckoit cragueii no I'ekkento ObLI:
+0/IHOKJIETOYHBIN aMe0000pa3HbIil OPraHu3M

KOJIOHHST aMe0000pa3HbIX KJIETOK

Mopest

Onacrest

racrpes

I:

s xoro U3 aBTOPOB THIIOTE3 MPOUCXOXKIAECHHUS MHOTOKIETOYHBIX BaxkHeHInM "opyauem" ObLI
OMoreHeTHYeCKuil 3aKoH?
T.I'ekcin
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P.JIankacrep
N .MeunukoB
+09.I'ekkenn
I:

Kakum nytem "actpest o6pazoBasiack u3 biaacten?
MyTeM 3MUT AU

MyTeM MMHO0TUHN

MyTeM JeJIMUHAIIIN

+11yTeM UHBaruHauu

I:

Kaxkue xuBoTHBIC, cornacHo aenenuto P.Jlankactepa Bxoasat B rpynny Diploblastica?
MpOCTEUIINe

+TKUIIEYHOIIOJIOCTHEIE

HACEKOMbIE

MJICKOITUTAIOIIUE

I:

Kak Ha3bIBaJICSl OJTUH M3 TICPBUYHBIX OPTaHOB (DaroUTEIUIbI?
+KHHOOJIaCT

OsacTomnop

Oacrogepma

MTOJIUILIACT

Kto mpeanonaran, yro numennas pra [nanyna siBnsercs oommm npeakom Bcex METAZOA?
N.MeuHukoB

+P»sii Jlankacrep

O.I'exkenb

A .KoBanesckuii

I:

Yro crnenyer cuntaTh HepocTaTtkoM Teopun P.Jlankacrepa?

+TIEepBUYHBIN TUII TACTPYJISILUU €CTh ACIIAMUHALUSA

¢du3nonaoruueckoe 000CHOBaHHUE TUIIOTE3bI

MIEPBUYHBIN THII TACTPYJISALUN €CTh NUHBATMHALINS

CChUIKa Ha SMOpUOHAIbHOE pa3BuTHe Hanbosiee npuMUTUBHBIX METAZOA
I:

Uewm, no muennto Y. MeuHHKOBA, OCYIIECTBIISUIOCH MUTAHUE TIEPBUYHOTO METa300Ha?
MICEBAOIIOIUSIMU

+)K1"yTI/IKOBBIMI/I KJICTKaMH

MEPBUYHBIM PTOM

(daromuTo30M

I:

Kaxkoii u3 crioco6oB TacTpyJIAlUH ABJIACTCA HanOoJee ,Z[pCBHI/IM?
+UHBaruHaisa

JACIISIMHUHaI U

HMMUTI'palusa
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300U

I:

Kto u3 NEPCUUCICHHBIX YUCHBIX MMOAACPKUBACT TCOPUIO I_IC.]'IJ'II-O.]'I?IpI/I?)ElLII/II/I‘.7

O.I'exkens
P.Jlankacrtep
+1. Xamku
T.llIBanH
XI.Teopus 3BoI0LUA

ABTOp TEOpUU HBOJNIOLMU B OCHOBE, KOTOPOM JIEKHUT YINpaKHEHHUE M HEYIpaKHEHUE YacTeu

OpraHu3Ma M HacjelI0BaHue MPUOOPETEHHBIX TPU3HAKOB:
Mennens

Mopran

+Jlamapk

Jlunuen

JlapBuH

I:

B uem coctout Hanbonbimmii Bkiazg JapBuna B HayKy?
JI0Ka3aJj CyIleCTBOBAaHUE IBOIOLUN
+00BSACHUI, KaK IBOJIIOLNS MOYKET TPOUCXOIUTD

MMpCIJIOXKUII HICKO CUHTE3a ABOJIFOIIMOHHOM TCOPHUU U TCOPHIO HACICACTBCHHOCTHU

OTCTauBaJI IIOCTOSIHCTBO BHAJA
I:

Yto cocTaBisieT OCHOBY HCOAapBUHU3MA NI CHHTETHYECKOMH TCOPUU 3BO.]'IIOI_II/II/I‘.7

+u3yyeHne NonyaAIMOHHON T€HETUKHU
bunoreHeTUYECKUH 3aKOH

u3ydeHue GakTopoB CPEJIbl, BIHUSIIONUX HA PEHOTUNMHMYECKUE TTPU3HAKH

M3y4EHUE HOPMBI PEaKIIMU BUJIAa B TONYJISLIUH
I:

Urto ompenenser 4acTOTy aJuiess B OMYJIAIUn?
YKCJIO OPTaHU3MOB B OMYJISLIUN

YHUCJIO TOMO3HUIOT B MOMMYJIALUA

YHCJIO TE€TEPO3UTOT B MOIMYJISILIUU

+4yuncio OpraHnu3MOB HECYIIHUX I[&HHI;IfI aJlJICJIb
I:

Kakoe 13 yTBep:k/IeHH HE OTBEUaeT yCIOBHSIM paBHOBecHs Xapau - BaitnGepra?

pa3Mephl MOIMYJISIIUN BETUKH
HOBBIE MYTallUl HE BOSHUKAIOT

CMapuBaHUE MMPOUCXOIUT CIYIAHBIM 00pa3oM
BCE T'CHOTHIILI OJUHAKOBO MJIOJOBUTHI
+TIOKOJICHUSI TIEPEKPHIBAIOTCS

I:

B kakom ciyuae He efcTByeT 3akoH Xapau - BaitnOepa?
+TOMYJSIUY OTPAaHUYEHBI 110 YHCIEHHOCTH
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Pa3MCEPELI MOIMYJIAIUU HCOTPAaHUYCHHO BCJIMKU
HE IIPOUCXOOUT 0T6opa I10 IINIOJOBUTBHIM I'€HOTUIIAM
HC NPOUCXOAUT HU SMUTPALIMU, HA UMMHI'pALIUA

I:

bnaronapst ueMy B HEOOJIBIINX TOMYJISIHIX TETEPO3UTOTHBIE 0COOU PAHO MIIH MO3/IHO UCYE3at0T?
MIPUHIIAIT OCHOBATEJISI

+npetid renon

MAaHMUKCHS

JMBEPTeHINS BHYTPHU TIOMYJISIIIAA

L

P€3yJIBTaTOM MUKPO3BOJIIOLIUHA SABJISICTCA:
MOSIBJIEHUE SHIEMHUKOB

OMOJIOrMYECKUI perpecc
+BHUI000pa3oBaHue

OMOJIOTMYECKUI TTPOrpecc

I:

PacxoxxieHre mpru3HaKkoB Cpeiy TPYIIBI OPTaHU3MOB, BO3HUKIIIUX OT OOIIETO MPeaKa, Ha3bIBACTCS:
KOHBEPreHIus

+aUBEPTEHLIUS

napauiesu3M

duneTudyecKas BOIIOLHUS

I:

bnaronaps uemy B KaXJ0W MOMYJISILIMU CO3JAETCs XapaKTEePHbIN Ui Hee reHO(OH I, OTIMYHBIN OT
JPYTUX HOMYJIsALnid?

MIPUHIUITY OCHOBATEIA

npelidy reHoB

+IIaHMUKCHUHA

YBEJIMUYEHHUIO 0CO0EH TOMO3UTOTHBIX MO PEIIECCUBHOMY aJUIEIIO

I:

Yro saBisieTcs 2I€MEHTapHON BOJIIOUPYIOLIEN €TMHALIEH?
0co0b

BU]

oMYA

reH

I:

UTto sBIsIETCS 3JIEMEHTAPHBIM IBOJIIOIIMOHHBIM MaTepUaIoM?
+MyTaluu

MOMYJISIIUOHHBIE BOJIHBI

reHodoHT

npeiid TeHoB

Kakoii u3 nepeuncieHHbIX (pakTOpOB HE ABISETCS 3JIEMEHTAPHBIM IBOJIFOLIMOHHBIM?
MYTaLMOHHBIN IIPOLIECC
+IUBEPreHIUs
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HU30JISIUS
MONMYJISIIIMOHHBIE BOJIHBI

€CTECTBEHHBIH 0TOOP
I:

UYTto Takoe MonyJIsIMOHHbBIE BOJIHBI?

CE30HHbIEC U3MEHEHUS YCIOBUM 0OMTaHNUS B NOMMYIISILIMU
W3MEHEHUE COOTHOIICHHS CAaMIIOB M CAMOK B TIOMYJISIIAN
+U3MeHEeHNEe YHCICHHOCTH 0c00eH B MOMYIISALNN
MEePUOINYECKOE U3MEHEHUE TeHO(OH 1A TOMYIISAIIUN

I

UYro, Hapsay ¢ MyTallMOHHBIM IIPOLIECCOM SIBIISIETCS IOCTABLIMKOM 3JIEMEHTAPHOTO 3BOJIIOIIMOHHOTO
Marepuaia?

W30JISILMS

+IONyISUOHHBIE BOJIHBI

npeii¢ reHoB

paciimpeHue apeana

I:

Kakoii Tun u30ms1uu BO3HUKAET B pe3ynbTare (hparMeHTaIH apeasia MaTepUHCKOro Buaa?
SKOJIOTHYECKAs

ATOJIOTHYECKAs

TCHETHUYCCKAas

+reorpaduyueckas

I:

Kakass u3ossiiust qocTuraercs TeM, 4TO JIB€ TPYMNIBI OPraHU3MOB, XOTS U OOUTAIOT B OJHOU
reorpaduueckoii 0061acTu, pacceNisOTCs B pa3TUYHBIX SKOJIOTHYECKUX YCIOBHSIX?

reorpaduyeckas

+3KOJIOrHYeCcKag

reHeTH4ecKas

3TOJOrHYeCKas

I

Kakas 13 nepedniciieHHbIX (OpM HE OTHOCUTCS K (hOpMaM €CTECTBEHHOIo oTOopa?
JBUKYILIAN

CTaOUIN3UPYIOLIUI

JU3PYITUBHBIN

JIMBEPreHTHBIN

+KOHBEPIeHTHBIN

I:

JeticTBue, kakoit hopmbl 0TOOpPa OCOOCHHO 3aMETHO MPU U3MEHEHUH YCIIOBUHN CpeIbl?
€CTECTBEHHBIH 0TOOp

+IBUKYLINI 0TOOD

CTaOMIIM3UPYIOLIHIA 0TOOP

TU3PYITUBHBIN 0TOOD

I:

Kakas ¢opma orGopa mpUBOAUT K pacnajy NpexxHeld popMbl U 0TOOPY HE OAHOM, a IBYX U Oosiee
pa3IMYHbIX HOPM peaKIuu?
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UCKYCCTBEHHBIH 0TOOD
JBIDKYIIHN 0TOOP
+IU3pYNTUBHBIN 0TOOP
CTAOMITM3UPYIOIIHA 0TOOP
I:

B npouecce aBomronuu 1o AEMCTBUEM ABUKYILIUX CUII TPOUCXOIUAT
CaMOPETYJISIIHS B YKOCUCTEME

KOJIeOaHNE YMCIIEHHOCTH MOMYIISALUI

KPYrOBOPOT BEIIECTB M MPEBPAIICHUE SHEPTHH

+dopMupoBaHUE MPUCITOCOOIEHHOCTH OPTraHU3MOB

I:

HacnencTBeHHast ©3MEHYMBOCTD UIPAeT OOJIBIIYIO POJIb B IBOJIIOLMH, TAK KAK OHA CIIOCOOCTBYET
YMEHBIICHUIO TeHETHYECKON HEOJHOPOIHOCTH 0COOEH B MOMYJISIIIUA

+yBEJIIMYEHUIO T€HETUUECKOW HEOHOPOAHOCTH 0co0€H B MOMYJIALUN

CHIDKEHHIO 3()(DeKTHBHOCTH €CTECTBEHHOTO 0TOOpa

HOBBIIIIEHUIO YUCIIEHHOCTH 0CO0€H B NOMYJISLUH

I:

Kaxoit oT60p coxpaHsieT ocoOu co cpeiHeld HOPMOM IMoKa3aTes npu3Haka?
+CcTaOMIIU3UPYIOLIHA

JBHKYIIHMA

HCKYCCTBEHHBIN

JU3PYITUBHBIN

I:

K ABIXyIIMM CHITaM 3BOJIOIIMHA OTHOCST
MHOrooOpasue BUJI0B

+00pB0Yy 3a CYIIECTBOBAHUE
BU000pa30BaHue

PUCTIOCOOTIEHHOCTh

I:

B pesynbpTaTe B3aMMOIEHUCTBUS ABUKYIIUX CUII DBOIIOLUN B IIPUPOJIE IPOUCXOAUT
PA3SMHOXCHUC OPTaHN3MOB

U30JA1 U

MYTallMOHHBIN MTPOLIECC

+00pa3oBaHue HOBBIX BHUJIOB

I:

Ponb perieccuBHBIX MyTaIluid B 3BOJIOIUNA COCTOUT B TOM, YTO OHH
MPOSIBJISIIOTCA B IIEPBOM MTOKOJIEHUHU

+SIBJISIOTCS] CKPBITBIM PE3E€PBOM HACIICICTBEHHOW U3MEHYMBOCTH
KaK IpaBujIo, BPEIHBI JIJIs1 OpraHu3Ma

3aTparuBalOT T'€Hbl COMAaTHYECKUX KJIETOK, a HE TaMeT

I

[Tporecc, obecreunBaroIi pa3MHOKEHUE U BBDKUBAHUE 0COOEH ¢ TIOJIE3HBIMH B IAaHHBIX YCIOBUSIX
Cp€Abl IMTpU3HaKaMu, Ha3bIBaOT

HCKYCCTBEHHBIM OTOOPOM

00pb00ii 3a CyIIeCTBOBAaHUE
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+ecTecTBEeHHBIM 0TOOPOM
BHJ1000pa30BaHHEM
I

Haubonee HanpsokeHHON hopMoit OOpHOBI 32 CYIIECTBOBAHUE CIYUTAIOT
MEXBHIOBYIO

+BHYTPUBHIOBYIO

C HEOJIArONPUSATHBIMU YCIIOBUSIMH CPEJIbI

C aHTPOIIOTCHHBIMU (paKTOpaMu

I:

OT60p ocobeli ¢ YKIOHSIOITUMUCS OT CpeIHEH BETMYMHBI MPU3HAKAMH HA3bIBAIOT
+ABMKYILIUM

CTAOMITM3UPYIOIIHM

HCKYCCTBEHHBIM

JU3PYNTUBHBIM

I:

C noszunuu 3BomtoIMOHHOT0 yueHus Y.J/lapBuHa, m00bie TPUCTIOCOOTICHHSI OPTaHU3MOB SIBIISIOTCS
pe3yapTaToM

npeiida reHoB

U30JISIIAH

MyTalui

+ecTecTBEeHHOTO 0TOOpa

I:

Ycunenue B IPUPOHOI MOMYJISIIMY MYyTAlIOHHOTO IIpoliecca
+moBsimIaeT 3pPEeKTUBHOCTH €CTECTBEHHOTO 0TOOpA
obecrieunBaet peiid reHoB

YBEJIMYUBAET YUCIEHHOCTh 0cO0ei

YCKOpsIET KOJIeOaHNE YUCIIEHHOCTH MOMYJIALUI
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7. YueOHO-MeTOAUYEeCKOe o0eceueHrne TUCIUILITUHBI

7.1 OcHOBHAas JIUTEPATypa

1. O6mas 6uonorus: yuebHoe nocodbue / H.B. Kupumnosa, O.M. Cnacenkosa, B.1.dupcosa,

O.P. Bennukac. - 3-e uzg., nepepad. u gom. - Cno6.: M3a-so CITXDA, 2010. - 108 c.

2. buomnorus: yuebHnoe nocodbue / H.B. Kupmmoa, O.M. CnacenkoBa, O.P. Bennukac. f.T.

Tpwmc, M.I'.MemepsikoBa, A.U. Cnacerkos. - Cni6.: 3n-Bo CIIX®DA, 2011. - 144 c.

3. 3Baan, P.I. Menmununckas Owoisioruss u oOmas remeruka: Yuebouumk / P.I'. 3asgm, B.D.

byrBunosckuii, B.B. /laBb110B. - MH.: Beisiimas mk., 2012. - 496 c.

4. MamontoB, C.I'. O6mas 6uonorus / C.I'. MamonToB, B.b. 3axapos. - M.: Breicmias mikodna,

2010. - 317 c.

5. TIpocekos, A.}O. O6mas 6uosorust u Mukpoduonorus: Yueonoe nocooue / A.1O. IIpocekos.

- CIIG.: ITpocn. Haykwu, 2012. - 320 c.

6. Cusornazos, B.W. buonorus. O6mas 6uonorus: YueOnuk 1 ccy3oB / B.M. CuBornazos,

N.b. Aradonosa. - M.: [Ipoda, 2010. - 384 c.

7. Tynuxun, E.JM. OGmiast 6uonorusi ¢ 0CHOBaMH YKOJIOTUHU U IPUPOAOOXPAHHOM JAESITETbHOCTH:
Yyebnoe mocobue s Hau. mpod. obpazosanus / E.W. Tymukun. - M.: U1 Axanemus, 2013.

-384c.

7.2 lonoJiHMTEIbHASA JIUTEpPATypa

1. Onym O. Okonorus. M. Mup, 1988
2. SI6noxoB A.B. Ilonynsuuonnas 6uonorusa. M. Hayka, 1987

3. CimrocapeB A.A. buomnorust ¢ o0mieit reHeTHKou. u3. «Meauruaay. 1978

4. Kenuna H.1O., be3pyuxo 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 Illepuoanyeckue U3 1aHUA

1. Dkosorus

2. Jloknaasl Poccuiickoit AkaJeMuu HayK

3. U3Bectust PAH. Cepust Ouonoruueckas

4. AKTyaJibHBIE BOIIPOCHI COBPEMEHHOT'O €CTECTBO3HAHUS

7.4 UuTepHer pecypcshl

1. baza nannbix Pubmed crateil B OMonornyeckux 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 Meroauueckne YKa3aHUA K J1a00PATOPHBIM 3aHATHAM

1
2

. UsanoB U.B. I'eneruka. CoopHuk 3anay. Hanpuuk, 2012.
. Uennosa FO.C. Maiblif MpakTUKyM IO IUATOJOTMHU. M3aaTenbcTBO MOCKOBCKHI

YHUBKpCUTET, 1997.
3. ®enopoBa A.U., Hukonbckas A.H. [Ipaktukym no skonoruu. YueOHoe mocoOue. M.

r

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

5
6

ymanuT. usa. uentp BJIAJIOC, 2001.

. XpoMOocOoMHbIE 00JIe3HH YesoBeKa. /luarnoctuka u knuHuka. «Menunuuna» 1995.
. PyKOBOZICTBO K IPAKTUYECKHUM 3aHATHAM 110 Ouonoruu. M., «Meauruna» 1979.

. MaTepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CIUIIUHbI

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

. Mukpockon MBP -1 -5t

. Becol Top3uonnsie BT — 500 - Tt

. Hentpudyra LIIIM — 8 - 1t

. TepmocTar - 1- mr

. I'padmpoexrop — Jlekrop 1miT.

. Hoytoyk Acer (Aspire 9120) - 1t

. Tabmuupl, ciaiasl, KOJTOIUICHKH.

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

JUCT U3BMEHEHUW (JOINIOJITHEHU)

B pabouyro nporpammy no aucrumimae «bMOJIOI N S» no nanpasnennto 05.03.02.

['eorpadus (cneunansHocth ['eorpadus, bakanasp) na 2021-21 y4ueOnslii roa

/o

OnemenT (myHkT) PIT/]

[Iepeuenb BHOCHUMBIX
W3menenunii (HOMOTHEHMI)

[Ipumeuanue

OO6cyxaeHa 1 peKOMEH0BAaHA Ha 3aceJaHuu Kadeapsbl

IPOTOKOJI Ne OT «_ »
3aBenyronui Kageapoi

HaunmenoBanune kagenpst

IMoamucek, pacmidpoBka NOAIICH, AaTa
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