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Pe3ynbTaThl 0cBoeHus gucuMIiuiuHbl: «buonorus» IIIICC3 (CIIO)
no cneruanabHocTH: 09.02.07 MHopMaI[HOHHbIE CHCTEeMbI M TIPOrPaMMHpPOBaHKe

TpeGoBaHus K pe3y/ibTaTaM 0CBOEHHUS JUCIUILIMHbBI:
3HaTh:
3-1- MecTo ¥ posii OHOJIOTHH B CHCTEME eCTeCTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOM
eCTeCTBeHHOHAYUHOU KapTUHBI MHPa, B IO3HAaHWH 3aKOHOB MPHUPO/bI U PEIIeHHs] KU3HEeHHO-BayKHbIX
COLIMA/IbHO-3THUECKUX, SKOHOMHUYECKUX, SKOJIOTHUECKUX TIpo0/eM uYesioBeUecTBa, a TaKXKe B
pellleHnyd  BOMPOCOB  palfMOHA/TIbHOTO TIPHUPOZOIO/Ib30BaHUs, B (DOPMHPOBAHUN 1I€HHOCTHOTO
OTHOILIEHWS] K TIpUpofie, OOIeCTBy, Ye0BEKY; O BK/a/le POCCUHCKUX W 3apyOeXKHBIX YUEHBIX -
010JIOTOB B pa3BUTHe OMOJIOTMH; HAYYHOTO 3HAHWS; (GYHKIIMOHAIBHON IPaMOTHOCTH Ue/IoBeKa JijIst
pelleHus XKU3HEeHHBIX MpobJiem;
3-2- OCHOBOITO/IAraroIfe TePMUHBI U TOHATHS ( JKU3Hb, K/IeTKa, TKaHb, OPraH, OpraHW3M, BHU[,
TIOTTYJISALMST, SKOCKCTeMa, OuolieHo3, 6uocdepa,, MeTaboM3M, TOMEOCTa3, KJIeTOUHbIM UMMYHUTET,
ObuocuHTe3 Oenka, OHOMOMMMEpBI, AWCKPETHOCTb, CAMOPETYJISALMS, CaMOBOCIIPOM3BeZieHue,
HaC/1eICTBEHHOCTh, U3MEHUHUBOCTh, SHEPT03aBUCUMOCTb, POCT U Pa3BUTHE); OMOJIOTMUeCKHe TEOPUH:
K/IETOUHasi, XDOMOCOMHasl, MyTal[{OHHasI, KJIOHA/IbHO-Ce/IEKTUBHOT'O UMMYHHUTETA, SBOJTFOIIMOHHBIE,
OuoreolieHo3a, aHTPOIIOTeHe3a, I[eHTPaJbHYI [JOrMY MOJIEKY/ISIPHOM OWOIOTUM; 3aKOHBI:
HaC/Ie[ICTBEHHOCTH,  CLEIJIEHHOTO  HAaC/le[JOBaHUS TPU3HAKOB, 3apOBIIIEBOTO  CXOZCTBA,
(YHKIIMOHMPOBAHHUSI SKOCHCTEM, TOMOJIOTMUHBIX PSI/IOB, T€HETUUECKOTO DaBHOBECHS, YUEHUS: O
L[eHTpaX MHOroo0pasusi ¥ TIPOMCXOXKAEHUSI KYJIbTYPHbIX pPacTeHWd, O TMyTSIX W HarpaBJieHUs
3BOJTIIOIMH, O Ouocdepe; MpaBwia: MUHUMYMa, 3KOJOTHUECKOW TMHMpaMU/bI uuces, OMOMacChl U
SHEpPruM; TUIOTe3bl BOSHUKHOBEHMS >KU3HU Ha 3eMIie;
3-3- 0 HeOOXOAMMOCTH 370POBOr0 0Opa3a )KU3HU; O HEOOXOAMMOCTH COXpaHeHHsI pa3HOOOpa3us
BUZIOB U 9KOCUCTEM, KaK YCJIOBUSI COCYIL[€CTBOBAHUS MPUPO/IbI M UeJIOBEUECTRaA;

¥Y-1- packpbiBaTh CO/lepKaHHe OCHOBOIIO/IAraroI[X OMOIOTMUeCKUX TEPMUHOB U TTOHSTHIA: YKU3Hb,
KJIeTKa, TKaHb, OPraH, OPraHy3M, BH/], OMYJISALYSI, IKOCUCTeMa, OuoLieHo3, buocdepa; MeTabosm3m
(oOMeH BelmIecTB W TIpeBpallleHWe >SHEpPruv), romeocras (camoperyssius), OuocwHTe3 Oesika,
CTPYKTYPHasi OpPraHM3aL|sl XKUBBIX CUCTEM, AUCKPETHOCTh, CaMOPETYJISILI|sI, CAMOBOCTIPOU3Be/IeHUEe
(pempoyKIysi), HacC/eICTBEHHOCTh, W3MEHUYMBOCTh, 3HEPr03aBUCUMOCTb, POCT U Pa3BUTHUE,
YPOBHeBasi OpraHU3aIiyisi; PaCKpbIBaTh CO/lepyKaHre OCHOBOTIO/IArakoIIUX OMOIOTHYEeCKUX TeOPUN U
TUTIOTE3: KJIEeTOUHOH, XPOMOCOMHOM, MYTal[dOHHOM, 3BOJIFOIIMOHHOM, MPOUCXOXKIEHUSI KU3HU U
Yye/lOBeKa; PACKpbIBaTh OCHOBOIIOJIAralole Ouo/orMueckue 3akoHbl W 3akoHomepHoctu (I
Menpensi, T.Moprana, H.1. BaBunoBa, J. ['ekkenss, ®. Mronnepa, K. bspa), rpanunel ux
TIPUMEHUMOCTH K >KUBBIM CHCTEMaM; pelllaTh OMOIOrHUeCcKHe 3a/laud, COCTaBJIATh FTeHOTUITUUECKHEe
CXeMbl CKpEIWBaHUS [ji pa3HbIX THUIIOB HAC/Ie[0BaHUS TIPU3HAKOB y OPraHWU3MOB, COCTABJISITh
CXeMbI TIePeHOCa BeIeCTB U SHEPTUr B FKOCHCTeMax (LIeMy MUTaHUS, TUIEBbIe CeTH); BBIJE/SATh
CylIleCTBEHHbBIE TIPU3HAKK CTPOEHUSI BHUPYCOB, KJIE€TOK MPOKAPUOT U IYKAPUOT, OJHOK/IETOUHBIX U
MHOTOKJIETOUHBIX OPTaHU3MOB, BUZIOB, OMOTe01[eHO30B, SKOCUCTeM U Ouocdepsbl, CTPOEHUS] OPraHOB
U CHCTeM PpaCTeHWH, XMBOTHBIX M UeIOBeKa; BBIAEATh TPU3HAKKA OMO/IOTMUECKUX TIPOLIeCCOB,
oOMeHa BellleCTB, MpeBpallieHrsl SHepPruu, OpoXKeHusi, aBTOTPO(HOr0 U reTepoTpodHOro MUTAHUS,
(doTocuHTe3a, XeMOCHHTe3a, MHUTO3a, Meli03a, raMeToreHesa, SMOproreHe3a, OCTIMOPUOHATBHOTO
pa3BUTHS, Pa3MHOXKEHUs, OHTOTeHe3a, ¢uioreHe3a, oTbopa (eCTeCTBEHHOrO0 M MCKYCCTBEHHOTO),
BUZI000pa30BaHus (a//10MaTpUyeckoro ¥ CUMITaTPUYeCcKOro); aHaIM3UpOoBaTh: BIUSHUE JBWKYIIUX
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CWJI 3BOTIOIMM Ha TeHO(OH/ TIOMY/ISIUK, TIPUCTIOCOOIEHHOCTh K OPTaHM3MOB Cpefie 0OuTaHus,
KPYT'OBOPOT BeIIeCTB U IMOTOK SHEPTUr B 9KOCHUCTEMaX;
Y -2- npuMeHSTH T0/TyueHHbIe 3HaHUs [Jisi 00BsICHeHHsT OMOIOTHYeCKUX TIPOLIeCCOB U SIBJIEHUH, /IJIs
npuobpeTeHust [/1si TPUHSATHS TIPAKTUUeCKUX pelleHWH B IOBCeJHEBHOW JKU3HU C  LieJbi0
obecrieueHrst 6e301MaCHOCTA CBOEr0 3[0POBbSI M 3/I0POBbSI OKPY’KAIOILIUX JIFO/IeH, COOJIIO/IeHus
3/10pOBOT0 00pa3a >KW3HU, HOPM TPAMOTHOT'O TOBEe/IEHUS B OKPY)KAIOIL[el PUPOTHOMN Cpejie;
HCIO/Ih30BaTh COOTBETCTBYIOIHE apryMeHTbI, OMOIOTMUeCKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY ISt
JIOKa3aTe/IbCTBA PO/ICTBA OPraHU3MOB Pa3HbIX CUCTEMATUUECKUX TPYIII, B3aMMOCBSI3U OPraHU3MOB
Y cpefibl 00WTaHMs, eIMHCTBA Ye/I0BeUEeCKHX pac;
Y-3- KpuUTHUeCKH OLeHUBaTb WHGOpPMAaLMI0 OMOMIOTUYeCKOTO COZIep>KaHUs, BKI/IHOUAIOIIYIO
TICeB/IOHayUHbIe 3HAaHUSI U3 PA3/IMYHBIX UCTOUHUKOB (CpeJCcTBa MacCOBOM MH(OpMAI[UH, HAyuyHO-
TIOMTyJISIPHbIE MaTepHasibl); MHTEPIPEeTUPOBATh 3THYeCKHe aclleKThl COBPEMEHHBIX MCC/Ie/JOBaHU B
Ouosioruu, MeAuLIMHe, OMOTEXHOJ/IOTHUH; pacCMaTpUBaTh T00a/ibHBbIe JKOJIOTHYeCKHUe TIPOOJeMbl
COBPEMEHHOCTH W (OPMUPOBATH MO OTHOIIEHHWI0O K HUM COOCTBEHHYIO TIO3WIIMIO; CO3/laBaTh
COOCTBEHHbIE TIMCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBe OMOJIOTUYECKOW HHGbOpMAIMd W3
HECKOJIbKUX MCTOUHUKOB, TPAMOTHO HCIO/Ib30BaTh MOHSTUHHBINA armapaT OWOJIOTHH; BbIIBUTATh
TUIOTe3bl, TIPOBEPATh WX IKCIIEPUMEHTATbHBIMU CPEICTBaMH , GOPMY/IUPYs Lie/b UCC/IeJOBaHN,
aHA/TU3UPOBaTh TIOJyUeHHbIE Pe3Y/IbTaThl U [1€/1aTh BHIBO/IBI;
Bnapaertn:
B-1 — OCHOBHBIMH MeTO/[aMM HAyUYHOTO TIO3HAHUs, UCTIOIb3yeMbIX B OWOOrud: HabMoAeHus u
OTMCaHWS YKUBBIX CHUCTEM, IMPOLIECCOB W SIBJIEHWIA; OpPraHW3al[i¥ W TPOBeJeHUst OMOIOrHnYecKoro
JKCTIepUMEHTa, BBIIBIDKEHHS THUIIOTe3, BBISB/IEHUS 3aBUCUMOCTH MEXAY HWCCIeqyeMbIMU
Be/IMUMHAMH, OOBSICHEHUS TIOMyUYEeHHBIX pe3y/JbTaToB U  (OPMY/JIMPOBAHHS BBLIBOJOB C
WCIO/Ib30BAaHUEM HayUHbIX MTOHSTHH, TEOPUH 1 3aKOHOB,;
B-2 — OCHOBOIIO/IATalOLUMH TIOHATHSIMU U TPE/ICTAB/IEHUSIMHM O >XMBOUW MPHUPOje, eé YpPOBHEBOM
OpraHu3al[ii UM SBOJIIOI[UM, YBEPEHHOE T[0/Ib30BaHWe OWOJIOTUUECKOM TepMHUHOJIOTUeH |
CUMBOJIMKOW; HaBBbIKAMHU BBIZIEJISITh CYI[eCTBEHHbIe TIPU3HAKW BUPYCOB, K/IETOK TPOKapyuOT U
9YKapHOT; OIHOK/IETOUHBIX ¥ MHOTOK/IETOUHBIX OPTaHHW3MOB, BH/IOB, OMOTeO01IeHO30B U 3KOCUCTEM;
0CcOOEeHHOCTH TIpOLIeCCOB: OOMeHa BeIeCTB W TpeBpallleHus YHeprud B KieTKe, (DOTOCHHTE3a,
M7IACTUYECKOTO W YHEPreTHuecKoro oOMeHa, XeMOCHHTe3a, MHTO03a, Mel03a, OIJIO[OTBOPEHMS,
Pa3BUTHSI W Pa3MHOXKEHHs, WHAWBUYa/lbHOTO pPa3BUTHUs OpraHu3Ma (OHTOreHe3a), OOpbOBI 3a
CYII|eCTBOBaHKME, €CTeCTBEHHOro 0TOOpa, BHA000pa30BaHMs, MPHUCIIOCOOJEHHOCTH OPraHU3MOB K
cpefie 00MTaHUs, BAUSHUS KOMIIOHEHTOB 3KOCHCTEM, aHTPOMOTreHHBbIX U3MEHEHHH B 9KOCHCTeMax
CBO€li MECTHOCTH, KPYrOBOPOTA BEI|EeCTB U MpeBpallieHre SHepPruu B 6uochepe;

B pe3ynbrarte ocBoeHUs1 yueOHOM AVCIMIIMHBI BBITTYCKHUK J0/DKEH 00/1a/1aTh CIeyOIUMU

JTMYHOCTHBIMU pe3yJIbTaTaMu:

JIPo 4 - chopMUPOBaHHOCTh MUPOBO33peHUSsI, COOTBETCTBYIOILIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKW U 00IIeCTBeHHOM MPAKTUKKW, OCO3HAHHOTO Ha /IMajiore KyJbTYp, a TAKXKe pas3/MuHbIX (hopm
00I1IeCTBEHHOTO CO3HAHMSI, 0CO3HAHMSI CBOEr0 MeCTa B TIOJIMKY/IbTYPHOM MHDE;
JIPo 5 - cpopMHpPOBAaHHOCTL OCHOB CaMOpPa3BUTUS W CAMOBOCIIUTAaHUS B COOTBETCTBUHM C
o011leyesioBeUeCKUMM  LIEHHOCTSIMM UM HjleajlaMi  TPaKJAHCKOTO 00IlecTBa; TOTOBHOCTb U
CroCcoOHOCTh K CAMOCTOSITe/TbHOM, TBOPUYECKON U OTBETCTBEHHOM /1esiTe/IbHOCTH;
JIPo 7 - mposiBlieHHe HaBBIKOB COTPYJHWUECTBA CO CBePCTHHWKAaMH, ZIeTbMH MJIA/IIero Bo3pacTa,
B3pPOC/IBIMU B 00pa30BaTe/IbHOM, 00IT[eCTBEHHO T10/1e3HOM, yueOHO-UCCIe/J0BaTeTbCKOM, IMPOEKTHOU
Y IDYTUX BUJIAX [1eSTeTbHOCTH;



JIPo 9 - rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHWIO, B TOM 4YMCIe camMoo0Opa30BaHUIO, Ha
TIPOTSPKEHUM BCel >KWM3HU; CO3HaTeIbHOe OTHOILIeHHe K HellpephbIBHOMY 00pa30BaHUIO KaK YCIOBUIO
YCTeIIHOM MpodeCcCUOHABHOM U 0011[eCTBeHHOU JesITe/TbHOCTH;

JIPo 14 — chopMHUpPOBAHHOCTh 3KOJOTHUYECKOTO MBbIIIEHUs,, TTIOHUMaHUsI BJIMSHUSI COLIMA/IbHO-
KOHOMMUECKHUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOJHON U COL[MAIbHOM Cpe/ibl; IPUOoOpeTeHre OrlbITa
5K0JIOrO-Harpas/IeHHO! J1eTe/IbHOCTH

OK 01 - BrIOMpaTh CriocobbI pertieHus 3a7a4 MPoQeCcCHOHaTBHOM esITeTbHOCTA TTPUMEHHTENTBHO K
Pa3/IMYHBIM KOHTEKCTaM

OK 02 — ucrosnib30BaTh COBPeMeHHbIE Cpe/ICTBa MOMCKa, aHa/lru3a U UHTepIipeTalui HHGopMaLuy U
VH(}OpMaLMOHHbIe TEXHOJIOTHH Z1J1s1 BBITIOJTHEHUS 3a/1au Npo¢eCcCUOHAaNbHOM JesTe/TbHOCTH

OK 04 — 3¢pekTHBHO B3aUMO/I1eHiCTBOBATh U PaboTaTh B KOJUIEKTHBE ¥ KOMaH/e

OK 07 — cofeiicTBOBaTh COXPaHEHWIO OKDY’Kalollleid Cpefibl, pecypcocOepe>keHuto, TPUMEHSITh
3HaHUs 00 U3MeHeHUH K/IMMarta, TIPUHIUIBI OepeXK/THBOr0 IIPOU3BO/CTBA, 3((eKTUBHO JeliCTBOBAaTh
B Upe3BbIYaliHbIX CUTYyaLUsIX

OK COO-07 — cojeilcTBOBaTb COXpPAHEHHIO OKPY)KAWoIel Cpefibl, pecypcocOeperxeHuIo,
MIPUMEHSATh 3HaHUsI 00 M3MeHeHUH K/IMMara, TPUHLUITBI OepeXX/THBOTrO TIPOM3BO/ICTBA, 3P HEKTUBHO
JIeliCTBOBATh B UpPe3BbIUalHbIX CUTYaLUsIX



ITactopT )oHAQ OLIEHOUHBIX CPE/ICTB
[TICC3 (CIIO) no crnerfuanbHocTy: 09.02.07 MIHGOPMAaIIMOHHbIE CUCTeMbI ¥ IPOrPaMMUPOBaHKe

Tabnwma 1

Ne KonTtponmvpyemesie

HanmMeHOBaHMe OLIEHOUHBIX CPe/ICTB

Lpyrue oLieHOYHbIe

KoHutponvpyemslie Ko/-Bo
n/ JUaKTUYecKue cpencTsa
KOMITIOHEHTbI TeCTOBBIX
8l €IMHUIIBI . Bup KOJI-BO
3a/laHUM .
3a/laHUM
Pa3pen 1. 350 TecTtrpoBaHue
KJIeATKa — 3-1,3-2,3-3,5-1, V-2, co6ecep,qOBaHI/Ie’, 157
2 CTPYKTYPHO- ¥-3,B-1, B-2, JIPo 4, CUTYaLMOHHbIE 24
JIPo 5, JIPo 7, JIPo 9,
(dbyHKLMOHANbHAs OK-01, OK-02, OK-04 3a/1auu
eIJMHULIA )KUBOT'O
Pazpen 2. 3-1, 3-2, 3-3,¥-1, ¥Y-2, 249 TectupoBanue,
3 Crpoenue u pyHkumu | ¥Y-3, B-1, B-2, JIPo 4, cobecemoBaHue, 70
opraHmsma JIPo 5, JIPo 7, JIP0 9, CUTYyaLlMOHHbIe 36
OK-01, OK-02, OK-04, 3a7laun
Pa3pen 3. 3-1, 3-2, 3-3,¥-1, ¥-2, 135 TecTtupoBanue,
4 Teopus 3Bo/MIIOLIU Y-3, B-1, B-2, JIPo 4, cobecegoBaHue 102
JIPo 5, JIPo 7, JTIPo 9,
OK-01, OK-02, OK-04,
Pazpen 4. 3-1, 3-2, 3-3,¥-1, ¥-2, 178 TectupoBanue,
IJKOJIOTUsI Y-3, B-1, B-2, JIPo 4, cobeceioBaHre 116
5 JIPo 5, JIPo 7, JIPo 9,
OK-01, OK-02, OK-04,
OK -07, OK COO0-07
Pazpen 5. 3-1, 3-2, 3-3,¥-1, ¥Y-2, CobecenoBanue, 31
buosnorus B )Xu3Hu Y-3, B-1, B-2, J/IPo 4, pedepaT 21
6 JIPo 5, JIPo 7, JTIPo 9, -
OK-01, OK-02, OK-04,
OK -07, OK COO0-07
HUTOI'O: 912 557




METOAI/IKH HPOBEJIEHI/IH KOHTpO.ﬂﬂ mo l'[pOBepKe 6330BBIX 3HaHI/Iﬁ o JUuCIMIlInHe
«buosorusa»

Pa3pen 1.
Knerka — cTpyKTypHO-QyHKIIHOHA/IbHASA eJHHULIA )KUBOTO
KonTpo/mmpyembie KOMIIOHEHTHI ¥ IMYHOCTHBIE pe3yabTarthl: 3 3-1, 3-2, 3-3,Y-1, ¥V-2, ¥-3, B-1,
B-2, JTPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02, OK-04

@®oHJ TeCTOBBIX 3a/JaHUH 110 pa3/jesy:
KieTrka — cTpyKTypHO-yHKI{MOHA/IbHAsA eAMHULIA )KMBOT0
Bblbepume 00uH npasuibHbIli 6apuaHm omeema
OCHOBHBIM CBOHCTBOM XHUBBIX 00HeKTOB (0HMOCHCTEM) SIB/ISIETCA. ..
JiesieHye TyTeM MUTO03a
+ CaMOBOCITPOM3Be/leHre
TI0JI0BOE pa3MHOKeHUe
JiefileHye IyTeM Melio3a
O efMHCTBe OPraHUYECKOr0 MHpPa CBH/IeTE/ILCTBYeT. ..
B3alMOCBSI3b OPTaHU3MOB U Cpe/ibl
TIPUCIIOCO0/IEHHOCTh OPTaHU3MOB K CpeJie
KPYTOBODOT BeLL|eCTB
+ KJIeTOUHOEe CTPOeHHe OpPraHUu3MOB
CTtpoeHue ¥ poLecchl )KU3HeAesATe/IbHOCTH B OPraHax U cUcTeMax OpPraHoB pacTeHUu# 1
JKHBOTHBIX H3y4aeT OHo/IoruyecKasi HayKa Ha YPOBHe OpraHHU3aLi{ XKUBOM
MPUPOABI
TOMYISILIHOHHO-BU/JOBOM
+ OpraHN3MeHHOM
brocdepHOoM
OMOLEHOTUYECKOM
JKuBble OpraHu3Mbl MPeACTaBJ/ISIIOT CO00# CHCTEMBI. ..
+ OTKpBIThIE
3aKpBIThIE
HeyTopsiZloueHHbIe
HeOpraHW30BaHHbIe
CoBOKYNIHOCTh 0KEaHOB, MOpe€id, PeK, 03ep, MPyA0B, 00/I0T H MO/3eMHBIX BOJ 01oc(epshI - 3TO
Tpornocdepa
napabuocdepa
+ ruzgpocdepa
abuocdepa
HajgBu/0BHIMH YPOBHAMH OPraHU3AI[UH )XKHBOW MaTePHUH SB/ISIFOTCS. ..
KJIETOYHbBIN
MOJIEKY/ISIPHBII
+6uocdepHbIi
OpraHHbIN
Hawu6os1ee BEICOKHIT paHT 0M0/I0TMYeCKOi CHCTeMbI:
MOJIEKY/ISIPHbIN
KJIETOUYHBIU
OpraHu3MeHHbI’
+ 6uocdepHsbIit
Buocdepa npeacrasaser coboii...
KOMILJIEKC BH/IOB, OOMTAIOIIMX Ha OTpe/ie/IeHHOW TeppUTOPHN
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+ 000/10uKy 3eMsTH, 3ace/IeHHYIO )KUBBIMA OPTaHU3MaMH
ruzpocdepy, 3aceieHHYIO XUBbIMU OpraHu3MaMu
nuTocdepy, 3ace/ieHHYIO )KUBbIMUA OpraHHW3MaMHu

B cocTaBe xuBoro BeijecrBa 6uochepsl npeod/iafiaeT TaKOM XUMHYECKHH 3/IEMEHT, KaK...
cesleH

uo[,

+ KHCI0pO[,

ocdop

TKaHeBO# YypOBeHb OPraHU3al[UH )XUBOI MaTepHUH SIBJIsieTCs 00/iee KPYMHBIM (BBICOKHM),
yem...

TIOMYJISIL{MOHHO-BUI0BOM

OpraHHbIN

+ K/IeTOUHBIN

OpraHu3MeHHbIN

TKaHeBO# YypPOBeHb OpPraHU3al[iH )XUBOIM MaTepHUH SIBJISeTCA 00/iee MeJIKUM (HU3KHM), YEM...
TOMY/ISILMOHHO-BU/IOBOU

OpraHHbIN

+ K/IeTOUHBIN

OpraHu3MeHHbIN

Hau6o/1ee HU3KHH paHT 0M0/I0THUECKON CHCTeMbI:

+ MOJIEKY/ISIPHBIN

K/IeTOUHBIN

OpraHu3MeHHbIU

6uochepHbIit

I'a3oBasi 000/10UKa Halllei MUIAaHeThI HA3bIBAETCS ...

+ Tponiochepa

atMocdepa

ruzpocdepa

abuocdepa

CTpPYKTYpPHBIMH KOMIIOHEHTaMH OHOI|€eH03a AB/IAIOTCS ...
+ pacTeHus1, )KUBOTHbIE 1 MUKPOOPTaHU3MbI
MHUKDPOOPTaHW3Mbl U I0YBa

pacTeHus U TIOUBa

pacTeHusi, MUKPOOPTraHU3MbI U 110YBa

T. IIBann, M. Illneiigen u P. BupxoB copmympoBau...
KJ/IETOUHYIO TUTIOTe3y

+ KJIETOYHYIO TEOPUIO

KJIETOYHBIN 3aKOH

K/JIETOUHYO0 3aKOHOMEPHOCTh

MuKpo3/1eMeHT K/IeTOK:

yryiepoz,

+ Me[lb

BOZIOPO/,

KHUCJIOPOJ,

Kakoe BelecTBo C/Iy>KMT 0CHOBHBIM HCTOYHHKOM HEPruu
Oenku

PHK

+ AT®

JHK

IuTosorusa usyyaer:

+CTpOoeHue KJIeTOK



CTpOeHHe TKaHel

(yHKIMM opraHu3Ma

(yHKLMY TKaHel

Boja siB/isieTcs yHMBepca/lbHBIM PacTBOPUTe/IeM U3-3a
+BBICOKOM TOJIIPHOCTH MOJIEKY/Ibl BOZbI

BBICOKOM MIPOYHOCTU BOJIOPOAHBIX CBsi3el, KoTopblie B 15-20 pa3 rpouHee KOBaJIeHTHOM CBSI3U
BBICOKOM TEIJI0EMKOCTH

BBICOKOM TEMJIONPOBOJAHOCTH

I'uppodoOHBIe BelecTBa K/IeTKHU:

+>KUPBI

IJIFOKO3a

(dbpykKTO3a

caxapo3sa

DyHKIMH yI/IeBO/0B:

+5HepreTuyecKas

CUHTE3 aMUHOKHCJIOT

JIBUTaTe/IbHast

XpaHUTe b FfeHeTHYeCcKou uH(opMarum

DYHKIUH JKUPOB:

+3HepreTuyeckas

CUHTE3 aMUHOKHCJIOT

JBUraTe/bHast

XpaHUTeJTb TeHeTUUeckoi nHhopMaLuu
MoHomepamu 0e/IKOB AB/IAIOTCS

+ aMHUHOKHCJIOTBI

JKUPHbI€ KHUCIOThI

YTJIEBOJIbI

caxapa

Kakue 0co0eHHOCTH )KU3HeJesITe/IbHOCTH FPUOOB YKA3bIBAKT Ha MX CXOACTBO C PACTEHUSIMH?
10 CrIoco0y MUTaHUSI OHU SIBJISIFOTCS TeTepoTPO(HBIMUA OpraHU3MaMu
+ HeorpaHWYeHHbIN POCT B TeueHUe BCeld XKU3HU
CUHTE3 OPraHUUYeCKHX Bell|eCTB U3 HeOPraHUUeCKHUX
Bbl/leJIeHHe KMC/IOpo/ia B aTMochepy

Pa3BuTHe opraHu3Ma >XKMBOTHOTO0 OT MOMEHTAa 00pa30BaHMsl 3UT0OTHI 10 POXK/eHUs U3yUyaeT
HayKa...

Mopdonorus

reHeTHKa

+ 3MOpuroJIoTHUst

dusumonorus

M3roToBu1 nepBbiii MUKPOCKOII

+I". Tanunen

B. I'apsen

P.T'yk

. Peit

OTKpbUI 0aKTepUH U MPOCTeHIIne

+A. JleBeHIyK

1O. Cakc

P.AnbT™MaH

@. Tyopt

OTKpBLI Bbljie/IeHHe KHC/I0P0/Ja pacTeHusIMU
+[x. [Tpuctiu



A. JleBeHryK

FO. Cakc

P.AnbT™MaH

CdopmyripoBas 3aK0H 3apojbIlIeBOro Cxo/CTBa
+K.M.Bb3p

H.A.JTynun

P. bpoyH

K. Jlanpaireiinep

OTKpBI/ K/I€TOUHOe AP0

+P. bpoyH

. [xeHHep

Y. bercon

. Peit

OmnpoBepray’/i TeOpMI0 CaMONPOU3BO/ILHOI0 3aPOXK/eHUs
+JI. I1actep

K. Jlanpamreiinep

Y. bercoH

@. Tyopt

Jlan nepBoe onucaHue XpoMOCOM

+3. Ctpacbyprep

I'. ®nopu

3. Yeitn

K. Jlangmreiinep

OTKpBUI BUPYChI

+/1. V. IBaHOBCKUA

O. I'eptBUr

I'. ne ®pus

K. Jlanpmrelinep

OTKpBbLI ABOMHOE OIVIOAOTBOPEHNE Y [IBETKOBBIX pacTeHU!
+0. I'. HaBammn

O. I'eptBUr

I'. ne ®pus

N.[. Yucrskos

Bbijeiu1 npupoHbIi NeHULH/I/IMH
+A.DnemMuHr

N.M. CeueHnos

K. . Ckpsibun

@. Muiuep

CdopmynnpoBan yueHue 0 AeBacTaliy reJ;ibMIMHTOB
+K. U. Ckpsbun

N.M. Ceuenos

K. Tumupsses

N.[A. Yuctskos

Jloka3saJ cuenieHve reHoB B XpOMOCOMax
+T. Mopran

I'. Menpnens

P. Ilenner

I'. A. Kpebc

JKCIepuMeHTa/IbHO 0Ka3a/l Ha/lnuMe 1o/1a y pacTeH’u
+P. Kamepapuyc

M. Mansnuru
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®. Kebep

An NHrenxays

Kro copmynupoBan oCHOBHBIE MO/I0)KeHUSI COBPEeMEHHOM K/IeTOUHOM Teopuu?
T. IlIBanH, P. bpoyH, A. [TypkuHbe

M. llnenipen, P. bpoyn, T. I1IBanH

P. Bupxos, P. bpoyH, {. [TypkuHbe

+ T. IlIBann, M. llneligen, P. Bupxos

CoBpeMeHHYI0 K/IacCH(HKaLHIo )KUBbIX 0PraHU3MOB Ha OCHOBe OMHAPHOI HOMEHKJ/IaTyphI
co3pas:

+ Kapn JIunHei

UYapsib3 [JapBuH

['perop MeHnpgenb

AHTOHU BaH JleBeHryk

JKan Batuct ge Jlamapk

®parmenT nenu JJHK uMeet ciepyromyro rnocjie0BaTe/ibHOCTb HyK/1eOTH/AOB:
OTA-TTH-OI'T-AAIL-ITIIL. Onpeaenure noc/ieaoBaTe/1bHOCTh HyK/1eoTuAoB H-PHK.
AAL-TAT-LITA-ATT-T'ILT

AAT-IIYLO-IOY-YAL-LI'T

AAT-IUTA-I'OT-TALI-LUI'T

ATAY-AAT-THLH-YYI-I'TT

®parmenT nenu JJHK uMmeer cieayromyro rnocjie0BaTe/ibHOCTb HyK/1eOTH/AOB:
OIT-OTA-TAL-T'IT-AAI'. Onipeaenure 1oc/ieAo0BaTe/IbHOCTh HyK/1eoTuAoB H-PHK.
AAL-TAT-LITA-ATT-T'ILT

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

AAT-IYL-I'ay-yYAL-LII'T

+IHH-TAY-AYT-IOI'A-Y Y1

®parmenT nenu u-PHK umMeer ci1epyroinyro nociefoBaTe/IbHOCTh HYK/1€0TH/I0B:
I'TA-AAY-IIYT-T'YA-AALL OnpeaennTe noc/ef0BaTeIbHOCTb HYK/IEOTHAOB (hparMeHTa
nenu JHK, Ha koTopoy npou3onuia TpaHckpunius u-PHK.
AAT-IYL-IOY-YAL-LUI'T

AAL-TAT-LITA-ATT-T'ALL

AYI-OTA-ITT-TAL-LI'T

+UT-TTA-TAL-LIAT-TTT

Anrtukopony AI'll na T-PHK coorBercTByeT KoioH u-PHK

KogoH AI'L]

kozoH T

+KogoH YLI'

KozoH ALl

kozmoH TI'L]

Kakmue ypoBHYM BK/IIOUAKT B ce0s1 Me30CHCTeMbI?

K/I€TOYHBIM, TKAHEBbIN

OpraHHbIM, CUCTEMHbBIN

OpraHu3MeHHbIN

+BCe OTBeThbI BEePHBI

Yem otrinuaercs moJsiekyaa JJHK ot apyroi Hyk/ienHoBoM kucioTel — PHK?
+/BYXLIeIIOYHOCTBIO U a30TUCTLIM OCHOBAaHUEM TUMUHOM.

OJIHOLIETIOYHOCTBIO Y a30TUCTBIM OCHOBAaHUEM TUMUHOM.

[BYXLIETIOUHOCTBIO U a30TUCTBIM OCHOBAHUEM ypaL{dIOM.

O/JIHOLIETIOYHOCTBIO Y @30TUCTLIM OCHOBAHKWEM ypaL{Ui/IOM.

Beiciini ypoBeHb OpraHusalijiy )XHBOIro:

MOJIEKY/IIPHO-TeHeTUYeCKUN
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OpraHu3MeHHbIN

MOMY/ISILUOHHO-BU/IOBOU

+6uocdepHO-OMOTeO1IEHOTHYECKUI

Uro siB/IsIeTCA 3/IeMeHTapHOH eJUHULIell M0JIeKY/IAPHO-TeHeTUYeCKOro yPOBHA OpraHu3anuu
JKUBOro?

OpraHeJuibl;

+ MaKpOMOJIEKY/IbI;

ocobu;

BU/I.

Yto ABAsAETCA CyOCTPATOM KU3HH?

OHK

PHK

6enku

+BCe OTBEThI BEPHbI

JleHaTypaius 0eJIKOB MPOMCXO/JUT B pe3y/bTare:

Jerpaialiiy epBUYHOM CTPYKTYPbI

arperaryiu 0eIKOBBIX I100Y1

+ U3MeHeHUI NPOCTPaHCTBEHHBIX CTPYKTYP

JMCCOLMALIUU CYObeIMHUI]

Pub6ocomansnasa PHK - 3to

TOJIUHYK/IEOTH/IHAS 11eTTb, KOTOpasi IB/ISI€TCS MHCTPYKIMeH it COOpKY MeNTHHOH 1IeMy Ha
pubocome

+TIO/TMHYKJ/IEOTH/THAs 11eTTh, KOTOpasi B KOMIUIEKCe C Oe/IkaMy BXO/IUT B COCTaB PUO0OCOM U CBsi3aHa
C peanu3aljyeii reHeTUUeCcKol nHGopMaL[uu NPy CUHTe3e MeNTHHbIX CBsi3el
Oosibliiast ¥ Masiasi CyObeIMHHULBI pUO0COM

CTPYKTYpa, obOecrieunBaroiasi Criel[uuIecKyro peakijiio CUHTe3a Bel[eCTB B K/IeTKe
K o01uM metogam ucciegoBanus ouosioruu HE oTHocuTcs:
HabmoeHre

+ co3epLiaHue

9KCIIePUMEHT

OMBIT MOZIe/TUPOBaHKE

B npojykTax mo/iHOro ru/jposin3a HyK/J1eMHOBbIX KHC/IOT OTCYTCTBYIOT:
a30THCTbIe OCHOBaHUS

TIeHTO3bI

+ reKCo3bl

(hocdopHbIe KUCTOTbI

XuMHYecKHe 3/IEMEeHThI, BXOAAIIHE B COCTAB )XKUBBIX 0PraHU3MOB, Ha3bIBAIOTCS:
KaHLleporeHaMu

+ buoreHamu

MyTareHamMmu

MakKpo3jieMeHTaMH1

B cocraB Hyk/eoTnoB HE BXOAAT 0CTAaTKM:

caxaposB

+ JIUTNWJ0B

TTUPUMU/TUHOBBIX U ITyPUHOBBIX OCHOBaHUM

opTodochopHO KUCIOTHI

CgoiicTBa ¥ GyHKIMH 0€/IKOB ONpe/e/IsII0TCA:

BU/IOM OpraHu3Ma

TJIOTHOCTBIO YTIAKOBKU TJI00YJTbI

+110C/1e10BaTe/IbHOCTBI0 aMUHOKUCIOT

MeTOo/jlaMi CUHTe3a
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YT0 MOHUMAIOT M0/] MePBUYHOMN CTPYKTYpoOH Oesika:
aMUHOKHCJ/IOTHBIN COCTaB MOJIUMNENTHIHOMN 1eTTH

Crocob yK/aIKi IPOTOMEPOB B OJIMTOMEPHBIN 6e/10k

+ MOPSIIOK uepeZioBaHUsI aMUHOKHC/IOT, COeJUHEHHBIX B OesiKe MenTUHBIMU CBSI3SIMU
yKJIa/iKa TIO/IATIENTH/IHOM TIeTu B BUZle OeTa-Cripasm
Ilna3maTuueckas MemoOpana kjietku HE yyacTByeT B mporneccax
ocmoca

MIMHOLIUTO3a

+ cuHTe3a MosiekyJs1 ATO

(arormTo3a

B coctaB PHK BxogaT a30TUCTbIe OCHOBaHMSA

aJleHuH, I'yaHWH, LIMTO3WH, TUMUH,

aJleHuH, TJIULIepYH, LIUTO3WH, TUMUH,

aJleHVH, T'yaHWH, [VIMLepUH, TAMUH,

+ aZleHuH, TyaHWH, LUTO3UH, ypaLy/L.

Oynkuuu JTHK

JHepreThyeckKas

3alyUTHas

JBUTaTesIbHast

+XPaHUT reHeTUYeCKyt0 MH(GOPMaL1I0

Posb BOABI B K/leTKe:

+ SIBJISIETCS] yHUBEPCA/IbHBIM PaCTBOPUTEJIEM,

JHepreThyeckKas

repe/iaeT reHeTUUECKY0 UH(OpMaLIO jouepHUM MosieKynam JJHK.
XPaHUT FeHeTUUeCKyH0 UH(OpMaLIMIO

MeMOpaHbI HIEPOX0OBATOM IHAON/IA3MAaTHYECKOW CeTH OTBEeTCTBEHHBI 32 CHHTE3. ..
+ OenkoB

AT®

Kpaxmara

HYKJ/IEMHOBBIX KUCJIOT

I'1aBHasA 0co0eHHOCTH OaKTepuii

+ silepHOe BeLeCTBO He OT/e/IeHO OT LIUTOI/Ia3Mbl

OTCyTCTBYeT 060/10UKa

HeT prubocoM

KJIETKU MaJIeHbKHX pa3MepoB

HE uMeroT K/1eTOYHOIr0 CTPOeHus

+ BUPYChI

GakTepum

JPOXOKA

TIPOCTeNIIIe

JJieMeHTapHO! eAMHHI|eH )XUBOI0 SIB/IAETCS...

+ KJIeTKa

Hesok

BUPYC

KJIETOYHAs OpraHesuia

Kakue Mepbl NPOUIAKTHKH C/IeflyeT pePHHIMATh, YTO0bI He 3apPa3sUThCs TY0epKyie30M?
+ IpPOBEeTPUBaTh TIOMeIL[eHHe U JIe/laTh BIaXKHYI0 YOOPKY
TMIO/Ilep’KUBaTh B [IOMeLLleHU! OIpe/ie/IeHHYI0 TeMIiepaTypy

YHCTUTH 3yOBbI ZIBa pa3a B/ieHb

BKJTFOUATh B IMUIIy OOJIbIIE Msica

B pe3yibTaTe Kakoro npouecca B OpraHu3Me 0akTepui 3Heprusi akkymyaupyercsi B ATD?
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JBYDKEHUST

+ IbIXaHUd

Pa3MHOXKEHHUSI

criopoobpa3oBaHUs

Kakoiu opranou/ 3anacaet A1l K/IeTKU 3Hepruio B Buje ATD?
KOMILTEKC I'O/Tb/DKA

LTOIVIa3Ma

TUIa3MaTryecKasi MeMOpaHa

+ MUTOXOH/IPUN

3abo/1eBaHNe CTPUTYLUM JIUIIAEM Y Ue/I0BeKa BbI3bIBaeT
BUPYC

TUTeCHEBBIN TPUO

OakTepusi-apa3uT

+TpU0O- TIapasuT

K 0c00eHHOCTH CTPOeHHUsI MPOKAPUOT OTHOCHTCH. ..
TIOJIBVDKHAS [IUTOTIa3Ma

+ OTCYTCTBHE sifipa

pa3MHOXKeHHe TP MOMOIIUA Mekio3a

TeHOM, Tpe/ICTaBIeHHbIN MHOXEeCTBOM XPOMOCOM

BakTepuu 0THOCAT K MPOKAapHOTaM, TaK KaK OHH HMEKT
L[UTOI/Ia3My

TJIa3MaTHUeCKyr0 MeMOpaHy, COCTOSIIYIO U3 JIMMIU/IOB U Oeska
prbOCOMBI

+ simepHOe BelllecTBO 6e3 06010uKH

YeM 00yC/10B/IEHO MHOT000pa3ue 0e/IKoB?

+ Ha/IMUMeM B UX COCTaBe aMUHOKHC/IOT

Ha/TMYMeM TIeNTHIHBIX CBs3el

CIIOCOOHOCTHI0 00PA30BLIBATh BOZOPOHBIE CBSI3U
0C00EHHOCTBIO UX MEePBUYHON CTPYKTYPbI

Bb1ge/MTh 0T/Ie/TbHbIe KOMIIOHEHTBI K/IETKH MO3BOJISIOT METO/IbI:
MUKPOCKOITIYe CKUI

TUCTOXUMUUECKUN

+ I QepeHLIMaTbHOTO LIeHTPU(PYTMPOBaHKUS
PEHTTeHOCTPYKTYPHOT'O aHa/Ih3a

ITpocTpaHCTBEHHYH CTPYKTYPY H (PU3HUeCKHe CBOHCTBA MAKPOMOJIEKYJT IO3BOJISIIOT H3yUYHTh
MeTOJABI:

MUKDPOCKOMAYECKUH,

TUCTOXUMHUYECKUH,

OMOXUMUUECKHH,

+ PEHTTeHOCTPYKTYPHOT'O aHa/In3a

B cocTaB 0Mo/10rHUecKoi MeMOpaHbI BXO/IAT:

+ ATAZBI

XPOMOCOMBI

HYK/IETHOBbIE KUC/IOTI

ATD.

darouuro3 — 3T0:

3axBaT MeMOpaHOM K/IeTKH KUJKUX BeleCTB U MepPeHOC UX B LIUTOIIa3My K/IeTKU
+ 3axBaT MeMOpaHO# K/IeTKH TBePAbIX UaCTHI] U TIEPEHOC UX B LIUTOIUIA3My
n30UpaTe/bHbIN TPAHCTIOPT B KJIETKY aMUHOKHC/IOT
TMOCTYTIJIEHHE B KJIETKY BOJbI

DYHKLMH I1aJKO# SHAOII/Ia3MaTHUECKOM CeTH:
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+ CHHTE3 JIMITH/IOB

paclieryieHe yrieBo/oB
paciierieHye OenKkoB

cuHTe3 OesiKoB

DYyHKIMH IU30COM:

CHUHTE3 >KHPOB,

+ pacujerieHve 6e/KoB

CUHTe3 YTJIeBO/IOB,

cuHTe3 OesKoB

DYHKIMH MUTOXOH/[PUM:

CHHTE3 >KUPOB

CUHTe3 yT7IeBO/IOB

+ cunre3 ATO

pacitiervieHre HyK/IEMHOBBIX KHC/IOT
®OyHkumu Komiutekca I'obpxu:
+ obpa3oBaHue TM30COM

CHHTE3 >KUPOB

cuHTe3 ATD

pacIIiervieH|e HyK/IEMHOBBIX KMC/IOT
DyHKIMM KJ/IETOYHOI'0 A/pa:
OuocuHTe3 Oenka

cuHTe3 ATD

+pery/siiusi 0OMeHa BeleCTB KJIeTKH
pacIieryieHye IMoJIrcaxapH/IoB.

K Hek/1eTOUHBIM (pOpMaM >KU3HHM OTHOCSTCH:
pacTeHust

OakTepru

>KUBOTHbBIE

+ BUPYChI

K nmpokapuoTam 0THOCATCA
HUTUaThIe BOZOPOC/IN

+ OakTepuun

JPOXOKH

TIJIeCHEBbIe TPUOBI
OHjI0IIa3MaTHYeCKast CeTh B K/IeTKe BbINO/THSIET (DyHKIUIO
cunresa /IHK

cuHTe3a u-PHK

+ TpaHCIIOpTa BEITIeCTB

obpazoBaHust prbocoM

ITIpouHasi 000/10YKa K/IeTOUHBIX CTEHOK PACTeHHI CTPOUTCA U3
JIUTTAZIOB

benkoB

coJsieit

+ yT71eBo/IoB

Ile/ur0/1032 OTHOCUTCA K:

+ yr/ieBoziam

JATIJIAM

beskam

MUHepaJTbHbIM BellleCTBaM
HapyiieHue yrjieBoJHOr0 00MeHa y yesioBeKa CC/IelyeTcsl C MOMOIIBI0 MeTo/ia
L[UTOTeHeTUYeCKOTO
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reHeasIorn4ecKoro

9KCIIepUMEHTa/IbHOr O

+ OMOXHUMHUECKOTO

Be/iku, cioco0HbIe yCKOPATH XUMHYECKHEe PeaKI[UH, BBINO/HSIOT B K/IeTKe (DYHKI[UI0
TOPMOHA/TbHYIO

CUTHAJIbHYIO

+ (pepMeHTaTHUBHYIO

YMH(MOPMaLMOHHYO

BHyTpHK/IeTOYHbIEe TApa3UThl, COCTOSALME H3 MOJIEKY/I HYK/IeHHOBBIX KHC/IOT Y 0e/TKOBOH
000/10YKH .....

+ BUPYChI

bakTepun

JPOXOKU

TipoCTeMiie

B cocraBe pacreHui BcTpeyaeTcsi o/IMcaxapup

TJIMKOTeH

aZipeHa/IMH

+ Kpaxman

XUTHH

XeMoTpo(HOe MUTaHHE XapAKTEPHO /I/Is1 HEKOTOPBIX

reTepoTpooB

KOHCYMEHTOB

TrapasvTOoB

+aBTOTPOGOB

BcrpauBanue cBoeit moJiekynbl [JHK B K/1eTKy X03fl1HA OCYII|eCTB/ISIIOT

+ 6akTeprodaru

XeMOTPO(BI

aBTOTPO(bI

1MaHO0aKTepUn

B cocraB /IHK BX0gAT a30THCTbIe OCHOBAHUA:

+ a/leHUH, TyaHWH, [[UTO3WH, THMUH;

TyaHHWH, ypalu/l, UTO3UH, TUMUH;

I[UTO3WH, aZileHUH, THMUH, YPaLWJ;

THMUH, TYaHWH, aZileHUH, ypaLul

B oanoii u3 peneit [JHK umeercs nociegoBarenbHocTh HyKaeoTu 0B I1 T I' A. Ucxopas u3
NMPUHLMIIA KOMILIEMEHTAPHOCTH, YCTAaHOBHTE 10C/1e/[0BaTe/IbHOCTh HYK/IEOTH/IOB B APYroi
e JHK:

+ r'yaHUH, aJileHUH, UTO3UH, TUMHUH

aZleHVH, TUMUH, ypaly/, TYaHuH

LIMTO3WH, a[IeHUH, ypaLu/i, THMUH

TUMWH, aJIeHUH, I[UTO3UH, 'yaHUH

Kakoii TepMHH MCII0/1b3yeTCs /sl 0003HaUeHHs Ha3BaHUsA K/IeTOYHOW IPaHULIbI )KUBOTHOU
K/IeTKHU?

IIBOVHOM €101 O€TKOBBIX MOJIEKYT

JIUNUgHBIN C/10M

+I1na3maTuueckasi MemOpaHa

[TonvcaxapuHble KOMI/IEKChI

Kto BnepBbie chopMy/1HpoBajl 0CHOBHBIE N0/I0)KeHUsA K/1eTOUHOH Teopuu?
M. Mansnuruu

P.I'yk

A. Ilypkune
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+T. [IIBaHH

Kakue coepuHeHus o0ecnieyrBaeT ruajonjia3smMe CBONCTBA KO/UIOUAHOM CHCTeMbI?
[TpucyTcTBHe TOLKO OeKOB U BOJbI

[TpucyTcTBUE TOMBKO HYK/IEMHOBBIX KUCJIOT U BOJbI

Hanuuue TonMbKO MonurcaxapyioB U BOAbI

+I1pUCyTCTBHe BCeX TiepeurcIeHHbIX OUOTOIMMEepPOB U BO/bI

Kakoe cTpoeHne uMmeer 3j1eMeHTapHasA K/IeTOYHasi MeMOpaHa?

Ona obpa3oBaHa /IByMsl LieHTPaJbHbIMU CIOSIMU O€JTKOB, TTOKPBITHIX C IBYyX CTOPOH MOHOCIOEM
JIUTIU/IOB

Ona obpa3oBaHa OHUM CJiIoeM OesTKOB, K KOTOPOMY TTPUMBIKAeT CJIOH JIUTHU/OB

+Ona obpa3oBaHa IIeHTPa/IbHBIM OUIUITUAHBIM CI0€M, B KOTOPbIM BCTPOEHbI Oe/TKOBbIE MOJIEKY /T
Ona oOpa3oBaHa TOJBKO OUIMIHAHBIM C/I0EM

YTo XapaKTepHu3yeT MOBEPXHOCTHBIE 0€/IKH 3/IeMeHTapPHOM K/IeTOYHOH MeMOpaHbI?
OHM YaCTUYHO BCTPOEHBI JIMOO B TIOBEPXHOCTHBIM, MO0 BO BHYTPEHHUM OMTUTIHIHBINA CJIOM
+OHU «ITIPOLIMBAIOTY» OWUITUAHBIN C/IOM M YaCTUYHO PACIIO/IaraloTCsl Ha Hapy>KHOW U BHYTPeHHeH
TTOBEPXHOCTH MeMOpaHbI

OHM HUKaK He CBS3aHbI C OUTMITUHBIM CJI0EM MeMOpaHbI

OHU He BCTPOeHbI B OUUITUHBIN C/ION W HaXOAATCS Ha BHYTPeHHeH WM Hapy»KHOM MMOBEPXHOCTH
MeMOpaHbI

Kakoii cocTtaB umeeT r/iMKOKaIuKC?

+3TO acCOLMMPOBAHHbIN C T1JIa3MOJIEMMOM TJTUKONIPOTEUHOBBIA KOMILIEKC

ITO acCcOLMUPOBaHHbIE C M/1a3MOJIEMMOM MOJIEKYJIbI BOJbI

3TO accOLMMPOBAHHBIE C 171a3MOJIEMMOI HeopraHuyeckre coeMHeHUs

ITO accoLMUPOBaHHbIE C MJ1a3MOJIEMMOM Uy>KepOo/IHbIe BelljeCTBa

Uto sB/IsIeTCA NPUHIMITHA/IBHBIM OT/IHYHEM CTPOEHHMS IVIa/JKOH H/I0M/Ia3MaTHUYeCKOH CeTH
OT 11IepOX0BaToM?

B eé cocTaBe MpUCYTCTBYIOT MEIIIOUKH

B eé cocTaBe mpuUCyTCTBYIOT LIMCTEPHBI

B eé cocTaBe MpUCYTCTBYIOT TPyOOUKH

+OHa ymieHa pubocom

UTo mMOHMMAETCH MOJ TEPMHHOM JUKTHOCOMA?

MHorourcieHHble KaHaslbLibl 111€POX0BATOM 9H/0M/1a3MaTHUYeCKo CeTH

MHorourcieHHble KaHa/lbLIbI T7IaIKOM H/0TIa3MaTUUeCKOUu CeTH

MHorourcieHHble CKOTL/IEHUS JIU30COM

+CKoruIeHUs 3/IeMeHTOB KoMITieKca ["0J/ib/[KU B BU/Ie CTOTIKH YIUIOIeHHbIX I[UCTePH
Kakoe yTBep>k/jeHHEe B CTPO€HHH MEPOKCHCOM SIB/ISIETCHA OIUOOUHBIM?

JTO Tenblia OBaIbHOW (POPMBI

+OHM He UMEeIOT MeMOpaHbI

VmeroT TpaHy/ISpHBINA MaTPUKC

Kakasa mem0paHa MUTOXOH/IpUH 00pa3yeT KPUCTHI?

HapyxHas

Hapy>xHast u BHyTpeHHss

+BHyTpeHHsq

B MUTOXOH/IpUSIX TIPUCYTCTBYET CIeljia/ibHasi MeMOpaHa, (hOpMUPYIOIIIast KPUCTBI

Kakoe cooTHOIIeHHEe 0O/TBIINX U MaJIbIX Cy0beAMHHUL] CyII[eCTBYeT B pudocome?

2 GOMBIITUX U Maast

2 MasnbIx U 6omblIast

2 GOMBIITUX U 2 MajbIX

+ OosibIIast ¥ Masas

Camas KOpOTKasi 10 BpeMeHH CTajiusi MUT03a — 3TO

ripodasa
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MeTadasa

+aHaga3za

Tenodasa

3UroTeHa

Be/lku BHYTPHK/IETOUHBIX MeMOpPaH CHHTe3UPYIOTCA B
+rpanynsipHoit II1C

rnaakou JI1C

KOMIL/IeKCe I'0/b KU

JIM30CcoMax

S /IpPBILLIKAX

MuToxoH/pHaJbHBIN MaTPUKC pacnojiaraercs

Ha noBepxHOCTM MUTOXOH/PUU

B mMexMeMOpaHHOM TIPOCTPaHCTBe

B MUTOXOH/IpUSIX OTCYTCTBYeT COOCTBEHHBIN MaTPUKC

+B npocTpaHcTBe MeXAy KpUCTaMH

Kakoe yTBep:x/ieH1e, xapakTepu3yomiee 3HaueHue [IHK MUTOXOHAPHH, SIB/ISIeTCA
HeBepHbIM?

OHK yuacTtByeT B cuHTe3e nHGopMaLmoHHbix PHK

JHK yuacTtByeT B cuHTe3e TpaHciopTHbIX PHK

IOHK yuyactByeT B cuHTe3e prubocomanbHbix PHK

+/JHK He yuacTtByeT B cuHTe3e Kakux-mbo PHK mMuToxoHpuit
Kakoe Ko/1HuecTBO Cy0BeAMHUL] BXOAUT B COCTaB pUOOCOMBI?
OpHa

+/1Be

Tpu

Yetnipe

Kakoii XuMHUYeCKHii COCTaB MMeeT KaXKas Cy0obeJUHHUI[a pub0oCOMBbI?
Wudopmaumonnas PHK u 6esiok

TpancrioptHasi PHK u 6esiok

Tonsko pubocomanbHass PHK

+PubocomansHast PHK u 6enok

Yto HE siBisiercss Mop¢o/10ruyecKMM NMPU3HAKOM MHUKPOTPYy0oueK?
OHU TIpe/ICTaB/ISIOT JIMHelHbIe 00pa30BaHMUs

OHU SIBJIAIOTCS TIOJIBIMU LIATUHAPAMU

OHU TIpeJCTaB/ISIFOT HeBeTBsIIMecs: 00pa3oBaHUs

+OHU NpeACTaB/ISOT XOPOIIO Pa3BeTBIEHHbIE CTPYKTYPhI
Kakue 13 K/1eTOUHBIX CTPYKTYP, 00pa30BaHHbIe MUKPOTPY0OUKaMH, SIBJSIOTCH
BpeMeHHbIMU?

baszanbHble Tesblja pecHUYEK

LenTtpuonu

JKryTuku

+BepereHo fenenus

UTo He SB/IAETCSA COCTABHOM YAaCTbI0 K/I€TOUHOTI'0 LieHTpa?
Huriocoma

[Be neHTpruou

LlenTpocdepa

+MuUKpOTpyOOUKHM BepeTeHa Jie/ieHus

I'ae B cocTaBe siiepHOii 000/10UKe 00HAPY)KMBAKOTCSA PUOOCOMBI?
B cocraBe nepuHyK/1eapHOro poCTpaHCTBa

Ha BHyTpeHHeli MeMOpaHe CO CTOPOHBI HYKJ/IeOTI/Ta3MbI

+Ha Hapy>kHOI1 MeMOpaHe CO CTOPOHBI LIUTOTI/Ia3Mbl
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MembpaHbI siZiepHOi 000/10YKH He UMeI0T prubocom

YT0 XapaKTepHO /ISl COCTaBa K/IETOYHOr0 sA/pa?

SlnepHast o600uKa

['1e10KM XpoMaTHHA

OpHO WY HEeCKO/IBKO S/pBILIeK

+Bce BbIlIenepeyrcieHHbIE KOMITOHEHTbI

Cy0beanHunbI pu6ocoM 00pa3yrTcs B

I'napkoii II1C

I'panysnsiprou JI1IC

B pe3sysibTaTte oyKoBaHUs UMEIOLIUXCS pubocom

+$1 IpBILLIKOBBIX OpraHyW3aTopax.

OOIMM /11 BCeX KJ/IETOYHBIX MeMOpaH AB/IAETCS

+JlunonpoTrenHOe CTPOeHHe

OpauHaKOBbIN TTOBEPXHOCTHBIM 3/1IeKTPUUECKUM 3apsifi

CocraB MnuoB

CocraB I/IMKOKa/lIuKCca

YyacTku XpoMocoM, Ha3bIBaeMble KHHETOX0PaMH, 3T0

Mecrta ob6pa3oBaHus sphIiieK B uHTepdase

MecTa OTXOXKJeHHsI MUKPOTPYOOUeK BepeTeHa Jie/IeHHsI

MarneHbKre y4acTKU XpOMOCOM, OTZie/ieHHble BTOPUYHOU TepeTsHKKOMN
+I1epBUYHBIe MEPeTHKKU

YT0 He OTHOCUTCA K MACCHBHOMY TPAHCIOPTY K/IeTOYHBIX MeMOpaH?
TpaHcopT BobI

TpaHcropT HOHOB

TpaHCOpT KaTUOHOB

+TpaHCnoOpT BHICOKOMOJIEKYJISIPHBIX Oe/TKoB

Kakas pyHKuusi, U3 nepeyuc/ieHHbIX HIDKe, BBIO/THAETCSA I/1a/KOM SH/0I/Ia3MaTHYeCKou
ceTbro?

CuHTe3 Oe/IKOBBIX BeLeCTB

Mopudukariys 6eNKOBBIX BellleCTB, HalIpUMep, CBsI3bIBaHUE C CaxapaMu
TpaHcropT Oe/TKOBLIX BEIeCTB B KOMILIEKC ['0/TbKu
+/]e3MHTOKCHKAL[MsI TOKCHYEeCKUX COeIMHEeHHH, CHTe3 HeOeKOBBIX COeJMHeHUN
Uro He siB/sieTcs pyHKIMeH Komiuiekca ['onbmxu?

HakoruieHre CMHTE3MPOBaHHBIX MPO/YKTOB

XumHueckasi repecTpoiika HakarjuBaeMbIX TIPO/IyKTOB

+Paspy1iieHre epBUYHBIX JTU30COM

Ob6ecnieunBaeT BbiBe/leHHe CHHTE3UPOBAHHBIX MPOIYKTOB U3 K/IeTKU
Kakoe yTBep)k/ieHHe He OTHOCHTCH K CBOOOJHBIM prdocomMam?

OHM He CB$i3aHbI C KaHa/IbL[AMH 3H/OTIIa3MaTUYeCKOU ceTr

Onu 06pa3yroT MOMCOMBI

+OHM CUHTE3UPYIOT CTPYKTYPHbIe Oe/IKU KJIeTKU

OHH CHHTE3UPYIOT CeKpPeTOPHbIe OesKH

YTO He 0OTHOCUTCA K CTPYKTYPHO-(YHKIIMOHA/IbHOM XapaKTepuCTHKe pubdocom
IH/I0TVIA3MaTHYECKOH CeTH?

OHU CBsI3aHBI C KaHa/IbL[aMU 3H/I0TI/Ia3MaTUUeCKOW CeTr

[ITepoxoBaras 3H/|0M/Ia3MaTUYeCKasi CeTh pacriosaraeTcsi BO BCexX KJeTKax
CHUHTe3UpYIOT CTPYKTYpHbIe Oe/IK1 KJIeTKU

+CHHTe3UPYIOT CeKpeTOpHbIe OesTKu

Kakoe yTBep)K/ieHHe COOTBeTCTBYeT XapaKTepHCTHKe rerepoxpoMaTuHa?
OTO XpOMaTHH, KOTOPBIM MPUCYTCTBYET B siipaX TOAbKO MY>KCKOT'O OpraHr3Ma
OTO [1eKOH/IeHCUPOBaHHbIe YYaCTKH XPOMOCOM
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+3TO KOH/IeHCHPOBaHHbIE YYaCTKHA XPOMOCOM

CoOTBeTCTBYeT y4acTKY SiPbILIKOBOIO OpraHu3aTopa

Kakoii )xu3HeHHbIN [UKJ/I XapaKTepu3yeT BbICOKO/ju(epeHIpOBaHHbIe K/TeTKU?
MuTo3 - uHTepdasa - MUTO3

Muwuro3 - uHTepdasa - rubesb KIeTKH

+MuTo3 - aAudbdepeHIIMPOBKH - BBITIO/IHEHHE PYHKINU - THOE/Tb K/IeTKH

MWUTO3 - MUTO3 - MUTO3 U T []

Yem xapaKkTepu3yeTcsi MOCTMUTOTHYECKHH nepuo/ uHTepdasbl masoauddepenijupoBaHHoOM
K/IeTKHU?

+IIpoucxoaut poct u auddepeHIMPOBKa

[Tpoucxomut yjBoenue mosiekys JHK

3aBepllieHMe TIOATOTOBKU K/I€TKA K HOBOMY MUTOTUYECKOMY JleJIEHUIO

Kakux-mibo uameHeHU CO CTOPOHBI Ajpa U [IUTOIIa3Mbl K/IeTKHA He TIPOUCXOIUT

UYeM xapaKkTepH3yeTCsi CHHTeTHUecKHl nepuo/ unTepgasnl manoauddepeHnpoBaHHoi
K/IeTKHU?

[TpoucxoauT pocT U AuddepeHIMPOBKa

+IIpoucxoaut yasoenveMm Mosekyn [JHK

[TporcxoauT MOATrOTOBKA KIeTKU K HOBOMY MUTOTUUYECKOMY Zle/IeHUI0

Kakux-mibo uameHeHU CO CTOPOHBI SApa U [IUTOIIa3Mbl K/IeTKHA He TIPOUCXOIUT
Kakue u3meHeHNs MPOMCXOAAT B fA/ipe U LIUTOIUIa3Me K/1eTKH B MeTada3zy murosa?
KoHpeHcanyst XxpoMocoM, pa3pylieHue sifiepHoi 000/109Ku, (pOPMUPOBaHKE BepeTeHa Jle/IeHHsI
+Pacroio)keHre XpOMOCOM B 9KBaTOPUA/IbHOM 30He KJIeTKH

PacxoxxeHre ouepHUX XPOMOCOM K TOJIFOCaM [JOUePHUX K/IETOK

O6ocobsienue siziep, LIATOTOMUS

Kakue u3amMeHeHUs MPOUCXO/JAT B siipe U LIUTOI/Ia3Me K/1eTKU B aHada3y muTo3a?
KonpeHcalys XpoMocoMm, pa3pyiieHue sepHoi 000/10UKH, popMHUpOBaHUe BepeTeHa Jie/IeHusT
PacronoskeHre XxpoOMOCOM B 9KBaTOPUaIbHOU 30He KJIeTK!

+PacxoxeHre JouepHHUX XPOMOCOM K T0JIF0CaM [JOUePHUX KIeTOK

O6ocobsieHue siziep, LIATOTOMUS

B pe3y/sibTaTe MuTO03a 00pa3yercs

OpHa aurioniHas KiaeTka

OpHa KneTka ¢ rarutongHeiM HabopoM [IHK 1 3 peiyKIIMOHHBIX Tesblja

UeThkIpe KI€TKM C raryionHbiM KommdyectsoM [JHK

+/1Be [unIouHbIe KJIeTKU

Kakoii crioco0 jje/ieHUs1 He XapaKTepeH /I/Isi COMaTHYeCKHX KJ/IeTOK?

Amuto3

Mwto3

OHJIOMUTO3

+Metio3

XpoMocoMbI BLICTPAUBAKTCSA M0 3KBATOPY KJIETKH

B npodazy

B tenoda3zy

B anadasy

+B MeTadazy

XpoMaTHABI OTXOJAT APYT OT APyra U CTAHOBATCS CAMOCTOATe/TbHBIMH XPOMOCOMaMH
+B anacdazy

B tenodasy

B nipodazy

B mertadasy

KonunuecrBo xpomocom u IHK paBHo 2n4dc

+B npodazy
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B MeTadazy

B anadasy

B tenoda3zy

Kommuecteo xpomocom u THK paBHo 4n4dc

B nipodazy

B metadasy

+B aHacda3zy

B tenodasy

HeakTuBHas yacts IHK B K/1eTKe npejcraBjieHa
XpoMaTUHOM

+30yXpOMaTUHOM

['eTrepoxpomMaTtriHOM

Bca IHK B k/eTke akTHMBHa

Konsbloranus romMosioru4HbIX XpOMOCOM NMPOUCXOJUT B MEPUO],
+IIpoda3zy 1

[Tpodazy 2

Mertada3sy 1

Mertada3zy 2

Amnadaszy 1

Amnadazy 2

Tenodazy 1

Tenodasy 2

B koHI1e 1-ro aeenus meiio3a Habop xpomocom u JJTHK
nc

2n4c

+n2c

4n4c

n4c

2n2c

B KoHue 2-ro JesieHusi Meiio3a Habop xpomocom u THK
+nc

2n4c

n2c

4ndc

n4c

2n2c

Ha6op xpomocom u THK 4ndc xapakTepeH //isi mepuo/ja
[Mpodassi 1

[Tpoda3er 2

Mertada3ssr 1

Metada3zsi 2

Anadasbil

Amnada3bl 2

Tenodassi 1

Tenodassi 2

+Takoro Habopa npy Meiio3e He ObIBaeT.

Ha6op xpomocom u JTIHK 2n2c xapakTepeH /i mepuoja
[Tpodaser 1

[Tpodassi 2

Mertada3ssr 1

MeTada3ssi 2
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+AHnada3sbil

Anadasbl 2

Tenodassi 1

Tenodasbl 2

Ha6op xpomocom u THK nc xapakrepeH Ajs nepuoja

[Tpodassi 1

[Tpodaser 2

Metada3zsl 1

Mertada3ssi 2

Anadasbil

Amnadaszsi 2

Tenodassbl 1

+Tenoda3sbl 2

KpoccuHrosep npoucxojuT Bo BpeMs mepuoja

+I1podassi 1

[Tpodassi 2

Mertada3ssr 1

MeTada3ssl 2

Amnadaszbil

Anadassbl 2

Tenodassi 1

Tenodassl 2

UTo He 0OTHOCUTCA K CTPYKTYPHBIM 3/IeMeHTaM LIUTON/1a3Mbl K/IeTKH?
I'manonnasma

Opranesibl

+fAnpo

Bxiirouenust

Kakoe omm6ouHoe 1mosi0’keHne KJI1eTOYHOH TeOPpUH NMPUBe/IeHO HIbKe?
KreTka siB/sieTCsl HaMMeHbLLeN eJUHULIEN )KUBOTO

KseTky pa3nuuHbIX OPraHrW3MOB CXO/HbBI TI0 CBOEMY CTPOEHUI0

+O06pa3oBaHre HOBBIX KJIETOK TIPOUCXOIUT U3 OeCCTPYKTYPHOU MacChl
MHOTOK/IeTOUHbIe OPTaHU3MBI TTPEJCTAB/ISFOT COOO0M C/I0XKHBIe aHCaMOJ/TU KJIeTOK, CTPYKTYPHO U
(YHKL[MOHA/TBHO CBSI3aHHBIE MEXY COOOM

YTo noHMMaeTcs noj TepMHUHOM rua/ionsiasma?

Copgep>xumoe szpa

MexKTKaHeBast >KUJKOCTb

+L{uTornsasma, TMIIEHHAs OpraHe/ U BKIIOYeHUH

[11a3ma KpoBu

Kak pacnosiararoTcst MosieKy/ibl B OWIHIIHAHOM C/I0€e KJIeTOYHBIX MeM0OpaH?
VX 3apa’keHHbIe YaCTH HarpaBJIeHbI K 1[eHTPY OWIUIHU/IHOTO CJIOSt

+/x He3apshKeHHbIe YaCTH HarpaBJieHbl K LIeHTPY OUIUITHUHOTO CJI0s

Moneky/ibl JIMTTH/IOB He UMEIOT 3apsijia ¥ pacIioyiaratloTcst 6e3 BUUMOrO TIOpsiIKa.
VX 3apsi>keHHbIe UaCTH HarpaBJ/ieHbl K TIOBePXHOCTH MeMOpaH

YTo xapaKTepu3yeT HHTerpajibHble 0e/IKU 3/1IeMeHTapHO! K/IETOYHON MeMOpaHbI?
OHuU BCTpOeHbI /MO0 B MOBEPXHOCTHBIN, MO0 BO BHYTPEeHHUN OWUUITHAHBIN CTOM
+OHU «IIPOLIMBAIOTY» OWAITHIHBIN C/IOM M YaCTUYHO PACTIO/IararTCs Ha Hapy>KHOW U BHYTPeHHelH
TIOBEPXHOCTH MeMOpaHbI

OHU HUKAaK He CBSI3aHbI C OWTUITHIHBIM C/I0eM MeMOpaHbI

OHuU TIpUKperuieHbl MO0 K TTOBePXHOCTHOMY, MO0 K BHYTPeHHeMY OUTUTIMIHOMY CJIOFO
MeMOpaHbI
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Kakoe yTBepx/eHue, XxapakTepu3syioiiee GyHKIMU 0e/IKOB 3/IeMeHTapPHOH K/1eTOUHOM
MeMOpaHblI, AB/IAETCA HeMPaBUWIbHBIM?

+OTCYTCTBYIOT O€/IKH-TIePEHOCUMKH

Nmetorcst 6eku-hepMeHTBI

BcTpeuaroTcs perjientopHble OeKu

B coctaBe MeMOpaHbl IMEIOTCSI CTPYKTYPHbBIE Oe/IKH

Ha kakoii moBepXHOCTH K/IeTOUHOM MeMOpaHbI Pacrio/iaraeTcs riIMKOKaJMKC?
Ha Hapy»kHO# MemOpaHe siipa

Ha BHyTpeHHeli TOBepXHOCTH 11/1a3M0JIeEMMBbI

Ha noBepxHocTH MeMOpaH KoMILieKca ["oytb ke

+Ha Hapy>KHO TOBEepXHOCTH T1/1a3MOJIEMMbI

Ilna3mosieMMa He MPUHUMAaET yJyacTHe B 00pa30BaHUU

Pecnuuek

JKryTukoB

MUKpPOBOPCUHOK

+Muodubpuin

Kakoe yTBep:k/jeHHe XapaKTepPUCTHKH I1ePOX0BaTOH 3H/|0M/Ia3MaTHYEeCKOM CeTH ABJ/IAeTCA
OIIMO0YHBIM?

B eé cocTaBe NMpUCYTCTBYIOT MEILLIOUKH

B eé cocTaBe NpUCyTCTBYIOT LIMCTEPHBI

B eé cocTaBe MPUCYTCTBYIOT TPYOOUKU

+OHa JyiiieHa pubocom

Kakoii TepMHH He HCII0/Ib3YeTCs I/ 0003HaYeHHUs U XapaKTepUCTUKY BTOPUYHBIX JIU30COM?
AyTtodaronmzocoma

daronusocoma

AyTtoarocoma

+/lukTriocoma

Yto He 00HApy)KHBaeTcs B cocraBe ayTogarocom?

OcTaTku MUTOXOH/PUX

OcTaTku 9H/01/1a3MaTUUYeCKON CeTU

Ocratku pubocom

+OcTaTKu $aroUTUPOBaHHBIX Uy>KePOJHBIX KJIE€TOK

B ux 1LieHTpe BUAHBI KPUCTA/UIONOJ00HbIE CTPYKTYPBI, COCTOsIIIME 13 (pubpMsT 1 TpyOOK
3 Kakoro Ko/inuecrBa MeMOpaH 00pa3oBaHa CTeHKa MUTOXOH/{PHH?

N3 ogHoit

+U3 2-x

N3 3-x

N3 4-x

I" e pacmno/io)keHo Me)KMeMOpaHHOe MPOCTPAHCTBO MUTOXOH/JPHIA?

+Mexxay Hapy>KHOW ¥ BHyTpeHHel MeMOpaHaMu

Mesxay MeMOpaHaMH COCeJHUX KPUCT

B coctaBe MUTOXOH/IDUU HET TaKOT'O MPOCTPaHCTBa

B 11eHTpe MUTOXOHPUU

Kak Ha3pIBaTCA 0e/1IKu cy0heJHHHIIbI, 00pa3yIIHe CTeHKY MUKPOTPYOOUKH?
['o6ymuHbI

AnbOyMUHBI

+TyOy/TUHBI

AKTHHOBBIE (PU/TAMEHTHI

Kak pacnosiararwTcs 1{eHTPHO/IM B AUIIOCOMeE?

[TapaniensHO ApyT Apyry

HaxknazgbiBaroTcst Apyr Ha Apyra noJ, NpsMbIM YIJI0M
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[TpozmonbHO, 06pa3ys MPSIMYIO JTMHUIO

+[leprnieHJUKY/SIPHO APYT K APYTY

Posib 0a3a/1bHBIX TeJlel] B K/IeTKe

OmnpepensitoT 6a3ajbHYI YaCTh KJIETKU

Ornpezie/isiFOT MECTO PacroJiOKeHUs1 BTOPOW LIEHTPUOJIW TIPU JieJIeHUU KJIeTKU
+5IB/IAIOTCS OCHOBOM [/1J151 PECHUYEK U >KI'YTHKOB

OnpefensroT MeCTO pacroJIoyKeH!s MaTePUHCKOM LIeHTPUOJIY Tepe/; HauaaoM Jle/leHUs K/IeTKU
Kakoe Ko/1nuecTBO MeMOpaH BXOJHUT B COCTAaB sI/iePHO# 000/10UKH?
OpHa

+/Be

Tpu

YeTsipe

B nuTocKeneT K/1eTKHM He BXOAAT

AKTUHOBBIE (pUTaMeHThbI

MukpoTpybouku

[TpomexxyTouHble (priiaMeHTbI

+Cucrema BHYTPHK/IETOUYHBIX MeEMOpaH

HoBble MUTOXOHAPHY B K/IeTKe 00pa3ylTcsa B

I'nagkou II1C

['panysnsipHoii II1C

+Pe3ynbTare feneHyss MUTOXOHZIPUM [TePETSDKKON

Pe3ynbTare ¢arouyrosa

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

Pubocoma B cocTaBe TIO/TMCOMBI

+I1etnis JIHK BOKpyr MOJIeKyJ/1 TUCTOHOB

Yuacrok JHK cBsa3anHbii ¢ PHK-nmonmmepamun

Manast cyobeiuHMLIa pUOOCOMBI

YuacTKu XpoMocoM, Ha3biBaeMble LIeHTPOMepaMu, — 3T0

MecTa 0Opa3oBaHMs AAPHILIEK B UHTEPda3e

MecTa OTXOXKJeHUsI MUKPOTPYyDOUeK BepeTeHa Jie/ieHUst

MaseHbK1e y4acTKU XPOMOCOM, OT/ieJIeHHble BTOPUUHOU NePeTsIKKOU
+1lepBUUHbIe TIEPETSIKKA

YuacTKu XxpoMmocom, Ha3biBaeMble TeJI0MepamMH, — 3TO

MecTa oOpa3oBaHUs SAPHIIEK B UHTEPda3e

MecTa OTX0XJeHUss MUKPOTpyDoueK BepeTeHa JieJieHUst

MarsieHbKMe y4acTKU XPOMOCOM, OT/Zie/ieHHble BTOPUUHOU MepeTsyKKOoN
+KoHeuHble yyacTKH 11e4 XpOMOCOM

Kakoii nmepeHoC BelliecTB uepe3 K/JIeTOUYHYK MeMOpaHy He CBA3aH C aKTUBHBIM TPAHCIIOPTOM?
[TepeHOC BellleCTB NIPOTUB I'paZiieHTa KOHL[eHTpaLy

[TepeHoc c romolibio (aro- ¥ MMHOLUTO3a

[TepeHoC ¢ rOMOI1IBIO0 Ge/TIKOB-TIepeHOCUHNKOB

+I1epeHoc BellleCcTB MyTéM rpocTo quddy3un

Kakas ¢yHKI[us He BBINIO/THAETCSA 111€PO0X0BaTOH 3H/I0I/Ia3MaTUYeCKOH CeTbIo?
CuHTe3 Oe/IKOBBIX BEI[eCTB

Moaudukaiiyist 6eJIKOBBIX BellleCTB, HarlpuMep, CBsi3bIBaHUe C caXxapaMu
TpaHcnopT Oe/TKOBBIX BEIT|eCTB B KOMITIEKC ["0/Tb KU
+J1e3MHTOKCHUKALUsl TOKCUUECKUX COeIMHEHNUH

B o0s1acTH KaKo¥W OpraHe/UIbl HAKAIUIMBAKTCS CEKPeTOPHbIE IPaHy/IbI?
['magkoi 3HAOI1a3MaTUUYeCKOM CeTU

daronmsocom

[ITepoxoBaToi 5H/|0M/Ia3MaTHYECKOU CeTH
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+Kowmruiekca I'osibiKu

Kakas puronia3MaTtuueckasi CTpyKTypa NpMHUMaeT yyacTHe B 00pa30BaHUH MepBUYHBIX
Jm3o0coM?

['napkasi sHAOMIa3MaTUueCcKas CeThb

Paroms3oCcomsl

[ITepoxoBarast sHAOI/Ia3MaTUUeCcKast CeTb.

+Kommnnekc I'onbmKu.

B yem 3ak/touaercss PyHKIHSA IEPOKCUCOM?

+OHu obecnieunBaroT e3uHTOKCHKaLuio HoO» - mpogykTa, 006pa3yrolerocs py OKUC/IeHUH
aMUHOKUCJIOT.

Onu o6pazytotr H.O

OHM UHAKTUBUPYIOT (PePMEHTHI JIU30COM.

Onu HakaruMBaroT U BbiesstoT HoOz BO BHELLHIOK Cpefly KIIeTKH.

Kakoe Ko0/11uecTBO LIeHTpHO0J1eil MPUCYTCTBYeT B JuddepeHLIIPOBAHHOIN HeJe/sencs
K/eTKe?

OpHa

+/1Be

Tpu

Yetsipe

Kakoe yTBep:x/ieHle COOTBEeTCTBYeT XapaKTepHCTUKe 3yXpoMaTHHa?

OTO MOJIOBOM XPOMaTHH

+3TO0 1eKOH/JeHCUPOBaHHbIe YUaCTKH XPOMOCOM

OTO KOH/IeHCUPOBAHHBIE YUaCTKU XPOMOCOM

CoOTBeTCTBYeT y4acTKY SPbILIKOBOIO OpraHu3aTopa

Kaxkoii )ku3HeHHbIH [IMKJ/I XapaKTepu3yeT Manoud¢epeHPOBaHHbIe K/IETKH?
+MuTo3 - uHTepdasa - MUTO3

Mwurto3 - unTepdasa - rubesb KJIeTKu

Mwuto3 - quddepeHIMPOBKY - BBINOTHeHWe (GYHKLWUHN - THOe/Tb KJIeTKH

MWTO3 - MHUTO3 - MUTO3 U T [}

Kakoii nepuo/ He BxoAUT B uHTepda3y MmanouddepeHnipoBaHHOM K/IETKH?
+Ilepuos Mmurosa

[TocTMuTOTHMYECKUY TIepHO/] (TIPeCUCTeTUUeCKHH)

CUHTeTHYeCKul riepuo/,

[TpeMUTOTHUECKUI TTepUO/, (TIOCTCUHTETUYECKUIN)

Yem xapaKTepu3yeTcsi IPeMUTOTUYECKH (IOCTCUHTeTHYeCKHI) Iepuoj nHTepgasbl
Mastoau¢ depeHIMPOBAHHON K/1eTKU?

[Mpoucxogut poct u AuddepeHLIIPOBKa

[Tpoucxomut yasoenve mosexkys JTHK

+3aBepiileHHe TO/[TOTOBKU K/IeTKH K HOBOMY MUTOTHUECKOMY Jle/IeHHI0

Kakux-m60 U3MeHeHH CO CTOPOHBI Siipa U I[UTOTIa3Mbl KJIETKH He TIPOUCXO/UT
Kakue n3mMeHeHuUs1 IPOMCXOJAT B A/ipe U UTOIIa3Me K/IeTKH B pogasy MuTo3a?
+KoHeHcalys XpoMOCOM, pa3pylileHue si7iepHoi 000/10UKH, (opMUpOBaHUe BepeTeHa Jie/IeHUsT
Pacriono)xeHre XpOMOCOM B 9KBaTOPUAIbHOM 30He K/IeTKU

PacxoxieHre JouepHHUX XPOMOCOM K T0JIF0CaM [JOUePHUX KIeTOK

Ob6ocobnenue sep, IUTOTOMUS

Kakue n3mMeHeHUs1 IPOUCXOJAT B A/ipe U UTOIIa3Me K/IeTKM B Tesio(asy MuTosa?
KonpieHcalys XpoMocoMm, pa3pyilieHue siiepHoi 000/10UKy, (popMHUpOBaHUe BepeTeHa Jie/ieHust
Pacronio)xeHre XpoOMOCOM B 3KBaTOPUA/ILHOU 30He KJIETKU

Pacxo)xeHre JouepHHUX XPOMOCOM K TOJIF0CaM [JOUePHUX KIETOK

+0060cob/eHue siziep, LIUTOTOMUS

B pe3y/bTaTe Meiio3a odpa3yercs
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UeThIpe KIETKU C JUTTIOUAHBIM KonmmyectsoM JHK

[Be qurionjHbIe KJIeTKU

OpHa K/1eTka € rariougHeiM KomruectsoM JIHK v Tpu ¢ AUTIOUAHBIM
+UeTbIpe K/I€TKH C raryiougHeIM KomuectBoM JHK

B unTepdaze mutornueckoro nukaa JHK yaBauBaercs
B npecuHTeTHYECKUM TTEPHOJ

+B cunTeTMUeCKul Iepuo/,

B nocrcuHTeTHUeCKUI TePUOZ,

B MeTadazy

AKTHUBHBIN POCT K/1€TKH MPOUCXOAUT

+B npecrHTeTHYECKMI TEPHO/,

B cuHTeTUUecKuii mepuoy,

B nocTrcuHTeTMYEeCKUM NTepUo/,

B Metacdazy

Krerka umeer Habop xpomocom u JTHK 2n4c v roTOBUTCS K /Ie/IeHHIO
B npecrHTeTHYECKUM TTEpHOJ

B cuHTeTHMUECKNI NTepUof

+B nocTcUHTeTUUeCKUil Nepruos,

B MeTacdazy

HauuHaeTrcs cnupaM3anusa XpoMoCoM, pacTBopsieTcs siiepHasi 000/10UKa
+B npodazy

B anadazy

B Tenoda3zy

B MeTadazy

Ha3zoBute CTpYKTYpBI K/IeTKH, rje coaepxurcsa JTHK.
+ IU1aCTUABI, MUTOXOH/PUN

pubOCOMBI, LIUTOI/Ia3Ma

II1C, komrutekc I'onmbpKu

T/1a3MOJIeMMa, BaKyoJlb

Jiisi pa3MHOXKeHuA (1epejadyy reHeTHYeCKOoro Marepuasa) CIy)KuT
+ A7ApO

LATOI/Ia3Ma

BaKyoJib

KJIeTOYHAas CTeHKa

Oprase/uibl, NOI/I0IAKOIHE KUCTIOPOJ, — 3TO:

ALpO

+ MUTOXOH/IpUU

IePOKCUCOMBI

armapar ['onmbKu

3H/I0IIa3MaTUYeCcKast CeTb

SJ|PBILIKN

OCHOBOMNO/I0)KHUKAMHU KJ/IETOUHOH TeOPHH CUUTAKOT:
I'yka u JleBeHryka

+11IBanHa u IllneiaeHa

JleBeHryka u BupxoBa

HapsuHa u I'yka

KuBOTHaA K/IeTKa CO/IePKHT:

XJIOPOI/IaCThI

XPOMOILIACThI

+1|eHTPUO/N

JIeWKOIIaCcThl

26



Y KJ/1eToK 3H/0criepMa MOKPBHITOCEMEHHBIX Ha0op XpoMocoM:

raryIONIHbIM

JUTLIOU/IHBIN

+TPUTITIOUJHBIN

TeTparIOuHbIN

Kinerka - 370 ...

MeJibuaiiliiasi yacTuila, Melolljasi OCHOBHbIe XUMUUeCKHe CBOMCTBA OpraH1u3Ma
CTPYKTYPHO-(YHKLIMOHa/IbHas eJUHULIA BU/a

YyacTb OpraHM3Ma, MOCTPOeHHasi U3 3aKOHOMEePHO B3aUMOCBSI3aHHBIX TKaHeH
+3/1eMeHTapHasl JUHULIA CTPYKTYPHO-(YHKI[MOHA/IbHAs! )KUBbIX OPraHU3MOB
Bakyo,/1b pacTUTe/IbHOM KJ/IETKH BBITIO/THSAET (DYHKI[UM:

+ ocMmoperyJsanuu

BbIZIE/TUTETBHYIO

TMUIeBapUTeIbHYIO

COKDAaTUTETbHYIO

3abo/ieBaHe Ty0epKy/1e30M JIerKHX y Ue/I0BeKa BbI3bIBAeT

BUPYC

TUTeCHEBBIN TPUO

+ GaKTepusi-rapasuT

OakTepus — carpoduT

3a0o0/1eBaHie CTPUTYLIUM JIUILIAEM Y Ye/I0BEKA BbI3bIBAET

BUPYC

TUIECHEBbIN TpUd

OakTepusi-riapasuT

+Tpub- napasur

darouuros — 3T0:

3axBaT MeMOPaHOM KJ/IeTKH >KUJKHX Bel[eCTB U TIePeHOC UX B LIUTOI/Ia3My KJIeTKA
+ 3aXBaT MeMOpaHOU KJIeTKH TBEP/IbIX YACTHUL] U ITEPEHOC UX B LUTOIIa3MY
W30MpaTe/bHbINA TPAHCIIOPT B K/IETKY aMUHOKUC/IOT

TIOCTYII/IEHNEe B K/IeTKY BOJbI

B oanoi u3 neneit [IHK umeercs nociegoBarenbHocTh HykK1eoTu0B A T T' I, Vicxoas u3
NMPUHLMIIA KOMILIEMEHTAaPHOCTH, YCTAaHOBHUTE I0C/1€/[0BaTe/IbHOCTh HYK/IEOTU/I0B B APYyroi
nenu THK:

T'yYaHWH, a/leHWH, LIUTO3WH, TUMUH

aZleHVH, TUMUH, ypaly/, I'yaHuH

LIUTO3WH, a[IeHUH, ypaLy/i, TAMUH

+TUMUH, aJIeHUH, IUTO3WH, I'yaHUH

3adaHust Ha MHOJCcecmeeHHbll 8bI60p
Bbibepume HeCKo/IbKO NpasuwibHbIX 6APUAHMO8 omeema
CxeMa pery/isiiii CHHTe3a 0esika Obl1a mpeJIoKeHa. ..
+®@. YKakobom
+XK.J1. MoHo
. 'ekkeniem
M.{. lnetigeHoM
T. [IIBanHOM
KierouHnas Teopusi CTpoeHUsI OPraHu3MoB 0bL1a copmyMpoBaHa...
+M. UlnengeHom
+T. IIBaHHOM
P. I'ykom
L. Yorconom
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@. Kpukom

Tomac MopraH siB/isieTC aBTOPOM...

+XPOMOCOMHOM TeOPUU HaC/eZICTBeHHOCTH

+3aKOHa HapyLlIeHUs CLel/IeHUsI TeHOB P KPOCCHUHIOBepe
3aKOHa FOMOJIOTMYECKUX PsIZIOB Hac/leICTBeHHOW N3ME@HUYMBOCTH
Teopry OMOTeolI[eHO30B

Y4eHUs1 O LieHTPax NPOMCXO0KeHUsI KYJIbTYPHbBIX paCTeHUN
3aK0H reHeTHYeCKOIr0 PAaBHOBECHs B CBO0OJHO CKpeLIMBaKILIeCs MOy /IAIUH BliepBbie
chopmynupoBaim...

+I". Xapau

+B. Baiinbepr

T. Mopraun

A. Beiicman

I'. MeHpenb

PycckuM yueHbIM NPUHAAIEKUT OTKPbBITHE. ..

+BHPYyCOB

+0akTeprogaros

OakTepuii

MPOCTEULLNX

OZIHOK/IETOYHBIX BOJOPOC/Iei

Mope/ib IPOCTPAHCTBEHHOM CTPYKTYphI MoieKy bl [IHK (aBoiiHasa cnmpasns) ObL1a
npejA/0KeHa...

+.1. YorcoHom

+@®.X.K. Kprkom

N.I1. Mronnepom

M.4. llnerigeHom

K.JI. MoHo

BnepBbie murMeHT X/10po¢ U1 ObLT BbIjJie/IeH U3 PaCTeHHUH. ..
®. YKakob

+K. KaBeHty

A. baxom

+I1. Tlenetne

K.JI. MoHo

Pa3BuTHIO BereTarjuoHHOT0 MeTO/a UCC/IeJOBAaHUA PACTeHHI CIIOCOOCTBOBAJIM. ..
N. Kuon

A. bax

+M. LBer

+10.Cakc

I1. ITenetse

OCHOBOMO/I0KHUKaMH 0M0J/IOTHH KaK HAYKH CUMTAIOTCSA J[peBHerpeueckue punocodbl u
€CTeCTBOUCHBITATEIH. ..

Cokpat

Apxumep

+Apucroresnb

+Teodpact

[InaToH

OCHOBHBIMH HayYHbIMH AOCTH)XXeHUAMH A. JIeBeHryka AB/ISIIOTCA OTKPBITHE...
+bakTepuit

b6akTeprodaron

BUPYCOB

+TIpOCTeNIINX
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KJIETOUHOTrO siZipa

BnepBble HCKYCCTBeHHBIN CHHTe3 0e/IKa ObL/T 0CyIIeCTB/IeH. ..
A. Baxom

T. [IIsanHOM

+I'. Martreu

+M. Hupenbeprom

M. lnengeHom

H.W. BaBWwioB sIB/IA€TCSI aBTOPOM...

XPOMOCOMHOW TeOpPUM HaCJ/ie[[CTBEHHOCTH

+yueHusi 0 LIeHTPaX NPOUCXOXK/eHUS Ky/IbTyPHBIX PAaCTeHUIN
3aKOHA HapyLLUeHUs CLeIJIeHHs TeHOB IIPU KPOCCHUHIOBepe
Teopry OMOTeolI|eHO30B

+3aK0Ha rOMOJIOTMYeCKUX PsZIOB HAaC/leCTBeHHOW U3MEeHUMBOCTH
XK.-b. Jlamapk npejai0Kul...

+TIOHSATHE TPajlaLiviu

OvHapHY0 HOMEHKJ/IaTypy BUa

TIPUHLMITBI CUCTEMaTUKU

+TIepBYI0 TEOPUIO 3BOJIFOLIMU

TIOHATHE BUZA

OrpoMHbIi BK/1aJ B pa3BUTHe reHeTUKH BHEC/IM POCCHIICKHE YUeHbIe. ..
B.. BepHaackuii

B.H. Cykaues

K.A. Tumupsses

+C.C. YeTBepuKoOB

+H.. BaBunos

ABTOpamMM KJIaCCUYeCKOH TeOpHH IBOIOLUH ABIAIOTCS. ..
K.-b. Jlamapk

+4. [lapBuH

K. BrogdoH

+A.P. Yosnnec

K. Jlunnei

AHTHOMOTHK NEHUIWIMH BBIJS/TH/IU U MOTyYH/TH B YHCTOM BHJE. ..
+A. ®iemMuHr

T. Mopraun

+I'. ®iopu

Ibx. XongenH

A. Beiicman

YueHbIMH — MEKPOOHO0/I0TaMH SIBJIIKOTCA. ..

+P. Kox

T. Mopraux

B. I'apgeit

+JI. ITactep

K. b3p

OrpomHbIH BKJIaji B pa3padoTKy 3MOpPHO/IOrHUeCKHUX /J0Ka3aTe/I5CTB IBO/TIOILUHA BHEC/IH. ..
+W.I1. Mrosuiep

T. [IIBanH

T. Mopraun

M.4A. lneligeH

+3. 'ekkenb

Teopuio caMONPOU3BOJ/ILHOI0 3aP0XK/AE€HUA JXUBBIX CYL|eCTB OIPOBEPIJIH. ..
+JI. IlacTtep
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K. b3p

P. Kox

+®. Penu

A. JleBeHTyK

I'ubpuj NieHULBI U PXKU (TPUTHKAJIE) ObUT MO/TyYeH MEeTOAAMH. ..
+Me>KBHIOBOM rubpun3alium

+TI0/IMIIJIONINU

cnusiHAs 671acTOMEpoB

cesieKIun

reHHOW UH)KeHepuur

Meto/1bl K/IETOUHOM HH)XKeHePHUH HCIIO/Ib3YTCH MpPH...
XPpaHeHWH 3aMOPO’KEeHHBIX SIULIeK/IeTOK

HCKYCCTBEHHOM OTIJIOIOTBOPEHUH

MEe>KBU/IOBOM rUOpUIU3aliiu

+UCKyCCTBEHHOM MyTareHese

+IO/IUIIONAU3alIu

OCHOBHBIMH METOAaMH 3BOJIIOIHOHHBIX Hcc/ieAoBanuii Y. /lapBuHa ObLIH. ..
+HabmogeHne

+CpaBHeHUe

Mo/leTMpOBaHue

9KCIIePUMEHT

cTaTHCTUYeCKast 06paboTka

OcnoBHbIMHU MeToAamu K. B3pa 0bu1H. ..

t+ornucaHue

+Hab/ro1eHne

Mo/le/TMpOBaHue

reHeajlOrH4eCcKU aHaIn3

cTaTucTHUecKasi o00paboTKa

K reHeTHuecKuM MeTO/iaM MCC/Ie{0BAaHUI OTHOCATCH MeTO/ibI.
T1a/Ie0HTOJIOTUUeCKUM

3MOpPHOIOTYEeCKUI

BereTar[MOHHbIN

+0JTU3HEI0BbIN

+reHeasoruyecKun

C nomougbo Mop¢o10rnuecKux MeTo/[0B H3y4aloT. ..
ClLieTyieHre TeHOB

+(hopMy MCTHEB

cojepkaHue Oesnka

CTPYKTYPY K/IeTKH

+CTpoeHUe LiBeTKa

C nomMoub10 0MOXUMHYECKHX MEeTO/J0B U3yYaloT...
+cofiep>kaHre MeTaboUTOB

+aKTHBHOCThL (hepMEHTOB

CTPYKTYPY KJIeTKU

TeHOTHIT OpraHK3Ma

CTpOeHHUe pacTeHU!

C nomonibio (pusmonornueckux MeTo/[0B H3y4aror. ..
ClLieTyieHre TeHOB

JBIDKEHHEe LIUTOMJIa3Mbl

CTpOeHUe KOpHS

+TpaHCMMpPAaLUIO JICTHEB
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+UHTEHCUBHOCTb JTbIXaHUS

KanycTHo-peaeuHbIii rHOpH/] ObLT O/ TyUYeH MeTO/JaMH. ..
reHHOW MH)XeHepuH

+IIOJIUTIJIONUN

cmsiHUS 6/1aCTOMEPOB

+MEe>XXBUI0BOM rHOpHU3aI[in

CeJIeKI[UU

B reHeTuke yes10BeKa MCIO/Ib3YIOT MeTOJ.
reHHO-UH)XeHepHbIN

+HMMMYyHOTeHeTU4eCKui

CeJIeKI[MOHHbIN

rubpuIoIorHUeCKUi

+TIOMY /I [UOHHO-T€He THUECKUH

Hayka 0MoHMKA MCII0/Ib3yeT MeTOABI. ..
OUMOTEeXHOIOTUN

+0H0/TFOMUHECLIeHLIUU

ouoreorpaduu

+OMOMexXaHNKH

OMOreo1|eHO/IOTUH

IToBejeHHe )KUBOTHBIX U CIIOCO0BI MX 00IEHUA HU3yYaeT...
OMOXUMMS

ouoreorpadus

+3T0JIOrUst

Ouo3HepreTHUKa

+O0MOKOMMYHUKAIHSI

K reHeTnuecKuM MeTO/{aM MCC/I€J0BAHUM OTHOCATCHA METO/bI:
+reHeasoruyecKui

+0/IM3HE0BbIN

Ma/IeOHTO/IOTUYECKUN

BereTalMOHHbIN

3MOpPHOIOTYeCKHUI

K 0CHOBHBIM MeTO/iaM CeJIeKI{HM OTHOCATCH. ..
LIeHTPUYrUpOBaHHEe

MO/Ie/TUPOBaHMe

+otbop

+TUOpUAU3aLIVS

HabmoeHne

MeToabI reHeTHYECKHX HCC/IeJ0BAaHU TTO3BOJISIIOT ONPEJe/IATh...
cojiep>kKaHre BUTAMHUHOB

CTPYKTYPY K/I€TKH

+cuerieHre reHoB

+IOMUHAHTHOCTh MPU3HaKa

JKHU3HE/IeATEIbHOCTD KIeTKU

K pe3ysbTaram ce/leKIIHOHHBIX PadOT OTHOCAT. ..
+/IeKOpaTHBHbIE KaueCTBa 1IBETOB

WHZYCTPUA/IbHBIA MeJTaHU3M

poKZieHre OTM3HeI0B

+yBe/MueHue SHIEHOCKOCTH KyP

anbOWHK3M MBbIIIIei

MeToabI K/IETOUHON WH)KEHEPUH HCT0/Ib3YHTCA NPH. ..
HCKYCCTBEHHOM MyTareHese
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+C/IMSIHUAY TIPOTOI/IaCTOB

TIOJIUTIONAU3aLIuU

o0bearHeHnH 61acTOMEepoB

t1iepecajKe reHoB

C nomMoIbI0 MeT0/[0B K/IETOYHON HH)KeHepHH ObL/IH MO/TyYeHbl. . .
+TpaHCreHHble CBUHbU

KOIIKHU-C(UHKCBI

OpoityiepHbIe Kypbl

OBL[€KO3a

+MO0O3auyHbIe MBIIIA

TakcoHamu 00/iee BBICOKOT0 paHra 0THOCHTe/IbHO OTpsiia AIBJISIIOTCA. ..
+TUn

+KJ1acc

BU/J

poA -

CeMeNCTBO

K HapnapcrBy JyKapuoTa OTHOCATCA LlapCTBa...
+TpurOBI

+pacTeHusn

BUPYChI

OakTepun

apxe0aKkTepun

K HapnapcrBy JyKapuoTa OTHOCATCH. ..

+TpUOBI

+ )KUBOTHbBIE

bakTepun

+0arpsiHKH

BUPYCBI

+0yphbie BOZOPOCIH

PopacTBo uesioBeka U muMnan3e, uMmermux 90% o01HX reHOB U YeThIpe IPyNIbl KPOBH,
yCTaHaBJ/IUBAMKOT. ..

+TreHocHucTeMaTHUKa

HyMepUueckasi CuCTeMaTHKa

YHC/IeHHas CUCTeMaTHKa

K/lajuyeckasl CucreMaTrKa

+ XeMOCUCTeMaTUKa

N B cucremaTuke )XUBOTHBIX, M B CHCTeMaTHKe PaCcTeHUsl NPUCYTCTBYKOT KaTeropuM...
+BUJ,

+tpoa

TOPAZA0K

oTzes

TUII

TakcoHamu 0o/iee HU3KOT0 paHra oTHocuTeibHO CeMelicTBA IBJISIFOTCA. ..
+BUJ,

KJ1acc

OTpAn,

+tpoa

TOPAZA0K

Pop — 6o/1ee BbICOKMIT TAKCOHOMHYECKHUH PaHT, YeM...
CeMelCTBO

KJ1acc
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+BU[

+I10ABU]

OTpAz,

Hau6osbmas rpynna Ha3bIBaeTcs B CHCTEMATHKE. ..
pacTeHu — TUTIOM

+>KUBOTHBIX — TUIIOM

pacTeHUM U )KUBOTHBIX — TUTIOM

JKMBOTHBIX — OT/I€JIOM

+ pacTeHM — OTZAE/IOM

MakcuMa/ibHbIM 0HOpa3Ho00pa3reM XapaKTepU3yTCs. ..
I'osnocemenHsle

+1TokpeITOCEMEHHBIE

+UneHucTOHOTUE

Monnrocku

XopzoBble

Buj MoxeT BK/II0OUaTh HECKOJIBKO. ..

+ NOMyIALUN

TIOPSIIKOB

CeMeucTB

OTPSAZI0B

+110BUJ0B

Kiaccel 00beJUHAIOTCS B CHCTEeMaTHKe. ..
+)KUBOTHBIX — B TUIIbI

pacTeHuM — B TUIIbI

pacTeHul 1 KUBOTHBIX — B TUIIbI

JKABOTHBIX — B OT/IeJIbl

+pacTeHull — B OT/je/bl

K HapapcTrBy 3yKapuoT OTHOCATCA...
+TpUOBI

+>KHBOTHBIE

OakTepun

apxe0aKTepun

BUPYChI

CemeiicTBa 00beJUHAIOTCA B CHCTEMATHKE. ..
+pacTeHull — B IOPSIAKU

+)KUBOTHBIX — B OTPs/IbI

pacTeHul — B OTPSIJbI

JKABOTHBIX — B MOPSIAKA

JKUBOTHBIX U paCTe€HUN — B OTPSi/bI
Pa3penbl cucTreMaTUKH, U3ydyarlnye CTPYKTYPHhI K/1eTOYHOro siipa u crpoenue IHK y
Pa3/IMuYHbIX OPraHM3MoOB, Ha3bIBAKOTCA. ..
+KapuOCHUCTeMAaTUKOU

+reHOCUCTeMaTUKOM

XeMOCUCTeMaTUKOU

XeMOTaKCOHOMUEeH

HyMepHUYeCcKOU CHUCTeMaTUKON
HogeliniumMu HanpaB/IeHUSIMUA CUCTeMAaTHKHU JKMBBIX CyILIeCTB AB/IAIOTCA. ..
KJIaJMCTUUeCKasl CUCTeMaTHKa
XeMOCUCTeMaTHKa

+TreHoCuCTeMaThKa

+KapuocucTeMaTrKa
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YKC/IeHHast CUCTeMaTHKa

IITupoxkomacimTabHOe MoTyyeHHe KOPMOBOI'0 IPOXOKEBOro 0e/1Ka Ha Le//TIJI030Co/[epPiKalux
0TX0/1aX BO3MO)KHO O/1arofiaps ycmexam...

+0UOTeXHOIOTUU

+MHKOJIOTHH

OMOHUKHU

dusunonoruu

ouomeTtozia

Co3aHue yCTPOHCTB U MEXaHU3MOB, KOMMMPYHIIMX CTPOEHHE )KUBBIX CYI[eCTB, BO3MO)XHO
Os1arosaps ycmexam...

reHHOW MH)XeHepUH

+OMOHUKH

K/IETOUHOW WH)KEHePUH

+010aKyCTHUKH

OUMOTEeXHOIOTUN

IToBbIlIeHHe YPO)KAaWHHOCTH KY/IbTYPHBIX PacTeHH# MyTeM MPUMeHeHUsI MUKOPHU3HbBIX rPU0oB
MO>KeT OBITh JOCTUTHYTO 0/Iarojaps ycrexam...

+MUKOJ/I0TUU

300/10TUH

OaKTepHoJIOTUN

+00TaHUKH

OuoTeXHOIOTUN

Pa3MHO)XKeHHEe BUPYCOB HAaCeKOMBIX Ha Ky/IbType K/IeTOK U MCII0/1b30BaHHe ITUX BUPYCOB [IJIsi
00pBbOBI C HACEKOMBIMH-BPEANTE/ISIMH B CeTbCKOM X035CTBe BO3MOXKHO O/1arofapsi
ycmexam...

FeHHOU UH)XeHepur

K/IOHUPOBaHMSI

+O6uomeTo1a

OrO3HepreTUKU

+0UOTeXHOIOTUN

Omio0TBOpeHHE «B MPOOHUPKe» U BhIHAIIMBAHHUE IJI0/ia CyPPOraTHONH MaTePbi0 BO3MOXKHBI
0/1aroaps ycnexam...

MCKYCCTBEHHOTO MyTareHe3a

OMOHUKU

ouomeTtozia

+dusnonorumn

+K/IeTOUHOM MH)KEHEPUH

BoisicHeHHe IPUPOJABI HAC/IeJCTBeHHBIX 3a00/1eBaHM Ye/I0BeKa CTa/I0 BO3MOXXHBIM
0/1aroaps ycnexam...

oromeToa

OUOTEXHOIOTUN

+TeHeTHKHU

+TeHHOW UH)KEeHEepUH

MOJIEKY/IIPHOM Oroorun

XX Bek 000raTH/1 0MO/IOTHI0 TAKUMH OCHOBOIIO/Iaral0IMMHU TeOPUSIMH, KaK TEOPHH. ..
+abMOreHHOT0 CHHTe3a

+XpOMOCOMHasl

sMOproornyecKast

TUCTOJIOTHUecKast

KJ/IeTOUHast

OCHOBOMO/IAaralIMMHU B COBPeMeHHOW 0M0JI0TUHU SIB/ISIIOTCA TEOPUH:
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sMOproornyeckKast

TUCTOJIOTHUecKast

XeMHOCMOTUUeCKast

+XpOMOCOMHas

+KJIeTouHast

IITupoxkomacmTabHoe MoTyyeHne aMHHOKHUC/IOT, CHHTe3UPOBAHHbBIX 0aKTepHUsAMH, BO3MO)KHO
0/1arojaps ycmnexam...

ouomeTtozia

OMOHUKH

+MCKYCCTBEHHOTO MyTareHe3a

dusuronoruu

+0UOTeXHOIOTUH

IlepBbIMM pa3pe/iaMu GHO/IOTMH, KOTOPBIe 0()OPMH/INCH KaK CaMOCTOATe/IbHbIE HAYKH,
SIBJISIIOTCAL. ...

+300/10TUA

dbusnonorus

9KOJIOTUsT

3TOJIOTUS

+00TaHMKa

TkKaHeBO# YpOBeHb OpPraHU3al[UH )KUBOW MaTepPUH XapaKTepeH /JIA. ..
benka

+MepucCTeMbl

+TapeHXHNMbI

XJIOpOII/IacTa

yT/IeBO/IOB

TkKaHeBO# YpOBeHb OPraHU3al[dH )XUBOW MaTePUH XapaKTepeH JJIsl...
+3nuTenus

+MBIIIIL]

pubocom

MUTOXOH/PUH

yT/IeBO/IOB

IIposiB/ieHHeM OMOPUTMHUYHOCTH KaK CBOMCTBA )XMBBIX CHCTEM SIBJ/ISTIOTCA. ..
CMeHa OMOIIEHO30B «/TyT-0epe3HsIK-COCHSIK»

+HOYHOW COH Ye/IoBeKa

+0CeHHMe T1epesieThl IITUL]

cuMOH103 uesioBeKa U KUIIIeUHO! TTa/IOuKU

OT/lepry¥BaHye PYKU OT ropsiuero rpeiMera

IIposiB/ieHHEM YHEPro3aBUCUMOCTH KaK CBOWCTBA JXUBBIX CHCTEM SIBJISIKOTCA. ..
TUJPOJIN3

MTAHOL[UTO3

+doTocunHTe3

(harouuTo3

+IbIXaHUe

CMeHa OHOIIeHO30B «Iyr-0epe3HsAK-COCHSIK» SIB/ISeTCS MPOsiB/IeHNeM Ha
0MOreoIeHOTHUECKOM YPOBHE TAKHX CBOMCTB )KUBBIX CHCTEM KakK...
+pocT

JIVMCKPETHOCTh

+pasBuTHe

e/IMHCTBO XMMHUYECKOT0 COCTaBa

pa3/ipaKUMOCTb

IIposiB/ieHHEM POCTa U Pa3BUTHS KaK CBOIMCTBA )XUBBIX CHCTeM SIBJIAIOTCA. ..
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+OHTOreHe3

dusoreHes

reoTpoIv3M

KpeaLvoHN3M

+kaTabo/u3mM

Pa3pakuMoCTh KaK CBOMCTBO )XUBBIX CHCTeM MPOABJIAETCA B (hopMe TAKCUCOB y...
+KUILIeYHOTT0/IOCTHBIX

pBIO

HaCeKOMBIX

+TIpOCTeNIINX

OakTepwuii

Pa3pa)KuMoCcTh Kak CBOMCTBO XUBBIX CUCTeM MpPosiB/isAeTcs B popMe pediekcoB y...
+HACEKOMBIX

+pBIO

rpuboB

pacTeHul

OakTepwuii

BuoreoneHoTHUECKHUH YPOBEHb OPraHU3alMy )KMBOW MaTepHU XapaKTepeH JIl. ..
+03epa

+mMops

LyKH

>Kabp

MUTOXOH/IPUM

IIpu3HakamMu BceX )XKUBBIX CHCTeM ABJ/IAIOTCS. ..

TIPOBOAIMMOCTh

aBTOMAaTHsI

IBIDKEHUe

+OMOPUTMHUUHOCTh

+IMCKPETHOCTh

HapaBuaoBbIMHM YPOBHAMH OPraHU3aLyH )XUBOW MaTepPHH SIBJISIOTCS. ..
KJ/IeTOUHbIN

MOJIeKYISIPHBII

+0MOLIeHOTUUeCKUI

+TIOMYIALMOHHBIN

OpraHHbIN

Bpaunbie UrPHI U M0/I0BOE Pa3MHOKeHHE B CTa/ie ra3esieil MPOUCXOJAT Ha «.c.vvevrnneens
YPOBHSIX OPraHU3AI[UH )XHBOW MaTepHH.

+TIOMY /II[UOHHO-BUIOBOM

+OpraHrM3MeHHOM

OpraHOUTHOM

OMOreoreHOTUUECKOM

6uochepHOM

IIposiB/ieHHEeM POCTa U Pa3BUTHA KAaK CBOMCTBA KMBBIX CHCTEM AB/ISIOTCA. ..
POXK/IeHHe KOTST y KOIIKH

OpauHble UTPbI BOJIKOB

okucuTenbHoe hochopumrpoBaHue

+OHTOreHe3

+cMeHa OHOIIEHO30B

KiieTrouHblii ypoBeHb OPraHH3al[Uy )XUBOW MaTepPUH XapaKTepeH AJIA. ..
MUTOXOH/IpUSI

pub0OCOMBI
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+3pUTpoLUTa

sqpa

+HenpoHa

OpraHu3MeHHbIN YPOBeHb OpraH13anuy )XKUBON MaTepyy XapaKTepeH AJisl...
+aenbpuHa

cepaLa

HIIyKH

TIJITABHUKOB

»kabp

IIposiBieHHEeM CaMOBOCIIPOM3Be/ieHNsI KaK CBOMCTBA XMBBIX CUCTEM SB/ISIFOTCA. ..
+peruvkauus JHK

OKHC/IUTeNTbHOe (pocopunpoBaHue

+OuocuHTe3 Oenka

THIpO/U3 Oeska

MHTO3

Y 0AHOK/IeTOYHBIX CYI|eCTB 3HAUUTE/IHHO (jlaldee, YeM Yy MHOTOK/IETOUHBIX, BHIPA)KeHbI
TaKve CBOMCTBA )XUBBIX CHCTeM KakK...

+pa3apaXuMOCTb

M3MeHUHBOCTh

CaMOBOCIIPOW3Be/leH1e

HacJie/ICTBEHHOCTb

+camopery/siys

OCHOBHBIMH (JOCTYITHBIMH HeloCpeCTBeHHOMY Ha0/TH/JeHNI0) CUUTAITCS YPOBHH
OpraHu3alii )XUBOH MaTepuH.

KJ/IeTOUHbIN

+0praHrM3MeHHbIN

OpraHOU/HbBIN

+6uocdepHbIi

MOJIEKY/ISIPHBII

N3 ypoBHeii cyniecTBOBaHMsI )KHBOT'0 BellleCTBA HAJ|0PraHN3MeHHbIMU SIBJISIFOTCS. ..
MOJIEKY/ISIPHBII

+TIOMYISILIUOHHBIN

+6uoctepHbIit

TKaHEeBbIN

OpraHu3MeHHbIN

KJIETOYHbBIN

+0HOIeHOTUUECKUI

+0MOreoLeHO3HBIHN

OpraHHbIN

XapakTep pocTa Ha/[3eMHbIX H M0/I3eMHBIX YacTell pacTeHuil 0CyIeCTB/IAeTCs 0. ..
+Te/TMOTPONU3MY

+Te0TpOINu3My

celiCMOHaCTUsIM

aBTOHACTHUSM

TePMOHACTUSIM

Peaknus pacTreHuii Ha pa3Apa)kKuTe/u NposBJsiercs B opme...

+TaKCHCOB

+TpONKU3MOB

pediekcoB

PUTMUYHOCTH

JIMCKPETHOCTH
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C Cce30HHBIM JMKJ/IOM MOr0/{HBIX YC/I0BUM CBSAI3aHBI. ..
pPUTMBI 60JPCTBOBAHMS M CHA UeioBeKa

TeHye TTHI]

+nucTonaz pacTeHui

+JIMHBbKA KUBOTHBIX

JBIDKEHUE YCTbUL] paCTeHU

YrneBoaaMu B K/1eTKe AB/IAIOTCA. ..

+caxapo3a

+TJIMKOTeH

TJTULIH

TMercyuH

BaJIMH

I'opMmoHanbHY0O (PYHKIHIO B OpraHu3Me >XKMBOTHBIX MOT'YT BBINO/THATD. ..
+0enKku

-$KUPOII0100HbIE BelllecTBa

yT7IeBOZIbI

ITHK

PHK

Buonornueckasi MeMOpaHa OCTpPoeHa B 0CHOBHOM H3...
+0eKOB

+docdonunuon

MOHOCaxapoB

T0JIMCcaxapuzioB

HYKJIEMHOBBIX KHUCJIOT

TpaHcnopTHas (PyHKLIHMA XapaKTepHa /JIA. ..

+BO/BI

+06enkoB

B1Z181%1(0):

MUHepaJIbHBIX COJIeN

yT7IeBOZIOB

B cocTaB Bcex )XMBBIX OPraHH3MOB BX0/SIT HeOPraHUYecKue BeliecTsa. ..
+BOJa

tdocdar kanbLus

Kpaxmail

TJIFOKO3a

+amMMMaK

Cpe/u yKa3aHHBIX BellleCTB OPraHHYeCKHMH SIBJISIIOTCA. ..
tdocdopHas kucnoTa

HUTPAT MeAu

+A]O

+hochonunupl

KapOOHAT KasbIUs

OCHOBHBIMH (PYHKIIUSIMM JIMTIH/IOB B K/IeTKe PAaCTeHUH SIBJISIIOTCA. ..
+3HepreTHUecKas

MH(pOpMaLMOHHas

TPaHCIOPTHas

KaTa/JTuuecKas

+3amnacatolas

I'ekco3amu ABIAOTCA. ..

caxaposa

+T/IFOKO03a
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+dpykTo3a

pubo3a

ne3okcupubosa

K nmosimcaxapujaM OTHOCATCHA. ..

+1]e/1UTr0/103a

IJIF0KO03a

ne3okcupubosa

+T/INKOTr€H

caxaposa

TpaHCOPTHYI (PYHKIUIO BBINO/IHAOT 0€/IKH. ..
+TemMoryio0nH

+MHOr/1I00MH

POJOTICHH

MHO3UH

KepaTuH

B knerkax XMBOTHBIX MoJieKy/bl [IHK HaxopsaTcA B...
JIM30COMax

+MUTOXOHPUAX

pubocomax

armapare ['oibKu

+snpe

B cocraB K/1eTOYHBIX MeMOpPaH BXO/SAT. ..
HYKJ/IEMHOBbIE KUCJIOThI

+0enku

+hoconmunupl

aMUHOKUCJIOTbI

aMUHBbI

OcHOBHBIMH (PYHKIUSIMHM 0€/TKOB B KJ/IETKe )KHBOTHBIX SIBJISIIOTCA. ..
SHepreTUyecKas

+rH(pOopMaLOHHas

3aracaronias

+KaTaauTHuecKast

+TpaHCIIOpTHAas

A3o0THCTBIe 0CHOBAHUSA BXOJAT B COCTaB...
+HYK/IeMHOBBIX KUC/IOT

OenkoB

aMUHOKHCJIOT

+ATD

dhochonunuzos

Kakue ypoBHHM BK/IIOYaKT B Ce0s1 MUKPOCHCTEMBbI?
+MOJIeKYISIPHBII

+CyOK/IeTOUHBIN

KJ/IeTOUHbIN

OpraHv3MeHHbIN

ITo/THOIeHHBIMM Ha3bIBAIOTCA Oe/TIKu:

+ copepskarue 6osiee 10 pa3mMUHBIX aMUHOKHCIOT
ObICTpPO TIepeBapHrBatoIIecs: 6enKu
+coJieprkale Bce He3aMeHNMble aMUHOKHUC/IOThI
PacTUTETLHOTO MPOUCXOKIEHUS

coJieprKalye JU3MH U MeTHOHUH
He3amMeHMMBIMH aMHUHOKHUC/I0TaMH ABJISIIOTCA:
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aJlaHVH
+Ba/IMH

+heHunanaHuH

+ METUOHHH

+1euLyH

Bbi0epuTe cocTaBHBIE YaCTH HYK/1€0TH/IA:

+ caxap

+ docdarHas rpyrna

YIJIeBO/bI

JIUTIA/BI

+a30THCTbIE OCHOBAHUSA

Kpaxman 370 -

+ nosicaxapup

MOHOCaxXapu/,

+ COZepPKUT OCTAaTKU MOJIEKYJI TJIFOKO3bI

He OTHOCHUTCS K YT/IeBO/IaM

K nMpuMH/MHOBBIM a3TUCTBIM OCHOBaHHMSAM OTHOCATCH...
Tr'yaHUH

+ LIUTO3UH

aZleHuH

+ ypauun

+ TUMHH

I'unorte3a cuMOUOreHe3a paccMaTpuBaeT 00pa3oBaHue B MPOLIECCE BO/IIONMH KaK pe3y/ibTaT
BHE/IPEHHsI B IEPBUYHYI0 3YKaPHUOTHUYECKYIO0 K/IeTKY OaKTepui
+XJI0pPOIJIaCTOB

+MUTOXOHIPUH

pubocom

JIM30COM

arirapara ["onbpku

B >KMBOTHO# K/IeTKe 0TCyTCTBYHOT OpraHe/uibl. ..
+I1/1aCTUBI

+BaKyoJ/Ix

LIEHTPUOJIA

KOMILIeKC I'o/ibmKu

TepPOKCUCOMBI

HemeM0OpaHHBIMY OPraHOMAMH K/IE€TKHU SIBJISIIOTCS. ..
+KJ/IeTOUHBIN LIEHTP

+pub0oCOMBI

JIA30COMBI

TJIaCTU/BI

MUTOXOH/JPUU

PO

Buabl 3HAO0M/1a3MaTHUECKOr0 peTHKYyJ/yMa...
+TpaHy/ISIPHBIN

+riagKui

LIeHTpa/bHbIN

MOBEPXHOCTHBIN

TOCTEHHBIN

YueHble, BHecIIMe BK/Ia/i B CO3/iaHNe M Pa3BUTHE K/IETOYHOM TeOpUM, — 3TO...
+M. Ulnengen

+T. IlIBaHH
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T. Mopraun

I'. MeHpenb

A. JleBeHryk

A. Belicman

DyHKIUH AApaA — 3TO0...

+xXpaHeHUe Hac/ie[CTBeHHOW HH(OopMaLur
+Tepesiaya Hac/1e[iICTBEHHOW MH(pOPMaLIU1
peryJisiiusi oOMeHa BellecTB

CHHTE3 BUTaMUHOB

obpa3oBaHUe JTU30COM

CHHTE3 )KUPOB

K aByxMemMOpaHHBIM OpraHe/ijiaM OTHOCSITCSL. ..
+XJ/10pOII/1IaCThI

+MUTOXOHApUU

pub0COMBI

3H/I0T/Ia3MaTHUYecKast CeTh

JIN30COMBI

JIByxMeMOpaHHBIMHU OPraHOM/{aMH K/I€TKHU SIBJISIIOTCA. ..
KOMIUIEKC ['o/bIKu

+MUTOXOHApUU

+I/1aCTUBI

prubOCOMBI

+1po

3H/I0T/Ia3MaTUYeCKHUK PETUKYIYM
Pu6ocombl B K/IeTKe pacro/iaraloTcs B...
KoMIiekce I'onbmKu

snpe

+qUTOoIIa3Me

n1acTUax

+3H/|0M/1a3MaTUYECKOM PeTHUKYJIyMe
Pu6ocombl coCcTOAT U3...

yIJIeBOJ0B

OHK

+PHK

JIVTIU/IOB

+0eKOB

DyHKIMY 1/1a3Ma/IeMMBl. ..

perynsmust oOMeHa BelliecTB
+pernenTopHas

repejiaya Hac/ae/ICTBeHHOUM UH(OpPMaLUU
+3aluTa OT (paKTOPOB BHEIIIHEN CpeJibl
paclilerieHre yrjieBOJ0B

CHHTE3 BUTaMHUHOB

Oprase/ibl, He UMeIIHe MEMOPAHHOTO CTPOEHHSA, — ITO...
XJIOpPOI/IaCThI

KOMILIeKC ['ombpKu

JIN30COMBI

+prubOCOMBI

+1IeHTPHOJIN

I'napkas 3HA0NUIa3MaTHYeCKas CeTh OTBevyaeT 3a CUHTe3. ..
T-PHK
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+MUNU0B

OenkoB

+yIJ1IeBOJ0B

ATOD

JHK B K/leTKe 3YyKapuOT HaX0/UTCA B...
9H/I0I/Ia3MaTUYECKOM PeTUKYJIyMe
LIUTOI/Ia3Me

T1aCTUax

+MUTOXOH/IPUSX

toanpe

KoMILIeKce ['ombpKu

Memb0OpaHa K/1eTKH COCTOUT H3...
MypeunHa

+IUITN/I0B

+06enkoB

L[e/UTFOJI03bI

XUTHHA

Bkirouenus, BcTpevarmyecsi B paCTUTe/IbHBIX K/IeTKax, - 3TO0...
+KaruIm >Xrpa

TJ1aCTU/BI

+3epHa benka

BaKyOJ/I1

TJIBIOKY TJTUKOTeHa

I'uapouTuyeckue epMeHThI COAepKaTcs B OpraHe/iax...
pubocomax

LIEHTPUOJISX

+I1epoKcrcoMax

+/1M30CcoMax

MHUTOXOH/IPUSIX

PubocomMbl B K/IeTKe pacio/iaralTcs B...
KoMmruiekce ['onmbpKu

tsape

+1UTO/Ia3Me

t1actTuziax

JIM30CcoMax

BaKyO0JIx

dyHKiuM Komiuiekca ['osbapku. ..
+TPaHCIOPT BeLeCTB

repejiaya Hac/ieCTBeEHHOW MH(OpMaLiy
cuHTe3 ATD

CUHTE3 BUTaMUHOB

+CHHTe3 OpraHn4eCcKux BelecTB

+ obpa3oBaHue JIM30COM

YuacTku XpoOMOCOM, Ha3bIBde€MbI€ A/JPBIIIKOBbIMHA OPrdaHU3aTOPaMH, — 3TO

+Mecra ob6pa3oBaHuUs spHILIEK B UHTep(da3e
MecTa 0TXOXKJeHHsI MUKPOTPYOOUeK BepeTeHa [je/IeHHs

+MarneHbKue Y4aCTKH XpOMOCOM, OTAe/IeHHbIe BTOPI/I‘-IHOI‘/JI HEPETH)KKOﬁ

[TepBUUHBIe MTepeTIKKU
OHOXpoMaTH/HbIe XPOMOCOMBI
B nipodazy

B metadasy
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+B anacdazy
+B tenodasy
B nocrcuHTeTHUeCKU TepUOZ,
B cuHTeTUUecKuii mepuoy,
+B npecrHTeTHYECKMI TEPHO/,
Ha6op xpomocom u IHK 2n4c xapakTepeH /i/isi IEPHO/I0B
+I1podassi 1
[Tpodasbi 2
+Mertacassi 1
MeTada3ssi 2
+AHnada3sbil
Anadasbi 2
Tenodassi 1
Tenodasbl 2
Ha6op xpomocom u THK n2c xapakTepeH /151 IEPHO/I0B
[Tpodassl 1
+I1poda3sni 2
Metada3zsl 1
+Mertaca3bi 2
Anadasbil
Amnadaszsi 2
+Tenodassbl 1
Tenoda3ssi 2
ITepekoMOMHALUA TeHETHYECKOT0 MaTepHa/ia MPOUCXOUT B MEPUO/bI
+I1Ipocda3ser 1
[Tpoda3si 2
Mertada3zsl
Mertada3zsi 2
+Amnacasbil
+AHadasbi 2
Tenodassr 1
Tenodasbl 2
Yucno monekys JHK B kieTtke B nmpoda3y muro3sa...
+paBHO UYMC/Ty XpOMaTu/,
+BZ1BOe OoJIbIlIe YKC/la XPOMOCOM
PaBHO YKUC/Ty XPOMOCOM
B/IBOe OOJIblIle UKc/ia XpOMaTU/,
B/IBOE MeHbllIe UrCia XPOMOCOM
Ha3oBuTe K/1eTOUHbIE BK/IHOUYEHHS
MHUTOXOH/IPUU
+ >KUDOBBIe Kariu
+ MIUTMEHTHI
PO
CuHTe3 KaKHX BellleCTB OCYII[eCTB/IfAeT arpaHy/IsIpPHbIN YHA0N/Ia3MaTHUeCKHUI PeTHKY/IyM?
benku
+IANUABL
+yTreBo/bl
OHK
3adaHus Ha npasu/bHy0 NOC1e008amMeAbHOCMb
YcmaHnosume nocnedogamenbHOCMb
PacnonoxuTte a3bl MUTO3a B NPaBU/ILHOU N0C/I€0BAaTEe/IbHOCTH
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1. Metadaza

2. Tenodasa

3. AHadaza

4. TIpodaza

IpasunbHbili omgem: 4, 1, 3, 2

Pacnionnoxxure nojcraguu npodassl I Meiio3a B npaBUIbLHOMN MOC/1€10BaTe/TbHOCTH

1. maxurteHa

2. NerToTeHa

3. 3UroTeHa

4. TATIJIOTeHa

5. InakuHe3

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

Y cTraHoBUTe MOC/1e/]0BaTe/IbHOCTh Peain3alii reHeTHUecKo nHpopManuu:
1. u-PHK

2. IHK

3. besiok

4. IpU3HaK

IpasunbHbili omgem: 2, 1, 3, 4

YcraHoBuTe NOC/I€]0BaTe/ILHOCTD SIBJIEHUM U MPOLECCOB, MPOMCXO/AIUX B K/IeTKe MPH
OHocHHTe3e De/IKa:

1. TpaHCKpUNLys

2. TPaHCJIALUS

3. co3peBanue u-PHK

4. mporiecc pa3pylieHust puboCOMbI

IpasunbHbili omgem: 1, 3, 2, 4

3adaHus Ha coomeemcmaue
Ycmanosume coomeemcmeue
Y cTaHOBHTE COOTBETCTBHE MEXAY CTaAUAMHA MHUTO03d U UX COAEPKdHUEM

1. mpodaza 1. mouepHUe XpPOMOCOMBI ZieCITpaIu3ytoTcs. 0Opasyercst 060/10uKa sfpa.
BOCCTAHAB/IMBAIOTCS SIZIPBIIIKH.

2. MeTacl)a3a 2. LIEHTPOMEDEI Ae/IATCA, U CECTPUHCKHUE XPOMATHUbI PACXOAATCSA K IMMOJTHOCaM
K/IeTKH.

3. aHadaza 3. XPOMOCOMBI PacCIo/IaratdTCsl B 9KBaTOPHAILHOM MJIOCKOCTH,
TiepreHAVKYJISIPHOM OCH BepeTeHa. HUTH BepeTeHa MPUKPETUISFOTCS K
[[EHTPOMepaM XPOMOCOM.

4. Tenodaza  |[4. XpOMOCOMBI CTIMPATU3YIOTCS U CTAaHOBSITCS BUAUMBIMUA. OHHU PACIIO/IaratoTCst
10 BCEMY SIIPYy. HAUMHAETCS pacX0oX/[eHHe LIEHTPHOJIeH K MoJIFocaM U
0Opa3oBaHue aXpOMaTHHOBOIO BepeTeHa JieJIeHHs]. UCUe3ar0T S/PBIIIKYA U
0007109KH siipa.

[TpaBunbHbIM OTBeT: 1-4; 2-3; 3-2; 4-1.
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YcTaHOBHTeE COOTBETCTBHE MeX/y cTaauAaMHU npodassl I Meiio3a U UX coiep)KaHHEM

1. nentoTeHa 1. rOMOJIOTHYHBIE XDOMOCOMBI, COe/IMHEHHbIE B OMBa/IEHThI, YKOPaUUBAIOTCS U
YTOJIIAIOTCS BCIeACTBUe crivpanu3auyi. Kakabiii 61uBaieHT COCTOUT U3
yeTbIpex XpoMatuz. Ha 3Tol cTaguu MpoucxouT 0OMeH rOMOIOTUYHBIMU
ydyacTKaMy XpOMOCOM (sIBJieHHe KPOCCUHTOBepa).

2. 3UroTeHa 2. XpOMOCOMBI UMEIOT BU/I, JUIMHHBIX TOHKMX HUTEH, COOPaHHBIX B s/[pe B BUjIE
pbIxJioro Kiay6ka. Kakzast XpoMocoMa COCTOUT U3 ABYX XPOMAaTHZI,.
3. maxureHa 3. IPOMCXOAUT KOHBIOTALUs UM CUHATICKC (CoeMHEHNe TI0MapHo),

rOMOJIOTUYHBIX XpPOMOCOM. KOoHBIoTaryst 00bIYHO HAUMHAETCS C KOHIIOB U
PaCIIPOCTPaHSIeTCs BJOIb XPOMOCOMBI.

4. pUruioTeHa 4. XpOMOCOMBI, COe/IMHEeHHbIE B OMBa/IeHThI, HAUMHAIOT OTXOAUTh OJJHA OT
npyroii. [Ipornecc pacxoxxaeHus HAUMHAETCS C OTTaJKMBAaHUS LIEHTPOMEePHBIX
y4aCTKOB TOMOJIOTHUHBIX XpPOMOCOM. [1Ipu 3TOM XpomMocoMel 06pa3yroT — X-
obpa3Hble (pUrypel, Ha3bIBaeMble XMa3MaMHU.

[TpaBubHBIN OTBeT: 1-2; 2-3; 3-1; 4-4.
YcTaHOBHTE COOTBETCTBHE MEXK/]y OPraHOHJAMHU K/IeTKH U UX (DYHKIHAMH

1. MUTOXOHpUHA 1. cuHTe3 6esika B K/IeTKe

2. puboCOMBI 2. cunte3 AT® (reHepaiysi 3Hepruu)

3. anmapar ["osibpKu 3. TPAHCIOPT KPYMIHbBIX MOJIEKY/ OPraHUUeCK1X BellleCTB

4. sH7OTI/Ia3MaTHYeCKast CeTh 4. mepeHoc u npeobpa3oBaHue 6eKoB, cOOpKa MeMOpaH,
TPAHCIIOPT Pa3/IMUHBIX BEIL[eCTB K KJIETOYHOU MeMOpaHe,
(hopMUpOBaHUe JIM30COM.

[TpaBubHBIM OTBeT: 1-2; 2-1; 3-4, 4-3.
Y craHoBuUTe COOTBETCTBHE MeX/y MPOLeCCaMHU U MX COJep)KaHueM

1. Penivkauys 1. ocy1ecTBisieMblii puOOCOMOM MpoLecC CUHTe3a Oe/lka U3 aMUHOKUCTIOT
110 MaTpulLie

2. Tpanckpunuusi | 2. cuHTe3 nHpopmauronHor PHK (MPHK) o marpune [IHK.

3. Tpancays 3. rpoljecc co3fanus AByX fodyepHuX mosekysn [JJHK Ha ocHOBe

poguTenbckor Mosiekysbl JTHK

4. mepeHOC reHeTUUeCcKol UH(pOPMaLMH OT JOHOPa PeLUIUeHTy NpU
KOHTaKTe K/JIeTOK

IpasunbHbili omgem: 1-3; 2-2; 3-1.
CoorHecuTte IlapcTBa € COOTBETCTBYHIIMMH XapaKTepUCTUKAMH.
[JapcTBa XapakTeprcTHKa
1. 6bakTepuun . MeJIbyaiilie HeK/eTOuHble (OpMbI )KHU3HU
2. BUPYChI . TDUIII, Teprecc
. BriepBbie Ol OTKPHITHI 1.1, VIBaHOBCKUM
. O[THOKJIeTOYHbIe Oe3bsiiepHble OPraHU3Mbl
. TyOepKyié3Hasi 11aJlouka, FTOHOKOKK
. )KU3HECTIOCOOHBI TOJTBKO B )KUBOU KJIETKE
IpasunbHbili omgem: 1 —4,5;2-1,2,3-6

DU WIN |-

3adaHus omKpbImo20 muna
ZononHume
ITornomieHne TBEPABIX BellleCTB Yepe3 KJIeTOUHYI0 CTeHKY Ha3bIBaeTcs .
IpasunbHbili omeem: ¢pazoyumo3s
Hayka, u3yuaromias CTpyKTypy M CBOMCTBA TKaHel Ha3bIBaeTCs .
IpasunbHblli omeem: 2ucmono2us
MeToj ucc/ieffoBaHus B 0M0/10rMH, MMUTHPYIOIIUH NTPOIeCcChl, KOTOPbIe He/lb351 00HAapY)KUTh
IPH HEMOCPe/ICTBeHHOM MX HA0/II0/JeHHH — 3TO .
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IIpasunbHblli omeem: ModeauposaHue

IIponecc cuHTe3a 0e/IKa Ha pudocoMax NMpu yyacTuu uHpopmaruoHHoH, TpaHcnopTHor PHK

U ApYrux ()akTopoB Ha3bIBaeTcsA

IIpasunbHbIli omeem: mpaHcaayus

YuacTok reda, OTBETCTBEHHLIH 3a HAYaJI0 €ro TPAHCKPHUIIIHUH Ha3bIBAETCA .

IIpasuibHbIli omeem: npomMomop

MoeKya, oCyIeCTB/IAIONIAs XpPaHeHHe reHeTHYeCKoi H(popManyu 3yKapHuoT, Ha3bIBaeTCs

IpasunbHbili omgem: JTHK

Hausbiciieil TAKCOHOMHUYECKO! eiMHULIeH, XapaKTepHOM /sl apCTBAa PacTeHUM ABJ/ISIeTCA:

IpasunbHbili omeem: omaen

MeToMKa NTpOBe/ieHUsi KOHTPOJISI

Tabnuma 2

ITapamMeTpbl METOAVUKH

3HaueHUe rapameTpa

KomruecTBO O1LI€HOK

yeTbIpe

Ha3anus OL€EHOK

«OTJTMUHO», «XOPOIIIO», «YJOBIETBOPUTETLHOY,
«HEY/IOBJIETBOPUTE/ILHO»

IToporu oLieHOK

CM. KDUTEDUH OLIEHOK

IIpenen AUTETLHOCTH BCETO KOHTPOJIS 15 MUHYT
ITocsieioBaTe/ILHOCTh BEIOOPA BOMIPOCOB | C/TyyaiiHast
IIpensiaraeMoe KOMUeCTBO BONIPOCOB 10

Kpurepuu onjeHKH

TectrpoBanue npoBoguTcsi o 10 c/iydyaiiHbIM BOIIPOCAM M3 KaXKAOW TeMbl U oljeHHBaeTcs B 10
OanibHOM cucteMe. EC/ii CTyIeHT MpaBW/IbHO BBITIOMHUI 10 TeCTOBBIX 3a/laHUM, TO OH Tosyuyaet 10
6anios, eciu 9 — 9 6a/mioB, 8 -8,7-7,6 - 6, 5 - 5. Eciu cTyzeHT rosydaeT 4 6asuia, To Takas paborta
CUMTAETCs He 3aUTeHHOU.

- OLIeHKA «OT/JIMYHO» BBICTABJISIETCA CTYJEHTY, eC/IM MPaBU/IbHO U KOPPEeKTHO BbINOMHUI 86-100 %
TeCTOBBIX 3a/laHUM;

- OLIeHKa «XOpOLLO» BbICTaBJIIeTCS CTYZEHTY, eC/Id IPaBU/IbHO U KOPPEeKTHO BBIMNOJIHUI 65 -85 %
TEeCTOBBIX 3a/IaHUK;

- OLIeHKa «y/JJOB/IeTBOPUTE/TbHO» BBICTABJISIETCS CTY/|€HTY, €C/Id MPaBU/IbHO U KOPPEKTHO BBIMOTHUI
oT 50 10 65 % TeCcTOBbIX 3alaHUM;

- OLleHKa «Hey/JOB/IeTBOPUTE/IbHO» BBICTAB/SIeTCS CTY/eHTy, eC/id TIpaBUIbHO W KOPPEKTHO
BbINOHWA OT 0 10 49 % TecToBBIX 3a/JaHUN.

Bomnpocsl cobecegoBanus
no pa3peny 1: Kierka — cTpykTypHo-GyHKIMOHA/IbHAA eJUHULIA )KUBOT'0
KonTpo/mmpyemble KOMIIOHEHTHI M IMUHOCTHBIE pe3yabTaTsel: 3 3-1, 3-2, 3-3,Y-1, Y-2, ¥-3, B-1,
B-2, JIPo 4, JIPo 5, JIPo 7, JTIPo 9, OK-01, OK-02, OK-04

Bompocsl i1 cobecefoBanus mno teme: «BBegeHue»
1. Yro uzyyaet buosorus? Ctpykrypa 6uosnoruu, CBs3b OMOIOTUU C IPYTUMU HayKaMHu.

2. Ha3oBuTE OCHOBHBIE HarpaB/IeHUs] pa3BUTHSI COBDeMeHHOM O10JIOTHH.
3. OxapakTepu3yiTe pa3BUThe OHOJOTUHM B AHTHUHBIM mepuos, B CpeaHue Beka U IMOXY
Bo3spoxzaenus.
4. Oxapakrepu3yiite pa3Butre 6uosoruu B iepuog, HTP u rocseyroriye mepruozpl.
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5. Ha3zoBuTe 1 0XapakTepu3yiTe MeTO/Ibl UCC/Ie/JOBaHUN B OMOJIOTHH.

6. PackpoiiTe TOHATHE 00 3KClepUMeHTaJbHOM MeTo/e M T0YeMy OH TOy4Yua Habosbliiee
pacrpocTpaHeHue.

7. [1aiiTe oripefie/ieHUe XKU3HU

8. HazoBuTe (hyHZamMeHTabHbIe CBOMCTBA KUBOTO.

9. Ha3oBuTe ypOBHU OpraHv3aliu >KUBOU MaTepyu.

10
11
12
13
14
15
16
17
18

. [IpuBeUTe XapakKTepUCTHUKY MOJIEKY/ISIPHOTO YPOBHSI XKU3HU.

. OxapakTepu3ylTe K/I1eTOUHbIA YPOBEHb KA3HMU.

. OxapakTepusyuTe OpraHu3MeHHbIM YPOBEHb KU3HHU.

. OxapakTepusyiiTe MOMyJISILUOHHO-BUJ0BOM YPOBEHb )KU3HHU.

. OxapakTepu3yiiTe 3KOCUCTEMHbIN YPOBEHb JKU3HU.

. OxapakTtepu3yiite 6rochepHbIi ypOBEHb KU3HH.

. [aiiTe onpefiesieHye OHATHS «001IIast OMOIOTHSI»

. [aliTe onpeziesieHrie TIOHSATUS «KU3HbY.

. IlpuBeiuTe pUMepbI MPAKTUYECKUX AOCT>KeHHI Ha Oa3e pa3BUTHSI OMOJIOTHH.

Bonpocs! 15 cobeceioBaHUA 110 TeMe:
«CymHocTb Xu3HU. CBOHCTBA COCTaB U YPOBHH OPraHU3al[iH )KUBOT'0»

1. YTo n3yudaeTcst Ha OMOreoIeHOTHYECKOM YPOBHE?

2. Kakue sniemeHThI Ha3bIBalOTCS MUKPO- U YJIbTPaAMUKPO3/IeMeHTaMU ?

3. [Touemy el HepaCTBOPUMEI B Boze?

4. KakoB 3apsiz cHapy»kui MeMOpaHbI U 10/ MeMOpaHOM?

5. Kakue 6esrky Ha3bIBatOTCs MPOCTHIMU? CI0KHBIMU?

6. Yro Takoe ZeHaTyparus Oeska?

7. Kak niposiBisieTcst BUraTesibHasi yHKIHsT Oe/TKOB?

8. Karamutrnyeckas ¢yHkups OenkoB:

9. [ToueMy >KVpBI SIBJISIFOTCSI OCHOBHBIM 3aracarolliM Bell|eCTBOM Yy JKUBBIX OPraHU3MOB?
10. Yro BepBble ornvcan Pobept BpoyH B pacTUTeNbHBIX K/IeTKax?

11. Yro Takoe aroruTo3? [TuHOIMTO3?

12.  Kak 3apspKeHHbIE HOHBI TIOTIA/AI0T B K/IETKY, €C/IM JIUMTH/IHBIN OUC/ION [/ HUX
HerpoHuLiaem?

13. UTto u3yuaeTcs Ha NOMY/IALMOHHO-BU0BOM YPOBHE?

14.  CKOJIbKO IIPOLIEHTOB OT MacChl MPUXOAUTCS Ha 371eMeHThI 1 U 2 TpyIIbL:
15. [Touemy TBepAblii Jief ierye, ueM >KuzKas Boga?

16. Yro Takoe 6ydepHOCTL?

17. YTo Takoe yeTBepTHUHAsI CTPYKTypa OeTKOBOI MOJIEKYJTbI?

18.  Kak mposiBiisieTcst cTpouTe/bHast GyHKLMSI O€/TKOB MPOSIBIISIETCS?

19.  KakoBbl 0COO€HHOCTH 3HepreTHueckor QyHKIH 6enKoB?

20.  HasoBuTe Ba)KHeMIlIMe TT0/IMCaXapU/bL:

21. Yro u3yuaeTcs Ha OpraHU3MeHHOM YpOBHe?

22.  Kakue 371eMeHTbl OTHOCSITCS K 371eMeHTaM 1-1 rpymrbI?

23. Yewm ornpeiesisseTcss KUCIOTHOCTb U/IM OCHOBHOCTBL pacTBopa?

24.  Kakue cBs3M y/iep>KMBalOT BUTKH CITpai BTOPUUHOMN CTPYKTYpbI Oeska?
25. UTo Takoe peHaTypaLys?

26. OxapakTepu3yiTe TPAHCIIOPTHYIO GYHKIMIO OETKOB.

27. Kakue K/1acchl yrjieBoJj0B pa3jinyaror?

28.  Uro u3BecTHO 00 5HEpreTHueckoil PyHKIMHU YI/IeBOZOB U JIUIIU/OB?

Bonipocsl yisi  cobece/joBaHUA 110 TeMe:
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«MoueKy/IIpHO-TeHeTH4eCKUH YPOBeHb OPraHU3aliuy JKU3HU»

1. B kakux opraHouziax Kjietku Haxogurcs JTHK?

2. Kakoss! ¢pynkumu [JHK?

3. Kakue nyprHOBBIe U MMPUMUIUHOBBIE OCHOBaHHWs BXOAAT B coctas JJHK?

4, KakoB guametp moneky.bl JJHK 1 KakoB pa3Mep rapbl HyK/1eoTH10B B Mosiekysne JTHK?
5. Kak nykneotuzpl JJHK coefviHeHbl B OfHY Lierlb?

6. Kak nenu IHK coepuHeHs! Apyr ¢ Apyrom?

7. Yem obpa3oBanbl "kKpas" mosnekysbl [JJHK?

8. B kKakoM BH/le, ¥ KaKUX OpraHOK/IaXx XpaHUTCs HHPopMaLys o Oesikax B KJieTKaX 3yKapuoT?
9. Kakoii pepmeHT oTBeuaeT 3a 0Opa3oBaHUe KOMILJIeMeHTapHOMU 1jenu [THK?

10. Uro siBsisieTcst MaTpulieit ripu yaBoenun [JHK?

11. Yro HeobXxoaumMo Jyis pervkanyu JJHK?

12. Kak Ha3sbiBaeTcs crioco6 yaBoenusi [IHK, ripy KOTOPOM oOfiHa 1ieTlb HyK/I€OTU/JOB OCTAeTCsI
HeW3MEeHHOM, a BTopasi JOCTParuBaeTCs M0 NMPUHLUITY KOMITJIEMEeHTapHOCTH?

13. Kak Ha3biBaetcs 1jenb Hyk/1eotu10B JJHK, Ha KOTOpOY NTPOMCXOAUT HerpephIBHOE
obpa3oBaHue KomrsieMeHTapHo 1jenn JJHK?

14. Kak HasbBaroTcst hparmentsl [IHK, obpasytolipecst Ha Jpyrow Lielu HyK/Ie0TH/I0B
Moutekysisl JTHK?

15. Kak Ha3biBatoTCs1 (hepMeHThI, «CIITMBaroIiue» hparmeHThl OKa3aku?

16. B kakoMm HaripaBiieHUH MO>KeT ABUrathcsi hepment JIHK-mommepasa?

17. B kKakoM HaripaB/ieHUY TIPOUCXOJUT yAJTMHEeHHe 00pa3yolLeics el HyK/Ie0TUJ0B?

18.  KakoBsl ¢pyHkimu PHK?
19.  T'zme obpasyrorcs PHK?

20. Kakvie nyprHOBbIe ¥ TUPUMUUHOBBIE OCHOBaHUs BXOAAT B coctaB PHK?

21. Kaxkue Bugbsl PHK HaxoasTcs B KieTke?

22. Kak nykneotuabl PHK coenviHeHb! B 0fHY Lienb?

23. KakoBs! pa3smeps! pasHbix B0 PHK?

24. ®. Kpuk copMyrpoBas [ieHTPabHYIO I0TMY MOJIEKYJISIPHON OUOJIOTUN — «............ »
Ha3sosure eé.

25. B uéMm nposBiisieTcst TPUIJIETHOCTb TeHeTU4eCcKoro Koza?

26. B uém npossisieTcs BIPOXKIEHHOCTh TeHeTUUeCKoro Kozga?

27. B uém nposiBisieTcst 0JHO3HAUHOCTb F'eHeTUYeCKOoro Koza?

28. B uéMm nposBiisieTcss yHUBepCalIbHOCTb FeHeTHYeCKoro Koja?

29. B ué™m nposiBisieTcst HerepeKpbIBaeMOCTh T'eHeTUUeCKoro Koza?

30.  Kakum Oy[eT MHUIIMUPYIOIIWKA KOOH Ha 6o u-PHK?

31. Uto HaxoguTtcst B KoHLe u-PHK?

32. UTo HasbpIBaeTCsl TPAHCKPUIILIEH?

33. Yro MokeT OBbITh 3aKoAMpoBaHo Ha JJHK?

34. Uto sBnsieTcs MaTpyLield NPy TPaHCKPUIILIMA?

35. Yro HeoOX0AUMO /i TPAHCKPHUIILIUU?

36. B kakoM Harpas/iieHuu aswxercsa PHK-novMepasa rnpu TpaHCKpUILu?

37. Mo kakum nipuHLMnaM obpasyetcs u-PHK Ha matpuunoii ter JTHK?

38. B xakoM HaripaBieHuH criocobHa cobrpaTh MoMMHYK/IeoTHAHYO0 erb PHK-mommmepasa?
39. [Touemy reHel 3yKapyuoT MO3anyuHble?

40. KakoB0 3HaueHue peryasaTOpHbIX 3/1IeMEHTOB IIPU TPAHCKPUIILIUU?

41. KakoBo 3HaueHue npomoTtopa?

42. UT0 Takoe 3K30HbI, UHTPOHBI;

43. KakoBo 3HaueHue 1/iepHOM U TpPel/iepHOM M0C/Ie[,0BaTe/IbHOCTeN HYK/Ie0TU/|0B?
44. KakoBo 3HaueHUe HeTPAHCTUPYeMbIX 00/1acTeli?

45. UTo nporcxoguT BO Bpems TipoljeccruHra rnpo-uPHK?
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46. [Toyuemy MOTyT OTCYTCTBOBaTh HEKOTOpPBIE 3K30HbI B 3pesiou u-PHK?
47. I"'me npourcxoguT TpaHC/IALMSA?

48. UTO0 NpOUCXOAUT BO BpeMsl MHULIMALMWA TPaHC/IALUU?

49. Yto HeOOXOAMMO /i1 TPAHC/ISLUM?

50. Kak ocyuectsiiseTcss TepMUHaLYs TPAHCIALMU?
CumyayuoHHble 3ad0auu

1. OpgHa u3 genouek [JHK umeet nocienoBarenbHOCTh Hykneotraos: AI'T AHI 'AT AT LT'A
TTT ALT ... Kakyo nocsefoBaTelbHOCTb HYK/IEOTH/IOB UMeeT BTOpast L{ell0uKa TOU ke MOJIEKYJIbI?
2. Bosbmiast U3 IByX Liemeii 6esika MHCY/IMHA (Tak Ha3biBaeMas Lielb B) HauWHaeTcst co Crielyromux
aMHUHOKUCJIOT: ¢beHMaIaHUH-Ba/IMH-aclaparuH-r1yTaMAHOBast KUC/10Ta-TUCTAAVH-JIEHLUH.
HarmviinTe mioc/iefoBaTe/lbHOCTE HYK/IEOTHJOB B Hauajie yuyactka mosekynbl JHK, xpansiuero
uHpopMaruto 06 3ToMm besike.

3. YyacToK reHa uMeet cjefyrollee CTPOeHHe, COCTOsLLee U3 MOC/Ae10BaTe/IbHOCTA HYK/Ie0TU/IOB:
LT UL THA AAA TLT ... . YKa)KuTe CTpOeHHe COOTBETCTBYIOIIETo yuacTKa 6eska, MHpOpMaryst
0 KOTOPOM COZIep>XKUTCSI B laHHOM TeHe. Kak oTpa3utcsi Ha cTpoeHuu Oefka yzaneHue W3 TeHa
YeTBepPTOro HyK/eoTuzja?

4. Tlpu cungpome PaHKOHHW (HapylieHWe 00pa30BaHHWsSI KOCTHOM TKaHH) y OOJBHOTO C MOYOMH
BbIZIeJIAFOTCS aMUHOKHUCJIOTBI, KOTOPbIM COOTBETCTBYIOT KoZoHbI B MPHK: AYA, 'YL, AYT, YLIA,
YYI, TYVY, AYY. Onpegenute, BblJefeHHe KaKUX aMHUHOKHC/IOT C MOUOM XapaKTepHO Jis
cuHgpoMa daHKOHY, eC/M y 3[0pOBOrO uyejioBeKa B MO4Ye COJepyKaTcsi aMUHOKMUCJIOTHI ajlaHWH,
cepu, r/IyTaMUHOBAs KAC/I0Ta U [JTULUH.

5. NccnepoBanus nokasany, yto B UPHK cogepykurcs 34% ryanuna, 18% ypauuia, 28% 1juro3nHa,
20% apenuna. Omnpefennre TIPOLIEHTHBIM COCTaB a30TMCTBIX OCHOBaHMM B yuactke JIHK,
SIB/ISIFOLLIETOCsI MaTpuLiel Asis faHHor MPHK.

6. Mosnekysia JIHK pacnianace Ha ase nernouku. OgHa us Hux uMmeet crpoenue: TAI' ALIT I'T'T ALIA
LT I'TT AT TLA ... . Kakoe ctpoeHue OyzeT uMeTh BTopasi Mosiekyna JJHK, Korga ykasaHHas
Ller0YKa JOCTPOUTCS [0 TTOTHOW JBYXLIENIOUeYHOU MOJIEKYIbI?

7. TonunenTrgHast LeTb OHOTO Oe/kKa XMBOTHBIX UMEeeT C/IeJylollee Hauasuo: TU3UH — TJIyTaMUH
— TPEOHWH — aJlaHMH — ajlaHuH — ajaHuH — Ju3uH... C KakoW Moc/e[0oBaTeIbHOCTH
HYK/IEOTU/JOB HAUMHAETCS TeH, COOTBETCTBYIOIIUM 3TOMY OesnKy?

8. Opmna w3 uemnei puboHykieasbl (depMeHTa TIOMHKETYZAOUHOM >Keye3bl) COCTOMT U3 16
aMUHOKUC/IOT: I'nny — I'mi — Acnn — [1po — Tup — Ban — IIpo — Ban — IIpo — Ban — I'uc —
Pen—Acn — Ana — Cep — Bain. Onpegenure cTpykTypy yuactka JJHK, Kogupyroiero sty yactb
pubOHYK/Ieasbl.

9. C Kako# 1moc/e/[0BaTe/lbHOCTY aMUHOKHUC/IOT HauMHAeTCst Oe/I0K, eC/Ti OH 3aKOJUPOBAH TaKOH
10C/IejoBaTeIbHOCThI0 HyK/aeotuzaos: AL LILIL] AT UL I'T'T ALIL? Kakum ctaHeT Hauaso
TIOJTUTIENTHUAHOM 1IeTTH CUHTEe3UpyeMoro 0Oesika, ec/ii Mo, BAUSHUEM PEeHTTeHOBCKUX JIyuel TMAThIA
HYK/IEOTH/I, OKaXKeTCsl BLIOUTHIM 13 MoJieKybl JJHK?

10. Copneprxanue Hykeotu 0B B Lierni UPHK crepyroiee: afeHnnoBoro - 27%, ryanunosoro - 35%,
UUTHAUI0BOrO - 18%, ypaijunoBoro - 20%. OnipezieniiTe MPOLIEHTHBIM COCTaB HYK/I€0TU/IOB yuacTKa
mosekysbl [IHK (reHa), siBasitorierocst Matpuiieit s atoit uPHK.

11. Kakyro pgmvHy umeeT ydacTokK Mosekynabl THK, kopupyrommii MHUOTI00MH COBpeMeHHbIX
JKUBOTHBIX, €CId MHOTJIOONH (Oe/I0K MBIIII) COAEPXKUT OAHY Lierb co 155 aMUHOKHC/IOTaMH?
PaccTosiHre Mexly AIByMsl COCeJHUMU HYK/IeOTHlaMu paBHO 3,4 A.

12. Be/lOK OKCUTOLIMH COCTOWUT M3 9 aMUHOKHC/IOTHBIX OCTAaTKOB. OrpesenuTe AJWHY epBUYHOU
CTPYKTYPbI U MOJIEKYJIIPHYIO Maccy Oesika.

13. MornekynsipHasi Macca KaTtana3bl paBHa 224000/1a. CK0/IbKO aMUHOKHCIOTHBIX OCTaTKOB B 3TOM
MoJiekysie? KakoBa /i/lMHa TIepBUYHOM CTPYKTYpPhI 3TOr0 Oenka?

14. Benok akTHMH COCTOMT M3 374 aMMHOKMCJIOTHBIX OCTaTKOB. OnpejenuTs AJMHY NepBUYHOU
CTPYKTYDPBI U MOJIEKYJISIPHYIO MacCy 3Toro benka.
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15. B

monekysne JJHK TuMuHOBBIE HYKIeoTHABI cocTaBisitoT 10% oT oObiero KosuecTsa.

OnpefennThb NMPOLIEHTHOE CO/iepyKaHue IPYTHUX BUIOB HYK/I€OTU/IOB.

16. CKONMBKO COJEpPXXUTCSl aJleHUHOBBIX, TYaHWHOBbIX W ILUTO3MHOBBIX HYK/I€OTHZOB (IO
oTgenbHOCTH) BO (parmMenTe Mmonekynsl [HK, ecin B HéM o6HapyxkeHo 880 THMHWHOBBIX
HYKJ/IEOTHU/IOB, KOTOPbIE COCTaB/ISIOT 22% OT 00I11[eT0 KOJIMUeCcTBa HYK/I€OTU/IOB B 3TOM (hparMeHTe
mosnekysbl JIHK? KakoBa givHa storo (pparmenTa JJHK?

17. B

monekysne JJHK TumuaunoBble HyK/ieoTHAbI COCTaBiasitoT 10% oT o0ujero KosinvecTsa.

OnpefennThb NMPOLEHTHOE COZepKaHue IPYTrUX BUJJOB HYK/IeOTH/I0B

Nk wWN =

o«

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Bonpocel coGeceoBaHus 10 TeMe:
«KsieTouHblii ypoBeHb OPraHH3aI[uy XU3HU»

KakoBa poJ/ib BOZibI U ee POJib B JKU3HeesATe/IbHOCTH KJIeTKU?

[TepeuniciivTe MUHepasbHbIe BellleCTBa U HA30BUTe U UX POJIb B KJIETKe.
[TpuBeauTe KnaccuuKaLuio yIryieBo0B, C IPUMepaMH.

HazoBuTe QyHKIUM yI/1€BO/OB.

[Tepeuncivte MUNU/BI U UX 0XapaKTePU3yWUTe UX POJIb B )KU3HeeATeIbHOCTH K/IeTK!
OxapakTepusyiTe CTpoeHHe OeJTKOB.

[MpuBenuTe Knaccudukaipio 6eKOB, M 0XapaKTepu3ylTe YPOBHU OpraHU3aLiy OeKoBOi
MOJIEKYJIbI.

HazoBuTte ¢yHKIUM OeKOB.

Ha3oBuTe HyK/1eMHOBbIE KUCJIOTBI, U YeM OHU OT/IMYArOTCS.

OxapakTepusyiTe ctpoenre IHK.

Oxapakrepusyure ctpoenue u tunsl PHK.

Kak yctpoeHa AT®, u KakoBbI €€ (yHKLMH.

KakoBa cTpoeHre MeMOpaHbI KIIeTKA U MeMOpaHbI sifipa KJIeTKH.

W3 yero cocTouT LjUTOI/Ia3Ma K/IETKU M KaK MOXKeT MEHSIThCS e€ KO/UTOMHbIN
(hyHKL[MOHAJILHOTO COCTOSIHUS KJ/IETKH.

KakoBo cTpoenue prbocom?

KakoBo cTpoeHue 5H70I/1a3MaTUUeCKOU CeTH, KOMILIeKca ['0/ib/i)Ku ¥ TM30CoM?
KakoBo cTpoeHre MUTOXOH/IPUM U MJ1aCTUJ,?

KT0 oTHOCUTCA K pokapuoTam? KakoBO UX CTpOEHMe U KU3He[esaTeIbHOCTh?
KakoBa posib 6akTepuii B IpUpPO/ie U KU3HeIesATeIbHOCTH UesioBeKa?

B uéM cx0/ICTBO U pa3nuuue B CTPOEHUU KJIETOK PaCTeHUM, )KUBOTHBIX, U TPUOOB.
OxapakTepu3yiTe HeK/IeTOUHbIe (POPMbI XKU3HU.

Kora v keM ObUTH CO3/IaHbI TTEPBbIE ITOJIOXKEHUS KIIETOUHON TeOpHH?

Kro fokasas, uTo HOBble KJIeTKM 00pa3ytoTcs IyTeM JieJieHUs] MaTepPUHCKOM KJIeTKU?
Yewm obpa3oBaHa mia3manemMma?

W3 KaKuX C/10eB COCTOUT 000/I0UKa KUBOTHOM K/TeTKU? PacTUTe/IbHON K/IeTKU?
HasoBuTe Bu/ibI TPAHCIIOPTA Yepe3 KIeTOUHY MeMOpaHy?

Kakast MoJiesib cTpoeHusi MeMOpaHbI TIPUHSITA B HAaCToOsiIIiee BpeMsi?

Kakue Tpu BH/ja 6e/1KOB 00pa3yroT 1ia3ManemMmy?

Yem obpa3zoBaH HaZiMeMOpaHHbBIN KOMITJIEKC, TJIMKATUKC?

KakoBa ToJiirHa niasmaneMmbl?

Yro Takoe auddy3usa? Uro Ha3biBaeTcs obieryeHHoM auddy3ueit?

Urto Takoe ocmoc?

Kak Bozia mocrynaet yepes rjia3majieMMy B KJIeTKU?

Kak 3apskeHHbIe MOHBI IIOCTYIIAIOT yepes Ijla3MaleMMY B KJIeTKU?

UTto Ha3bIBaeTCs akTMBHBIM TPAHCIIOPTOM?

UTo Takoe 3H0LMTO3? JK30LIUTO3?

B KakoM yJacTke KeTKd 00pa3yroTcsi cybbeIMHULIBI pubocoM?
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38. KakoBbI (hyHKUIMH prbocom?
39. Kakue BU/bI 3H/I0T/Ia3MaTHUeCKON CeTH BaM M3BeCTHBI? VX QyHKIuu?
40. Kakue (hyHKLWHY BBIMOIHSIET KOMITIEKC ["0/bKu?
41. Kakue opraHou/ibl KJIeTKH Ha3bIBalOT OPraHOWJaMU IbIXaHUsI?
42. Kak npoucxoJaT B3auMornpeBpaleHys iacTuj?
43. Kak Ha3biBaeTCs BHYTPeHHsIsS cpefila MUTOXOHApU? [nactup?
44. Kakye TM30COMbI Ha3bIBatOTCS NTePBUYHBIMU? BTOpUUHBIMU?
45. Yem oOpa3oBaHbI [IEHTPUOJIH KJIETOYHOT'O IjeHTpa?
46. Kakue 5yKaprOTbl He UMEIOT LIeHTPUOJIen?
47. Ha3oBuTe (yHKLIMM KJI€TOYHOTO LieHTpa?
48. IlepeuriciiiTe OpraHoOM/bl ABVKEHUS KIIETKU.
49. TlepeunciiuTe oHOMeMOPAHHbBIE OPraHOU/IbI KITETKHU.
50. ITepeuncnuTe AByXMeMOpaHHbIE OPraHOW/bI KITETKH.
51. TlepeuriciuTe He MeMOpaHHbIE OPraHOW/IbI K/IETKH.
52. KakoBsl GyHKIMHU siipa?
53. Kakvie opraHoW/ibl CUMTAIOTCS CHMOMOHTaMH 3SyKapUOTHYeCKOW KIeTKu? B Kakux
KJIeTOYHBIX opraHouzax umeercs THK?
54. Kakue KeTouHble OpraHOU/Ibl CIIOCOOHBI K CAMOY/JBOEHUIO?
55. B kakoii ¢popme HaXOAWUTCS reHeTUUeCKWU MaTepuas y 3yKapuoTUUYeCKON KIeTKU?
56. ITepeunicuTe (pa3bl Melio3a, BO BpeMsi KOTOPbIX XPOMOCOMbI — [IBYXXPOMaTH/HbIe
57. Yro Takoe syxpomMaruH? ['eTepoxpomaTuH?
58. Kakre = XpOMOCOMBI ~ Ha3bIBAalOTCS ~ MeTal[eHTPUYeCKUMH, CyOMeTal|eHTpUUeCKHUMH,
aKpOL|eHTPUYeCKUMU?
59. B Meiio3e TpIOKbl MPOMCXOAUT TepeKoMOMHALMs TreHeTUUecKoro Martepuana. Korga?
60. KakoB 61o/ioriueckuii CMbICT Melio3a?
61. Jaute onpenenenne tepmuHaM: Hykneocoma. Tesnmomepa. Konsvroranus. XpoMmoHema.
Kpoccunrosep.
CumyayuoHHble 3a0auu
1. XpomocomHBIi HabOp COMAaTHUECKUX KIETOK pPeYHOro paka paBeH 116. Onpegenute
XPOMOCOMHBIM Habop ¥ uncio monekyn JJHK B ofHOM 13 KieToK B mipoda3e MuTo3a, B MeTacdase
MuTO3a M Tesnodase Murosa. [TosicHUTe, Kakue MpOLeCChl TPOUCXOJAT B 3TH MEPUOJbl U KaK OHU
B/IUAIOT Ha u3MeHeHue urcia [JHK 1 xpomocom.
2. O6mas macca mosiekyn JIHK B 46 xpoMocomax sifipa COMaTUUECKOM KJIETKH Ue/IoBeKa COCTABJISIET
6210 mr. OnpeziesuTe, yueMy paBHa Macca Bcex mMosieky1 JJHK B sijpax B KOHIle uHTep(}asbl, KOHIIE
Tenoda3sbl Metio3a I u Tesiodassl Metiosa II. OTBeT nosicHUTe.
3. XpoMOoCOMHBIN HaOOp COMaTUUeCKHUX KJIeTOK MILIeHUI[bl paBeH 28. OmpenennuTe XpOMOCOMHBIN
Habop u uucsio monekyn JHK B kyeTkax cemsizauaTka riepeji HauajioM Melio3a, B KOHIle Tesiodasbl
meiio3a 1 u Tesodasbl Meiio3a 2. OOBSICHUTe, KaKKe MPOLeCChl TIPOUCXOAT B 9TH MEPUOBI U KaK
OHU BJIMAIOT Ha U3MeHeHus yrcia JHK v xpomocom.
4. B K/1leTKax OJHOTr'0 U3 BU/IOB MIIEHULbI COAepKUTCS 28 xpoMocoM. Orpesiesiure 4rcjio XpOMOCOM
u monekya JJHK ripu o6pa3oBaHuy Mbliblie B THIUMHKE Ha CTafusix rpodasel Metiosa 1, mpodassbi 2
1 Tesioasbl Metio3a 2. OObSICHUTE TTO/TyUeHHbIe Pe3y/IbTaThl.
5. B KreTkax 3H7i0CIIepMa cemsiH Jiuum 21 xpomocoMa. Kak M3MeHUTCs UMC/I0 XpOMOCOM U MOJIEKYJT
OHK B KoHIle Tenodasbl Meiio3al v Melio3a2 1o CpaBHEHUIO C MHTep(da3oil y 3TOro opraHusma?
OTBeT nosicHUTe.
6. Kakoit XxpoMOCOMHBIM HabOp XapaKTepeH /IJisl KJIeTOK 3apo/blllia U 9H/[0CIIeEpMa CeMEHH, JINCTheB
1[BETKOBOTO pacTeHusi. OOBsICHUTE pe3y/bTaT B KaXK/I0M CIydae.
7. B comatnueckux KjieTKax po30¢uibl cofepKuTcs 8 xpomocoM. OnpefiesiuTe, Kakoe KOMUYEeCTBO
xpomocoM U Monekya THK comep>Xutcs npy rameToreHese B si/ipax repej JejeHueM B UHTepdase
1 B KoHIJe Tesioda3el Metio3a I. O0bscHUTe, KakK 00pa3yeTcst Takoe YrC/io XpoMOCoM U MoJieKyst [THK.
Tabnuma 3
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MeTtoavKa ripoBeieHUs1 KOHTPOJIsS

[TapameTpsl MeTOAMKH 3HaueHWe rapameTpa
KonuuecTBo 01]eHOK yeThIpe
HasBaHus orjeHOK «OTJIAYHO», «XOPOLLO»,

«y[IOBJIETBOPUTETLHO»,
«Hey/I0B/IeTBOPUTE/IbHO»

[Toporu onjeHOK CM. KPUTEPUH OLIeHOK
[Ipenen gaUuTEeNBHOCTHA BCETO KOHTPOJIS 20 MUHYT
IMocnemoBarenbHOCTb BbIOOpa BOMIPOCOB cyyvaiiHas
[Ipennaraemoe KoyiMueCTBO BOTIPOCOB 3

OuneHka "OT/IMYHO" CTaBUTCS, €C/IM CTYZEHT: IIOKa3bIBaeT I/IyDOKOe M TIOJIHOe 3HaHWe U
MOHWMaHKe BCero MpOrpaMMHOr0 Marepuasna; IMOoJIHOe MOHMMaHWe CyLIHOCTU pacCMaTpUBaeMbIX
TIOHSITUM, SIBJIEHWH U 3aKOHOMEPHOCTel, TeOp1i, B3aMMOCBSI3€el; yMeeT [JaThb MOJIHbIM U TTPaBUTbHBIN
OTBeT Ha OCHOBe M3yUeHHOT0 Marepuasa; BblJe/sATb TJlaBHble TOJI0KEHUsl, CaMOCTOSITEIbHO
MO/ITBEP)K/IaTh OTBET KOHKPETHBIMU TTpUMepaMH, (aKTaMu; JIOMTyCKaeT He Dojiee OIHOTO HeJJOUETa,
KOTOPBIM caM MCTpaBJisieT MOoc/e 3aMeuaHusi perojaBarerisi.

OreHka "xopomio" CTaBUTCS, €C/IM CTYJeHT: JaéT TIO/IHbIA W TIpaBW/IbHBIM OTBET Ha OCHOBE
V3y4YeHHbIX TeOpHWM; MaTepuan M3jaraeT B OMpeJe/éHHOW JIOTUYeCKOW M0C/ie[0BaTeIbHOCTH U
JIOTTyCKaeT He3HAUMTe/IbHbIe OIIMOKU U HeJJOUETHI TPU BOCIIPOU3BEI€EHUM U3yUeHHOT0 MaTepuara,
HeboJIbIIIe HETOYHOCTH TP UCITO/Ib30BaHUM HayUHBIX TEDMUHOB W/ B BBIBOZIAaX, 0000IIeHNsAX U3
HaO/IIOZIeHNH, KOTOpble MOXXET MCIIPAaBUTb CAaMOCTOSITE/IbHO TIpU  HeOOJIBIIION  ITOMOIIU
TrpernojaBaTessi.

OneHka "y/0BJ/IETBOPUTE/IBLHO" CTaBUTCs, €C/M CTYJEeHT: yCBauBaeT OCHOBHOEe COZiepKaHue
yueOHOTO MaTepHasia, HO HUMeeT TMpoOesibl, He TIPENATCTBYIOIMe ajbHENIIeMy YCBOEHHUIO
TIPOrpaMMHOT0 MaTepuaia; u3Jjaraet MaTepran ()parMeHTapHO, He BCerjia mocjiejoBaTe/IbHO; c/1abo
apryMeHTUPYeT BbIBO/IbI U 0000IIIeHUs, IOMyCKaeT OUIMOKY MPU UX (hOPMYJ/TUPOBKE; He UCTIO/b3yeT
B KaueCTBe /[0Ka3aTe/IbCTBa BbIBO/IbI M 0000I1IeHHS 13 HAOJII0/IeHUI, OTTBITOB W/IH I0MYCKAeT OIHMOKH
TIPU WX U3JI0)KEHUH; 1aéT HEUETKHe OTpe/ie/IeH s TIOHSATHM, I0TyCKasi OJHY - IBe rpyOble OIMOKY.
OreHka "Hey/0B/IETBOPUTE/IBLHO'" CTaBUTCS, eC/IM CTYZeHT: He yCBauBaeT U He pacKpbiBaeT
OCHOBHOe CO/lep>KaHre MaTepuasa; He 3HaeT WK He IOHUMaeT 3HauMTe/IbHYH0 YacTh MPOrPaMMHOI0
MaTepHasia B Mpe/ie/iax TOCTaB/JIeHHBIX BOIIPOCOB; He ZiejlaeT BBIBOJOB M 000011IeHNH; UMeeT c/1abo
chopMUpOBaHHbIE M HEMOJIHble 3HaHWs, He yMeeT TPUMEHSTb UX TPU pelleHUU KOHKPeTHBIX
BOTIPOCOB, 3a/1a4, 3a/laHuH 110 06pa3ily; Py OTBeTe Ha OZMH BOIIPOC AOIycKaeT Oosiee ABYX rpyObIxX
o1MbOoK, KOTOpPhIe He MOKET UCIIPABUTh Jlake TIPY TIOMOII[H TTPero/iaBaTelisl.
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Pazpen 2.

«Ctpoenue U GyHKIIMHA OPraH1U3Ma»
KoHTposiipyemMble KOMIIOHEHTBI M JIMUYHOCTHBIE pe3ysbTaThl: 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-04

@doHJ, TeCTOBBIX 3aZjaHUM 110 pa3geny: CTpoeHre U (YHKLMU OpraHu3Ma

Tema: «O0ecrieueHne 3Hepruei»
Bbibepume 00uH npasuibHbIl 8apuaHm omeema
OHepreTuyecKnii 00MeH OT/IMYAETCA OT IVIACTHYECKOr0 TeM, UTO MPH YHEPreTHYeCKOM
o0MeHe NMPOUCXOANT:
+ pacxofioBaHue Hepruu, 3akiroueHHo B ATD
CUHTe3 Oe/TKOB M HyK/IEMHOBBIX KUC/IOT
CUHTE3 YT/IeBOJ0B
CUHTe3 JIMTIU/0B
JIucCUMUIALUA CONMPOBOXK/IAeTCs peaKijei
+ pacriajia BeljecTB
OrocuHTe3a BelecTB
CHHTe30M (pepMeHTOB
CHHTEe30M >KHPOB
Yto 00111€r0 MEXAY OKHC/IEHHEM, IIPOUCXO/JSIIMM MUTOXOH/IPUSIX K/I€TOK U rOpeHueM
obpazoBanue CO2 u HO
+ BblJle/leHHe TeIIoThl
cuHTe3 ATD
CUHTE3 TJIFOKO3bl
I'nukom3 — 3To nporecc pacienieHus
0e/IKOB Ha AMUHOKHCJIOTEI
JIUTIU/IOB Ha TILIEPHH U BbICIIME KapOOHOBBIE KUCIOTHI
+ MOJIEKYJIbI TJTFOKO3bI /10 IBYX MOJIEKY/T TUPOBUHOTPAJHOU KUC/IOThI
BO/IBI /10 KMC/IOPOZa U BOJOpoa
OHepreTuyecknM 3¢ eKToM I/IMK0/IM3a SIB/ISIeTCs 00pa3oBaHue 2 MOJIEKYJI:
MOJIOYHOU KHCIOThI
+ ATD
5TUJIOBOTO CIIMPTa
BO/Ibl
B pe3ynbTaTe oJIHOr0 KMC/JI0POJHOTr0 pPaciien/ieHls OpraHnueckye BelecTBa OKUCIAITCA
AO...
Crinpra
YKCyCHOM KHCIOTBI
+ C0O2u H20
AP
IlepBbIii M BTOPOM 3Tamnbl paciijenyieHusi BbICOKOMOJIEKY/ISIPHBIX Bell|eCTB B K/IeTKe
MPOUCXO/JSAT B:
Huroriasme
MuUTOXOHpUAX
+ JIuzocomax
XpomocoMax
Juccumunsiyen Ha3bIBaeTcs Nporecc...
+0KHCJIeHUsI OPraHUUeCKUX BelleCTB
CUHTe3a OpraHUYecKuX BeleCTB
uaymmi ¢ pacnagom AT®
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CUHTe3a HeOpraHWYeCcKuXx BellecTB
Accumunsiuei Ha3bIBaeTcsa Nporecc...

+CUHTe3a OpraHNYecKux BellecTB

OKHCJIeHHsI OpTraHUUeCKUX BellecTB

nayumin c Boigesienuem ATO

CUHTe3a HeOpraHWYeCcKuX BeleCTB

B TemHOBY10 (pa3y ¢oTocuHTe3a HAYT NPOLECCHI...
+CHHTe3a I'IFOKO3bI

(dhoTomM3a BOAIbI

BbI/le/IeHUs KUCI0pOJa

cuHTe3a ATD

B cBeToBYy10 (ha3y (poTocrHTe3a UAYT MPOLIECCHI...
+cunTe3a ATO

ycrosib3oBaHus ATO

ucrionb3osanus HAJID-H2

CUHTe3a IJTFOKO3bI

ITponecc ¢poTocuHTe3a B pacTeHUsIX BK/IOUaeT (asbl...
+TEMHOBYIO

[JIMKOJIM3a

Opo’KeHus

a’pobHyI0

B knerkax xxuBoTHbIx AT® obpa3yercsi B mporeccax...
+IbIXaHUS

TU/IpOJIK3a

OuocuHTe3a besika

CUHTe3a JIMIK/0B

B nporecce Mo/JTHOro paciienyieHus IJII0K03bI 00pa3yoTCA. ..
OKCH/JI yTJiepofa

+MOKCHU], yTeposa

JMOKCH]L a30Ta

JMOKCH/JL, Cepbl

IIpu 3HepreTrnueckom oomMeHe AT® cuHTe3MpyeTcs B MpoIeccax...
+KHUC/IOPOJJHOTO [IbIXaHUsl

OMOCHHTEe3a JIUITHIOB

rUpo/mr3a

TeMHOBOM (ha3bl hOTOCHMHTE3a

ITepexop 3/IeKTPOHOB Ha 00/1ee BbICOKHII IHEepPreTHUeCKUil YPOBeHb MPOUCXOAUT B CBETOBYHO
a3y ¢orocuHTe3a B MO/IEKYy/1aX...

+ xyiopousinia

BO/Ibl

YTJIEKMC/IOTO Tras3a

[JTFOKO3BI

B nporjecce xeMocuHTe3a, B 0T/InUMe OT (OTOCHHTE3a,
00pa3yroTcsi opraHruecKue BeliecTBa U3 HeOpraHuYeCKuX

+ MCMO/b3yeTCs SHEePrysi OKUC/IeHNsI HeOPraHUUeCKUX BellleCcTB
OpraHvuecKre BellecTBa pacllel/IsSFTCS 10 HeOpraHuyeCcKux
VICTOYHUKOM YIJIepo/ia C/Iy>KUT yTJIeKUCIbIN ra3

ITponecc cuHTe3a fe/IKa BK/IIOYAeT 3Tambl. ..

+TpaHC/ISILUU

pelyTUIMKaLin

nvddepeHIIMPOBKU
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KOHBIOTaL[1I0

IIpu aHA3poOHOM OKHC/IEHUH YI/IEBOJIOB o0pa3yercs __ MoJieKya AT®:

+2

36

10

24

AccumMuianus — 3To:

MUHUMa/bHOE KOJIMYeCTBO S3HEPTUH, KOTOPOe pacXoAyeTcsi Ha (PYHKLIMOHMPOBaHUE >KU3HEHHO
Ba)XHBIX cHCTeM (KpoBooOpallieHue, IbIXaHue, MUIeBapeHue, AesTeTbHOCTb MBIIIL] 1 Kejle3
BHyTpeHHel cekpeluu, LIHC)

COBOKYITHOCTh BCeX XMMUUYECKHX MPOLIeCCOB, CBSI3aHHBIX C MpeBpallleHieM MUTaTeTbHbIX BellleCTs,
TIOCTYTIAIOIINX B OPraHU3M W3 BHeIlIHel cpe/ibl U 00pa3yIoIUXCcsi B CaMOM OpraHu3Me
+COBOKYITHOCTb IPOLIECCOB CHTe3a CPAaBHUTE/ILHO KPYITHBIX K/IETOUHBIX KOMIIOHEHTOB, a TakXKe
O10/I0THYeCKH-aKTUBHBIX COeAMHEHUH 13 MTPOCTHIX TIPe/IleCTBeHHUKOB

Ilpu okucieHnu 1 r )xupa B opraHu3Me 0CBOO0XKAAeTCA KKaJl:

+9,3

4,1

3,8

1,7

6,3

Juccumunsaius (KaTadoiu3m) — 3To:

a/larTUBHbBIE PeaKI[|H, HarpaB/ieHHbIe Ha yCTpaHeHHe WK ociabeHre GYHKLMOHATBHBIX CIBUTOB
B OpraHu3Me, BbI3BaHHBIX Hea/|eKBaTHLIMU (haKTOpaMU Cpeibl

+COBOKYITHOCTb IPOLIeCCOB (hepPMEeHTAaTUBHOTO pacllieryieHus1 CJIOKHBIX MOJIEKY/T U3 KOpMa U
obpa3oBaHue B OpraHr3Me 0CBOOOXKIEHHOM SHEPTHU

COBOKYITHOCTb KUAKOCTel (KpoBb, MMMQa, TKaHeBast )KUJKOCTb), TPUHUMAFOLUX
Herocpe/ICTBEHHOe yuyacTHe B rpolieccax oOMeHa BellleCTB U IMo/jJiep>KaHusi ToMeocTasnca B
opraHusme

Bopa, oOpa3oBaHHasi B mporjecce 00MeHa BeleCTB B OpraHiu3Me, Ha3bIBaeTCs:
CTPYKTYPHPOBaHHOU

9K30TeHHOU

+ 3HZIOTeHHOM

UMMOOU/TM30BaHHON

ITepBUUYHBIM NMPOAYKTOM paciiieryieHNsl I/IMKOTreHa B MbIIIIAaX SABJ/ISIeTCSA

Y 1 ®-rnoko3a

[JIFOK030-6-XJ10pUz,

+r/110K030-1-pochat

tbpykTo30-6-hocdat

IJIF0KO3a

KoHeuHbII MPOJYKT aHa3POOHOr0 r/IMKO0/IM3a

TUpyBar

+ JlaKTar

OKcasoareTar

3TaHOJ

anetus-KoA

MeTa60/1M3M — 3TO COBOKYITHOCTb:

peakiuii CUHTe3a

peakUuii TuApoamnsa

peakiuii pacrnaza

+BCeX peakL1i, MPOTeKarIlUX B OpraHu3Me

AHa00/1M3M — 3TO COBOKYIHOCTb:
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+TIPOIIeCCOB CHHTEe3a CI0XKHBIX MOJIEKYJ/T U3 00Jiee POCThIX

peakiuii paciienieHus CJI0KHbIX MOJIEKYJI 10 POCThIX KOMIIOHEHTOB
peakLuii TuApoamr3a

BCeX peaklyi, MPOTeKaroluX B OpraHu3mMe

IIpoaykToM rujiposin3za 0e/1KOB SIB/ISIHOTCA:

[JIAL|epUH

JKUPHBIe KUC/IOTHI

CIIUPTEI

+aMHWHOKHUC/IOTHI

B kKakux oprase/uiax KjIeTKH IIPOMCXOAUT OKHC/IEHUe JKXUPHBIX KHUC/IOT:
anpe

+MUTOXOHPUAX

pubocomax

LIEHTPUOJIAX

Kuciopoj Heo0x0/juM /i/isi AbIXaHUSA )KUBOTHBIM OPraHU3MaM B KauecTBe:
+ OKuC/InUTeNd

BOCCTAaHOBUTEJIA

KaK OKUC/IUTe/Is, TaK U BOCCTaHOBUTE/IA

He MPOsIB/IieT B 0OMEHHBIX MPOIeccaX HU OKUCUTETbHBIX, HU BOCCTAHOBUTE/IbHBIX CBOWCTB

3adaHus Ha MHOXMCecmeeHHbll 8bIOOP
Bbibepume Hecko/bKO Npagu/ibHbLX 8APUAHMOE omeemda
MakpospruuecKue CBA31 MMEIOTCH B MOJIEKYJIe...
+ATD
+AlD
JHK
u-PHK
T-PHK
Juccumunsiuen Ha3bIBaeTcsa Nporecc...
+OKUCJIeHNs] OPraHUYeCKHX BellleCTB
+uayLmi c BoieseHuem ATO
CUHTe3a OpraHUYeCcKuXx BelleCTB
yuayLmi c pacrnagom AT®
CUHTe3a HeOpraHWYeCKuXx BelecTB
Accumunsiue Ha3bIBaeTcsa Nporecc...
+CUHTe3a OPraHUYeCcKux BelecTB
+uayumii ¢ pacnagom AT®
OKUCJIEHHsI OPraHUYeCKHX BellleCTB
YAy C BbiieeHueM ATO
CUHTe3a HeOpraHWYeCcKuXx BellecTB
B TemHoBYy10 (ha3zy poTocunTe3a HAYT NpOLIECCHI...
+CUHTe3a IJIF0KO3bI
+ucrionb3oBanus HAJID-H2
(hoTonM3a BoIbI
BbIZIeJIeHUs KUCI0pOo/ia
cuHTre3a ATD
B cBetoBy10 (ha3y ¢oTocuHTe3a HAYT NPOLIECCHI. ..
+cuHTre3a ATD
+Bbl/le/IeHUs KUC/I0POJa
ucronb3oBaHus ATO
vcrnoJsib3oBanuss HAJId<H2
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CUHTe3a [VIFOKO3bI

ITponecc cuHTe3a 6e/1Ka BK/IIOUYAET 3Tambl. ..

+TPaHCKPUIILIMN

+TpaHC/IALUU

peayIiMKaruu

nvddepeHIIMPOBKU

KOHBIOTaLIU

IIponecc poTocuHTE3a B pacTeHUsIX BK/IOYaeT (pasbl...
+TeMHOBYIO

IJIMKOJIM3a

OpoykeHUst

a’pobHYI0

+CBeTOBY!O

B knerkax xuBoTHbix AT® obpa3yercsi B mporeccax...
+I/IMKO/IN3a

+AbIXaHUs

TUpoIu3sa

buocuHTe3a benka

CUHTe3a JIIIU0B

B cBetoBy10 a3y ¢porocuHTe3a 00pa3yTCH. ..

+HAJ®P-H2

HA®

KpaxmaJl

+AT®

IJII0KO3a

B TemHOBY10 (pa3y ¢oTocuHTe3a HAYT NPOLECCHI...

(hoTosm3a Bosibl

cuHTesa HAID-H?2

+(rKcaluuy yrjaeKucaoro rasa

+ucnonb3oBaHus ATO

BbIZIeJIeHUs KUCI0pOo/Zia

PeaknjusiMy MaTPpUYHOr0 CMHTe3a AABJIAKTCA CUHTe3...
IJIFOKO3bI

Kpaxmasa

JIUNUJI0B

+PHK

+IHK

ITpouecc cuHTe3a 6e/IKa 0CyLIeCTB/IAETCS MyTEM...

CUHTe3a Ha oiHOM u3 1erniel MonekyJsibl [IHK aByuLienoueuHoi Mosekyisl u-PHK
repeBo/ia MOC/e[j0BaTeIbHOCTA aMUHOKUCIOT B MoJiekyJie u-PHK B nociejoBaTenbHOCT
HYK/I€e0TH/I0B TIOJIUNIENTUIHON LIe[T0UKH

repeBo/ia MoC/e[i0BaTeIbHOCTHA HYK/1eOTUA0B B MoJsieKyse T-PHK B nocienoBaTeisHOCTb
aMUHOKUCJIOT MOJTUIENTUHON LIeNIOYKH

+TiepeBo/ia MOC/Ae0BaTeIbHOCTA HYK/IeOTUAOB B MoJjieKy/ie u-PHK B mociejoBaTenbHOCTD
aMUHOKUCJIOT MOJTUITENTUAHON LIeNIOYKH

+crHTe3a Ha ogHoM U3 1ener MmosekyJsibl JJHK ogHoiennoueunon mosekyJisl u-PHK
B npouecce no/IHOro paciienyieHusi IIIK03bI 00pa3ylTcs. ..
OKCHU[, yriaepoja

+MOKCH/, yriepoja

[LVOKCHJ a30Ta

+BOJa

57



JIIOKCH/I, Cepbl
IIpu sHepreruueckoM ooMene AT® cuHTe3upyeTcs B MpoIjeccax...
+TJIMKOJIM3a

+KHUC/IOPOJJHOTO [IbIXaHUsI

OuocHHTe3a JIUTTH/IOB

TUpoJmn3a

TeMHOBOM (ha3bl poTOoCHHTE3a

MeTa60/143M B )KMBOM KJ/IeTKe CK/IaJbIBaeTCH U3 MPOI[eCCOB...
TPAHCKPUITLIUN

dhoTonuza

+Katabonr3mMa

KPOCCHUHIOBepa

+aHabosin3Ma

Peakuuu okuc/iuTe1bHOT0 (pocopuiMpoBaHUs CBA3AHBI C...
+cunTe3om AT

pacnagom AT®

+IIpOLIeCCOM AbIXaHUsI

+TrUApOIN30M

[JIMKO/TA30M

OHeprus B Buje AT® npu ¢orocuHTe3e...

+B TeMHOBYIO (ha3y TpaTUTCS

B CBETOBYIO (pa3y TpaTUTCS

+B CBETOBYIO (ha3y akKyMy/IHUpyeTcs

B CBETOBYIO U TEMHOBYIO (pa3bl TPATUTCS

B TEMHOBYIO (ha3y akKyMyJIUpYeTCs

B TemHOBY10 (pa3y ¢oTocuHTe3a HAYT NPOLECCHI...
cuHTe3a ATD

+CHHTe3a I'IFOKO3bI

(hoTosm3a BoibI

BbIZIe/IeHUs1 KUCI0po/ia

+ucrionb3oBanus HAID-H2

IIpu 6uocuHTe3e Oesika YHeprus B Buge AT® npwu...
+TpaHCKPUIILUU TTOTPeO/IsIeTCs

TPAHCKPHIILIMY BbIpabaThIBaeTCst

+TpaHC/ISALUK TTOTpebsieTcst

TPAHC/ISLIAY BbIPAOAThIBAETCS

Mera6ou3m (Metabolism) — 3To...

+ MPOMEeXXYTOUHBIN 00MEH, T.e. peBpallleHre Bel[eCTB BHYTPH KJIETOK C MOMEHTA UX MOCTYTIeHUST
710 00pa3oBaHUsi KOHEUHBIX MPOJYKTOB

+o0pa3oBaTe/ibHbIe TKAHU C AKTUBHO [Ie/IAIUMUCS K/IeTKaMU
TIPOLIeCC Pa3BUTHsI OPTaHOB U TKaHel

ITpouecc MO/IOUHOKHC/IOTO OPO)KeHHUsI TTOAPa3yMeBaeT:

+ OKHC/IeHHe YTJIeBO/IOB /0 JIaKTaTa

CUHTEe3 XXKUPHBIX KHUC/IOT

+ CHMHTe3 MOJIOUHON KUC/IOThI

pacraz rJiMKoreHa

Tperuii 3Tan Karabo/1M3Ma npe/CTaB/IeH:

+1ukn Kpebca

+ IbIXaTenbHas Lielb

OPHUTHHOBBIY L[JUKJ/I

Jle3aMHMHHPOBaHNe
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IlepBbIii 3Tan KaTado/1M3Ma 0e/IKOB 0CyIIeCTB/IAETCH B:
+ Xxemnypgke

+ B TOHKOM KHIIIeYHHKE

MUTOXOH/IPUSIX

L{UTOI/Ia3Me

Bropoii 3Tan kKatabosu3Ma (JUCCHMUIIAIUA) NPe/[CTaB/IeH:
+ paciierieHue I/1H0K03bl

JbIXaTe/ibHas Lelb

OPHUTHHOBBIY LJUKJ/I

+ obpa3oBaHuUe ABYX MOJIEKYJI TMPOBUHOTPAJHON KHUCTOThI
K rereTpo¢)HbIM 0THOCATCA OPraHU3MBbI:

+ )KMBOTHBbIE

pacTeHust

+ rpuObI

1IMaHO0aKTepUr

K romoiioTepMHBIM O0THOCSITCA )KMBOTHbIE:

ambubun

+ MJIeKoIIuTarone

+ ITULBI

PBIOBI

3adaHusi omKpblmo2o muna:
JononHume
OOpa3oBaHusi 3HEPruy B K/IeTKe MPOUCXOUT B C/IeAAyIOLeH opraHesie

IpasunbHblli omeem: MUmMoXoHOpus

Bce BUABI 3Hepruu B opraHu3Me B KOHEUHOM HUTOre NPeBpaIaloTCcs B .
[TpaBU/bHBIN OTBET: TEIJIOBYIO

Ki1roueBbIMH SHepreTHYeCKUMH «MOCTaBIMKAMH» B )KHBOM OpraHu3Me fAAB/IAIOTCA

IpasunbHblli omeem: y21e800bl

Benku — 3T0 BbICOKOMOJ/1EKY/IAPHbIE OpraHMUYecKHe coeJMHeHNs], TOCTPOeHHbIEe U3 0CTAaTKOB
aMHUHOKHC/IOT, COe/JUHeHHBbIEe APYT C APYrOM CBA3SIMU.

IpasunbHblli omeem: nenmuOHbIMU

THI NUTaHHA NOKPBLITOCEMEHHbBIX PacTeHUH .

[TpaBU/IbHBIN OTBET: aBTOTPO(HbIN

Tema: «Pa3sMHoO)XeHHe, POCT U UHAMBH/ya/IbHOE Pa3sBUTHe OPraHu3MOB»
Bbibepume o0uH npasuibHblil apuaHm omeema
Meiio3 — 3T0:
TIpsIMOE Jie/IeHNe K/IeTOK
+/leJieHue KJIeTOK IT0JIOBBIX JKele3 B 30He CO3PeBaHUs
CJISTHUE TI0/I0BBIX K/IETOK
TI0/IOBOU MPOLIeCC
Kpoccunrosep — sro:
HerpsiMoe JieJieHne KIIeTOK,
obpa3oBaHye MOJIOBBIX KJ/IETOK,
+ 00MeH yJaCTKaMH XpOMaTH/ ] TOMOJIOTHUHBIX XPOMOCOM,
TI0/I0BOM MpOLecc.
XapakTepHbIe YepThI 0eCIo/I0ro pa3MHOKeHUsI:
YUacTBYIOT /iBe POJUTEbCKIE 0COOU
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+TeHOTHITHI JOUEPHUX OPraHU3MOB WIEHTUYHBI POAVTE/THCKOMY
MMeeT MeCTo KOMOMHATHBHasi U3MEHUMBOCTb

r“MeeT MeCTO FeHOTUITMYeCKasi U3SMeHUMBOCTb

XapakTepHble 4YepThI 10/I0BOr'0 Pa3MHOKeHHUS

y4acCTBYeT OfiHa POJUTe/bCKast 0COOb

TeHOTUIIbI J0YePHUX OPraHK3MOB WIeHTUUHbI POJUTE/ICKOMY

+ YMeeT MecTo KOMOWHATHBHAs! NU3MEHUHBOCTh

OBICTpOe yBeMueHre Yrc/ia IOTOMKOB

OnTorenes — 3ro:

VICTOpUYEeCKOe pasBUTHe BUJA

TIPOLIeCC BOSHUKHOBEHHS )KU3HU Ha 3emMiie

+ UHAWBU/ya/IbHOE pa3BUTHe OpraHu3Ma

MOCTIMOPHOHAILHOE Pa3BUTHE

JKTo/iepMa N03BOHOYHBIX )KHBOTHBIX /laeT HA4yasIo:

+ HEepPBHOU CHCTeMe

CKeJteT

JbIXxaTesibHasl CCTeMa

MBILLILBI

W3 me30pepMbI MO3BOHOYHBIX 00pa3yercs:

+ ckeser

SMUTETNAN KOXKU

JbIxaresbHasl CUCTeMa

TOJIOBHOM MO3T

ITpsiMoe mocTaMOpHOHAIbHOE Pa3BUTHE XapaKTePHO /IS
HaCeKOMBbIX

3eMHOBO/HBIX

+ MJIEKONUTAOIIMX

MHOTOLLIETUHKOBBIX YepBen

Hayka, u3yuaromiasi iepro/; 0T 3UuroThl /i0 POXKieHusI ?
LMTOJIOTWSL

MUKPOOHO/IOT st

+ sMOpHoTOTHst

KJIETOUHast MIHyKeHepyst

ITo KakuM NpH3HaKaM MOXXHO y3HaTh aHada3ly MurTo3a?

110 6ecropsioUHOMY PaCIOI0KEeHUI0 XPOMOCOM B LIUTOTI/Ia3Me
BBICTPAaUBAHHIO XPOMOCOM B 3KBaTOPHUaIbHOM IJIOCKOCTH KJIETKU
+ pacxoXKJeHHI0 JOUYepPHUX XPOMaTH/, K TTPOTUBOIIO/I0XKHBIM [10/IF0CaM
KJIETKH

Jlecripaiu3alid XpoMoCcoM 1 00pa30BaHUI0 si/iepHBIX 000/104eK
ITporiecc fesreHus], B pe3y/ibTare KOTOPOTro U3 OJHOH JUIUION/HOM K/IeTKH 00pa3yeTcs ABe
JAVIVIOUJHBIX K/1eTKHU, Ha3bIBalOT

+ MUTO30M

Melio30M

JpobeHreM

OIUI0/IOTBOPEHUEM

K Kakomy crioco0y pa3MHO)KeHH /ie/IeHHe MoTo/IamM
BereTaTUBHOMY

T10JIOBOMY

TIOYKOBAHHUIO

+ 6ecrionomy
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ITporecc fesreHusi, B pe3y/ibTare KOTOPOTro U3 OHOM JUIUION/JHOM K/IeTKH 00pa3yeTcs YeTbIpe
rarvIOU/IHBIX K/IeTKH, HA3bIBAIOT

MUTO30M

+ Meiio30M

JpobeHreM

OTUIOZIOTBOPEHHEM

K Kakomy croco0y pa3MHO)KeHHsI OTHOCAT NapTeHOreHe3
BereTaTUBHOMY

+ I10/IOBOMY

TIOYKOBaHUIO

Gecrionomy

B kakymw ¢a3y MUTOTHYECKOT0 I{UKJ/Ia yaBauBawTca JJHK
+ uHTepdasze

ripogase

aHadaze

MeTadaze

ITyTeM MUTOTHYECKOTO /le/IEHUsI K/IeTOK 00pa3yloTcst

+ KJIeTKM 0J1acTyJIbl 3apO/IbIIlia KPOJIUKA

WKPHUHKU B TeJle PbIObI

SULIEK/IETKY B SIMUHUKU KyPHLIbI

CTiepMaTO30U/Ibl B CeMEeHHHKe JIATYIIKH

Meii03 0T/IMYAETCS OT MUTO3a HA/THUHEM

uHTepdasbl

BepeTeHa /ie/IeHust

yeThIpex (ha3 feneHust

+ IByX MOC/IeZIOBaTe/IbHbIX JIe/IeHUM

Ilpu napTeHoreHese OpraHu3M pa3BUBAeTCs U3

3UTOTBI

BereTaTUBHOU KJI€TKH

COMaTUYeCKOH KJIeTKU

+ HeOrJI0I0TBOPEHHOM STULIEK/IeTKA

IIpu3HaK, XapaKTepPHbIN 1 JJ/if AULIEK/IeTKH, U /IS ClIePMaTo30H/a,-
JMTJION/IHBIA Habop XpoMOCOM

TPUTUIOUJHBIN Habop XPOMOCOM

HeOoJb1IIMe Pa3Mephl U HeTIOJBUKHOCTD

+ raryiouIHbI HAbop XPOMOCOM

Kak Ha3bIBaeTcs pa3BUTHe OPraHu3Ma U3 HeoIlIOJ0TBOPeHHbIX ANIEeK/IeTOK?
+ MapTeHOreHe3

TMHOTeHe3

aH/IporeHe3

VHTepCeKC

Kakas cpepa >xu3HH 00yc/1aB/IMBaeT Haubo/iee MPUMHUTHBHOE CTPOEHHE Y )KUBOTHBIX:
Ha3eMHO-BO3/yllIHas (Cyla);

BO/IHaS;

+ Ipyrve opraHu3Mel (OpraHu3M Kak cpefia 00MTaHus);
TOUBEHHas.

B npouecce quddepeHMPOBKH K/1€TOK M3 YHTOAEPMBI Y MO3BOHOYHBIX JKMBOTHBIX
obpasyercsi:

HepBHast TpyOKa

CKerneT

SMUTETUN KOXXU
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+ Jlerkue
M3 me30epMBbI MO3BOHOYHBIX 00pa3yercs:
+ cKerner
SMUTETNN KOXKU
JibIXaTe/lbHasl CcTeMa
TOJIOBHOU MO3T
Kak Ha3bIBalOT 0HY U3 CTaiii 3apOABILIEBOr0 Pa3BUTHS MO3BOHOYHOI'0 JKMBOTHOT'0
OHTOT€eHe3
¢unorenes
+ 6nacrysa
MeTamopho3
3adaHust Ha MHOJCecmeeHHbll 8bIO0p
Bbibepume HecKo/bKO Npasu/ibHbIX 6pUAHMO8 omeemd
HekoTopbie 0c00eHHOCTH 0eCIo/10r0 pa3MHOXXeHHUA — ITO. ..
+yyJacTrie OZJHOM POAUTE/TLCKON 0Cco0u
+TeHeTUUeCKH OFZHOPO/IHOe TTIOTOMCTBO
pa3BUTHeE TIOTOMCTBA U3 raMeT
XapakTepHa [ijis 00/bIIMHCTBA PACTEHUM U )KUBOTHBIX
OCHOBHOM K/IETOYHBIM MeXaHH3M - Melo3
Jinsa noukoBaHusi KaK ¢opMbl 6ecriosioro pa3MHO)XeHHUsI XapaKTepHO. ..
+MaTepUHCKUI OpraHu3M obpa3yeT Oyropok
+704epHUii opraHu3M obpasyeTcs Ha 6a3e MaTePUHCKUX KJIeTOK
XPOMOCOMBI PETVIMLUPYIOTCS U PACIIPe/Ie/ISIFIOTCS MEXK/Y JOUePHUMU K/IeTKaMU
OpraHu3M JIeJIUTCS Ha HeCKOJTBKO YacTel, U Kaxkzaasi 00ocobisieTcst
TIPOMCXOJUT MHOTOKpaTHOE fieJieHHe CrieliaTbHbIX KIeTOK
IIpou3BOAHBIMYU Me30/i€PMBbI AB/IAIOTCS. ..
+MbIllIeYHAsT CHCTeMa
+cocyapl
HepBHasl cucTeMa
SMUTETNU KOXU
SMUTEIUN KUIIIeYHHKA
OaHOXpOMaTHAHBIE XPOMOCOMBI PACXOAATCA K MOJIKCaM KJIETKH B...
+aHadase II melioza
+aHada3ze MuTO3a
MeTadase MUTO3a
tenodase I meiio3a
aHagase I melioza
N3 3KT0/1epMBbI IPU OpraHoreHe3e GOpMHUPYIOTCHL...
+T0JIOBHOM MO3T
+3MUIEPMUC KOXKH
revyeHb
TIOUKH
KOCTH
Pa3BuTuHe 0e3 npeBpaieHus UMEIOT. ..
+TITHULIBI
+T0JIOBOHOTME MOJIJTFOCKH
3eMHOBOJIHbIE
HacekoMble
JIByCTBOpYAThbIe MOJUTFOCKU
HekoTopbie 0C006HHOCTH I0/I0BOT0 Pa3MHO)KEHHH. . .
OCHOBHOU K/IeTOUHBINA MeXaHU3M - MUTO3
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XapakTepHO /11 paCTUTe/IbHBIX, HEKOTOPBIX HU3IINX )KUBOTHBIX 1 MUKPOOPraHU3MOB
+TIOTOMKH I'eHeTUYeCKU He WJeHTUUHbI POJUTeTLCKUM 0CO0SIM
+OCHOBHOM MeXaHW3M KOMOWHATUBHON U3MEHUHMBOCTU
pasBUTHE TOTOMKOB MPOUCXOUT U3 COMaTUUYeCKUX KJIeTOK
IIpon3BOAHBIMH IKTO/I€PMBI SIBJISAIOTCS. ..

BbIZIe/IUTe/IbHAsA CUCTeMa

NY1eBapyUTe/IbHbIe JKeJe3bl

+HepBHast cUCTeMa

MBILLIEYHAsA CUCTeMa

+KOXXHBIN SMUTETUN

JKuBoTHBIE, I/Is1 KOTOPBIX XapaKTepHO pa3BuTHe 0e3 meramopdo3a, - 370...
capaHua

MaMnCKHH XKYK

JIATYLLIKA

+aenbpuH

+cobaka

IToukoBaHMeM pa3MHOXaKTCH. ..

TIJIOCKYe YepBU

+pacTeHusn

+KUII€YHOII0/IOCTHBIE

+IPOXOKH

0a3uaMaIbHbIE TPHUOBI

Ji/isi CHHTeTHUeCcKOoro nepuoja (mepuoj penivkKamnyuy) KJ1eTOYHOro [K/ia XapaKTepHBbl. ..
TIPOJ0JIKUTENBHOCTE 6-0 yacos

+yasoenue [JHK

+CHHTe3 pa3/IMYHbIX 0eTKOB

cuHre3 PHK

yABOEHHE LIeHTPUO/Ien

HekoTopbie 0C006HHOCTH MO/IOBOT0 Pa3MHO)KEHHH. . .
OCHOBHOMU K/IeTOYHBIM MeXaHWU3M - MUTO3

XapakKTepHO /15 paCTUTEe/IbHbIX, HEKOTOPBIX HU3IIMX )XUBOTHBIX 1 MUKPOOPraHM3MOB
+TI0TOMKH reHeTUYeCKU He WeHTUYHbI POJJUTETHCKIUM 0CO0SIM
+OCHOBHOUW MeXaHW3M KOMOWHATUBHON U3MEHUHUBOCTU
pa3BUTHE MOTOMKOB IMPOUCXOJUT U3 COMaTUYECKUX KI€TOK
Ha sTane racTpy/asiii NPOMCXOJAT. ..

+3aK/1a/ika 3apO/IbILIEeBbIX JTMCTKOB

opraHoreHes

3aK/la/Ika HEPBHOM TPYOKH

3aKJ1ajjKa epBUUHOU KUILLKU

+MHOTOKpaTHbIe K/IETOUHbIE [IeJIeHUs] MUTO30M

Cniopsbl C1y)KaT AJis pa3MHO)KEHUs y...

OakTepuii

JKUBOTHBIX

BUPYCOB

+TpuboB

+pacTeHun

N3 me30/1epMbI IPU OpraHoreHese ()OpMHpPYIOTCH...
XPpYCTaJIvK Ias3a

HOI'TU

+cep/te
+KDOBb
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reyeHb

K THnam nos10Boro pasMHoO)>XeHUs1 OTHOCATCA. ..
MO/IMAMOPHUOHUS

+KOITy/IALUsI

LIM30TOHUS

(bparmeHTals

+T1apTeHoreHe3

Meii03 NIpUBO/JUT K 00pa30BaHUI. ..

CIOp y pacTeHUu

CIIOp Y KUBOTHBIX

+rameT y )KUBOTHBIX

+rameT y pacTeHui

Pa3BuTHe c peBpailieHueM UMEHT. ..
+3€MHOBOJHEIE

pPenTUIumu

rOJIOBOHOTHIE€ MOJIJIFOCKH

TITULIBI

+HacekoMble

IIpereHepaTHBHBIN NEepPUOJ Pa3BUTHUA PACTeHUH Mpe/CTaB/IeH BO3PacTHBIMH COCTOATHUAMM:
+I0BEHU/IbHBIMU

MOJIOJbIM FeHepaTUBHLIMU

+BUPrUHUIBHBIMU

CyOCeHUTbHBIMHU

CeHU/IbHbIMU

ITocTreHepaTUBHBIM MEPHOJ Pa3BUTUA PACTeHHU NMPeACTaB/ieH BO3PacTHBIMU COCTOSTHUAMM:
BUPTMHU/IbHBIMU

FOBEHU/TbHbIMU

+CyOCeHUTbHBIMU

MMMaTypHbIMU

+CeHU/IbHbIMHU

HcTouHUK pa3BUTHA OPraHOB JAbIXaHMs B OHTOreHe3e:
+ srugepMma

Me3eHXUMa

3KTOZepma

+ 3HTO/lepMa

3adaHusi omKpblmo20 muna:
ZononHume
Cnoco0HOCTh K BOCCTAHOB/IEHHMIO YacTel Tejla B MpoLiecce pa3BUTHSA OpraHu3Ma Ha3bIBaeTcs
IpasunbHbIli omeem: pe2eHepayust
Cnoco0HOCTh K BOCCTAaHOB/IEHHMIO YacTed Te/la B MPoLiecce pa3BUTHUsI OPraHU3Ma Ha3bIBaeTCs

IIpasunbHblli omeem: pezeHepayus
B xope s MOpuoreHe3a HEKOTOPbIe YaCTH 3apOAbIIIA BJIUAIT HA MyTH Pa3BUTHSA COCEJHUX
ydyacTKoB. Takoe B/MsiHHe 0JJHOT0 3a4aTKa Ha JAPYyroi mojyyu/i0 Ha3BaHue

IMpasunbHbili omeem: SMOPUOHAABHAS UHOYKYUS
— 3TO pa3BUTHE OPraHU3Ma M3 HeoIlI0/[0TBOPeHHOU

ANIEK/IeTKHA
IMpasunbHbili omgem: napmeHozeHe3
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sliieKk/1eTKa M/IEKOMUTAKIIKMX 0bl/Ia OTKpbITa B 1821 roay .
B nose 015 omgema egedume hamunuio yuéHo2o
IpasunbHbili omeem: K.M. bapom
000/10YKH SAUIEK/IeTKH, 00pa3yioTCs 3a CYeT AeATe/TbHOCTH
crelia/IbHBIX JKejie3 AieBo/I0B
IpasuibHbIli omeem: mpemuuHble
3adaHus Ha coomeemcmaue

Ycmanosume coomeemcmaue
Y cTaHoBUTe NIPAaBU/IBHOE COOTBETCTBHE (ha3bl cCliepMaToreHe3a H eé XapaKTepUCTUKHU

1) CymHocTb (ha3sl — Meiio3. B riepBoe meiioThueckoe JeneHue 1) da3a pa3MHOKeHUsI
BCTYIAOT raMeTOLUThI 1-ro nopsigka. B pesysibraTe nepBoro 2) da3za pocta
MeHOTUUeCKOTO Jie/ieHUs] 00pa3yroTCs raMeTOI[UThI 2-T'0 TTOpsIKa 3) daza co3peBaHusi

(Habop XpoMOCOM N2C), KOTOPbIe BCTYIIAIOT BO BTOpOe MeloThueckoe | 4) da3a popMupoBaHus
JiesieHre, ¥ 00pa3yroTCs KJIeTKH C TaryIouAHBIM HabopoM XpOMOCOM
(nc).

2) Bo Bpemst 3Toi# (ha3bl criepMaTH/ibl CTAHOBSTCS CIIePMAaTO30MAAMU,
OHH TIPUOOPETAr0T CBOIO CrieU(UYeCKYI0 CTPYKTYPY.

3) [luryioniHbIe KJIeTKU MHOTOKPATHO ZAeJISATCS MUTO30M. X
Ha3bIBalOT TAMETOTOHUM (0OOTOHUM WU criepMaToroHuu. Habop
XpPOMOCOM 21.

4) CymHocTb 3TOM (a3bl — yBe/MueHue B pa3Mepe CriepMaTOrOHUN U
OBOT'OHHUM, KpOMe TOr0, B 3Ty a3y mpoucxoaut pervivkanus JHK,
KaK/Jjasi XpOMOCOMa CTaHOBUTCS IByXPOMaTUAHOM (2n 4c).
OO6pa3oBagiirecs KIeTKH Ha3bIBAKOTCS FaMeTOL[UThI 1-T0 Mopsiika
(oBOLMTHI 1-T0 MOpsA/IKa ¥ CLIEPMATOLIUTHI 1-T0 MOpsiAKa).

IpasunbHbili omgem: 1-3; 2-4; 3-1; 4 -2
CooTHecHTe SIHIEK/IETKH 10 pacnpe/e/IeHHI0 )KeJITKA B LIUToNIa3Me

1) usleHUCTOHOTHE 1) ueHTpoeLeTaabHbIE
2) MJIeKOTUTAoI1e 2) r3oJseLeTanbHble

3) NTULIbI 3) TenoJseleTaabHbIe
4) ampubuu

IpasunbHbili omgem: 1-1; 2-2; 3-3; 4 -3

Tema: «HacnepcrBeHHasi HH(opMaLus U peasid3anus ee B KieTKe»
Bbibepume 00uH npasuibHbIll 6apuaHm omeema
KakoBbI reHOTHIIBI pO/iUTE/Ied, eC/Td U3BeCTHO, UTO NPHU CKPelUBaHUM MbIIIeH C AJTUHHBIMH
(B) ymamu nosy4eHo nNoToMCTBO KaK C JJ/IMHHBIMY, TaK ¥ C KODOTKMMH yIIaMH B
cooTHOoweHuu 3:1?
bb x Bb
bb x BB
+ Bb x Bb
BB x BB
Oco0b ¢ renoTunom AaBb npu He3aBUCHMOM HacC/IeJ0BaHUH NMMPU3HAKOB 00pa3yeT raMmeThl
AB, ab
Aa, Bb
+ AB, Ab, aB, ab
Aa, AA, Bb, bb
Y KaperiasbIx poAuTesel (JOMHHAHTHBIN PU3HAK) POAWIACh ro/1ydoria3as Aoub.
OnpepenyTe reHOTHN POAUTE/IEH
aa X AA
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+Aa X Aa

Aa X AA

Aa X aa

PenjeccMBHBIN T'eH

TIPOSIBJISIOILIMNCS TOJTBKO B T€TEPO3UTOTHOM COCTOSIHUM,

TIPOSIBJISIFOLL[UICS] B TOMO- M TeTePO3UTOTHOM COCTOSIHUM,

TO/AB/ISIFOLLMN peL|eCCUBHBIN TeH,

+ Mo/jaB/sieMbli JOMUHAaHTHBIM T€HOM

I'enervika u3zyuyaer:

0OMeH BelIecTB

+ Hac/1e[ICTBEHHOCTb

Pa3Jpa’KuMOCThb

pa3MHOXKeHHe

Jiisi u3yuyeHUs1 HaC/IeA0BAHUSA Pa3/TUYHBIX IPU3HAKOB U YCTAaHOB/IEHUA XapaKTepa psaja
HaC/1e/ICTBEHHBIX 00/1e3Hel H3yUyaloT PO/J0C/IOBHYIO Ye/ioBeKa. Kak Ha3bIBaeTcsi 3TOT METO/|
reHeTuKu?

O/TM3HELIOBbIN

+ reHeasiorM4yecKuii

L[UTOreHeTUUeCKUN

OMOXMMHUECKUI

OnpepaenuTe reHOTHII, KOTOPbIA CO/IEP)KUT Pa3HbIe a/ljie/Id OAHOI0 reHa:
+Aa

BB

+Cc

AA

Onpepaenure cpeu nepevyrc/ieHHbIX TéHOTUIIOB JOMUHAHTHBIN IOMO3UTOTHBIM reHOTHII:
Aa

Bb

+ BB

bb

Onpepenure cpeu NepevyruC/IeHHbIX FT€HOTHIIOB IeTePO3UroTHhIN reHOTHII:
+ Aa

AA

aa

BB

JurudpuaHoe CKpeluBaHue — 3TO CKpellMBaHHe POAUTETbCKUX (OopM, KOTOpbIe
Ppa3/IMyaTCA 1o...

+ IBYM Tapam MpU3HaKOB

OKpackKe ceMsiH

dhopme cemsiH

TI0 OZIHOM Tlape TIPU3HAKOB

Kakmue ramersl MoryT 06pa3oBarbCcs y 0c00H ¢ reHOTHIIOM aaBB:

+aB

BB

Aa

Ab

Kak nHa3Basn I''MeH/je/1b IPU3HAKH, He NPOAB/IAIIHECS Y THOPU/OB MepBOro MoKoJIeHus ?
reTepo3UroTHLIMU

TOMO3UTOTHBIMU

+ peLecCUBHBIMU

JIOMUHAHTHBIMU
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Hacie,cTBeHHOCTB — 3TO...

+ CBOMCTBO OPraHU3MOB TepeJjaBaTb 0COOeHHOCTH CTPOeHUs], QYHKIIMOHUPOBAHKS U Pa3BUTHSI
CBOEMY MOTOMCTBY;

KOHKPETHBIN Criocob repejaun HacaeCTBeHHOW UH(OPMAaLK B TTIOKOJIEHUSIX;
v3MeHeHUe Hac/ieCTBeHHOW nH(GOpMalliy WIv TIPOsiB/ieHUe TeHOB B (PeHOTuIIe
nprobpeTeHure OT/IMUKI OT 0coOell APYTUX BUJIOB U CBOETO BU/ja
I'eHOTHMII — 3TO COBOKYNTHOCTD:

TOJIbKO BHEIIHHX MPU3HAKOB

+ BCeX 'eHOB OpraHu3Ma

BHELIIHUX Y BHYTPEHHUX TPH3HAKOB,

TOJIbKO BHYTPEHHHX TIPHU3HAKOB

KoyimuecTBo XpoMocoM B 10/10BO# K/leTKe ue/loBeKa:

2

+23

44

46

KosmmuecTBO XpoMocoM B cOMaTHUYeCKOH K/IeTKe ye/loBeKa:
2

23

44

+46

KpaTHoe renomy yBe/iHyeH#e 4ic/ia XpoMOCOM — 3TO

+ TIO/IUIITION YA

raMmeToreHes

OHTOTeHe3

KPOCCUHTOBEP

AJie/IbHbIE TeHbI PaCo/I0KeHbI B:

OJJTHOM XpOMOCOMe

+ 0/IMHAKOBBIX JIOKYCaX FOMOJIOTUYHBIX XPOMOCOM
OJJMHAKOBBIX JIOKYCaX HErOMOJIOTMUHBIX XPOMOCOM

Pa3HbIX JIOKYCaX FOMOJIOTUYHBIX XPOMOCOM

I'enoTHII — 3T0 COBOKYIHOCTB:

reHOB B raryionJiJHoM Habope XpoMOoCoM

TOJTbKO BHEIITHHX MPU3HAKOB

+ reHOB B IUTUIOMAHOM Habope XpOMOCOM

TO/IbKO BHYTPEHHUX [TPHU3HAKOB.

PeriecCMBHBIN I'eH:

+ MIPOSIB/ISIFOLLIUIACS TOJILKO B TOMO3UT'OTHOM COCTOSIHUU
TIPOSIB/ISTFOLLIUICS TOJIbKO B F€TePO3UTOTHOM COCTOSIHUMY,
TIPOSIB/ISTFOLLUIACS B TOMO- Y T€TEePO3UTOTHOM COCTOSIHUM,
TIO/JABJISIFOILIY peLieCCUBHBIN T'eH

KpaTHoe reHoMy yBe/lMueHHe 4ic/ia XpOMOCOM — 3TO

+ To/IUII0U U

raMmeToreHes

OHTOTeHe3

KPOCCHHIOBEp

B K/1eTke napa a/ie/IbHBIX F€HOB Pacno/io’keHa B XpoMocoMax
HEroMOJIOTUYHBIX

OTL{OBCKUX

MaTEepUHCKUX

+ FOMOJIOTUYHBIX
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N3menenne crpoenus [JHK B XxpoMocoMax 0THOCAT K BHAY MyTal{ui

+ reHOMHOM

XPOMOCOMHOM

KOMOMHATUBHOM

LIUTOI/Ia3MaTUYeCKOr

MN3menenne crpoeHusi IHK B MUTOXOHAPHSIX OTHOCAT K BU/ly MyTaL[Ul

TreHOMHOMN

XPOMOCOMHOM

KOMOWHATUBHOM

+ 1[UTOIIa3MaTUUECKOM

MyTanoHHasA H3MeHUYUBOCTh B OT/IMUHE OT MOAM(PHKAIMOHHOH ...

HOCHUT 00paTUMBIN XapakTep

+ nepeziaeTcs 10 HacC/aeCTBY

XapakTepHa [/ Bcex ocobell Buzia

SIB/IIeTCS [IPOSIBJIEHMEM HOPMBI peakLy NpU3HaKa

KakoBbI reHOTMIIBI pO/jUTe/IeH, eC/Ti U3BeCTHO, UTO NMPH CKPelMBaHUM MbIIIeH C J/IMHHBIMH
(B) ymamu nmosiy4eHo NOTOMCTBO KaK C J/IMHHBIMY, TaK U C KODOTKMMH yIIaMH B
COOTHOIUIeHuH 3:1?

bb x Bb

bb x BB

+ Bb x Bb

BB x BB

HcKyccTBeHHBIN nepeHoc HacnecTBeHHOM uH(popmanuu u3 THK oanoro Busa B /IHK apyroro
BH/Ia JIOKUT B OCHOBe...

VICKYyCCTBEHHOI'O MyTareHesa

+TeHHOM UH)XeHepUHn

MHUKPOOHOIOrHYecKoro CMHTe3a

KJIETOUHOU UH)KEeHepUn

Ilpu ckpelyBaHuM 0€/10ro KPo/iMKa C YepHOH KPO/IbYHXO0H POJAW/INCH IIECTh YePHBIX U MATH
OebIxX KpostbuaT. Omnpesie/iuTe reHOTHIIBI POAUTE/IeH.

+Aaxaa

AA x Aa

AA X aa

AA x AA

Y poautesteii ¢ I u IV rpynnaMu KpoBH, peGeHOK MOXXeT HMeTh rpynmny KpoBH.

I

v IV

v

+1I v 111

Y 310poBbIX poAuTesiel poJUICcA ChIH, CTPAfAIIuil (heHI/IKeTaHypHel (penecCUBHbIN
ayTOCOMHBIN Npu3HaK). OnpejennTe BepOATHOCTH POXKAEHUsI /leTell 0e3 aHOMa/INHU Y JaHHOM
CyNnpYyKeCcKoH napsbl.

50%

+75%

100%

25%

Y apOy3oB kpyr/as ¢opma 1/10/ja AJOMUHHUPYeT Haj y//IMHEHHOH, a 3e/leHasi OKpacKa — Ha/j
110/10CaTOH, NPU3HAKH HAC/IeAYIOTCS He3aBUCMMO. CKpeCcTH/IM COPT C KPYIJIBIMU 3e/IeHbIMH
IJ/I0AaMH (FOMO3HMI0Ta) M COPT € YATMHEHHBIMH 110/10CaTbIMH I/I0AAMH (FOMO3UroTa) 1
noxyuynw/m B F1 niiopos...

YAJIMHEHHBIX To10caThiX — 12,5%
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KPYIJIbIX 3es1eHbIX — 50%

YA/JIMHEHHBIX 3e/ieHbIX — 8,75%

KPYIVIBIX 3e/IeHbIX — 75%

YAJIMHEeHHBIX 11010CaThiX — 25%

+KpyIJbIX 3es1eHbIX -100%

B reHome 4yesji0BeKa.......cceeeuvneeee.

+22 napsl ayTocoM

23 napbl ayToOCOM

44 riapel ayTOCOM

46 ayTocoM

I'eH, BbI3bIBAIOIUNA reMO(HIHIO Y Ye/I0BEKA, PACIIOIOMKEH....ucersrereesseens

+B X-XpoMocome

B Y-XpOMOCOMe

B Ilape ayToCOM

B 8 nape ayrocoMm

Mars siB/IsieTcs HOCUTe/IbHULIel reHa [IBeTOBOM C/IeNO0ThI, 0Tel] pa3/jinyaeT [iBeTa HOpMaJibHO.
B noToMcTBe IIBeTOBAsI C/IETIOTA MOXKET OBITh.....coreereereesess

y BCeX CbIHOBeM

y BCeXx flouepei

y MOJIOBUHBI 0Uepeit

+y IMOJIOBHUHBI CHIHOBEU

I'eHoTHN Y TPEXI|BETHOM (Uepenax0BOi) KOIIK . ....coceeerernees

XBXB

+XBXP

XbXPb

Ncnonb3oBath MOAM(PUKALMOHHYI HM3MEHUHMBOCTHh /I  CO3/JaHUSA HOBBIX TIOPOJ
JKMBOTHBIX.cueeesseessencnne

MoxHo

+Hesb3s

Ec/m cOpuTh MIepCcTh Ha CMIHHE FOPHOCTAeBOro KPOJIMKa U COiep)KaTh ero MpH TeMmeparype
1) i O TR

Ha yxe BbIpacTeT 11epCTh TAaKOTO Ke IIBeTa, Kak 1 Obla

+Bripacret Genasi 111epcTh

Bripacrer cepas mepctb

[ITepcTb He BbIpacTeT

ITopouCTBIX TE/IAT, MO/JIy4eHHBIX 0T BbICOKONIPOYKTUBHBIX KOPOB, COAeP)Ka/iM B MJIOXUX
yC/10BHAX, KOPOBBI U3 HUX BBIPOC/IM HU3KOPOUIBIMU M BMecTo oxuiaeMbix 10 000 kr mosioka
maBam 3000 kr B roj. [IpoAyKTHBHOCTH IOTOMCTBA B XOPOIINX YC/IOBHSAX A0/DKHA OBITH
+okoJsi0 10 000 Kr MoJiOKa B roj

okoJio 5000 kr B Toj

0KoJ10 3000 KT MOJIOKa B TrOf,

N3mMeHUNBOCTD, CBAI3aHHAsA C U3MEHeHHeM reHOTHIa

OrnpegeneHHas

+HeomnpepenenHas

deHoTHNIUECKAS

MoaudukaiiioHHast

I'enbl, HaxoasAIMecA B Y-XpoMocoMe nepefarnTcsa

+OT OTIIa CBIHOBBSIM

Ot oTLa gouepsm

Ot oTLja BCeM feTsMm

OT MaTepu CbIHOBBSIM
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BepHoe yTBepxxaeHHe /1A I10/I0BBIX XPOMOCOM

[TonoBeie xpoMoCOMBI X U Y TIOJIHOCTBIO TOMOJIOTUYHBI APYT APYTY

+ITooBbIe XpOMOCOMBI X ¥ Y TOMOJIOTUYHBI APYT APYTY TI0 HEOOBIIIOMY YYacTKy
Boo011ie He UMeIOT TOMOJIOTMYHBIX YYaCTKOB

I'eHoTHN y PBDKEro KOTa M YePHOU KOLIKH

Y kora XBY, y komku XBXB

Y kora XY, y komku XBXP

+¥ kora XBY, y komku XX

Y kora XY, y komku XBEXPB

Js 3Bomonuyu MouduKalMOHHAsA U3MEHUYHBOCTh

He umeer 3HaueHus

+I1o3BoJIsieT TMPUCIOCOOUTHCS K PpaslMUHbIM YCIOBUSIM CpeZibl B TIpefie/iax HOPMbI peakLiiy
TIpY3HAKOB

[TpuBOAUT K U3MEHEHHIO TeHOTUIIa, BbDKUBYT HarboJiee pUCIIoco0eHHbIe OpraHU3Mbl
[TpuBOAWT K TIepeKOMOMHALIUM TeHeTUYeCKO nH(opMaLiu

BepHoe cyxpaeHnue

MogudukaliioHHasi U3MeHUMBOCTb TIPUBO/IUT K U3MEeHeHUI0 reHOTUIa

Vi3MeHeHUs1, OSIBUBLINECS B pe3yJbTaTe MOJU(MUKALMOHHON U3MEHUMBOCTH, HaC/1elyrOTCs
MogudukaliioHHast '3MeHUHMBOCTb MCII0/Ib3YeTCs [Jisl CO3/JaHUsi HOBBIX COPTOB PaCcTeHUM
+Y Ka)XZI0ro npr3HaKa CBOsi HOpMa peakLiuu

Kopenb ofyBaHUYMKa pa3pe3a/y I010/1aM, OAHY I0JIOBMHKY BbIpallMBa/Id Ha JIyry, APyryro
BBICOKO B ropax. Y BBIPOCIIMX PacTeHHH (KPYIHOI0 Ha JIyT'y H Ma/IeHbKOro B ropax) B3si/IM
ceMeHa M 1ocesi/Id BMecTe, Ha J1yry. Pesy/brar:

+IToTomcTBO OyZieT Hepa3IMUNMO

[ToTOMCTBO OT BBIPOCILIETO B TOpaxX OJyBaHUMKa OyZieT Mesbue

[ToTOMCTBO OT BBIPOCILIETO B TOpax OZlyBaHUMKa OyZeT KpyIHee

MyTanus, cBsi3aHHas ¢ MPUOOpeTeHHeM JIMIIIHeH XPOMOCOMBI B reHoTHIe (2n +)...
[Momunnougys

+I'eTeponionyist

XpOMOCOMHas MyTaLys

I'ennas myTtanus

Uro Mbl Ha3bIiBaeM (peHoTUIIOM?

+ COBOKYITHOCTb BHELIIHMX ITPU3HAKOB U CBOKCTB OpraHrn3ma

COBOKYITHOCTb BCeX I'€HOB OpraHv3mMa

COBOKYITHOCTh BCeX M€HOB Y BHELIHUX [IPU3HAKOB

coBokyrnHocTh IHK opranusma

Kakoe cooTHomieHne 1o ()eHOTHIY Yy NMOTOMKOB BTOPOr0 MOKOJIHHS NPH JAUTHOPH/HOM
CKpelMBaHuu?

1:2:1

9:3:4

+9:3:3:1

1:2:2:4:1:2:1:2:1

Kakue npu3Haky Ha3bIBAKTCA CLeIVIEHHbIMH C [10/IOM?

+IIPU3HAKH, T'eHbl KOTOPBIX HAXOAATCS B ITOJIOBBIX XPOMOCOMAax

TIPU3HAKH, T'eHbl KOTOPBIX HaXOAATCS B ayTOCOMax

NIpU3HaKU, TeHbl KOTOPbIX HAXOAATCA B XpPOMOCOMaxX

TIPU3HAKY, 'eHbl KOTOPBIX HAXOAATCS B LIUTOI/Ia3Me

Kakwue a30THCTBIe 0CHOBaHMA BXOJAT B COCTaB MoJieKy.ibl [THK?

afleHWH, T'yYaHuH, ypaLy/l, LIATO3MUH.

+a[leHuH, T'YaHUH, TUMUH, [JUTO3VH.

afleHWH, I'yaHuH, TUPO3UH, LIUTO3UH
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ajIeHWH, TYaHWH, TAMWH, METUOHUH
Kakoii Habop XpoMocoM Ha3bIBaeTCs rarIouAHbIM?

TIOJTHBIN HAOOp XPOMOCOM COMAaTHUECKUX KJ/IETOK

+ Habop XPOMOCOM TI0JIOBBIX KJIETOK

HaboOp XpOMOCOM KJ/IETOK TKaHel Tesia

HabOP IMOIOBLIX XPOMOCOM

Yto MbI Ha3bIBaeM pervIMKaI[uen?

cuHte3 PHK

cuHTe3 Oesika

+cunre3 [JHK

cuHTe3 ATD

B mape a/ibTepHaTMBHBIX MPU3HAKOB, KAKO# Ha3bIBAeTCsA AOMHHAHTHBIM?

TPU3HAK, KOTOPBIK He MPOSIB/IS€TCS BHeIIHe y THopuoB f1

+TIpH3HAK, KOTOPLIM MTPOSIB/ISIeTCsT BHelltHe y rubpuioB f1

TPU3HAK, KOTOPBIH MPOSIB/SETCS Y TIOTOMKOB Uepe3 TIOKOIEHHE

TIPU3HAK, KOTOPBIM He BCerja NposiBisieTcst y rudpuaos f1

Oco0b C KAKHM reHOTHIIOM Ha3bIBAeTCsA FTOMO3UTOTHOM ?

+0c00b, KOTOpasi TIO/Ty4YaeT OT CBOUX POJIMTE/Iel TeHbl OJHOTO COCTOSTHUSI UJTH TOJTBKO JOMUHAHTHBIN
WA TOJIBKO perieCCUBHBIN

0co0b, KOTOpasi IOIy4YaeT OT CBOMX POAUTEIel TeHbl PA3HOTO COCTOSTHUS

0co0b, KOTOpasi IOIyYaeT OT CBOUX POZAUTENel JOMUHAHTHBIE U PelleCCUBHbIE TeHbI

0co0b, KOTOpasi TIOTy4YaeT OT CBOMX POAUTeNel OMHAKOBbIE TI0JIOBbIe XPOMOCOMBI

Oco0b C KAKHUM IeHOTHIIOM MbI Ha3bIBA€M reTepO3UroTHHIM?

0co0b, KOTOpasi IOTy4YaeT OT CBOMX POZAUTENIeH TOMBKO JOMHUHAHTHBIE TeHbI

+0c00b, KOTOpasi MOTyYaeT OT CBOMX POAUTEIel TeHbl PA3HOTO COCTOSTHUS

0co0b, KOTOpasi TIOTyYaeT OT CBOMX POAUTENel PeljeCCUBHBIE TeHBI

0co0b, KOTOpasi OTyYaeT OT CBOMX POAUTE/el OZJMHAKOBBIE TI0JIOBbIE XPOMOCOMBI

Pa3pies1 reHeTHKH, M3yYalOLIMii Hac/le/J0BaHUE AaHTUT€HHBIX CHCTEeM, Ha3bIBaeTCsl:
+UMMyHOT€eHeTHKa

MMMYHOJIOTHST

o0I111ast TeHeTHKa

L[UTOTeHeTHKa

YT0 MOHUMAIOT MO/| MOHATHEM «MYTaL{Us»?

HEHaC/e/[CTBeHHbIe  W3MEHeHWs TpHU3HaKa, OpraHa WA  CBOWMCTBA,  OOYC/IOBIEHHBIE
HaC/Ie/ICTBEHHBIMU CTPYKTypaMH

+Hac/e/ICTBEHHbIE W3MEeHeHUs TPU3HaKa, OpraHa WA CBOWCTBA, OOYC/IOBIE€HHbIE W3MEHEHUSIMU
HaCJIeICTBEHHBIX CTPYKTYP

HOBOE COYeTaHKe TeHOB MU Metio3e

W3MEHEeHUsI B CTPYKTYpe sifipa

YacroTa nposB/IeHHs reHa Ha3bIBaeTCs

+TIeHeTPaHTHOCTh

9KCTIPeCCUBHOCTD

KOHKOP/IaHTHOCTh

a/ITUTUBHOCTD

CreneHb (eHOTHMMUYECKOr0 MPOSIB/IEHUs I'eHa KaK Mepa CHJ/IbI ero JelCTBHsA, onpe/je/iseMasn
MO CTeneH! Pa3BUTHA NMPU3HAKa Ha3bIBAeTCs

TeHeTPaHTHOCTh

+ SKCIPeCCHBHOCTb

KOHKOPZIaHTHOCTb

a/ITUTUBHOCTD
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Kak Ha3bIBaeTcs Hac/leJloBaHHe aHOMAJ/TUH, KOT/Ia HaC/Ie/ICTBEHHBIN /le(DeKT NMposiB/IsAeTcs He
B KQ)K/IOM IOKO/IeHHH?

ayTOCOMHO-/IOMAHAHTHbIN

+ayTOCOMHO-pelLieCCUBHBIM

JOMUHAHTHOe, CL|eTIJIEeHHOE C TI0JIOM

peLieCCUBHOe, CLieTJIEHHOE C T10JIOM

Y 0o/IbIIMHCTBA 3YKAPHOT 0.1 3aK/Ia/ibIBAETCS B:

J10 OTLJIOZIOTBOPEHMUSI

+ B MOMEHT OILJIOZIOTBOPEHHSI

TI0C/Ie OTIIO[JOTBOPEHUST

PaHHETO0 MMOCTHATA/ILHOTO TIepro/ia

AHoMa/uH, peIKo BCTpeuaeMble B MOMYJIALUAX, HAC/IeAYIOTCS 110 THUITY HAac/Ie0BaHUs

+ ayTOCOMHO-/IOMHUHAHTHbIN

ayTOCOMHO-PeL|eCCUBHBIN

JOMUHAHTHOe, CL|eTIJIEeHHOE C TI0JIOM

peLieCCUBHOE, CLIeTUIEHHOE C TT0JIOM

Y KpymHOro poraTroro CKOTa 4epHasi MacThb JOMHHHMPYeT HaJi KPAaCHOW, a KOMOJIOCTh Ha/J|
poraroctbio. IIpu cCKpeluBaHUM YepPHBIX KOMOJIBIX POAUTE/IeH MOTyYH/IA KPAaCHOT0 POraTroro
TesieHKa. Onpejie/inTe reHOTHUIIBI ee POJUTeIei:

AABB, aaBB

+AaBb, AaBb

AABb, aaBB

aaBB, AaBB

AABB, aabb

OCHOBHBIM METO/J0OM JMarHOCTHKH XPOMOCOMHBIX AHOMAJ/IM# ABJ/IAETCH:
+1UTOreHeTHYe CKUM

OMOXUMHUECKUI

O/IM3HEL[OBBIH

(heHOTUNMHMUECKOT0 aHaI13a

BuoxuMHu4ecKuii MeTo/i BbISIBJISIET:

XPOMOCOMHbIe abepparuu

XPOMOCOMHbIe 00JIe3HU

+06ose3Hn 0OMeHa BelecTB

reHOMHbIe MyTalux

Hanuue B mony/IIlMH JIeTA/IbHBIX U JPYTHX OTPHIAaTe/IbHbIX MyTallMii, BbI3bIBAIOIIMX MPH
nepexojie B roMO3UI0THOE COCTOsIHHE rH0e/1b 0C00eii WM CHIDKeHHEe X )KU3HeCnoCOOHOCTH
+ FreHeTUUYEeCKUH Ipy3

npeii reHoB

UHOPUIUHT

9KCTIPeCCUBHOCTD

ITIIP no3BoJisieT 00HAPYKHUTH ...

ATD

+ITHK

AMK

AID

Junioup (Diploid) - 3To...

+ S7Ipo, KJIeTKa, OpraHu3M, XapakTepu3yollyecs: JBOMHbBIM HabOOPOM rOMOJIOTUYHBIX XPOMOCOM,
TIpe/ICTaB/IeHHBIX YUC/IOM, XapaKTePHBIM /IJIsl I]AHHOTO BUZia (CMMBOJT 2n)

Kesle3rcTast TKaHb, BO3HUKAFOII[asi Ha MeCTe pa3opBaBiiierocs ¢Go/uIMKyia Tpyu HacTyTUIeHUH
OGepeMeHHOCTH

WHTepBaJl MeXX/y TlapaMH T10C/ie/I0oBaTebHbIX Je/leHui
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Annenu (Alleles) - 3To...

+ BapuaHThI T'eHa, 3aHUMalOLLe OJAUHAKOBbIE MeCTa B TOMOJIOrMuHbIX Mectax JHK u
BBITIOJTHSIIOLI[ME CXO/IHbIe (PYHKIIUN

OesiKu, UHAYLUPYIOL[He 00pa3oBaHie B UMMYHHOH CUCTeMe aHTHTe/Ia, CIIOCOOHOTr0 K
crie{uprueCcKoMy B3aMO/IeMCTBHUIO C BELL[eCTBOM, BBI3bIBAIOIIMM 00pa30BaHKe aHTUTe A
¢parmenT JJHK n3BecTHOr0 pasMepa, UCIO/Ib3YeMbIH Jj1s KaTMOPOBKH (pparMeHTOB B
3/1eKTpOOpeTUUeCKOM Trejie

I'en (gene) — 3T0...

cucTeMa 3aMucy Hacjie[CTBeHHOM nH(opMaliy B BU/e TI0C/e/j0BaTeIbHOCTH HYK/IEOTH/IOB B
MoJIeKy/aX HyK/IeMHOBBIX KUCIOT

+3/leMeHTapHasi e/IMHULIA Hac/le[ICTBEHHOIO BelllecTBa U MH(GOpMaLWK; JI0Ka/IM30BaHHbIN y4acTOK
XpoMocoMmbl (JIoKyc), coaepxkaruii JJHK u 00ycnaBivBaroiiyii iepejauy HacjieACTBEHHON
vH(OpMaLMY OT K/IeTKU K K/IeTKe 1 ee peajn3aliiio MyTeM CUHTe3a MH(POPMaL[MOHHOW, MaTPUUHOM
u pubocomanbHol PHK; yuacTok XpoMocombI (MOTEKYJIBI THK), KOAUPYIOLEN CTPYKTYPY O[HOM
WM HECKOJTbKUX TTOJIMIENTHAHBIX Lierel, U1 MOJIeKYJTy PHK, WU OTIpe/ie/IeHHYI0 PeryJ/isiTOPHYIO
byHKIHIO

MOJIeKyJia [1e30KCHPUOOHYK/IEMHOBOM KHUCJIOThI, COCTOSIIIAst M3 HYK/IeOTHI0B (a/|eHUH, I'YaHVH,
I[UTO3WH, TUMHH), 1€30KCUPUO03bI U 0CTaTKOB (hOCHOPHOM KMCIOTHI

Y cobak uepHas mepcTh (A) JOMHHUPYeET Haji KOPUYHEBO# (a), a KOPOTKOHOrocTh (B) - Hag
HOpMa/IbHOM JyinHOMN HOT (b). BbIOepuTe reHOTHIT YUepHOH C00aKH C HOPMAJ/IBHOI0 JI/THHHOIO
HOT, TOMO3UT'0THOM TOJILKO 0 MPU3HAKY A/TUHBI HOT.

AaBb

+ Aabb

AABbBb

AABB

CKo0J/IbKO Nap a/IbTePHAaTUBHBIX MPU3HAKOB H3y4Yal0T MPH MOHOTHOPHUAHOM CKpeIUBaHUH
+oaHy

nBe

TpH

yeTbIpe

Onpe/ieiuTe reHOTHUII, KOTOPBIH CO/[eP)XUT 0JUHAKOBBIE a/l/Ie/Id OJJHOT0 reHa:

Aa

Bb

Cc

+A

Juru0dpuaHoe CKpeluBaHue — 3TO CKpeliMBaHie POAUTETbCKUX (OpM, KOTOpbIe
Pa3/MYaKTCA 10...

+ IBYM TapaMm MpU3HaKOB

OKpacke ceMsiH

dhopme cemsiH

TI0 O/IHOM TIape MPU3HaKOB

HaciecTBeHHOCTB — 3TO...

+ CBOMCTBO OPraHMU3MOB TepeJjaBaTb 0COOeHHOCTH CTPOeHUsl, QYHKIIMOHUPOBAHKS U Pa3BUTHSI
CBOEMY TIOTOMCTBY;

KOHKDeTHBI! criocob repejaur Hac/ae[CTBEHHOM WH(GOpPMALUK B TIOKOJIEHUSIX;

v3MeHeHUe Hac/ieCTBeHHOW nH(GOopMalliy Wiv TIPOsiB/ieHHe TeHOB B (PeHOTuIIe

niprobpeTeHue OT/IMUMI OT 0coOell APYTUX BUJIOB U CBOETO BU/ja

I'eHOTHMII — 3TO COBOKYNTHOCTD:

TO/TbKO BHEIIIHHX TIPU3HAKOB

+ BCex reHOB OpraHr3Ma

BHEIIIHUX Y BHYTPEHHUX TPH3HAKOB,
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TO/TbKO BHYTPEHHUX MPHU3HAKOB

KpaTHoe renomy yBe/iMueHye 4ic/ia XpoMOCOM — 3TO

+ TIO/IMIITION YA

raMeToreHes

OHTOTeHe3

KPOCCHHI'OBEp

Y o0co6u c renoTunom Aacc 06pa3yrTcs raMmeTbl

Ac, CC

+ Ac, ac

Aa, Ac

Aa, CC

Mertojbl UCCIeJOBAHUA B FreHeTHKE:
CpaBHUTETbHO-aHATOMUYeCKUIA

Ta/IeOHTO/IOTUUECKHI

3MOPUOHA/TbHBIH

+ O/IU3HELIOBBIN

I'uGpua0/I0rHYecKHi MeTO/ KCC/IeJOBAHMS TT03B0JISIET BHISIBUTH:
reHOMHbIe ¥ XPOMOCOMHbIe MyTal[uu

+ 3aKOHOMEePHOCTH Hac/le/J0BaHusI ITPU3HAKOB

POJIb HACJIEICTBEHHOCTU U CPe/IbI B TIPOSIB/IEHUH TTPH3HAaKa

reHHble MyTaLli1

Buoxumuueckye MeTo/ibl HCC/1eJ0BaHUSA MO3BO/ISIIOT BbISIBUTD:
3aKOHOMEPHOCTH Hac/ieZIoBaHMsI TIPU3HAKOB

TUII HaC/Ie[JOBaHMsI TPU3HAKOB

POJIb HACJIe[ICTBEHHOCTU U CPEe/IbI B TIPOSIB/IEHUH TTPH3HAKa

+ reHHble MyTallun

CBoiiCTBa reTepo3nroTHOr0 OpraHu3Ma:

oOpa3syeT O/IiH THIT raMeT

+ obpasyerT /iBa THIa raMeT

OO6pa3yroTcsi raMeThI TOJIHKO C PerieCCUBHBIMU MPU3HAKAMU

He JIaeT paclileryieHust IMPY CKPeIMBaHKK C aHAJIOTUYHOM T10 TeHOTHUITY 0COOBI0
JlOMMHAHTHBIN reH:

TIPOSIBISTFOIIANCS TOJIBKO B TOMO3UTOTHOM COCTOSTHUY,
TIPOSIB/ISTFOLLIUICS TO/TBKO B F€TEPO3UTOTHOM COCTOSIHHM,

+ MO/IaB/ISTFOLLMN PeLieCCUBHBIN I'eH

TI0/IAB/ISIEMbIi PEL|eCCUBHBIM F€HOM.

Pacmenyienue o ¢heHOTHITY /I/IA MOHOTHOPHAHOI0 CKPEIMBAHUSI FeTePO3UroT MPU HENOTHOM
JOMUHHPOBAaHUU:

+1:2:1

9:3:3:1

1:1

3:1

Pacuierutenye no eHoTHITY /151 AUTHOPUHOTO CKPELMBAHUSA I'eTePO3UroT MPH MO/THOM
JOMHUHHMPOBAHHNU:

1:2:1

+9:3:3:1

111

3:1

Y cioBus, Heo0xoUMbIe /151 IPOSABJ/IEHUS 3aKOHOB MeH/je/Ist:
HeT0/IHOe IOMUHHUPOBaHHe

HaJTMuKe JIeTa/IbHbIX FeHOB
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+ MeXaHW3M PaBHOBEPOSITHOTO 00pPa30BaHUsI TaMeT W 3UTOT Pa3HOTrO THIIA
CLieTUIeHHe TeHOB

Oco0b ¢ renorunom AABD nipu He3aBHCHMOM Hac/IeJ0BaHUM NPU3HAKOB 00pa3yeT raMeThbl
+AB, Ab

Aa, Bb

AB, Ab, aB, ab

Aa, AA, Bb, bb

HN3meHeHMe CTPYKTYPbI FeHa JIe)KUT B OCHOBE...

KomO1HaTUBHOM U3MEHUUBOCTH

MoauburKaliMoHHON W3MeHUUBOCTU

+MyTalMoOHHOW U3MEHYMBOCTU

[Tonunnonauu

MyTanuu, KoTopble 3aTParuBaloT JIMIIb YaCTh Te/la Ha3bIBAKOT...
+ComMaTruecKuMu

['enHbIe

['enepaTrBHLIE

XpOMOCOMHBIEe

SIB/ieHUe NIOTePH OJHON XPOMOCOMBI NOJIyYH/I0 Ha3BaHHUe...(2n-)
+MoHocomumn

Tpucomrn

[Tomcomun

[Monunnonauu

sIB/ieHHe U3MEHEeHHA YKrC/Ia XPOMOCOM, KpaTHOe JUIVIOUJHOMY Ha0opy Ha3bIBaeTCH. ..
+Tonuruionaust

[Tonvcomus

Henerys

Tpucomus

Cunppom KnaitHdenbTpa MoXkeT BOSHUKHYTD B pe3yJ/ibTare...
[Tomvcomun

+Tpucomrn

[Monurnmonauu

MoHocomuu

IToTeps yuacTKa XpoOMOCOMbI Ha3bIBAeTCH. ..

+[Henenys

Hdynnukanys

NuBepcus

Tpancmokarys

N3MeHUNBOCTD, KOTOpPasi He 3aTParuBaeT reHbl OpraHu3Ma M He U3MeHseT Hac/1e/[CTBeHHbIH
MarepHasl, Ha3bIBaeTcsl...

eHOTHUITMUECKOW U3MEHUUBOCTBIO

KoMOuHaTUBHOM M3MEHUMBOCTEIO

MyTaloHHOW U3MEHYMBOCTBIO

+®eHOoTUINTNYeCKON U3MEHUNBOCTbIO

N3meHeHMe ync/ia XpOMOCOM JIEXKUT B OCHOBE...
KoMOuHaTUBHON N3MEeHUUBOCTH

I"'enHOM MyTaLn

XPpOMOCOMHOM MyTalu1

+I'eHOMHOU MyTalMu

IToBopoT yyacTKa xpomocoMbl Ha 180° HasbiBaercs. ..
Tpancokarys

Lyrukarus
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Henenus
+WHBepcus
AJIKOro/1b — 3TO ... MyTareHHbIH ()aKTop
+XHMUUeCKUI
Bbuonoruueckuit
dusnyeckuit
CoumanbHbIN
SiB/1ieHre MpHOOPeTeHUs1 OJHOM XPOMOCOMBI MO/TYYH/I0 Ha3BaHHE...(2n+)
MoHocomuu
+Tpucomun
[Tomcomun
[Tonunnonauu
MyTanuu, KOTopble MPOMCXO0AAT B MO/IOBBIX K/IeTKaXx (C/ie/JoBaTe/IbHO, HAC/IeAYIOTCS),
Ha3bIBalOTCA. ..
ComaTtnuyeckumu
+1'eHepaTUBHBIMU
[TonesnbiMu
['enHBIMU
OOMeH yyacTKaMM MeX/ly HeroMo/JI0THYHbBIMH XPOMOCOMaMH Ha3bIBAeTCA ...
Henenys
Hynnvkauus
Tpancrnozuuus
+TpaHciokanus
3adaHus Ha MHOJcecmeeHHblIl 8bI60D
Bbibepume HecKo/1bKO npasuibHbIX 8APUAHMO8 omeema
Kapwuii uBeT r/1a3 JOMHHUPYeET Haj roiyobiM. Y peGeHKa Kaper/ia3oro My)XUdHbI U
roJ1y0or/1a301 )KeHIMHbI 0Ka3a/IMCh ro/1y0ble ri1a3a. I'eHOTHNBI MO L{BeTY IJ1as...
+Marepu aa
otia AA
MaTtepu Aa
oTLa aa
+ortma Aa
JIoOMHHHpYeT MOXHaTasA WIEPCTh U YepHas oKpacka. Ilpu ckpemuBaHiuy MOXHATON 0e/10i
KPOJ/IbUMXa C MOXHAThIM YepPHbIM KPOJIUKOM POJU/IOCH 6 KPo/IbyaT, U3 HUX O/JUH — IJIaAKHMi
Oesbiid. ['eHOTHIT pOAMTETEH. ..
kposnbuuxu AA Bb
+Kposivka Aa Bb
Kposbuuxu AA bb
+Kkposibunxu Aa bb
KpoJsivika Aa BB
JIOMUHHUpYeT uepHasi OKpPackKa M KOPOTKas mepcTb. MopcKue CBUHKH C YepPHO#N KOPOTKOM
LIEePCTHIO, AB/ISIONIUECs AUreTepo3uroTamMu, CliapuBa/Ilch C CaMLiaMH, Y KOTOPbIX J/IMHHAS
Oestast mepcThb. B ux moroMcTBe OyeT HAOTH/JATHCA. ..
+4 penoTtuna
8 reHOTUTIOB
+4 reHoTUIIA
2 (peHoTHUITA
2 reHoTuna
Ecnu npu ckpelyiBaHUM CepbIX KPOJIUKOB B II0TOMCTBE MOSIB/IAIOTCA YepHbIe, cepbie U
Oesible Kpo/ibyara, TO...
+IOMMHHPOBaHKeE T10 3TOMY NPU3HAKY HEIoJIHOe
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JOMHWHHPOBaHKe I0 3TOMY NIPU3HAKY [TOJTHOe

Zlonst yepHbIX KpoJsibuat — 50%

+105s cepbix KpoJsibuat — 50%

noJist 6esbIx Kpossuat — 50%

Kapwuii nBert r;1a3 JOMHHHPYeT Haj roy0bIM. Y pe0eHKa Kaperjia3oro My>X4iMHbI U
Kaper’/ia3oi )KeHIIMHbI 0Ka3a/Iuch ro/1yoble ri1asa. I'eHoTHNBI IO [{BeTy IJ1as3...
Marepu AA

ota AA

+otua Aa

MaTepy aa

+Marepu Aa

JIIMHHBIE YIIU — JOMUHAHTHbBIA MPU3HAK, OTCYTCTBHE yIlIleld — peljeCCUBHbIH,
AOMHHHMPOBaHHe Herno/Hoe. OT 0apaHa ¢ KOPOTKHMM YIIIAMH M OBIbI 0€3 yiei 06110
MOJ/Iy4YeHO 4 ArHeHKa ¢ KOPOTKHMH yIIaMH U 4 sirHeHKa 0e3 yieii. I'eHoTHIIBI pojuTeeil. ..
OapaHa AA

OBIIbI Aa

oBLbI AA

+0apaHa Aa

+0BLbI aa

Ec/m y yesioBeKa Kapuii I{BeT IJ1a3 U CIOCOOHOCTB JIy4llle BJ/Ia/ieTh MPaBoH PyKoi
HaC/AeAyHTCA KaK AOMHUHAHTHbIE IPU3HAKH, TO FeHOTHII Kaper/jia3oro 4yej0BeKa, Jyviie
BJ/IQ/IEIOLLEr0 MPaBoil PYKOil, MOXKET OBITh...

aabb

+AaBb

+AaBB

Aabb

aaBB

+AABB

Y ap0y3oB kpyr/ias ¢opma 1/10/ja AOMUHHPYeET Haj y//IHHEHHOM, a 3e/IeHasi OKpacKa — Ha/j
10/10CaToM, MPU3HAKH HaC/IeJyl0TCs He3aBHCMMO. CKPeCTH/IM COPT C KPYI/IbIMH
M0/10CaThIMH I/1I0JjaMH (FeTepo3urora) U COpT C YA/ IUHEeHHBIMH 3e/IeHbIMHU (TOMO3UI0Ta)
ioaamMu u nonyuuau B F1 nopos...

+KpYIJIbIX 3e/1eHbIX — 25%

+KPYIJIbIX MO0CaThIX — 25%

+yIJIMHEeHHBIX 3e/1eHbIX — 25%

+yAJIMHEeHHBIX 110/10CaThIX — 25%

KPYIJIbIX 3es1eHbIX — 50%

KPYIVIBIX M0J10caTbixX — 12,5%

YJIMHeHHbIX 3e/1eHbIX — 12,5%

YAJIMHeHHBIX 10J10caThiX — 12,5%

KpyIJibIX 3eseHbIx — 100%

MN3meHUYNBOCTH, He CBSI3aHHAA C U3MEHeHHeM reHOTHIIa

+OnpepeseHHast

Heornpegenennas

+®eHOTUIIMYECKAS

+MouduKkaiiioHHast

Jnsa moauduKauoHHON U3MEeHUHBOCTH XapaKTepHO

SBnseTcs Heonpeze/leHHOW N3MEeHUHMBOCTHIO

+CpejHue 3HaueHNsI IPU3HAKOB BCTPEYAIOTCA yallle, ueM KpalHue

Kpaiinue 3HaueHyst IPU3HAKOB BCTPEYAKOTCA vallle, YeM CpeZiHUe

+O/IMH U TOT >Ke TeHOTHUII B Pa3HbIX YCI0BUAX Cpefbl ()OPMHUPYeT pas3/uyuHble ()eHOTHUIIbI
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ITepekoMOUHAIMsA reHETHYECKOT0 MaTepHasia MPH MO/I0BOM Pa3MHO)XeHHHU MPOUCXOUT
Bo Bpems ciivsiHMSI TaMeT.

Tenodazy 1

Bo Bpemsi KOHBIOTALIUM.

+B anacdazy 1

+Bo BpeMs KpOCCUHTOBepa.

B metadasy 2

+B anadasy 2

B tenodasy 2

B metadasy 1

B nipodaszy 2

Pa3HOBH/JHOCTH XPOMOCOMHBIX MyTal{ui
[Momuronaus

+/3MeHeHre CTPYKTYpPbl XpOMOCOM

IToTeps yyacTKa XpOMOCOMBI

W3meHeHVe CTPYKTYphbI reHa

+IlepeBOpOT y4yacTKa XpOMOCOMBI

INeTeporionaus

+Y jBOeHUe yyacTKa XpOMOCOMBI

+IlepeHOC yuyacTKa OZJHOM XpOMOCOMBI Ha [IpYTYO.
BepHsble cyxaenus

+MyTaloHHasi U3MeHUUBOCTb MMPUBOJUT K U3MEHEHUIO FeHOTUIIA.
V3MeHeHVsl, NOSIBUBILMECS B pe3y/bTaTe COMAaTUUYECKHMX MyTalUi, HacaelyrTCs NpU I0J0BOM
pPa3MHOKeHUH.

+MyTalroHHas U3MeHUHNBOCTb UCTIO/b3yeTCsl /11 CO3J,aHUsI HOBBIX COPTOB paCTeHUM.
+KomOuHaTUBHasE H3MEHUMBOCTh MCITO/Ib3YeTCS ZIJisi CO3/JaHHsI HOBBIX COPTOB PACTeHUH.
BepHsble cyxaeHus

BonpImMHCTBO MyTaLMii 1oe3HbIe

+bonbLUIMHCTBO MyTaL1ii BpeJHble

+BOBIIMHCTBO MyTaLUi peLieCCUBHBI

Comarrueckre MyTalii BO3HUKAIOT B I10JIOBBIX K/IeTKaX
I'omorameTHbI OpraHu3Mbl MY)>KCKOr0 110/1a

+¥Y nmur

+Y npecMmbIKarIMXCsa

Y IBYKPBUIbIX

Y MIeKONUTAKOIINX

Pa3HOBH/HOCTH T€HOMHBIX MyTal{u

+Tonurionust

+MoHocomus

+Tpucomus

+Ilomcomus

V3meHeHMe CTPYKTYPbl XPOMOCOM

W3meHeHVe CTPYKTYpBI reHa

+I'eTeponionus

OcHoOBHBIE THIIBI HACIeACTBEHHOU H3MeHUYHBOCTHU
+MyTaroHHas U3MEeHUUBOCTh

OrnpesiesieHHast U3MEHUMBOCTb

deHOTUNHNYECKAsA U3MEHUUBOCTD

+KombuHaTBHasi U3MEHUMBOCTh

Kakmue reHoTunsi 00pa3yorT 4 Tuna ramer?

AaBB
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+AaBB

Aass

+AaBBCc

Bbi0epuTe roMo3UroTHbIE reéHOTHIIBI

+AA

Aa

AABbD

+AAsBB

Kakwue resorunsl 3Haere?

+/J0MUHaHTHasi FTOMO3UroTa

+reTepo3urora

+pelieccBHasi TOMO3UroTa

JIOMHAHaHTHas reTepo3urora

MyTareHsl, BbI3bIBalOI{Me HHAYLIMPOBaHHbIe MyTaLlluu
+¢usnyeckue

+XUMHUecKue

arpoOHOMHUYeCKHe

TeXHOJIOTUYeCcKue

Tunbl Hac/IeA0BaHUSA FreHeTHUeCKUX aHOMAaJ/IMK:
nonvdakTopaibHbie

+ayTOCOMHO-IOMHHAHTHOE

+ayTOCOMHO-peLIeCCUBHOE

+ CLeIJIeHHOe C I10JI0M

Kakas 13 cxeM COOTBeTCTBYeT aHA/IU3UPYHIOILEMYy CKpelljUBaHUI0?
+AABB x aaBB

+AaBB x aaBB

AaBse x AABB

AaBs x aaBs

Ecim poguTesin UMEIOT NEPBYI0 U YeTBEPTYI0 IPYNIibl KPOBH, TO KAKYH0 IPyniny KpOBH MOIYT
HUMeTh UX /IeTH

TIepBYIO

+BTOPYIO

+TpeTbio

YeTBEPTYHO

Kakue 13 nepeuync/ieHHbIX MPU3HAKOB CIieNJ/IeHbI C I10/I0M Y Ue/i0oBeKa:
pocT

+1a/IbTOHU3M

LIBET I/1a3

+ reMmopuus

PenjeccuBHbBII r'eH XapaKTepu3yeTcs TeM, YTo:

+ MpOSIB/ISIETCSA B TOMO3UTOTHOM COCTOSIHUM

MPOSIB/ISIETCS B T€TEPO3UTOTHOM COCTOSIHUU

TPOSIBJIIETCSI B TOMO- U T€TEPO3UTOTHOM COCTOSTHAU
MO/,aB/sIeT JOMUHAHTHBINA 'eH

+110/]aB/ISIeTCSA JOMUHAHTHBIM F€HOM

I'oMo3uroTHBIN OpPraHusm:

+ obpa3syeT o/JUH THUII rameT

oOpa3yeT JBa THIa ramet

+CO/lep)KUT OIMHAKOBBIe ajijie/IbHble FeHbI

+ He ZIaeT pacIIeTyIeHuUs TIPU CKPEIUBaHUM C aHAJIOTUUYHOM T10 TEHOTUITY 0COObIO
JlaeT paclileryieHre NPy CKpell¥BaHUM C aHA/IOTUUHOM T10 TeHOTUITY 0COOBIO.
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KakoBbI reHOTUIBI PO/IUTE/Ie, eC/IM U3BEeCTHO, UTO MPH CKpelMBaHUHM MbIIel C JIMHHBIMU
(B) yimmamu BCé mo/iyueHHOe MOTOMCTBO HMeJI0 VIMHHBIE YIIH?

+bb x BB

bb x Bb

Bb x Bb

+BBxBB

OmnpepenuTe cpeJiy MepevyrC/IeHHBIX TeHOTHIIOB reTepPOo3UroTHHIN reHOTHII:
+ Aa

AA

+Cc

+Bb

Kakue ramersl MOryT 00pa3oBaThcs y 0c00U ¢ reHOTHIIOM aaBb:
+aB

BB

Aa

Aa

bb

+ab

3adaHus Ha ycmaHose/sieHue coomeemecmeus:
Ycmanosume coomeemcmeaue
Y cTaHOBHUTE COOTBETCTBHE MEXAY METOAdMH U3YUEHHUA B '€HETHKE U UX COAepPKdHHUEM

1. 'eHeanoruueckuit 1. CocTouT B CKpelIMBaHWW B psijile TIOKOJEeHUM OpraHu3MoB,
pa3MyarLIMMUCA  pa3/IMYHbIMM  [pPU3HAaKaMHM, W U3yYeHUU
TIOTOMCTBA.

2. llutorenetTnyeckuu 2. 3aK/II04YaeTcs B TOM, UTO Hac/leZj0BaHKe NpyU3HaKa U3yyJaroT IyTeM

aHa/iv3a Iepejjaud ero NMOTOMCTBY B LieJIbIX CeMbsIX WM Ipynmnax,
JJ1s1 Uero COCTaBJ/ISIFOT POJOCIOBHBIE.

3. ImmyHoreHetnueckuii | 3. 3aK/I0UaeTCsl B U3yUeHUM CTPOEHUSI XpPOMOCOM, UX perviuKalyy 1
(YHKLIMOHUPOBaHUs,, XPOMOCOMHBIX TepecTpoeK U HM3MeHUYHBOCTU
4Kc/ia XpOMOCOM

4. T'nbpugonoruuecKuii 4. 3ak/oyaeTcsi B M3yueHWU TPYMIl KPoBU, OenkoB U (hepMeHTOB
CbIBOPOTKH KDOBM TKaHEeM.

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

YcTraHoBHUTe COOTBETCTBHE MeX/y NpaBuiaMu MeHje/s U UX cofepKaHHeM

1. nepBoe npaBuio MeHzenss |1. Kakzas mapa ajjie/ibHbIX TeHOB BeJieT ceOsi He3aBUCHMO OT
[PYTUX Tap asule/lbHbIX TeHOB

2. BTOpOe npaBuio MeHzienst  [2. MPU CKPeIUBAHUH JIBYX TOMO3WUTOTHBIX 0CO0el OT/IMYarLUXCsl
OJHOM Tapou KOHTPACTHBIX (a/JbTepHAaTUBHBIX) IPH3HAKOB BCe
TIOTOMCTBO TI0/Ty4aeTcsi eIMHO0Opa3HbIM Kak 110 FeHOTUITY, TaK U 110
deHotumny

3. TpeTbe npaBuio MeHgens 3. MpU CKpelMBaHWUM TeTepO3UIOoT I10/ydyaeTcs paclierieHue
MOTOMCTBa 1o reHotuny 1:2:1, o denotuny 3:1

4. ipu ckperuBanuy rubpuga f1 ¢ hopmoid, Hecyiteii JaHHYIO rapy
ajulenied peLieCCUBHBIX B TOMO3MIOTHOM COCTOSIHUU I10/y4aeM
TIOTOMCTBO C COOTHOILIEHMH I10 FeHOTUIY U (peHoTUIy 1:1
IpasunbHbili omgem: 1-2; 2-3; 3-1.
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Y cTraHOBHUTE COOTBETCTBHE MeXAy BHAdMH oco0eii ¥ THIAMH XpOMOCOMHOI'0O ompeaeeHuda
mnmoJia

1. ruena 1. ¢ XX, XY
2. KypuLa 2. $ZIW, 777
3. UeyIoBeK 3. ¢XX, ¢X0
4. Ky3HeuMK 4. ¢2n, 9n

IIpasunbHbili omgem: 1-4; 2-2; 3-1; 4-3.
YcTaHoBUTE COOTBETCTBHE MEX/]y rpynmnamMu 0o/ie3Heli B 3aBHCHMOCTH OT COOTHOIIEHHS
HaC/JIeACTBEHHOCTH U CpPeAbl U UX CO/lep)KaHHeM

1. HacniecTBeHHBIE H0JIe3HU, 1. TIpM KOTOPBIX OCHOBHBIM 3THOJIOTUUECKUM (aKTOPOM
00yC/IOB/IEHHBIE T€HETUYECKUMU SIBJISIFOTCSI YCJIOBHSL CPE/IbI, OHAKO TIPOSIB/IEHKE
dakTOpamu 6os1e3HM 00YCIOB/IEHO ¥ TeHEeTUUeCKUMHU (haKTOPaMH

2. Hac/Ie/ICTBeHHbIe 60e3HH, 2. TIpH KOTOPBIX OCHOBHBIM 3THOJIOTHUECKUM (haKTOpOM
00YyC/I0B/IeHHbIE BPEJJHBIMU F'eHAMHU SIBJISIETCS YCJIOBUSI CPe/ibl

3. Hac/IeICTBEHHO-CPe/IoBble O0e3HN | 3 00yC/IOB/IEHBI TEHOM, HO TIPY TIPOSIBJIEHUH HY KHBI
orpe/iesieHHble YCI0BUSI CpeJibl

4. cpefioBble (3K30reHHbIE) 4. 00yC/IOB/IEHBI TEHOM, TTOJTyYeHHBIM B pe3yJibTaTe
MyTaL|H, OJHAKO CpeJia MOKeT TOJIbKO YCH/IUTh U/IH
oc/1abuTh posiByieHKe 60s1e3HU

5. 00yCJ/I0B/IeHBI U3MEHEeHUsIMH, BO3HUKAIOIUMU B
MOTOMCTBE B pe3yJibTaTe HOBbIX COUETaHUM MPU3HAKOB
Yl CBOWCTB TPU CKPEeLIMBaHUSIX

[IpaBunbHBIM OTBeET: 1-4, 2-3, 3-1, 4-2

3a0aHusi omKpbIMo20 muna
lonoaHume
OpraHu3mbl, Hecyljye 4y)KepoAHble reHbl Ha3bIBAIOTCA .
IpaguabHbIli omeem: mpaHczeHHbIMU
I'eHoTHIIOM Ha3bIBaeTCsl COBOKYNNHOCTh .
IpasuabHblli omeem: 2eHO8
3aKOHBI HaC/1eACTBEHHOCTH BIiepBble C(hOPMY/IMPOBaJI .
(8 nosne 015 omeema egedume hamuauro yuéHozo)
IpasunbHbili omeem: I'. MeHOenb
dakTophl, yBe/IMUMBAIOLI}e YaCTOTy BOSHUKHOBEHHs MyTal|ii, BbI3bIBasi H3MeHeHHUs B
JHK, nHasbiBarorcs .
IIpasunbHblli omeem: MymazeHbl
DyHKIMOHA/IbHAsA eAHHIa TeHOMa Yy IPOKapPHUO0T, B COCTaB KOTOPOM BXOJAT r'eHbI
TPaHCKPHUIIHH, KOJUPYIOIIIe COBMECTHO H/IH N0C/Ie/i0BaTe/IbHO paboTaromue 0eKu 1
o0beiHEeHHBIE M0/] OAHUM (W/IM HEeCKO/IbKUMH) MPOMOTOPOM, Ha3bIBaeTCs .
IIpasunbHblli omeem: onepoH

MeTo/iMKa TTpoBe/ieHUs1 KOHTPOJIsI

Tabnura 4

[TapameTpbl MeTOJMKU

3HayeHue rapaMmerpa

KomumuectBo OLE€HOK

yeTbIpe

HasBaHus orjeHOK

«OT/IMYHO», «XOPOIII0», «YAOBI€TBOPUTETLHOY,
«Hey/l0B/IETBOPUTETbHO»

IToporu oLieHOK

CM. KPUTEPUH OLIEHOK

[Ipeses AIUTE/ILHOCTU BCErO KOHTPOJIS 15 MunyT
ITocsieioBaTe/IbHOCTh BbIOOpA BOMIPOCOB | C/lyvyaiiHasi
[Ipesaraemoe K0JIMUeCTBO BOIIPOCOB 10
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Kpurepuu oneHKu

TectupoBanue npoBogutcs o 10 c/iydaliHbIM BOIPOCAM M3 KaKAOW TeMbl U oLjeHuBaetcs B 10
HanibHOM cucteMe. Eciii CTyieHT MpaBW/IbHO BBITIOMHUI 10 TeCTOBBIX 3a/laHuM, TO OH rosiyyaet 10
6anios, eciu 9 — 9 6amios, 8 -8,7-7,6 - 6, 5 - 5. Eciu cTyzeHT rosydaeT 4 6asuia, To Takas pabora
CUMTaeTCsl He 3aUTeHHOM.

- OLIeHKa «OT/JIMYHO» BbICTABJISIETCA CTY[EHTY, eC/I1 MPaBU/IbHO U KOPPeKTHO BbINoaHUI 86-100 %
TEeCTOBBIX 3a/laHUI;

- OLIeHKa «XOPpOLLO0» BbICTaBJIACTCSA CTY[EHTY, eC/Id IPaBU/IbHO U KOPPEKTHO BBINOJIHUI 65 -85 %
TEeCTOBBIX 3a/IaHUI;

- OLIEHKa «Y/JOBJIETBOPUTE/IbHO» BBICTABJISIETCS CTYJE€HTY, eC/Id MPaBU/IbHO U KOPPEKTHO BBIMOTHUI
oT 50 10 65 % TecToBBIX 3a/laHMIA;

- OLleHKa «HeyJOBJIeTBOPUTEIbHO» BBICTAB/sIeTCSA CTYJEHTY, eC/id TIPpaBUIbHO U KOPPEKTHO
BbITOTHUI OT O 10 49 % TecTOBLIX 3a/laHUM.

Bonpocs! cobecejoBanust
no pasjeny 2: CtpoeHue U pyHKIMU opraHusma
KonTpo/mpyembie KOMIIOHEHTHI M IMYHOCTHBIE pe3yabTaTsel: 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-04

Bomnpockl codece/joBaHNsA 110 TeMe:
«O0MeH BellecTB ¥ SHEPTHN»

ABTtoTpodsI? Ha Kakue rpynibl oHU fienstcs? ['erepoTpodbi?

Uto Takoe accumusigus? YTo Takoe JUCCUMUTISALIUAS ?

Harnmmmre 06myto hopmyny doTtocunTe3sa.

UTo npoucxoauT B CBeTOBYHO ¢a3y poTocuHTe3a?

I'ie HaxozATCA IPOTOHHBIE pe3epByapbl B XJ10poruiacre?

UTo npoucxoAuT B TeMHOBYHO ¢a3y poTocuHTe3a?

Y Kakux OpraHusMoB TOJIbKO (poTocucTema 1?

Y Kakux opraHv3MoB BIlepBble NosiB/sieTcs (portocrcrema 27

Uto Takoe xeMocuHTe3? KTO OTKPBIIT XeMOCHUHTETUKOB?

10 Kakue opraHu3mbl OTHOCSTCSI K XeMOaBTOTpodam?

11. Kakwuie Tpu 3Tara sHepreTueckoro obMeHa BaM U3BeCTHBI?

12. TIpoxykThl ruzipoM3a 6enKkoB, JKUPOB, YI/IeBO/[0B, HYK/IEMHOBBIX KUC/IOT Ha MO/ITOTOBUTEIbHOM
srarne?

13. YUTO MpOUCXOAUT C SHEPruei, BbI/e/IsoLeics Ha MOAr0TOBUTe/IbHOM 3Tarle 3HeprooomeHa?
14. T'me pacrosioxeHbl hepMeHThI OeCKHCIOPOAHOTO 3Tara 3HeproobmeHa?

15. Kakue npoJyKThl U CKOJIbKO Hepruu 06pa3yeTcsi Mpy IVIMKOJIK3€e MOJIb TJTFOKO3bI?

16. Yto npoucxoput c IIBK B )XMBOTHBIX K/IeTKax IIPU HeJoCTaTKe KUcaopoja?

17. Yro npoucxoaurt c TIBK B k/ieTkax rpuboB npy HeIoCTaTKe KUCI0poza?

18. UYto npoucxoaurt c I[IBK B MaTpuKce MUTOXOHZPHIA?

19. Ckonbko AT® obpasyeTcs ipu AervprvpoOBaHNH U AeKapOOKCHIMPOBAaHUM TUMOHHON KHAC/IOTHI
J10 111aBe/IeBOyKCyCHOM B 1ukie Kpebca?

20. CKO/MBKO Map aTOMOB BOJOPOZA TPAHCIIOPTUPYETCs Ha [bIXaTe/lbHYI Liellb IIPU I1OJIHOM
nerugpupoBanuu 2 moJsiekys [TBK?

21. Kakue (epMeHTHI epeKaurBarOT MPOTOHBI B IPOTOHHBIN pe3epByap MUTOXOH/[PUI?

22. Ckomnbko Moib AT® obpa3yeTcsi B pacueTe Ha T0JIHOe pa3pyllieHre MOJb IJTFOKO3bI?

23. HamumuTe o61gyto ¢hopmysty (TIOIHOTO paciiazia TIKO3bl) B SHEPreTuyecKkoM oomMeHe

24. HanuiuTe hbopmyJsy rIMKOIM3a

25. HarnummuTe ¢hopMysy KHCIOPOAHOTO 3Tara SHepreTHueckoro oomMeHa.
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CutyarjuoHHbIe 33/Jauu: 1o TeMe: « O0OMeH BeleCTB U SJHePrUuu»
YTo Ha3bIBAeTCSI XEMOCHHTE30M M KaK ero OCYIIeCTBIISIOT HUTPUDHULIUPYIOIIHe OaKTepUH?
2. Uto Ha3bIBaeTCs XeMOCHHTE30M U KaK er0 OCYIIeCTBJISIOT JKe/le300aKTepyur U BOJOPOAHbIe
OakTepun?

—

3. Tlepeuncnure cxozcTBa OTOCHHTE3a U a3POOHOTO JbIXaHUS.
4. TlepeuncnuTe (HakTOpHIl, BAUSIOLIME HA (POTOCHUHTE3.
5. U3 npuBeieHHOTO HIDKe CITHCKa BbiOepuTe UepThl XapaKTepHble 151 (oToCHMHTe3a:

e AHabonuuecKull npoyecc, U3 npocmbIX HeopaaHuueckux coeduHeHutl (CO2 u H20)
CUHMe3upyomcs y21e800bl.

e Kamaboauueckuli npoyecc, y2neeo0bl pacujenistomesi oo CO2 u H20.

OHepeusi ATD Hakanaueaemcs U 3anacaemcsi 8 y2/1e800ax.

DHepaus 3anacaemcs 6 gude ATD.

O2 sbldensiemcsi.

O2 pacxodyemcsi.

CO2 u H20 nompebastomcsi.

CO2 u H20 sbidenstomcsi.

YeenuueHue opeaHuyeckoli Macchil.

YMeHbweHue op2aHuuecKkoll Macchbl.

Y sykapuom npomekaem 8 x10pon1acmax.

Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

TonbKo 8 knemkax, cooepicajux X10podui, Ha ceemy.

Bo ecex knemkax 6 meueHue H#u3HU HenpepblBHO.

6. VI3 npuBeZieHHOTO HIDKE CIMCKA BLIOEpUTe YepThl XapaKTepHbIE [7is a3POOHOTO JbIXaHHUST:
e AHabonuuecKuli npoyecc, U3 npocmbix HeopaaHuueckux coeduHeHutl (CO2 u H20)

CUHMe3Upyomcs y21e800bl.

Kamabonuueckuti npoyecc, yenegoobl pacwjensitomesi 0o CO2 u H20.

OHepeust AT® Hakanaugaemcs U 3anacaemcs 8 y21e800ax.

DHepeus 3anacaemcs 8 gude ATD.

O2 sbldensiemcsi.

O2 pacxodyemcs.

CO2 u H20 nompebasitomcsi.

CO2 u H20 sbloensiromes.

YeenuueHue opeaHuyeckol Macchil.

YMeHbWweHue op2aHuuecKoll Macchbl.

Y sykapuom npomekaem 8 x10poniacmax.

Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

Tonbko 8 knemkax, cooepicawjux X10poduin, Ha ceemy.

Bo ecex knemkax 6 meueHue H#Uu3HU HenpepblBHO.

3a cueT yero moJiekyJsa xysopodusina P680 ®C -2 BoccTaHaB/IMBAET 3/IEKTPOHBI?

8. 3a cuet yero mosekyJa xaopodunna P700 @C -1 BoccTaHaBIMBaeT 3/1eKTPOHbI?

9. B pe3ysbTaTe 3HepreTuyeckoro obMeHa B KieTke o6pa3oBaniochk 10 Mo/ib MMPOBUHOTPAHOM
KUCI0ThI U 30 MOJIb yIyIeKUC/Ioro rasa. Onpepenure:

a) CKOJIbKO BCEro MOJb ITFOKO3bI U3PaCcX0/j0BaHO;

0) CKOJIbKO 13 HUX IT0/[BEPIJIOCH ITOJTHOMY PacILeTlJIeHHIO, a CKOJIbKO TTTUKOJU3Y;

B) CKOJIBKO SHEPIMHM 3araceHo;

') CKOJIbKO MOJTb KACJIOPO/A MOLLI0 Ha OKUC/IeHre?

10. IIpu e3z1e Ha Beslocuriefie uenoBeK 3aTpaurBaeT 0Koj0 40 K>k B MUHYTYy. PaccuuTaiiTe,

CKOJIbKO TPAMMOB TJTFOKO3bI [IOJDKHO OKUCJIUTBCSI B OPraHu3Me 1 Kakoi 00BEM YT/IeKHC/IOTO

rasa BbIZIeJIT YesIOBeK TIPU e3/ie Ha BesiocuIiefie B TeyeHue 6 yacoB 20 MUHYT?
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11

. B mpotiecce sHepreTHueckoro 06MeHa MPOU3OIILIO pacileryieH|ue 9 MOJIb TJIFOKO3bI, U3

KOTOPBIX MIOJTHOMY pacllier/IeH!0 TI0/IBepPrioCch TO/bKO 5. OrnpepenuTe:

a)
6)

B)

CKOJTbKO MOJIb TIMPOBUHOTPAAHOM KncioThl 1 CO2 1ipu 3TOM 00pa3oBajoch;
CKObKO AT® npu 3TOM CUHTE3WPOBAHO;
CKOJIbKO SHepryy 3arnaceHo B 3TUX MoJieKkyiax ATd;

I') CKOJIBKO U3pacxofioBaHO Mok 027

12
1o

. Benocunieguct pacxoayert 3a 1 munyTy 40 KK sHepruu. CKOJIBKO IPamMM TJTFOKO3bI
TpebyeTcst [/t e3/bl C TaKOM 3aTpaToi, ecyii 40 MUHYT B €r0 OpraHu3Me UeT TOTHOe

OKUCJIeHHe TJIFOKO3bI, @ 20 MUHYT — [JIMKOJINA3?

N

33.
34.

35

Bomnpockl cobecejoBaHNsA 10 TeMe:
«Pa3sMHOXeHHe U pa3sBUTHEe»

Kak Ha3bIBaeTCsi MHAMBUYaTbHOE Pa3BUTHE OpraHu3Ma OT 0Opa30BaHUs 3UTOTHI [0 KOHLIA
JKU3HU?
Kak Ha3bIBaeTcs pa3BUTHe OpraHM3Ma OT 3UrOThI 10 POXKAEHUS UM [0 BbIX0/Ja U3 SLIeBbIX
obomnouek?
Kak Ha3bIBaeTCs mepro/ OT POXKAEHUS [0 KOHL[A KU3HU?
Kakuie 30HBI pa3/iMuaroT B [10/I0BBIX JKejle3ax?
KakoB Habop xpomocom u [THK rametoronueB? I"'amMmeToLUTOB 1-ro ¥ 2-T0 Topsizika?
Yro obpa3syeTcs Mpy criepMaToreHe3e U3 OHOTO CriepMaToLUTa?
Yro obpa3yercs mocsie ooreHe3a u3 1 oBouura?
Kak Ha3bIBatOTCS1 000/I0UKY STAL[EK/IeTKY MTEKOTTATAOLIHX ?
KakoBbI pa3mepsb! SIMLIEKIeTKH MIEKOTTUTAOLINX ?
. Y KakMX OpraHy3MOB ajieliuTaabHble SULeKIeTKN?
. Y KaKMX OpraHu3MOB H30J/IeL{uTa/lbHble SULIeKTeTKA?
. Y KaKMX OpraHn3MOB YMEPEHHO TeJl0JleLjuTa/IbHble SULIeK/TeTKUA?
. Y KaKMX OpraHM3MOB pPe3KO TeJI0JIeLIUTa/IbHbIe STUL[eK/IeTKHU?
. Kak Ha3bIBaeTcsl pasBrTHe OpraHv3ma M3 HeoIIoZJ0TBOPEHHOr O siLia?
. Y KaKMX OpraHM3MOB raryIOW/{HbIM apTeHOoreHes?
. Y KaKMX OpraHyM3MOB JUIUIOUHbIN [lapTeHOreHe3?
. Uem 3aKaHUMBaeTCs riepuos ApobeHus?
. Uto B JanmbHeliem obpasyercs u3 Giacrorenu?
. Kak Ha3bIBaeTcs 3apo/pllil C ABYMS 3apO/bIIIEBbIMU JIMCTKAMU: S5KTOZAEPMOX U SHTOIePMOU?
. Kak Ha3bIBaeTcs oTBepcTHe B racTpyse?
. Kakue opraHusMbl OTHOCATCS K BTOPUYHOPOTBIM?
. Ha kako#i cTaziuu 3apo/ibliil Ha3bIBaeTCsi HeMpYJ/Iou?
. Kakue cucrembl opraHoB 00pa3yroTcst U3 3KTO/|ePMBbI?
. YKaXuTe MPOU3BO/IHbIE SHTOJePMBbI.
. YKaXXuTe POU3BO/IHbIE Me30/epPMBI.
. ATIOMMKCHC 370 ..... [lepeuncivre ero (popmsl.
. HazoBuTe ¢a3bl npotiecca oriof0TBOpeHUs.
. UTo Ha3bIBaeTCs TO/IMIMOPHOHNEH, U Y KOTO OHA BCTpPeUaeTcs?
. [IpuBeuTe KIaccupUKaLUIO AULEKIETOK 110 pacripe/ie/IeHUI0 >KeTKa.
. OxapakTepusyiTe CTaZiUl0 CO3peBaHus CriepMaToreHesa.
. OxapakTepusyuTe CTaZJUl0 pOCTa OBOreHe3a.
. OxapakTtepu3yiite nepuo, 1pobsieHus. Kakve ObIBatOT €ro pa3HOBUIHOCTH U OT Yero
3aBUCUT XapakTep gpobnenus. [IpuBeuTe mprUMepsI.
Ha3oBuTe opraHusMsl € IpSIMbIM U HeIIpsSIMbIM Pa3BUTHUEM.
OxapakTepu3ynTe BTOPUYHBIN TUI YepeOBaHUS TOKOJIEHUN.
. [laiiTe XxapaKTepUCTUKY a/uIOMeTprUUecKoro pocra. IIprBesrTe nprMepsl.
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36. AMbUMHKCHC 3TO ...... [Tepeunicnute ero OpMBI.

37. IlpuBeauTe KiaccurKaLUIO SULIEK/IeTOK M0 KOTMUECTBY JKeJITKa.

38. Ha3zoBuTe mipenMyIIiecTBa M HeZIOCTATKK OecIioyioro criocoba pa3MHOXKEHHS.

39. UTo Ha3bIBaeTCsl NapTeHOreHe30M, KakWhe ero pasHOBUJHOCTM BaM M3BecCTHbI. [IpuBenute
TIPUMepBI.

40. OxapakTepu3yiTe CTaZiul0 CO3peBaHusI OBOTeHe3a

41. OxapakTepu3syiiTe cTauio (OPMUPOBaHUS CliepMaToreHes3a

42. OxapakTepu3yiTe ractpyasiui0. Kakue croco6bl racTpy/siiiuy BaM u3BecTHbI? [IpuBeguTe
TIPUMepBI.

43. [IpuBeuTe TIpUMepbl OPraHM3MOB C OrPaHUUEHHBIM U HEOTPaHUYEeHHBIM POCTOM.

44. OxapakTepusyuTe epBUYHOe yepejoBaHre TTOKOJIeHUH.

45. 1aiiTe XapaKTepUCTHKY M30MeTprUuecKoro pocrta. [IpuBejuTe ipuMepsbl.

CuryanuoHHble 3ajauu: «Hac/ie[CTBeHHOCTh U N3MEHUHBOCTh»

1. Jloyb fasbTOHMKA BBIXOAUT 3aMy’K 3a CbIHA [PYroro JajlbTOHUKA, IIPUYEM KeHUX U HeBecTa
pa3/MyaroT 1[BeTa HopMasibHO. KakuM OyzieT 3peHue y Ux eTei?

2. B reHortune nrozel, crpagaromux 6osesHsro KisiiiHdenbrepa, MeeTcs: He Tapa, a TPOWKa
nosioBbix xpomocoM- X, X, Y. C KakumMu HapylleHUsMd Melo3a MOXeT OBbITb CBsSI3aHO
BO3HMKHOBEHHE TaKOro HEHOPMa/lbHOTO XPOMOCOMHOTrO Habopa? IlepebGupasi Bce BO3MOXKHBIE
C/lyyau, YKakKUTe [pyrve BO3MO)KHble OTK/IOHEHUSI OT HOPMbI KOMILJIEKCA I1OJIOBBIX XPOMOCOM B
reHOTUIIe YejioBeKa.

3. Kak omnpeziesuTh ClieriyieHHe TIPU3HaKa C Y -XpOMOCOMOM, C X -XpOMOCOMOM?

4. B pesysnbrate yero passusaetcs cuHApoM [lleperesckoro-TepHepa?

5. Kakue Tunel Hac/ie[OoBaHWs NMPU3HAaKOB Bbl 3Haere. [IpuBeauTe mpumepbl pa3HbIX TUIIOB
Hac/el0BaHus

6. MyurHa C HOpPMa/IbHOM CBEpPThIBAEMOCTBIO KPOBH B3BOJIHOBAH WM3BECTHEM O TOM, 4UTO
CecTpa ero >KeHbl poJji/ia MallbuiKa ¢ reMouvieli (OH ZyMaeT O 3/10pOBbe CBOMX OyIyIIUX JeTei).
B kakoii Mepe MOr/io ObI €ro YCIOKOUThH COOOIIeHHe, UTO Cpejy PO/ICTBEHHUKOB €ro KeHbI 10
MaTepUHCKOMN JIMHUM reMO(UINS HUKOT1a He HabJTroanacs?

7. CUHJAaKTWIMA — aHOMa/vs, BbIpaXkawollasci B cCpalleHUM 2 U 3 TajblieB, IeH
KOHTPOJIMPYIOLVIN JaHHbBIN MTPU3HAK HAXOAUTCS Ha Y-xpomocome. Otel| 60/IbHOM CUHJAKTUIMEH, B
CeMbe MaTepH OTel| TaKKe ObIT 00/IeH 3TUM 3a00/1eBaHHEM, KAKOBA BEPOSITHOCTb POXKAEHUS JeTel C
3TUM 3abo/ieBaHreM B ceMbe?

8. Kakue npusHaku HacnefyroTcsl 0 X-CLeIUIEeHHOMY peLleCCUBHOMY THUITy? X-CLieIlJIeHHOMY
JOMUHAHTHOMY TUITy? Kak OHU IPOSIBJISIOTCS

9. B pe3ynbTaTe uero pasBuBaercsi CMHApoM KisiliHdenrtepa?

10. KakuM MeToz:aMU U3y4arOT Hac/le[CTBeHHOCThb yesioBeKa?

Tabnurja 5
MeTo/1MKa TIPOBE/IEHUs] KOHTPOJISI

[TapameTpbl MeTOJMKU

3HayeHue rapaMmerpa

KonuuectBo OL€HOK

yeTbipe

HasBanust o1jeHOK

«OT/IUYHO», «XOPOIIO»,
«YI0BJIETBOPUTE/IBHO»,
«HeyOOBJIETBOPDUTEJILHO»

[Toporu onjeHOK

CM. KpUTEPUM OLIEHOK

HPE,Z[EJ'I AJINTEJIBHOCTH BCEr'0 KOHTPOJIA

20 MUHYT

I[Tocre0BaTeNIEHOCT BBIOOPA BOTIPOCOB

cayvaiiHasi

Hpe,/:[naraeMoe KOJIM4eCTBO BOIIPOCOB

3
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OrleHKa "0T/IMYHO" CTaBUTCS, €C/TU CTY/I€HT: TTOKa3bIBaeT rIy00KOe U MOTHOe 3HaHUe U TIOHUMAaHHe
BCEro MpOrpaMMHOI0 MaTepuasna; IOJHOe TMOHUMaHWe CYLIHOCTHM pacCMaTpUBAaeMbIX TOHSTUM,
SIBJIeHUM U 3aKOHOMEPHOCTEM, TeOpUid, B3aMMOCBSI3€eH; yMeeT /1aTh MOIHbIA U MPaBUIbHbINA OTBET Ha
OCHOBe M3yUeHHOr0 MaTepuasa; BbIJe/STh TJlaBHbIe MOJI0KEHUs, CAMOCTOSITE/IbHO TTOATBEPXKJaTh
OTBET KOHKDETHBIMH TpUMepaMu, GakTaMu; AOMyCKaeT He Gosiee OZHOTO HeZOUETa, KOTOPBIA CaM
VICTIPaBJIsieT TI0C/Ie 3aMeyuaHusl Nperno/aBaTelis.

OueHka "Xopomio'" CTaBUTCS, eC/IM CTYJEHT: AAéT TO/HbIM W TpPaBWIbHbIA OTBET Ha OCHOBE
V3y4YeHHbIX TeOpWM; MaTepuan Mu3jaraeT B OMNpe/e/IEHHOW JIOTUYeCKOW I0C/Ie[0BaTe/IbHOCTU U
JIOTTyCKaeT He3HAUUTe/IbHbIe OIMOKU U HeJJOUETHI TPU BOCIIPOU3BEIEHUM U3yUeHHOT0 MaTepuara,
HeboJIbIIIie HeTOYHOCTH TIPU UCII0J/Ib30BaHUM HAayUHBIX TEDMUHOB WX B BbIBO/IaX, 0000IIIeHUAX U3
HaOJIIOZIeHNH, KOTOpble MOXXET MCIIPAaBUTb CAMOCTOSITE/IbHO TIpU  HeOOJIBIION  [TOMOIIU
TiperoziaBaTe’isi.

OueHka '"yAOB/IeTBOPHUTEIBbHO" CTaBUTCS, €C/IM CTYJEHT: YyCBauBaeT OCHOBHOE COJeprKaHue
yueOHOTO MaTepHasa, HO HUMeeT IMpoOesibl, He TIPeNATCTBYIOLMe [a/bHeNIIeMy YCBOEHHUIO
MPOrPaMMHOT0 MaTepuasa; U3jaraeT Marepyan ¢pparMeHTapHo, He BCer/ia roc/ie/loBaTesibHO; c/1abo
apryMeHTHUPYeT BbIBO/IbI U 0000I1IeHus, [OMyCKaeT OLIMOKY MpU UX (hOPMY/TUPOBKE; He UCTIO/b3yeT
B KaueCTBe /I0Ka3aTe/IbCTBa BbIBO/BI M 0000I1IeHNs 13 HAO/II0IeHHH, OTTBITOB U/IH I0NYCKAeT OITMOKH
TIPY UX U3/I0XKEHUH; 1aéT HeUETKYe OTipe/iesieHusI TIOHSITHM, IOITyCKasi OFHY - [iBe TpyOble OLIHMOKHM.
OneHKa "Hey/JOB/IETBOPUTE/ILHO'" CTaBUTCS, €C/AM CTY[EHT: He yCBauBaeT U He pacKpbiBaeT
OCHOBHOE CO/lep>KaHre MaTepuasa; He 3HaeT WK He TIOHUMaeT 3HaUMTe/IbHY0 YacTh MPOrPaMMHOI0
Marepuvasa B Tpe/iesiax TOCTaB/IeHHBIX BOITPOCOB; He /lelaeT BBIBOJOB U 0000IIeHMit; nMeeT c1abo
chopMHpOBaHHbIE M HEMOJIHble 3HaHWs, He yMeeT TPUMEHSATb UX TPU pelIeHUMH KOHKDeTHBIX
BOIIPOCOB, 3a/]ay, 3a/jJaHui 110 00pas3ily; Mpu OTBETe Ha OJVH BOIIPOC J0MyCKaeT Oosiee ABYX IpyObIX
o1bOoK, KOTOpPhIe He MOKET UCIIPAaBUTh JlaKe TIPY TIOMOII[H TTPerofiaBaTelis.

Pazpen 3.
Teopus 3BO/TIOLUMA
KonTpo/mpyemble KOMIIOHEHTHI M IMUHOCTHBIE pe3yabTaTel: 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-04

@®oH/| TECTOBBIX 3aJlaHUH [I/Isl TEKYLIero KOHTPOJIA 3HaHUH 1o pa3aeny «Teopusi IBOTIOLHI»
Bblbepume 00uH npasuibHbIl 6apuaHm omeema
@D aKkTOp MHUKPO3BOJTIOI[UH, KOTOPbIN 3aK/TI0YAETCA B MEPHOJUYECKHX U3MEHEeHUIX
KOJ/INYECTBa 0Co0el B MOMYJ/ISILIMHU MO/ BO3/[eCTBHEM BHEITHUX yC/I0BHH, - 3TO...
+ MOMNYJIALIMOHHBIE BOJIHBI
MyTaLMOHHBIN NPOLIeCC
MUTparyst
W30JISILIUSL
Mopdonornueckum goKa3zareqabcTBoM 3Botonuu HE sBiasiercs...
TOMOJIOTHYHBIE OpPTaHbI
3/IeMeHTapHbIN COCTaB K/IETKH >KUBOTHBIX M paCTeHUM
eIUHbBIN T/IaH CTPOEHHSI BEPXHUX KOHEUHOCTEH M/IEKOITUTAIOIUX U 3€MHOBO/THBIX
+ IBYCTOPOHHSISI CUMMETPHUS TeJla XOP/JOBBIX

OMOpHoIOTHYECKHM i0Ka3aTeabcTBOM 3Bosnionun HE saBasercs...
OuoreHeTHUECKHH 3aKOH
Ha/Muue abp 1 >kabepHBIX ITieJ1el y 3apOo/IbIiiiel ueioBeka U 3eMHOBO/IHBIX
+ e/IUHBIN IJIaH CTPOEHUsI CKeJieTa XOPZ0BbIX

pa3BUTHE BCEX OPraHU3MOB U3 3UTOThI

IOMOpHoIorHYecKUM /I0Ka3aTe/IbCTBOM 3Bosioiun HE aBasercs...
pa3BUTHE BCEX OPraHU3MOB U3 3UTOThI
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0OILKiA T/TaH CTPOEHUST KJIeTKH

TIOBTOPeHUe 3TaroB (uioreHe3a Ha SMOPHUOHAIBLHOM CTa/{UM Pa3BUTHS XOPJOBbIX
+ YHUBepCaJbHOCTb 'eHeTUYeCKOIo Kozja

Pyagumentom uenoeka HE saBiasiercs...

YILHBIE MBIIILIbI

anrmeH uKC

TpeTbe BeKO

+ auacdparma

B me30301cKyro 3py HE npoucxoausio ciepyromux npomneccos...
+ BbIMUpaHHe MaMOHTOB

pacrpocTpaHeHHe MOKPbITOCEMEHHBIX PaCTeHUH

BO3HUKHOBEHHE MJ/IEKOITUTAIOLUX

HCUYe3HOBEeHUe [IpeBOBU/IHBIX [1alIOPOTHUKOB

B 6uocdepe ocBo00XKAeHHE YITIEKHCIOTO0 ra3a )XKMBbIMH OPraHN3MaMH OCYIIIeCTB/IAETCS B
nporecce...

dhoTtonuza

TPaHCAYKLU

+ ObIXaHUd

¢dorocuHTe3a

JJieMeHTapHasi eAMHHILA BO/TIOLUH

0C00b

BU,

+ MOy /AL

OMoLIeHO3

Bup000pa3oBaHuIo0 CIIOCOOCTBYIOT:

HM3Kas1 IVI00BUATOCTB U Y3KOe paccesieHe BU/a B IPUpoJie

+ U300/

KOHBepreHLst

Cr1iocoGHOCTH 0Cobelt K HeHac/IeJICTBeHHOW N3MEHUMBOCTH.
CpaBHuUTe/IbHAsA aHATOMUA U3y4YaeT:

VICKOIIaeMble OCTaTKW OpPraHu3MOB

+ 0OIIHOCTB M pa3NnuMsi B CTPOEHNH OPTaHHU3MOB

3aKOHOMEPHOCTH pacripe/ie/leH!s1 OpraHu3MOB Ha 3emyie

BO3MOKHOCTb 00BeIMHEHS )KUBOTHBIX M PACTEHHH B CUCTeMaTHueCKye TPYTIIbL.
IIpu3HaKky aTaBU3MOB:

HaxXOZSTCS B CTa/[ 00PaTHOTO Pa3BUTHS

HaXOJATCS B CTa{UU NIPOrPeCCUBHOIO Pa3BUTHS

YCWIWIM CBOE NTepBOHAYa/IbHOE 3HaYeHNe

+ MpU3HAaKK, CBOMCTBEHHbIE [Ja/IeKUM MpeiKam

IIpy3HaKku pyMMeHTOB:

HaXOZATCS B CTa[jUU IIPOTPeCCUBHOIO Pa3sBUTHS

+ yTpaTWIM CBOe IepBOHAYa/IbHOe 3HaYeHue

YCUIM/IM CBOE TTepBOHava/IbHOe 3HaueHue

TIOSIB/IEHNE y TAHHOW 0COOM TTPH3HAKOB, CBOMCTBEHHBIX OT/a/IeHHBIM TTPE/IKaM.
OmoOpHosiorust u3yJaer:

+ 3apo/iplllIeBOe pa3BUTHe OPraHU3MOB

VICKOIIaeMble OCTaTKU OpPraHyu3MOB,

3aKOHOMEPHOCTH pacripe/ie/leH!si OpraHnu3MoB Ha 3emyie

BO3MOYKHOCTb 00be/IMHEHVSI )KMBOTHBIX U pacTeHH B CICTeMaThyecKye TPyTIIbL.
ITasieoHTO/I0rUS1 M3yUaeT:

3apo/iplllieBOe pasBUTHe OPraHU3MOB
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+ HCKOMaeMble OCTaTK{ OpraHW3MOB

3aKOHOMEPHOCTH pacrpe/ie/ieHH st OPraHU3MOB Ha 3emsie

BO3MOKHOCTb O00BeIMHEHNST )KUBOTHBIX M PACTEHHH B CICTeMaTHUeCKHe IPYTIIbIL.
I'1aBHBIe HanpaB/IeHUsI YBO/IFOLIUHM OPraHNYeCKOro MHpPa

apomop¢o3

+ GMOIOrUUeCcKUid perpecc

WIM0a/lanTaLyst

JiereHeparyisi.

Buosiornueckuii Nporpecc xapakTepu3yeTcs:

+ yBe/IMUeHHeM Urc/ia ocobeit BUa

yMeHbIlIeHHeM YrcIa 0cobeil Buzia

Cy>KeHHeM apeasia Bufia

yMeHblIlIeHHeM unc/ia BUJOB

CaoiicTtBa apoMop(030B:

*+ TIPUBOZSIT K 0OPA30BAHKEO KPYTTHBIX TAKCOHOMUUECKHX €/ HHL]

TIPUBOZISIT K 0OPa30BaHMEO MEJTIKMX TaKCOHOMUUECKHX eIVHUL]

SIBISIFOTCS TIPUCTIOCOO/TEHVSIMI K KOHKPETHBIM YCTIOBUSIM CPEZIbI

3BOJIFOLMIOHHBIE M3MeHeHHs1, KOTOPbIe Be/yT K YIPOILIeHHIO OpraHU3aliu
CpoiicTBa HNO0aAANTAI{HIA:

TIPUBOZST K 0OPA30BAHKEO KPYITHBIX TAKCOHOMUUECKHX €/AHHL]

+ MPUBOZJAT K 00Pa30BAHKFO MEJTKMX TAKCOHOMUUECKUX €/TMHHL]

TIOBBILLIAOT OOIIMIA YPOBEHb OPTraHU3aLN U >KU3HEeIeTe/TbHOCTH OPTaHu3MOB
5BOJIFOLMOHHBIE M3MeHeHHs1, KOTOpbIe BelyT K YIPOLLIeHHIO OpraHU3aLu
CBolicTBa JlereHepanuii:

TIPUBOZSIT K 00Pa30BaHKFO KPYTTHBIX TAKCOHOMUYECKUX €/AHHL]

Hab/Fo/1aeTCst OOLLM MTOTbeM OpraHH3aln

TIOBBILLIAFOT TIPUACTIOCO0/IEHHOCTH OPraHU3MOB K OTpe/ie/IeHHbIM YC/IOBUSIM

+ 9BOJTFOLIMOHHBIE M3MEHEHVIsT, KOTOPbIe Be/IyT K YIIPOIIEHUFO OpraH/3aliin
MHuKpO03BO/TIOLHSI IPUBOAUT K 00pa30BaHUI0 HOBOTO

+ BUza

KJacca

THTIA

1japCTBa

Buoreorpajguueckum aokasarenbcrBoM 3Boaonuu HE siBiasiercs. ..
+UCTOPUYECKU psiJi U3MeHeHUH B CTPOeHUH Tiepe/iHeli KOHeUHOCTH JIOIIa/u
ocTpoBHas (pyiopa

OCTpOBHas (payHa

Hanuue oOIMX BUIOB pacTeHUM Ha CeBepoaMeprKaHCKOM M EBpoa3naTCKOM KOHTHHEHTe
Pyaumentom yesnoBeka HE saBiasercs...

+MHOTOCOCKOBOCTh

MUraTe/ibHasi rieperoHKa

KOITYMKOBBIE TT03BOHKU

BOJIOCSIHOM TTOKPOB TeJa

AnanornuynbivMu opranavmu HE saBasroTcs...

+Tiepe/iHsisi KOHEUHOCTh JISITYIIKU U KPbUIO TTTHLIbI

KPBLI0 6a00UKM U KPBLIO JIeTY4el MBILIH

IIUTIBI PO3bI U KOJTFOUKHY KaKTyca

poIoIIie KOHEYHOCTHU KpOTa U MeZIBeJIKU

HE saBisieTcss NpUHIMIIOM 3BOJTIOIMOHHOrO yyeHusi U. JlapBuHa c/1e/jyioliee M0JI0)KeHHe. ..
+T10/, leficTBYeM Jipeiipa reHOB B MOMYJISILIUAX MOXKET COXPAHATLCS asljieslb, CHKAIOLLUIMA
YKU3HEeCT0COOHOCTh 0cobeit
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KaX/[bIi B[] CITI0COOEH K HEOTPAHUUEHHOMY Pa3MHO>KEHHIO

B TIPUPO/ie BEDKUBAIOT U OCTABJISIIOT TIOTOMCTBO HanboJ1ee MPUCIIOCo0/IeHHbIe 0COOU
10/, IeMICTBHEM eCTeCTBEHHOTO 0TO0pa MpPOoMCX0AuT 00pa30oBaHKe HOBBIX BH/IOB
K npu3Hakam 6mosorudeckoro nporpecca HE oTHocurcs. ..

+yMeHblIlIeHHe T/I0IIaJ1 apeasa

pacrnaf Bujia Ha TOo/IBU/IbI

BO3pacTaHue YPOBHS MPUCIIOCOO/IEHHOCTH K Cpefie

yBerueHue YMCIeHHOCTH

B npupope HE cymecTByer u3onanmu:

+KOHBEepPreHTHOMN

reorpaduueckoi

9KO0JIOTUUeCKOM

pPenpoAyKTHBHON

IIpumepom pelicTBuA ecrecTBeHHOro oroopa HE siBisiercs. ..
+KaryCTHO-PeJeUHbIi TUOpH/

VH/Y CTPUAJIbHBIM Me/laHU3M HaCeKOMBIX

YCTOMUMBOCTb HACEKOMBIX-Bpe/iuTesiel K siloXUMHUKaTaM

CMeHa BU/IOBOTO COCTaBa B pe3y/ibTaTe U3MeHeHHUsl K/iMaTa

K ¢akTopam s3BosrononHoro npouecca HE oTHocurcs. ..

+BbINa/leHre OT/e/IbHOT0 HYK/Ie0TH/ia B TeHe

eCTeCTBeHHBIN 0TOOp

Jpeiid reHoB

Hac/ieICTBeHHasi U3MEeHUUBOCTh

JeiicTBue cTadbumsupymomei popmsl ecrectBeHHOro oroopa HE wumocTpupyer ciepyrommii
npumep...

+u3MeHeHUe CBeT/I0M OKpacku 6ab0UeK Ha TEMHYIO B ITPOMBIIIIEHHBIX PaliOHAX
pacripocTpaHeHue TeTepO3UroT I10 reHy CeproBUHO-KIeTOUHOW aHeMUH B 9KBaTOPHa/IbHbIX
paiioHax Adpuku

rubesib feTeHbllel MIeKOTIUTAIOINX, UMEIOIIUX pa3Mep Oosbliie cpejHero
rubenb ITHL C IJTMHHBIMU KPBITbSIMUA B PaliOHAX, T/je UacTo Cy4YaroTcs OypH
MexaHu3zmoM Guosioruueckon uzossuu nony/suuid HE siBisercs pa3inume B...
+MecTo0OUTaHUSIX

CTPOEHHH TI0JIOBBIX OPraHOB

CTPOEHUM XPOMOCOM

TIOBeJIeHUU YKUBOTHBIX

YKakuTe nNpaBU/IbLHYIO M0C/1€/0BaTe/IbHOCTh MEPHO/I0B Ma/Ie030MCKOM IPbI:
[Tepmb, opJ10BUK, KapboH, culyp, KeMOpuid, 1eBOH

+KemOpwuii, OpZIOBUK, CUTYP, ZIeBOH, KapOOH, TepMb

Kembpuii, cunyp, op/ioBUK, [1eBOH, KapOOH, MepMb

KemOpwuii, opZioBUK, CHTYp, KapOOH, IeBOH, IEPMb

ITepBbIM 3BO/TIOLIOHHYI0 TEOPUIO MPe/JIOKHII. ..

Yonnec

JapBuH

JIunuen

+Jlamapk

KonBeprennus — 370...

+Cxo0skJjeH1e NMPU3HaKOB

PacxoxxeHue Npu3HakoB

[Tpeobpa3oBanue cTpoeHUs U GYHKLMI opraHu3Ma

Bepnoro oTBeta Het

Buorenernyeckuii 3aKoH c()opMy/IHMpOBaIH
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+Mtonsnep u I'ekkenb

CeseprioB u [lIManbraysen

Xapau v BaitHbepr

BepHoro oTBeTa HeT

OOmMMH NpejKaMH OPAHT'yTAaHIOB, THO00HOB U Ue/I0BeK000Pa3HbIX 00e3bsiH ObUIH. ..
[Tpormonureku

+/lpuonurexku

[Tapanureku

HeoanTporsl

Jnsa BujoB odutarmux B balikane, apeas orpaHHUMBaeTCsA 3TUM 03epoM, - 3TO IPUMep ...
KpuTepus

+3K0JI0rM4eCcKoro

Mopdonoruueckoro

I'eorpaduueckoro

PU3U0I0rUYeCKOro

Ye/i0BeK OTHOCUTCSA K OTPSIAY...

[TnaneHTapHble

Ye10BEKOMO/J00HbBIE

+IIpymartsl

["'oMuHM B

CoBOKYNHOCTH reorpauuecKu u 3K0JIOTHYECKH 0JIM3KUX MOMY/ISIHH, CIIOCOOHBIX
CKpeIUBaThCA MeX/y c000ii, 00/1afar0ux 00mumMu Mop¢oU3H0I0rHIecCKHMH
NMpHU3HaKaMH, - 3TO...

+Bun

Ocobb

[Tonynsaums

Knacc

JJieMeHTapHOM 3BO/TIOIUOHHOM eJUHULIeH COrJIaCHO CHHTeTHYeCKO0I TeOpUH 3BO/THIUN
AIBJISAETCA. ..

Bun

Ocobb

+lonyssanusa

BepHoro oTBeTa HeT

Bo/ioTHasi KaMbIIOBKA U TPOCTHUKOBAsi KaMbIILIOBKA BHEIIIHe He 0T/INYAKTCA, HO He
CKPeIMBAKTCA U HMEIT COBEPILeHHO Pa3Hble OpauHble MeCHH, - ’TO MPUMep He
a0CoOJIFOTHOCTH ...

+Moponornueckoro Kpurepusi

OKOJIOTUYeCKOT 0 KPUTEePUs

I'eorpagmueckoro kpurepus

broxumuueckoro Kputepusi

Bcé xxuBoe co3gaHo borom u ocraércsa HeM3MeHHbIM» - TAKOe HallpaB/ieHue B pa3BUTUH
0HM0/I0rMH Cpe/JHEBEKOBbSI HA3bIBAIOT. ..

MeTadusruecKuMu B3IJ/IsjaMu

+KpearjpoHusmom

Tpancdopmuzmom

Teopusimu kaTtacTpod

«BujoB CcT0/1BKO, CKO/IBKO pa3IuYHbIX (hopMm co3jan B Hayasie mupa TBopeny, - TOBOpPHII...
AHakcuMeH

KroBre

ApucroTesnb

+JIuHHeu
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OcHoOBHBIM TPyAoM Jlamapka ObLI...

«[IpoucxosxaeHre BUIOB MyTéM eCTeCTBEHHOTO 0TOOpa»

+«®Punocodus 30010run»

«/3MeHeHMe JOMaIIHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHUN»

Bepnoro oTBeta HeT

XK. Jlamerpu, 1. Auapo, P. I'yk, XK. Broddon — 3T0 npeacTaBUTe/M. ..
+Tpancdopmusma

Kpeatmonnsma

Teopuu katacTpod

MeTadusnueckux B3I/s[0B

JBO/IIOLMOHHOM eAHMLeN Jlamapk cumTansn...

Bupg

+Ocobb

[Tonynsauuro

Knacc

Cx0ACTBO MeXy He3aIIMINEHHBIMHU U 3all[UIIEHHBIMYM BUJAMH — 3TO...
[eMoHCTpaLMOHHAs1 OKpacka

MackupoBKa

+Mumukpus

Bce oTBeThI BepHBI

B cenexkpuy pacTeHHii 4acTo MoJ/Iy4yaroT NMOTUIIOU/AHbIe ¢popMbl. B ocHOBe mo/tunIonjuu
JIOKHUT

+KpaTHoe yBe/MueHHsi XpOMOCOMHOT0 Habopa

He pacxo)xieHrie XpOMOCOM B Meiio3e

YMeHbIlIeHHe KOTMUeCTBa B KAKUX-TO Tlapax XpOMOCOM

V3MeHeHre CTPYKTYpbl XPOMOCOM

Hepopa3BuThie opranbl, KOTOpble yTPaTH/IM CBOé 3HaUeHHe B MpoLecce 3BOTIOLHHU — 3TO...
Apomopdo3bi

+ATaBU3MBbI

Npnoapanraiymn

BepHoro oTBeTta Het

B xakom nepuoje KaiiH030iCKOM 3pbl 0T HACEKOMOSIJHBIX IJIal[eHTAPHBIX O0T/e/II/1ach BeTBb,
KOTOpasi 3aTeM NpHUBeJia K MOSIBJICHHIO NTapanuTeKoB?

[TaneoreHOBBIM EPUO/,

HeoreHoBbili ieprof

+AHTpPONOreHOBbIN NEPUO/,

MenoBoii nepuop

COBOKYMHOCTB 0C00€¥, CXOJHBIX M0 CTPOEHHI0, UMEIOIHUX 0011[ee MPOUCX0XKAEHHE, CBOOOHO
CKPeIMBAIIHNXCA MeXAY C000i U Jal0IUX MJI0J0BUTOE IOTOMCTBO, Ha3bIBAIOTCH. ..
[Tonynsaumen

+Bunom

BepHoro oTBeta Het

IToCcTOSIHHO JeHCTBYIOIUI NCTOUYHHK HAC/IeJCTBEHHON W3MEHYHBOCTH — 3TO...
Murpauun

+MyTal[MOHHBIN MPOLiecc

N3onauus

BepHoro oTBeTa HeT

PeanibHO cyliecTByIOII[asi, FTeHeTUUECKH He/le/TMMasi eJUHULIA 0PraHuuYecKoro Mupa, - 3To...
+Ionynsaus

Ocobb

Bup,
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Knacc

Kputepuii BU/ja, BK/TIOUAKIIUH B Ce01 COBOKYITHOCTh (DAKTOPOB BHEIIHEH Cpe/pbl,
COCTaBJISIIOIHX HeIOCPeCTBEeHHYI0 CpeJy 00MTaHusA BUJQ, - 3TO ... KpUTepHil
+3KO0JIOTUYeCKUM

I'eorpaduueckuit

Mop@dosiornueckuit

Bepnoro oTBeta Het

Bosbmiol BK/a/| B NOMY/IALMOHHYI0 FTeHeTUKY BHEC YUEHBII. ..

H.A. CeseprioB

+C.C. YUeTBepHKOB

K.®. Pynbe

A. Auppo

ITponecc HCTOPHKO-IBOJIIOIMOHHOTO (hopMHPOBaHUA (PU3UUECKOr0 TUIIA Ue/I0BeKa,
NMEePBOHAYA/ILHOI0 Pa3BUTHS €r0 TPYAOBOH eATe/IbHOCTH, PeUH, a TAK)Ke 00pa3oBaHusA
o0mecTBa — 3710...

OHtorenes

dusoreHes

+AHTpOIIOreHes

MuikposBosroLys

IlepBbIM BBé/1 OMHAPHYI0 HOMEHKJ/IATYyPYy...

KroBbe

Apucrorenb

I'epogor

+JIuHHeN

KroBbe 0TKpbLI

+Bob111yI0 M13MEHUHMBOCTb BbIMEPIIMX KUBOTHBIX

[an onpezenenue Buza

BBén 6uHapHYI0 HOMEHK/IATypy

BBén noustre poga

IIpeacTaByieHns 00 U3MEeHeHHH U NPeBpalieHu| (JopM OpraHu3MoB, MPOUCXOXKACHUH OJHUX
OPraHu3MoOB OT /[PyTrHX, — 3TO HalpaB/IeHHe B Pa3BUTHH 0MO/IOTHM HOCUT Ha3BaHMe...
Kpeatmonusm

Teopus KaTacTpo@d

+Tpanchopmuzm

Penykuronusm

B cucreme JIuHHesA caMbIM KPYIHBIM TaKCOHOM OBLI. ..

Bug

Pon

Tun

+Knacc

Pa3BuTHe npsiMoxoxaeHus odecrieunBaiu pakTopsl...

[BwKyiast popma eCcTeCTBeEHHOTO 0TOOpa

Pa3BuTHe peun ¥ MbIIIEHUSsT

MyTaluoHHbIN MPOLIecC

CraziHbIi 00pa3 KU3HU

+OcB0bOK/IeHe BePXHUX KOHEYHOCTeH

B nporepo3oiickyro 3py HE cyijecrBoBasio...

+IMHO3aBpOB

Mezqy3

3e/IeHbIX BOJOpOC/Ien

OakTepuii
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Cawmble niepBbie poTocuHTe3upyomnue opranu3mbl HE 06/1agamm cnocodHoCTBIO. ..
+00pa3oBbIBaTh MOJIEKY/ISIPHBIN KUCIOPO[|

BOCIIPOU3BOUTD cebe ToZ00HbBIX

OCYIIIeCTB/ISITE 0OMEH BEIIleCTBOM C OKpY’Karollel cpezioi
perunmposars [JHK

B naneo3oiickyro 3py HE cyinecrBoBasio...

+T0/I0CEMEeHHBIX pacTeHUN

XBOILIeN

3e/IeHbIX BOJ0pOC/Ier

IJ1ayHOB

B me3o030iickyro 3py HE cymjecrBoBasio...

+aHTpPOIIOKU/I0B

TPeCMBIKAIOLLUXCS

MJIEKOITUTAOLLUX

T'OJIOBOHOTUX MOJLTFOCKOB

B apxeiickyio 3py HE cyimecrBoBano...

+0eCro3BOHOUHBIX )KUBOTHBIX

LraHeln

aHa’poOHBIX OaKTepuit

O/JHOKJIETOYHBIX BOZIOPOC/IeN

buonos3 HE Bk/rouaet c/1ejyloliyr0 CTajuio. ..

+BO3HUKHOBEHHE BBICOKOOPraHM30BaHHBIX CYILeCTB U3 He)XUBOM MaTepur
abuoreHHoe obpa3oBaHKe OHOOrMYeCKUX MOHOMEPOB

(opmupoBaHre MeMOPaHHBIX CTPYKTYP

oOpa3oBaHue OMOIOTUUECKHX ITOJTUMEPOB

B ueTBepTHUHBbIN NepUOJ KalHO30#cKoi 3pbl HE BbIMepJH...
cabsie3yObie TUTPBI

L1epCTUCTbIe HOCOPOTH

MaMOHTbI

+yYTKOHOCBI

BriMupaHne MHOTMX KPYIHBIX )KUBOTHBIX B KaH0301cKy10 3py HE cBs3aHo c...
JleiCTBHEeM [IpeBHUX OXOTHHUKOB

M3MeHeHeM ra30BOro CocTaBa aTMoc(epbl

110X0JI0jaH1eM K/IMMaTa

+BbDKUTaHUEM JIeCOB

B cocraB armocgeps! apeBHel 3emyn HE BXoAM/I TaKo# ra3 Kak...
MeTaH

amMMMaK

BOZIOPO/,

+030H

B cocraB coBpemenHoi atmocdepbl 3emyin HE BXoAMT TakoM ras Kak...
asor

+BOZIOPO/,

KHUC/IOPOZ,

YTJIEKWCIbIN Ta3

Pa3BuTHIO PYyKH KaK OpraHa 4 mpo/JyKTa Tpy/a Cioco0CcTBoBasIo...
u3MeHeHHe (OpMbI yepera

noJipaykaHue

y3MeHeHHe (OpPMbI IPYJHOM K/IeTKU

+0CBOOOXK/IeHME TIepeTHAX KOHEeUHOCTEeH
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Kakas (popMa M3MeHUHBOCTH C TOUKH 3peHH 3BOJIIOIHOHHBIX U3MeHeHU AB/IAeTCSA
HauOos1ee BaxkHoi mo Y. /lapeuny?

Hac/eICTBeHHast

MoaubUKalMOHHast

+ MyTallMOHHast

COOTHOCHTe/IbHAs

KakoBbI 0011116 NpU3HaKu BU/A?

JIUCKPETHOCTh, YUC/IEHHOCTb, UCTOPUYHOCTh

L|e/IOCTHOCTb, UACIEHHOCTh, YCTONUHMBOCTb

YCTOMUMBOCTb, UCTOPUYHOCTD, UUC/IEHHOCTb

+IUCKPETHOCTb, YUC/IEHHOCTb, L1eJIOCTHOCTb, yCTOMUYMBOCTb, MCTOPUYHOCTD
Kakune KoMOMHAMM ABYX Ba)XXKHBIX MIApaMeTPOB ONpe/ie/IAI0T POCT MOy /IALHii?
poXK/laeMoCTh U 00ecrieueHHOCTb MuILed

CMepTHOCTb Y MUTpaLUs

PO’K/1aeMOCTb ¥ pa3Mep TepPUTOPUM, 3aHUMaeMOM NoMmy/siLren
+p0oXKgaeMoCTb U CMePTHOCTb

Kakas ¢opma ectecTBeHHOro 0TO0pa ObICTpee MpUBeAET K Aud depeHHAIHA BHYTPH
NONny/IALMU?

HarpaB/IeHHbIN (JBYKYILHI) 0TOOP

CTaOMIM3UPY IO

+IM3PYIITUBHBIN (pa3pbIBaIOLLUI)

0TO0p, 3aBUCUMBII OT TJIOTHOCTH TIOMY/ISAL{UN

Kak Ha3bIBaeTcsi mepepa3BUTHe OPraHoOB, 00yC/10B/IEHHOE H3MeHeHHeM BHEIIHeH CpeJbl Win
HapyLieHHeM HOPMaJ/IbHBIX OTHOLLIEHUH (KOppe/sAluil) Me)Xy YacTAMHU opraHusma?
apomopdo3

+runepmopdo3

Katamopos3

KOHBepreHLus

Kakue oprasbl y )KMBOTHBIX SIB/ISIFOTCS aHA/IOTUYHBIMH ?

KOHEUHOCTb KpPOTa U Me/IBeJIK1

KPbU/IbsI IITULBI U JIETyueil MbIIIN

rJ1a3a JACyLWKY U NTULBI

+KOHEeUHOCTh Me/iBe/isl Y JIaCThI THOJIeHsI

Kak Ha3bIBaeTcs nepBblii )KUBOM OPraHu3M?

KoallepBar

+TIpOOHOHT

MTPOTOOUOHT

3YKapHuoT

JMBepreHuus — 3T10:

CXO’KJeHHe TIPHM3HAKOB B MPOL{eCCe 3BOJIFOLUU

+ pacxoskJieHre TIPU3HAKOB B MPOL{eCCe BOJTIOLUU

00Be/IHEe Ve HeCKOTBKHX TTOMYJISLAN B OTHY

nipuobpeTeHre pa3HBIMU TOMYJISILIASAMUA OUOXUMUUECKUX pa3/Iadrii
Makpo3Bo/II0I[Us1 — 3TO MPOLecc:

+ Ha/IBUJIOBBIX MIPe0Opa30BaHUi

BHYTPUBHIOBBIX ITPe00Opa30BaHui

V3MeHeHUs] TeHeTUUeCKOro CoCcTaBa IMOMy/IsALun

oOpa3oBaHHe HOBOTO BH/IA

I'/1aBHBIe HanpaB/IeHUs 3BO/IIOLUHM OPraHUYecKoro Mupa

apomopo3

+ GroIornYecKuii mporpecc
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AM0a arTarys

JilereHeparysi

Ilpu3Hak, XxapakTepHbIH TOJIBKO /i/isl [apCTBa )XMBOTHBIX, —
JibIXaHue aTMOC(EePHBIM KHCI0POJOM

Oecriosioe pa3MHOXKEHHE

MHOTI'OKJIETOYHOCTD

+ NUTaHWe rOTOBBIMUA OpPraHUYeCKHMH BelleCTBaMU

Cewmsi, B 0T/INYME OT CIIOPbI, MPeJACTaBJ/IsieT co00i
reHepaTUBHYIO [TOUKY

BU/IOM3MEHEHHBIN 3aUaTOYHbIH 11o0er

+ 3apOJpILL C 3a11aCoM ITUTATe/IbHbIX BEILeCTB

BereTaTUBHbIN OpraH pa3MHOKeHUS

HasoBute aBmKymue cuiibl 38oonuy o Y. /lapeuny.
Hac/1eCTBeHHOCTb, U3MEHUMBOCTb

6opnba 3a cyijecTBOBaHUe, HACTEACTBEHHOCTh

+60pb0a 3a CylecTBOBaHUe, eCTeCTBeHHbBIN 0TOOpP, HAC/Ie[CTBEHHOCTb, U3MEHUHNBOCTh
eCcTeCTBEeHHBIM 0TOOD M HaC/Ie/ICTBEHHOCTh

IIpumMaTsl NPOU30LLIN:

OT )XKMBOTHBIX OTpsiZia XULIHbIe

+OT >XUBOTHBIX OTpsiia HacekoMosiiHbIe

OT )XKUBOTHBIX OTpsAZia ['pbI3yHEI

OT cyMuaTbIX )KUBOTHBIX

IlepBble NpUMaThI NOSIBU/INCH:

B Hauane Me30301CKOU 3pbI

+B KoH1]e Me30301CcKoM 3pbl, 70 MJTH. JieT Ha3aj

B TpeTuHOM nepuoje KatHO30MCKOM 3pbl, 0K0JIO 60 MJIH. JIeT Ha3az,
B ueTBepTMUYHOM NepHo/ie KAMHO30MCKOM 3pbl, 0KOJIO 1,5 MIIH. J1eT Ha3af,
CoBpeMeHHBbIE Ye/I0BeK000pa3Hbie 00e3bAHbI H Ye/I0BEK MMEKT O/THKaNIIHUX 001ux
Npe/KOoB:

ABCTpanonuTeKoB

[TaparnuTekoB

+/IpuonuTeKoB

Pamarnirekos

MecTto Bo3HUKHOBeHus poa Homo (uenoBek):

+Ad¢puka

EBporia

Aszus

ABcrpanus

Bo3moxxHas nepexogHas ¢)opMa 0T JPHONUTEKOBBIX K aBCTPa/I0NMTEKOBbIM:
[Tapanurexku

IMummnanse

INopusiie

+Pamarnureku

Bpewms cynjecrBoBaHNS aBCTPA/IONUTEKOB:

3—2 MJH. JIeT Ha3aj

+5,5-1,5 MJTH. s1eT Ha3af,

14-9 MJyH. jieT Ha3aj,

15 MuTH. f1eT Haza[

Ji/I1 aBCTPa/IONUTEKOB XapaKTepHO:

V3roraBivBanu KaMeHHble OpYyusl TPyZa

’Kuny B Tporuyeckux Jyiecax
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+BbLM NpIMOXOASIIIMMU CyLeCTBAMU

IToppep>xvBanu OrOHb

IlepBble KAMeHHbIe OPYAUSA TPyAA U3roTaB/JAMBaJ:

Pamarnurex

ABCTpaonuTex

+YesioBeK yMeJIbIit

UesioBeK NPAMOXOASILAN

O0beM Mo3ra YeI0BeKa yMeJioro:

o 600 cm3

+o 850 cm3

o 1100 cm3

Ho 1400 cm3

BepHas noc/ieioBaTe/IbHOCTb OTBETBJ/ICHMH Pa3/IMYHBIX MPUMATOB B X0/€ BOJIIOLIUM:
+I'n660HBI, OpaHTyTaHbI, TOPU/UIBI, IIMMITaH3€, PAMaIuTekK, aBCTPAJIONUTeK, YeJIOBeK
OpanryTaHbl, THOOOHBI, TOPU/I/IBI, IITMMITaH3€e, paMaIliTeK, aBCTPAJIONUTEK, UeTOBEK
I'n660HBI, OpaHTyTaHbI, IIIMMIIaH3€e, TOPU/I/IbI, aBCTPAJIONTUTEK, PAMAITUTEK, YeJI0BEK
["opuiel, TMOOOHBI, OpAaHTyTaHBI, IITMMITaH3€, aBCTPAJIONTUTEK, PAMAITUTEK, YeJIOBEK

3a0aHust Ha MHOJcecmeeHHbll 8bIOOP:
Bbibepume Hecko/nbKO Npagu/ibHblIX 6PUAHMOE omeema
OMOpuo/IorHUecKuM Aoka3areabcTBoM 3Boonuu HE siBnisercs...
pasBUTHE BCeX OPraHU3MOB U3 3UTOThI
+00LMIA TJIaH CTPOEHUST K/IeTKH
TOBTOpEHKe 3TaroB (unoreHe3a Ha IMOPHOHAIBHOMN CTa/IMM Pa3BUTHS XOP/OBbIX
+yHUBepCalbHOCTh '€HeTUYeCKOro Koza
ITo Y. /lapBHHY — H3MEHYHBOCTb Y OPraHN3MOB ObIBaeT...
BHeLLIHSS
BHYTpeHHSA
+ornpe/esieHHast
t+HeorpeeeHHas
1jesiecoobpasHast
Jloka3aTe/IbCTBA HCTOPUYECKOT'0 Pa3BUTHSA )XMBOH NMPUPOABL. ..
+y BCeX OpraHW3MOB e/IUHbIN MPUHIUI OMoCHHTe3a Oesika U HYKJIEMHOBBIX KMC/IOT
abCco0THO BCe )KUBbIe OPraHU3MbI UMEIOT OJJTHAaKOBOE CTPOEHHEe KJIeTOK
+y BCeX OpraHyW3MOB e[JMHbIM TTPUHLIIT TeHeTUYEeCKOro KOJUPOBaHus
BCE OPraHU3MBbI [IOCTPOEHBI U3 OJJTHAKOBBIX OeKOB
BCe OpPraHM3Mbl UMEIOT O/JMHAaKOBbIM MUHEepa/bHbIM COCTaB
AHa/I0rH4YHBIMH ABJIAKTCA OPraHbl...
BepXHss1 KOHEUHOCTh YesloBeKa
+KOHEUHOCTb Me/IBe/IKU
KPBLIO JIETY4Yel MbILIN
+KOHEUYHOCTb KpOTa
TIJIaBHUK KUTa
ITasieoHTO/I0rMUeCKUMH /0Ka3aTe/IbCTBAMH 3BO/IIOLMH AB/IAKTCA. ..
CXOJ{HbIe 3apO/IbILLIN
O/IMHAKOBbIe SHepreTuyecKye LUKIIbI KJIeTOK
+0KaMeHeBIlI’e CTBOJIbI IepeBbeB
+0TIeYaTKy pakOBUH
cxozicTBO (payHb! EBpasun u CeBepHO AMepUKU
3HaueHueM yuyeHus Y. /lapBuHa AB/IAKTCA. ..
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+00bsiCHeHHe BO3HUKHOBEHUS ITPUCTIOCO0/IEHHOCTH JKUBBIX OPraHW3MOB K BHEIITHel cpejie U ee
OTHOCUTEJIbHBbIN XapaKTep

00OHapy>KeHHe HOBBIX IOPO/, YKUBOTHBIX

OTKPbITHE HOBBIX COPTOB PaCTeHUi

BBe/IeHHe B HAYKY TEPMUHA «TIOMYJISLIUS»

+pacKpbITHe ABWKYILUX CUJ SBOTIOLIUU

CBH/IeTe/IbCTBOM 3BOJTIOLIMH CJTYXKarT...

KOHBEpPIr'eHThbI

+aTaBHU3MBbI

aHasoru

rOMOJIOTH

+pyJUMEHTHI

OTneyaToK ApeBHEelH NTHIBI APXEONTePHKCa MMeeT YepPThl MPeCMbIKAKIIMXCA. . .
CX0/ICTBO (hOPMBI I'0JIOBBI

+Ha/mnure 3y0oB

OJJMHaKOBOE KOTMYeCTBO KOCTel

CX0JCTBO (hOPMBI TYJIOBHUIIIA

+Hanure OPIOIIHBIX pebep U XBOCTAThIX TT03BOHKOB

ITop TepMuHOM «00pBb0a 3a cymecrBoBanue» Y. /lapBuH MOHUMAJT. ..
+ycriex ocobu B obecrieueHny ce0si TOTOMCTBOM

+OTHOILIEHHSI OPTaHU3MOB MEXY COOO0M U YC/IOBUSMH OKPY>KarOIL[el Cpeibl
60pb0y MeXKy 0COOSMU pa3HbIX BHIOB 3a CAMKY

OTHOILLIEHHSI THTIA «XO35TUH-TIapa3uT»

OTHOILIEHHUS THIIA «KEPTBa-XUIIJHUK»

Pe3y/ibTaThl eCTECTBEHHOr0 0TOOPa B X0/€ 3BOJIIOLUH - ITO...
+MHOroo0pasue BUZIOB Ha 3emJie

3HauMTe/bHasi TMbe/b OPraHu3MOB

6opb0a 3a CylecTBOBaHHE

aKTMBHOE Pa3MHO)KeHHe OPTaHU3MOB

+TIpUCII0CO0/IEHHOCTb OPraHW3MOB K KOHKPETHBIM YC/IOBHSIM CYILIeCTBOBAHUS
ITpumepamu apomMop(}o30B ABIAIOTCAL. ..

TOsiB/IeHUe 3e/IeHOU 3all{UTHOW OKPacKu Y HaCeKOMbIX

n3MeHeHHe (OPMBbI TeJia y IPUJOHHBIX PhIO

TipeBpallleHue TUCTheB B UeIyKU

+BO3HUKHOBeHHe (hOTOCHHTE3a

+TI0sIB/IEHVE YeThIPeXKaMEePHOT0 Cep/iiia y MIeKOTUTAFOILIX

IIpuMepamu iereHepanuy siB/SIOTCA. . .

+TI0Tepsi KPbIIbeB TIOCTeTbHBIM KJIOTIOM

+1CUe3HOBEHHE JIMCTHEB Y MTOBU/IMKH, MTAPa3UTHPYIOIIe Ha IPYTUX PACTEHUSIX
TIpeBpallleHue JMCTheB B KOJIFOUKHM Y MyCTBIHHBIX ()OPM pacTeHHi

TIOSIBJIeHHe BOCKOBOT'O HajleTa Ha JIUCTBSIX

M3MeHeHHe CBEeT/ION OKPAaCKH Ha TeEMHYIO Y 0ab0ueK MpOMBIIIJIEHHBIX PaliOHOB OOUTaHMUS
OBo/TIOLHA )KUBOW TPUPO/bI 00YC/I0B/IeHA B3aUMOCBA3aHHBIM /IeiCTBHEM TaKHX (DaKTOPOB
KaK...

+00pr0a 3a CyIecTBOBaHHE U eCTeCTBEHHBIN 0TOOD

MIPUCTIOCO0/IEHHOCTh OpraHu3Ma K cpejie 00uTaHus

Ce30HHbIe U3MeHeHUs! B IpUpo/ie

+Hac/eCTBeHHAasI U3MeHUYNBOCTb

NUILLeBbIe CBsI3U B O1oreorjeHo3e

B pe3ysibTaTte apoMop¢030B 000C00/IAI0TCA CHCTEMaTHYeCKHe IPYNIIbL. ..
BU/IBI
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+TUIbI

cemeicTBa

+KJ1aCChI

OTpSI/ibI

IIpuMepamMu UAU0AAANTALMI ABIAIOTCA. ..

obpa3oBaHMe TKaHeM y paCTeHHWH IPH UX BbIXOJe Ha CYIITY
(hopMupOBaHUe JIeTKUX Y TIePBbIX 36MHOBO/IHBIX

o0pa3oBaHue BOJIOCSHOTO TMOKPOBA Y MJ/IEKOTTHATAOIINX
+mpucriocobeHust peid K PUAOHHOMY 00pa3sy KU3HU
+TpurcIioco0eHust pacTeHUH K 3aCyLIIUBOMY KIUMaTy

ITyrem njuoajanTanuii BO3HUKAKT CHCTeMaTHYeCKHe IPyNbL. ..
+BUbI

LjlapcTBa

OTpSi/ibI

THUIIbI

+poJbI

Ji/is1 3BOIIOLIMOHHOIO NPOLecca XapaKTepHbI C/Ie/lylolye YepThl...
+U3MeHeHre OPraHM3MOB I10 Mepe U3MeHeHHs YCI0BUI Cpe/ibl Cyll{eCTBOBaHUS
BbIBe/leHHe HOBBIX MTOPO/] )KHBOTHBIX

najieHue CKOpOCTH poCTa

+TI0CTOSTHHOE yCJIO)KHEHVe OPraHU3MOB

yMeHbllIeHHe BbDKMBaeMOCTH OPraHu3MOB

OcHoBHBIe HanpaBJ/IeHus 3BOIIOLMHU BH/A. ..

+apomopdo3

Ouosoruueckuii perpecc

OuosIornyecKuii mporpecc

ajlanTarus

+aereHepanus

CnepcrBueMm apoMop¢do3a IBJIATCA. ..

+yBe/IMueHue YNCAeHHOCTH

+CHWKeHUe CMepTHOCTH

yMeHbllIeHre apeasa

CHW)KeHHe BbDKMBaeMOCTU

HEBO3MOJKHOCTb TIepexo/ia B HOBYIO cpe/ly 00uTaHust

B pe3yibTaTe apomop¢030B 00pa3yrTCcsa cCHCTeMaTHYeCKHe FPyNmbl. ..
Bubr

+Turbl

CemelicTBa

+Knaccel

OTpsigbl

Ha npoucxoxx/jeHue uejioBeKa 0T BbICIINX YeTBePOPYKHUX 00e3bsiH YKa3bIBa/H ...
K. Jlunnuen

+4. /lapBuH

®. Mromnnep

A. CesepLioB

+)K. Jlamapk

Y yesioBeka ymesioro (0AMH M3 3TallOB aHTPOIOreHe3a) 00 OTCYTCTBUH HACTOsAIIeH peun
TOBOPAT CJIeyHIIHe aHATOMUYeCKe 0CO0eHHOCTH. ..

BBICOKHE HaZiOpPOBbsI

+0TCyTCTBHE 10J00PO/JOYHOTO BLICTYTIA

IIIUPOKHE CKYJIBI
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+00/IbILINE YETTFOCTH

CKOLLIeHHBIH /100

IIpaAMoXo0)KaeHue MPUHEC/I0 Ye/I0BeKY C/le/lyoLiye 0C/I0)KHEeHH . ..
+orpaHuueHue ObICTPOTHI MepeIBIKeHHs

+HeMNO/|BIKHBINA KpecTeL] YCI0XXHUI POZbI

3aMe//IU/I0Ch pa3BUTHE HIDKHUX KOHEUHOCTel

yBeJIMUUIach BO3MOXXHOCTb BBIBUXOB

Hapy1LIUIach NPONOPLMOHATBHOCTL OT/Je/I0B Yepera

Jl7is1 eBponeonAHOM pachl XapaKTepHBbI C/Ie/lyloliye NPU3HAKH. ..
IIIMPOKOE T1JIOCKOE JIULI0

+CBeTJIbIi LIBET KOXXHU

+CUIbHO BBICTYMNAIOIIUM HOC

JKEJITBIN LIBET KOXXU

IIMPOKUH U TJIOCKUM HOC

Ji/isi MOHI0/IOUHOHM packl XapaKTepPHbI C/leAylonye NpHU3HaKHu. ..
+IIMPOKOe IIJIOCKOe JIULI0

+>KeCTKHe IpsIMble BOJIOCHI

t+pa3BuTHe TPETHLEI'O BeKa

KypuaBble BOJIOChI

CBeTJIble BOJIOCHI

TEeMHBIN L[BET KOXHU

B 3Bo/1IOI[UM Ye/I0BeKa B OT/IMYHE OT YBOJIIOI[UM PACTEHUH M )KMBOTHBIX 00/IHIIYIO POJIb
Urpasm...

+pa3BUTHE MBbIIIJIEHNS

+pa3BUTHE peun

6opb0a 3a CylecTBOBaHHE

eCTeCTBeHHBIN 0TOOp

HCKYCCTBEHHBIN 0TOOD

Bnaropaps npAMoOX0)XXAeHHUIO Y Ue/i0BeKa NPOM30LLIHM C/IeAyIoljyie U3MeHeHHU . ..
+chopMrpoBanachk CBouaTasi Mpy KUHsAILIAsk CTomna

+paciumpuIcs Ta3

OKperia KUCTh

Cy3UJICS KpecTeL]

YKPenusicsi T03BOHOYHUK

M3 nepeunc/ieHHbIX HIDKe IPUMEPOB MpeAKaMH COBPEMEHHOI0 Ue/ioBeKa AB/IAITCA. ..
+TIUTeKaHTPOITbI

+HeaHJepTablibl

rapanuTeKku

TMIPOI/IMOTIUTEKH

JPUOTTUTEKN

HenocpeacTBeHHO 0T APHONUTEKOB MPOU30LLIH. ..

+paMaruTeku

TOPU/L/IBI

+aBCTPaJIONUTEKU

apXaHTPOIIbI

rO00HBI

K apeBHeHIIIUM /110/iSIM OTHOCSTCA. ..

HeaH/lepTarel}

+TIUTEKaHTPOI

+CHMHAHTPOII

KpPOMaHbOHeI]
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raparurek
YepTaMu CXOACTBA YeI0BEKa M Ye/I0BeK00OPa3HbIX 00e3bsH SIB/ISIIOTCA. ..
+CTpO€eHMe MO3BOHOYHMKA
pasBUTHE MYCKYJIaTypbl
pacrioyio’keHre BHYTPeHHUX OPraHOB
CTpPO€eHHe pa3HbIX CUCTEM OPraHOB
+Ha/imure 60pO37 ¥ U3BU/IMH TOJIOBHOTO MO3Tra
YTo0 Ha3bIBaeTCA IBOTIOLHCH?
W3MEHEeHHS B )KU3HU )KUBOTHBIX U PACTEHUU
VIHVBH/lyaJlbHOE pa3BUTHE OPraHU3MOB
+UCTOpHUYecKoe HeoOpaTHMOe Pa3BUTHE OPraHUUYeCKOTO MUPA
+u3MeHeHHe 0coOu
OmKpbimble mecmogble 3a0aHUs:
ZlonoaHume
IIpAMBIM C/1IeICTBHEM 00PHOBI 3a CyIIeCTBOBAHHE ABJISAETCH >
IIpasunbHblli omgem: ecmecmeeHHbIli omoop
IIpouecc uCTOpUYeCKOro pasBUTUA BU/ia, THIIA, K/IacCa Ha3bIBaeTCs .
IIpasunbHbili omeem: ¢punozeHes
Ha npumepe 3Tux ntuy ocrpoBa I'ananaroc Y. /lapBuH 3aK/II0UMJ/I, YTO CyLleCTBYeT
pacxoxxieHue BU/OB.
IpasunbHbIli omeem: 8bIOPKU
JJieMeHTapHOM eJUHULIeH BO/IIOI[UM COTJIACHO CHHTeTUYeCKO! TeOPHUH 3BO/TIOIUH AB/IAETCS

IpasuabHbili omeem: nonyasyus

Ye/10BeK OTHOCHTCS K THITY .
IpasuabHblli omeem: xopooeble
Ye10BeK 0THOCHTCS K KJIaCCy
IpasunbHblli omeem: maekonumarowjue
Ye/10BeK OTHOCHTCS K OTPAAY
IpasuabHblli omeem: npumamal

Tabnuia 6
MeTo/MKa MTPOBe/IeHNs] KOHTPOJISI

[TapameTpbl MEeTOAUKHU

3HaueHUe mapaMeTpa

KonnuecTBo 011eHOK

yeTbIpe

Ha3sBanust o1jeHOK

«OTJIMYHO», «XOPOILI0», «yA0BJI€TBOPHUTE/IEHO»,
«HEYJOBJIETBOPDUTE/ILHO»

[Toporu oLeHOK

CM. KPUTEPUH OLIEHOK

[Ipepen AIUTEIBHOCTH BCEro KOHTPOJIS 15 MuHyT
ITocsieioBaTe/ILHOCTH BEIOOPA BOTIPOCOB | C/TydyaiiHast
ITpepiaraemoe KOJ1M4eCcTBO BOIIPOCOB 10

KpuTepuu onjeHKu

TectrpoBanue npoBoguTcs Mo 10 c/iydyaliHbIM BOIIPOCAM W3 KaXK[OW TeMbl U oLjeHuBaetcs B 10
6anibHOM cucteMe. Ec/iv CTyileHT MpaBU/IbHO BBITIOMHUI 10 TECTOBBIX 3a/laHui, TO OH rosiyyaet 10
6anios, eciu 9 — 9 6amioB, 8 -8,7-7,6 - 6, 5 - 5. Ecim cTyzeHT nosydaet 4 6asuia, To Takas pabora
CUMTAeTCsl He 3aUTeHHOM.

- OLIeHKa «OT/JIMYHO» BbICTABJISIETCA CTY[EHTY, eC/IU MPaBUIbHO U KOPPeKTHO BbIoaHUI 86-100 %
TeCTOBbIX 3a/laHN;
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- OLIeHKa «XOPOLL0» BbICTaBJIATCA CTY[EHTY, eC/Id IPaBU/IbHO U KOPPEKTHO BBIMNOJIHUI 65 -85 %
TEeCTOBBIX 3a/IaHUI;

- OLIeHKa «Y/JOBJIETBOPUTE/TbHO» BBICTABJISIETCS CTYJEHTY, eC/Id MPaBU/IbHO U KOPPEKTHO BBIMOTHUI
oT 50 10 65 % TecToBBIX 3a/laHMIA;

- OLIeHKa «HeyJOBJIeTBOPUTE/IbHO» BBICTAB/SIeTCA CTYJEHTy, eC/Id TIPaBUIbHO U KOPPEKTHO
BbINTOTHUI OT O 10 49 % TecTOBBIX 3a/laHUH.

Bomnpocskl codecefoBaHus M0 pa3fesny:
«Teopus 3BosroLIN»
KonTpo/mmpyembie KOMIIOHEHTHI M IMUHOCTHBIE pe3yabTaTsel: 3 3-1, 3-2, 3-3,Y-1, ¥V-2, ¥-3, B-1,

B-2, JTPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02, OK-04

1. B ueM 3ak/ir0yaeTcsi 3BOJIFOLMOHU3M?

2. Ha yem 0CHOBBIBaOTCS COBpEMeHHbIe 0BO/bI B [10J1b3Y IBOIFOLIUU?

3. TloueMy COBpeMeHHYIO TE€OPUIO 3BOJIFOLIMM HA3bIBAalOT CUHTETHYECKOW M B UeM COCTOUT ee
OT/INUMe OT KJIaCCUYeCKOoro JapBUHU3Ma?

B uem 3ak/rouyaeTcs CyL{HOCTb COBPEMEHHOI'0 ITIOHUMAaHUS IIPOUCXOXKIEHUS )KU3HU?

Kakoii Bk/1aj B pa3BuTHe 6uosioruu BHéEC K. JTUHHEN?

[ToueMy crcTeMy KUBOTHBIX U pacTeHUH JlamapKa CUATarOT eCTeCTBEHHOMW?

Kak Jlamapk pertian rpo6siemy " nusameHurBocTy" 1 " ipucrocobieHHocTr"?

. JloKakhTe C TOMOIIbI0 TE€HEeTUKH HEeCOCTOSITeTIbHOCTh (WM COCTOSITEIbHOCTb) 3aKOHOB
Jlamapka.

9. TIlpupymaiiTe 1o ofHOMY-7iBa TpuMepa 0Opa3oBaHHSI OPraHOB C TOUKW 3peHUs Jlamapka
(’kesaTesIbHO y KMBOTHBIX 1 pacTeHUH ).

10. KakoBbI NIpeAnocbUIKYM BO3HUKHOBeHUs yueHus: Y. [lapBrHa.

11. Kak ¢popMHpOBaIUCh 3BOOLMOHHbIE Bo33peHus U. JlapBuHa.

12.  Yro Takoe UCKYCCTBEHHbII 0TOOp, MOPO/a, COPT?

13. Ha ocHoBaHuu uero [lapBWH MpUIIe/ K BEIBOJY O HATMUMK UCKYCCTBEHHOTO 0TOOpa?

14. OxapakTepu3yiTe MIOHSTHE «HaKarIMBarollee fAelCTBHe 0TOOpa».

15. Kak rnpou3BoAUTCS UCKYCCTBEHHBIN 0TOODP?

16.  YcnoBus, 6/1aronpusSITCTBYIOLIME TIPOBEAEHUIO NCKYCCTBEHHOTO 0TOopa 1o JJapBrHY.

17. KakoB mMexaHW3M MOpPO/000pa3yoIlero U COpTooOpa3syrollero AeHCTBUS HMCKYyCCTBEHHOTO
orbopa.

18. B uem mnposiBrisieTcs B3aUMOCBSI3b W3MEHUMBOCTHM, HAC/Ie[JCTBEHHOCTM U HCKYCCTBEHHOTO
otbopa.

19. Ha3oBure Gop™MbI HCKYCCTBEHHOTO 0TOOpPA 10 [{apBUHY.

20. B uem oT/iiMume BUIOBBIX aflanTali OT OpraHU3MeHHbIX?

21. BeipabaTbiBaeT i1 BU/, KaK OMOIOTHYeCKast CCTeMa CrielirasibHble "BUIOBbIE a[jalTal[uu’ WIx
TIPOCTO a/]aNTaLK OT/ebHbIX 0C00eli 0Ka3bIBarOTCS M0JIe3HBIMH /IJIsT BU/ia?

22.  MOXXHO /11 3BOJIFOLIMIO OMKMCAaTh Kak IMPOLiecC aZanTtaruun?

23. KakoBbI 3aBUCUMOCTH MEXX/y eCTeCTBeHHbIM 0TOOPOM U a/laiTUPOBAHHOCTBIO?

24. IlepeuucnuTe 5Tarbl pa3BUTHUS OPraHUUeCKOro Mupa.

25. Ha3oBute (popMbI M3MEHUMBOCTH U JlaiiTe NX XapaKTepUCTHUKY.

26. Ha3oBuTte hop™MbI ecTecTBeHHOT0 0TOOPA U MPUBENUTE MPUMEPBI.

27. TlpuBemuTe TpUMepHI TPHUCIIOCOO/JEHHOCTH OpraHM3Ma K YCIOBUSIM BHEIIHEW Cpefibl U
JOKa)KUTe eé OTHOCUTEeTbHOCTb.

28. Kakosa ucropust (-opMUpOBaHUsI TIOHATHS O BUE.

29. CdopmynupyiiTe COBpeMeHHbIe Mpe/iCTaB/IeHus 0 BUie. [laliTe orpesieseHye MOHATUS "BUJ".
30. KakoBbI OCHOBHBIE CBOMCTBA BU/IOB M UX OCHOBHBIE KDUTEPUH.

31. IlpuBeauTe MOMNyJIALMOHHYIO CTPYKTYPY BUJA.

PN A
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32. Tlouemy MOMyJIALAU MPE/ICTABJISIOT COOOM 3/1eMeHTapHbIe SBOJTFOI[HOHUPYIOIIITEe
CTPYKTYPHBIE eIMHULIbI 3BOJIFOLIMOHHOT0 TpoLiecca’?

33.  Yro npexcTaBasioT co00i BHYTPUBHZOBBIE TPYTITUPOBKY - TIO/IBUABI, TIOMYJISLIUH,
Pa3HOBUAHOCTH, - TOJIBKO 3a4aTKU HOBBIX BUZOB M/IM 3TO U (DOPMBI CyILleCTBOBaHHs BU/ja B
TIpUpO/ie, TIPOsIB/IEHNE ero MPUCIIOCODIeHus K cpefie 00UTaHUs?

34. KakoBa posib pa3HbIX (hOpM HU30JISLIUU B BOJIIOLIUU?

35. Uem 3aBeplaeTcsi MUKPO3BOIFOLIMOHHBIN NPOL[ecC?

36. Ha3oBuTe OCHOBHbBIE ITyTU BU/[000pa30BaHUS.

37. Ilepeuucnute KpuTepuu BUAA.

38. Kak K. JIuHHer yanock JoKa3aTh peajibHOCTh U YHUBEPCA/IbHOCTh BUA?

39. KakoBo coBpemeHHOe IIoOHMMaHue Buja? IloueMy B HacTosilee BpeMs CyLLeCTByeT MHOI'O
onpejiesieHUH BUa?

40. Yro oripeensieT TeEMITbI BUZ00Opa30BaHUA?

41. YKaKuTe B UeM OT/IMUMe Teorpadrueckoro BH1000pa3oBaHMs, OT IKOJIOTHUECKOTO.

42. KakoBa rociezioBaTe/lbHOCTh BOSHUKHOBEHHS M30JIALMOHHBIX OapbepOB MPU Pa3/IMUHbIX
criocobax BHUA00Opa3oBaHUs?

43. Kakue (akTopbl 5BO/IOLMK UMEIOT 3HaUeHre U Kak OHU JIeiCTBYIOT B TIpoLiecce
BU/J000pa30oBaHus?

44. "DBomoLMs KHU3HU Ha 3eMJ/ie COMIPOBOXK/Aa/Iach Mapasuie/ibHOM 3BOIOLMeN NHAUBU/yabHOTO
passutus”. Kak Bbl 570 moHuMaete?

45. Kak Bbl monumaete npuHimumn auddepenipaimy v uHTerparuu? OObICHUTE OHTOTEHE3 U
(uoreHes ¢ MOMOLLBIO 3TUX MPUHLIUIIOB.

46. CpaBHHUTe 3Tallbl OHTOT€He3a, Bbi/e/isieMble 00TaHUKaMU ¥ 300/10TaMH.

47. KakoBbl KapAiMHa/IbHBIE IIyTH 3BOJIIOLIMA OHTOT'€He30B PACTeHUH U JKUBOTHBIX ?

48. Uto 3HAUMT " 3BOTFOLMSA SBOTOLMKN"'?

49. Kak Bbl noHrmMaere HeOrpaHUUeHHOCTh 3BOJIFOLMOHHOIO MpoLiecca?

50. B uem crienu@uka 5BOIOLMM pacTeHUN?

51. Hasosure I/1aBHble Harpas/ieHUs B 3BOJIFOLIUU, TIPUBEUTE TIPUMEDBI.

52. [aliTe orpejeseHWe Makpo- U MHUKDPO3BO/IOLMUA. KakoBO COOTHOIIEHHE MeXJy Makpo- U
MHKPO3BOTIOL[eN?

53. Ha3zoBuTe 35eMeHTapHble eJUHULIbI, IBJIeHUs, MaTepyasl U (haKTOPbI SBOJTFOLIUU.

54. [aiiTe onpe/ie/ieHus: aHareHe3a U KaazoreHesa. ECTb /v pa3HULia MeXXAy STUMU TMpoLieccamu?
55. UTo BbI 3HaeTe 0 CKOPOCTH 3BOIOIMU? Kak BbI TOHMMaeTe MeXaHU3M BUI000pa30BaHUS?

56. Oo6paruma su 3Bomonus? [loueMy BHABI yCTOWYMBBEI, Kakoe 3TO HMMeeT 3Ha4yeHue Jist
3BOJIIOLINU ?

57. IlpoucxoauT 1 06pa3oBaHHe HOBBIX BH/JOB B COBPEMEHHYIO 3110XY?

58. MOoJKHO /1M CUMTaTh HOBBIMM BH/IaMH OPraHU3MBbI, CO3/laBaeMble T€HHOW U KJIeTOUHOU
VHXXeHepreun?

59. KakoBa posib TeOpUU 3BOJFOLIMU B OMOIOTHY U B TIPAKTUYECKOH [1esiTe/IbHOCTH UesioBeKa,
CBSI3aHHOM C PaCTeHUSIMU U )KUBOTHBIMH?

60. Korma cramu uHTepecoBaTbCs — IPOMCXOXKJeHHeM uesioBeka? [louemMy mpoGsieMsl
AHTPOTIOTeHe3a U pacoreHe3a MPUB/IEKAIOT Takoe OOJIbIIoe BHUMaHUe ceiuac?

61. B ueMm 3ak/touvaeTcsi KOHLIEMLMSI >XUBOTHOIO TPOMCXOXJEHUs ueroBeka? Vmeer 1M OHa
Jl0Ka3aTesibCTBa? MI3BeCTHbI /M ApyTHe (albTepHAaTUBHBIE) KOHLIELIUU?

62. HazoBuTe CBOICTBA, [10 KOTOPHIM Ye/IoBeKa OT/IMYal0T OT XKUBOTHBIX. MOT'YT /U COBpEMEHHbIE
yes10BeK00Opa3Hblie 00e3bsiHbI SBOTIOLIMOHUPOBATE B CTOPOHY UesioBeKa?

63. KakoBO 3HaueHHe MCKOIaeMbIX OCTaHKOB B M3yUYeHWU aHTpororeHe3a? KakoBa posib Apyrux
OrosI0rMYeCcKrX HayK B U3yUeHUH aHTPOTIoreHe3a?

64. Ha3zoBuTe OCHOBHBIE 3TAlbl aHTPOIIOreHe3a. MOXKHO JIM ITOCTPOUTH 3BOJIIOLIMOHHbIE PSIJibI B
TIPUMEHEeHUHU K YesIOBeKy?

65. Kakoe 3HaueHMe B 3BOJIIOL[MM Ye/lOBeKa MMeJIO TOsBJleHUe NPSIMOXOXKIEeHUs U pa3BUTHe
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r0JIOBHOI'O MoO3ra?

66. B uem 3aksouaroTcsi ocobeHHocty H.habilis, kakoB ero Bo3pacT ¥ MOXHO /I CUHTaTh €r0
3BOJTIOLMOHHOM JIMHMEeW Ha TyTH K H.sapiens?

67. IlepeunciuTte GakToOpbl aHTPOMOreHe3a, 00paTUB BHUMaHKe Ha crieLuduueckue.

68. Korza u kak ecrecTBeHHbI 0TOOp /1€MICTBOBA/ B 9BOJIIOLIMY YesioBeKa? [leliCTByeT /i ceiiuac
ecTecTBEeHHbIM 0TOOD B MOMy/IALMSX UesoBeKa?

69. KakoBa po/ib Tpyza B aHTpOIoreHese?

70. Kak Bbl TOHHMaeTe OMOOTMYECKYIO U COLMa/TIbHYIO CYL{HOCTh YesioBeKa?

71. EcTb /11 pa3HuLia MeXy TEpMUHAMU «BU» U «paca»? Ec/ii umeeTcs, TO OKaXUTe ee Ha [IBYX-
Tpex IpumMepax.

72. IlpuBeguTe CyllecTByIOlLMe Kiaccuukauuyd pac. Ha3oBuTe OCHOBHbIE pachkl pofa
yesioBeyeckoro. YTo BK/a/bIBAIOT B TMOHSTUSI «CTapble» U «HOBble» pacbl? C Kakol CKOPOCTBbIO
TPOMCXOJUT pacorexHes?

73. Tlepeuncnute hakTopbl pacoreHe3a. B uem 3ak/touaeTcst pa3vuve B IeMCTBUY eCTeCTBEHHOTO
otbopa npu BUA00Opa30BaHUU U pacoreHese?

74. CylLeCcTBYIOT JIM «UUCTbIe» packl? B ueM 3ak/itoyaeTcsl HayyHasi HeCOCTOATe/IbHOCTh pacusmMa?
75. UTO TMOHMMAaWT 1O/ KOHCTUTYLMOHAAbHbIMM TuMamMu Jjrofeld? Kakuve Bbl 3HaeTe
K/laccH(MKal1 KOHCTUTYLIMOHA/IbHBIX TUTIOB U HACKOJIBKO OHU COBEpIIEeHHbI?

76. Uto Bbl MIOHMMaeTe 110/ reorpadruyeckoii K3MeHUYMBOCTBIO YesioBeKa? ECTh /i1 pa3HULa MeXY
reorpadrueckoi U 3K0JI0rMueckor U3MeHUHBOCThIO uesioBeKa?

77. [aiiTe omnpefjesieHHe TIOHATHSM «aKcejlepalusi» U «CeKY/spHbIA TpeH[» U IpUBeJUTe
COOTBETCTBYHOLLIE IIPUMEpHI.

78. He yracHer mu B Oynyiiem Buza H. sapiens mogjo6HO ToMy, Kak B XOfie 3BO/IOLMU YTaC/IH
MHOTYe BU/Ibl IPYTUX JKUBBIX CyIL[eCTB?

79. Kakue Brbl 3HaeTe ruroressbl 0 [IPOMCXOKAEHUY JKU3HU Ha 3emiie?

80. B uém cyTb runoressl CaMONPOM3BO/IBHOIO 3aPOJKIEHUS )KU3HN?

81. B uém CyTb rurnoresbl NaHCIepMumn?

82. B uém cyTb rumnortessl 6MOXUMUYECKOU IBOTIOLUH?

83. B uém CyTh rUMoTe3bl a0MOT€HHOTO 3aPOXK/IE€HUS KU3HU?

84. OxapakrepusyiTe 3Tall XUMHUYECKOM IBOTIOLIMN ¥ OMOJIOTMUECKHM 3Tarl SBOJTFOLUH.

85. B uém CyTb ruroressl IPOUCXO0XKEeHUsI 3yKapyuoT?

86. HazoBute ocHOBHBbIe NoJI0KeHUs: Teopuu Y. [lapBuHa.

87. OxapakTepu3yiiTe BUJ, ero KPUTEPUU.

88. [laiiTe XapakTepuCTUKY IOMYJIILMU U OXapaKTepU3yuTe reHeTUUeCKUH COCTaB IOIYJISALUN.
89. [TIlpuBenuTe XapaKTepUCTUKY OOpPBOBI 3a CylljeCTBOBaHME U 0XapaKTepu3yiTe ee (OpPMBI.

90. [laiiTe XapaKTepHUCTHUKY eCTeCTBeHHbI 0TOOp. Kakue ¢opmMel ecTecTBeHHOTO 0TOOpa Bam
W3BECTHBI?

91. Oxapakrepu3syiTe CTaJlull BUZ000pa30BaHUsl.

92. OxapakTepu3yiTe MaKpO3BOJIIOLIUIO.

93. HazoBuTe TUIBI 5BOTIOLMOHHBIX U3MEHEHUM.

94. OxapakTepu3yiiTe r71aBHble HarlpaB/aeHUs SBOIOLMM OPraHuyeckoro Mypa.

95. OxapakTepu3yuTe OCHOBHbIE ITyTH 3BOJIIOLIHU.

96. OxapakTepu3yiTe MpPOLEeCC UCTOPUUECKOT'O Pa3BUTUSI OpraHu3Ma

97. OxapakTepusyuTe I1poLleCC MHAUBUAYATBHOIO Pa3BUTHUS OpraHu3Ma

98. [lpuBeauTe XxapaKTepUCTUKY KOHBEPIreHLIUU U AUBEPreHLIMH, B YeM UX CXO/ICTBA U pa3/inuus
99. Kak uwia 3BoJsiroLs npuMaToB. Ha3oBrTe OCHOBHBIE 3Tarbl 3BOJIOLMA Ue/I0BeKa.

100. B uém cxoACTBO 1 pas3nnuMe yeroBeKa U ero O/Kalimx 3BOJIOLMOHHBIX POCTBEHHUKOB U3
JKUBOTHOT'O MUpa?

101. IlpuBejuTe XapakTepuCTUKY COBPEMEHHOIO JTarla pa3sBUTHUs Yel0BeyecTBa.

102. IlpuBejuTe XapakTepUCTUKY ue/l0Be4YeCKuX pac. B uém ornacHoCTb pacus3ma?
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Tabnwiia 7
MeToiMKa ITPOBe/eHUsI KOHTPOJIsI

[TapameTpbl METOAUKH 3HaueHue rapaMmeTpa

Ko/mmuecTBo OLIeHOK yeTbIpe

Ha3sBaHus o1jeHOK «OTJIMYHO», «XOPOILI0», «YJOBIETBOPUTEILHOY,
«HEYJJOBJIETBOPUTE/ILHO»

[Toporu oLjeHoK CM. KDUTEPUH OLIEHOK

[Ipeses JIUTE/ILHOCTU BCEI'O KOHTPOJIS 20 MUHYT
[TocsieioBaTeIbHOCTH BbIOOpA BOTIPOCOB | CylyyaiHasi
[IpepiaraeMoe K0/1MueCTBO BOIIPOCOB 3

OneHka "OTIMUYHO" CTAaBUTCS, €C/IM CTY/eHT: MOKa3biBaeT IJybDOKoe W TIOJTHOe 3HaHue U
[IOHMMaHKe BCero MporpaMMHOr0 MaTepuasa; I10JIHOe IIOHUMaHue CYLJHOCTA pacCMaTpuBaeMbIX
TIOHSITUM, SIBJIEHUI M 3aKOHOMEPHOCTeM, TeOpHii, B3aUMOCBsI3eil; yMeeT JaTh MOJIHbIN U MPaBUIbHbIN
OTBeT Ha OCHOBe W3yYeHHOrO0 Marepuasa; BblJe/ATb [JIaBHbIe I10JI0)KeHUs,, CaMOCTOSTe/bHO
TIO/ITBEP)K/IaTh OTBET KOHKPETHLIMU IIpUMepaMH, akTaMu; J0MycKaeT He Oosee 0JHOTO HeZ0UéTa,
KOTOPBIM CaM MCIpaBJ/isieT MOoC/e 3aMeuaHus nperosaBare/is.

OreHKa "X0poIIo" CTaBUTCS, €C/IM CTYZAEHT: AaéT MOIHbIA U MPaBUWIbHBIA OTBET Ha OCHOBE
M3yuYeHHbIX TeOpUl; Marepuas u3jlaraeT B OMNpefeJéHHOM JIOTMUECKOW MOC/Ie0BaTe/IbHOCTU U
JIOTyCKaeT He3HauWTe/bHble OLIMOKY 1 HeZOUEThI IPU BOCIPOW3BeJieHUH M3yUeHHOr0 MaTrepuara,
HeDOoJIbIlIe HETOYHOCTH TIPH MCIO/Ib30BaHUM HayYHBIX TEDMUHOB WM B BBIBOZIaX, 0000IIEHHUSX 13
HaO/MOJeHN, KOTOpble MOXKeT HCIpPaBUTh CaMOCTOSITEIbHO TPM  HeOOJBIION — TIOMOILH
TiperoziaBaTeis.

OreHKa "y/A0BJ/IETBOPHUTE/IBHO" CTaBUTCS, €C/IU CTYZAEHT: yCBauBaeT OCHOBHOE COZieprKaHue
yueOHOrO Marepuasa, HO WMeeT Ipo0esbl, He TIPEeNSTCTBYIOIIME JalbHEHIIeMy YCBOEHUIO
MIPOrpaMMHOT0 MaTepuasia; u3jaraeT Matepuas pparMeHTapHO, He BCer/ja roc/iefloBaTe/IbHO; C1abo
apryMeHTHPYeT BbIBOZbI U 000011eHus, JOMyCKaeT OMOKY MpH UX ()OPMYJIMPOBKE; He UCIIOb3YeT
B KaueCTBe /[0Ka3aTe/IbCTBA BLIBOZBI M 0000111eHus M3 Hab/TH01eHNH, OTTBITOB WU/IH IOy CKaeT OIHUOKN
TIPY MIX U3JI0KEHUH; JaéT HeUETKHe OTpe/ie/ieHHs IOHSTHH, A0MycKast OJJHY - ZiBe TPyOble OLIMOKY.

OrleHKa "Hey/l0BJIETBOPUTE/IBHO" CTABUTCS, €C/IU CTY[eHT: He yCBauBaeT U He pPaCKpbIBaeT
OCHOBHOE CO/lep)KaHre MaTepuasa; He 3HaeT WIXA He IOHUMaeT 3HaYMTe/IbHYH0 YaCTb [IPOrpaMMHOI0
Marepuasa B Tpe/iesiax TOCTaB/IeHHBIX BOITPOCOB; He /lelaeT BBIBOJIOB U 0000I1IeHMIt; nMeeT c1abo
chOopMHUpOBaHHbIE M HeMNO/Hble 3HaHWs, He yMeeT MPUMEHSATb WX IPU pellleHMH KOHKPEeTHbIX
BOIIPOCOB, 3a/iau, 3aJlaHui 110 00pa3lly; Py OTBeTe Ha OWH BOTIPOC AOMycKaeT bosiee IByX TPyObIx
oOOK, KOTOPbIe He MOKEeT UCIIPABUTH Jla’Ke TTPY TIOMOILIIY TIPero/iaBaTers.

Pazpen 4.
«IKOJIOTH»
KonTpo/mmpyemble KOMIIOHEHTHI M IMUHOCTHBIE pe3yabTaTsel: 3 3-1, 3-2, 3-3,Y-1, Y-2, V-3, B-1,
B-2, JIPo 4, JIPo 5, JIPo 7, JTIPo 9, OK-01, OK-02, OK-04

@oH/| TeCTOBBIX 3a/laHUM 10 pa3feny: JKO0J/I0rus
Bbibepume 00uH npasuibHbIll 6apuaHm omeema
3a cuet ¢oToCHHTE3a, MPOUCXOAAIIEr0 B K/IeTKaX PacTeHHil, BCce OpraHu3MbI Ha 3emiie
o0ecreunBarOTCs
MHHepa/IbHbIMU COJISIMUA
+ KHAC/IOPOZIOM
rOpMOHaMU
hepmeHTaMU
BuoTtnueckuii paxrTop:
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CBeT
BeTep

+ Bo30yauTenu 6ose3neit

rpaj

Y cToHUMBOCTD OMOI|EHO30B OIpe/ie/IsieTCsl. ..

+BBICOKMM OHOpa3HoobOpa3uem

HU3KUM OropazHoobpasvem

KOPOTKUMU LeTISIMUA TTUTaHUS

OTCYTCTBHEM MEXITOMY/ISILIMOHHBIX CBsI3eH

I'a3oBas ¢yHKIMs )KUBOT0 BeliecTBa B 0uochepe 00yc/10B/IeHA CIOCOOHOCTHIO OPraHU3MOB
+TIOTJION[ATh U BBIJIE/IATH KUC/IOPO/], YTJIEKUC/IBIN Ta3

HaKaruiMBaTh pa3/IMyHble BellecTBa

obecrieurBaTh MOTOKU SHEPTUH

pa3pylaTh U riepepabaThiBaTh OpraHUYecKre 0CTaTKU

AbouoTnueckue (haKTOpPHI:

+ cBeT

B030yuTeNM Oosie3Hei

MYTyau3M

cumMb1o3

OcHoBHbIe aTMOC(epHbIe ra3bl — KUC/IOPOA U a30T — SIBJISIOTCSA Pe3y/IbTaTOM BY/IKaHUUECKOU
aKTUBHOCTU 3eMJI1

AHTPOTIOTeHHOM /IeATeIbHOCTH

B3aUMOZeNCTBUsI Orocdepbl ¢ KOCMOCOM

+ (yHKLIMOHMPOBAHUS KUBOT'O BeIlleCTBa

CB000HO XUBYIIWHA OPraHU3M, MATAKIIHUIACSA JPYTMMH )XUBOTHBIMHM OPraHHU3MaMH,
Ha3bIBaeTCs

CUMOUOHTOM

rapa3uToM

KOMMEHCaioM

+XUITHUKOM

TepMHUTBI ¥ )XIT'YTHKOBbIE, 00UTaKIIHe B UX KUIIEYHHKE U Pa3/iaralinyue KJIeT4aTKy MUy
A0 caxapa, CTyNalT B TeCHbIe B3aMMOI0/Ie3Hble B3aUMO/EHCTBYs, Ha3bIBaeMBbIe. ..
aHTUOHO30M

XUIL[HUYEeCTBOM

+ cumbro3zom

rapa3suTU3MOM

BuoTHuecKue CBS3M MEXAY JTIbBOM U AaHTH/IONONM XapaKTepH3yITCH KaK...
+«XUIHUK-KEePTBa»

«I1apa3uT-X03dHUH»

«OXOTHUK-I00bIYa»

«XUITHUAK-XUAIHAK»

B pe3y/nbTaTe cpacTaHus MULE/THA TPHdA ¢ KOPHAMM JiepeBa 00pa3yroTcst

rpubHHUIIa

+ MHKOpH3a

TIOZIOBOE TEJI0

HOXKKa Tprba

EcTecTBeHHBbIE 5)KOCHCTeMBbI B OT/INYHE OT HCKYCCTBEHHBIX...

+He CIIOCOOHBI K CAMOPETYJISILIN

He 3aBUCAT OT BHEIIHUX ()aKTOpPOB

CTIOCOOHBI K CAMOPErYJISILIAN

HY)K/Ial0TCSs B YIIPaB/IeHUH CO CTOPOHBI UesioBeKa
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Co3paHHbIe Ye10BeKOM 0MOLeHO03bI (110J151, CaJbl, OTOPO/bI) 10 CPABHEHHIO CO CXO/JHBIMH C
HMMH NPUPOJAHBIMHU 0MOLIeH03aMH (JIyra, CTelH, jieca) XapaKTepU3yHTC. ..
BBICOKOW yCTOMYUBOCTBIO

boraTbIM BHIOBBIM pa3HoOOpa3uemM

+0eHBIM BH/IOBBIM COCTaBOM

CTI0’KHOM BUJIOBOM CTPYKTYpOU

Bosbiias yacts B Tponiocgepe NpuxoAuTCA Ha

YIJIEKUC/IbIN Ta3

030H

+a3oT

KHUCJIOPOZ,

HwxHsasA yacTb aTMocdepbl Ha3bIBaeTCsA

+Tpornocdepa

roHocdepa

cTparocdepa

Me3ocdepa

IIpu KaKoM co/iep)KaHNH KHCJI0pPo/a B arMocepe npeKpamialTcsi 0CHOBHbIE NPHPO/HbIe
MpoLecchl - AbIXaHue, TOpeHue, THueHue

79%

21%

+16%

1%

VicTouHUKOM 00pa30BaHUsI 030Ha ABJISAETCSA

BOJA

YTJIEKWCIbIN Ta3

+Kucaopos

BOJIOPO/]

Y aep)kaHue 3HAaUUTEIbHOM YacTU TensioBou Hepruu CoJsiHIa y 3¢eMHOM MTOBEePXHOCTH
Ha3bIBaeTcH ...

+«MapHUKOBBIM 3(hPeKToM»

Pa/IM0aKTHBHBIM 3arpsi3HeHUueM

paspylieHreM 030HOBOTO CJI0ST

CTUXUKHBIM Oe/ICTBIEM

Ycunenune «napHuKoBoro 3dexra» MpPOUCXOAUT BC/Ie/[CTBHE YBe/TMUEHUsSI BHIOPOCOB ...
+ IMOKCH/Ia yTJieposia U MeTaHa

KHMCJIOPO/Ia Y BOJISIHBIX T1apoOB

as3oTa ¥ 030Ha

CBUHIL]A U Cepbl

Yraekuc/iblii ra3 Bbljie/IsieTcsl B pe3y/ibTare....

+TOopeHust

(oTocuHTe3a

WCTapeHus Bjlaru

pa3pylleHusi 030HOBOTO CJI0sT

OCHOBHBIM HCTOUYHHUKOM aHTPOMOTeHHbIX 3arpsA3HeHUH ABJ/IAETCS
TIPOMBIIILJIEHHOCTD

XUMUYecKast

+OKUraHue yriepo/co/iepikalliero TonaBa

I'maposHepreTrka

ITapuukoBbii 3¢ eKkT Bo3HHKaeT B pe3y/bTaTe ...

MCYe3HOBEHUS TPOITMUECKUX JIeCOB

+Hapy1eHus 17100aMbHOT0 SHepreTHYeCcKOro OanaHca MaaHeThl
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WCTO0/Ib30BaHKS a/IbTePHAaTUBHBIX UCTOUHUKOB SHEPIUU

pa3pyLlIeHHsi 030HOBOTO C/I0sI

TasiHMe BeUHOH Mep3/10ThI Oy/eT yCyry0/1aTh NapHUKOBBIN 3G (eKT, TaK KaK M3 OTTassBIINX
rPyHTOB B arMocdepy OyAyT mocTynars ...

+YT/IeKUCIbIN a3 U MeTaH

dbropuabl

OKCH/IbI CEepBI

OKCH/IbI a30Ta

ITo mporHo3am y4eHbIX, B pe3y/bTaTe NapHUKOBOro 3¢ (peKTa KIMMaT 3eM/Id B TeueHUe
o/mmkanmmx 50 ser ...

CTaHeT yMepeHHO KOHTHHEeHTaIbHbIM

OCTaHeTCsl HeM3MEHHBIM

+ToTernieeT

M0X0J10/1aeT

Bosblie Bcero B pe3y/ibTaTe aHTPONOTeHHOM /[eATe/IbHOCTH BbIOPAChIBAeTCH ...
(bpeoHoB

3aKKCH a30Ta

+yIJIEKUC/IOT0 ra3a

MeTaHa

B pe3ynbTaTe napHukoBoro 3¢ ¢exrTa pasorpeBaHue HIXKHHUX ¢10eB aTMochepbl NPONCXOAUT
3a cyer...

CepoBo/IopoAa

MeTaHa

OKHCJIOB a30Ta

+YT/IeKAC/IOT0 rasa

OCHOBHBIMH HCTOYHUKAMH MOCTYIUIeHUA B aTMoc(depy rasa MmeraHa sB/ISIFOTCA ...
NMYCTBIHHA M TOJIyIyCTHIHU

JIeCHble MaCCHBbI

+00/I0TUCTBIE PaliOHBI

CTeITHble parliOHbI

«ITapaukoBbIH 3¢ PexT» - 3TO0...

BO3HUKHOBeHHe B aTMoC(epe 30H C TTIOHWKeHHOW KOHLIeHTpaLyel yrieKuc/ioro rasa
pasorpeB aTMoc(epbl 3eM/IH TP W3BepP>KeHUH BYJIKaHOB

+TIOBBILLIEHUE Cpe/IHel TeMIepaTyphl 3a CUeT MOIJIolleH sl aTMoCc(epoit
VH(pakKpacHOro usmny4yeHus Harpetoi ComnHueMm 3em/u

pa3orpeB MUpoBOro okeaHa U yBeJlueHue UCIIapeHUsi BO/IbI

Hau6osb1mas KoHIleHTpalus 030Ha Hab/110/jaeTcs B. ..

Tporocdepe

+cTpaTocdepe

ruzipocdepe

Me3ocdepe

O30H B atMoc(epe o6pa3oBasica B pe3y/ibTaTe npeodpa3oBaHus

+KHCIopoia

YTJIEKHCIIOTO Ta3a

MeTaHa

asora

O30HOBBIN C/I0H 3a/iep)KUBaeT MPOHNKHOBeHNeE K 3eMHOM NTOBEePXHOCTH. ..

+ >KeCTKOro yJIbTparo/eTOBOr0 U3ay4YeHust

MSITKOTO Y/IbTPauoIeTOBOr0 U3My4YeH s

BUIMMOW YaCTH CeKTpa

VH(PaKpacHOro U3TyueHUst
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@dakKTOpoM, OrpaHMYHBAIOIIUM BEPXHUH Npe/ies )XKu3Hu 0uocdepsl, ABIAETCA ...

+ UHTEeHCUBHOE y/IbTpadroieToBoe U3iyueHne

BBICOKasi TeMIiepaTypa

BBICOKas! BI&XKHOCTh

HH13Kasi TeMriepaTypa

Hau6o/1ee onmacHbIMH /15 Ye/I0BeKa MOC/1e/[CTBUAMHU UCTOIEHUSI 030HOBOI'0 CJI0S1 ABJIAKOTCA
TICUXUUeCKHe OTKIOHeHUsI

0’KOT'H KOYKM U TJia3

+paK KOXKU Y KaTapakTa rJia3

HapyIieHuss MeTaboM3Ma

«O30HOBBIE ABIPBI» — 3TO 00/1aCTH aTMOC(EPBI C Coiep>KaHHEeM 030Ha.

+ IIOHW)KEHHbIM

TIOBBIIIIEHHBIM

pe3KHUMU Kojie0aHUSIMU COZiep>KaHus

TIOCTOSTHHBIM

Y cyry6/1eHue npo06/1eMbI HCTOLEHHUA 030HOBOTI'0 CJ/I0sI IPOMCXO/JUT B C/I€/ICTBHE ...
+YHUUTO>KEHUSI JIeCHBIX MaCCUBOB

3aXOPOHEeHUsI PA/JUOAKTUBHBIX OTXO/I0B

3a00/1auMBaHKsT TEPPUTOPUI

WCTOIIeHUS TIPUPO/IHBIX PECYPCOB

IIpu yBe/ilMUeHUH MOTOKA y/IbTPa(ro/1eTOBBIX Jiydyeil BC/IeJCTBHE Pa3pyLIeHNsI 030HOBOI0
CJ1051 yBe/IMYMBAETCSI PUCK 00pa30BaHuA y JIIO/eil

aganTalui

+ pakoBBIX 3a00/1eBaHUIA

O>KUPeHUsI

JIerouyHbIX 3a00/1eBaHN

KomO0uHanus CyxuX U MOKPbBIX 0CK/J€HHH M MOT/IOMIeHUsI KHC/IOT U KHC/I0TO00pa3yoimux
BelleCTB BO/IM3M 3¢eMHOM MOBEPXHOCTH WM HA Hed Ha3bIBaKTCA (eTcs) ...

+ KHUC/IOTHBIMU OCa/IKaMU

TIPOMBIIIJIEHHBIM CMOTOM

(hoTOXMMHUECKUM CMOTOM

TepMUUYeCKON MHBepcHel

MakcuMasibHasi pa30oBasi 4 CpeJJHeCyTOYHas Mpe/ie/IbHO J0NMyCTUMbIe KOHIIeHTPaLuu
yCTaHaAB/IMBAKOTCS A/ ...

aTMocdepHOro Bo3/yxa

BO3/yXa CTy>KeOHBIX TTOMeITeHHH

+ BO3/yXa MPOMBIIIEHHBIX 30H

BO3/IyXa JKU/IbIX TIOMeIL[eHUH

JIbIpBI B 030HOBOM CJI0€ BIIEPBbIe ObI/TH 00HAPY)KeHbI Haj|

CIIA

Poccueii

+ABcTpanuen

Anrnvei

ITo MHeHHI0 GO/TBIIMHCTBA YYEHBIX, «030HOBBIE JbIPbI» 00pa3yl0TCs B pe3y/ibTaTe
AQHTPOMOreHHBIX BHIOPOCOB

+¢hpeoHoB

JIVIOKCH/IA CephI

YTJIEKHUC/IOTO Ta3a

MeTaHa

JKuBble opraHu3Mbl, Co3/jal0lle NePBHYHOE OPraHUYecKoe BelleCTBO U3 HeOpraHuueckoro,
Ha3bIBAKTCA ...
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+ npoayneHTaMu

KOHCyMeHTaMH

pefyLieHTaMu

¢duTtodaramu

PacceuBaromias (pyHKIUs )KUBOT'0 BellleCTBA MPOSIBJISIETCS yepe3 AesiTe/IbHOCTh OPraHU3MoOB
TpOHUECKYyIO

+TPaHCIOPTHYO

YMH(OpMaI[OHHYO

KOHL|eHTPALIMOHHYIO

cpeforpeobpa3yoIIyio

K atmocdepHoMy rasy, umeroiiee 0MoreHHoe IMPOMCXO0XKAEHHE, OTHOCHTCHL. ..
+yTJIeKUCIIbIN Ta3

OKCH/] Cephl

OKCHJ, a30Ta

BOZIOPO/]

B ¢opvupoBanun KapOOHATHBIX 0CafI0YHBIX MOPO/] YYaCTBYHOT. ..
+¢opamuHudepbl

PBIOBI

JIMaTOMOBbIe BOZIOPOC/TH

TITUL]bI

K MukpoopranusmamMm, pa3/jiararwiuM opraHuueckye BellleCTBa MOYBbI C Bbljie/IeHHEeM
aMMHaKa, 0THOCSATCA. ..

+aMMOHU(PUKATOPbI

JeHUTPU(DUKATOPbI

HUTPUPUKATOPbI

a30To(UKCaTopbl

K Mukpooprannzmam, BOCCTaHaB/IMBAKIIMM HUTPUTHI U HUTPATHI 0 MOJIEKY/ISIPHOTO a30Ta,
OTHOCATCA. ..

+1eHUTpU(UKaTOPbI

aMMOHHU(PUKATOPbI

a30TO(PUKCATOPbI

HUTPOGUKATOPBI

K u3Bep)XxeHHBIM NOPO/aM, AABJIAIUMCH HCTOUHHKOM HeopraHuuyeckoro gocgopa B
KPYroBopoTe, 0OTHOCATCSL. ..

+arnaTuThbl

tdhocdopuTsl

CyJIbU/bI

KapOOHAThI

K armocdepHomy rasy, umeroiiee 6MoreHHoe MPOUCX0XK/ €HHe, OTHOCHTCH. ..
+KUCIOpPO/]

BOJIOPO/]

renmn

aproH

K razoBomy THIy KPYyroBOpOTa BeleCTB OTHOCUTCSI KPYTrOBOPOT...

Ccephl

CBUHLIA

KpeMHUS

+a3oTa

K rasoBomy THIy KPyroBOpoTa BeleCTB OTHOCUTCSI KPYrOBOPOT...

BO/IbI

cepbl
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dbocdopa

t+yriepoga

Pa3noxeHne opraHu4ecKHX BellleCTB A0 HeOPraHU4YeCcKHX B Mpoljecce KPyropopora BelecTB
OCYILLIeCTBJ/IAETCS. ..

NpoAyLeHTaMu

KoHcymeHTamu II riopsifika

KOHCyMeHTaMHu | mopsizika

+penyLeHTaMu

K MukpoopraHusMam, OKMC/IAIOIMM HOHBI aMMOHHUSA A0 HUTPUTA WIH HUTPUTA /10 HUTPATa,
OTHOCATCAL. ..

aMMOHU(UKATOPbI

a30TouKCcaTOpbI

+HUTpUPUKATOPBI

JeHUTPUGhHUKATOPBI

OJHeprus CoJIHL|a CBA3aHa pacTeHUusiMU B BHJE...

CyJ/b(UTOB

tdhocdopuTos

CUTUKaTOB

+Topda

CuHTe3 OpraHuYecKUX BelleCcTB U3 HeopraHnuecknx B Mpoiecce KPyropopoTa BellecTB
OCYILLleCTBJ/IAAETCS. ..

KOHCYMeHTaMu

pefyLeHTaMU

JeTpyuTodaramu

+1ripoayLeHTaMH1

HaumeHbI1eii aKkTUBHOCTHIO BOA000MeHa B KPYroBOpoTe BOAbI OT/IMYAOTCH. ..
aTMoc(epHas Biara

peuHble BO/ibl

TIOYBeHHasl Bjiara

+110/IIPHBIE JIEIHUKU

K ocapgounbivM nnopojam, AB/ASIIUMCA HCTOUHUKOM Heopranuueckoro ¢gocgopa B
KPYroBopoTe, 0THOCATCSL. ..

+(ochopuTel

anaTUTbI

CyJIbU/bI

KapOOHAaThI

Yriepoa B BU/ie yI/1eKHUC/I0T0 ra3a nocrynaeTr B atmocgepy B mpouecce...
perviMKalyu

+ropeHus

dboTocuHTe3a

dboTtonuza

K ocapgouHoMy THUNy KPYyroBOpoTa BeljeCTB 0OTHOCUTCH KPYrOBOPOT...
docdopa

+yraepoza

BO/IBI

KHMCJIOpOoZia

B ¢opMupoBaHNu KPeMHHCTBIX 0CaJ0YHbIX MOPOJ YUACTBYHOT...
+IMaTOMOBbBIe BOZIOPOC/IH

MeZ1y3bl

3e/1eHbl BOIOPOC/IH

MOJITFOCKA
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K cTpaHaM c 0THOCHTE/THHO CTa0M/IBLHOM JeMorpaduueckoi cuTyaiuei, 6e3 eCTeCTBEHHOTO
NPHPOCTa, OTHOCUTCH. ..

+I'epmanus

Kuraii

Anonus

Tan3anus

K cTpanam c 6bIcTpOpacTymmM Hace/1eHHeM OTHOCHTCA ...
+Hnus

YKpavHa

CILIA

®paHLys

@dakTopoM cpe/ibl, 3HAUUTETbHO M0/|aB/IEHHBIM, HO MPO/0/DKAI0IUM B/IUATH HA
AeMorpaguio coBpeMeHHBIX JII0/ieH, SIB/IAeTCH. ..

+THieBble peCcypChl

COJIHEYHas pajivaLus

5KTOMapasuThI

XapakTep paCTUTE/bHOCTU

K ucuepnaemMbIM HeB0300HOB/IsIEMbIM PeCypcaM OTHOCHTCH. ..
+yrosb

rouBa

nec

TITUL]bI

K Bujay, HaxoAA1eMycsi Ha TPaHy UCYe3HOBEHHs, OTHOCUTCH. ..
+aMypCKUH TUTD

OecKpbUIBIH royOb

CTeJl/iepoBa KOpoBa

JVKUH OBbIK

K Bujy, HaxoAsAIeMycsi Ha TPaHU UCYe3HOBEHHS, OTHOCUTCH. ..
cobosib

+IKerpaH

TapraH

Moa

K Bujy, cnaceHHOMY 4e/10BeKOM OT BBIMMPaHHUS U CTaBIIMM NPOMbIC/IOBBIM, OTHOCHUTCH. ..
+cobonb

rOpHOCTaM

KabaH

mca

Ha Teppuropun Xonepckoro 3anoBejHUKa 0XpaHAeTCH. ..
+BBbIXYXO0JIb

co60b

rara

3y0p

Ha tepputopuu CuxoT3-AJTHHCKOr0 3aM0Be{HUKA OXPaHAeTCH. ..
peuHoii 606p

+yCCYpUNCKUI TUTD

OenbIii MeBe/Ib

nowazap [Ip>xeBanbCcKoro

Ha repputopuu BopoHexcKoro 3anoBeJHMKa OXpaHAeTCH. ..
+peuHoii 606p

YCCYPUMCKUY TUTP

BBIXYXOJTb
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sowazns [IpxeBanbCKOro

K Bujy, HaxoAsAIeMycsi Ha TPaHU UCYe3HOBEHHs, OTHOCUTCH. ..
OecKpbUIBIi royOb

JTUKUH OBIK

CTeJlIepoBa KOpoBa

+aMypCKui TUTP

K Buay, ucye3HyBuieMy 1o BHHe Ye10BeKa, OTHOCHTCH. ..
BBbIXYXOJTb

+IPOHT

6u30H

Aipoda

K Bujy, uCcuye3HyBIIeMy 110 BUHe Ye/I0BeKa, OTHOCUTCH. ..
Apoda

+Tapriad

caurak

3y0p

K Buay, cnaceHHOMY 4e/I0BeKOM OT BHIMHPAHHUSA U CTaBIIMM NPOMbIC/IOBbIM, OTHOCUTCH. ..
KaMeHHasi KyHulla

Jomazb [IpkeBanbCKOro

+peuHoM eBpomeckuii 606p

OenbIii MeBeIb

Ha tepputopuy KaHJa1akicKoro 3arnoBeHUKa 0XpaHsaeTcs...
cobosib

3y0p

+rara

BBIXYXOJTb

K Buay, cnaceHHOMY 4e/I0BeKOM OT BHIMUPAHHUSI, 0OTHOCUTCHL. ..
Aipoda

TapriaH

+0u30H

JoKelipaH

K Bujy, cnaceHHOMY 4e/I0BeKOM OT BbIMHPAHHUs, OTHOCUTCH. ..
+MopcKasi BblIpa

CTeJlJiepoBa KOpoBa

cepbiid KUT

KalllazioT

Ha Teppuropuu 3anoBejHuka benosexckas Ilyma oxpansercs...
+3y0p

BBIXYXOJIb

rara

co6onb

OOuTaTe/ 4 MPEeCHBIX BO/I0EMOB He MePeHO0CsIIe 0CO/I0HeHUsI Ha3bIBAITCS
+rannohobbl

XHaHO(OOBI

KCepo(UIbHbBIMU

riuapodoOHBIMU

TepMo(oObI

KpUO(hHUIbI

Kak Ha3bIBaeTcs xu3HeHHasi (opMa pacTeHHUi, y KOTOPbIX MOYKH BO300HOB/IEHUS HAXOAATCA
BBICOKO Ha/i IOBEPXHOCTHI0 MOYBbI?

+hanepoduThI
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xame(uTOB

reMUKPUITTOMUTHI

Kpuntroputamu

TepOUTHI

IToHsATHE O OHOLIEHO3€e B HAYKY BBeJI

B.B. lokyuaeB

3. 3rocc

+K. Mebuyc

B.H. CykaueB

IlepBuuHbIe KOHCYMEHTHI NO/Iy4Yal0T JHEPTrUI0 U MaTepHUasl A/ MOCTPOeHHUsI CBOero Tesa 3a
cyer

(hoToCHHTe3a U3 HEOPraHUUECKOTO MaTepuana

repepabOTKK OCTAaHKOB YMEPILINX >KUBOTHBIX M PaCTeHUI

+cueT repepabOTKH OpPraHUUYeCcKoro BellecTBa, CO3/IaHHOTO TIPOAYIIeHTaMU

BCe OTBETHI BepHbI

Kinumakcom Ha3bIBarT

OJJHY W3 TIepPBBIX CTa/[Ui 1000 CYKI|eCCHUH

+COCTOsTHME OKOHYATe/TbHOTO0 PaBHOBECUS B X0/le CYKL|eCCUU

peasibHOe COCTOSTHUE S5KOCHUCTeMbI

BCe OTBEThI BEPHBI

OrpaHuuMBapIMM (JIMMHTHPYIOLIMM) Ha3bIBaeTcsl (PAKTOP, BETMUUHA KOTOPOTO.......cceeeveennee
6/113Ka K BBIXO/Y 3a TIpe/ie/bl TOJIEPAHTHOCTH

BBIXO/IUT 3a Ipe/ie/ibl HOpMa/IbHOU 30HbI )KU3He/eTelTbHOCTU

+BBIXO/IUT 3a Tpe/ie/ibl ONTUMyMa

HaXO/IUTCS B Tpejjesiax ONTUMyMa

IInmeBas nens — 3T0

3aBHCUMOCTb XUILHUKA OT ’KePTBbI

+T10C/1IeJ0BaTeIbHOCTh OPTaHU3MOB B COOOII[eCTBe, KaXK/bIM 3/IeMEHT KOTOPOMU SIB/ISI€TCS TTUIIEHN /1St
C/IeyIOLIero ieMeHTa

T0C/1e[10BaTe/IbHOCTD MTPOXO0XKAEeHHS THILU 110 MULLeBapUTeIbHOMY TPaKTY
TI0C/Ie/]0BaTeIbHOCTb XMMUYEeCKUX peakl|ii, TPOUCXOJSIIMX B MTPOLiecce MUTaHUs
ITpouecc 3aKOHOMEPHOH MOC/1e/J0BaTe/IbHOIM CMeHbI OJHUX 0HOreo1eH030B JPYyruMH
Ha3bIBaeTCs

rOMeoCTa3oM

+cyKleccuen

camoperyJisLuen

apomopdo3oM

Bupbl, He mepeHoOCAIHE H30BITOUHOTO YB/IA)KHEHHUS, HA3bIBAKTCHA

raninohoobl

XHaHO(OOBI

+KCepo(UIbHBIMU

TepMO(OObBI

KPUO(UIIBI

Kak Ha3biBaeTcs xu3HeHHasi (JopMa pacTeHUH, y KOTOPBIX MOYKH B0300HOB/IEHUA HAXOAATCSA
BBICOKO Ha/i IOBEPXHOCTHIO MOYBbI

+¢aHepouUTEI

xame(UTbI

reMUKPUNTODUTHI

KpUnrohutramu

TepopUTHI
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Canpo@duTHBIE 0PraHU3Mbl, KOTOPbIE Pa3/IaraiT Te/ia MOrHOIINX PaCTeHUH U )KMBOTHBIX, a
TaK)Ke UX NPWKU3HEeHHbIe BbiiesieHus ((pekasiuu, Mo4ya), Ha3bIBAKTCA
Mpo/ylieHTaMu

+penyLeHTaMu

TepBUYHbIMU KOHCYMeHTaMU

BTOPUYHBIMHA KOHCYMEHTaMH.

LMpKy/AALUs XMMAYECKHX 3/IEMEeHTOB a0MOTHYECKOr0 MPOUCX0KAeHHUsI, KOTOPbIe MONajaloT
U3 OKpY)Kamouieil cpeAbl B OpraH1u3Mbl M M3 OPraHU3MOB B OKPY)KaIoLIYI0 cpeay —
TpaHCIUpaLys

MUHepam3aLus

ouotpanchopmarius

+0UoreoXuMHUECKHe LIUKJIbI.

K perputodaram oTHOCATCS

MHUKDPOOPTaHW3Mbl

HacekoMble

yepBU

+BCe OTBeThI BEPHBI

ABTOTPO(BI MO/Iy4aOT HEOOXOUMYIO /ISl )KU3HE/|eATeTbHOCTH SHePruio
riepepabaThIBasi OpraHMUeCKHe BellieCTBa, CHHTe3UPOBaHHbIE IPYTUMH >KUBbIMUA OPraHU3MaMH
+TI0T/I01]asi COJTHEUHYH0 SHEePTUi0 UM UCTIO/b3Ysl MOTeHMA/TbHYI0 SHEPT U0 HEKOTOPBIX
HeopraHUuueCcKUX CoeuHeHUM

noeziasi AeTpUT

K >3paduueckum dakTopam oTHOCATCSA

MPO/I0/DKUTE/ILHOCTD JJHSI U HOUU, pesibe) MeCTHOCTH

COJTHEUHBIN CBET, TeMIepaTypa, BIa’KHOCTh

+COCTaB ¥ CBOMCTBA MOYB

BePHBIX OTBETOB HET.

ITlepBu4yHas cyKueccus

+mpotiecc (OPMHUPOBAHKS U Pa3BUTUSI SKOCUCTEMbI Ha He3ace/leHHOM MecTe
BOCCTaHOBJIEHUE SKOCHCTEMbI, paHee CYIeCTBOBAaBILIel Ha Orpe/ie/ieHHOW TeppUTOPUU
JJTUTe/TbHBIN TIPOL[eCC aJ|aTTal[ii K HOBBIM YC/IOBUSIM BHEILITHEH cpefibl

3a0aHusi Ha MHOJCecmeeHHbilll 8b160p
Bbibepume HeCKo/IbKO NpasuibHbIX 6APUAHMO8 omeema
KoHcymeHTaMu AB/IAOTCA. ..
+KOTIBITHBIE
+3eMHOBOJHbIE
[UaHOOAKTPUH
xemobakTepuu
3e/IeHble BOJIOPOC/TH
B MuHepanu3anuy opraHMyecKUx BelecTB M0YBbI IPUHUMAKT yUYacTHe...
+I0XK/IeBbIe UEPBU
+canpoduTHbIe TPUOBI
3eMJIepOVKU
JTMYMHKY KaryCTHOW OesIsTHKH
OprOXOHOTHE MOJITFOCKH
KiumakcHoe co001ecTBo XxapaKTepu3yeTcs. ..
+OTHOCUTEJILHO ITOCTOSTHHOM NPOAYKLIen
+cbanaHCUpOBaHHOCTHIO KPYTOBOPOTA BelLeCTB
OOJIBITIIM TTPUPOCTOM GUOMACChI
HEeYCTOWUYUBBIMU MEXITOMY/ISILIMOHHBIMU CBSI3SIMU
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yBeJIMueHreM BHUOBOTO pa3Ho00pasust

K ¢aykTyanuoHHOMY THIy JUHAMHKH 3KOCHCTEM OTHOCATCA. ..
+TI0roIUYHOe U3MeHeHre YMC/IeHHOCTH TIOMYJISILAN
+U3MeHeHre YPOXKalHOCTH CeMsiH Ay0a yeperryaToro
3apacTaHue BojjoeMa

BOCCTaHOBJIEHHe Jieca IocJie rmoXkapa
3abosilauviBaHMe JTyra

B cocTaB OuMoIjeHO03a BXOAAT. ..

+¢uToLeHo3

+3001]eHO03

TUPOTOT

spacdoTor

KJTIMaTOTI

IIpoayueHTaMu ABIAIOTCA. ..

+1MaHOOaKTepUn

[IUISTIOYHBIE TPUObI

TIJIOCKKE YepBU

BUPYChI TPUITIIA

+cepobakTepun

K cykueccHOoHHOMY mpoLecCcy OTHOCATCA. ..
+3apacTaHue BoJoeMa

+BOCCTaHOBJ/IEHHUE Jieca IocJie rmoXkapa

e)KerojHoe 3MeHeHHe MepBUYHON MPOAYKLUHA B SKOCUCTEME
cMeHa eHodas Ha TIOUMEHHOM JIyTy

KoJsiebaHMsT YMC/IEHHOCTH JIOMUHAHTOB B OMOL[eHO3e
JIro6as ’kocucrema...

+XapaKTepu3yeTcs TOTOKOM SHepPruu
XapaKTepu3yeTcs OTCyTCTBHeM 0OMeHa BelllecTB
SIBJISIETCS 3aKPBITON

+COCTOUT U3 Pa3HBIX 37IeMEHTOB

COCTOWT U3 OAMHAKOBBIX 37IEMEHTOB
KoHcymeHTaMu AB/IAIOTCA. ..

xeMobaKkTepuu

Oypble BOIOPOCTH

L[MaHOOAKTPUU

+pacTeHue-TIapa3uT MeTPOB KPeCT

+pyKaBUMHHbBIE TPUOBI

IIpocTpaHCTBeHHas CTPYKTYypa 3KOCUCTEM XapaKTepHu3yeTcs TAKUMHU MOHATHAMH KaK...
LIeHOTIOMY JISALUSI

CYKILIeCCHst

+MO3au4YHOCTb

+SIDyCHOCTb

skoburomopda

BuoneHo3b1 yCTOHUYHMBBI €C/TH OHH 00/1a/1a10T. ..
+BBICOKMM OHOpa3HooOpa3uemM

+CJIOXKHBIMU CETSIMU TTUTaHUS

HU3KUM Oropa3Hoobpasrem

KOPOTKHMH LIeTISIMU TTUTaHUS

OTCYTCTBHEM MEXITOMY/ISILIMOHHBIX CBsi3ei
buoreouneHo3om ABASKOTCA. ..

+moliMeHHast ybpaBa
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+COCHSIK JIMIIaHUKOBBIN

aKBapuyM

T10/1ypa3pyLIeHHbIN [TeHb

KOCMHYeCKHM KopabJib

K 0MoreHHBIM Bell[eCTBAM OTHOCATCH. ..

+U3BECTHAKU

+KaMeHHBIU yToJb

TM0/13eMHbIE BO/[bI

BO/Ibl TOPSIUMX MCTOUHUKOB

recyaHble [JIOHbI

Hau6o1b1mmii CTOK yrjiepoja MpOUCX0AMT B...

+TopsAaHbIX O0I0Tax

+necax

My CTBIHSX

caBaHHax

CYXO/IO/IbHBIX JTyrax

ITepe/ioMHBIe TEePHO/bI B Pa3BUTHH 0H0C(epbl MPOU30IILIH TOr/Aa, KOrja...
cojlep’kaHre KMCI0po/ja COCTaBuIo 0koo 1%

+KOHL[eHTpaLus Kuciopoga gocruria 10 %

+TIOSIBUJIUCh TTOKPBITOCEMEHHbIE pPaCTeHHUs

TOSIBUWINCH T1epPBble )KUBOTHbIE

TIOSIBUJIUCH TIePBble HACEKOMbIe

IIpu gocTHKeHNH KOHLIEHTPau Kucaopoja B atMocdepe 10 % ot coBpeMeHHO# C03/a/THCh
yC/10BHS 4. ..

+0CBOEHUSI OpraHrM3MamMu CyLln

+o0pa3oBaHus 030HA

TIOSIBJIEHHSI TIEPBBIX a39POOHBIX OPraHU3MOB

BO3HUKHOBEHHUSI MHOTOK/IETOYHOCTH

HayvaJsia rpotjecca (poTOCHHTe3a

B cocraBe xuBoro BeiecTBa 0mocgepsni npeod/1ajal0T TaKue XHMHYECKHE 3/IEMEHThI, KaK...
cepa

KPeMHHMI

+KHUCIOpPO,

docop

+BOZIOPO/,

Cpepooopa3syromas GyHKIHsA )XUBOT0 BellleCTBa MPOSAB/IAETCA B. ..
yBe/TMUeHUM Te0XUMHUUYeCcKOl SHepruu

riepeHoCce SHepruu B pe3yJibTaTe MUTPALUU MTHUL]

obpa3oBaHUM 3aie)Kel TOPIOUHX UCKOTTaeMbIX

+TI0/1/Iep>KaHUM TTapaMeTPOB MPUPOIHOU CPe/ibl B OTHOCUTE/TBHO CTaOM/IEHOM COCTOSTHUN
+TI0BBILIIEHUM CO/IeP>KaHUsT YTIeKHUC/IOTO ra3a B IPUTNIOUBEHHOM C/10e aTMOC(hephI
Hau6o/1ee cymecTBeHHYH PO/ib B OCYIL€CTB/IEHHH /IeCTPYKTUBHOU (QyHKI[UM )KUBOTO
BellleCTBa UIPaloT...

O/ITHOK/IETOYHbIe BO/IOPOC/IU

+TpUOBI

BBICIIIE PACTEHUS

+MHUKpPOOPraHH3Mbl

MJIEKOTTHTAIOLLIHEe

Ilpu aocTHKeHMU KOHLIEeHTpanu Kucaopoja B atMocgepe 0 % ot coBpeMeHHOH CO3[a/INCh
yYC/1I0BUA JJIA. ..

+0CBOEHHs1 OpraHU3Mamu CyIIH
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+o0pa3oBaHus 030HA

TIOSIBJIEHUSI TIePBbIX a39POOHBIX OPraHU3MOB

BO3HUKHOBEHUSI MHOTOK/IETOYHOCTH

Hayasia npotiecca (poToCHHTe3a

K 6uokocHbIM BemecTBaM 0uocepbl OTHOCATCH. ..

+I104YBBI

+OKeaHHUeCKHe BOJbI

JKUBbIE OpraHU3Mbl

TOpHbIe TIOPO/IbI

)Kesie3Hble pyZbl

KoHueHTpannoHHas ()yHKI[UsA )KMBOT'0 Bell[eCTBA MPOSABJISIeTC B...

CMeHe 3KOCHUCTeM

+yBeJIMUeHUH re0XUMUUYeCKOl SHepruun

+00pa3oBaHUM 0CaJJOYHBIX N3BECTHIKOB

CTPOUTE/IbCTBE PAKOBUH MOJITFOCKOB

+U3MeHeHWH CO/lepyKaHusl YIIeKMCIOoro ra3a B atMocdepe
KoHueHTpannoHHas ()yHKI[UsA )KMBOT'0 Bell[eCTBA MPOSABJISIETCA B...
+yBeJIMUeHUU COZlep>KaHUsI TsDKeNbIX MeTaslyIoB B TeJlaX paCTeHUi 10 CPaBHEHUIO C COJep)KaHueM
HX B MOYBax

+13MeHeHWH CO/lepyKaHusl YIIeKMCIOoro ra3a B atMocdepe

+00pa30BaHUHM 3a/Ie)Keli TOPIOUMX UCKOTIaeMbIX

nipeoOpa3oBaHUM PU3NKO-XUMUYECKUX ITapaMeTPOB CPe/IbI

TiepeHoce SHePryu B pe3y/ibTaTe MUTPALIUX TITHIL]

OCHOBHBIMH YHepreTUYeCKMMH pecypcaM B HacTosiiiee BpeMs AB/ISITCA. ..
+He(Thb

BO/IOPO/IHOE TOTI/IMBO

Topéh

tra3

OUMOTOIUIMBO

B crpanax JIaTHHCKOW AMEpPUKH 0CHOBHBIMH KYJ/JIbTyPaMH, NMPe06,/1a/JalolUMH B IUILEBOM
panoHe HaCe/IeHHs], AB/IAITCA. ..

TIIeHULIa

puc

+cacosnb

+0aHaHbI

KYKypy3a

B crpanax FOro-BocTouHoi A31MH 0CHOBHBIMH NPO/JYKTaMH MUTAHUA, IPe00/1aJaloluMH B
NMHILEeBOM paljHoHe Hace/IeHHs, AIB/IAIOTCA. ..

TIIIeHNLIa

roBsiiiHa

+puc

KYKypy3a

+MOpernpoAyKThI

B Poccuu 0CHOBHBIMM KYJ/IbTYPaMH, MPe00/1afjal0iiiMH B NMUIIEBOM Palji0He HaceIeHusl,
SIBJIAIOTCSAL. ..

+TIIIIeHULIA

+KapTodesb

OaHaHbBI

600661

KYKypy3d
HOCJ’[EACTBI/IHMI/I KHC/I0THBIX ﬂO)KI[Ei;[ ABJIAKOTCA...
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+TI0BpeXX/ieHe paCTUTeIbHOT 0 IIOKPOBa

TOSIB/IeHHe 030HOBBIX JbIP

ocyieHre 600T

yBerueHue pacTUTe/bHOU MPOAYKLUN

+U3MeHeHHe KUCIOTHOCTH TI0YBbI

OCHOBHBIMH «IITAPHUKOBBIMU ra3aMu» ABJ/ISIIOTCA. ..
+MeTaH

KHUCJIOTHBIE TyMaHbl

KHUCJIOPOZ,

TIbLTb

+IUOKCHUJ, yTepoja

IToc/ieaCTBUAMHU MCTOILEHHS «030HOBOI'0 C/1051» /i/Ifl YeI0BeKa SIB/ISII0TCA. ..
yBeJIMueHre urc/a 3abosieBaHuii TyOepKyie3om
TMOBBILLIEHVE UMMYHUTETa

TIOBBILIIEHNe BEIPaOOTKY BUTaMHHA /]

+yBenMueHe yKc/a 3a00/1eBaHU PAKOM KOXKH
+yBenMuyeHHre yncia 3abosieBaHUi KaTapaKToM r1a3
IlepBbie aTOMHBIE 00MOBbI OBI/TH COPOIIIEHBI HA TOPO/AA. ..
Toxkuo

Nokorama

+Haracaku

+Xwupocrma

Kwuoto

Hau6onbmmm 6uopa3Hoo0pasueM 0T/IMYAIOTCS. ..
+KOpaJlIoBble pUQBI

TaeXXHble jieca

TIPeCHOBO/IHbIE PEKU

+TpornunyeckKue jeca

CaBaHHBI

Hau6o/1b1mmii BK/1aJ] B pa3BUTHE «ITAaPHUKOBOro 3¢g¢exkTa» BHOCAT. ..
+CIOA

Bpasunus

Kurait

ABgcrpanus

+cTpanbl EBpoTrib

K 3Heprernueckum pecypcam, 06pa3yomumMcs B Mpoiecce KPyropopoTa yrjiepoja B
ouocdepe, oTHOCATCH. ..

+HedTh

M3BECTHSK

anaTUTbI

CJIaHIbI

+Topd

KpynHeimmmMu MeranojiucaMy MUpa sIBJSOTCS. ..
Momnpeasnb

+Tokuo

+Hpro-Mopk

Ocno

[Tapmx

B «30Hy ro/sioga» B COBpeMeHHOM MHpe BXOAAT CTPAHBbI...
Bocrounoi EBporibl

+Adpuku
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+HOro-Bocrounon Asumn

3anagHol EBporibl

CeBepHOl AMepUKH

B3anMooTHoOIIEHUS 110 TUILy KOMMEHCa/IM3Ma XapaKTepHbI AJIA...
+/IbBa U TMEH

+KUTa U YCOHOT'MX pPauykoB

BOJIKA U 3aMlja

HOCOpOra U MTHL

pakKa-oTIlle/IbHUKA U aKTUHUU

IToBegeHUeCKMMHM ajanTalMAMH PacTeHUH K 3acyxe sIBJISAITCA. ..
+yMeHbllIeHre Unc/a YCThUI]

CUHTE3 OCMOJIUTOB

+KOPOTKUW OHTOTeHe3

peAyKLYsi KODHEBOW CUCTeMbI

+TIepexoZ; B COCTOsTHUAE TUTI00103a

HeliTpanbHbIMH K /I/IHE AHS PaCTeHUAMH SABJIAIOTCA. ..
+KapTodesb

POXb

ropuuiia

TOMar

+TIIIIeHULIA

AHaToMmo-Mop¢o10ruuecKUMH afanTalUsMU PacTeHHH K 3aCyll/IMBbIM yC/I0BUAIM CPefbl
SIBJISIIOTCAL. ..

+omnylleHHblIe TUCThs

+TOJICTasi BOCKOBasi KyTHKYJIa

yBe/rueHue repuo/ia OHTOreHe3a

LIMPOKast TMCTOBAs MIaCTUHKA

pelyKLvsi KODHEBOW CUCTeMbI

B3anMoOTHOIIEHHUS 110 TUMY XUIHUYECTBA XapaKTePHBbI AJIs...
+0epKyTa ¥ MOJIeBKU

TEePMUTOB U OaKkTepuii

+BOJIKa U 3aiilia

JUChI U 610X

aKyJibl U pPhIO-TIpUIATIAI

K 3n11300X0pHBIM pacTeHUsIM OTHOCATCA. ..

KJIeH aMepHUKaHCKUU

+10myx 60/BIION

+yepezia Tpexpas/esibHasi

psibriHa 0OLIKHOBEHHAst

TIO/IOPOKHUK OOJIBIIION

K cTed6/1eBbIM CyKKY/IBHTaM OTHOCATCH. ..

+KaKTyC

+MoJiouai

BOZIOKpac

6a06ab

aznos

K nosie3sHOHeHTpaIbHBIM B3aUMOCBA3AM (+0) )KMBbIX OPraHU3MOB OTHOCATCH. ..
+Hax/1e0HNUECTBO

KOHKYpPeHLIUsI

+KBapTUPAHTCTBO

cumbro3
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rapasuTr3M

B3auMO00THOLIEHHSA 110 TUITY CMMOH03a XapaKTepPHBI JJIAl. ..
+MypaBbeB U T/eu

+pakKa-oTIlIe/bHUKA U aKTUHUU

JbBa U THeH

nocsi v 6enku

BOJIKa U 0J10X

J1ss rurpopUTHHIX pacTeHUui XapaKTepHbl...
HEeMHOT 0UYHC/IeHHbIe, IPUTIOJHSThIE YCThULA
+MHOTOUKC/IeHHbIe, YT1yb/ieHHbIe yCThHULa

MeJIK/e, UelllyeBU/IHbIe JIUCTOBbIE MJIACTUHKU
MHOT'OC/IOMHBIN 3MHUJePMUC C TOJICTOM KYTHUKYJION
+00/IbILIMe Y TOHKHE JIMCTOBBIE TIACTUHKU

K rpynmne HUTPoGUIbHBIX PACTeHH OTHOCATCA. ..
BOZIOKpAacC JIATyLIauynii

e>ka cOopHast

+KparuBa JByZOMHast

+Mapb Oeast

MSAT/IMK JIyTOBON

K B3aumomnosie3HbIM B3aIMOCBSI35IM (+ +) )KMBBIX OPraHU3MOB OTHOCSATCH. ..
+MyTyaausm

XUILIHAYECTBO

+cumbuo3

KOHKYPeHLUsI

rapasvTH3M

+COTpygHHNUYECTBO

Ha3zemHo-B0o3AyIIIHasA Cpe/ia XU3HU XapaKTepPU3yeTcH. ..
TOCTOSIHCTBOM TeMI1epaTypbl BO3Zyxa

+HU3KOM BIaXXHOCTbIO BO3/JyXa

+HU3KOM TMJIOTHOCTBIO BO3/lyXa

+BBICOKOW MHTEHCHUBHOCTBIO CBeTa

HU3KOW MHTEHCUBHOCTBIO CBeTa

K rpynmne HeKTOHHbIX OPraHHU3MOB OTHOCATCA. ..
MeZ1y3bl

+KUTHI

ryoKu

MOJUTFOCKU

+KaibMaphbl

K rpynmne njiaHKTOHHBIX OPraHU3MOB OTHOCATCA. ..
ryoKu

+BeC/IOHOrMe pauku

CKaThbl

+Meny3bl

Jenb(QUHbI

K rpynmne rufpo()uTHBIX pacTeHH OTHOCATCAL. ..
+3/104es1 KaHaJCKasa

+KyOBILIKa >KenTast

T0JIbIHb TOPbKas

JIAaH/IBIIIT MalCKUM

3eMJISIHHKA JleCHast
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OCHOBHBIMHY NPUHIIUIIAMH B 5)KOHOMHYECKOH OLleHKe NPUPOAHBIX PeCypCoB AB/ISIOTCA
MOAXO/BL...

aNbTepHaTUBHbBIN

+00BbEeKTUBHBIM

PEeHTHBIN

+3aTpaTHbIN

CyOBEKTUBHBIH

K ucyepniaembIM NpUPOAHBIM pecypcaM OTHOCATCH. ..
+>XUBOTHBIN MUP

COJIHeYHasl SHeprus

SHeprus BeTpa

+Hegpa

SHeprusi MOPCKUX MPUIMBOB

K B0300HOB/IsIeMbIM IPHPOAHBIM pecypcaM OTHOCATCHL. ..
+TIpecHas BoZia

+UUCTBIN BO3AYX

MeTa/lJIMYeCKoe MUHepaabHOe ChIpbe

VICKOIIaeMoe TOIJIUBO

HeMeTa/lJINYeCKOe MUHepabHOe ChIpbe

K HeB0300HOB/IsIeMbIM NPUPOAHBIM Pecypcam 0THOCATCH. ..
YUCTBIN BO3AYX

TIpecHasl Bozia

+MeTal/In4eCcKoe MUHepaJbHOe ChIpbe

+1CKoIlaeMoe TOI/IMBO

IJI0ZJ0PO/JiHas TOYBa

K MuHepa/ibHBIM pecypcaM OTHOCATCH. ..

+pyAHOe ChIpbe

+HepygHoe CbIpbe

IIPOMBICJIOBBIE )KUBOTHbIE

reoTepMasbHasl SHeprus

SHeprusi MOPCKUX MPUIMBOB

K HencuepnaeMbIM NpUPOAHBIM pecypcaM OTHOCATCH. ..
pacTUTeIbHbIA MUD

HeJpa

+3Heprusi MOPCKUX MPU/IMBOB

+COJIHeYHast SHeprus

JKMBOTHBIA MUD

K HencuepnaeMbIM NpUPOAHBIM pecypcaM OTHOCATCH. ..
VICKOTIaeMoe TOIJTUBO

+3Heprus BeTpa

+3Heprus TeKyuei Bo/bl

MeTa/lJIM4eCKOe MUHepabHOe ChIpbe

HeMeTa/l/InuecKoe MUHepaabHOe ChIpbe

K 0uosiornuecKkum pecypcam OTHOCSTCS. ..

+Ky/bTYpHbIE pacTeHUsI

reoTepMasbHasi SHeprus

SHeprusi MOPCKUX MPU/IUBOB

HeMeTa/lJINYeCKOe MUHepabHOe ChIpbe

+IIPOMBIC/IOBBIE KUBOTHbIE

JeATe/IbHOCTH M0 00pPAIeHUI0 C ONACHBIMH 0TX0/AMH MO/|/IeKHT. ..
OrpaHWuUeHuIo Ha TeppuTopun PP
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+BBITIO/THEHHIO TPeOOBaHMI OXPaHBI 3ZI0POBbS YelloBeKa
+/IML€H31UPOBaHNIO

5KOJIOTUUeCKOM IKCIepTr3e

3aripeLleHurro Ha Tepputopun PO

OCHOBHBIMH NNPUHIUIIAMH B Y)KOHOMHUUYECKO# OLleHKe NPUPO/{HbIX PeCypPCOB SIB/ISIOTCH
MO/JX0/bL...

anbTepHaTUBHbBIN

+00bEeKTUBHBIM

PEeHTHBIN

+3aTpaTHbIN

CyOBEKTUBHBIH

K B0300HOB/IsIeMBbIM IPHPOAHBIM pecypcaM OTHOCATCHA. ..

+TpecHasi Bozia

+UUCTBIN BO3AYX

MeTa/uInyecKoe MUHepaibHOe ChIpbe

MCKOTIaeMOe TOTI/IUBO

HeMeTa/yInyecKoe MUHepaabHOe ChIpbe

K MuHepa/ibHBIM pecypcaM OTHOCSITCA. ..

+pyaHOe ChIpbe

+HepygHoe CbIpbe

TIPOMBIC/IOBbIE )KUBOTHBIE

reotepMasibHasi SHeprust

JHEPrusi MOPCKUX MPUTMBOB

CBs13aHHBIN a30T, HCM0/Ib3yeMblil B 0nocdepe, obpasyercs

+B pe3y/ibTaTe CBSI3bIBaHMSI a30Ta BO3/[yXa HEKOTOPLIMU OaKTepHUsIMU W CHHE-3e/1IeHbIMU
BO/IOPOCTISIMU

+TIpY TPO30BBIX pa3psiiax

TMIPY CUHTe3e U3 a30Ta BO3/lyXa Ha MPOMBIIIJIEHHBIX TIPe/NPUSTHIX

BCe yTBep>K/leHUs BepHbI

K napHMKOBBIM ra3aM OTHOCAT

asor

+IUOKCH, yriiepoja

KHCJIOPOJ

+MeTaH

ITo ¢u3nuecKUM NPUPOAHBIM YCIOBUAM BbIIe/ISIOT reocgepbl 3eMIn
+atmocdepy

+ruzpocdepy

+nutocdepy

buochepy

Bbi0epuTe xapakTepHbIe 0CO0EHHOCTH MPUCYIIIH JKUBOMY BEIIECTBY..ccvesrercseenes
+orpomHasi CB0OO/[Hasi SHeprusi

HU3Kast CBOOOIHAs SHEPTHUsT

+BbICOKasi CKOPOCTb MPOTeKaHUsi XUMUUYEeCKUX TPOLIeCCOB

HU3Kasi CKOPOCTh MPOTEeKaHUsI XUMUYeCKHX TIPOL{eCCOB

+CUiararolgye ero XuMuueckre coeIiHeH s], TJIaBHeNIIIMMU U3 KOTOPBIX SIBISIFOTCS OesTKy,
YCTOWYMBBI TOJIBKO B )KUBBIX OPraHW3Max

+CylllecTByeT Ha IulaHeTe B (hOpMe HelpepbIBHOTO uepe/ioBaHus MIOKOJIEHUH
+71J151 Hero XxapakTepHO Ha/Myue 3BOJIFOLJMOHHOrO Mpoliecca

11 Hero XapakTepHO OTCYTCTBHMe 35BOJIFOLJMOHHOTO Tpoliecca
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3adaHus Ha ycmaHoeneHue npasuibHOU hociedosameabHOCMU
YcmaHnosume nocnedosamenbHOCMb
Pacnosio>xute 30HbI THAPOOHOChepHI 0 MHTEHCHBHOCTH CBeTa HAYMHAsK C HAMMeEHbIIeH
1. doTochepa
3. adotocdepa
2. pucdoTocdepa
IpasunbHbili omeem: 1, 2, 3
Pacnoio)xure B moc/ieoBaTe/IbHO 30HbI OMocdepbl HAYMHAA C HU3Y:
1. Tponobuochepa
2. mapabuocdepa
3. 0J10Bas 30Ha
4. anbTobnochepa
IpasunbHbili omgem: 1, 2,4, 3
Pacno/io)kuTe MpUpPOAHBIE 30HBI B MOPA/KEe YBe/IMYeHHs BbICOTHI HA/| YPOBHEM MOPSI:
. TPONTUYECKUH JIeC
. Talira
. TIOJISIPHBIE JIb/TBI
. anbIUICKKe JTyTa
. CMelLlIaHHBIN J1ec
IIpasunbHbili omeem: 1, 5, 2, 4, 3
Pacno/io)kuTe 30HBI MOPCKOT'O /HAa B MOPSIAKe YBe/IMUeHHUSs TJTyOUHBI:
1. abuccainb
2. 6aThanb
3. cybnuropanb
4. ynpTpaabuccanb
IpasunbHbili omeem: 3, 2, 1, 4

UGB WN -

3adaHus Ha ycmaHoe/sieHue coomseemcmeus
Ycmanosume coomeemcmaue
CooTHecure BeIeCTBd U UX XdPAKTEPUCTHUKY:

1) KocHoe BemjectBo | 1) co3maercsi B 6Mocdepe 0/HOBPEMEHHO XUBBIMUA OPTaHU3MaMH U
KOCHBIMM TpOL{eccaMH, Npe/iCTaB/IsAs CUCTeMbl AMHaAMUYeCKOro
paBHOBECHS TeX U JPYTUX

2) buorenHoe 2) co3faetcs ¥ riepepabaThIBAeTCs KU3HBI0, COBOKYITHOCTSIMH JKUBBIX
BeLeCTBO OpraHu3MOB.
3) bruokocHoe 3) COBOKYITHOCTh TeX Bell[eCTB B briocdepe, B 06pa3oBaHNM KOTOPBIX
BeI|eCTBO )KUBBIE OPraHU3Mbl He yUacCTBYIOT

IpasunbHbili omgem: 1-3; 2-2; 3-1

CooTHecuTe:
1) akBabuocdepa 1) obnacTh MOpeli U OKeaHOB
2) mapuHoOHocdepa 2) KOHTUHEHTa/IbHbIE, TJIaBHBIM 00pa3oM, TMpecHbIe BOJbI;

IpasunbHbili omgem: 1-2; 2-1
CooTHecuTe ()YHKIIHM JKHBOI'O BelllecTBa 0nocgepsr:

B I1porecce (l)OTOCI/IHTEBa, d TaK)Ke BCeEMHU DACTEHUAMU U )KUBOTHBIMU,
BbIJI€/TAOIIMMHA YFHEKHCHBIﬁ 'a3 B pe3yJ/ibTaTe AbIXdHUA

1) KOHLIEHTPallMOHHasd 1) OCYyLIeCTB/IAETCA 3e€/IeHbIMU PACTeHHUAMM, BbIACTAOIIMMA KUC/I0PO/,

2) broxumMHUUecKas 2) BbIpa)kaeTcsi B XMMUUeCKUX MpeBpall{eHUsIX BeleCTB B MpoLecce

BerlectBa. C JaHHOM (QyHKL{MeN CBsA3aHO (POPMUPOBaHUE KeJle3HbIX U
MapraHIeBbIX py/i, U3BECTHSIKOB U T.II.

JXU3HeJeAaTe/IbHOCTH. B pe3y/jbTaTe 06pa3y1-OTC$I COJIH, OKHUC/IbI, HOBbIE

123



3) buoreoxuMUueckor | 3) TIPOSIB/ISIETCS B CTOCOOHOCTH >KUBBIX OPraHW3MOB HaKarliBaTh B

JlesiTeIbHOCTH CBOUX TeJlax MHOTHe XUMHUeCKUe 37ieMeHThI (Ha TIepBOM MecTe —
yeJioBeKa yT7IepoJi, CPeJJ MeTaJIJIOB - KaJIbLUH
4) razoBas 4) oripeienisieTcsi KaKk pa3MHOKeHHe, POCT U MepeMellieHre B

NIPOCTPaHCTBe JXUBOT'0 BelljecTBa. Bce 3TO MPUBOAUT K KPYTOBOPOTY
XMMHUYECKHUX 37IeMEHTOB B TIPUPO/ie, UX OMOreHHOW MUTpalvn

5) OKHCUTEeNBHO- 5) cBsi3aHa ¢ 6MOTeHHOM MUTpalell aTOMOB, MHOT'OKPATHO
BOCCTaHOBUTe/bHAst yCU/IMBAIOLL[eCsT TI0/] BJIUSIHUEM XO3SICTBeHHOM /lesITeTbHOCTH
yeJioBeKa

IpasunbHbili omeem: 1-3; 2-2; 3-5; 4 -1; 5-4
CooTHecHTe npaBu/a:

1) 'norepa 1) «B npezenax BUa WK JOCTaTOYHO OJJHOPOAHOM I'PYMIbI O/IM3KUX BUIOB
JKUBOTHBIE ¢ O0Jiee KPYIMHBIMU Pa3MepaMy TeJla pacrlipoCTpaHeHbl B 6osiee
XOJIOIHBIX 00JIaCTSX CBOETO apeasia Wid B ropax»

2) Beprmana | 2) «¥Y >KMBOTHBIX, OOMTAIOIIUX B O0/Iee BJIaXKHOM M ITPOXJ/IaIHOM KMMare, 6osee
TeMHast TUTMEeHTALIUs TeJla»

3) Annena 3) «UeMm xoJi0[jHee yC/I0BUS B apeasie, TeM KOpOUue KOHEUHOCTH Y TelJIOKPOBHBIX
JKUBOTHBIX M O0jIee KOPOTKOEe ¥ KOMITaKTHOE Tej10. MHOTHe BBICTYMAOIIHe YacTh
Terna (KOHEUHOCTH, XBOCT, YIIIM) CTAHOBSITCSI TEM MEeHbLIIe U KOpoue, a TeJlo TeM
MacCrBHee, yeM X0JI0ZiHee KIIUMaT».

IpasunbHbili omgem: 1-2; 2-1; 3-3

CooTHecuTe:
1) 3aKOH KOHCTAaHTHOCTH 1) I'ayse
2) 3aKOH KOHKYPEHTHOT'0 WCK/IIOUeHusI 2) endopp
3) 3aKOH TOJIEPAHTHOCTHU 3) JIubux
4) 3aKOH MUHUMYMa 4) BepHazackuii
5) npaBUJIO MHULIEBOW KOPPe/sILuU 5)YunHn—03Bapze
IpasunbHbili omeem: 1-4; 2-1; 3-2; 4 -3; 5-5
CooTtHecuTe:
1) oiviH B/ HamajaeT Ha BU/I-)KePTBY, KOTOPbIM OH MUTAETCS 1) KonkypeH1us

2) 0[IViH B/, - UCTIbITBIBAET yTHeTEHHE POCTa U Pa3MHOXKeHus1, a Apyroi | 2) HeliTpanusm
BU/I, HA3bIBAEMbIM UHTHOMTOPOM, TaKUX HEYZ0OCTB HE UMEEeT

3) oba BH/ja He3aBMCUMBI M He OKa3bIBAIOT JIPYT HA /IpyTra HUKAKOTO 3) XUII[HAYeCTBO
BJIUSIHUS.

4) KaXXIbli U3 BUZIOB OKa3bIBaeT Ha /IPyroi HebOmaronpusTHoe AelicTBre. | 4) AMeHCaM3m
Buzpl conepHUYaOT B MOMCKaX MUILLM, YKPBITUM, MeCT K/IaJKU SIUL] U T.

.
5) KaXK/Ibli M3 BU/IOB MOXKET KHUTh, PACTH M PAa3MHOXKaThCS TOJILKO B 5) CoTpyAHUYECTBO
MIPUCYTCTBUU JJPYTOr0

6) oba Buzia 06pa3yroT co00IIeCTBO, OHO He SIB/seTCS 00si3aTeTbHbIM, 6) MyTtyanu3m

TaK KdK KEDK,ZU::II\/JI BU MOXXeT CylieCTBOBATh OT/Z€/IbHO, U30/ITMPOBAHHO, HO
>KU3Hb BMECTe UM 000UM TMMPpUHOCHT I10JIb3Y

7) OIWH BHJ TOPMO3UT POCT U pa3MHO>XeHHe CBOero X03s1Ha, OT 7) KommeHcanism
KOTOPOI'0 HerocpeCTBEHHO U BCeLe/I0 3aBUCUT ero I1MTaHue
8) oauH B coobIIiecTBa — He MMeeT HUKAKOM BBITO/IbI OT 8) [Mapasutu3m

COXKUTEJIBCTBA, a IPYTOU BUJI- U3BJIEKAET T0b3Y

IpasunbHbili omgem: 1-3; 2-4; 3-2; 4 -1; 5-6; 6-5; 7-8; 8-7
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CooTHecnTe Pa3HOBH/IHOCTH NIAPA3UTOB (XMIHMKOB):

1) MoHOdaru 1) Hama/larOT Ha OOJIBITIIOe YKC/IO BUJIOB
2) nnonudaru 2) KUBYT 3a CUeT TOJbKO O/IHOT'O X03sIMHA
3) onurodaru 3) )KUBYT 3a CUET HECKOJIbKMX, YaCTO OTM3KUX BUIOB

IpasunbHbili omgem: 1-2; 2-1; 3-3;

CooTHecuTe HAUMEHOBaHHeE K0/IOTMYeCKOH IPyIIbl MIOYBEHHBIX o0uTaTe/ e u

npejCcTBUTe/1eN
1) reoGHOHTHI 1) noseBasi MbIIllb
2) reocub 2) [0K[1eBOY YepBb
3) reoKCeHbl 3) MalCKul XXyK

IpasunbHbili omgem: 1-2; 2-3; 3-1;

CooTHecuTe onpeje/ieHUsa U UX (POPMY/THPOBKY:

1) obacTh reorpaduueckoro pacrpoCTpaHeHus1 (TEPPUTOPUS UIH 1) Apean Bujga

aKBaToOpHsi) 0cobei JaHHOTO BH/]a BHE 3aBUCUMOCTU OT CTETIeH!

MOCTOSIHCTBA MX OOMTAHUS B JaHHOH MEeCTHOCTH, HO UCK/TIOUasi MecTa

C/ly4aiiHOr o morajaHus (3aHoca, 3aieTa, 3aX0/a, 3aribiBa U T.1.) B

coceiHUe PeTUOHBI.

2) rpaHuLia MeXy AByMs OMOLIeHO3aMH WJTH Tepexo/[Hasi 1mosioca (Wiu 2)

30Ha) MeXAY CMeXXHbIMU (DU3MOHOMUUECKH PA3TAUYUMbIMU OKosoruueckas

Co0011[eCcTBaMH. HUIIIa

3) 3TO COBOKYITHOCTh (JaKTOPOB Cpe/ibl, B TIpe/iesiaX KOTOPbIX 00HTaeT 3) SKOTOH

TOT WM UHOM BUJ, OPraHU3MOB, €0 MeCTO B IIPUPO/ie, B TIpeJiesiax KOTo-

pOro aHHbIN BUJ| MOXKET CYyIlleCTBOBaTh HEOTPAaHUUEHHO JI0JIr0.

4) MecTO, 3aHUMaeMoe OHOLIEHO30M 4) Tpodurueckuii
yPOBEeHb

5) UCTOPUUECKHU CI0XKUBIIMECS IPYTIITUPOBKU pPaCTeHU, )KUBOTHBIX,
rprubOB ¥ MUKPOOPTaHU3MOB, HaCEJISIIOIIe OTHOCUTE/ILHO OZJHOPOJHOE
JKU3HEHHOe MPOCTPAHCTBO (YYacTOK CyIIW WX BOAOeMa)

5) buorieHos

YCJIOBUSIMU M COOTBETCTBYIOII[UM HaOOPOM IOMUHUPYIOIIUX BU/OB
pacTeHuM U )KUBOTHBIX (PKMBO€e Hace/ieHue), COCTaB/ISFOIINX
reorpauyeckoe eJUHCTBO.

6) COBOKYITHOCTb OPraHU3MOB, 00beJUHEHHBIX OJJHUM TUIIOM MUTaHUs U | 6) briom
3aHMMAIOLUX OMpe/ie/ieHHOe T0JI0XKEeHYe B MUIIeBOM LeTH.
7) MpUpo/iHasi 30Ha WK 00/1aCTh C OTpe/ie/IeHHBIMU KITMMaTHUeCKUMHU 7) buoTton

Ipasunbhbili omgem: 1-1; 2-3; 3-2; 4-7; 5-5; 6- 4; 7-6

3adaHus omKpbimo20 muna
LonosnHume

Mexay BepxHel rpaHuLei rponoouocdepsbl 1 HIKHel mapaduocdepol JIOKUT —

IpasuabHbili omeem: sybuoccpepa

Pa3jen 3kK0/10ruy, pacCMaTPUBAIOLIMI B3aUMOOTHOLIEHHUSI OT/Ae/ILHOI0 OpraHnusma (Buya) c

OKPY)Karolel cpejoii, Ha3bIBaeTcs - .
ITpasunbHblli omeem: aymakono2us

I'paHunia MeXAay /ByMsi OHOI[€HO03aMH WIH MepexoAHast Mo/ioca (WM 30Ha) MeX/y CMeKHBIMH

(U3MOHOMHMYECKH Pa3/TMYMMbIMH CO00IECTBAMH HA3bIBAETCA
IpasunbHbili omeem: 3KOMOH
BHejpeHe HOBOr0 BH/A B 9KOCHCTEMY Ha3bIBAETCs

IpasunbHbIli omeem: UHMPOOYKYUs
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3aKkoH NMAPaMHU/ibl JHEPTUH TTPUHAAIEKUT

(8 nose 019 omeema 8gedume ¢pamuauro asmopa)

IpasunbHbili omeem: JIuHOeHMAaH

MeToMKa NTpoBe/ieHUsi KOHTPOJISI

Tabmuia 8

[TapamMeTpbl MeTOJMKHU

3HayeHue IrapaMeTpa

KoruecTBO O1LI€HOK

yeTbipe

HasBaHus orjeHOK

«OT/TMYHO», «XOPOIIIO», «Y0BI€TBOPUTEILHO»,
«HEey/I0B/IETBOPUTETHHO»

IToporu oLieHOK

CM. KpUTEPUM OLIEHOK

[Ipenen AUTETLHOCTH BCETO KOHTPOJIS 15 MUHYT
I[TocsiefoBaTe/ILHOCTH BEIOOPA BOTIPOCOB c1yvaiiHas
IIpensiaraemMoe KOMUeCTBO BONIPOCOB 10

Kpurepuu onjeHKH

TectupoBanue npoBoguTcs 1o 10 cayuyaiiHbIM BONpPOCaM M3 KaKJOW Tembl U oljeHuBaeTcss B 10
OabHOM cucteMe. EC/ii CTyIeHT MpaBU/IbHO BBITIOMHWI 10 TeCTOBBIX 3a/laHUM, TO OH Tosyuaet 10
6anos, eciu 9 — 9 6amios, 8 -8,7-7,6 - 6,5 - 5. Ecnu cTyzeHT rostydaeTt 4 6asuia, To Takasi pabora
CUMTAETCsl He 3aUTeHHOM.

- OLIeHKa «OTJIMYHO» BbICTAaBJ/ISIeTCS CTYJEHTY, eC/IM PaBU/IbHO U KOPPEKTHO BbINOJHUI 86-100 %
TeCTOBBIX 3a/IaHUM;

- OLIeHKa «XOpOLLIO» BBICTaBJIsAeTCA CTYZEHTY, eC/Id MPaBUJIbHO U KOPPEKTHO BBINOJIHUI 65 -85 %
TeCTOBBIX 3a/IaHUM;

- OLIeHKa «Y/OBJIeTBOPUTE/IbHO» BBICTABJISAETCS CTYJEHTY, eC/Id NMPaBU/IbHO U KOPPEKTHO BBIMOTHUI
oT 50 10 65 % TecTOBbIX 3a/laHUM;

- OLleHKa «Hey/JlOB/IeTBOPUTE/IbHO» BBICTAB/SIeTCS CTY/EeHTYy, eC/id TIPpaBUJIbHO U KOPPEKTHO
BbINO/IHUA OT 0 10 49 % TeCcTOBBIX 3aZlaHUM.

Bomnpocsl cobecegoBanus mo pasgeny 4: JKo0rus
KoHnTpo/mmpyembie KOMIIOHEHTHI M IMUHOCTHBIE pe3yabTaTel: 3 3-1, 3-2, 3-3,Y-1, ¥V-2, ¥-3, B-1,
B-2, JTPo 4, JIPo 5, JTIPo 7, JIPo 9, OK-01, OK-02, OK-04

BOl'[pOCbI COGECE,E[OB&HI/IH 10 pa3jenay

«IKOJI0THUs
1. [Matite onpefenenyst abHOTHUECKUX U OMOTHUECKNX (PaKTOPOB.
2. Kakue rpyrirnel 6MoTHUeCKUX U abMOTHYeCKUX (PAaKTOPOB BbI 3HaeTe?
3. Kakue ¢akTopbl cpe/ibl OTHOCATCS K rpyriie 31ahuueckrx, oporpadruyeckux?
OxapakTepusyure ux.
4. [aiite ornpejjesieHre MOHATHUIO TUMUTUPYIOLUH (hakTop.
5. Kakue ¢akTopsl 0THOCATCS K (PUTOT€HHBIM?
6. KakoBa crierjuuka /1eiicTBUsl 300reHHbIX ()aKTOPOB?
7. [aiite oripefiesieHre aHTpoOroreHHOro ¢akropa. [lepeunciuTe TPyIINbI aHTPOTOT€HHBIX
(hakTOpOB 1 00BSCHUTE, KaK TIPOSIB/ISIETCS UX JeHCTBYE.
8. Kakue akTOpbl Ha3bIBAlOTCS IMMUTUPYIOLUMU?
9. Cdopmynupyiite 3akoH MuaumyMa FO. JTubuxa.

10. B uem crienivduka 3akoHa TosiepaHTHOCTU B. Ilendopga?

11.  [aiiTe omnpejiesieHre TIOHATHIO SKOIOTUUeCKUi hakTop?

12.  [aiiTe onpefie/ieHre TOHSITHIO SKOJIOTHUeCKasi BaJIeHTHOCThb

13.  TIpuBeauTe MpUMepY ajlanTaliys TUIAHKTOHHBIX, HEKTOHHBIX U O€HTOCHBIX (hOpM
14.  Kakwue 30HbI pa3/IM4yarOT B 3aBUCUMOCTHU OT TJTyOUHBI?
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

KakoBa 3kooruueckasi pojib B BOIoeMax ruipoOMOHTOB — PUIBTPAaTOPOB?

Kak BiusieT HU3Kasi TVIOTHOCTB BO3/iyXa Ha obuTaTesieil BO3AYIIIHOM Cpe/ibi?

Ha3oBuTe ra3oBblii coCTaB BO3ZyXa.

Ha3zoBuTte 0c06€HHOCTH Ha3eMHO-BO3/YIITHOM Cpe/bl KU3HU.

Yem 00yCIOBIEHO KOJTMUECTBO PAZMALI|H, JOCTUTAIOIIEH TOBEePXHOCTHA 3eMJTn?

OT yero 3aBUCUT OCBELLIEHHOCTh Ha TIOBEPXHOCTH 3eMJ/Tn?

[TpuBeguTE TIPUMED aZiaNITAlIMKA PACTEHHUN K U30BITKY U HEJJOCTAaTKy CBeTa.

Kak usmensieTcst poTOCMHTe3 B 3aBUCMMOCTU OT MHTEHCUBHOCTH CBeTa?

[IpuBeviTe IpUMepHI afjanTaljuy K TeMIlepaTypHbIM U3MeHeHUsIM y Ha3eMHbIX OPraHU3MOB.
Kak BnvsieT XuMHu3M (KMC/IOTHOCTh, COJIEBOM Pe)KMM) IMOYB Ha [OUBEHHbIE OPraHK3Mbl?
Kakue ¢akTopsl B/UsIOT Ha GU3UOIOTUUECKYHO AOCTYITHOCTD /ISl pacTeHul (pusnueckoi

BO/IbI TIOUBKI?

26.

HPI/IBEAI/ITG TIpUMeEPbI Ka)KAOﬁ IpYIMIIbI Mapd3UTOB: 3KTO- YU S3HAOIAPA3WUTHI; CTALIMOHAPHBIE

W BpeME€HHBIE I1apPa3uThl; IIOCTOAHHBIE W ITepUOJHUYeCKHe.

27.
28.
29.
30.
31.

HazoBuTe 0CHOBHbIE 3KOIOTMYeCKHe aZianTal[iyd BHyTPEHHUX Mapa3uToB

UeM napasuThl OTJIMYAIOTCS OT MTapasuTOUI0B?

Ha3oBuTe 0c06€HHOCTH 1 3KOIOTHUECKHe TIPeMMYILeCTBa Mapa3uToB.

[aiiTe onpejenieHrie TepPMUHY MOMY/IALSA?

Kakoe MecTo 3aHUMaeT MOMyJISLHs B 0011[el nepapX1UuecKol CUCTeMe YPOBHeH opraHu3aliin

>KUBOU MaTepuu?

32. Kakumu cBoricTBamMM 00/1a/1aeT MOy /TSNS ?

33. Uto Ha3biBaeTcsl emMorpaduueckiMy XapaKTepUCTUKaMU MOMY/ISLUN ?

34.  Kakue nokasareny XapakTepu3yOT YAC/AeHHOCTb MOMYJIALNAN?

35. [IpuBesnTe BO3pacTHY!O, OJIOBYIO U 3TOJIOTMYECKYIO CTPYKTYPY MOIYJISLIAN.

36. Uro Takoe pauHamMuKa Inonyssuuu? Kakoe 3HaueHWe OHa UMeeT [Jis CYyLeCTBOBaHUs
OpraHu3MoB?

37.  Kak IpoucxoAuT camoperyJisiLiys YACAeHHOCTHU ITOIYJISALUn?

38.  [lauTe XapakTepuUCTHUKY KPUBBIX BBDKMBAaHUS U KPUBBIX POCTA MOMYJISLIVU.

39.  OOwbsicHUTE, KaKUM 00pa3oM 00ecrieurBaeTCsi TOMeoCTa3 MOMyJIsLUM.

40.  [aiite ompefenieHre OuoleHO3a, bHOTOMA, OrOMa.

41.  Kakue opraHu3Mmbl, oOuTarolre B OMOLIeHO3€e, HAa3bIBAIOTCS JOMUHAHTHBIMU?

42. YeM mpe/icTaB/ieHa BepTUKaIbHAsI CTPYKTypa OuorieHo3a?

43.  Kakwe 3/1eMeHTbI TOPU30HTAILHOW CTPYKTYPhI OMOIIeHO3a BbI 3HaeTe?

44. Yro Takoe Tpoduueckasi CTpyKTypa broiieHo3a?

45.  UYem npopyLieHTbl OT/INYa0TC KOHCYMEHTOB?

46. KakoB UTOT ieATeTbHOCTH PeAyLeHTOB B O1olieH03e?

47.  Yto Takoe TpOPUUYECKUN YPOBEHb?

48. UTo Takoe 3K0JIoruyecKas nupamMu/ia, Kakue TUIIbl 3KOJIOTUUeCKUX NMpaMu/] Bbl 3HaeTe?
49.  Yem oripefesnisieTcs MPOAYKTUBHOCTb OUOLIEHO30B?

50.  UYrto Ha3bIBaeTCs YMCTOW NePBUYHOM MPOAYKLIMEN U KaKoe 3HaueHre OHA UMeeT [

(YHKLIMOHUPOBAHKsI OUO/IOTUUeCKUX CUCTeM?

51. CcdopmyupyiiTe 3aKOH NMPaMU/ibl SHEPTUM.

52.  Kak Ha3bIBaeTcs epexo/iHasi 30Ha MeXXy /IByMsi OnoLieHo3aMu?

53.  [lauTe ompefeneHue 5KOJI0IMUeCKON HUILLIN.

54.  Kakou yuyeHbli BBeJl TEDMHUH «39KOCUCTEMa»?

55.  TlosicHuTe pa3muuust MeXKAy TTOHATHSIMHU «OUOTe0I[eH03» U «3KOCUCTEMay.

56.  Kakue ObIBalOT 3KOCHCTEMBI B 3aBUCUMOCTH OT pasmepa?

57. IIpuBefyiTe IpUMepbI 3KOCUCTEM.

58.  Kakue npu3sHaKy IPUCYILX eCTeCTBeHHbIM 3KOCUCTeMaM?

59.  Uro Ha3bIBaeTcs CyKIjeccHel, uTo 00yc/iaB/MBaeT eé BO3HUKHOBeHHe? [IprBeanTe MprMepsI
CYKLIeCCHM.
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60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

UeM nepBUYHas CyKL|eCCUS OT/IMYAeTCs] OT BTOPUYHOM?

Ha3zoBute oT/iMumnTe /TbHBIE TPU3HAKK OHMOTe01[eHO30B U arpo0HOLIeHO30B.

[Hatite onpesenerue 6ruocgeps.

Kakue cTpyKTypHbIe YaCcTH Halllel TlaHeThl BXOJAT B COCTaB brocdepsI?

KakoBa npoTspkeHHOCTb Orocdepbl 3eM/H 110 BEPTUKAITH?

KTo siB/IsSieTCSI OCHOBOTIO/IOKHUKOM yueHusi 0 brochepe?

OxapakTepu3yiiTe CBOHCTBA M (DYHKLIMHU KMUBOTO BellecTBa 6uocdepsl.

[Haiite oripefesieHusi 0MOKOCHOTO BellleCTBa I/IaHeThl.

[aiiTe ornpefjesieHNs1 KOCHOTO BellleCTBa I/IaHeThl.

[Haiite oripesesieHusi OMOTreHHOTO BelljecTBa TJIaHeThI.

Kak ocy1riecTB/isieTcs IOTOK SHEPTHU U KPYTOBOPOT BeljecTB B buocgepe?

KakoBbI OCHOBHBIE 3Tarbl 3BOTIOLMY 6Uocdepni?

Kak moppazgensiercsi buocgepa?

Uro HasbiBaeTcs1 Hoochepol U mouemy repexo/] K Hell Ha 3emiie He OCyILeCTB/IsIeTCs?
Yro Takoe bropa3Hoobpasue?

Ponb pacTeHuii 1 >KMBOTHBIX B Orocdepe 3eMIu.

PacckakuTe 0 Mepax OXpaHbl peJIKUX >KUBOTHBIX, IPUBeUTE TIPUMephl UX CIIaCeHUs OT

rubemnu.

77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

Korpa B Poccuy Hauanvch Bectich KpacHble KHUATH?
OpraHusMbl, KaKuX KaTeropuii pucka 3aHocsiTcsi B KpacHyro KHUTY?
Hasosure ¢opmbl OOIIT u faiiTe X XapaKTepUCTUKY.
B kakux OOIIT cambiii CTpOryii OXpaHHBIN PEXKUM?
C Kako¥ 1efblo co37arTcsi OuocdepHbie 3ar0BeIHUKH?
Korpga u rae 66utn cosgansbl epbie OOITT?
Ha3oBute u3BecTHble BaM 3arnoBeiHUKU B Poccuu.
Hasosure usBecTHble BaM 3aka3HUKU B Poccun.
Ha3zoBuTe n3BecTHbIe BaM HalMOHAJ/IbHbIE MAPKX Y MaMSATHUKHU TPUPOAbI B Poccuu.
Kakue OOIIT umetotcs B Koctpomckoii o6actu?
KakoBo 3HaueHne OOIIT B pellieHHH 9KOI0rUYeCcKux npobiem?
B yem onacHOCTB McuepriaeMoCTH TIPUPOJHBIX peCypCcoB?
Kakast B3aMM0CBsI3b CyI1leCTBYeT MeXX/y CTelleHbI0 UCII0/Ib30BaHts IIPUPOJHBIX PeCypCoB U

3arpsi3HeHNEeM OKDY>Karolel cpe/ibi?

90.
91.
92.
93.
94.
95.
96.
97.
98.

I'po3uT /11 yesl0BeYeCTBY peCcypCHbIN roy1of,?

KakoBO aHTponoreHHoe BO3/ieliCTBUe Ha JUTOChepy?

OxapakTepu3yuTe 3p0O3HIO0 [10YB U IPUUMHBI €6 BOSHUKHOBEHUS], MOC/Ie[CTBUS.
[TpuBeguTe puMepbl 6OPBOBI € FpO3Heli TOUB.

HazoBuTe UCTOYHMKM 3arpsi3HEHKsI TTIOUBHI.

Uro Takoe peKy/bTUBALMA 3eMe/lb? YKaKuTe eé BUJbI U dTallbl.

Kax ocy1iecTB/sitOT 6M00rMYecKyto PeKy/IbTUBAL|IO0 3eMelb?

Yro takoe atMocdepa? CTpoeHHe U XMMUUECKUI COCTaB aTMOC(]epbl.

OxapakTepu3yiiTe MpOLIECCH], TPOTEKarlue B arMmocdepe: LUPKYJALKMS BO3AYIIHbIX

MOTOKOB, CAMOOUHUILIeHUe, TePBUYHOE U BTOPUYHOE 3arpsi3HeHus1 aTMOC(epsbl.

99.

100.
101.
102.
103.
104.

Ha30BuTe UCTOUHWKHM 3arpsi3HeHHUsT aTMOC(ephl B TOPOZAX U CeTbCKOW MECTHOCTH.
HasoBuTe rio6anbHbIe IpoOieMbl 3eMHOM aTMOC(epHI.

YTo Takoe 030HOBBIM 3KpaH? B uém ero 3HaueHHe ¥ KaKOBbI ITyTH COXPaHEHUSs?

YTo TaKoe CMOT ¥ KakK OH BO3HHUKAeT?

Ha3zoBute Mepbl 60PLOLI € IITYMOBBIM 3arpsi3HEHHEM.

[TpuBesuTe OCHOBHBIE METO/bI OUHMCTKH OTXO/SIUX ra30B MPeANPUATHIA (CyXre, MOKDBIE,

JJIEKTpHU4YeCKue, a6COp6LII/IOHHbIe, a,E[C0p6L[I/IOHHbIe, KaTa/IMTHUeCKue, KOH,ZLEHC&LII/IOHHI:IE).

105.
106.

KakoBa posib 3e/1eHbIX HaCaKAeHUH B Y/IyUIlleHUH KaueCcTBa aTMOC(hepHOro Bo3ayxa?
KakoBo 3HaueHue BO/bl B IPHUPO/e, POMBIILLJIEHHOCTH U CelTbCKOM XO03sIiCTBe?
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107. [IprBeuTe faHHbIE O pecypcax IpeCcHbIX BOJ, U XapaKTepe UX pacripefiesieHus.

108. [atliTe XapakTepuCTUKY rugpocdepbl 3eMu.

109. Ha3oBuTe UCTOYHUKU 3arpsA3HEHUs BOAHBIX IKOCUCTEM.

110. B yem onacHOCTB 3arpsi3HeHUs1 BOJHbBIX PECYPCOB?

111. Ha3zoBwuTe criocoObl yTUINM3ALUN CTOUHBIX BOJ,.

112. OxapakTepu3yiiTe OCHOBHble METOZbl OUMCTKM CTOUHBIX BOJ (MexaHudeckue, (U3UKO-
XUMUYECKHe, XUMUUeCcKre, OHOXUMHUUECKHE).

113. [Touemy He06X0IUMO OXpaHATL Oo0Ta?

114. B ueM cMBIC/T MOJIe/TH YCTOWUYMBOTO pa3BuTHs obijecta? ITyTu ee peamu3anuy B Poccum.
115. Ha3oBuTe 3a/auv CrieljuajvcToB (300MH)XEHEPOB U1 BeTepUHapHBIX Bpaueil) Mo oxpaHe
TIPUPOJHOM CpeJpbl.

116. OxapakTepu3yiTe MNPHUYMHBI TI00a/bHBIX TIPOOJieM uYeoBeuecTBa: AemMorpaduueckuii

B3pbIB, COKpallleH’e MaxXOTHbIX YTOAWM, T0JI0/l, U3MeHeHWe K/IUMaTa, 030HOBbIe JbIPbI, KUC/JIOTHBIE
JOXK/IN.

Tabmuia 9
MetouKa rpoBejeHHs1 KOHTPOJISI
ITapamMeTpbl METOUKHA 3HaueHue TrapamMeTpa
KonuruecTBo 011eHOK yeThIpe
HasBanus orLieHOK «OTJIMYHO», «XOPOIIIO», «y/IOBJIETBOPUTETHEHOY,
«HeYJ0BJIeTBOPUTE/IbHO»
[Toporu onjeHOK 20
IIpenen nUTEILHOCTHA BCEr0 KOHTPOJIS 10 MUHYT
[MocneoBarenbHOCTb BbIOOpa BOMIPOCOB cyyvaiiHas
IIpennaraemMoe KOJTMUeCTBO BOMPOCOB 3

OneHKa «OTJIMYHO» CTABUTCS, €C/IM CTYZIeHT: T0Ka3biBaeT Ir1yboKoe 1 MOJIHOe 3HaHUe U NTOHHMMaHHUe
BCEro MpOrpaMMHOr0 MaTepHasa; MoJHOe TIOHWMaHHe CYL[HOCTH pacCMaTpUBaeMblIX MOHSITUM, SIBJIEHUIN
Y 3aKOHOMEepHOCTel, Teopyi, B3aMMOCBSsI3el; yMeeT COCTaBUTh MOJIHbIN U TTPABU/IbHBIM OTBET HAa OCHOBE
M3yUeHHOI0 MaTepuasa; BblJe/IThb IJIaBHble II0JIOXKEHUs], CaMOCTOSITe/IbHO IOATBepXKJaTb OTBeT
KOHKDETHbIMU TIpUMepamMy, (aktamu; JAomyckaeT He Oosee OHOrO HeJOY€Ta, KOTOPBINA JIETKO
WCIpaBJIsieT TI0 TpeOOBaHUIO TIPero/jaBaTeyis.

OneHka "xopomio" CTaBUTCS, €C/IA CTYZEeHT: JA€T IOJIHBbIA U NTPaBU/IBHBIN OTBET HAa OCHOBE M3Y4YeHHBIX
TEOpUii; JOMyCKaeT He3HauuTe/bHble OMIMOKA M HeJO0UEThl TPU BOCMPOU3BEJEHUH H3YUeHHOTO
Marepuasa, HebosblIMe HEeTOYHOCTH TPU HCIO/Mb30BaHWM HAyYHBIX TEPMHUHOB WM B BBIBOJAX,
0000111eHUsIX U3 Hab/II0IeHni; MaTepHrasl U3/araeT B Orpe/ie/IEHHON JIOTMueckoi Toc/ie/0BaTeIbHOCTH,
IIpYM 3TOM JOMYyCKaeT OAHY HerpyOyio ommbOKy wiu He Oosiee OBYX HEeOUETOB, KOTODbIE MOXKET
WCTIPaBUTh CaMOCTOSITe/IbHO NP TpeOOBaHMY UK HeOObI1I0M TTIOMOLLH TTpero/iaBaTeJis.

OneHKa "yJ0B/IeTBOPUTEIBHO"' CTaBUTCS, €CJTH CTY/IeHT: YCBaBaeT OCHOBHOE CO/iepyKaHue yueOHOTo
MaTepuasia, HO HMeeT Tpobenbl, He TMpPENATCTBYHOLMe AaJbHelllleMy YCBOEHUIO TPOTrPaMMHOI0
Marepuasa; W3jaraeT MaTepuan ¢parMeHTapHO, He BCerJa IMOC/e/[0BaTe/IbHO; C1ab0 apryMeHTHpyeT
BbIBO/IbI U 0000I1IeHus, AOMyCcKaeT OLIMOKU Mpu uX (OPMYJMPOBKe; He MCIO/b3yeT B KayecTBe
JIOKa3aTebCTBAa BBIBOJBI M 0000IeHUs W3 Hab/FO/IeHUH, OMBITOB WM JIOMyCKAaeT OIIUOKH TpPU UX
W3/I0)KEeHWH; JaéT HeuéTKUe orpe/iesieHus TIOHSITUIM; ZI0TycKast OIHY - /iBe TpyObie OIIMOKH.

OneHka "HeyA0B/IeTBOPUTE/IBbHO" CTaBUTCS, €C/IU CTY[eHT: He yCBauBaeT U He paCKpbIBaeT OCHOBHOE
CoJiepkaHue MaTepuasa; He 3HaeT WM He IIOHUMaeT 3HauUTe/IbHYI0 YacTb IIPOrpaMMHOI0 MaTepuaia B
Tipe/iesiax TOCTaB/IeHHBIX BOIIPOCOB; He JieflaeT BBIBOJOB U 0000111eHNi; nMeeT ¢1abo chopMUpPOBaHHbIE
Y HelloJIHble 3HaHUs, He yMeeT IPUMEeHSThb X MPY pellleHUH KOHKPEeTHBIX BOIIPOCOB, 3a/iay, 3aJjaHui 110
o0Opa3siyy; 1pu OTBeTe Ha OAWH BOTPOC AOMyCKaeT Oosee ABYX rpyObIX OMIMOOK, KOTOPbIe He MOJKeT
VICTIPaBUTH JiaykKe IPU ITOMOLLM TIperiofiaBare/is.
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Pa3pen 5. buosorus B XKU3HHU

KonTpo/mmpyeMbie KOMIIOHEHTHI U IMYHOCTHBIE pe3yiabTaTthl: 3 3-1, 3-2, Y-1, B-1 JIPo 4, JIPo

PN

o

o«

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

25.

26.

27.

28.

29.

30.

31.

5, OK-01, OK-02, OK-04, OK-07, OK-COO-07

Bomnpockl cobecejoBanus no pasjeny «buosorus B )Ku3HH»
Packpoiite CyTb B3aUMO/IeHiCTBHSI TIPUPO/IBLI U 00ITIeCTBa.
KakoBo 3HaueHue UMerOT BUPYChI B JKU3HU YesioBeKa?
Kakue ObIBatOT BUTaMHHBI U KAKOBa UX POJIb B OpraHu3Me uesioBeKa?
B uem cyTb nporjecca CTpoeHUs U JieJIeHUs KJIeTKU U KAKOBO 3TO UMeeT 3HaueHUe B CTapeHUun
opraHu3sma.
Ha3zoBuTe pa3HOBUIHOCTH TIOYBEHHBIX OAKTEPUIA, M KAKOBO UX 3HAUEHUE /IS UeIOBeKa.
Kakoe 3HaueHre OHMOIOTMUECKH aKTUBHBIX BEI[ECTB?
OxapakTepu3yiiTe TIpoLlecC OMOJIOTMUECKOTO OKHC/IEHUSI W KakKoe ero IpakTh4YecKoe
3HaueHue.
Kakoe 3HaueHve UMEIOT MUTPALIUX JKUBOTHBIX.
aiiTe XapakTepuCTHKy OefKaM: XWMWYECKMH COCTaB, CBOWCTBA UM 3HaueHWe [ijisl
Yyesi0BeuyeCcKoro OpraHusMa.
Oco0eHHOCTH MPAKTUYeCKOT0 TIPUMeHeHHUsT BOJOPOC/IeH.
Kakoe 3HaueHue reHeTUKU B )KU3HU YesloBeKa?
Kakoe 3HaueHve MeeT KPyroBOPOT BeLeCTB B IPUPO/Ie U B )KU3HeesTe/IbHOCTH UesioBeKa?
Kakast posib 1eKapCTBeHHbIX paCTeHHM B KU3HU UesloBeKa?
PackpoiiTe 0co6eHHOCTH pa3pabOTKK 1 U3rOTOBJIEHHMSI TPAHCTE€HHBIX MTPOAYKTOB.
OxapakTepu3yiTe HacaeCTBeHHbIe O0Ie3HU UesloBeKa: MPeOChITKA BO3HUKHOBEHHSI.
KakoBo 3HaueHue cejieKL{id OPraHu3MoOB?
CyTb TeHHOU WH)KeHePHH U ee OCHOBHBIE TTPO0JIEMBI.
B ueMm Cy1IHOCTb KJIOHUPOBAHUA?
[TpuBeauTE TIPUMEPHLI COBPEMEHHBIX OMOTEXHOJIOTHA.
[TpuBeauTe XapaKTEPUCTHUKY OMOPUTMOB UeI0BeKa.

. [IpuBeivTe XapaKTePUCTUKY PeAKUX U MCUe3al0IIMX BUOB MITHLI.
22,
23.
24,

[TpuBeaUTe IpHMeEpHI U XapaKTePUCTUKY pacTeHHH, 3aHeceHHbIe B KpacHyto KHUTY.

Kakue )KMBOTHbIE HaxOZATCSl Ha FPaHU UCYe3HOBEHUS.

Kakue cy1iecTByroT poduiakTHUeCcKre MepoIpysiTUs [I/Is1 COXpaHeHUs 3/]0pOBbs UesloBeKa.
OxapakTepusyure uX.

KakoBo Bo3felicTBre uesioBeKa Ha TIPUPOAY Ha Pa3/InyHbIX 3Tarax pa3BUTHS
ye/ioBeueCckKoro obriecTsa?

OxapakTepu3yiTe B/IUsTHUE OKPY>Karolleil cpe/ibl U ee 3arpsis3HeHUs Ha pa3BUTHe
OpraHu3MOB.

OxapakTepusyiTe B/IUsIHUe KypeHusi, yrIoTpeOsieHUs aKoro/isi U HApKOTUKOB POAUTENSIMUA
Ha SMOpHOHAaIbHOe pa3BUTHe pebeHKa.

Kak MO>KHO TTOBBICUTb TIPOAYKTUBHOCTH (POTOCHHTE3a B MCKYCCTBEHHBIX IKOJIOTMUeCKUX
cucremMax?

B uéM CyTb paljoHanIbHOTO UCIT0/Tb30BaHUs U OXpaHbl He BO30OHOBIISIEMbIX TTPUPOJHBIX
pecypcoB (Ha KOHKPeTHBIX IpUMepax)?

B uém oracHoCTh ri106ambHbIX HapylieHui B 61ocdepe. O30HOBbIE «/IbIPbI», KUC/IOTHbIE
J0XK/IM, CMOTHY M UX Mpe/ioTBpallieHue.

[JaiiTe XapakTepuUCTUKY S5KOJOTMUYECKOro Kpu3Huca U 5KOJIOTMYeCKOM KaTacTpO(bl.
[TpenoTBpalieHre NX BOSHUKHOBEHUS.
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Tabnwuia 10
MeTorKa MpOBeieH st KOHTPOJIs

[TapameTpsl MeTOAMKH 3HaueHue rapameTpa
KonuuecTBo 01]eHOK yeThIpe
HasBaHus orjeHOK «OTJIMYHO», «XOPOILLO», «YZOBJIE€TBOPUTEILHO»,

«Hey/|0B/IeTBOPUTE/IbHO»

[Toporu onjeHOK CM. KPUTEPUH OLIeHOK

[Ipenen gaUuTEeNEHOCTHA BCETO KOHTPOJIS 20 MUHYT

ITocnenoBaTenbHOCTb BbIOOpA BOTIPOCOB | CTydaiiHast

[Ipeniaraemoe Ko/iMueCTBO BOTIPOCOB 3

OuneHka "OT/IMYHO" CTaBUTCS, €C/IM CTYAEHT: IOKasblBaeT IIyOOKOe W TIOJHOE 3HaHWe U
[IOHMMaHKe BCero NporpaMMHOr0 mMaTepuasa; I0/HOe IMOHMMaHKWe CYLJHOCTU pacCMaTpuBaeMbIX
TIOHSITUM, SIBJIEHUI M 3aKOHOMEPHOCTeM, TeOpuii, B3aUMOCBsI3eil; yMeeT JaTh MOJIHbIN U PaBUIbHbIN
OTBeT Ha OCHOBe W3yYeHHOI'0 MaTepuasa; BblJe/IATh IJIaBHble I10JIOXKEHUs, CaMOCTOSITe/IbHO
TIOJTBEPXK/IaTh OTBET KOHKPEeTHBIMU TIpUMepaMH, (akTaMu; JOIycKaeT He Oojiee OIHOTO HeJ0uéTa,
KOTOPBIM CaM MCHpaBJ/isieT M0oc/e 3aMmeuaHus nperojaBaresis.

OuneHka "Xxopomo" CTaBUTCS, €CU CTYAEHT: JAéT TO/HbIA U TpaBU/bHBIA OTBET Ha OCHOBE
M3yuYeHHbIX TeOpUl; Marepuas u3jaraeT B ONpefeJéHHOU JIOTUUECKOW MOC/Ie0BaTe/IbHOCTU U
JIOTTyCKaeT He3HAUMTe/IbHbIe OIIMOKN W HeJJOUETHI TIPU BOCIIPOW3Be[eHUU M3yUeHHOT0 MaTepuara,
HeDoJIbIlIe HETOYHOCTH TP MCIO/Ib30BaHUM HayYHBIX TEDMUHOB WM B BbIBOZIaX, 0000IIEHUSX 13
HaO/IIOZIeHni, KOTOpble MOXKET WCIIPAaBUTb CAaMOCTOSITEIbHO TIpU  HeDOOJIBIION  ITOMOIIU
TriperiofiaBare’isi.

Onenka "yAOB/IeTBOPUTE/ILHO'" CTaBUTCS, €C/IM CTY[EeHT: yCBauBaeT OCHOBHOE COjieprKaHue
yueOHOTO Marepuasa, HO WMeeT Ipo0esbl, He TIPEeNSATCTBYIOIIME /JalbHEHIIeMy YCBOEHUIO
MPOrpaMMHOTO MaTepuasa; u3jaraer MaTeprasa )parMeHTapHO, He BCer/ia TI0C/Ie[j0BaTe/IbHO; C1abo
apryMeHTHPYeT BLIBOZBI U 000011eHHs], I0MTyCKaeT OLIMOKY NP WX (POPMYJIMPOBKE; HE UCTIOb3YeT
B KaueCTBe /I0Ka3aTe/IbCTBa BbIBO/IBI M 000011IeHNs 13 HAOJIIOIeHHA, OTTHITOB U/IH I0TTYCKAeT OIMOKH
TIPU UX U3/I0KEHUH; JAaET HeUETKHe OTpe/ie/ieHus] IOHSTHH, I0MycKast OJJHY - JiBe TPyOble OLIMOKH.
Ornenka "Hey/0B/IETBOPUTE/IBLHO'" CTaBUTCs, €C/IM CTYZJEHT: He yCBauBaeT U He pacKpbIBaeT
OCHOBHOe CO/lepkaHve MaTepuasia; He 3HaeT WIU He TIOHUMaeT 3HaUUTe/IbHYI0 YaCTb [IPOrPaMMHOI0
MaTepHasia B Npejie/iax TOCTaB/JIeHHBIX BOIIPOCOB; He ZieslaeT BBIBOJIOB M 0000111eHN; nMeeT c1abo
c(hOopMHpOBaHHbIE M HEMOJIHble 3HaHWS, He yMeeT TPUMEHATb UX IPU peLIeHUMH KOHKPETHBIX
BOTIPOCOB, 3a/1a4, 3aZlaHXH 10 00pas3ily; TPY OTBeTe Ha OJIUH BOIIPOC JIOMyCKaeT Oosiee ABYX rpyObIx
o1Ib0oK, KOTOphIe He MOKeT UCIIPAaBUTh Jlake TIPY TIOMOLLH TTPero/iaBaTelis.

Tembl pedpepaToB Mo pasjesny «buosiorus B )KM3HU ueji0BeKa»
(uHOuBUOYya/bHbIe 3a0aHus NO 8bI6OPY CMyOdeHmMOo8, 8 2pynne membl He 00AHCHbI NOBMOPSIMbCS).
IIpumMeHeHHe OHOIOTHYECKUX 3HAHUM B .......
...aDXUTEKType U CTPOUTETHCTBE
... TINI1]eBOM TTPOMBIILI/IEHHOCTH
...(hapMar|eBTHUeCKOW TIPOMBIIIJIEHHOCTH
. KOCMeTOJIOTUU
. J)KUBOTHOBO/ICTBe (MOXXHO T10 OTPaC/isiM: TITULIEBO/ICTBE, PHIOOBO/ICTBE, ITUE/IOBO/ICTBE U T.JI.)
. pacTeHHeBO/ICTBe
. aKBapUYMHCTHKE
. B IMarHOCTHKe 3a00/1eBaHMiA
. B JleueHUM OaKTepua/bHBIX 3ab0/ieBaHUM
. B JIeYeHUH BUPYCHBIX 3a00/1eBaHUiA
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. B JIeueHUH rpUOKOBBIX 3a00/1eBaHUH
. B JUarHOCTHKe U NMPoUIaKTHKe Hac/ieICTBeHHBIX 3a00/1eBaHui
. B HOpPMUPOBAHUU TPY/I0BOU [1esiTeIbHOCTH
. B 9KOJIOTHYeCKOM MOHUTOPHHTE
. B PelIeHUH IKOJI0ruYeCcKrX rpobieM (MOXXHO KOHKPeTU3UPOBaTh Npobiiemy)
. B KJIeTOUHOW WH)KeHepUHn
. B TeHHOU NH)XeHepun
. B OMOTeXHO/IOTHH
. B OBITY
... B KyJIMHapu#
...B OXpaHe OKpy»Katollel cpe/ibl
... B MICTI0JIb30BaHUU TIPUPOAHBIX PeCYypPCOB
....B OXOTHUUBEM JieJie
.... B 3arOTOBKE CTPOUTE/IbHOU JPeBECUHbI
...BUT.J. U T

Tabmumna 11
MeToauKa olieHKH pedepara
[TapameTpbl METOAUKH 3HaueHue rapaMmeTrpa
KonnuectBo orjeHOK ZiBe
Ha3BaHus o1jeHOK «3aUTeHO», «He 3auTeHO»
[Toporu onieHOK CM. KpUTEPUM OLIEHOK
[Ipenen aUTeIBHOCTH BCETO KOHTPOJISA 5 MUHYT (ZOK/aZ 1o TeMe pedepara)
[IpensiaraemMoe KOIM4eCTBO BOIIPOCOB 1

«3auTeHo» — BbICTAB/ISIETCS CTYEHTY, KOTOPbIM MPAaBU/IbHO U JIOTUUECKU BEPHO U3/1araeT yueOHbIH
Marepuas, 0000IIaeT U aHAM3UPYeT TMOAYYeHHYI0 MH(POPMALUIO, /ie/laeT W3 3TOr0 MPaBU/IbHBIE
BBIBO/IbI, YCITEIIHO MPUMEHSIET TeOPeTUUeCKHe 3HAHUS K PEIleHUI0 MPAKTUUYEeCKUX 3ajjau, yMeeT
KPUTHUYECKW  OLIEHMBAaTh  MH(POPMALMI0  OMOJIOTMUECKOTO  COJEp)KaHWs,  BKJ/IFOYAIOLIYIO
TMICEeB/IOHAYYHbIe 3HAHUS W3 Pa3/IMUHbIX UCTOYHUKOB (CpeCTBa MacCOBOM MH(OpMaLMH, Hay4YHO-
TIOTY/ISIPHBIE MaTepUasibl); HIHTEPIIPETUPOBATh 3THUECKHe aclleKThl COBPEMEHHBIX UCC/Ie[JOBaHUIN B
OvonoruM, MeAuIMHe, OMOTEeXHOJIOTHH; PacCMaTpUBATh I7100a/bHbIE 3KOJIOTHMYecKHUe TMPoOIeMbl
COBPEMEHHOCTH U (OPMHPOBATh TI0 OTHOILEHWIO K HUM COOCTBEHHYIO TIO3WIIMIO; CO3aBaTh
COOCTBEHHbIE MHUChbMEHHBIE W YCTHbIE COOOIIEHUS HAa OCHOBe OHOIOTHYeCKOW HWH(MOpPMALUU U3
HECKOJIbKUX MCTOYHUKOB, FPaMOTHO HCII0/Ib30BaTh TOHSATUHHBIN anmapaT OWOJOTUM; BBIIBUraTh
TUIIOTE3bl, TIPOBEPATh UX KCIEPUMEHTAIbHBIMU CPeICTBAaMU , (GOPMYJTUPYs 11e/1b UCC/Ie[OBAHUS,
aHa/IM3UPOBaTh TO/yUeHHbIe Pe3y/IbTaThl U [Ie/IaTh BHIBOBI;

Cobsmozaet TpeboBaHMs K 0()OPMIIEHHIO TEKCTOBBIX paboT CTy/1€HTOB.

«He 3auTeHO» BBLICTABJISIETCS CTYAEHTY, UMEIOIIEMY Cepbe3Hbie Mpobesibl B 3HAHUM yueOHOro
Marepuasa, [OIMyCKalolleMy TMpPUHIMITHAIbHbIE OIIMOKHA TIPU BBITIOJIHEHWH TPeLyCMOTPEHHbBIX
nporpamMMol 3asiaHuii. He yMeeT KpUTUYeCKHM OLIEHMBATh WHQOPMAIU0 OHOTOTHYECKOTrO
COZIEpP)KaHUsI, BKI/IIOUAIOIIYIO TICeBOHAyUHble 3HAHUS W3 Pa3/IMUHbIX MCTOUYHHUKOB  (CpeicTBa
MacCOBOM WH(OpMalLMM, HAayuHO-TIOMYJ/IsipHble MaTepuasbl); He CIoCo0eH HWHTEepIpeTHpPOBaTh
3TUYECKHE acCreKTbl COBPEMEHHbBIX HWCC/Ae[0BaHUM B OHO/OrMH, MeAWI[MHE, OUOTEXHO/IOTHH;
paccMaTtpuBaTh r7100a/bHbIe 3KOIOTHYECKHe MPpo0IeMbl COBDEMEHHOCTH 1 He MOXKET (hOpMHUPOBATh
10 OTHOILIEHUIO K HUM COOCTBEHHYIO TIO3ULMIO; He MOKET CO3/laBaTh COOCTBEHHbIE MTUCbMEHHbIE U
YCTHBIE COOOI[eHUsT HA 0OCHOBE OHMO0JIOrMUeCcKOU MH(HOPMALIUK 13 HECKOJTBKUX UCTOUHHKOB, TPAMOTHO
WCTIO/Ib30BATh  TTOHATUHHBIN amrapat OWOJIOTMM; BBIIBUTATh THWIIOTE3bl, TIPOBEPSTH UX
IKCIIEPUMEHTA/IbHBIMU ~ CPeJICTBAMU  , (OPMY/MpYsl 1|eJb  WCC/Ie/OBAaHUs], AaHAIM3UPOBATh
TO/TyYeHHbIe Pe3yJIbTaThl U [ie/IaTh BeIBO/BI; He cobmoaer TpeboBaHMs K 0OPMIIEHUIO TEKCTOBBIX
paboT CTyZIeHTOB.
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dopmMa NpPoMeKyTOYHOH aTTeCTaluy Mo AUCIUIVIMHE 3a4em ¢ oyeHKou (Mopynu 1-5).

OxkoHuUaTesbHBIE Ppe3y/bTaThl 00yueHHUs1 ((pOPMHpPOBAHHS KOMIIETEHIIU) OIpeAe/stoTCs
MOCpe/ICTBOM TepeBofia 0aioB, HAOpAaHHBIX CTYZIEHTOM B TIPOIIECCe€ OCBOEHWS AUCIUIUIUHBI, B
OLIeHKU:

— 0a30BBIi  ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUM CUUTAETCA [JOCTUTHYTHIM, €C/IH
pe3yJ/bTaT 00yueHHs] COOTBETCTBYET OLIeHKe «Y/JOBIeTBOPUTETHHO» (50-64 peMTUHIOBBIX 6asioB);

— TOBBIIIEHHbIN ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHI[UM CUMTAETCSl JOCTUTHYTHIM, eC/u
pe3yJbTaT 00ydyeHHst COOTBETCTBYET OLIeHKaM «X0pOoIo» (65-85 peMTUHIOBBIX 0A/I/IOB) U «OTJTUUHO»
(86-100 pelTHHTOBBIX OasiIoB).

Jlono/THUTe/IbHbIEe KOHTPO/IbHbIE HCIIBITAHUA
IJIsl CTy/leHTOB, HabpaBimx MeHee 50 GamioB (B coorBeTcTBUM C IlonokeHneM «O MOAy/BHO-
PEUTUHTOBOW cucTeMe»), (hOPMUPYIOTCSI M3 UMC/Ia OLIEHOUHBIX CPe/CTB MO TeMaM, KOTOpble He
OCBOEHBI CTYy/IeHTOM.
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