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Pe3ynbTaThl 0cBOeHMs AucHMIUTUHBI: «Buonorus» IIIICC3 (CIIO)
no cnerpanbHocTH: 38.02.01 DKOHOMHKA M OyXraJaTepcKuii yuer (o orpacisam)
TpeOoBaHUsl K pe3y/IbTaTaM O0CBOEHHUS AUCIUTLTMHBI:

3HaThb:

3-1- MecTo ¥ poji OUOJIOTMK B CHCTEME eCTeCTBEHHBbIX HayK, B (DOPMHPOBAHWK COBPEMEHHOM
€CTeCTBeHHOHAyUHOW KapTWHbI MHpPA, B TO3HAHWH 3aKOHOB IPUPOZbLI M PeIIeHHs] KU3HEeHHO-
Ba)KHBIX COL[UAIbHO-3TUUYECKHX, SKOHOMHUUECKHX, IKOTIOTHUeCKUX ITPODO/IeM ue/ioBeUeCTBa, a TakxKe
B peIlleHWH BOIPOCOB pallMOHAJBLHOIO MPUPO/IOII0/Ib30BaHus, B (DOPMUPOBAHUM 1[€HHOCTHOIO
OTHOIIIEHUS] K TIPUpPOjie, OOII|eCTBY, Ue/I0BEKY; O BK/aJe POCCUMCKUX M 3apyOe)KHBIX YUEHBIX -
610J10T0B B pa3BUTHe OMOJIOTMH; HAYYHOT'O 3HaHHsT; GYHKIIMOHAIBHOM TPAMOTHOCTH UesIoBeKa ZJIst
pellieHust )KU3HeHHBIX TIpo6siem;

3-2- OCHOBOIIO/IAraloIie TePMHUHbI U TOHATHS ( )KU3Hb, K/IeTKa, TKaHb, OpraH, OpraHu3M, BHU,
TIOMYJIALIMSI, SKOCKCTeMa, OrorieHo3, bruocdepa,, MeTabo/M3M, FOMeOCTa3, KJIeTOUHbIH UMMYHUTET,
buocuHTe3 Oesika, OMOMONMMEPBI, [UCKPETHOCTb, CaMOPETYJISIds, CaMOBOCIIPOM3Be[eHNe,
HAC/IeJCTBEHHOCTb, W3MEHUHMBOCTh, SHEPro3aBMCHMOCTb, POCT W PpasBUTHe); OMOJIOrHUeCKHe
TEOPUH: K/IeTOUHAsi, XPOMOCOMHasl, MYTAllMOHHasl, K/IOHA/JbHO-CEJIeKTHBHOIO HWMMYHHUTETa,
9BOJIIOL[HOHHBIE, OHOreolleHOHO3a, aHTPOIOreHe3a, IL[eHTPAAbHYI0 JOTrMY  MOJIEKY/ISIPHOM
OMO0JIOrMHK; 3aKOHBI: HAC/IeCTBEHHOCTH, CLIETVIEHHOI0 HAC/Ie[0BaHUs TIPHU3HAKOB, 3apO/IbIIIeBOr0
CX0/CTBA, (YHKIIMOHUPOBAHUSI SKOCHCTEM, TOMOJIOTMUHBIX PsZIOB, T€HeTHUECKOr0 PaBHOBECHS;
YUEHMs: O IIeHTpax MHOroo0pasuss W TPOUCXOKIEHUsS KYJbTYPHbIX PACTeHHH, O MyTAX MU
HarpaB/ieHHs1 9BOJIIOLMH, 0 Ouocdepe; mMpaBuia: MUHAMYMa, KOJOTHUECKOW MUPaMM/Ibl UKCE,
01MoMacChl ¥ SHEPTUH; TMIOTe3bl BOSHUKHOBEHUS KU3HU Ha 3eMiie;

3-3- 0 HeOOXOZMMOCTH 37J0POBOTO 00pa3a KU3HH; O HEOOXOZAMMOCTH COXpaHeHMs pa3HOoOpa3us
BU/IOB 1 9KOCUCTEM, KaK YCIOBHSI COCYIIIeCTBOBAHMS TIPHUPO/IbI U UeJIOBEUECTBa;

¥Y-1- packpbIBaTh COZiep>KaHHe OCHOBOIIO/IararoIuX OMOIOrMuecKX TEPMUHOB U TMOHSITUMN: )KU3Hb,
KJ/IeTKa, TKaHb, OpT'aH, OPraHu3M, B/, ITOMYJIALMs, SKOCUCTeMa, 61o1ieHo3, brocdepa; MeTabomm3m
(obMeH BellleCTB W TpeBpallleHHe SHepruu), romeocTa3 (camoperyJsiqus), OuocuHTe3 Oesika,
CTPYKTypHasi opraHu3alusi YKUBBIX CUCTEM, TMCKPETHOCTb, CaMOpeTyJIsLuS,
CaMOBOCIIPOM3Be/ieHre (PerpoAyKLusi), HacaeJCTBeHHOCTb, U3MeHUMBOCThb, SHEPTr03aBUCUMOCTb,
pPOCT U pa3BUTHe, YPOBHEBasi OpraHW3alys; paCKpbIBaTh COJep>KaHHEe OCHOBOIIOJIAraroIux
0MO0JIOTHYEeCKUX TEOPUM W TUTIOTe3: KIeTOYHOW, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIFOLIMOHHOM,
MIPOMCXO’K/EHHS KU3HU U UeioBeKa; PacKphIBaTh OCHOBOIIOJIATarolie 61ooruueckye 3aKOHbI U
3akoHoMepHocTH (I'. Menpensi, T.Moprana, H.W. BaBusnoga, 3. I'ekkensi, . Mrosnepa, K. bapa),
TPaHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTeMaM; pelllaTb OHMOJIOTHYeCKUe 3alaud, COCTaBJISTh
TeHOTUIMUYeCKWe CXeMbl CKDeIUBaHWs /sl pa3HbIX THUIOB HaC/Ie[OBaHUS TIPU3HAKOB Y
OpPraHWU3MOB, COCTABJISATH CXEMbI TIepeHOCa BeIeCTB M SHePrud B SKOcHcTeMax (Iery MUATaHWS,
TTUIIEBbIe CEeTH); BBIJEJISATh CYI|eCTBeHHbIEe TPU3HAKA CTPOEHUS] BUPYCOB, KJIETOK MPOKAPHOT U
9YKapUOT, OJJHOK/IETOYHbIX ¥ MHOTOK/IETOYHBIX OPraHU3MOB, BH/IOB, OMOTe011eH030B, SKOCUCTEM U
6uocdepsl, CTPOEHHSI OPraHOB U CUCTEM PaCTeHHH, )KUBOTHBIX W UeJIOBeKa; BbIAE/SITh TPU3HAKU
OMO0JIOrMYeCKHX TIPOIeCCOB, 0OMeHa BeIeCTB, TIPeBPalljeHHs] SHePTHUH, OPOKeHHsl, aBTOTPO(HOTO
U TeTepoTpodHOro THUTaHUsA, (OTOCHHTE3a, XE€MOCHHTe3a, MWTO03a, Mel03a, ramMeToreHe3a,
MOpHOoTreHe3a, TOCTIMOPUOHATBHOTO Pa3BUTHSI, pa3MHOKEHHUsI, OHTOTeHe3a, (humoreHe3a, orbopa
(ecTeCTBeHHOTO U MCKYCCTBEHHOT'0), BU/000pa30BaHus (a/UI0OMAaTPUUECKOT0 U CUMITaTPUYeCKOT0);
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aHaJTM3UPOBATh: B/MSIHAE  JIBWKYIIMX CHI SBO/MIOLMKA  Ha TreHO(MOH[  TIOMYJISIHY,
MIPUCIIOCOO/IEHHOCTh K OPraHU3MOB cpefie 00MTaHHUs, KPYTrOBOPOT BEIeCTB U MOTOK SHEPTUU B
9KOCUCTEMAX;

Y -2- npyMeHsTh MoJTyueHHbIe 3HaHUS /1151 00BsICHEHUST OMO/IOrMUeCKUX MPOLIeCCOB U SIBJIEHUH, /1711
NIpUOOpeTeHUsT IJisi TIPUHSTUS TIPAKTUUECKMX pPElIeHWH B TOBCEJHEBHOW >KWU3HU C  IL[€/IbIO
obecrieueHusi 6€30MAaCHOCTH CBOETO 3/I0POBbSI U 3/I0POBbSI OKPY>KAIOIIUX JIFOJeH, COOJIOAeHus
3/10pOBOT0 00pa3a >KU3HU, HOPM I'PaMOTHOT'O TIOBEZIEHUST B OKpY Karolllel IPUPOIHON Cpefie;
WCTO/Ib30BaTh COOTBETCTBYIOIIME apTyMEeHThI, OMOJIOTUUeCKYH0 TEPMHUHOJIOTUI0 U CUMBOJIUKY /IS
Jl0Ka3aTesbCTBA PO/ICTBA OpPraHWU3MOB Ppa3HbIX CHUCTEMaTHUeCKUX TPYII, B3aUMOCBS3U
OpPraHu3MOB U Cpe/lbl 00WUTaHUS, eIMHCTBA Ue/I0BEUECKUX pac;

Y-3- KpUTHUECKHd OlleHHWBaTb HWHGOPMALMI0 OWOJIOTMYECKOTO COZIEP)KAaHUs, BKJIOUAOIYHO
TICeB/IOHAyYHbIe 3HAHWSI U3 Pa3/IMUHBIX UCTOYHHUKOB (Cpe/iCTBa MacCOBOM MHGOPMaLUU, HayUHO-
TIOTTy/IIPHBIE MaTepUasbl); HHTEPIIPETUPOBATh ITUUECKHE aClleKThbl COBPEMEHHBIX MCC/Ie0BaHUM
B OMo/I0rMM, MeUIIMHEe, OUOTEXHOJ/IOTHH; paCCMaTPUBAaTh rJI00a/bHBIE 3KOJIOTUUYECKUE TIPOO/IEMBI
COBPEMEHHOCTH U (DOPMHUPOBAThb [0 OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3MIIMIO; CO3/laBaTh
COOCTBEHHbIE TMMHUChbMEHHBbIE U YCTHBIE COOOIIEHHSI Ha OCHOBe OMOJIOTHUeCKOM HWHpOpMaluu u3
HECKOJIbKUX UCTOUHUKOB, T'PaMOTHO MCIT0/Ib30BaTh TOHATHHHBIN arirnapat OMOJI0rWY; BbIJIBUTaTh
TMIIOTE3bl, TPOBEPSTh X SKCIIEPUMEHTAIbHBIMU CPeICTBAMH , (DOPMYJTUPYS 1ie/1b UCC/IeZ0BaHuS,
aHaJIM3UPOBaTh TOJyUeHHbIEe Pe3y/bTaThl U [Ie/1aTh BHIBO/BI;

Bnagers:

B-1 — OCHOBHBIMH MeTO/laMU Hay4HOrO MO3HaHUsl, UCTOIb3yeMbIX B OMOIOTHU: HAOMIOeHUsS U
OTMCaHUSI KUBBIX CUCTEM, TPOLIECCOB U SIBJIEHUM; OpraHu3aliy U MpoBe/ileHUs] OHMO0I0ruueckoro
9KCIIepUMeHTa, BBIJBIDKEHHSI TUIOTe3, BbISBAEHHS 3aBUCUMOCTH MeXAy UCCIeyeMbIMU
Be/IMUMHAMU, OOBSICHEHHSI TIOJMyYeHHBbIX pe3y/lbTaTOB U  (POPMYJIMDOBaHUS BBIBOJIOB C
HCTI0/Ib30BaHKEM HayUHbBIX MTOHSTHMN, TEOPUM 1 3aKOHOB,;

B-2 — 0CHOBOIIOJIAraroIMMY TIOHATHUSIMHU U TIPE/ICTaB/IEHUSIMU O >KUBOU TPUPO/ie, eé YPOBHEBOM
OpraHu3alu ¥ 3BOJIIOL[UM, YBepPeHHOe TI0/b30BaHWe OWOJIOTUYeCKON TepMHUHOJIOTHed WU
CUMBOJIMKOW; HaBbIKAMHU BBIJIEJIATh CYI[eCTBEHHbIe TIPU3HAKA BHUPYCOB, K/IETOK IPOKApUOT U
9YKapUOT; OIHOK/IETOUHBIX ¥ MHOT'OK/IETOUHBIX OPraHU3MOB, BU/IOB, OMOTe0LIeHO30B U S5KOCHCTEM;
0cobeHHOCTH TIporieccoB: oOMeHa BelL[eCTB W TIpeBpallleHUst SHepru B KieTKe, (OTOCHHTe3a,
TJIaCTUYECKOT0 M JHEepPreTHUecKoro oOMeHa, XeMOCHHTe3a, MHUTO3a, Mei03a, OTUIOI0TBOPEHHUS,
Pa3BUTHUS U pa3MHOKEHWs], WHAWBUAYaJbHOTO Pa3BUTHs opraHu3Ma (OHTOreHe3a), GoOpnObI 3a
CylllecTBOBaHMe, eCTeCTBeHHOro OTOOpa, BHI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB K
cpezie oOUTaHUs], BIUSIHUS KOMIIOHEHTOB 3KOCHCTeM, aHTPOIIOTeHHBIX M3MeHeHHH B 3KOCHUCTeMax
CBOel MeCTHOCTH, KPYTrOBOPOTa Bell[eCTB U MpeBpallieHre 3Hepruu B 6uocdepe;

B pe3ynbTaTte ocBoeHUs1 yueOHOM AVCIUITUHBI BBITYCKHUK JA0/DKEH 00/1a/1aTh
C1eIyOLMMHU JIMYHOCTHBIMU pe3y/ibTaTaMMU:

JIPo 4 - chopMUpPOBaHHOCTL MHMPOBO33DEHMS, COOTBETCTBYIHOLLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HayKW W OOIEeCTBEHHOM TIPAKTUKHW, OCO3HAHHOTO HA JWajore KyJbTyp, a TakKxkKe
pa3/IMyHbIX (HOPM OOIIeCTBEHHOI0 CO3HAHUS, OCO3HAHUS CBOETr0 MeCTa B MOJIUKY/IbTYPHOM MUPE;
JIPo 5 - chopMHUpPOBAaHHOCTHL OCHOB CaMOPA3BUTHSI MU CaMOBOCIIUTAHUSI B COOTBETCTBUM C
o01jeyesioBeUeCKUMU  1IEHHOCTSIMH W HjleajlaMd  TPa)K[]JaHCKOTO 0O0IIlecTBa; TOTOBHOCTb U
CIIOCOOHOCTh K CaMOCTOSITE/TbHOM, TBOPUECKOUM U OTBETCTBEHHOU JIeSITe/TbHOCTH;



JIPo 7 - TposiB/ieHHe HAaBLIKOB COTPYJHMUYECTBA CO CBEPCTHUKAMH, JA€ThbMU MJIA/IIEro BO3pacTa,
B3pOC/BIMU B  00pa3oBaTe/lbHOM, OOIECTBEHHO II0JIE3HOH, y4eOHO-UCC/IeI0BaTeTbCKOM,
MIPOEKTHOM U JPYTUX BU/AX [eSTeIbHOCTH;

JIPo 9 - TOTOBHOCTb W CIIOCOOHOCTH K 00pa30BaHMIO, B TOM 4YMC/Ie CaMOOOpa30OBaHUIO, Ha
MIPOTSDKEHUH BCel )KU3HHU; CO3HATe/IbHOEe OTHOIIIEHHE K HelTpephIBHOMY 00pa30BaHHUIO KaK yC/IOBUIO
YCITeIITHOM MpodecCoHaTbHON U 0011[eCTBEHHOU eATeIbHOCTH;

JIPo 14 — chopMHUPOBAHHOCTh KOJIOTHUECKOTO MBIIIIJIEHHs], TOHUMAHUS BJIUSIHUSL COL[MaIbHO-
9KOHOMHUUECKHX TIPOLIECCOB Ha COCTOSIHKE TIPHUPOIHOM U COL[HA/TbHOM Cpe/ibl; TProbpeTeHye OrbiTa
5K0JIOr O-HarpPaB/IeHHOM AesITeIbHOCTH

OK 01 - BriOupath criocoObl peliieHus 3a7jau MpodecCHoHanbHOM ieaTeTbHOCTH MPUMEHHTE/IbHO
K Pa3/IMYHbIM KOHTEKCTaM

OK 02 - ncrionb3oBaTh COBpeMeHHbIe CPeJCTBa MOMCKA, aHaau3a U MHTepripeTauyy WH(popMalyu
Y MH(OpMaLMOHHbIe TEXHOJIOTMH JI/1s1 BBITTOIHEHHS 3a/ja4 NPO(eCcCHOHaIbHOM J1eiTeTbHOCTH

OK 07 — copelicTBOBaTb COXpaHEHUIO OKDY»Karolllell cpefibl, pecypcocOepexeHrio, TpUMeHsITb
3HaHUsI 00 W3MeHeHWM K/WMaTa, TPUHLIUINBLI OepeXX/JMBOro TpOM3BOACTBA, 3(h(heKTUBHO
JIeiCTBOBaTh B Upe3BbIUalHBIX CUTYaL[USIX



ITacnopT ¢)oH/1a OLIEHOYHBIX CPEACTB

Tabnwuia 1

ITIICC3 (CIIO) no crerfpanbHOCcTH: 38.02.01 DKOHOMUKA 1 OYXraATepcKui yueT (110 0TPac/sam)

HavMeHOBaHMe OLIEHOYHBIX CPe/ICTB
Ne KOHTpOHI/IpyeMLIe KOHTpOHI/IpyeMbIe Ko/-Bo 'Z[pyrp]e OLIeHOUHbIe
r/ JWlaKTHUecKue cpeiCTBa
KOMIIOHEHTHBI TeCTOBBIX
Il €JUHULIBI N Bup KOJI-BO
3a/laHul .
3a/laHuM
Pazpgen 1. 350 TecTtupoBaHue
KJISI‘Ka - 3-1,3-2,3-3,5-1, ¥-2, C06eC8pAOBaHI/Ie’, 157
2 CTPYKTYPHO- -3, B-1, B-2, /IPo 4, CHUTYaI[MOHHBIE 24
JIPo 5, JIPo 7, JIPo 9,
(yHKLMOHAIbHAs OK-01, OK-02, 3a/lauu
e/IMHULIA >KUBOT'0
Pazpen 2. 3-1, 3-2, 3-3,¥-1, ¥-2, 249 TectrpoBaHue,
3 Crtpoenue u Y-3, B-1, B-2, JIPo 4, cobeceoBaHue, 70
¢yskuuu opranvsma | JIPo 5, JIPo 7, JIPo 9, CUTYaLlMOHHbIE 36
OK-01, OK-02, 3a7jauu
Pa3zpen 3. 3-1, 3-2, 3-3,¥-1, ¥-2, 135 TecTtrpoBaHue,
4 Teopust 3BoIIOLAU Y-3, B-1, B-2, JIPo 4, cobecejoBaHue 102
JIPo 5, JIPo 7, JTIPo 9,
OK-01, OK-02,
Paspen 4. 3-1, 3-2, 3-3,¥-1, ¥-2, 178 TecTtrpoBaHue,
c DKOJIOTUSA Y-3, B-1, B-2, JIPo 4, cobeceoBaHue 116
JIPo 5, JIPo 7, JTPo 9,
OK-01, OK-02, OK-07
Pa3pen 5. 3-1, 3-2, 3-3,¥-1, ¥-2, CobecemoBaHue 31
5 Buonorus B >KU3HU Y-3, B-1, B-2, J/IPo 4, ) , pedepar 21
JIPo 5, JIPo 7, JTPo 9,
OK-01, OK-02, OK -07
NTOIO: 912 557




METOAI/IKH HPOBEJIEHHH KOHTPOJIH mo l'lpOBepKe 6H3OBBIX 3HaHI/Iﬁ o JUMCIUIIJINHE
«buosorusa»

Pa3pen 1.
KieTka — cTpyKTypHO-(YHKI[HOHA/IbHAS €/JHHULIA )KUBOTO
KonTpo/mmpyembie KOMIIOHEHTHI U JIMYHOCTHBIE pe3yabTarthl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-
1, B-2, JTIPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02

@oH/, TeCTOBBIX 3a/laHuii 110 pa3feny: KneTtka — cTpyKTypHO-(GYHKLMOHAIbHAs eJMHUL]A )KUBOT'O
Bbibepume 00uH npasu/ibHbIll 6ApUaHm omeemd

OCHOBHBIM CBOHCTBOM )XHBBIX 00H€KTOB (0M0OCHCTEM) SIB/ISIETCA. ..
JlefieHue MyTeM MHUTO3a

+ CaMOBOCITPOM3Be/ieHre

T10JI0BOE pa3MHOKeHHe

JlefieHue TyTeM Meiio3a

O efMHCTBe OPraHUYECKOr0 MUpPa CBH/ETE/ILCTBYeT...

B3alMOCBSI3b OPraHU3MOB U Cpe/IbI

MpUCIIocob/IeHHOCTh OPTaHU3MOB K CpeJie

KPYT'OBODOT Bell|ecTB

+ KJIeTOYHOe CTPOeHHe OpPraHu3MOB

CTtpoeHue u MpoLecchl )XU3HEAeATeTbHOCTH B OPraHax ¥ CHCTeMaX OPraHoB PacTeHUH U
JKMBOTHBIX M3yUyaeT 0M0/I0rHYecKas HayKa Ha YPOBHe OpraHu3aniu XUBOi
NPUPOABI

MONY/ISIMOHHO-BU/I0BOM

+ OpraHU3MeHHOM

ouochepHoM

O1O1IeHOTUYECKOM

JKuBble OpraHu3Msbl MPeACTaB/ISIIOT C000M CHCTeMBI. ..

+ OTKpBIThIE

3aKpbIThIE

HeYTOopsiI0UeHHbIe

HeopraHu30BaHHbIe

CoOBOKYITHOCTb OKeaHOB, MOPeii, peK, 03ep, MPYAOB, 00JI0T U M0/;3eMHBIX BoJ 0uocdepsI -
37O ...

Tpornocdepa

napabuocdepa

+ ruapocdepa

abuocdepa

HaaBu0BbIMHM YPOBHAAMM OpPraHU3al[UH XMNBOI MaTepHH SAB/ISIIOTCS. ..
KJ/IeTOUHBIN

MOJIeKYJIIPHbIN

+OnochepHbI

OpraHHbIN

Ykaxurte Han0o/1ee BLICOKHI PaHT 0M0/I0THYeCKOi CHCTEeMBbI:
MOJIeKYJIIPHbIN

KJIETOYHBIN

OpraHv3MeHHbIN

+ 6uochepHbIit

Buocdepa npejcrasisier co00M...

KOMIUJIEKC BHIOB, OOUTAIOIINX Ha OTIpe/le/IeHHOW TEPPUTOPHH

+ 000/10uKy 3eM/H, 3aCe/IeHHYO0 )KUBBIMUA OpraHU3MaMH
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ruzipocepy, 3acesieHHYIO KUBbLIMU OpraHu3MaMu
nutocdepy, 3acesleHHYI0 KUBbIMUA OpraHU3MaMu

B cocTraBe xuBOro BemecTBa 0uocgepsl npeod/1agaeT TaKoH XUMHYECKHH 3/IEMEHT, KaK...
cesieH

noz,

+ KUCI0POJ,

docpop

TKaHeBO# YPOBeHb OPraHHU3ali1 )XUBOIM MaTepHH B/sAETCA 00/iee KPYMHBIM (BBICOKHM),
yeM...

TMOMYJISILIMOHHO-BU/I0OBOM

OpraHHbIN

+ KJIeTOUHbIN

OpraHu3MeHHbIU

TKaHeBO# YPOBeHb OPraHU3aliH )XUBOI MaTepHH sABJ/IsAeTCA 00/iee MeJIKHMM (HU3KHM),
yeM...

TMOMYJISILIMOHHO-BU/IOBOM

OpraHHbIN

+ KJIeTOUHbIN

OpraHu3MeHHbIU

YKakuTe Haubo/1ee HU3KUHM PaHT OHO/IOrHYeCKOd CHCTEMBI:
+ MOJIEKY/ISIPHBIN

K/IeTOUHbIN

OpraHU3MeHHbIN

ouochepHbIi

I'a3oBas 000/10uKa Halel M/IaHeThl HA3bIBAETC ...

+ Tporocdepa

aTMocdepa

ruapocdepa

abuocdepa

CTpPyKTYpPHBIMH KOMIIOHEHTaMHU 0MOLIeHO03a SIBJISIOTCA ...
+ pacTeHusi, )KUBOTHbIE 1 MUKPOOPTraHU3MbI
MHKDPOOPraHM3Mbl U 10YBa

pacTeHus ¥ IOYBa

pacTeHusi, MUKPOOPTaHM3MbI 1 TI0YBa

T. IlIBann, M. Il1neiigen u P. Bupxos copmynipoBanm...
KJIETOUHYIO THUTOTe3y

+ KJIETOUYHYIO TEOPHIO

KJ/IETOUHBIN 3aKOH

KJIETOUHYH0 3aKOHOMEPHOCTh

Mukpo3/1eMeHTBI K/IeTOK:

yr/1epoA

+ menp

BOZIOPO/,

KUCJIOpPO[]

Kakoe Bel1[ecTBO C/Ty>KMT 0CHOBHBIM HCTOUHUKOM HEpruu
OesKu

PHK

+ AT®

OHK

Iurosiorus usyyaer:

+CTpOeHre K/IeTOK



CTpO€eHMe TKaHel

(GyHKLMM opraHu3ma

(byHKLMY TKaHel
Boja AB/1seTCA YHUBepPCa/IbHBIM PacTBOPUTe/IeM H3-3a

+BBbICOKOM TOJISPHOCTH MOJIEKYJIbI BOZbI

BBICOKOW NTPOYHOCTH BOJOPOJHBIX CBS3eM, KOTopble B 15-20 pa3 mpouyHee KOBa/JIeHTHOM CBSI3U
BBICOKOU TeIJI0eMKOCTH

BBICOKOM TeIJIONPOBOAHOCTH

I'npodo0HbIe BelecTBa K/I€TKH:

+>KUPbI

IJIFOKO3a

(dbpykTOo3a

caxapo3sa

DyYHKLUHU YI/IEBO/IOB:

+5HepreTuyecKas

CUHTE3 aMUHOKHUC/IOT

JiBUraTebHast

XpaHUTe/Tb FeHeTUYeCKOM MH(pOpMaLu

DYyHKIUH JKUPOB:

+5HepreTuyeckas

CUHTE3 aMUHOKHUC/IOT

JiBUraTebHast

XpaHUTe b FeHeTUYeCKOM MH(OpMaLn
MoHomepamu 0e/IKOB SAB/IAIOTCS

+ aMMUHOKUCJIOTHI

JKHDHbI€ KHC/IOTBI

YTJIEBO/IbI

caxapa

Kakue 0c00eHHOCTH XU3He/leATe/TbHOCTH IPUO0B YKa3bIBAKT Ha UX CXOACTBO C
pacTeHUussMHU?

10 CriocoOy MUTaHUsI OHU SIBJISTFOTCS TeTepPOTPO(MHBIMU OpraHU3MaMu
+ HeorpaHWYeHHBIM POCT B TeUeHUe BCel )KU3HU
CUHTE3 OPraHUYeCcKUX BelleCTB U3 HeOPraHUYeCcKux
BbIZIeJIeHME KUC/I0POZa B aTMOC(epy

Pa3BuTHe opraHu3Ma >KMBOTHOT0 OT MOMEHTa 00pa30BaHMsA 3Ur0THI 10 POXKAEHHs U3yUyaeT
HayKa...

Mopdosiorus

reHeTHKa

+ sMbpuosorus

dusmonorus

M3roToB/ieH nepBbIi MUKPOCKOI

+I'. Tanunen

B. I'apen

P.I'yk

. Pen

OTKPpBITHI 0aKTepUH U MPOCTeHIIne

+A. JleBeHryk

FO. Cakc

P.AnbT™maH

@. Tyopr

OTKpBbITO BbI/le/IeHHe KUC/I0P0/a PacCTeHUAMH
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+Ibx. Ilpuctim

A. JleBeHryk

1O. Cakc

P.AnbT™MaH

CdopmynrpoBaH 3aK0H 3apOAbIILIEBOro CX0ACTBA
+K.M.Bb3p

H.N.JTynun

P. bpoyH

K. JlangwreitHep

OTKPpBITO K/1€TOYHOE A/IPO

+P. bpoyH

3. [)xeHHep

Y. bercoH

. Pei1

OnpoBeprayra TeopHs CaMONpPON3B0/IbHOI0 3ap0XK/AeHUs
+J1. [Tactep

K. JlanguireiiHep

Y. bercon

@. Tyoprt

JlaHo nepBoe onucaHHe XPOMOCOM

+3. Crpacbyprep

I'. ®iopu

3. UeitH

K. JlanpgureitHep

OTKpBITBI BUPYCHI

+]1. V1. VIBaHOBCKUIA

O. I'epTBUr

I'. ne ®pus

K. JlanaureitHep

OTKpBITO ABOMHOE OIIOAOTBOPEHNe Y IIBeTKOBBIX PacTeHUI
+0. I'. HaBammH

O. I'epTBUr

I'. ne ®pus

N.[A. YucTskos

Bbijie/ieH NpUPOAHBIN MeHUI[U/ITHH
+A.DnemuHr

.M. CeueHoB

K. U. Ckpsibux

@®. Mutuep

CdopmypoBaHo yyeHuUe 0 jeBacTal[iy reJIbMUHTOB
+K. . CkpsibuH

.M. CeyeHoB

K. Tumupsses

N.[. YucTtsakos

Jloka3aHo cuernieHHe reHOB B XpOMOCOMax
+T. Mopraun

I'. Menpens

P. Ilenner

I'. A. Kpebc

JKCrnepuMeHTa/IbHO J0Ka3aHo Ha/Invue 1oJia Y pacTeHui
+P. Kamepapuyc
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M. Mansnuru

@. Kebep

Au Nnrenxay3s

Kto cpopmyiupoBas 0CHOBHBIE MO/I0)KeHHsI COBPeMeHHOU K/IeTOUHOM Teopuu?

T. IlIBann, P. bpoyn, fA. ITypkunbe

M. Illnetigen, P. bpoys, T. I1IBanH

P. Bupxos, P. bpoyH, . ITypkuHbe

+ T. [lIBann, M. lllneipen, P. Bupxos

CoBpeMeHHYI0 K/IaCCH(PMKALHMIO )KUBBIX OPraHW3MOB Ha 0CHOBe OMHAPHOH HOMEHK/IaTypPhI
co3pas:

+ Kaps JIunHel

Yapse3 [JapBuH

I'perop MeHpenb

AHTOHY BaH JleBeHryk

JKaHn barucr ge Jlamapk

®parmenT nenu JHK nMeet cieyroiy1o noc/ief0BaTe/IbHOCTb HYK/IEOTH/IOB....ccueeerrveenns
OTA-TTI-OI'T-AAIL-IIIII. Onpepenure noc/jiefo0BaTe/1bHOCTL HyK/1eoTHA0B U-PHK.
AAL-TAT-UI'A-ATT-T'TILT

AAT-IYL-IT'UY-YAL-LI'T

AAT-ITA-I'OT-TAL-LIT'T

+AY-AAT-THH-YYT-I'TT

®parment nenu [JHK umMeer ciefyroinyro nocief0BaTe/IbHOCTb HYK/TCOTH/OB.  ....ceeesuseeeees
OI'T-OTA-TALI-THT-AATL. OnpejenuTe noc/iefAoBaTe/aIbHOCTh HYK/1eoTHAOB H-PHK.
AAL-TAT-UIA-ATT-T'TIL

AAT-ITA-I'OT-TAL-LI'T

AAT-IIYL-I'OY-YAL-LI'T

+I'OO-T'AY-AYT-II'A-Y Y1,

®parmenr ey U-PHK umMeer ciepyroiyro 1moc/iej0BaTe/IbHOCTb HYK/ICOTHAOB. ...ccoveeveessnes
ITA-AAY-IIYT-I'YA-AAILL OnpejaenuTe noc/iej0BaTe/IbHOCTb HYK/IeOTH/AOB (hparMeHTa
nenu [JHK, Ha KoTopoii npou3onuia Tpanckpunuus u-PHK.
AAT-IIYLO-IOY-YAL-UI'T

AAL-TAT-II'A-ATI-T'AILL

AYT-OTA-TTT-TALO-LII'T

+HUOT-TTA-I'AL-OAT-TTT

Anrtuxkopony AI'll na T-PHK coorBercTrByeT K0oj0H H-PHK

KonoH AT'TL

komoH TLIT

+kozoH YL

komoH ALIT

konoH TT'[]

Kakue ypoBHY BK/IIOYAKT B Ce0s1 Me30CHCTeMbI?

KJIeTOUHBIN, TKaHeBbIi

OpraHHbIM, CUCTEMHBbIN

OpraHu3MeHHbIN

+BCe BepHHI

YemMm oT/inyaercs mosekysa [IHK ot gpyrou Hyk/1enHoBoM KucioTbl — PHK?
+BYXL|E[IOYHOCTBIO U a30TUCTBIM OCHOBaHUEM THMHHOM.

OJJHOLIEITOYHOCTBIO Y a30TUCTHIM OCHOBAaHWEM TUMHHOM.

JIBYXLIE[TOYHOCTBIO M @30TUCTHIM OCHOBAHHWEM yPaL[U/IOM.

O/ZJHOLIEITOYHOCTBIO Y a30TUCTHIM OCHOBAHHWEM YPaL[UA/IOM.

Ha3oBuTe BbICIINII YyPOBeHb OPraHU3al{iH XKUBOI 0.
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MOJIEKY/IIPHO-TeHeTUYeCKU

OpraHu3MeHHbIU

MONY/ISIL{MOHHO-BUI0BOM

+6rochepHO-61Oreo1eHOTHUEeCKUI

UTo sAIB/IsAETCA 3/IeMEHTAPHOU eJUHULIEN MOJIEKY/ISIPHO-TeHeTHYeCKOr0 YPOBHSA
OpraHu3anyy XUBOro?

OpraHeJsiibl;

+ MaKpOMO/JIEKY/IbI;

ocobu;

BU/.

YTo sAAB/ISIETCA CyOCTPATOM JKU3HU?

OHK

PHK

6enku

+BCe BEpPHbI

JeHaTypanusi 6e/IKOB IPOMCXOANT B pe3y/ibTaTe:

Jlerpafialiiy TIePBUYHON CTPYKTYPBI

arperanuu 6e/IKOBbIX TI00Y

+ U3MeHEeHUM MPOCTPAaHCTBEHHBIX CTPYKTYP

JUccolyanyy cyobeinHuL]

Pubocomansnas PHK - 310

MOJIMHYK/IeOTHUAHAS 11eTlb, KOTOpasi SIB/ISIeTCS MHCTPYKI[HeH /1151 COOpKU MernTHAHOMN 1[eTv Ha
pubocome

+TIO/IMHYK/IeOTU/THAS LieTlb, KOTopasi B KOMIL/IeKce ¢ Oe/fkaMi BXO/IUT B COCTaB PUOOCOM U CBsi3aHa
C peanu3anuei reHeTUUeCcKor MH(POpPMaLK MPU CUHTe3e MeNTUIHbIX CBSI3ei
Oornbliias ¥ Manast CyobeMHULIBI puO0COM

CTPYKTYpa, obecrieunBarolijasi crieljuruuecKyro peakiivio CHHTe3a BelllecTB B KIeTKe
K o6mum merogam uccieoBanus 6uosioruu HE oTHocuTca:
Hab/moeHne

+ co3sepLaHue

5KCIepPUMEHT

OTBIT MO/e/IMPOBaHKe

B npojyKTax no/iHOro ru/jpo/in3a HyK/J1eMHOBbIX KHC/I0T OTCyTCTBYIOT:
a30TUCTbIE OCHOBAHUSI

MEeHTO3bI

+ Irekcosbl

tdhochopHbIe KUC/IOTHI

XuUMHYeCKHe 3/IeMeHTbI, BXO/sIIie B COCTaB )XNUBbIX OPraHU3MOB Ha3bIBAIOTCS:
KaHLleporeHaMu

+ buoreHamMu

MyTareHaMu

MakKpo3/ieMeHTaMu

B cocraB Hyk/sieotuaoB HE BXOAAT 0CTaTKM:

caxaposB

+ MnuaoB

MMPUMU/IMHOBBIX U yPUHOBBIX OCHOBAHUI

opTodochOpHOI KMUC/IOTHI

CgoiicTBa 1 GyHKIMHU 0€/TKOB ONIpeAe/IsIiOTC:

BU/IOM OpraHu3Ma

TIJIOTHOCTBIO YTIAKOBKH T'JI00YJIBI

+T10C/IeI0BaTeIbHOCTBI0 aMUHOKUC/IOT
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MeTOZaMU CHUHTe3a

YTo MOHUMAIOT MOJ MePBUYHOI CTPYKTYPO#i 0e/iKa:
aMHUHOKUCJIOTHBIA COCTaB MOUMNENTUAHOM Len

crocob yK/IaKy TTPOTOMEPOB B OJTUTOMEPHBIN Oe/loK

+ MOPSIIOK uepeioBaHUs] aMUHOKHC/IOT, COeTUHEHHBIX B Oe/IKe MenTHIHBIMU CBSI3SIMU
yKJIaZika TTOJIMTIeNTU/JHOM 11eMy B BUie 063Ta-Criupaiu
Ina3marnueckast Mmemopana Kierku HE yuacTByer B mporjeccax
ocMoca

MAHOLIMTO3a

+ cuHTe3a Mosiekya1 ATD

(aroruTo3a

B cocta PHK BX0AsIT a30THCTbIe 0CHOBAaHHUA

a/leHuH, TYaHWH, LIWTO3WH, TUMUH,

aJleHuH, TJIULIepYH, LUTO3WH, TUMUH,

a/leHuH, TYaHWH, TJVIMLePUH, TUMUH,

+ a[leHVH, TyaHWH, LJUTO31H, YpaLy/IL.

Oyuxkuu JTHK

SHepreTyuyecKas

3allUTHast

JIBUraTe/ibHast

+XpaHUT TeHeTUUeCcKyro MH(OpMaL1IO

Posb BOABI B K/1eTKe:

+ SIBJISIeTCSl YHUBepCa/IbHbIM PaCTBOPUTENIEM,
SHepreTyvyeckas

repejiaeT reHeTUUeCKyro MH(OopMaLMio jouepHUM Mosekysiam JTHK.
XPaHUT FeHeTUUYeCKyH0 UH(OpPMaL1Io

MeM0OpaHBbI IEPOX0BATOM IHAOI/IA3MAaTHYECKON CeTH OTBETCTBEHHbI 32 CHHTE3. ..
+ GenkoB

AT®

Kpaxmarsa

HYKJ/IEMHOBBIX KUCJIOT

YKa)KuTe r/IaBHYI0 0CO0eHHOCTh DaKTepuit

+ silepHOe BelLleCTBO He OT/e/IeHO OT LIUTOI/1a3Mbl
OTCYTCTBYeT 060/10uKa

HeT pubocom

KJIeTKU MajleHbKHUX pa3MepoB

He iMer0T K/I€TOYHOT0 CTPOEHUsA

+ BUPYCbI

OakTepur

JIPOMOKU

TMpOCTeIIVie

O/ieMeHTapHOW e JUHUIEeH )KUBOI'0 SIB/ISI€TCH...

+ K/1eTka

Gestok

BUPYC

KJIeTOUHast OpraHesijia

Kakue Mepbl npo)U/IaKTHKH C/1e/lyeT MpeJIIPUHIMAaTh, YTOObI He 3apa3uThCsl Ty0epKyJie3om
+ MPOBeTPHBATh MIOMeIIIEHHE U IeflaTh BIKHYI0 yOOPKY
Mo/ Jiep>kKUBaTh B NMOMeLLeHUH OMNpe/ie/IeHHYH0 TeMIlepaTtypy
YKCTUTH 3yObI IBa pa3a BAEHb

BKJ/TFOUATh B MUIIY 00JIbIlIe Msica
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B pe3y/ibTaTe Kakoro mpoiecca B opranu3Me 0akTepuii JHePrus akKKyMy/IMPyeTcsl B
ATD?

JTBYDKEHUST

+ IBIXaHUS

Pa3MHOKEHUST

criopoobpa3oBaHust

Kakoii opranou 3anacaer /ijisi KJIeTKU Hepruio B Buje AT®?
KoMIUTeKC ['orbpku

LTOrUIa3Ma

TUIa3MaruecKast MeMOpaHa

+ MMTOXOH/IPUH

3a0o/1eBaHie CTPUTYLUM JIMIIIAEM Y Ue/I0BeKa BbI3bIBaeT
BUPYC

TUIeCHEBbIN Tprb

GaKTepusi-riapasuT

+rpub- napasur

K 0c00eHHOCTH CTPOeHHUsI IPOKAPHOT OTHOCHTCA. ..
MO/IBMKHAS I[UTOIIa3Ma

+ OTCYTCTBHE sipa

pa3MHO)XeHHE TPH ITOMOIIH Meio3a

reHOM, TIpPe/ICTaB/IeHHbIM MHOYKECTBOM XPOMOCOM

BakTepuu 0OTHOCAT K MPOKApPHOTaM, TaK KaK OHH HMEIT
L[UTOT/Ia3My

TIa3MaTHyecKyro MeMOpaHy, COCTOSIITYIO U3 JIUTTH/IOB U Oesika
prOOCOMBI

+ si7iepHOe BelljecTBO 6e3 000/10UKH

Yem 00yC/10B/I€HO MHOT000pa3ue 0e/TKoB?

+ Ha/IMuMeM B UX COCTaBe aMUHOKHCIIOT

Ha/TMUKeM TIeNTTUHBIX CBsI3ei

CIIOCOOHOCTBIO 00pa30BLIBATH BOIOPOAHEIE CBSI3U

0C00eHHOCTBIO UX TIEPBUYHOM CTPYKTYPbI

Bb1ie/MTh 0T/e/TbHbIEe KOMITIOHEHThI K/IeTKH MO3BO/ISIIOT MeTO/IbL:
MHKPOCKOITUECKUM

TUCTOXWMUUECKUN

+ @ QepeHLIMaTBEHOTO LEeHTPU(YTUPOBaHUS
PEHTTeHOCTPYKTYPHOT'O aHa/M3a

IIpocTpaHCTBeHHYIO CTPYKTYPY H (pU3MYecKre CBOMCTBAa MaKPOMOJIEKYJT IO3BOJIAIOT U3YUUTh
MeTO/bI:

MHKPOCKOTTYECKUH,

TUCTOXUMUYECKUH,

OMOXUMUYECKU,

+ PEHTTeHOCTPYKTYPHOT'O aHa/M3a

B cocraB 0u0/10ruueckoii MeMOpPaHbI BXOJST:

+ b1

XPOMOCOMBI

HYK/TIETHOBbIE KHUC/IOThI

ATD.

darouuTo3 — 3T10:

3axBaT MeMOpaHOU K/IeTKHU KUIKHUX BEIeCTB U MePEeHOC UX B LIUTOI/IA3MY KJIeTKH
+ 3aXBaT MeMOpaHOU KJIeTKH TBEP/IbIX UaCTHUI] ¥ TIEPEHOC UX B LIATOI/Ia3MY
n30MpaTebHBINA TPAHCTIOPT B K/IETKY aMUHOKHC/IOT
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MOCTYTI/IeHUEe B KJIETKY BO/Ibl
DYHKIMH IJIa/KOH YH/0IIa3MaTHUeCKOH CeTH:
+ CUHTEe3 JINTIN/IOB

pacllervieHye yrjaeBo/ioB
paciiierieHvie 6eKoB

cuHTe3 OesTKOB

DYHKIMY TU30COM:

CUHTE3 KUPOB,

+ pacierieHve 6eKoB

CUHTe3 YTJIEBOZIOB,

cuHTe3 Oe/TKoB

DyHKIUM MUTOXOH/IPHIL:

CUHTE3 )KUPOB

CHHTE3 YIJIeBO/IOB

+ cunre3 ATO

paciiieryieHvie HyK/IeMHOBBIX KAC/IOT
DOyHkMM Komiuviekca I'osbpku:

+ obpa3oBaHue JTM30COM

CUHTE3 KUPOB

cuHTe3 ATD

pacierieHie HyK/IeMHOBBIX KUCJIOT
DyHKIMHY K/1eTOYHOr'0 AApa:
OuocuHTe3 benka

cuHTe3 ATD

+perysaius oOMeHa BelleCTB K/IeTKU
paciierieHe MoIvMcaxapy/ioB.

K Hek/1eTouHbIM (hopMaM )KU3HH OTHOCATCA:
pacTeHust

OakTepuu

JKUBOTHBIE

+ BHUPYChbI

K npokapuoTram 0THOCATCA
HUTYATbIe BOJOPOCIU

+ bakTepumn

JIPOXOKU

TIJIeCHeBbIe TPHUObI
OHJOIUIa3MaTHYecKas CeTh B K/leTKe BbINO/THsIeT (QyHKIIHI0
cunTe3a [JHK

cvHTe3a UPHK

+ TpPaHCTIOpTa BelL|eCTB

obpa3zoBaHusi puboCcoM

IIpouHas 000/10YKa K/IETOYHBIX CTEHOK PACTeHH# CTPOUTCS U3
JIUTHAJIOB

OenkoB

cosen

+ yrj1eBoJj0B

IMe/utro/103a 0OTHOCHUTCH

+ K yr/ieBoZiaMm

JIATIA/IAM

Oesikam

MUHepa/IbHbIM Bell|eCTBaM
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HapyuieHue yrjieBo/JHOro o0MeHa y 4e/10BeKa HCC/IeyeTcs ¢ IOMOIIBI0 MeTo/a
LUTOTeHeTHYeCKOro

reHeasioruueckoro

9KCIIePUMEeHTaTbHOTO

+ OMOXUMHUYECKOTO

Be/kH, cCriocoOHbIE YCKOPATH XMMHUECKHE PeaKIHH, BHITIO/THAIOT B KJIeTKe (PyHKIHI0
TOPMOHA/IbHYIO

CUTHAJTLHYIO

+ (hepMeHTaTHBHYIO

MH(OPMAaLIMOHHYIO

BHYTPHUK/IeTOYHbIE TAPA3UThI, COCTOSIIUE U3 MOJIEKY/T HYK/IEMHOBBIX KUC/IOT M 0€/IKOBOM
000/I0YKH .....

+ BUPYChI

GakTepur

TP OMXOKHU

rpocTeuime

B cocraBe pacTeHuil BCTpeyaeTcsi Mo IMCaxapHyj

[JIUKOTeH

aJipeHa/IMH

+ Kpaxmart

XUTHUH

XeMoTpo(HOe MUTaHHE XapPAKTEPHO /IS HEKOTOPBIX

reTepoTpooB

KOHCYMEHTOB

rapasuToB

+aBTOTPO(OB

BcrpanBanue cBoelt Mosieky bl [IHK B K/1eTKy X03siIMHA OCYII|eCTB/ISIIOT

+ GakTepuodaru

XeMOTpPO(bI

aBTOTPOdbI

1[aHObaKTepUr

B cocta JHK BX0gAT a30TUCTbIE 0CHOBAaHMSA:

+ a/IeHVH, TyaHWH, LUTO3WH, THMUH;

ryaHWH, ypaLu/l, LIUTO31H, TUMUH;

LIUTO3WH, a/leHUH, TUMHUH, YPaLWJ;

TUMUH, T'yaHUH, aZleHWH, ypalu/l

B opnoii u3 nenei [JHK umeercs nocsefoBareibHOCTb HyKaeoTu/10B I T I' A. Micxops u3
NMPUHIUINA KOMIIEMEHTAapPHOCTH, YCTAaHOBHTE I10C/1e/[0BaTe/IbHOCTh HYK/IEOTH/I0B B APYroi
wenu JHK:

+ r'yaHUH, a[|leHUH, LJUTO3UH, TUMUH

aJleHVH, TUMWH, ypaLu/, TyaHuH

LUTO3WH, a/IeHUH, YpaLy/, THMHUH

TUMWH, aIeHUH, LIUTO3WH, TYaHUH

Kakoi TepMHH MCII0/1b3yeTCs /i/Isi 0003HaYeHNs Ha3BaHHUA K/IeTOUYHOW IPaHULIbI )KUBOTHOU
KJ/IeTKU?

[IBOWHOM C/10¥ 6eKOBBIX MOJIEKYT

JIMnuaHbIA C/I0U

+I11a3mMaTrueckasi MeMOpaHa

[MToncaxapuHbie KOMIIEKChI

Kto BnepBbie chopMy/11poBasi 0CHOBHBIE M0/I0)KeHHS K/IETOUHOM Teopuu?
M. Manbruruu
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P.I'yk

A. Ilypkune

+T. I[lIBaHH

Kakue coeguHeHHs 00ecrieunBaeT ruajaonjia3me CBOMCTBAa KOJJIOMJHOM CHCTEMbI?
[TpucyTcTBHE TOMBKO 6EMKOB U BO/bI

[TpucyTCTBHE TONMBKO HYK/IEMHOBBIX KMCJIOT U BOZbI

Hanuure ToMBKO MO/IMCaxapyioB U BOZbI

+IIpUCyTCTBHE BCEX TIEPEUNC/IEHHBIX OMOTIO/IMMEPOB U BO/IbI

Kakoe cTpoeHHne HMeeT 3j1eMeHTapHas K/IeTouHasi MeMOpaHa?

Ona obpa3oBaHa JByMsI LIEHTPa/IbHBIMU CJIOSIMU OeJTKOB, TIOKPBITBIX C IBYX CTOPOH MOHOC/IOEM
JITIA/IOB

Ona obpa3oBaHa O/JHUM CJI0eM Oe/IKOB, K KOTOPOMY TTPUMBIKAeT CJIOW JIUTIH/IOB

+OHa obpa30oBaHa L|eHTPaIbHbIM OUJIMTIM/HBIM C/I0eM, B KOTOPBIN BCTPOEHbI Oe/TKOBBIe MOJIEKYT
Ona obpa3oBaHa TOJIBKO OUTUITUIHBIM C/I0EM

YTo XapaKTepHu3yeT MOBEPXHOCTHbIE 0€/IKH 3/IeMeHTapHOH K/IeTOYHOI MeMOpaHbI?
OHM YaCTUYHO BCTPOEHbBI MO0 B TIOBEPXHOCTHBIH, MO0 BO BHYTPEHHUM OMTUIM/IHBIN C/I0M
+OHU «TTIPOLIMBAIOT» OUTMITUIHBIN C/IOM M YaCTUYHO PACIio/IaraloTcs Ha Hapy>KHOU U
BHYTpeHHel MOBEPXHOCTH MeMOpaHbI

OHM HUKAaK He CBSI3aHbI C OMTMITH/IHBIM CJIOEM MeMOpaHbI

OHM He BCTPOEHbI B OWTMIU/IHBIN C/IOW U HaXOASATCS Ha BHYTPeHHeH WK Hapy)KHOH
MOBEPXHOCTH MeMOpPaHBI

Kakoii cocTaB uMeeT riIMKOKa/TUKC?

+3TO acCOIMMPOBAHHBIM C M1a3MOJIEMMO# I'TMKOTIPOTEMHOBLIM KOMIIEKC

OTO acCOIMUPOBAHHbIE C I1/1a3MOJIEMMOM MOJIEKYJIbI BO/IbI

OTO acCOIMMPOBAHHbIE C I171a3MOJIEMMOM HeopraHuueckue coeluHeHUs

OTO acCOIMUPOBAHHbIE C M7Ia3MOJIEMMOU Uy KepOo/iHbIe Bell[eCTBa

Yto AB/NAETCA NPUHIMIHATBHBIM OT/IMYHEM CTPOEeHUs I/1aJJKO# H/I0M/Ia3MaTHUeCKOo# ceTH
OT LIePOX0BaTOM?

B eé cocTaBe NIpUCYTCTBYIOT MEILIOUKU

B eé cocTaBe NpUCYTCTBYIOT L{UCTEPHbI

B eé coctaBe NpUCyTCTBYIOT TPyOOUKU

+OHa JsviieHa pubocom

YTo moHUMaeTCs Mo/ TEePMHUHOM JUKTHOCOMA?

MHorounceHHble KaHabLIbl IIIepOX0BAaTOM H/0TI/Ia3MaTUYeCKOl CeTH
MHorouncieHHble KaHa/bLIbI TJIAZKOW H/0TI/Ia3MaTHYeCKON CeTH

MHorouncieHHble CKOTIEHUST TA30COM

+CKorIeHHsl 371eMeHTOB KomruieKca ["'o/b/K¥ B BUZIe CTOTTIKM YTIIOIIEHHBIX LIUCTePH
Kakoe yTBep>k/jleHHEe B CTPOEHHH MePOKCHCOM SIB/ISETCH OIIHOO0UYHBIM?

3TO Tesblia OBaJbHOMN (hOPMBbI

+OHHU He UMeIOT MeMOpaHBI

VIMeroT rpaHy/ISpHBIA MaTPUKC

Kakasi MeMOpaHa MUTOXOH/APUY 00pa3yeT KPUCTHI?

Hapy»xHas

Hapy»kHas v BHyTpeHHss

+BHyTpeHHss

B MUTOXOHZAPUSIX IPUCYTCTBYET CIieljhaibHasi MeMOpaHa, (h/opMUpYFOIast KPUCThI
Kakoe cooTHomeHue §0/IbIIMX ¥ MaJIbIX Cy0ObeUHMI] CyIl[eCTByeT B pudocome?

2 OOJIBIIMX U Masiast

2 MaJIbIX B OoJIbIIIast

2 GOJIBIINX U 2 MasbIX

+ GosibIlIast ¥ Masiast
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Camas KopoTKas 110 BpeMeHH CTajusi MUTO03a — 3TO

ripodasa

MeTacda3za

+aHadaza

Tenodasa

3UroTeHa

Be/lku BHYTPUK/IETOUYHBIX MeMOpPaH CHHTe3UPYHTCSA B
+rpanysisipHor DI1C

rnaakon JI1C

KoMmILIeKce ['omb Ky

JIM30CoMax

S/IPbILIKaX

MuTOXOH/ApHANTBHBIN MAaTPHKC PACTIO/IATACTC e eeeeerreesseeenses
Ha noBepxHOCTH MUTOXOHZPUU

B Me>xmMeMOpaHHOM MPOCTPaHCTBE

B MUTOXOH/IPUSIX OTCYTCTBYET COOCTBEHHBIM MaTPUKC

+B npocTpaHCcTBe MeXAy KpUCTaMU

Kakoe yTBepx/ieHne, xapakrepusymomee 3HaueHue IHK muroxoHapuii, AB/sieTcs
HeBepHbIM?

JHK yuacTtByeT B cvHTe3e nH(popMaLoHHbIx PHK

JHK yuacTtByeT B cuHTe3e TpaHCIopTHbIX PHK

JHK yuactByeT B cuHTe3e pubocomanbHbix PHK

+/IHK He yyacTByeT B cMHTe3e Kakux-1100 PHK Mutoxonapuit
Kakoe KotmuecTBO Cy0beJUHHI] BXOJUT B COCTaB pud0ocomMbI?
OpHa

+[1Be

Tpu

YeTwipe

Kakoil XuMHYecKUid COCTaB UMeeT KaX/asA cyobeAnHULIa puboCcoMBbI?
WudopmarronHass PHK u 6emok

TpancrioptHas PHK u 6esiok

Tonbko pubocomanbHass PHK

+PubocomasnsHasi PHK u 6eok

Yto HE siB/sieTcsa Mop(o/I0ruiuecKuM NPU3HAKOM MHUKPOTPYy0oUeK?
OHM TIpe/ICTaB/ISIOT JIMHelHble 00pa30BaHus

OHU gBJIAOTCS MOJIBIMU LIUWJIMHADPaMU

OHM TIpe/ICTaB/ISIOT HEBETBSAIIMeCs: 00pa30BaHMUS

+OHMU TIpe/CTaB/IAIOT XOPOLLO pa3BeTB/IéHHbIe CTPYKTYPbI
Kakue 13 K/1IeTOUHBIX CTPYKTYP, 00pa30BaHHbIe MUKPOTPY0OUKaMH, SIBJISIIOTCS
BpeMeHHbIMH?

baszasbHble Tesblla peCHUYEK

LenTpuonu

JKrytuku

+BepeTteHo genenus

UTo He AIB/IAETCSA COCTAaBHOW YaCTbI0 K/IETOUHOrO0 I[eHTpa?
Hwurmocoma

JlBe eHTprom

LlenTpocdepa

+MUKpOTPYOOUKH BepeTeHa /ie/IeHusT

I'me B cocTaBe siiepHOI 000/10UKe 00HAPYKUBAKOTCA pHO0COMBI?
B cocraBe neprHyK/ieapHOro IpoCcTpaHCTBa
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Ha BHyTpeHHeli MeMOpaHe CO CTOPOHBI HYKJ/T€OT/Ia3MbI

+Ha Hapy>kKHOI MeMOpaHe CO CTOPOHBI I[UTOTIIa3MbI

MemOpaH®I si7iepHOM 000/10UKK He UMEr0T pruboCcoM

YTo XapaKTepHO /I COCTaBa K/1€TOYHOro siipa?

SAnepHasi o6o10uKa

['pIOKM XpoMaTHhHA

OpHO MU HEeCKOJIBKO SPBIIIIeK

+Bce BbIIIIENIEPEUNC/IEHHbIE KOMITOHEHTbI

Cy0beJUHULBI PUOOCOM 00PA3YIOTCSH B...oveervesrnosanens

['nagkon STIC

I'panynsipnon JI1C

B pe3ysibTaTe MOYKOBAaHUS UMEIOIIUXCS pUd0CoM

+$1APBIIIIKOBBIX OpraHK3aTopax.

OOGIMM /11 BCeX K/IETOYHBIX MEMOPAH SAB/IACTCSH..cveesessrsseonees
+JIumnorpoTeniHOe CTPOeHre

O/IMHaKOBBIY TTOBEPXHOCTHBIN 3/IEKTPUUECKUH 3apsi/

CocTaB uInu0B

CocraB r/IMKOKanuKca

Yu4acTKu XpoOMOCOM, Ha3bIBaeMble KHHETOXOPAMH, ITO....ccecereeeveennss
Mecra o6pa3oBaHus siAphIleK B UHTep(dase

MecTa 0TX0XjeHUsi MUKPOTPYOOUueK BepeTeHa Jie/ieHUs]

MaJieHbKHe yuyaCcTKH XPOMOCOM, OT/IeJIeHHbIE BTOPUUHOM MePeTsHKKOM
+I1epBUYHBIE MEPETHKKU

YTo He OTHOCUTCS K MAaCCHBHOMY TPAHCIOPTY KJ/IETOUHBIX MeMOpaH?
TpaHCTOPT BO/IBI

TpaHCTOPT HOHOB

TpaHCTIOPT KaTHOHOB

+TpaHcropT BEICOKOMOJIEKYJISIPHBIX Oe/TKOB

Kakas pyHKIus, U3 epeurCc/IeHHbIX HIDKe, BBIOTHAETCS I/1a/IKOH IH/AOII/Ia3MaTHYeCKOH
ceTbl0?

CunTe3 Ge/KOBBIX BeIL[eCTB

Mopuduikarusi 6eNKOBbLIX BellleCTB, HallpuMep, CBsi3bIBaHUe C caXapaMu
TpaHcIiopT 6e/IKOBBLIX BeI[eCTB B KOMIIEKC ['0/bIKu
+/]e3MHTOKCHKALIMSI TOKCHUEeCKUX COeJUHeHUM, CUHTe3 HeOeIKOBBIX COeIMHeHUN
Uto He siB/sieTcs QyHKI[Ued KoMmiuiekca I'onbmpku?

HakorisieHre CMHTe3WPOBaHHBIX TIPOIYKTOB

Xumuueckasi rmepecTpoiika HakarIMBaeMbIX TIPOIYKTOB

+Pa3pylieHure MepBUUHBIX JTU30COM

ObecnieunBaeT BbIBeIeHHE CUHTE3UPOBAaHHBIX MIPOJIYKTOB U3 KIeTKU
Kakoe yTBep>x/ieHHe He OTHOCUTCA K CBOOOAHBIM pHdocoMam?

OHU He CBs13aHBI C KaHa/bLIaMH SH/0T/Ia3MaTHIeCKOU CeTr

Onu 06pa3yroT MOIMCOMBI

+OHM CUHTE3UPYIOT CTPYKTYPHBIEe Oe/TKU KIeTKU

OHM CUHTE3UPYIOT CeKPeTOPHbBIe OeKH

YTO He OTHOCUTCS K CTPYKTYPHO-(YHKIIMOHA/IbHOH XapaKTepUCTHKe PUdoCcoM
H/I0TVIA3MaTHYeCKOH CeTHu?

OHM CBsI3aHBI C KaHA/TbI[aMH SH/I0T/Ia3MaTUUeCKON CeTr

[IlepoxoBarasi 3H/j0TI/Ia3MaTUUeCKast CeTh PacIioyiaraeTcsi BO BCeX KIeTKax
CUHTe3UpYIOT CTPYKTYPHbIE O€/TKU KJIeTKH

+CHHTe3UPYIOT CeKPeTOPHbBIE OesKH

Kakoe yTBep>k/jeHHEe COOTBETCTBYeT XapaKTepUCTHKEe reTepoXpoMaTHHa?
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OTO XpOMaTHH, KOTOPBIM MPUCYTCTBYET B siJpaX TOJBKO MY>KCKOI'O OpraHvM3Ma

ITO [JeKOHIeHCUPOBaHHbIe YYaCTKU XPOMOCOM

+3TO KOH/IeHCUPOBaHHbIE YY4aCTKH XPOMOCOM

COOTBeTCTBYET yUacTKy sI/IPBILLKOBOrO OpraHu3aTopa

Kakoii )xu3HeHHbIN [UKJ/I XapaKTepu3yeT BbICOKo U depeHIIpOBaHHBIE K/TeTKU?
Mwurto3 - uHTepdasa - MUTO3

Mwurto3 - unTepdasa - rubesb KIeTKu

+Mwurto3 - JuddepeHIIMPOBKH - BITIOTHEHNE (MYHKI[UH - THOe/Tb KIeTKU

MWuTO3 - MUTO3 - MUTO3 U T [

Yem xapakTepHu3yeTcsi IOCTMUTOTHUECKH neproj uHTepdasbl manoguddepeHupoBaHHON
K/IeTKHU?

+IIpoucxoaut poct u auddepeHIPOBKa

ITpoucxomut yasoeHue mosekys JTHK

3aBepilieHWe MOJrOTOBKU KJI€TKHM K HOBOMY MUTOTUUECKOMY Jle/IeHHIO

Kakux-1160 u3mMeHeHW CO CTOPOHBI Sijpa U IUTOIIa3Mbl KJIETKH He TIPOUCXOUT

Yem xapakKTepu3yeTcsi CHHTeTHUeCKUH nepuo/ uHTepdasnl manoauddepeHMpoBaHHOM
K/IeTKU?

[Tpoucxoaut pocT u AuddepeHIIMPOBKa

+IIpoucxoaut yasoenvem mosekyn JTHK

[TpoucxoAUT MOATOTOBKA KIETKA K HOBOMY MUTOTUUECKOMY ZleJIeHUI0

Kakux-m160 u3mMeHeHHW CO CTOPOHBI sijpa U IUTOIIa3Mbl KJIETKH He TIPOUCXOUT

Kakue usmMeHeHUs1 MPOUCXOJAT B sAipe U LIUTOIUIa3Me K/IeTKU B MeTa(a3y muTo3a?
KoHjieHcarusi XxpoMoCoM, pa3pyllieHue si/iepHoi 000/104kH, (hopMUPOBaHUe BepeTeHa Jie/ieHUst
+PacrosioykeHre XpOMOCOM B 3KBaTOPUA/IbHOU 30He K/IeTKU

PacxoxzieHre JouepHUX XPOMOCOM K IOJIFOCaM [JOUePHUX KJIeTOK

O6ocobnenue saep, IUTOTOMUS

Kakue u3smMeHeHHsI IPOUCXOJAT B fi/ipe U LIUTOILIa3Me K/IeTKH B aHada3ly murto3a?
KoHjieHcarusi XxpoMOCoM, pa3pyllieHue sifiepHoi 000/104kH, (hopMUPOBaHUe BepeTeHa Jie/ieHUst
Pacrosio;keHre XpOMOCOM B 3KBaTOPUA/IbHOW 30He K/IeTKU

+PacxoxxzeHre JouepHUX XPOMOCOM K I10JIF0CaM JI0UepHUX K/IeTOK

O6ocobnenue saep, IUTOTOMUS

B pe3y/ibTaTe MUT03a 00PA3YeTCH....uceeurereesnnens

OpHa puruionHas KjieTka

OpHa KeTKa ¢ raryioufHbiM HabopoM [THK 1 3 peyKIIMOHHBIX TeJblia

UeTbIpe K/I€TKU C raryiongHbM KonnuectsoM [JHK

+/1Be JUIIOUJHBIE KIIETKA

Kakoii crioco0 /je/ieHUsi He XapaKTepeH //Isi COMaTHYeCKHX KJ/IeTOK?

AmMUTO3

Murto3

OHJIOMHTO3

+Meltio3

XpoMoCOMBbI BBICTPAUBAIOTCSA M0 IKBATOPY KIETKH...uuereerureessnnes

B nipodasy

B Tenodasy

B anadasy

+B MeTacdaszy

XpoMmaTuabl  OTXOJAT [JpPyr OT /Jpyra M  CTAHOBATCA  CaMOCTOATE/JIbHbIMM
XPOMOCOMAMH...ceveeecnssseees

+B anadasy

B Tenodasy

B nipodaszy
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B MeTadasy

KonnuecrBo xpomocoMm u [JHK paBHO 2n4c........ccceeeuneees

+B nipodazy

B MeTacdasy

B anadasy

B Tenoda3sy

KonnuecrBo xpomocom u [JHK paBHO 4n4c.........cceeeuneees

B nipodazy

B MeTacda3zy

+B aHada3zy

B tenodasy

HeakTuBHas yactb JHK B K/IeTKe MpPe/CTAB/ICHA........cceeveeeens
XpoMaTUHOM

+2yXpOMaTUHOM

I'eTepoxpomaTHHOM

Bca IHK B k/ieTke akTHMBHa

Konbloraijys roMo/IO0TUHYHBIX XPOMOCOM MPOUCXO/JUT B MEPHO[.....ccerseeernecnne
+IIpodasy 1

[Tpoda3zy 2

Metadasy 1

Metadasy 2

Anadazy 1

Anadaszy 2

Tenodgasy 1

Tenodgasy 2

B KoHr1je 1-ro gesieHusi Meiio3a Haoop xpomocoM u [THK..........ccerueee.
nc

2n4c

+n2c

4n4c

n4c

2n2c

B KoHIje 2-ro fe/ieHusi Meio3a Haoop xpomocoM u [THK...........ccueee.
+nc

2n4c

n2c

4n4c

n4c

2n2c

Ha6op xpomocom u JTHK 4n4c xapaKTepeH A/IA MePHOAA. c..cecvreeeseesaces
[Tpoda3zsr 1

[Tpoda3ssbr 2

Metadassi 1

Metada3bi 2

Anada3zbil

Anada3zsbr 2

Tenodassbr 1

Tenodassl 2

+Takoro Habopa npy Meiio3e He ObIBaeT.

Ha6op xpomocom u THK 2n2c XxapaKTepeH /Il IEPHOMQ. ...ccerescneens
[Mpodassi 1
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[Tpodassi 2

Mertada3si 1

Mertada3zsi 2

+AHada3zbil

Amnadasbi 2

Tenodassl 1

Tenoda3ssl 2

Ha6op xpomocom u THK nc xapakTepeH /ISl HePHOAQ......ccereesenees

[Tpodassi 1

[Tpoda3sei 2

Metadassi 1

Metadasbi 2

Amnadasbil

Amnadassl 2

Tenodassbr 1

+Tenodasbr 2

KpoccuHroBep npoMcxouT BO BPEMS MEPHO/ .. .cccrueereeenees

+ITpodassr 1

ITpodassr 2

Metadassi 1

Metada3sbi 2

Amnadasbil

Anada3zbi 2

Tenodassbr 1

Tenodassbi 2

YTO He 0THOCUTCA K CTPYKTYPHBIM 3/1eMeHTaM I{UTON/1a3Mbl K/IeTKH?
['manoniasma

Opranesbl

+Anpo

Bxitouenus

Kakoe ommn0ouHoe 1mo/i0)keHue K/1eTOYHOI TeOpUH NPHUBEAEeHO HIDKe?
KieTka siBnsieTCs HauMeHbIllel e JUHULIeH >KUBOI'0

KneTky pa3nvyHbIX OPraHU3MOB CXOZHBI [10 CBOEMY CTPOEHHIO

+O06pa3oBaHue HOBbIX K/IeTOK IIPOUCXOUT U3 OeCCTPYKTYPHOM MacChl
MHOroK/IeTOUHbIe OPraHMU3MBbI TPEJCTAB/ISIOT COO0M C/I0)KHBIE aHCaMOJTH KJIETOK, CTPYKTYPHO U
(bYHKLMOHATBHO CBsI3aHHBIE MeXXKIy CO00

YTo noHuMaeTcs noj TepMHUHOM ruasioniasma?

Copep>xxumoe sifpa

Me)XTKaHeBasi )KUIKOCTb

+lluTonsasma, JMILIEHHAs OpraHesul U BK/IFOUeHUH

[1na3ma KpoBHu

Kak pacrosiararorcsi MosieKyJ/ibl B OW/IHITH/JHOM C/10€ K/IeTOYHBIX MeMOpaH?
VX 3apa)keHHbIe YaCTH HarpaBJ/ieHbl K [JeHTPY OMIUITHIHOTO CJI0sT

+VIX He3apspKeHHbIe UaCTH HarpasiieHbl K LIeHTPY OMTUIUIHOTO C0st
Mornekynbl TUNU0B He UMEIOT 3apsifia ¥ pacrosararTcs 6e3 BUAMMOro MopsKa.
VX 3apspKeHHbIe YaCTH HarpaB/ieHbl K TOBEPXHOCTH MeMOpaH

Yto XxapaKTepHu3yeT HHTerpaibHbIe 0e/IKH 3/IeMeHTapHO! K/1eTOYHO! MeMOpaHbI?
OHM BCTPOEHBI MO0 B MIOBEPXHOCTHBIN, MO0 BO BHYTPEHHU OUUTTAHBIN C/IOH
+OHU «TIPOIIMBAOT» OWUTUITUAHBIN C/I0M M YaCTUYHO PACII0/IaraloTCsl Ha Hapy>KHOU U
BHYTPeHHell TTOBePXHOCTH MeMOpaHbI

OHHY HHKAaK He CBSI3aHbI C OMIMITHAHBIM C/I0eM MeMOpaHbI
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OHu TpUKperuieHb! MO0 K TTOBEPXHOCTHOMY, MO0 K BHYTPEHHEMY OHUTUTTHIHOMY CJIO0
MeMOpaHbI

Kakoe yTBep)KieHHe, XapaKTepu3yoiee pyHKIHHN 0e/IKOB 3/IeMEeHTapPHO! K/IETOUHOMH
MeMOpaHbI, SIB/IAETCS HelPaBU/IbHBIM?

+OTCyTCTBYIOT O€/IKU-TIepeHOCUUKU

Nmetotcst 6enKu-pepmMeHThI

BcTpeuaroTcsi perienTopHbIe 6enku

B coctaBe MeMOpaHbI UMEIOTCST CTPYKTYPHBIe OesTKu

Ha Kakoii moBepXHOCTH K/IeTOYHOW MeMOpaHbl Pacio/iaraeTcs r/IMKOKaTHKC?
Ha Hapy»xHO# MemOpaHe siipa

Ha BHyTpeHHell TOBepXHOCTH I1/1a3M0JIEMMbI

Ha noBepxHOCTH MeMOpaH Komriekca ['onbpku

+Ha Hapy>KHOI1 TOBEPXHOCTH T171a3MOJIEMMbI

I1na3mosieMMa He IPUHUMAET YYACTHE B 00PA30BAHM .....ceveereereosees

PecHuuek

JKryTukoB

MUKpPOBOPCUHOK

+Muodpubpusn

Kakoe yTBep k/jeHHe XapaKTepPUCTHKH I1ePO0X0BaTOH YH/0MIa3MaTHUeCKO# CeTH AB/IAEeTCSA
OIIUOOYHBIM?

B eé cocTaBe PUCYTCTBYIOT MEILIOUKU

B eé cocTaBe NPUCYTCTBYIOT LJUCTEPHBI

B eé cocTaBe MpUCYTCTBYIOT TPYOOUKH

+OHa nuieHa pubocom

Kakoi TepMHH He UCII0/Ib3YeTCsA /1A 0003HAaUeHHUA U XapaKTepPUCTUKH BTOPUYHBIX
JIN30COM?

AyTodaronmzocoma

darosmsocomMa

AyTodarocoma

+IuKTHOCOMA

Yto He 00HApPY)XMBaeTCs B cOCTaBe ayTodarocom?

OcTaTK¥ MUTOXOH/pUI

OcTaTku 5H/0I/Ia3MaTHYeCKOW CeTH

Octatku pubocom

+OcTaTKu (aroLUTUPOBaHHBIX Uy>KePOJHBIX KJIETOK

B ux 1jeHTpe BUHBI KPUCTA/IJIONO[00HBIe CTPYKTYPHI, COCTOSIIMe 13 (GUOPHILT U TPyOOK
M3 Kakoro Ko/imuecrBa MeMOpaH o0pa3oBaHa CTeHKa MHUTOXOH/PUH?

W3 onHOM

+13 2-x

N3 3-x

N3 4-x

I'ae pacnosiokeHo Me)KMeMOpaHHOEe MPOCTPAHCTBO MUTOXOHAPUIA?

+Mexly Hapy’>kKHOUW ¥ BHyTpeHHeld MeMOpaHaMu

Mexxay MeMOpaHaMH COCeJHUX KPUCT

B cocTtaBe MUTOXOHZPUM HET TaKOTO MPOCTPaHCTBA

B 11enTpe MuTOXOHAPUU

Kak Ha3pIBalOTCA 0e/1IKH Cy0heJUHHIIbI, 00pa3yoIye CTeHKY MUKPOTPY0OUKH?
o6y mHbI

AnbOyMUHBI

+TyOynmuHbI

AKTHUHOBBIe (UiaMeHTbl
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Kak pacnosiararoTcs ieHTpHOo/Id B AUIjiocome?

[TapannensHO ApyT Apyry

HaksagpiBatoTcst IpyT Ha Apyra noj npsiMbIM YIJIOM

[TpomosbHO, 06pa3ys MPSMYIO JTUHUIO

+[lepneHAUKYISIPHO APYT K APYTY

Posib 0a3a/bHBIX TejIel] B K/IeTKe

OnpepensitoT 6a3anbHY0 UaCTb KJIETKU

OmnpefieiIIOT MeCTO pacIio/Io’KeHHst BTOPOM LIeHTPUOJ/IU TIPY ieJIeHUU KJIeTKU
+$IBASIFOTCSA OCHOBOM /1J11 pECHUYEK U JKT'YTUKOB

Omnpefie/iII0T MeCTO pacIio/IoKeHHst MaTePUHCKOM LIeHTPUOJIY TIepe];, HauaioM JieJleHUs] KJIeTKU
Kakoe KosinuecTBO MeMOpaH BXOUT B COCTaB fi/|ePHOW 000/109KH?
OpHa

+[Be

Tpu

Yetsipe

B 1{UTOCKe/1eT K/IeTKH HE BXO/JAT.cccoveeeersreecsnee

AKTUHOBBIE (pUTaMeHTbI

MukpoTpy60uku

[TpomexxyTouHble (hr/laMeHThI

+CurcTeMa BHYTPUK/IETOUHBIX MeMOpaH

HoBble MUTOXOH/APHH B K/IeTKe 00pa3ylTCA B ........

['nagkou STIC

['panynsipHoi II1C

+Pe3ynbTare JjeieHUs MUTOXOH/IPUM NTePETSIKKON

Pesynbrare (haroryrosa

Hykneocoma 310 ............

Pubocoma B cocTaBe TOMCOMBI

+I1etna JHK BOKpyT MO/ieKyJ THCTOHOB

Yuacrok JJHK cBsizanHbIi ¢ PHK-nmonumepamu

Marasi cy6breivHNLa PUOOCOMBI

Y4yacTKu XpoMOCOM, Ha3bIBaeMble e HTPOMEPAMH, 3TO ............
Mecra o6pa3oBaHus sApHILIeK B UHTep(daze

MecTa 0TX0XJeHUss MUKPOTPYOOUeK BepeTeHa Jie/ieHUsI

MarneHbKre y4acTKA XPOMOCOM, OT/Ze/IeHHble BTOPUYHOM TTePeTsHKKON
+1lepBUUHbBIE TIEPETSIKKU

Y4yacTKu XpoMOCOM, Ha3bIBaeMble TEIOMEPAMU, ITO  ...ceeevrenneeenss
Mecra o6pa3oBaHus ApHILIEK B UHTep(dase

MecTa 0TX0XjeHUss MUKPOTPYOOUeK BepeTeHa JieJIeHHUsI

MarsneHbKre y4acTKA XPOMOCOM, OT/Ze/ieHHble BTOPUYHOM TTepeTsHKKOM
+KoHeuHble y4acTKH 1ieyeid XxpoMOCOM

Kakoii mepeHoC BelliecTB yepe3 K/JIeTOUYHYH) MeMOpaHy He CBA3aH C aKTHBHBIM
TPaHCIIOPTOM?

[TepeHOC BellleCTB NPOTUB I'Pa/iieHTa KOHLIEHTpaLy

[TepeHoc c nomolikio (aro- ¥ MUHOLMTO3a

T[TepeHOC C MTOMOIIIBIO OETKOB-TIEpEHOCUUKOB

+I1epeHoc BelllecTB MyTéM rpocToit guddysun

Kakas ¢yHKI[usl He BbITIO/THAAETCS [1€P0X0BaToH H/I0I/Ia3MaTUYeCKOH CeThbio?
CuHTe3 6e/KOBBIX BEIeCTB

Mopuduikarusi 6eNIKOBBIX BellleCTB, HAal[PUMep, CBSI3bIBaHUE C CaXapaMu
TpaHcnopT 6e/TKOBBIX BeI[eCTB B KOMILIEKC I'0JTb KU
+J1e3MHTOKCUKaLMs TOKCUUEeCKUX COeJMHEeHUN
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B 00/1acTH KaKo# opraHe/uibl HAKAIVIMBAIOTCSA CEKPETOPHbIE IPaHYJIbI?

['magKoi 3HAOI/Ia3MaTUYeCKON CeTU

®arom3ocom

[ITepoxoBaTo¥ 5HAOIIA3MaTUUYECKOU CeTU

+Kowmrinekca I'onbpku

Kakasi quTonia3MaTuueckas CTpyYKTypa NPMHAMAaeT yyacTHe B 00Pa30BaHHHU MEPBUYHBIX
JIN30COM?

['nagkasi sHAOTIa3MaTHyecKasi CeTh

Darosm30CoMbl

[TIlepoxoBarasi 3HAOIIa3MaTUUeCKasi CeTh.

+Kommnnekc I'osibmku.

B uem 3ak/rouaercsa PyHKIUA MEPOKCHCOM?

+OHu obecrnieunBaroT Je3uHTOKCHKaluo HoO» - mpoaykTa, 00pa3yrolerocs pyu OKUCIeHUH
aMUHOKMCJIOT.

Ownwu o6pasyror H,O

OHU UHAKTUBUPYIOT (hePMEHTHI JIN30COM.

OHU HakaruMBaloT U Bbizie/sitoT HoO» Bo BHEIIHIOW Cpefly KIeTKH.

Kakoe Ko/1MuecTBO LleHTpUo/ied npucyTcrByeT B An depeHIiMpoOBaHHOM HeAe/sIeincst
KJieTKe?

OpHa

+[1Be

Tpu

YeTsipe

Kakoe yTBep x/ieHHe COOTBeTCTBYeT XapaKTepHCTUKe 3yXpoMaTHHa?

ITO MOJIOBOM XPOMAaTHUH

+3T0 IeKOH/eHCHPOBaHHbIe YUaCTKU XPOMOCOM

ITO KOHJIeHCUPOBaHHbIe yUaCTKH XPOMOCOM

CoOTBeTCTBYET yUacTKy sIpbIIIKOBOIO OpraHu3aTopa

Kakoii >Ku3HeHHbIH UK/ XapaKTepu3yeT ManojudepeHLIUpPOBaHHbIe K/IEeTKH?
+MuTo3 - uHTepdasa - MUTO3

Murto3 - uHTepdasa - rubesb KIeTku

Mwuto3 - auddepeHIIPOBKY - BBITIOJHEHHE PYHKIIUN - THOe/Tb K/IeTKH

MWUTO3 - MHUTO3 - MMTO3 U T [

Kakoii nepuop He BXoAUT B HHTep(a3zy ManoudepeHPOBaAHHON K/IeTKU?
+11eprog MuTo3a

[TocTMuTOTHYECKUH TIepUO/, (TTPeCUCTeTUUeCKUI)

CUHTeTUUeCKUl TIepuo/

[TpemuTOTHUECKUI TIePUO/] (TOCTCUHTETUUECKU)

Yem xapaKTepu3yeTcsi IPeMUTOTHYECKHUH (TOCTCUHTeTHYeCKNi) eproj uHTepgasbl
MastoguddepeHIMPOBAHHON K/TETKH?

[Tpoucxoaut pocT u AuddepeHIIMPOBKa

[Ipoucxomut yasoenue moJsiekys JTHK

+3aBepiiieHue MOATrOTOBKU K/IeTKU K HOBOMY MUTOTHUYECKOMY JieJIeHUIO

Kakux-nm1bo “3MeHeHH CO CTOPOHBI SiZipa ¥ LIUTOTIa3Mbl KJIETKH He TIPOUCXOJUT
Kakue u3mMeHeHHs IPOUCXOJAT B s/ipe U LIUTOIUIa3Me K/IeTKH B nmpoga3y MmuTo3a?
+KoHeHcalusi XxpoMOCOM, pa3pylileHue si7iepHoi 0007104kH, (hOpMUPOBaHHe BepeTeHa JieJIeHUst
PacrosioykeHrie XpOMOCOM B 9KBaTOPUA/IbHOW 30He KIeTKU

Pacxox/ieHre ouepHHUX XPOMOCOM K TO/IFOCAM [JOUePHUX KIIeTOK

O6ocobenue sizep, IATOTOMUS

Kakue u3meHeHHs MIPOUCXOJAT B sA/ipe U LUTOIUIa3Me KJ/IeTKH B Tesio¢)a3y MuTo3a?
KoHieHCal1usi XxpoMOCOM, pa3pyiilieHue siepHoi 000/109kH, (hOpMUPOBaHHUe BepeTeHa JieJIeHUsT
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Pacnosio’keHre XpOMOCOM B 3KBaTOPUA/ILHOW 30He K/IeTKH
PacxoxzeHre 0uepHUX XPOMOCOM K TTO/IFOCaM [JOYePHUX KIIeTOK
+0060cobneHue siiep, UTOTOMUS

B pe3ysibTaTe MeH03a 00Pa3yeTCH....cceeeueeuennens

UeTbIpe KIETKU C AUTUIOUAHBbIM KosimyectBoM [JHK

[IBe nunionziHbIe KIeTKA

OpHa K1eTka ¢ rarviongHbeM KonmuectsoM [JHK v Tpu ¢ gurioniHbIM
+UeThIpe K/IETKU C rariongHsiM Kosmmyectsom [JHK

B unTep¢aze murornueckoro nukaa JHK yABaNBaACTCH.......coveeveeneee
B nipecrHTeTMYECKUM TEPUO[,

+B cuHTeTUUeCKU Nepuoy,

B nocTtcrHTeTMYeCKU Tepuoy,

B mertadasy

AKTHUBHBIN POCT K/IE€TKH MPOUCXO/HT....cccueeeeeerneees

+B npecrHTeTHYeCKUI Tepuof,

B cuHTeTHMUeCKW Nepuoy,

B nocTtcuHTeTMYeCKU epuoy,

B metadasy

Knerka umeer Hab6op xpomocoM U JTHK 2n4c ¥ TOTOBUTCSH K /I€TICHUIO....ccoeesseeseren
B npecrHTeTHYECKUI TEpUO/,

B cuHTeTUUeCKWI NepUof,

+B nocTcrHTeTUYeCKUN epuo/,

B metadasy

HauuHaeTrcsi ciupaiv3anus XpoOMOCOM, PACTBOPSIETCS A{EPHAA 000/I0UKA ....cceeueereennees
+B npodasy

B aHadasy

B tenodasy

B metadasy

Ha3zoBuTe CTPYKTYPBI K/1eTKH, rae coaepxurca JHK.

+ IIJ1aCTU/bI, MUTOXOH/PUU

pubOCOMBI, LIUTOTIa3Ma

OIIC, komruiekc ['onbpKu

I/1a3M0JIeMMa, BaKyO/lb

Jisi pa3MHOXKeHuU (Mmepe/jauy reHeTHYeCcKoro MaTrepuasia) CIy)KUT
+ A4po

LMTOIIa3Ma

BaKyo0JIb

KJ/IeTOYHas CTeHKa

Oprase/uibl, HOI/IOILAKOIHAE KUCIOPO/J, - 3TO:

PO

+ MUTOXOHJPHH

TePOKCHUCOMBI

armmapat ["'ombpKu

5H/IOI/Ia3MaTUYecKasi CeTh

SPBILLKA

OCHOBOIMO/I0KHUKAMHU K/IeTOUHON TeOpUM CUUTAIOT:

I'yka v JleBeHryka

+I1IBanHa u IllneiigeHa

JleBenryka v BupxoBa

Hapsuna u ['yka

JKvBOTHasA KJIeTKa CO/IeP)KUT:
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XJIOPOI/IaCThI

XPOMOIL/IACThI

+1I€eHTPUOJIN

JIeUKOIIaCThI

Y K/IeToK 3H0CIIepMa NOKPbITOCEMEHHBIX HA00p XPOMOCOM:

raryIouHbIN

JWTIJIOUIHBIN

+TPUTJIOUHBIN

TeTparIouJHbIN

Knerka - 370 ...

MeJibuaiilliasi YaCTULla, UMeroIllasi OCHOBHbIe XUMHUeCKHe CBOMCTBA OpraHM3Ma
CTPYKTYPHO-(YHKI[MOHa/IbHasi eJUHULIA B/

YyaCTh OpraHu3Ma, MOCTPOeHHasi U3 3aKOHOMEPHO B3aMMOCBSI3aHHbIX TKaHel
+3/1eMeHTapHasl eIMHULIA CTPYKTYPHO-(PYHKI[MOHA/IbHAs! >KUBbIX OPraHW3MOB
Bakyosib pacTuTe/IbHOM K/1€TKH BbINO/IHAET QyHKI[UM:

+ oCMoOpery/sILn

BbI/Ie/TUTE/IbHYIO

TMUI[eBapUTeTbHYIO0

COKpaTUTE/bHYO

3abo/1eBaHe TyOepKyJie30M JIerkKux y Ue/ioBeKa BbI3bIBaeT

BUPYC

TUIeCHEBbIN TpUb

+ GaKTepusi-Tiapa3uT

OakTepus — carpoduT

3abo/1eBaHNe CTPUTYIIUM JIUILIAEM Y Ye/I0BeKa BbI3bIBAeT

BHPYC

T/IeCHEBBIN TpUb

GaKTepusi-riapasuT

+Tpub- TIapa3ur

daronyro3s — 3T0:

3axBaT MeMOpaHOW K/IeTKU >KUJKUX BELeCTB U IePeHOC UX B LIUTOIIa3My KJIeTKH
+ 3axBaT MeMOpaHO! K/JIeTKH TBeP/bIX UaCTHUL] U TIePeHOC KX B LIUTOI/Ia3My
n30upaTe/bHbINA TPAHCIIOPT B KJIETKY aMUHOKHUC/IOT

MOCTYTIJIEHNE B KJIETKY BOJbI

B opnoii u3 nenei [JHK umeercs nociieoBarenbHocTb HyKaeotuioB A T I' 1. Vicxops u3
NMPUHIUIA KOMIIEMEHTAaPHOCTH, YCTAaHOBHTE I10C/1e/[0BaTe/IbHOCTh HYK/IEOTH/IOB B APYroi
wenu JHK:

T'YaHUH, a/IeHUH, LIUTO3WH, TUMUH

aJleHVH, TUMWH, ypaLw/, 'yaHuH

LMUTO3WH, aJIeHUH, ypaLu/, TAMUH

+TUMUH, aJIeHUH, LIUTO3UH, I'YaHUH

3adaHusi Ha MHOJCecmeeHHbIll 8bIO0OP
Bbibepume HeCKonbKO Npasu/ibHbIX 8APUAHMO8 omeema
Cxema pery/isiiiui CMHTe3a 0e/ika Obl/1a pe//Io)KeHa. ..
+®. YKakobom
+>K.JI. MoHOo
3. 'ekkeniem
M.4. llnerigeHom
T. [IIBanHOM
K/ieTouHas Teopusi CTPOeHUsI OPraHU3MOB 0bL1a copMy/IHpoOBaHa...
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+M. lnergeHom

+T. [lIBaHHOM

P. I'ykom

. YorcoHom

@. Kpukom

Tomac MopraH sAB/isieTcs aBTOPOM...

+XPOMOCOMHOMW TEOPUM HaC/1eICTBEHHOCTU

+3aKOHAa HapylleHus CLell/IeHUsI TeHOB IIPU KPOCCUHIOBepe
3aKOHAa FOMOJIOTUUECKUX PsIZI0B HaC/1eICTBEHHON U3MEHUYNBOCTH
Teopru OMOTeorieH030B

yUeHUs1 O LIeHTpax NMPOUCXOXKeHUS KyIbTYPHBIX paCTeHUH
3aKOH reHeTHYECKOro0 PaBHOBeCHsI B CB000/JHO CKpeIMBaKLIeHcs oMY /AU BliepBble
copmypoBaIM...

+I'. Xapgu

+B. Baiin6epr

T. Mopraun

A. BelicmaH

I'. Mengenb

PycckuM yuyeHbIM NPUHAA/IEKUT OTKPBITHE. ..

+BUPYCOB

+b6akTeprodaros

GakTepuii

MPOCTEeUIIINX

OJITHOKJIETOUHBIX BOZOPOC/IeN

Mopenb NpoCcTPaHCTBeHHO# CTPYKTYphbI MosieKyJibl [IHK (aBoiiHasa cnimpasib) 6bl1a
NnpejJ/IoKeHa...

+[.1. YorcoHoMm

+®.X K. Kpukom

N.I1. Mronnepom

M.A. llnetizeHoM

JK.JI. MoHo

BniepBbie mUrMeHT XJ1I0po¢u/LT 06T BbIjJje/IeH U3 PacTeHHUH. ..
@. XKakob

+JK. KaBeHnty

A. baxom

+I1. ITenetse

JK.JI. MoHo

Pa3BuTHIO BereTraljHOHHOT'0 MeTO/a UCC/IeJOBAaHUA PACTeHUH CIIOCOOCTBOBAJIH. ..
M. Kuon

A. bax

+M. LBer

+H0.Cakc

I1. [Tenetse

OCHOBOTIO/I0O)KHUKAMH 0M0/IOTMH KaK HayKH CUMTAIOTCA peBHerpeueckue punocodsl u
€CTeCTBOMCIBITATE/H. ..

Cokpar

Apxumen

+ApHUCTOTE/Ib

+Teodpact

[1naToH

OCHOBHBIMH HayYHbIMH AOCTIKeHUAMH A. JIeBeHryka fIB/ISIIOTCA OTKPBITHE...
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+bakTepuii

OakTeprocgaros

BHUPYCOB

+TIIPOCTEULLINX

KJIETOYHOTO si/ipa

BriepBbie HCKYCCTBeHHBIH CHHTe3 0e/IKa ObL/T 0CyIIIeCTBIIeH. ..
A. baxom

T. [lIBaHHOM

+I'. Matreu

+M. Hupenbeprom

M. lIneiineHoM

H.. BaBu/ioB fAAB/IA€TCA aBTOPOM...

XPOMOCOMHOU TeOpHH Hac/1e[iICTBEHHOCTH

+yueHUs O LIeHTpax MPOMCXOXK/eHUs Ky/IbTyPHBIX pacTeHUM!
3aKOHa HapyLlIeHUs CLieTJIeHUsI TeHOB IPU KPOCCUHT OBepe
Teopuu OGMOreor|eH030B

+3aKOHa TOMOJIOTUYECKUX PSZIOB HAC/IeICTBEHHOU N3MEeHUMBOCTH
K.-b. J/Iamapk npejioxuil...

+TIOHSITHeE TPajlaliun

OVHapHY0 HOMEHK/IaTypy BUJa

TIPUHLIUITBI CUCTEeMaTHUKU

+TIepBYIO TEOPHIO 3BOJIOLIMU

TIOHAITHE BUJA

OrpoMHbIi BK/1aJ B pa3BUTHe reHeTUKU BHEC/IM POCCUIICKHeE YUeHbIe. ..
B.W. BepHaackuii

B.H. CykaueB

K.A. Tumupsses

+C.C. YUeTBeprKoB

+H.. BaBunos

ABTOpaMH KJIaCCHYECKOU TeOpHH 3BOJIIOLHHU SB/ISIIOTCS. ..
XK.-b. Jlamapk

+U. JapBuH

K. Broddon

+A.P. Yomec

K. JIunnei

AHTHOMOTHK NMEHUIW/IMH BBIE/TH/IU U TOTyYH/TH B YMCTOM BHJE. ..
+A. ®nemMuHr

T. Mopran

+1I". ®nopu

K. XongeliH

A. Beiicman

YueHbIMM — MUKPOOH0/10TaMHU SIBJISIIOTCAL. . .

+P. Kox

T. Mopran

B. I'apen

+J1. [Tactep

K. b3p

OrpomMHbIN BKJIa/J] B pa3padoTKy 3MOpHO/IOrHUeCKHX J0Ka3aTe/IbCTB 3BO/TIOLHN BHECTH. ..
+1.I1. Mrosnep

T. I[lIBanH

T. Mopraun
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M.A. HlnetigexH

+3. ['ekkesnb

Teopuio caMONPOM3BO/ILHOTO 3aP0K/eHHS YKIUBBIX CyLIeCTB ONMPOBEPIJIH...
+J1. [Tactep

K. B3p

P. Kox

+®. Penu

A. JleBeHryk

I'uOpuj NieHUIBI U PXKU (TPUTHKAJIE) ObUT MOJIyYeH METO/JaMH. ..
+Me>XBU/JOBOM r'MOpUIU3aI[uM

+T10/IMII/ION NN

cnustHUst 671acToMepoB

CeJIeKLIU

reHHOW WH)KeHepUH

MeTo/1bI K/IETOUYHOIM HH)KEeHEePUH MCIIO/IB3YIOTCA MpPH...
XpaHeHUH 3aMOPO>KEHHBIX SUL[EKTeTOK

HCKYCCTBEHHOM OTUIOZIOTBOPEHUH

MeXXBH/J0BOM THOpUIM3alIin

+UCKyCCTBEHHOM MyTareHese

+T10/IUTIJION AU 3aLiin

OCHOBHBIMH METO/IaMH 3BO/TIOIHOHHBIX HccieAoBanuil Y. /lapBuHa ObUIN. ..
+HabmoeHne

+cpaBHeHMe

MO/Ie/IMpOBaHue

9KCIIepUMeHT

cTatucThueckas obpaboTka

OcHoBHbIMHU MeToaMHu K. Bapa 0bL1H. ..

+orurcaHue

+HabmoneHue

MO/Ie/TMPOBaHue

reHeasiorMYecKuii aHamIu3

CTaTUCTHYeCcKast 0O0paboTka

K reHeTHyecKMM MeTO0aM HCC/IeI0BAHNN OTHOCSTCS MeTO/BL.
Tas1e0HTO/IOTUYECKU I

9MOPHOJIOrTUeCKUH

BereTal[OHHbIN

+0/IM3HEL[0BbII

+TeHeaIornyecKuil

C noMo1b0 MOP(O/I0rHUeCKUX MeTO/J0B U3yUaloT. ..
CLieryieHe TeHOB

+hopMy /HCTHEB

cojiepkaHue Oeska

CTPYKTYPY KJI€TKH

+CTpoeHue 1|BeTKa

C noMo1bI0 OMOXMMHYECKHX METO/I0B U3YUaloT. ..
+cojiep)kaHre MeTabo/IMToB

+aKTUBHOCTh (hepMEeHTOB

CTPYKTYPY K/I€TKH

TeHOTHIT OpraHr3Ma

CTpPOeHHe pacTeHuun

C nomoipio GpuU3n0I0rnuecKux MeTo/i0B U3y4aror. ..
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CIIeryieHe TeHOB
JIBYDKEHHE [IUTOI/Ia3Mbl

CTpOeHHe KOPHS

+TpaHCMUPALUIO JTUCTHEB

+UHTEHCUBHOCTh [IbIXaHUS

KanycTHo-peseuHbIid rHOPUJ ObLI MOJTyYeH MeTO/JaMH. ..
TeHHOM WH)KeHepUH

+T10/IMIIJION NN

C/siHUS 671acTOMEPOB

+Me>XBU/JOBOM r'MOpUIU3aI[uM

CeJIeKI[UU

B reHernke yej0BeKa MCIO0/Ib3YIHOT METOJ.
TeHHO-UH)XEeHEPHBIH

+UMMYyHOT€HeTHUeCKUHT

ceeKIMOHHbIN

rUOpU/I0/IOrMUeCKUH
+TIOMY/IIUOHHO-TeHeTUUeCKU I

Hayka 0MOHHMKA MCII0/1b3yeT METO/ABI. ..
OUOTEXHOIOTUH

+01OMIOMUHECTIeHLTH

6uoreorpaduu

+O1OMeXaHUKH

61OTreoLIeHOJIOTUH

IToBeeHHe )XUBOTHBIX M CIIOCOOBI UX 00LIeHHA U3yYaeT...
oroxumust

ouoreorpadus

+3TOJIOTHst

Ouro3HepreTUKa

+OMOKOMMYHUKAI[US

K reHeTHyecKMM MeT0aM HCC/IeA0BAHNNA OTHOCSTCS MeTO/BL.
+TreHeaIornyecKui

+0/IM3HE1[0BbII

Tas1e0HTO/IOTUYECKUI

BereTal[MOHHbIN

9MOPHOJIOrTUeCKUH

K 0CHOBHBIM MeTO/iaM Ce/IeKI{HH OTHOCATCH. ..
LeHTpU(yrupoBaHue

MO/Ie/TMPOBaHue

+otbop

+THOpUAU3anMs

Hab/ro/IeHne

MeToabI reHeTHYeCKHX UCC/IeJOBAaHUI MO3BOJISIIOT ONPeJe/ATh...
cofiep>KaHre BUTAMUHOB

CTPYKTYPY KJI€TKH

t+crerieHre reHoB

+I0MMHAHTHOCTh MPU3HaKa

JKU3HE/IeATeTbHOCTD KIIeTKU

K pe3ysbTaTram ce/leKIiMOHHBIX Pa00OT OTHOCHT. ..
+/IeKOpaTUBHbBIE KaueCTBa 1IBETOB

WH/Iy CTPUATbHBIN MeJTaHU3M

poXIeHre OJIM3HeI[0B
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+yBeJinueHue SIMLIeHOCKOCTU KyP

aJIbOMHU3M MBIIIEeH

MeTo/1bI K/IETOUHOIM NH)KEeHePUH HCIIO/Ib3YIOTCH MpPH...
HCKYyCCTBEHHOM MyTareHese

+C/IUSIHUU TIPOTOT/IaCTOB

TIOJIMTI/IONTU3aL[N

o0begrHeHNH 6/1aCTOMEPOB

t1iepecagke reHoB

C noMoI1bI0 METO/I0B K/IETOUHON HH)KEHEPUH ObL/TH MOJTyYeHbl. ..
+TpaHCreHHbIe CBUHBU

KOLIKHU-C(UHKCHI

OpotinepHbie Kyphbl

OBIIeKO03a

+MO3aMUHbI€ MBIIIU

TakcoHaMu 00Jiee BBICOKOI'0 PaHra 0THOCHTe/IbHO OTpsia ABIAKTCA. ..
+THM

+Kmacc

BU/]

poA

CemMemcTBo

K HagmapcTBy JykKapuoTa OTHOCATCA [apCTBa...
+TpUOBI

+pacTeHust

BUPYChI

OakTepuu

apxebaKkTepuu

K HanapcrBy JyKapuoTa OTHOCATCHL. ..

+TpUOBI

+ >KUBOTHbIE

OakTepuu

+0arpsHKU

BUPYChI

+0ypble BOOPOC/IU

PojacTBo uesioBeKa U muMman3e, umerwmux 90% o01MX reHOB U YeThIpe IrPynnbl KPOBH,
yCTaHaB/IUBAIOT. ..

treHocucTeMaTHKa

HyMepHuecKasi CHCTeMaTHKa

YKC/IeHHasi CcTeMaTHKa

K/IalnyecKasi CUCTeMaTHKa

+ XemocucreMaTuka

! B cucremMaTvke >KMBOTHBIX, H B CHCTEMaTHKe PAacTeHHUs PUCYTCTBYOT KaTerOpHHu. ..
+BU

+poj,

TIOPSIZIOK

oTaen

THUT

TakcoHamu 60/1ee HU3KOT'0 paHra OTHocuTeIbHO CeMeiCTBaA SIBJISIKOTCA. ..
+BUJ

KJ1acc

oTpsif

tpofa
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MOPSIIOK

Poj — Go/iee BBICOKMIT TAKCOHOMUYECKHI PaHT, YeM...
CemMeucTBo

KJ1acc

+BU/

+TI0ABU/,

oTpsi[,

Hau0o/1b11as rpynmna Ha3bIBaeTcsA B CHCTEMATHKE. ..
pacTeHul — TUIIOM

+>KUBOTHBIX — TUTIOM

pacTeHul 1 >KUBOTHBIX — TUIIOM

JKUBOTHBIX — OT/I€JIOM

+ pacTeHU — OT/eJIOM

MakcuMa/ibHbIM 0MOpPa3HO00pa3reM XapaKTePU3YTCA. ..
['osiocemeHHbIE

+IToKpbeITOCEMEHHbIE

+UteHncTOHOTHE

MoJutrocku

XopaoBsle

Buj Mo)XeT BK/II0OUATh HECKO0JIbKO...

+ MOMYIALUA

TOPSIAKOB

CeMeucTB

OTPsI0B

+T10/IBU/IOB

Kracce! 00be/JUHAIOTCSA B CHCTeMaTHKe. ..
+>KUBOTHBIX — B THUIIbI

pacTeHWH — B THIIbI

pacTeHHH Y )KUBOTHBIX — B TUIIbI

JKUBOTHBIX — B OT/IeJIbl

+pacTeHull — B OT/ie/bl

K HajapcTBy 3yKapuoT OTHOCATCA...
+TpUOBI

+>KBOTHBIE

OakTepuun

apxebaKTepuun

BUPYCHI

CemeiicTBa 00beJUHAIOTCA B CUCTEMaTHKE. ..
+pacTeHul — B MIOPSIJIKU

+>KUBOTHBIX — B OTPSA/IbI

pacTeHUM — B OTPSAbI

JKABOTHBIX — B MOPSJKU

JKABOTHBIX U PaCT€HUH — B OTPSJbI

Pa3penbl cucreMaTuKH, M3ydyarwinye CTPYKTYpPbI K/1IeTOUHOro sapa u crpoenve JHK y
Pa3/IMYHBIX OPraHU3MOB, Ha3bIBAKOTCA. ..
+KapruoCUCTEMaTUKOU

+TeHOCUCTeMaTUKON

XeMOCUCTEMaTUKON

XeMOTaKCOHOMUEHN

HyMepHYeCKOU CUCTEeMaTUKOU

HoBgeiliiiiuMu HanpaB/IeHUSIMUA CHCTeMAaTHKHU JKUBBIX CYILIeCTB AB/ISIOTCA. ..
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K/IaIUCTUUECKasi CUCTeMaTHKa

XeMOCHCTeMaTHKa

+TeHOCHCTeMaTHKa

+KapuocucTeMaTHuKa

YKC/IeHHasl CUCTeMaTHKa

IITupokomMacmTabHOe Mo/ TyYyeHHEe KOPMOBOI'0 IPOXOKEBOro 0e/lka Ha
11e/UTIO/I030Co/ieP)KaluX 0TX0/jaX BO3MOKHO 0/1arojaps ycrmexam...

+0HMOTEeXHOIOT YU

+MUKOJIOTUH

OMOHUKU

¢dusumonorun

ouomertoza

Co3aHue yCTPOHCTB U MEXaHU3MOB, KOMMHPYIHUX CTPOEHHE )XMBBIX CyIIeCTB, BO3MOXXHO
0/1arojaps ycmexam...

TeHHOM WH)KeHepUr

+OMOHUKHU

KJIETOUYHOW UH)XKeHEepUr

+0H0aKyCTUKH

OUOTEXHOIOTUH

IToBbIlIeHHE YPO)KAaWHHOCTH KY/IbTYPHBIX PACTeHHH MyTeM IPUMeHeHUs MUKOPHU3HbBIX
rpu0oB MOXXeT ObITh JOCTUTHYTO O/1arofiaps ycrnexam...

+MUKOJIOTUH

300JI0TUH

0aKTepHoIOTUN

+00TaHUKH

OMOTEXHOIOTUH

Pa3MHoO)XeHHe BHPYCOB HAaCeKOMBIX Ha KY/IbType KJ/IETOK U HCIIO/Ib30BaHHEe 3THX BHPYCOB
A1 60pBOBI C HACEKOMBIMHU-BPEANTE/ISIMH B CeJIbCKOM X035IHCTBEe BO3MOXXHO Os1aroaps
ycmexam...

reHHOW UH)KeHepuHr

KJIOHUDOBaHUsI

+buomeTo1a

OMO3HEepPreTHUKH

+OMOTEXHOIOT M

Om10A0TBOpPeHUe «B MPOOHUPKe» U BhIHAIIMBAHUE IJI0/Ia CyPPOraTHON MaTepPbi0 BO3MO)KHBI
0s1arogaps ycmexam...

HCKYCCTBEHHOT'O MyTareHe3a

OMOHUKU

ouomeTtoza

+dusnonorun

+K/IeTOUHOW UH)XXEHepUHr

BbisicHeHHEe IPUPOJABI HAC/Ie/ICTBEHHBIX 3a00/1eBaHM Ye/I0BeKa CTa/I0 BO3MOXXHBIM
0/1aropaps ycmexam...

6uomeTtoa

OMOTEXHOIOT U

+reHeTUuKu

+TeHHOW UH)XeHepuur

MOJIEKYJIIPHOM OHoornu

XX BeK 000oraTu/i 6M0/I0THI0 TAKUMH OCHOBOTI0/IAaral0IUMH TEOPUAMH, KaK TeOPHH. ..
+abMOreHHOr 0 CUHTEe3a

+XpPOMOCOMHast
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MOpHoIornyecKast

TUCTOJIOTYecKast

K/IeTOYHast

OCHOBOMNO/IaralIIMH B COBPEMEHHO! 0HO/IOTHU AB/ISAIOTCS TeOpHH.
sMmbpuosioruyeckas

TUCTOJIOTYecKast

XeMHOCMOTHUYeCKast

+XpOMOCOMHas

+KJ/1IeTOUHas

IITupokomMacmITabHOe Mo/ TlyYeHHe aMUHOKHUC/IOT, CHHTe3UPOBAHHBIX 0AKTepPUSMH,
BO3MO)XHO 0J1arofaps ycmexam...

ouomertoza

OUOHUKU

+UCKYCCTBEHHOT O MyTareHe3a

¢dusumonorun

+OUOTEXHOIOTUH

ITepBBIMH pa3je/iaMu 0H0/I0THH, KOTOPbIe 0)OPMHITHUCH KaK CAaMOCTOATE/TbHbIE HAYKH,
SIBJISIFOTCAL. ..

+300510rUA

¢dusumonorus

9KOJIOTUSI

3TOIOTUSI

+6oTaHrKa

TKaHeBO# YPOBeHb OpPraHHU3aLiy )XKUBOI MaTepuy XapaKTepeH Jysl. ..
6enka

+MepUCTeMBI

+TIapeHXUMBI

XJIoporiiacTa

yT7IeBOJIOB

TKaHeBO# YPOBeHb OpPraHHU3aliy )XUBO MaTepUH XapaKTepeH AJIA. ..
+anuTenus

+MBIMIL]

pubocom

MUTOXOH/IpUI

yT7IeBOJIOB

IIposiB/ieHHeM OHOPUTMHUYHOCTH KaK CBOMCTBA YXMUBBIX CHCTEM SIB/ISIOTCA. ..
CMeHa OUOIIEHO30B «TyT-0epe3HsIK-COCHSIK»

+HOYHOU COH uesioBeKa

+0CeHHUe 11epeseThbl ITUL]

cMOK103 uesioBeKa U KUIIIeUHOW Ta/IOuKy

OTZiepruBaHye PyKH OT rOpsiuero npeiMeTa

IIposiB/ieHHEeM Hepro3aBHCMMOCTH KaK CBOWCTBA KUBBIX CHCTEM SIBJ/ISIFOTCA. ..
TU/IPO/TU3

MTUHOL[UTO3

+doTocuHTE3

(aroruTo3

+bIXaHue

CMeHa OHOIIeHO30B «Iyr-0epe3HsAK-COCHSK» SIB/ISAeTCS MPOsIB/IeHHEM Ha
0HMOreoLeHOTHYECKOM YPOBHE TaKMX CBOMCTB JKUBBIX CHCTEM KaK...
+poct

JTUCKPETHOCTh
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+pa3BuUTHE

e/IMHCTBO XMMHUYECKOr0 COCTaBa

pa3/ipaKUMOCThb

IIposiB/ieHHeM POCTa U Pa3BUTHS KaK CBOMCTBA )XUBBIX CHCTEM SIB/ISIIOTCA. ..
+OHTOreHe3

¢duoreHes

reoTponu3m

KpeaLvoHU3M

+KaTabosim3m

Pa3/paxuMOCTh KaK CBOICTBO )XUBBIX CHCTeM MPOAB/AETCA B (h)oOpMe TAKCHUCOB Y...
+KHIIeYHOTIO/IOCTHBIX

pbIO

HaCeKOMbIX

+TIIPOCTENLLINX

b6akrepuii

Pa3/paxuMOCTh KaK CBOICTBO )XUBBIX CHCTeM MPOAB/IsAeTcs B (hopme pedieKCoB y...
+HaCeKOMBbIX

+pbIO

rpuboB

pacTeHul

G6akrepuii

BuoreoneHOTHUECKHUH YPOBEeHb OPraHU3aluy )KUBOW MaTepHH XapaKTepeH JIs...
+03epa

+Mopst

HIyKA

»kabp

MUTOXOH/IpUI

IIpu3HaKaMu BCeX XUBBIX CHCTEM SIBJISIIOTCAL. ..

TIPOBOIUMOCTh

aBTOMAaTHsI

JIBIDKeHHe

+OMOPUTMHUUHOCTD

+IUCKPETHOCTb

HaaBu/10BbIMHM YPOBHAMH OPraHU3aLU )XUBOI MaTepUH SB/IAIOTCA. ..
KJ/IeTOUHBIN

MOJIEKYISIPHBII

+OMOLIeHOTUUECKUH

+TIOMyISILJUOHHBIN

OpraHHbIN

BpauHbie UTPHI U NOJI0BOE PA3MHO)KEHHE B CTajie ra3esiell MPOUCXOAAT HA c.vvveenennnns
YPOBHSIX OPraHH3al[dH )KUBOW MaTepUH.

+TIOMY/ISIIAOHHO-BUIOBOM

+opraHru3MeHHOM

OpraHOWTHOM

OHMOTeo1[eHOTUUECKOM

orochepHoM

IIposiB/ieHHeM POCTa M Pa3BUTHUSI KaK CBOWCTBA JKUBBIX CUCTEM SIB/ISIFOTCA. ..
pPOXK/IeHHe KOTAT Y KOIITKH

OpauHbie UTPBI BOJIKOB

okuc/MTenbHoe hochopuirpoBaHue

+OHTOTeHe3
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+cMeHa OHOLIeHO30B

KeTouHblil ypoBeHb OPraHH3al[iH )XUBOI MaTepHH XapaKTepeH AJIA. ..
MUTOXOHZIPHS

prbOCOMBI

+3pUTpOLIMTA

sapa

+HeupoHa

OpraHu3MeHHbIH YPOBeHb OpPraHH3al[uM )XUBOI MaTepUH XapaKTepeH AJIA. ..
+nenb@uHa

cepana

HIIyKd

TJIaBHUKOB

»kabp

IIposiB/ieHHeM CaMOBOCIIPOM3Be/ieHHs KaK CBOMCTBA )KUBBIX CHCTeM SIBJISIOTCA. ..
+pervtvkayus JHK

OKUCUTeNbHOe ochopuirvpoBaHue

+6uocuHTe3 6enka

ruzponu3 Geska

MUTO3

Y 0/JHOK/IETOUYHBIX CYLIeCTB 3HAUHUTE/IbHO C/1afee, UeM Yy MHOTOK/IETOUHBIX, BbIPa)XKeHbI
TaKHe CBOMCTBA )XUBBIX CHCTEM KaK...

+pa3apakuMOCTb

W3MeHYMBOCTb

CaMOBOCIIPOHM3Be/leHHe

Hac/ie/ICTBeHHOCTh

+caMoperyJsiLus

OCHOBHBIMH (OCTYNIHBIMH HEMOCPe/JCTBeHHOMY Ha0/II0IeHHI0) CUMTAITCS YPOBHH
OpraHu3aLiu )XUBOH MaTepHHu.

KJ/IeTOUHBIN

+0praHW3MeHHbI’

OpraHOU/IHbIN

+0urochepHbIi

MOJeKYISIPHbIN

13 ypoBHeii CyliecTBOBaHHA KUBOT'0 BellleCTBa Ha/I0PraHN3MeHHbIMHU SB/IAIOTCA. ..
MOJIEKYISIPHBII

+TIOMyISILJUOHHBIN

+0nochepHbI

TKaHEeBbIU

OpraHu3MeHHbIU

KJ/IeTOUHBIN

+OHMOIeHOTUUECKUH

+0MOTe01[€HO3HBIH

OpraHHbIN

XapakTep pocTa Hai3eMHBIX U MO/3eMHbBIX YacTell pacTeHH# 0CyIeCTB/IsAeTCA 10. ..
+Te/IMOTPONU3MY

+Te0TpOIU3MYy

CeMCMOHACTUSIM

aBTOHACTUSM

TEePMOHACTHUSIM

Peaknus pacTeHHil Ha pasApaxuTe/H nNposiB/sieTcs B ¢popme...

+TaKCHUCOB
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+TPOMU3MOB

peduiekcoB

PUTMUUHOCTU

JTUCKPETHOCTH

C ce30HHBIM LUKJ/IOM MOTrOJHBIX YC/IOBHI CBA3aHBI. ..
PUTMBI OOZIPCTBOBAHKS M CHA UeIOBeKa

reHue MTHUl]

+I1CTONAaz pacTeHU!

+/IMHbKA >KUBOTHBIX

[IBIKEHHUE YCThUI] paCTeHUM

YrieBojaMu B Kj1eTKe SB/ISIOTCA. ..

+caxapo3a

+TJIMKOTeH

TJIALIAH

TeTICUH

BaJTUH

I'opMoHa/ibHYO QYHKIUIO B OPraHU3Me )KHBOTHBIX MOTYT BBINO/IHATD. ..
+6enku

+)KUPOTIOJ00HBIE BelljeCcTBa

YTJIEBO/IBI

TTHK

PHK

Buosiornueckas MemOpaHa MOCTPoeHa B OCHOBHOM H3...
+6enkoB

+dochommnuzos

MOHOCaxapoB

T0JIMCaxapuzioB

HYK/JIEMIHOBBIX KUCJIOT

TpaHcnopTHasi pyHKIMA XapaKTepHa AJiA. ..

+BO/JIBI

+6enkoB

UNUI0B

MUHepabHbIX COel

yTJIEBOZIOB

B cocTaB Bcex )KUBbIX 0PraHU3MOB BXO/SIT HeOpraHuuyecKue BelecTsa...
+BOJZa

docdaT KanbLys

Kpaxmar

TJII0KO03a

+aMMHaK

Cpeau yKa3aHHBIX BellleCTB OPraHUYeCKUMH SIB/ISIFOTCS. ..
docdopHas KucaoTa

HUTpAT MeJu

+AlD

+dochomnuzpi

KapOOHAT KasbIHs

OcHoBHbIMHU (PYHKIMSIMHM JTUNUJO0B B KJ/IETKe pacTeHUi SAB/ISIIOTCS. ..
+3HepreTuueckas

vH(bOopMaLMOHHast

TPAHCIIOPTHAs

KaTanuThueckas
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+3aracaronias

I'exco3amu ABIAOTCA...

caxapo3sa

+TJI0KO3a

+dpyKTo3a

pubo3a

Je3o0kcupubosa

K nmoiucaxapupaM OTHOCATCA. ..
+1]e/IJTI0/103a

IJII0KO3a

ne3okcrupubosa

+TJIMKOTeH

caxapo3sa

TpaHCHOPTHYIO (YHKI[UIO BHINO/THSAIOT 0€/IKH. ..
+reMorj061H

+MUOT/I00MH

POJOTICHH

MHO3VH

KepaTuH

B knerkax )XuBOTHbIX MoJ1eKy/1bl JIHK HaxopaTca B...
M30COMax

+MUTOXOH/IPUSIX

pubocomax

anmapare ["onbpxu

taape

B cocraB K/1eTOUHBIX MeMOpaH BXO/SAT. ..
HYK/IEIHOBbIE KUC/IOThI

+6enku

+dochommnuzpi

aMUHOKHUCJIOTBI

aMUHbI

OcHOBHBIMH (PYHKIUSIMH 0€/TKOB B K/IeTKe )KUBOTHBIX SIBJISIOTCAL. ..
SHepreTuueckas

+uH(OopMaLOHHas

3amnacaronias

+KaTa/JuTH4ecKas

+TpaHCIIOpTHasA

A30THCTBIe 0CHOBAaHHSA BXO/ST B COCTaB...
+HYK/IEMHOBBIX KUCJIOT

OenkoB

aMUHOKUCJIOT

+ATD

dhochomnmmioB

Kakue ypoBHH BK/IIOUAKT B ce0si MUKPOCHCTEMBI?
+MOJIeKYJIIPHbIN

+CyOK/IeTOUHBIH

KJIETOYHBIN

OpraHv3MeHHbIN

ITo/THOLIEHHBIMH HA3bIBAIOTCS 0e/TKH:

+ copepskarnue 6osee 10 pa3TMUHBIX AMUHOKUCTIOT
ObICTpOTIepeBapHUBaOIHeCs OesTKu
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+cozepykaijye Bce He3aMeHUMbIe aMHUHOKUC/IOThI
PacTUTEe/IbHOI'O IIPOUCXOXKAEHUA

coZieprkarmue JIM3UH U MeTUOHUH

He3amMeHMMBIMH aMUHOKHUC/IOTAMHU ABJIAIOTCA:

aJIaHWH

+Ba/IMH

+deHunaTaHH

+ MEeTUOHUH

+1enLuH

Bbi0epuTe COCTaBHBIE YACTH HYK/1€0TH/IA:

+ caxap

+ ¢ocartHas rpymnmna

yIJIeBObI

JINTTAIBI

+a30THUCTbIE OCHOBaHUA

Kpaxmai 310 -

+ mojycaxapuj,

MOHOCaxapuz,

+ COZepKUT OCTAaTKU MOJIEKYJI T[JIFOKO3bI

He OTHOCHUTCH K yrJieBoJam

K nupuMHUMHOBLIM a3TUCTBIM OCHOBAHMAM OTHOCATCA. ..
r'yaHWH

+ LJUTO3UH

aJleHUH

+ ypauun

+ TUMUH

I'unorte3a cumOuoOreHe3a paccMarprBaeT 00pa3oBaHue B MPoLecce 3BOTHOLNU
KaK pe3y/IbTaT BHeIpeHHA B IEPBHYHYI0 3YKAPHOTHYECKYI0 K/IeTKY

OakTepuit

+XJIOpOI/IaCTOB

+MUTOXOH/IpUI

pubocom

JTM30COM

arimapara ['osbmxu

B >KMBOTHOH K/IeTKe 0TCyTCTBYHOT OpraHe/uibl...
+I1/IaCTU/IBI

+BaKyoJ/I1

LIEHTPUOJ/IH

KOMILJIeKC I'o/ibIKu

TePOKCHCOMBI

HememM0OpaHHBIMHM OPraHOHU/JAMHU KJ/IETKHU SB/ISIOTCS. ..
+K/IeTOUHBIW LIEHTP

+prbOCOMBI

JTM30COMBI

M/1aCTUBI

MUTOXOH/IPUU

PO

Bujapl 3HA0M/1a3MaTHUECKOT0 PeTUKYJ/IyMa...
+TpaHy/ISIPHBIN

+raagKumn

LIeHTpaIbHbIN
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MOBEPXHOCTHBIN

MOCTEHHBIN

YueHble, BHeCIlIMe BKJIa/| B CO3jaHUE M Pa3BUTHe K/IETOUHOM TeOPHH, — 3TO...
+M. Ulnengen

+T. [lIBanH

T. Mopraun

I'. Menpnens

A. JleBeHryk

A. Beiicman

DyHKIuM AApa — 370...

+XpaHeHue Hac/e/ICTBeHHON UH(OopMaLuu
+Tepefjaua Hac/1eCTBEHHOW MH(OpMaLy
peryJisiiivsi oOMeHa BellecTB

CUHTEe3 BUTaMHUHOB

oOpa3oBaHMe TM30COM

CUHTE3 >KUPOB

K aByxmMeMOpaHHBIM OpraHe/ijilaM OTHOCSTCS. ..
+XJI0pOI1/1aCThI

+MUTOXOH/IpUN

pub0oCOMBI

3H/IOTI/Ia3MaTUUecKasi CeTh

JTU30COMBI

JIByxMeMOpaHHBIMH OPraHOMAAMH K/I€TKHU SIBJISIOTCA. ..
KOMILIeKC ["onbiku

+MUTOXOH/IPUU

+T171aCTU/IBI

pub0oCOMBI

+41po

9H/I0M/Ia3MaTUUECKUI PeTUKYIyM
Pub6ocomMbl B K/IeTKe pacio/iararTcs B...
KOMILIeKCe I'onbKuy

saape

+1UTOoIIa3Me

/1aCTUAAX

+3H/I0I/Ia3MaTUYeCKOM PeTHKYJIyme
Pub6ocomMbI COCTOAT U3...

yIJIeBOJ0B

OJHK

+PHK

JIUTIAJ0B

+06enkoB

DyHKIUM [1/1a3Ma/IeMMBl. ..

peryJsisiiisi oOMeHa BellecTB
t+penieriTopHas

repejiaya HacsejCTBeEHHOW UH(OpMaLUU
+3al1uTa OT (JaKTOPOB BHeILIHel cpe/ibl
pacliernieHre yrieBoJ0B

CUHTEe3 BUTaMHHOB

OpraHe/uibl, He UMeII[He MeEMOPAHHOT0 CTPOEHHSA, — ITO...
XJIOPOTJIACThI

KOMIUIEKC ["0/TbIKu
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JIU30COMBI

+prbOCOMBI

+1I€eHTPUOJIN

I'napkas ’3HAON/Ia3MaTHUeCKas CeTh OTBeUyaeT 3a CUHTe3...
T-PHK

+/TUTIUI0B

0enkoB

+yI/1eBOZ0B

ATD

JHK B K/1eTKe 3yKapHOT HaXOAUTCA B...
SH/0T/Ia3MaTUYeCKOM PEeTUKYTyMe
LIUTOI/Ia3Me

TIacThax

+MUTOXOH/PUSX

tsape

KoMILIeKce ['ob Ky

MemoOpaHa K/1eTKH COCTOMT H3...

MyperHa

+/TUTIUI0B

+0e/TKOB

L1eJI/IF0JI03B]

XWUTHHA

Bxkirouenus, BcTpeyaronyecss B paCTUTe/IbHBIX K/IeTKaX, - 3T0...
+Karuu kupa

[J1IaCTU/IBI

+3epHa benka

BaKyOJ/I1

T/IbIOKY TJIMKOTeHa

I'maponuTuyeckue pepMeHTHI cofepiKaTcs B OpraHesiax...
pubocomax

LIEHTPUOJISAX

+11epokcucoMax

+1m3ocomMax

MUTOXOH/PUAX

PubocomMbl B K/IeTKe pacio/iararTcs B...
KOMILIeKce I'onbKu

taape

+1UTOIl/Ia3Me

+1tacTuziax

JIM30COMax

BaKyOJI1

OyHkuuM KoMmiviekca I'osbpku. ..
+TPaHCIIOPT BeleCcTB

repejiaya HacsejCTBEHHOW UH(OpMaLUU
cuHTe3 ATD

CUHTe3 BUTaMUHOB

+CHUHTE3 OpraHuYeCKUX BelecTB

+ obOpa3oBaHMe TM30COM

YuacTku XxpoMocoM, Ha3bIBaeMble S/IPBIIIKOBBIMU OPraHU3aTOPAMHU, 3TO0...cccueeeecsenssee
+MecTa oOpa3oBaHus SAPkIIIEK B uHTep(dase
MecTa O0TXO0X/]eHUst MUKPOTPYOOU€eK BepeTeHa Jle/IeHUsI
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+MaJsieHbKHe y4aCTKA XpOMOCOM, OT/ZieJIeHHble BTOPUYHOM ITepeTsHKKON
[TepBrUUHBIe NIEPETIKKU

OHOXPOMATHAHBIE XPOMOCOMBL....cccesuseeessens

B nipodaszy

B MeTacda3zy

+B aHada3zy

+B Tenoda3zy

B noctcrHTeTMYeCKUN MTepUo/,

B cuHTeTHMUeCKW NepUof,

+B npecrHTeTUYeCKUN Tepro/,

Ha6op xpomocom u [THK 2n4c xapakTepeH /ISl IEPHOMOB. ......cccessrneens
+ITpocassr 1

ITpocassr 2

+Mertadassr 1

Metada3sbi 2

+Amnadasbil

Amnadassl 2

Tenodassr 1

Tenodassbi 2

Ha6op xpomocom u THK n2c xapakTepeH /i/Isl IEPHOMOB......ccccerereeees
ITpodassr 1

+ITpodassl 2

Metadassi 1

+Metada3sbi 2

AnHada3zbil

Anada3zbi 2

+Tenodassbl 1

Tenodassbi 2

IlepekoMOUHALMA FeHETHYECKOT0 MaTepHa/ia MPOUCXOAUT B MEPHO/BL....ucereesseeserens
+IIpodassbr 1

[Tpoda3ssr 2

Mertada3sbl

Metada3sbi 2

+Anadazbil

+AnHada3zbl 2

Tenodassbr 1

Tenodasbi 2

Yucno monekya [JHK B Kinerke B npoga3sy Muro3a...
+PpaBHO UMC/Ty XpOMaTu/

+BBOE 0OJIBIIIE UKCIa XPOMOCOM

PaBHO YMC/Iy XPOMOCOM

B/IBO€e OOJIbIIIe UMC/ia XPOMaTU/,

B/IBOE MeHbllIe YKCia XpOMOCOM

Ha3oBuTe K/1eTOUHbIE BK/THOUYeHUA

MHUTOXOH/IPUU

+ >KUpOBbBIE Kall/lu

+ IMI'MEHTHI

S7IpO

CuHTe3 KaKHX BellleCTB 0CYILeCTB/IfAeT arpaHy/IsIpHbIN YHAOIIa3MaTHUeCKUI PeTHKY/TyM?
Oenku

+TUMU/IBI
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+yTrJIeEBO/IbI
ITHK
3adaHus Ha npaswibHyl0 NOC/1e008ameabHOCMb
YcmaHosume nocnedo8amesbHOCMb
Pacnonoxure (pa3bl MIUTO3a B MPAaBU/IHLHOM MOC/Ie0BATE/THHOCTH
1. Metacdaza
2. Tenodaza
3. AHadaza
4. TIpoda3za
IIpasunbHbili omeem: 4, 1, 3, 2
Pacnonioxxure nmoacrasuu npodassl I Melio3a B IpaBU/IBLHOM MOC/1€J0BaTeTHHOCTH

1. maxuTeHa

2. JIeNTOTEeHa

3. 3UuroreHa

4. manjoTeHa

5. IMaKuHe3

IIpasunbHbili omgem: 2, 3, 1,4, 5

Y craHoBHUTe NOC/Ie/J0BaTe/IbHOCTh pea/iM3aliy reHeTuueckoi uapopmanum:
1. n-PHK

2. JHK

3. beyok

4. Tipu3HaK

IIpasunbHbili omeem: 2, 1, 3, 4

Y craHoBUTe NOC/1e/J0BaTe/IbHOCTD SIBJIEHUI U MPOLeCCOB NMPOMCXO/SAIUX B K/IeTKe pH
OMocHHTe3e 0eIKa:

1. TpaHCKpUNLKs

2. TPAHCISILMS

3. co3peBanue u-PHK

4. mpoliecc pa3pyiieHust pubocoMbl

IIpasunbHbili omeem: 1, 3, 2, 4

3adaHus Ha coomeemcmaue
YcmaHnosume coomgemcmesue
Y cTaHOBUTE COOTBETCTBHE MEXAy CTaAusAMH1 MHUTO03d U UX COAEPKdHUEM

1. mpoda3za 1. jouepHUe XpOMOCOMBI ieCIIpannu3yTCs.
obpa3yeTcst 060/10UKa sifipa. BOCCTaHABIMBAIOTCS
S/IPBILLIKHU.

2. MeTadasa 2. 1IeHTPOMEDHI AeATCS, U CECTPUHCKUE XPOMAaTHU/bI
pPacxofAaTCs K IMOIF0CaM KJIeTKH.

3. aHaga3za 3. XPOMOCOMBI pacrioyiaraloTcs B 3KBaTOpUa/IbHOM

MJIOCKOCTH, TIeprieHAUKYJ/ISIPHOM 0CH BepeTeHa. HUTH
BepeTeHa MPUKPEIUISIOTCS K LIeHTpOMepaM XPOMOCOM.

4. Tenodaza 4. XpOMOCOMBI CITUPA/IU3YIOTCS U CTAHOBATCS
BUUMBIMU. OHU PacIio/iararoTcs 1o BCcemy s/py.
HaUMHAaeTCsl pacXOyKJeHue LeHTPHOJIeH K MOIKcaM 1
obpa3oBaHHe axpOMAaTHHOBOTO BepeTeHa Jie/IeHusl.
MCYe3al0T SAPBIIIKY ¥ 000/I0UKH sifipa.

[IpaBunbHbIM OTBeET: 1-4; 2-3; 3-2; 4-1.
Y craHoBuTe COOTBeTCTBHE MeX/y cTafuaMHU npodasb I meiio3a u Ux copep)KaHueM
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1. nerrtoTeHa

1. roMOJIOTHYHBIE XPOMOCOMBI, COe/IMHEeHHbIE B
OVBasIeHThI, YKOPAUMBAKOTCS U YTOJIIIIAIOTCS
BC/Ie/ICTBUE Ccriupanu3anyu. Kakapiii OuBaseHT
COCTOMT U3 UeThipex xpomaTu. Ha aToi craguu
MIPOUCXOJUT 0OMEH TOMOJIOTMUHBIMH YU4aCTKaMH
XPOMOCOM (sIB/IeHHe KpOCCUHIOBepa).

2. 3UroTeHa

2. XpOMOCOMBI UMEeIOT BUJL, JJIMHHBIX TOHKUX
HUTelH, COOpaHHBIX B sipe B BUIe PHIXJIOTO
K1yOka. Kakzasi XxpoMocoMa COCTOUT U3 ABYX
XpOMaTuz,.

3. maxuTeHa

3. IPOMCXOZUT KOHBIOTaLUsl UJIA CUHAIICHUC
(coemyHeHMe TIOMApHO), TOMOJIOTMYHBIX
xpoMocoM. KoHbroratysi 06bI1YHO HAUMHAeTCSI C
KOHL[OB M paclpOoCTpaHseTCs BAO/Ib XPOMOCOMBI.

4. manjoTeHa

4. XPOMOCOMBI, COe/IMHEeHHbIe B OMBa/IEHTHI,
HAuMHAIOT OTXOAUTH OZIHA OT Apyrou. [Ipoiiecc
PacXOoyK/IeHUSI HAUMHAETCS C OTTA/IKUBaHUS
[[EHTPOMEPHBIX YUaCTKOB TOMOJIOTHYHBIX
xpoMocoM. IIpu 3ToM XxpoMocoMbl 06pa3yroT —
X-obpa3Hbie (GUTYphl, Ha3bIBaeMble XHa3MaMU.

[TpaBusnbHbIN OoTBET: 1-2; 2-3; 3-1; 4-4.
Y cTaHOBUTE COOTBETCTBHE MEX/y OPraHOMJaMH KJ/IeTKH U UX QyHKIMAMU

1. MUTOXOHAPUM

1. cunTe3 Geska B K/IeTKe

2. puboCOMBI

2. cuHte3 AT® (reHepaliusi SHEPrUK)

3. anmapar ["o/ibpKu

3. TPaHCMOPT KPYIHBIX MOJIEKYJl OpPraHUUeCKHX BelljeCTB

4. SHAOI/Ia3MaTH4yeCKas CeThb

4. mepeHoc U ipeobpa3oBaHue 6enKoB, cbopka MeMOpaH,
TPAHCIIOPT Pa3/IMUHBIX BEIIeCTB K KJIETOYHOU MeMOpaHe,
(hopMHpOBaHKE JIU30COM.

[TpaBunbHbIN OTBeT: 1-2; 2-1; 3-4, 4-3.
Y cTaHOBHTE COOTBETCTBHE MEXAY MPOLeCCAaMH U HX COfep)KaHHeM

1. Penukariys

1. ocymiecTBisieMblid prOOCOMOM TIpoLiecC CMHTe3a Oesika U3
AMUHOKMCJIOT 110 MaTPHUILE

2. TpaHckpunuus

2. cunre3 uHdopmamonHort PHK (uPHK) o matpuie JJHK.

3. Tpancsanus

3. mpoLecc co3fanus AByX goyepHux mosiekyn JHK Ha
OCHOBe poAuTeNbCKOM MoseKysbl JJHK

4. mepeHOC reHeTMYeCKOW MHGOpPMaLIUM OT ZIOHOPa
PELIMITUEHTY MPH KOHTAKTe KJIETOK

IIpasunbHbili omgem: 1-3; 2-2; 3-1.
CootHecuTe IlapcTBa € COOTBEeTCTBYHIIMMH XapaKTepUCTUKAMH.

IlapcTBa

XapakTepucTuka

1. 6bakTepuu

. MeJIbyallliie HeKeTOuHble ()OpMbI )KHU3HU

2. BUPYChI

. TPMIIII, Teprecc

. BriepBble OblM OTKPBITHI [1.11. IBaHOBCKUM

. OJHOKJ/IETOYHbIE 6e3BH,[[€prIe OpPraHM3MbI

. TyOepKy/é3Hasi masouka, FTOHOKOKK

AU WIN =

. )KU3HECII0COOHBI TO/ILKO B JKUBOU KJ/IeTKE

Ipasunbhbiliomgem: 1 —4,5;2-1,2,3-6

ZlonosHume

3adaHusi omKpbImo2o muna
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HOI‘J’[OIIIEHI/IE TBEPABIX BEIECTB Uepe3 K/IETOUHYH CTEHKY Ha3bIBAe€TCA

IpasunbHbili omeem: ¢pazoyumo3

Hayka, u3yuarwmnjas CTpyKTypy 4 CBOMCTBA TKaHell Ha3bIBaeTCs

IIpasunbHblli omeem: 2ucmono2us

METO,[[ HuccoiaeaoBaHusa B 61/10][01"1/11/1, I/IMI/ITI/IPYIOH_II/II‘/'I nponeccol, KOTOpPbI€ HEJIb3A

06Hapy)KI/ITb IIpA HEMOCPEACTBEHHOM HUX Haﬁfll()/i[EHI/II/I —3TO0

Hpanﬂbellj omeem: MoaeﬂupoeaHue

ITporecc cuHTe3a Oes1Ka Ha pudoCcoMax NMpM yyacTuu MHGOPMaHOHHOM, TPAHCIIOPTHOM

PHK u apyrux ¢akTopoB Ha3bIBaeTcs

IIpasuabHbIli omeem: mpaHcaAsiyust

Yuacrok reHa, OTBETCTBEHHBIN 3a HAUa/I0 €ro TPAHCKPHUIIIIUA HA3bIBAETCHA

IIpasuabHbili omeem: npomMomop

MoseKyJ1a, oCyleCcTB/IAIAA XPaHeHHe FreHeTHUeCcKoH UH(opMalu 3yKapuoT,

Ha3bIBaeTCs .
IpasunbHbili omeem: [JTHK

HauBbIcIIeid TAKCOHOMHUYECKOH EJI[I/IHI/IIIEI‘/’I, xapaKTepHoifl AJIA dpPpCTBaA paCTEHI/Iﬁ ABJ/IAETCHA:

IIpasunbHblli omeem: omaden

MeTo/iMKa TTpoBe/ieHUsi KOHTPOJIsI

Tabsuria 2

[TapameTpbl METOJUKU

3HaueHUe MmapaMmeTpa

KosmmuectBO OLNEHOK

YeTkIpe

Ha3Banus OL€HOK

«OT/IMYHO», «XOPOIIIO»,
«YI0OBJIETBOPUTE/IbHO»,
«HeyIOBJ/IETBOPUTE/IBHO»

IToporu orjeHOK

CM. KPpUTEPHHU OLIEHOK

HPE,Z[EJ'I AJIUTEIbHOCTH BCEro KOHTPOJIA

15 MuHyT

ITocnemoBaTenbHOCTb BEIOOPA BOTIPOCOB

cnyvaiiHasi

[TpeasiaraeMoe KOIMYeCTBO BOTIPOCOB

10

Kputepuu oueHku

TectupoBanue npoBoguTcs o 10 cayyaiiHbIM BOIpPOCaM M3 KaXKJ0W TeMbl U oLieHrBaeTcsi B 10
OastbHOM cucTeMe. Ecu cTyieHT npaBUIbHO OTBeTU/T Ha 10 BOTIPOCOB, TO OH TosiyuaeT 10
Oas10B, eciv Ha 9 BompocoB — 9 6asios, HO 8 -8, Ha 7-7, Ha 6-6, Ha 5-5. Ecyii ipu oTBeTax Ha

TEeCThI CTY/IeHT Toy4JaeT 4 6asa, To Takast paboTa CUMTaeTCsl He 3aUTeHHOM.

-OLleHKa «OT/JIMYHO» BBICTABJ/ISIETCS CTY/I€HTY, eC/IA NPaBUIbHO U KOPPEKTHO BbINOIHUI 86-100 %

TeCTOBBIX 3aJlaHUM;

-OLIeHKA «XOPOII0» BbICTaB/ISIETCS CTYAEHTY, eC/IU MPaBUIbHO U KOPPEKTHO BbIMOIHU 65 -85 %

TeCTOBBIX 3aJlaHUM;

-OLIeHKA «Y/IOB/IETBOPUTE/IbHO» BHICTAB/ISIETCS CTY/I€HTY, €C/IU MPaBUIbHO U KOPPEKTHO

BbINOJ/HWI OT 50 10 65 % TeCTOBbIX 3a/laHUM;

-OLIeHKA «HeY/J0B/IeTBOPUTEIbHO» BBICTABJ/ISIETCS CTYI€HTY, €C/IU MPaBUIbHO U KOPPEKTHO

BbINOMHUI OT 0 710 49 % TecToBBIX 3a/JaHHUN.
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Bonipocsl cobeceoBaHus
no pa3peny 1: Kierka — cTpykTypHO-yHKI{MOHA/IbHAsA eJUHHULA )KHBOT0
KonTpo/mmpyemble KOMIIOHEHTHI ¥ JIMYHOCTHBIE pe3yabTarhl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-
1, B-2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02
Bomnpocs! ayisi cobecejoBanus 1o TeMe: «BBegeHune»
1. Yro usyuaet buonorus? Ctpykrypa 6uosnoruu, CBs3b 6M0/IOTUY C APYTUMH HayKaMHU.
2.Ha3oBuTe OCHOBHBIE HAITPaB/I€HUS Pa3BUTHsSI COBPEMEHHOM OMOIOrUH.
3. Oxapakrepu3syiiTe pa3BuTHe Owosioruv B AHTWUHBIN mepuos, B CpeaHve Beka W OMOXYy
Bo3spoxaenusi.
4.0xapakTepu3yiiTe pa3BuTre buosoruu B nepros HTP u nmocneyoiiiye nepuopl.
5. Ha3zoBuTe 1 0XapakTepu3yiTe MeTO bl UCC/IeIOBaHUN B OUOMIOTUM.
6.PackpoiiTe moHsiTe 00 3KCIepUMEHTa/lbHOM MeTOoJie U T[oueMy OH IOo/yurs Habosblilee
pacrpocTpaHeHHe.
7.[JaliTe onpe/ienieHre XKU3HU
8.Ha3oBure (hyHZameHTabHble CBOMCTBA KUBOTO.
9.Ha3oBuTe ypoBHY OpraHv3aliy KMBOW MaTepUU.
10. IIpuBevTe XapaKTePUCTHUKY MOJIEKY/ISIPHOTO YPOBHS JKHU3HU.
11 OxapakTepu3syiiTe KI1eTOUHbIN YPOBEHb XKU3HHU.
12. OxapakTepu3yiTe OpraHM3MeHHbI yPOBEHb >KM3HU.
13. OxapakTepu3syiTe MOMy/ISILUOHHO-BUI0BOM YPOBEHb XKU3HHU.
14. OxapakTepu3yiTe 3KOCUCTEMHbIN YPOBEHb JKU3HU.
15. Oxapakrepu3yiTe 61oCepHbIN YPOBEHb KU3HH.
16. [atiTe onpeseneHre MOHATUS «0011[asi OUOIOTUsI»
17. JaliTe onpejienieHUe OHITUS «>KU3Hb».
18. TlpuBeavTe MPUMephI TIPAKTUUYECKUX JOCTI)KEeHUI Ha 06a3e pa3BUTHs OMOIOTHY.

Bonpocs! s cobecegoBanusa 1o teme: « CyI[HOCTb )KU3HH.
CBoMCTBa COCTAaB ¥ YPOBHH OPraHU3aliuM )KUBOT'0»
Yro n3ydaeTcst Ha OMOTeoLeHOTUYECKOM YPOBHe?
Kakue s/1eMeHTBbI Ha3bIBatOTCSI MUKPO- U YJIbTPAMUKPO3/IeMEeHTaMU?
[ToueMy nuIK/bI HEPACTBOPUMBI B BOJe?
KakoB 3apsi/ cHapy>kui MeMOpaHbI U T10/] MeMOpaHOi?
Kakwue 6e/ki Ha3bIBatOTCS MPOCTHIMU? CTI0XKHBIMH ?
Yro Takoe JeHaTyparus Oeska?
Kak miposiBrisieTcst iBUraTesibHast GyHKIMsI Oe/TKOB?
KaTanutnueckass pyHKIUs1 6eKOB:
[TouyeMy >KHpBI SB/ISIOTCS OCHOBHBIM 3aracarol[yM BelleCTBOM Y )KMUBBbIX OPraHU3MOB?
Yro BriepBbie onucaa PobepT BpoyH B pacTUTE/IbHBIX K/I€TKaX?
11.  Yro Takoe carouuTos? [TuHOLUTO3?

LCONPUT AW

—
e

12.  Kak 3apspkeHHble MOHBI TIONa/Jal0T B KJIETKY, eC/d JIMNU/JHbIN O61CIoi /1 HUX
HelnpoHULaeM?

13. UTo M3yuaeTcs Ha MOMyJ/IALIMOHHO-BU0BOM YPOBHE?

14. CKOJIBKO MPOL|eHTOB OT MacChl IIPUXOAUTCSA Ha 3/IEMEHTHI 1 U 2 rpynmnbl:

15. [Touemy TBep/blii Jief jierye, ueM >KuzKas Boga?

16.  UTo Takoe 6ydepHOCTH?

17. YTo Takoe yeTBepPTHUUHAs CTPYKTypa OeTKOBOI MOJIEKYJIbI?

18. Kak nposiBrsietcst crpoutesibHast GyHKIUsI O€/TKOB TIPOSIB/ISIETCS?
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19. KakoBbl 0COOEHHOCTH 3HEpreTUUecKol MyHKIUN OeTKOB?

20. Ha3oBuTe BakHeHIIIMe NOIMCaXapy/ibl:

21. YTto M3yuaeTcs Ha OpraHu3MeHHOM YpPOBHe?

22.  Kakue 351eMeHTbl OTHOCATCS K 3/IeMeHTaM 1-1 rpymrbl?

23. UeM oripeiensieTCs KUCJIOTHOCTb WA OCHOBHOCTh pacTBOpa?

24.  Kakue CBSI3U yJep>XKMBaIOT BUTKH CITUPA/Id BTOPUYHOM CTPYKTYPhI Oesika?

25. UTo Takoe peHarypauus?
26.  Oxapakrepu3yiiTe TPaHCIIOPTHYIO (QYHKLHIO OeTKOB.
27.  Kakue K1acchl yrieBoJ|0B pa3/nyaroT?
28. Yro u3BecTHO 00 3HEPreTHUeCKor (HYHKLIUU YTIEBOZIOB U JIMITU/IOB?
Bormipocsl jisi  cobecefoBaHusA M0 TeMe: «MoJIeKy/IAPHO-TeHeTHYEeCKHi YPOBEHb
OpraHM3aLyu XXU3HN»

1. B kakux opraHouziax Kjietku Haxogurcs JTHK?

2. KakoBb! ¢pynkimm JJHK?

3. Kakuvie nyprHOBBIE U MTMPUMHIMHOBBIE OCHOBaHuUs BXOAT B coctaB JIHK?

4. Kakos puametp mosekysbl [JHK 1 KakoB pasmep napbl HyK/1e0TU0B B Mosekysie JHK?
5. Kak nykneoruapsl [JHK coefuHeHbl B OHY Lielb?

6. Kak nenu IHK coepuneHs! pyr ¢ Apyrom?

7. Yem obpa3oBanbl "Kpast" Mosekynbl JJHK?

8. B kakoMm BU/le, ¥ KaKUX OpPraHOM/IaXx XpaHUTCs MHPopMarLus o 6esrkax B KeTKax
3yKapuoT?

9. Kakoii depmeHT oTBedaeT 3a 06pa3oBaHue KoMIieMeHTapHOM eru JTHK?

10. Yro siByisieTcst MaTpuliei ripu yaBoenuu [JHK?

11. Yrto HeobXoauMo Ayis pervtukauy JHK?

12. Kak Ha3biBaeTcsi criocob yaBoenust JIHK, ripy KOTopom ofiHa 1iefb HYK/IeOTHOB OCTaeTCsl
HeM3MeHHOM, a BTopasi J0CTPauBaeTCsl Mo MPUHLUITY KOMIIJIEMEHTapHOCTU?

13. Kak Ha3biBaetcs Lernb Hyk/ieoth10B JJHK, Ha KOTOpO¥ NMPOMCXOAUT HerpepbIBHOE
obpa3oBaHMe KoMIieMeHTapHOU 1ieru JTHK?

14. Kak Ha3biBatoTcst pparmentsl JJHK, obpa3syrommuecst Ha Apyroi ey HyKIeoTHIO0B
moJtekysibl [JHK?

15. Kak Ha3bIBatOTCs (hepMeHThI, «CIIMBarolye» ¢hparMeHTbl OKa3aku?

16. B KakoM HaripaB/ieHUH MoXKeT JBUratbcs pepment [JHK-nonvmepasa?

17. B KakoM HaripaB/ieHUY TIPOUCXOUT yAJTUHEHHe 00pa3yroIIieics el HyKIeoTHIO0B?

18. Kakogs! ¢pyHkiuu PHK?
19.  T'me obpa3syrorcsa PHK?

20. Kakue nyprHOBBIe U MUPUMUIUHOBBIE OCHOBaHUS BXOAT B coctaB PHK?
21. Kakue Bugsl PHK HaxoaaTcs B KieTke?

22. Kak nykneotuzas! PHK coenvneHs! B OfHy Liernb?

23. KakoBsl pa3zmepsl pasnbix BuzioB PHK?

24, @. Kpuk copmynvpoBas LeHTpaJbHYO JOTMY MOJIEKY/ISIPHON OUOJIOTHH — «............ »
Hasosure eé.

25. B uém nposBisieTcst TPUILJIETHOCTb FeHeTUYeCKoro Koza?

26. B uém nposBJisieTcst BBIPOXKAEHHOCTh TeHeTUUeCKoro Koza?

27. B uém nposiBiisieTcst 0JHO3HAUYHOCTb F'eHeTUYeCKoro Koza?

28. B uém nposBJisieTcst yHUBepCaJbHOCTh FTeHeTUYeCcKoro Kozga?

29. B uém nposBJisieTcst HelepekpbiBaeMOCTb F'eHeTU4YeCKoro Koza?

30. Kakum OyzieT MTHULIMKPYIOIIWK KOJIOH Ha Jyitoboit n-PHK?

31. Uto HaxoauTca B KoHLe u-PHK?

32. UTo HasbpIBaeTCss TPAHCKPUIILIeH?

33. Yro moxeT ObITh 3aKoAMpoBaHo Ha JJHK?

34. Uro sBIsieTcs MaTpuLiel NPy TPaHCKPUIILIMK ?
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35. Yo HeoOXOAUMO JIsi TPAHCKPUTILIAU?

36. B kakoMm Harpas/ieHuu Aswkercs PHK-nionvMepasa rpu TpaHCKpUNLuu?
37. ITo kakum nipuHLMnam obpasyercs u-PHK Ha matpuunoii term JHK?
38. B kakoM HaripaB/ieHMM CriocoOHa coOMpaTh MOMHYK/IeOTHAHYTO 1iernb PHK-mommepasa?
39. [Touemy reHsl 3yKapuoT MO3auyHble?
40. KakoBo 3HaueHue perysTOpHbIX 3/1eMEeHTOB IIPU TPAHCKPUIILIUUA?
41. KakoBo 3HaueHue npomoropa?
42, UTo Takoe 3K30HbI, UHTPOHBI;
43. KakoBo 3HaueHMe MiepHOW U TpeliepHOU 110C/Ie[j0BaTe/IbHOCTeN HYK/I1eOTU/I0B?
44, KakoBO 3HaueHve HeTPaHC/IMPYEMbBIX 00J1acTei?
45. YTO npoucxoauT BO BpeMs nporjeccuHra npo-uPHK?
46. [ToueMy MOT'yT OTCYTCTBOBaThb HEKOTOpPHBIE 3K30HbI B 3pesiod u-PHK?
47. I'ie mpoUCXOAUT TPaHCIALUS?
48. UTO MpOMCXOAUT BO BpeMsl MHULIMALMWA TPAHCJISLIUM ?
49. Yto HeoOXOAUMO /it TPAHCISLIUM?
50. Kak ocyiecTBisgeTcsi TepMUHaLMs TPAHCISALU?
CumyayuoHHble 3a0avu

1. OpHa u3 yenouek [THK umeet nocnenosarensHocTh Hykneotuzos: AI'T AH I'AT ALT LI'A
TTT AL ... Kakyto nocieoBaTe/lbHOCTb HYK/IEOTH/0B UMEET BTOpast LIe[0UKa TOM Ke MOJIEKYJIbI?
2. Bosbiiiasi U3 ByX Liereit Gesika MHCYy/IMHA (Tak Ha3biBaeMasi Liellb B) HauMHaeTCs Co CielyrL[uX
aMUHOKMCJIOT:  (peHW/1a/laHWH-Ba/IMH-acllaparuH-r’iyTaMUHOBasi — KUC/I0Ta-TUCTU/IMH-JIEHLMH.
Harmivre rocsiefoBaTe/lbHOCTh HYK/IEOTUIOB B Hauase yvyacTka Monekysnsl [THK, xpansiero
rHbopMaluo 06 3ToM Gesike.

3. YuacTok reHa nMeet CjieZiyrolliee CTpOeHUe, COCTOosILee U3 I10C/1e/l0BaTe/IbHOCTA HYK/IeOTU/IOB:
OIT Ora THA AAA TH ... . YKakuTe CTpOeHMe COOTBETCTBYIOI[ETO ydacTKa Oeka,
vH(OopMalLYsi 0 KOTOPOM COZIEPKUTCS B JaHHOM reHe. Kak oTpa3uTtcsi Ha ctpoeHun benka yjaseHue
13 reHa YeTBepTOro HyKieotuza?

4. Tlpu cungpome ®aHKOHM (HapylleHHe 00pa30BaHHs KOCTHOM TKaHH) Y 0OOJILHOTO C MOUOM
BBIZE/ISIFOTC aMUHOKUCIOThI, KOTOPBIM COOTBETCTBYIOT KOAOHBI B UPHK: AYA, 'YL, AYT, YLA,
YYT, TVYY, AYY. Onpegenurte, BbliejieHHe KaKUX aMUHOKHMC/IOT C MOYOM XapaKTepHO JJist
cuHApoMa PaHKOHHU, eId y 3[0pPOBOr0 YesloBeKa B MOUe COZep’KaTcsi aMUHOKUC/IOTHI ajlaHuH,
cepud, r/IyTaMUHOBAs KUCJIOTa U TJIULUH.

5. UccnepoBanus nokasanu, uyto B MPHK copepxutcst 34% ryanuna, 18% ypauuinia, 28% 1jUuT031Ha,
20% apenvHa. OrmpezenuTe TPOLIEHTHBIM COCTaB a30TUCTbIX OCHOBaHMil B yuactke [JHK,
SIBJISTFOII[eT0CS MaTpulLiel s faHHoi nPHK.

6. Monekyna IHK pacnanace Ha gse nernoukd. OpHa v3 HUX umeer crpoenue: TAI' AT I'T'T
ALIA II'T ITT T'AT TLA ... . Kakoe ctpoenue Oyner umeTh Bropasi Monekyna JHK, korga
yKa3aHHasl L|e[I0UKa JJOCTPOUTCS 0 TOJTHOW ABYXLIETIOUEUHOM MOJIEKYIbI?

7. TlonunenTuHas 1erb 0HOTO Oeska KMBOTHBIX UMeeT C/ie/[ytollee Hauaso: JIM3UH — TJIyTaMuH
— TPEeOHWH — aJlaHUH — aJlaHWH — ajlaHuH — JM3uH... C KakoM IOoC/ie[0BaTeIbHOCTH
HYKJ/IEOTHZIOB HaUWHAETCsI TeH, COOTBETCTBYIOIIUN 3TOMY OesKy?

8. Opna w3 uemneid pubOHyKea3bl ((epMeHTa TIOPKETYZOUYHOM >Keie3bl) COCTOMT U3 16
aMUHOKUCIIOT: ['ny — I'mu — Acnt — [Ipo — Tup — Ban — IIpo — Ban — IIpo — Ban — I'uc
— ®en—Acn — Ana — Cep — Ban. Onpepgenure cTpykTypy ydactka JIHK, kogupyroiero sty
YyacTb pUOOHYK/Ieasbl.

9. C kakoi 1oc/e[0BaTe/IlbHOCTH aMHUHOKHC/IOT HaulHaeTcs: OesoK, ec/ii OH 3aKOJMPOBAH TaKOU
rocsiefoBarebHOCTEI0 Hykmeotuzos: AL LI ATT UL I'T'T AILLL? Kakum cTaHeT Havauio
TIOJTUTIENTTHUHOM LIeTTH CUHTe3UPYyeMOoro OesTka, ec/Ti TIof, BIUSHUEM PEeHTTeHOBCKUX JIyuel MSIThIA
HYKJIEOTH/[] OKa)KeTCsI BEIOUTHIM 13 MosieKybl JTHK?
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10. Copepxanue Hykneotuzos B Lert MPHK cnenyromee: ageHunoBoro - 27%, ryaHuI0BoOro -
35%, yutuaunoBoro - 18%, yparunosoro - 20%. Onpefenute NPOLIEHTHbIA COCTaB HYK/IeOTH/0B
ydactka mosiekyJsisl JIHK (reHa), siByisiromerocst Mmarputieit asist 3tol uPHK.

11. Kakyro amuHy umeeT ydacTok Mmosekynabl [THK, Kogaupyromuii MUOT/IOONH COBpeMeHHBIX
JKUBOTHBIX, €C/TM MUOTI00MH (Oe/I0K MBIIIL[) COEPXKUT OAHY Iierb cO 155 aMMHOKHC/IOTaMu?
Paccrosinve MexXJy AByMsl COCeJHUMY HYK/IeOTUaMu paBHO 3,4 A.

12. besloOK OKCUTOLIMH COCTOUT U3 9 aMMHOKUCJIOTHBIX OCTaTKOB. OrpesenuTe JIMHY [TePBUYHON
CTPYKTYPBI ¥ MOJIEKYJIIPHYIO Maccy Oesika.

13. MonekyisipHast Macca KaTasa3bl paBHa 224000/1a. CK0/IbKO aMUHOKUC/IOTHBIX OCTaTKOB B 3TOU
Mosekysie? KakoBa JyiiHa TIepBUYHON CTPYKTYPBI 3TOr0 Oeska?

14. benok akTMH COCTOWUT U3 374 aMUMHOKUCIOTHBIX OCTaTkoB. OnpejenuTh [JIMHY MepBUYHOU
CTPYKTYPBI ¥ MOJIEKYJIIPHYIO MaccCy 3TOro Oesika.

15. B monekyne JHK TUMHHOBBIE HYK/IeOTHABI cocTaBissioT 10% ot obijero koauuecTsa.
OmnpefienUTh NMPOLIEHTHOE CO/Zlep’KaHue JPYTrUX BUI0B HYK/I€OTH/IOB.

16. CKOJIBKO COJIep)KWUTCSl aJleHWHOBBIX, T'YaHWHOBBIX W LMTO3WHOBBIX HYK/I€OTHAOB (MO
OTJieNIbHOCTH) BO (parmeHTe Mmojekynbl JIHK, ecniu B HEM o6HapyxeHO 880 TUMMHOBBLIX
HYK/IEOTH/IOB, KOTOPbIe COCTaBJIsIIOT 22% 0T 0011[ero Ko/inuecTBa HyK/IeOTHOB B 3TOM (parMeHTe
Monekynbl [IHK? KakoBa asvHa storo ¢pparmenTa JHK?

17. B monekysne JHK TumuannoBbie HYKIeoTHAbI cocTaBsitoT 10% ot obinero KonauuecTsa.
OnpefienUTh NMPOLIEHTHOE COZlepyKaHre APYTHUX BUIOB HYK/IeOTU/IOB

Bonpocsl coGeceoBanus no teme: «KiieTouHblii ypoBeHb OpraHu3aiuy XU3HU»

1. KakoBa po/ib BO/IbI U ee POJib B KU3HEJesITe/IbHOCTH K/IeTKH?

2. TlepeunciuTe MUHepasbHble BellleCTBAa U HA30BUTE U UX POJib B KIIETKe.

3. TlpuBeaute knaccuduKalyio yrieBofioB, C IpuMepaMHu.

4. HazoBute GyHKIUU yTI€BOJOB.

5. [TlepeurcnuTe TUNUABI U UX 0XapaKTepU3yHTe UX POJb B )KU3HEJEeSITeIbHOCTU KIIeTKU

6. OxapakTepu3syiTe cTpoeHHe OeKOB.

7. TlpuBeauTe KiaccubUKalyio OeKOB, U OXapaKTepH3yiTe YPOBHHM OpraHU3al[iy 6e/TKOBOM
MOJIEKY/IbI.

8. HazoBute (yHKIMY OE/TKOB.

9. Ha3oBuTe HyK/IeMHOBbIe KUCJ/IOThI, U YeM OHU OT/IMYAIOTCS.

10. OxapakTepu3ytite ctpoeHue JJHK.

11. OxapakTepu3ytiTe ctpoeHue u Tvrbl PHK.

12. Kak yctpoeHa AT®, 1 KakoBbI eé QyHKLMU.

13. KakoBa cTpoeHHe MeMOpaHbl KJIETKHA ¥ MeMOpaHbI sijpa K/IeTKH.

14. /I3 uero cOCTOMUT I[ATOI/Ia3Ma K/IeTKH U KaK MOYKET MEHAThCS €6 KOJIJTOUIHBIMN
(YHKI[MOHAILHOTO COCTOSIHUSL KJIETKU.

15. KakoBo cTpoeHHe pubocom?

16. KakoBo cTpoeHHe 3H/0I/Ia3MaTHUeCKOu ceTH, Komriekca ['onbIKu U TM30CoM?

17. KakoBO CTpOeHHe MUTOXOH/IPUY U TIJIaCTULL?

18. KTo oTHOCHTCS K TpoKapuoTaMm? KakoBO UX CTPOEHHE U )KU3Hees I TeTbHOCTh?

19. KakoBa posb 6akTepuii B IPUPO/ie U XKU3HeJeITeTbHOCTH UesioBeKa?

20. B uém CXOZICTBO ¥ pa3/ivuKie B CTPOEHUH K/IETOK PaCTeHUM, )KUBOTHBIX, ¥ TPHOOB.

21. OxapakTepu3yiiTe HeK/1eToUHble (HOPMBbI KHU3HU.

22. Korjia v KeM ObLM CO3/1aHbI TIePBBIE TIOJIOXKEHHsT KIIeTOUHOW Teopun?

23. Kto moKa3aJi, uTo HOBBIE K/IeTKH 00pa3yroTCs MyTeM Jie/IeHHs] MaTePUHCKOM KJIeTKHU?

24. Yem obpa3oBaHa msja3maaeMma?

25. VI3 Kak#X CJI0eB COCTOUT 000/I0UKA )KUBOTHOU K/IEeTKU? PacTUTeNhbHOMN K/IeTKHU?

26. Ha3oBuTe BU/IbI TPAHCIIOPTA Yepe3 KJIeTOUHYI0 MeMOpaHy?

27. Kakast Mo/iesib CTpOeHHs1 MeMOpaHbI TIPUHSTA B HACTOsIIIee BpeMsi?
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.

59.
60.
61.

Kakue Tpu Buzia 6e/1KOB 00pa3yloT Iia3MaieMMy?
Yewm oOpa3oBaH Haf/MeMOpaHHBIN KOMITIEKC, TTKATUKC?
Kakoga ToJiijyHa niasmanemMmsl?
Yro Takoe quddy3us? Uto HasbiBaeTcs 06erueHHON quddysueii?
Yo Takoe ocMoC?
Kak Bojia nocrymnaet yepes njaasmManeMMy B KJIETKU?
Kak 3apsbkeHHble HOHBI IOCTYMAIOT yepe3 Iy1a3MajieMMy B KJIeTKH?
YTo Ha3biBaeTCsi akTUBHBIM TPAaHCIIOPTOM?
UTo Takoe 3HAOLMTO3? DK30LIUTO3?
B KakoM yuJacTke K/IeTKH 00pa3yroTcst CyObeJUHHLIBI pubocom?
KakoBbI pyHKLIMM prbocom?
Kakue BU/IbI H/10T/Ia3MaTUUECKOM CeTH BaM U3BeCTHBI? X QyHKIun?
Kakue ¢hyHKUMU BBINOHSIET KOMILIEKC ["o/ibpKu?
Kakue opraHon/ipl K/IeTKA Ha3bIBalOT OPraHOMAMHU JbIXaHUS?
Kak npoucxofsT B3auMorpeBpaleHus Ma1acTuj?
Kak Ha3biBaeTCsl BHyTpeHHSIs1 cpefja MUTOXOH pui? Ilnactuga?
Kakue nm1M30coMbl Ha3bIBatOTCS TTIePBUUHBIMU? BTOpUUHBIMUA?
Yem oOpa3oBaHbl [IEHTPUOJIM KIe€TOYHOTO [ieHTpa?
Kakue 3yKapyOThl He UMEIOT LIeHTpUoJIel?
HazoBuTe ()yHKIIMM K/IETOUHOTO LieHTpa?
[Tepeuncivite opraHoW/bl ABY)KEHUS KJIETKH.
[Tepeuricnvite ogHOMeMOpaHHbIe OPraHOU/IbI KJIETKHU.
[Mepeuricnure AByXxMeMOpaHHbIE OPraHOWAbI K/I€TKH.
[Mepeuricivite He MeMOpaHHbIe OPTaHOU/IbI K/IETKH.
KakoBbl ¢yHKIMM siipa?
Kakve opraHoufibl CUMTAlOTCSi CUMOMOHTaMH 3yKapUOTHYeCKOW KieTKU? B  Kakux
KJIeTOUHbIX opraHovjax umeercs: [IHK?
Kakue KieTouHble OpraHoOU/Ibl CIIOCOOHBI K CAMOY/IBOEHUIO?
B kakoii hoopme HaXOAUTCS TeHEeTUUeCKU MaTepuasl y 9YKapuOTHUeCKOU KIeTKU?
[Tepeunciure ¢asbl Meii03a, BO BpeMs KOTOPbIX XPOMOCOMbI — JBYXXPOMaTHU/IHbIE
Uto Takoe syxpoMaTtuH? ['eTepoxpomMaTuH?
Kakve XpoMOCOMBI  HAa3bIBAlOTCS  MeTaleHTPUUeCKUMH, CyOMeTalleHTpu4eCcKUMH,
aKpOLIEHTPUYEeCKUMU ?
B Meii03e TpHK/Ibl IPOMCXOJUT TTepeKOMOWHAIIHS TeHeTHUeCcKoro Marepyana. Korza?
KakoB 6rosioruueckuii CMbIC/T Meiio3a?
Haiite onpefenenve TepMuHam: Hykneocoma. Tenomepa. Konbroraiusi. XpoMoHeMma.
Kpoccunrosep.
CumyayuoHHble 3a0auu

1. XpomocomHbIli HabOp COMaTHUeCKMX K/IETOK peuHoro paka paBeH 116. Ompegenvte
XPOMOCOMHBINM Habop u urcio mosiekysn JTHK B ofHOM U3 KeTok B mipoda3e MUTO3a, B MeTadase
MHTO3a U Tenodasze muto3a. [losicHuTe, Kakue MpoLecchl MPOUCXOJAT B 9TU MepUO/Ibl U KaK OHU
BJIUAIOT Ha u3MeHeHue urcia JHK 1 xpomocom.

2. Ob6mas macca mosekyn JJHK B 46 xpomocoMax sijpa COMaTUUeCKOW K/IeTKA dYesloBeKa
cocraBnsier 6°10° mr. Onpezsenute, ueMy paBHa Macca Bcex Mosiekyn JHK B sgpax B KOHIe
vHTepdasbl, KOHIle Tesoda3bl Metio3a I u Tesniodasel Meiio3a II. OTBeT nosicHuTe.

3. XpoMocoMHbII Habop CcOMaTHYeCKUX KJIETOK IMIIeHHUI[bI paBeH 28. OnpeziennTe XpOMOCOMHBIN
Habop u uncio monekyn [THK B KyeTkax cemsizadaTka Tepeji HauajioM Meii03a, B KOHI[e Teo(a3sbl
Mmeiio3a 1 u Tesodassr Meiio3a 2. OObsiCHUTE, KaKKe MPOLeCChl IPOUCXOAT B 3TH TIEPHOABI U KaK
OHM B/IMAIOT Ha u3MeHeHus uncia JJHK u xpomocom.

51



4. B k/1leTKax OJHOT0 U3 BU/0B ILLIEHUL[bI COAEPXKUTCS 28 xpomocoM. OripejesiuTe 4ucjio XpOMOCOM
u mosnekyn1 JIHK nipu 0bpa3oBaHmy MbI/iblie B THIYMHKE Ha CTaJUsIX Mpodasbl Metio3a 1, mpodassl 2
u Tenodassel Metio3a 2. OObsCHUTE M0/TyYeHHbIe pe3y/IbTaThl.

5. B kzierkax sHocrepMa cemsH Juauu 21 xpomocoMa. Kak M3MEeHUTCS UMC/I0 XPOMOCOM U
moniekyn JJHK B koHile Tesnoda3sbl meiio3al u melio3a2 1o cpaBHeHHIO C WHTep(da3oi y 3Toro
opraHusma? OTBeT MOSICHUTE.

6. Kakoif XxpoMOCOMHBII HaOOp XapaKTepeH /17t KIIeTOK 3apo/bIllia U HA0CIIepMa CeMeHH, JIMCTHEB
L[BETKOBOT0 pacteHus. OObSICHUTE pe3y/ibTaT B K&K/OM CJIydae.

7. B comaruyeckux KieTKax [Jpo30o¢uiibl cofepxutcs 8 xpomocoM. Ormpejenure, Kakoe
KOIMUeCTBO XpOMOCOM U Monekys1 JIHK cozepskuTcst mpy rameToreHese B sijpax rnepej fgeieHueM
B uHTepdase U B KoHLe Tesiodassl Meiio3a I. OObsicHUTE, Kak 00pa3yeTcst TaKOe UKMCI0 XPOMOCOM
u monekyn JHK.

Tabmmma 3
Metoauka npoBeZieHUs] KOHTPOJIS
[TapameTpbl METOAUKH 3HaueHue rapaMmeTpa
KonuyecTBo oLieHOK yeTbipe
Ha3saHnust o1jeHOK «OTJINYHO», «XOpOLIO»,

«yOOBJ/IETBOPUTE/IBHO»,
«HEYIOBJIETBOPUTEJ/IBHO»

[Toporu onjeHOK CM. KpUTEpUH OLIeHOK
[Ipepen AIUTeIBHOCTH BCEro KOHTPOJIA 20 MUHYT
[TocnesoBaTeIbHOCTH BbIOOpA BOTIPOCOB c/lydaiiHas
ITpepyiaraemoe KO/IM4eCTBO BOIIPOCOB 3

OneHka "OT/JMYHO" CTaBUTCs, €C/IM CTYJeHT: TIOKa3biBaeT TIyOOKOe W TIOJHOe 3HaHWe U
TIOHVMMaHKe BCero IporpaMMHOr0 MaTepuasa; I0/IHOe MOHMMaHWe CYLHOCTU pacCMaTpyBaeMbIX
TOHSITUM, SIBJIGHUA M 3aKOHOMEPHOCTeW, Teopui, B3aUMOCBsi3el; yMeeT JaTh TMOJHBIA U
MpaBWIbHbIM OTBET Ha OCHOBE W3YYEHHOIO MaTepuasa; BbIe/STh [JIaBHbIE T10JI0)KEHUS,
CaMOCTOSITe/TLHO TIOATBEP)KAATh OTBeT KOHKPeTHBIMHU ITpUMepaMu, dakTaMu; J0MycKaeT He Oosee
OJIHOTO He/louéTa, KOTOPbIM CaM MCIIpaBJIsieT MoC/ie 3aMedaHus MpernojaBaTeris.

OueHka "Xopomo" CTaBUTCS, €C/Id CTYJeHT: [JaéT TOJHBbIM W TpaBWIbHbIA OTBET Ha OCHOBE
M3y4YeHHbIX TEODW; MaTepuaa U3/araeT B OMNpeZe/éHHOW JIOTUUeCKOW MOC/e0BaTebHOCTH U
JIOTTyCKaeT He3HauuTe/IbHbIe OLIMOKY 1 HeJJOUETHI TTPU BOCTIPOU3BEIeHUHM U3YUeHHOI0 MaTepuralia,
HebOoJIbIIIMe HETOYHOCTH TTPH HUCTI0Ib30BAaHWHM HAyUHBIX TEDMUHOB U/IH B BBIBO/IaX, 0000IIIeHUSX U3
HaO/IO/IeHUH, KOTOpble MOXKeT UCIPaBUTh CAMOCTOSITEJIbHO TIPU  HeOOJIbIION  OMOIIH
TperojiaBareris.

OneHka "yAOB/IeTBOPHUTE/IBHO' CTaBUTCS, €C/IM CTY[EeHT: yCBauBaeT OCHOBHOE COZiep’KaHue
yueOHOrO MaTepHasa, HO HMeeT Tpo0esbl, He TPENATCTBYIOIMe AaTbHeUIIeMy YCBOEHHIO
MporpaMMHOI0 MaTepuaja; u3jaraeT maTepuan (parMeHTapHO, He BCerjia IOC/e[0BaTebHO;
1abo aprymMeHTHPYeT BBIBOJbI U 0000II[eHMs, AOMyCKaeT OMIMOKK Tpu UX (OPMY/IHMPOBKe; He
WCTIONBb3yeT B KaueCTBe J0Ka3aTe/bCTBa BBIBOALI U 0000IeHNst U3 HaO/IO/IeHUH, OTBITOB WJIH
JIOTTyCKaeT OIIMOKY TIPY UX U3/IOKEHWH; JaéT HeUETKHe Orpe/ie/ieH s TIOHSTHM, J0TTyCKast OfHY -
[IBe TpyObIe OMUOKY.

OneHka "HeyJ0B/IeTBOPUTE/IBHO" CTaBUTCSH, €C/IM CTYZeHT: He yCBauBaeT U He pacKpbiBaeT
OCHOBHOe COJiep)KaHWe Marepuasna; He 3HaeT WIM He IIOHMMaeT 3HauuTelbHYK YacTb
MpPOrpaMMHOIO0 MaTepuasa B IpeJiesiax I[10CTaB/IeHHbIX BOIPOCOB; He /[ieiaeT BBIBOJOB U
00061eHm; nMeeT c1abo chopMUpOBaHHBIE U HETIO/IHbIE 3HAHUS, HE YMEeT MPUMEHSITh UX TIPH
pellieH KOHKDPETHBIX BOIPOCOB, 3a7iay, 3aJaHuii 1Mo 00pas3ily; Tpd OTBeTe Ha OJWH BOMPOC
Joryckaet 0Oosiee OBYX rpyObIX OMIMOOK, KOTOpble HE MOXKET WCIPaBUTh Ja)Ke TP TTOMOIIU
rperno/iaBaTe’is.
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Pa3pen 2.
«Ctpoenue u GyHKIMH OPraHU3Ma»
KoHTposiipyemMbie KOMIIOHEHTBI ¥ IMYHOCTHBIE pe3ysbTaThl: 3-1, 3-2, 3-3,Y-1, ¥-2, ¥-3, B-1, B-
2, JIPo 4, JTPo 5, JTIPo 7, JTPo 9, OK-01, OK-02

@®oH/| TECTOBBIX 3a/jaHui 110 pa3feny: CTpoeHue U GYHKIUM OpraHu3Ma

Tema: «ObecneueHune YHepruei»
Bbibepume 00uH npasuibHbIll 6ApuaHm omeemd
OHepreTnyecKkuii 00MeH OT/IMYAETCA OT MJIACTHYECKOT0 TeM, YTO NPH IHePreTu4eckomM
o0MeHe MPOUCXO/AMT:
+ pacxoZioBaHUWe SHepruu, 3akirueHHor B ATD
cuHTe3 6e/TKOB U HyK/IeMHOBBIX KHUC/IOT
CUHTE3 YIJIeBOJ0B
CUHTe3 JIMIH/0B
JIMCCUMUIALIUA CONMPOBOXK/AaeTCsl peaKiuen
+ pacrajia BellecTB
O6roCcHHTe3a BelleCTB
CUHTE30M (pepMEeHTOB
CUHTE30M KHDOB
Yto 00111er0 MeXAy OKHC/IeHHeM, MPOUCXO/AIUM MUTOXOH/IPUSIX K/I€TOK U rOpeHreM
obpazopanue CO, u H,O
+ BblZle/IeHHe TeIlI0Thl
cuHTe3 ATD
CUHTE3 T'JTFOKO3bI
I'IMKo/1M3 - 3TO0 NMpouecc paciien/ieHus
6e/KOB Ha aMUHOKHUCJIOTHI
JIUTHAJOB Ha TJIMLePYH U BhICIITHe KapOOHOBbBIE KUCIOThI
+ MOJIEKYJIbI TJTFOKO3bI /10 IBYX MOJIEKYJT TUPOBUHOIPaJHOW KUC/IOThI
BO/IbI [I0 KWC/I0pPO/ia ¥ BOJ0poJia
OHepreTuyecKuM 3¢ eKToM I/IMK0/IM3a SAB/IsAeTCs 00pa3oBaHue 2 MOJIeKYJI:
MOJIOYHOM KHC/IOThI
+ ATD
3TUJIOBOTO CIIMPTA
BO/Ibl
B pe3ysibTaTe MO/THOr0 KUC/IOPOJHOTO pacilien/ieHusl OpraHuveckKye BelecTBa OKUC/IAITCA
Ao...
Crinpra
YKCyCHOM KHUCTOTBI
+ CO2 u H20
AD
ITepBbIii 1 BTOPOii 3Tanbl paciienieHus BBICOKOMO/IeKY/ISPHBIX BellleCTB B KJIeTKe
NMPOUCXOJAT B:
LuToruiazme
MUTOXOHPUSAX
+ JIuzocomax
Xpomocomax
Juccumunsiuei Ha3bIBaeTcs MPoOIecc. ..
+OKUCJIeHUSI OPTaHUUeCKUX BellleCcTB
CUHTe3a OPraHUYeCcKuX BelleCTB
uaywmn c pacnagom ATD
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CHHTe3a HeOpraHuyeCKux BelleCTB
Accumuisiiiue Ha3bIBaeTCsl MPoIecc. ..

+CHHTe3a OpraHrueCcKux BelleCcTB

OKHMCJ/IeHUS] OpraHUUYeCKUX BelleCTB

yuayumi ¢ Beigenenuem ATO

CHHTe3a HeOpraHWyeCKux BelleCTB

B TemHoBy10 a3y porocuHTEe3a HAYT NPOLIECCHI...

+CHHTEe3a IJIFOKO3bI

doTonm3a BobI

BbIZIeJIeHUs] KUCJIOPOZa

cuHTe3a ATD

B cBetoBy10 (pa3y porocunTe3a MAYT NpoLeccsl. ..

+cuHTe3a ATD

rcnosib3oBaHuss ATD

ucrionb3oBanusg HAJID-H2

CHHTe3a IJTF0KO3bI

IIponecc ¢poTocuHTE3a B pacTeHUsX BK/IO4aeT (asbl...
+TeMHOBYO

TJIUKOJIA3a

Opo>keHUs

a’pobHyto

B k/eTKax »XuBoTHBIX AT® o0pa3yercs B mpoueccax...
+/IbIXaHusl

TUZpon3a

6uocuHTe3a benka

CUHTe3a JIMIM/J0B

B nponecce nmoJIHOro paciienyieHus r/IKo3bl 00pa3ylTcs. ..
OKCH/, yriepoja

+IUOKCUJ, yriaepoja

JIMOKCH/| a30Ta

[IOKCH[| Cepbl

IIpu >HepreTuyeckom ooMeHe AT® cuHTe3UpyeTcs B MpoIjeccax...
+KUCJIOPOJHOTO JbIXaHUs

OMOCHHTe3a JTMIHI0B

TUpoIn3a

TeMHOBOM (ha3bl POTOCHHTE3A

Ilepexoj 3/IeKTPOHOB Ha 00J/1ee BHICOKHI YHePreTHUeCKHI YPOBeHb MPOUCXOJUT B CBETOBYIO
¢a3y ¢orocunTe3a B MoJIeKyJ1ax...

+ xyiopodusina

BO/IbI

YTJIEKMCJIOTO rasa

[JTFOKO3bI

B nporjecce xeMoCHHTe3a, B 0T/IMuMe OT GoToCHHTe3a,
00pa3yroTcst opraHryYecKre BellecTBa U3 HeOpraHUYeCKUX

+ MCIIO/b3yeTCsl SHEPrusl OKWUC/IeHUsI HeOPraHWUeCKHUX BellleCTB
OpraHvyYecKHe BellleCTBa PacCLlerIstoTCs [0 HeOpraHuueCKUX
HMCTOYHUKOM YTJIepPOJa CJIYKUT YIJIeKHUC/IbIA ra3

IIpouecc cuHTe3a 0e/IKa BK/IIOYAeT 3Tamnbl. ..

+TPaHCISALUU

peayIiMKaLuu

b depeHLIMPOBKU
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KOHBIOTaLUIo

IIpu aHa’3po0HOM OKHC/IEHHH YTJIEBO/IOB 00pa3yercsi ___ MoJieKys AT®:

+2

36

10

24

AccuMuIAMA — 3TO:

MUHHUMaJIbHOe KOJIMUeCTBO SHePryH, KOTOpoe pacxo/yeTcsi Ha (QyHKIIMOHMPOBaHKe KM3HEHHO
Ba)XHBIX CHCTeM (KpoBooOpallieHue, AbIXaHue, MUIieBapeHue, AesTeTbHOCTb MBIIIL] 1 JKesle3
BHyTpeHHel cekperyy, LTHC)

COBOKYITHOCTb BCeX XMMHUUECKUX MPOLIECCOB, CBSI3aHHBIX C MpeBpallieHueM MUTaTeTbHbIX
BeIleCTB, MOCTYIAIIMX B OPraHKW3M U3 BHeLITHel cpe/ibl U 00pa3yIoLXCcsi B CAMOM OpraHH3Me
+COBOKYITHOCTb ITPOLIECCOB CUHTE3a CPABHUTE/ILHO KPYITHBIX K/IeTOYHBIX KOMIIOHEHTOB, @ TaKkXKe
610/1I0TMYeCKU-aKTUBHBIX COeJUHeHHH U3 MPOCTHIX Tpe/jilieCTBeHHUKOB

ITpu okucieHuu 1 r )Kxupa B opraHu3Me 0CBOO0XKAAeTCA KKaJl:

+9,3

4,1

3,8

1,7

6,3

Juccumunsanus (karabomsm) — 3To:

a/lanTUBHbIE peakliy, HarpaB/ieHHbIe Ha yCTpaHeHue UK ocsiabieHre GyHKLMOHATBHBIX
CIBUTOB B OPraHKW3Me, BbI3BAHHBIX HeaZleKBaTHbIMU (DaKTOpaMHy CpeJibl

+COBOKYITHOCTb IPOLIeCCOB ()ePMEHTaTUBHOTO pacIller/IeHUs! C/I0OKHBIX MOJIEKY U3 KopMa U
obpa3oBaHMe B OpraHrM3Me 0CBOOOKIEHHOM SHeprun

COBOKYITHOCTb YKUZKOCTel (KpOBb, MMM}a, TKaHeBast )KUJKOCTb), MIPUHUMAOLINX
Herocpe/ICTBeHHOe yuacTHe B Mpolieccax oOMeHa BellleCTB U Mo/iiep>KaHusl TOMeocTasuca B
opraHusme

Bopa, o0pa3oBaHHasi B mporecce 00MeHa BellleCcTB B OpraHu3Me, Ha3bIBaeTCs:
CTPYKTYPHUPOBaHHOM

5K30reHHOMN

+ 3HJOTeHHOM

UMMOOM/IM30BaHHOMN

ITepBUYHBIM NPOAYKTOM paciieryieHUus IJIMKOreHa B MbIIIAX AB/IAETCA

Y J®-rnroko3a

TJTFOKO030-6-XJ1I0pU /T

+T/1I0K030- 1-ochar

bpykTo30-6-hocdar

TJII0KO03a

KoHeuHbII1 MPOJyKT aHAPOOHOr0 IJIMKO/IU3a

nypyBar

+ JlaKTaT

oKcasoatieTar

3TaHO

auetun-KoA

MeTa60/1M3M — 3TO COBOKYITHOCTb:

peakiui CUHTe3a

peakuui rupoamn3a

peakuuii pacraja

+BCeX peaklyii, MPOTeKarlINX B OpraHu3mMe

AHa00/113M — 3TO COBOKYIHOCTb:

55



+TIPOL[ECCOB CHHTE3a CJIOXKHBIX MOJIEKYJT U3 O0Jiee TIPOCTBIX

peakL1i pacliieryieHus CJIOKHBIX MOJIEKYJT 10 IIPOCThIX KOMIIOHEHTOB
peakLui rupoamr3a

BCeX peakLii, IPOTeKaloLMX B OpraHusme

ITpoayKTOM ruapo/in3a 0e/1KOB SIBJISIIOTCS:

IJIALIepUH

JKVIDHbI€ KHC/IOTBI

CIIUPTHI

+aMHUHOKHUCJIOTBI

B Kakux opraHe/uiax K/IeTKU NMPOUCXOUT OKHUC/IeHHe JKUPHBIX KUC/I0T:
snpe

+MUTOXOH/IPUSIX

pubocomax

LeHTPUOJISAX

Tun NuTaHus NOKPbITOCEMEHHBIX PacTeHU! .
[IpaBu/IbHBIN OTBET: aBTOTPO(HbIN

Kucopop Heo0xo4uM //isl JbIXaHUsI )KHBOTHBIM OPraHu3MaM B KauecTBe:
+ OKUC/IMTEISA

BOCCTaHOBUTeEJISI

KaK OKUCJIUTeJIs, TaK U BOCCTAHOBUTEIS

He MposiBJIsieT B 00MeHHBIX MPOLieccaX HU OKUCUTE/IbHBIX, HU BOCCTAHOBUTE/TbHBIX CBOWCTB

3adaHusi Ha MHOJXcecmeeHHblll 8bI6OP
Bbibepume HecKo/IbKO Npasu/ibHbIX 6ApUAHMO8 omeema
Makpospruueckue CBi3u UMEIOTCA B MoJIeKYyJIe...
+ATD
+AlD
JHK
u-PHK
T-PHK
Juccumunsiyen Ha3biBaeTcs MPoOLecc...
+OKMCJIeHUS1 OPTraHUUeCKUX BeIleCTB
+Uaylui c BeijeneHueM AT®
CUHTe3a OPraHhYeCcKuX BelleCTB
uayumii ¢ pacnagom AT®
CUHTe3a HeOpraHWYeCKUX BellecTB
AccuMunsaiued Ha3bIBaeTcs nporecc...
+CUHTe3a OPraHUUYeCKUX BelleCTB
+uayimii ¢ pacnagom AT®
OKMCJIeHUS1 OPTraHUUeCKUX BellleCcTB
WAYLIWH C BeigeneHneM ATO
CUHTe3a HeOpPraHWYeCKUX BelleCTB
B TemHOBYI0 (pa3y poTocuHTe3a HAYT NMPOLECCHI. ..
+CUHTEe3a I'TFOKO3bI
+ucronb3oBanus HAJId-H2
doTosr3a BOIbI
BbIZIeJIeHUsT KUCI0poJa
cuHTe3a ATD
B cBetoBy10 (ha3y ¢oTocuHTe3a HAYT MPOLECCHI. ..
+cuHTe3a ATD
+BbI/Ie/IeHUs] KUC/IOPOZa
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rcnosib3oBaHuss ATD

ucrionb3oBanusg HAJID-H2

CUHTe3a IJIF0KO3bI

ITpornecc cuHTe3a Oe/1Ka BK/IIOYAET 3Tambl. ..

+TPaHCKPUIILUX

+TpaHC/IN

peayIMKaLuu

I pepeHLIPOBKU

KOHBIOTaLIUU

IIpounecc hoTocHHTE3a B pacTeHUAX BK/IOUaeT (asbl...
+TeMHOBYO

[JIMKO/IM3a

OposkeHUs

a’pobHyto

+CBETOBYIO

B k/1eTkax )XUBOTHbIX AT® o0pa3yercs B mpoieccax...
+TJIMKOIN3a

+IbIXaHUs

rU/IpoJiv3a

buocuHTe3a beska

CUHTe3a JIUIK/0B

B cBeToBy10 (pa3y ¢orocuHTe3a 00pa3ylOTC. ..

+HAJ®P-H?2

HAOD

Kpaxmar

+ATOD

[JIFOKO3a

B TemHoBYy10 (ha3y poTocuHTe3a UAYT NPOLIECCHI...

doTosr3a Bo/bI

cuHTe3a HAZId+H?2

+¢uKcaluy yriaeKucioro rasa

+ucnosib3oBaHusa ATO

BblJle/IeHUs] KUCJIOpo/a

PeakniusiMy MaTpUYHOI'0 CHHTe3a SIBJIAIOTCA CUHTE3...
[JTFOKO3bI

Kpaxmarsa

JIUTIAJ0B

+PHK

+IHK

IIpouecc cuHTe3a fe/IKa 0CyIeCTB/IAETCA MyTEM. ..

CUHTe3a Ha ogHoU u3 Leneu mosekyJisl JHK nByuenoueunor monekysnsl u-PHK
repeBo/ia MoC/e0BaTeIbHOCTA aMUHOKUCIOT B MoJiekyJie u-PHK B nocnezoBarebHOCTb
HYK/IEOTU/IOB MOJIMIIENTUAHON LIeTTOYKH

repeBo/ia MOC/el0BaTe/IbHOCTH HYK/IeOTUA0B B Monekysie T-PHK B nocienoBaTeisHOCTb
aMUHOKHCJIOT MOJIMITeNTAHOU LIelOYKU

+TIepeBO/ia MOC/aeI0BaTe/IbHOCTH HYK/1e0TUI0B B MosieKyie u-PHK B mociejoBaTeibHOCTB
aMUHOKHUCJIOT MOJIMITeNTAHOU LIelOYKU

+CuHTe3a Ha ogHoU u3 1enel mosiekyJsibl [JJHK ogHonenoueunoit monekyiisl n-PHK
B npouecce Mo/ IHOr0 pacuienyieHus T/IIK03bI 00pa3yoTcs. ..
OKCH/, yriepoja

+IMOKCHJ, yTriepoja
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[IMOKCH]L a30Ta

+BOza

[IMOKCH[] Cepbl

IIpu 3Hepreruueckom odomene AT® cuHTe3UpyeTCs B MPoOIeccax...
+T/IMKO/IM3a

+KUCJIOPOJHOTO AbIXaHUs

OuMoCHUHTe3a JIUTTH/IOB

TUApPOIN3a

TEeMHOBOM (ha3bl poTOCHHTE3a

MeTa60/1M3M B )KHBOM KJ/IETKe CK/IaJbIBAeTCH U3 MPOIL{EeCCOB. ..
TPAHCKPUIILIAN

dboTonmza

+Karabon3mMa

KPOCCHHIOBepa

+aHabos3ma

Peaknuu oxkuc/iurenbHoOro ¢gochopuimpoBaHus CBA3aHbI C...
+cuHTe3oM AT

pacriajom ATD

+1IpoLieccoM AbIXaHUs

+TUPOU30M

TJIMKOJTU30M

OHeprus B Buje AT® npu ¢oTocunTese...

+B TEMHOBY!O (pa3y TpaTUTCs

B CBETOBYIO (pa3y TPaTUTCS

+B CBETOBYIO (pa3y akKKyMy/IUPYyeTCs

B CBETOBYIO U TEMHOBYIO (pa3bl TPAaTUTCS

B TEMHOBYIO (pa3y akKyMY/IMUPYeTCst

B TemHoBYy10 (ha3y poTocuHTe3a UAYT NPOLIECCHI...
cuHTesa ATD

+CHHTe3a I'TFOKO3bI

doTosr3a BobI

BbIZIeJIeHUS] KUCI0pPOoJa

+ucnosib3oBanust HAJId+H2

IIpu 6uocuHTe3e Oesika FHeprus B Buje AT® npu...
+TpaHCKPUITL[UY TTOTpebsieTcst

TPAaHCKPUITLIUY BbIpabaThIBAETCS

+TpaHC/ISALUY TOTpebsieTcst

TPaHCJISALMY BbIpaOaThIBAETCS

Metab6osu3m (Metabolism) — 3To...

+ MPOMEeXXYTOUHBI! 00MeH, T.e. TIpeBpalljeHue BellleCTB BHYTPU KJIETOK C MOMEHTa MX
MOCTYTIIeHNsT 10 00pa30BaHMsi KOHEUHBIX IMPOYKTOB
+o0pa3oBaTesibHbIe TKAHU C AKTUBHO [IeJIAIIIUMUCS KITIeTKaMH1
TpoLiecC pa3BUTUSI OPraHOB U TKaHel

IIpouecc M0/10YHO-KHC/IOT0 OPOXKeHHUsI MOAPa3yMeBaeT:
+ OKMCJIeHUe YT7IeBOZOB [0 JlaKTaTa

CUHTE3 )XUPHBIX KUCTIOT

+ CUHTe3 MOJIOUYHOUM KUCJIOThI

pacra/| TJIMKoreHa

Tperuii ITan Karabdo/1M3Ma npe/CTaB/IeH:

+1mk Kpebca

+ IbIXaTenbHas LieMb
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OPHUTHHOBBIV LUK

Jle3aMUHUPOBaHKe

ITepBbIii Tan KaTab0/1M3Ma 0e/IKOB 0CYIIeCTB/ISAeTCS B:
+ >KemnmyzKe

+ B TOHKOM KHIIIeYHUKE

MUTOXOH/PUSIX

L[UTOI/Ia3Me

BTopoii 3Tan KaTadosu3Ma (JUCCUMU/IALMA) NPEACTaB/IeH:
+ paclieryieHue IH0K03bl

JibIxaTesbHast Lelb

OPHUTHHOBBIHN LIUKJT

+ obpa3oBaHue JBYX MOJIeKYJl TUPOBUHOTPA/HOM KUC/IOThI
K rereTpo¢)HbIM OTHOCATCA OPraHU3MBbI:

+ >KUBOTHBIE

pacTeHus

+ rpubsbl

L[uaHoOaKTepuu

K romMoiioTepMHBIM OTHOCATCH )KMBOTHBIE:

ambubun

+ MJIEKOITMTAIOIHMeE

+ MTULBI

pBIObI

3aoaHus omkpbimo2o muna:
/JlonosHume
OOpa3oBaHusl JHEPTUH B KJIeTKe MPOUCXOAUT B C/IeAYI0IIei opraHeiie
IIpasunbHbili omgem: MUMOXOHOPUs
Bce BubI 5Hepruu B opraiv3mMe B KOHEUHOM MTOre MpeBpajaloTCcs B .
[TpaBU/IbHBIN OTBET: TEIJIOBYIO
KnrwoueBbIMH 3HepreTHu4eCKMMHU «MOCTAaBIMKAMU» B )KUBOM OpPraHu3Me siB/ISIIOTCS

ITpasuibHbili omeem: y2n1e800bl

Besiku — 3T0 BBICOKOMOJIEKY/ISIPHbIE OPraHNYeCKHe COeAMHeHHUs, IOCTPOEeHHbIE U3 0CTaTKOB
aMHHOKHCJIOT, COeJHHEeHHbIe JJPYT C [PyroM CBA3AMH.

ITpasuibHbili omeem: nenmuoHbIMU

Tema: «PasMHo)XeHHe, pOCT M MHAMBH/lya/IbHOE pa3sBUTHE OPraHu3MOB»
Bbibepume 00uH npasuibHbIll 6apUaHmM omeema
Meiio3 — 3T0:
NpsIMOe JiefieHUe KJIeTOK
+Jle/ileHre K/1eTOK MOJIOBBIX JKesle3 B 30He CO3pPeBaHus
CJIUSTHUE T0JIOBBIX KJIETOK
TI0JIOBOW MPOLIeCC
Kpoccunrosep — 3to:
HenpsiMoe JieJieHUe K/eTOK,
oOpa3oBaHUe TI0/IOBbIX KJTETOK,
+ 00MeH yJaCcTKaMy XpOMaTH7I FOMOJIOTHUHBIX XPOMOCOM,
TI0JIOBOY MPOLIeCC.

59



XapakTepHbIe YepThI 0eCro10ro pa3MHOKeHUsI:
YYacTBYIOT iB€ POJIUTE/TbCKIE 0COOM

+TeHOTHUIIbI I0UePHUX OPraHU3MOB HJIEHTUUHBI POZIATETHCKOMY
HMMeeT MeCTO KOMOMHATHUBHAST W3MEHUNBOCTh

r“MeeT MeCTO reHOTUITUeCKast U3MeHUUBOCTh
XapakTepHbIe 4epPThI M0/I0BOr0 Pa3MHOXKEeHHS:
y4acTBYyeT OfiHa POJUTe/bCKast 0COOb

TeHOTHITbI I0UePHHX OPraHU3MOB WEHTUUHbI POJUTE/THCKOMY

+ MeeT MeCTo KOMOMHATUBHAs N3MEeHUHBOCTh

OBbICTpOE yBeMUeHHe YMC/Ia IOTOMKOB

OHTOreHe3 — 3ro:

HCTOpHUECKOe pa3BUTHeE BU/a

TpOLIeCC BO3HUKHOBEHHSI )KU3HU Ha 3emMiie

+ UHAVBUAyaTbHOE Pa3BUTHe OpraHu3Ma
MOCT3MOpHOHA/TEHOE Pa3BUTHE

OKTo/lepMa MO3BOHOYHBIX )KHBOTHBIX /IaeT HAYa/I0:

+ HEepPBHOU CUCTeMe

CKeseT

JibIXaTe/TbHask CUCTeMa

MBIIIILIBI

3 me30/epMbI IO3BOHOUHBIX 00pa3yercs:

+ cKesteT

SMUTETNNA KOXKU

JibIxaTesibHasl cucTeMa

TOJIOBHOM MO3T

IIpsimoe mocT3MOpPHOHA/IbLHOE Pa3BUTHE XapaKTePHO JIs:
HaCeKOMbIX

3eMHOBO/JHBIX

+ MJ/IEKOIIUTArOIINX

MHOT OLL{ETUHKOBBIX UepBeii

Hayka, u3yJaroias nepsoj, ot 3uroTbl Ji0 poxKeHus ?
LIATOJIOT st

MMKPOOHO/IOrvist

+ 3MOpHo/IOTHst

K/IETOUHAst MH)KEHepUst

ITo KakuM NpU3HAKaM MO)KHO y3HaTh aHada3y MuTo3za?
110 6eCropsiIOYHOMY PacCIiOIOXKEHHIO0 XPOMOCOM B IUTOI/Ia3Me
BBICTPaUBaHHIO XPOMOCOM B 5KBaTOPHabHOM TMJIOCKOCTH K/I€TKU
+ pacxoXKJIeHUIO JOUePHUX XPOMaTH/, K TIPOTUBOIIOI0XKHBIM [10/IF0CaM
KJIeTKU

JleCrpaM3al[ii XpPOMOCOM 1 00pa30BaHMIO s/IePHBIX 000/10UeK
IIpouecc feneHus, B pe3y/ibTare KOTOPOro U3 OJHOH JUIUION/JHOW K/IeTKH 00pa3yeTcs Be
AMIUIOUJHBIX K/IeTKY, Ha3bIBAIOT

+ MUTO30M

Men030M

JpobsieHreM

OT/I0/IOTBOPEHUEM

K kKakomy crioco0y pa3MHOKeHHUsI /ie/IeHHe MoMo/IamM
BereTaTUBHOMY

T10JIOBOMY

MOYKOBaHUIO
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+ Gecrionomy

ITpornecc AesteHns:, B pe3y/ibTaTe KOTOPOTro U3 O/JHOH JUIUION/AHON K/IeTKH 00pa3yeTcs YeTbipe
ramyIoN/HbIX K/I€TKH, Ha3bIBAlOT

MUTO30M

+ Meli030M

JpobieHreM

OIUIOJJOTBOPEHNEM

K Kakomy crioco0y pa3MHO>KeHHSI OTHOCAT MapTeHOreHe3
BereTaTUBHOMY

+ [10JI0BOMY

TOYKOBaHUIO

6ecrionomy

B kakymw ¢a3y MutroTudeckoro nuk/a yasausawrtca [JJHK
+ uHTepdase

rpodase

aHacase

MeTadase

IIyTeM MHTOTHUYECKOTO /Ie/IEHUA K/IeTOK 00pa3yroTcs

+ K/IeTKU 0/1acTysIbl 3apo/ipliiia KPOJIUKa

WKPUHKH B TeJie PhIObI

STLIEK/IETKY B TMUHUKU KyPHIbI

CTIepMaTO30M/Ibl B CEMEeHHUKe JIATYIITKH

Meiio3 0T/IMYaeTcsA 0T MUTO3a Ha/IMYHeM

rHTepdasbl

BepeTeHa JieJieHus!

yeThIpex (a3 feneHust

+ IBYX NOC/Ie[J0BaTe/bHBIX Jie/IeHnH

Ilpu napTeHoreHese opraHi3M pa3BUBaeTCs U3

3UTOThI

BereTaTUBHOM KJIETKU

COMAaTHUYeCcKOH KIeTKU

+ HeOr/I0/IOTBOPEHHOM STHLIeK/TeTKH

IIpu3HaK, XxapaKkTepHbIU U /ISl SIHLeK/IeTKH, U /1 ClIepMaTo301/a,-
JUTIOUAHBIA HAbop XpoMOCOM

TPUTUIOUHBIM Habop XpOMOCOM

HeboJTbIIMe pa3Mephl U HEeTTOJBI)KHOCTh

+ rarIonIHbI Habop XPOMOCOM

Kak Ha3bIBaeTcsl pa3BUTHe OpPraHu3Ma M3 HeOoIUIOA0TBOPEHHbIX SINI|eK/1eToK?
+ mapTeHoreHes

TUHOTeHe3

aH/iporeHes

WHTEePCeKC

Kakasi cpejja >xu3HH 00yc/1aB/IMBaeT Haubosiee MNPUMHUTHBHOE CTPOEHHE Y )KUBOTHBIX:
Ha3eMHO-BO3/y1IHas (Cy1iia);

BO/IHas;

+ Ipyrvie OpraHu3Mebl (OpraHu3M Kak cpejia 00MTaHus);
MOYBEHHasl.

B npornjecce quddepeHIPOBKH KI€TOK U3 FHTOAEPMbI Y MO3BOHOUHBIX YKUBOTHBIX
oOpasyercsi:

HepBHasi TpyOKa

CKesieT
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SMUATETAN KOXKU
+ JIeTKue
3 Mme30epMBbI TO3BOHOYHBIX 00pa3yercs:
+ CKeiet
SMUATETAN KOXKU
JibIXaTe/ibHast CUCTeMa
TOJIOBHOU MO3T
Kak Ha3bIBaOT OHY U3 CTaiNii 3apOABILIEBOT0 Pa3BUTHSI T03BOHOYHOI'0 JKUBOTHOI'0
OHTOTeHe3
¢unorenes
+ GmacTyna
MeTamop$o3
3adaHus Ha MHOJCecmeeHHbll 8bIOOP
Bblbepume HeCcKoAbKO npasu/ibHbIX 8APUAHMO8 omeema
HekoTopbie 0C00eHHOCTH 0€C0/10r0 pa3MHO)KEHHSA — 3TO...
+yuacTue OZJHOM po/uTe/TbCKo 0cobu
+TeHeTUUYeCKH OJJHOPOIHOe TOTOMCTBO
pa3BUTHE TIOTOMCTBA U3 raMeT
XapakTepHa [ijisi 60JIBIITMHCTBA PAaCTEHUM 1 XKUBOTHBIX
OCHOBHOM K/IeTOYHBIM MeXaHH3M - Meio3
Ji/isi MouKoBaHUA KaK ()opMbI 0eCro/10ro pa3MHOXKeHHS XapaKTepHO...
+MaTepUHCKUN opraHu3M obpa3yeT Oyropok
+710uepHUii opraHu3M o0pasyeTcst Ha 6a3e MaTePUHCKUX K/IETOK
XPOMOCOMBI PeTVIMLMPYIOTCS Y PACIIPe/Ie/SIFOTCS MEX/y 10UePHUMU K/IeTKaMU
OpraHu3M JIeJIUTCSI Ha HeCKOJTbKO YacTel, U Kaxaasi 06ocobsieTcst
MPOMCXOJUT MHOTOKpPaTHOE JieJieHre CrelaabHbIX KIeTOK
IIpou3BoAHBIMH Me30epMbl AB/SIOTCA. ..
+MbILLIeYHAs CUCTeMa
+cocy/ibl
HepBHasi CUCTeMa
SMUTETUN KOXKU
SMUTENM KUIIIeUHUKA
OjHoXpoMaTH/HbIe XPOMOCOMbBI PaCX0JATCS K M0JII0CaM KJIETKH B...
+aHadaze II meiio3a
+aHadaze MHUTO3a
MeTadasze MHUTO3a
Tenodase I metio3a
aHacdaze I meiio3a
N3 3kTO0AepMbI NIPHU opraHoreHese ()OpMHPYIOTCHL...
+TOJIOBHOM MO3T
+3MuIepMHUC KOXKHU
reyeHb
MOUKU
KOCTH
Pa3BuTHe 0e3 npeBpaiieHus UMEIOT. ..
+TITULIBI
+T0/I0BOHOT'Y€ MOJUTHOCKU
3eMHOBO/IHbIE
HacekoMblie
[IByCTBOpYATbIe MOJITFOCKH
HekoTopbie 0C00eHHOCTH M0/I0BOT0 PAa3MHOKEHHSI. . .
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OCHOBHOM KJI€TOUHBIM ME@XaHHU3M - MUTO3

XapaKTepHO /jisl paCTUTeTbHBIX, HEKOTOPBIX HU3IINX KUBOTHBIX U MUKPOOPTaHU3MOB
+TIOTOMKH TeHeTHUeCKH He UeHTUYHbI POJUTETbCKMUM OCO0SIM
+0CHOBHOM MeXaHW3M KOMOHMHATHBHOM M3MEHUUBOCTU
pa3BUTHeE TOTOMKOB MPOMCXO/UT U3 COMAaTUUECKUX KJIeTOK
IIpou3BOAHBIMH KTO/IEPMBbI AB/IAIOTCA. ..

BbIJIe/TUTe/IbHAs CUCTEMA

TMUIeBapUTe/TbHbIe >KeJle3bl

+HepBHasl cucTeMa

MBbIIIIeYHast CUCTeMa

+KO>KHBIU STTUTETAN

JKUBOTHBIE, ISl KOTOPBIX XapaKTePHO pa3BuTHe 0e3 meramopdo3a, - 3T0...
capaHua

MalCKHM XXYyK

NSTyIIKa

+71enbhrH

+cobaxka

IToukoBaHMeM pa3sMHOKAKTCA...

TJIOCKKE YepBU

+pacTeHus

+KUIIIeYHOII0/I0CTHBIE

+POXOKU

0a3uaIbHbIe IPUOKI

JI/I1 CHHTeTHYeCKOro nepuo/a (mepuo/; penimkKaiuu) KJ1eTOUYHOr0 UK/Ia XapaKTepHBbL...
MPOJAOJDKUATETBHOCTE 6-0 yacoB

+ynsoenue [ITHK

+CUHTe3 pPa3/IUYHBIX 6eTKOB

cuHTe3 PHK

yZIBOeHUe LieHTpUoJIei

HekoTopbie 0C00€HHOCTH MOJIOBOT0 Pa3MHOKEHHS. ..
OCHOBHOM KJIeTOUHBIM ME€XaHHU3M - MUTO3

XapaKTepHO /ISl PaCTUTE/TbHbIX, HEKOTOPBIX HU3IINX >KUBOTHBIX U MUKPOOPTaHU3MOB
+TI0TOMKU TeHeTUUeCKH He UJIeHTUUHBI POIUTETbCKUM 0CO0sM
+0CHOBHOM MeXaHN3M KOMOMHATHBHOU M3MEHUHNBOCTH
pa3BUTHe TOTOMKOB IMPOUCXOJUT U3 COMaTHUECKUX KIeTOK

Ha 3Tamne racTpy/isiiy POUCXO/JST. ..

+3aK/Ia/ika 3apO/IbIIIEeBbIX JTMCTKOB

opraHoreHe3

3aK/1a/Ka HepBHOU TPYyOKH

3aKJ1a/IKa epBUYHON KUIIIKH

+MHOT'OKpaTHbIe K/IeTOUHbIE Jie/IeHUs] MUTO30M

Cnopsbl C/Iy)KaT AJisi pa3MHOXKeHHs y...

OakTepuii

>KUBOTHBIX

BUPYCOB

+TprbOB

+pacTeHu

N3 me30/1epMbI IPU OpraHoreHese ()OpMUPYIOTCHL...
XPYyCTa/lvK Ija3a

HOI'TH

+cepaue
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+KpPOBb

reyeHb

K THnam no/ioBoro pa3mMHoO)>XeHUs1 OTHOCATCAL. ..
MOIMAMOPUOHNS

+KOMyASLust

LIIM30T OHUSI

¢dbparMeHTalus

+TapTeHoreHe3

Meiio3 NpUBOAUT K 00Pa30BaHUI0. ..

CTOp y pacTeHU

CIOp Y >KUBOTHBIX

+TrameT y )KUBOTHBIX

+raMmeT y pacTeHUH

Pa3BuTHe C npeBpaileHHeM UMEHT. ..
+3eMHOBOJHbIE

penTuInmu

r0JIOBOHOTHE MOJITFOCKH

TMITULIBI

+HacekoMbIe

IIpereHepaTHBHBIN NePUOJ, Pa3BUTHUA PaCcTeHU Npe/CTaB/IeH BO3PaCcTHBIMHU
COCTOSIHUSIMH.

+I0BEeHU/IbHBIM

MOJIO[IbIM F'eHepaTHUBHbIM

+BUPrUHU/IbHBIM

CyOCceHW/TbHBIM

CeHU/IbHbIM

ITocTreHepaTHBHBIN NepHO/| Pa3BUTHUSA PacTeHHI Npe/CTaB/IeH BO3PacTHBIMHU
COCTOSIHUSIMH.

BUPTMHU/IbHBIM

FOBEHU/IbHBIM

+CyOCeHW/TbHbIM

MMMaTypPHbIM

+CeHU/IbHBIM

McTouyHMK pa3BUTHA OPraHOB AbIXaHHMs B OHTOreHe3e:
+ snrgepMa

Me3eHXxuMa

5KTOZlepMa

+ 3HTOAEpMa

3adaHusi OmKpbImo20 muna:
JononHume
Cnoco0HOCTh K BOCCTAaHOBJ/IEHHIO YacTell Tesla B MPoIecce pa3BUTHA OpPraHu3Ma
Ha3bIBaeTcs .
ITpasunbHblli omeem: pezeHepayus
Cnioco0HOCTh K BOCCTAaHOBJ/IEHHIO YacTell Tesla B MPoIecce pa3BUTHA OpPraHnu3Ma
Ha3bIBaeTCo .
ITpasunbHblli omeem: pezeHepayus
B xo/ie 53MOpHoreHe3a HeKOTOpPbIe YaCTH 3apO/bIIa BIUSIOT HAa IyTH Pa3BUTHS COCEHUX
ydyacTKoB. Takoe B/MsiHHE 0/JHOT'0 3a4aTKa Ha APYroi Mmojy4yu/10 Ha3BaHHe

IpasuabHblli omeem: sMOPUOHANLHAS UHOYKYUS
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- 3TO pa3BUTHE OPraHU3Md U3 HEOHJIOJJ[OTBOPQHHOﬁ

ANLIeK/IeTKH!
IIpasunbHbili oOmgem: napmeHozeHe3
slifiek/1eTKa MJIEKOMUTAKIIKUX ObLIa OTKphITa B 1821 roay .
B nose 015 omeema seedume ¢pamunuio yuéHo20
IpasunbHbili omeem: K.M. Bapom
000/10UKH STHIIEK/IeTKH, 00Pa3yI0TCA 3a CUeT AeSATe/IbHOCTH
Crenua/IbHbIX JKesle3 IMeBO/I0B
IIpasunbHbili omeem: mpemuyHble
3adaHus Ha coomeemcmeue

YcmaHosume coomgemcmaue
Y craHnoBure MNpaBUW/IbHOE COOTBETCTBHE (l)a3bl CriepMdaToreHesa u eé XdPAKTEePUCTUKH

1) CymHocTb (ha3el — Melio3. B nepBoe melioTudeckoe 1) da3a pa3smMHOKeHUsI
JlefieHre BCTYTIaloT TaMeToLUThI 1-ro nopsijka. B 2) ¢a3za pocra
pe3yJibTare TIepBOro MeHOTHUEeCKOTO JiesieHunst o0pa3ytoTcst | 3) dasa co3peBaHUs
ramMeToLMThI 2-T0 nopsiika (Habop xpomocom n2c), 4) (baza popmupoBaHUs

KOTOpbIe BCTYIAIOT BO BTOPOe MeMOTHUecKoe fiejieHue, U
00pa3yroTcs KJIeTKH C raryionJHbIM HabopoM XpoMOoCOM
(nc).

2) Bo Bpewms 310l (ha3bl criepMaTHbl CTAaHOBSITCS
CriepMaTo30M/laMH, OHU TIPHOOpeTaroT CBOIO
crieriurUeCcKyIo CTPYKTYypYy.

3) [AurnonHble KI€TKA MHOTOKPATHO JIe/ISITCSI MUTO30M.
VX Ha3bIBalOT raMeToOroHMM (OOrOHUU WU
cnepmatoronuu. Habop xpomocom 2n.

4) Cy1HoCTb 3TOM (pa3bl — yBeJIMUeHue B pa3Mepe
CriepMaTOrOHWM ¥ OBOTOHMH, KpOMe TOro, B 3Ty ¢a3y
npoucxoaut pervikanug JHK, kaxzgasa xpomocoma
CTAaHOBUTCS ABYXPOMAaTHUAHOM (2n 4¢). O6pa3oBaBmyecs
KJIETKM Ha3bIBalOTCSl TaMeTOLUTHI 1-ro ropsijka (OBOLUTHI
1-ro nopsijika ¥ CriepMaToLUThI 1-To Mopsifika).
IIpasunbHbili omeem: 1-3; 2-4; 3-1; 4 -2

CooTHecHTe IMIEK/1€TKH 10 pacnpe/e/eHHI0 )Ke/ITKa B UToniasMe

1) ujleHUCTOHOTrHe 1) yeHTpoJieleTanbHbIe
2) MJIEKOTTUTAIOIIHe 2) u3oneLeTanbHbIe

3) OTULBI 3) TesnoneLeTanbHbIE
4) ampubuu

IIpasunbHbili omeem: 1-1; 2-2; 3-3; 4 -3

Tema: «HacnegcrBeHHasi HH()OpMaIUsA ¥ pea/iM3aljisi ee B K/IeTKe»
Bbibepume 00uH npasuibHbIll 6apUaHmM omeema
KakoBbI reHOTHUIIBI POiUTeIel, eC/TH U3BeCTBHO, UTO NMPH CKPelMBaHUH MbIIIIei C
AMuHHBbIMHE (B) yilllamMu nmosiyyeHo MOTOMCTBO Kak C AJIMHHBIMH, TaK H C KOPOTKHUMH yIlIaMH
B COOTHOLIEeHUHM 3:1?
bb x Bb
bb x BB
+ Bb x Bb
BB x BB
Oco0b ¢ renoTunom AaBb npu He3aBUCHMOM Hac/IeJ0BaHUH TIPU3HAKOB 00pa3yeT raMmersl
AB, ab
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Aa, Bb

+ AB, Ab, aB, ab

Aa, AA, Bb, bb

Y kaperna3bIx poguTesiei (JOMIHAHTHBIN MPU3HAK) POAW/IACH Io/Ty0or/1a3as A04b.
OnpepenvTe reHOTUN poAUTe/IeH

aa X AA
+Aa X Aa
Aa X AA
Aa X aa

PenjeccHBHBIN TeH

TIPOSIBJIAIOLUANCS TOJTBKO B FeTePO3UTOTHOM COCTOSTHUH,

TIPOSIBJIAIOLUNCS B TOMO- Y T€TePO3UTOTHOM COCTOSTHUM,

MOZABJISIFOLMN PeL|eCCUBHBIN TeH,

+ T0/]aB/IsIeMbIi JOMUHAHTHBIM T€HOM

I'eneruka usyuaer:

obMeH Bel1lecTB

+ HaC/Ie/ICTBEHHOCTh

pa3/pa)KUMOCTb

Pa3MHOKeHHe

JI/ist u3ydeHUs1 HaC/IeJOBaHHUSA Pa3/IMYHBIX MPU3HAKOB U YCTAaHOB/IEHHS XapaKTepa psjaa
HaC/Ie[ICTBEHHBIX 00/1e3Hel U3yYaloT POAOC/IOBHYIO Ue/ioBeka. Kak Ha3bIBaeTcsi 3TOT METO/y
reHeTUKu?

O/IM3HEI[OBBIN

+ reHeasiOru4eCcKun

LUTOT eHeTUYeCKUU

OroXUMUUeCKUT

OnpepennTe reHOTHII, KOTOPbIN CO/IEP)KUT Pa3Hble ajljie/id OJHOI0 reHa:
+Aa

BB

+Cc

AA

OnpepennTe cpegu nepevyrc/jieHHbIX T€HOTHIIOB JOMUHAHTHBIM FOMO3UIrOTHBIA I'eHOTHII:
Aa

Bb

+ BB

bb

OnpepennTe cpeJu Nepevyrc/JieHHbIX TéHOTHIIOB reTepo3UroTHbIN reHOTHII:
+ Aa

AA

aa

BB

Juru0dpujHoe CKpeluBaHue — 3TO CKpelBaHie POAUTe/TIbLCKUX (GopM, KOTopbie
pa3/InyaTc mno...

+ IBYM I1apaM IIpH3HAKOB

OKpacke ceMsiH

dhopme cemsiH

10 OZJHOM Mape MPU3HAKOB

Kakue rameTsl MOryT 00pa3oBaTbCs y 0C00H € reHOTUIIOM aaBB:

+ aB

BB

Aa
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Ab

Kak Ha3Bai I'.MeHje/nb NPU3HAKHU, He MPOSIB/IAIOIHECS Y THOPHU/IOB MEPBOro MOKO/IEHUA?
reTepo3uroTHbIMU

FOMO3UT OTHBIMU

+ peLieCCMBHBIMU

JOMUHAHTHBIMU

HacnepcTBeHHOCTD — 3T0...

+ CBOWCTBO OPraHWU3MOB Ie€peJjaBaTb 0COOEHHOCTH CTPOeHHUS, (DYHKIIMOHUPOBAHHS U Pa3BUTHS
CBOEMY IOTOMCTBY;

KOHKDEeTHBIN Criocob rnepeaur Hac/ieICTBeHHOH MH(GOPMAII|K B TTIOKOJIEHUSX;
M3MeHeHHe HacaeICTBeHHOW UH(OPMaLIUU UK TIPOsIB/IeHUe FeHOB B (peHOTHIIe
npuobpeTeHre OT/IMUMI OT 0Co0eH Pyrux BUJIOB U CBOETr0 BH/IA
I'enoTHII — 3TO COBOKYNHOCTH:

TOJIbKO BHELLIHUX MPU3HAKOB

+ BCeX reHOB OpraHv3Ma

BHELLHMX Y BHYTPEHHUX [PH3HAKOB,

TOJILKO BHYTPEHHUX TIPU3HAKOB

Ko/muecTBO XpoMOCOM B 110/10BOH K/IeTKe ue/10BeKa:

2

+23

44

46

Ko/im4ecTBO XpOMOCOM B COMaTHYeCKOM KJ/leTKe ye/ioBeKa:
2

23

44

+46

KpaTtHoe reHoMy yBe/ilHueHHe YHUC/Ia XPOMOCOM — 3TO

+ MOUIUION U

raMeToreHes

OHTOreHe3

KPOCCHHI'OBEp

AJu1e/IbHBIE reHbI PaCIio/I0KeHbI B:

0/THOM XpOMOCOoMe

+ OJMHAKOBBIX JIOKYCaX FOMOJIOTMYHBIX XPOMOCOM
O/[JMHAKOBBIX JIOKYCaxX HErOMOJIOTUYHBIX XPOMOCOM

Pa3HbIX JIOKYCaX FOMOJIOTUYHBIX XPOMOCOM

I'eHoTHII — 3TO COBOKYIHOCTD:

T'eHOB B TaruyionJHOM Habope XpOMOCOM

TOJIBKO BHELLIHUX [TPU3HAKOB

+ TeHOB B IMTUIONJTHOM Habope XpOMOCOM

TOJIBKO BHYTPEHHHX NPHU3HAKOB.

PerjeccuBHBIM reH:

+ NPOSIB/SIFOLL{ANCS TOJIBKO B TOMO3UTOTHOM COCTOSIHUY
TMPOSIB/ISFOLLUICS TOJIBKO B F€TEPO3UTOTHOM COCTOSIHUY,
TMPOSIB/ISFOLLUICS B TOMO- U T€TEPO3UTOTHOM COCTOSIHHY,
TO/IAB/ISTFOLLUM pPeLieCCUBHBIN FeH

KpatHoe reHoMy yBe/ilMueHHe YUC/Ia XPOMOCOM - 3TO

+ NOMUTION ST

raMmeToreHes

OHTOT€eHe3
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KPOCCHHIOBEp

B k/1eTKe napa a/iie/IbHbIX FeHOB Paciiojio’keHa B XpoMocoMax

HErOMOJIOTUYHBIX

OTLIOBCKMX

MaTepHUHCKUX

+ TOMOJIOTHYHBIX

N3menenue crpoenns [JHK B xpomocomax 0THOCAT K BUAy MyTaLjui

+ reHOMHOM

XPOMOCOMHOM

KOMOWHATHBHOU

LIMTOI/Ia3MaTUUeCKOMN

N3menenue crpoenns [JHK B MUTOXOHAPHAX OTHOCAT K BUAY MyTalui

reHOMHOM

XPOMOCOMHOM

KOMOWHaTHUBHOM

+ LUTOI/Ia3MaTU4eCKom

MyTaunoHHasi U3MEeHYUBOCTH B OT/IMYHE OT MOJU(UKALUOHHOM ...

HOCUT 0OpaTUMBbIN XapakTep

+ mepeiaeTcs 10 HAC/Ie/CTBY

XapaKTepHa Jijis Bcex ocobeii Bujja

SIB/ISIETCSI TPOsIBJIeHMeM HOPMbI peaKLIMU MpU3HaKa

KakoBbI reHOTUIIBI POAMTE/IeH, eC/IH U3BeCTHO, UTO MPH CKPeljuBaHUuM MbILIei C
AMUHHBbIMH (B) yiiamu nmosiydyeHo mOTOMCTBO Kak C AJIMHHBIMH, TaK H C KOPOTKHUMH yIlIaMH
B COOTHouIeHnH 3:1?

bb x Bb

bb x BB

+ Bb x Bb

BB x BB

M ckyccTBeHHBIN nepeHoC Hac/ieAcTBeHHOoM nHgopmanuu u3 JHK ognoro Buaa B JJHK
APYroro BUAQA JIeXXUT B OCHOBE...

WCKYCCTBEHHOI'O MyTareHes3a

+TeHHON UH)KeHepuU

MUKPOOHO/IOTMYeCKOro CHHTe3a

K/IETOUHOW WH)KeHepuur

IIpu ckpeuBaHuU 0€/10r0 KpPo/IMKa C YepHOH KPOTbYMX0H POJU/THCH IIeCTh YePHBIX U
mATH 0es1bIX Kposibuat. Omnpeje/iuTe reHOTHIIBI POAUTEIel.

+Aax aa

AA x Aa

AA x aa

AA x AA

Y popureneii c I u IV rpynnaMu KpoBH, pe6eHOK MO)XKeT HMeTh rpyniy KpoBH.
I

[ v IV

IV

+11 v 111

Y 310poBbIX pojuTeieil poAUICS ChIH, CTPajaoinuii peHunKeTanypuei (perneccuBHbIN
ayTOCOMHBIH NMpu3HaK). Onpeje/MTe BePOSATHOCTH POXXAEHHSA /leTell 0e3 aHOMa/IMHU Y JaHHOM
CYNpYKeCcKOoH napsbl.

50%

+75%

100%
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25%

Y ap0y3oB kpyr/ias (popma 1m10/ja AOMHUHHPYET Haj y//INHEHHOM, a 3e/IeHasdA OKpPacKa — Haj,
110/10CaTOM, NPU3HAKH HAC/Ieyl0TCsl He3aBUCUMO. CKpeCcTU/IM COPT C KPYIJ/IBIMH 3e/IeHbIMH
10[aMu (FOMO3UroTa) U COPT C YAJTUHEHHbIMU I10/I0CaTBIMHU NJI0AAMH (TOMO3Ur0Ta) U
noayuyum B F1 nytopos...

YAJIMHEeHHBIX 10J10caTbiX — 12,5%

KpYIJIbIX 3e/1eHbIX — 50%

yAJIMHEeHHBIX 3e/1eHbIX — 8,75%

KPYIJIbIX 3e/1eHbIX — 75%

YAJIMHEeHHBIX 110J10CaThIX — 25%

+KpyIJibIX 3eseHbix -100%

B reHoMe 4es10BeKa.........cceeruneen.

+22 napsl ayTocoMm

23 rapsl ayToCOM

44 r1apsl ayTOCOM

46 ayTocom

I'eH, BbI3bIBaIOLUI reMO(QU/THIO Y Ye/I0BEKA, PACTIOIOMKEH...corueeessarsosses

+B X-XpoMocoMe

B Y-XpoMocoMe

B IIape ayTOCOM

B 8 mape ayrocom

Marp sB/sieTC1 HOCUTe/IbHMIIEH TIeHa IBeTOBOM C/IeN0Thl, OTel] pa3/uyaeT LBeTa
HOPMaJ/IbHO. B MOTOMCTBe ILIBETOBAA C/IEMOTA MOXKET OBITh....ccccereeneenes

y BCeX CbIHOBel

y BCex iouepeit

YTIOJIOBUHBI Zlouepei

+y MOJIOBUHBI CbIHOBEU

I'eHoTHN y TpeXuBeTHOM (UepPenaxoBOoi) KOIIKH.......ceersseessnes

XBxB

+XBXP

XPXP

Ncnonb3oBaTh MOAM(HKALMOHHYI0 H3MEHUYUBOCTh [Ji CO3AAHMA HOBBIX MOPOJ
JKMBOTHBIX..coeueeessneesanns

MoxxHo

+Hesnb3s

Ecu cOpUTH HIePCTh Ha CIMHE TOPHOCTAaeBOro KPoJIMKa U Co/iep)KaTh ero MpH TemMieparype
30°C..uueeccnnrccnnnees

Ha yxe BbIpacTeT 11€PCTh TAaKOTO >Ke IIBeTa, Kak U Oblia

+BbIpacreT 6e/as epCcTh

BripacTeT cepas mepcTb

[IepcTh He BbIpacTeT

ITopouCTBIX TeIAT MO/IyYeHHbBIX 0T BBICOKONPO/YKTUBHbBIX KOPOB CO/lepKa/Ii B IJIOXUX
yYC/10BHAIX, KOPOBBI U3 HMUX BBIPOC/IM HU3KOPOC/IbIMU U BMecTO oxuAaeMbix 10 000 kr
MouioKa gaBa/i 3000 kr B roa. IIpoAyKTUBHOCTE IOTOMCTBA B XOPOLUMX YC/IOBUAX A0/DKHA
(173 | S

+okos10 10 000 Kr MOJI0Ka B TOJ

okoJjio 5000 kr B roa

okoJsio 3000 Kr MOJIOKa B TOJ

N3MeHUHNBOCTb, CBA3aHHASA C U3MEHEHNEM IeHOTHIIA. ...ceerureessnees

OrnpeneneHHas

+HeornpesenenHas
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®deHOTUNIMYECKAS
MoaudukalvioHHas
I'enbl, HaxoAALMECA B Y -XPOMOCOME NEPEAAIOTCH...eeecrreeessneeees
+OT 0TIIa CLIHOBBSIM
Ot otua foyepsm
Ot oTua BceM JeTaim
OT Marepu CbIHOBbSIM
BepHoe yTBepkaeHUe /I TTOJIOBBIX XPOMOCOM.....ueeeerseeecsnee
[TonoBbie XpoMOCOMBI X U Y TOJIHOCTBIO TOMOJIOTUYHBI APYT APYTY
+ITo/ioBbIe XPOMOCOMBI X ¥ Y TOMOJIOTMUUHBI JIPYT PYTY T10 HEOOJIBIIIOMY YYaCTKY
Boo0iiie He UMeIOT TOMOJIOTUYHBIX YYaCTKOB
I'eHOTHI y PBDKEr0 KOTA U YEPHOU KOIIKH....coevureessaseses
Y kora X®Y, y komku XBXP
Y kora XY, y xomku XBXP
+Y kota XBY, y komku XX
Y kora X°Y, y xorku XBXB
JL1s1 3BO/TIOLUM MOAU(PUKALMOHHAS U3MEHUHBOCTb....coosureessasesss
He vMeeT 3HaueHust
+ITo3BoJIsIeT TIPHUCIIOCOOUTHCS K PA3/MUHBIM YCIOBUSIM Cpe/ibl B TIpejieiax HOPMbI peakluu
TPH3HAKOB
[TpUBOUT K U3MEHEHHIO TeHOTUIIA, BLDKUBYT Harbosiee TIpUCIIOCOO/IeHHbIE OPTaHHU3Mbl
[TpUBOUT K TIepeKOMOWHAIUY TeHeTUUeCKOW MH(POpMaLuu
BepHoe cyX/ieHHe...........cceeu.
MogudukalioHHass U3MeHYUBOCTb PUBOJUT K U3MEHEHHI0 FeHOTHUIIa
V3MeHeHNs1, TOSIBUBLLKECS] B pe3y/ibTaTe MOAU(PUKAL[MOHHON U3MEeHUYMBOCTH, HaC/IeIyrOTCS
MogudukarioHHass U3MeHYUBOCTb UCTIO/b3YeTC s /11 CO3JjaHKs HOBbIX COPTOB paCTeHUM
+¥Y Ka)K[0ro npu3Haka CBOsi HOpMa peakLivuu
Kopenb ofyBaHUYMKa pa3pe3a/y 1nomnojam, 0/Hy M0/JI0BUHKY BbIpAliUBa/IM Ha JIyry, APYryI0
BBICOKO B ropax. Y BbIPOCIIMX pacTeHU (KPYIHOro Ha JIyry ¥ Ma/leHbKOr0 B ropax) B3si/Iu
ceMeHa U MoCesi/Id BMeCTe, Ha JIYry. Pe3y/IbTaT........cccceueeeee.
+IToToMCTBO OyJeT Hepa3TuuruMOo
[ToTOMCTBO OT BBIPOCILIETO B ropax OZlyBaHUMKa OyZieT Mesibue
[ToTOMCTBO OT BBIPOCILIETO B ropax OZlyBaHUMKa OyZieT KpyIiHee
MyTauus, CBA3aHHasi ¢ MPUOOpeTeHHeM JIMIITHEH XPOMOCOMBI B reHoTHIIe (2n +)...
[Monunnonayst
+T"eTeponionaus
XpOMOCOMHast MyTaLys
['enHas myTayus
Uto MbI Ha3biBaeM (peHOTHIIOM?
+ COBOKYITHOCTb BHELIIHMX TTPU3HAKOB U CBOMCTB OpraHu3Ma
COBOKYTTHOCTh BC€X F€HOB OpraHv3Ma
COBOKYITHOCTh BC€X F€HOB Y BHELIHUX [TPU3HAKOB
coBokynHocTh JIHK opranusma
Kakoe cooTHomeHue mo ()eHOTHIYy Y MOTOMKOB BTOPOr0 MOKOJIEHHSI NPH JUTHOPUAHOM
CKpeLjuBaHuHU?
1:2:1
9:3:4
+9:3:3:1
1:2:2:4:1:2:1:2:1
Kakue npu3sHaky Ha3bIBaKTCA CLEN/ICHHBIMMU C I10/10M?
+TIPU3HAKH, T'eHbl KOTOPBIX HAXOAATCS B TTOJIOBBIX XPOMOCOMaXxX
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NIpU3HaKY, T'eHbl KOTOPBbIX HAXOZATCA B ayTOCOMax

MIpU3HaKY, T'eHbl KOTOPLIX HaXOAATCS B XpPOMOCOMax

NIPU3HAaKY, I'eHbl KOTOPBIX HAaXOAATCS B LUTOIIa3Me

Kakue a30THCTBIe 0OCHOBaHMSA BXO/JAT B COCTaB MoJieKyJibl THK?

aJleHUH, T'yaHuH, ypaLWI, LIUTO3MH.

+aJleHuH, T'yaHUH, TAMUH, [JUTO3UH.

aJleHUH, T'yaHuH, TUPO3UH, LINTO3UH

aZleHUH, I'yaHuH, TAMUH, METUOHUH

Kakoiit Habop XpoMoCOM Ha3bIBAeTCs ranIOH HbIM?

TIOJTHBI HabOp XPOMOCOM COMAaTHYeCKUX KJIeTOK

+ Habop XPOMOCOM T0JIOBBIX KJIETOK

Habop XpOMOCOM K/IeTOK TKaHel Tena

Habop MOJIOBBIX XPOMOCOM

Yto MBI Ha3bIBaeM peruiuKanuen?

cuHTe3 PHK

cuHTe3 Oesika

+cuHTe3 JHK

cuHTe3 ATD

B nape aibTepHaTUBHBIX IPU3HAKOB, KAKOM Ha3bIBaeTCsl JOMUHAHTHBIM?
TNIpU3HAK, KOTOPBIM He TIPOosiB/IsieTCs BHelllHe y TuOpuzoB f1

+TIpU3HaK, KOTOPKIN NIPOsiB/sieTCsl BHellHe y rubpuos f1

TIpU3HaK, KOTOPbIY MIPOSIBJISIETCS] Y TIOTOMKOB Yepe3 MOKOJIeHHe

NIpY3HaK, KOTOPBIN He Bcerza nposieisiercss y rudbpuzos f1

Oco0b ¢ KAKUM IreHOTHIIOM Ha3bIBaeTCsi FTOMO3UI'OTHOM?

+ocobb, KOTOpasi To/lydaeT OT CBOMX pOAWTeNeldl TeHbl OJHOTO COCTOSIHUSI WM
JOMHHAHTHBIM WA TOJIBKO pelLieCCUBHBIN

0co0b, KOTOpast 110J/IyyaeT OT CBOUX POJUTe/Iel TeHbl pa3HOT0 COCTOSTHUS

0co0b, KOTOpast 10J/IyyaeT OT CBOMX POZUTe/el JIOMUHAHTHbIE 1 pelieCCUBHbIE TeHbl
0co0b, KOTOpast 110/IyyaeT OT CBOUX POJUTe/ el 0JjMHAKOBbIe M0JI0Bble XPOMOCOMBI
Oc0o0b ¢ KAKUM reHOTHIIOM MbI Ha3bIBaeM reTepo3uroTHbIM?

0co0b, KOTOpasi 10JIyyaeT OT CBOUX POJUTe/el TOIbKO JOMUHAHTHbIE TeHbl
+0co6b, KOTOpast MoJIy4YaeT OT CBOMX POJUTe/Iel reHbl pa3HOT0 COCTOSTHUS

0co0b, KOTOpast 110J/IyyaeT OT CBOUX POAMTe/el peLieCCUBHbIE I'eHbl

0co0b, KOTOpasi 110/IyyaeT OT CBOUX POJUTe/ell 0jMHAKOBbIe M0JI0Bble XPOMOCOMBI
Pa3jies1 reHeTHKH, U3y4YaloLMii Hac/1e/j0BaHHe aHTUTeHHBIX CHUCTeM, Ha3bIBaeTCs:
+HMMMYHOI'€HeTHKa

VIMMYHOJIOI'USI

o0I11asi reHeTHKa

LUTOr€eHeTHKa

YT0 NOHUMAIOT M0/ IOHATHEM «MyTaL{UA»?

TOJIBKO

HeHac/1ieJCTBeHHbIe HN3MeHeHHUd IIpHU3HdKa, OpraHa nIin CBOI‘/’ICTBa, 06YCJ'IOBJ'IEHHBI€

Hac/1e[ICTBeHHbIMU CTPYKTypaMu

+Hac/eCTBeHHbIe M3MeHEeHHs TIpH3HaKa, opraHa Winu CBOI‘/’ICTBa, 06YCJ'IOBJ'I€HHBI€ n3MeHeHUusIMNn

Hac/1e[ICTBEHHBIX CTPYKTYP

HOBOe COoueTaHue reHOB MU Meiio3e
V3MeHeHUs B CTPYKTYype sipa

YacToTa NposiB/ieHHs reHa Ha3bIBaeTcsl
+TeHeTPaHTHOCTh

9KCMPEeCCUBHOCTD

KOHKOD/IJaHTHOCTh

alTUTUBHOCTD
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CreneHb ()eHOTHITUYECKOT0 MPOSABJ/IEHHs r'eHa KaK Mepa CUJIbI ero JefCTBUs, onpe/e/isgeMast
0 CTereHH Pa3BUTHSA NMPU3HAKa HAa3bIBAeTCA

MeHeTPAaHTHOCTh

+ SKCIIpeCCUBHOCTb

KOHKOP/IaHTHOCTb

alINTUBHOCTD

Kak Ha3bIBaeTcs Hac/ieJJ0BaHHe aHOMAJ/IUH, KOT/ia Hac/1e/[CTBeHHbIH iedeKT NposiB/IsAeTCs He
B KQOX/[0M MOKO/IEHUH?

ayTOCOMHO-/IOMHAHAHTHBIN

+ayTOCOMHO-PeL|eCCUBHBIN

JIOMUHAHTHOE, CLIeTI/IeHHOe C I0JIoM

peliecCHMBHOe, ClieryieHHOe C I10/IoM

Y 00/IBIIMHCTBA 3YKAPHUOT M0J1 3aK/Ia/ibIBAETCS B:

10 OTIOZIOTBOPEHUSI

+ B MOMEHT OIJIO[JOTBOPEHUSI

Toc/ie OrJI0I0TBOPEHUS

paHHero MoCTHATaILHOTrO Tepro/a

AHOMa/INH, PeJKO BCTPeUYaeMble B MOMY/IAIUAX, HAC/IeAYIOTCS 110 THITY HAaC/Ie0BaHHUA

+ ayTOCOMHO-IOMUHAHTHbIN

ayTOCOMHO-PeLleCCUBHbBIN

JIOMMUHAHTHOE, CLIeTI/IeHHOe C IT0JIoM

peliecCMBHOe, CIierJIeHHOe C IT0/IoM

Y KpynmHOro poraroro CKora 4epHasi MacTb AOMMHHUPYeT Haji KPacHOH, a KOMOJIOCTh Haj
poraroctbio. IIpu cKpelmMBaHMM UYepPHBIX KOMOJIBIX POAWTE/ed MOJYUYH/IH KPacHOro
poraroro TejieHKa. Onpeje/inTe reHOTUIIBI ee POUTe Iei:

AABB, aaBB

+AaBb, AaBb

AABB, aaBB

aaBB, AaBB

AABB, aabb

OCHOBHBIM METO/I0M AMarHOCTUKH XPOMOCOMHBIX aHOMAaJ/IHI ABJIAETCS:
+LUTOreHeTUUeCKUI

OMOXMMHUeCKUN

O/TM3HEI[OBBII

(heHOTUTIHUECKOTO aHa/K3a

BuoxuMHuYecKuil MeTO/ BbIAB/ISET:

XPOMOCOMHbBIe abeppaluu

XPOMOCOMHbBIe 00Ie3HH

+00/e3H1 0OMeHa BeIecTB

reHOMHbIe MyTaLuu

Hauune B monmyJisiljiy JIeTa/IbHBIX U APYTHX OTPUILIATE/IBHBIX MyTaL{Hil, BbI3bIBAKOIIHNX MPH
nepexojie B roOMO3UI'OTHOE COCTOSTHHE rH0e/Tb 0c00eii WM CHIDKeHHe X )KU3HeCoCOOHOCTH
+ reHeTU4eCKuM rpys

Zpeiid reHOB

UHOpUWHT

9KCIPECCUBHOCTD

ITIIP mo3BoJisieT 00HAPYIKHUTH ...

ATD

+JHK

AMK

Al®
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Junnoup (Diploid) — 3To0...

+ SI7IpO, K/IeTKa, OpPraHu3M, XapaKTepU3YHOL[HUecs TBOMHBIM HaOOPOM IOMOJIOTHYHBIX XPOMOCOM,
Tripe/iCTaB/IeHHbIX UKMC/IOM, XapaKTepHbIM /I/Isl IAaHHOTO BU/a (CUMBOJI 2n)
Kesie3rcTasi TKaHb, BO3HMKALOLI[asi Ha MecTe pa3opBaBlierocs (oJMKyaa pyu HacTyT/IeHUH
OepeMeHHOCTH

WHTEepBaJl MeX/ly MlapaMu MoCc/eJoBaTe/IbHbIX Jie/ieHUi

Annenu (Alleles) — 3To...

+ BapUaHTHI reHa, 3aHUMarolle O/[MHAKOBbIe MeCTa B TOMOJIOrHYHbIX MecTax [JHK u
BBITIOJTHSIOIIME CXO/IHBIe PYHKLIUN

Oesiky, MHAYLMpPYIoIKe oOpa3oBaHre B UMMYHHOM CHCTeMe aHTUTesa, ClIOCOOHOT0 K
crieriuprUUeCcKOMy B3aMO/IeHCTBHUIO C BellleCTBOM, BbI3bIBAIOIMM 0Opa3oBaHUe aHTUTe/Ia
¢parmenT [IHK n3BecTHOr0 pa3Mepa, UCIO/Ib3yeMbli i KaTMOPOBKY (hparMeHTOB B
3/1eKTPOQOpeTHUeCKOM ree
I'en (gene) —370...

cucTeMa 3arnucy HacjieICTBeHHOM nH(opMaliK B BU/e TI0C/Ie/J0BaTeIbHOCTH HYKJIEOTH/IOB B
MOJIeKy/IaX HYK/IeMHOBBIX KUC/IOT

+3/IeMeHTapHasl eZJMHUIIA HaC/ieICTBEHHOTO Bell[eCTBa ¥ MH(POPMAaIUK; JIOKaTM30BaHHBIM Y4aCcTOK
XpoMocoMbI (oKyc), copepsariuii JJHK u obyciaBiuBaroliuii nmepefiauy HacaeICTBEHHOM
r“H(MOpPMalIUY OT KJIETKU K K/IeTKe U ee peajin3aliyio IMyTeM CUHTe3a WH(OPMallMOHHOM,
MaTpuuHOM 1 pubocomanbHoM PHK; yuacTok xpomMocombl (MOJIEKY/IbI IHK), KOAUPYIOLLei
CTPYKTYPY OAHOMW WM HECKObKUX TTOJIATIETITUAHBIX 11eTiel, UJIH MOJIEKYJTy PHK, WU
orTipe/ie/IeHHYIO PeryJIsiTOPHYI0 QYHKLIMIO
MoJIeKyJIa /1e30KCUPUOOHYK/IEMHOBOUM KUC/IOThI, COCTOSIILasi U3 HYK/IeOTH/I0B (afleHWH, T'yaHWH,
L[UTO3WH, TUMHH), 1€30KCUPUO03bI U 0CTaTKOB (hOCHOPHOM KUC/IOTHI
Y cobak uepHasi mepcTh (A) JOMUHHMPYeET HA/i KOPUUHEBOH (a), a KOPOTKOHOrocTh (B) - Haj
HOpMa/IbHOM Ay1HOM Hor (b). BeiOepuTe reHOTHIT YepHO# C00AKH C HOPMAJIBHOK) JI/TAHHOK)
HOT, TOMO3UI'0THOM TOJ/IbKO MO NPU3HAKY J/IUHBI HOT.
AaBb

+ Aabb
AABb
AABB

CKo0JIBKO Map a/IbTePHAaTUBHBIX MPU3HAKOB U3YYal0T MPH MOHOTHOPUAHOM CKpeliBaHUU
+ogHy
JiBe
TpU
yeTbIpe

OnpepennTe reHOTHII, KOTOPbI CO/IEP)KUT 0/JUHAKOBDIE a/I/Ie/Id 0/JHOT0 reHa:
Aa
Bb
Cc

+A
Juru0dpujHoe CKpeluBaHue — 3TO CKPeIljiBaHie POAUTE/TbCKUX (GopM, KoTopbie
pa3/InyaTc mno...

+ IBYM I1apaM IIpH3HAKOB
OKpacke ceMsiH
dhopme cemsiH
10 OZJHOM Mape MPU3HAKOB
HacneacTtBeHHOCTB — 3TO...

+ CBOWCTBO OPraHWU3MOB Ie€peJjaBaTb 0COOEHHOCTH CTPOeHMS], (DYHKIIMOHUPOBAHUS ¥ Pa3BUTHS
CBOEMY TIOTOMCTBY;
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KOHKPETHBIN Cr1ocob mepesjauu Hac/ieICTBEHHOW MH(GOPMALIUH B TIOKOJIEHUSIX;
M3MeHeHHe Hac/leICTBeHHON UH(OpMaLiK WK TIPOsiB/IeHUe FeHOB B (heHOTHIIe
niproOpeTeHne OTJIMUMIA OT 0Co0eli IPyTruX BU/IOB U CBOETO BUZA
I'eHOTHII — 3T0 COBOKYIHOCTD:

TOJIbKO BHEIIIHKX [TPU3HAKOB

+ BCex TeHOB OpraHM3Ma

BHEIIIHUX Y BHYTPEHHUX [TPU3HAKOB,

TOJIbKO BHYTPEHHUX MPU3HAKOB

KpaTHoe reHoMy yBe/THUeHHe YHC/Ia XPOMOCOM — 3TO

+ MOJIUIIION Y

rameToreHes

OHTOTeHe3

KPOCCUHTOBep

Y oco6u ¢ renoTunom Aacc 00pa3yrTCcs raMmeTsl

Ac, CC

+ Agc, ac

Aa, Ac

Aa, CC

Mertoppl MCC/Iel0BaHUsA B FeHeTHKe:
CpPaBHUTEJTbHO-aHATOMUYECKHI

T1a/Ie0HTOJIOr MUEeCKHIA

9MOpPHOHATLHBIN

+ OIM3HELOBBIN

I'uépupo/10rnyecKuii MeTo/| HCC/Ie/[0BaHMA M03BOJIsSIET BbISABUTD:
reHOMHbIe ¥ XPOMOCOMHBIe MyTalliu

+ 3aKOHOMEPHOCTH Hac/le/JOBaHUsI PU3HAKOB

POJIb HaC/1Ie/ICTBeHHOCTU 1 CPe/Ibl B TIPOSIB/IEHHU TTPH3HAKa

reHHbIe MyTalliu

BuoxuMuuecKkue MeTo/bl MCC/1e/[0BaHUsI 03BO/ISIIOT BbISIBUTD:
3aKOHOMEPHOCTH Hac/ie/[OBaHUsI IPU3HAKOB

THIT HacJIeZIOBaHUsI TIPU3HAKOB

POJIb HaC/1e/ICTBEHHOCTU 1 CPe/Ibl B TIPOSIB/IEHHU TTPH3HAKa

+ reHHble MyTaLlun

CBoMCTBa reTepo3UroTHOr0 OpraHu3Ma:

o0pasyeT O/IMH THIT FaMeT

+ oOpa3yeT JiBa THIa raMeT

OO6pa3yroTcsi TaMeThl TOJTBKO C PerieCCUBHBIMU MPU3HAKAMU

He JIaeT paclieryieHust TIPY CKPeIMBaHN| C aHaJIOTMYHOM 10 TeHOTHUITY 0COObI0
JIOMHHAHTHBIN eH:

TIPOSIBJISTFOLLIACS TOJTbKO B TOMO3WUTOTHOM COCTOSIHHY,
TIPOSIBJISTFOLLMIACS TOJIbKO B T€TEPO3UTOTHOM COCTOSIHHY,

+ MOJABJISIIOLLMM PeLieCCHBHBIA T'eH

TIO/IaB/ISIEMbBII PeIeCCUBHBIM I'€HOM.

Pacmensienre no (peHOTHIY /11 MOHOTHOPHUAHOTO CKPEIMBAHUSA reTepPO3UroT MpH Hero/IHOM
AOMHUHHPOBAHWH:

+1:2:1

9:3:3:1

1:1

3:1

Pacienyienue o ¢eHOTHITY /Isl AUTHOPH/HOTO CKPEIMBAHKA reTepo3UroT MPH MO/THOM
AOMUHHUPOBAHHMN:
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1:2:1

+9:3:3:1

1:1

3:1

Y crioBusi, He0OX0JUMBIE /ISl POSIB/IEHHUSA 3aKOHOB MeH/je/1s:
HETI0/IHOe JOMUHHUPOBaHKe

Ha/IMuye JieTaJbHbIX TeHOB

+ MeXaHH3M PaBHOBEPOSITHOIO 00pa30BaHMs FaMeT U 3UTr'0T Pa3HOro THIIA
CLieTJIeHre TeHOB

Oco0b ¢ renoTuniom AABD npu He3aBUCMMOM Hac/Ie[J0BaHUM MMPU3HAKOB 00pa3yeT raMeThbl
+AB, Ab

Aa, Bb

AB, Ab, aB, ab

Aa, AA, Bb, bb

N3MeHeHMe CTPYKTYpPbI FeHa JIEXKUT B OCHOBE...

KoMOHHATHBHOM U3MEHUMBOCTH

MoaudukaloHHOM M3MeHYUBOCTU

+MyTalMOHHOW U3MEHUYMBOCTH

[Momunnongun

MyTanuu, KOTOpble 3aTparuBalT JIMIIb YacTh Te/Ia Ha3bIBaKoT. ..
+ComaTrhueCcKuMu

['eHHbIE

['eHepaTuBHELIE

XpOMOCOMHbBIE

fIB/IeHMe MOTEPHU OJHOM XPOMOCOMBI MOJ/TyYH/I0 Ha3BaHMe...(2n-)
+MonocomMuu

Tpucomun

[Tonvcomuun

[Tonuronguu

SfiBleHHe U3MEeHEeHHsA YHC/Ia XPOMOCOM, KPaTHOe JUILJIOUJHOMY Ha00opy Ha3bIBaeTCsl. ..
+ITomunmonaus

[Toncomus

Henerys

Tpucomus

Cunjpom KnaiiHdenbTpa MoXxkeT BOSHUKHYTH B pe3yJ/ibTare...
[Tomcomun

+Tpucomun

[Tonurnnonguu

MoHocomun

IToTeps yuacTKa XpoMOCOMbI Ha3bIBAeTCH. ..

+[enerys

Hyrvkanuys

NuBepcus

Tpancokarys

MN3MeHUYHBOCTh, KOTOpPasi He 3aTparuBaeT reHbl OPraHMu3Ma U He H3MeHseT Hac/leACTBeHHbIN
Marepuasi, Ha3bIBaeTCsl. ..

['eHOTUIIMUECKOUW M3MEHUYHMBOCTHIO

KomMOMHaTHBHON N3MEHUMBOCTBIO

MyTalMoHHOW NU3MEeHUYMBOCTBIO

+®eHOTUNMYeCKOU U3MEHUMBOCTHIO

MN3meHeHMe ynuC/Ia XPOMOCOM JI)KUT B OCHOBE. ..
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KoMmOWHaTUBHOM U3MEHUUBOCTH
I"'enHOM MyTaLn
XpOMOCOMHOM MyTal[u1
+I'eHOMHOU MyTalH
IMoBopoT yuacTka xpomocombl Ha 180° HasbiBaercs. ..
TpaHciokanus
Hynmkanys
Heneuys
+VHBepcus
AJIKOT0/Ib — 3TO ... MyTareHHbI# ¢akTop
+XHUMUUeCKUI
buonornueckuii
du3nueckuit
CoumanbHbIN
sIBneHne NpHoOOpeTeHHUs1 OJHOH XPOMOCOMBI MOJTyYH/I0 Ha3BaHHUE...(2n+)
Monocomuu
+Tpucomun
[Tonvcomun
[Momunnongun
MyTanuu, KoTopble MPOMCXO0AAT B MO/I0BbIX K/IeTKaXx (c/1e/joBaTe/IbHO, HAC/IeAYIOTCS),
Ha3bIBaIOTCA. ..
ComaTnueckumu
+['eHepaTUBHBIMU
[TonesHbiMu
['eHHBIMU
OOMeH yyacTKaMH MeX/]y HeroMo/JI0rHYHbIMU XPOMOCOMaMHU Ha3bIBaeTCsl ...
Henerus
Hynnukaruys
Tpancrio3uuums
+Tpancmokarys
3adaHusi Ha MHOJXcecmeeHHblll 8bI60P
Bbibepume HecKo/bKO npasuibHbIX 8APUAHMO8 omeema
Kapwii uBeT r/j1a3 JOMHHHPYeT Haj royobiM. Y pebeHKa Kaper/jia3oro My)>XYuHbI 1
ro/ry0or/1a3oi >KeHIMHbI 0KAa3a/IMCh roTy0ble ry1a3a. I'eHOTHIBI 1O I[BETY rJias...
+MmaTepu aa
ota AA
MaTtepu Aa
oTLa aa
+otija Aa
JIoMHHHpYeT MOXHaTas MIepCTh U YepHasi oKpacka. IIpu ckpemuBaHuy MOXHATO# 0e/10i
KPO/IbUMXa C MOXHaThIM YePHBIM KPOJIUKOM POAWIOCH 6 KPo/IbuaT, U3 HUX OJJUH — IJIaJKHUi
Oesbiii. I'eHOTHII poaUTeIeH. ..
Kponbunxu AA Bb
+Kposvika Aa Bb
Kponbunuxu AA bb
+Kponbunxu Aa bb
kposka Aa BB
JoMUHHUpYeT yepHas oKpacka M KOpPoTKas 1mepcrTb. MopcKie CBUHKH C YePHOW KOPOTKOM
IePCThI0, SB/ISIIOIUECs] AUreTepo3uroTaMu, CllapuBaIMCh C CAaMIIAMH, Y KOTOPBIX A/IHHHAA
0enas mepcrhb. B nx moroMcrBe Oyaer Ha0/IIOAATHCA. ..
+4 (eHoTuna

76



8 reHOTUIIOB

+4 reHOTHUIIA

2 ¢eHotumna

2 reHoTUIA

Ecnu npu ckpelyiBaHuH CepbIX KPO/JIUKOB B IOTOMCTBE MOSIB/ISIIOTCS YepPHbIe, cepble U
Oe/bie KPOJIbYaTa, TO...

+JOMMHYPOBaHKeE 10 3TOMY NPH3HAKY HeIOoJIHOe

JOMMUHHMPOBAHME I10 3TOMY NPU3HAKY [OJHOe

Jl0J1s1 UepHbIX Kposbyat — 50%

+1071 cepbixX Kposbuat — 50%

JoJist 6esbix Kposbuat — 50%

Kapwuii nBeTt rjia3 JOMHHHPYET Haj roay0bIM. Y pe0eHKa Kaperjia3oro My>X4uMHbI 1
KaperJ/ia3ou )KeHIUHbI 0Ka3a/IuCh ro/ryoble ria3a. ['eHoTHNbI M0 BBeTy ras...
Marepu AA

otila AA

+oTa Aa

Marepu aa

+Marepu Aa

JITMHHBIE YU — JOMMHAHTHBIN NPU3HAK, OTCYTCTBHE yIlIed — pelleCCUBHbI,
AOMHMHHpOBaHHe HernoHOe. OT fapaHa ¢ KOPOTKHMH yIIaMH M OBIbI 0e3 yiieil 0b1/10
Mo/iy4yeHo 4 sirHeHKa ¢ KOPOTKUMH yliaMH | 4 sirHeHKa 0e3 ymieil. I'eHOTUIIBI poAuTeIeH. . .
bapaHa AA

OBIIbI Aa

oBIIbI AA

+0apaHa Aa

+0BLbI aa

Ecnu y uesioBeKa Kapuil LiBeT IJ1a3 U CIIOCOOHOCTH JIyullle BJIa/leTh NPaBoi PyKoi
HaC/IeAyHTCA KaK JOMHUHAHTHbIE IPU3HAKH, TO TeHOTHUII Kaperja3oro yej0BeKa, Jyylie
BJIA/ICIOILET0 MPABOH PYKOM, MOXKET ObITh...

aabb

+AaBb

+AaBB

Aabb

aaBB

+AABB

Y ap0y3o0B kpyr.iasa (popma 110/ja AOMHHHPYeT Haj y//IHHEHHOM, a 3e/IeHas OKpPacKa — Haj,
10/10CaTOH, NPU3HAKHU HAC/IeAyIOTCS He3aBUCUMO. CKPeCTH/IM COPT C KPYI/IbIMH
10/I0CaThIMHU IJI0/JaMH (reTepo3uroTa) U COpT C YA/ TMHeHHbIMH 3e/1eHbIMH (FOMO3MI0Ta)
nioaamMu u nosayyuwiu B F1 niiopos...

+KpYTJIbIX 3e/eHbIX — 25%

+KpYTJIbIX 0J0CaThIX — 25%

+yIJIMVHEeHHBIX 3e/1eHbIX — 25%

+yIJIMHEeHHBIX M0JI0CAaThIX — 25%

KpYTJIbIX 3eneHbix — 50%

KPYTJIbIX MoJiocaTbix — 12,5%

yIJIMHEHHBIX 3e/eHbIX — 12,5%

YAJIMHEHHBIX N0J10CaThIX — 12,5%

Kpyribix 3eeHbix — 100%

3MeHUMBOCTD, He CBSI3AHHAS C U3MEHEHHEM FeHOTHIIA. c..uceerveeveenee

+OnpepesieHHas

Heornpegenennas

77



+®eHoTUNIMYECKAS

+MoguduKaloHHast

Jnst moauduKauoHHONH U3MeHUHBOCTH XapaKTePHO
sIBnsieTcst Heompe/ie/IeHHOW U3MEeHUHNBOCThIO

+Cpe/iHre 3HaUeHUsI MPHM3HAKOB BCTPEYAIOTCS yaille, YeM KpaitHue
KpaitHue 3HaueHusl IPU3HAKOB BCTPeUAIOTCS yallle, YeM CpejiHre

+O/IMH U TOT >Ke TeHOTHUIT B Pa3HbIX YCIO0BUSIX CPeZibl JOPMUPYET pas3uuHble (PeHOTUIIBI

ITepekoMOUHAIUsI  reHeTHYECKOr0  MarepHajga  MpH
111010) % (0 (171 1 i (O

Bo Bpemst c/iusiHYSI TaMeT.

Tenodgasy 1

Bo Bpemsi KOHBIOTAL[UH.

+B anadasy 1

+Bo BpeMs KpOCCHHTr0OBepa.

B metagasy 2

+B anadaszy 2

B Tenocgasy 2

B metagasy 1

B npodasy 2

Pa3HOBH/JHOCTH XPOMOCOMHBIX MYTAI[UMH.....ccerversueeene
[Tomunnongus

+l/I3MeHeHre CTPYKTYPbl XPOMOCOM

[ToTepst yuacTka XpOMOCOMBI

VI3MeHeHVe CTPYKTYphI reHa

+IlepeBOpOT yuacTKa XpOMOCOMBI

['eTeporuionaus

+Y 1BOoeHue yyacTKa XpOMOCOMBI

+I1epeHoC yyacTKa OZJHOM XpOMOCOMBI Ha IPYTYIO.
BepHbIe CY)KAEHM....ccevreeeesnnees

+MyTaL[I/IOHHaH N3MEHUYMUBOCTD ITIPUBOIWT K U3MEHEHHWIO I'€HOTHUIIA.

I10/JIOBOM

Pa3MHOXeHUH

V3MeHeHUs1, TIOSIBUBLIMECS B pe3y/bTaTe COMAaTUYeCKUX MYyTaldid HaclaefyrTcsl TIPU T0JI0BOM

Pa3MHO>KEeHUH.

+MyTaloHHas U3MEHUHMBOCTb UCIIO/b3YeTCs /11 CO3/JaHKMsI HOBBIX COPTOB PaCTEeHUM.
+KoMmOHHaTHBHas U3MEHUMBOCTh UCII0/b3YeTCs /ISl CO3/IaHKsI HOBBIX COPTOB pacTeHH.

BepHbIe Cy)KAEeHUSA....cccccvuueerennns

BoMbLIMHCTBO MyTaLUii M0/ie3HbIE

+BO/bLIMHCTBO MyTal1ii BpeJHble

+BO/bIIMHCTBO MyTalL1il peLjeCCUBHbI

Comarrueckrie MyTali BO3HUKAIOT B MOJIOBBIX K/IeTKaxX
I'omorameTHbI OPraHU3MbI MYIKCKOT'0 T0JIA...cccerureecnseees
+Y nTurg

+Y npecMBIKarIUXCS

Y ABYKPBLIBbIX

Y MIEKOTUTAOIAX

Pa3HOBHU/JHOCTH F€HOMHBIX MYTAI[HM......ccoreeeureens
+Tomuruionaus

+MoHocomus

+Tpucomus

+ITomcomus

V3meHeHWe CTPYKTYPbl XPOMOCOM

V3meHeHVe CTPYKTYpHbI reHa
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+I'eTeponionys

OcCHOBHBIE TUIIBI HAC/IEACTBEHHOU U3MEHUHNBOCTH.....uueeerveennees
+MyTaluuoHHast U3MEeHUUBOCThb

OrnpefiesieHHast U3ME@HUMBOCTh

deHOTUNMYECKAS U3MEHUYMBOCTD

+KombOuHaTrHBHast U3MEHUHUBOCTD

Kakue reHoTHnsI 00pa3yoT 4 TUna ramer?
AaBB

+AaBB

AaBs

+AaBBCc

BbiOepuTe roMO3UrOTHbIE FT€HOTHIIBI

+AA

Aa

AABD

+AABB

Kakue reHoTunsl 3Haere?

+JOMHAHAaHTHasi FOMO3UrOTa

+reTepo3surora

+peLjecCUBHas TOMO3UIroTa

JIOMUHaHTHasi reTepo3urora

MyTareHsbl, BbI3bIBaKOILlie HHAYLIUPOBaHHbIEe MyTaL{il
+dusnueckue

+XUMHUYeCcKue

arpoHOMUYecKue

TeXHOJIOTUYecKue

Tunbl HaCIel0BaHUSA FreHeTHYeCKUX aHOMaJIMi:
nosvakTopaabHble

+ayTOCOMHO-JOMHHAHTHOe
+ayTOCOMHO-peLieCCUBHOe

+ cLeryieHHOe C I10J10M

Kakas u3 cxeM CO0TBeTCTByeT aHa/IM3UPYIOLIeMy CKpelMBaHUI0?
+AABB x aaBB

+AaBB X aaBB

AaBs x AABB

AaBs x aaBs

Ec/mv poauTe/ M UMEKOT ePBYI0 M YeTBEPTYI0 IPyIIbl KPOBH, TO KaKyI0 IPyIIy KPOBH MOT'yT
MMeTb UX AeTH

[epByo

+BTOPYIO

+TpeThbIo

YeTBepTyo

Kakue u3 nepeunc/ieHHbIX IPU3HAKOB CLEIVICHBI C [10/I0M Y Ue/loBeKa:
pocT

+1a/IbTOHU3M

LIBeT rJia3

+ remodunus

PenjeccUBHBIIN I'eH XapaKTepu3yeTcsi TeM, UTo:

+ IPOSBJ/ISIETCS B TOMO3UTOTHOM COCTOSIHUU
TIPOSIBJISIETCS B T€TEePO3UTOTHOM COCTOSIHUU
TMPOSIBJISIETCS B TOMO- Y T€TePO3UIOTHOM COCTOSIHUU
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T0/IaB/IsIeT JOMUHAHTHbIN FeH

+110/1aB/II€TCSI IOMUHAHTHBIM T€HOM

I'0MO3UrOTHBIN OPraHU3M:

+ obpa3syeT OJ[UH THIT raMeT

obpa3syet JBa THIa rameT

+COZIEP>)KUT OJJAHAKOBBIE a/l/Ie/IbHbIE TEeHBI

+ He ZlaeT paclileryIeHus PU CKPEIIMBaHUM C aHAJIOTMYHOM 110 TEHOTUITY 0COOBI0
JlaeT paclreryieHye TIpy CKPeIMBaHUU C aHAJIOTUYHOM T10 TeHOTUITY 0COObIO.
KakKoBbI reHOTHIIbI POJUTE/IeH, €C/TH U3BeCTHO, UYTO NMPH CKPeIMBaHUH MbIIIIeH ¢ JIMHHBIMHA
(B) ymiamMu BCé mosiyyeHHoe MOTOMCTBO UMEJI0 J/IMHHbIE yIIu?

+bb x BB

bb x Bb

Bb x Bb

+BBxBB

Onpejenure Cpefy NMePeUYrC/IeHHbIX T€HOTUIIOB reTepPo3UroTHHIM eHOTHII:
+ Aa

AA

+Cc

+Bb

Kakue rametsl MOr'yT 00pa30BaThCsA Y 0CO0HM ¢ reHOTUIIOM aaBb:

+ aB

BB

Aa

Aa

bb

+ab

3adaHus Ha ycmaHoe/ieHue coomeemcmeus:
Ycmanosume coomgemcmesue
Y cTaHOBUTE COOTBETCTBHE MEXAY METOAdMH H3YUYE€HUSA B '€CHETHUKE U UX COJAepPKdHHUEM

1. I'eHeanioruueckuit 1. CocTouT B CKpelllUBaHWUU B psifie TIOKOJIEHUM OpraHu3MOB,
pas/MyarolMUCA Pa3/IMUHbIMU TIPU3HAKaMH, U U3y4YeHUU
TTIOTOMCTBaA.

2. llutoreHeTnueckui 2. 3aKk/royaeTcs B TOM, UTO Hac/ieJOBaHUe NpU3HaKa U3yyaroT

IMyTEM aHadJ/I1M3a repefadyu €ero riIoToOMCTBY B LI€JIbIX CEMbAX WUJIN
rpy1mnax, ajd 4ero COCTaB/IAKT POAOC/TOBHEIE.

3. IMMyHoOreHeTHueCKuit 3. 3ak/iyaeTci B HW3y4YeHUU CTPOEHUS XPOMOCOM, UX
pelyiMKalid U (PYHKLJMOHUPOBAHHS,  XPOMOCOMHBIX
TIepecTpoeK YU U3MEeHUMBOCTH YMC/1a XPOMOCOM

4. T'ubpugonoruyuecKuii 4. 3ak/mouaeTcss B HW3YYeHWM TPyNN KpPOBH, OeKOB W

(hepMeHTOB ChIBOPOTKH KPOBH TKaHeH.

[TpaBunbHbIY OTBeT: 1-2; 2-3; 3-4, 4-1.

Y cTaHOBHTE COOTBETCTBHE MeX/y paBuiaMu MeH/e/s U HX Co/iepKaHueM

1. nepBoe npaBwio Menzens 1. Kaxkjas T1apa ajuie/lbHbIX TeHOB BeJieT cebst He3aBUCUMO
OT JJPYTUX Nap ajvle/lbHbIX FeHOB

2. BTOpoe npasuio Menzes 2. TpU CKpeLIMBaHWUHM [BYX TOMO3WIOTHBIX 0cobeit
OT/IMYAOLUXCS OJIHOM rnapou KOHTPACTHBIX
(ayIpTepHATHBHBIX) IPU3HAKOB BCe TOTOMCTBO ITO/Ty4aeTCsl
eIMHO00pa3HbIM Kak I10 TeHOTHITY, TaK ¥ 10 (HeHOTUITY
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3. TpeTbe npaBuio MeHzesns 3. 1ipu

3:1

paciiieryieHrie MIOTOMCTBA 10 TeHoTUITy 1:2:1, o eHOTUITY

CKpelirBaHNHN reTeposuror MoJjiydaeTcs

4. TIpu CKp

COCTOAHHHU
TeHOTUITY U

IAHHYIO TIapy asiiesied perjeCCMBHBIX B T'OMO3UT'OTHOM

emuBanuu Tubpuza fl1 ¢ dopmoii, Hecymeit

MO/Ty4aeM TIOTOMCTBO C COOTHOLIEHUH TIO
¢denortumny 1:1

IIpasunbHbili omgem: 1-2; 2-3; 3-1.

YcraHoBUTEe COOTBETCTBHE MeXAay BHAAMU oco0eii ¥ TMIIAMH XpOMOCOMHOI'0o omnpeaeieHust

1noJia
1. muesna 1. ¢XX, ¢XY
2. Kypuua 2. RIW, 377
3. yeJjioBeK 3. XX, ¢X0
4. Ky3HeuuK 4, ¢2n, 9n

IIpasunbHbili omgem: 1-4; 2-2; 3-1; 4-3.
YcraHoBUTE COOTBETCTBHE MEXAY IpynmnamMu
HaC/1e/ICTBEHHOCTH U Cpe/ibl U MX COfiepXKaHueM

0o/1e3Heli B 3aBHCHMOCTH OT COOTHOIIIEHHS

1. HacC/ieCTBEeHHbIe 60J'Ie3HI/I, 06YCJ'IOBJ'IGHHbIe
reHeTnyeCKrMMu (I)EIKTOpaMI/I

1. Ipy KOTOPBIX OCHOBHBIM 3TUOJIOTMUECKUM
(hakTOpOM SIBJISIFOTCS YCJIOBUSI CPeZibl, OJJHAKO
nposiBjieHre 6os1e3HH 00y C/I0B/IEHO U
reHeTUYeCKUMU (akTopaMu

2. HacC/ieCTBEeHHbIe 60]'[63HI/I, 06y€]’[0BJ’I€HHbI€
BpeHbIMH I'eHaMH

2. TIpH KOTOPBIX OCHOBHBIM 3THOJIOTHUECKUM
(hakTOpOM SIB/ISIETCSI YCIOBUS CPeJIbl

3. HaC/1eCTBEHHO-CPpeaOoBLIe 00/1e3HH

3 00yc/oB/IeHbl T€HOM, HO TIPU MPOSsIBJIEHUU
HY KHBI OTIpe/leJieHHbIe YCIOBUS CPe/IbI

4. cpefioBbIe (3K30TeHHbIE)

4. 00yC/I0B/IEHBI T€HOM, TT0/TyUY€HHbIM B
pe3y/abTaTe MyTalud, OZJHAKO Cpe/ia MOXKET
TOJILKO YCU/IUTh UM 0C/Ia0UTh MPOSIB/IEHHE
0oJ1e3HU

5. 00yC/I0B/IeHbI U3MEHEeHUSIMY,
BO3HUKAIOIIVMH B [IOTOMCTBE B pe3y/bTaTe
HOBBIX COUeTaHWM MPU3HAKOB U CBOMCTB IpHU
CKpeIMBaHUSX

[TpaBunbHbIN OTBET: 1-4, 2-3, 3-1, 4-2

3adaHusi omkpbimoz2o muna

LlonosHume

OprasHuswmsli, HecyLue qy)Kepo/Hble
IMpasunbHbili omgem: MpaHc2eHHbIMU
I'enoTHIIOM Ha3bIBaeTCsA COBOKYIHOCTh
ITpasunbHbili omeem: 2eHO8

3aKoHbI HaC/Ie[JCTBEHHOCTH BIiepBbIie c(hopMy/IHpoBaJl

(8 nosne 015 omeema 8gedume hamuauro yuéHoz0)
ITpasunbHbili omeem: I'. MeHOenb

reHbl Ha3bIBAKTCA

q)aKTopr, YBe/IMUUBAKOIIME YdCTOTY BOSHUKHOBEHHUA MYTa].[I/Iﬁ, BbI3bIBdsl H3MEHEHHUA B

JHK, Ha3bsiBarorcs
IIpasunbHbIl omeem: MymazeHbil
DyHKIMOHA/IbHAA eANHHIIA FeHOMA Y IPOKapH

0T, B COCTAaB KOTOpOﬁ BXO0AT Ir'eHbl

TPaHCKPHUIII{HH, KOJUPYIOII{ie COBMECTHO HJ/IH I0C/Iefi0BaTe/IbHO padoTaromue 0e1Ku 1

00beiMHEHHBbIE MO/ OAHUM (WM HECKOJIbKUMH) POMOTOPOM, Ha3bIBaeTCsl

IIpasuabHblli omeem: onepoH
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MeTovKa IpoBeieHUs1 KOHTPOJIsI

Tabuija 4

[TapameTpel MeTOAUKU

3HayeHue rapaMmeTpa

KommuuectBo OLEHOK

yeTblpe

Hazpanus OLEHOK

«OT/IMYHO», «XOPOIIIO»,
«y[IOBJIETBOPUTEILHO»,
«HEYJIOBJIETBOPUTETbHO»

[Toporu onjeHOK

CM. KPUTEPHUH OLIeHOK

[Ipezen JyIUTE/ILHOCTY BCEro KOHTPOJIsS 15 MUHYT
ITocnemoBaTenbHOCTb BEIOOPA BOIIPOCOB cayJaiiHasi
[IpeniaraeMoe K0JIMueCTBO BOTIPOCOB 10

Kpurepuu onjeHKn

TectrpoBaHue npoBogUTCs 110 10 cylyyaiiHBIM BOIPOCAM U3 KaXK/10M TeMbl U oljeHrBaeTcs B 10
OasbHOM cucTeMe. Ecu cTyjeHT npaBUibHO 0TBeTU/T Ha 10 BOTIPOCOB, TO OH TosiyuaeT 10
Oas1oB, ecniv Ha 9 BompocoB — 9 Gassios, HO 8 -8, Ha 7-7, Ha 6-6, Ha 5-5. Ecyii ipu oTBeTax Ha

TeCTBbI CTYJI€HT I10/1y4YaeT 4 68]'[]'[8, TO TdKafd pa60Ta CUMTAETCS He 3aUTeHHO.

-OLleHKa «OT/IMYHO» BBICTABJISIETCS CTYIeHTY, eC/Id NIPaBUIbHO U KOPPeKTHO BbINoIHUI 86-100 %

TeCTOBBIX BHAHHHﬁ;

-OLIeHKA «XOPOLI0» BbICTaB/ISIETCS CTY/E€HTY, eC/IU NPaBUIbHO M KOPPEKTHO BINOIHUI 65 -85 %

TeCTOBBIX BHAHHHﬁ;

-OLl€HKad «YO0BJ/IETBOPDUTE/IbHO» BBICTABJ/IAETCA CTYAEHTY, €C/IM MMPaBU/IBHO 1 KODPEKTHO

BbINOJIHUI OT 50 /10 65 % TecTOBBIX 3a/laHUA;

-OLleHKad «HeYyJ0BJ/IETBOPUTE/IbHO» BBICTABJ/IAETCA CTYAEHTY, €C/IM MMPaBHUJ/IbHO U KOPPEKTHO

BbINO/IHUI OT 0 10 49 % TecTOBBIX 3a/laHUM.

BOl'lpOCbI COGECE,IIOB&HI/IH

no pa3jeny 2: CtpoeHue u GyHKIIMHA OPpraH1u3Ma

KonTpo/mmpyembie KOMIIOHEHTbI U JIMYHOCTHBIE pe3yabTarbl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-
1, B-2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02

Bonpoce! cobecejoBanus 1o TreMe: «O0MeH BelleCTB U YHEPTHI»

1. ABTtoTpods? Ha Kakue rpynimbl oHU Jensarcs? ['erepoTpodsl?

2. Uto Takoe accuMWISILMA? UTo Takoe TUCCUMMIISLIVS?

3. Haruiite o61yto ¢popmyiny doTocuHTe3a.

4. UYTo MpoucxoAuT B CBeTOBYHO (pa3y hoTocrHTe3a?

5. ['me HaxoATCA IIPOTOHHBIE pe3epByaphl B X/10poruiacre?

6. UTo mpoucxoauT B TeMHOBYIO a3y ¢oTocuHTe3a?

7. Y Kakux opraHv3MoB TOJIbKO oTocucTema 17?

8. Y Kakvx OpraHv3MOB BIlepBble MosiB/sieTcst poTocrcTema 27?

9. Uto Takoe xeMocHHTe3? KTO OTKPbLI XeMOCUHTETUKOB?

10. Kakuie opraHmu3Mbl OTHOCSTCS K XeM0aBTOTpodam?

11. Kakue Tpu 3Tana 3HepreTuyeckoro ooOMeHa BaM M3BeCTHBI?

12. [MpoaykThl THAponW3a OeIKOB, >KUPOB, YIJIEBO/IOB, HYK/IEHMHOBBIX KHCIOT Ha
MOArOTOBUTE/IbHOM JTare?

13. UTO MNpOUCXOAUT C SHEPrueM, BbIJEISAOLEeNCS Ha MOATOTOBUTE/bHOM 3Tarle
sHeproobmeHa?

14. I'me pacrionoskeHb! pepMeHTbI OECKHUCIOPOJHOTO 3Tara SHeprooomMeHa?

15. Kakue npo/iyKThI ¥ CKOJIbKO SHepryuu 00pa3yeTcsi py TJIMKO/N3€e MOJIb TJIFOKO3bI?
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16.
17.
18.
19.

Uto nporcxout ¢ [IBK B )KMBOTHBIX KJ/IeTKax IpU HeJOCTaTKe KUCIopoja?
Yro npoucxoaut c [I1BK B keTkax rpubOB MpH HeIOCTAaTKe KUC/IOPO/a?
Uro npoucxoaut ¢ IIBK B MaTpukce MUTOXOHAPUM?

Ckonbko AT® obpasyeTcst 1py AerUipUpPOBaHUH U IeKapOOKCHTUPOBAaHUM TAMOHHOMN

KHCJIOTHI /IO 11jaBeieBOyKCyCHOM B LyK/e Kpebca?

20.

CKO/IBKO IMap aTOMOB BOA0OPOAdd TPAHCIIOPTHUPYETCA Ha AbIXATE€/IbHYIO LeTlb ITPU ITOJTHOM

Jeruzpruposanuu 2 mosiekys IIBK?

21.
22.
23.
24.
25.

Kakue hepmMeHTHI TTepeKaurBalOT MPOTOHBI B TIPOTOHHKIN pe3epByap MUTOXOH/IPUMA?
Ckosibko Moib AT® obpa3yeTcst B pacueTe Ha IMOJIHOE Pa3pyIleHHe MOJIb TJIFOKO3bI?
Hanwmiute o61yro ¢popmysty (TI0JTHOTO pacraja I/t0K03bl) B SHEPreTUYeckoM oOMeHe
Hanumure opmyny rnvkosnusa

Hanwmiute hopMysy KACIOPOAHOTO 3Tara SHePreTUueckoro oomMeHa.

CuTyaniMoHHbIe 3a/jauu: Mo TeMe: « OOMeH BeIleCTB ¥ SJHePrHu»
YTo Ha3bIBaeTCss XeMOCHHTE30M U KaK ero OCyIeCTB/SIOT HUTPUGHULHUPYIOle OakTepun?
YTo Ha3bIBaeTCsi XeMOCHHTE30M U KaK ero OCYLLeCTBJISIIOT JKe/ie300aKTepuu 1
BOZIOPO/HBIe OaKTepru?

[MepeuricnuTe cxocTBa (POTOCHMHTE3a U @3POOHOTO /IbIXaHMUS.

[MTepeuncivre dhaKTOphI BAUSIONIME Ha (OTOCUHTE3.

V3 ripuBeIeHHOTO HIDKe CIMCKa BbIOepUTe UepThl XapaKTepHbie AJisg (hOTOCHHTe3a:

1.
2.

ik W

AHabonuueckull npoyecc, U3 npocmbix HeopeaHuueckux coeduHeHutl (CO2 u H20)
CUHMe3Upyomcs y21e800bl.

Kamaboauueckuti npoyecc, yeneeoobl pacwjenasiomes 0o CO2 u H20.
OHepeuss ATD Hakanaugaemcs u 3anacaemcs 8 y2/1e800ax.

OHepeus 3anacaemcs 8 gude ATD.

O2 ebl0ensiemcs.

O2 pacxodyemcsi.

CO2 u H20 nompebastomcsi.

CO2 u H20 sbldeasitomesi.

YeenuueHue opeaHuy4eckoli Macchil.

YMeHbWeHue op2aHu4ecKoll Macchbl.

Y sykapuom npomekaem 8 x10poniacmax.

Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

TonbKo 8 Kaemkax, cooepicawjux X10pouii, Ha ceemy.

Bo scex k1emkax 8 meueHue HcU3HU HeNnpepblGHO.

W3 miprBeIeHHOT0 HIDKe CTMCKA BbiOepuTe uepThl XapaKTepHbIe /i7isi a3pOOHOT0 [TbIXaHUS:

Anabonuueckuli npoyecc, U3 npocmbix HeopeaHuueckux coeduHeHutl (CO2 u H20)
CUHMe3Upyomcs y21e800bl.

Kamabonuueckuti npoyecc, y2negoobl pacwenasitomesi do CO2 u H20.
OHepeusi ATD Hakanaugaemcs u 3anacaemcs 8 y21e800ax.

DHepaus 3anacaemcs 8 gude ATD.

O2 ebldensiemcs.

O2 pacxodyemcs.

CO2 u H20 nompebaastomcsi.

COZ2 u H20 sbloenstomcsi.

YeenuueHue op2aHu4eckol Macchbi.

YMeHbleHue op2aHuueckotl Macchl.

Y sykapuom npomekaem 8 x10poniacmax.

Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

TonbKo 8 knemkax, codepicawjux x10poduil, Ha ceemy.
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e Bo scex K1emkax 8 meueHue HCU3HU HenpepblHO.

3a cuet yero moJiekysa xysopodunia P680 ®C -2 BoccTaHaB/IMBaeT 31€KTPOHbI?

8. 3a cuer uero mosekysa xsopoduina P700 @C -1 BoccTaHaB/IMBaeT 31€KTPOHbI?

9. B pe3sysbTare 3HepreTHueckoro obMeHa B KieTke obpa3oBanock 10 Mosb
MUPOBHUHOTPaJHOU KUCAO0THI U 30 MOJIb yTJ/IeKUCIIOro ra3a. Onpezenure:

a) CKOJIbKO BCET0 MOJIb IJIFOKO3bI U3PacX0/J0BaHO;

0) CKOJIbKO M3 HUX T0/[BEPIJIOCH ITOJTHOMY PacILeTl/IeHHIO, a CKOTbKO TTUKOJTU3Y;

B) CKOJIBKO SHEPrMM 3araceHo;

I') CKOJIbKO MOJ/Ib KUCJIOPOZA TOLLJIO HA OKUC/IeHue?

10. IIpu e3ze Ha Besiocunesie yesoBek 3arpaurBaeT okoso 40 k/x B MuHyTy. Paccuunrarite,

CKOJIbKO I'PAaMMOB TJTFOKO3bI /I0/DKHO OKHUCUTBHCSI B OPraHu3Me 1 Kakoil 00BEM yrieKUCI0ro

rasa BbIZIEJIUT YeJIOBEK IPH e3/ie Ha Besiocuriesie B TeyeHue 6 yacoB 20 MUHYT?

11. B niporiecce 3HepreTHyeckoro oOMeHa IMPOM30IILIO paciieryieHue 9 MoJib TIFOKO3bl, U3

KOTOPBIX ITOJIHOMY PacLeTyIeHUIO NO/IBepPIIoCch TONBKO 5. Onpesenure:

a) CKOJTbKO MOJTb TMPOBUHOTrPaHOM KUC/IO0ThI M1 CO2 1ipu 3TOM 00pa30oBasoch;

6) ckonbko AT® ripu 3TOM CUHTE3UPOBAHO;

B) CKOJIBKO SHEPrUH 3amaceHo B 3TUX Mosiekyiax AT®;

I') CKOJIbKO U3pacxo/joBaHo Mosib 027

12. Benocuneauct pacxogyet 3a 1 MuHyTy 40 KK sHepruun. CKOJIbKO rpaMM TJIFOKO3bI

notpeOyeTcst /71s1 e3/1bl C TaKoM 3aTpaTol, ecri 40 MUHYT B €ro OpraHu3Me HeT TOHOoe

OKHCJIEHUE T/IFOKO3bI, @ 20 MUHYT — TJIMKOU3?

~

BOl'lpOCbI COGECE].IOB&HHH o teme: «Pa3aMHoO)XKeHHe U pa3BuUTHE»

1. Kak Ha3bIBaeTcs WHAWBUYad/IbHOE PA3BUTHE OPraHKW3Ma OT O6pa30BaHI/IH 3UI'OThI 40 KOHLIA

SKU3HU?

N

obosouek?

3. Kak Ha3bIBaeTCs 1epro/; OT POXKIeHUs 10 KOHL[a KU3HU?

4. Kakue 30HbI pa3/IMyatoT B MOJIOBBIX Keje3ax?

5. Kakoe Habop xpomocom u JJHK rameroronues? 'aMeToLIUTOB 1-r0 U 2-r0 ropsiaka?

6. Uro obpa3yeTcsi Ipu criepMaToreHese U3 OJHOrO CriepMaTOLUTA?

7. Uto obpa3syetcs 1ocsie ooreHesa 13 1 oBoruTa?

8. Kak Ha3biBaroTCst 000/10UKH SHLEK/IeTKH MJIEKOTTUTAROLUX ?

9. KakoBbI pa3mepsbl sHLIeKIeTKH MIeKOTTUTaIOL[UX ?

10. Y KaKuX OpraHu3MOB ajiel[uTalbHble SULIeKIeTKH?

11. Y KaKuX OpraHM3MOB H30/IeLUTa/IbHbIe STUIeKTeTKU?

12. Y Kakvx OpraHvM3MOB YMepPeHHO Tesl0/eliUTaabHble STHLeKIeTK?

13. Y KaKuX OpraHM3MOB pe3KO TeJIOo/IeLIUTa/IbHbIe STHIeKTeTKUA?

14. Kak Ha3bIBaeTCsi pa3BUTHe OpraHrW3Ma U3 HeorlIoJ0TBOPEHHOT O siilia?

15. Y Kakux opraHM3MOB TarJIOU/IHbIM TTapTeHoreHe3?

16. Y KaKuX OpraHu3MOB [JUITIOUIHbIN apTeHOreHes?

17. Uem 3aKaHUMBAeTCs TIepUO/], IPOOIeHNS?

18. UTo B manbHetineM obpasyeTcs U3 671acToriesnu?

19. Kak HasbIBaeTcsi 3apofpllll C [JBYMS 3apOJbILLIEBBIMUA JIMCTKAMH: SKTOJEepMOM
SHTO/IepPMOU?

20. Kak Ha3bIBaeTCs OTBepCTHe B racTpysie?

21. Kakue opraHu3mbl OTHOCATCS K BTOPUYHOPOTHIM?

22. Ha KaKo¥ CTaZiM 3apO/bILl Ha3bIBaeTCsl HEUPYJION?

23. Kakue cuctembl OpraHoB 006pa3yroTcst U3 SKTOJepMBbI?

24. YKaKuTe MpOU3BOJHbIe SHTOJEPMBL.

25. YKaxkuTe Npou3BOJHbIe Me30/epMbl.
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26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.
42.

43.
44,
45.

oW

8.

9.

10.

ATIOMUKCHC 37O ..... [lepeuniciute ero ¢hopMsl.

HasoBure ¢a3bl niporjecca ornaof0TBOPeHHsI.

YTo Ha3bIBaeTCs MOIMAMOPHOHUEH, U Y KOTO OHA BCTPEYAeTCs?

[TpuBeavTe KaacCUPUKAIUIO SHLEKIETOK 10 pacripe/ie/IeHHI0 JKeTKa.
OxapakTepusyiTe CTaivI0 CO3peBaHUs CriepMaToreHesa.

OxapakTepusyiTe CTaIiI0 pOCTa OBOreHe3a.

Oxapakrepu3yiite nepuoy qpobnaeHus. Kakue ObIBalOT €ro pa3HOBHIHOCTH U OT Uero
3aBUCHUT XapakTep ApobmeHusi. [IpuBenTe MpUMepsI.

Ha3oBuTe opraHv3Mbl C MPSIMBIM U HETIPSIMbIM Pa3BUTHEM.

OxapakTepu3yiTe BTOPUUHbBINA TUIT UepeJOBaHUs TIOKOJIeHU.

[aiiTe XapakTepyuCTUKY a/lJIoMeTpuueckoro pocta. [IpuBeauTe npumMepsl.
AM@pUMHKCHC 37O ...... [Tepeuncnvre ero opmel.

[TpuBeguTe KiaccuUKaLMIO SULIEKIETOK M0 KOJIMYECTBY >KeJITKa.

Ha3oBuTe npenMy1ijecTBa 1 HeJJOCTaTKK OeCII0/Ioro criocoba pa3MHOKeHHS.

UTo HasbiBaeTCsl TTapTeHOreHe30M, Kakre ero pa3HOBUAHOCTH BaM U3BeCTHbI. [IpuBeguTe
TpUMepHI.

OxapakTepusyiTe CTaIMI0 CO3pEBaHMs OBOreHe3a

OxapakTepusyiTe CcTaivi0 (POPMUPOBaHUS CliepMaToreHes3a

Oxapakrepu3yiite ractpyasuio. Kakue criocoObl racTpy/isiiiiy BaM U3BecTHbI? [IpuBeuTe
TIPUMepHI.

[TpuBeavTe TIPUMEPhI OPraHU3MOB C OTPaHUYeHHBIM U HeOTPaHUUEeHHBIM POCTOM.
OxapakTepu3yiiTe mepBUYHOEe Uepe/joBaHKe TTOKOJIeHUM.

[laiiTe XapaKTepuCTUKY U30MeTpUUecKoro pocta. [IpuBeauTe npumepsl.

CuryanuoHHble 3ajaun: «Hacie[CcTBeHHOCTb U H3MEHUHUBOCTb»
[loub fanbTOHMKA BBIXOWT 3aMYJK 3a CbIHA PYroro JaJbTOHUKA, IPUYeM KeHUX U HeBecTa
pa3/inyaroT 1[BeTa HopMasibHO. KakuM OyzieT 3peHue y Ux feTeii?
B reHorurne srofeid, crpajaroiiux 6osesnsto KisitHdenbTepa, MeeTcs: He Tiapa, a TpoiKa
MoJIOBBIX XpoMocoM- X, X, Y. C KakKUMH HapyIlleHHsMU Melo3a MOKeT ObITb CBSI3aHO
BO3HUKHOBEHHE TAaKOr0 HEHOPDMajJbHOTO XPOMOCOMHOTO Habopa? Ilepebupasi Bce
BO3MOJKHbIE C/lyuyad, YKaKUTe [pyrve BO3MOJKHble OTK/IOHEHUSI OT HOPMbI KOMILIEKCa
TI0JI0BBIX XPOMOCOM B F€HOTUIIE Yesl0BeKa.
Kak ornpegenuts ciierjieHue nprU3Haka C Y -XpoMOCOMOM, € X -XpOMOCOMOM?
B pe3synbTaTe uero pa3BuBaeTcs cuHAPOM [llepemeBckoro-TepHepa?
Kakue Tunbl Hacie[oBaHWS NPU3HAKOB Bbl 3HaeTe. IIpuvBeauTe rpumepsl pasHbIX TUIIOB
Hac/eZloBaHUs
My)XuMHa C HOpPMajbHOW CBEPTHIBAEMOCTbIO KPOBU B3BOJIHOBaH U3BECTHMEM O TOM, UTO
cecTpa ero yKeHbl pojjiyia MajlbukKa ¢ remoduveli (OH iymMaeT O 3/I0pOBbe CBOUX OYAyIIMX
neteii). B Kakoii Mepe MorJ10 ObI €0 YCIIOKOUTh CO00IIIeHre, UTO Cpeiid PO/ICTBEHHUKOB €r0o
JKeHbI TI0 MaTePUHCKOM JIMHUY TeMO(U/THSI HUKOTja He Habmojanack?
CuHOaKTWIMS — aHOMa/vs, BbIPaXKAroIasicd B cpaljeHnd 2 W 3 TMajiblieB, TeH
KOHTDOJIUPYIOIMN [JaHHBIM TIpU3HAaK HaxXoWTCs Ha Y-xpomocome. Otely 060sibHOM
CUH/IAKTU/IMEH, B CéMbe MaTepu OTel] Takke ObL1 OojieH 3TUM 3abojieBaHHEM, KaKOBa
BEPOSITHOCTh POXKAEHUS /IeTel C 3TUM 3abo/ieBaHHEM B CeMbe?
Kakue npusHaky Hac/ieyroTcs 10 X-CLeI/IeHHOMY peLeCCUBHOMY TUITY? X-CL{e[lJIEeHHOMY
JIOMUHaHTHOMY TUNYy? Kak OHU MpOsBJIAIOTCA
B pe3synbTaTe uero pa3BuBaetcsi cuHapom Kisitindentepa?
Kakrm MeTojaMu U3y4aroT Hac/1eICTBEHHOCTh YesioBeKa?

Tabsuria 5
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MeTovKa IpoBeieHUs1 KOHTPOJIsI

[TapameTpel MeTOAUKU

3HayeHue rapaMmeTpa

Ko/nuecTBo 011€HOK

yeTblpe

HasBanuis oLieHOK

«OTJINYHO», «XOPOLLIO»,
«y[IOBJIETBOPUTEJILHO»,
«HEYJIOBJIETBOPUTETbHO»

[Toporu onjeHOK

CM. KPUTEPHUH OLIeHOK

[Ipezen yIUTE/ILHOCTY BCEro KOHTPOJIsS 20 MUHYT
[TocsiejoBaTeIbHOCTE BHIOOpA BOIIPOCOB c1yyvaniHast
[Ipesnaraemoe KOJM4eCTBO BOIIPOCOB 3

OrjeHKa "OT/IMYHO" CTAaBUTCSI, €C/TA CTY/IeHT: TIOKa3bIBaeT Iiy00Koe U MOoHOe 3HaHUe U
MOHMMaHKe BCero NporpaMMHOr0 MaTepuralia; NoJiHoe TIOHMMaHue CyL[HOCTH pacCMaTpHUBaeMbIX
TIOHSITHH, SIBJIEHWW U 3aKOHOMEpPHOCTeH, TeOpui, B3aMMOCBsI3eid; yMeeT JaTh MOJIHbIN U
MpaBWIbHBIM OTBET Ha OCHOBEe M3YUeHHOr0 MaTepuasia; BblJ|e/ISiTh TJIaBHbIe TIOJIOKEeHUS,
CaMOCTOSITE/TLHO MO TBEPXK/IaTh OTBET KOHKPETHBIMU TIpUMepaMH, (hakTamMu; JOMycKaeT He bosiee
O/IHOTO He/J0uéTa, KOTOPbIM CaM KCIIpaBJisieT T0C/Ie 3aMeuaHusi nperozaBaTerisi.

OrjeHKa "X0poII0" CTaBUTCS, €C/IU CTY/IeHT: AAET MOJHBIN U MPaBWIbHbINA OTBET Ha OCHOBE
M3yueHHbIX TeOPUi; MaTepuasl 1U3JaraeT B Orpe/ie/IEHHOW JIOTMueCKou Moc/e/loBaTe/IbHOCTH U
JIOTTyCKaeT He3HAUUTe/TbHbIe OIIMOKY 1 He/JOUEThI TIPU BOCIIPOM3BeIeHNH M3yUeHHOT0 MaTepHalia,
He0Oo/bIIIie HETOUHOCTH TIPU MCI0J/Ib30BaHUM HayYHBIX TEDMHUHOB WK B BBIBOZAX, 0000IIIeHUsIX
13 HaO/MroIeHNH, KOTOPbIe MOKET UCIIPaBUTh CAMOCTOSATeTHLHO TIPU HeOOJTLIIION TTOMOIIH
Tipero/iaBaTeris.

OreHKa "y/I0B/IeTBOPUTE/IBHO" CTaBUTCS, €C/IM CTYJeHT: yCBavBaeT OCHOBHOE COZeprKaHue
yuebHOro Marepuana, Ho UMeeT Mpo0besibl, He MPersTCTBYIOIIIe JalbHeNIIeMy YCBOeHHIO
MpPOrpaMMHOI0 MaTepuara; u3jaraeT MaTepyuasa (pparMeHTapHO, He BCer/ja Mmoc/e/i0BaTe/lbHO;
s1ab0 apryMeHTUPYeT BbIBO/IbI M 000011[eHUs], 0MyCKaeT OMMUOKY MpU UX (OPMYIHMPOBKe; He
WCTIOb3YyeT B KauecTBe JJ0Ka3aTebCTBA BBIBO/BI U 0000111eHNs 13 HAO/II0/JeHU, OTTBITOB U/
JIOTTyCKaeT OLIMOKY TIPU UX U3/I0XKEeHWH; TaéT HeUeTKHe orpeiesieHusl IOHSTHH, JoTycKasi OIHY -
JiBe TpyObIe OIMOKHU.

OueHKa "HeyZJ0B/I€TBOPUTE/IbHO'" CTaBUTCS, €C/IM CTY[EHT: He YCBauBaeT U He PAaCKpPbIBaeT
OCHOBHOe CO/iepyKaHre MaTepuara; He 3HaeT UM He TTOHKMMaeT 3HaUUTe/IbHYI0 YaCTh
MpOrpaMMHOI'0 MaTepuasa B MpejiesiaX IoCTaB/JIeHHbIX BOIIPOCOB; He /le/laeT BbIBOJOB U
00006111eHMI; nMeeT cabo chopMUpOBaHHbIE U HEIOJIHbIe 3HAHUS, He YMeeT IPUMeHSITb UX TIpU
pellieH KOHKPETHBIX BOTIPOCOB, 3a/lay, 3aZlaHui 110 0Opasily; Ipu OTBeTe Ha OJJUH BOTIPOC
JoryckaeT 6osiee 1ByX rpyObIX OIIMOOK, KOTOPbIe He MOKET UCTIPAaBUTh Jla>Ke TIPH TTOMOLIH
TperojiaBareris.

Pazpgen 3.
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Teopus 3B0/IIOLUA
KonTpo/mmpyemble KOMIIOHEHTHI ¥ JINYHOCTHBIE pe3yabTarhl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-
1, B-2, JTIPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02

@DoH/| TECTOBBIX 3a[JaHUM /1 TEKYLLero KOHTPOJISl 3HaHUM M0 paszeny «Teopusi 5BOJHOLN»
Bbibepume 00uH npasu/ibHbIll 6ApuaHm omeemda
DaKTOp MUKPO3BO/IIOLMH, KOTOPbIM 3aK/II0UAeTCs B epHOMUeCKNX H3MeHeHHUAX
KO/IMYecTBa 0co0eii B MOMyJIAIUH MO/ BO3AeHCTBHEM BHEIITHUX YCI0BHH, - 3TO...
+ TIONyJ/ISILMOHHBIE BOJIHBI
MYTaLMOHHBIM TPOLIeCC
MU paLyst
W30/
Mopdonornueckum JokasarenbcTsoM 3Boaonuu HE siBasercs...
rOMOJIOTUYHBIE OpPraHbl
3JIeMeHTapHbIN COCTaB K/I€TKW KUBOTHBIX U PaCTeHUM
eINHbIN MJ/IaH CTPOEHUS] BEDXHUX KOHEYHOCTel M/IEKOTTUTAIOL[HUX U 3eMHOBOAHBIX
+ ZIBYCTOPOHHSISI CHMMeTpHsI Tesla XOP/I0BbIX
OMOpuoIorHYecKuM Aoka3sareabcTrBoM 3Boonuu HE aBasercs...
OuvoreHeTUUECKUI 3aKOH
Ha/iuue abp 1 >kabepHBIX I1ieJiell y 3apo/ibliiiel yesioBeka ¥ 3eMHOBO/HBIX
+ eZIUHBIN IJ1IaH CTPOEHUsI CKesleTa XOPI0BbIX
pa3BUTHe BCeX OPraHU3MOB U3 3UTOThI
OMOpHoIorHYecKuM AoKa3areabcTrBoM 3Boymoruu HE aBasercs...
pasBUTHE BCeX OPraHU3MOB U3 3UTOThI
0011 TIaH CTPOeHUS KJIeTKU
TIOBTOpPeHUe 3TaroB ¢uioreHe3a Ha IMOPUOHAIBLHOM CTaiuK Pa3BUTHS XOPZAOBBIX
+ YHUBepCa/bHOCTb '€HeTUYeCKOr o Koza
PypumvenTom uesioBeka HE siBisiercs...
YILHbIe MBILILbI
arreHuKC
TpeThbe BEeKO
+ puacdparma
B me3030iickyio 3py HE nipoucxoausio cjieyomniux mpoieccosB...
+ BbIMUpaHHe MaMOHTOB
pacrpocTpaHeHHe MOKPhITOCEMEHHBIX PaCTeHUH
BO3HMKHOBEHNE MJIEKOITUTAFOLINX
HCUYe3HOBEHUE IPeBOBU/IHBIX MTalIOPOTHUKOB
B 6uocdepe ocBoG0K/jeHHE YI/IEKHUC/IOT0 ra3a )XKMBBIMH OPraHU3MaMH OCYyIIeCTB/IAETCHA B
npoigecce...
doTosnm3a
TPaHCAYKLUU
+ AbIXaHUd
dboTocuHTe3a
JJieMeHTapHas eJMHHIIA YBOJIIOIUM:
0co0b
BU/L
+ TOMYJISLUS
OUoLeHO3
Bup000pa3oBaHNIo CIIOCOOCTBYIOT:
HU3Kasi TUVI0JJOBUTOCTh U Y3KOe pacce/ieHre BU/ia B TIPUPO/ie
+ M30/ISALUS
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KOHBEpI eHIHsT
Cr1ocobHOCTh 0cobeli K HeHac/IeICTBEHHOM N3MEeHUMBOCTH.

CpaBHUTe/IbHAsi aHATOMUSI U3yYaeT:

WCKOTIaeMble OCTaTKH OPraHu3MOB

+ OOI[HOCTD ¥ Pa3/IMuMsi B CTPOEHUH OPraHHU3MOB

3aKOHOMEPHOCTH PacIipe/ie/ieHHsi OpraHu3MOB Ha 3eMiie

BO3MOYKHOCTb OOBEIMHEHHSI )KMBOTHBIX U PACTEHHH B CICTeMaTHUeCKUe TPYTIIbL
IIpu3HaKky aTaBU3MOB:

HaXOZSATCS B CTaZIiK 0OPATHOTO Pa3BUTHSI

HaXOZSATCS B CTaZIMU MPOTPECCUBHOTO Pa3BUTHUS

YCHU/TA/IK CBOE TIePBOHAYA/TbHOE 3HaueHue

+ MpU3HAKH, CBOMCTBEHHbBIE JJA/IEKUM TIpeIKaM

IIpu3Haku pyAuMeHTOB:

HaXOJSATCS B CTAIMM TIPOTPECCUBHOTO Pa3BUTHS

+ yTpaTW/I CBOE NepBOHAYaIbHOe 3HAUEHHEe

YCUTWIK CBOE ITepBOHAYa/IbHOE 3HaUeHHe

TIOSIB/IEHNE Y IAHHOM 0COOM MPU3HAKOB, CBOMCTBEHHBIX OT/Ia/IEHHBIM IPe/IKaM.
OMOpuo/Iorusi U3yJaer:

+ 3apO/IBIIIIEBOE PAa3BUTHE OPraHU3MOB

HCKOTaeMble OCTaTKH OPraHU3MOB,

3aKOHOMEPHOCTHU PacCIIpe/iesieHHsi OPraH|u3MOB Ha 3eMiie

BO3MOXXHOCTb 00Be/IHEHHSI )KUBOTHBIX M PAaCTEHHIA B CICTEMaTUUEeCKHe TPYTITIbL.
ITaneoHTo/IOTMSA M3y4Yaer:

3apo/IbIllIeBOe Pa3BUTHe OPraHU3MOB

+ HCKOTaeMble OCTaTKH OPraHHu3MOB

3aKOHOMEPHOCTH pacIipe/ie/ieHust OpraH|u3MOB Ha 3emiie

BO3MOKHOCTb 00Be/IMHeHHsT )KUBOTHBIX U PACTEHUH B CUCTeMaTHueCKue TPYTIIbL
I' naBHBIe HaNpaB/IeHUsI YBO/IIOLIMH OPraHNYeCcKoro MMpa

apomopo3

+ OGMOJIOrUUeCKUiA perpecc

W/IM0a Al TaLyst

JiereHeparys.

Buosiornueckuii Mporpecc XxapakTepu3yercs:

+ yBe/IMUYeHreM Urc/ia 0cobei BUa

yMeHbIIIeHreM Yrc/ia 0cobe BU/ja

Cy’KeHreM apeasia BUzia

yMeHBbIlIeHHeM UKC/ia BUI0B

CaoiicTBa apomop(030B:

+ TIPUBOZISIT K 00Pa30BaHKEO KPYITHBIX TAKCOHOMUUECKIX €/TAHHL]

TIPUBOZISIT K 00Pa30BaHMIO MEJTKMX TaKCOHOMUUECKHX eIHHL]

SIBJSTFOTCST TIPUCTIOCOO/IEHHSIME K KOHKPETHBIM YC/IOBUSIM CPeJIbT

3BOJTFOLMIOHHBIE M3MeHeHHs], KOTOPbIE BeIyT K YTPOIIIeHHIO OpraHr3alil
CaBoiicTBa HAMOAAANTALHIA:

TIPUBOZISIT K 0OPa30BaHKEO KPYTTHBIX TAKCOHOMUUECKUX €/TAHHL]

+ MPUBOZSAT K 00Pa30BaHMIO MeJTIKMX TaKCOHOMUUECKHX €/IMHHL]

TIOBBIIIIAIOT OOV YPOBEHb OpraHM3aLH U XKU3HeIesTe/TbHOCTH OPraHi3MOB
3BOJTFOLIMIOHHBIE M3MeHeHHs], KOTOPbIEe BeIyT K YTPOIIeHHIO OpraHr3alil
CBolicTBa /lereHepanui:

TIPVBOZISIT K 0OPa30BaHKFO KPYTTHBIX TAKCOHOMHUECKUX €/TAHHL]

Ha0mro1aeTcst OOIIH TTOIBEM OpraHU3aln

TIOBBIIIIAIOT MPUCTIOCOO/IEHHOCTb OPraHM3MOB K OIpe/Iie/IeHHbIM YC/IOBUSIM
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+ 5BOJTFOLIMIOHHBIE U3MeHEeHMs], KOTOpble BeyT K YIPOLLEHUIO OpraHy3aLin
MHuUKpO03Bo/TIOIHsI NPUBOANUT K 00Pa30BaHHUI0 HOBOT'0

+ BUZA

KJjlacca

THUTIA

1japcTBa

Buoreorpaguueckum gokasarenbcrBoM 3Bosonun HE siBasiercs. ..
+UCTOPUYECKUH psiJi U3MeHeHUI B CTPOeHUH Tepe/iHeii KOHeUHOCTH JIoLau
ocTpoBHas iopa

OCTpoBHas ¢ayHa

Ha/iMyue oOIIMX BUIOB pacTeHui Ha CeBepoaMepUKaHCKOM U EBpoa3naTCKOM KOHTHHEHTe
Pypumenrtom uenoseka HE saBiasiercs...

+MHOTr0COCKOBOCTb

MUraresbHasi ieperoHKa

KOITUMKOBBIE TI03BOHKH

BOJIOCSIHOM TTOKPOB TeJia

AnasioruudbiMu opranamu HE siBnsirorcs...

+TiepeJHsST KOHEUHOCTD JIATYIITKA U KPbIJIO TITHIBI

KpbI/I0 6a00YKHY ¥ KPBIJIO JIeTy4Yel MbIILN

IITUTTBI PO3bI M KOJTFOUKH KaKTyca

potoIIiie KOHEUHOCTH KPOTa U Me/IBe/IKA

HE siB/isieTcs1 NPUHIMIIOM 3BO/TIOLMOHHOrO0 yueHusi U. JlapBuHa 1e/yroiiiee 1MoJI0KeHHe. ..
+10/] AelicTBUEM Jipeli(ha reHOB B MOMYJISLUSAX MOXKeT COXPAHSThCS aslieslb, CHAKaIOLUM
JKU3HECTIOCOOHOCTh 0cobeit

KaXX/IbI BUJ| CTOCOOeH K HeorpaHUUeHHOMY Pa3MHOXKEHUO

B IIPUPO/ie BLDKMBAIOT U OCTaBJISIFOT IIOTOMCTBO Hanbosiee mprcriocobieHHble 0cobu
10/ IefiCTBYEM eCTeCTBEHHOI0 0TOOpa MpOUCXoaUT 0bpa3oBaHKe HOBBIX BU/IOB

K npu3sHakam 6uosnorudeckoro nporpecca HE orHocuTCH. ..

+yMeHbllIeHre MJIoLIau apeana

pacraj, Bujia Ha MO/IBU/IbI

BO3pacTaHWe yPOBHS MPUCIIOCOBIEHHOCTH K Cpefie

yBerueHue YiCAeHHOCTH

B npupope HE cymecTByer U30JIALUH.

+KOHBEpPreHTHOMN

reorpaduueckoin

9K0JIOTUYEeCKOU

penpoAyKTUBHON

IIpumepom peiicTBHsA ecTecTBeHHOro oroopa HE siBisiercs. ..
+KamnyCTHO-peieuHbli THOPUT

VH/yCTPUAJIbHBIN Me/laHU3M HaCeKOMBIX

YCTOWUMBOCTb HaCEKOMbIX-BpeiuTesel K J0XMMUKaTam

CMeHa BU/IOBOTO COCTaBa B pe3yJ/ibTaTe U3MeHeHHUs KJiuMaTa

K ¢axkTopam 3BomonuonHoro npouecca HE oTHocurcs. ..

+BbIMNa/leHre OT/Je/IbHOT0 HYK/Ie0TH/la B TeHe

€CTeCTBEHHBIH 0TOOP

Zpeiid reHOB

Hacie/ICTBeHHasi U3BMEeHUYMBOCTh

JeiicTBue cTabummsupymomei ¢popvel ectectBeHHOro oroopa HE wutiocTpupyer
C/1e[yIOIUH puMep...

+U3MeHeHHe CBeT/I0N OKpacku 6aboueK Ha TEMHYIO B ITPOMBIIIJIEHHBIX PaliOHax
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pacrnpocTpaHeHue TeTepO3UroT MO TeHy CeprioBUAHO-KIeTOYHOW aHEMUU B 9KBaTOPHAIbHBIX
paiioHax AQpuku

rubesib ZieTeHbIIIeH MIEKOITUTAIOIINX, UMEIOIIUX pa3Mep OoJIblie CpeiHero

rubesib NITHL C IJTMHHBIMU KPbUTbSIMU B paliOHax, T/ie YacTO Cy4aroTcs Oypu
MexaHu3MoM 0HoIoruueckoi usonsauu nonyaanui HE sBaserca pa3imune B...
+MeCcTo0OUTaHUSIX

CTPOEHUH TOJIOBBIX OPraHOB

CTPOEHHUU XPOMOCOM

MOBe/IeHUH YKUBOTHBIX

YKaxuTe npaBU/IbLHYI0 N0C/1€/J0BaTe/IbHOCTDb NEPUO/OB Maie030MCKOM 3PbI:
[Tepmb, Op/IOBUK, KapOOH, CHUTyp, KEMOPHIA, I€BOH

+KemOpHii, OpZIOBUK, CUTYP, IEBOH, KApOOH, IepMb

KemOpuii, cunyp, OpIOBUK, IEBOH, KapOOH, IepMb

KemOpuii, opZIoBUK, CHTyp, KApOOH, JEBOH, TT€PMb

ITepBbIM 3BO/IIIUOHHYI0 TEOPHUIO NMPeAI0KHIL. ..

Yosnnec

JapBuH

JIuHHel

+Jlamapk

Konsepreunuusa — 3to0...

+Cx0X/leHHe PU3HaKOB

PacxoxxeHre NpU3HaKoB

[Tpeobpa3oBaHue cTpoeHUs U GYHKLMN OpraHu3Ma

BepHoro oTBeTa HeT

BuoreHeTnueckuii 3aK0H COOPMY/THPOBA/I ......ccrreecrnecens

+Mzrosiiep u I'ekkesnb

CeseprioB u llImanerayseH

Xapau u Batin6epr

BepHoro oTBeTa HeT

OO0IMMH NMpeKaMH OPAHT'yTAaHI OB, THO0OHOB U Ue/I0BeK000pa3HbIX 00e3bsH ObUIH. ..
[Tporummonureku

+ /[ pronuTeKn

[Tapamureku

HeoanTporisi

Jnsa BupioB ooutaromux B Baiikasne, apeas1 orpaHUUMBAEeTCA 3THM 03€pPOM, - 3TO PUMEP ...
KpUTepus

+3KO0/I0TM4eCcKoro

Mopdonoruueckoro

['eorpaguueckoro

DH310I0rNYeCcKoro

Ye/i0BeK OTHOCUTCA K OTPSIAY...

[TnaneHTapHbIe

YesroBeKomnojo0HbIe

+1TpumaTsbl

I"'omuHMIBI

CoOBOKYNHOCTB reorpauyecKy M 3K0/IOrMYeCKH 0/IM3KMX MOMY TSN, CIIOCOOHBIX
CKPeIUBaThHCA MeX/y c000M, 00/1aar0Iux o0ommmMu Mop¢o-¢pu3noornuecCKUMu
NMpU3HaKaMHy, - 3TO...

+Bun

Oco0bb

[Tonynsauys
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Knacc

JJieMeHTapHO 3BO/IIIUOHHOU eJUHUI|eH COT/IaCHO CHHTeTHUeCKOM TeOpHHU 3BO/TIOLMHU
SIB/IAETCA. ..

Bun

Ocobb

+IlomyiAuus

BepHoro oTBeTa HeT

BosoTHas KaMbIIIIOBKA U TPOCTHUKOBAsA KaMbIILIOBKa BHEIIIHEe He 0T/IMYAl0TCA, HO He
CKPEIUBAIOTCA U HMEIOT COBEPIIIEHHO Pa3Hble OpauHbIe MeCHH, - ITO MPUMep He
a0CO/TITHOCTH ...

+Mop@dosiornueckoro KpuTepusi

OKOJIOTUUeCKOT0 KPUTEepUst

['eorpaduueckoro Kputepusi

BrOXUMUUeCKOT0 KPUTepHs

Bcé xuBoe co3aaH0 borom u 0cTaércs HeM3MeHHbIM» - TaKOe HallpaB/ieHue B pa3sBUTHH
0M0/I0TMH CpeJHEBEKOBbS Ha3bIBAIOT. ..

MeTadu3nuecKuMHU B3Tr/siiAMU

+KpearjioHusmMom

Tpanchopmuzmom

Teopusimu KaTacTpod

«BHU/I0B CT0/IBKO, CKOJIBKO Pa3/iMuHbIX ()opM co3/1a/1 B Hayasie mupa TBopel», - rOBOpPUIL...
AHakcUmeH

KroBbe

ApucToTesb

+JIuHHen

OcHoBHBIM TpPy/i0oM JIamapka ObL...

«[IpoucxosxaeHre BUIOB MyTEM eCBEHHOTO 0TOOpa»

+«Dunocodus 300/10run»

«/3MeHeHMe JOMAITHUX YKUBOTHBIX U KY/IbTYPHBIX PACTEHUN»

BepHoro oTBeTa HeT

XK. Jlametrpu, J. Auapo, P. I'yk, XK. BroddoH — 3TO npeacTaBUTe/IN. ..
+Tpanchopmusma

Kpeaumonusma

Teopun KaTacTpod

Mertadu3snyeckux B3rJisi[iOB

OBO/IIOLMOHHOM eAHHUIIel J/lTaMapk cuMTall...

Bun

+Ocobb

[Tonynsauuro

Kracc

Cx0ACTBO MeX/ly He3alMIIéHHBIMHU U 3al[UIIéHHBIMHM BHJAMHU — 3TO...
JleMOHCTpaliOHHAas OKpacKa

MackupoBka

+MumMuKpus

Bce oTBeThI BEpHBI

B cesieKijuy pacTeHHi1 YaCcTO MOJIy4alT NoIUILIonHbIe (hopmbl. B ocHOBe moMmIonAuu
) (014§ (R

+KpaTHoe yBe/TMueHUs1 XpOMOCOMHOT0O Habopa

He pacxoxkzieHrie XpOMOCOM B Meiio3e

YMeHbllleHre KOIMUecTBa B KaKMX TO Tlapax XpOMOCOM

M3MeHeHre CTPYKTYpPbl XPOMOCOM
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Hepopa3BuTthble oprasbl, KOTOpbIe yTPaTH/IM CBOé 3Ha4YeHHe B NPoLecce 3BOIIOLMHU — 3TO...
Apomopdo3bl

+ATaBHU3MbI

W pvioapanranum

BepHoro oTBeTa HeT

B kKakoM nepuojie KAMHO30MCKOM 3PbI 0T HACEKOMOA/AHBIX IJIalleHTapPHbIX 0T/ie/IN/Iach
BeTBb, KOTOpasi 3aTeM NpUBeJia K MOsIB/JIeHUI0 NapanuTeKoB?

[TaneoreHoBbIM EpUOL,

HeoreHoBblli 1epuos

+AHTPONOreHOBBIN MePUo/,

MenoBoii nepuop

CoOBOKYNHOCTH 0C00€ii, CXOAHBIX [0 CTPOEHHI0, UMEHIINX 0011iee MPOHUCX0XK/eHHEe, CBOOOAHO
CKPeIMBAIOIUXCS ME&X/y C000¥# U JAI0IIMX M/I00BUTOE MOTOMCTBO, Ha3bIBAKOTCAL. ..
[Monynsumeit

+Bugom

BepHoro oTBeTa HeT

ITocTOSIHHO e CTBYIOLIMHA MCTOUYHUK HAC/1e/[CTBEHHOM U3MEHUYMBOCTH — 3TO...
Murpauuu

+MyTalMOHHBIN MPOLiecc

N3onsanus

BepHoro oTeeTa HeT

PeanbHo cyijecTByIOLiasi, reHeTUYECKU HeJe/TMMast eJUHNIa OPraHnueckoro Mupa, - 31o...
+HIonynsaus

Ocobb

Bun

Knacc

Kpurepuii BUjja, BK/IIOUAOLHI B ce0s1 COBOKYNMHOCTH (haKTOpPOB BHeLIHe# cpe/bl,
COCTaBJIAOIHUX HEMOCPe/CTBeHHYIO Cpe/ly 00UTaHHsA BH/Q, - 3TO ... KpUTepHil
+3KO0JI0rMYeCKUi

['eorpaduueckuii

Mopdonoruueckuii

BepHoro oTBeTa HeT

Bo/ibioi BK/Ia/| B ONY/ISMOHHYI0 FeHeTHKY BHEC YUEHBIH. ..

H.A. CeBep1joB

+C.C. YeTBepukoB

K.®. Pynbe

A. Auppo

IIpo1jecc HCTOPUKO-IBOTIOLUOHHOTO (hopMHUpoBaHusAa GU3NUECKOro TUIIA Ye/I0BeKa,
NMepBOHAYA/ILHOI0 Pa3BUTHA €ro TPYAOBOH J1esATe/IbHOCTH, PeUH, a TaK)Ke 00pa3oBaHus
o0ecTBa — 370...

OHtOreHes

dusoreHes

+AHTpOIOreHes

MWUKpO3BOTIOLIUAS

IlepBbIM BBE/1 OMHAPHYI0 HOMEHK/IATYPY...

KroBbe

ApucroTesnb

['epogot

+JIvuHHen

K10Bbe OTKPBL....ccccueeenneees

+bo/b11yI0 M13MEHUHMBOCTb BbIMEPILNX KUBOTHBIX

92



Has oripesienienre Buza

BBén OMHapHYI0 HOMEHK/IaTypy

BBén noHsATHe poja

IIpeacTaBieHns 00 H3MeHeHNH U NMpeBpaiieHud (opM OpraHu3MoB, IPOHUCXO0XK/JEHUH OJHUX
OpPraHM3MoOB OT /IPyTUX, — TO HallpaB/IeHHe B Pa3BUTHH OHO/IOTHHM HOCUT Ha3BaHMe...
Kpearmonusm

Teopusi katacTpod

+Tpancdopmusm

Penykuumonusm

B cucreme J/IuHHes1 CAaMBbIM KPYITHBIM TAKCOHOM OBLI...
Bug

Pop

Tun

+Kutacc

Pa3BuTHe npsaiMoxoxaeHHs odecneunBaiv GaKTopsl. ..
[Bwxytas ¢hopMa ecTeCTBEHHOTO 0TOOpa

Pa3BuTHe peur U MbILIeHUS

MyTalMOHHbIN TIPoLiecc

CraziHbiii 06pa3 KU3HU

+OcBob0OX/IeHre BepXHUX KOHEUHOCTe!

B npotepo3oiickyio 3py HE cymjectBoBano...
+/IMHO3aBPOB

Meay3

3eJ/IeHbIX BOJIOPOC/Ien

OakTepuii

Camble nepBble hoTocuHTe3upyoiue opranu3vbl HE 06/1agamu cnoco0HOCTBIO. ..
+00pa3oBbIBaTh MOJIEKY/ISIPHBINA KUCIOPO/]
BOCTIPOM3BO/IUTh cebe MoJ00HBIX

OCYIIIeCTB/IATE 0OMeH BellecTBOM C OKpY»Karollel cpeioi
perumyupoBats JIHK

B naneo3oiickyro 3py HE cyinecrBoBasio...
+T0JI0CEMEeHHBIX pacTeHul

XBOILIeH

3eJIeHbIX BOZIOpOC/iei

T7IayHOB

B me3o030iickyro 3py HE cymecrBoBaio...
+aHTpOIIOKUI0B

MPeCMbIKAIOLUXCST

MJ/IEKOTIUTAIOLLX

r0JIOBOHOTHUX MOJUTFOCKOB

B apxeiickyio 3py HE cymecrBoBano...
+0€eCr03BOHOUHBIX )KUBOTHBIX

LYaHen

aHa3pOOHBIX OaKTepuit

O/ITHOKJIETOUHBIX BOZOPOC/Ie

buono33 HE Bkirouaer c/1eyroLiyr0 CTafMio. ..
+BO3HHMKHOBEHHE BbICOKOOPTaHU30BAHHBIX CYI[eCTB U3 HE)KUBOW MaTepyu
abuoreHHoe oOpa3oBaHWe OMOIOTUYECKUX MOHOMEDOB
(dbopmMHupoBaHUe MeMOPaHHBIX CTPYKTYP

obpa3oBaHHe OMOTOrUUECKUX TIOTMMEPOB

B ueTBepTHUHBbIN NEPUOJ KaiiH030icKoi1 3pbl HE BbIMepIIHu...
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cabne3yObie TUTPBI

I1epCTUCThbIe HOCOPOTH

MaMOHThI

+YTKOHOCHI

BbiMupaHue MHOTMX KPYIHBIX )KUBOTHBIX B KaH030McKy10 3py HE cBsi3aHo c...
JleiCTBHeM JIpeBHUX OXOTHUKOB

M3MeHeHHeM I'a30BOro CoCTaBa aTMOC(epbl

M0X0JI0JjaHeM KrMara

+BbDKUTaHUEM JIECOB

B cocraB armocdeps! apeBHel 3emyin HE BXoua Takoi ras Kak...

MeTaH

aMMMaK

BOZIOPO/,

+030H

B coctaB coBpemenHou atmMoceps! 3emiu HE BxoauT Takou ras Kak...

asor

+BO/IOPOJ,

KHCJIOPOJ,

YTJIEKUCIIbIY Ta3

Pa3BuTHIO pYKH KaK OpraHa ¥ npoAyKTa TpyAa Croco0cTBoBasIo. ..

r3MeHeHHe (OpMbI Yeperia

ro/ipakaHyie

r3MeHeHre (JOpMbI IPYJHOU KIeTKH

+0CcBOOOKJeHUe TIepeIHAX KOHeUHOCTelH

Kakas ¢opMa U3MEeHUYHBOCTH C TOUKH 3peHHUs IBOIIOL{MOHHBIX U3MeHeHU ! ABJISeTCs
Haubos1ee Baxkaoi mo Y. /lapBuny?

Hac/eCTBEHHAast

MoW(UKaLIMOHHAs

+ MyTaliOHHas

COOTHOCHTE/bHAsI

KaxkoBbI 00111e npu3HaKu BU/a?

[IMCKPETHOCTh, UAC/IEHHOCTh, UCTOPUYHOCTh

L[e/IOCTHOCTb, YAC/IEHHOCTh, YCTOWUUMBOCTD

YCTOWYUBOCTb, UCTOPUUHOCTb, YUCJIEHHOCTh

+UCKPeTHOCTb, YMC/IEHHOCTbD, 1|e/IOCTHOCTh, YCTOMUMBOCTb, MCTOPUUHOCTD

Kakue KoMOMHALMH ABYX BA)KHBIX IAPAMeTPOB ONpe/Ie/IAI0T POCT MOMyY IsALMii?
POXK/IaeMOCTh 1 06eCcTieueHHOCTD TTUIL el

CMEepPTHOCTbh U MUTPaLIvs

POXXJIaeMOCTb U pa3Mep TepPUTOPUH, 3aHUMaeMOo MTOMy/IsILueit

+pOXXJaemMoCTb U CMEPTHOCThb

Kakas ¢popma ecrecTBeHHOr0 0T00pa ObIcTpee NpuBeAET K Aud depeHUAUN BHYTPH
nonyaanuu?

HarpaB/IeHHbIN (ABXKYIIUIA) 0TOOD

CTabMTU3UPYIOIIHIA

+IU3PYNITUBHBIN (pa3pbIBarOLUil)

0TOO0p, 3aBUCHUMBIH OT MJIOTHOCTH TOMYJISILIAA

Kak Ha3bIBaeTcs nepepa3BUTHe OPraHOB, 00yCJIOB/IEHHOe H3MEeHeHHEM BHEeIIHeH CpeJbl WiIH
HapyllleHHeM HOPMa/IbHbIX OTHOLIeHUH (Koppe/siliii) MeXAy YacTsMH opraHu3sma?
apomopo3

+runepmopdo3

Katamopdo3
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KOHBEpreHLUs

Kakue opraHbl y )KHUBOTHBIX AB/IAIOTCA aHA/IOTUYHBIMHU?
KOHEYHOCTb KPOTa U MeJIBe[IK/

KPbL/Ibs TITULIBI U JIeTyueld MbIIITN

ry1a3a JIATYIIKY W OTULIbI

+KOHEUHOCTb MeJiBe/isl U JIaCThl TIOJIeHSI

Kak Ha3bIBaeTcs NepBbId )XUBOU OPraHu3M?

KoarjepBar

+TIpOOUOHT

MIPOTOOMOHT

3YKapuoT

JluBeprexHiusa — 310:

CXOXK/leHVe TIPU3HAKOB B MPOLECCe 3BOJIIOLIUU

+ pacxo)kJieHre NPU3HAKOB B MIPOL{eCCe 3BOTIOLUU
00be/[HeHe HeCKOJTbKUX TTOMYJISLIUN B OZHY

nipruobpeTeHre pa3HBIMU MOMY/ISILUAMU OMOXUMUUYEeCKUX pa3/Inuri
Makpo3Bo/110LHs — 3T0 MPOI{ecC:

+ Ha/IBUJIOBBIX MPe0Opa3oBaHui

BHYTPHUBH/IOBBIX ITpe0Opa3oBaHUi

M3MeHeHUs] TeHeTUUeCKOr0 COCTaBa MOy LN
obpa3oBaHHe HOBOTO BHA

I'/1aBHbIe HanpaB/IeHNsI BO/IIOIUHM OPraHU4YecKkoro Mupa
apomopo3

+ BUOJIOrMUeCKHiA TIPOrpecc

WAVoaanTaLus

JlereHepanys

IIpu3Hak, xapaKTepHbIN TOJIBKO /i/isl [apCTBa )XUBOTHBIX, —
JibIXxaHue aTMoc(hepHbIM KHCI0POJOM

Oecrioyioe pa3MHOKEHHE

MHOT OKJIETOYHOCTh

+ MUTaHWe TOTOBbIMUA OPraHUUeCKHMU BelleCTBaMU

Cewms, B OT/IMYME OT CHOPBI, PeJCTaB/IsieT Co000i
reHepaTHBHYIO TIOYKY

BM/IOM3MEHEHHBIN 3a4aTOUHbIH ro0er

+ 3apOZPILL C 3arlacOM ITUTaTe/TbHbIX BelleCTB

BereTaTUBHbIN OpraH pa3sMHOXKeHUsI

Ha3zoBure aBrKyLyue cu/bl 3800y o Y. /lapeuny.
Hac/1e[JICTBEHHOCTb, U3MEHUYMBOCTh

6opb0a 3a CyljecTBOBaHUe, HAaC/IeCTBEHHOCTh

+6opb0a 3a CyljecTBOBaHUe, eCTeCTBeHHbIN 0TOOP, HAC/Ie[CTBEHHOCTb, U3MEHUHNBOCTh
eCTeCTBeHHbIN 0TOOp ¥ HaC/IeZICTBEHHOCTh

ITpumaTsl npou3oLIn:

OT >XMBOTHBIX OTPsiZla XUIIHbIE

+OT >XUBOTHBIX OTpsifla HacekoMosiiHbIE

Ot XUBOTHBIX OTpsiZa ['pbI3yHbI

OT cyMuaTbIX )KUBOTHBIX

ITepBble NpUMaThI NOSABU/IUCH:

B Hauane Me30301CKOU 3Pkl

+B KoHILle Me30301CKoM 3pbl, 70 MJTH. JIeT Ha3az

B TpeTruHOM nepuoje KalHO30MCKOM 3pbl, 0K0JI0 60 MJ/IH. JIeT Ha3az,
B yerBepTMUYHOM Neprozie KAMHO30MCKOM 3pbl, OKOJIO 1,5 MJIH. J1eT Hasag,
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CoBpeMeHHBbIE Ye/I0BeK000pa3Hbie 00e3bAHbI U Ye/I0BEK HMEKT 0/TKANHIINX 00IUX
NpeAKoB:

ABCTpaIONUTEKOB

[TapanuTekoB

+/lprornurekos

PamarnvirekoB

Mecto Bo3HUKHOBeHUs poja Homo (ueoBek):

+Adpuka

EBpomna

A3zus

ABcTpanus

Bo3Mo)xHas nepexofHas (popMa OT APUONMTEKOBBIX K aBCTPA/IONUTEKOBBIM:
[TapanmuTeku

[Mummnan3e

[Nopumnbl

+Pamarnureku

Bpems cyuiecTBoBaHMSI aBCTPa/IONUTEKOB:

3—2 MJIH. JIeT Ha3aj|

+5,5-1,5 MJIH. JieT Ha3aj,

14-9 msH. sieT Ha3aj,

15 MJIH. 1eT Hazaf,

JI/Is1 aBCTPa/IONMTEKOB XapaKTepHO:

W3roTaBnvBany KaMeHHbIe OpyAus TPyZJa

JKvnmu B TponMueckux yiecax

+BbUIH NPIMOXOALIMMU CYILLleCTBAMU

[Tonpep>xvuBanu OroHb

IlepBble KaMeHHbIe OPY/iUsl TPy/ia U3r0TaB/IUBAJ:

Pamarnvrex

ABcTpanonurek

+YesioBeK yMeJiblit

YesioBeK NMPSIMOXOASILIAM

O0BeM MoO3ra Ye/I0BeKa yMeJioro:

o 600 cm3

+Ho 850 cm3

Ho 1100 cm3

o 1400 cm3

BepHas noc/ie/joBaTeIbHOCTH OTBETB/IEHHH Pa3/IMUHbIX IPUMATOB B X0/ie BOJIIOI[UM:
+I'n600HBI, OpaHTyTaHbI, TOPU/IIBL, IIMMIIAH3€, PAMalUTeK, aBCTPA/IONIUTEK, YeI0BeK
OpanryTaHnbl, THOO0HBI, TOPUJ/IBI, IIMMITaH3€, PaMaIliTeK, aBCTPAJIONUTEK, UeIOBeK
I'n660HBI, OpaHTyTaHBbI, IIIMMITaH3€, TOPU/IIbI, aBCTPATIONUTEK, PAMAIUTEK, YesI0BeK
I"opusiel, TMOOOHBI, OPAHTyTaHBI, IIIMMITaH3€, aBCTPAJIONUTEK, PAMAaITUTeK, YeI0BeK

3adaHus Ha MHOJCecmeeHHbIll 8bIOOP:
Bbibepume HeCKo/IbKO NpasuwibHbIX 8ApUAHMO8 omeema
OMOpH0/I0rHYeCKHUM JI0Ka3aTeabcTBoM 3Bo/noiun HE aBasercs...
pasBUTHE BCEX OPraHU3MOB U3 3UTOThI
+00111i T/IaH CTPOeHUsT KJIeTKH
TIOBTOPEHHe 3TaroB GuioreHe3a Ha IMOPUOHAIBHOM CTaIuK PAa3BUTHST XOPZAOBBIX
+yHUBEPCaIbHOCTb FT€HETUUYECKOT O KOJja
ITo Y. /lapBUHY — H3MeHYHBOCTH Y OPraHU3MOB ObIBaeT. ..
BHEILIHSS
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BHYTPEHHSISI

+omnpezeneHHast

+Heorpe/e/ieHHast

1jesiecoobpa3Hast

Jloka3are/ibCTBa HCTOPUYECKOr0 Pa3BUTHSA KUBOH MPUPOJBL. ..

+y BCeX OpraHM3MOB e/JUHbIM MTPUHLUI OMOCHHTe3a Oe/ka U HYKTeMHOBBIX KUC/IOT
abCoMIOTHO BCe )KMBbIe OPraHW3Mbl UMEIOT OJJTHAKOBOE CTPOEHHE KIeTOK
+y BCeX OpPraHM3MOB e/JUHbIN TTPUHLIUT FeHeTHUeCKOT0 KOAWPOBaHHS
BCE OPraHU3Mbl IOCTPOEHBI U3 OJJMHAKOBLIX Oe/TKOB

BCe OpraHU3Mbl UIMEIOT OJJUHAKOBBIN MUHEPa/IbHbINA COCTaB
AHa/IOTHYHBIMH SIBJISIIOTCS OPraHbl. ..

BepXHsisi KOHEUHOCTh UesioBeKa

+KOHEUHOCTh Me/IBeJKU

KPBUIO JIeTyuel MbIIIN

+KOHEUHOCTb KpPOTa

TJIaBHUK KUTa

ITa/1e0HTO/IOrHYECKUMH JJ0KA3aTe/IbCTBAMH YBO/TIOLUH SIBJISIOTCA. ..
CXO/IHbIE 3apPO/IBILIH

O/JJMHAKOBbIe SHEPreTUYeCKHe LIUK/IbI KJIETOK

+OKaMeHeBIIIMe CTBOJIbI I€PEBhLER

+0TIeYaTKd pakKOBUH

cxopcTBo (ayHbl EBpasuu u CeBepHOil AMeprKU

3Hauenunem yueHus U. JlapBuHa ABIAIOTCA. ..

+00bsiCHeHre BO3HUKHOBEHHs TIPHUCTIOCO0IEHHOCTH KUBBIX OPraHU3MOB K BHEILIHeU cpejie U ee
OTHOCHTE/IbHBIA XapaKTep

oOHapy KeH1e HOBBIX TTOPO/] )KUBOTHBIX

OTKpPBITHE HOBBIX COPTOB pacTeHU

BBe/leHHe B HAYKYy TePMUHA «TIOMYJISL{US»

+pacKpbITHe JBWKYILIUX CHT SBOJTFOLIUU

CBu/IeTe/IbCTBOM 3BOJIIOLUH CTYXKaT...

KOHBEPI'eHThI

+aTaBU3MBbI

aHaJIoru

rOMOJIOTH

+PpyAHUMEHTHI

OTneyaToK ApeBHel NTHUIHI APXeoNTePUKCAa HMeeT YepPThl NPeCMbIKAIINXCA. ..
CX0JCTBO (hOPMBI T'OJIOBBI

+Hasmmuvre 3y06oB

OJJMHAKOBOE KOJTMUeCTBO KOCTeH

CXO/ZICTBO (DOPMBI TYJIOBHUIIIA

+Haure OPIOITHBIX pebep U XBOCTATHIX TO3BOHKOB

IToa TepmuHOM «O0pb0a 3a cymecTBoBanue» Y. /lapBUH MOHUMAUT. ..
+ycrnex ocobu B obecrieueHny cebsi TOTOMCTBOM

+OTHOIIIEHHUsI OPTaHU3MOB MeXKAy COO0M 1 yC/IOBUSIMHU OKPY KarOIL[el Cpe/ibl
60pb0y MeXy 0COOSIMU Pa3HBIX BUOB 3a CAMKY

OTHOIIIEHHSI THIIA «XO3SUH-TIapa3uT»

OTHOIIIEHHUS THIIA «KePTBa-XUIIHUK»

Pe3y/ibTaThl €CTECTBEHHOr0 0TOOPA B X0/€ 3BOIIOLHH - ITO...
+MHOroobpasue BUZIOB Ha 3emiie

3HauMTe/IbHasi TH0e/Th OPraHu3MOB

6opb0a 3a cylecTBOBaHHE
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aKTHBHOE Pa3MHO)KeHHe OPTaHNU3MOB
+1purCrioco6/IeHHOCTh OPTaHU3MOB K KOHKPETHBIM YC/IOBHSIM CYIIIeCTBOBaHUS
IIpumepamu apomop(d030B ABIAOTCA. ..

TIOsIBJIEHHE 3e/IeHOW 3allUTHOW OKPacKU y HaCeKOMBIX

r3MeHeHHe (OpPMbI Tejla Y MPUAOHHBIX PbIO

rpeBpailleHHe JIMCTHEB B UYeITyHKH

+BO3HUMKHOBeHHe (hOTOCHHTEe3a

+TI0sIB/IEHHE YeThIPEXKAMEPHOT'0 Cep/iia y MIeKOITUTAOIINX

IIpumepamu JereHepanyy sIBJISIIOTCA. ..

+10Tepst KPbI/TbeB TIOCTe/TbHBIM KJIOTIOM

+1CUYe3HOBEHHE JINCTHEB Y TMOBU/IMKH, TaPa3UTUPYIOILeH Ha IPYTUX PaCTeHUSIX
TpeBpallleHHe JIMCTHEB B KOJ/IIOUKH Y MyCTHIHHBIX (DOPM pacTeHUi

TOsIBJIeHHe BOCKOBOT'O HajleTa Ha JIMCThSIX

M3MeHeHHUe CBeT/ION OKPaCcKW Ha TeMHYI0 y 6abouek MpOMBIIIIeHHBIX PAaHOHOB 00OUTaHHUS
OBOJTIOL{HSA )KUBOW MPUPO/IbI 00yC/I0B/IeHA B3aMMOCBSI3aHHBIM /IefiCTBHEM TaKHX ()aKTOPOB
KaK...

+060opbba 3a CyllecTBOBaHWE U eCTeCTBEeHHbBINM 0TOOD

TIPUCIIOCOO/IEHHOCTh OpraHU3Ma K cpejie 00UTaHus

Ce30HHbIe U3MEHEHUs B TIPUPO/Ie

+Hac/IeICTBeHHAs! U3MEHUHBOCTh

TTUILLEBBIE CBS3W B OMOTeoLIeHo3e

B pe3ynbrare apomopd030B 000C00/ISII0TCSA CHCTeMaTHYeCKHe IPyIbl. ..
BU/IbI

+TUIIBI

cemeucTBa

+K/1acChl

OTpSIIbI

IIpumepamu uHoajanTanui ABJIAOTCS. ..

obpa3oBaHMe TKaHel y paCcTeHHH IPH UX BBIXO/Ie Ha CYIITY

(hopMHUpOBaHUe JIETKUX Y TIePBbIX 36 MHOBO/IHBIX

oOpa3oBaHMe BOJIOCSHOTO TIOKPOBA Y MJIEKOTIMUTAFOIINX

+TIpucIioco6sieHyst poId K TIPUOHHOMY 00pa3y >KU3HU

+mprcrnoco6ieHus: pacTeHUH K 3aCyIIVIMBOMY KJIUMaTy

Ilyrem nanoajanTanuii BOSHUKAKT CHCTeMaTHYeCKHe FPyNibl. ..

+BUALI

1japCTBa

OTpSIZIBI

THIIbI

+pojbl

JIns1 SBO/TIOLMOHHOTO MPOLIecca XapaKTePHbI C/IeAYOIIHe YePThl. ..
+U3MeHeHre OPraHU3MOB TI0 Mepe U3MeHeHHs YCIIOBUU Cpe/ibl CyIleCTBOBaHUS
BbIBe/IEHHE HOBBIX MTOPO/] )KUBOTHBIX

rajieHue CKOPOCTH POCTa

+TI0CTOSIHHOE yCJIO)KHEHHe OPraHNu3MOB

yMeHblIIIeHe BbDKUBAeMOCTH OPraHU3MOB

OcHOBHbIe HallpaB/IeHUsI IBOJTIOLMHA BHAQ. ..

+apomopdo3

OM0JIOrNYeCKnid perpecc

OuoJIOrNUecKuii TIporpecc

aflamnTarys

+71ereHepanus
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CneacrBueM apomopgo3a siBJASIIOTCA. ..

+yBeJIiueHre YNCIeHHOCTU

+CHWKeHUe CMePTHOCTU

yMeHbllIeHre apeara

CHWKeHUe BbDKUBaeMOCTH

HEBO3MO)XHOCTb T1€Pex07ia B HOBYIO Cpe/ly OOUTaHMSI

B pe3ysibTaTe apoMop¢030B 00pa3yl0TCcsa CMCTeMaTHYeCKHe FPYIbI. ..
Busl

+Tunel

CemelicTBa

+Kutaccel

OTtpsppl

Ha npoucxoxjeHue ue/i0BeKa 0T BbICIINX YeTBEPOPYKHX 00€3bsIH YKa3bIBa/MH ...
K. JTunuel

+4. [JapBuH

@®. Mrosiep

A. CeepLioB

+)K. Jlamapk

Y yenoBeka ymesioro (0J¥H U3 3TaNo0B aHTPOMOreHe3a) 00 OTCYTCTBHHU HACTOsILIEH peun
rOBOPAT C/IeAyIOIHe aHaTOMHYeCKHe 0COOeHHOCTH. ..

BBICOKHE Ha/[OPOBbBS

+0TCyTCTBHe MOAO0POAOUYHOTO BLICTYTIA

LIMPOKHE CKYJIbI

+00JsIbIIIMe YeTHoCTU

CKOLIIeHHBIH 7100

IIpsiMoxo)KJeHHe NPHUHEC/I0 Ye/I0BeKYy C/IeAyIoliye 0C/I0)KHeHHU . ..
+orpaHuueHue ObICTPOTHI Tepe/IBIKeHHsI

+HENOBY)KHBINA KpecTeL] YCI0KHUI PO/Ibl

3aMe//IN/I0Ch pa3BUTHE HXKHUX KOHEUHOCTeM

yBe/IUUnIach BO3MOXXHOCTb BBIBUXOB

HapyLIWIach MPONOPLMOHAIBHOCTD OT/Ie/I0B Yeperna

Ji7isi eBpomeoHAHOM packl XapaKTepHbI c/1e/lyloliye MPU3HaKH. ..
LIMPOKOE TJI0CKOe JIULI0

+CBeT/bIM 1[BET KOXKU

+CWIbHO BBICTYHAIOIIUI HOC

JKeJITBIN LIBET KOXKU

IIMPOKUH U TUIOCKUM HOC

JI/isi MOHI'0JIOU/JHOM pachl XapaKTepPHbI C/IeAyioliye MPU3HaKHu...
+1IMPOKOe IIJIOCKOe JTULI0

+>KeCTKUe TpsiMble BOJIOCHI

+pa3BuTHe TPETHEr'O BeKa

KypuaBble BOJIOChI

CBeTJIble BOJIOChI

TEMHbIU L[BET KOXXU

B 3Bo/IIOI[UM Ye/I0BeKa B OT/IMYHE OT IBOJIIOIUHA PACTEHHH U )KMBOTHBIX 00/IBIIYI0 POJIb
UrpaIm...

+pa3BuUTHE MBbIIJIEHUS

+pa3BUTHE pPeun

6opb0a 3a cylecTBOBaHHE

eCTeCTBeHHbIN 0TO0p

HCKYCCTBEHHBIN 0TOOD
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Bnaroapsi npsiMoX0)XAeHHUIO Yy Ue/I0BeKa MPOU30LLIH CJIeAyIolye U3MeHeHH . ..
+cdopMurpoBanachk CBoiuaTast Mpy KUHsAIIasi CTorna
+pacIInpUICs Ta3
OKperijia KUCThb
CYy3WUJ/ICSl KpecTel]
YKPEeIuICs TT03BOHOYHUK
M3 nepeunc/IeHHBIX HIDKe IPUMEPOB MPeAKaMHU COBPEMEHHOTI0 Ue/ioBeKa ABJ/ISIIOTCS. ..
+TIUTeKaHTPOTIbI
+HeaHJepTaablibl
rapanuTeku
TIPOT/TUOTIUTEKU
JIPUOTTUTEKU
HenocpeCTBeHHO OT JPHONUTEKOB MPOU30LLIH. ..
+pamanuTexku
TOPUJUIBI
+aBCTpa/IONIUTEKN
apXaHTPOTIbI
rub0O0HbI
K ApeBHeHIINM /TI0AAM OTHOCSTCA. ..
HeaH/lepTasel]
+TIUTEKaHTPOIT
+CHHaHTPOII
KpPOMaHbOHel]|
rapanureKk
YepTaMu CX0/ICTBA Ye/I0BEKa M YeI0BeK00OPa3HbIX 00e3bsIH AB/ISAITCA. ..
+CTpoeHHe M03BOHOUHKKA
pa3BUTHE MYCKY/1aTypbl
pacronokeHue BHYTPEHHUX OPraHOB
CTPOEeHHe pa3HbIX CUCTEM OPraHOB
+Hasmmure 60p0o37 ¥ U3BU/IMH r'OJIOBHOTO MO3ra
YT0 Ha3bIBACTCA 3BOIIOUEH?
V3MeHeHUs B )KU3HU >)KUBOTHBIX U paCTeHUU
VHJUBUYyaibHOEe Pa3BUTHE OPraHU3MOB
+ucTopryeckoe HeobpaTMoe pa3BUTHE OPraHUUeCKOro MUpa
+u3MeHeHHe 0CoOu
OmKpbimble mecmoeble 3a0aHUsl:
lonosHume
IIpaMbIM C1ecTBHEM OO0PBOBI 3a CYIeCTBOBAaHUE AB/IAETCHA )
IIpasunbHbili omgem: ecmecmeaeHHblll ombop
IIporecc ncTOpUYeCKOro pa3BUTHUSA BH/IA, THIA, K/Iacca HAa3bIBAeTCsl .
IpasunbHbili omeem: ¢punozeHe3
Ha npumepe 3Tux ntun ocrpoBa I'ananaroc Y. /lapBuH 3aK/IH0UMJI, YTO CyLLleCTByeT
pacxoxieHue BU/IOB.
IpasunbHbili omeem: 8bIOPKU
O/ieMeHTapHON eJUHHULIEH IBO/TIOIMU COT/IACHO CHHTEeTHUECKOH TeOPHH YBO/TIOIMHA
SIBJISIETCA
IpasunbHbili omeem: nonyasyus
Ye/i0BeK OTHOCUTCH K THITY .
ITpasunbHblli omeem: Xopoosble
Yes10BeK 0THOCUTCH K KJ/IacCy
IpasunbHbili omeem: maekonumarouwjue
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Ye10BeK 0THOCUTCA K OTPAAY

IIpasunbHblli omeem: npumamel

MeTo/1Ka poBe/ieHUsi KOHTPOJIs

Tabsuia 6

[TapameTpbl METOUKU

3HaueHue mapaMeTpa

KomuuectBo OLIEHOK

yeTblpe

Ha3panus OLEHOK

«OT/IMYHO», «XOPOIIIO»,
«y[IOBJIETBOPUTEJIEHO»,
«HEYJIOBJIETBOPUTETbHO»

[Toporu onjeHOK

CM. KPUTEPHH OLIeHOK

[Ipepnen fyIUTE/ILHOCTY BCEro KOHTPOJIsS 15 MuUHYT
ITocnemoBaTenbHOCTb BbIOOPA BOIIPOCOB cayvaiiHasi
[IpesnaraemMoe Ko/iMueCTBO BOMPOCOB 10

Kpurepuu orjeHKU

TecTrpoBaHue poBogUTCs 110 10 cylyyaiiHbIM BOIPOCAM U3 KaXK/I0M TeMbl U oljeHrBaeTcs B 10
OasbHOM cucTeMe. Ecu CcTyieHT npaBUibHO OTBeTU/T Ha 10 BOTIPOCOB, TO OH TosiyuaeT 10
OasoB, ecnv Ha 9 BompocoB — 9 Gassios, HO 8 -8, Ha 7-7, Ha 6-6, Ha 5-5. Ecyii ipu oTBeTax Ha
TeCThI CTYIeHT noyuaeT 4 6asia, To Takasi paboTa cUMTaeTCsl He 3aUTeHHOM.

-OLleHKa «OT/IMYHO» BBICTABJISIETCS CTYIeHTY, eC/Id IIPaBUJIbHO U KOPPeKTHO BbINoIHUI 86-100 %
TeCTOBBIX 3a/laHUM;

-OLleHKa «XOPOII0» BbICTaBJISIeTCS CTYAEHTY, eC/IU MPaBUIbHO U KOPPEKTHO BhINOMHUA 65 -85 %
TeCTOBBIX 3a/laHUM;

-OLleHKa «Y/I0B/IeTBOPUTE/IbHO» BbICTABJISIETCS CTYAEHTY, €C/TU TTPaBUIbHO U KOPPEKTHO
BbINOJ/IHUI OT 50 /10 65 % TecTOBBIX 3a/laHUA;

-OLleHKa «HeY/I0B/IeTBOPUTE/IbHO» BBICTABJISIETCS CTYE€HTY, eC/Id TTPaBUIbHO U KOPPEKTHO
BbINO/HUI OT 0 10 49 % TecTOBBIX 3a/laHUI.

Bonpoce! cobecejoBanus o pasaeny: «Teopusi 3Bo/onun»
KonTpo/mmpyembie KOMIIOHEHTbI U JIMYHOCTHBIE pe3yabTarhl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-

1, B-2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02

1. B uem 3akmrouaeTcs 3BOTIOLIMOHU3M?
2. Ha yeM OCHOBBIBaOTCSI COBpEMEHHbIE [0BO/bI B [10/1b3Y 3BOJIFOLUNU?
3. [ToueMy cOBpeMeHHYI0 TEOPHIO SBOJIFOL[MY Ha3bIBAlOT CUHTETUUECKON U B UeM COCTOUT ee

OT/IMUMe OT KJIaCCUUeCKOro JapBUHHU3Ma?

4 B uem 3ak/rouaeTcs CyLIHOCTb COBPEMEHHOI0 IIOHUMaHUS TIPOUCXOKICHUS XKU3HU?

5 Kakoii Bkyiaz B pa3sutre 6ronoruu BHEC K. JIuHHeH?

6. [Touemy crcTeMy KMBOTHBIX U pacTeHHM JlamapKa CUATarOT eCTeCTBeHHOM?

7 Kak Jlamapk perman ripobsiemy " u3aMeHUMBOCTU" U " IpUcCriocobieHHoCcTr"?

8 [JOKa)KUuTe C MOMOILLbI) T€HEeTUKHW HEeCOCTOSITeJIbHOCTb (MM COCTOSITe/TbHOCTb) 3aKOHOB
Jlamapka.

9. [MpuaymaiiTe TI0 OJHOMY-ABa NpuMepa 00pa30BaHMsI OPraHOB C TOYKM 3peHUs Jlamapka
(>kenarenbHO y )KUBOTHBIX U PACTEHUH ).

10. KakoBeI npeocblIKU BOSHUKHOBeHUs yueHus Y. JlapBuHa.

11. Kak ¢opmupoBanuck 3BO/MOLIMOHHBIE Bo33peHust Y. [lapBuHa.

12. YTo Takoe UCKyCCTBeHHBIN 0TOOp, TTOpo/ia, COPT?

13. Ha ocHoBanuM yero /lapByH Ipuilies K BEIBO/Y O HAJTMUMH MCKYCCTBEHHOro oTbopa?
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14.  OxapakTepu3yiiTe MOHSTHE «HAKAIUIMBAOLee JeliCTBHe 0TOOpay.

15. Kak mpou3BoUTCsl UCKYyCCTBEHHBIN 0TOOP?

16. YcnoBus, 6/1aronpUsSTCTBYIOIINE TIPOBEIEHHUIO NCKYCCTBEHHOT0 0TO0pa 110 [IapBUHY.

17. KakoB MexaHM3M IOpO1000pa3yoI[ero U COPTOoOpa3syoIero AeHCTBUS UCKYyCCTBEHHOTO

orbopa.

18. B uyem mnposBisieTcs B3aUMOCBSI3b U3MEHUMBOCTH, HaC/Ie[CTBEHHOCTU M UCKYCCTBEHHOI'O
orbopa.

19. HazoBuTe (hopMbI HCKYCCTBEHHOTO 0TOOpa 1o lapBUHY.

20. B ueM oT/iuve BUZIOBBIX afjanTaljiid OT OPraHU3MeHHBIX?

21. BbipabaThiBaeT /i BUZ KaK OHOJ/IOrHUecKasi CUCTeMa CIieljdaibHble "BUIOBbIE afjanTaijuu’
WJIM TIPOCTO AN Talliy OT/e/IbHBIX 0CO0el 0Ka3bIBatOTCS TTOJIe3HBIMHU [IJ1s1 BU/jA?

22. MO>KHO /11 3BOJTFOLIUIO OTKCATh Kak TMPOLecC ajarnTalyun?

23.  KakoBBI 3aBUCUMOCTH MEXXY eCTeCTBEHHbIM OTOOPOM U aIalTUPOBAHHOCTHIO?

24.  IlepeumcivTe 3Tarbl pasBUTHs OPraHUUeCKOro MUpa.

25.  HasoBute (opmMblI U3MEHUMBOCTH U JlaliTe UX XapaKTepPUCTHUKY.

26.  Ha3zoBure opMbI eCTECTBEHHOTO 0TOOpPA U MIPUBEJUTE TIPUMEPBI.

27.  TlpuBeauTe TpUMephbl MPUCIIOCOOIEHHOCTU OpraHM3Ma K YC/IOBUSM BHeLIHel cpefbl U
JIOKa)kKuTe eé OTHOCHUTEe/IbHOCTb.

28.  KakoBa uctopusi popMUPOBaHUs MIOHATHS O BUJIE.

29. CdopmynupyiiTe coBpeMeHHbIe Mpe/cTaB/ieHus 0 Bue. [alite onpe/jesieHre MOHITUS
"BUn".

30.  KakoBbI OCHOBHbIE CBOMCTBA BU/IOB U UX OCHOBHbIE KDUTEPUHU.

31.  [lpuBexuTe MONyJSALMOHHYIO CTPYKTYPY BHJA.

32.  Tlouemy MOMyJISIL{UU TIPEJCTAB/ISIIOT COOO0M 371eMeHTapHbIe 3BOTIOLIMOHUPYIOIIHe

CTPYKTYPHbIe eZIMHHUL{bI IBOJTFOLIMOHHOTO Mpoliecca?

33.  Yro nipejcTaBsitoT COO60M BHYTPUBHUIOBbIE TPYIITIMPOBKH - TTO/IBU/IbI, TIOMYJISLIH,
Pa3HOBUAHOCTH, - TOJIBKO 3aUaTKU HOBBIX BUJIOB WK 3TO U (DOPMBI CYIIIeCTBOBaHUs BU/A B
TIpUpOo/e, TIPOsIBIeHKe ero TPUCoco0ieHust K cpefie 0OUTaHus?

34. KakoBa posib pa3HbIX (POPM U30/SIL[HUH B IBOTHOLIAN ?

35. Yem 3aBepiiiaeTcsi MUKPO3BOJIFOLIMOHHBIN TpoLiecc?

36. Ha3oBuTe OCHOBHBIE TTyTU BU/J000pa30BaHUsI.

37. [Tepeunicivire KpUTEPUU BUJA.

38. Kak K. JIuHHer yanock 10Ka3aTh peajibHOCTh M YHUBEPCA/JIbHOCTh BHU1A?

39. KakoBo coBpemeHHOe roHMMaHue Buza? [ToueMy B HacTosilee BpeMs CyLeCTBYeT MHOTO
orpe/iefieHUN BUja?

40. Yro orpezensieT TeMITbl BUI000pa30BaHUS?

41. YKakuTe B ueM OT/IMUHe Teorpadrueckoro BH1000pa30BaHMsl, OT IKOJIOTHUeCKOTO.

42. KakoBa roc/ieioBaTe/TbHOCTh BO3HUKHOBEHUSI M30JISIL[UOHHBIX 0apbepOB MPH Pa3/IMUHbIX
criocobax BUA00Opa3oBaHUs?

43. Kakuie (hakTopbl 5BOJIIOLIMY UMEIOT 3HaUeHWe U KaK OHU JIeHCTBYIOT B IpoLiecce
BUZ000pa3oBaHus?

44. "OBOMIOLMSA  JKU3HM Ha  3eM/le  COMpPOBOXKJAnach  Iapayle/lbHOM  3BOMIOLMEN
WHAUBUYyanbHOro passutus”. Kak Bel 310 noHuMaere?

45. Kak Brl moHumaete npuHLI guddepeHManyiy U uHrerpaiui? OObsSCHUTe OHTOreHe3 U
¢unoreHes ¢ MOMOILBIO 3TUX MTPUHLIUIIOB.

46. CpaBHuUTe 3Tarbl OHTOTeHe3a, Bbl/ie/isieMble O0TaHUKaMH U 300JI0TaMH.

47. KakoBbI Kap/IMHa/IbHbIE TTYTU 5BOJIFOLIMA OHTOT€He30B PACTEHUU U KUBOTHBIX ?

48. UTo 3HAUMT " 3BOJIIOLIUSA IBOTIOLMU"'?

49. Kak Bbl moHMMaeTe HeOrpaHUYeHHOCThb 3BOJIFOLIMOHHOTO TpoLiecca?

50. B uem cnenrika 3BOFOLMM pPaCTEHUNA?

51. Ha3oBuTe rjiaBHble HalpaB/IeHUs B 9BOJIIOLUY, [IPUBeUTe [IPUMepBbl.
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52. [Haiite onpefieieHMe MakpO- U MHUKPO3BO/IIOLMU. KakOBO COOTHOLLIEHHWE MeXy Makpo- U
MHKPO3BOJ/IFOLIEN?

53.  HasoBure s/1eMeHTapHble eIMHULIbI, SIBJIeHUS], MaTepyan U (aKTopbl 3BOJIHOLUH.

54. Havite omnpejeneHUs aHareHe3a M KiaagoreHe3a. EcTb /M pa3sHUlla MeXIy STHMU
rporieccamu?

55. YTo BbI 3HaeTe 0 CKOPOCTH 3BosoLMU? Kak Bbl MOHMMaeTe MeXaHW3M BHZI000pa30BaHuUs?
56. OO6patvma s 3BosTrOIMA? [loueMy BUZBI YCTOMUMBBI, KAKOE 3TO MMEeT 3HaueHue Jisi
3BOJIFOLIUM?

57.  IlpoucxoauT 1 06pa3oBaHKe HOBBIX BU/IOB B COBPEMEHHYIO 30Xy ?

58.  MO>KHO /i1 CUATaTh HOBBIMH BU/IaMU OPTraHU3Mbl, CO3/laBaeMble TeHHOU U KJIeTOYHOU
HWH)XeHepuren?

59. KakoBa poJib TeOpHH 3BOJTIOLIMN B OHMOJIOTMH U B TIPAKTUUYECKOH /IeITe/IbHOCTH UeI0BEKa,
CBSI3aHHOM C PaCTeHUSIMU U )KUBOTHBIMU?

60. Korga cranu uWHTepecoBaTbCsi TPOUCXOXKAeHHeM uesioBeka? I[loueMy mpoGsieMbl
AHTPOTIOTeHe3a M pacoreHe3a MPUBJIEKAI0T Takoe 00/IbIlIoe BHUMaHKe ceivac?

61. B uem 3ak/rouaeTcs KOHLeNLUsI JKUBOTHOTO TPOMCXOXKAeHUs1 uenoBeka? VMeer s OHa
JloKa3aTtenbcTBa? V3BecTHbI /1 Jpyrue (anbTepHaTHBHbIE) KOHLIENLN ?

62.  HasoBuTe CBOICTBa, IO KOTOPbIM YejiOBeKa OT/IMUYAOT OT J>KUBOTHBIX. Moryt
COBpeMeHHbIe UesioBeKooOpa3Hbie 06e3bsiHbI 3BOJIFOL[MOHUPOBATh B CTOPOHY UesioBeKa?

63.  KakoBO 3HaueHMe UCKOIaeMbIX OCTaHKOB B U3yueHUH aHTpornoreHe3a? KakoBa posb Ipyrux
610/I0THYeCKUX HayK B U3yUeHUH aHTpoIioreHe3a?

64.  HaszoBuTe OCHOBHBIE 3Tarlbl aHTponoreHe3a. Mo)XHO /I IOCTPOXTD 3BOJIIOLIMOHHBIE PSIJbl B
TIPUMEHEeHNH K YesIOBeKy?

65.  Kakoe 3HaueHHe B 3BO/IIOLMM Ye/IOBEKA MMeJIO TOsIBJIeHHe TIPAMOXOXKIEeHUsI U pa3BUTHe

r'OJIOBHOI'O MO3ra?

66. B uem 3akmouarorcsi ocobenHoctu H.habilis, kakoB ero Bo3pacT ¥ MO>KHO /i CUATAaTh €ro
9BOJTIOLIMOHHOM JIMHUeN Ha 1yTy K H.sapiens?

67.  Ilepeuncnure dakTOpHI aHTpPOIIOreHe3a, 06paTHB BHUMaHKe Ha crieliuduyeckue.

68. Korga u Kak ecTecTBeHHbI OTOOp [eliCTBOBan B 3BOJIIOLIMM ueoBeKa? [leficTByeT /u
ceMiyac eCcTeCTBeHHBIN 0TOOP B MOMYJIALMAAX UeoBeKa?

69. KakoBa po/ib TpyZia B aHTpOIoreHe3e?

70.  Kak BbI TOHUMaeTe OGMOOTMYeCKYIO U COLIMAIBHYIO CYIIIHOCTb UesioBeKa?

71. EcTb 1 pa3HuLa MeXay TepMUHAMU «BUI» U «paca»? Eciu uMeeTcs, TO TIOKaKUTE ee Ha
JIByX-Tpex Ipumepax.

72. [TpuBeauTe cyllecTByIOLMe KaaccUpUKaluu pac. Ha3oBuTe OCHOBHbIe packl poja

yejioBeueckoro. UTo BK/IabIBAlOT B TOHATHSI «CTapble» U «HOBbIe» pachkl? C KakoW CKOPOCTBIO
MPOUCXOJUT pacoreHes?

73. [Tepeuricivte akTopel pacoreHe3a. B ueMm 3ak/iouaeTcsi pas3ivude B JeMCTBUU
eCTeCTBeHHOT0 0TOOpa MpHY BH000pa30BaHUU U pacoreHese?

74. CylLecTBYIOT JId «4UCThIe» pacbl? B ueM 3akiroyaeTcss HayyHasg HeCOCTOATEeIbHOCTb
pacusma?

75. UTO nNOHMMAKT MOJ KOHCTUTYLMOHaAbHBIMU THINaMu Jrofen? Kakue Bbl 3Haete
K/lacCU(UKaALMY KOHCTUTYL[MOHAIbHBIX TUTIOB U HACKOJIbKO OHU COBEpIIIEeHHbI?

76. Urto BBl MOHKMMaeTe MO/, reorpaduyeckoii U3MeHUMBOCTBIO uesioBeKa? EcTb u pasHulia
Mexay reorpadryeckoi U 3K0/I0TUUeCKOW U3MEeHUMBOCThIO UesioBeKa?

77. [Havite ompezeneHVe TMOHATHAM «akKcenepalys» W «CeKYJSPHbIM TPeHJ» U MpUBeArTe
COOTBETCTBYIOLL[He [IPUMEePBI.

78. He yracuer mu B Oyzayujem Buz H. sapiens mogo6HO ToMy, Kak B XOfie SBOJIIOL[UM YTaCau
MHOTHe BU/bI IPYTUX KUBBIX CYLL[eCTB?

79. Kakue Bbl 3HaeTe ruroressl 0 IPOUCXOXKAEHUU KU3HU Ha 3emiie?

80. B uém cyTb runoressl CaMOIIPOU3BOJIBHOIO 3aPOXKAEHUS XKU3HU?
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81. B uém cyTb runoress! naHcriepMuu?

82. B uém CyTh runore3sl GMOXUMHUECKOU IBOJTFOLIAHN?

83. B uéM CyTb rumnore3bl abMOreHHOTO 3apOXKAE€HUS KU3HU ?

84. OxapakTepu3yiTe 3Tall XUMUUYECKON 3BOTIOIMY U OUOIOTUUeCKUH 3Tar SBOJIIOIUH.
85. B uém cyTb runoress! IPOUCXOXKAEHUS SYKapyuoT?

86.  Hasosure ocHOBHBbIe 110/10)KeHus1 Teopuu Y. [lapBrHa.

87.  OxapakTepu3yiTe BHJ, er0 KpUTEPHUHU.

88. [aiiTe XapaKTepUCTUKY TOMYJSILUN U 0XapaKTepu3yiTe reHeTUueCKUil COCTaB
MOMYJISILIUN.

89.  IIpuBeauTe XapaKTepUCTHKY OOpPBOBI 3a CyIlleCTBOBaHKE U OXapaKTepu3yiTe ee (hOPMBI.
90.  /[laiiTe XapaKTepHUCTHKY eCTeCTBeHHbIN 0TOOp. Kakue Gopmbl ecrecTBeHHOr0 0TO0Opa BaM
W3BECTHBI?

91. OxapakTepu3yiiTe CTaiui BUI000pa30BaHusl.

92.  OxapakTepu3yiTe MaKpO3BOJIIOLIMIO.

93. Ha3oBuTe TUIbI 5BOMIOLMOHHBIX U3MEHEeHUM.

94. OxapakTepu3yiiTe rjiaBHble HarlpaB/ieHUs IBOJIIOLIMM OpPraHM4eckoro Mupa.

95. OxapakTepu3yiTe OCHOBHbIE TTyTU 3BOJIIOLIUU.

96. OxapakTepu3yiTe MpoLiecC UCTOPUUECKOT0 pa3BUTHsI OpraHrM3Ma

97.  OxapakTepu3yiTe NpoLecc UHUBHYalbHOrO Pa3BUTHUS OpraHu3Ma

98.  IlpuBejuTe XapakTepyUCTHUKY KOHBEPreHLIMU U JUBEPreHLUH, B UeM UX CXO/CTBA U
pasnuuus

99.  Kak nwia 3BosroLys npumaToB. Ha3oBHUTe OCHOBHBIE 3Taribl 3BOJFOLMM UeoBeKa.

100. B uém CcX0ACTBO U pa3/iduMe yeyioBeKa U ero OyIMXauIInX 3BOMIOLIMOHHBIX PO/ICTBEHHUKOB
13 KUBOTHOT'O MMpa?

101. TIpuBeguTe XapaKTepHUCTUKY COBPEMEHHOTrO 3Tarla Pa3BUTHs Ue/l0BeUeCTBa.

102. TIpuBenuTe XapaKTepUCTHKY UeslOBeUeCKUX pac. B uém oracHOCTh pacu3ma?

Tabmuma 7
MeTo/MKa TIPOBe/IEHHs] KOHTPOJIS

ITapameTpbl METOIUKU

3HayeHue rapaMeTpa

KommuecTBO O11€HOK

yeTbIpe

Ha3BaHus o1jeHOK

«OT/IMYHO», «XOPOIIIO»,
«YIOBJIETBOPUTE/IbHO»,
«HeyIOBJIETBOPUTE/IBHO»

IToporu ornjeHOK

CM. KPUTEPUU OLIEHOK

IIpenen nuTeILHOCTHA BCETO KOHTPOJIS 20 MUHYT
ITocnemoBaTenbHOCTb BEIOOPA BOTIPOCOB ciyyvaiiHas
IIpenyiaraeMoe KOJIMUeCTBO BOTIPOCOB 3

OreHka "OT/IMYHO" CTAaBUTCS, eC/IM CTYJEHT: MOKa3bIBaeT ITyOOKOe M TOJHOe 3HaHhe U
MOHVMMaHKe BCEero NMporpaMMHOr0 MaTepuasa; MOIHOe MOHMMAaHWe CYLHOCTH pacCMaTpyBaeMbIX
MOHATHM, SIBJIGHWA M 3aKOHOMEPHOCTeW, TeOpWH, B3aUMOCBsI3ed; yMeeT JaTh IMOJHBIA U
MpaBWIbHbIM OTBET Ha OCHOBE W3yYEHHOrO MarTepuasa; BbIJE/STh TJIaBHbIE I[10JI0XKEeHUs,
CaMOCTOSITe/TLHO TIOATBEP)KAATh OTBET KOHKPeTHBIMHU TTpUMepaMu, hakTaMu; 0MyCKaeT He Oosee
OZIHOTO HeJJ0uéTa, KOTOPbIM CaM MCIIpaBJ/IsieT MoC/Ie 3aMedaHus nperozaBaTeris.

OreHka "XoOpouo" CTaBUTCS, eC/IA CTYZEeHT: AA€T MOJIHbIM U MPaBU/IbHBIA OTBET Ha OCHOBE
M3YUeHHbIX TEOpWH; MaTepuas H3/araeT B OMNpeJeéHHOW JIOTMYeCKOW MOC/Iel0BaTe/IbHOCTH U
JIOTTyCKaeT He3HAUUTe/TbHbIe OITMOKY U HeJJOUETHI TIPU BOCTIPOU3BE/IEHUH U3YUeHHOT0 MaTepHralia,
He0OoJIbIITFe HETOYHOCTH TTPH UCTIOIb30BaHWHM HAayUHBIX TEDMUHOB UM B BBIBO/IaX, 0000II€HUSIX 13
HaO/TIFO/IEHUH, KOTOpble MOXKeT UCIPaBUTh CAMOCTOSITE/IbHO TP HEeOOJIBIION — TTOMOIIH
rperno/iaBaTe’is.
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OueHka "yZI0B/IeTBOPUTE/IBHO" CTAaBUTCS, €C/IM CTYEeHT: yCBauBaeT OCHOBHOe COZiepyKaHue
yueOHOrO MaTepuana, HO WMeeT TMpo0enbl, He TMPEeMNSITCTBYIOIINE [a/TbHeHIeMy YCBOEHHIO
MIPOrpaMMHOr0 MaTepuasa; u3jaraeT marepuan (parMeHTapHO, He BcCerja IOC/Ie[0BaTe/bHO;
cabo aprymeHTHpyeT BBIBOABI U 0000IIeHus], AOMyCcKaeT OMMOKU TIPU UX (HOPMY/IHMPOBKE; He
WCIIOJIb3yeT B KauecTBe JIOKa3aTe/lbCTBa BHIBOABI U 00001[eHMs U3 HaO/O/IeHNH, OIBbITOB WU
JIOTTyCKaeT OIIMOKY TPU UX U3/I0KEHWH; JaéT HeueéTKHe OTpe/ie/ieHusl TIOHSITHH, I0MyCKast OfIHY -
JBe rpyObie OmHOKH.

OrieHKa "Hey[0B/IeTBOPUTE/ILHO" CTaBUTCS, €C/IU CTY[eHT: He yCBauBaeT U He pacKpbiBaeT
OCHOBHOE COZlep)kKaHWe MaTepvasna; He 3HaeT WIM He T[IOHMMaeT 3HAauWTeslbHYI0 YacTb
MporpaMMHOIO MaTepuaja B Ipefieslax II0CTaB/AeHHbIX BOMNPOCOB; He JefnaeT BbIBOJOB U
0000111eH1H; UMeeT y1abo cHOpMHUPOBaHHBIE W HETIO/HbIE 3HAHUS, He YMeeT TIPUMEHSITh UX TIPU
pellleHMA KOHKDPeTHBIX BOIIPOCOB, 3ajlay, 3aJaHuii 1Mo obpaslly; Npyd OTBeTe Ha OJWH BOMPOC
JornyckaeT 0Oosiee ByX rpyObIX OLIMOOK, KOTOpble He MOXKET HMCIIPaBUTh AaXe TPU TOMOIIU
rperno/aBaTe’isi.

Paspen 4.
«IKoI0TuNA»
KonTpo/mmpyeMble KOMIIOHEHThI U JIMYHOCTHBIE pe3yabTarhl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-
1, B-2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02, OK-07

@DoH/I, TeCTOBBIX 3a/IaHUM 110 pa3zeny: DKOIOTUs
Bblbepume 00uH npasuibHbIli 6apuaHm omeema
3a cuet (poTOCHHTE3a, MPOUCXO/AIIET0 B K/IeTKaX pacTeHUH, Bce OpraHu3Mbl Ha 3emJie

o0ecrieunBarOTCA

MUHepanTbHbIMUA COJISIMU

+ KuCj10pogoM

rOpMOHaMH

(dhepmeHTaMU

YKakuTe 0noruueckui pakrop:

CBeT

BeTep

+ Bo30OyguTenu bose3He

rpaj

Y cToiuMBOCTH GHOLIEHO30B OTpeAe/IsIeTCs. . .
+BBICOKMM OHopa3Hoobpasrem

HU3KUM O1opa3HoobOpasreM

KOPOTKUMH LIETISIMH TTUTaHUS

OTCYTCTBHEM MEXIIOMY/ISILIMOHHBIX CBsI3ei

I'a3oBas GyHKIHA )KUBOTO BelecTBa B 6uocgepe 00yc/10B/1eHa ClIOCOOHOCTHIO OPraHU3MOB
+TI0TJION[aTh U BBIJIEJIATH KUC/IOPO/, YTIeKUC/IBIN ra3
HaKaruiMBaTh pa3/IMuHbIe BeljeCcTBa

obecrieunBaTh MOTOKW SHEPTUU

pa3pyliaTh U riepepabaTbiBaTh OPraHUYeCKUe OCTaTKU
Ykaxurte abuoruueckue pakTopsi:

+ cBeT
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BO30yauTeM Oose3Hel
MyTyaausM
cuM6O103
OcHoBHbIe aTMOoC(hepHbIe ra3bl — KHCJIOPOA U a30T — SBJ/ISIFOTCS Pe3y/IbTaTOM BY/TKaHUUeCKOU
aKTUBHOCTU 3eMJIU
aHTPOTIOTeHHOM ZIesITe/TbHOCTH
B3aUMOJeNCTBYsI Oochepsl C KOCMOCOM
+ (YHKL[MOHUPOBAHUS )KUBOT'O BeIlleCTBa
CB000/iHO )XUBYIIMI OpPraHU3M, MUATAKIIMUICA JPYTMMH )KHBOTHHIMH OPraHH3MaMH,
Ha3bIBaeTCsl
CUMOUOHTOM
rapasuTom
KOMMeHCasioM
+XMIIHHKOM
TepMHUTBI M KT'YTHUKOBBIE, 00MTAIOIIMe B MX KUIIEYHUKe W Pa3/iaramlnue KJ1eT4aTKy MU
A0 caxapa, CTyHalT B TeCHble B3aMOII0/1e3HbIe B3aUMO/IeHCTBHs, Ha3bIBaeMbIe. ..
aHTHOM030M
XUI[HUUECTBOM
+ cumbro3om
rapa3suTU3MOM
BuoTHyeckue CBS3M MeXAY JIbBOM U aHTU/IONOM XapaKTepH3ylTCcs Kak...
+«XUILL[HUK-)KEPTBa»
«T1apa3uT-X035TUH»
«OXOTHHUK-ZI00bIUa»
«XUILHUK-XULL[HUK»
B pe3ynbTare cpacTaHusi MuLie/ s rpufa ¢ KOPHSMH /iepeBa 00pa3yoTcsa
rpubHULIA
+ MHKOpHU3a
TIOJJOBOE TeJI0
HOJKKa rprba
EcTecTBeHHbIEe JKOCHCTeMbI B OT/IHYHE OT HCKYCCTBEHHBIX...
+He CriocOOHBI K CaMOperyJIsiLUU
He 3aBUCAT OT BHEIHUX (PaKTOpOB
CTIOCOOHBI K CAaMOPeryJISILN
HYKZIAIOTCS1 B YTIPaBJIEHUM CO CTOPOHBI YesioBeKa
Co3aHHbIe Ue/I0BeKOM 0MOoLeHO3bI (110JIs1, Cajibl, OTOPOABI) M0 CPABHEHHIO CO CXOJHBIMH C
HUMH NPUPOJHBIMHU 0MOLIeH03aMH (JIyra, CTeINH, jieca) XapaKTepU3yHTC. ..
BBICOKOW yCTOWYUBOCTBIO
OoraTbIM BUZIOBBEIM pa3HoobOpa3rem
+0eIHBIM BH/IOBBIM COCTaBOM
CJI0)KHOM BHU/JJOBOU CTPYKTYpPOH
Bosibmasi yactes B Tponocdepe NpuxoAUTCA Ha
YTJIEKUCIIBIN Ta3
030H
+a3or
KUCTIOPOZ
HwxHss yacTb atMocdepbl Ha3bIBaeTCs
+Tpornocdepa
roHocdepa
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cTparocdepa

Me3ocdepa

IIpu KakoM cojiep)KaHNU KUC/I0po/a B arMoc(epe NpeKpaniawTcs 0CHOBHbIE NPUPOJHbIE
MPOLeCCHI - IbIXaHue, FOpeHue, THueHne

79%

21%

+16%

1%

VicTouHHKOM 00pa30BaHMs 030HA ABJISIETCSA

BOJZIA

YTJIEKUCIIbIN ra3

+KUCII0pO],

BOZIOPO/,

Y aep)kaHue 3HaUMTE/TBHOM YacTH Tensi0Boi 3Heprur Co/iHIA Y 3eMHOM IOBEePXHOCTH
Ha3bIBaeTcH ...

+«I1apHUKOBBIM 3((HeKToM»

Pa/IM0aKTUBHBIM 3arpsi3HeHueM

pa3pylleHreM 030HOBOT'O CJI0st

CTUXUMHBIM Oe/iCTBHEM

Ycunenne «napHUKOBOro 3¢¢exra» NpoUCXoUT BC/IEACTBHE YBeJTUUEeHHUS BHIOPOCOB ...
+ IMOKCHJa yriepojia U MeTaHa

KHC/I0PO/ia ¥ BOJSTHBIX TTapOB

asoTa M 030Ha

CBUHILIA U CephI

YrieKuc/ibId ra3s Bbijie/isieTcs B pe3yJbTare....

+ropeHus

dboTocuHTeE3a

ViCTlapeHus BJlaru

paspylLleHus: 030HOBOIO C/1051

OCHOBHBIM HCTOYHUKOM aHTPOIOTreHHBIX 3arpsi3HeHUH AIBJISIeTCS
NIPOMBILI/IEHHOCTb

XUMHYecKas

+OKUTaHWe YIylepo/icoZiep kKalliero TorivuBa

I'ugposHepreTrika

ITapHukoBbId 3()eKT BO3HUKAeET B pe3ybTare ...

VICUYe3HOBEHMS TPOITMUECKUX JIeCOB

+HapyIeH!s T7100a1bHOT0 SHEePreTHYecKoro banaHca IiaHeThl
VICTI0/1b30BaHKS a/IbTePHAaTUBHBIX UCTOYHUKOB SHEPrUU

paspylleHus: 030HOBOTO C/I0s1

TasHUe BeuHOI Mep3/I0ThI 0y/JeT yCyry0/aTh MapHUKOBBIN 3Q(eKT, TaK Kak U3 OTTasABIIUX
rPYHTOB B arMoc(epy OyAyT mocTynars ...

+YIJIeKUCIbIN a3 U MeTaH

dbropubl

OKCH/[ibI Cepbl

OKCHJbI a30Ta

ITo nporHo3am yueHbIX, B pe3y/ibTaTe NapHUKOBOro 3¢ dexTa K1umar 3emM/iu B TeueHHe
ommkanmmx 50 et ...

CTaHeT YMepeHHO KOHTHHEeHTa/TbHbIM

OCTaHeTCsl HeM3MeHHbIM

+roTernsieer

10X0J10JaeT
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Bosbine Bcero B pe3y/ibTaTe aHTPOINOT€HHOM /1eATe/IbHOCTH BbIOPAaChIBAeTCH ...
¢dbpeoHoB

3aKHCH a30Ta

+YIJIeKAC/IOr0 rasa

MeTaHa

B pe3ynbTaTre napHuKoBoro 3¢¢ekxra pa3orpeBaHue HIHKHUX C/I0eB aTMOC(hepbl
MPOUCXO/MT 3a CUeT...

CepoBOZIOpozia

MeTaHa

OKMCJIOB a30Ta

+YIJIeKACIIOr0 rasa

OCHOBHBIMH HCTOUYHHKAMH MOCTYIVIeHHs B atMocdepy rasa MeraHa fAB/ISAIOTCA ...
MYCTBIHM U TOJTyIyCThIHH

JleCHble MaCCHBbI

+60s10THUCThIE PaliOHbI

CTerHble PaliOHBI

«[TapHukoBbIH 3(eKT» - 3TO0...

BO3HUKHOBeHHe B aTMoC(epe 30H C TTOHW)XeHHOW KOHLIeHTpal[iel yrieK1caoro rasa
pasorpeB aTMOcdepbl 3eM/1 TTPU U3BEeP’KeHUU BYJIKAHOB

+TIOBbIILIEHUe CPeJjHel TeMIiepaTyphl 3a CUeT MOTJIOolIeH sl aTMOC(epoi
MH(ppakKpacHOro usnyuyeHus Harpetoi ComHueMm 3emid

pa3zorpeB MHMpOBOro OKeaHa U yBeJIiueHHe UCIlapeHUsi BOJbl

Hau6o/ib11as1 KOHIIeHTpaIusi 030Ha HabJ1rojaercs B...

Tpornocdepe

+cTpatocdepe

ruzipocdepe

Me3ocdepe

O30H B armoc¢epe o6pa3oBasics B pe3y/bTare Npeodpa3oBaHus ..

t+Kuciaopoza

YTJIEKUCIIOTO Ta3a

MeTaHa

asoTa

O30HOBBIH C/10M 3a/iep>KUBaeT MPOHUKHOBeHHeE K 3¢eMHON MOBEPXHOCTH. ..

+ JKeCTKOro y/JbTpa(uoaeTOBOIr0 U3IyUeHUs!

MSTKOT'O Y/IbTPa(roseToBOro U3iyveHus

BU/IIMOM YaCTH CIeKTpa

MH(}PaKpacHOT 0 U3yueHust

@®aKTOpOM, OrpaHMYHUBAIOIUM BepXHHUH Mpe/e >Xu3Hu 0uocdepsol, AB/IAETCA ...
+ UHTEHCHUBHOE YJIbTPa(roIeToBOe U3/lyueHne

BbICOKasi TeMIiepaTypa

BbICOKAsi BJIa)KHOCTh

HU3Kasi TeMriepaTypa

Hau0oJ/1ee onmacHbIMH /11 Ye/I0BeKa MOC/Ie/[CTBUSIMU UCTOLEHHUS 030HOBOTO CJ/IOS SAB/IAIOTCS
MCUXUUeCKre OTK/IOHeHUsI

0’KOTU KOXKM U TJ1a3

+pak KOXKU U KaTapakTa a3

HapyIeHus: MeTabo/M3Ma

«O30HOBBIE ABIPBI» — 3TO 00/1aCTH aTMOC(EPHI C 030Ha.

+ MIOHIKEHHBIM CO/lep’KaHueM

TMOBBILLIEHHBIM CO/IeP’KaHheM
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Pe3KNMH KoJie0aHUSIMU COJIep>KaHUS

MIOCTOSIHHBIM CO/lepyKaHreM

Y cyrybsieHne npo6/1eMbI HCTOIEHHS 030HOBOI'O C/IOS MPOUCXO/JUT B C/IEAACTBHE ...
+YHUUTO)KEHUs1 JIECHBIX MaCCHBOB

3aXOpPOHEeHUsI Pa/IM0aKTUBHBIX OTXO/I0B

3abo1auMBaHus TePPUTOPUI

WCTOLLeHHs] IPUPOJAHBIX PeCypCcoB

IIpu yBe/lMUeHNH NOTOKA y/IbTPa(1o0/1eToOBbIX Iydyeidl BC/IeACTBHE pa3pyllieHHs 030HOBOI'0
CJ1051 YBe/IMYMBAETCHA PUCK 00pa30BaHusl y JTI0/ei

azanTaui

+ pakoBbIX 3ab0/ieBaHUM

O)KUPEeHUst

NleroyHbIX 3a00/1eBaHUM

KoMOMHaLMs CyXUX U MOKPBIX 0CaX/AeHHI Y MOT/IOLIeHHs] KHC/IOT H KHC/IOT000Pa3yloIux
BelllecTB BO/IM3M 3eMHOM MOBEPXHOCTH WIH HAa Hel Ha3bIBaKOTCA (eTcs) ...

+ KMCJIOTHBIMU OCaJiKaMU

TIPOMBIII/IEHHBIM CMOTOM

(hoTOXMMHUECKUM CMOTOM

TePMUUECKON UHBepCHen

MakcumasibHasi pa3oBasi ¥ Cpe/JHeCyTOUHasi pe/ie/IbHO JOMyCTUMbIe KOHLIeHTPaluu
yCTaHAB/IUBAKTCS A/ ...

aTMocdepHOro Bo3ayxa

BO3/IyXa C/Ty>KeOHBIX TTOMeIIeHH

+ BO3/lyXa MPOMBIII/IEHHBIX 30H

BO3/lyXa >KUJIbIX TTOMeLeHUI

JIbIpbI B 030HOBOM CJI0€e BIiepBbIe ObI/TH 00HapYy)KeHbI Haj,

CILIA

Poccueii

+ABcTpanuei

AHrnven

ITo MHeHHI0 00/IBIIMHCTBA YYeHbIX, «030HOBbIE JIbIPbD» 00pa3yoTcs B pe3y/ibTaTe
AHTPOMOreHHBIX BHIOPOCOB

+(dpeoHoB

[IMOKCH/Ia Cepbl

yTJIEKUCIIOTO Ta3a

MeTaHa

JKuBble opraHnu3Mbl, Co3/jalolile NepBUYHOE OpraHuvecKoe BelecTBO U3 HeOpraHu4ecKoro,
Ha3bIBAKOTCA ...

+ NpoAyLieHTaMU

KOHCYMeHTaMH

pezyLieHTaMu

duTodaramu

PacceuBaronias ¢pyHKIUs )KUBOT0 BellleCTBa NMPOSIB/IsAETCS yepes3 AesATe/IbHOCTh
OpraHu3MoB

TpoUUeCKyro

+TpaHCIIOPTHYIO

MH(OPMaLIMOHHYIO

KOHL|€HTPaLMOHHYO

cpezfonpeoOpa3yroIyto

K armocdepHOMy ra3y, umeroiiee 0MOreHHOe MPOMCX0XK/JeHHUE, OTHOCHTCA. ..
+yTJIeKUC/IbIM a3
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OKCHU[, Cepbl
OKCH/J, a30Ta

BOZIOPO/,

B ¢popMupoBaHNU Kap0OHATHBIX 0CA/{0YHBIX MTOPOJ YYaCTBYHOT. ..

+¢opamuHuepsI

pbIObI

[IMaTOMOBBIE BOZOPOC/IU

TITUL[BI

K MuKpoopraniusMam, pa3/jiarawiiuM opraHuyecKye BelljeCcTBa MOUBHI C Bbljie/IeHHeM
aMMHaKa, OTHOCATCA. ..

+aMMOHU(UKATOPHI

JeHUTPUPUKATOPEI

HUTPUPUKATOPBI

a30TO(HKCaTOPbI

K MuKpooprasiu3MaM, BOCCTaHAB/IMBAKIIMM HUTPUTHI U HUTPATHI 0 MOJIEKY/IIPHOTO
a30Ta, OTHOCATCH. ..

+1eHUTPUUKATOPbI

aMMOHU(UKATOPbI

a30To(UKCaTOPbI

HUTPOPUKATOPHI

K u3Bep)XeHHBIM NMOP0/iaM, IBJISIIOIIMMCS HCTOYHUKOM HeopraHuueckoro ¢ocdopa B
KPYroBopoTe, OTHOCATCH. ..

+anaTUThbI

dhochoputbl

Cy/Ib(PUabI

KapOOHaThI

K armocdepHoMy rasy, umeroiiee 0MoreHHoe MPOMCX0XK/JeHUEe, OTHOCHTCH. ..
+KHCI0POJ,

BOZIOPO/,

revi

aproH

K rasoBomMy THIly KPyroBOpOTa BelleCTB OTHOCUTCSI KPYroBOpOT...

cephl

CBHHLIA

KpeMHUs1

+a3oTa

K rasoBomMy THIIy KPYrOBOpPOTa BelleCTB OTHOCHUTCSI KPYroBOpOT...

BO/IbI

cepbl

docdopa

+yrijepoza

Pa3/iokeHHe opraHUYeCcKUX BellecTB 0 HeopraHu4eckKux B IMpoijecce KPyroBopora
BelleCTB 0CyLeCTBJ/ISIeTCH. ..

MpoJyLieHTaMu

KOHCymeHTamH 11 opsifika

KOHCyMeHTaMHu I nopszka

+peayLieHTaMu

K Mukpooprasu3mMam, OKUC/ISAIOIMM HOHBI aMMOHMSA /10 HUTPUTA WM HUTPHUTA /10 HUTPATa,
OTHOCATCHA...

aMMOHU(UKATOPbI

a30To(UKCaTOpPbI
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+HUTPUPUKATOPEI

JeHUTPUPUKATOPEI

OHeprus CoJIHI|a CBA3aHa PacTeHUsIMH B BHJe. ..

CyIb(pUTOB

dochoputon

CUJTUKATOB

+Topda

CHHTe3 OpraHnuyecKux BelllecTB U3 HeOPpraHuuyecKUx B MpoLecce KPyroBopoTa BelecTB
OCyIL|eCTB/IAA€TCH. ..

KOHCyMeHTaMu

pefyLieHTaMu

JleTpyurodaramu

+TIpoAyLieHTaMu

HauMmeHb111eli aKTUBHOCTBIO B0O/J000MeHa B KPYrOBOPOTe BO/bI OT/IHYAKOTCAL. ..
aTMocdepHasi Bjiara

peuHbie BO/[bl

ToYBeHHas BJjiara

+TI0/ISIpHBIE JIeJHUKU

K oca/jouHbIM mopojam, AB/IAIMMCA HCTOUHHKOM HeopraHudeckoro gocopa B
KPYroBopoTe, OTHOCATCH. ..

+ocdopUTbl

araTUThI

Cy/Ib(PUabI

KapOOHaThI

Yriepoj B Buje yr/ieKHC/I0r0 ra3a nocrymnaer B atmocgepy B nmpouecce...
periMKaluuu

+TOpeHust

dboTocuHTeE3a

doTonmza

K ocapgouHoMy TNy KPYroBopoTa BelleCTB OTHOCUTCHA KPYroBOPOT...
docdopa

+yriepoja

BO/IbI

KHCJI0po/ia

B ¢opMupoBaHMU KPeMHHCTBIX 0Ca/J0YHbBIX IOPO/] yYaCTBYIOT. ..
+11aTOMOBbLIE€ BOJOPOCIU

MeJy3bl

3e/1eHbl BOZOPOCIH

MOJLTFOCKU

K cTpaHaM c oTHOCHTE/TBHO CTa0M/IbHOM AeMorpaduueckou cuTyaluei, 6e3 eCTeCTBEHHOT0
NMPHUPOCTA, OTHOCUTCAL. ..

+1"epmanust

Kuraii

Arnonus

Tan3anus

K cTrpaHam c 0bICTpOpacTyI[UM Hace/leHHEM OTHOCHTCS ...

+UHaus

YxpaviHa

CIIA

®paHuus
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®aKTOpoM cpe/ibl, 3HAUUTE/IHHO 10/|JaB/IeHHbIM, HO IIPO/{0/DKAIOIIMM B/IMATH HA
AeMorpaduio COBpeMeHHBIX JII0/iel, AB/IAETCA. ..

+TIUILeBbie PeCypChI

COJIHeYHast paJuaLiys

9KTOMapasuThl

XapakTep pacTUTeNbHOCTU

K ncueprnaemMbIM HEB0300HOBHMBIM pecypcaM OTHOCHUTCH. ..
+yroJb

rouBa

nec

TITUL[BI

K Bu/y, Haxo/AmeMycsi Ha TPAaHd UCYe3HOBEHHA, OTHOCHUTCS. ..
+aMypCKUW TUTP

6eCKpbI/IbIi r0o/1y0b

CTeJIepOBa KOpoBa

JTUKAN OBIK

K BH/y, Haxo/A1eMyCsi Ha TPAHH UCYe3HOBEHHA, OTHOCHUTCH. ..
cobob

+pKelipaH

TapraH

Moa

K BH/y, CHacCeHHOMY 4e/I0B€KOM OT BBIMHPAHHUSA U CTABIIUM MPOMbIC/IOBBIM, OTHOCHTCS. ..
+cobosb

ropHOCTak

KabaH

nmca

Ha Teppuropuu Xomnepckoro 3anoBeJJHUKa 0XpaHAeTCH. ..
+BBIXyXO0/b

cobob

rara

3y6p

Ha Teppuropuu Cuxor3-A/MHCKOr0 3an0BeJHNKA OXPaHsAeTCs. ..
peuHoi 606p

+yCCYpPUNCKUM TUTD

Oesblii MeaBe b

somaae ITp>keBambCKOro

Ha teppuropuu BopoHe)XCKOro 3anoBeJHUKa OXpaHsaeTCH...
+peuHoit 606p

YCCYPUMCKUM TUTD

BBIXYXOJTb

soma b ITp>keBambCKOro

K BuJy, Haxo/sA1eMyCsi Ha TPaHU UCYe3HOBEHHsA, OTHOCUTCS. ..
0eCKpbI/IbIi T0/Ty0b

JTUKWN OBIK

CTeJl/iepoBa KOpoBa

+aMypCKUH TUTD

K BuJy, HCue3HYBIIeMYy 110 BUHE Ye/I0BeKa, OTHOCHTCA. ..
BBIXYXOJTb

+IDOHT

Ov30H

Apoda
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K BuAy, HcUye3HyBIIeMYy 110 BHHE Ye/10BeKa, OTHOCUTCH. ..

Apoda

+TapnaH

caulrak

3y6p

K BuAy, claceHHOMY 4e/I0BEKOM OT BHIMHUPAHHUS U CTaBIIMM NPOMbIC/IOBbIM, OTHOCUTCH. ..
KaMeHHast KyHHIa

sowazas IIpxeBanbCcKoro

+peuHol eBporieiickuii 606p

OenbIii MeBE/Ib

Ha Teppuropun Kanpanakuickoro 3anoBejHUKa 0XpaHseTcs...
cobob

3y6p

+rara

BBbIXyXOJTb

K BHuAy, claceHHOMY Ue/I0BeKOM OT BHIMHPAHHUS, OTHOCUTCHL. ..
7ipoda

TapriaH

+6u30H

JoKelipaH

K BHuAy, cnaceHHOMY Ue/I0BeKOM OT BHIMHUPAHHUsl, OTHOCUTCHL. ..
+MopcKasi BbiZipa

CTeJIepOBa KOpOBa

Cepbii KUT

KaIaaoT

Ha Teppuropuu 3anoBeannka benoBexxckas Ilyma oxpansercs...
+3y0p

BBLIXyXOJTb

rara

cobob

OOuTaTe/ M MPeCHBIX BO/I0EMOB He MePeHOCsIIHe 0CO/IOHeHUSI HAa3bIBATC. ..........
+Tannodoobl

XraHO(OObI

Kcepo(hUIbHbBIMU

ruipoGoOHBIMU

TepModOObI

KpUOGDUJTBI

Kak Ha3biBaeTcs xu3HeHHasi JopMa pacTeHHH, y KOTOPBIX MOYKH B0300HOB/IEHUSA
HaXOJSATCSA BBICOKO Ha/l IOBEPXHOCTHIO MOYBBI?

+haHepodUThI

xame(duToB

TeMUKPUNTTO(DUTHI

KpUITohuTamMu

TepOPUTHI

ITonsiTHe 0 OHOLIEHO3€e B HAYKY BBeJI

B.B. [lokyuaes

3. 3rocc

+K. Mebuyc

B.H. CykaueB

IlepBuYHBIe KOHCYMEHTHI MO/TYYalOT YHEPTUI0 U MaTepHaJl I/isi IOCTPOEHHs CBOEro Teja 3a
(6 (3
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(dhoToCuHTe3a U3 HEOPraHUUeCKOT0 MaTepurasa

repepabOTKH OCTaHKOB YMEPIIINX )KUBOTHBIX U PACTEHUI

+cueT rmepepabOTKH OpPraHUUYECKOT 0 BeIleCTBa, CO3/IaHHOTO TIPO/IyIIeHTaMU

BCe OTBEThI BePHbI

K/IUMaKCOM Ha3bIBAKOT......ccceeenneeene

OJTHY W3 TIePBBIX CTaZWH THO00M CyKI|eCCUU

+COCTOsTHME OKOHYATeTbHOT0 paBHOBECHS B X0/l CYKLIeCCHUU

peasibHOe COCTOSIHUE SKOCUCTEMBbI

BCe OTBEThI BEPHbI

OrpaHnuMBaKIUM (JIMMUTHPYIOIIMM) Ha3bIBaeTcs (P aKTop, BeIMUUHA
KOTOPOTO....ccveeruenenes

6/113Ka K BBIXO/Y 3a Mpe/iesibl TOJIepaHTHOCTH

BBIXO/IUT 3a Tpe/ie/ibl HOpMabHOW 30HbI XKU3HeIeATe TbHOCTH

+BBIXOIUT 3a Tpejie/ibl ONTUMYyMa

HaxXOJUTCS B TIpefiesiax ONMTUMYyMa

ITvigeBas Henb — 3TO0...cccocesvcrvennnns

3aBUCUMOCTD XUIITHUKA OT YKEPTBbI

+T10C/IeI0BaTeTbHOCTh OPTAaHU3MOB B COOOIIeCTBe, KaXKbli 3/IeMEHT KOTOPOU SIBJISIETCS TTHIT|eH
[UIsL CTIeAyIOIIero jaeMeHTa

T0C/IeZI0BaTeTbHOCTD TIPOXO0XKAEHHS TTHIIH T10 MUII[€BaPUTE/TLHOMY TPAKTY
1oC/IeZIoBaTeTbHOCTh XMMUUECKUX peaKiyii, IPOUCXO/SAIIUX B MPoLiecce TUTaHUS
IIporecc 3aKOHOMEPHOM MOC/IeJ0BAaTe/IHLHON CMeHbI 0JHHUX OHOreoeHO30B APYyTrUMH
HA3BbIBACTCSH. eueerveeneesnnnes

roMeoCTa3oM

+cyKieccuen

camoperysiiuen

apoMmopdo3om

Bu/ib1 He epeHOCAIHe H30BITOUHOT0 YB/I)KHEHHA HA3BIBAKTCH..cveereesseeserens
raiooObl

XraHO(OObI

+KcepodUIbHBIMU

TepMo(dOObI

KpUOGhUJTBI

Kak Ha3bIBaeTcs Xxu3HeHHasi ¢opMa pacTeHUd y KOTOPBIX MOYKH BO300HOB/IEHHUS
HaXO0/JATCS BHICOKO Ha/i MOBEPXHOCTHIO MOYBbI

+haHepoduUTHI

xame(duToB

reMUKPUTTTO(DUTHI

KpUIrohuTamu

TepOPUTHI

Canpo¢uTHbIe 0PraHN3Mbl, KOTOPbIe Pa3/iaralT Te/la MOrHOIIMX PacTeHUd U )KUBOTHBIX, a
TaK)Xe UX NMPIKU3HeHHbIe BbijeneHus (¢ekanuu, Mmoua), Ha3bIBaKOTCS
MpoJyLieHTaMu

+peayLieHTaMu

MepBUYHbIMU KOHCYMEeHTaMU

BTOPUUHBIMU KOHCYMEHTaMHU.

[upKyaAusa XMMHYECKHX 3/IeMEeHTOB a0MOTHUYECKOr0 MPOUCX0XKAeHHsI, KOTOPbIe MONajaloT
U3 OKPY’Kamolleil cpeAbl B OPraHU3Mbl H U3 OPraHU3MOB B OKPY)KAIOLIYIO0 cpejy —
TPaHCIHpaLUs

MHHepanu3alys

6uotpanchopmarius
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+0HoreoXuMHUeCcKre [UKJIBL.

K eTpuTO(araM OTHOCATCS.....ccoueeueeneene

MHKPOOPTaHHU3MBbl

HaceKkoMble

yepBU

+BCe OTBEThbI BEPHBI

ABTOTpPO(BI MO/TyYaIOT HEOOXOAMMYKO /IS KUZHEACATETBHOCTH YHEPTHIO....ccoveeresesnees
riepepabaThbiBasi OpraHUUeCcKre BeleCTBa, CHHTe3UPOBAHHbBIE IPYTUMHU XKUBBIMU OpraHU3MaMu
+TIOT/I01asi COJTHEUHYHO SHEePTU0 WM UCTO/b3YS MOTEeHMA/IbHYH0 SHEPTUI0 HEKOTOPBIX
HeOpraHUuvecKux CoeJUHeHUU

noezasi eTpUT

K >padpuueckum pakTopaM 0THOCATCA....................

MPOJO/DKUTE/IbHOCTD JHS U HOUH, pesibe() MeCTHOCTU

COJTHEYHBIMN CBET, TeMIlepaTypa, BIa)KHOCTb

+COoCTaB ¥ CBOMCTBA M10YB

BEepPHbIX OTBETOB HeT.

ITlepBHYHAA CYKI[@CCHS . ouuueeeerrreeeeees

+mpoLecc (OpMUPOBaHKs U Pa3BUTHS SKOCUCTEMbI Ha He3ace/leHHOM MecCTe
BOCCTAHOBJIEHME SKOCHCTEMBI, PaHee CYIeCTBOBAaBILIeH Ha Orpe/ie/ieHHOM TepPUTOPUU
JUVTATeTbHBIN TIPOLIeCC a/lanTaljii K HOBBIM YC/IOBUSIM BHELLIHEH Cpe/ibl

3adaHusi Ha MHOJCecmeeHHbIll 8bI60OP
Bbibepume HeCKo/IbKO NPpagu/ibHbIX 6apUAHMO8 omeema
KoHcyMeHTaMH AB/IAOTCA. ..
+KOTIbITHbIE
+3eMHOBO/IHbIE
1[MaHOOaKTPUH
xeMo0aKTepun
3e/ieHble BOZOPOC/IU
B MuHepanu3auy OpraHuYecKux BelecTB MOYBbI IPUHUMAKT yUYacTHe...
+10XXJ€eBble UepBU
+canpoduTHBIE TPHUOBI
3eMJ/IepOrKU
JTMUMHKY KaryCTHOM OesisTHKA
OpIOXOHOTHEe MOJUTIOCKH
KinumakcHoe co001ecTBO XapaKTepHu3yeTcs. ..
+OTHOCUTE/IbHO MOCTOSIHHOM MPOAYyKIMel
+cbasaHCUPOBAaHHOCTBIO KPYTOBOPOTA BeIleCTB
OOMBIIMM TTPUPOCTOM OMOMAaCChI
HEYCTOWUYMBBIMHU MEKTIOMY/IILIMOHHBIMU CBSI3SIMU
yBeJIMYeHHEeM BHU/IOBOTO pa3HOOOpa3susi
K ¢ykTyanuoHHOMY THIy JUHAMHKHU 3KOCHCTEM OTHOCATCH. ..
+TI0roIMUHOe U3MeHeHre YMCIeHHOCTH TTOMY ISILAN
+U3MeHeHre YPOXKaMHOCTH CeMsiH iyDa ueperryaToro
3apacTaHue BofioemMa
BOCCTaHOBJIEHHE Jieca Toc/ie TioyKapa
3aboaunBaHMe yTa
B cocTaB O6Ho1eHO03a BXOJAT. ..
+¢uToLieHO3
+3001]€HO03
THIPOTOTI
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spacoTorn

K/IMMaTomn

IIpopayneHTamMu AB/IAKOTCA. ..

+1MaHoOaKTeprun

IJISITIOYHBIE TPUOBI

TIJIOCKHe UepBU

BUPYChI TPUIIIA

+cepobakTepun

K cykuecCHOHHOMY NpoLeccy OTHOCATCH. ..
+3apacTaHue BojjoeMa

+BOCCTaHOBJ/IEHHUE Jieca 1ocie roXkapa
e)KeroZiHoe U3MeHeHue MepBUUHON MPOAYKLIMU B 5KOCUCTEMe
cMmeHa (eHO(a3 Ha MOMMEHHOM JIyTy
KoJsiebaHUsT YMC/IEHHOCTH IOMUHAHTOB B OHOLIeHO3e
JIrobast 3KocucTeMma...

+XapaKTepu3yeTcsi IOTOKOM SHepruu
XapaKTepu3yeTcsi OTCYTCTBHMEM 0OMeHa BellecTB
SIBJISIETCST 3aKPBITOM

+COCTOUT U3 Pa3HbIX 37IeMEHTOB

COCTOUT U3 OZIMHAKOBBIX 37IeMEHTOB
KoHcyMeHTaMu AB/IAOTCA. ..

xeMobaKTeprn

Oypble BOAOpOC/IN

1[MaHObaKTpPUH

+pacTeHue-napasuT MeTpoB KpecT
+pyKaBUMHHbBIE TPUOBI

IIpocTpaHcTBeHHas CTPYKTYpa 3KOCHCTeM XapaKTepu3yeTcs TAKUMHU MOHATUAMH KaK...
L{€HOMOMY /LS

CyKLeccus

+MO03auYHOCTh

+5pyCHOCTb

sKobromMopda

BuoneHo3b1 yCTONYHMBBI eC/TH OHH 00/13/]a10T. ..
+BBICOKMM OHopa3Hoobpasrem

+CJI0KHBIMU CETSIMU MUTaHUS

HU3KUM O1opa3HoobpasreM

KODOTKHWMH LIeTIsSIMH TTUTaHUSI

OTCYTCTBUEM MEKIIOMY/ISILIUOHHBIX CBsI3ei
buoreoneHo3om siBJASAIOTCA. ..

+moliMeHHast yOpaBa

+COCHSIK JIMIIaMHUKOBBIN

aKBapuyM

MO/TypaspylleHHbIY TTeHb

KOCMHUYeCKHH KopabJib

K 0uoreHHBIM BeleCTBaM OTHOCSTCS. ..
+13BECTHAKU

+KaMeHHbIU yTroJib

10/i3eMHbIe BO/IbI

BO/Ibl TOPSTYMX UCTOYHUKOB

recyaHble /IFOHbI

Hau6o0/1b1uMii CTOK yryiepoja MPOMCXOJUT B...
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+TOp(sHBIX 6OTOTaxX

+ecax

MyCTBIHIX

caBaHHax

CYXOZOJbHBIX JIyrax

Ilepe/ioMHBIE IEPUOABI B PAa3BUTHH 0MoC(epbl MPOU30LLIH TOr/ja, KOr/a. ..
coJiepkaHue KMCa0poja CoCTaBuiIo okoo 1%

+KOHL|eHTpaLus Kuciopoza gocruria 10 %

+TIOSIBUJIMCh TTIOKPHITOCEMEHHbIE PaCTeHUsT

TMOSIBUWINCH TepBbIe KUBOTHbIE

TOSIBWINCH TepBbie HaCeKOMbIe

IIpu pocTKeHUM KOHI|eHTpauuu Kucaopoja B armocgepe 10 % ot coBpeMeHHOU
CO3/1a/TUCh YC/I0BHA [JIA. ..

+0CBOEHUSI OpraHM3MaMu CYILLH

+o6pa3zoBaHus 030HA

TIOSIB/IEHUS TT€PBBIX a3pOOHBIX OPraHU3MOB

BO3HUMKHOBEHUSI MHOTOKJIETOUHOCTH

Hayasia nporecca (poTocrHTe3a

B cocraBe xuBoro BemecrBa duochepsbl npeod,/1aJal0T TaKHue XUMHUYECKHE 3/1eMeHThI, KaK...
cepa

KpeMHUI

+KHCI0PO,

ocdop

+BOZIOPOJ,

Cpepoodpa3yomas GpyHKIHsA )XUBOI'0 BellecTBa MPOsB/ISIeTCA B. ..
yBeIMUeHUM re0XMMUYeCKOW SHEPTUr

repeHoce SHepPruy B pe3yJbTaTe MUTPALMK MTHUL]

o0pa3zoBaHUM 3aJie)Keii FOPIOUYMX UCKOTIaeMbIX

+TI0/1epyKaHUK TTapaMeTPOB MPUPOJHON CpeZibl B OTHOCUTETbHO CTaOU/TBHOM COCTOSIHUM
+TIOBBILLIEHUU COZIeP>KaHUsI YT/IEKHUC/IOrO ra3a B IPUIIOUBEHHOM CJi0e aTMOCGepbl
HawuboJ1ee cymecTBeHHYH PO/Ib B OCYIIeCTB/IEHUH JeCTPYKTUBHOMN (DYHKIIMH )KUBOT'0
BelllecTBa UIpamoT...

OJITHOKJIETOUHbIE BOZIOPOC/IU

+TpUOBI

BBICIIIME PaCTeHUs

+MUKPOOPraHU3MbI

MJ/IEKOTIUTAIOLI[1e

IIpu gocTKeHNHU KOHIleHTPaLuu Kucaopo/a B atmocgepe 0 % oT coBpeMeHHOM CO3Ja/INCh
yC/10BMA YIS ..

+0CBOEHHS1 OpraHU3MaMu CyLIU

+o0pa3oBaHMs 030HA

TIOSIBJIEHUS TIEPBBIX a3POOHBIX OPraHU3MOB

BO3HUKHOBEHHSI MHOTOK/IETOYHOCTH

Hayasia npolrjecca (poTocrHTe3a

K 6uokocHbIM BemiecrBaM 0mocepbl OTHOCSTCH. ..

+T10UBBI

+OKeaHNYeCKre BOJbI

JKVBbIE OpPTraHN3Mbl

TOpHbIe TIOPO/IbI

)Kerie3Hble Py/bl

KoHueHTpaunoHHas (yHKI[UA )KUBOT0 BelleCTBa MPOABJ/IAETCS B...
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CMeHe 3KOCUCTeM
+yBeJIMUeHUH re0XUMUYeCKOoW SHeprun

+00pa3oBaHUM 0CA/IOYHBIX U3BECTHSIKOB

CTPOUTE/IbCTBE PAKOBUH MOJLUTIOCKOB

+U3MeHeHHH CoJiepyKaHusl YT/IeKUC/IOro ra3a B atMocdepe
KoHueHTpannoHHas (yHKI[UA )KHBOTO BellleCTBA MPOAB/IAETCS B...
+yBeJIMUEeHUH COZiep>KaHUs TsKesbIX MeTaslyIOB B TejlaX PacTeHUM 10 CPaBHEHUIO C CoZiep>KaHUeM
UX B MOYBax

+U3MeHeHHH CoJiepyKaHusl YTJIeKUC/IOro ra3a B atMocdepe
+00pa3oBaHUM 3a/eXKeli TOPIOYMX MCKOTIaeMbIX

ripeobpa3oBaHuU (PU3NKO-XUMUUECKUX TTapaMeTPOB CPe/IbI

repeHoce SHePTUU B pe3yJibTaTe MUTPALIUU TITHI]

OCHOBHBIMH YHEpPreTHYECKUMHU pecypcaM B HacTosiiee BpeMs AB/ISIOTCA. ..
+He(Thb

BOZIOPO/JJHOE TOTI/IUBO

Topéh

+Ta3

OUOTOITMBO

B crpanax JIaTHHCKOW AMepHKH 0CHOBHBIMH KYJ/IbTypPaMH, MPeo0/1aJalolUMH B HILEBOM
panoHe HaCe/IeHUsl, ABJISIOTCA. ..

TIIeHNIa

puc

+aconb

+06aHaHbI

KyKypy3a

B crpanax FOro-BocTouHoii A3uH 0CHOBHBIMH NMPOAYKTaMH NUTAaHUSA, MPeo0/1aJaloiyiMH B
NHILEeBOM paljloHe Hace/IeHNsl, AB/SIOTCA. ..

TMIIeHuLa

roBsiIMHa

+puc

KyKypy3a

+MOpernpoayKThl

B Poccuu 0CHOBHBIMH KYJ/IBTYPaMH, Peo0/1afal0liiMH B IHUIIeBOM Pal[HOHEe HaCe/IeHus,
SIBJIIIOTCAL. ..

+rmieHuIa

+KapTodenb

GaHaHbI

600b1

KYKypy3a

IToc/eCTBUAMM KHUC/IOTHBIX A0XKAeH AB/SIOTCA. ..

+TIOBpEeXK/ieHre PaCTUTeTbHOI0 TTIOKPOBa

TNOsiB/IeHWe 030HOBBIX JbIP

ocyuieHre 600T

yBe/rueHue pacTUTe/bHOU MPOAYKLUU

+13MeHeHre KUC/IOTHOCTH TIOUBbI

OCHOBHBIMH «IITAPHUKOBBIMH ra3aMu» SIBJISIFOTCA. ..

+mMeTaH

KUCJIOTHBIE TYMaHbl

KUCJIOpPO[]

TbLIb

+IUOKCH/, yTiepojia
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IToceACTBMAMH HCTOLEHHUS «030HOBOTO CJIOfA» [I/Isl Ue/I0BeKa AB/IAITCA. ..
yBeJIMYeHre urciia 3ab0sieBaHui TyOepKyie3oM

TMOBBIIIIEHHE UMMYHUTETa

TIOBBIIIIEHHE BBIPAOOTKY BUTaMUHa [

+yBenMyeHre yncia 3a00/1eBaHNi paKOM KOXU
+yBenueHre yncia 3ab0/1eBaHUI KaTapaKTOM ria3

IlepBble aTOMHBIE 60MOBI ObLIH COpPOIIIEHBI HA FOPO/A. ..
Tokuo

Nokorama

+Haracaku

+Xupocuma

Kuoro

Hau6o0/11muM 0HM0pa3Ho00pa3ieM OT/IHYAOTCH. ..
+KOpaJuIoBble pUQBI

Tae)KHbIe jieca

TIPeCHOBO/IHbIE PeKU

+Tporyeckue jeca

CaBaHHBI

Hau6o1b1uii BK/1a/] B pa3BUTHE «[TAPHUKOBOro 3¢ ¢eKkTa» BHOCAT. ..
+CHIA

bpasunusa

Kuraii

ABcTpanus

+cTpaHbl EBpomnbl

K 3Heprernueckum pecypcam, 06pa3yonuMcs B mpoiecce Kpyropopora yrjiepoja B
ouocdepe, OTHOCATCH. ..

+HeTb

W3BECTHSK

anaTUThI

CJIaHLIbI

+TOpdh

KpynHeimyMH MeranojucaMi MUpa siBJISIIOTCS. ..
MoHpeainb

+Tokuo

+Hpro-Mopk

Ocyio

[Tapux

B «30Hy ro/iofja» B COBpeMeHHOM MHpe BXOJAAT CTPAHbI...
BocTtouHoii EBporibl

+Adpuku

+Hk0ro-BocrouHnou A3uu

3anagHou EBporibl

CeBepHOM AMepUKU

B3anMooTHOLIEHHs 110 TUITy KOMMeHCa/IM3Ma XapaKTepHbI AJIA. ..
+/IbBa U TME€H

+KHTa U yCOHOI'MX PAauKOB

BOJIKA M 3aMlja

HOCOpOra U ITHI]

pakKa-oTIe/IbHUKA U aKTUHUUN

IToBegeHUECKMMHM a/JanTaliisIMH PAaCcTeHU K 3acyxe AB/IAITCA. ..
+yMeHbllIeHre UrC/a YCThUI]
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CUHTE3 OCMOJIUTOB
+KOPOTKWM OHTOTeHe3

peyKiYsi KODHEBOM CHUCTEMBI

+TIepexo/ B COCTOsIHYE TUTI00r03a

HeliTpa/bHBIMH K I/IMHE JHS PACTEeHUSIMH ABJIAIOTCA. ..
+KapTodeb

POXb

ropuuiia

TOMAaT

+TIIIeHUIIa

AHaToM0-Mop(}0/I0rHueCKUMH aJanTallsAMH PACTeHUH K 3aCylUITMBBIM YCIOBHAM Cpe/ibl
SIBJITFOTCAL. ..

+OIyLI€HHBIE JTACTbS

+TOJICTasi BOCKOBast KYTHKY/Ia

yBe/MueHue repro/ia OHTOreHe3a

[IIMPOKasi TMCTOBAst TI/IaCTHHKA

peayKLYsi KODHEBOM CHCTEMBI

B3auMOOTHOIIIEHHA 110 THITY XMII{HUYECTBA XapaKTePHbI AJIA. ..
+0epKyTa U MOJIeBKH

TEePMUTOB U OaKTepUii

+B0JIKa 1 3aiija

nChl U 610X

aKyJibl U phIO-TIpUIATIA

K 3n1300X0pHBIM pacTeHUsIM OTHOCATCA. ..

KJ/IeH aMepUKaHCKUHT

+7101yX OOMBIIION

+uepeia Tpexpas/iesibHast

psibriHa 0OBIKHOBEHHAsI

MO/IOPOXKHUK OOBILION

K cTe0/1eBbIM CYKKY/IBHTaM OTHOCATCH. ..

+KakKTyC

+MoJiouai

BO/ZIOKpac

6a06ab

asod

K nosie3HOHeHTpPa/TbHBIM B3aUMOCBSA3AM (+0) )KMBBIX OPraHU3MOB OTHOCATCAL. ..
+Hax/1eOHUUEeCTBO

KOHKYPEHLIUS

+KBapTHPAHCTBO

cuM6bmo3

rapasuTHU3M

B3auMOOTHOIIIEHHS 110 TUITY CHMOM03a XapaKTepPHBbI JJIs. ..
+MypaBbeB U T/Ien

+paka-oTIle/lbHUKa U aKTUHUN

JTbBa U THEH

nocst v Gesiku

BOJIKA U 010X

Jnsa rurpoUTHBIX pacTeHui XapaKTepHbl...

HEMHOT OUKC/IeHHbIe, TIPUTIOHSThIE YCThUI[A
+MHOTOUHC/IeHHbIe, YTTyO/IeHHbIe YCThUIA

MeJIKHe, YelTyeBH/IHbIEe JTMCTOBbIE T/IACTUHKU
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MHOT'OCJIOMHBIN 3TMHAJEPMUC C TOJICTOW KYTUKYJION
+00JIb1IIMe ¥ TOHKHE JINCTOBBIE TIAaCTUHKU

K rpynne HUTPoUIBLHBIX PACTeHHI OTHOCATCHL. ..
BOZIOKpAC JIAryLIauynu

e>xa cbopHast

+KparuBa /BYy/IOMHast

+Mapb Oenast

MSITJIMK JIyTOBOM

K B3auMomnosie3HbIM B3aIMOCBS35M (+ +) )KMBBIX OPraHM3MOB OTHOCSITCA. ..
+MyTyainu3m

XUIHUYECTBO

+cum6bmo3

KOHKYPEeHLIUsI

rapasuTUsM

+COTpYAHUUYECTBO

Ha3emHo-Bo3AyIIHasA cpeja )XM3HHM XapaKTepu3yeTcs. ..
MOCTOSIHCTBOM TeMIlepaTyphbl BO3JyXa

+HHU3KOM BJI@XXHOCTbIO BO3/[yXa

+HU3KOM TIJIOTHOCTBIO BO3/lyXa

+BbICOKOW MHTEHCHBHOCTBIO CBETa

HU3KOW MHTEHCHBHOCTBIO CBeTa

K rpynmne HeKTOHHBIX OPraHU3MOB OTHOCATCA. ..
MeJy3bl

+KHUTBI

ryoku

MOJLTFOCKA

+Ka/ibMapbl

K rpynmne njiaHKTOHHbIX OPraHU3MOB OTHOCATCA. ..
ryoku

+BeCc/JI0OHOrve payku

CKaThbl

+Meny3bl

JenbhUHbI

K rpynne ruipo()MTHBIX pacTeHHd OTHOCATCA. ..
BapuaHTBI OTBETOB....................

+3/100e KaHaiCcKas

+KyOBIIIIKa >KeTast

T0JIbIHb TOPbKasi

JIAH/IBIIT MaliCKUH

3eMJISTHUKA JlecHast

OCHOBHBIMH NPHUHIIUINIAMH B 9)KOHOMHUYECKO# OLleHKe MPHPO/JHBIX PeCypCoB ABJISIIOTCS
MoJAX0/bL...

a/bTepHAaTUBHbIN

+00beKTUBHBIN

PEHTHBIN

+3aTpaTHBIN

CyOBbeKTHUBHBIN

K ucuepnaemMbIM NPUPOAHBIM pecypcaM OTHOCATCH. ..
+>KUBOTHBIN MUD

COJTHEUHasi SHeprusi

JHeprus BeTpa
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+Hezpa

SHeprusi MOPCKUX MPUIMBOB

K B0300HOB/IsIeMbIM PUPOAHBIM PeCypcaM OTHOCSITCS. ..
+IpecHast BoZa

+YUCTBIN BO3AYX

MeTa/JInyecKoe MUHepalbHOe ChIpbe

VICKOIaeMoe TOIJIMBO

HeMeTa/l/InYeCKoe MUHepabHOe ChIpbe

K HeB0300HOB/IsIeMbIM MPUPOAHBIM PeCypcaM OTHOCATCH. ..
YUCTBIN BO3JYX

rpecHas BoJa

+MeTal/IMueCcKoe MUHEepaabHOe ChIpbe

+HUCKOMNaeMoe TOIJIMBO

M/I00pPO/JiHast TOYBa

K MuHepa/ibHBIM pecypcaM OTHOCSTCA. ..

+PpyHOE ChIphbe

+HEepyAHOEe ChIphe

TIPOMBICJ/IOBbIE )KUBOTHbIE

reoTepma’sbHasi SHeprus

SHepPrusi MOPCKUX MPU/IMBOB

K HeHncuepnaeMbIM NPpUPO/JHBIM pecypcaM OTHOCATCH. ..
pacTUTeNbHbIA MUD

HeJpa

+3Heprust MOPCKUX NPUIUBOB

+COJIHeYHasl SHeprus

JKUBOTHBIN MHUD

K HencuyepnaeMbIM NPpUPOJAHBIM pecypcaM OTHOCATCH. ..
HCKOIlaeMoe TOII/IUBO

+3Heprus BeTpa

+3Heprust TeKyuei BOJIbI

MeTa/l/InueCKoe MUHepPabHOe ChbIpbe

HeMeTaJ/l/InyeCKoe MUHepPa/IbHOe ChbIpbe

K 6uo/10ornueckum pecypcaM OTHOCATCA. ..

+KyJ/IbTypHbI€ PacTeHUs

reoTepMasibHasi SHeprus

5Hepryst MOPCKUX TIPUIUBOB

HeMeTaJ/l/In4eCKoe MUHepPa/IbHOe ChbIpbe

+TIPOMBICJIOBBIE )KUBOTHBIE

JlesATe/IbHOCTD MO 00pPALeHHI0 C ONTACHBIMHM O0TX0JaMH MO//IEXKUT. ..
OrpaHUYeHUI0 Ha TeppuTOpun PP

+BBITTOJIHEHUIO TPeOOBaHMI OXpaHbl 3ZI0POBbST UeI0BeKa
+/IULeH31MPOBaHNIO

9KOJIOTUYECKOHN 3KCIepTu3e

3arpelleHrro Ha Tepputopun PO

OCHOBHBIMH NPHUHIUINIAMHU B 9)KOHOMHUYECKO# OLleHKe NMPHPO/JHBIX PeCypCoOB ABJISIIOTCS
MOAXO/ABL...

a/bTepHAaTUBHbIN

+00bEeKTUBHBIN

PEHTHBIN

+3aTpaTHbIN

CyOBbeKTHUBHBIM
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K B0300HOB/IsIeMbIM PUPOAHBIM PeCypcaM OTHOCSITCS. ..

+mpecHas Bojia

+YNUCTBIN BO3AYX

MeTaJl/TnyecKkoe MUHepaibHOe ChbIpbe

HCKOTIaeMoe TOTI/TMBO

HeMeTa/yInyecKoe MUHepaabHOe ChIpbe

K MuHepa/IbHbIM pecypcaM OTHOCSTCH. ..

+PpyJHOE ChIphe

+HepyAHOe ChIphe

TIPOMBIC/IOBbIE )KUBOTHBIE

reoTepMasibHasi SHeprusi

SHEprusi MOPCKUX MPUIMBOB

CBsI3aHHBIH a30T, UCI0/Ib3yeMbId B 0H0C]epe, 00Pa3yeTCH.......coueeurennene

+B pe3yJsibTaTe CBs3bIBAHUS a30Ta BO3/lyXa HEKOTOPhIMU OaKTepUsiMU U CHHe-3e/leHbIMU
BO/IOPOC/ISIMU

+TpY TPO30BBIX paspsiiax

TIpYU CUHTEe3e M3 a30Ta BO3/lyXa Ha MPOMBII/IEHHBIX TIPeATIPUITHSIX

BCe YTBeDP’K/eHHs BePHbI

K NapHUKOBBIM ra3aM OTHOCHT.....c.coseeeseennes

asot

+IMOKCH/ yTieposia

KHCTIOPOZ,

+MeTaH

ITo pu3HyecKUM NPUPOAHBIM YCIOBUAM BBIAE/SIOT Ie0C(HePbl 3eM/TH....uucereererseees
+aTtMmocdepy

+ruzpocepy

+nuTtocdepy

ouochepy

Bbi0epuTe xapakTepHbie 0CO0€HHOCTH MPHUCYIIH )KHBOMY BEIIECTBY...coreessreseenees
+orpoMHasi CBo0OO/IHast SHEPrusi

HU3Kast cBOOOIHAs SHEpPrusi

+BBICOKasi CKOPOCTb MPOTeKaHWsI XUMUUECKUX TIPOLIeCCOB

HU3Kasi CKOPOCTb TIPOTEeKaHHUsI XUMHUUeCKUX TTPOL[eCCOB

+cJiararolgye ero XaMu4eckre coeIMHeHUs], TIaBHeNIIUME U3 KOTOPBIX SIBJISTFOTCS OeJiKy,
YCTOWUMBBI TOJIBKO B )KUBBIX OpraHu3Max

+CylecTByeT Ha IjlaHeTe B (JopMe HerpephIBHOTO UepeioBaHUsI IOKOJIeHUH

+717151 HeTO XapaKTepHO Ha/liure 3BOJTFOIMOHHOTO MpoLiecca

[Tl HETO XapaKTePHO OTCYTCTBHE 3BOJIFOIIMOHHOTrO Mpoliecca

3adaHus Ha ycmaHoe/neHue npasuabHOL nocae0o8amebHOCMuU
YcmaHosume nocnedo8amenbHOCMb
Pacnosio)xure 30HbI THAPOOHOC]epHI 10 MHTEHCUBHOCTH CBeTa HAYMHAsA C
HAUMEHBIICH......ucooverenren
1. porocdepa
3. adoTocdepa
2. nucdortocdepa
IIpasunbHbili omgem: 1, 2, 3
Pacno/io)kuTe B moc/iejoBaTe/IbHO 30HBI OMoc()epbl HAUMHAS C HU3Y:
1. Tporobuocdepa
2. mapabuocdepa
3. 30/10Bas 30Ha
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4. anbTobuocdepa

IIpasunbHbili omgem: 1, 2, 4, 3
Pacno/io>kuTe NPUPOAHBIE 30HBI B MOPA/IKE YBeTHUEHHUA BHICOTHI HA/| yPOBHEM MOPSI:

TPOIMYECKUU JIeC
Taura

TI0JISIPHBIE JIb/IbI
aNbIIMKCKYe yra

1.
2.
3.
4,
5. cMelllaHHEIH J1ec

IpasunbHbili omgem: 1, 5, 2, 4, 3
Pacno/io)kuTe 30HBI MOPCKOI'O /HA B MOPs/Ke yBe/TMYeHUsI IJTyOUHbI:

1. abuccanb

2. batnanb

3. cybsuTopainb

4. ynbTpaabuccanb

IMpasunbHbili omeem: 3, 2, 1, 4

3adaHus Ha ycmaHoe/ieHue coomeemcmeus

Ycmavosume coomgemcmeue
CooTHecHTe BellecTBa M MX XapaKTePUCTHKY:

1) KocHoe BelijecTBO

1) co3maetcst B 6rocdepe 0[HOBPEMEHHO KUBBLIMH OpPraHU3MaMU U
KOCHBIMH TIpOLieCcCamu, Mpe/ICTaB/isisi CUCTEMbl JUHAMHUUYECKOT 0
paBHOBECUS TeX U JPYTux

2) buoreHnHoe

2) CO31aeTCA U Hepepa6aTbIBHETCH JKU3HBHO, COBOKYITHOCTAMH KHUBBIX

BeII[eCTBO OpraHu3MOB.
3) BuokocHoe 3) COBOKYITHOCTB TeX Bell[eCTB B 6riocdepe, B 00pa30BaHHUU KOTOPBIX
BeII[eCTBO JKUBbIe OPTaHU3MbI HE YYaCTBYIOT

IMpasunbHbili omgem: 1-3; 2-2; 3-1

CooTHecHuTe:

1) akBabuocdepa

1) obs1acTh MOpel 1 OKeaHOB

2) MmapuHOOMOChepa

2) KOHTHHEHTa/IbHbIe, TJIaBHBIM 00pa3oMm, TIpecHbie BOJb;

IIpasunbHbili omgem: 1-2; 2-1

CooTHecuTe (PYHKI[UH XHBOI'0 BellecTBa 0uocdepsni:

1) KOHI|eHTpalMOHHasI

1) ocy1iecTBsIeTCS 3e/IeHBIMUA PAaCTeHUSIMU, BbIZIESIFOILIMMU KUC/IOPO/],
B Mpotiecce ()OTOCHMHTE3a, a TaKXKe BCEMU PaCTEHUSIMU U KUBOTHBIMH,
BbI/IE/ISIFOLIMMU YTJIEKUC/IBINA ra3 B pe3yJibTaTe JbIXaHUsl

2) bruoxumMHuUecKast

2) BbIpa)KaeTcsi B XUMUUeCKHX TPeBpallleHUsIX BelljeCTB B IMPoLjecce
JKU3HeZIeATeIbHOCTH. B pe3ysibTaTte 00pa3yroTcs CO/TU, OKUCIIbI, HOBBIE
BellecTBa. C JaHHOM QyHKLMel CBs3aHO (hOpMHPOBaHKe Kejle3HbIX U
MapraHieBbIX DY/, U3BECTHSKOB U T.II.

3) OroreoXMMHUECKON

3) mposiB/IsieTCs B CTOCOOHOCTH KUBBIX OPraHWU3MOB HaKarIuBaTh B

JesITeNTbHOCTH CBOUX TejlaX MHOTHEe XUMHUeCKHe 37IeMeHThI (Ha TIepBOM MeCTe —
yesioBeKa yT7Iepo/i, CPe/Ii MeTaslJIOB - KaJIbLIUH
4) ra3oBast 4) ompeiensieTcst KaK pa3MHOXKeHHe, POCT U TiepeMellieHre B

MIPOCTPaHCTBe XKUBOT'0 BelljecTBa. Bce 3To MpUBOAUT K KPYTOBOPOTY
XVMHUYeCKHX 37IeMeHTOB B ITPUPO/ie, UX OMOreHHOW MHTparyu

5) OKMCTUTEe/TbHO-
BOCCTaHOBUTE/IbHAsI

5) cBsi3aHa ¢ OMOTeHHON MUTpal[ell aTOMOB, MHOTOKPAaTHO
YCUIMBAIOLLIEKCS 10| BJIUSIHUEM XO0351IMCTBEHHOM J1esITeIbHOCTU
yesioBeKa

Ipasunbhbili omeem: 1-3; 2-2; 3-5; 4 -1; 5-4
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CooTHecHTe NnpaBWJia:

1) I'norepa 1) «B npezenax BUia WK I0CTaTOYHO OHOPOHOM I'PYMITbI OIU3KUX BUIOB
JKUBOTHBIe ¢ Oosiee KPyIHBIMU pa3MepaMy Tejla PacrpoCcTpaHeHbl B bosiee
XOJIOHBIX 00JIaCTSX CBOEro apeasia Wik B TOpax»

2) BeprmaHa | 2) «Y »KMBOTHBIX, 0OMTaIOIIMX B O0Jiee BJIaKHOM U TMPOXJIaHOM K/iuMare, 6osiee
TeMHasl IUTMEHTALIUsI TeJia»

3) Annena 3) «YeM xo/i0fiHEe yCI0BUS B apeasie, TeM KOpOue KOHeYHOCTU Y TeNJIOKPOBHBIX
JKUBOTHBIX U O0jIee KOPOTKOEe ¥ KOMITaKTHOE Teji0. MHOTHe BhICTYTAOI[|e YacTh
Tesia (KOHEUHOCTH, XBOCT, YIIIM) CTAHOBATCS TeM MeHbllie U KOpoue, a TeJio TeM
MacCUBHee, YeM XOJ0Hee KIMMaT».

IIpasunbHbili omgem: 1-2; 2-1; 3-3

CooTtHecure:
1) 3aKOH KOHCTAaHTHOCTH 1) 'ay3e
2) 3aKOH KOHKYPEeHTHOr 0 2) endgopp
VICKJTIOUEHUSI
3) 3aKOH TOJIePAaHTHOCTH 3) JIubux
4) 3aKOH MUHUMYMa 4) BepHazckuii
5) mpaBWJIO MUIEBOU 5)YunHu—23Bapze
KOppessiLiuu

IMpasunbHbili omgem: 1-4; 2-1; 3-2; 4 -3; 5-5

CooTHecuTe:
1) o/ivH BU/I HaraJjaeT Ha BUJ-)KEPTBY, KOTOPbIM OH MMUTAeTCsI 1) KoHKypeH1usi
2) OAVH BU/, - UCTILITBIBAeT yTHeTeHHWe POCTa U pa3MHO)KeHHsl, a Apyrou | 2) Helitpanusm

BU/I, Ha3bIBaeMbIii MTHTHOMTOPOM, TaKHX HEY/I0OCTB He UMeeT

3) oba BU/]a HE3aBMCUMBI U He OKAa3bIBaIOT JIPYT Ha /Ipyra HUKaKoro 3) XUIIHUUeCTBO
BJTUSTHUSL.
4) KayKTbIi 13 BU/IOB OKa3bIBaeT Ha JIPYrou HeOJarornpusTHoe 4) AMeHcanusM

JlericTBue. Buzipl corepHUUaroT B MOWCKAX MUILW, YKPBITUA, MeCT
KJIaZIKV STUL] U T. 1.

5) KaXK/IbIi U3 BUJJOB MOXKET JKUThb, PACTH U Pa3MHOXKaThCsl TOJTHKO B 5) CoTpyJHUYECTBO
TIPUCYTCTBUU JIPYTOTO
6) oba BHja 06pa3yrOT COOOIIECTBO, OHO He SIB/SIETCS] 00si3aTe/TbHbIM, 6) MyTyani3m

TdK KdK K&)K,qblﬁ BUJ MOJKET CyLIeCTBOBATh OTAE/IbHO, U30/IMPOBAHHO,
HO >KU3Hb BMeCTe M 000UM TIPUHOCHT I1I0JIB3Y

7) OAWH BUJ TOPMO3UT POCT U pa3MHOXKeHHe CBOero X03siMHa, OT 7) KomMmeHcanism
KOTOPOI'0 HeroCpeJCTBEHHO U BCELe/I0 3aBUCUT ero muTaHue
8) omuH BUJ Cco0OIleCcTBa — He UMeeT HUKAKOW BBITOZIbI OT 8) IMapa3utusm

COKUTENbCTBA, a APYTOW BU/JI- U3BJIEKaeT MOJb3y
IMpasunbHbili omgem: 1-3; 2-4; 3-2; 4 -1; 5-6; 6-5; 7-8; 8-7

CooTHecuTe pa3HOBHAHOCTHU NAaPa3UTOB (XMIHUKOB):

1) moHO(aru 1) HaragaroT Ha OOJIBITIOe UKCIIO BU/IOB
2) nonudaru 2) KMBYT 3a CUeT TOJIbKO O/IHOTO X03sIMHa
3) onurodaru 3) )KUBYT 3a CUET HECKOJIbKUX, YaCTO OIM3KUX BUJIOB

IIpasunbHbili omgem: 1-2; 2-1; 3-3;

CooTHecuTe HAMMEHOBAaHHUeE YKO0/I0THYECKOH IPYIIbI IOYBEHHBIX 00UTaTe/1ed U
npeCcTBUTe/Iel
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1) reoOUOHTHI 1) noneBas
MBIIITh

2) reouib 2) IoXKeBOu
YyepBb

3) reOKCeHbI 3) MalCK1K XXYK

IMpasunbHbili omeem: 1-2; 2-3; 3-1;

CooTHecuTe onpejie/ieHUs1 U UX (P OPMY/IMPOBKY:
1) obsacts Teorpaduueckoro pacrpocTpaHeHust (TeppUTOPHS U 1) Apean Buza
akBaTopUsi) ocobeli JaHHOTO BH/ia BHE 3aBUCHUMOCTH OT CTeIleHU
MOCTOSIHCTBA MX 0OMTaHUs B JaHHOM MEeCTHOCTH, HO UCKJ/TIOuUasi MecTa
CJlyyalHOro rnomnajiaHus (3aHoca, 3aj1eTa, 3aX0/ja, 3aIiblBa U T.I1.) B
cocefIHUe PerrOHBL.

2) TpaHuMLia MeXKy AByMs OHMOLI€HO3aMH WK TlepexoiHas mosioca (Wi 2)

30Ha) MeXAY CMEXHbIMU (DPM3MOHOMUUYECKH Pa3/IMUUMbIMU OKosioruueckas
Co0011[eCTBaMH. HUIIIa

3) 3TO COBOKYITHOCTB (DaKTOPOB Cpe/ibl, B TIpefiesiax KOTOPhIX 00HTaeT 3) DKOTOH

TOT WK MHOU BU/J OPTdHMU3MOB, €ro MeCTO B IIpHUpOoJe, B Ipeae/iaX KOTO-
poro ,E[aHHbIﬁ BU/JI MOXXET CyLIeCTBOBATbL HEOI'PDAHUYEHHO A0JIT'0.

4) mecTo, 3aHMMaemMoe 61OoLIeHO30M 4) Tpouueckuit
YPOBeHb
5) MCTOPUYECKU CI0XKUBLIMECS FPYNIITMPOBKUA PAaCTeHUH, )KUBOTHBIX, 5) buonieHos

rprubOB ¥ MUKPOOPTaHU3MOB, HaCeJIsIIole OTHOCUTEIEHO OJHOPO/THOE
JKM3HEHHOEe MPOCTPaHCTBO (YUacTOK CYIIX WU BOAOEMa)

6) COBOKYITHOCTb OPTaHU3MOB, 00beJUHEHHBIX OZJHUM TUIIOM NMUTaHus U | 6) buom
3aHMMaIOLMX ONpe/ie/IeHHOe MOJI0KEHHE B MUIEBOM LIeMH.
7) ipupo/iHasi 30Ha WK 00J1acTh C oripe/ie/ieHHbIMU KIMMaTUUeCKUMU 7) Buoton
YCJIOBUSIMU M COOTBETCTBYIOIIIMM HaOOPOM ZIOMUHUPYIOLIUX BUOB
pacTeHUH Y )KUBOTHBIX ()KMBOe HacesieHHe), COCTaBJISOIINX
reorpadrueckoe eZJMHCTBO.

IIpasunbHbili omgem: 1-1; 2-3; 3-2; 4-7; 5-5; 6- 4; 7-6

3adaHusi omKpblimo2o muna
LlonosHume
Mexay BepxHeil rpaHuIiel rponoouocdepsl 1 HIDKHeH mapabuocdepspl JIKUT —

IIpasunbHbili omeem: 3ybuocgepa

Pa3jesn 3K0/10ruu, pacCMaTPpHBAIOLIUI B3aUMOOTHOLIEHHUS OTAE/TbHOr0 opraiu3mMa (Buja) ¢
OKpY>Kamoleil cpejoH, Ha3bIBAeTCH -
IIpasuibHbIli omeem: aymakoao2usi
I'paHunia MeXxay AByMsi OHOL[€HO3aMU WJ/IH NepexoAHasi mo/ioca (UM 30Ha) MeX/y
CMEXHBIMHU (PpH3MOHOMHYECKH Pa3/IMUUMBbIMH COO0II[eCTBAMHU HAa3bIBAETCS

IIpasuabHblli omeem: 5KOMOH

BHeApeHHe HOBOT'0 BH/Ja B 3KOCHCTEeMY Ha3bIBaeTCs
IIpasuabHblli omeem: UHMPOOyKYus

3aKoH MUpaMu/bl SJHePruM NPHHA/JIEKUT
(8 nose 015 omeema egedume pamuauro agmopa)
IpasunbHblli omeem: JIuHOeHMaH

Tabsuija 8
MeTo/viKa pOBe/IeHUs] KOHTPOJISI
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[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa

KosmnyecTBo 0OLIeHOK yeTblpe

Ha3sBaHusi orjeHOK «OTJIMYHO», «XOPOIIIO»,
«y[IOBJIETBOPUTEILHO»,
«HEYJIOBJIETBOPUTEIbHO»

[Toporu o1jeHOK CM. KDUTEPHUH OLIEHOK
[Ipepnen pyiUTe/ILHOCTY BCEro KOHTPOJIS 15 MuHyT
ITocnemoBaTenbHOCTb BEIOOPA BOIIPOCOB cayJyanHast
[Ipesiaraemoe Ko/iMueCTBO BOIPOCOB 10

Kpurepuu onjeHKU

TectrpoBaHue npoBogUTCs 110 10 cylyyaiiHBIM BOIPOCAM U3 KaXK/10M TeMbl U oljeHrBaeTcs B 10
6asbHOM cucteme. Ecu cTyieHT npaBUIbHO OTBeTU/T Ha 10 BOTIPOCOB, TO OH TosiyuaeT 10
6anioB, ecv Ha 9 BoripocoB — 9 6ansios, Ho 8 -8, Ha 7-7, Ha 6-6, Ha 5-5. Ec/iu pu oTBeTax Ha
TECThI CTY/IEHT TosiyuaeT 4 6asiia, To Takast paboTa CUUTAeTCs He 3aUTEHHOM.

-OLleHKa «OT/IMYHO» BBICTABJISIETCS CTYIeHTY, eC/Id IIPaBUIbHO U KOPPeKTHO BbINOoJIHUI 86-100 %
TeCTOBBIX 3a/laHUM;

-OLIeHKa «XOPOILI0» BbICTaBJ/ISIeTCS CTYAEHTY, eC/IU MPaBUIbHO U KOPPEKTHO BbINOMHUA 65 -85 %
TeCTOBBIX 3a/laHUM;

-OLleHKa «Y/I0B/IeTBOPUTE/IbHO» BbICTABJISIETCS CTYAEHTY, €C/TU TTPaBUIbHO U KOPPEKTHO
BbINOJIHWUII OT 50 /10 65 % TecTOBbIX 3a/laHU;

-OLleHKa «HeY/I0B/IeTBOPUTE/IbHO» BBICTABJISIETCS CTYJ€HTY, eC/Id TTPaBUIbHO U KOPPEKTHO
BbINo/HUI OT 0 10 49 % TecTOBBIX 3a/laHUM.

Bonpocs! cobecejoBanus 1o pasaeny 4: IKosorus
KonTpo/mmpyembie KOMIIOHEHTHI U JIMYHOCTHBIE pe3yabTarhl: 3 3-1, 3-2, 3-3,Y-1, ¥-2, ¥-3, B-
1, B-2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02, OK-07

Bompock! cobecefioBaHus 110 paseny «KOJIOTUs

1. [aiite ompeesieHrs aOMOTHUECKUX U OMOTHUECKUX (haKTOPOB.

2. Kakue rpyribl 6MOTUUECKMX U aOMOTHUeCKHX ()aKTOPOB BhI 3HaeTe?

3. Kakue dhakTopbl cpe/ibl OTHOCSTCS K rpyIine 34ahruueckKux, oporpaduueckux?
OxapakTepusyuTe ux.

4. [aiiTe onpejesieHre IOHATUIO TUMUTUPYIOIIUN (DaKTOp.

5. Kakue hakTopbl OTHOCSTCS K (PUTOT€HHbIM?

6. Kakoga crierjuvika AeiCTBUS 300TeHHbIX (haKTOPOB?

7. [Haiite onpefesieHre aHTpornoreHHoro akropa. [lepeuniciivTe rpynmbl aHTPOMOT €HHBIX
(hakKTOpOB 1 00BSICHUTE, KaK IMPOSIB/ISIETCS UX JIeHCTBHE.

8. Kakue (hakTopbl Ha3bIBalOTCSl TMMUTUPYIOLIMMU?

9. Cdopmynupyiite 3akoH MuHuMyma 0. JInbuxa.

10. B uem cneuuduka 3akoHa TonepaHTHoctu B. Ilendopaa?

11. [aiiTe omnpe/esieHre TIOHSTUIO SKOJIOTMUecKui (haktop?

12. [avite onpefiesieHHe MOHATHUIO SKOJIOTMYeCKasi Ba/IeHTHOCTh

13.  TIpuBexmuTe NpUMepy ajlanTalivs TVIAHKTOHHBIX, HEKTOHHBIX U OEHTOCHBIX (hopM
14. Kakue 30HbI pa3nMyaroT B 3aBUCMOCTH OT TJIyOUHBI?

15. KakoBa sKosioruueckast posib B BoZloeMax r[pOOMOHTOB — GU/IBTPAaTOPOB?

16. Kak ByusieT HU3Kasl TVIOTHOCTh BO37lyXa Ha obuTaTteseii BO3AYIIHOW Cpesibl?

17. HasoBuTe ra3oBbIi COCTaB BO3ZyXa.

18. HazoBuTe 0c0OEHHOCTH Ha3€MHO-BO3/YIIIHOM CpPe/bl )KU3HH.

19. YeMm 00yCI0B/IEHO KOJTMUECTBO PaZiial[iy, JOCTUTAkOIel TTOBEPXHOCTH 3eMJTH?
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20. Ot yero 3aBUCUT OCBeIL|eHHOCTb Ha ITOBePXHOCTU 3eMJIU?

21. [TpuBeauTe TIpUMED a/lanTalluK PACTeHUH K M30bITKY U HEJJOCTATKy CBeTa.

22. Kak usmensiercst OTOCHHTE3 B 3aBUCMMOCTU OT UHTEHCUBHOCTH CBeTa?

23.  IlpuBepuTe npuMepsbl afanTtalyy K TeMIiepaTypHbIM U3MeHeHUsIM y Ha3eMHbIX
OpraHu3MOB.

24.  Kak BiusieT XMMU3M (KHUC/I0THOCTb, COJIEBOU PEeXKUM) ITIOUB Ha [IOYBEHHbIE OPraHU3MbI?

25.  Kakue ¢akTopbl BAUSIOT Ha (P3M0I0THYECKYH0 JOCTYITHOCTD il pacTeHUH (hr3ndecKoit
BO/IbI TTI0YBBI?

26.  IlpuBejuTe nmpyMepbl KaXKI0M IPYIIIbI [1apa3suTOB: SKTO- U SHZOIApa3uThl; CTaljMOHaPHbIe
Y BpeMeHHbIe Mapa3uThl; IOCTOSIHHbIE U [TepUOJUYeCKHe.

27.  Ha3zoBuTe OCHOBHBIE 5KOJI0TMYeCKHe afjanTalliid BHYTPEHHHX [1apa3sruTOB

28. Yem napasuTel OT/IMYAIOTCS OT I1apasUuTOU0B?

29.  HasoBuTe 0cO6€HHOCTH 1 KOJIOTMUeCKHe MPerMylleCTBa Mapa3uToB.

30.  [laiiTe ornpeziesieHHe TePMUHY MTOMYJISLIUS?

31. Kakoe MecTO 3aHWMaeT TMOMyJisiMs B OOIIeli WepapXWyecKoW CHUCTeMe YpOBHel
OpraHM3aLMy )XUBOM MaTepuu?

32.  Kakumu cBovicTBamu 006/1a/jaeT MOy JIsLusi?

33.  Urto Ha3biBaeTcs AeMorpapuueCKMMU XapaKTepyuCTUKaMU TOMY/ISILIUNA?

34. Kakue mokasareyid xapakTepU3yrT YMCIeHHOCTb TTOMY/ISILIUM?

35.  IlpuBejuTe BO3paCTHYIO, TOJOBYIO U 3TOJIOTUUECKYHO CTPYKTYPY MOMYJISLUH.

36. Uto Takoe auHamuKa nonyssauyua? Kakoe 3HaueHMe OHa UMeeT [/l CYL[eCTBOBaHUS
OpraHu3moB?

37.  Kak nmpoucxouT caMoperyJisiLysi UACIeHHOCTH TOMYJISLAHN?
38.  [laiiTe XapaKTepHUCTUKY KPHUBBIX BbDKUBAHUS U KPUBBIX POCTA MOMYJISLIAM.

39. Ob6mbsicHUTe, KaKuM 00pa3oM obecrieunBaeTCsi TOMeoCTa3 MOMYJISLHUH.

40.  [latite onpezeneHue 6rorieHo3a, broTorma, 6roma.

41. Kakue opraHusmel, obuTarolyie B OMoIieHo3e, Ha3bIBalOTCsl JOMUHAHTHBIMU?

42.  Yem mpejcTaBieHa BepTHUKalbHasi CTPYKTypa brolieHo3a?

43. Kakue 3/1eMeHTbI TOPU30HTA/IbHOM CTPYKTYPbI OMOL[eHO3a BbI 3HaeTe?

44, Yro Takoe Tpoduueckasi CTpyKTypa OuorjeHo3a?

45. UeM MpoAyLIeHThI OT/IMYat0TCSI KOHCYMEHTOB?

46. KakoB UTOT JesTe/IbHOCTH PeIyIieHTOB B OMOL[eHO03e?

47.  UYto Takoe TpodruecKrii ypoBeHb?

48.  Uto Takoe 3KoJI0THUeCKas MUpaMU/ia, KaKue TUIIbI 3KOJI0OTUYeCKUX NTMpaMu/ Bbl 3HaeTe?
49. YeM oripe/iesisieTCsl MPOAYKTUBHOCTh OHMOLIEHO30B?

50. UTo Ha3bIBaeTCs YMCTOM MePBUYHOM MTPOAYKLIMeN U Kakoe 3HaueHWe OHa UMeeT /ISl
(bYHKLMOHUPOBaHHUs OMO/IOTUYECKUX CUCTEM?

51.  CdopmynupyiiTe 3aKOH MUpaMU/bl SHEPTUMU.

52. Kak Ha3bIBaeTcsi epexo/iHasi 30Ha MeXKy AByMsi OrolieHo3aMu?

53.  [laiiTe oripejiesieHUe 3KOJOTUUECKOW HUIIIH.

54.  KakoW yueHbIi1 BBeJl TEDMHUH «3KOCHCTEMa»?

55. [MosicHUTe pa3nuuMst MEX/y TTIOHATUSIMHU «OUOTe0LIeHO3» U «3KOCUCTeMay.

56. Kakue ObIBatOT 5KOCHCTEMBI B 3aBUCMMOCTH OT pa3Mepa’?

57. [IpyBeuTe TIpUMepbl SKOCHUCTEM.

58. Kakue npusHaky NpycCyly eCTeCTBeHHbIM 3K0CUcTeMam?

59. Yro Ha3bIBaeTCs CyKleccHeld, uto o0ycaBiviBaeT eé Bo3HUKHOBeHHe? [TpuBeauTe
MPUMephI CYKLIeCCUM.

60. UeMm nepBuyYHast CyKL[eCCUSI OT/IMYAETCS] OT BTOPUYHOM?

61. HazoBuTe oT/MuMTe/IbHBIE TPU3HAKK OMOTe01IeH030B 1 arpo0OHOL|eHO30B.

62.  [laiite onipesiesieHre Grocgepsi.

63. Kakue CTpyKTypHBIE YaCTH Halllel M7IaHeThl BXOASAT B COCTaB Orocdepsl?
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64. KakoBa npoTspKeHHOCTb 6rocepsl 3eMIy 110 BepTHUKAIU?

65.  Kro siB/IsieTCs1 OCHOBOTIONIO>)KHUKOM yueHHst 0 6rocdepe?

66.  Oxapakrepu3yiiTe CBOMCTBa U (DYHKL[MU >)KUBOTO BelljecTBa OHocdepsl.
67. [atite orpeaeneHUsi OMOKOCHOTO BeIlleCTBa M/IAHETHI.

68. [HaiiTe onpejjesieHUs1 KOCHOTO Bell|eCTBa I/IaHeThbI.

69. [Matite orpeaesieHst GMOreHHOTO BeIIeCTBa IJIaHEThI.

70. Kak ocy11jecTB/IsIeTCS TOTOK SHEPTUH U KPYTOBOPOT BelriecTB B OGuocdepe?

71. KakoBbI OCHOBHBIE 3Tarbl 3BO/TIOLIMN O1ochepb?

72. Kak moppa3sgensieTcst 6uocdepa?

73.  Yrto Ha3biBaeTcst HOocdepol U moyeMy repexo/| K Hel Ha 3emyie He OCYLL[eCTB/ISeTCs?
74.  Uro Takoe 6uopa3Hoobpasue?

75. PoJib pacTeHuii ¥ )KUBOTHBIX B Orocdepe 3emiu.

76.  PacckaxuTe 0 Mepax OXpaHbl PeJJKUX )KMUBOTHbIX, IPUBEAUTE NTPUMEpPHI UX CI1aCeHHs OT
rubenu.

77. Korpa B Poccun Hauamicek BecTuch KpacHble KHUTH?

78. OpraHu3Mmbl, KaKux KaTeropyi prcka 3aHocsiTcsl B KpacHyro KHUTY?

79.  Hazosure opmbl OOIIT u faiiTe ux XapakTepUCTUKY.

80. B kakux OOIIT camblii CTPOrMi OXPaHHBIN PEXXUM?

81. C Kakoii 1jefbi0 co3jaroTcst brochepHbie 3ar0BeHUKH?

82. Korga u rje 6butn co3aanbl mepsbie OOTIT?

83. HazoBuTe u3BecTHbIe BaM 3aroBeHUKU B Poccuu.

84.  HasoBuTe u3BeCTHbIe BaM 3aKa3HUKM B Poccuu.

85.  HasoBure u3BecTHbIe BaM HaljMOHAaJIbHBIE MTAPKU U NIaMSATHUKU NpUpo/bl B Poccun.

86. Kakue OOIIT umetorcsi B Koctpomckoit 06/1acTu?
87. KakoBo 3Hauenrie OOIIT B pelieHHUH 3KOJOTHUYECKUX TTpoOieM?

88. B ueMm omacHOCTh UCUepriaeMOCTH IPUPOJHBIX PeCypCcoB?

89. Kakast B3auMOCBsI3b CyIL[eCTBYeT MeX/y CTeIleHbI0 UCI10/Ib30BaHUs IIPUPOHBIX PeCypCoB
Y 3arpsisHEHUEM OKpY Karoleil cpesibl?

90. ['po3uT /i1 YesioBeueCTBY peCypCHbIN I'o/Iof?

91. KakoBo aHTpomnoreHHoe BO3/ielicTBUe Ha JIuTOoChepy?

92. OxapakTepu3yiTe 3p03UI0 TIOUB U TIPUUMHBI €€ BOSHUKHOBEHUS], TI0C/Ie/ICTBUS.

93. [TpuBearTe TIpUMepbl 6OPLOBI C 3PO3KeH MOUB.

94. HazoBuTe UCTOUHKKHK 3arpsi3HeHYs [I0YBHI.

95. UTo Takoe peKy/JbTUBALUS 3eMeb? YKaKUTe eé BU/Ibl U dTarlbl.

96. Kak ocy11eCTB/IsIIOT OUOIOTHYECKYIO PeKY/IbTUBALUIO 3eMeJTh?

97. Yo takoe atmMmocdepa? CTpoeHHe U XUMUUECKUM COCTaB aTMOC(hephI.

98. OxapakTepu3syiiTe MpOLeCChl, MpOTeKarole B arMocdepe: LUPKY/SILUS BO3AYLIHBIX
MOTOKOB, CAMOOYHIL[eHNe, IePBUYHOE U BTOPUUHOE 3arpsi3HeHus1 aTMoc(epsbl.

99. Ha3oBuTe UCTOUHWKHU 3arpsi3HeHust aTMochephl B ropofiax U CelbCKOW MeCTHOCTH.

100. Ha3zoBuTe riobanbHble TIpo0/ieMbI 3eMHOM aTMOCGhepHI.

101. UTo Takoe 030HOBBIN 3KpaH? B uéMm ero 3HaueHHe U KakOBbI ITyTH COXPaHEHUs?

102. UTOo Takoe CMOr M KaK OH BO3HUKaeT?

103. HazoBwuTe Mepbl 60PbOBI C IIYyMOBBIM 3arpsi3HEHUEM.

104. [IpuBeuTe OCHOBHBIE METO/bl OUUCTKH OTXO/ALMX I'a30B NPeAIPUATHY (CyXUe, MOKpbIe,
3/IeKTprUUeckue, abcopOIMOHHBIe, aficCOPOLIMOHHbIe, KaTa/IMTHUeCKHe, KOHEeHCAIIMOHHbIE).

105. KakoBa posib 3e/ieHbIX HacaXK/leHWH B y/IyullleHMHd KauyecTBa aTMOC(epHOro Bo3ayxa?
106. KakoBo 3HaueHue BOZbI B IIPUPO/ie, MPOMBILLIJIEHHOCTH U CETbCKOM X035IMCTBe?

107. [IpuBesuTe faHHBIe O pecypcax MPeCHbIX BOJ, U XapakTepe UX pacripefie/leHus.

108. [MaiiTe XapakTepUCTUKY ruzipoccepsl 3emMiu.

109. Ha3oBUTe UCTOUHUKU 3arpsA3HEHUs BOJHBIX SKOCHUCTEM.

110. B ueM omacHOCTb 3arpsi3HeHust BOJHBIX peCcypCcoB?
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111. Ha3oBwuTe criocoObl yTUIU3ALMN CTOUHBIX BOZ,.

112. OxapakTepu3syiiTe OCHOBHbIE METO/[bI OUUCTKU CTOUYHBIX BOJ| (MexaHUueckue, (pU3HUKO-
XUMHUECKUe, XUMHUYeCcKrue, OHOXUMHUUECKHE).

113.  Tlouemy HeoOX0AMMO OXpaHATEH O0I0TA?

114. B ueM CMBIC/T MOJIESTH YCTOHUMBOTO pa3BuTHs obiriectBa? I1yTH ee peanu3saiuu B Poccuu.
115. Ha3oBuTe 3azjaun crielidasucToB (300MH)XEHEPOB W BeTepHMHApHBIX Bpaueid) M0 OXpaHe
TIPUPOJIHOM CpeJpbl.

116. OxapakTepu3yiiTe TMPUYMHBI TJI00aTBHBIX TIPOOJIEM ue/loBeYeCTBa: JeMorpaduuecKuii

B3pbIB, COKpAIlleHHe MaXOTHBIX YTO/AWH, T0JI0/], U3MeHEeHWe K/IMMaTa, 030HOBbBIE AbIPbI, KUC/TIOTHBIE
JOXK]TH.

Tabmmma 9
MeTtoauKa npoBeJieHHsi KOHTPOJIsSI
[TapameTpbl METOAMKU 3HayeHue rapaMmeTpa
KosmnyecTBo 0OLleHOK yeTblpe
Ha3BaHnus orieHOK «OTJIMYHO», «XOPOIIIO»,

«yOOBJIETBOPUTE/IBHO»,
«HEYIOBJIETBOPUTEJIBHO»

[Toporu onjeHOK 20
[Ipesien AIUTEIBHOCTH BCEIO KOHTPOJIS 10 MuHyT
ITocnenoBaTenbHOCTb BbIOOPA BOTIPOCOB ciyyvaiiHas
[IpepiaraeMoe KOIM4eCTBO BOIIPOCOB 3

OneHKa «OT/JIMYHO» CTaBUTCS, eC/IU CTY/IeHT: MOoKa3biBaeT I/yboKoe 1 MoHOoe 3HaHUe U IOHUMaHKe
BCEro TMpOrpaMMHOr0 Marepuana; II0JIHOe TOHWMAaHWe CYILHOCTA pacCMaTpUBAaeMbIX IOHSATHUMH,
SIBJIEHHMH M 3aKOHOMEPHOCTEeM, TeOp1H, B3aUMOCBSI3€1; yMeeT COCTaBUTh ITO/THbIN U TIPaBU/IbHBIA OTBET
Ha OCHOBE M3yUeHHOr0 MaTepuasa; BblJe/[Th [JIaBHbIE MOI0XKEHUs], CAMOCTOSITE/IbHO TOATBEPXKAATh
OTBeT KOHKDPeTHBIMH TNpUMepaMH, dakTaMu; AOMycKaeT He Oosiee 0fHOTO HeJ0uéTa, KOTODBIM JIerKo
HCTIpaBJIsieT 110 TpeOOBaHUIO MperofaBaTeis.

OueHka "Xxopomio" CTaBUTCS, €CAM CTY[eHT: AAéT TOJHbIM W TpaBWIbHBIM OTBET Ha OCHOBe
W3yUeHHBIX TeOpHWH; MAOMyCKaeT He3HauuTe/bHble OLIMOKM W HeJOYEThl TPU BOCIPOM3BeAEHUH
M3yueHHOro Marepuasa, Hebosbllie HeTOYHOCTU TIPU MCIIO/b30BaHUM Hay4YHBIX TEPMHUHOB WU B
BbIBOZIaX, 0000IeHNsSX W3 HaOMOAeHWlH; Marepuajs W3/Iaraer B OMNpeAe/éHHOW JIOTUUeCKOU
TI0C/Ie/IOBATeIbHOCTH, TIPH 3TOM ZOMYCKaeT OfHY HerpyOyro ommOKy unm He 6osiee JBYX HEIOUETOB,
KOTODble MOJKeT WCIIPAaBUTh CaMOCTOSTe/IbHO TIpM TpeOOBaHWM WM HEOOJBbIIONW TOMOILU
riperioiaBaTe’isi.

OneHka '"y/J0B/IETBOPUTE/NBHO" CTaBUTCS, €C/IM CTY[EeHT: yCBauBaeT OCHOBHOe COJeprkaHue
yueOHOrO MaTepuasa, HO UMeeT TMpo0esibl, He TPENATCTBYIOI[HE JaTbHeUIIeMy YCBOEHHUIO
MPOrPaMMHOTO MaTepuaja; u3jlaraeT Marepuan parMeHTapHO, He BCer/a Ioc/e/oBaTebHO; C1abo
apryMeHTHPYeT BbIBOZbI U 000011eH s, 0MyCKaeT OLIMOKK MPU UX (OPMYUPOBKE; He UCIIO/Ib3YeT B
KauecTBe JI0Ka3aTelbCTBA BHIBOJBI U 00001eHUs 13 HaOJII0IeHNH, OIBITOB WX AOMYCKaeT OMIMOKU
TIPU WX U3/I0XKEHUH; IaéT HeUETKUe OTIpe/le/IeHusT IOHSITUM; 0Ty CKasi OJHY - IBe TpyObie OIIMOKH.
OneHka "HeyAOB/IeTBOPUTE/IBHO" CTAaBUTCS, €C/AU CTYJEHT: He yCBavBaeT U He pacKpbIBaeT
OCHOBHOEe COjlep)KaHue MaTepuasa; He 3HaeT Wi He NOHUMaeT 3HaUUTe/bHYH0 YacTh MPOrPAMMHOTO
MaTepHasia B TMpejiesiax TOCTaBJIeHHBIX BOIPOCOB; He [leJIaeT BBIBOZOB U 0000IeHNi; nMeeT c1abo
chopMHpOBaHHbIE U HETI0J/IHbIe 3HAHKsI, He yMeeT MPUMEeHSITb UX MPU pellleHnH KOHKPeTHBIX BOITPOCOB,
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3a7iay, 3a/jaHui 1o obpasily; Mpy OTBeTe Ha OJWH BOIPOC JOMycKaeT Oojiee AByX rpyObIX OMIMOOK,
KOTOpbIe He MOXKeT UCIIPaBUTh AaKe TIPH ITOMOLLY TIPeriofaBaTeris.

Pa3pen 5. buosiorus B XXM3HU

KoHTpo/mMpyeMble KOMIIOHEHThI M JIMYHOCTHBIE pe3yabTarsl: 3 3-1, 3-2, ¥Y-1, B-1 JIPo 4, JIPo

AN

SR

®©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

27.

28.

29.

30.

5, OK-01, OK-02, OK-07
Bormpock! cobeceioBanyst 1o paszieny «bruomorusi B )KU3HNA»

PackpoiiTe CyTh B3aMMO/IeMCTBUS IPUPOABI U O0IIIeCTBa.

KakoBo 3HaueHre UMeIOT BUPYChI B )KU3HU UesioBeKa?

Kakue ObIBatOT BUTaMHUHBI Y KAKOBa UX POJIb B OpraHU3Me uejioBeka?

B uem cyTb mpoliecca CTPOeHHsI U [ieJieHUs] KJIeTKM M KaKOBO 3TO HMMeeT 3HaueHue B
CTapeHWy OpraHu3Ma.

Ha3zoBuTe pa3HOBU/IHOCTHY MOYBEHHBIX OaKkTepuii, U KaKOBO UX 3HaueHue JJIsl uesioBeka.
Kakoe 3HaueHue OMOIOTUYECKU aKTUBHBIX BEL[eCTB?

OxapakrepusyiTe mpoiecc OHOJOrHUecKoro OKHCJIeHWs U KaKoe ero IpakThuyeckoe
3HayeHue.

Kakoe 3HaueHre UMEIOT MUTPALIUU XKUBOTHBIX.

[MaiiTe XxapakTepuCTHKy OeflKam: XWMHUeCKWN COCTaB, CBOWCTBA W 3HaueHWe [Jisi
YyeJsI0BeyeCcKoro opraHmsma.

Oco6eHHOCTH TIPaKTUUeCKOT0 MPUMeHeHUs BOZ0POCIei.

Kakoe 3HaueHue TeHeTHUKH B )KU3HU UesioBeKa?

Kakoe 3HaueHe MMeeT KPYrOBOPOT BeIIeCTB B PUPO/Ie U B KU3HeIesiTe/TbHOCTH YesloBeKa?
Kakasi posib /1eKapCTBeHHBIX paCTeHUH B )KU3HU uesioBeKa?

PackpoiiTe 0cobeHHOCTH pa3pabOTKU U U3TOTOBJIEHHsI TPAHCT@HHBIX MTPOAYKTOB.
Oxapakrepu3yiTe Hac/eCTBeHHbIe 00/1e3HU UesloBeKa: TIPeAroChlIKH BO3HUKHOBEHUSI.
KakoBo 3HaueHue ceyieKI[UH OpraH1u3MOB?

CyTb reHHOU WH)XeHePUU U ee OCHOBHBIe MPO0/IeMBbI.

B yeM CyIIHOCTh K/IOHUDOBaHUS ?

[TpuBeauTe TIPUMEpPBI COBPEMeHHBIX OMOTeXHOJIOTHMA.

[IpuBeaUTe XapaKTepUCTHUKY OMOPUTMOB UeioBeKa.

[TpuBeauTe XapaKTePUCTHKY PeAKUX M UCUe3aroIIMX BU/IOB TITHLI.

[IpuBeauTe TIpUMeEPHI U XapaKTePUCTUKY pacTeHuH, 3aHeceHHbIe B KpacHyto KHUTY.

Kakue >KHBOTHbIe HaXOZSTCSI Ha TPaHU UCUe3HOBEHMS.

Kakue cyijectBytoT mpoduIakKTHYecKhue MepOIpULTHSl [Jis COXpPaHeHHUsl 3/I0POBbs
yesioBeka. OxapakTepu3yuTe ux.

KakoBo BO3/ielicTBYE uesioBeKa Ha TIPUPOAY Ha Pa3/IMYHbIX 3Tarax Pa3BUTHS
ye/IoBeYecKoro ooIecTra?

Oxapakrepu3yiTe BIUsHHE OKPY>KAOL[el Cpe/bl M ee 3arpsi3HeHUs Ha Pa3BUTHE
OpraHu3MOB.

Oxapakrepu3yiTe BIUsSHUE KYPeHHsI, yIIOTPeOIeH s aTKOr0/isi 1 HADKOTUKOB POJUTE/ISIMU
Ha SMOpHOHabHOE pa3BUTHe pebeHKa.

Kak MOKHO TIOBBICUTB TTPOAYKTUBHOCTH (DOTOCHHTE3a B UCKYCCTBEHHBIX YKOJIOTHUECKUX
cucTemax?

B uéM CyTb paljoHa/IbHOTO UCTIOIb30BaHUS M OXPaHbI He BO300OHOB/ISIEMBIX TIPUPO/HBIX
pecypcoB (Ha KOHKPeTHBIX ITpUMepax)?

B uéM oracHOCTh r106abHBIX HapylieHuH B 6uocdepe. O30HOBbIE «/IbIPbI», KUCIOTHbIE
JIOXK/IA, CMOTY M MIX TTPe/IOTBPAIlleHHe.
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31. [aiiTe XapaKTepUCTHUKy SKOJOTMUECKOr0 KpuU3uca U SKOJOTMUecKod KaTtacTpogbl.
[IpepoTBpaljeHre UX BOSHUKHOBEHUS.

Tabmwmia 10
Metoauka npoBeZieHUs1 KOHTPOJIS
[TapameTpbl METOAUKHA 3HaueHue rapaMmeTpa
KonuyecTBo oLieHOK yeTblpe
Ha3BaHus o1jeHOK «OTJINYHO», «XOpOLIO»,

«y[IOBJIETBOPUTETHHOY,
«Hey/|0B/IeTBOPHUTE/TbHO»

IToporu onjeHOK CM. KpUTEpUM OLIeHOK
IIpesen A/1MTE/IBHOCTH BCErO KOHTPOJIS 20 MHUHYT
[TocneoBaTeIbHOCTh BbIOOpA BOTIPOCOB ciyyvaiiHas
ITpesiaraemoe KO/IMUeCTBO BOIIPOCOB 3

OuneHka "OT/JIMYHO" CTaBUTCS, €C/IM CTYZEHT: TOKa3biBaeT TybOKoe U TIO/IHOe 3HaHWe U
MOHMMaHHWe BCero MporpaMMHOT0 MaTepuara; IMoJIHOe TIOHMMaHHe CYIITHOCTH PacCMaTpUBaeMbIX
TOHSITUM, SIBJIGHUA M 3aKOHOMEPHOCTeW, Teopui, B3aUMOCBsi3el; yMeeT JaTh TMOJHBIA U
MpaBWIbHBIM OTBET HAa OCHOBE HW3YYEHHOIO MaTepuasa; BbIe/sSTh [JIaBHbIEe T10JI0)KEHUS,
CaMOCTOSITe/TLHO TIOATBEPKAATh OTBeT KOHKPeTHbIMHU ITpUMepaMu, dakTaMu; J0MycKaeT He Oosee
OJIHOTO He/IouéTa, KOTOPbIM CaM MCIIpaBJIsieT Moc/ie 3aMevaHus MpernojaBaTeris.

OuneHka "Xxopomio" CTaBUTCS, €C/IM CTy/eHT: JaéT MOJHbIA U MpaBUIbHBIMA OTBET Ha OCHOBE
V3Yy4YeHHbIX TEODHUM; MaTepuaa U3/araeT B OMNpeZe/éHHOW JIOTUUeCKOW TOoC/e/10BaTebHOCTH U
JIOTTyCKaeT He3HauuTe/IbHbIe OIIMOKY U HeJJOUETHI TTPU BOCTIPOU3BE/IeHUHM U3YUeHHOI0 MaTepHraiia,
HeboJIbIIIMe HETOUHOCTH TIPH UCTI0/Ib30BaHWHM HAayUHbIX TEDMUHOB UJTH B BBIBO/IAX, 0000ILIeHUSX U3
HabO/ro/IeHUH, KOTOpble MOXKeT UCIPaBUTh CAMOCTOSITEJIbHO TpU  HeOOJIbIION  TOMOIIH
riperojiaBaTe’is.

OrneHKa "y/OB/IeTBOPHUTE/IBHO'" CTaBUTCS, €C/IM CTYJEHT: YCBauMBaeT OCHOBHOE COJEep>KaHue
yueOHOr0 MaTepHasia, HO HMeeT Tpo0esbl, He TIPeNATCTBYIOLMe AaTbHeUIIeMy YCBOEHHIO
MporpaMMHOI0 MaTepuaja; u3jaraeT maTepuan (parMeHTapHO, He BCerjia IO0C/e[0BaTe/bHO;
1abo aprymMeHTHPYeT BBIBOJbI U 0000I[eHMs, AOMyCKaeT OMMOKK Tpy UX (OPMY/IHMPOBKe; He
WCTIONb3yeT B KaueCTBe J0Ka3aTe/bCTBa BBIBOALI U 0000IeHHs W3 HabOIIO/IeHUM, OMBITOB WJIM
JIOTTyCKaeT OIIMOKY TIPY UX U3/IOKeHWH; JaéT HeUETKHe Orpe/ie/ieHus TIOHSTHM, J0TTyCKast OfHY -
[iBe TpyOble OMMOKY.

OneHka "Heyj0B/IETBOPUTE/IBHO" CTaBUTCSH, €C/IM CTYZEeHT: He yCBauBaeT U He pacKpblBaeT
OCHOBHOe COfiep>)KaHWe MaTepuasna; He 3HaeT WIM He T[IOHMMaeT 3HAauWTelbHYI0 YacTb
MporpaMMHOIO MaTepuaja B TMpefiesiax TIOCTaB/AeHHbIX BOMPOCOB; He [efaeT BBIBOJOB U
00061eHm; nMeeT cabo chopMUpOBaHHBIE U HETIO/IHbIe 3HAHUS, He YMeeT NIPUMEHSITh UX TIPH
pellieHMA KOHKDeTHBIX BOIPOCOB, 3ajiay, 3aJaHuii 1o o0pas3ily; Tpd OTBeTe Ha OJWH BOMPOC
Joryckaer 6Gosiee OByX rpyObIX OIIMOOK, KOTOpble He MOXKET WCIPaBUTh Ja)Ke TP TTOMOIIU
riperioiaBaTe’isi.
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Tembl pedpepaToB 1o pasjeny «b1o0rus B )KM3HH ye/I0BeKa»
(uHOuBUAyanbHbIe 3a0aHus NO 8bIOOPY CMyO0eHmMo8, 8 2pynne membl He OOAHCHbI
nosmopsimcsi).
IIpumeHeHMe OMO/IOTMYECKHX 3HAHUI B .......
...APXUTEKType U CTPOUTEbCTBE
... IULLeBOM MPOMBILLIJIEHHOCTH
...(hapMal|eBTHUeCKOW TTPOMBILILIEHHOCTH
... KOCMEeTOJIOTUH
. >)KUBOTHOBO/ICTBe (MOKHO T10 OTPAaC/IsIM: MTULEBO/CTBE, PbIOOBO/CTBE, ITUE/IOBOZICTBE U
T.[.)
. pacTeHHeBO/ICTBe
. AaBapUYMHUCTHKE
. B IMarHoCcTHKe 3ab0/1eBaHui
. B JleueHH OaKTepUanbHBIX 3a00/1eBaHUIM
. B JIeUEHWHW BUPYCHBIX 3a00/1eBaHUM
. B JIeueHUH IPUOKOBBIX 3a00/1eBaHU
. B IMarHOCTHKe U NMpo(uIaKTHKe Hac/ieICTBeHHbIX 3a00/1eBaHnM
. B HODMHDOBaHUU TPY/I0BOM /IesITe/IbHOCTH
. B 9KOJIOTUYECKOM MOHUTOPHHTe
. B pellieHUH IKO0JIOTUUeCKUX rpobsiemM (MO)KHO KOHKPeTU3UPOBaTh Mpobiiemy)
. B KJIETOYHOM MH)KeHepUH
. B TeHHOM UH)XeHepUuu
. B BuoTexHoMorun
. B OBITY
... B KyJINHapUH
...B OXpaHe OKpYy’Katolllei cpe/ibl
... B MICTI0JIb30BaHUM TIPUPOJHBIX PECypCOB
....B OXOTHUUEM [ieJie
.... B 3aTOTOBKEe CTPOUTE/IbHOM /IpeBeCHHbI
....BUTI. U TIL
Tabmumma 11

MeTo/iKa oOlleHKH pedepara

[TapameTpbl MeTOVKU 3HaueHHe MapameTpa

KomnmruecTBO O11€HOK niBe

Ha3panus OL€HOK «3aUTeHO», «He3auTeHO»

[Toporu orjeHOK CM. KPUTEPUU OLIEHOK

[Ipenen AUTETLHOCTH BCETO KOHTPOJIS 5 MUHYT (JOK/az 1o TeMe pedepara)

IIpenyiaraemoe KOIMUeCTBO BOIPOCOB 1

«3auTeHO0» — BbICTAB/ISIETCS CTY/I€HTY, KOTOPbIN MPAaBU/IbHO U JIOTUYECKH BEPHO M3/1araeT yueOHbIH
MaTtepua, 0000IIaeT ¥ aHA/TM3UPYeT MOTyUeHHYI0 WH(OpPMaLIMIO, /1e/laeT U3 3TOrO MPaBU/IbHBIE
BBIBO/IbI, YCIEIITHO MPUMEHSIET TeOPeTHUECKHe 3HAHUS K PEIIeHUI0 TTPAaKTUUeCKUX 3aJay, yMeeT
KPUTHUECKH  OL|eHMBaTh WH(OPMAlMi0  OMOJIOTUYECKOTO  COJePXKAaHHUs,  BK/IHOUAIOIIYIO
TICEeB/IOHAYYHbIe 3HAHUS U3 Pa3/IMUHbIX UCTOUHUKOB (Cpe/CTBa MacCOBOW MHGMOPMAIMK, HAayUYHO-
TIOMYJ/ISIPHBIE MaTepHasibl); UHTEPIPETUPOBATh 3THUECKKE acleKThl COBPEMEHHBIX MCC/Ie0BaHUI
B OWosioruu, MeuirHe, OUOTEXHOIOTHH; PaCCMAaTPUBATh TI00a/TbHBIE 3KOJIOTUUYECKHe TTPOo0/ieMbl
COBPEMEHHOCTH W (OPMHUPOBATh MO OTHOIIEHWI0 K HUM COOCTBEHHYIO TIO3WI[MIO; CO3/iaBaTh
COOCTBeHHbIE TTMCbMEHHBbIE U YCTHBIE COOOIIEHHsT Ha OCHOBE OMOJIOrMYeCcKOW WH(pOpMAIUy W3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIT0/Ib30BaTh MOHATUHHBIN anmapar OMOIOTHH; BbIZIBUraTh
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TMITOTe3bl, TPOBEPSATh UX KCIIEPUMEHTATbHBIMU CPeCTBaMH , (HOPMYIHpPYS 1ie/ib UCCIIeZ0BaHMS,
aHa/IM3UPOBaTh TO/yYeHHbIe Pe3y/IbTaThl U /IelaTh BHIBO/IbI;

CobmoziaeT TpeboBaHMs K 0POPMJIEHUIO TEKCTOBBIX PabOT CTY/I€HTOB.

«He 3auTeHo» BBICTAB/SAETCS CTYAEHTY, UMEIOIeMy Cepbe3Hble Mpobesibl B 3HAaHUM yueGHOTro
MaTepuana, AOMyCKAaroIleMy IPUHIUITHAIbHbIE OIIMOKH TIPH BBIMOJIHEHWH IPeayCMOTPeHHbIX
nporpaMmoi 3aZiaHuii. He ymeeT KpPUTHUeCKM OlleHWBaTh HWH(OpPMaLM0 OGHOIOrHYecKoro
CoZiep)KaHusi, BK/IIOUAIOIIYIO TICEBOHAYUHbIe 3HAHUS W3 pa3/WUHbIX MCTOYHUKOB (CpeiCTBa
MacCOBOH HH(OpMaIMH, Hay4YHO-TIOMY/ISIpHBbIe MaTepuasibl); He CrocobeH HWHTeprpeTHpPOBaTh
ITHUECKHe acCrieKTbl COBPEMEHHBIX HCC/e[oBaHWi B OWO/IOTHH, MeJuliiHe, OHOTEeXHOJIOTHH;
paccMatpuBaTh I/100a/bHbIE — 9KOMOTHYECKHe IPo0jeMbl COBPEMEHHOCTH M HE MOJKeT
(bopMHpOBATh 0 OTHOLIEHHIO K HUM COOCTBEHHYIO MO3MI[MI0; HE MOXKET CO3/laBaTb COOCTBEHHbIE
IMMCbMEHHbIE M YCTHbIE COODII[eHHsI Ha OCHOBe OHOOrHYecKor WH(OPMAL[UM W3 HECKOTbKHUX
HCTOYHUKOB, IPaMOTHO HCIT0/Ib30BaTh IMOHATUHHBIN armapar GHO/IOTHH; BbIABUraTh THIIOTe3bI,
MIPOBEPATb KX SKCIIePUMEHTA/bHBIMU CpeACTBaMH , (OpMy/aMpyst 1ieJib HCC/Ie[0BaHus,
aHa/M3UPOBaTh  ITOJIyYeHHbIe pe3y/bTaThbl U [ieflaTh BBIBOAbI; He cobiozaeT TpeGoBaHMs K
0(hOpPMJ/IEHHIO TEKCTOBBIX PabOT CTY/IEHTOB.

Jlono/IHUTe/IbHBbIe KOHTPO/IbHBIE HCIIBITAHUSA
JUIsl CTyIeHTOB, HabpaBIrx MeHee 50 6asioB (B cooTBeTcTBUU C [TooykeHrem «O MOJyIbHO-
PelTHHTOBOM cucTeme»), GOPMUDPYIOTCS U3 UKMC/Ia OLIeHOUHBIX CPEe/ICTB 110 TeMaM, KOTOpbIe He
OCBOEHBI CTY/IEHTOM.
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