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Pe3ynbTaThl 0cBoeHus gucuMiuiuebl: «buonorus» IITIICC3 (CITIO)
no crnenuaabHocTH: 38.02.01 DKOHOMHKA M 0YXTra/JITePCKHH yyeT (110 0Tpac/isgM)

TpeOoBaHus K pe3y/IbTaTaM 0CBOeHHUS JUCIUILUIMHBI:
3HaTh:
3-1- mMecTo ¥ ponu OUONOTHU B CHCTEME eCTeCTBEHHBIX HayK, B ()OPMHDOBAHHWU COBPEMEHHOM
eCTeCTBeHHOHAYYHOW KapTUHbl MMpa, B MO3HAaHWW 3aKOHOB TMPHPOJbl U peLIeHUs >KU3HEHHO-
Ba&)XHBIX COLIMA/IbHO-3TUYEeCKUX, SKOHOMUYECKUX, IKOJIOTUIeCKUX ITPOD/IeM UesioBeueCTBa, a TakKe
B pelleHHMH BOIMPOCOB paljMOHA/IBHOTO MPUPOJONO/Ib30BaHus], B (POPMUPOBAHUU LIEHHOCTHOTO
OTHOIIIeHUs] K TIpUpo/ie, 001ecTBY, Ye0BeKy; O BK/IaJe POCCUMCKUX U 3apyOe)kKHbIX yUEHBIX -
610/10r0OB B pa3BUTHe OHMOIOTYH; HAYYHOTO 3HaHMS1; PYHKIMOHAIbHOW TPAMOTHOCTH YesioBeKa JJIst
peleHust )KU3HEeHHbBIX TIpo6siem;
3-2- ocHoOBoMoOJarawlye TepMUHbl U MOHATHUS ( JKU3Hb, K/IeTKa, TKaHb, OpraH, OpraHusM, BUJ,
TIOTTYJISILMS, SKOCHCTeMa, OroLieHo3, bruocdepa,, MeTabo/M3M, TOMeoCTa3, KJeTOUHbI UMMYHHUTET,
OuocuHTe3 Oesika, OUOMONMMEpPBI, AWCKPETHOCTb, CaMOPETYJISILHs, CaMOBOCIIPOM3Be/leHNe,
Hac/Ie[CTBEHHOCTb, W3MEHUMBOCTb, SHEPro3aBHCHUMOCTb, POCT W pa3BUTHe); OMO/OrHUecKue
TeOpUU: K/eTOYHas, XPOMOCOMHasi, MyTallMOHHas, KJ/IOHA/JbHO-CEJeKTUBHOTO KMMYHUTETa,
5BOJIIOLIMOHHbIE, OWOTreoLleHOHO3a, AHTPOIIOreHe3a, ILIeHTPaJbHYI0 [OTMY MOJEKY/ISIpHON
Orosoruy; 3aKOHbI: HAC/Ie[CTBEHHOCTH, CLIEIJIEHHOTO Hac/le/loBaHKUs MPU3HAKOB, 3apO/IbILLIEBOTO
CXO/ICTBA, (DYHKL[MOHMPOBAHUS 3KOCHCTEM, FOMOJIOTUYHBIX PSZIOB, T€HETUUECKOrO PaBHOBECHUS;
yUeHHsI: O LIeHTpaX MHOroo0Opasuisi W TIPOMCXOXKIEHUS] KYyJbTYPHBIX PACTeHHH, O MyTIX U
HarpaBJ/ieHHsl 9BOJIOLMY, 0 6uocdepe; MpaBuUIa: MUHUMYMa, KOJIOTHYECKOW MHUPaMH/bl UHCeTl,
OrOMacChl ¥ SHEpPTryH; TUITOTe3bl BO3HUKHOBEHUS )KU3HU Ha 3emJie;
3-3- 0 HeoOXo4MMOCTH 3710pOBOT0 06pasa KM3HH; 0 HeoOXOAMMOCTH COXpaHeHHsl pa3HooOpa3us
BU/IOB U KOCHCTEM, KaK YCIOBUsl COCYILleCTBOBaHHsI IPUPO/IbI U UeI0BEeYeCTBa;

¥Y-1- packphsiBaTh Co/iep>KaHHe OCHOBOIIO/IArakOIINX OMOIOrMUeCKUX TEPMUHOB U TTOHSITHMN: )KU3Hb,
KJ/IeTKa, TKaHb, OPraH, OpraHu3M, BU/I, OMYJISLUs, SKOCUCTeMa, OrolieHo03, brocdepa; MeTabom3m
(oOMeH BelllecTB W TIpeBpallleHHWe YHEPryH), roMmeocTtas (camoperyssnus), OwocuHTe3 Oerka,
CTPYKTYpHast OpraHu3arys JKUBBIX cucTeM, JTUCKPETHOCT, CaMOpeTyJISILUS,
CaMOBOCIIPOM3Be/ieHHe (PerpoAyKILIvs), Hac/aeJCTBeHHOCTb, N3MEHUUBOCTb, SHEPr03aBUCHUMOCTb,
pPOCT M pa3BUTHE, YPOBHEBasi OpraHW3aliys; pacKpbIBaTh COJEP>XKaHHE OCHOBOIIO/IAraroIIUX
OMO/IOTUUECKUX TEOPUM W TUIOTe3: KJIeTOYHOH, XPOMOCOMHOM, MyTAllMOHHOM, 3BO/IIOIIMOHHOM,
TIPOMCXOXK/IEHUS )KM3HU U Ue/IOBEKA; PaCKPbIBaTh OCHOBOIIO/IArarolye OM0I0ruueckre 3aKOHbI U
3akoHOMepHOCTH (I'. Menpens, T.Moprana, H.W1. BaBunoga, 3. I'ekkensi, . Mrosnepa, K. bspa),
TPaHUIIBl UX TPUMEHUMOCTH K >KUBBIM CHCTEMaM; pelllaTh OMOJIOTHYeCKUe 3aJjau, COCTaBJISATh
TeHOTUIUYEeCKWe CXeMbl CKDEeIMBAaHUs [IsI pPa3HbIX THUIOB HAC/Ie[OBaHUSI TIPU3HAKOB Y
OpraHWU3MOB, COCTABJISITh CXEMbI TIepeHOCa BEIeCTB U SHEPTrUM B 3KOCHCTeMax (L[enH TTUTaHus,
TIUIIEBbIE CETH); BBIZIE/IATh CYIleCTBEHHbIE TIPU3HAKM CTPOEHUS] BUPYCOB, KJIETOK IPOKAPHUOT U
3YKapHOT, O/THOK/IETOYHBIX U1 MHOT'OK/IETOUHBIX OPraHU3MOB, BU/I0B, OMOTe011eH030B, S5KOCHUCTEM U
6uocdepsl, CTPOEHUSI OPraHOB U CUCTeM pacTeHUH, )KUBOTHBIX U Ue/ioBeKa; BbIIe/SIThb TIPU3HAKU
OrosIorMYecKrx TIpolieccoB, oOMeHa BelleCTB, MpeBpallleHusl SHeprun, OpoXKeHus, aBTOTPOGHOT0
U TeTepOTPO(HOro TmHUTaHUs, (OTOCUHTE3a, XeMOCHHTe3a, MWUTO03a, Mel03a, rameToreHesa,
sMbproreHesa, MOCTIMOPUOHA/TLHOTO Pa3BUTHS, Pa3MHOKEHHS], OHTOTeHe3a, (uoreHesa, orbopa
(ecTecTBEHHOT0 ¥ UCKYCCTBEHHOT0), BUZI000pa30BaHus (a//10MaTpuueckoro ¥ CUMITaTPUYeCKOro);
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aHa/IU3UPOBaTh: BIUSIHUE [JBWXKYLIMX CWI SBOJIIOIMM HAa TeHO(OH[J TMOMyJIsALNY,
NPUCIIOCOO/IEHHOCTh K OPraHU3MOB Cpefie 00WTaHus, KPYTOBOPOT BeLeCTB U TIOTOK SHEpPTruM B
9KOCHCTEMaAX;

Y -2- npuMeHSITh MoTyUeHHbIe 3HAHUS [i71s1 00bsICHeHHsT OMO0IOrMUeCKUX MPOL{ECCOB U SIBJIEHUH, JIIsT
npuoOpeTeHus [yl TIPHUHATHS TMPAaKTUYeCKUX PpeLIeHU B IOBCEJHEBHOW JKU3HM C  IL[eJIbIO
obecrieueHnst 6€30MaCHOCTH CBOEro 370POBbsSI U 3/I0POBbsi OKPYXKAIOIIWX JIFOJel, COOM0eH s
340poBOro 00pa3a >KU3HW, HOPM TPaMOTHOTO TIOBEAIEHUSI B OKPY KAIOIIel MPUPOHOM cpefie;
HCII0/1b30BaTh COOTBETCTBYIOIIVE aPTYMEHTbI, OMOIOTMUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY /1S
JlOKa3aTe/ibCTBa PO/ICTBA OPraHW3MOB Pa3HbIX CUCTeMaTUUYEeCKUX IPYIIM, B3aUMOCBSI3W OPraHU3MOB
¥ Ccpe/ibl 00UTaHUs], eJHCTBA Ue/l0BeueCcKrX pac;

Y-3- KpuTHUeCKd OLeHMBaTb WHGOPMALWI0 OHUOJOTHUECKOTO CO/lep>KaHUs, BK/THOUAIOLIYIO
TICeB/IOHAYYHbIe 3HAHUS U3 Pa3/IMUHbIX NCTOYHUKOB (CpeACTBa MacCOBOM MH(OpPMAaLUH, HayuHO-
TIOMyJISIPHBIE MaTepuasbl); MHTEPIPeTUPOBaTh 3THUECKHe aclieKThl COBPeMeHHBIX UCC/IeI0BaHMM
B OHO/IOrUH, MeIULIMHe, OUOTEXHOJIOTHUH; PACCMATPUBaTh T/I00a/bHbIe KOJIOTHYeCKHe MPobieMbl
COBPEMEHHOCTH U ()OPMHUPOBATh 10 OTHOLIEHUIO K HUM COOCTBEHHYHO TO3WIMIO; CO3/aBaTh
COOCTBEHHbIE TMChMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBe OMOJIOTHUeCcKOW WH(opMaiy u3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO UCIIO/Ib30BaTh MIOHSATHUMHBIN armmapaTr OUOIOTUY; BbIJBHUIaATh
TUTIOTE3bI, IPOBEPSTh UX IKCIIEPUMEHTATbHBIMU CPeICTBaMU , (GOPMYJTUPYS 1ie/ib UCC/IeJOBaHuS,
aHa/IM3UPOBaTh I0TyUeHHbIE Pe3yJIbTaThl U [1e/laTh BHIBO/IBL

Bnapaern:

B-1 — OCHOBHBIMH MeTO/[JaM{ HAayYHOTO TO3HAHUS, UCIIO/Ib3yeMbIX B OHUOJIOTUH: HAOIIOAEHUS U
OTTMCaHMUsI >KUBBIX CHUCTEM, TIPOLIECCOB W SIBIEHUH; OpraHHW3al[iy U MPOBe/ieHHsT OMOIOTUUeCcKoro
9KCIIEPUMEHTA, BBIJBWKEHHUsI TUIOTe3, BBISBIEHUS 3aBUCUMOCTH MEXAY HCC/IeAyeMbIMUA
BEJIMUMHAMY, OOBSICHEHUsI TIOMyUeHHBIX pe3y/lbTaToB U  (HOPMYJHMPOBAHUS BBIBOJIOB C
UCIT0/Tb30BAHMEM HayUHbBIX TIOHSITHI, TEOPUH U 3aKOHOB;

B-2 — 0CHOBOIOJIAralOIMMH TTOHSATUSIMUA U TIPE/ICTAB/IEHUSMHU O KMBOW TIPUPOJE, €6 YPOBHEBOM
OpraHu3alii U HBOMIOLWHM, YBepeHHOe I[10/Ib30BaHWe OWOIOrMuecKold TepMUHOJIOTHEH u
CUMBOJIMKOW; HaBbIKAMU BBIIE/IATh CYIIECTBEHHbIE TPU3HAKM BUPYCOB, KJIETOK IPOKAPHUOT U
9YKapHOT; OIHOK/IETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHW3MOB, BU/I0B, OMOreoIleH030B ¥ 3KOCHCTEM;
0Cc0OEHHOCTH TIPOIeCCOB: OOMeHa BeleCcTB M IpeBpAlljeHHs] SHepruM B KieTKe, (OTOCHHTe3a,
T/IACTUUECKOT0 W HEPreTHYecKoro obMeHa, XeMOCHHTEe3a, MUTO03a, Mei03a, OIUIOZ0TBOPEHHS,
pa3BUTHSI U Pa3MHOKEHWsl, WHAUBH/YaJbHOTO Da3BUTHsI OpraHu3ma (OHTOreHe3a), 60pbObI 3a
CyIL[eCTBOBaHUE, eCTeCTBEHHOro 0TOOpa, BH1000pa30BaHusi, MPUCIIOCOOIEHHOCTH OPraHU3MOB K
cpenie 0OMTAHUSI, BUSHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHHI B 9KOCHUCTEMAX
CBOeli MeCTHOCTH, KPYTOBOPOTA BEILIeCTB U TIpeBpallieHre 3Heprun B buocdepe;

B pe3sysbTaTe ocBoeHus1 yueOHOM AMCLMITIMHBI BBITYCKHUK [JO/DKeH 00/1a7aTh
CJ1eyIOIMMA TMYHOCTHBIMU pe3yJsibTaTaMu:

JIPo 4 - chopMHUPOBAaHHOCTHL MUPOBO33PEHUS], COOTBETCTBYIOIIEO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HayKd M OOIeCTBeHHOM IPAaKTHMKH, OCO3HAHHOIO Ha Juajnore KyJbTyp, a TakKe
pasnuHbIX (hOpM 00I1IeCTBEHHOTO CO3HAHUS, 0CO3HAHUSI CBOEr0 MeCTa B MOJIMKY/IbTYPHOM MUPE;
JIPo 5 - copMHpPOBaHHOCTb OCHOB CaMOpPa3BUTHS W CaMOBOCIIUTAaHUS B COOTBETCTBUM C
o0l1jeuesioBeYeCKMHU  LIeHHOCTSIMM M MJieajlaMd  TPaKIaHCKOro 001jecTBa; TOTOBHOCTb U
CNoCcOOHOCTh K CAMOCTOSITe/TbHOM, TBOPUECKOH ¥ OTBETCTBEHHOM [1eSITe/TbHOCTH;



JIPo 7 - mposiBjieHVe HaBBIKOB COTPYJHHWUYECTBA CO CBePCTHUKAMM, JeTbMU MJIaJlIero Bo3pacra,
B3pOCJILIMM B 0oOpa3oBaTe/bHOM, OOIECTBEHHO TI0JIe3HOM, YyueOHO-HCC/IeJ0BaTe/TbCKOM,
TIPOEKTHOM U JPYTUX BUJAX JeSATeTbHOCTH;

JIPo 9 - TOTOBHOCTb M CIIOCOOHOCTH K 00Opa3oBaHHIO, B TOM UHMC/Ie caMOOOpa30BaHMIO, Ha
TIPOTSPKEHUM BCel )KU3HU; CO3HaTeIbHOe OTHOIIIeHHe K HelPepPhIBHOMY 00pa30BaHUIO KaK yC/IOBUIO
YCITeNTHOM npodecCcuoHabHOU U 0011[eCTBEHHOU JiesITe/TbHOCTH;

JIPo 14 — chopMHPOBAaHHOCThL 3KOJIOTUYECKOTO MBbIIUIeHUs, TIOHUMaHUs BJIUSIHUS COLMAIbHO-
KOHOMHYECKHX MTPOLIeCCOB Ha COCTOSTHYE MTPUPOIHOM U COL[MATBHOM Cpe/ibl; TprobpeTeHre OrbiTa
3K0JIOT0-HarpaB/IeHHOM JleATeIbHOCTH

OK 01 — BeiOupath criocobwl perieHus 3azau MpodeccuoHaTbHON [esTeTbHOCTA PUMEHUTE/TEHO
K pa3/IMuHbIM KOHTEKCTaM

OK 02 — ucrionb30BaTh COBpeMeHHbIe Cpe/iCTBa MOMCKa, aHa/KM3a U UHTepripeTalyuyd UHhopMalivu
Y MHQOPMaL[MOHHbIe TEXHOJIOTUH /151 BBINIOJTHEHUsI 3a/iau MpodeCcCHOHaNbHOM [esiTe/TbHOCTU

OK 07 — copelicTBOBaTh COXpPaHEHUIO OKPY)KAIOIed cpenbl, pecypcocOepexeHHr0, TIPUMEeHSITh
3HaHWsA 00 W3MeHeHWM K/IMMaTa, TPUHLUIBLI Oepe)xJIMBOro TPOW3BOACTBA, 3((eKTUBHO
JleMICTBOBATh B Upe3BbIYaHBIX CUTYaLUSIX



ITacnopT (oH/a OLeHOUHBIX CPeACTB

Tabmmiia 1

[TIICC3 (CIIO) no crerfanbHOoCcTH: 38.02.01 SKOHOMUKA 1 OYXranTepcKuid yueT (110 0TPac/sim)

Ne KonTtponmvpyemsie

HavmeHOBaHMe OLIEHOYHBIX CPE/ICTB

[pyrue oLileHOUHbIE

KonTtponupyemesie Kon-Bo
1/ IUJaKTUUeCKue cpejcTBa
KOMIIOHEHTHhI TeCTOBBIX
1l €ANHULIbI . Bug KOJI-BO
3a/laHuM -
3a/laHuN
Pa3pen 1. 350 TecTtupoBaHue,
Kmera — 3-1,3-2,3-3,5-1, ¥-2, c06ecep,qOBaHI/Ie, 157
2 CTPYKTYPHO- ¥-3,B-1, B-2, /IPo 4, CHUTYaI[MOHHbIE 24
JTIPo 5, JIPo 7, JTPo 9,
(dbyHKIMOHaNbHAs OK-01, OK-02, 3a/1auu
eIMHUILIA >KUBOT'0
Pa3pen 2. 3-1, 3-2, 3-3,¥Y-1, ¥-2, 249 TecTtupoBanue,
3 Crtpoenue u Y-3, B-1, B-2, JIPo 4, cobecemoBaHue, 70
¢yskuuu opranusma | JIPo 5, JIPo 7, JTPo 9, CUTyaL|MOHHbIe 36
OK-01, OK-02, 3a7lauu
Pazgen 3. 3-1, 3-2, 3-3,¥-1, ¥-2, 135 TectupoBanue,
4 Teopus 3BonmoLMn Y-3, B-1, B-2, J/IPo 4, cobeceoBaHue 102
JTIPo 5, JIPo 7, JTPo 9,
OK-01, OK-02,
Pazpen 4. 3-1, 3-2, 3-3,¥-1, ¥-2, 178 TectupoBanue,
5 ODKOJIoTUst Y-3, B-1, B-2, JIPo 4, cobecemoBaHue 116
JTIPo 5, JIPo 7, JTPo 9,
OK-01, OK-02, OK-07
Pa3pgen 5. 3-1, 3-2, 3-3,Y-1, ¥Y-2, CobeceznoBaHue, 31
5 Buosiorus B >KU3HU Y-3, B-1, B-2, JIPo 4, ] pedepat 21
JTIPo 5, JIPo 7, JTPo 9,
OK-01, OK-02, OK -07
UTOro: 912 557




MeTo/1iKa pOBe/jeHNsi KOHTPOJISA 110 MPOBepKe 0a30BbIX 3HAHMI M0 JUCLUIUIHHE
«buosorua»

Pa3pen 1.
KiieTka — cTpyKTypHO-GyHKIMOHA/TbHAA eJUHHUIIA )KUBOT'0
KonTpo/mmpyembie KOMIIOHEHTHI ¥ JINYHOCTHBIE pe3yabTarthl: 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

@doH/, TeCTOBBIX 3alaHUI 110 paszieny: KiieTka — CTpyKTypHO-(YHKLMOHaIbHAs eJUHULIA )KUBOTO
Bblbepume o0uH npasuibHbIll 8apuaHm omeema

OCHOBHBIM CBOMCTBOM )XHUBBIX 005eKTOB (0HOCHCTEM) AB/ISAETCS. ..
JiefieHye IyTeM MUTO3a

+ caMOBOCIIpOH3BeieHue

T10JI0BO€ pa3MHOKeHHe

JiefieHre TyTeM Meiio3a

O efMHCTBe OPraHUYECKOro MHpPa CBH/IeTe/IbCTBYeT...

B3aUMOCBSI3b OPTaHM3MOB U Cpe/ibl

MIPUCTIOCO0/IEHHOCTh OPraHU3MOB K Cpe/jie

KpPYTOBOPOT BeleCTB

+ KJIeTOUHOe CTpOeHHe OpPraHUu3MOB

CTpoeHue U NIpoIecchl )XM3He/lesiTe/TbHOCTH B OPraHax ¥ CHCTeMaX OpPraHoB PacTeHHH U
JKHBOTHBIX H3yuyaeT OMo/IorHuecKasi HayKa Ha yYPOBHe OpraHu3aLi XUBOM
MPUPOABI

TIOTY/ISIL{UOHHO-BU0BOM

+ opraHn3MeHHOM

buochepHom

OMOI[EHOTUYECKOM

JKuBble OpraHu3Mbl NMPe/CTaB/ISAIOT CO00H CHCTEMBL. ..

+ OTKPBIThIE

3aKphbIThbIe

HeyTnopsiZiloueHHbIe

HeopraHU30BaHHbIe

CoOBOKYIHOCTb OKeaHOB, MOP€¥i, peK, 03ep, NPyA0B, 060/10T U MOA3eMHbBIX Boj] 6uocdepsbI -
3TO ...

Tporocdepa

napabuocdepa

+ rugpocdepa

abuocdepa

HajBu/10BbIMH YPOBHAMH OPraHU3aI[UH )KNBOW MaTepUH SB/ISIFOTCA. ..
KJ/IeTOUHbIN

MOJIEKYJISIPHBIN

+6uocdepHbIi

OpraHHbIN

Ykaxurte Han0os1ee BHICOKHI PaHT 0M0/I0rHYeCKO# CHCTeMbl:
MOJIEKYJISIPHBIN

KJ/IeTOUHBIN

OpraHu3MeHHbIN

+ 6uochepHbIit

Buocdepa npejcraBisieT co00i...

KOMII/IEKC BH/IOB, OOUTAIOIIMX Ha OTpe/ie/IeHHON TeppUTOPUU

+ 000/10uKy 3eMsiH, 3acesIeHHYIO )KUBBIMA OPTaHU3MaMH
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ruzipocdepy, 3aceleHHYIO )KUBbLIMU OpraHu3MaMuy
muTocdepy, 3aceneHHY0 XXUBbIMHA OpraHU3MamMu

B cocTtaBe ;xuBoro BemecrBa 0uochepsl npeod/1a/jaeT TAKOH XMMUYECKUH 3/IEMEHT, KaK...
cejieH

nop,

+ KHCJI0pO/,

tocop

TKaHeBo# ypOBeHb OpPraHU3aLly )KUBOW MaTepPUH ABJ/ISAETCs 00/1ee KPYNHBIM (BBICOKHM),
yeM...

MOMY/ISILUOHHO-BU/IOBOU

OpraHHbIN

+ K/IeTOUHbIN

OpraHu3MeHHbIN

TkKaHeBO# YpOBeHb OpPraHU3al[UH )XUBOI MaTepHUH sIBJisieTcs 00/1ee MeJIKMM (HU3KHM),
yeM...

TOMY/ISILUOHHO-BU/IOBOM

OpraHHbIN

+ K/IeTOUHBIN

OpraHu3MeHHbIU

YKakuTe Haubo/1ee HU3KUH PaHT OHO/IOTHUEeCKOH CHCTeMbI:
+ MOJIEKY/ISIPHBIN

K/IeTOUHBIN

OpraHu3MeHHbIU

ourochepHbIi

I'a3oBasi 000/10UKa Halleil UIaHeThI HA3bIBAETCH ...

+ Tporocdepa

atMocdepa

ruapocdepa

abuocdepa

CTpPyKTYPHBIMH KOMIIOHEHTaMH OHUOI|€H03a ABIAIOTCA ...
+ pacTeHus1, )KUBOTHbIE 1 MUKPOOPTaHU3MbI
MHUKDPOOPraHW3Mbl U 0YBa

pacTeHus U TIOUBa

pacTeHusi, MUKPOOPTraHU3MbI U 110YBa

T. IIBann, M. Illneiigen u P. BupxoB copmympoBanu...
KJIETOUHYIO TUTIOTe3y

+ KJIeTOYHYIO TEOPUIO

KJIETOYHbBIN 3aKOH

K/IETOUHYO0 3aKOHOMEPHOCTh

MuKpo03/1eMeHTbI K/IeTOK:

YI1epo/,

+ Me[b

BOZIOPO/,

KHUCJIOPOJ,

Kakoe BeljecTBo C/1y>KMT 0CHOBHBIM HCTOYHHKOM HEPruu
Oenku

PHK

+ ATO

OHK

IuTosnorusa usyyaer:

+CTpOoeHue KJIeTOK



CTpOeHHe TKaHel

(byHKIMM opraHu3Ma

(yHKLMY TKaHel

Boja siB/isieTcs yHMBepca/lbHBIM PacTBOPUTe/IeM U3-3a
+BBICOKOM TOJIIPHOCTH MOJIEKYJIbI BOZBI

BBICOKOM MIPOYHOCTU BOJIOPOAHBIX CBsi3eld, KoTopbie B 15-20 pa3 rpouHee KOBaJIeHTHOM CBSI3U
BBICOKOM TEIJI0EMKOCTH

BBICOKOM TEM/IONPOBOJAHOCTH

I'uppodoOHBIe BemecTBa K/IeTKHU:

+>KUPBI

IJIFOKO3a

(dbpykTO3a

caxapo3sa

DyHKIMH YIJ/IeBO/0B:

+5HepreTuyecKas

CUHTE3 aMUHOKHCJIOT

JBUraTesbHast

XpaHUTe b FfeHeTHYeCcKou nH(opMarum

DYHKIUH JKUPOB:

+3HepreTruueckas

CUHTE3 aMUHOKHCJIOT

JBUraTesbHast

XpaHUTeJTb TeHeTUUeckoi nHhopMaLiu
MoHomepamu 0e/IKOB AB/IAIOTCS

+ aMMHOKMCJIOTHI

JKUDHbIE KUCIOThI

YTJIEBOJIbI

caxapa

Kakue 0co0eHHOCTH )KU3HeJesiITe/IbHOCTH FPUOOB YKa3bIBAaKT Ha MX CXOACTBO C
pacTeHussMHU?

1o crocoby MUTaHUsI OHU SIBJISIFOTCSI TeTepOTPOGHBIMU OPraHU3MaMu
+ HeorpaHWYeHHbI POCT B TeUeHWe BCer KU3HU
CUHTE3 OPraHUYeCcKUX BelleCTB U3 HeOPraHUUeCKHUxX
BblZleJieHHe KUCI0Po/a B aTMocdepy

Pa3BuTHe opraHu3Ma >KMBOTHOTO0 OT MOMEHTAa 00pa30BaHMsl 3UT0THI 10 POXK/eHHUs H3yUyaeT
HayKa...

Mopdonorus

reHeTHKa

+ smbpuoJiorus

dusuonorus

N3roroB/ieH nepBbIM MUKPOCKOT

+I'. Tamunei

B. I'apgeit

P.I'yk

. Peit

OTKpBITHI 0aKTepPHH U MPOCTeHIIHe

+A. JleBeHTyK

10. Cakc

P.AnpsT™MaH

@. Tyoprt

OTKpBbITO Bbl/je/IeHNe KHUC/I0P0/a PacTeHuAMH
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+[Ix. Ilpuctiu

A. JleBeHTYK

10. Cakc

P.AnbT™maH

CdopmynupoBaH 3aKO0H 3apOAbIILIEBOr0 CX0ACTBA
+K.M.b3p

H.N.Jlynun

P. BpoyHn

K. Jlangwmreiinep

OTKpBITO K/IeTOUYHOE SAAPO

+P. bpoyn

3. [I)xeHHep

Y. bercoH

. Peit

OnpoBeprayra Teopusi CaMONPOM3BO/ILHOI0 3ap0XKAeHHUSs
+JI. TlacTtep

K. Jlanpgmreiinep

Y. bercon

®. Tyoprt

JlaHo nepBoe onycaHue XpOMOCOM

+3. Ctpacbyprep

I'. ®nopu

3. YeliH

K. Jlangwreiinep

OTKpBITHI BUPYCHI

+/[1. V. IBaHOBCKUM

O. I'eptBUr

I'. ne ®pus

K. Jlanpgreiinep

OTKpBITO ABOIHOE OIJIOA0TBOPEHNE Y IBeTKOBBIX PacTeHU
+0. I'. HaBammn

O. I'epTBUT

I'. ne ®pus

N.[. Yucrsakos

BrbijiesieH NpUPO/JHBIN NTeHULU/ITHH
+A.DnemMuHr

N.M. CeueHosn

K. 1. Ckpsbun

@. Muruep

CdopmypoBaHo yueHHe 0 jeBacTal[UM IreJIbMUHTOB
+K. U. CkpsibuH

N.M. CeueHnosn

K. Tumupsses

M. . YucTakos

Jloka3zaHo cuensieHye reHoB B XpOMOCOMax
+T. Mopran

I'. MeHpenb

P. Ilenner

I'. A. Kpebc

JKCIepuMeHTa/IbHO A0Ka3aHO Ha/IMuMe 1oJia y pacTeHum
+P. Kamepapuyc
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M. Manbnuru

®. Kebep

Au Nnrenxays

Kto copmyiupoBan 0CHOBHBIE MOJI0XKEHHSI COBPEMEeHHOM K/IeTOUHOM Teopuu?

T. IlIsann, P. bpoyn, fA. ITlypkunbe

M. llIneiinen, P. bpoyH, T. [lIBaHH

P. Bupxos, P. bpoyH, . ITypkuHbe

+ T. llIBanH, M. llnetigeH, P. Bupxos

CoBpeMeHHYI0 K/IacCH(HKaLHIO0 )KUBBIX OPraHU3MOB Ha OCHOBe OMHAPHOI HOMEHKJIaTypPhI
co3pan:

+ Kapsn JIunHen

Yapsb3 JapBuH

I'perop Mengens

AnToHM BaH JleBeHryk

’Kan batucr ze Jlamapk

®parmenT nenu JHK uMeer cjieyroinyro 1oc/ief0BaTe/IbHOCTb HYK/ICOTHAOB.....cceeeereeeeens
OTA-TTH-OI'T-AAIL-III L. Onpepenure nociefoBaTe/1bHOCTh HyK/1eoTHA0B U-PHK.
AAL-TAT-UTA-ATT-T'IL

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

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

HAY-AAT-THH-YYT-I'TT

®parmenT nenu JHK umMeer ciieyroinyro 1oc/ief0BaTe/IbHOCTb HYK/ICOTHAOB.....ccocevreeeeens
OI'T-OTA-TALI-I'TIT-AATI. Onipepenure noc/jiejoBaTre/IbHOCTb HYK/1e0THAOB H-PHK.
AAL-TAT-LITA-ATT-T'HI

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

AAT-IYLO-IOY-YAL-LUI'T

+I'HL-TAY-AYT-LUT'A-YYII

®parmenT Henu U-PHK uMeet c/1eay1o11y10 110C/1e0BATE/IbHOCTD HYK/IEOTH/AOB.....ccccuueeeenens
I'TA-AAY-IIYT'-I'YA-AAILL. Onpepaenure noc/jie 0BaTe/JbHOCTh HYK/1€0TH/I0B (hparMeHTa
nenu JHK, Ha koTopoii npou3onuia TpaHckpuniusa u-PHK.
AAT-IYL-I'ay-yAL-LII'T

AAL-TAT-LITA-ATT-T'AILL

AYT-UTA-I'TT-TAL-LII'T

+OOT-TTA-TALI-OAT-TTT

AnTtukojony AI'll Ha T-PHK coorBeTcTByeT KO/10H H-PHK

KozoH AI'Tl

kozoH TLI

+Koz0H YT

KogoH AL

kogoH TT'T1

Kakue ypoBHH BK/IOYAKT B cedsi Me30CUCTEMBI?

KJIETOUHBLIM, TKAHEBbIN

OpraHHbIM, CUCTEMHbIN

OpraHv3MeHHbIN

+BCe BEpPHbI

Yem orinuaercs mosiekyaa JHK ot apyrou HykienHoBou kuciaorsl — PHK?
+/BYXL[eTIOYHOCTBIO U a30TUCTbIM OCHOBaHUEM TUMUHOM.

O/IHOLIETIOYHOCTBIO U @30TUCTBIM OCHOBaHUEM TUMUHOM.

[BYXLIE[IOUHOCTBIO U a30TUCTbIM OCHOBaHUEM YpaLjUIOM.

O/IHOLIETIOYHOCTBIO M @30TUCTBIM OCHOBaHMEM ypPaLUIOM.

Ha3oBuTte BhICIINMI YPOBEHb OPraHH3al{UH )XUBOTO.
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MOJIEKYJIIPHO-T€eHeTUUeCKUM

OpraHu3MeHHbIN

TMOMY/ISILIMOHHO-BU/IOBOH

+6urochepHO-OMOTreoIIeHOTUUECKUN

YTo ABIAETCA YIEMEHTAPHOU eJMHULIEH MOJIEKY/IIPHO-TeHEeTHUYECKOr0 YPOBHS
OpraHu3aluM XUBOro?

OpraHeJuibl;

+ MakpOMOJIEKY/JIbI;

ocobu;

BUJI.

YTo AB/IAETCA Cy0CTPATOM JKU3HU?

OHK

PHK

OenKu

+BCe BEepHbI

JeHarypaius 6eJIKOB MPOMCXO/JJUT B pe3y/ibTare:

Jerpajarvy epBUYHON CTPYKTYPbI

arperanyy 0e/IKOBbIX TJI00YT

+ U3MEeHEHUH MMPOCTPAaHCTBEHHBIX CTPYKTYP

JUCCOLIMALIUY CYObeINHUI]

Pubocomannsnasa PHK - 3To

TIOJTMHYK/IeOTH/IHAs LIeTTb, KOTOpasi sIB/ISIeTCS MHCTPYKLUeH /17151 COOPKY MeNnTHAHOM 1[eTh Ha
pubocome

+TIO/TMHYK/IEOTH/[HAsI 11eTTh, KOTOpasi B KOMIUIEKCe ¢ Oe/TkaMu BXO/IUT B COCTaB PUOOCOM U CBsi3aHa
C peasv3aljiel reHeTHYeCKOM nHGOpMaIIVK TIPY CUHTe3e TEeNTHAHbIX CBS3ei
Oosbliiast ¥ Masnasi CyObeMHHULBI pUO0COM

CTPYKTYpa, obecrieurBaroiasi CrielfuuuecKyro peakijiio CUHTe3a BEL[eCTB B K/IETKe
K o06mum meTosam ucciiegoBanusi ononoruu HE oTHocuTCA:
Hab/r01eHne

+ co3sepLjaHue

9KCTIEPUMEHT

OTIBIT MO/IeTUPOBaHMe

B npoaykTax mo/iHOro ruipo/in3a HyK/JIEMHOBBIX KUC/IOT OTCYTCTBYIOT:
a30THUCThbIe OCHOBAHUS

TIEHTO3bI

+ reKCo3bl

(hochopHbIe KUCTOThI

XuMHUeCKHe 3/1eMeHThI, BXOAAIIUE B COCTaB )XUBbIX OPraHU3MOB Ha3bIBAIOTCS:
KaHI[epOreHaMu

+ buoreHamu

MyTareHaMu

MaKpO3J/ieMeHTaMH1

B cocraB Hyk/eornoB HE BXOAAT 0CcTaTKHU:

caxapoB

+ JIUTTU/I0B

MTUPUMHUVMHOBBIX U TTYPUHOBBIX OCHOBaHHMA

optodochopHOM KUCTOThI

CeolicTBa ¥ GyHKIMH 0€/TKOB OTNIPeAe/ISIIOTCA:

BU/IOM OpraHu3ma

TIJIOTHOCTBIO YTIAaKOBKH TJI00YJIBI

+T10C/1eJ0BaTeIbHOCTBI0 aMUHOKUCTIOT
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MeTOZlaMH1 CHHTe3a

YTo MOHMMAIOT MO/ MePBUYHOM CTPYKTYPO# 0e/ka:
aMHUHOKUCJIOTHBIM COCTaB MOUMNENTUAHON Lienn

crocob yK/1aIki IIPOTOMEPOB B OJIMTOMEPHBIN 0e/10K

+ MOPSIIOK uepeZioBaHUsI aMUHOKHCJIOT, COeJUHEHHBIX B Oe/IKe MenTUIHBIMU CBSI3SIMH
YKJ/IaJjKa TIO/TUTIeNITU/IHOM 11ery B BUie 63Ta-Crivpanu
Ilna3smarunueckass MemOpaHa Kjiaetku HE yuacTByet B mporjeccax
ocMoca

MAHOLIMTO3a

+ cuHTe3a MoJiekyn AT®

¢aronurosa

B cocraB PHK BXoAaT a30THCThIEe 0CHOBAaHUS

ajleHVH, TyaHWH, [JUTO3UH, TUMUH,

a/leHVH, I7ULIepUH, LIMTO3UH, THMUH,

a/leHVH, T'yaHVH, T/IUL[ePUH, THMUH,

+ aZileHuH, TyaHWH, LIUTO3UH, ypaLy/lL.

dynkuuu JHK

SHepreTUyecKas

3alUTHas

JIBUraTesibHast

+XpaHUT TeHeTUYeCKyr0 MH(HOPMaLHI0

PoJib BoABI B K/IeTKe:

+ SIBJISIETCS1 yHUBEPCA/IbHBbIM PaCTBOPUTEJIEM,
SHepreTUyecKas

repe/iaeT reHeTUYECKY0 MH(POpMaLUI0 fouepHUM MoJieKysiam JTHK.
XPaHUT reHeTUUeCcKyro UH(OpMaLIKIo

MemOpaHBbI I€POX0BaTOM H/0M/Ia3MaTHUECKOH CeTH OTBETCTBEHHBI 3a CHHTE3. ..
+ benkoB

ATO

Kpaxmarsna

HYKJIEMHOBBIX KUC/IOT

YkaxxuTe rJ1aBHYI0 0CO0eHHOCTh OaKTepuit

+ si/lepHOe BeleCTBO He OT/ie/IeHO OT LIUTOMJIa3Mbl
OTCyTCTBYeT 0060/10UKa

HeT pubocoM

KJIETKA MajsieHbKUX pa3MepoB

He umeroT K/1eTOYHOI0 CTPOEeHUs

+ BUDPYChI

GakTeprn

JPOXOKU

TIpoCTelILMe

JJieMeHTapHO eANHHIIeH )KUBOT0 SIB/IAETCHL...

+ KJIeTKa

Oesok

BUDYC

KJIeTOYHas1 OpraHesa

Kakue mepbI npouIakTHKH C/IefyeT MpeANpPHUHIMATh, YT00bI He 3apa3suThCA Ty0epKy/ie3oM
+ MPOBETPUBATh TMIOMeILeHHe U Je/aTh BIaKHYI0 YOOPKY
TI0/|/lep>KMBaTh B TIOMeILeHUH OTpe/le/IeHHYI0 TeMIlepaTypy
YHCTUTD 3yObI ZIBa pa3a BIeHb

BKJ/TFOUATh B MUILy O0sibIle Msica
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B pe3ysbTaTe Kakoro nmpouecca B OpraHu3Me 0akTepui 3Heprusi aKKyMyJ/TUPYeTCsl B
ATD?

JBYDKEHUST

+ IbIXaHUd

Pa3MHOKEHUS

criopoobpa3oBaHUs

Kakou opraHou/ 3anacaet A/l K/IeTKU 3Hepruio B Buje ATD?
KOMILTEKC I'O/Tb/DKA

LATOIIa3Ma

TUIa3MaTryecKasi MeMOpaHa

+ MUTOXOH/IPUN

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

TUTeCHEBBIN TPUO

OakTepusi-apa3uT

+TpHO- TIapasuT

K 0c00eHHOCTH CTPOeHHUsI IPOKAPUOT OTHOCHUTCH. ..
TIOJIBVDKHAS [IUTOTIa3Ma

+ OTCyTCTBHE sifipa

pa3sMHOXKeHHe TPH ITOMOIIY Meio3a

reHOM, TIpe/ICTaB/IeHHbI MHOYKECTBOM XPOMOCOM

BakTepuu 0OTHOCAT K MPOKApHUOTaM, TaK KaK OHH HMEKT
L[UTOI/Ia3My

T/1a3MaTUYeCKyro MeMOpaHy, COCTOSIIYIO U3 JIUITUAOB U Oesika
pub0OCOMBI

+ silepHoe BelriecTBO 6e3 000/10UKH

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

+ Ha/IMUMeM B UX COCTaBe aMUHOKHC/IOT

Ha/TMUMEM TIENTU/IHBIX CBS3eH

CIIOCOOHOCTRIO 00Pa30BLIBATE BO/IOPO/IHbIE CBSI3U

0COOEHHOCTBIO UX TIEPBUYHOM CTPYKTYPbI

Bb1ge/MTh 0T/Ie/TbHbIe KOMIIOHEHTBI K/IETKH MO3BO/ISIOT METO/IbI:
MMKPOCKOITUUECKUH

TUCTOXMMHUYECKUI

+ I QepeHLIMaTbHOTO LIeHTPU(DYTHPOBAHKS
PEHTTeHOCTPYKTYPHOT'O aHa/In3a

ITpocTpaHCTBEHHYH CTPYKTYPY M (pU3HUeCKHe CBOHCTBA MAKPOMOJIEKYJT IO3BOJISIIOT H3yUHTh
METOJABI:

MUKDPOCKOIMAYECKUH,

TUCTOXUMUYECKUH,

OMOXUMUUECKHH,

+ PEHTTeHOCTPYKTYPHOT'O aHa/In3a

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

+ ATAZBI

XPOMOCOMBI

HYK/IETHOBBIE KUC/IOThI

AT®.

®darouuros — 3T0:

3axBaT MeMOpaHOM K/IeTKH >KUJKUX Bel[eCTB U MepPeHOC UX B LIUTOIIa3My K/IeTKU
+ 3aXBaT MeMOpPaHOU KJIETKHM TBEP/IbIX UYACTHUI] U IIEPEHOC UX B I[UTOIIa3MY
n30UpaTe/bHbIN TPAHCTIOPT B KJIETKY aMUHOKHUC/IOT
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TOCTYTUIEHHE B KJIETKY BOZIbI
DYHKIUH IJIQJKOH IHAOIUIa3MaTHUeCKOMN CeTH:
+ CHHTe3 JIMITH/IOB

paclieryieHe yrieBozioB
pacirierieHye 6enKkoB

cuHTe3 OeJTKOB

DyYyHKIMH IM30COM:

CHUHTE3 >KHPOB,

+ pacijeryieHve 6e/KoB

CUHTe3 YTJIeBO/IOB,

crHTe3 OesTKoB

DYHKIIMH MUTOXOH/IPUM:

CUHTE3 )KUPOB

CYHTe3 yT7IeBO/IOB

+ cunre3 ATO

pacirieruieHre HyK/IEMHOBBIX KHC/IOT
DOyHkumu KoMiutekca I'ombpxu:

+ obpa3oBaHue TM30COM

CHHTE3 >KUPOB

cuHTe3 ATD

paciiierieHre HyK/IeMHOBBIX KUCTIOT
DyHKIMH KJ/IETOYHOI'0 A/pa:
OuocuHTe3 Oenka

cuHTe3 ATD

+perysisitysi 0OMeHa Bell[eCTB KIeTKH
paciieryieHye IoJIMcaxapHu/IoB.

K Hek/1eTOUHbIM (pOpMaMm >KU3HHM OTHOCSTCH:
pacTeHust

GaxTepru

YKUBOTHBIE

+ BUPYChI

K nmpokapuoTam 0THOCATCA
HUTUaThIe BOZOPOC/IN

+ OakTepuun

JPOXOKU

TI/IeCHEBbIE TPUOBI
OH/I0IIa3MaTHYECKasi CeTh B K/IETKE BbIO/THAET (DYHKIMIO
cunresa /IHK

cunTe3a MPHK

+ TpaHCIIOpTa BEITIeCTB

obpazoBaHust prbocoM

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

OenkoB

coJsieit

+ yIJIeBO/I0B

Ile/ur0/1032 OTHOCUTCH

+ K yI/ieBoZiaM

JATIJIAM

Oesikam

MUHepaTbHbIM BellleCTBaM
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HapyiieHue yrjieBoJHOr0 00MeHa y yesioBeKa UCC/IelyeTcsl C MOMOIIBI0 MeTo/a
L[UTOr€eHeTUUYECKOT 0

reHeasioruyecKoro

5KCTIepUMEHTa/IbHOrO

+ OMOXUMHUECKOTO

Be/ku, cioco0HbIe yCKOPATH XUMHYECKHEe PeaKI[UH, BBINO/HSAOT B K/IeTKe (DYHKIUI0
TOPMOHAJTbHYIO

CUTHAJIbHYIO

+ (pepMeHTaTHUBHYIO

VMH(MOPMaLMOHHYO

BHYTpPHK/IETOUHBIE APa3HUThI, COCTOALIME U3 MOJIEKY/T HYK/IEMHOBBIX KHC/IOT U 0e/TIKOBOM
000/10YKH .....

+ BUPYChI

OakTepun

JPOXOKU

TipocCTeMiie

B cocraBe pacTeHuil BCTpedaeTcsi Mo/ IMcaxapuj

TJIMKOTeH

a/ipeHasIMH

+ Kpaxman

XUTHH

XeMoTpo(HOe MUTaHHE XapAKTEPHO /I/Is1 HEKOTOPBIX

rerepoTpodoB

KOHCYMEHTOB

Tlapa3vToB

+aBTOTpO(OB

BcrpauBanue cBoeit moJiekysbl [JHK B K/1eTKy X03IMHA OCYII[€CTB/ISAIOT

+ 6akTeprodaru

XeMOTPO(BI

aBTOTPOGBI

1MaHO0aKTepUn

B cocraB /IHK BX0JAT a30THCTbIe OCHOBaHUA:

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

T'yaHHWH, ypalu/l, UTO31H, TUMUH;

I[UTO3WH, aZileHUH, THMUH, YPaLIWJ;

THUMUH, TYaHWH, aZileHUH, ypalul

B oanoi u3 peneit [JHK umeercs nociegoBarenbHocTh HyKaeoTu 0B L1 T I' A. Ucxops u3
NMPUHLMIIA KOMIIEMEHTAPHOCTH, YCTAaHOBHTE I0C/1€/[0BaTe/IbHOCTh HYK/IEOTH/IOB B APYroi
e JHK:

+ r'yaHUH, aJileHUH, UTO3UH, TUMHUH

afleHWH, TAMUH, ypaly/, TYaHuH

LIMTO3WH, a[leHUH, ypaLu/i, TAMUH

TUMWH, aJIeHUH, I[UTO3WH, 'yaHUH

Kakoii TepMHH MCII0/1b3yeTCA /sl 0003HaUeHHs Ha3BaHUSA K/IeTOYHOW IPaHULIbI )KUBOTHOU
K/IeTKHU?

JIBOIHOI €101 6e/TKOBBIX MOJIEKYT

JIUMUAHBIN cioi

+I1na3matuueckasi MeMOpaHa

[TonvcaxapuHble KOMI/IEKChI

Kro BniepBbie chopMy/11poBai 0CHOBHbIE MOJ/I0KEeHHs K/IeTOUHOM Teopuu?
M. Mansnuruu
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P.I'yk

A. Ilypkune

+T. [IIBaHH

Kakue coepuHeHus1 o0ecrneyrBaeT ruajomnjia3smMe CBONCTBA KO/UIOUAHOM CHCTeMBbI?
I[TpucyTcTBUe TOMBKO OENTKOB U BOJBI

[TpucyTcTBUE TOMBKO HYK/IEMHOBBIX KUCJIOT U BOJbI

Hannuue TonbKO nonmrcaxapuioB U BOAbI

+IIpUCyTCTBHe BCeX TiepeurcIeHHbIX OUOTOIMMEepPOB U BObI

Kakoe cTpoeHne uMmeer 3j1eMeHTapHas K/IeTOYHasi MeMOpaHa?

Ona obpa3oBaHa /IByMsI LIeHTPaJbHbIMU CJIOSIMU O€JTKOB, TTIOKPBITHIX C IBYyX CTOPOH MOHOCIOEM
JIUTIUIOB

Ona obpa3oBaHa OZHUM CJiIoeM OesTKOB, K KOTOPOMY TIPUMBIKAeT CJI0H JIUTIU/OB

+OHa obpa30oBaHa 1|eHTPa/IbHbIM OUTUITUIHBIM C/I0EM, B KOTODBIM BCTPOEHBI O€/TKOBbIE MOJIEKY T
Ona oOpa3oBaHa TOJbKO OUTUIHAHBIM CJIOEM

Yto XxapaKTepHu3yeT NOBEPXHOCTHbIE 0e/IKH 3/1IeMeHTapHO! K/1eTOUHOI MeMOpaHbI?
OHM YaCTUYHO BCTPOEHBI JIMOO B TIOBEPXHOCTHBIM, MO0 BO BHYTPEHHUM OMTUTIMIHBINA CJIOM
+OHU «ITIPOLIMBAIOTY» OWUITUAHBIN C/IOM M YaCTUYHO PACIIO/IaraloTCs Ha Hapy>KHOW U
BHYTpeHHel MOBepPXHOCTU MeMOpaHbI

OHM HUKaK He CBSI3aHbI C OUTMITUHBIM CJI0EM MeMOpaHbI

OHU He BCTPOeHbI B OUMITUHBIN C/ION W HAaXOASATCS Ha BHYTPeHHeH Wi Hapy KHOMH
MOBEPXHOCTH MeMOpPaHBI

Kakoii cocTtaB umeeT r/IMKOKa/IMKC?

+3TO acCOLMMPOBAHHBIN C T1/Ia3MOJIEMMOM TJTUKOTIPOTEUHOBBIA KOMIL/IEKC

ITO acCcOLMUPOBaHHbIE C M/1a3MOJIEMMOM MOJIEKYJIbI BOJIbI

3OTO accOIMMPOBAHHbIE C I171a3MOJIEMMOI HeopraHuyecKre coeiMHeHUs

ITO accoLMUpPOBaHHbIE C M71a3MOJIEMMOM Uy>KepOo/IHbIe BelljeCTBa

Uto sB/IsIeTCA NPUHIMITHA/IBHBIM OT/IHYHEM CTPOEHHMS IVIa/JKOH IH/I0M/Ia3MaTHYeCKOH CeTH
OT I1IepOX0BaToi?

B eé cocTaBe NMpUCYTCTBYIOT MELLIOUKH

B eé cocTaBe mpUCyTCTBYIOT LIMCTEPHBI

B eé cocTaBe MPUCYTCTBYIOT TPYOOUKU

+OHa JymieHa pubocom

YTo noHUMaeTCs Mo/ TePMUHOM JUKTHOCOMA?

MHorourcieHHble KaHaslbLIbl 111€POX0BATOM 9H/0/1a3MaTHUYeCKOi CeTH
MHorouuc/ieHHbIe KaHalbL{bl T7IaZIKOW SH/0T/Ia3MaTHYeCcKoi CeTH

MHorourcieHHble CKOTL/IeHUS JIN30COM

+CKoruieHus1 371leMeHTOB KomruieKca ['o/ib/IKu B BUJie CTOTIKM YTIIOL[eHHBIX [IUCTePH
Kakoe yTBep>k/jeHHEe B CTPO€HHH MEPOKCHCOM SIB/ISIETCHA OIIHUOOUHBIM?

JTO Tenblia OBaIbHOW (POPMBI

+OHM He UMEeIOT MeMOpaHbI

VmeroT TpaHy/ISpHBINA MaTPUKC

Kakas mem0paHa MUTOXOH/IpUH 00pa3yeT KPUCTHI?

HapyxHas

Hapy»xHast u BHyTpeHHss

+BHyTpeHHsas

B MUTOXOH/IpUSIX TIPUCYTCTBYET CIelfia/ibHasi MeMOpaHa, (hOpMUPYIOIIast KPUCTHI
Kakoe cooTHOIIeHHEe GO/TBIINX U MaJIbIX Cy0BbeAMHHUL] CyII[eCTBYeT B pudocome?

2 GOMBIIUX U Masast

2 MasbIX 1 6omblIast

2 GOMBIITUX U 2 MajbIX

+ OosibIast ¥ Masas
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Camas KOpoTKasi 10 BpeMeHH CTafusi MUT03a — 3T0

ripodasa

MeTadasza

+aHagaza

Tenodasa

3UroTeHa

Be/lku BHYTPHK/IETOUHBIX MeMOpPaH CHHTe3UPYIOTCHA B
+rpanynsipHoit II1C

rnaakou JI1C

KOMIL/IeKCe I'0/b KU

JIM30COMax

S/IPBILLKAX

MuTOoX0H/ApHAaNbHBIN MAaTPHKC PACTIO/IATACTCSH. uveereecrveeennes
Ha noBepxHOCTH MUTOXOHJPUH

B Me)xMeMOpaHHOM TIPOCTPaHCTBe

B MUTOXOH/IpUSIX OTCYTCTBYeT COOCTBEHHBIN MaTPUKC

+B npocTpaHcTBe MeXy KpUCTaMH

Kakoe yTBep:x/ieH1e, xapakTepu3syomiee 3HaueHue [IHK MUTOXOHAPUH, SIB/ISIeTCA
HeBepHbIM?

OHK yuacTtByeT B cuHTe3e nHdopMaLmoHHbix PHK

JHK yuacTtByeT B cuHTe3e TpaHciopTHbIX PHK

IOHK yuyactByeT B cuHTe3e prubocomanbHbix PHK

+/JHK He yuacTtByeT B cuHTe3e Kakux-mbo PHK MuToxoHpuit
Kakoe K0/1H4ecTBO Cy0BeAMHUL] BXOAUT B COCTaB PUOOCOMBI?
OpHa

+I1Be

Tpu

YeTbipe

Kakoii XuMHYeCKH COCTaB HMeeT KaXK/as Cy0obeJUHHUI[a pub0oCOMBbI?
WudopmaronHass PHK u 6enok

TpancrioptHasi PHK u 6esiok

Tonsko pubocomanbHass PHK

+PubocomansHast PHK u 6enok

Yto HE siBisiercst Mop¢o/10ruyecKMM NMPU3HAKOM MHUKPOTPY0oueK?
OHU 1IpeJCTaB/ISIFOT JIMHelHble 00pa30BaHUs

OHU SIBJIAIOTCS TIOJIBIMU LIUTUHAPAMU

OHU TIpeJCTaB/ISIFOT HeBeTBsIIMecs: 00pa3oBaHUs

+OHU NpeACTaB/IS0T XOPOIIO Pa3BeTBIEHHbIE CTPYKTYPhI
Kakue 13 K/1IeTOUHBIX CTPYKTYP, 00pa30BaHHbIe MUKPOTPY0OUKaMH, SIBJSIOTCS
BpeMeHHbIMU?

baszanbHble Tesblja pecHUYEK

LenTpuonu

JKryTuku

+BepereHo fenenus

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

[Be 1ieHTpUOIU

LlenTpocdepa

+MuUKpOTpyOOUKH BepeTeHa Jie/ieHus

I'ae B cocTaBe siiepHoOii 000/10UKe 00HAPY)KMBAKOTCSA PUOOCOMBI?
B cocraBe nepuHyK/1€apHOro MpOCTPaHCTBa
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Ha BHyTpeHHeli MeMOpaHe CO CTOPOHBI HYKJ/I€OTI/Ta3MbI

+Ha Hapy>kHOI MeMOpaHe CO CTOPOHBI LIUTOII/Ia3Mbl

MembpaHbI siZiepHOi 000/10YKH He UMer0T prubocom

YTo XxapaKTepHO /Il COCTaBa K/JI€TOYHOro0 siipa?

SlnepHast o600uKa

['1e10KM XpOoMaTHHA

OpHO UM HEeCKO/IBKO SZpBILIeK

+Bce BbllIenepeyrcieHHble KOMITOHEHThI

Cy0beJUHULIBI PUOOCOM 00PA3YIOTCSH B...evrerrecnsesanes

I'napkoii OI1C

I'panysnsipnou JI1IC

B pe3ynbTare MouykoBaHUs UMEIOIIUXCS pubocom

+$1 ApBILIKOBBIX OpraHM3aTopax.

OO0IMM /IS BCeX K/IETOUHBIX MEMOPAH AB/IACTCSH. .ueeeeeeenseenss
+JlunonpoTreniHOe CTPOeHHe

OpauHaKOBbIN TTOBEPXHOCTHBIM 3/IeKTPUUECKUM 3apsifi

CocraB Mnu0B

CocraB I/IMKOKa/lIvKCca

YyacTKu XpoMoCoM, Ha3bIBaeMble KHHETOXOPAMM, 3TO......ccceeereesnees
MecTa oOpa3oBaHUs AApHILIEK B UHTepda3e

MecTa OTXOXKJeHHsI MUKPOTPYOOUeK BepeTeHa Jie/IeHHsI

MarieHbKHE y4aCTKH XPOMOCOM, OT/Ze/IeHHble BTOPUYHOM TepeTsHKKON
+I1epBUYHBIe MEPETSHKKU

YTo He OTHOCUTCS K MACCHBHOMY TPAHCIIOPTY K/I€TOYHBIX MeMOpaH?
TpaHcnopT BO/ibI

TpanHcropt HOHOB

TpaHCOpT KaTUOHOB

+TpaHCopT BLICOKOMOJIEKYISIPHBIX Oe/TKOB

Kakas (pyHKuusi, U3 nepeuuc/eHHbIX HIDKe, BBINO/THAETCSA I/1a/KOM SH/0I/Ia3MaTHYeCKOoH
CeTbo?

CuHTe3 0e/IKOBBIX BELeCTB

Mogudukariyst 6eJTKOBBIX BeIlleCTB, HAalIPUMep, CBSI3bIBAHKUE C CaxapaMu
TpaHcropT Oe/TKOBLIX BEIeCTB B KOMILIEKC ['0/TbIKu
+J1e3MHTOKCHKALUS TOKCUYeCKUX COeITMHEHHH, CUHTe3 HeOeTKOBbIX COeIMHEeHHUM
Uro He siB/sieTcs QyHKIUer Komiulekca ['onbmxu?

HakorsieHre CHHTe@3UPOBaHHBIX MTPOAYKTOB

XumHueckasi repecTpoiika HakarjMBaeMbIX TIPOIyKTOB

+Paspyl1iieHre MepBUYHBIX JTU30COM

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

OHM He CB$si3aHbI C KaHa/IbL[AMH 3H/OTIIa3MaTUYeCKOU ceTr

Onu 06pa3yroT MOMCOMBI

+OHU CUHTE3UPYIOT CTPYKTYPHbIe Oe/IKU KJIeTKU

OHU CUHTE3UPYIOT CEeKPeTOPHbIe OesTKK

YTO He 0THOCUTCH K CTPYKTYPHO-(YHKIIMOHA/ILHOM XapaKTepuCTHKe pubdocom
HAOI/Ia3MAaTHYECKOH ceTH?

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

[ITepoxoBaras 3H/|0M/Ia3MaTUUeCKasi CeTh pacriosiaraeTcsi BO BCexX KJeTKax
CUHTe3UpYIOT CTPYKTYPHbIe Oe/IKU KJIeTKU

+CHHTe3UPYIOT CeKpeTOpHbIe OesTKu

Kakoe yTBep:K/|eHHe COOTBETCTBYeT XapaKTepHCTHKe reTrepoxpoMaTiuHa?
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OTO XpOMaTHH, KOTOPBIM MPUCYTCTBYET B SIJPaX TOJILKO MY>KCKOI'O OpraHu3Ma

ITO [1eKOH/eHCHPOBaHHbIE YYaCTKU XPOMOCOM

+3TO KOH/IeHCHPOBaHHbIE YY4aCTKHA XPOMOCOM

CoOTBeTCTBYeT y4acTKY Si/JpbIIIKOBOIO OpraH13aTopa

Kakoii )xu3HeHHbIN [UKJ/I XapaKTepu3yeT BbICOKO0/ju(epeHLIPOBaHHbIe K/TeTKU?
MuTo3 - uHTepdasa - MUTO3

Muro3 - uHTepdasa - rubesb KIeTKH

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

MWUTO3 - MUTO3 - MUTO3 U T []

Yem xapaKkTepu3yeTcsi MOCTMUTOTHYECKHH nepuo/ uaTepdasbl manoauddepenijupoBaHHoOM
K/IeTKHU?

+IIpoucxoaut poct 1 AuddepeHIMPOBKa

[Tpoucxomut ypBoeHue mosiekys JTHK

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

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

UeM xapaKkTepH3yeTcsi CHHTeTHUeCcKHl nepuo/, unTepgasnl manoauddepeHnipoBaHHoi
K/IeTKHU?

[TpoucxoauT pocT U AuddepeHIIMPOBKa

+IIpoucxoaut yasoenveM Monekysn JHK

[TporcxoauT MOATrOTOBKA KIeTKU K HOBOMY MUTOTUUYECKOMY Zle/IeHUI0

Kakux-mibo uameHeHU CO CTOPOHBI SAjpa U [IUTOIIa3Mbl K/IeTKHA He TIPOUCXOIUT
Kakue u3meHeHHs MPOMCXOAAT B A/ipe U LIUTOIUIa3Me K/1eTKH B MeTada3zy murosa?
KoHpeHcalust XxpoMoCcoM, pa3pylileHue siZiepHoi 000/109Ku, JOPMUPOBaHKE BepeTeHa Jle/IeHHsI
+Pacro/io)keHre XpOMOCOM B 9KBaTOPUA/IbHOM 30He KJ/IeTKH

Pacxo)xeHre 0uepHHUX XPOMOCOM K TOJIF0OCaM [JOUePHUX K/IETOK

O06ocobnenue sep, IIUTOTOMUS

Kakue u3amMmeHeHUs MPOUCXOJAT B siipe U LIUTOI/Ia3Me K/1eTKU B aHada3y muTo3a?
KonpeHcalyss XpoMOCoM, pa3pyiiieHue siepHoi 000/10UKy, (popMHUpOBaHUe BepeTeHa Jie/IeHusT
PacrionoskeHre XxpOMOCOM B 9KBaTOPUaIbHOU 30He K/IeTKH

+PacxoxeHre JouepHHUX XPOMOCOM K T0JIF0CaM JJOUePHUX KIE€TOK

O6ocob/ieHue siziep, LIATOTOMUS

B pe3y/ibTaTe MUTO03a 00PA3YeTCH...ovurereessrosnses

OpHa aurioniHas KiaeTka

OpHa KneTka ¢ rarutongHeiM Habopom [IHK v 3 peiyKIIMOHHBIX Tesblja

UeTbIpe K/I€TKU C raryionHbiM KonmuectsoM JHK

+/1Be umIouHbIe KJIeTKU

Kakoii crioco0 jje/1eHUs1 He XapaKTepeH /I/Isi COMaTHYeCKHX KJ/IeTOK?

Amuto3

Mwto3

OHJIOMUTO3

+Metio3

XpoMoCOMBbI BLICTPAUBAKTCS M0 IKBATOPY KJ/IETKH...cuverssressseees

B npodazy

B tenoda3zy

B anadasy

+B MeTadazy

XpoMaTtuabl  OTXOAAT APYrT OT [Jpyra ¥  CTaHOBATCA  CaMOCTOSATEeIbHBIMH
XPOMOCOMAMHM...cceruveerveesnnee

+B anadasy

B tenodasy

B npodazy
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B MeTadazy

KonunuecrBo xpomocom u [THK paBHO 2n4c......ccceereennne

+B nipodazy

B metadasy

B anacdazy

B tenodasy

KonunuecrBo xpomocom u [THK paBHO 4n4c.........cceeeenee.

B npodazy

B MeTadazy

+B anadazy

B tenoda3zy

HeakTtuBHas yactb JJTHK B K/leTKe MPeACTAB/ICHA.....cccooeevvnnees
XpoMaTUHOM

+0yXpoOMaTUHOM

I'etepoxpomaTHHOM

Bca IHK B KeTke akTUBHA

Konbloranusa roMo/I0ri4HbIX XPOMOCOM NPOHCXOHUT B MEPHO/...ccveeerveerneens
+IIpodaszy 1

[Tpodazy 2

Mertadasy 1

Mertada3zy 2

Anadazy 1

Amnadaszy 2

Tenodasy 1

Tenodgasy 2

B koHue 1-ro geneHusi meiio3a Habop xpomocoMm u JTHK..............c.....
nc

2n4c

+n2c

4ndc

n4c

2n2c

B KoHIIe 2-ro JeieHusi Melio3a Hadop xpomocoM u [THK....................
+nc

2n4c

n2c

4n4c

n4c

2n2c

Ha6op xpomocom u [THK 4ndc xapakTepeH [JIsl HePHOJAQ......c.ceseereenees
[Tpodassr 1

[Mpoda3si 2

Metada3zsr 1

Metada3zsi 2

Amnadasbil

Amnadaszei 2

Tenodassr 1

Tenodassi 2

+Takoro Habopa rpu Metio3e He ObIBaeT.

Ha6op xpomocom n THK 2n2c xapakTepeH /ISl HePHOAQ......c.cesrereenees
[Tpodassi 1
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[Tpodaser 2

MeTada3zsl 1

Mertada3ssi 2

+Anadasbil

Amnadaszsi 2

Tenodassbr 1

Tenoda3ssi 2

Ha6op xpomocom u JTIHK nc xapakTepeH A/IA MEePHOAQ....cccvrereeeesases

[Tpodaser 1

[Tpodassi 2

Mertada3ssi 1

MeTada3ssi 2

Amnadaszbil

Anadasbl 2

Tenodassi 1

+Tenodasbl 2

KpoccuHroBep npoMcxouT BO BPEMS MEPHOJA.....cccveerveennne

+IIpodassl 1

[Tpodaser 2

Metada3zsl 1

Mertada3zsr 2

Anadasbil

Amnadaszsi 2

Tenodassr 1

Tenodassr 2

UTo He 0THOCUTCH K CTPYKTYPHBIM 3/IeMeHTaM LMUTOI/Ia3Mbl K/IETKH?
I'manonnasma

Opranesnsl

+npo

Bxiirouenus

Kakoe omm6ouHoe mo/io’keHHe K/IeTOYHON TeOPpHUH MPHUBEAEHO HIDKe?
KneTtka siBnsieTcss HauMeHbIleH eJUHULIEN YKUBOTO

KseTky pa3nuyHbIX OPraHrM3MOB CXOJHBI IO CBOEMY CTPOEHUIO

+00pa3oBaHre HOBBIX KJIETOK IMPOUCXOAUT U3 6eCCTPYKTYPHOM MacChl
MHOTrOK/1eTOUHbIe OPraHU3MbI TIPeJCTaB/ISIFOT COO0M CI0XKHbIe aHCaMO/TU KJIeTOK, CTPYKTYPHO U
(hYHKIIMOHA/TLHO CBsI3aHHBIE MEXXy CO00H

Urto noHMMaeTcs Nnoj TepMHUHOM ruasjioniasma?

Copgepxumoe szpa

MeXTKaHeBasi )KUJKOCThb

+L{uTorsa3Ma, MIIEHHAsE OpraHesT U BKIHOUeHUH

Ilna3ma KpoBu

Kak pacnosiararorcsi Mo/ieKy/ibl B OWIHITHAHOM C/I0€ K/JIeTOYHBIX MeMOpaH?
VX 3apa)keHHbIe YaCTH HarpaBJieHbl K LJeHTPY OUIUIHUHOTO CJI0S

+Ux He3apspKeHHbIe YaCTH HarlpaBJieHbl K 1[eHTPY OUIUITUHOTO CJIOST
Morneky/ibl JIMTI/IOB He UMEIOT 3apsijia ¥ pacrioyiaratotcsi 6e3 BUJUMOro MopsiiKa.
Ux 3apspKeHHBIE YaCTH HarpaB/ieHbl K TIOBEPXHOCTH MeMOpaH

Yto xapaKTepu3yeT HHTerpajibHble 0e/IKU 3/1eMeHTapHO#! K/IeTOYHOI MeMOpaHbI?
OHH BCTpPOeHbI MO0 B IIOBEPXHOCTHBIN, MO0 BO BHYTPEHHUI OWTATTH/IHBIN CITOM
+OHU «IIPOLIMBAOT» OUIUITHAAHBIN C/IOM M YaCTUUHO PacIioiaraloTcsl Ha Hapy>KHOU U
BHYTPeHHell TTOBePXHOCTH MeMOpaHbI

OHU HUKaK He CBsI3aHbI C OUIUITUIHBIM C/TI0eM MeMOpaHbI
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OHu npUKperieHbl MO0 K TTOBepXHOCTHOMY, /MO0 K BHYTPEHHEMY OHMTUTIHIHOMY CJIOO
MeMOpaHBI

Kakoe yTBepx/eHue, XapakTepu3yoiiee (GyHKIMU 0e/IKOB 3/IeMeHTapPHOM K/IeTOUHOM
MeMOpaHblI, AB/IAETCA HeMPaBUWIbHBIM?

+OTCYTCTBYIOT O€/IKH-TIePEHOCUMKH

Vwmetorcst 6eiku-hepMeHTBI

BcTpeuaroTcs perientopHble 6eKu

B coctaBe MeMOpaHbI IMEIOTCSI CTPYKTYPHbBIE Oe/TKH

Ha kakoii moBepXHOCTH K/IeTOUHOM MeMOpaHbl Pacio/iaraeTcs rIMKOKa/JMKC?
Ha Hapy»kHO# MembpaHe siipa

Ha BHyTpeHHel MOBePXHOCTH I1/71a3MOJIEMMBI

Ha noBepxHocTr MeMOpaH KoMILieKca ["oytb ke

+Ha Hapy>KHOM NOBEPXHOCTH I1/1a3MOJIEMMbI

Ilna3mosieMMa He MPUHUMAET YYaCTHE B 00PA30BAHM . .....veerveereesnes

Pecauuek

JKryTukoB

MUKpOBOPCUHOK

+Muodubpuin

Kakoe yTBepx/ieHle XapaKTepHCTUKHU IePOX0BAaTOH 3H/I0M/Ia3MaTUYeCKOU CeTH ABJISeTCs
OIIMO0YHBIM?

B eé cocTaBe NpUCyTCTBYIOT MELLIOYKH

B eé cocTaBe NpuUCyTCTBYIOT LIMCTEPHBI

B eé cocTaBe MPUCYTCTBYIOT TPYOOUKU

+OHa JyimieHa pubocom

Kako¥i TepMHH He HCI0/Ib3YeTCs i/ 0003HaYeHHs U XapaKTePUCTHKH BTOPUYHBIX
Jm3ocom?

AyToaronmszocoma

daroymM3ocoma

AyTtoarocoma

+InkTHOCOMa

Yto He 00HApPY)KMBaeTcsi B cocTaBe ayTogarocom?

OcTaTKu MUTOXOH/IpUH

OcTaTKu 3H/101/1a3MaTHUeCKOU CeTH

Octatku pubocom

+OcTaTKu (aroUTUPOBaHHBIX Uy>KEPOJHBIX KJIETOK

B ux 11eHTpe BUJHBI KPUCTA/ITIONOJ00HBIE CTPYKTYPHI, COCTOSIIIME U3 HUOPUIIT U TPyOOK
N3 kakoro KosimyecrBa MeMOpaH o0pa3oBaHa CTeHKa MUTOXOH/PUHU?

N3 opHOM

+U3 2-x

N3 3-x

N3 4-x

I'ae pacnosiokeHo MexMeMOpaHHOEe MPOCTPAHCTBO MUTOXOHAPUIA?

+Meyxay Hapy>KHOM U BHyTpeHHell MeMOpaHaMu

Mesxay MeMOpaHaMH COCeTHUX KPUCT

B cocraBe MUTOXOH/IpUUM HET TaKOT'O MPOCTPaHCTBa

B nieHTpe MUTOXOH/pUU

Kak Ha3bIBaroTcs 0e/1KH cy0beJUHHIIbI, 00pa3yoliie CTeHKY MUKPOTPY00OUKH?
o6y mMHbI

AnbOYMUHBI

+TyOyiHBI

AKTUHOBBIE (pUIaMeHThI
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Kak pacniosiararwTcs leHTPpHO/IM B AUIIOCOMe?

[TapannensHO OpyT APYTY

HaxknazgpiBaroTcst Apyr Ha Apyra noJ, NpssMbIM YIJIOM

[TpoposbHO, 06pa3ys MPSIMYIO JTMHUIO

+IleprnieHUKYISIPHO PYT K APYTY

Posib 6a3abHBIX TeJlel] B KIeTKe

OrmpefesnisifoT 6a3aabHYIO YaCTh K/IETKH

OnpefensioT MeCTO pacro/ioyKeHHsl BTOPOU LIeHTPUOJIU TIPU 1eJIEHUU KJIeTKU
+5BASIIOTCA OCHOBOM /1J151 pECHUYEK U KTy TUKOB

OnpeensiOT MeCTO pacro/ioyKeH!s MaTePUHCKOM LIeHTPUOJIY Tiepe/] HauaaioM Jie/ieHUs KJIeTKU
Kakoe Ko/1nuecTBO MeMOpaH BXOUT B COCTAaB si/IePHO 000/10UKH?
Opana

+/1Be

Tpu

UYetsipe

B juTOoCKe/1eT KIIeTKHU He BXOJHAT...ccovverersverenes

AKTHHOBBIE (PUTaMEHTHI

MukpoTpybouKH

[TpomesxyTouHble umaMeHThI

+CucTeMa BHYTPUK/IETOUHBIX MeMOpaH

HoBble MUTOXOH/IPHH B K/IeTKe 00Pa3yloTCcA B ........

I'napkoii II1IC

I'panysnsipnou JI1IC

+Pe3ynbTare feneHus MUTOXOHPUU MTePeTSHKKON

Pe3ynbTare ¢arouyrosa

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

Pubocoma B cocTaBe MOJIMCOMBI

+Iletna IHK BOKpyT MoJieKy/1 TUCTOHOB

Yuacrok JHK cBsizannbiii ¢ PHK-nommepamu

Marnasi cybobearHuIia pub0OCOMBI

YuacTKu XpoMocoM, Ha3biBaeMble IEHTPOMePaMHU, 3T0  ............
MecTa oOpa3oBaHUs AAPHIIEK B UHTEPda3e

MecTa OTXOXKJeHHsI MUKPOTPYOOUeK BepeTeHa [JieJIeHHsI

ManeHbKHe yyaCTKA XpPOMOCOM, OT/ieJIeHHble BTOPUYHOU MepeTsHKKON
+I1epBUUHBIE MIEPETIKKU

YuacTKu XpoMoCoM, Ha3bIBaeMble TeJIOMEPAMH, ITO  ...ccevereeneennes
MecTa ob6pa3oBaHUs sApbILLIEK B UHTepda3e

MecTa OTXO0XKJeHUsI MUKPOTPYyOOUeK BepeTeHa Jie/IeHUst

MaseHbK1e y4acTKU XPOMOCOM, OT/ieJIeHHble BTOPUUHOU MepeTsyKKOH
+KoHeuHble yuacTKH Iy1eyert XpoMoCcoM

Kakoii nepeHoC BeliecTB uepe3 K/JIeTOUHYH) MeMOpaHy He CBSI3aH ¢ aKTHBHBIM
TPaHCIOPTOM?

[TepeHOC BellleCTB NIPOTUB I'PpaZiieHTa KOHL[eHTpaLy

[TepeHoc c romolikio (aro- ¥ MUHOLUTO3a

[TepeHoC ¢ roOMoOI1IBIO0 Ge/TIKOB-TIepeHOCUNKOB

+I1epeHoOC BeleCTB MMyTéM NPOCTOU Juddy3un

Kakas ¢yHKI[us He BbINIO/THAETCA 11eP0X0BaTOH H/I0I/Ia3MaTUYeCKOo# CeTbIo?
CuHTe3 Oe/IKOBBIX BEIeCTB

Moaudukaiiyist 6eJIKOBBIX BellleCTB, HarlpuMep, CBsi3bIBaHUe C caXapaMu
TpaHcnopT Oe/TKOBBIX BEITIeCTB B KOMITIEKC ['0/bIKU
+J1e3MHTOKCHUKALMsl TOKCUUECKUX COeIMHEHUH
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B 00/1acTH Kakoii opraHe/uUIbl HAKAIUTUBAIOTCS CEKPETOPHbIE IPaHYJIbI?

I'nagkoii sHAOMIa3MaTHUECKOM CeTH

daronmsocom

[[TepoxoBaroii SHAOI/Ia3MaTUUeCKON CeTU

+Kowmruiekca I'osbixku

Kakas puronia3MaTtuueckasi CTpyKTypa NpMHUMaeT yyacTHe B 00pa30BaHUH MepBUYHBIX
Jm3ocoM?

['nagkasi sHAOMIa3MaTUuecKas CeThb

Parom3oCcomsl

[ITepoxoBaras 3HAOI/Ia3MaTUUeCcKast CeTb.

+Kowmmnnekc I'onbmKu.

B yem 3ak/ouaercss pyHKIMSA IEPOKCUCOM?

+OHu obecnieunBaroT e3uHTOKCHKaLuio HoO» - mpogykTa, 06pa3yrorerocs pyu OKUC/IeHUH
aMUHOKUCJIOT.

Onu ob6pasytotr H,O

OHM UHAKTUBUPYIOT (hePMEHTHI JIU30COM.

Onu HakaruMBaroT U BbiAesstoT HoOz BO BHELLHIOK Cpefy KIIeTKHU.

Kakoe K0/11uecTBO LleHTpHO0J1ei MPUCYTCTBYeT B JuddepeHLIIPOBAHHON HeJe/sencs
K/1eTKe?

OpHa

+/1Be

Tpu

UYetsipe

Kakoe yTBep:k/ieHIe COOTBEeTCTBYeT XapaKTepHCTUKe 3yXpoMaTHHA?

OTO MOJIOBOM XPOMaTUH

+3T0 [IeKOH/IleHCUPOBaHHbIe YUaCTKH XPOMOCOM

OTO KOH/IeHCUPOBAHHBIE YUaCTKU XPOMOCOM

CoOTBeTCTBYeT y4aCTKY Si/PbIIIKOBOIO OpraHu3aTopa

Kakoii )Ku3HeHHbIH IUKJ/I XapakTepu3yeT Mano i depeHiupoBaHHbIe K/IEeTKU?
+Murto3 - uHTepdasa - MUTO3

Mwurto3 - unTepdasa - rubesb KJIeTKu

Mwuto3 - quddepeHIMPOBKY - BbINOTHEHWEe (GYHKLIUHN - THOe/Tb KJIeTKH

MwuTO3 - MUTO3 - MUTO3 U T []

Kakoii nepuo/ He BxoAUT B uHTepda3y MmanouddepeHnipoBaHHOM K/IeTKH?
+Ilepuon mutosa

[TocTMuTOTHMYECKMY TIepUO/, (TTPEeCUCTETUYECKIH)

CHHTeTHUYeCKUM TTePUO/,

[TpemuTOTHUECKUY TTEPUOJ, (TOCTCUHTETUUECKUI)

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

[TpoucxoauT poct U AuddepeHIPOBKa

[Ipoucxomut yasoenve mosexkys JTHK

+3aBepiiieHHe MOATrOTOBKH K/IeTKU K HOBOMY MUTOTUUYECKOMY ZieJIeHUIO

Kakux-mb60 u3MeHeHH CO CTOPOHBI Siipa U I[UTOTIa3Mbl KJIETKH He TIPOUCXO/UT
Kakue u3ameHeHHs MPOMCXOAAT B A/Ipe U UTOIUIa3Me K/IeTKH B mpoda3y MuTo3a?
+KoHzeHcalysi XxpoMocoMm, pa3pylieHre sifiepHOi 00010UKH, (OpMHUpPOBaHKe BepeTeHa Jie/leHust
Pacronio)keHre XpOMOCOM B 3KBaTOPUA/IbHOU 30He K/I€TKU

PacxoskJeHre 10UepHUX XPOMOCOM K IOJIFOCaM [JOUepHUX KJIEeTOK

Ob6ocobnenue sep, IATOTOMUS

Kakue u3meHeHNs MPOUCXOJAAT B A/ipe U LIUTOIUIa3Me K/IeTKH B Tesio(a3y MuUTO3a?
KonpieHcalys XpoMocoMm, pa3pyilieHue siiepHoi 000/10UKy, (popMHUpOBaHUe BepeTeHa Jie/ieHust
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Pacronio)xeHre XpOMOCOM B 3KBaTOPUA/ILHOU 30He KJIETKU
PacxoxxzeHre JouepHUX XPOMOCOM K ITOJIFOCaM [JOUepHHUX K/IeTOK
+0060cobieHue siiep, LIUTOTOMUS

B pe3y/ibTaTe Meii03a 00Pa3yeTC .. ..cocueereesueenns

UeThIpe K€TKU C AUTJIOUAHBIM KommyectBoM JHK

[Be nurionHble KJIeTKU

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

B unTepdaze murornueckoro nukaa JHK yABaNBaeTCH........ccueeueneee
B npecuHTeTHUYECKUM TTEPHOJ

+B cunTeTMUeCKul epuo/,

B nocTcuHTeTMYeCKUi epuoy,

B MeTacdazy

AKTHBHBIN POCT KJIETKHA MPOUCXOAHT...ueeersreseneesess

+B npecrHTeTHYECKMI1 TEpHO/,

B cuHTeTHUeCKuil mepuoy,

B nocrcuHTeTMYeCKUM NTepUoy,

B MeTadazy

Knerka umeer Habop xpomocoM u THK 2n4c ¥ FOTOBUTCS K [I€TICHHIO. ....ccvrsessenes
B npecrHTeTHYECKUM TTEpHOJ

B cuHTeTHMUECKNI NTepUOof

+B nocTcuHTeTHYeCKUil epuo/,

B MeTadazy

HauwnHaercs cnupaiM3anus XpoMOCOM, PAaCTBOPAETCS SiAePHAS 000/I0UKA ....vceveereereenes
+B npodazy

B anadazy

B tenodasy

B Metadazy

Ha3soBute cTpyKTYpBI K/IeTKH, rje coaepxurcsa JTHK.

+ NaCTU/Ibl, MUTOXOH/PUN

pubOCOMBI, LIUTOI/Ia3Ma

II1C, komrutekc ['onmbpKu

71a3MoJIeMMa, BaKyo/lb

Ji1s1 pa3sMHOXKXeHus (1epejauy reHeTU4YeCcKOro MaTepuasa) CIy)KUT
+ AApo

LIATOI/Ia3Ma

BaKyoJib

KJIeTOYHasi CTEeHKa

Oprase/uibl, NOI/IOINAKIHE KUCTIOPOJ, - 3TO:

PO

+ MUTOXOH/IpUU

MePOKCHUCOMBI

armapar ['onmbKu

SH/0T/Ia3MaTHUyecKast CeTh

SIIPBILLIKU

OCHOBOMNO/10)KHUKAMHU K/1€TOYHOH TeOPUHM CUUTAIOT:

I'yka u JleBeHryka

+I1IBanHa u IllneiaeHa

JleBeHnryka u Bupxosa

HapsuHa u I'yka

KuBOTHasA K/IeTKa CO/lep)KHUT:
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XJIOPOTL/IACThI

XPOMOTUIACThI

+1[@HTPUOU

JIEVKOM/IacCThl

Y KJ/1eToK 3H/]0criepMa MOKPBHITOCeMEHHBIX HA00p XpoMocoM:

raryIoNIHbIM

JUTITIOU/IHBIN

+TPUTITIOUJHBIN

TeTparIouHbIN

Knerka - 370 ...

MeJibuaiiliiasi yacTuila, Melolljasi OCHOBHbIe XUMUUeCKHe CBOMCTBAa OpraHu3Ma
CTPYKTYPHO-(YHKI[MOHA/IbHAs eJUHULIA BUZA

YyacTb OpraHM3Ma, MOCTPOeHHasi U3 3aKOHOMEePHO B3aUMOCBSI3aHHBIX TKaHeH
+3/1IeMeHTapHasi eIMHULA CTPYKTYPHO-(OYHKIMOHAIbHASI YKUBBIX OPTaHU3MOB
Bakyo,1b pacTUTe/IbHOM KJ/IETKH BBITIO/THSACT (DYHKI[UM:

+ ocMmoperyJanuu

BbIZIE/TUTE/TbHYIO

TIUILeBapUTETbHYHO

COKDPAaTUTEeTbHYIO

3abo/1eBaHie Ty0epKy/1e30M JIerKHX y Ue/I0BeKa BbI3bIBaeT

BHPYC

TUTeCHEBBIN TPUO

+ GaKTepusi-rapasuT

OakTepus — carpoduUT

3a0o0/1eBaHie CTPUTYIUM JIUIIIAEM Y Ye/I0BEKA BbI3bIBAET

BUPYC

TJIeCHEBbIN Tpyb

OakTepHUs-TIapasyuT

+Tpub- napasur

darouuro3 — 3T0:

3axBaT MeMOPaHOM KJ/IeTKH >KUJKHX Bell[eCTB U TIePeHOC UX B LIUTOI/Ia3My KJIeTKU
+ 3aXBaT MeMOpaHOU KJIeTKH TBEP/IbIX UaCTHUL] U IIEPEHOC UX B LIUTOIIa3MY
W30MpaTe/bHbINA TPAHCIIOPT B K/IETKY aMUHOKUC/IOT

TOCTYTI/IEHNE B KIETKY BOJbI

B oanoii u3 peneit [JHK umeercs nociegoBarenbHoCcTh HyKIeoTui0B A T T' I, icxoas u3
MPUHIUAINA KOMIJIEMEHTaPHOCTH, YCTAHOBHUTE MOC/IeA0BaTe/IbHOCTh HYK/IEOTH/IOB B IPYroi
e JHK:

T'yaHWH, afIeHUH, [IATO3WUH, TUMUH

aJleHyH, THMMH, ypary/i, TyaHUH

L[UTO3WH, a/IeHVH, YPali/l, TAMUH

+TUMUH, a/IeHUH, [JUTO3WH, TYaHUH

3adaHust Ha MHOJcecmeeHHbll 8bI60p
Bbibepume HeCKONbKO Npasu/bHbIX 8ApUAHMO8 omeema
CxeMa pery/siijuy CHHTe3a 0e/lka ObL/1a Mpe//Io)KeHa. ..
+®. Kakobom
+XK.JI. MoHo
. 'ekkeniem
M.4. lnetizeHoM
T. [IIBanHHOM
KierouHnas Teopusi CTpoeHHUsI OPraHu3MoB 0bL1a copmyMpoBaHa...
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+M. LlnergeHom

+T. [lIBaHHOM

P. I'ykom

L. Yorconom

@. Kpukom

Tomac MopraH siB/isieTC aBTOPOM...

+XpPOMOCOMHOU TeOPUM HaC/ieICTBEHHOCTU

+3aKOHa HapyLlIeHUs CL{el/IeH!s] TeHOB IPY KPOCCUHI OBepe
3aKOHa rOMOJIOTMYECKUX PsIZJOB Hac/aeICTBeHHOW N3MEeHUYMBOCTH
Teopry OMOTeol[eHO30B

Y4eHUsI O LIeHTpax NPOMCXO0KeHUsI KYJIbTYPHbBIX paCTeHUN
3aK0H reHeTHYeCKOIr0 PAaBHOBECHs B CBO0OJHO CKpeLBaKIIeCs MOy /AU BliepBbIe
chopmyIHpoOBaH...

+I". Xapau

+B. BaiiHbepr

T. Mopraun

A. Beiicman

I'. MeHpenb

PycckuM yueHbIM NPUHAA/IEKUT OTKPbBITHE. ..

+BHPYyCOB

+0akTeprogaron

OakTepuii

MPOCTEULLNX

O/IHOKJIETOYHBIX BOZOPOC/Ien

Mojenbs NPOCTPAaHCTBeHHOU CTPYKTYPHI MosieKkyabl [IHK (aBoiitHas cniupasib) Obl1a
npeA/0KeHa...

+0.1. YorcoHomM

+®.X.K. Kpukom

N.I1. Mronnepom

M.4. llnerigeHom

K.JI. MoHo

BnepBbie murMeHT X/10po¢ U1 ObLT BbIjJJe/IeH U3 PaCTeHHUH. ..
®. )Kakob

+K. KaBeHTy

A. Baxom

+I1. Ilenetse

JK.JI. MoHo

Pa3BuTHIO BereTarjuoOHHOT0 MeTO/a UCC/IeJOBaHUA PACTeHHI CIIOCOOCTBOBAJIH. ..
N. Kuon

A. bax

+M. LBer

+F0.Cakc

I1. ITenetbe

OCHOBOMO/I0O)KHUKAMH 0M0J/IOTHH KaK HAYKH CUMTAIOTCA JpeBHerpeueckue punocodnl u
€CTeCTBOUCHbITATe/IH. ..

Coxkpar

Apxumen

+ApuUCTOTe/b

+Teodpact

[1naTron

OCHOBHBIMH HayYHbIMH AOCTH)XeHUAMH A. JIeBeHryka AB/ISIIOTCA OTKPBITHE...
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+0akTepuii

b6akTeprodaros

BUPYCOB

+TIpOCTeNIINX

KJIETOUHOTrO si/ipa

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

T. [IIBanHOM

+I'. Martreu

+M. Hupenbeprom

M. lnengeHom

H.W. BaBWioB sIB/IAA€TCSI aBTOPOM...

XPOMOCOMHOW TeOpUM HacJie[[CTBeHHOCTH

+yueHusi 0 LIeHTPaX MPOUCXOXK/eHUS KyIbTYPHBIX PACTeHUN
3aKOHA HapyLUeHHWs CLeIJIeHHs TeHOB MIPU KPOCCHUHIOBepe
Teoprr OMOTeol|eHO30B

+3aK0Ha rOMOJIOTMYeCKUX PsZIOB Hac/leCTBeHHOW U3MEeHUHMBOCTH
XK.-b. Jlamapk npejai0Kul...

+TIOHSATHE TPajlaLiviu

OvHapHY0 HOMEHKJ/IaTypy BUza

TIPUHLMITBI CUCTEMaTUKU

+TIepBYI0 TEOPUIO 3BOJIFOLIMU

TIOHSITHE BUIA

OrpoMHbIi BKJ/1a/ B pa3BHTHe reHeTUKH BHEeC/IM POCCHIICKHE YUeHbIe. ..
B.. BepHaackuii

B.H. CykaueB

K.A. Tumupsizes

+C.C. YUeTBepukoB

+H.. BaBunos

ABTOpamMH KJIaCCHYEeCKOH TeOpHH IBOIIOLUH SABIAITCA. ..
K.-b. Jlamapk

+4. /lapBuH

K. BropdoH

+A.P. Yosnnec

K. Jlunnei

AHTHOMOTHK NEHUIWIMH BBIJC/TH/IA U TMOTyYH/TH B YHCTOM BHJE. ..
+A. diemMuHr

T. Mopraux

+I'. ®iopu

. XonpenH

A. Beiicman

YueHbIMH — MUKPOOHO0/I0TaMH SIBJISIKOTCA. ..

+P. Kox

T. Mopraux

B. I'apgeit

+J1. I1actep

K. b3p

OrpomMHbIH BKJIaJi B pa3padoTKy 3MOpHO/IOrHUeCKHX /J0Ka3aTe/IbCTB IBO/TIOIUHA BHEC/IH. ..
+W.I1. Mrosiep

T. [IIBanH

T. Mopraun
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M.4. llneligen

+3. 'ekkenb

Teopuio caMmonpou3BO/ILHOI0 3aP0’K/ieHUA KUBbBIX CyLIeCTB ONMPOBEPIJIN. ..
+JI. TlacTtep

K. b3p

P. Kox

+®. Penu

A. JleBeHTYK

I'ubpuj NieHUNbI U PXKU (TPUTHKAJIE) ObUT MO/TyUeH MEeTOAaMH. ..
+Me>KBUIOBOM rubpun3alium

+T0/IMIIJIONNN

cnusiHus 671acToMepoB

ceeKLuu

reHHOW WH)KeHepuHr

MeToabI K/1IETOUHOU HH)KeHEePUH MCI0/Ib3YTCS NMPH...
XPaHeHWH 3aMOPO’KEeHHBIX SIWLIeK/IeTOK

HCKYCCTBEHHOM OILJIOIOTBOPEHUH

MEe>KBU/IOBOM rUOpHUIH3aliiu

+HCKYCCTBEHHOM MyTareHese

+IO/IUIIIONAU3aLIu

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

+CpaBHeHUe

Mo/leTUpOBaHue

9KCIIePUMEHT

cTaTHCTAYeCKast 06paboTKa

OcnoBHbIMU MeToAamMu K. Bapa 0bu1H. ..

t+onucaHue

+Hab/ro1eHne

Mo/leTUpOBaHue

reHeajiorMyeCcKrii aHaIu3

cTaTHCTAYeCKast 06paboTKa

K reHernueckum MeToiaM UCC/1eJ0BAaHNUUA OTHOCATCS MeTO/bl.
T1a/Ie0HTOJIOTUUeCKUM

SMOpHO/IOTHYECKUH

BereTalMOHHbIN

+0/11M3HELI0BbIM

+TreHeasoruyecKkui

C nomMouib0 Mopgdo1oruueckux MeToA0B U3y4aroT. ..
CLieTyIeHre TeHOB

+(hopMy HCTHEB

cojepxaHue Oeka

CTPYKTYPY K/IeTKH

+CTpoeHUe LiBeTKa

C nomMoub10 0MOXUMHYECKHX METO/J0B H3yYaloT...
+cofiep>kaHre MeTaboUTOB

+aKTHBHOCTb (pePMEHTOB

CTPYKTYPY KJIeTKU

TeHOTHUI OpraHv3ma

CTpOeHHe paCcTeHU!

C nomonibio (puszmonornueckux MeTo/[0B H3y4aror. ..
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CIieryieHre TeHOB

JBIKEHHEe [IUTOTIa3Mbl

CTpOeHHe KOPHS

+TpaHCIUpalyo J1MCTheB

+UHTEHCUBHOCTb [TbIXaHUS

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

+IIOJIUTIJIONAUN

cmsiHUS 6/1aCTOMEPOB

+MEe>XXBUI0BOM rHOpHU3aI[in

CeJIeKIUU

B reHeTuke 4yes10BeKa MCIO/Ib3YIOT MeTOJ.
reHHO-UH)KeHePHBIH

+UMMYHOTreHeTUUeCKUH

ceJIeKI[MOHHbIN

rUOpUI0IOTHUeCKU

+TIOMY/II[UOHHO-T€HEe THUECKUH

Hayka 01oHMKA MCII0/Ib3yeT MeTOABI. ..
OUMOTEeXHOIOTUN

+0H0/TFOMUHECLIeHLIUU

ouoreorpaduu

+O0MOMexXaHUKH

OMOreo1|eHO/IOTUH

IToBe/jeHHE )XKUBOTHBIX U CIIOCO0BI MX 00IEHUA U3yYaeT...
OMOXUMMS

ouoreorpadus

+3T0JIOrust

OMo3HepreTHKa

+O0MOKOMMYHUKAIHSI

K reHeruuecKkumM MeTOAaM MCC/I€J0BAHUI OTHOCATCA MeTO/pbL.
+reHeasoruyecKui

+0/IM3HE0BbIN

Ma/IeOHTO/IOTUYECKUN

BereTalMOHHbIM

SMOpHO/IOTHYECKUH

K 0CHOBHBIM MeTO/iaM CeJIeKI[HH OTHOCATCH. ..
L[eHTPU(YrUpOBaHHE

MO/Ie/TUPOBaHKe

+otbop

+TUOpUAU3aLIVS

HabmoeHne

MeToabI reHeTHYECKHX UCC/IeJ0BAHUI TTO3BOJISIIOT ONIPEJe/IATh. ..
cojiep>kKaHre BUTAMHUHOB

CTPYKTYPY K/I€TKH

+cuerieHre reHoB

+IOMUHAHTHOCTh MPU3HaKa

YKU3HEIesITe/TbHOCTh KITeTKH

K pe3ynbTaTram ce/leKIIHOHHBIX PadOT OTHOCAT...
+/leKOpaTHUBHbIE KaueCTBa I[BETOB

WHZYCTPUA/IbHBIA MeJlTaHU3M

poKieHre OTM3HEI0B
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+yBe/IMueHue SULIeHOCKOCTH Kyp

a/Ib,OMHU3M MBILLIEH

Merto/bI K/1IeTOUHOM MH)KEHePHUH M CIIO0/Ib3YHTCSA MpPH...
VICKYCCTBEHHOM MyTareHese

+C/IMSIHUAU TIPOTOIIaCTOB

TIOJIUTVIONU3aLIuN

o0bearHeHnr 61acToMepoB

t1epecajkKe reHoB

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

KOIIKHU-C(UHKCBI

OpoiisiepHbIe KypPbl

OBL[€KO3a

+MO3auyHble MBIIIU

TakcoHamu 60/iee BBICOKOT0 PaHra 0THOCHTe/IbHO OTpsiia IB/IAIOTCA. ..
+TUN

+KJ1acc

BU/[

poA

CeMelCTBO

K HapnapcrBy JyKapuoTa OTHOCATCA LlapCTBa...
+TpurOBI

+pacTeHusn

BUPYChI

OakTepun

apxe0aKTepun

K HapnapcrBy JyKapuoTa OTHOCATCH. ..

+TpuUOBI

+ )KUBOTHbBIE

OakTepun

+0arpsiHKH

BUPYChI

+0ypbie BOZOPOCIH

PojacTBo uesioBeKa U muMmnaH3se, umemmx 90% o01MX reHOB U YeThIpe rPyNnmnbl KPOBH,
yCTaHaB/JIUBAMKOT. ..

+reHOoCUCTeMaTHKa

HyMepUueckasi CuCTeMaTHKa

YMC/IeHHasl CUCTeMaTHKa

K/lajuyeckasl CucTeMaTrKa

+ XeMoCHUCTeMaTHKa

N B cucremaTukKe )XUBOTHBIX, M B CHCTeMaTHKe PaCcTeHUsl NPUCYTCTBYKOT KaTeropuM...
+BU[

tpoa

MOPSZ0K

oTzes

THUI

TakcoHamu 0o/iee HU3KOT0 paHra OTHocuTeIbHO CeMelicTBA AIBJISIFOTCA. ..
+BU[

KJ1acc

OTpAz,

+tpoa
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TIOPSAZI0K

Poj — 00/1ee BBICOKH TAKCOHOMUYECKHH PaHT, UeM...
CeMeuncTBo

KJ1acc

+BU[,

+I0ABU]

OTpAz,

Hau6osbmas rpynna Ha3bIBaeTcs B CHCTEMATHKE. ..
pacTeHu — TUTIOM

+>KUBOTHBIX — TUIIOM

pacTeHUM U )KUBOTHBIX — TUTIOM

JKMBOTHBIX — OT/IeJIOM

+ pacTeHuM — OT[ie/IoM

Makcuma/ibHBIM 0MOpa3Ho00pa3neM XapaKTepU3yHTC. ..
I'osocemenHsble

+ITokpeITOCEMEHHBIE

+UneHucroHorue

Monnrocku

XopzoBble

Buj MoxeT BK/II0OUaTh HECKOJIBKO. ..

+ NOMYIALUN

TIOPSIIKOB

CeMeucTB

OTPSAZI0B

+T10IBUJ0B

Kiaccel 00beJUHAIOTCS B CHCTEMaTHKE. ..
+)KUBOTHBIX — B TUTIbI

pacTeHUM — B TUIIbI

pacTeHul Y XKUBOTHBIX — B TUIIbI

JKUBOTHBIX — B OT/IeJIbI

+pacTeHull — B OT/je/bl

K HajapcTrBy 3yKapuoT OTHOCATCA...
+TpUOBI

+>KHUBOTHBIE

b6akTepuu

apxebakTepuu

BUPYChI

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

+)KUBOTHBIX — B OTPsI/IbI

pacTeHul — B OTPSIJbI

JKABOTHBIX — B MOPSIAKU

JKUBOTHBIX U paCTe€HUN — B OTPSi/bI

Pa3penbl cucTreMaTUKH, U3ydyarlnye CTPYKTYPhI K/1eTOYHOro siipa u crpoenue IHK y
Pa3/IMuYHbIX OPraHM3MoOB, Ha3bIBAKOTCA. ..
+KapuOCHUCTEeMAaTUKOU

+TeHOCUCTeMAaTHUKON

XeMOCHUCTeMaTUKOU

XeMOTaKCOHOMUEeN

HyMepHUYeCcKOU CHUCTeMaTUKON

HogBeliniumMu HanpaB/1IeHUSIMUA CUCTeMAaTHKHU JKMBBIX CyILIIeCTB AB/IAIOTCA. ..
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K/Ia/IMCTUYeCKasi CUCTeMaTHKA

XeMOCHCTeMaTHKa

+TeHOCHCTeMAaTHKa

+KapuocucreMaTuka

YKC/IeHHasl CUCTeMaTHKa

IIInpokomacmiTabHoe Mo/IyuyeHre KOPMOBOTO JPOXOKEBOro 0e/lka Ha
[1e/TF0/I030C0/Iep)KaluX 0TX0/jaX BO3MO)KHO 0/1arofiaps ycmnexam...

+0MOTeXHOIOTUI

+MHKOJIOTHH

OMOHUKHU

dusunonoruu

ouomeTtozia

Co3/aHue yCTPOCTB U MEXaHU3MOB, KOMMMPYHIIMX CTPOEHHUE )KHUBBIX CYI[eCTB, BO3MO)XHO
0/1arogaps ycmexam...

TeHHOM WH)KeHepUr

+OMOHUKH

KJIETOUHOMN UH)XeHepPUU

+0M0aKyCTHKH

OUMOTEeXHOIOTUN

IToBbIlIeHHe YPOXKAHHOCTH KY/IbTYPHBIX PacCTeHH# MyTeM MPUMeHeHUs MUKOPH3HBIX
rPUOOB MOXXeT OBITH JJOCTUTHYTO 0/1aro/japs ycmexam...

+MUKOJI0TUU

300/10THU

OaKTepHOoJIOTUN

+00TaHUKH

OMOTEXHOIOTUU

Pa3MHO)XeHHEe BUPYCOB HaCeKOMbBIX Ha KYJ/IbType KJ/IeTOK U MCII0/1b30BaHHe ITUX BUPYCOB
A1 60pBOBI ¢ HACEKOMBIMHU-BPEIUTE/ISIMHA B C/TbCKOM X035IHCTBEe BO3MOXXKHO Os1aroaps
ycmexam...

FeHHOW UH)XeHepuur

K/IOHUPOBaHMSI

+O6romeTo1a

OHO3HepreTUKU

+OMOTeXHOIOTUI

Om1010TBOpeHHE «B MPOOHPKe» U BhIHAIIMBAHHUE IJI0/ia CyPPOraTHOH MaTePbi0 BO3MOXKHBI
0/1arojaps ycnexam...

HCKYCCTBEHHOT'O MyTareHesa

OMOHUKU

ouomeTtozia

+dusunonorun

+K/IeTOUHOM MH)XEHepUH

BoisicHeHHe IPUPOABI HAC/IeJCTBeHHBIX 3a00/1eBaHMi Ye/I0BeKa CTa/I0 BO3MOXXHBIM
0/1aroaps ycmexam...

ouomeToa

OUOTEXHOIOTUN

+TreHeTUKU

+TeHHOU MH)KeHepuHr

MOJIEKY/IIPHOM Oroorun

XX BeK 000oraTu/ 6HOJIOTHI0 TAKUMH O0CHOBOIIO/IaraloI[UMH TeOPUAMH, KaK TeOPHH. ..
+abHOreHHOT0 CUHTe3a

+XpOMOCOMHasl
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sMOproorryecKast

TUCTOJIOTHUecKast

KJ/IeTOYHast

OCHOBOMO/IaralIMMHU B COBPeMeHHOW 0M0/I0TUH SIB/ISIIOTCH TEOPHUH.
sMOpHoIorryYecKast

TUCTOJIOTHUecKast

XeMHUOCMOTHUUeCKast

+XpOMOCOMHas

+KJIeTouHast

IITupoxkomacmTabHoe Mo/TydyeHne aMHHOKHUC/IOT, CHHTe3MPOBAaHHbBIX 0aKTepUsAMH,
BO3MO)XHO 0J1aroiaps ycrexam...

ouomeTtozia

OMOHUKH

+MCKYCCTBEHHOTO MyTareHe3a

du3ronorun

+0UOTeXHOIOTUN

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

+300/10TUA

dbusnonorus

9KOJIOT ST

3TOJIOTUS

+0oTaHnKa

TkKaHeBO# YPOBeHb OPraHU3al[UH )KUBOW MaTePUH XapaKTepPeH AJIA. ..
Genka

+MepucCTeMbI

+TIapeHXHNMbI

XJIOpOI/IacTa

yT/IeBO/IOB

TkKaHeBO# YPOBeHb OPraHU3al[UH )KUBOW MaTePUH XapaKTepPeH JIA. ..
+3nuTenus

+MBIIIIL]

pubocom

MUTOXOH/PUH

yT7IeBO/IOB

IIposiB/ileHHeM OMOPUTMHYHOCTH KaK CBOMCTBA )XUBBIX CHCTEM SIBJ/ISIIOTCA. ..
CMeHa OMOIIEHO30B «/TyT-0epe3HsIK-COCHSIK»

+HOYHOW COH YeJIoBeKa

+0CeHHMe T1epesieThl ITUL]

cuMOK103 uesioBeKa U KUIIIeUHO! Ta/I0uKy

OTZIeprUBaHKe PYKU OT rOpsiuero mpeiMeTa

IIposiB/ieHHEM YHEPro3aBUCUMOCTH KaK CBOWCTBA JKUBBIX CHCTEM SIBJISIFOTCA. ..
TUJPOJIN3

MTUHOL[UTO3

+doTocuHTe3

¢aronuros

+/IbIXaHue

CMeHa OHOIIeHO030B «Iyr-0epe3HsAK-COCHSIK» SIB/ISAeTCS MPOsiB/IeHHEeM Ha
0HOreoLleHOTHYECKOM YPOBHE TAKHX CBOMCTB )KUBBIX CUCTEM KaK...
+poct

JIVMCKPETHOCTh

35



+pasBuTHe

e/IMHCTBO XMMHYECKOr0 COCTaBa

pa3ipaKUMOCTb

IIposiBieHHeM pPoCTa U Pa3BUTHA KaK CBOMCTBA )XUBBIX CHCTEM AAB/IAIOTCA. ..
+OHTOreHe3

duoreHes

reoTpoIv3M

KpearyoHN3M

+KaTtabonmsm

Pa3apakxuMocTb Kak CBOVMCTBO )XUBbBIX CHUCTeM NPOSABJ/IsAeTcs B ¢opMe TaKCHCOB y...
+KUILI€YHOTI0/IOCTHBIX

pBIO

HACeKOMBIX

+TIpOCTeNIINX

OakTepwuii

Pa3apaxuMocTb Kak CBOICTBO )XUBbBIX CUCTeM NposB/saeTcsa B ¢opMme pedieKcoB y...
+HAaCEKOMBIX

+pBIO

rpuboB

pacTeHul

OakTepwuii

BuoreoneHoTHUECKHH YPOBEHb OPraHU3al{uM XKMBO MaTepuU XapaKTepeH /...
+03epa

+mops

HYyKH

»abp

MUTOXOH/IpUU

IIpu3HaKamMu BcexX XMBBIX CUCTeM ABJISIOTCA. ..

TIPOBOZIMMOCTh

aBTOMaTus

JBIDKeHUe

+OMOPUTMHUYHOCTD

+MCKPETHOCTh

HajBu/0BbIMH YPOBHSAMH OpPraHU3aI[UH )XMBOM MaTepUH SB/ISIFOTCA. ..
KJ/IeTOUHbIN

MOJIEKYJISIPHBIN

+0HOIeHOTUUECKUI

+TOMY/IALMOHHBIN

OpraHHbIN

Bpaunbie UrpbI ¥ M0/I0B0E Pa3MHOKeHHE B CTa/le ra3esieil MPOUCXOJAT Ha «.cvvevrnnenns
YPOBHSIX OPraHU3aI[UH )XHBOH MaTepHH.

+TIOMyISILIMOHHO-BU/IOBOM

+OpraHrM3MeHHOM

OpraHoOWHOM

OMOreoreHOTUUECKOM

brochepHom

IIposiBieHHeM pocTa U pa3BUTHA KaK CBOMCTBA )KUBBIX CHCTEM AB/IAIOTCA. ..
pOXK/ieHre KOTST Y KOIIKU

OpauHbie UTPbI BOJIKOB

okucuTenbHoe hochopumrpoBaHue

+OHTOreHe3
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+cMeHa OHOIIEHO30B

KieTouHblil ypoBeHb OpraHu3aLiy )XMBOM MaTepUH XapaKTepeH JJIfl...
MUTOXOH/IPUSI

prub0OCOMBI

+3pUTpoLIUTa

sqpa

+HeNpoHa

OpraHu3MeHHbIN YPOBeHb OpraH13anyy )KUBON MaTepyy XapaKTepeH AJisl...
+aenbpuHa

cepaLa

KU

TIJITABHUKOB

>kabp

IIposiBieHHEeM CaMOBOCIIPOM3Be/ieHNsI KaK CBOMCTBA XMBBIX CUCTEM SIBJISIFOTCS. ..
+pervvkauus JHK

OKHC/IUTeNbHOe (ochopuipoBaHme

+6uocuHTe3 OesKa

THIpO/U3 Oeska

MHTO3

Y 0AHOK/IeTOYHBIX CYI|eCTB 3HAUUTE/THHO (jla0ee, YeM Yy MHOTOK/IETOUHBIX, BHIPA)KeHbI
TaKHe CBOMCTBA KMBBIX CHCTEeM KaK...

+pa3apaXuMOCTb

M3MeHUHBOCTh

CaMOBOCIIPOW3Be/leH1e

Hac/ieJCTBEHHOCTh

+camopery/siys

OCHOBHBIMH (JOCTYNIHBIMH HEMOCPe/JCTBEHHOMY HA0/TI0IeHUI0) CUMTAIOTCH YPOBHH
OpraHu3aLii )XUBOH MaTepuH.

K/IeTOUHbIN

+0praHu3MeHHbIN

OpraHOU/HbBIN

+6mnochepHbIi

MOJIEKY/ISIPHBII

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

+TOMY/IALMOHHBIN

+6uocdepHbIi

TKaHEeBbIN

OpraHu3MeHHbIN

K/JI€TOUHBIN

+0HOIeHOTUUECKUI

+0HMOreoLeHO3HBIHN

OpraHHbIN

XapakTep pocTa Ha/[3eMHbIX M M0/i3eMHBIX YacTell pacTeHuil 0CyIeCTB/IAeTCs 0. ..
+Te/TMOTpONU3My

+TeoTpornu3my

CeMCMOHACTUSIM

aBTOHACTHSAM

TePMOHACTUSIM

Peaknjus pacTeHuil Ha pa3/paXkuTe/u nposeJisiercsa B popme...

+TaKCHCOB
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+TpONK3MOB

pediekcoB

PUTMUYHOCTH

JVCKPETHOCTH

C Cce30HHBIM IMKJ/IOM MOT0AHBIX YC/IOBUM CBSI3aHBI. ..
pUTMBI 60JPCTBOBAHMS M CHA UeioBeKa

TrieHye MTUl]

+nucTomnaz pacTeHu

+/TMHbKA >KUBOTHBIX

JBIDKEeHUE YCTbUL] paCTeHU

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

+caxapo3a

+TJIMKOTeH

TJTULIH

TIeTICUH

BaJIMH

I'opmoHanbHY0O (QYHKIUIO B OpraHu3Me >KMBOTHBIX MOT'YT BBINO/THATD. ..
+0enku

-$KUPOII0100HbIE BelllecTBa

yT7IeBOAIbI

ITHK

PHK

Buonoruueckasi MeMOpaHa OCTpPoeHa B OCHOBHOM H3...
+0eKOB

+dochonunugos

MOHOCaxapoB

TI0/IMCaxapu/ioB

HYK/IEMHOBBIX KHUCJIOT

TpaHncnopTHasi GyHKIHMA XapaKTepHa JId. ..

+BO/BI

+06enkoB

B1Z181%1(0):

MUHepaJIbHBIX COJIeN

yT7IeBOZIOB

B cocTaB Bcex )XMBBIX OPraHH3MOB BXO/SIT HeOPraHMYecKue BeliecTsa. ..
+Bo/Ia

docdar kanbLys

Kpaxmait

TJIFOKO3a

+amMMMaK

Cpe/u yKa3aHHBIX BellleCTB OPraHHYeCKHMH SIBJISIIOTCA. ..
tdhocdopHas KucnoTa

HUTpAT Meu

+A]O

+hoconunupl

KapOOHAT KasbIUs

OCHOBHBIMH (PYHKIIUSIMM JIMTIH/IOB B K/IeTKe PAaCTeHUH SIBJISIIOTCA. ..
+5HepreThyecKas

MH(pOpMaLMOHHas

TPaHCIOPTHast

KaTa/JuThuecKas
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+3aracarorjas

I'ekco3amu ABAAKOTCA...

caxapo3sa

+TJIF0KO03a

+dpykTo3a

pubo3a

ne3okcupubosa

K nmosimcaxapujgaM OTHOCATCA. ..
+1]e/1UTr0/103a

TJIF0KO03a

ne3okcupubosa

+T/INKOTr€H

caxapo3sa

TpaHCHOPTHYIO (PYHKIUIO BBIMO/THAOT 0€/IKH. ..
+TreMoriobuH

+MHOT/1I00MH

POJOTICHUH

MHO3UH

KepaTuH

B k/eTkax XuMBOTHBIX MoJieKy.Jbl [IHK HaxopaTcA B...
JIM30COMax

+MUTOXOHPUAX

pubocomax

anmapare ['oJyib KU

+tsnpe

B cocTaB K/1eTOYHBIX MeMOpPaH BXO/SAT. ..
HYK/IeIHOBbIE KMCJ/IOTbI

+0enku

+hochommnupl

aMUHOKUCJIOThI

aMHHbI

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

+rH(pOopMaLMOHHas

3aracaronjas

+KaTanuTuueckas

+TpaHCIIOpTHas

A3oTHCTbIe 0CHOBAaHHSA BXOJSAT B COCTaB...
+HYK/IeMHOBBIX KUC/IOT

OenkoB

aMUHOKHCJIOT

+ATD

dhochonunuzon

Kakue ypoBHHM BK/IIOYAKT B Ce0s1 MUKPOCHCTeMBbI?
+MOJIeKYISIPHBIN

+CyOKIeTOUHBIN

KJ/IeTOUHBIN

OpraHv3MeHHbIN

ITo/THOIeHHBIMM Ha3bIBAIOTCA Oe/IKH:

+ copeprkarue 6osiee 10 pa3mMUHBIX aMUHOKHCIOT
ObIcTpoTiepeBapUBarolecs 6emKu
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+copeprkallye Bce He3aMeHUMble aMUHOKUC/IOThI
PaCTUTE/IbHOI'O TIPOUCXOXKIEHUS

coZiepskarnue JIM3UH U MeTUOHWUH

He3amMeHMMBbIMM aMUHOKHMC/10TaMH SIBJIAKOTCA:

aJlaHVH

+Ba/IMH

+dheHunanaHuH

+ METUOHUH

+1enLyH

Brbi0epuTe cocTaBHbIE YaCTH HYK/I€OTHAA:

+ caxap

+ docdarHas rpyra

yIJIeBO/bI

JIUTINIBI

+a30TUCTBIe OCHOBaHUA

Kpaxman 3To -

+ rojmcaxapuj

MOHOCaxapuz,

+ COZep>KUT OCTAaTKU MOJIEKYJI I[JIFOKO3bI

He OTHOCHUTCH K yIJIeBOAAM

K nMpuMu/MHOBBIM a3THCTHIM OCHOBAaHHMSAM OTHOCATCH...
r'yYaHUH

+ LIUTO3UH

afleHH

+ yparun

+ TUMUH

I'unorte3a cuMOHOreHe3a paccMaTprBaeT 00pa3oBaHUe B MPOLECCe IBOTIOIHU
KaK pe3y/ibTaT BHeJPEeHHUs B IIEPBUYHYIO )YKAPHMOTHYECKYH0 KJ/IeTKY

0axkTepwuii

+XJI0pOIIaCTOB

+MUTOXOH/IPUI

pubocom

JIM30COM

anmapara ['oyib K

B >KHBOTHO# KJIeTKe OTCyTCTBYHOT OPraHe/uIbl. ..
+T71aCTU/BI

+BaKyo/u

LIEHTPUOIU

KoMILieKC ["osbIKu

T1ePOKCUCOMBI

HememM0paHHBIMY OPraHON/aMH KJ/I€TKHU SIBJISIIOTCS. ..
+KJIeTOUYHBIN LIEHTP

+pub0oCOMBI

JTU30COMBI

TIIaCTU/IBI

MUTOXOH/IPUU

7pO

Bujbl 3H/]011/1a3MaTHUECKOr0 PeTUKYJ/IyMa...
+TpaHy/IsIpPHBIN

+rafKumn

LleHTpabHbINA
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TOBEPXHOCTHBIN

MOCTEeHHBIN

Yuenble, BHeclIue BK/1ajl B CO3/laHUE U Pa3BUTHE K/IETOYHOU TEOPUH, — 3TO...
+M. Illneiinex

+T. [IIBaHH

T. Mopraun

I'. Menpnens

A. JleBeHTYK

A. Beiicman

DyHKIMHU AApa — 3TO...

+XpaHeHHe HacjieICTBeHHON UH(pOopMaluu
+Tiepefiaua Hac/e[CTBeHHON MHMOpMalLu1
peryJisiiusi oOMeHa BellecTB

CUHTE3 BUTaMUHOB

obpa3oBaHue TM30COM

CUHTE3 )XUPOB

K aByxMeMOpaHHBIM OpraHe/ijiaM OTHOCSTCH. ..
+XJ10pOI1/1IaCThI

+MUTOXOHIPUU

prubOCOMBI

SHZOT/Ia3MaTHyecKast CeTh

JIU30COMBI

JIByXxMeMOpaHHbIMH OPraHOMAaMH K/I€TKH SBJISIOTCA. ..
KoOMILIeKC I'osibmxu

+MUTOXOH/IpUU

+11/1acTUBI

prb0COMBI

+51po

SH/I0T/Ia3MaTUUeCKHUH PeTUKYTYM
PubocomMbl B K/IeTKe pacio/iaralTcs B...
KoMmruiekce ['onbpKu

sqpe

+1UUTONIa3Me

T1acTuziax

+3H/01/Ia3MaTHYeCKOM PeTUKYJTyMe
Pub6ocoMbI cOCTOAT u3...

yIJIeBOJ0B

OHK

+PHK

JIUTIU/IOB

+06eKOB

@DYHKI[UH T/Ia3Ma/IeMMBl. ..

peryJisiiyst oOMeHa BellecTB
+peLienTopHas

repejjaya Hac/ieCTBEHHOW MH(OpMaLUy
+3a1uTa OT (aKTOPOB BHEIIIHeN Cpe/ib
paclieryieHye yriaeBoj0B

CHHTEe3 BUTaMHHOB

Oprase/ibl, He UMelIIHe MeMOPaHHOr0 CTPOeHHA, — ITO...
XJIOPOTJ/IACThI

KoMIL1eKC ["onbpxu
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JIA30COMBI

+puboCcoMbI

+LIeHTPUOJIH

I'napkas 3nA0n/Ia3MaTHYeCKas CeTh OTBeuyaeT 3a CUHTe3...
T-PHK

+/IUIIN/I0B

0enkoB

+yrineBoZl0B

AT®

JHK B K/leTKe 5yKapuOT HaX0/AUTCA B...
9H/|0I/Ia3MaTUUYeCKOM PeTUKYJ/IyMe
LMTorsiasmMe

TJ1IaCTUAAX

+MUTOXOHPUAX

+snpe

KOMILIeKCe I'o/b KU

MeM0paHa K/IeTKH COCTOUT H3...

MypeuHa

+/IMNUI0B

+0eKOB

L1eJI/TFOJIO3BI

XUTHHA

BkiroueHusi, BCcTpeyaruyecss B paCcTUTe/IbHBIX KJ/IeTKaX, - 3TO...
+Karuiu »xKupa

TJIaCTU/IbI

+3epHa Oeska

BaKyOJI1

IJILIOKY TJTUKOTeHa

I'maponuTuyeckue pepMeHTHI COAEPIKAaTCA B OpraHe/jiax...
prbocomax

LIEHTPUOJISAX

+11epokcucomax

+/1M30coMax

MHUTOXOH/IPUSIX

Pu6ocomMbI B K/IeTKe pacno/iaralTcs B...
KoMIiekce I'osibmKu

+tsnpe

+UUTONIa3Me

tracTugax

JIM30COMax

BaKyOJI1

DyHkynu KoMmiviekca I'obapku. ..
+TpaHCIOpPT BelLeCTB

repejiaya Hac/ae/ICTBEHHOUM UH(OpPMaLUU
cuHTe3 ATD

CHHTE3 BUTaMHUHOB

+CHHTe3 OpraHuy4ecKuXx BellecTB

+ obpa3oBaHuUe TM30COM

Yu4acTku XxpomMocoM, Ha3bIBaeMble s1/PBIIIKOBBIMU OPraHU3aTOPAMH, ITO.....eeeerveeennes
+MecTa 00pa3oBaHUs SAPHIIIEK B HHTEP(]a3e
MecTa OTX0XKJeHUss MUKPOTpyDoueK BepeTeHa JieJieHUst
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+MareHbK1e yuacTKu XpPOMOCOM, OT/ZeJIeHHble BTOPUYHOM MepeTsHKKOU
[TepBruHbBIe TTEPETIKKU

OHOXPOMATHAHBIE XPOMOCOMBL....cccessusseeesens

B npodazy

B MeTadazy

+B anada3y

+B Tenodazy

B nocTcuHTeTMYeCKUi epuoy,

B cuHTeTHUeCKMI IepUoy,

+B npecruHTeTHUECKUI TIEpUOJ,

Ha6op xpomocom u THK 2n4c xapaKkTepeH /ISl HIEPHOJOB. .......cceseeneen
+IIpodassi 1

[Tpodaser 2

+MeTtada3zsl 1

Mertada3zsr 2

+Anadasbil

Amnadaszsi 2

Tenodassr 1

Tenoda3ssi 2

Ha6op xpomocom u JTIHK n2c xapakTepeH /Il IEPHO/IOB.......cccceeeasese
[Tpodaser 1

+IIpoda3ssi 2

Mertada3ssr 1

+MeTada3ssl 2

Amnadasbil

Amnadassbl 2

+Tenodassr 1

Tenodassl 2

ITepekoMOUHAIMs FTeHETHYECKOT0 MAaTEPHUA/Ia MPOUCXOUT B MEPHOABL....covevesesnss
+IIpodassi 1

[Tpoda3er 2

MeTada3sbl

Metada3zsi 2

+Anadasbil

+Amnadasbl 2

Tenodassi 1

Tenodasbr 2

Yucao moneky JHK B Kietke B npoga3sy muro3a...
+DpaBHO YMCJTy XpPOMaTH/]

+BIBOE OOJIBIIIE YKC/Ta XPOMOCOM

PaBHO UKCJTy XPOMOCOM

B/IBO€e OOJIbIIIe UMC/Ia XPOMAaTH/,

B/IBO€ MeHblIIe YKic/ia XPOMOCOM

Ha3oBuTe K/1eTOUHbIe BK/TIOUEHHUS

MHUTOXOH/IPUH

+ >)KMPOBBIe Karu

+ IUTMEHTHI

PO

CuHTe3 KaKHX BellecTB 0CYyIl|eCTB/IfAeT arpaHy/IIPHbIN dHA0N/Ia3MaTHUeCKUI PeTHKY/IyM?
Oenku

+UMU/BI
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+yrjieBo/bl
OHK
3adaHus Ha npasu/ibHy0 Noc1e008ameabHOCMb
YcmaHosume nocsnedoeamenbHOCMb
Pacnonioxxute (pa3bl MIUTO3a B MPAaBUILHOM MOC/Ie0BATE/THLHOCTH
1. Metada3za
2. Tenodaza
3. AHada3za
4. IMpodaza
IpasunbHbili omgem: 4, 1, 3, 2
Pacnonoxxute noacraguu npodassl I Melio3a B MpaBU/IbHOM MOC/Ie/{0BaTeTbHOCTH

1. maxuTteHa

2. nenToTeHa

3. 3UroTeHa

4. puTIoTeHa

5. IVaKuHe3

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

Y cTaHoBUTe MOC/IeJ0BaTe/IbHOCTh pea/iu3aljii reHeTHuecKoi uHgopmanum:
1. n-PHK

2. JHK

3. 6es1ok

4. TIprU3HAaK

Ipasunbhbili omgem: 2, 1, 3, 4

Y cTaHoBHUTe MOC/Ie0BATE/IbHOCTD SIBJIEHHI U MPOLECCOB MPOMCXO/SAIINX B K/IeTKe IPH
OmocuHTe3e 0e/IKa:

1. TpaHCKpUnLys

2. TpaHCJIALMSA

3. co3peBanue u-PHK

4. Tipoliecc pa3pyiiieHusi puboCoOMBI

IIpasunbHbili omgem: 1, 3, 2, 4

3adaHus Ha coomeemcmaue
Ycmanosume coomgemcmaue
Y cTaHOBHUTE COOTBETCTBHE MEXAY CTAaAUAMU MUTO03d U UX COAEPKaHUEM

1. mpodasa 1. nouepHHUe XPOMOCOMBI [jeCIIUPaIU3yHTCS.
obpa3yeTcst 000/10UKa siipa. BOCCTaHABIHUBAIOTCS
517 PBILLIKH.

2. Mmetadasa 2. LIeHTPOMEpHI J1eMISITCS, U CEeCTPUHCKHE XPOMaTH/ bl
pacxofATCS K MOJIF0CaM KJIeTKU.

3. aHacdaza 3. XpOMOCOMBI pacIioaratoTcsi B 3KBaTOPUaTbHON

TUIOCKOCTH, TePIeHJUKYJISIPHOM 0CH BepeTeHa. HUTH
BepeTeHa MPUKPEIISIFOTCS K LIEHTPOMePaM XPOMOCOM.

4. Tenocgasa 4. XpOMOCOMBI CITUPAIU3YIOTCS U CTAHOBATCS
BUJVMBIMUA. OHU PacIio/iararoTcs 10 BCEMY S/py.
HauMHaeTCsl pacXoXKJeHue LieHTPUOIIel K TIo/IrocaM 1
obpa3oBaHue aXpOMaTHHOBOT'O BepeTeHa Jle/IeHMsl.
MCue3aroT SIZIPBIIKY 1 000/10UKH sifipa.

[TpaBubHBIM OTBeT: 1-4; 2-3; 3-2; 4-1.
YcraHoBuUTe COOTBeTCTBHE MeX/y cTagusaMu npodasbl I Mmeiio3a u UX cojepkaHueM
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1. nenrToTeHa

1. roMONIOrMYHbIE XPOMOCOMBI, COe/JUHEHHbIE B
OVBaIeHThl, YKOPAUMBAKOTCS U YTOJIIAIOTCS
BC/IeICTBUe crivpanv3auuu. Kakapiii OuBasieHT
COCTOUT U3 UeThipex xpomatu/. Ha 3Toit ctaguu
MPOMCXOJUT 0OMEH TOMOJIOTUYHBIMU YU4aCTKaMH
XPOMOCOM (sIBJIeHHe KPOCCUHTOBepa).

2. 3UroTeHa

2. XpOMOCOMBI UMEIOT BU/, AJTMHHBIX TOHKHAX
HUTeM, COOpaHHBIX B SIZIpe B BUJIE PIXJIOTO
K/1yOKa. Kaskzast XxpoMocoMa COCTOUT U3 IBYX
XpOMaTu/I.

3. rmaxuTeHa

3. IPOMCXOAUT KOHBIOTALUS UM CUHATICHC
(coeviHeHue TIOTMIAPHO), TOMOIOTMUHBIX
xpoMocoM. KoHbroraijysi 00bIYHO HAUMHAETCS C
KOHIIOB M PacIpOCTPaHSeTCs BAOb XPOMOCOMBI.

4. TUIIJIOTeHa

4. XpOMOCOMBI, COe/IMHEHHbIE B OMBa/IeHTHI,
HAUMHAIOT OTXOAUTH OfIHA OT Apyroii. IIpoiiecc
pPacxo’kJeHUs1 HAUMHAEeTCS C OTTaTKUBAHUS
[[EHTPOMEPHBIX YUaCTKOB TOMOJIOTUYHBIX
xpomocoM. T[Ipu 3ToM XpOMOCOMBI 00pa3yroT —
X-00pa3Hble GUTYpBI, Ha3bIBaeMble XUa3MaMH.

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

1. MUTOXOHAPUHU

1. cunTes Gesika B K/IeTKe

2. puboCOMBI

2. cunte3 AT® (reHepaiysi sHepruu)

3. anmnapat I'oyibKu

3. TPAHCIIOPT KPYITHBIX MOJIEKYJI OPraHUYEeCKUX BELIECTB

4. sgzoia3MaTuyeckas ceTb

4. mepeHoc u rnpeobpa3oBaHue 6e1KoB, cOOpKa MeMOpaH,
TPAHCIIOPT Pa3/IMUHbBIX BEIL[eCTB K KJIETOYHOU MeMOpaHe,
(hopMHpOBaHUeE JIM30COM.

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

1. Perukaums

1. ocymecTBisiemMblii pr6OCOMOIA TpoLiecc cHHTe3a Oenka U3
aMUHOKHCJ/IOT TI0 MaTpULie

2. Tpanckpunuums

2. cunte3 uHgopmaumonHoii PHK (uPHK) no matpuie THK.

3. Tpauncauus

3. mporiecc co3zaHus AByx gouepHux Mosnekysa JHK Ha
OCHOBE POJIUTENbCKOM MonekyJsibl [IHK

4. mepeHOC TeHeTHUeCKor MH(OPMALIMH OT ZOHOPa
PELIMTIMEHTY MPU KOHTaKTe KJIeTOK

IpasunbHbili omgem: 1-3; 2-2; 3-1.
CoortHecuTte IlapcTBa € COOTBETCTBYHIIMMH XapaKTepUCTUKAMH.

ITapcTBa

XapakTeprcTHKa

1. 6bakTepuu

. MeJIbyaiiliie HeK/eTOuHble (OpPMbI )KU3HU

2. BUPYCBI

. TDHIIII, reprecc

. BriepBbie Obi OTKPHITHI 1.1, VIBaHOBCKUM

. OJHOKJ/IETOYHbIE 6e313;1,qeprle OpraHr3MbI

. TyOepKy/€3Hasi Mmasouka, FTOHOKOKK

DU |WIN |-

. )KU3HECTIOCOOHEI TO/ILKO B XKUBOM K/IETKE

Ipasunbhbili omgem: 1 —4,5;2-1,2,3-6

/ZlonoaHume

3aoaHus OMKpbIMo2o muna
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HOI‘JIO]J.[EHI/IE TBEPABIX BEIIECTB Uepe3 K/IETOUYHYI0O CTEHKY Ha3bIBA€TCH

IpasunbHbili omeem: ¢pazoyumo3s

Hayka, n3yuarimasi CTpyKTypy 4 CBOMCTBAa TKaHeH Ha3bIBaeTCs

IpasuibHbIli omeem: 2ucmono2us

MeToj nicc/iefioBaHus B 0M0JI0TMHM, HMUTHPYIOIUH IIPOLeCChl, KOTOPbIe HeJIb3sl

00HApPY)XUTH MPH HEMOCPe/JCTBEHHOM HX HA0/II0ieHUH — ITO

IpasunbHblli omeem: modeauposaHue

IIpouecc cuHTe3a 0e/IKa Ha pubdOCOMax NP y4acTHH HH(POPMAIHOHHOM, TPAHCIIOPTHOM

PHK u apyrux ¢akTopoB Ha3bIBaeTcs

IpasuibHbIli omeem: mpaHcaayus

YuacrTok reda, OTBETCTBEHHLIH 3a HAYAJI0 €ro TPAHCKPHUIIIHUH HA3bIBAE€TCHA

IIpasunbHbIli omeem: npomMomop

Mosekya, 0CyLiecTB/IAIOIAsA XpaHeHHe reHeTHUeCcKoH MH(opMaum 3yKapHor,

Ha3bIBaeTcs .
IpasunbHbili omgem: [THK

Hausbiciieil TAKCOHOMHUYECKOW eIMHULIeH, XapaKTepHOM //Is1 apCTBAa PAaCcTeHU! AB/ISIeTCA:

IpasunbHbili omeem: omaen

MeToMKa TTpOBe/ieHUs1 KOHTPOJISI

Tabnwmia 2

ITapamMeTpbl METOWMKH

3HaueHue TrapamMeTpa

KomruecTBO O1LI€HOK

yeTbipe

Ha3panus OLEHOK

«OTJTMYHO», «XOPOIIIO»,
«yIOBJIETBOPUTE/ILHOY,
«HEY/IOBJIETBOPUTEIbHO»

[Toporu oLieHOK

CM. KDUTEPHUH OLIEHOK

Ipezien JIUTEIBHOCTA BCETO KOHTPOJIS

15 MuHyT

I[TocniefoBaTe/ILHOCTH BEIOOPA BOTIPOCOB

CyvyauHasi

Hpe,qﬂaraeMoe KOJIM4eCTBO BOIIPOCOB

10

Kpurepuu oLieHKH

TectrpoBanue npoBoguUTCs 10 10 cyyyaliHBIM BOMPOCaM M3 KaXK/I0M TeMbl U OLjeHrBaeTcs B 10
Oa/ubHOM cucteme. Ec/iu CTyieHT MpaBW/IbHO OTBeTH/I Ha 10 BOMPOCOB, TO OH mosiyuaet 10
6anioB, ecyii Ha 9 BompocoB — 9 6asnoB, Ho 8 -8, Ha 7-7, Ha 6-6, Ha 5-5. Ec/m ripu oTBeTax Ha

TE€CThI CTYAEHT I10/1y4YaeT 4 68]’[1’[3, TO TdKasd pa60Ta CUMTAETCS He 3aUTeHHOI.

-OL|eHKA «OTJIMYHO» BBICTABJIAETCS CTYZEHTY, eC/IU TIPaBU/IbHO U KOPPEKTHO BbINOMHUI 86-100 %

TeCTOBBIX 3a,an1/1171;

-OL|eHKA «XOPOLLIO» BbICTABJISIETCS CTY[EHTY, eC/IU IPaBU/IbHO U KOPPEKTHO BbINMOJJIHUII 65 -85 %

TeCTOBBIX 3a,an1/1171;

-OL|eHKa «Y/|0B/IETBOPUTEILHO» BBICTABIISIeTCS CTY/I€HTY, eC/IU MPaBU/IbHO U KOPPEKTHO

BbITIO/IHUI OT 50 /10 65 % TeCcTOBBIX 3a/laHU;

-OL|eHKa «HeY/I0BJIeTBOPUTE/IbHO» BbICTAB/ISIETCS CTY/I€HTY, eC/IU NIPaBUIbHO U KOPPEKTHO

BbITIO/IHUI OT 0 710 49 % TeCcTOoBbIX 3aJjaHuUM.
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Bonpoce! cobecegoBanus
no pa3peny 1: Kjierka — cTpyKTypHo-GyHKIOHAa/IbHAsA eJUHULIA )KUBOI'0
KoHTpo/mmpyembie KOMIIOHEHTHI ¥ JIMYHOCTHBIE pe3yabTarhl: 3 3-1, 3-2, 3-3,Y-1, Y-2, ¥-3, B-
1, B-2, JTPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02
Bonpocs! asisi cobecegoBanus mo teme: «BBegeHue»
1. Yro uzyuaet buosorus? Ctpykrypa 6uosnoruu, CBs3b OMOOTUU C IPYTUMU HayKaMHu.
2.Ha3oBUTe 0CHOBHbIe HalpaB/ieHWsl Pa3BUTHsI COBDEMEHHOW OMOIOTHH.
3. OxapakTepu3yiiTe pa3Butvhe OHosioTMM B AHTHUHBINA Tepuoj, B CpegHue Beka U OJMOXY
Bo3poxpgenus.
4.0xapakTepu3syire pa3putre 6uosoruu B ieprog HTP v nmocieaytoliye nepruosl.
5. Ha3oBuTe 1 0XapakTepu3yiTe MeTO/ bl UCC/IeIOBaHUM B OMOJIOTHH.
6.PackpoiiTe TOHsATHE 00 SKCIEPUMEHTATBLHOM MeTo/e W ToYeMy OH TMOJay4Yusa Habosibliee
pacrpocTpaHeHue.
7.[aiiTe orpejeneHue >KU3HU
8.HazoBure (hyHmaMeHTabHbIe CBOWCTBA YKUBOTO.
9.Ha3oBuTe ypOBHM OpraHv3aLyiy >KUBOW MaTepUH.
10. IIprBesuTe XapakKTePUCTUKY MOJIEKYJIIPHOTO YPOBHS JKU3HHU.
11 OxapakTepu3yiiTe KJIeTOUHbII YPOBEHb )KU3HHU.
12. OxapakTepu3yuTe OpraHu3MeHHbI YPOBEHb >KH3HU.
13. OxapakTepu3yiTe MOMyJSLIMOHHO-BU/JOBOM YPOBEHb XKU3HU.
14. OxapakTepu3yiTe 5KOCUCTeMHbIH YPOBEHb KU3HHU.
15. Oxapakrepu3yiite 6UoChepHbIN yPOBEHB KU3HU.
16. [aiiTe onpesienieHre MOHATHS «001[asi 6UOIOTHsI»
17. laiiTe onpefiesieHUe TIOHSITUS «’KU3Hb».
18. TIpuBeauTe PUMeEPHI TTPAKTUYECKUX JTOCTHXKeHHH Ha 0a3e pa3BUTHS OHOIOTUH.

Bonpocs! piisi codecegoBanus o teme: « CyIiHOCTb )KM3HH.
CBolicTBa COCTaB U YPOBHH OpraHU3aljuH )XMBOI0»
Yro n3yuaeTcst Ha OMOreoeHOTHUECKOM YPOBHe?
Kakue 371eMeHTBI Ha3bIBAIOTCS MUKPO- U Y/IbTPAMUKPO3/IeMeHTaMu ?
[Touemy unu/ibl HEPaCTBOPUMEI B BoJie?
KaxkoB 3apsij cHapy>ku MeMOpaHbI ¥ 110/, MeMOpaHoii?
Kakue 6enky Ha3bIBatOTCs MPOCTHIMU? CII0’KHBIMU?
Yro Takoe geHaTyparus Oenka?
Kak rniposiBnsiercst iBuraTesibHast QyHKIMs Oe1KOB?
Katamurnueckast GyHKLus1 Oe/TKOB:
[ToueMy >KMpBI SIBJISIFOTCSI OCHOBHBIM 3ariacarolliM BeleCTBOM Yy JKMBBIX OPraHU3MOB?
Yro BiepBble ormcan Pobept BpoyH B pacTUTeNbHBIX K/IeTKax?
Yro Takoe ¢arouuTos? IInHOLMTO3?
12. Kak 3apspkeHHbIe HOHBI TIOTIA/IAI0T B KJIETKY, €C/TH JIUMTUAHBIN OMC/ION /17151 HUX
HerpoHuLaem?
13. UTo “3yyaeTcs Ha MOMYJIALIMOHHO-BUJ0BOM YPOBHe?
14.  CKOJIBKO IIPOLIEHTOB OT MaCChl IIPUXOAUTCS Ha 3/IeMeHTbI 1 U 2 rpyIIsL:
15. [Touemy TBep/pblit /ief ierue, ueM KUJKasi Bojga?
16. Yro Takoe 6ydepHOCTL?
17. YTo Takoe yeTBepTHUHAs CTPYKTypa OeTKOBOI MOJIEKYJTbI?
18.  Kak nposBsieTcst ctpouTesibHast GYHKLMs 6e/TKOB IPOSIB/ISIETCS ?
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19. KakoBbI 0cOOEHHOCTH 3HEpreTUUecKor GYHKIUU Oe/TKOB?

20. HazoBuTe BakHelI1IMe MOMCcaxapy/ibl:

21. UT0 U3yyaeTcs Ha OPraHM3MeHHOM YPOBHe?

22. Kakue 3nemMeHTbI OTHOCSTCS K 37ieMeHTaM 1-i rpyTinbI?

23. Uem onpezenisieTcss KUCIOTHOCTb UJIM OCHOBHOCTH pacTBopa?

24.  Kakue CBsi3U yJep>KUBalOT BUTKH CITMPAT BTOPUYHOM CTPYKTYphI Oesika?
25. UTo Takoe peHaTypaLys?

26.  OxapakTepu3yiTe TPaHCIOPTHYIO PYHKINIO OeKOB.

27. Kaxkwue Ksacchl yryieBoI0B pa3imyaror?

28. Yo nu3BeCcTHO 00 SHEpreTUUeCKO MYHKI[UH YTJIEBOZOB U JIUITH/IOB?

Bonpocs! gyt cobecefoBaHusi o Teme: «VMo/1eKy/IAPHO-TeHeTHYeCKHH YPOBeHb
OpraHU3aLMH KU3HW»

1. B kakux opraHouziax Kietku Haxogurcs JJHK?

2. Kakosbl ¢pynkium JJHK?

3. Kakue nyprHOBBIe U TMPUMUAUHOBBIE OCHOBaHHUS BXOAAT B coctas JJHK?

4, Kakos guametp moseky:el JJHK 1 KakoB pa3Mep Iapbl HyK/1IeOTH0B B Mosiekysie [THK?
5. Kak nykneotuzapl JJHK coegviHeHbl B OJHY Lielb?

6. Kak nenu IHK coepunens! apyr ¢ agpyrom?

7. Yem obpa3oBanbl "Kpas" Mosekysbl JJHK?

8. B kKakom BH/le, ¥ KAKUX OpraHOM/IaX XpaHUTCs MHPOpMaLus o OenKax B KJeTKax
3yKapuoT?

9. Kakoii (hepmeHT oTBeuaeT 3a 06pa3oBaHHe KoMIIeMeHTapHOU Leri JTHK?

10. Uro aBnsieTcs MaTpuLiei npu yasoennu [THK?

11. Yro Heobxoaumo ayist pervkauyu JHK?

12. Kak Ha3biBaetcs criocob yzaBoenusi [JJHK, ipy KOTOPOM O/iHa LieTlh HYK/IEOTU/JOB OCTAeTCSI
HEeW3MEeHHOM, a BTOpasi J0CTParMBaeTCs M0 NMPUHLUITY KOMITJIEMEHTapHOCTH?

13. Kak HasbiBaetcs 1jenb Hyk/1eotH10B JJHK, Ha KOTOpO¥ NPOMCXOAUT HerpephIBHOE
obpa3oBaHue KoMrieMeHTapHOM 1jeru JTHK?

14. Kak HasbiBaroTcst pparmenTsl [IHK, obpa3yrolijuecs Ha pyroi Liernu HyK/IeoTH 0B
MonekyJisl JIHK?

15. Kak Ha3bIBatOTCS (pepMeHTHI, «CLIMBaroLue» (pparMmeHTsl OKa3aku?

16. B kakom HaripaBiieHUH MosKeT ABUratbcsi depment JIHK-monmmepasa?

17. B KakoM HaripaB/ieHUH TIPOUCXOAUT yAJMHEHHe 00pa3yoleics e HyKIeoTHA0B?

18. KakoBbl ¢pyHkiun PHK?
19.  T'me obpasytorcsa PHK?

20. Kakue nypyHOBbIe ¥ TUPUMUVHOBBIE OCHOBaHUA BXOAAT B coctaB PHK?
21. Kaxkwue Bugbl PHK HaxopsTcs B KieTke?

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

23. KakoBs! pa3meps! pasHbix B0 PHK?

24. ®. Kpuk copmMyipoBast [ieHTPaTbHYIO ZIOTMY MOJIEKY/ISIDHOM OUOJIOTHH — «............ »
Hasosure eé.

25. B uéMm nposBiisieTcs TPUIIeTHOCTb TeHeTUYeCcKoro Kozaa?

26. B uéMm niposiB/isieTcst BBIPOXK€HHOCTh TeHeTUUeCKoro Koza?

27. B uém nposs/isieTcss 0JHO3HAYHOCTb 'eHeTUYeCKoro Koza?

28. B uém nposiBisieTcsi yHUBepCa/JIbHOCTb FeHeTUYeCKoro Kozja?

29. B uéMm nposBiisieTcs HellepeKpbIBaeMOCTh F'eHeTUUeCKoro Koza?

30. Kakum OyzieT MHUITUMPYIOIINM KOJOH Ha 060t n-PHK?

31. Uto Haxogutcs B KoHLe u-PHK?

32. UTo Ha3bIBaeTCsl TPAaHCKPUTILMe?

33.  Yto moxkeT ObITh 3aK0MpoBaHO Ha THK?

34. Yro siB/IsieTCs MaTpULiel PYU TPaHCKPUIILIAK?
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35.  Yto HeoOX0AUMO /71T TPAHCKPUITLIN?

36. B kakom HarnpaBnenuu gsxercsi PHK-nosvMmepasa ripy TpaHCKPUIILAKA?

37. ITo kakum nipuHIunam obpasyercs u-PHK Ha matpuunoii nerm JHK?

38. B KakoM HaripaB/ieHUH CriocoOHa cobupaTh MOMMHYK/IeOTHAHYO 1ierb PHK-mommmepasa?
39. IToyemy reHel 3yKapuoT MO3auyuHble?

40. KakoBo 3HaueHue peryssiTOpHbIX 3/1IEMEHTOB IIPU TPAHCKPUIILIUU?

41. KakoBo 3HaueHue npomoropa?

42. UTo Takoe 3K30Hbl, UHTPOHBI;

43. KakoBo 3HaueHue M1iepHOMN U TperIepHOW MOC/Iel0BaTe/TbHOCTeN HYK/Ie0TH/[0B?
44, KakoBo 3HaueHHe HeTPAHCUPYEMBIX 00J1acTe?

45. UYT0 npoucxoAuT BO BpeMs IpoljeccuHra npo-uPHK?

46. [ToyueMy MOTYT OTCYTCTBOBaTb HEKOTOpPKIE 3K30HbI B 3pesioit u-PHK?

47. I'ie mpoucxoauT TpaHCIALUA?

48. UTO NpOXCXOAUT BO BPEMS UHULIMALIMM TPAHC/ISILAM ?

49. Yrto HeoOX0AUMO [/t TPAHCIIALIUN?

50. Kak ocyuectsiisieTcss TepMUHALs TPAHC/IALMU?

CumyayuoHHble 3a0auu
1. Opna u3 yenouek [ITHK umeer nocnefoBarensHOCTh HyKIeotuaos: AI'T AHI AT ALT LI'A
TTT ALT ... Kakyto rnociejoBaTe/IbHOCTb HYK/IEOTH/IOB UMeeT BTOpasi L{eTI0UKa TOM e MOJIEKYJIbI?
2. BosbImas U3 ABYX Liemeii Oeka MHCY/IMHA (Tak Ha3biBaeMasi LieTih B) HauMHaeTcst Co CieyIOImx
aMUHOKUCJIOT:  (peHWsIa/TlaHWH-Ba/IMH-acrlaparuH-r/IlyTaMUHOBasi  KUC/I0Ta-TUCTUAWH-TeULIVH.
Hanummre nocsenoBaTenbHOCT HYK/IEOTUZIOB B Hauase ydacTtka Mosiekysel [THK, xpansiero
nuHbopmaruto 06 3ToM besike.
3. YyacTok reHa uMeeT c/iefjytolllee CTpOeHUe, COCTOsLLee U3 N0C/eZj0BaTe/IbHOCTH HYK/1€0TU/I0B:
LOrr Oroa THA AAA THI ... . YKaxdTe CTPOeHHe COOTBETCTBYIOIIEro ydacTKa Oesika,
uH(OpMaLYsi 0 KOTOPOM COJIEP>KUTCS B IAHHOM reHe. Kak 0Tpa3uTcsi Ha CTpoeHUH Oesika yjasieHre
13 reHa YeTBepPTOro HyKiaeoTuzja?
4. Tlpu cunppome PaHkoHUW (HapyleHHe 0Opa30BaHMsI KOCTHOW TKaHU) y OOIBHOTO C MOYOM
BbI/IeJIAFOTCS aMUHOKUC/IOThI, KOTOPBIM COOTBeTCTBYIOT KOZOHBI B UPHK: AYA, I'VL], AYT, YILIA,
YYI, T'YY, AYY. Onpenenute, Bbiie/ieHHe KaKMX aMUHOKHC/IOT C MOUOM XapaKTepHO [J/isi
cuHJpoMa PaHKOHHU, eCId y 3[0pPOBOr0 UesoBeKa B MOUe COZep>KaTCsi aMUHOKHUC/IOTHI ajlaHuH,
cepuy, TJlyTaMUHOBAasl KUC/I0Ta U TJIULUH.
5. ccnepoBanus nokasanu, uto B uPHK copeprkurcs 34% ryanuHa, 18% ypauuina, 28% uyrosvHa,
20% agenuHa. OrmpeziesiiTe TPOLIEHTHBIM COCTaB a30TUCTBIX OCHOBaHMKW B yuactke [JHK,
SBJISFOLLET0Cst MaTpuLen A1 faHHor nPHK.
6. Moniekyna IHK pacrnasnacek Ha gBe nernouykud. OaHa U3 HUX umeeT crpoenue: TAI' AT I'TT
ALIA LUI'T I'TT T'AT TLA ... . Kakoe ctpoerue Oyzer mMeTh BTopas mosekyna JHK, korpa
yKa3aHHas L[e[l0uKa JOCTPOUTCS 0 TIOJTHOW JBYXL[€[IOUeYHON MOJIEKYJIbI?
7. [MomunenTuHas 1ierb OAHOTO OeJika )KUBOTHBIX UMeeT C/IeyIolliee Hauaio: TU3UH — TTyTaMUH
— TPEOHWH — ajaHUH — aJlaHuH — ajaHuH — Jn3MuH... C KakoW Moc/eZjoBaTe/lbHOCTH
HYKJ/IEOTH/IOB HAUMHAETCs TeH, COOTBETCTBYIOIIUN 3TOMY Oe/Ky?
8. OmgHa wu3 ueredi puboHyKieas3bl (dhepMeHTa TMOAKeTYJOUHOM >Kene3bl) COCTOMT U3 16
aMUHOKUC/IOT: I'ny — I'mu — Acnt — IIpo — Tup — Ban — IIpo — Ban — IIpo — Ban — I'uc
— ®en—Acn — Ana — Cep — Basn. Onpegenure cTpykTypy yyactka JIHK, kogupytoiero sty
YyacTh pUOOHYK/Ieassl.
9. C kakoii rocsejoBaTe/TbHOCT aMUHOKHC/IOT HaulHaeTCst OesioK, ec/ii OH 3aKO/IMPOBaH TaKOU
nocnezsoBare/sHOCTEI0 Hykmeotyugos: AL LI ATT LU I'T'T AILILI? KakuM cTaHeT Havyauo
TIOJTUTIETITHU/AHOM LIeTI CUHTe3rupyeMoro 0esika, eciii 1o/, BIUsSHUEM PEeHTTeHOBCKUX JIyuel MsThIi
HYKJ/IEOTH/] OK&XXeTCsI BBIOUTHIM U3 MoJieKy bl JTHK?
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10. Copeprxanue HykineotuzsoB B Lend MPHK ciepyromnee: ageHunoBoro - 27%, ryaHuioBoro -
35%, uutuauioBoro - 18%, ypauuiosoro - 20%. OrnpejenuTe NpOLIEHTHBINA COCTaB HYK/1€OTHOB
yuactka mosiekysibl [JHK (reHa), siBasiroierocst matpuiient ass sto uPHK.

11. Kakyioo amuHy uMeeT ydyacToK Mosiekynabl JTHK, Kogupyroiuii MHOT/IO0MH COBpeMEHHBIX
JKUBOTHBIX, €C/TM MUOTJIOOMH (0e/I0K MBIIII]) COAEPXKUT OJHY Iielb CO 155 aMHUHOKUCIOTaMu?
PaccrosiHue Mexxay AByMsi COCEIHUMU HYK/I€OTHAAaMHU paBHO 3,4 A.

12. benok OKCUTOLIMH COCTOUT U3 9 aMMHOKHC/IOTHBIX OCTaTKOB. OrpezieuTe JJIMHY NTePBUYHON
CTPYKTYPBI U MOJIEKYJIIPHYIO Maccy Oesika.

13. MonekynsipHast Macca KaTtana3bl paBHa 224000/Ja. CK0J/IbKO aMUHOKUC/IOTHBIX OCTaTKOB B 3TOU
MoJiekysie? KakoBa /i/iMHa TIepBUYHOM CTPYKTYPhI 3TOTO Oenka?

14. benok akTWH COCTOMT U3 374 aMMHOKMUCJIOTHBIX OCTaTKOB. OmpefennTh AJIMHY NepPBUYHOU
CTPYKTYDPBI U MOJIEKYJIIPHYIO MacCy 3Toro benka.

15. B mosnekyne THK TUMHHOBbIE HYKIeOTHAbI coCTaBsiioT 10% oOT 00Iero KoauuecTsa.
OrnpeziesiUTh MPOLIEHTHOE COZlep KaHre APYTUX BUJOB HYK/I€OTH/OB.

16. CKOJIBKO COJEep)KUTCSI aJleHUHOBBIX, [YaHWHOBBIX M LMTO3MHOBBIX HYK/I€OTUZOB (I10
oTaensHOCTH) BO (hparmeHTe Mosekyabl [THK, ecim B HEM obOHapyxeHo 880 THUMUHOBBIX
HYKJ/IEOTH/IOB, KOTOPbIe COCTAB/SIOT 22% OT 0011[ero KOJMuecTBa HyK/IeOTH/IOB B 3TOM ()parMeHTe
mosekynbl [JIHK? KakoBa asuHa storo ¢pparmenTa JJHK?

17. B monekyne JHK TuMuaumioBble HYKIeOTUABI COCTaBsiOT 10% OT 0OIero KojauuecTBa.
OrnpeziesiUTh MPOLIEHTHOE COZlep KaHue APYTUuX BUIOB HYK/IeOTUIOB

Bonipocsl cobecejoBanus 1o Teme: «Kj1eTouHbIi YpOBeHb OpraHU3aLy KU3HU»
KakoBa poJ/ib BOZibI 1 ee POJib B JKU3HeesATe/IbHOCTH KJIeTKU?
[TepeuniciiiTe MUHepasbHbIe BellleCTBa U HA30BUTe U MX POJIb B KJIETKe.
[TpuBesvTe KIaCcCU(PUKALMIO yTIeBOJ0B, C IPUMepaMH.
HazoBuTe yHKIUM yI/1€BO/OB.
[Tepeuncivte MUNU/BI U UX 0XapaKTePU3yWUTe UX POJIb B )KU3HEeATeTbHOCTH K/IeTK!
OxapakTepusyiTe CTpoeHHe OeTKOB.
[TpuBeauTe KnaccudurKaluio 6e1KoB, U 0XapakTepu3yiiTe YPOBHU OpraHu3aLydy 6e1KoBoit
MOJIEKYJIBI.
HasoBure ¢yHKLIMYN OeKOB.
Ha3oBuTe HyK/1eMHOBbIE KUCJIOTBI, U YeM OHU OT/IMYAFOTCS.
10. Oxapakrepu3yiite ctpoenue [JHK.
11. Oxapakrepu3syure ctpoenue u turbsl PHK.
12. Kak ycrpoeHa AT®, 1 KakoBbI €€ (yHKLMH.
13. KakoBa cTpoeHne MeMOpaHbl KIIeTKH ¥ MeMOpPaHBI 5i7ipa KJIeTKH.
14. V13 yero coCToUT LIUTOI/Ia3Ma K/IE€TKU M KaK MOXKeT MEHSIThCS €€ KOJUIOMHbIN
(hyHKI[MOHAJTLHOTO COCTOSIHUS K/IeTKU.
15. KakoBo cTpoeHue pubocom?
16. KakoBo cTpoeHue 3H/0M/1a3MaTHYeCKOM CeTH, Komruiekca ['onbmpku v mm3ocom?
17. KakoBO cTpoeHre MUTOXOH/IPUM U MJ1aCTUJ?
18. KTo oTHOCUTCA K ITpoKapuoTaMm? KakoBO UX CTpOeHHe U )KU3HeesATe/IbHOCTh?
19. KakoBa posb OakTepuii B IpUpo/ie U KU3He [esiTe/IbHOCTH uesioBeKa?
20. B uém CcX0/ICTBO U pa3nnure B CTPOEHNH KJIETOK PaCTeHH, )KUBOTHBIX, U TPUOOB.
21. OxapakTepu3yiTe HeK/ieTOUHbIe ()OPMbI XKU3HU.
22. Korjja v KeM ObUTH CO3/]aHbI TTEPBBIE ITOIOXKEHUS KIIETOUHON TeOpUH?
23. Kto fjoKa3asi, uTo HOBbIe K/IeTKH 00pa3yroTCs MyTeM Jle/ieHUsi MaTePUHCKOM KJIeTKHU?
24. Yem obpa3oBaHa 11a3mMaaemMma’?
25. VI3 KaKkux CJ10eB COCTOUT 000/10UKa )KUBOTHOM K/IeTKU? PacTUTeTbHOM K/IeTKU?
26. Ha3zoBuTe BUIbI TPAHCIIOPTA Uepe3 KJIeTOUHYH MeMOpaHy?
27. Kakast Mojiesib CTpOeHHs1 MeMOpaHbI TIPUHSTA B HAaCTOsiIIlee BpeMsi?

Nouhkwh =

L ®
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42

54.
55.
56.
57.
58.

59.
60.
61.

Kakue Tpu Buzia 6e/K0B 00pa3yroT Tia3mMaaeMmy?

Yem o6pa3oBaH HaIMeEMOPAHHBIN KOMILIEKC, TJTUKATHKC?

KakoBa ToJiirHa nia3manieMmbl?

Yro Takoe auddys3usa? Uro Ha3biBaeTcs obieryeHHo# auddy3ueit?
Yro Takoe ocmoc?

Kak Bozia mocTyrmaeTt yepe3 1jia3ManeMMy B KJIETKU?

Kak 3apspkeHHbIe MOHBI TIOCTYTIAIOT Uepe3 IyIa3MaJieMMy B K/IeTKHU?
YTo Ha3bIBaeTCsl aKTUBHBIM TPAHCIIOPTOM?

UTo Takoe 3HA0LMTO3? JK30LIUTO3?

B KakoM y4JacTke K/1eTKu 006pa3yroTcsi CyObeJUHUIBI pubocoM?
Kakoseb! hyHKIIMN prbocom?

Kakue BU/IbI HZOIIa3MaTHUeCKOW CeTU BaM U3BeCTHbI? VX QyHKIMN?
Kakue GhyHKIMY BBITOTHIET KOMILIEKC "0/bIKu?

Kakuie opraHou/ipl K/IeTKA Ha3bIBalOT OPTaHOUJAMU JbIXaHUs?

. Kak rpoucxopaT B3aumoripeBpalleHus I1acTuz?
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

Kak Ha3biBaeTcsi BHyTpeHHsIs cpefia MUTOXoHpuid? [Tnactup?
Kakuie 1130CcoMbl Ha3bIBarOTCS [IePBUYHBIMU? BTOPUUHBIMU?
Yem 06pa3oBaHbl LIEHTPUOIH KJI€TOUHOTO LIeHTpa?
Kakue 3ykapuoThl He UMEIOT LIeHTpUOJIel?
HazoBuTe (yHKIMU K/I€TOUHOTO LieHTpa?
[TepeunciiviTe OpraHoOU/bl ABYKEHYS KJIeTKU.
[Tepeuriciiite ogHOMeMOpaHHbIE OPTaHOU/IbI KJIETKH.
[TepeuncauTe [ByXMeMOpaHHbIe OPraHOU/IbI KJIETKH.
[Mepeuriciivte He MeMOpaHHbIE OPTAHOU/IBI KJIETKH.
KakoBb! ¢yHKIMM si71pa?
Kakue opraHouibl CUMTalOTCSi CAMOMOHTaMH 3yKapUOTUYeCKOW KieTKu? B  Kakux
KJIeTOUYHBbIX opraHougax umeercs THK?
Kakue KieTouHbIe OpraHoU/Ibl CIIOCOOHBI K CAMOY/JBOEHUIO?
B kakoii (popme HaxoUTCS reHETUUeCKU MaTepyas y 5yKapruOTUUeCKON KIeTKu?
[Tepeunciute ¢a3bl Meiio3a, BO BpeMsi KOTOPbIX XPOMOCOMbI — JBYXXPOMAaTH/IHbIE
Uro Takoe s3yXxpomaTuH? I'eTepoxpomMaTuH?
Kakuve XpoMOCOMBI  HAa3bIBAlOTCSI  MeTal|eHTPUUECKUMH, CyOMeTalleHTpUUYeCKUMH,
aKpOL|eHTPUYeCKUMU?
B Melio3e TprK/IbI TPOMCXOJUT ITePeKOMOMHALMS reHeTHYeCcKoro Marepuana. Korga?
KakoB 6rosiornueckuii cMbIC/ Melio3a?
[aiute onpegenenve tepmrHaM: Hykneocoma. Tenomepa. Konbroranms. XpoMmoHema.
Kpoccunrosep.
CumyayuoHHble 3a0auu

1. XpomocoMHbIM HabOp cOMaTMUeCKUX K/IeTOK peuyHoro paka paBeH 116. Ormpepenute
XPOMOCOMHBINA Habop U uncio Mosekys THK B ofHOM U3 K/IeTOK B Tipoda3e MUTO3a, B MeTadase
MuUTO3a U Tesnogasze MuTo3a. [TosicHUTe, Kakue TIpPOLeCChl MPOMCXOAAT B 3TU MEepPUO/bl U KaK OHU
B/IUAIOT Ha u3MeHeHue uucia JHK u xpomocom.

2. Ob6mjasi macca monekyn JHK B 46 xpoMocomax siipa COMaTHYeCKOW KJ/IeTKA 4Ye/lOBeKa
cocrasnsier 6210 mr. Onpezesvte, yeMy paBHa Macca Bcex mojekyn JTHK B sjpax B KOHIje
vHTepdasbl, KoHLe Tenodassl Meiio3a I u Tenodasel Meliosa II. OTBeT nosicHuTe.

3. XpoMOCOMHBIM HAOOp COMAaTHUeCKUX K/IETOK IMIIIeHHUI[bI paBeH 28. OnpeiesinTe XpOMOCOMHBIN
Habop u uncsio mosiekyn IHK B k/ieTKax cemsizauaTka repeji HauasioM Melio3a, B KOHIle Teroga3sbl
Meio3a 1 u Tesodasel Metio3a 2. O0BsICHUTE, KaKKe MPOILeCChl TIPOUCXOAT B 3T MEPUOBI U KaK
OHY BJIUAIOT Ha U3MeHeHus urcia JJHK v xpomocom.

51



4. B KJy1eTKax OZJHOT 0 U3 BUZIOB ITLLIEHULIbI COAEePKUTCS 28 XxpoMocoM. OripeziesiuTe YrMcio XpOMOCOM
1 mosiekys1 JIHK npu o6pa3oBaHny MBLIBIE B TEIUMHKE Ha cTafusax rpodasbl Mero3a 1, mpodassr 2
U Tenodassl Metio3a 2. OObICHUTE TOTyueHHbIe Pe3y/IbTaThl.

5. B kieTkax sHpocriepMa ceMsiH Jiidd 21 xpoMocoMa. Kak W3MeHUTCS 4MC/I0 XpOMOCOM M
mosiekyn [JHK B KoHije Tesmoda3sbl Meiio3al u Melio3a2 1o cpaBHeHHIO ¢ UHTepdasoi y 3Toro
opraHusma? OTBeT MOSICHUTE.

6. Kakoif XxpoMOCOMHBII HAOOp XapaKTepeH /ISt KIIeTOK 3apOo/[bIllia U SH/I0CIIepMa CeMeHH, JINCTHEB
1[BETKOBOTO pacTteHusi. OOBsICHUTE pe3yJbTaT B KaXKI0M CIydae.

7. B coMaTMuecKux KieTKax Jpo30Quibl cofepxutca 8 xpomocoMm. OripefjenvTe, Kakoe
KOJIMYeCTBO XpomocoM U Mosiekyn JJHK comepKuTcsl py raMmeToreHese B siipax rnepez JeieHuem
B MHTep(da3e 1 B KoHLe Tesoassl Meiio3a I. OO6bsicHUTe, Kak 00pa3yeTcsi TaKoe YKC/I0 XPOMOCOM
u mosiekyst JHK.

Tabsuria 3
MeTtozvKa nipoBe/ieHNsi KOHTPOJIS
ITapameTpbl METOLUKH 3HaueHue TrapamMeTpa
KonunuecTBo 01[eHOK yeThIpe
HasBanus orLieHOK «OTJIAYHO», «XOPOLLO»,

«y[IOBJIETBOPUTE/TILHO»,
«Hey/|0B/IeTBOPUTETbHO»

[Toporu onieHOK CM. KpUTEPUM OLIEHOK
IIpenen nauTEIBHOCTHA BCETO KOHTPOJIS 20 MUHYT
[TocnemoBarenbHOCTb BbIOOpa BOMIPOCOB CyvyauHast
[IpepsiaraemMoe KO/IM4eCTBO BOIIPOCOB 3

OneHkKa "OT/JIMYHO" CTAaBUTCS, €C/M CTYZEHT: TIOKa3biBaeT IyyOOKOe W TIOJHOe 3HaHWe |
TOHMMaHUe BCero MporpaMMHOI0 MaTepuara; MoJHOoe TTOHWMMaHKe CYL[HOCTH pacCMaTpUBaeMbIX
TIOHSITUM, SIBIEHMM M 3aKOHOMEPHOCTeW, TeOpul, B3aWMOCBSi3el; yMeeT [aTb TIOJIHbIA U
MpaBU/IbHBI OTBET HA OCHOBE W3YyUEHHOIO Marepuasa; BbIJe/sSTh TJlaBHbIe TI0JI0XKEHUs,
CaMOCTOSITE/ILHO TIOATBEPK/AAaTh OTBET KOHKPETHBIMU TIpUMepaMu, pakTaMu; JJOMyCKaeT He Oosiee
OJIHOTO He/louéTa, KOTOPbIM CaM MCIpaBJIsieT Toc/ie 3aMeYaHusl Mperno/jaBaTesis.

O1eHka "Xopomuo" CTaBUTCS, €C/IM CTYZEeHT: [aéT TMOJHbIM M TMpaBWIbHbIM OTBET Ha OCHOBE
M3yueHHbIX TEOPWi; mMaTepuaa U3jaraeT B OMpeZie/IEHHON JIOTUUeCKOW Moc/e/l0BaTeIbHOCTU U
JOTTyCKaeT He3HaUUTe/IbHbIe OIIMOKU U HeJOUETHI TTPU BOCITPOM3BEIeHNH U3YYeHHOTO MaTepHara,
He0OOo/IbIITe HETOYHOCTH TTPH UCTI0/Ib30BaHUM HAayUHBIX TEDMHUHOB WJTH B BBIBO/IaX, 0000IIEHUSX U3
Hab/roleHnii, KOTOpble MOXKeT MCIpPaBUTb CaMOCTOSITE/IbHO TIpU  HeOOoJbIIOoN — TOMOLIH
Tiperno/jaBaTeJisi.

Onenka "y/0B/IeTBOPUTE/IbHO" CTaBUTCS, €CIM CTYJIeHT: yCBavBaeT OCHOBHOE COJlep)KaHue
yueOHOTO MaTepHasa, HO HWMeeT Ipo0esbl, He TMpPENsTCTBYIOIUE daTbHEUIIeMy YCBOEHUIO
MpOrpaMMHOr0 MaTepuara; U3jaraeT marepuan (parMeHTapHO, He BCerjia I0C/e[j0BaTe/bHO;
1abo apryMeHTUPYeT BBIBOJBI U 0000IeHHs, [0MycKaeT OMIMOKYA TpU UX (OPMYIUPOBKe; He
WCTIONb3yeT B KauecTBe /l0Ka3aTe/bCTBa BBIBOALI U 00001ieHMs W3 Hab/OZieHHH, OMBbITOB UM
JIOTTyCKaeT OIMIMOKY TIPY UX W3/I0KEHUH; AT HeUETKHE OTpe/iesieHrs TIOHSTHH, 0Ty CKast OfHY -
JiBe rpyOble OIINOKY.

Orenka "Hey/0BJ/IETBOPHUTE/IBHO" CTaBUTCH, €C/IM CTY[EHT: He yCBavBaeT U He pacKpbiBaeT
OCHOBHOE COJ/lep)KaHWe MaTepuana; He 3HaeT WIM He T[IOHMMaeT 3HAauuTelbHYI0 4YacTb
MporpaMMHOI0 MaTrepuasa B Ipefiejlax II0CTaB/eHHBIX BOIMNPOCOB; He JejaeT BBIBOJOB M
0000111eHu; nMeeT c1abo chopMUpOBaHHbIE 1 HEIOJIHbIe 3HAaHUS, He YMeeT MPUMEeHSITh UX TpPU
pelleHN KOHKPETHBIX BOIPOCOB, 337lay, 3a/aHuid 10 oOpasiy; MpW OTBeTe Ha OJWH BOMPOC
Joryckaet Oosiee AByX rpyObIX OIIMOOK, KOTOpble He MOJKET HCIPaBUTh Ja)ke TPU TOMOLIU
TipernogaBaTesis.
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Pazpen 2.

«Ctpoenue U GyHKIIMH OPpraH1u3Ma»
KoHTposivpyemble KOMIIOHEHTBI M JIMUYHOCTHBIE pe3ynabTaThl: 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

@doH/, TeCTOBBIX 3aZlaHUi 10 paszeny: CTpoeHre U QYHKLIMKA OpraHu3Ma

Tema: «O0ecrieueHne IHepruei»
Bblbepume o0uH npasuibHbIll 8apuaHm omeema
OHepreTuyecKnii 00MeH OT/IMYAETCA OT IJIACTHYECKOr0 TeM, UTO MPH YHEPreTHYeCKOM
o0MeHe MPOUCXOANT:
+ pacxofioBaHue Hepruu, 3akiroueHHo B ATD
CUHTe3 Oe/IKOB M HyK/IEMHOBBIX KUC/IOT
CUHTE3 YI7IeBOJ0B
CUHTe3 JIMTIU/0B
JuccUMUIALUA CONMPOBOXK/IAeTCsl peaKiei
+ pacriajia BeljecTB
OrocuHTe3a BelecTB
CHHTe30M (pepMeHTOB
CHHTEe30M >KHPOB
Yto 00111€r0 MEXAY OKHC/IEHHEM, IIPOUCXOSIIMM MUTOXOH/IPUSX K/I€TOK U rOpeHueM
obpazoBanue CO2 u HO
+ BblJle/IeHHe TeTUIoThl
cuHTe3 ATD
CUHTE3 TJIFOKO3bl
I'mko/m3 - 3T0 Mpouecc pacuienjieHust
0e/KOB Ha AMUHOKHCJIOTEI
JIUTIU/IOB Ha TIULIEPHH U BbICIIME KapOOHOBBIE KUCIOTHI
+ MOJIEKY/IbI TJTFOKO3bI /10 IBYX MOJIEKY/T TUPOBUHOTPAJHOW KUC/IOThI
BO/IBI /10 KMCIOPOZa U BOJ0poJa
OHepreTnyecknM 3¢ eKToM I/IMK0/IM3a SIB/ISIeTCS 00pa3oBaHue 2 MOJIEKYJI:
MOJIOYHOM KHCIOThI
+ ATD
5TUJIOBOTO CIIMPTa
BO/Ibl
B pe3yibTaTe 0JIHOr0 KHUC/JI0PO/JHOI0 pPacien/ieHls OpraHuueckye BelecTBa OKUCIAITCA
AO...
Crinpra
YKCyCHOM KHACIOTBI
+ C0O2u H20
AP
IlepBbIi ¥ BTOPOM 3Tanbl paciijenyieHusi BbICOKOMOJIEKY/ISIPHbIX Bell|eCTB B K/IeTKe
MPOMCXO/JAT B:
Huroruiasme
MuToXOoH pUAX
+ JIuzocomax
XpomocoMax
Juccumunsiuen Ha3bIBaeTcsa Npouecc...
+0KHCJIeHHsI OPTaHAUeCKUX BelleCTB
CUHTe3a OPraHUYecKuX BeleCTB
uaymmn ¢ pacnagom AT®
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CUHTe3a HeOpraHWYeCcKuXx BelleCTB
Accumunsiuei Ha3bIBaeTcs Nporecc...

+CUHTe3a OpraHUYecKux BelecTB

OKHCJIeHUsI OPraHUYeCKUX Bell|eCTB

UAyIun C BeigenenueM ATO

CHHTe3a HeopraHu4ecKux BellecTB

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

(dhoTonM3a BOAIbI

BbIZIeJIeHUs KUCI0pOZa

cuHTe3a ATD

B cBeToBYy10 (ha3y (poTocrHTe3a UAYT MPOLIECCHI...

+cunTe3a ATO

ycrosib3oBaHus ATO

ucrionb3osanus HAJID-H2

CHHTe3a IJTFOKO3bI

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

[JIMKOJIM3a

Opo’KeHus

a’pobHy0

B knerkax xuBoTHbIXx AT® obpa3yercs B mpouneccax...
+bIXaHUs

TUpOIu3a

OuocuHTe3a besika

CHHTe3a JIIHU/I0B

B nporecce mo/sTHOro paciien/ieHus III0K03bI 00pa3yoTCA. ..
OKCH/| yrjiepoja

+IMOKCHU], yT/ieposia

JVIOKCH/JT a30Ta

JMOKCH/]L, Cepbl

IIpu 3HepreTnueckom oomMeHe AT® cuHTe3MpyeTcs B MPoOIeccax...
+KUCIOPO/IHOTO JbIXaHHUs

OMOCHHTEe3a JIUITH/IOB

rUpo/m3a

TeMHOBOM (ha3bl hOTOCHMHTE3a

ITepexop 3/IeKTPOHOB Ha 0oJ/iee BHICOKHII SJHEPreTHUeCKUI YPOBEeHb MPOUCXO0/JUT B CBETOBYIO
a3y ¢orocunTe3a B MO/IEKYy/1aX...

+ xyiopousinia

BOJbI

YTJIEKMC/IOTO Tras3a

[JTFOKO3bI

B nporjecce xeMocuHTe3a, B 0T/InUMe OT (OTOCHHTE3a,
00pa3yroTcsi opraHMuecKue BeliecTBa U3 HeOpraHUYeCKuX

+ MCIO/Ib3yeTCs SHEePrysi OKUC/IeHHs HeOpPraHUUeCKrX BellecTB
OpraHvuecKyre BellecTBa pacllel/IsSFTCS 10 HeOpraHuyeCcKnux
VICTOYHUKOM YTIJIepo/ia C/Iy>KUT yTJIeKUCIbIN ra3

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

+TpaHC/IALUN

peayIIMKaLluu

nvddepeHIIMPOBKU
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KOHBIOTaL[1I0

IIpu aHA3pOoOHOM OKHC/IEHUH YI/IEBOJJOB o0pa3yercs __ MouieKya AT®:

+2

36

10

24

AccumMuianus — 3To:

MUHUMa/bHOE KOJIMYeCTBO SHEPIUH, KOTOPOe pacXoAyeTcsi Ha (PYHKLIMOHMPOBaHUE >KU3HEHHO
BaXHBIX CCTeM (KpOBOOOpalljeHHe, IbIXaHue, TUI[eBapeHue, AeaTeTbHOCTb MBIIIIL] U JKeJie3
BHyTpeHHel cekpeluu, [LIHC)

COBOKYITHOCTh BCeX XMMUUYECKHX MPOLIeCCOB, CBSI3aHHBIX C MpeBpallleHueM MUTaTeTbHbIX
BeIlleCTB, MOCTYTAIL[MX B OPraHU3M U3 BHeLITHel cpefibl 1 00pa3yIoLuXcsi B CAaMOM OpraHH3Me
+COBOKYITHOCTb IPOLIECCOB CHTe3a CPaBHUTE/ILHO KPYITHBIX K/IETOUHBIX KOMIIOHEHTOB, a TakXKe
O10/I0THYeCKH-aKTUBHBIX COeIMHEHUH 13 TTPOCTHIX TIPe/IleCTBeHHUKOB

Ilpu okncieHnu 1 r )xupa B opraHu3Me 0CBO00XKAAeTCa KKaJl:

+9,3

4,1

3,8

1,7

6,3

Juccumunsaius (KaTadosiu3m) — 3To:

a/larTUBHbBIE PeaKI[|H, HarpaB/ieHHbIe Ha yCTPaHeHHe UK ociabiieHre (GyHKIMOHATBHBIX
CABUTOB B OpraHU3Me, BbI3BaHHBIX HeaZleKBaTHBIMU (DaKTOpPaMU Cpe/ibl

+COBOKYITHOCTb IPOLIeCCOB (hePMEHTAaTUBHOTO pacliieryieHus1 CJIOKHBIX MOJIEKY/T U3 KOpMa U
obOpa3oBaHue B OpraHr3Me 0CBOOOXKIEHHOM SHEPrUU

COBOKYITHOCTb JKUAKOCTel (KpOBb, MMMQa, TKaHeBast )KUJKOCTb), TPUHUMAFOLUX
Herocpe/iICTBEHHOe yuyacTHe B rpolieccax obOMeHa BellleCTB U To/jJiep>KaHusi ToMeocTasnca B
opraHusme

Bopa, oOpa3oBaHHasi B mporjecce 00MeHa BeleCTB B OpraHnu3Me, Ha3bIBaeTCs:
CTPYKTYPHPOBaHHOU

9K30TeHHOU

+ 3H/IOTeHHOH

UMMOOHM/TH30BaHHOU

ITepBUUYHBIM NMPOAYKTOM paciiieryIeHNsl I/IMKOTreHa B MbIIIIAaX ABJ/ISIeTCSA

Y d-riroko3a

[JIFOK030-6-XJ10pUz,

+r/110K030-1-pochat

dbpykTo30-6-hocdat

IJIF0KO3a

KoHeuHbIi MPOJyKT aHa3POOHOr0 r/IMKO0/IM3a

TUpyBar

+ JaKTar

OKcasoareTar

3TaHOJ

anetus-KoA

MeTa60/1M3M — 3TO COBOKYIHOCTb:

peakiuii CUHTe3a

peakLuii TuApoamn3sa

peakiui pacriajia

+BCeX peakL1i, MPOTeKarIIUX B OpraHu3Me

AHa00/113M — 3TO COBOKYIHOCTb:
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+TIPOIIeCCOB CHHTEe3a CI0XKHBIX MOJIEKYJ/T U3 00Jiee MpOCThIX

peakiuii pacuienieHus CJI0KHbIX MOJIEKYJI 10 IPOCThIX KOMIIOHEHTOB
peakLyii TuApoamr3a

BCeX peaklyi, NpPOTeKarouX B OpraHu3mMe

IIpoaykToM rujiposiviza 0e/1KOB SIB/ISIKOTCA:

[JIUL|ePUH

JKUPHbIe KHCJIOThI

CITUPTHI

+aMHWHOKHUC/IOTHI

B kakux oprase/uiax KjIeTKH IIPOMCXOAUT OKHC/IEHHUe JXUPHBIX KHC/IOT:
anpe

+MUTOXOHPUAX

pubocomax

LIEHTPUOJIAX

Tun nuTaHus NOKPbITOCEMEHHBIX PaCTeHUN .
[TpaBU/IbHBIN OTBET: aBTOTPOMHBIN

Kuciopoj Heo0x0/{uM /i/isi AbIXaHUSA )KUBOTHBIM OPraHU3MaM B KauecTBe:
+ oKuC/IuTeNd

BOCCTaHOBUTEJIA

KaK OKUC/IUTes, TaK U BOCCTAHOBUTE/IS

He MpOosIB/IsieT B 00MEHHBIX MPOIeccaX HU OKUCUTENbHBIX, HU BOCCTAHOBUTE/IbHBIX CBOMCTB

3adaHus Ha MHOX}CecmeeHHblIl 8bIOOP
Bbibepume HeCKo/bKO Npasu/ibHbIX 8APUAHMO8 omeema
MakpospruuecKkue CBSI3u MMEIOTCH B MOJIEKYJIe...
+ATO®
+AJD
OHK
u-PHK
T-PHK
Juccumunsiuen HasbIBaeTcsa Nporecc...
+OKUC/IeHUs OPraHUYeCKUX BelleCTB
+uayLmi c BoiesneHuem ATO
CUHTe3a OPraHUYeCcKUX BelleCTB
yuayLmi c pacnagom AT®
CUHTe3a HeOpraHu4ecKux BellecTB
Accumunsiue Ha3bIBaeTcsa nNporecc...
+CHHTe3a OpraHuy4ecKux BellecTB
+uayumii ¢ pacnagom AT®
OKHUCJIeHUsI OPraHUYeCKUX BelleCTB
YAy C BbiieeHueM ATO
CUHTe3a HeOpraHu4ecKux BellecTB
B TemHoBy10 (ha3y poTocunTe3a HAYT NPOLIECCHI...
+CHHTe3a [JIF0KO3bI
+ucrionb3oBanus HAID-H2
(dhoTonM3a BOAIbI
BbIZIe/IEHUs] KUC/IOPOZa
cuHTre3a ATD
B cBetoBy10 (ha3y ¢oTocuHTe3a HAYT NPOLIECCHI. ..
+cuHTe3a ATD
+BbIJIe/IeHUs] KUC/TOPO/Za
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UCnosb3oBaHus ATD

vcrnoJsib3oBanuss HAJJd<H2

CUHTe3a IJIFOKO3bI

ITponecc cuHTe3a 6eIKa BK/IIOUYAET 3Tambl. ..
+TPaHCKPUIILIUN

+TpaHC/IALUU

peayrvKalyu

nvddepeHIIMPOBKU

KOHBIOTaLIUU

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

TJIMKO/N3a

OpoyKeHUst

a’pobHYt0

+CBETOBYIO

B knerkax xuBoTHbIXx AT® obpa3yercs B mponeccax...
+TJIMKOJTM3a

+AbIXaHUs

rUIpon3a

buocuHTe3a benka

CUHTe3a JIUIK/I0B

B cBeroBy10 a3y ¢orocuHTe3a 00pa3ywTCH. ..
+HAId-H2

HAI®D

Kpaxmaii

+ATD

IJIF0KO3a

B TemHoOBYI0 (pa3y ¢oTocuHTe3a HAYT NPOLECCHI...
(hoTosm3a Boibl

cunTe3a HA[JdD-H2

+¢uKcalu yriaeKucsaoro rasa

+ucnonb3oBaHus ATO

BbI/leJIeHUsT KUC/IOpo/Ja

PeakijusiMy MaTPpUYHOI0 CUHTe3a SIB/ISIIOTCSI CUHTeE3. ..
TJTFOKO3bI

Kpaxmasa

JIUTIU/IOB

+PHK

+JIHK

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

CUHTe3a Ha OZiHOM u3 1ernielt MonekyJibl [IHK aByLiernoueuHoi Mosekyssl u-PHK
repeBo/a 1ocje0BaTeIbHOCT aMUHOKUCIOT B MoJiekyJie u-PHK B nociejoBaTe/1bHOCT

HYKJ/IEOTHU 0B HOJII/IHEHTI/I,E[HOT/'I LeTI04YKH

riepeBo/ja MoC/e/10BaTe/IbHOCTU HYK/1e0THI0B B MosiekyJie T-PHK B mocneoBaTe/ibHOCTD

dMHWHOKHCJ/IOT HOHHHEHTHAHOﬁ LIeTIOUKH

+IepeBo/ia 0C/Ie[0BaTe/IbHOCTH HYK/IeOTUI0B B MosieKyJie u-PHK B mociegoBaTeibHOCTb

dMHWHOKHCJIOT HOHHHEHTH,E[HOﬁ LIeTI0OUKH

+crHTe3a Ha ogHoM U3 1ener mosekyJsibl JJHK ogHonenodeunon mosnekyJisl u-PHK
B npouecce noiHOro paciienyieHusi IIIK03bI 00pa3ylTcs. ..

OKCH/I yTJIepoia
+IMOKCH/]] yTieposia
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JMOKCH/, a30Ta

+BO/la

JVIOKCH/I, Cepbl

IIpu sHepreruueckoM ooMene AT® cuHTe3MpyeTCs B MpoIjeccax...
+TJIMKOJI3a

+KHUCJIOPOJIHOTO [IbIXaHUsl

OuocHHTe3a JIUTTH/I0B

TUpoJmn3a

TeMHOBOM (ha3bl poTOCHHTE3a

MeTa00/143M B )KMBOM KJ/IeTKe CK/IaJbIBaeTCH U3 MPOI[eCCOB...
TPAHCKPUIILIUN

dhoTonuza

+KaTtabonm3mMa

KPOCCHHIOBepa

+aHabosm3mMa

Peakuuu okuc/iuTe/1bHOr0 (hocopuIMpoBaHUA CBA3AHBI C...
+cunTe3om AT

pacnagom AT®

+IIpOLIeCCOM AbIXaHUsI

+TrUApOIN30M

[JIMKO/IM30M

OHeprus B Buje AT® npu ¢orocuHTe3e...

+B TeMHOBYIO (ha3y TpaTUTCS

B CBETOBYIO (pa3y TpaTUTCS

+B CBETOBYIO (ha3y akKyMy/HUpyeTcs

B CBETOBYIO U TEMHOBYIO (pa3bl TPATUTCS

B TEMHOBYIO (ha3y akKyMyJIMpyeTCst

B TemHoOBYI0 (pa3y ¢oTocuHTe3a HAYT NPOLECCHI...
cuHTe3a ATD

+CHHTe3a I'IFOKO3bI

(hoTosm3a Boibl

BbIZIe/IeHUs1 KUCI0po/ia

+ucrionb3oBanus HAID-H2

IIpu 6uocuHTe3e Oesika YHeprus B Buje AT® npw...
+TPaHCKPUIILUHU TIOTpebsieTcs

TPAHCKPHIILIUY BbIpabaThIBaeTCst

+TpaHCJISALUM 1T0TpebsieTcst

TPAHC/ISLIAY BbIPAOaThIBAETCS

Merab6ou3m (Metabolism) — 3To...

+ MPOMEeXXYTOUHBIN 00MeH, T.e. IpeBpallleHre Bell[eCTB BHYTPH KJIETOK C MOMEHTA UX
TIOCTYTI/IeHHUs1 0 00pa30BaHMsi KOHEUHBIX MPOJYKTOB
+o0pa3oBaTe/ibHbIe TKAHU C AKTUBHO [Ie/AIUMUCS K/IeTKaMy
TIPOLIeCC Pa3BUTHsI OPTaHOB U TKaHel

IIpouecc MO/IOUHO-KUC/IOT0 OPOXKeHHs MoApa3yMeBaeT:
+ OKHC/IeHHe YTJIeBO/IOB /0 JIaKTaTa

CUHTEe3 XKUPHBIX KUC/IOT

+ CHUHTE3 MOJIOUYHOW KUCJIOThI

pacraz TJIMKoreHa

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

+1ukn Kpebca

+ IbIXaTenbHas Lielb
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OPHUTHHOBBIV [JUKJ/I

Jle3aMHHHPOBaHKe

IlepBbIii 3Tan KaTado/1M3Ma 0e/TKOB 0CyIeCTB/IACTCH B:
+ xemnygke

+ B TOHKOM KHIIIeYHUKe

MUTOXOH/IPUSIX

LUTOI/Ia3Me

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

JbIXaTe/ibHast Lelb

OPHUTHHOBBIY LJUKJ/I

+ obpa3oBaHue JABYX MOJIEKYJI TMPOBUHOTPAIHON KHUCTOThI
K rereTpo¢)HbIM 0THOCATCA OPraHU3MBbI:

+ J)KMBOTHbIE

pacTeHus

+ rpuObI

[uaHobaKTepru

K romoiioTepMHBIM O0THOCSITCA )KMBOTHbIE:

ambubun

+ MJIeKoIIMuTaroe

+ ITULBI

PBIOBI

3adaHusi omKpbImo20 muna:
/Jlonosnume
OOpa3oBaHusi 3HEPruu B K/IeTKe MPOUCXOUT B C/IeAAYIOLeH opraHesie
IMpasuibHbIli oOmeem: MUMOXOHOPUS
Bce BuABI 3Hepruu B OpraHu3Me B KOHEYHOM UTOre MpeBpaliarwTcs B .
[IpaBU/IbHBIN OTBET: TEMJIOBYIO
KnrueBbIMM 3HepreTHYeCKMMH «MOCTAaBUUKAMU» B )KUBOM OpraHu3mMe siB/ISIIOTCS

IIpasunbHblll omeem: y2n1e800bl

Be/iku — 3T0 BEICOKOMOJIEKY/IAPHBbIE OPraHUYeCKHe COeJUHEHHUs], IOCTPOeHHbIe U3 0CTAaTKOB
aMHHOKHCJIOT, COeAMHeHHbIe JIPYT C APYroM CBA3AMH.

IIpasunbHbIli omeem: nenmuoHbIMU

Tema: «Pa3sMHo)KeHHe, POCT M HHBH/Iya/IbHOE Pa3BUTHE OPraHN3MOB»
Bbibepume 00uH npasubHblil gapuaHm omeema
Meiio3 — 3T0:
TipsiMOe JieJieHre K/IeTOK
+/1e/TeHre KJIeTOK ITOJIOBBIX >KeJle3 B 30He CO3PeBaHusI
CJIVSTHYE TTOJIOBBIX KJ/IETOK
TI0/IOBOU MPOLIeCC
Kpoccunrosep — 370:
HerpsiMoe JieJieHue KIeTOK,
obpa3oBaHye MOJIOBBIX KI/IETOK,
+ 00MeH yJaCTKaMH XpOMaTH/ ] TOMOJIOTHUHBIX XPOMOCOM,
TI0JIOBO#A TIpoLiecc.

59



XapakTepHbIe YepThI 0eCro/I0ro pa3MHOKeHUsI:
YUacCTBYIOT /iBe POJUTE/bCKIE 0COOU

+TeHOTUITHI JOUEPHUX OPraHU3MOB WZIEHTUYHBI POAVTETHCKOMY
MMeeT MeCTO KOMOMHAaTHBHasi K3MEHUMBOCTb

r“MeeT MeCTO FeHOTUITMYeCcKasi U3SMeHUMBOCTb
XapakTepHbIe YepThI 10/I0BOr0 Pa3MHOKeHHUS:
y4acCTBYeT OfiHa POJUTe/bCKast 0COOb

TeHOTUIIbI [JOYePHUX OPraHK3MOB UIeHTUUHbI POJUTE/TCKOMY

+ MMeeT MecTo KOMOWHATHBHAs! NU3MEHUHBOCTh

OBICTPOe yBeMMUeHre Yrc/ia IOTOMKOB

Onrorenes — 3ro:

VICTOpUYEeCKOe pasBUTHe BUJA

TIpOLIeCC BOSHUKHOBEHHS )KU3HU Ha 3emMiie

+ MHAVBUZya/IbHOE pa3BUTHe OpraHu3Ma
MOCTIMOPHOHAILHOE Pa3BUTHE

JKTo/iepMa N03BOHOYHBIX )KHBOTHBIX /laeT HAayaslo:

+ HEepPBHOU CHCTeMe

CKeJteT

JbIXxaresibHasl CCTeMa

MBILLIL|BI

W3 me30epMbI MO3BOHOYHBIX 00pa3yercs:

+ ckeser

SMUTETNN KOXXU

JbIxareybHasl CUCTeMa

TOJIOBHOW MO3T

ITpsaMoe mocTSMOpHOHAIbHOE Pa3BUTHE XapaKTePHO /IS
HaCeKOMBbIX

3eMHOBO/HBIX

+ MJIEKONTUTAIOIIMX

MHOTOILIETUHKOBBIX YepBei

Hayka, u3yyaromiasi iepro/; 0T 3UuroThl /{0 POXKAeHust ?
LMTOJIOT WS

MUKPOOHO/IOT st

+ sMOpHoIOTHst

KJIeTOYHas! UHKeHepUst

ITo KakuM NpHU3HAaKaM MOXXHO y3HaTh aHada3ly MuTo3a?
110 6ecropsiioUHOMY PaCIOIOKeHUI0 XPOMOCOM B LIUTOTI/Ia3Me
BBICTPAaUBAHHIO XPOMOCOM B 3KBaTOPHAaIbHOM IJIOCKOCTH K/IETKU
+ pacxoXKJeHHI0 JOUYepPHUX XPOMaTH/, K TIPOTUBOIO/I0XKHBIM [10/IF0CaM
KJIETKH

JlecripaiM3aliid XxpoMoCcoM U 00pa30BaHUI0 si/iepHBIX 0007104eK
ITporjecc JesreHus], B pe3y/ibTare KOTOPOro U3 OJHOH JUIUION/HOH K/IeTKH 00pa3yeTcs ABe
JAVIUVIOUJHBIX K/1eTKHU, Ha3bIBalOT

+ MUTO30M

Melio30M

JpobeHreM

OIUIO[JOTBOPeHUeM

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

T10JIOBOMY

TIOYKOBAHHUIO
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+ 6ecrionomy

ITpouecc aesreHns1, B pe3y/ibTaTe KOTOPOro U3 OJHOM AUIUIOM/JHOM K/IETKH 00pa3yeTcsi YeTbipe
ramyiOUJAHbIX K/1€TKH, Ha3bIBAKOT

MUTO30M

+ Melo30M

JpobJieHreM

OIUVIOZIOTBOPEHNEM

K kakomy crioco0y pa3MHO)KeHHsI OTHOCAT MapTeHOr eHe3
BereTaTUBHOMY

+ I10/I0BOMY

TOYKOBAHUIO

becrioioMy

B kakyio a3y MutoTHueckoro rnuksia yasanBawtcs JHK
+ uHTepdase

rpocase

aHacdasze

MeTacaze

IlyTeM MHTOTHYECKOTO /ie/IeHHs K/IETOK 00pa3yloTcs

+ KJIeTKH 0J1aCTy/IbI 3apo/jblilia KPOJTUKa

VUKPUHKH B TeJIe PhIOBI

SULIEK/IETKU B IMUHUKN KYPHILbI

CriepMaTo30U/Ibl B CEMEHHHKe JIATYIIKN

Meii03 oT/IM4YaeTC 0T MHT03a HA/TMUUEM

uHTepdasbl

BepeTeHa Jie/IeHUst

yeTbipex (a3 JiesieHust

+ [IBYX [10C/Iej0BaTe/IbHbIX Jle/IeHUI

Ilpu napTeHoreHe3e opraHu3M pa3BUBaeTCs U3

3UTOThI

BereTaTUBHOW KJIeTKU

COMaTU4eCKOW KJIeTKU

+ HeOII0/I0TBOPEHHOM SIULIEK/TETKA

IIpu3Hak, XxapakTepHbIU U JJIsl AULIEK/IeTKH, U /ISl CTIEPMaTo301ja,-
JWTION/IHBIA HAbOp XpPOMOCOM

TPUTIIOWHBIN HAaOOP XpOMOCOM

HeDoJTbIIMe pa3Mephl U HEeTTO[BHYKHOCTh

+ rarviouiHbINA Habop XpoMoCcoM

Kak Ha3bIBaeTcs pa3BUTHe OPraHU3Ma M3 HeOoIUI00TBOPEeHHbIX SNI[eK/1eToK?
+ napTeHoreHe3

TUHOTeHe3

aH/lporeHes

WHTEepCeKC

Kakas cpepa >xu3HH 00yc/1aB/IMBaeT Haubo/iee MNPUMHUTHBHOE CTPOEHHE Y )KUBOTHBIX:
Ha3eMHO-BO3/yIIHas (Cyliia);

BO/IHasl;

+ Ipyrue opraHu3Mbl (OpraHu3M Kak cpesia 00uTaHus);
TOUBEHHaSI.

B nporjecce quddepeHIPOBKH KI€TOK U3 IHTOAEPMbI Y MO3BOHOUYHBIX JKUBOTHBIX
obpasyercs:

HepBHasi TpyOKa

CKeJieT
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SMUTETNN KOXXU
+ jerkue
M3 me30epMBbI TO3BOHOYHBIX 00pa3yercs:
+ ckeseTr
SMUTETAN KOXXU
JibIXxaTeibHasl CCcTeMa
TOJIOBHOU MO3T
Kak Ha3bIBalOT 0AHYy U3 CTa/ii 3apOABILIEBOr0 Pa3BUTHS [103BOHOYHOI'0 )XMBOTHOI'0
OHTOTeHe3
(dunoreHes
+ Gmacryna
MeTamopdho3
3adaHus Ha MHOX}CecmeeHHbIl 8bIOOP
Bbibepume HecKo/bKO NpasWibHbIX 8ApUAHMO8 omeema
HexkoTopbie 0c00eHHOCTH 0€CI0/10r0 pa3MHOXKEHHS — 3TO. ..
+yuacTve OfHO! poUTe/TbCKOM 0cobu
+TeHeTHYeCKH OJJHOPO/IHOe MTOTOMCTBO
pa3BUTHeE TIOTOMCTBA U3 raMeT
XapakTepHa [ij1si 00/bIIMHCTBA PACTEHUH U )KUBOTHBIX
OCHOBHOM K/IeTOYHbIN MeXaHU3M - Meio3
JIns noukoBaHus KakK GopMbl 0eCrio/ioro pa3MHO)XeHUsI XapaKTepHO. ..
+MaTepUHCKUI OpraHu3M obpasyet Oyropok
+I04epHUI OpraHu3M 00pa3yeTcs Ha 6a3e MaTePUHCKUX KJIETOK
XPOMOCOMBI PETVIMLMPYIOTCS U PACTIpe/ie/sIFOTCS MEX/y JOUePHUMU K/1eTKaMU
OpraHu3M JIeJIUTCS Ha HECKOJTBKO YacTel, U Kaxkaasi 000cobisieTcst
TIPOUCXOUT MHOTOKPAaTHOE JieJieHue CrieliiaabHbIX KIeTOK
IIpou3BOAHBIMH Me30/iepMbI IBJIAIOTCA. ..
+MBbIIlIeYHasd CHCTeMa
+cocyabl
HepBHasi cucTeMa
SMUTETUN KOXU
SMUTETUN KULLIEUHUKA
O/ HOXpOMaTH/JHbIE XPOMOCOMBI PACXO/JATCSA K MO/II0CaM KJ/IETKH B...
+aHada3e II meiio3a
+aHagase MuUTO3a
MeTadase MUTO3a
Tenogase I meiio3a
aHadase I metio3a
N3 3kT0epMBbI IPU OpraHoreHe3e ()OPMHUPYIOTCA...
+T0JIOBHOM MO3T
+3MI1epMHUC KOXKU
reyeHb
TIOUKH
KOCTHU
Pa3Burtue 0e3 nmpeBpaiieHusi UMEIOT. ..
+TITUL[BI
+TOJI0BOHOTHE MOJUTFOCKU
3eMHOBO/IHbIE
HacekoMble
[IByCTBOpYAThbIe MOJITFOCKU
HekoTopbie 0C00eHHOCTH 110/I0BOr0 Pa3MHO)KEHHHI. ..
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OCHOBHOM K/I€TOUHBIA MEXaHU3M - MUTO3

XapaKTepHO [I/Is1 PACTUTE/IbHBIX, HEKOTOPBIX HU3IINX )KUBOTHBIX U MUKPOOPTaHU3MOB
+TI0TOMKH F'eHeTHUYeCKU He UJIeHTUUHbI POJJUTE/THCKHUM 0CO0SIM
+0CHOBHOM MeXaHN3M KOMOMHATHBHOU U3MEHUMBOCTH
pa3BUTHE TTOTOMKOB MPOUCXOIUT U3 COMAaTHUYeCKUX K/IeTOK
ITpou3BOAHBIMHM IKTO/J€PMbI AB/ISAIOTCA. ..

BbIJIe/TUTe/IbHasi CUCTeMa

TNvieBapuTeIbHbIe yKee3bl

+HepBHas CUCTeMa

MBIILIIeYHast CUCTeMa

+KO>KHBIN SITUTe/TNN

JKuBoTHBIE, I/151 KOTOPBIX XapaKTepHO pa3BuTHe 6e3 meTamopgo3a, - 310...
capaHua

MamCKUM XKYK

JISTYIIKa

+aenbhuH

+cobaka

IToukoBaHMeM Pa3MHO)KAKTCA. ..

TJIOCKHe YepBU

t+pacTeHus

+KHUIIIeYHOITO/IOCTHBIE

+IPOXOKU

0asuananbHbie rPUOLI

JI/isi CHHTeTHUYeCcKOoro nepuojia (mepuoj penivkanui) KJ1eTOYHOro LUK/Ia XapaKTepHbI...
TPOJOJDKUATENBHOCTE 6-0 yacoB

+yasoenue [THK

+CUHTE3 Pa3/TUUHBIX Oe/TKOB

cunte3 PHK

yABOEHUEe LIeHTPUOIei

HekoTopbie 0C00€HHOCTH MOJI0BOT0 PAa3MHOKEHHS. ..
OCHOBHOM KJIETOUHBIM MEXaHH3M - MHUTO3

XapaKTepHO [I/Is1 PaCTUTE/IbHBIX, HEKOTOPBIX HU3IINX )KUBOTHBIX 1 MMKPOOPTaHU3MOB
+TI0TOMKU T'eHeTUUeCKH He U/IeHTUUHbI POIUTeTbCKUM 0CObsIM
+0CHOBHOM MeXaHNW3M KOMOMHATHBHOU U3MEHUUBOCTH
pa3BUTHE TIOTOMKOB TIPOMCXO/IUT U3 COMAaTUUECKUX KITeTOK

Ha sTamne racTpy/isiiiii MPOUCXOJAT. ..

+3aK/1a/ika 3apOo/IbIlIeBbIX JTMCTKOB

opraHoreHes

3aKJ/la/Ika HepBHOU TPyOKU

3aKJ1aJiKa TIePBUUHOM KUILIKU

+MHOTOKPaTHbIe K/IeTOUHbIe /le/IeHUs] MUTO30M

Cropsl C/Iy)KaT AJis pa3MHOXKeHUs y...

HakTepuii

>KUBOTHBIX

BHPYCOB

+TpuboB

+pacTeHuii

N3 me30/1epMBbI IPU OpraHoreHese ()OpMHUPYIOTCH...
XPYCTa/IuK r'a3a

HOI'TU

+cep/ue
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+KpPOBb

reyeHb

K THnam no/10Boro pa3MHo>XeHusi OTHOCATCAL. ..
TI0JTUIMOPHOHUS

+KOMy/IsILust

IIM30T OHUS

(bparmeHTarus

+IapTeHoreHe3

Meiio3 npuBOANT K 00pa30BaHHUIO. ..

CTIOp y pacTeHUi

CIOp Y >KUBOTHBIX

t+rameT y JKUBOTHBIX

+rameT y pacTeHUu

PasBuTHe c npeBpalljeHueM UMeEH0T. ..
+3eMHOBOJHbIE

penTUInU

rOJIOBOHOTHE MOJITTFOCKA

TITULIBI

+HaceKoOMble

IIpereHepaTUBHbBIN NepHo/ Pa3BUTHUS PacTeHHI Npe/CTaB/IeH BO3PaCcTHBIMHU
COCTOSIHMSIMH.

+10BEHU/IbHBIM

MOJIOJbIM reHepaTUBHbIM

+BUPIrUHUJ/ILHBIM

CyOCeHUTbHBIM

CeHW/IbHBIM

ITocTreHepaTUBHBIN MEPHOJ Pa3BUTUA PAaCTeHUU NMpeJCTaB/IeH BO3PacTHbBIMHU
COCTOSIHUSIMH.

BUPTUHU/IBHBIM

FOBEHU/IbHBIM

+CyOCeHUTbHBIM

MMMaTypHbIM

+CeHU/IbHbIM

NcTouHuk pa3BUTHA OPraHOB AbIXaHHs B OHTOreHe3e:
+ snugepma

Me3eHXrMa

3KTOZlepMa

+ 3HTOZlEpMa

3adaHusi omKpbImo20 muna:
/LlonoaHume
Cnoco0HOCTh K BOCCTAHOB/IEHHIO YacTel Te/la B MpoLiecce pa3BUTHUsI OpraHu3Ma
Ha3bIBaeTcs .
IpasunbHbili omeem: pe2eHepayus
Cnoco0HOCTh K BOCCTAHOB/IEHHIO YacTel Tejla B MpoLiecce pa3BUTHs OpraHu3mMa
Ha3bIBaeTcs .
IpasunbHbIli omeem: pezeHepayust
B xope s MOpHoOreHe3a HEKOTOPbIe YACTH 3apOAbIIIA BJIMAIT Ha MyTH PAa3BUTHA COCETHUX
yuacTkoB. Takoe B/iMsiHHe OJHOT0 3aUaTKa Ha /pyro# moy4ymio Ha3BaHue

IpasuibHbili omeem: SMOPUOHAABbHAS UHOYKYUS
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- 3TO Pa3BUTHE OPraHU3Md U3 HEOHJIO}J[OTBOPEHHOFI

ANIEK/IeTKH
IpasunbHbili omgem: napmeHozeHe3
sliek/1IeTKa MJIEKONTUTAKIUX Obl/Ia OTKPBITa B 1821 roay .
B nosne 015 omeema seedume ¢pamunuio yuéHo20
IpasunbHbili omeem: K.M. Bapom
000/10UKH AHIEK/IETKH, 00pa3yIoTCcs 3a CUeT AeATeTbHOCTH
crelia/IbHbIX JKejie3 sIiieB0/i0B
IpasunbHblli omeem: mpemuuHble
3adaHusi Ha coomeemcmeue

YcmaHosume coomgemcmaue
Y cTaHoBUTe IPaBU/IBHOE COOTBETCTBHE (ha3bl CliepMaToreHe3a U eé XxapaKTepUCTHKHU

1) CyugHocTb (ha3sl — Meiio3. B nepBoe MelioTrueckoe 1) daza pazmMHOXKeHUs]
JlefieHre BCTYTMalOT raMeToLluThl 1-ro nopsizka. B 2) aza pocta
pe3yJibTaTe MIeEPBOT0 MEHOTHUECKOTO JesieHust obpa3ytotest | 3) (a3a co3peBaHUs
raMeToIUThI 2-T0 TopsKa (Habop xpoMocom n2c), 4) aza bopmupoBaHUs

KOTOpBbIe BCTYyNaOT BO BTOPOe MeMOTHYeCKOe fieJieHue, U
00pa3yroTcst KJIeTKH C raryionJHbIM HAO0pOM XPOMOCOM
(nc).

2) Bo Bpemst 3Tol ¢a3bl criepMaTy/ibl CTAHOBSITCS
CTIepMaTo30U/jaMH, OHU TIPHOOpPeTaroT CBOIO
crelrUYecKyro CTPYKTYPY.

3) [urioniHble KIeTKA MHOTOKPATHO JIeJISITCS MUTO30M.
WX Ha3bIBalOT raMeTOroHUU (OOTOHUM WU
ciepmatoronny. Habop xpomocom 2n.

4) Cy1IHOCTb 3TOU (pa3bl — yBeJiMueHHe B pa3Mepe
CrepMaTOrOHUM U OBOTOHUM, KDOMe TOT0, B 3Ty a3y
npoucxogut periukanus JHK, kakgas xpomocoma
CTaHOBUTCS ABYXPOMAaTHAHOM (2n 4c). Obpa3oBaBLInecs
KJ/IETKM Ha3bIBalOTCSI TaMeTOLUThI 1-ro rnopsizika (OBOLIUTHI
1-ro nops/ika ¥ CiepMaToLMThI 1-ro nopsigka).
IpasunbHbili omgem: 1-3; 2-4; 3-1; 4 -2

CooTHecHTe SIHIEK/IETKH 10 pacnpe/ie/IeHHI0 )KeJITKA B LIUTOoNIa3Me

1) usleHUCTOHOTHE 1) ueHTponeleTanbHbIe
2) MJIEKOTUTaOI1e 2) r3oJieLjeTaabHbIe

3) NTHULIbI 3) TenoseleTanbHbIe
4) ampubuu

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

Tema: «HacnepcrBeHHasi HH(popManus U peasin3anus ee B KieTKe»
Bbibepume 00uH npasu/bHbIll apuaHm omeema
KakoBbI reHOTHIIBI po/jUTe/Ied, eC/I U3BeCTBHO, UTO NPH CKpelliBaHUH MbIIlIeH C
AMUHHBIMHE (B) ymamMu nosiyueHo noToMcTBO Kak C VIMHHBIMH, TaK ¥ C KOPOTKUMH yIIaMH
B COOTHOLIeHuM 3:17?
bb x Bb
bb x BB
+ Bb x Bb
BB x BB
Oco0b c renoTunom AaBb npu He3aBHCHMMOM Hac/1e/[0BaHHH TPU3HAKOB 00pa3yeT raMmeTbl
AB, ab
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Aa, Bb

+ AB, Ab, aB, ab

Aa, AA, Bb, bb

Y kaper/ia3bix pojuTesiei (JOMUHAHTHBINA MPU3HAK) PO/JWIach ro/1y0oraa3as Ao4b.
OnpepennTe reHOTUN poAUTe/Iel

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

PenjeccMBHBIN T'eH

TIPOSIBJISIOLLIMICS TOJTBKO B T€TEPO3UTOTHOM COCTOSIHUM,

TIPOSIBJISIFOLL[UICS] B TOMO- M TeTePO3UTOTHOM COCTOSIHUM,

TO/@B/ISIFOLLMN peL|eCCUBHBIN TeH,

+ Mo/jaB/sieMbli JOMHUHAHTHBIM T€HOM

I'enervika u3yuaer:

0OMeH BeIIecTB

+ Hac/1e[ICTBEHHOCTh

Pa3pa’kKuMOCThb

pa3MHOXKeHHe

Ji/isi u3yuyeHUs1 HaC/IeA0BAaHHUSA Pa3/TUYHBIX IPHU3HAKOB U YCTAaHOB/IEHUA XapaKTepa psaja
HaC/1e/ICTBEHHBIX 00/1e3Hel N3y4yaloT PO/J0C/IOBHYIO Ye/ioBeKa. Kak Ha3bIBaeTcsi 3TOT METO/|
reHeTuKu?

O/TM3HELIOBbIN

+ reHeasOruH4yeCcKum

[[UTOreHeTUUeCKUN

OMOXMMHUEeCKUI

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

BB

+Cc

AA

Onpepaenure cpeu nepevrc/ieHHbIX TéHOTUIIOB JOMUHAHTHBIN IOMO3UTOTHBIM IeHOTHII:
Aa

Bb

+ BB

bb

Onpeaenure cpey NepevyrC/IeHHbIX T€HOTHIIOB reTepPO3UroTHbIN reHOTHII:
+ Aa

AA

aa

BB

Juru0dpuaHoe CKpeluBaHue — 3TO CKpeliBaHie POAUTETIbCKUX (OopM, KOTOpbIe
Pa3/IMyaTCA 1o...

+ IBYM TapaMm MpU3HaKOB

OKpackKe ceMsiH

dhopme cemsiH

10 OJHOM Tape NMPU3HaKOB

Kakmue ramersl MOryT 06pa3oBaTbCs y 0c00H ¢ reHOTHIIOM aaBB:

+ aB

BB

Aa
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Ab

Kak HazBas I'.MeHje/lb IPU3HAKH, He TPOSIB/IAIONIIUAECS Y THOPHOB MePBOro MOKo/IeHus?
reTepo3UroOTHLIMU

TOMO3UTOTHBIMU

+ pelLeCcCUBHBIMU

JJOMVHaHTHBIMU

Hacie,cTBeHHOCTDb — 3TO...

+ CBOMCTBO OPraHU3MOB TepeJjaBaTb 0COOEHHOCTH CTPOeHUsl, QYHKIIMOHUPOBAHKS U Pa3BUTHS
CBOEMY MOTOMCTBY;

KOHKPETHBIN Criocob repejaun HacaeCTBeHHOW UH(OPMAaLIK B TTIOKOJIEHUSIX;
v3MeHeHUe Hac/ieCTBeHHOW nH(GOpMalliy WIv TIPOsiB/ieHUe TeHOB B (PeHOTuIIe
niprobpeTeHure OT/IMUKI OT 0coOell APYTUX BUJIOB U CBOETO BUJjA
I'eHoTHITI — 3T0 COBOKYNHOCTb:

TOJILKO BHELLIHUX [TPU3HAKOB

+ BCeX 'eHOB OpraHu3Ma

BHEIIHMX Y BHYTPEeHHUX [TPU3HAKOB,

TOJIbKO BHYTPEHHHX MPHU3HAKOB

KoymmuecTBo XpoMocoM B 10/10BO# K/leTKe ue/ioBeKa:

2

+23

44

46

KosmnuecTBo XxpoMoCoM B COMaTHUYeCKOH K/IeTKe yeioBeKa:
2

23

44

+46

KpartHoe renoMy yBe/iMueHue yucia XpoMoCOM — 3TO

+ TIO/IUIITION YA

rameToreHes

OHTOTeHe3

KPOCCHHIOBEp

AJie/IbHBbIE TeHbI PaCo/I0KeHbI B:

O/IHOM XpOMOCOMe

+ O/IMHAKOBBIX JIOKYCaX FOMOJIOTUYHBIX XPOMOCOM
O[IJMHAKOBBIX JIOKYCaX HErOMOJIOTUYHBIX XPOMOCOM

Pa3HbIX JIOKYCaX FOMOJIOTUYHBIX XPOMOCOM

I'enoTHII — 3T0 COBOKYITHOCTB:

TeHOB B raryIonjJHoM Habope XpoMocom

TOJIbKO BHELIHUX [TPU3HAKOB

+ reHOB B IUTUIOMAHOM Habope XpOMOCOM

TOJIbKO BHYTPEHHUX MPU3HAKOB.

PerniecCMBHBIN I'eH:

+ MPOSIB/SAIOLLMICS TOJIBKO B TOMO3UTOTHOM COCTOSIHUA
TIPOSIB/ISTFOLLIUICS TOJTbKO B F€TePO3UTOTHOM COCTOSIHUY,
TIPOSIBJ/ISTFOLLUICS B TOMO- U T€TEPO3UTOTHOM COCTOSTHUY,
TIO/JABJISTFOIIY pelieCCUBHBIN T'eH

KpartHoe renoMy yBe/lMueHHe UuC/ia XpOMOCOM - 3TO

+ MOJMIVIONVS

rameToreHes

OHTOreHe3
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KPOCCHHTOBEp

B x/1eTKe napa ajuie/IbHBIX F€HOB PacIio/io’keHa B XpoOMocoMax

HErOMOJIOTUYHBIX

OTLIOBCKUX

MaTepUHCKHX

+ TOMOJIOrMYHBIX

MN3venenne 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

TeHOMHOMU

XPOMOCOMHOM

KOMOMHATUBHOM

+ 1[UTOIIa3MaTUUECKOM

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

HOCHUT 00paTUMBIN XapakTep

+ nepeziaeTcs 10 Hac/aeCTBY

XapakTepHa /sl BceX ocobelt Bua

SIB/IIeTCS [IPOSIBJIEHVEM HOPMBI peakLy NpU3HaKa

KakoBbI reHOTHIIBI POUTE/Iel, eC/TH U3BeCTHO, UTO NMPHU CKpeliiBaHUH MbIIeH C
AMUHHBIMHE (B) yinamu nojiydyeHo moToMCTBO KaK C JJIMHHBIMH, TaK ¥ C KOPOTKUMH yIIaMH
B COOTHOLIeHuu 3:17?

bb x Bb

bb x BB

+ Bb x Bb

BB x BB

NckyccTBeHHBbIM NepeHoC Hac/aeAcTBeHHON HH(popmanuu u3 [IHK opnoro Buja B JTHK
JAPYroro BHjA JIe)KUT B OCHOBe...

VICKYyCCTBEHHOI'O MyTareHesa

+reHHOU UH)XKeHepUn

MHUKPOOHOIOrHyecKoro CMHTe3a

K/IeTOYHOU UH)KeHeprr

Ilpu cKpenuBaHuu 06e/10ro KpoiuKa ¢ YepHOH KPOIbUUX0H PO/JU/INCH IeCTh YePHbBIX U
nATH 0e/IbIX KposibuaT. Onpee/iMTe reHOTHITBI POAUTEIeN.

+Aax aa

AA x Aa

AA X aa

AA x AA

Y poaurteeii c I u IV rpynnaMu KpoBH, peGeHOK MOXXeT HMeTh rpynmny KpoBH.
I

[ v IV

v

+1I v 111

Y 370poBbIX pouTeIeli POAN/ICA ChbIH, CTPajawmuil (eHn/IKeTaHypuell (penieCCUBHBIN
ayTOCOMHBIN NpHu3HaK). OnpejennTe BepOSTHOCTh POXKAeHHUs ieTel 0e3 aHOMa/TUH Y JaHHOMN
Cynpy)XecKoH napsl.

50%

+75%

100%
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25%

Y ap0y3o0B kpyrJas ¢opMa mioga AOMHUHUPYeT Haj YAJTMHEHHOM, a 3e/IeHasdA OKpPacKa — Haj,
110/10CaTOH, NPU3HAKHU HAC/IeAYI0TCS He3aBUCMMO. CKpeCcTH/IM COPT C KPYIJIBIMH 3e/IeHbIMHU
mioaMu (roMo3uroTa) ¥ COpT C yAJTMHEHHbIMH 110/10CaThIMHU IUI0OAAMHU (FOMO3UroTa) U
noayuyr/m B F1 nitopos...

yAJMHEHHbIX To0caThiX — 12,5%

KpYyIJIbIX 3es1eHbIX — 50%

YA/IMHEeHHBIX 3e/1eHbIX — 8,75%

KPYIVIBIX 3e/IeHbIX — 75%

YAJIMHEeHHBIX 11010CaThiX — 25%

+KpyIJbIX 3es1eHbIX -100%

B reHome 4esji0BeKa.......ccceeunneeeee

+22 napsl ayTocoM

23 napbl ayToCOM

44 riapel ayTOCOM

46 ayTocoM

I'eH, BbI3bIBAIOIUNA reMO(HIHIO Y Ye/I0BEKa, PACIIO/IONKEH....ucererereesseens

+B X-XpoMocome

B Y-XpOMOCOMe

B Ilape ayToCOM

B 8 nmape ayrocoMm

Marp sB/sieTci HOCUTebHUIIEH TreHa LBeTOBOW C/IeNoThl, OTel] pa3/iMyaeT LBeTa
HOPMAaJ/IbHO. B MOTOMCTBe IBETOBAs C/IEIIOTA MOXKET OBITh.....ccoveevrnesnse

y BCeX CbIHOBeH

y BCex jlouepeit

YII0JIOBUHBI Jlouepei

+y MOJIOBUHBI CHIHOBEU

I'eHoTHN y TPeXI[BeTHOM (UepenaxoBOi) KOIIK . ...ccceesssenees

XBXB

+XBXP

XbXPb

Ncnonp3oBath MOAM(PUKALMOHHYI0O HM3MEHUHMBOCTb [I/isi CO3JAHUSI HOBBIX IOPOJ
JKMBOTHBIX.cueeesseessencnne

MoxHo

+Henb3g

Ec/m cOpUTH miepcTh Ha CIMHE TOPHOCTAeBOro KPOJIMKA U CO/IeP)XKaTh €ro MpH TeMmeparype
1) i O TR

Ha yxe BbIpacTeT 11epCTh TaKOTO >Ke IIBeTa, Kak 1 Obla

+BripacreT Genasi 111epCTh

Bripacrer cepas mepctb

[ITepcTb He BbIpacTeT

ITopouCTBIX TE/JIAT MO/IyYeHHBIX 0T BbICOKOMPO/YKTUBHBIX KOPOB CO/iepKa/Ii B IJIOXHUX
YC/I0BUSIX, KOPOBBI U3 HUX BbIPOC/IA HU3KOPOC/IbIMHM U BMecTO oxxupaaembix 10 000 kr
MoJ10Ka gaBaau 3000 kr B roa. IIpoAyKTHUBHOCTE IIOTOMCTBA B XOPOLIUX YC/I0BUAX AO/DKHA
(1) 3 s » S

+okoJs10 10 000 Kr MoJi0Ka B rof

okosio 5000 Kr B roj

0ko0Jj10 3000 Kr MOJIOKa B rof,

N3MeHUNBOCTb, CBA3aHHASA C U3MEHEHUEM IFeHOTHUMA.....ueeeerureecnnes

OrnipegeneHHas

+HeomnpezenenHas
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denoTUNUYeCKas

MopauduKalioHHast

I'enbl, HaxopALHECS B Y-XPOMOCOME MEPEAAIOTCSH. .eeerveerrsecsnees

+OT OTLIa CbIHOBbSIM

Ot otua fouepsm

OT oT1ia BCceM JleTsIM

OT MaTepu CbIHOBBSM

BepHoe yTBepix/ieHHe /IS MI0JIOBBIX XPOMOCOM.....ceesuersanesnne

ITonoBble XpoMOCOMBI X U Y TIOJIHOCTBIO T'OMOJIOTUYHBI APYT LPYTY

+ITonoBble XpoMOCOMBI X U Y FOMOJIOTUYHBI APYT APYTY 10 HeOObIIIOMY Y4acTKy
Boo0i1ie He UMEIOT TOMOJIOTHUHBIX YYaCTKOB

I'eHOTHN y PBDKero KOTa M YePHOU KOLIKH.....ccereeneereees

Y kora XBY, y koriku XBXB

Y kota XY, y komku XBXP

+Y xora XPBY, y korku XPXP

Y kota XY, y komku XBXPB

Jns 3Bomou MoJU(UKAIMOHHAA H3MEHUUBOCTDB....coveereesaeenns

He vimeet 3HaueHus

+I103B0oJIsIeT MPUCIIOCOOMTHCST K pa3/IMUHBIM YCIOBUSIM Cpefbl B TIpefiesiax HOPMbI PeaKL[UuH
TIPU3HAKOB

[TpuBOAWT K M3MEHEHHUIO TeHOTHITA, BLDKUBYT HarboJiee IPUCIIOCOOIeHHbIE OPraHU3MbI
[TpuBoAUT K MepeKoMOMHAL[MM TeHeTHYeCKo H(opMaLiu

BepHoe CcyXJeHHe...........ccceuene.

MogudukariioHHast U3MeHUMBOCTb NIPUBOJIUT K U3MEHEHUI0 reHOTHUIa

V3MeHeHVs1, TOSIBUBLLINECS B pe3yJibTaTe MOAU(PUKALMOHHOM U3MEHYMBOCTH, HAC/IeyIOTCS
MogudukariioHHast U3MEeHUMBOCTb MCII0/Ib3YeTCs /151 CO3/JaHUsI HOBBIX COPTOB PacTeHUH
+Y Ka)K/I0ro npr3HaKa CBOsi HOpMa peakLiuu

Kopens opyBaHuMKa paspe3ais 1nomnoJjiaM, 0/Hy N0/JI0BUHKY BbIpalliiBa/Id Ha JIyTY, APyryl0
BBICOKO B ropax. Y BbIPOCIIMX pacTeHUH (KPYIHOI0 Ha Jyr'y ¥ Ma/IeHbKOr0 B ropax) B3s/IU
ceMeHa Y NoCes/Id BMeCTe, Ha JIyry. Pe3y/ibTar.......cccceeeunene.

+IToToMcTBO Oy/ZieT Hepa3IMuuMO

[ToTOMCTBO OT BBIPOCILIETO B TOpax OlyBaHUMKa OyZieT Mesbue

[ToTOMCTBO OT BBIPOCILIETO B TOpaxX OZlyBaHUMKa OyZeT KpyIHee

MyTanusi, cBsi3aHHasi ¢ NPUOOpeTeHHeM JIMIITHEH XPOMOCOMBI B reHoTHIe (2n +)...
[Monmurnongus

+I'eTeponionus

XpOMOCOMHasi MyTaLusi

['enHasa myTtanus

Uro MbI Ha3biBaeM (peHoTunom?

+ COBOKYITHOCTb BHEIIIHMX IIPU3HAKOB U CBOWCTB OpraHn3Ma

COBOKYITHOCTb BCEX F'€HOB OpraHv3ma

COBOKYITHOCTb BCeX I'€HOB U BHELIIHUX [TPU3HAKOB

coBokynHocTe IHK opranusma

Kakoe cooTHomeHue mo ¢eHOTHNYy y NMOTOMKOB BTOPOI0 INOKOJIEHMSI NMPH JUTHOPHHOM
CKpeluBaHUH?

1:2:1

9:3:4

+9:3:3:1

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

Kakue npu3sHaky Ha3bIBaKlOTCA CLeNlJ/IEHHbIMH C I10JI0M?

+IIPU3HAKY, I'eHbl KOTOPBIX HAXOAATCS B ITOJIOBBIX XPOMOCOMAax
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TPU3HAKU, TeHbl KOTOPbIX HAXOAATCS B ayTOCOMax

TIPU3HAKH, I'eHbl KOTOPBIX HAXOAATCS B XpOMOCOMax

TPU3HAKU, TeHbl KOTOPbIX HAXOAATCA B LIUTOI/Ia3Me

Kaxkue a30TrcTbIe 0CHOBAaHUSA BXOJAT B cocTaB MoJieKyabl [JTHK?

a/|leHWH, T'yaHWH, ypaLW/l, LIUTO3MH.

+a/leHVH, TYaHUH, TUMUH, [JUTO3VH.

aZileHWH, TyaHWH, TUPO3UH, LIUTO3UH

aJleHuH, T'yaHVWH, TAMUH, METUOHUH

Kakoii Ha0op XpoMoCcoM Ha3bIBaeTCA rarIoNAHbIM?

TIOJTHBIN HAOOp XPOMOCOM COMaTUUeCKUX KJ/IeTOK

+ HabOp XPOMOCOM TI0JIOBBIX KJ/IETOK

Habop XpOMOCOM KJIeTOK TKaHe#l Tesa

HabOP TOJIOBBIX XPOMOCOM

Yrto MbI Ha3bIBaeM perinKamuen?

cuHte3s PHK

cuHTe3 Oeska

+cunre3 [JHK

cuHTe3 ATD

B nape anbTepHaTUBHBIX MPU3HAKOB, KAKOHM HA3bIBAeTCA JOMUHAHTHBIM?
TIPU3HAK, KOTOPBIM He MPOsIB/IsSieTCs BHellHe y Tuopuos f1

+TIpH3HAK, KOTOPBIH MTPOSIB/ISIETCS BHellHe y rubpuos f1

TIpU3HaK, KOTOPbIM MPOSIB/SIETCS Y TIOTOMKOB Uepe3 MOKOJIeHue

MPU3HAK, KOTOPBIM He BCerza nposiBisiercss y ruopuaos fl

Oco0b C KAKHM reHOTHIIOM Ha3bIBaeTCsA FOMO3UTOTHO# ?

+0c0o0b, KOTOpas TOJy4yaeT OT CBOUX PpOJUTENEH TeHbl OJHOrO COCTOSIHUS W/IH
JIOMAHAHTHBIM WM TOJIBKO PerjeCCUBHBIN

0co0b, KOTOpasi MOTyYaeT OT CBOMX POZAUTEIel TeHbl PA3HOTO COCTOSTHUS

0co0b, KOTOpasi TIOTy4YaeT OT CBOMX POAUTENel JOMUHAHTHBIE U PelleCCUBHBIE TeHbI
0co0b, KOTOpasi OTyYaeT OT CBOMX POAUTE/el OZJMHAKOBBIE TI0JIOBbIE XPOMOCOMBI
Oco0b C KAKHM reHOTHIIOM MbI Ha3bIBA€M reTepOo3UroTHHIM?

0co0b, KOTOpasi OTyYaeT OT CBOMX POZAUTENeH TOMbKO JOMUHAHTHbBIE Te€HbI
+0c00b, KOTOpasi TIOTyYaeT OT CBOMX POAUTEIeN TeHbl PA3HOTO COCTOSTHUS

0co0b, KOTOpasi TIOIyYaeT OT CBOUX POZUTEIeH PeljeCCUBHBIE TeHbI

0co0b, KOTOpasi TIOTy4YaeT OT CBOMX POAUTENeN OJJMTHAKOBbIE TI0JIOBbIE XPOMOCOMBI
Pa3jen reHeTHKH, H3yYarli Hac/Iei0BaHHe AaHTUTeHHBIX CUCTeM, Ha3bIBaeTCsl:
+MMMYHOTeHeTHKa

VMMYHOJIOTUSI

o0I111ast reHeTHKa

LIUTOreHeTUKa

UTo NnOHMMAKT NO/| MIOHATHEM «MyTaIjus»?

TOJIBKO

HeHacd/1eCTBEeHHbIE HN3MeHeHHUdd IMPpHY3HAdKa, OpraHa nin CBOIZCTBB, O6YCJIOBJ'IEHHBIE

Hac/eICTBeHHbIMU CTPYKTypaMH

+Hac/eCTBEHHbIe M3MEeHEeHUs TpH3HakKa, opraHa Wi CBOFICTBEI, OGYC]'IOB]'IEHHLIE N3MeHeHUsIMHA

HaCJIeICTBEHHBIX CTPYKTYP

HOBO€ COUeTaHHWe reHOB NP Meiio3e
U3MEHEeHUs B CTPYKType g1pa

YacroTa nposiB/iIeHUs r'eHa Ha3bIBaeTcs
+I1€eHEeTPAHTHOCTb

9KCIIPeCCUBHOCTH

KOHKOpJAHTHOCTh

aJJUTUBHOCTb

71



CreneHb ()eHOTHNMHUYECKOT0 MPOSIB/ICHUS FéeHa KaK Mepa CWIbI ero ieiicTBHsA, onpe/e/isieMast
0 CTeleH! Pa3BUTHUA NPU3HAKA Ha3bIBAeTCs

TeHeTPAHTHOCTh

+ 3KCIPecCUBHOCTb

KOHKODP/IaHTHOCTb

aZIMTUBHOCTD

Kak Ha3bIBaeTcs Hac/ieJj0BaHHe aHOMAJ/IUH, KOT/ia Hac/1e/ICTBeHHbIH ie)eKT NPOAB/IAETCS He
B KQ)K/IOM IOKO/IeHHH?

ayTOCOMHO-/IOMAHAHTHbIN

+ayTOCOMHO-pelLieCCUBHBIM

JOMUHAHTHOe, CL|eTIJIEeHHOE C TI0JI0M

peLiecCUBHOe, CLIeNJIeHHOe C 0JI0M

Y 00/ILIIMHCTBA 3YKAPHOT 1101 3aK/Ia/ibIBA€TCS B:

J10 OTJIOJ0TBOPEHUS

+ B MOMEHT OIJIOIOTBOPEHUST

T0CJIe OTJI0JOTBOPEHUSsI

paHHero MoCTHaTaJLHOTO Mepuo/a

AHoManNnu, peKo BCTpeuaeMble B OMY/IALUAX, HAC/IeJyIOTCA 110 THITY Hac/1e0BaHUs

+ ayTOCOMHO-/IOMHUHAHTHbIN

ayTOCOMHO-PeL|eCCUBHBIN

JOMUHAHTHOe, CL|eTIJIEeHHOE C TI0JIOM

peliecCMBHOe, CLIeNJIeHHOe C 0JI0M

Y KpymHOro poraroro CKO0Ta 4YepHasi MacThb JIOMHHHPYeT Ha/| KPAacHO#, a KOMOJ/IOCTb HaJ
poraroctbio. IIpu cKpemuBaHUM 4YepPHbIX KOMOJIBIX PpoOJUTe/lell MOJIy4YH/IH KpPacHOro
poraroro TejieHKa. Onpe/ie/iuTe reHOTUITHI ee POAUTe/IeH:

AABB, aaBB

+AaBb, AaBb

AABbB, aaBB

aaBB, AaBB

AABB, aabb

OCHOBHBIM METO/I0M JHarHOCTUKH XPOMOCOMHBIX aHOMAaJIHi SIB/ISIETCA:
+1UTOreHeTHYe CKUM

OMOXUMHUUECKUH

O/IM3HEL[OBBIH

(heHOTUNMHMUECKOT0 aHa/I13a

BuoxumMuyeckuii MeToj BbIsSIBJISIET:

XPOMOCOMHbIe abepparuu

XPOMOCOMHbIe 60J1e3HU

+60s1e3H1 0OMeHa BelllecTB

reHOMHbIe MyTal[u1

Hannuue B mony/Isil{iM JIeTA/IbHBIX H PYTUX OTPULIATE/IbHBIX MYTaLMi, BHI3bIBAIOIIUX TIPH
nepexojie B rOMO3UI0THOE COCTOsIHME TH0e/1b 0C00ei WM CHIDKeHHe X )KU3HeCnoCOOHOCTH
+ TeHeTHYeCKHi rpy3

npeii reHoB

UHOPUUHT

9KCIPeCCUBHOCTh

ITIIP mo3BoJisieT 00HAPYKHUTH ...

AT®

+IHK

AMK

AP
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Junioup (Diploid) — 3To...

+ S17IpO, KJIeTKa, OpraHu3M, XapakTepu3yolrecs JBOMHbBIM HaOOPOM rOMOJIOTUYHBIX XPOMOCOM,
Tpe/iCTaB/eHHbIX UHMC/IOM, XapaKTepHBIM [IJIsl JaHHOTO BU/a (CUMBOJI 2n)

)Kese3ucTas TKaHb, BO3HUKAIOILasl Ha MecTe pa3opBaBlierocs Go/IuKy/ia Mpyu HaCTYI/IEHUH
OepeMeHHOCTH

VHTEPBaJl MeXX/y [apamH 10c/ie/j0BaTe/bHbIX Je/leHui

Annenu (Alleles) - 3To...

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

OesiKu, UHAYLUPYIOL[He 00pa3oBaHie B UMMYHHOH CUCTeMe aHTHTe/Ia, CITOCOOHOTr0 K
crie{uprUeCcKoOMy B3aMO/IEMCTBHUIO C BELL[eCTBOM, BbI3bIBAIOIIMM 00pa30BaHKe aHTUTe A
¢parmenT JJHK n3BecTHOr0 pasMepa, UCIO/Ib3YeMbIH Jj1s KaTMOPOBKH (pparMeHTOB B
3/1eKTpO(hOpeTUUECKOM refe

I'en (gene) — 3T0...

cucTeMa 3arucy Hacje[CTBeHHOM nHdopMaliu B BUJe TI0C/1e/j0BaTeIbHOCTA HYK/IeOTHOB B
MoJieKy/iaX HyK/IeMHOBBIX KUCIOT

+3/leMeHTapHasi eIMHULIA Hac/le[ICTBEHHOI0 BelllecTBa U MH(GOpMaLWK; JI0Ka/IM30BaHHbIN y4aCcTOK
XpOMOCOMBI (J10KyC), copepskamuii [JJHK u o0yciaBnuBaroiuii epejauy Hac/ieACTBEHHOU
vH(pOpMaLMY OT K/IeTKU K K/IeTKe 1 ee peajn3aliiio MyTeM CUHTe3a MH(POPMaL[MOHHOM,
MaTpUUHOM 1 pubocomanbHOM PHK; yyacToK XxpoMoCoMbI (MOIEKY/IbI THK), KOAUPYHOLLeit
CTPYKTYPY OJHOU WU/ HECKObKUX TO/UTIETITUAHBIX Lieriel, Ui MOJIeKY1y PHK, WU
orpe/ie/ieHHYI0 Pery/siTOPHYIO (PYHKLIUIO

MOJIeKyJIa /1e30KCHPUOOHYK/IEMHOBOM KHUC/IOTBI, COCTOSIIIAst M3 HYK/IeOTHAOB (a/|eHUH, I'YaHWH,
LIUTO3WH, TUMHH), 1€30KCHPHO03bI M 0CTAaTKOB (POChHOPHOM KHUCTOTBI

Y cobak uepHas mepcTh (A) JOMUHUPYET Haji KOPUYHEBOH (a), a KOPOTKOHOrocTh (B) - Hajg
HOpPMa/TbHOM JyTuHOU HOT (D). BbI0epuTe reHOTHII YePHO¥ C00AaKH C HOPMA/TBHOK) JJJTHHHOK)
HOT, TOMO3UT'0THOM TOJILKO 0 MPU3HAKY A/TUHBI HOT.

AaBb

+ Aabb

AABbBb

AABB

CKo0J/IBKO Tap a/IbTePHAaTUBHBIX MPU3HAKOB H3y4Yal0T MPH MOHOTHOPHUAHOM CKpeIUBaHUH
+oaHy

JBe

TpH

yeTbIpe

Onpe/ie/TuTe reHOTHUI, KOTOPBIA CO/IeP)XUT OJHHAKOBBIE a/l/Ie/Id OJJHOT0 reHa:

Aa

Bb

Cc

+A

Juru0dpuaHoe CKpeluBaHue — 3TO CKpeliBaHie POAUTETIbCKUX (OopM, KOTOpbIe
Pa3/MYaKTCA 0. ..

+ IBYM TapaMm MpU3HaKOB

OKpacke ceMsiH

dhopme cemsiH

10 OJHOM Tape NMPU3HaKOB

Hacie,cTBeHHOCTBb — 3TO...

+ CBOMCTBO OPraHMU3MOB TepeJjaBaTb 0COOEHHOCTH CTPOeHUsl, QYHKIIMOHUPOBAHKS U Pa3BUTHS
CBOEMY MTOTOMCTBY;

73



KOHKPETHBIN crioco0b mepejauy Hac/ieICTBEHHON MH(OPMAI[UH B TTOKOJIEHHUSX;
v3MeHeHHe Hac/leICTBeHHOW UH(OpMalUU Wi TIPOsiBIeHre TeHOB B (peHOTHITe
nprobpeTeHre OT/IMUMI OT 0co0Oel IPyrux BUIOB U CBOETO BU/IA
I'eHOTHII — 3TO COBOKYITHOCTD:

TOJTKO BHEIITHHX TIPU3HAKOB

+ BCex reHOB OpraHu3Ma

BHEIIIHUX U BHYTPEHHUX IPHU3HAKOB,

TO/IbKO BHYTPEHHUX MTPHU3HAKOB

KpartHoe resHomy yBe/iHueHHe YK C/Ia XPOMOCOM — 3TO

+ [MOJTUTJIONINSA

raMeToreHes

OHTOTeHe3

KPOCCHHTOBEp

Y ocobu c renoTnoM Aacc 00pa3yrTcsa raMeTbl

Ac, CC

+ Ac, ac

Aa, Ac

Aa, CC

Mertoppl HCC/IeJ0BaHUsA B FeHeTHKe:
CpaBHUTeTbHO-aHaTOMUUeCKUI

T1a/IeOHTOIOTMYeCKHM

5MOpPHOHATbHBIN

+ O/TM3HEL[OBbIN

I'uGpupo/I0rnyecKuii MeTo/| UCC/IeJ0BaHHSI T03B0JISIeT BHISIBUTD:
TeHOMHbIE I XPOMOCOMHBIE MyTal[uu

+ 3aKOHOMEPHOCTH Hac/ie[JOBaHKsI IIPHU3HAKOB

POJIb HAaC/Ie/ICTBEHHOCTH U CPe/ibl B MPOSIB/IEHHH TPH3HaKa

reHHble MyTali1

BuoxuMuueckre MeTo/ibl HCC/IeJ0BAaHUSA MO3BO/ISIOT BISIBUTD:
3aKOHOMEPHOCTH Hac/1eZloBaHMsI TIPU3HAKOB

THIT HaC/IeZIOBaHMsI PU3HAKOB

POJIb HaC/Ie[ICTBEHHOCTH 1 CPe/Ibl B TPOSIB/IEHUH MPH3HaKa

+ reHHbIe MyTaln

CBoiicTBa rerepo3uroTHOr0 OpraHu3Ma:

obpa3yeT OJ[UH THTI TaMeT

+ obpa3yeT /iBa THIIa TaMeT

OO6pa3ytoTcst raMeThl TOJIHKO C PeLieCCUBHBIMU MPU3HAKaMU

He /IaeT pacIieryieHusi TIPY CKPeIMBaHWU C aHAJIOTMYHOM 10 TeHOTHUITY 0COObIO
JIOMHHAHTHBIU T'eH:

TIPOSIB/ISTFOLLIUICS TOJIBKO B TOMO3UTOTHOM COCTOSTHUY,
TIPOSIB/ISIFOLLAMCS TOTBKO B TeTePO3UTOTHOM COCTOSIHUY,

+ MOJAB/ISFOLLUN PeL|eCCUBHBIN I'eH

TIOZIaB/ISIEMbIM PerieCCHBHBIM T€HOM.

Pacmensienre no (peHOTHITY /IS MOHOTHOPUHOIO CKPEIIBAHUS reTePO3UroT MPH HEIo/THOM
JAOMHMHHUPOBaHHH:

+1:2:1

9:3:3:1

1:1

3:1

Paciervienne o eHoTHITY /151 AUTHOPH/THOT'O CKPEIIMBAHNS IeTEPO3UT0T IPH MOTHOM
JAOMHUHHMPOBAHHNU:
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1:2:1

+9:3:3:1

11

3:1

Y ci1oBUs, HE00X0AMMBIE /151 MPOSIBJ/IEHUsI 3aKOHOB MeHpesist:
HeT0/IHOe JIOMUHUPOBaHUe

Ha/IMuye JieTa/IbHbIX TeHOB

+ MeXaHW3M PaBHOBEPOSITHOTO 00pa30BaHUsi raMeT U 3Ur0T Pa3HOro THTIa
CLieTUIeHHe TeHOB

Oco0b ¢ renoruniom AABD npu He3aBHCHMOM Hac/IeJ0BaHUM MPU3HAKOB 00pa3yeT raMeThbl
+AB, Ab

Aa, Bb

AB, Ab, aB, ab

Aa, AA, Bb, bb

HN3meHeHMe CTPYKTYPbI I'eHa JIE)XUT B OCHOBE...

KombrHaTUBHOM U3MEeHYUBOCTH

MoryKalMoHHOM U3MEeHUNBOCTU

+MyTalroHHON U3MEeHYUBOCTH

[Momuronauu

MyTanuu, KOTopble 3aTParuBaloT JIMIIb YacTh Te/la Ha3bIBAKOT...
+ComaTtnuueckumu

['enHble

I'enepatvBHBIE

XPpOMOCOMHBIE

SIB/1IeHue IOTepH OJHON XPOMOCOMBI NOJIyYH/I0 Ha3BaHMe...(2n-)
+MoHocomMuu

Tpucomun

[Tomvcomun

[Momurnmonauu

sIB/IeHHe U3MEHEeHHs YKr(/Ia XpPOMOCOM, KPaTHOe JUIVIOUJHOMY Ha0opy Ha3bIBaeTCH. ..
+Ilonurionys

[Tomcomus

Heneryst

Tpucomust

Cunapom KnaiiHdenbTpa Mo)keT BOSBHUKHYTD B pe3yJ/ibTare...
[Tomicomun

+Tpucomun

[Momunnonaun

Mosnocomun

IToTeps yuacTKa XpOMOCOMbI Ha3bIBAeTCH. ..

+[Jenenys

Hyrvikanys

NHuBepcus

Tpanciokarys

N3MeHUMBOCTb, KOTOpPasi He 3aTparuBaeT reHbl OPraHu3Ma U He U3MeHsleT Hac/leACTBeHHbIN
MaTepHasl, Ha3bIBaeTCs...

['eHOTMIIMUECKOM N3MEHUYHUBOCTBIO

KomOHHaTUBHOM M3MEHUUBOCTBIO

MyTalroHHON U3MEHUMBOCTBIO

+®eHOTUTNYECKON U3MEHUHNBOCTBIO

MN3meHeHMe ync/ia XpOMOCOM JIE)KUT B OCHOBe...
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KomOrHaTUBHOM U3MEHUUBOCTH
['enHOM MyTaLUU
XpPOMOCOMHOM MyTaLuu
+I'eHOMHOM MyTal[UK
IToBopoT yuacTka XxpomMocombl Ha 180° Ha3biBaerc...
Tpancmokarys
Hynnvkauus
Henenys
+MHBepcus
ANIKOroJib — 3TO ... MyTareHHbId (haKTop
+XUMUUeCKUIN
buonoruueckuii
dusnuecKuit
CouLmanbHbIH
sIBnieHre MpUOOpPeTeHHsI OAHOW XPOMOCOMBI MOJIyYH/I0 Ha3BaHHUE...(2n+)
MoHocomuu
+Tpucomun
[Tomicomun
[Momuronauu
MyTauuu, KOTopble MPOMCXO0AAT B MOIOBBIX K/IeTKaXx (c/iejoBaTe/IbHO, HAC/IeAyI0TCsl),
Ha3bIBaKTCA...
ComaTtnyeckumu
+I'enepaTBHBIMU
[TonesneiMu
['eHHBIMU
OOMeH yyacTKaMH MeX/ly HeroMo/JIOTHYHbBIMU XPOMOCOMaMH Ha3bIBAeTCA ...
Henerusi
Hyrikanys
Tpancno3uuys
+Tpancmokaius
3a0aHusi Ha MHOJcecmeeHHblll 8b160p
Bbibepume HeCKo/bKO Npasu/ibHbIX 8APUAHMO8 omeema
Kapwuii uBert r/1a3 AOMHHHPYET Haj roy0bIM. Y pe0eHKa Kaper/jia3oro My>X4iMHbI U
ro/1y0or/ja30u XeHIMHbBI 0Ka3a/IMCh ToIy0bIe ry1a3a. ['eHOTHNBI 10 I{BETY IJ1a3...
+MaTepu aa
otia AA
Marepu Aa
oTLia aa
+otia Aa
JIoMHHHpYeT MOXHaTas WIEPCTh U YepHas oKpacka. Ilpu ckpemyBaHuy MOXHaTOH Oe/10i
KPpO0J/IbYHMXa C MOXHAaTbIM YepPHbIM KPOJIUKOM POJU/I0CH 6 Kpo/IbyaT, U3 HUX O/JUH — IJIaAKUN
Oenbiid. I'eHOTHII poauTeIeit. ..
Kkposibunxu AA Bb
+Kposivka Aa Bb
kposibunxu AA bb
+Kposnbuuxu Aa bb
Kpo/svka Aa BB
JloMHUHHpYyeT yepHasi OKpacka M KOPOTKas mepcrb. Mopckue CBUHKH € YepHOM KOPOTKOU
LIEepPCThI0, AB/ISAINIUECcs AUreTepo3uroTamMu, CriapuBa/iich C CaMLiaMHy, Y KOTOPbIX J/IMHHASA
0esas mepcThb. B ux moTomcTBe OyeT Ha0/IIO4ATHCA. ..
+4 ¢deHoTumna
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8 reHoTUIIOB

+4 reHoTuna

2 ¢eHoTtuna

2 reHoTurna

Ecnu npu ckpelmyiBaHUM CepbIX KPOJIUKOB B IIOTOMCTBE MOSIB/ISAIOTCSA YepHbIe, cepble U
Oesible Kpo/ibUaTa, TO...

+ZIOMMHMPOBaHKe 10 3TOMY NPU3HAKY HeIl0/IHOe

JOMUHUPOBaHUeE T10 3TOMY TIPU3HaKY MOTHOe

[,0J1s1 UepHbIX Kposbuat — 50%

+10ms1 cepbix KpoJsibuat — 50%

nons 6esbix KpobuaT — 50%

Kapwuii uBeT r/1a3 JOMHUHHPYeT Haj roayobiM. Y pefeHKa Kaper/ia3oro My)X4uHbI U
Kaper,/ia30i )KeHIMHbI 0Ka3a/IMCh ro/1y0ble ri1a3a. I'eHoTHNIBI O [{BeTYy IJ1as...
martepu AA

ota AA

+otua Aa

MaTepH aa

+marepu Aa

JITMHHBIE yIIY — JOMUHAHTHBIM IPU3HAK, OTCYTCTBHeE yIllel — peljeCCUBHBIH,
AOMHHHPOBaHMe HemoiHoe. OT fapaHa ¢ KOPOTKMMH yIlIaMH U OBLbI 03 yiiei 06110
MOJ/Iy4YeHO 4 ArHeHKa ¢ KOPOTKMMH yIIaMH ¥ 4 sirHeHKa 0e3 yieii. ['eHoTHIIBI pojuTeieil. ..
OapaHa AA

OBLIbI Aa

oBII AA

+0apanHa Aa

+OBILIbI aa

Eciu y yesioBeKa Kapuii LiBeT I/1a3 U CIIOCOOHOCTB JTyyYllie B/Ia/IeTh MPaBoOH PyKoOu
HaC/IeAyITCSA KaK AOMUHAHTHbIE IPU3HAKH, TO TéHOTHII Kaper/jia3oro yejioBeKa, Jyyiie
BJ/IA/ICIOLIEr0 NMPaBoi PYKOH, MOXKET ObITh...

aabb

+AaBb

+AaBB

Aabb

aaBB

+AABB

Y ap0Oy3o0B kpyrJias ¢opMa mioga AOMHUHUPYeET Haj YAJTMHEHHOM, a 3e/IeHasdA OKPacKa — Haj,
110/10CaTOH, NPU3HAKHU HAC/IeAyI0TCcs He3aBUCMMO. CKpecTU/IM COPT C KPYIJIBIMU
M0/I0CAaThIMU IUI0JjaMH (FeTepo3uroTa) U COPT C YA/ TMHEeHHBIMH 3e/IeHbIMH (FOMO3UI0Ta)
niogamMu 1 noayuniy B F1 nnopos...

+KPYIJIbIX 3e/1eHbIX — 25%

+KPYIJIbIX [10710CaThiX — 25%

+yAJIMHEeHHBIX 3e/1eHbIX — 25%

+yJIMHEeHHBIX 110/10CaThIX — 25%

KpYyIJIbIX 3e/1eHbIX — 50%

KPYIJIbIX To10cathiX — 12,5%

YAJ/IMHEeHHBIX 3eyieHbIX — 12,5%

YAJIMHeHHbIX To10caThiX — 12,5%

KpyIJbIX 3es1eHbIX — 100%

N3MeHUMBOCTD, He CBSI3aHHASA C U3MEHEHHEM TeHOTHIA......ccerueerseeens

+OnpepeneHHas

Heonpepnenennas
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+®deHOTUNTMUECKAS

+MopaudukaloHHast

Jnst MoanUKannoHHON U3MEHUHBOCTH XapaKTePHO
SIBnsieTcst Heompe ie/IeHHOM U3MEeHUNBOCTBIO

+CpeHue 3HaueHusi MPU3HAKOB BCTPEYAIOTCS yallle, YeM KpaliHue
Kpaiinue 3HaueHMs1 TPU3HAKOB BCTPeUarOTCs yallle, ueM CpefiHue

+O/IMH U TOT >Ke TeHOTHUIT B Pa3HbIX YCIOBUSIX Cpeibl GOPMUPYeT pa3/uuHble (eHOTHUIIbI

IlepekoMOMHAUA  TeHETHYECKOro Marepuasia  OpH
11101017 (0, 17117 4 OO

Bo Bpems ciivsiHMSI TaMeT.

Tenodazy 1

Bo Bpemsi KOHBIOTALIUM.

+B anacdazy 1

+Bo BpemMst KpOCCUHTOBepa.

B metadasy 2

+B anacazy 2

B Tenoda3y 2

B Metadasy 1

B nipodaszy 2

Pa3HOBU/JHOCTH XPOMOCOMHBIX MYTAI[HM...ccceeeruesrnnens
[Momuronaus

+/3meHeHre CTPYKTYpPbl XpOMOCOM

[ToTepst yuacTKa XpOMOCOMBI

W3meHeHVe CTPYKTYphbI reHa

+IlepeBOpOT yuacTKa XpOMOCOMBI

I'eTeporuionaus

+¥Y jBOeHue yyacTKa XpOMOCOMBI

+IlepeHocC yuacTKa OZHOW XPOMOCOMBI Ha PYTYIO.
BepHBIe CY)KACHH . ...ccoerueeernneee

+MyTaL[I/IOHHaH HN3MEHUYMBOCTD ITIPUBOAUT K U3MEHEHUIO I'eHOTHUIIA.

I0/JI0OBOM

Pa3MHO)XXeHUH

I/I3MEHeHI/IH, MOosABUBIIMECA B De3yJ/ibTdaTe€é COMATHUUECKHUX MYTaL[I/Iﬁ HaC/1eJyKOTCA TIpU T10JIOBOM

Pa3MHO’KeHUH.

+MyTaljMoHHasi U3MEeHUHMBOCTb MUCII0/b3YeTCs /1S CO3/IaHUsI HOBBIX COPTOB PaCTEeHUM.
+KomOuHaTUBHasE N3MEHUMBOCTh MCITO/Ib3YeTCS /ISl CO3/JaHKsI HOBBIX COPTOB PAaCTeHUH.

BepHbIe CY)KACHHUSA.....ccuerreeeeeneee

BonpImMHCTBO MyTaLMii OIe3HbIe

+Bo/IbIIMHCTBO MyTaluii Bpe/iHbie

+BoBIIMHCTBO MyTaLMi peLieCCUBHBI

Comarrueckre MyTalL[ii BO3HUKAIOT B I10JIOBBIX K/IeTKaX
I'omorameTHbI OPraHU3Mbl MYKCKOTL'O ITO/TA..ceeeeeeessensences
+Y nTyn

+Y npecMmbIKarOIMXCA

Y ABYKPBUIbIX

Y MI€KONUTAKOIINX

Pa3HOBH/JHOCTH T€HOMHBIX MYTAI[UH......cccreerueenne
+Ilonvriongus

+MoHocomus

+Tpucomus

+Ilomcomus

M3meHeHUe CTPYKTYPbI XPOMOCOM

N3meHeHue CTPYKTYpBI r'eHa
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+I'eTepononsyis

OcHOBHbIE THIIbI HACTIEACTBEHHOU H3MEHUHBOCT . ..cccovveerseennese
+MyTaroHHas U3MEeHUHUBOCTh

OrnpesiesieHHast U3MEHUYMBOCTh

PeHOTUNHNYECKAsA U3MEHUUBOCTD

+KombuHaTiBHasi U3MEHUHBOCTh

Kakmue reHoTunsl 00pa3yoT 4 Tuna ramer?
AaBB

+AaBB

Aags

+AaBBCc

Bbi0epuTe roMo3UroTHbIE FéHOTHUIIBI

+AA

Aa

AABb

+AABB

Kakwue reHorumnsl 3Haere?

+[JOMHWHaHTHas TOMO3Ur0oTa

+reTepo3urora

t+pelieccBHasi TOMO3UIroTa

[OMUHaHTHas reTepo3urora

MyTaressl, BbI3bIBalOLyie HHAYLIUPOBaHHbIE MyTallu{
+¢usnyeckue

+XuMH4ecKue

arpoHOMUYecKue

TeXHOJIOTUYecKue

Tunsl Hac/IeA0BaHUsA reHeTHYEeCKUX aHOMaJIMH:
ronvdakTopanbHbIe

+ayTOCOMHO-OMHHAHTHOE
+ayTOCOMHO-peLieCCUBHOE

+ CL[eIJIeHHOe C I10J/I0M

Kakas 13 cxeM COOTBeTCTBYeT aHa/IM3UPYOLIeMy CKPellBaHUI0?
+AABB x aaBB

+AaBB x aaBB

AaBs x AABB

AaBs x aaBs

Eciu poaute MMelOT NepBy10 M YeTBEPTYIO IPyNIibl KPOBH, TO KaKyI0 IPyIny KPOBH MOI'yT
UMeTb UX [leTH

TIepPBYIO

+BTOPYIO

+TpeTbo

YeTBepTYH

Kakue u3 nepeunc/ieHHbIX IPU3HAKOB CLieNJIeHBbI C 110/10M y Yye/ioBeKa:
pocT

+1a/IbTOHU3M

LIBeT I/1a3

+ remopunus

PenjeccuBHBIN r'eH XapakTepu3yeTcsl TeM, YTO:

+ MpPOSIB/IAETCSA B TOMO3UTOTHOM COCTOSIHUU
MIPOSIB/II€TCA B F€TePO3UTOTHOM COCTOSIHUU
TIPOSABJIIETCS B TOMO- U ITeTepO3UrOTHOM COCTOSTHUU
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M0/IaB/ISIeT IOMUHAHTHBIN TeH

+TI0/1aB/ISIeTCSI IOMUHAHTHBIM T€HOM

I'0MO3UrOTHBIN OPraHU3M:

+ obpa3yeT oJ[{H THII rameT

obpa3yeT JjBa THIa rameT

+CO/IEP)KUT OJJUHAKOBbIE ajljie/TbHbIe TeHbI

+ He ZlaeT pacIeTyIeHus TIPU CKPEIUBaHUM C aHAJIOTUYHOM T10 TEHOTUITY 0COObIO

JIaeT pacliieryieHue Mpy CKPEeLUBAaHUHU C aHaJIOTUYHOM TI0 TeHOTUITY 0COObBIO.

KakoBbI reHOTHIIbI PO/JUTE/IeH, eC/IM U3BECTHO, UTO MPH CKPeIMBAaHUH MbIIIIed ¢ A/TMHHBIMH

(B) yimmamu BCé mo/iyueHHOe MOTOMCTBO HMeJI0 /VIMHHBIE YIIH?
+bb x BB

bb x Bb

Bb x Bb

+BBxBB

OmnpepenuTe cpeJiy MepevyHC/IeHHBIX TeHOTHIIOB reTepPO3UrOTHBIN reHOTHII:
+ Aa

AA

+Cc

+Bb

Kakue ramersl MoryT 00pa3oBarThcs y 0c00U ¢ reHOTHIIOM aaBb:
+aB

BB

Aa

Aa

bb

+ab

3adaHus Ha ycmaHoe/sieHue coomeemcmeus:
Ycmanosume coomgemcmaue
Y cTaHOBHUTE COOTBETCTBHE MEXAY METOAdMH U3YUEHUA B r€eHETHKE U UX CO/AepP>KdHUEM

1. 'eneanornueckui 1. CocToUT B CKpeLMBaHUM B psifie TIOKOJIeHW OpraHu3MOB,
pas/MuarolMMUCS pa3/IMYHbIMU TIPU3HAKaMHM, U H3Y4YeHUU
ITIOTOMCTBa.

2. lluToreneTnuecknu 2. 3ak/royaeTcs B TOM, UTO Hac/le0BaHUe NpU3HaKa U3y4yaroT

IyTeM aHa/v3a fepeZjauu ero IOTOMCTBY B LIeJ/IbIX CEMbSIX WU
IpyIIax, /s Yero COCTaBJIsIOT POJOC/IOBHbIE.

3. IMMyHOreHeTHuYeCcKui 3. 3ak/ioyaeTcs B UM3yYeHUM CTPOEHUSI XPOMOCOM, UX
pelyMKalMd U (YHKMOHUPOBAHHUS,  XPOMOCOMHBIX
riepecTpoeK U U3MEeHUMBOCTH YUC/Ia XPOMOCOM

4. I'nbpugonorunvecKuit 4. 3akmouaeTcsi B HW3yUeHWH TPYNN KPOBH, OenKOB W
(hepMEeHTOB CbIBODOTKU KPOBU TKaHEeM.

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

YcTraHoBHTe COOTBETCTBHE MeX/y NpaBuiaMu MeHje/s U UX cofepKaHUeM

1. nepBoe npasuno Menzens 1. Kakzast Tapa ajsiesibHbIX TeHOB BefieT cebst He3aBUCUMO
OT ZIPYTUX Nap ajjle/bHbIX TeHOB

2. BTOpOe npasuio MeHzens 2. TIpU CKpelMBaHUM [JBYX TOMO3WUIOTHBIX o0cobei
OTJ/IMYAIOLUXCA OJJHOU rapou KOHTPACTHBIX
(anbTepHATHBHBIX) IPU3HAKOB BCE IIOTOMCTBO M0O/y4aeTcst
eJMHOOOPa3HbIM KaK I10 TeHOTHITY, TaK U 10 PeHOTHUITY
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3. TpeTbe npaBuio MeHgens 3. 1ipu

3:1

paciiierieHve OTOMCTBA 10 reHoTUMy 1:2:1, o dpeHoTUITY

CKpelllMBaHWM  TeTepo3UroT  I0JyuyaeTcs

4. Tipyu CKp

COCTOsIHHUHA
FeHOTUITY U

[aHHYI0 Tapy assefieli peLeCCUBHBIX B TOMO3UTOTHOM

emuBanun rubpuza f1 ¢ dopmoii, Hecyiei

rojiydaeM TIOTOMCTBO C COOTHOIIIEHWH TI0
denotuny 1:1

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

Y cTraHOBHTE COOTBETCTBHE MEXAy BHJaMHU oco0eil 1 THIAMHU XpOMOCOMHOI'0O ompeae/1eHus

noJsia
1. muesna 1. ¢ XX, XY
2. Kypulia 2. *IW, 77
3. ye/IoBeK 3. XX, ¢X0
4. Ky3HEeUuK 4, ?2n, 9n

IIpasunbHbili omeem: 1-4; 2-2; 3-1; 4-3.
YcraHoBuTe COOTBeTCTBHE MEXAY rpyniaMu
HaCJIe[ICTBEHHOCTH M CpeJbl M UX CO/lep)KaHueM

0o/1e3Heli B 3aBHCHMOCTH OT COOTHOIIEHUS

1. HacnecTBeHHBIE O0/1e3HU, 00YC/IOBIEHHBIE
reHeTUUYeCKMMH (haKTopaMu

1. NIpu KOTOPBIX OCHOBHBIM 3THOJIOTUUECKUM
(hakTOpOM SIB/SIFOTCS YC/IOBUSI CPe/ibl, OHAKO
niposiB/ieHre 60s1e3HU 00YC/IOBIEHO U
reHeTUUeCKMMH (haKTopaMu

2. HacC/ieCTBEHHbIE GOHEBHI/I, 06y€]10BJ'I€HHbI€
BpeJHbIMU I'eHaMH

2. TIpU KOTOPBIX OCHOBHBIM 3THUO0JIOTUYECKUM
(akTOpPOM SIB/ISIETCS] YCIOBUSI CPe/ibl

3. Hacd/1eJCTBEHHO-CpeJOBhLIE 0os1e3HU

3 00yC/I0B/IeHBI TEHOM, HO TIPY TIPOSIBJIEHUH
HY’KHbI OTpe/ie/IeHHble YCI0BUSI Cpe/ibl

4. cpefioBbIe (9K30TE€HHbIE)

4. 00yC/I0B/IEHBI T€HOM, TTOTyYeHHBIM B
pe3yJibTaTe MyTal[|iH, OFHAKO CPe/ia MOXKET
TOJIbKO YCUJIUTb UM 0C/Ia0UTh MPOsIB/IEHNE
6os1e3HU

5. 00yC/I0B/IeHbI U3MEHEeHUSIMH,
BO3HMKAIOIIMMH B IOTOMCTBE B pe3y/ibTaTe
HOBBIX COUETAHUH MPU3HAKOB U CBOWCTB MPH
CKpeIIMBaHUSX

[TpaBubHBIM OTBeT: 1-4, 2-3, 3-1, 4-2

3adaHusi omKpbIMmo20 muna

/ZlononHume

Opranuswmsli, Hecylue qy)XepojHbIe
IpasunbHbIli omeem: MpaHceeHHbIMU
I'enoTHIIOM HA3bLIBAETCs COBOKYNHOCTH
IpasunbHbili omeem: 2eHO8

3aKOHBI HaC/1e/[CTBeHHOCTH BIiepBbIie C(hOpMy/TMPOBaJI

(8 nose 015 omeema egedume pamuauro y4éHoz0)
IIpasunbHbili omeem: I'. MeHOenb

reHbl Ha3bIBAKTCHA

(DaKTopr, YBe/IMUUBAKOIIME YdCTOTY BOSHUKHOBEHUSA MYTBHHﬁ, BbI3bIBasi U3MEHEHUSA B

JHK, Ha3bIBaoTCH
IIpasunbHbIli omeem: MymazeHbl
@dyHKIMOHATbHAsA eJJUHULIA TeHOMA Y IPOKapH

0T, B COCTaB KOTOpOﬁ BXO0JAT I'eHbI

TPaHCKPUIIUH, KOAUPYIOI[HAE COBMECTHO W/IH MOC/IeJ0BaTe/IbHO padoTaroimue 0eIKu U

06'I:EAI/IHEHHBIE nmoj OAHUM (I/IJ'II/I HECKOJILKI/IMI/I) MpoMOTOpPOM, HA3BIBAETCHA

IIpasuabHblii omeem: onepoH
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MeToMKa TpoBe/ieHUsi KOHTPOJISI

Tabmumua 4

[TapameTpbl METOAUKHU

3HayeHue TrapaMeTpa

Ko/imuecTBO OLI€HOK

yeTbipe

HasBanus orjeHOK

«OTJIMYHO», «XOPOILIO»,
«y[I0OBJIETBOPUTEIBHO»,
«HEeY/I0BJIETBOPUTE/ILHO»

IToporu o1eHoK

CM. KDUTEPUH OLIeHOK

[Ipepen fUTEILHOCTH BCEr0 KOHTPOJIS 15 MunyT
ITocyieoBaTeIbHOCTL BEIOOPA BOITPOCOB cayyvaiiHasi
[IpesiaraeMoe Ko/iMueCTBO BOTIPOCOB 10

Kputepuu orjeHKH

TectupoBanue npoBoguTcs o 10 ciyvyaliHbIM BOIIPOCaM U3 KaKJ0W TeMbl U oLleHrBaeTcsl B 10
OanibHOM cucteMe. Eciii cTyieHT npaBW/IbHO OTBeTHII Ha 10 BOMPOCOB, TO OH mosiyuyaet 10
6anioB, ecyii Ha 9 BonpocoB — 9 6anoB, Ho 8 -8, Ha 7-7, Ha 6-6, Ha 5-5. Ec/i pu oTBeTax Ha
TEeCTHI CTy/leHT Tioy4aet 4 6asa, To Takasi paboTa CUMTaeTcsi He 3aUTEHHOM.

-OLleHKa «OT/IMYHO» BBICTABJISAETCS CTY[EHTY, eC/Id IPaBUIbHO U KOPPeKTHO BbINo/IHUII 86-100 %
TEeCTOBBIX 3a/IaHUI;

-OLleHKa «XOPOLLO0» BbICTAB/IETCS CTY/EeHTY, eC/IU [IPaBUIbHO U KOPPEKTHO BbIOHWI 65 -85 %
TEeCTOBBIX 3a/IaHUI;

-OLIeHKA «Y/|0BJIETBOPUTE/IbHO» BBICTAB/ISIETCS CTYAEHTY, eC/IU PaBUIbHO U KOPPEKTHO
BbINOHWI OT 50 10 65 % TeCTOBbIX 3aZ,aHUM;

-OLIeHKA «HeY/0B/IeTBOPUTEIbHO» BBICTaB/ISIETCS CTY/IeHTY, eC/IU NPaBU/IbHO U KOPPEKTHO
BbITIO/IHUI OT O 10 49 % TeCTOBbIX 3aZjaHUM.

Bomnipocsl cobeceoBaHus
no paspeny 2: CtpoeHue u pyHKIMu opraHusma
KonTpo/mmpyembie KOMIOHEHTHI M JIMYHOCTHBIE pe3yabTarthl: 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

Bonipocsl cobeceoBanus no reMe: «O0MeH BelleCTB U YHEPTUH»

1. ABTtoTpodsI? Ha Kakue rpynmsl oHU fenarca? ['erepoTpodsl?

2. Uto Takoe accumusaLug? YTo Takoe JUCCUMUTIALIUAA?

3. Hanuite o61yto ¢popmyny ¢poTocruHTe3a.

4. YTo npoucxoAuT B CBeTOBYIO a3y hoTocuHTe3a?

5. I'ie HaxozATCS IPOTOHHBIE pe3epByapbl B XJ10poruiacre?

6. YTo NpoucxoAuT B TEMHOBYIO (pa3y ¢oTocuHTe3a?

7. Y Kakux opraHv3mMoB TOJIbKO ¢oTocucTema 1?

8. Y Kakux OpraHu3MoOB BIlepBble MOsIB/sIeTCs: poTocrcTema 27

9. Uro Takoe xemocuHTe3? KTO OTKPBII XeMOCUHTETUKOB?

10. Kakue opraHusMel OTHOCATCSI K XeMOaBTOTpodam?

11. Kakue Tpu 3Tana sHepreTuyeckoro ooMeHa BaM M3BeCTHbBI?

12. [MpogykTel rugposiza OenKOB, >KAPOB, VIJIEBOAOB, HYK/JIEMHOBBIX KHCIOT Ha
IO rOTOBUTE/ILHOM JTare?

13. UTO TmpOUCXOAUT C SHEpPrueu, BbIJESIOLIEeNCS Ha TMOATOTOBUTEBHOM STarie
3HeproobmeHa?

14. ['ne pacnionokeHsb! pepMeHTHI 6eCKUCIOPOJHOTO 3Tara SHeprooomMeHa?

15. Kakue nposiyKThl ¥ CKOJIbKO 3Hepryuu obpasyercs py IJIMKO/M3€e MOJIb TJIFOKO3bI?
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16.
17.
18.
19.

Uro npoucxoaut ¢ [IBK B )KMBOTHBIX K/IeTKax IIPU HeJOCTaTKe KUCI0poja?

Yro npoucxoaut ¢ I1BK B k/1eTkax rpubOB ITpyU HeZIOCTaTKe KUCI0poa?

Uro npoucxoaurt c¢ IIBK B MaTpukce MUTOXOHAPWI?

Ckonmbko AT® obpa3syeTcst TIpH IeTUIPUPOBAaHUM U JeKapOOKCHIMPOBAHUH JIMMOHHOMN

KHCJIOTHI ZIO 11]aBeIeBOYKCYCHOH B 1uK/ie Kpebca?

20.

CKOJ/IbKO T1ap aTOMOB BO/ZIOPO/ia TPaHCIIOPTUPYETCS Ha AbIXaTeIbHY0 Lielb PU MOJTHOM

Jeruzpuposanuu 2 Mosekys [IBK?

21.
22.
23.
24.
25.

Kakue (hepMeHTbI mepekaunBaroT IPOTOHBI B TIPOTOHHBIN pe3epByap MUTOXOHPUA?
Ckosbko Mob AT® obpasyercsi B pacyeTe Ha ITOJIHOEe pa3pyllieHre MOJIb TTFOKO3bI?
Hanummmure obiiyto hopmymy (TTOTHOTO pacriaZia IIF0K03bl) B 3HepreTHueckoM obMeHe
Hanwmimre dhopmyty rimkosmsa

Hammimmte ¢hopMy/y KACIOPOAHOTO JTara SHepreTuueckoro obmMeHa.

CutyanuoHHbIe 33/jauu: Mo TeMe: « OOMeH BelecTB U SHePrUm»

1.
2.

3.

ok

YTo Ha3bIBaeTCsI XeMOCHHTE30M U KakK ero OCYIIeCTB/ISIOT HUTPUPULIMPYIOLIe OaKTepuu?
YTo Ha3bIBaeTCsl XeMOCHHTE30M U KaK ero OCYILeCTBIISIOT >Ke/ie300aKTepuu U
BOZIOPO/IHbIE OaKTepUu?

[Mepeuniciiure cxocTBa GOTOCHHTE3a U @3POOHOTO /IbIXaHMUS.

[MepeuricnuTe GakTOPHI BAUSIOLIME HA OTOCHUHTE3.

V3 priBeZIeHHOTO HUKe CTIMCKA BbIOeprTe uepThl XapaKTepHbIe /17151 POTOCHHTe3a:

e AHabonuuecKull npoyecc, U3 npocmbIXx HeopaaHuueckux coeduHeHutl (CO2 u H20)
CuHme3upytomcs y21e600bil.

Kamabonuueckuli npoyecc, y2nesoobl pacwjenastomesi 0o CO2 u H20.

OHepeuss AT® Hakanaugaemcs U 3anacaemcs 8 y21e800ax.

OHepeus 3anacaemcs 8 gude ATD.

O2 ebldensiemcs.

O2 pacxoodyemcs.

CO2 u H20 nompebastomcsi.

COZ2 u H20 sbldensiromesi.

YeenuueHue opeaHuyeckoli Macchil.

YMeHbweHue op2aHuuecKkoll Macchbi.

Y sykapuom npomekaem 8 x10poniacmax.

Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

TonbKo 8 kKnemkax, cooepicawjux xaopoguni, Ha ceemy.

Bo ecex knemkax 8 meueHue HcUusHU HenpepblHO.

V3 priBeZIeHHOTO HUXKe CTHMCKa BbibepuTe uepThl XxapaKTepHbIe /1Jisi a3pOOHOr0 /IbIXaHUs:
e AHaboauuecKuli npoyecc, U3 npocmbix HeopaaHuueckux coeduHeHutli (CO2 u H20)
CUHMe3Upyomcs y21e800bl.

Kamaboauueckuil npoyecc, yenegoobl pacwjenasitomesi 0o CO2 u H20.

OHepeust AT® Hakanaugaemcs U 3anacaemcs 8 y21e800ax.

OHepaus 3anacaemcs 8 gude AT®.

O2 sbldensiemcs.

O2 pacxoodyemcs.

CO2 u H20 nompebastomcsi.

CO2 u H20 sbldensromes.

YeenuueHue opeaHuyeckoli Macchil.

YMeHbWweHue op2aHuuecKoll Macchbl.

Y sykapuom npomekaem 8 X10poniacmax.

Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

TonbKo 8 kKaemkax, cooepicauwjux xaopoguaa, Ha ceemy.

83



e Bo scex knemkax 8 meueHue HCU3HU HeNnpepbISHO.

3a cueT yero mMoJiekyJsa xysopodusina P680 ®@C -2 BoccTaHaB/IMBaeT 3/IEKTPOHBI?

8. 3a cuet yero monekyJia xjaopodusina P700 @C -1 BoccTaHaB/IMBaeT 3/IeKTPOHbI?

9. B pe3ysbTare 3HepreTrueckoro obMeHa B KieTke obpa3oBasiock 10 Mosib
MUPOBHUHOTPaJHOM KUCAO0THI U 30 MOJIb yryiekucaoro rasa. Onpezenure:

a) CKOJIbKO BCEro MOJIb I/TFOKO3bI U3PaCcX0/|0BaHO;

0) CKOJIbKO M3 HUX T10/IBEPIJIOCH ITOJTHOMY PacILeTlJIeHHIO, a CKOJIbKO TTUKOJU3Y;

B) CKOJIBKO SHEPrMM 3araceHo;

I') CKOJIbKO MOJIb KMCJIOPO/A TOLJI0 Ha OKUC/IeHue?

10. IIpu e3ze Ha Besiocunesie yesoBek 3atpaurBaeT okosio 40 k/I)x B MuHyTy. Paccunrarire,

CKOJIKO TPAMMOB T'JTFOKO3bI I0J/KHO OKUC/IUTHCSI B OPraHu3Me 1 Kakoi 00bEM yTIeKUC/Ioro

rasa BbIZIe/IUT YeJIOBeK IpU e3/ie Ha BeJsiocuriesie B TeueHre 6 yacoB 20 MUHYT?

11. B mipotiecce sHepreTHyeckoro oOMeHa IpPOM30IIUIO paciieryieHre 9 MoJib TJIFOKO3bI, U3

KOTOPBIX I10JIHOMY pacLijell/IeH!IO IT0/BeprjIoCh TOABKO 5. Onpegenure:

a) CKOJTbKO MOJTb TMPOBUHOTPaHOM KMC/IOTHI 1 CO2 1IpH 3TOM 00pa30oBaoch;

6) ckosibko AT® mpu 3TOM CUHTE3UPOBAHO;

B) CKOJILKO SHEPrUU 3araceHo B 3TUX MoJieKynax ATd;

I') CKOJIbKO U3pacxo/j0BaHo MoJib 027

12. Benocuneguct pacxogyert 3a 1 MuHyTy 40 K/ sHeprumn. CKOJIbKO FPaMM IJIFOKO3bI

notpeOyeTcsi 171t e37bl C TaKOM 3aTpaTtol, ecyii 40 MUHYT B ero OpraHu3Me UJeT TOJTHOe

OKHCJIeHVe TJIFOKO03bl, a 20 MUHYT — IJIMKOJIN3?

>

Bonpocs! codecejoBaHus 1o TeMe: «Pa3MHO)XKeHHe U Pa3BUTHE»

1. Kak Ha3bIBaeTcs WMHAWBUYd/IbHOE Pa3BUTHE OPraHW3Ma OT O6pa3OBaHI/IH 3UI'0OThI 10 KOHLA

JKU3HU?

N

obomnouek?

3. Kak Ha3bIBaeTcs nepuo/, OT POXKAEeHUs [0 KOHLA )KU3HU?

4. Kakue 30HbI pa3/MuyaroT B [10JIOBBIX JKeJjie3ax?

5. Kakos Habop xpomocom u [JHK rameroronues? I"'ameToL[uToB 1-ro u 2-ro nopsigka?

6. Uro obpa3yeTcs Mpu criepMaTOreHe3e U3 OJHOTO CIIepMaToruTa’?

7. Uro obpa3yetcs mocsie ooreHe3a u3 1 oBorura?

8. Kak Ha3bIBarOTCsl 000/I0UKY SHLEK/TeTKH MIEKOTTUTAOLIHX ?

9. KakoBbl pa3mepsbl SIHLEK/IEeTKH MIEKOMHUTAOLUX ?

10. Y KakuX OpraHu3MOB ajiel{uTaabHble SULIeKIeTKA?

11. Y Kakix OpraHvM3MOB H30J/1eLiUTa bHble STULEKIeTKU?

12. Y KaKix OpraHvM3MOB yMepPeHHO Tesl0jIe[{UTa/IbHble STULeK/IeTKU?

13. Y Kakux opraHM3MOB pe3KO0 TeJIoJIeliuTa/IbHble STAI[eK/IeTKU?

14. Kak Ha3sbIBaeTCsl pa3BUTHe OpPraHv3Ma U3 HeOIUIOZ0TBOPEHHOI0 auLia?

15. Y Kakvx OpraHvM3MoB rafnjIOU/IHbIi MapTeHoreHes?

16. Y KaKux OpraHvM3MOB JUIUIOW/HBIN [IapTeHOreHe3?

17. YeM 3akaHUMBaeTCs TIEPUOZ, IPOOIeHNs?

18. Uro B manbHeiiniem obpasyetcs U3 bsacTorenu?

19. Kak HasbiBaeTCs 3apofpllll C /[BYMs 3apO/bIIIeBbIMM JINCTKAMU: SKTOZEPMOU
SHTOZ,epMOM?

20. Kak Ha3bIBaeTCsi OTBEpCTUE B racTpyJie?

21. Kakue opraHusMbl OTHOCATCS K BTOPUUHOPOTBLIM?

22. Ha KakoW CcTaJiiy 3apo/bllll Ha3bIBAaeTCsl HeUpYyJioi?

23. Kakue cucTemMbl OpraHoB 00pa3yroTcsi U3 SKTOZePMBbI?

24. YKaXuTe NIPOU3BO/HbIe SHTO/ePMBI.

25. YKaxuTe NpOM3BOJHbIE Me30epMBbI.
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26.
27.
28.
29.
30.
31.
32.

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

40.
41.
42.

43.
44.
45.

kW

8.

9.

10.

ATIOMUKCHC 37O ..... [Tepeuriciiute ero ¢hopMbl.

HazoBure a3bl riporiecca oriof0TBOPeHUsI.

YTo Ha3bIBaeTCs MOMAMOPHUOHUEH, U Y KOTO OHA BCTPEYAeTCS?

[TpuBeauTe KnaccubUKaLMIO IMLIEK/IETOK TI0 PACIpe/ie/IeHHUIO JKeJITKa.
OxapakTepu3yiTe CTa/IdI0 CO3peBaHMs CliepMaToreHesa.

OxapakTepu3yiTe CTa/Iii0 POCTa OBOTeHe3a.

Oxapakrtepu3yiiTe repuos Apobenus. Kakue ObIBalOT ero pa3HOBUJHOCTH U OT Yero
3aBUCHUT xapakTep Apobmenusi. [IpuBeuTe pUMepsbI.

Ha3zoBuTe opraHv3mbl ¢ MPSIMBIM U HETIPSIMbIM Pa3BHUTHEM.

OxapakTepu3yiTe BTOPUUYHBIN TUIT UepeloBaHUS TTOKOJIeHUM.

[MaiiTe xapaKTepUCTUKY a/yIOMeTpUUecKoro pocta. [IpuBearTe mprMephl.
AMduMHKCHC 3TO ...... [Tepeuncivre ero (opmsl.

[TpuBeauTe KaacCUPUKALMIO IUL[EKIETOK 110 KOJIMUEeCTBY >KeJITKa.

Ha3oBuTe npeumyIiiecTBa U HeIOCTaTKX 0eCrioioro criocoba pa3MHOXKeHHsI.

Uto Ha3bIBaeTCs MapTeHOreHe30M, Kakue ero pa3HOBHHOCTH BaM M3BeCTHHI. [IpuBeauTe
TIPUMeEDBI.

OxapakTepu3yiTe CTaIi0 CO3peBaHusi OBOreHe3a

OxapakTepu3yiTe CcTaiu0 (POPMUPOBaHUS CliepMaToreHe3a

OxapakTepu3yiiTe racTpysitiuio. Kakue criocobbl racTpy/isiliy Bam M3BecTHBI? [1puBevTe
TIPUMeEDBI.

[TpuBeauTe TIPUMEPhl OPraHU3MOB C OTPaHUUEHHBIM U HeOTrPaHUUEHHBIM POCTOM.
OxapakTepu3yiiTe IIepBUUHOE Uepe/j0OBaHUe MOKOJIeHUH.

[aiiTe xapaKTepUCTUKY U30MeTPUUeCKOro pocTa. [IpuBeanTe pUMephI.

Curyanuonssie 3ajaun: «HaciecTBeHHOCTh 1 H3MEHUHUBOCTb»
[oub nanbTOHMKA BBIXOWT 3aMy>K 3a CbIHA PYroro JaabTOHUKA, IPUYEM KeHHUX U HeBeCTa
pa3/IMyaroT 1[BeTa HopMasibHO. KakuM Oy/ieT 3peHue y Ux jeTei?
B renotumne mogeli, ctpagaronux 6ose3npro KisiindenbTepa, iMeeTcst He Mapa, a TPOHKa
noJioBbiX XpoMocoMm- X, X, Y. C KakuMH HapylleHUssMd Meii03a MOXeT ObITb CBfI3aHO
BO3HUKHOBEHHE TAaKOTO HEHOPMaJbHOTO XPOMOCOMHOTO Habopa? Ilepebupasi Bce
BO3MOJXXHbIE C/Iyyau, YKaKUTe [pyrue BO3MOXKHble OTKJIOHEHHS OT HOPMbI KOMILIeKcCa
TOJIOBBIX XPOMOCOM B F€HOTHIIE Uel0BeKa.
Kak onpezienuts cliernieHye npu3Haka ¢ Y-XpoMOCOMOM, € X -XpOMOCOMOM?
B pesynbTare yero pa3ssuBaetcs cuHApoM [llepermesckoro-Tepuepa?
Kakue Tumnel HaciefoBaHWsI IPYM3HAKOB Bbl 3HaeTe. [IpuBeinTe mMpuMepbl pasHbIX THUIIOB
Hac/ej0BaHUs
My’KuMHa C HOpPMajbHOW CBepPTHIBAEMOCTHbIO KPOBU B3BOJIHOBAaH U3BECTHMEM O TOM, UTO
CecTpa ero kKeHbl PoZiijia MajlburiKa ¢ reModureli (OH [ymMaeT O 3/[0POBbe CBOUX OYAyIIUX
neteii). B kakoili Mepe MOTJ/10 ObI ero YCIIOKOUTb COOOIIIeHue, UTO CPe/id PO/ICTBEHHHUKOB €TI0
JKeHbI TI0 MAaTePUHCKOM JIMHUY TeMO(H/THSI HUKOT/]a He Hab/Tro/1amack?
CHHJAKTUIMA — aHOMa/lus, BbIpaKAawLasicsl B cpaljeHuu 2 W 3 T[anblieB, TeH
KOHTPO/IMPYIOIMM /IaHHBIM TPU3HAK HaxXoAuTCs Ha Y-xpomocome. Ortel] 6obHON
CUHAAKTWIVEH, B CeMbe MaTepu OTel] Takxke ObIT OosieH 3TUM 3abosieBaHMeM, KaKoOBa
BEPOSITHOCTh PO’KZEHUS /IeTel C 9TUM 3a00/IeBaHHEM B CeMbe?
Kakue npusHaku HacneyroTcsl o X-CLelJIeHHOMY peLleCCHBHOMY THUITy? X-CLieTIJIEHHOMY
JOMUHAHTHOMY TUIly? Kak OHU IPOAB/IAIOTCA
B pe3synbTare uero pasBrBaetcsi cuHapoM Krsilindentepa?
Kakum MeTozamu M3yvaroT Hac/leICTBEHHOCTh YeioBeKa?

Tabmwmia 5
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MeToMKa TpoBe/ieHHsi KOHTPOJIsSI

[TapameTpbl METOAUKHU

3HaueHue rapaMmeTpa

Ko/imuecTBO O1LI€HOK

yeTbipe

HasBaHus orjeHOK

«OTJIMYHO», «XOPOILLIO»,
«y[IOBJIETBOPUTE/IBHO»,
«HEY/I0BJIETBOPUTE/ILHO»

IToporu orjeHOK

CM. KDUTEPUH OLIeHOK

[Ipepen fIUTEILHOCTH BCEr0 KOHTPOJISt 20 MUHYT
[TocnepoBaTenbHOCTh BbIOOpA BOIIPOCOB c/lyyaiiHas
[IpesiaraemMoe K0JiMueCTBO BOIIPOCOB 3

OtleHKa "OT/IMYHO" CTAaBUTCS, €C/IU CTYIEeHT: TIOKa3bIBaeT Iy1yb0Koe U MoJIHOe 3HaHUe U
TIOHUMaHKe BCero MporpaMMHOr0 MaTepuasa; IojiHoe TIOHMMaHue CYLJHOCTH pPacCMaTprBaeMbIX
TIOHSITUM, SIBJIEHUM U 3aKOHOMEPHOCTEM, Teopuii, B3aUMOCBSsI3eli; yMeeT AaTh MOJHBIN U
MpaBWIbHBIM OTBET HAa OCHOBE M3YUeHHOI0 MaTepuasa; BblJje/IsiTh TJIaBHbIe TI0JI0KeHUs,
CaMOCTOSITe/ILHO TIO/[TBEPIK/IaTh OTBET KOHKPETHBIMHU TIpUMepaMH, (pakTaMu; 0mycKaeT He bosiee
OZIHOT'0 He/04éTa, KOTOPbIM CaM MCIIpaB/isieT Moc/ie 3aMeuaHusi pero/jaBare/isi.

OueHka "Xopollo" CTaBUTCS, eC/IU CTYIeHT: JaéT MOJIHbIN U MPaBU/IbHBIN OTBET Ha OCHOBE
M3yUeHHbIX TeOPU; MaTepuasl ru3JaraeT B Orpe/ie/IEHHON JIOTUUeCKOoW Moc/iel0BaTe/IbHOCTH U
JIOTTyCKaeT He3HauuTe/IbHbIe OIIMOKY Y HeZI0UEThI TIPY BOCIIPOM3BeZIeHUH U3yUeHHOT0 MaTepuraria,
HeOOo/IbIIIe HETOYHOCTU TIPY UCIT0/Ib30BaHUM HayUHBIX TEPMUHOB WU/TA B BbIBOZIAX, 0000IIIeHHAX
13 Hab/I0/IeHNH, KOTOPbIe MOKeT UCITPaBUTh CAMOCTOSITE/TEHO TIPY HeOOJTBIIION TTOMOIIN
TperiofiaBaTesis.

OLeHka "y0B/IeTBOPUTEIBHO" CTABUTCS, €C/IU CTY/IeHT: yCBavBaeT OCHOBHOe COZepykaHue
yueOHOro Marepuaa, HO UMeeT Mpo0esibl, He MPENSITCTBYOIUE JabHEHIIIEMY YCBOEHHIO
MPOrpaMMHOTr0 MaTepuasla; U3jaraeT Marepuasn (pparMeHTapHO, He BCer/ja Moc/ie/joBaTeIbHoO;
c1abo apryMeHTUPYeT BbIBO/IbI M 0000IIIeHUs, JOMyCKaeT OMOKY TIPY UX (POPMY/TUPOBKe; He
UCIIO/b3YeT B KaueCTBe ZI0Ka3aTeIbCTBA BbIBO/LI U 0000IIIeHNsT U3 HAO/IIOI€HHM, OTTBITOB WJTU
JIOTTyCKaeT OIIMOKY TIPY VX U3/I0’KeHUH; [JaéT HeUETKHE OTpe/ie/ieHHs] TIOHATHH, OTyCKast O/IHY -
JiBe TpyOble OLIMOKU.

OLieHKa "Hey/J0B/IeTBOPUTE/ILHO' CTaBUTCS, €C/IU CTYZeHT: He yCBauBaeT U He pacKpbiBaeT
OCHOBHOE€ COJiepyKaHre MaTepuasa; He 3HaeT WJ/IM He TIOHWMaeT 3HAUUTe/IbHYI0 YaCThb
MPOrpaMMHOI0 MaTepuasa B npejiesiaX MoCTaB/JIeHHbIX BOIIPOCOB; He /ieslaeT BIBOZOB U
00006111eH1H; MMeeT c1ab0 chOpMUPOBaHHBIE U HETIOTHbIE 3HAHUS, HE YMEET MPUMEHSITh UX TIPH
pellleHny KOHKPeTHBIX BOTIPOCOB, 3a/]ay, 3a/laHui 110 00pas3ily; pyu OTBeTe Ha OJJUH BOTIPOC
JoryckaeT 6osee AByX TpyObIX OIIMOOK, KOTOPbIe He MOYKeT UCTIPABUTh Jja’Ke TIPU TTOMOIIH
rpernojaBaTess.

Pazpen 3.
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Teopus 3BO/IIOLUA
KonTpo/mmpyeMbie KOMIIOHEHTHI ¥ JIMYHOCTHBIE pe3yabTarthl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-
1, B-2, JIPo 4, JIPo 5, JTPo 7, JTPo 9, OK-01, OK-02

@®oH/, TeCTOBBIX 3aZIaHUM [/ TEKYIIlero KOHTPOJIsl 3HaHU 10 pa3zeny «Teopusi 3BOTHOLUN»
Bbibepume 00uH npasuabHbIli 6apuaHm omeema
@D aKkTOp MHUKPO3BOJIIOI[UH, KOTOPbIN 3aK/II0YAeTCA B MEPHOJUYECKHX U3MEHEeHUIX
KO/IHYeCTBA 0C00ei B MOMy/IALMH 10| BO3/elCTBHEM BHEIIIHUX YC/JIOBHIA, - ITO...
+ MOMYJIALMOHHbIE BOJIHBI
MyTal[MOHHBIM MpoLiecc
MUTparLust
V30JISILIUS.
Mopdonornueckum goKa3zareabcTBoM 3Bomonuu HE aBisiercs...
TOMOJIOTUYHbIE OpraHbl
3/IeMeHTapHbIN COCTaB KIETKHU >KUBOTHBIX U paCTeHUM
e/IMHBIN MJ1aH CTPOEHUsI BEPXHUX KOHEUHOCTel M/IeKOTTUTAIOLUX U 3eMHOBO/IHBIX
+ IBYCTOPOHHSISI CUMMETPHUS TeJla XOP/JOBbIX
IOMOpHoIorHYecKHUM Ji0Ka3aTe/bCTBoM 3Bosoiun HE aBasercs...
OUOreHeTUUeCKHMI 3aKOH
Ha/inyue >kabp ¥ >kabepHBIX I1ie/ield y 3apo/Ibilliei YesioBeKa U 3 MHOBO/JHBIX
+ e/IUHBIN MJIaH CTPOEHUs CKeJieTa XOPZ0BbIX
pa3BUTHE BCEX OPraHU3MOB U3 3UTOThI
OMOpHOIOrHYECKHM I0Ka3aTeabcTBOM 3Bo noiun HE sBasercs...
pa3BUTHE BCEX OPraHU3MOB U3 3UTOTHI
001U T/IaH CTPOEHUS K/IeTKH
TOBTOPEHUe 3TarnoB (uioreHe3a Ha SMOPUOHATBHON CTaZIM PA3BUTHUSI XOP/[OBBIX
+ YHUBepCabHOCTh TeHeTHUYEeCKOro Kojia
Pypumventom uenoseka HE aBisiercs...
VIIIHbIe MBbIIIILIbI
anmeHAuKC
TpeTbe BeKO
+ auadparma
B me3030iickyro 3py HE nmpoucxoausio cjieyomux npoieccos.. .
+ BbIMHUpaHHe MaMOHTOB
pacrpocTpaHeHHe MOKPhITOCEMEeHHBIX PaCTeHUMH
BO3HUKHOBEHUE M/IEKOTUTAOLUX
HCYe3HOBeHUe JPeBOBU/IHBIX MAlTOPOTHHUKOB
B ouocdepe ocBo60K/jeHHE YIVIEKHC/IOTO ra3a )KMBBIMH OPraHM3MaMH OCYIIeCTB/ISAETCS B
npouecce...
tdboTonmsza
TPaHCIYKLUH
+ IbIXaHUs
(oTocuHTe3a
J/ieMeHTapHasi eAMHMUIA BO/TIOL[UM:
0co0b
BUJ|
+ MOMy/ISALST
OuorieHo3
Bu/1000pa3oBaHMIo0 CIIOCOOCTBYIOT:
HU3Kasi T7I0JJOBUTOCTB U Y3KOe paccesieHre BU/A B TPUPO/ie
+ M30/1LMsT
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KOHBEpreHI Vs
CrI0COOHOCTh 0CO0EH K HeHAC/1eJCTBEHHOM N3MEeHUMBOCTH.

CpaBHUTe/IbHAsA AaHATOMUS U3yYaeT:

HCKOTIaeMble OCTaTKH OPraHU3MOB

+ OOIIHOCTB Y Pa3/MuMsi B CTPOEHUH OPTaHHU3MOB

3aKOHOMEPHOCTH pacrpe/ie/ieHH st OpraH|3MOB Ha 3emsie

BO3MOKHOCTb 00BeIMHEHVST )KUBOTHBIX M PACTEHHI B CICTeMaTHUeCKe TPYIIIbL.
IIpu3HaKu aTaBU3MOB:

HaXOJSTCS B CTa/[i 00PaTHOTO Pa3BUTHS

HaxXO/ISITCS B CTA/IMM MPOTPECCUBHOTO Pa3BUTHUS

YCWIH/IA CBOE TIePBOHAYa/TbHOE 3HaueHe

+ MpU3HAKK, CBOWCTBEHHbIE Ja/IeKUM TIpeJjKaM

IIpu3HaKu pyAMMEHTOB:

HaXO/ISATCS B CTa/JUX IPOTPECCUBHOTO Pa3BUTHS

+ yTpaTHM CBOe TIepBOHaYa/IbHOe 3HaueHne

YCWI/IM CBOe TIePBOHAuUa/TbHOE 3HauUeHHe

TIOSIBJ/IEHNE Y TAHHOW 0COOM TMPHU3HAKOB, CBOMCTBEHHBIX OT/Ja/IeHHBIM TIPEIKaM.
OmoOpHosIorust u3yJaer:

+ 3apO/IBbIIIIeBOe Pa3BUTHE OPraHU3MOB

WCKOTIaeMble OCTaTKH OPTraHHU3MOB,

3aKOHOMEPHOCTH pactipe/ie/ieHHsi OpraH|3MOB Ha 3emiie

BO3MOKHOCTb 00BeJMHEHHSI )KUBOTHBIX Y PACTEHHI B CICTeMaTUYeCKye TPYITIbL.
ITasieoHTO/IOTMA M3yYaeT:

3apO/IbIILIEBOe Pa3BUTHE OPraHU3MOB

+ MCKOIaeMble OCTaTKU OPraHU3MOB

3aKOHOMEPHOCTH pacrpe/ie/ieHHst OPraH|3MOB Ha 3eMyie

BO3MOYXHOCTb 00B€/IIHEHVS] )KMBOTHBIX M PACTEHHI B CUCTeMaTHUeCKHe IPYTIIbI.
I'1aBHBIe HanpaB/IeHUsI YBO/TIOLIMM OPraHNYeCKOro MUPa

apomopdo3

+ OMOIOrHUeCKUIA perpecc

W/II0a AT TaLHsT

JiereHeparys.

Buo/ioruueckuii mporpecc XxapakTepu3yeTcs:

+ yBe/mMueHreM uncsia ocobeld BU/a

yMeHbIIIeHreM 4rciia ocobeit Bua

Cy>KeHHeM apeasia Buzia

YMEHBIIIEHHEM UKC/Ia BU/IOB

CaoiicTBa apomop$030B:

*+ TIPUBOZSIT K 0OPA30BAHUEO KPYTTHBIX TAKCOHOMAUECKHX €/ HHL]

TIPHUBOZISIT K 00Pa30BaHIIO MEJTKMX TaKCOHOMUUECKUX eIVHUL]

SIBJISTIFOTCSI TTPHCTIOCOO/IEHMSIME K KOHKPETHBIM YC/IOBHSIM CPE/IbI

3BOJIFOLMIOHHBIE M3MeHEeHHs1, KOTOPbIE Be/yT K YIPOITIEHHIO OpraHU3aliH
CpoiicTBa HMOaAANTAI[HIA:

TIPUBOJISAT K 00Pa30BAHKFO KPYITHBIX TAKCOHOMAUECKHUX e/IVHVIL]

+ MPUBOAST K 00pa30BaHKIO MeJTKMX TaKCOHOMUUECKUX €/THIL]

TIOBBILIAIOT OO YPOBEHb OPTraHM3aLMH 1 >KU3HEIeATe/TbHOCTH OpPraHu3MOB
3BOJIFOLIMOHHBIE M3MeHeHHs1, KOTOpbIe Be[yT K YIPOLLIeHHIO OpTraHU3aLu
CBoliCcTBa /lereHepanyu:

TIPUBOZSIT K 00Pa30BAHKFO KPYTTHBIX TAKCOHOMUUECKHX €/AHHL]

Ha0/FO/1aeTCst OOIIMI TTOTbeM OpraHU3al N

TIOBBILLIAFOT TIPUCTIOCO0/IEHHOCTH OPraHU3MOB K OTIpe/ie/IeHHbIM Y C/IOBUSIM
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+ 3BOJIFOLIMOHHBIE U3MEHEHUs], KOTOpbIe Be[yT K YIPOLLIEHUIO OpraH3aLin
MuKpo3Bo/TIOLHA NPUBOAUT K 00pPa30BaHUI0 HOBOTO

+ BUZa

KJ1acca

THTA

1japcTBa

Buoreorpajguueckum aokasarenbcrsoM 3pononuu HE siBasiercs. ..
+HCTOpPUYECKUH Psifi U3MeHeHUl B CTPOeHUU repefjHel KOHeUHOCTH JIOIIa Iy
ocTpoBHas iopa

OCTpOBHasl (payHa

Hasmure obIMx BUZOB pacTeHnid Ha CeBepoaMeprKaHCKOM U EBpoa3snaTcKoM KOHTHHEHTe
Pyagumentom uenioeka HE saBasiercs...

+MHOI0COCKOBOCTb

MUraresibHasi repernoHKa

KOITYMKOBBIE TTI03BOHKHU

BOJIOCSIHOM TTOKPOB Tejia

Amnanornunsivu opranavu HE saBasiorcs...

+Tiepe/iHsis KOHeYHOCTh JIATYLIKA W KPbLIO MITUL[bI

KPbLI0 6a00YKH U KPBIIO JIeTY4el MBILIH

LIUMBI PO3bI U KOJTFOUKHY KaKTyca

poroLIe KOHEUHOCTH KpPOTa U MeJjBe/IKU

HE siBisieTcs NPUHIMIIOM 3BO/IIOLMOHHOr0 yueHus Y. /lapBuHa c/iefyoliee ojioKeHue. ..
+10/[, ileficTBreM Jipeiipa reHOB B MOMYJISILIUSX MOXKET COXPAHSATLCS asljiesib, CHUKAIOLUM
YKU3HECITOCOOHOCTh 0Co0ei

KaXX/JbIH BUJ] CII0COOEH K HeOTPaHUUEeHHOMY Pa3MHOXKEHHIO

B IIPUPO/ie BEDKUBAIOT M OCTABJISIIOT IIOTOMCTBO HarboJsiee TIpUCIoco01ieHHbIe 0co0u
TOZI, IeWCTBYEM eCTECTBEHHOTO 0TOOpAa MPOMCXOUT 00pa30oBaHUe HOBBIX BUZIOB

K npusHakam 6uosioruyeckoro nporpecca HE otHocuTcs. ..

+yMeHbllIeHue MJIOLaJiu apeasna

pacraj, BuZia Ha TO/IBU/IbI

BO3pacTaHue YPOBHsI IPUCMOCOOIEHHOCTH K cpejie

yBerueHue UiCIeHHOCTH

B npupope HE cymecTByer H30/IALMH.

+KOHBEpPreHTHOU

reorpapuueckoi

9KOJIOTUYeCKOU

penpoAyKTHBHON

ITpumepom pelicTBusi ecrectBeHHOro oréopa HE saBasiercs ...
+KaIyCTHO-pe/IeUHbI! TUOpU

VH/yCTPUA/IbHBIN Me/laHU3M HaCeKOMbIX

YCTOWUYMBOCTb HAaCEKOMBIX-BpeuTesiell K AJ0XUMHUKaTaM

CMeHa BU/IOBOTO COCTaBa B pe3y/ibTaTe U3MeHeHH s K/iiMaTa

K ¢axTopam ’3BomonmonHoro npouecca HE orHocuTcs. ..

+BbINa/leHNe OT/e/IbHOTO HYK/Ie0TH/a B TeHe

eCTeCTBEHHBIN 0TOOD

Apeti¢ reHoB

Hac/ieJCTBEHHAsi U3MEHUHUBOCTh

JelicTBUe cTadbum3upyomei popmsl ectectBeHHOro oroopa HE wumocTpupyer
C/IeAyIoLUi IpuMep...

+U3MeHeHMe CBeT/ION OKpacku 6aboyek Ha TEeMHYIO B TIPOMBILIIEHHBIX paifoHax
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pacrpocTpaHeHre reTepo3uroT 1o reHy CeprioBUAHO-K/IeTOYHOM aHeMUH B 5KBaTOPHA/IbHBIX
paiioHax Adpuku

rubesib JeTeHbIIIel MIeKONUTAIOIMX, UMEIOIUX pa3Mep 0oJibllie CpeZiHero

rubesib ITUL] C IJTMHHBIMU KPbUIbSIMU B palioHaX, TZie 4acTo CIy4aroTcs Oypu
Mexanu3zmom ouooruueckou uzossuu nonyasuui HE siBnsercs pa3inume B...
+MecTo0OUTaHUsSIX

CTPOEHUU T0JIOBbIX OPraHOB

CTPOEHUM XPOMOCOM

TOBe/IeHUU KUBOTHBIX

YKakuTe NpaBU/IbHYI0 M10C/1€/0BaTe/IbHOCTh [1EPUO/I0B Ma/1e030MCKOU IPbI:
[Tepmb, Op/10BUK, KapOOH, CHTyp, KeMOpPUiA, 1€BOH

+KeMOpwii, OpJJOBUK, CUTYP, I€BOH, KapOOH, IepPMb

Kembputii, cunyp, OpAOBHK, IeBOH, KapOOH, TIepMb

Kem0pwuii, opZioBUK, CHTyp, KapOOH, [1eBOH, MeEPMb

ITepBbIM 3BO/TIOLIMOHHYI0 TEOPUIO MPeJIOKWUIL. ..

Yomnnec

[dapsBuH

JIuHueln

+Jlamapk

KonBeprenuus — 3T0...

+CxoXeHue IpU3HaKoB

PacxoxxgeHue Tipr3HakoOB

[Tpeo6pa3oBaHue cTpoeHHs U GYHKILIMK OpraHu3Ma

BepHoro oTBeTa HeT

Buorenernueckuil 3aK0H COOPMY/THPOBATH.....oeeerueesseeens

+Mromnniep u I'ekkenb

Cesepuios u [lImanbraysex

Xapu u BaiinOepr

BepHoro oTBeTta Het

OO01MMH MpeiKaM# OPAHT'yTaHI OB, THOO0HOB U Ue/I0BeK000Pa3HbIX 00e3bsIH ObLIH. ..
[Tpormonureku

+/IpruonuTeKn

[Tapanureku

HeoanTporsl

Jns BuioB odutamwmux B balikane, apeas orpaHHUMBaeTCs ’TUM 03€poM, - 3TO IPUMep ...
KpuTepus

+3JKO0/I0THYeCcKOro

Mopdonoruueckoro

['eorpagmueckoro

Pu310/I0rMYeCcKoro

Ye/10BeK OTHOCUTCS K OTPAAY...

[lnaueHTapHblie

YesioBekornozio0HbIe

+IIpumaTtsl

['omuHM B

CoOBOKYMHOCTB reorpauuecKy M 3K0JIOrMYeCKH 0/TM3KHUX TOMY/IALM, ClI0COOHBIX
CKpeIUBaThCA MeX/y co00ii, 00/1aaroux oomymu Mopgo-¢pu3noiornuecKuMu
NpHU3HAKaMH, - 3TO...

+Bun

Ocobb

[Monynsiums
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Knacc

DJieMeHTapPHO YBO/TIOIMOHHON eJUHUIIeH COT/IaCHO CHHTeTHUYEeCKON TeOpUH 3BOJIIOLIUM
AIBJISAETCA. ..

Bup

Ocobb

+Ionynsaus

Bepnoro oTBeta Het

Bo/i0THasi KaMbIIOBKA U TPOCTHUKOBAsi KaMbIILIOBKA BHEIIIHEe He 0T/IMYAKTCSA, HO He
CKPeIMBAKTCA M MMEIOT COBepPIIeHHO pPa3Hble OpayHbIe NeCHH, - 3TO IPUMep He
abCoJIIOTHOCTH ...

+Mop@donoruueckoro Kputrepus

OKOJIOTHUYECKOTO KPUTEPUST

I'eorpachriueckoro Kputepusi

bruoxumMmuueckoro Kputepusi

Bcé xxuBoe co3jaHo borom u ocraérca HeM3MeHHbIM» - TAKOe HallpaB/ieHUe B pa3sBUTUH
0HM0/I0rMH Cpe/JHEBEeKOBbsI HA3bIBAKOT. ..

MeTtadusnueckKuMu B3IJisgjaMu

+Kpearjonusmom

TpaHchopmuzmom

Teopusimu KatacTpod

«BHu10B CT0/1bKO, CKOJIBKO Pa3/IMYHbIX (hopM co3as1 B Hayasie mupa TBopeny, - FTOBOPUIL. ..
AHakcuMeH

KroBbe

Apucrorenb

+JluHHeln

OcHoBHBIM TPy/i0M JIamMapKa ObL...

«[TpoucxoxkaeHre BUZOB MyTEM eCBEHHOTO 0TOOpa»

+«Punocodus 300/10TUN»

«VI3MeHeHUe [JOMaIlIHUX KUBOTHBIX U KY/JIbTYPHBIX paCTeHUN»

BepHoro oTBeTa HeT

XK. Jlamerpu, 1. Iuapo, P. I'yk, XK. brod¢on — 310 npeacraBuTe/u. ..
+Tpancdhopmusma

Kpearonvsma

Teopuu KaTacTpod

MeTtadusrueckux B3rJisi[j0B

JBO/IIOLIMOHHOM euHNIleld JlaMapK cuuTall...

Bug

+0co0b

ITonynsauuro

Krnacc

Cxo0/JcTBO MeXAy He3alMILEHHBIMH M 3alUIIEHHBIMHM BH/JaMH — 3TO...
JeMoHCTpaljMoHHas OKpacka

MackupoBka

+Mumukpus

Bce otBeTb! BepHbI

B ceseKijuy pacTeHHi YacTo MOJIyYaloT NOIUIUIONAHBIe ¢GopMbl. B ocHOBe nmo/TUN/IONANH
) (0711, 4 VR

+KpaTtHoe yBenueHrsi XpOMOCOMHOT0 Habopa

He pacxo)xieHrie XpoMOCOM B Meiio3e

YMeHbllIeHHe KOJTMYeCTBa B KAKMX TO TTapaX XpOMOCOM

V3MeHeHre CTPYKTypbl XPOMOCOM
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Hepopa3BuTtble oprasbl, KOTOpbIe yTPAaTU/IU CBOé 3HaUYeHHe B MpoLecce 3BOJIIOLUH — 3TO...
Apomopdo3bl

+ATaBU3MBbI

WNpavoapanrauuu

Bepnoro oTBeta HeT

B kakoM nepuo/jie KaifHO30MCKOM 3PbI 0T HACEKOMOSIAHBIX I/IalleHTapPHbIX O0T/Ae/IW/Iach
BeTBb, KOTOPas 3aTeM NpPHUBeJia K NMOsIB/ICHUI0 ApanuTeKoB?

[TaneoreHOBbIM TIEPUO/,

HeorenoBssil1 neprop

+AHTpONOreHOBbIN NepUo/,

MenoBoii nepuop

COBOKYIHOCTB 0C00€¥, CXOAHBIX 10 CTPOEHUI0, MMEIOII[UX 001Iee MPOUCX0XK/JeHHe, CBOOOAHO
CKPeIMBAOIUXCA MEXAY CO00¥ U JA0IUX IMJI0JOBUTOE MOTOMCTBO, Ha3bIBAIOTCA. ..
[Monynsiueit

+Bugom

BepHoro oTBeTa HeT

IToCTOAHHO /JeMCTBYHOIIUI UCTOUHUK HAC/IeJCTBEHHOH U3MEHUMBOCTH — 3TO...
Muwurpatymn

+MyTalMOHHBIN MPOLIeCC

N3zonsamus

BepHoro oTBeTa HeT

PeanbHo cyijecTBymonjas, reHeTHUeCKH HeJe/TMMas eJUHNIa OPraHnyecKoro Mupa, - 3To...
+Ilonynanus

Ocobp

Bun

Knacc

Kputepuii Bu/ja, BK/TIOUAKIIUAH B Ce01 COBOKYITHOCTh (DAKTOPOB BHELIHEH CpeJpbl,
COCTaBJIAIOIIMX HEMOCPe/CTBEHHYI0 Cpe/ly 00UTaHHs BH/Q, - 3TO ... KDUTepHil
+32K0/I0ru4ecKum

Ieorpadurueckuii

Mop@donioruueckuii

BepHoro oTBeTa HeT

Bosbiuoi BK/1aj B NOMY/ISIUOHHYI FeHeTHKY BHEC YUEHBIH. ..

H.A. CeseprioB

+C.C. YeTBepuKOB

K.®. Pynwe

A. Auppo

IIporecc HCTOPUKO-3BOTIOLMOHHOTO (opMupoBaHusa GU3UUECKOro THUIIA Ye/I0BeKa,
NMepBOHAYA/ILHOT0 Pa3BUTHS €ro TPYAOBOM AeATe/IbHOCTH, PeYH, a TaK)Ke 00pa30BaHUA
obmecTBa — 3T0...

OHtorenes

duoreHes

+AHTpoOnorexes

MUKpO3BOMOLIUA

IlepBbIM BBE/1 OMHAPHYI0 HOMEHK/IATYPY...

KroBre

ApucroTtenb

I'epogor

+JluHHel

KroBbe OTKPBLL....ccccecunnercenee

+bobliyt0 “13MeHYMBOCTb BHIMEPIINX XKUBOTHBIX
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[Han onpeseneHue Byja

BBén 6uHapHYI0 HOMEHK/IATypy

BBén nonsTHe poga

IlpeacraByieHust 00 U3MeHeHHH U NpeBpaleHuy GopM opraHn3MoB, MPOUCXOXKAEHUH OJHUX
OPraHM3MoOB OT /[PyTHX, — 3TO HalpaB/IeHHe B Pa3BUTHH 0MO/IOTHM HOCUT Ha3BaHMe...
Kpeaumonusm

Teopusi katacTpod

+Tpanchopmuzm

Penykiyionusm

B cucreme JInHHess caMbIM KPYITHBIM TAKCOHOM OBLII. ..
Bun

Popn

Tun

+Knacc

Pa3ButHe npsiMoxoxeHns obecieunBa GaKTopkl...
[BwKy1iasi popma ecTeCcTBeHHOTO 0TOOpa

Pa3BuTHe peun v MbILLIEHUST

MyTalyoHHbIN TPOLecC

CragHblii 00pa3 )Ku3HU

+OcBoboOX/IeHHe BePXHUX KOHEUHOCTe!

B npotepo3orickyio 3py HE cymecrBoBano...
+I1HO3aBpOB

Mezy3

3e/IeHbIX BO/IOPOC/Ien

OakTepwuii

Campble nepBbie ¢poTocuHTe3upyoiue opranu3vMbl HE 00/1agamm cnoco0HOCTBIO. ..
+00pa30BbIBaTh MOJIEKY/ISIPHBIN KMCIOPO,
BOCITPOM3BOUTE ce0e Mo00HBIX

OCYIL[eCTB/ISITE 0OMeH BellleCTBOM C OKpY»Karolieli cpesioit
perumipoBath [JHK

B naneo3oiickyro 3py HE cyimecrBoBaino...
+r0/I0CEMEHHbIX PAaCTeHUU

XBOILIel

3e/IeHbIX BO/IOPOC/Ien

TI7IayHOB

B me3o030iickyto 3py HE cymjecrBoBano...
+aHTpOMOU/I0B

TPEeCMbIKAIOILIUXCST

MJIEKOTTUTAIOLLX

T0JIOBOHOTHUX MOJUTFOCKOB

B apxelickymw 3py HE cymecrBoBaiio...
+0€eCr03BOHOYHBIX )KUBOTHBIX

LhaHeu

aHa3pOOHBIX OaKTepHit

O/IHOK/IETOYHBIX BOZOPOC/IeN

buonos3 HE Bk/rouaer ciejyroiyr0 CTajMio. ..
+BO3HHMKHOBEHHE BbICOKOOPTaHU30BaHHBIX CYILIECTB U3 HE)KMBOU MaTepUn
abuoreHHoe obpa3oBaHHe OHOIOrMYeCKUX MOHOMEPOB
(hopmMupoBaHe MeMOPaHHBIX CTPYKTYP

oOpa3oBaHue OMOIOTUUeCKHX ITOJTUMEPOB

B ueTBepTHUHBIN NepUOJ, KailH030i Ko 3pbl HE BbIMep/IH. ..
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cabse3yObie TUTPBI

11epCTHUCTbIe HOCOPOTH

MaMOHTbI

+YTKOHOCHI

BriMupaHne MHOrMX KpyNHBIX )KUBOTHBIX B KaMH0301cKYy10 3py HE cBs3aHo c...
[leliCTBHeM [IpeBHUX OXOTHUKOB

M3MeHeHHeM Ia30BOro coctaBa aTMochepbl

N0X0J/I0JjaHeM K/MMaTa

+BbDKUTaHUEM JIeCOB

B cocraB armocdepsi aApeBHeit 3emyin HE Bxoaun Tako# ra3 Kak...

MeTaH

amMMaKk

BOZIOPO/,

+030H

B cocraB coBpemenHoi atMocdepbl 3emyin HE BXoAUT TakoM ras Kak...

asor

+BOJI0PO/,

KHCTIOPOZ,

YTJIEKWCIBIY Ta3

Pa3BuTHIO PYyKH KaK OpraHa 4 npo/jyKTa Tpy/ja croco06cTrBoBasio...

r3MeHeHHe (HOpMBbI yeperia

nojpaxaHve

r3MeHeHHe (HOpMbI TPYJHOM KIeTKU

+0CBOOOXK/|eH1e TTepeJHUX KOHEUHOCTel

Kakas (popMa M3MeHUHBOCTH C TOUKH 3PeHHUs IBOJIIOIHOHHBIX U3MEHeHU AB/IAETCH
Haunbos1ee BaxHou o Y. JlapBuny?

Hac/leJCTBEHHast

MoaubUKaI[MOHHast

+ MyTaLMOHHast

COOTHOCUTE/IbHas

KakoBbI 0011116 NpU3HaKu BU/A?

JMCKPeTHOCTh, YUC/IEHHOCTb, UCTOPUYHOCTh

1|e/IOCTHOCTb, YUC/A€HHOCTh, YCTOWUUMUBOCTD

YCTOMUMBOCTb, UCTOPUYHOCTD, UNC/IEHHOCTb

+IMCKPETHOCTb, YUCJIEHHOCTb, 1|e/IOCTHOCTb, YCTOMUMBOCTb, MCTOPUUHOCTD

Kakune KoMOMHauM ABYX Ba)XXKHBIX MIAPaMeTPOB ONpe/le/IAI0T POCT MOy IALii?
pOXK/1aeMoCTh U 00ecrieueHHOCTh THIIei

CMepTHOCTb U MUTpaLIUs

PO’K/1aeMOCThb ¥ pa3Mep TeppUTOPUM, 3aHMMaeMOM Momy/siyei

+POXKJjaeMOCTb U CMEPTHOCTb

Kakas ¢opma ecrectBeHHOro oréopa 0bicTpee npuBeJéT K AuddepeHIuanuy BHYTPH
NOony/JIAMU?

HarpaB/IeHHbIN (JBUKYIIWI) 0TOOD

CTaOMTM3UPY IO

+IM3PYIITUBHBIN (pa3pbIBaIOLHIA)

0TOO0p, 3aBUCUMBII OT TVIOTHOCTU TIOMYJISAL{UN

Kak Ha3bIBaeTcsi nepepa3sBuTHe OPraHoB, 00yC/10B/IeHHOe H3MeHeHHeM BHelllHeH cpebl Win
HapyllleHHeM HOPMaJ/IbHBIX OTHOIIEeHNH (KOppe/siliii) MeXX/ly 4YacTAMH OpraHusma?
apomopdo3

+runepmopdo3

KaTamopo3
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KOHBepreHLus

Kakue opraHbl y )KMBOTHBIX SIB/ISIIOTCSI aHA/IOTUYHBIMH ?
KOHEUHOCTb KPOTa U Me/IBeJIK1

KPbL/Ibsl ITULBI U JIeTy4ell MbIIIN

rJ1a3a JIATYLIKU U MITULBI

+KOHEYHOCTh Me/jBe/isl U JIaCThI THOJIeHS

Kak Ha3bIBaeTcs nepBbId )KMBOU OPraHusM?

KoallepBar

+TIpOOHOHT

TIPOTOOHMOHT

3YKapHoT

JuBeprenuus — 3710:

CXOKJeH1e TIPM3HAKOB B MPOL{eCCe 3BOJIHOLUU

+ pacxoskJeHre NPYU3HaKOB B [IPOL{eCCe SBOJIFOLUU
00BbeIMHEeHVe HeCKOTBKUX TTOMYJISLIUIA B OTHY

nprioOpeTeHre pa3HbIMU TOMY/ILMAMUA OMOXUMHUECKUX Pas/IMIrii
Makpo3Bo/oLHs — 3TO0 MPOoIecc:

+ HaZIBUZIOBBIX TIpeoOpa30BaHUiA

BHYTPUBHUIOBBIX ITpeoOpa30oBaHui

V3MeHeHUsI TeHeTUUeCKOro CoCTaBa MOMyJIsLun
obpa3oBaHHe HOBOT'O BH/IA

I'/1aBHBIe HanpaB/IeHUs BO/IIOLUM OPraHUYecKoro Mupa
apomop¢o3

+ OHOTIOrUYeCKHIA IPOrpecc

W/IN0a AN TaLyst

JiereHepaLyist

IIpu3HaK, XapaKTepHbIi TO/IbKO /i/If APCTBA )XUBOTHBIX, —
JbIxaHre aTMOC(hepHbIM KMC/IOPOJ0M

Gecriosioe pa3MHOXKeHHUe

MHOT'OK/IETOYHOCTh

+ MUTaHUe rOTOBBIMU OPraHUYeCKUMH BellleCTBaMU

Cewms, B 0T/INYHE OT CIIOPbI, IIPe/[CTaBJ/IAeT CO00M
reHepaTUBHYO TIOUKY

BUZIOM3MEHEHHBIN 3a4aTOYHbIM TT00er

+ 3apO/IBILII C 3ar1acoOM IMUTaTe/TbHBIX Bell[eCTB

BereTaTWBHbIN OpraH pa3MHOKEHUsT

Ha3soBure aABuKyLye cH/bI 3BoI0IMHU 110 Y. /lapBuHYy.
Hac/1e/ICTBEHHOCTb, U3MEHYUBOCTb

6opbba 3a cylijecTBOBaHHWe, HAC/Ie/[CTBEHHOCTh

+060opb0a 3a CyljecTBOBaHUe, eCTeCTBEHHBIN 0TOOD, HAC/Ie/[CTBEHHOCTb, U3MEHUHNBOCTh
ecTeCTBeHHbIN 0TOOp U HaC/Ie[ICTBEHHOCTh

IIpuMaTbl NPOU30LI/IH:

OT )XKMBOTHBIX OTPsiZia XUILIHbIE

+OT )XUBOTHBIX OTpsAsa HacekomosiHbIe

OT )KMBOTHBIX OTpsiZia ['pbI3yHBI

OT cyMuaThbIX )KUBOTHBIX

IlepBble NpUMaThl NOSIBU/IMCh:

B Hauase Me30301CKOU 3pbl

+B KOHIle Me3030CKOU 3pbl, 70 MJIH. JIeT Ha3af

B TpeTuHOM nepuoje KatHO30MCKOM 3pbl, 0K0JI0 60 MJIH. JIeT Ha3az,
B yeTBepTHYHOM NepHUO/e KaliHO30MCKOU 3pbl, OKOJI0 1,5 MIIH. J1eT Ha3a/,
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CoBpeMeHHBbIE Ye/I0BeK000pa3Hbie 00e3bAHbI U Ye/I0BEK HMEKT O/THKANIIHUX 00IuX
NpeAKoB:

ABCTpaIONUTEKOB

[Tapamutekos

+/lpyonurekos

Pamanurtekos

MecTo Bo3HUKHOBeHUA poja Homo (uenoBek):

+Adpuka

EBpona

Asug

ABcTpanus

Bo3moxxHas nepexoaHas ¢opMa OT JPHONUTEKOBBIX K aBCTPa/IONNTEKOBbIM:
[Tapanurexku

[Mummanse

I"opunibl

+Pamarnvrexku

Bpewms cynjecTBoBaHNSI aBCTPA/IONUTEKOB:

3—2 MJIH. J1eT Ha3ajl

+5,5-1,5 MJTH. j1eT Ha3af,

14-9 mnH. 1eT Ha3ag

15 MUTH. 1eT Hazaf

JI/I1 aBCTPa/IONUTEKOB XapaKTepHO:

N3roTtaBnvBaay KaMeHHble OpyAusi TpyJa

Kuny B TponmMYecKux Jyiecax

+bb11M TPSIMOXOASIIIIMMU CYI1[eCTBAMU

ITopmep>xuBanu OTrOHBb

IlepBble KAMeHHbIEe OPYAUSA TPyAA U3roTaB/JAMBAJ:

Pamarnurexk

ABCTpaonuTex

+UYesi0BeK yMeJIbli

UYesioBeK NPSAMOXOASILNAN

O01beM Mo3ra ueI0BeKa yMeJIoro:

Ho 600 cm3

+o 850 cm3

Mo 1100 cm3

o 1400 cm3

BepHas noc/ieioBaTe/IbHOCTH OTBETBJ/IHMH Pa3/IMYHBIX MPUMATOB B X0/e BOJIIOLIUM:
+I'n660HBI, OpaHTyTaHbI, TOPU/UIBI, IIIMMITaH3€, PAMAITUTeK, aBCTPAJIONUTEK, YeJIOBEK
OpaHryTtaHbl, TH600HBI, TOPUJIIBI, IITMMIIaH3€, paMarMTekK, aBCTPAIONUTEK, Ue/TIOBEK
I'n660HbBI, OPaHTyTaHbI, IITMMITaH3€e, TOPU/I/IbI, aBCTPAJIONTUTEK, PAMAITUTEK, YeJIOBEK
["opu/inbl, THOO0HBI, OpaHTyTaHbl, IIIMMITaH3€e, aBCTPAJIONTUTEK, PAMAITUTEK, YeJIOBEK

3adaHus Ha MHOXcecmeeHHblil 8blOop:
Bbibepume HeCKonbKO Npasu/ibHbIX 8ApUAHMO8 omeema
OMOpuoI0ruuecKuM AokasareabcrsoM 3poaonuu HE siBnsercs...
pasBUTHe BCeX OPraHU3MOB U3 3UTOThI
+001Mii T/1aH CTPOeHUs! KJIeTKU
TOBTOpEHKe 3TaroB (unoreHe3a Ha IMOPHUOHABEHOMN CTa/IuM Pa3BUTHS XOP/OBbIX
+yHUBepPCa/bHOCTb T€HeTUYeCKOro Koja
ITo Y. /lapBuHY — H3MEHYHBOCTH Y OPraHN3MOB ObIBaeT...
BHELIHA
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BHYTPEHHSIS
+orpeneneHHas

+Heorpe/esieHHast

1jesiecooOpa3Hast

Jloka3zaTe/1bCTBa HCTOPUYECKOr0 Pa3BUTHSA )KUBOU NPUPOABL. ..

+y BCeX OPraHMW3MOB eJJUHbIN MPUHLIUI OMoCcHHTe3a Oeslka U HYKJIEMHOBBIX KUCIOT
abCoIOTHO BCe )KMBbIe OPraHU3Mbl UMEIOT OJJMHAKOBOE CTPOeHHe KJIeTOK
+y BCeX OPraHW3MOB eJJUHbII MPUHLIAIT TeHeTUYeCKOTr0 KOJUPOBaHMUS

BCE OPraHU3MBbI IIOCTPOEHBI U3 OJJTHAKOBBIX OeTKOB

BCE OpraHU3Mbl UMeOT OJJUHAKOBbIN MUHEpabHbIM COCTaB
AHa/IOTHYHBIMH SABJISIIOTCS OPTraHbl. ..

BepXHsisi KOHEYHOCTD YesioBeKa

+KOHEUHOCTh Me/IBeJKH

KPBI/IO JIeTy4eid MBIIIH

+KOHEeYHOCTh KpPOTa

TIJIaBHUK KWTa

ITa/1eoHTO0/I0rHUYeCKUMH A0Ka3aTe/IbCTBAaMH 3BO/TIIOLMY AB/IAIOTCA. ..
CXO/IHBIE 3apPObIIIN

O/IJMHAKOBbIE SHepreThyecKue LUKIbI KIeTOK

+0OKaMeHeBIIIe CTBOJIbI IePEBbEB

+0TrHevYaTKd PaKOBUH

cxoactBo (ayHbl EBpasuu u CeBepHOli AMepUKU

3HaueHueM yuyeHus Y. /lapBuHa AB/IAKTCA. ..

+00bsiCHeHHe BO3HUKHOBEHUSI TIPUCTIOCO0/IEHHOCTH »KUBBIX OPraHU3MOB K BHEIIIHeH cpejie U ee
OTHOCHUTE/IbHBIN XapaKTep

oOHapy>keHHe HOBBIX TTOPO/], )KHBOTHBIX

OTKPBITHE HOBBIX COPTOB PAaCTeHUH

BBe/leHHe B HAYKY TEPMUHA «TIOMYJISL{US»

+pacKpbITHe JBWKYIIUX CHJT IBOTIOLIUU

CBH/IeTe/IbCTBOM 3BOJTIOLIMH CJTYXKarT...

KOHBEPI'eHTbI

+aTaBU3MBbI

aHaJioru

TOMOJIOTH

+pyJUMEHTBI

OTneyaToK ApeBHel NTHIHI APXEONTEPUKCA UMeeT YePThI MPeCMbIKAIIINXCS. ..
CXOZCTBO (hOPMBI F'0JIOBBI

+Hammuure 3y0oB

0/IJMHAKOBOE KOJIMUeCTBO KOCTel

CXO/ICTBO (hOPMBI TYJIOBUII[A

+Ha/mMuue OPIOILHBIX pebep U XBOCTAThIX TTO3BOHKOB

ITox TepMuHOM «O0pb0a 3a cymecrBoBanue» Y. /lapBuH MOHUMAJT. ..
+ycrex ocobu B obecrieueHUM ceOsi TOTOMCTBOM

+OTHOIIIEHHSI OPTaHU3MOB MeX/1y COOOU U YC/IOBUSIMU OKPY KaroIlel cpe/ibl
60pb0Oy MeXxay 0CO0SIMU pa3HBIX BU/IOB 3a CAMKY

OTHOIIIEHUSI THUTIA «XO3STUH-TIapPa3uT»

OTHOIIIEHHUS THUIIA «KEePTBa-XUII[HUK»

Pe3y/ibTaThl €CTECTBEHHOT0 0TOOPa B X0/i€ 3BOJIIOIUH - ITO. ..
+MHoroo6pasue BU/IOB Ha 3emJie

3HauMTesbHas rTubeb OPraHu3MOB

6opbba 3a cylijecTBOBaHHE
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AaKTUBHOE Pa3MHO>KE€HHe OPraHHU3MOB

+TIprCrocob6/IeHHOCTh OPraHU3MOB K KOHKPETHBIM YC/IOBUSIM CYIIeCTBOBAHUS
IIpumepamu apoMop(o30B SAB/ISIOTCA. ..

TIOsIBJIeHYe 3e/IeHOM 3all[UTHOM OKPAaCKH y HaCEeKOMBIX

r3MeHeHHe (HOPMbI TeJla Y PUAOHHBIX PhIO

TipeBpalljeHNe JTUCThEB B Uelly KU

+BO3HUKHOBeHHe (hOTOCHMHTe3a

+TI0sIBJIeHNe YeThbIpeXKaMepHOT0 Cep/iiia Y MJIeKOMUTAIOIIUX

IIpuMepamMu iereHepaluy siBJISIIOTCA. . .

+TI0Tepst KPbL/TbeB MOCTeTbHBIM KJIOTIOM

+UCUe3HOBEHHE JINCThEB Y MOBUIMKH, [TAPA3UTUPYIOIEH Ha IPYTUX PAaCTEHUSIX
TipeBpalljeHNe JTUCTHEB B KOJTFOUKH Y MyCTBIHHBIX ()OPM pacTeHHi

TOSIB/IEHHE BOCKOBOT'O HajleTa Ha JIMCThSX

M3MeHeHUe CBeT/ION OKPaCKH Ha TeMHYI0 Y 0aboueK MPOMBIILIIEHHBIX PalilOHOB OOUTaHUS
OBoJTIOIUSA )KUBOM MPUPO/bI 00yC/I0B/IEHA B3aUMOCBSA3aHHBIM IEHCTBHEM TaKHX (DaKTOPOB
KaK...

+060pb0a 3a Cyl[eCTBOBaHHE U €CTeCTBEHHBIN 0TOOP

TIPUCITOCO0/IeHHOCTh OpPraHr3Ma K cpesie 00UTaHus

Ce30HHbIe U3MEHEHHUsI B TIPUPO/Ie

+Hac/eICTBeHHast U3MeHUHMBOCTh

TUIIEeBbIE CBS3U B OMOTeOoIieHo3e

B pe3y/sibTaTe apomop¢030B 000C00/ISAIOTCA CHCTEMaTHYeCKHe IPYIIbL. ..
BU/IbI

+TUIIBI

ceMelcTBa

+KJIacChbl

OTPSI/IbI

IIpuMepamMu uauoOaAaNTaALMI ABIAIOTCA. ..

obOpa3oBaHle TKaHEeH y paCcTeHUH MPH UX BBIXO/Ie Ha CYIIy

(hopMHUpOBaHME JIETKUX Y TIEPBbIX 36MHOBO/IHBIX

oOpa3oBaHue BOJIOCSHOTO IMOKPOBA Y MJ/IEKOTTATAOIIIX

+mprcrnocobeHus peib K IpUAZOHHOMY 00pa3y XKU3HU

+mprcrocob/ieHrst paCTeHUH K 3aCyIIUIMBOMY K/IMMaTy

Ilyrem nuoajanTanuii BO3HUKAKT CUCTeMaTHYeCKHe IPYMbL. ..

+BU/IbI

1japcTBa

OTPSI/IbI

THUIIBI

+poabl

JI1s1 3BOJIIOI{HOHHOTO MPOLIeCcCa XapaKTePHbI C/IeAYIOLIHe YePThL...
+U3MeHeHHe OPraHU3MOB 10 Mepe U3MEeHEHHs YC/IOBUH Cpe/ibl CyIeCTBOBAaHUS
BbIBe/IeHHE HOBBIX MTOPO/] )KUBOTHBIX

Ta/ieHre CKOPOCTH POCTa

+TI0CTOSIHHOE YCJIO)KHEHHEe OpPraHW3MOB

yMeHbIIIeHe BbDKMBAEMOCTH OPraHU3MOB

OcHOBHbIe HallpaBJ/IeHNUs BO/TIOLMH BH/AA. ..

+apomopdo3

OuosiornuecKuii perpecc

Ouosioruyeckuii mporpecc

alanTaryst

+7ereHepauys
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CnepgcrBuem apomopgo3a siBIAITCA. ..

+yBeJIMueHre YMCJIeHHOCTU

+CHW)KeHHEe CMePTHOCTH

yMeHbllIeHre apearna

CHW)XeHUe BbDKUBaeMOCTH

HEBO3MOXXHOCTD Tlepexo/ia B HOBYIO Cpe/ly 0OUTaHUsI

B pe3ysibTaTte apoMop¢030B 00pa3ylTCs CMCTeMaTHYeCKHe IPYIIbL. ..
Buagpi

+Tunel

CemeticTBa

+Kunaccel

OTpsigbl

Ha nipoucxoxjeHue ue/ioBeKa 0T BbICHINX YeTBEPOPYKHUX 00€3bsIH YKa3bIBA/IH ...
K. JIunuei

+4. [lapBuH

@®. MroJep

A. CesepLioB

+K. Jlamapk

Y 4yesioBeka ymesioro (0AMH U3 3TallOB aHTPOIOreHe3a) 00 OTCYTCTBUU HACTOSIIEeH peun
TOBOPAT CJIeJ[yI0I[He aHATOMHYeCKHe 0COOeHHOCTH. ..

BBICOKHE HaJJOPOBbSI

+0TCYTCTBHE 10I00POZIOYHOTO BBICTYTIA

IIIUPOKHE CKYJIbI

+00/bIIIMe YeTFOCTH

CKOILIeHHBIH /100

IIpsiMox0)KJeHue MPUHEC/I0 Ye/I0BeKY C/ie/lyIoLiyie 0C/I0)KHeHH . ..
+orpaHuueHue ObICTPOTHI MePe/IBUKEHUS

+HeTO/IBUKHBIA KpecTel] YCI0XHUI POJbl

3aMe/IJIU/I0Ch pa3BUTHE HMXKHUX KOHEeUHOCTeN

yBeIUUnIach BO3MOXXHOCTb BHIBUXOB

HapyllX/achk MPOMOPLMOHA/ILHOCTD OT/Ie/IOB Yeperia

J17isi eBpOMeoHAHOM pachl XapaKTepHbI C/ieJlyIolHe MPU3HAKH. ..
LIMPOKOE JIOCKOE JIULI0

+CBeT/IbIA LIBET KOXKU

+CHTbHO BBICTYTIAKOILMM HOC

JKeJITbIN LIBET KOXKU

LIMPOKWH U TJIOCKMI HOC

JI/isi MOHT'0/IOUJHOM Pachl XapaKTepPHbI CJieiyloliie MPU3HaKH. ..
+IIMPOKOe TJIOCKOE JTULI0

+>XKeCcTKue TpsiMble BOIOCHI

+pa3BUTHE TPeTbero BeKa

KypuaBble BOJIOChI

CBeTJIble BOJIOCHI

TEeMHbIM 1[BET KOXKH

B 3Bo/TIOI[UM Ye/I0BeKa B OT/IHYHE OT 3BO/TIOIUHM PACTEeHUI Y )KUBOTHBIX 00J/IBIIYI0 PO/Tb
Urpasm...

+pa3BUTHE MBILIEHUS

+pasBuUTHE peun

6opbba 3a cylijecTBOBaHHE

eCTeCTBeHHbIN 0TOOp

WCKYCCTBeHHBI! 0TOOD
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Biarosaps npsAMOX0XXAeHHIO Yy Ue/I0BeKa NPOU30LILIH CJIeAyIoIye U3MeHeHHUH. ..
+chopMrpoBanachk CBouaTas MpyKMHSALLAs CTomna
+pacIIUpUsICA Ta3
OKperuia KUCThb
Cy3WUJICS KpecTel]
YKpenucs IMo3BOHOYHUK
N3 nepeunc/ieHHBIX HI)Ke MIPUMEPOB NPeAKaMH COBPEMEHHOI'0 Ue/i0BeKa AB/IAITCA. ..
+IIUTEeKaHTPOIIbI
+HeaHJlepTalbLbl
raparnureku
MIPOIUIUOIIUTEKHU
[ pUOIUTeKU
HenocpencTBeHHO 0T APUONMTEKOB IIPOU30LLIH. ..
+pamarnuTeku
TOPWJI/IbI
+aBCTpaIONUTEKU
apXaHTpOIIbI
r000OHBI
K apeBHeHIIUM /110/iSIM OTHOCSTCA. ..
HeaH/iepraser|
+IIUTEeKaHTPOII
+CHUHaHTPOII
KpPOMaHbOHell
raparnurex
YepTaMH CXO/CTBA Ye/I0BEKA H UeI0BeK000Pa3HbIX 00e3bsH SIBIAIOTCA. ..
+CTpoeHue [T03BOHOYHUKA
pasBUTHE MYCKYJIaTypbl
pacrioyioKeHe BHYTPeHHUX OPraHOB
CTpPOeHHe pa3HbIX CUCTEM OpPraHoOB
+Hammure 60PO3/, ¥ U3BU/IMH TOJIOBHOT'O MO3Ta
YTo0 Ha3bIBAETCA IBOTIOIHEN?
W3MEHEeHHs B )KU3HU )KUBOTHBIX M PAaCTEHUU
VHVBH/lya/lbHOE pa3BUTHE OPraHU3MOB
+UCcTOprUYeckoe HeoOpaTHMOe pa3BUTHE OPTaHUYeCKOTO MUPA
+u3MeHeHHe 0cobu
OmKkpbimble mecmoeble 3a0aHusi:
/LlonoaHume
IIpsAMBIM C/1eACTBHEM 00PBOBI 3a CyIIeCTBOBAHHE SIBJISIETCS >
IpasunbHbili omeem: ecmecmeeHHbili ombop
ITponecc ucTopuyecKkoro pasBuTHUA BHU/A, THIA, K/IacCa Ha3bIBaeTCs .
IpasunbHbili omeem: ¢unozeHes
Ha npumepe s3tux nTur ocrpoBa I'asanaroc Y. /lapBuH 3aK/II0UHJI, UTO CyLIleCTBYeT
pacxoXxieHue BU/I0B.
IIpasunbHblli omeem: 8bIOPKU
JJieMeHTapHOM eJUHULIEH 3BO/IIOIUM COTJIACHO CHHTEeTUYEeCKO! TeOPUH 3BO/THOIUHI
ABJIAETCA
IpasunbHbIli omeem: nonyaayus
Ye10BeK 0THOCHTCA K THITY .
IpasunbHbIli omeem: xopooebie
Yen0BeK 0THOCHTCA K KJ/1ACCY
IpasunbHbIli omeem: maekonumarowjue
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Ye10BeK 0THOCUTCA K OTPAAY

IpasunbHbIli Omeem: npumamil

Merto/iMKa IIpoBe/ieHUs1 KOHTPOJIsI

Tabsuija 6

IlapamMeTpbl METOJUKHU

3HayeHUe rapaMeTpa

KonnuecTBo o11eHOK

yeTbIpe

Ha3BaHus o11eHOK

«OT/IMYHO», «XOPOIIIO»,
«YZI0BJIETBOPUTE/IBHO»,
«HeyOOBJIETBOPUTEJIEHO»

[Toporu onjeHOK

CM. KPUTEPUM OLIEHOK

[Ipesen JAUTEILHOCTHA BCETO KOHTPOJIS

15 MUHYT

HOCJ’IE,E[OBEITEJ'ILHOCTL BLI60pa BOIIPOCOB

cayyvaiiHasi

[TpeayiaraeMoe KOIMYeCTBO BOITPOCOB

10

Kpurepuu orieHKH

TectupoBanue npoBoguTcs No 10 ciydaliHbIM BOTIpOCaM M3 KaXKJ0i TeMbl U oLieHrBaeTcsi B 10
OaubHOM cucteMe. EC/ii CTyieHT MpaBW/ILHO OTBeTHII Ha 10 BOMPOCOB, TO OH mosiyuaet 10
6as10B, ecyii Ha 9 BompocoB — 9 6asioB, HO 8 -8, Ha 7-7, Ha 6-6, Ha 5-5. Ecimm npu oTBeTax Ha
TeCTbI CTY/IeHT Tosiyuaet 4 6asia, To Takas paboTa CUMTaeTCsl He 3aUTeHHOM.

-OLleHKa «OT/JIMYHO» BBICTABJISIETCS CTYJI€HTY, eC/Id MPaBUJIbHO U KOPPeKTHO BbInoyHuI 86-100 %
TeCTOBBIX 3a/IaHUM;

-OLIeHKa «XOPOLLIO0» BbICTAB/ISIeTCS CTYIeHTY, eC/IU MPaBUIbHO U KOPPEKTHO BBINOMHU 65 -85 %
TeCTOBBIX 3a/IaHUM;

-OLIeHKa «Y/JOB/IeTBOPUTE/TbHO» BBICTAB/ISIETCS CTYA€HTY, eC/TU MPaBU/IbHO U KOPPEKTHO
BbINOMHWI OT 50 10 65 % TeCTOBbIX 3aZ,aHUM;

-OLleHKa «HeY/I0B/IeTBOPUTE/IbHO» BbICTABJISIETCS CTY[EHTY, eC/TU MTPaBUIbHO U KOPPEKTHO
BbINOHWI OT 0 10 49 % TecToBBIX 3a/JaHUN.

Bornipocskl codeceoBanus mo pasaeny: «Teopusi 3Bo/THOLN»
KonTpo/mpyemble KOMIIOHEHTHI M JIMYHOCTHBIE pe3yiabTarsl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-

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

1. B uem 3ak/rouaeTcs 3BOFOLIMOHU3M?
2. Ha uem 0CHOBBIBarOTCSI COBPEMEHHBIE OBO/bI B M0JIb3Y SBO/FOLIUM?
3. [ToueMy COBpeMeHHYIO TEOPHIO 3BOJIFOLIMY HA3bIBalOT CUHTETUYECKOM U B UeM COCTOMT ee

OTJ/INUMe OT K/IaCCUYeCKoro JapBUHU3Ma?

4 B ueM 3ak/ro4yaeTcs CyL{HOCTb COBPEMEHHOI'0 [TIOHUMAaHUs IIPOUCXOXKeHUS KU3HU?

5 Kakoii Bknag B pa3sutre 6uonoruv BHéEC K. JIuHHeNH?

6. [Touemy crcTemMy KMBOTHBIX U pacTeHUH Jlamapka CUATalOT eCTeCTBeHHOM?

7 Kak Jlamapk petian ripobsiemy " n3amMeHUMBOCTU" U " TIpUcriocobeHHoCcTH"?

8 [JJoKaxnTe C NOMOLIBI0 FeHEeTHUKH HeCOCTOATeNbHOCTh (WM COCTOSITeNbHOCTh) 3aKOHOB
Jlamapka.

9. [TpugymaiiTe TI0 OJHOMY-ZIBa TIpUMepa 00Opa30BaHMs OPraHOB C TOUKM 3peHUs Jlamapka
(>keslaTeNbHO y YKUBOTHBIX U PACTEHUH ).

10. KaxkoBb! nperiocbl/IKU BO3SHUKHOBeHUs yueHus Y. [lapBuHa.

11.  Kak (hopMupoBanvch 3BO/IOLIMOHHBIe BO33peHus Y. [lapBrHa.

12. YTo Takoe UCKYCCTBEHHBIN 0TOOP, MOPOAa, COPT?

13.  Ha ocHoBaHuu yero [lapBuH IpuIlies K BbIBOJY O HAJIMUMM UCKYCCTBEHHOTo 0T6opa?
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14.  OxapakTepu3yiiTe NOHSTHE «HAKalUIMBaroIee AelCTBre 0TOOpa».

15. Kak nmpou3BoAuTCs UCKyCCTBeHHBIN 0TOOp?

16.  YcnoBus, 6/1aronpuUsATCTBYOLME TTPOBEJEHHIO NCKYCCTBEHHOT0 0TOOpa 1o [lapBuHYy.

17. KakoB MexaHW3M T10p0/1000pa3yroiero U coproobpasyrolmero JeiHCTBUSI UCKYCCTBEHHOTO
orbopa.

18. B uem mnposiBisieTCs B3aUMOCBSI3b U3MEHUMBOCTH, HAC/Ie[CTBEHHOCTH U UCKYCCTBEHHOI'O
orbopa.

19. Ha3zoBute hopMbI HCKYCCTBEHHOTO O0TOOPa 110 JlapBUHY.

20. B ueMm oT/iurie BUIOBBIX afjaniTalidii OT OpraHU3MeHHbIX ?

21. BripabaThiBaeT /v BHZ, KakK OHoJiorHUecKkasi CHCTeMa CrieljdaibHble "BHOBLIE afjanTaiyuu’”
WA TIPOCTO a/IaliTalliu OT/Ie/IbHbIX 0C00eli 0Ka3bIBAFOTCS MOJIe3HBIMU JIJ1S BU/[a?

22. MO>KHO /T 5BOJTIOLIMIO OTKCATh KaK MPOLeCC ajanTanuu?

23.  KakoBbI 3aBUCUMOCTH MEX/y eCTeCTBeHHbIM 0TOOPOM U a/]ali TUPOBAaHHOCTHIO?

24, ITepeuncivTe 3Tarbl pa3BUTHUSI OPraHAUECKOTO MUAPA.

25.  HazoBure hopMbl U3MEHUUBOCTH U JlaliTe UX XapaKTePUCTHUKY.

26. Ha3zoBuTe hopMbI eCTeCTBEHHOT0 0TOOPA U TTPUBEANTE TIPUMEPBI.

27.  TlpuBeawTe MpUMeEphI MPHUCIOCOOJIEHHOCTH OpPraHM3Ma K YC/IOBUSM BHELIHEW Cpefibl U
JOKa&KUTe eé OTHOCUTEeTbHOCTb.

28.  KakoBa uctopusi popMUPOBaHUSI TIOHSTHS O BUJIE.

29.  CdopmynupyiiTe coBpeMeHHbIe rpeficTaBaeHus 0 Bue. [laiiTe onpe/iesieHre MOHATHS
"Bug".

30.  KakoBbI OCHOBHbIE CBOWCTBA BU/JJOB U UX OCHOBHbIE KDUTEPHHU.

31. [IpuBefyiTe NOMyY/IALIMOHHYIO CTPYKTYPY BUJA.

32. [Touemy MOMYJISILIM TIPEJCTAB/ISIFOT COOO0M 371eMeHTapHbIe 3BOTIOLIMOHUPYIOLIHEe
CTPYKTYPHbI€ eJJMHHLIbI 3BOJIFOLIMOHHOTO TpoLjecca?

33.  Uro npeactaBnsioT cOO60M BHYTPUBH/IOBBIE TPYIIITMPOBKY - TIO/IBU/IbI, TIOITY/ISL[UH,

Pa3HOBUHOCTH, - TOJILKO 3aUaTKU HOBBIX BUJIOB W/IA 3TO M (DOPMBI CyII[eCTBOBaHHS BU/ja B
TIPUpO/ie, TIPOSIBJIEHHE ero MPUCIOCO0/IeHHs K cpefie 00UTaHus?
34. KakoBa posib pa3HbIx ()OpM U30/SIL[UH B S3BOOL[AN?

35. Yem 3aBepIiiaeTCsi MUKPO3BOJIFOLMOHHBIN MTPOLIeCC?

36.  Ha3zoBuTe OCHOBHBbIE MyTH BU000pa30BaHUs.

37. [Iepeuncivte KpuTepuu BUzA.

38. Kak K. JIuHHeto yanoch foKa3aTh peajibHOCTb M YHUBEPCA/TbHOCTh BHU1A?

39. KakoBo coBpemeHHOe roHrMaHue Buza? [loueMy B HacTosllee BpeMs CyLL[eCTByeT MHOI'O
onpejie/ieHU BUa?

40. Yro omnpezensieT TeMIibl BUZ000pa30BaHus?

41.  Ykaxure B ueM OT/IMYMe Teorpaduueckoro BUA000pa30BaHusi, OT IKOJIOTHUECKOTO.

42.  KakoBa nociefjoBaTe/IbHOCTb BO3HUKHOBEHUS U30JISLIMOHHBIX OaphepOB MPU Pa3/InUHbIX
cnocobax BU000pa3oBaHusi?

43. Kakuie ¢akTOpbl 5BOMIOLIMY UMEIOT 3HaUeHre U KakK OHU [IelCTBYIOT B IIpoLiecce
BUZI000pa30BaHUs?

44. "OBO/MIOLMSA  JKA3HM Ha 3emsle  COMpPOBOXKJanach  Mapajjie/lbHOM  3BOMIOLIMEN
VHUBHlya/IbHOrO pa3BuTus”. Kak Bel 310 noHnmaere?

45. Kak Bbl monumaete npuHumn auddepeHnyanmy v naterpaiyn? OObsSCHUTE OHTOTeHe3 U
(roreHes ¢ MOMOLLBIO 3TUX NPUHLIUIIOB.

46. CpaBHHUTe 3Tarbl OHTOT'eHe3a, Bhl/e/isieMble O0TAHUKAMHU U 300JI0TaMH.

47.  KakoBbl Kap/iHa/bHble MYTH 3BOJIIOLIMY OHTOT€He30B PACTeHUH U )KUBOTHBIX?
48. UT0 3HAUMT " IBOOLIUSA IBOTFOLIUKA " ?

49.  Kak Bbl noHMMaeTe HeOrpaHMYeHHOCTh SBOJTFOL[MOHHOIO Tporecca’?

50. B uem crietivuika 3BOIOLUN paCTeHUI?

51.  HasoBurTe I/1aBHbIe HalpaB/eHUs B 3BOIIOLIH, IPUBEIUTE TIPUMEPHI.
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52.  [auTe omnpefeneHre Makpo- U MUKDPO3BOIIOLMU. KakKOBO COOTHOILLIEHHE MeXy MakKpo- U
MHKPO3BO/TIOL[1el?
53. Ha3oBuTte 3/1eMeHTapHbIe eJUHULIbI, SIBJIEHUS], MaTepUas U (PaKTOPhI IBOTIOLIUU.

54. HaliTe ompegeneHusi aHareHe3a M KiaforeHe3a. EcTb /M pa3HMIla MeXIy STUMH
rporeccamu?

55. YTo BBI 3HaeTe O CKOPOCTH 3BOIOL[MH? KaK Bbl MOHUMaeTe MeXaHU3M BHI000pa30BaHus?
56.  Ob6patruma s 3Bomouusi? [louemy BUIBI yCTOWYMBBEI, KAaKOe 3TO MMeeT 3HaueHue JJis
3BOJIIOLIMK?

57. ITpoucxoauT i1 0Opa3oBaHKe HOBBLIX BH/IOB B COBPEMEHHYIO 3MOXY?

58.  MOKHO /I CYUTATh HOBBIMU BH/,AMU OpPraHu3Mbl, CO3/jaBaeMble TeHHOM U KIIeTOUHOM
WH)XeHepuen?

59.  KakoBa po/ib TeOpHH 3BOJIFOL[MH B OMOJIOTUY U B TIPAKTUYECKOH /IesTeIbHOCTH UeioBeKa,
CBSI3aHHOM C PaCTeHUSIMU U )KUBOTHBIMH?

60. Korga cramm wHTepecoBaTbCsi TIPOMCXOXKAeHWEM uesioBeKa? I[loueMy mpobieMsl
aHTPOTIOTeHe3a 1 pacoreHe3a MPUBJIEKAIOT TaKoe O0JIbIIoe BHUMaHHe ceifyac?

61. B uem 3aktoyaeTcss KOHLEMNLYs XUBOTHOTO MPOUCXOXKAEHUST yenoBeka? MeeT v OHa
Jl0Ka3aTesibCTBa? VI3BeCTHbI /iU ApyrUe (albTepHAaTUBHbIE) KOHLIEMLIUU?

62. Ha3oBute cBolicTBa, N0 KOTOpPbIM uejiOBeKa OTAMYAIOT OT JKMBOTHBIX. MoOryT Jmn
COBpeMeHHbIe UeioBeKooOpa3Hbie 00e3bsiHbI IBOTIOLMOHUPOBATh B CTOPOHY UesioBeKa?

63. KakoBo 3HaueHMe UCKOIaeMbIX OCTAHKOB B U3yUYeHHUU aHTponoreHesa? Kakosa poJib Apyrux
OroIOrMYeCKHX HayK B U3yUeHUU aHTPOToreHe3a?

64. Ha3zoBuTe 0CHOBHBIE 3Tarlbl aHTPONOTreHe3a. MOKHO JIM [TOCTPOUTD 3BOJTFOLIMOHHBIE PS/IbI B
TPUMEHEHUU K YeI0BeKYy?

65. Kakoe 3HaueHve B 3BO/IOLIMM 4Ye/iOBeKa MMeJIO MOSIBJIeHUE TMPAMOXOKEHUs U pa3sBUTHe
r0JIOBHOTO MO3ra?

66. B uewm 3akmouarorcsi ocobenHocty H.habilis, kakoB ero Bo3pacT ¥ MOXKHO /I CUHUTATh €ro
9BOJTIOLMOHHOM JIMHMeW Ha TyTu K H.sapiens?

67. [Mepeunicnure hakTOPHI aHTPOIIOTeHe3a, 06paTHB BHUMaHWe Ha crieriuduyeckue.

68. Korja u Kak ecTecTBeHHbIi OTOOp JelCTBOBa/a B 3BOJIIOLMM uesioBeKa? leHcTByeT /v

ceiiyac ecTeCTBEHHBIM 0TOOD B MOMYJISALMSIX UesioBeKa?
69. KakoBa poJsib Tpyzia B aHTporioreHese?

70. Kak BbI moHMMaeTe 6H0/I0TMYeCKyI0 1 COLMANbHYIO CYIIHOCTh YesioBeKa?

71. EcTb 1 pa3HuLia MexXly TepMUHaMU «BUI» U «paca»? Eciu umeetcs, TO MOKaXKuTe ee Ha
[ByX-Tpex IpumMepax.

72.  llpuBepure CyllecTByIOLIMe Kaaccu(ukauyy pac. HasoBuTe OCHOBHBIe pachl poja

yesioBeueckoro. YTo BK/AAbIBAOT B TMOHSATUSL «CTapble» U «HOBbIe» pachkl? C KaKOW CKOPOCTHEO
TPOMCXOJUT pacoreHes?

73. [Tepeuriciure (¢akTopel pacoreHe3a. B uyem 3ak/miouaeTcs pasauuue B [IeMCTBUU
ecTeCTBEHHOT0 0Tbopa npu BUI000pa30BaHUY U pacoreHese?

74. Cy1ecTByOT /1M «4YUCTbIe» pacbl? B ueM 3ak/irouaeTcss HayuyHas HeCOCTOATE/IbHOCTb
pacuszma?

75. UTO NOHMMAKT TMOJ KOHCTUTYLMOHAaJAbHBIMU TUINaMu Jrofer? Kakve BbI 3Haete
KJ/IaCCU(UKaLMY KOHCTUTYLIMOHAIbHBIX TUIIOB U HACKOIbKO OHU COBEpILIEHHBI?

76. YTo BbI NIOHKMMaeTe MO/, reorpaguueckoil M3MeHUMBOCTBIO YesioBeKa? EcCTb /in pasHuLia

MeX/ly reorpapuueckoi U 5K0JI0TUYeCKOW M3MEeHUMBOCTBIO UeioBeKa?

77.  [aute ompezeneHue TMOHATUSM «aKcelepaljusi» U «CeKY/SpHbIM TpeHA» W TpUBeJUTe
COOTBETCTBYIOLMe [TPUMepBI.

78. He yracuer nu B 6yayijem Bug H. sapiens 1moso6HO ToMy, Kak B XO/ie 3BO/TIOLIAN YTaC/IH
MHOTHMe BU/Ibl IPYTUX JKUBBIX CYILIeCTB?

79.  Kakue Bbl 3HaeTe ruroressl 0 MPOUCXOXKAEHUU )KU3HU Ha 3emiie?

80. B uém CyTb runoressl CaMONPOU3BO/IBHOIO 3apOsKEeHNs JKU3HU?
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81. B uéMm cyTb runoressl raHcriepMun?

82. B uém cyThb ruroTe3sl 6MOXUMHUUYECKOM IBOTIOLIUH?

83. B uéMm cyTb rumnore3b abHOTeHHOTO 3apOXKAEHUS >KU3HU ?

84.  OxapakTepu3yiiTe 3Tall XMMHUECKOH 3BOJIFOL[UH M OMOIOTHUECKUH 3Tall SBOJIIOLIUH.
85. B uém cyTb runoressl IPOUCXOXKAEHUSA YKapuoT?

86. HazoBute ocHOBHbIe TT0/10)KeHus1 Teopuu Y. /lapBuHa.

87. OxapakTepusyiTe BU/J], er0 KpUTEPUH.

88.  [aliTe XxapakTepUCTUKY MOIMY/SLUN U 0XapaKTepu3ylTe reHeTUUeCKH COCTaB
MOMYJISLIUMN.

89.  IlpuBeauTe XxapakTepUCTHKY OOpPBOBI 3a CyllleCTBOBaHHE U 0XapaKTepu3yiiTe ee (hOPMBI.
90.  /[aiiTe XapaKTepUCTHKY ecTeCTBeHHbIM 0TOOp. Kakue ¢hopmbl ecTecTBeHHOTO 0TOOpa BaM
V3BeCTHBI?

91. OxapakTtepu3yiiTe cTaZiii BUZ000pa30BaHus.

92. OxapakTepu3syiiTe MaKpO3BOIIOLUIO.

93. HazoBuTe TUIBI 3BOTIOLIMOHHBIX U3MEHEeHUH.

94, OxapakTepu3yiiTe Iy1aBHbIe HallpaB/IeHUsI SBOTIOLMU OPraHM4ecKoro Mupa.

95. OxapakTepu3yiTe OCHOBHbIE MTyTU SBOJTFOLIUU.

96. OxapakTepusyiiTe MpoLecc UCTOPUUECKOr0 pa3BUTUS OpraHr3Ma

97. OxapakTepu3yiiTe NpoLecC MHAWBUyaJbHOTO pa3BUTHSI OpraH1u3Ma

98.  IlpuBeauTe XapakKTepPUCTUKY KOHBEepPreHLUU U AUBEPreHLUH, B UeM UX CXOZCTBAa U
pasnuus

99. Kak 1u1a 3ostonms mpumMartoB. Ha3oBUTe OCHOBHBIE 3Tarlbl SBOJIFOLIUM YeI0BeKa.

100. B uém CXO/CTBO M pa3/IduKe YejoBeKa U ero O/IMKaHIINX BOTIOIIMOHHBIX POICTBEHHUKOB
W3 )KUBOTHOI'O Mupa?

101. ITpuBeauTe XapakTepUCTHMKY COBPEMEHHOI'O JTara pasBUTHS UesioBeyecTBa.

102. TlpuBejuTe XapakKTepUCTHKY ue/iOBeueCKux pac. B uém omacHOCTb pacusma?

Tabsuria 7
MeTo/1MKa TIPOBe/IEHUs] KOHTPOJISI

[TapameTpbl METOAUKHU

3HayeHue rapaMeTpa

KomuuectBo OLEHOK

yeTbIpe

Hazpanus OLEHOK

«OTJTUYHO», «XOPOIIIO»,
«yIOBJIETBOPUTE/ILHOY,
«HEY/IOBJIETBOPUTEIbHO»

[Toporu oLeHOK

CM. KDUTEPHUH OLIEHOK

[Tpenen AUTETHLHOCTH BCETO KOHTPOJIS

20 MUHYT

I[Tocsie1oBaTe/ILHOCTH BEIOOPA BOTIPOCOB

cayvauHasi

Hpe,qnaraeMoe KOJIM4eCTBO BOIIPOCOB

3

OrjeHKa "OT/IMYHO" CTaBUTCS, €CIM CTY/EHT: TOKa3biBaeT I/Iy0OKOe U TI0JIHOe 3HaHHe U
TOHMMaHUe BCero MporpaMMHOI0 MaTepuara; MoJHOoe TTIOHWMMaHWe CYL[HOCTH pacCMaTpUBaeMbIX
TIOHSITUM, SIBIEHWM M 3aKOHOMEpPHOCTel, Teopul, B3aWMOCBsi3el; yMeeT [aTb TIOJIHbIA U
MpaBW/IbHBI OTBET Ha OCHOBE W3YUEHHOIO0 MaTepuasa; BbIJe/sSTh [JIaBHbIE TOJI0XKeHUs,
CaMOCTOSITe/IHO TIO/ITBEP>KJaTh OTBET KOHKPETHBIMU MpHUMepaMH, (pakTamu; AorycKkaeT He Homee
OZIHOTO HeJJ04éTa, KOTOPbIM CaM MCIIpaBJ/sieT MoC/ie 3aMeuaHusi npernojaBaresis.

OrjeHKa "XOpOII0" CTaBUTCSI, eC/IA CTYZeHT: AA€T MOJIHBIN U NIPaBU/IbHBIA OTBET Ha OCHOBE
W3yUEHHbIX TEOpHM; MaTepuas H3/araeT B OMNpeJeNéHHOW JIOTMYeCKOM MOC/ieloBaTe/TIbHOCTU U
JOTTyCKaeT He3HAUMTe/TbHbIe OIIMOKY 1 HeIOUETHI MPY BOCTIPOM3BEIeHUH U3yUeHHOr0 MaTepuara,
He0Oo/IbIITe HETOYHOCTH TTPY UCTIOIb30BaHWHM HayUHBIX TEDMUHOB WU B BBIBO/IaX, 0000IIEHUSIX U3
HaOJIIO/IeHNH, KOTOpble MOJKET MCIPAaBUTh CaMOCTOSITEIbBHO TIpU  HeOOJIBIIION  TTOMOIIH
TpernojaBaTessl.
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OueHka "y/10B/IeTBOPUTE/IBHO" CTaBUTCS, €C/IU CTY/IeHT: yCBauBaeT OCHOBHOE COZiepyKaHue
yueOHOTO MaTepHuasia, HO HMeeT Ipo0esibl, He TMpPeNnsTCTBYIOIUe JaTbHeUIIeMy YCBOEHUIO
MPOrPaMMHOTO MaTepuasa; M3jaraeT MaTepvan (parMeHTapHO, He BCerja IOC/Ie/[0BAaTe/bHO;
cnabo apryMeHTHpPYeT BBIBOZABI M 000OIeHHUs, [OIMyCKaeT OIMMOKH IMpH UX (OpMYJ/IHMPOBKE; He
WCTONb3yeT B KaueCcTBe ZI0Ka3aTe/bCTBA BBIBO/IBI M 0000IIeHNUsS U3 HAOJIIOJeHNUH, OTBITOB W/IH
JIOTTyCKaeT OIIMOKY TIPY UX U3JI0KeHUH; JaéT HeUETKHe Oorpe/iesieHus TIOHITHH, JOMyCKasi OfHY -
ZiBe TpyOble OIIMOKY.

OueHka "HeyI0OB/IeTBOPUTE/IBHO" CTAaBUTCS, €C/IM CTYJEHT: He yCBauBaeT U He paCKpbIBaeT
OCHOBHOE COJiep)KaHHe MaTepHaja; He 3HaeT WIM He TOHMMaeT 3HAUYWUTe/NbHYI0 4YacTh
TIPOrPaMMHOTO0 MaTrepuana B Iipefiefiax TIOCTaB/IeHHBIX BOIIPOCOB; He JiejlaeT BBIBOJIOB U
0000111eHUH; nMeeT c1abo chopMUPOBaHHbBIE U HEMOJ/IHbIE 3HAHUS, HE YMEeT TIPUMEHSITh UX TIPH
pellleHMA KOHKDeTHBIX BOIMPOCOB, 3ajiau, 3aJaHWii 1o oOpasily; MpU OTBeTe Ha OJWH BOIIPOC
JoryckaeT 0Oosiee ABYX IpyObIX OIIMOOK, KOTOpble He MOYKET HCIPaBUTh Aa)Ke TPU TOMOIIH
TIpero/iaBaTerisi.

Pa3pen 4.
«IKOJIOrUA»
KonTpo/mmpyembie KOMIIOHEHTHI M JIMYHOCTHBIE pe3yabTarthl: 3 3-1, 3-2, 3-3,Y-1, ¥Y-2, ¥-3, B-
1, B-2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, OK-01, OK-02, OK-07

@OoH/ TeCTOBBIX 3a/JaHUM MO paszeny: JKOJ0TUs
Bblbepume o0uH npasuabHbIil 8apuaHm omeema
3a cuet ¢oToCHHTE3a, MPOUCXOAAIIEr0 B K/JIeTKaX PacTeHHi, BCe OpraHu3MbI Ha 3emiie

o0ecrieunBaOTCA

MHUHEePAabHBIMHU COJISIMU

+ KAC/IOpPO/IOM

rOpPMOHaMU

(hepmeHTaMU

Ykaxure 6uornueckui paxkrop:

CBeT

BeTep

+ Bo30OyuTenu 6osie3Hen

rpaj

Y cToHUHMBOCTE GHOIEHO30B OMpe/e/IAeTCs. ..
+BBICOKMM OHOpa3HooOpa3uemM

HU3KUM Oropa3Hoobpasvem

KOPOTKVMH LIeTISIMU TTUTaHHUS

OTCYTCTBHEM MEKITOMY/ISILIMOHHBIX CBsI3€H

I'a3oBas GpyHKIMA )XKUBOTO BellecTBa B 0nocgepe 00yc/10B/IeHa ClIOCOOHOCTHIO OPTaHU3MOB
+TIOT/IOIIATh Y BBIAEATH KUCJIOPO/, YTJIEKUC/IbIH ra3
HaKaryIMBaTh pa3/MyHbIe BelecTBa

obecrieunBaTh IOTOKW SHEPTUU

paspyliaTth 4 nepepabaTbiBaTh OpraHUYecKre OCTaTKU
Ykaxkute abuornueckue (hakTopbl:

+ CBeT
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BO30yuTeM Oose3HeH
MYTyau3M
cumbro3
OcHoBHbIe aTMOC(epHbIe ra3bl — KUC/IOPOJ U a30T — SIBJISIOTCSA Pe3yIbTaTOM By/IKaHUUeCKOU
aKTUBHOCTU 3eMJIv
aHTPOMOTeHHOM JesiTe/IbHOCTH
B3aUMOZeNCTBUsI Orochepbl ¢ KOCMOCOM
+ dYHKI[MOHUPOBAHUSI )KUBOTO BellleCTBa
CB000AHO )XUBYIIWHA OPraHU3M, MUTAKIIUIACS JPYTMMH )XUBOTHBIMHM OPraHU3MaMH,
Ha3bIBaeTCs
CUMOHOHTOM
Tapa3suToM
KOMMEeHCaJIoM
+XHMIHUKOM
TepMHUTBI ¥ )XI'YTHKOBbIE, 00UTaKIIIHe B UX KUIIEYHHKE U Pa3/iaraloijyue KJIeT4aTKy MUy
A0 caxapa, CTyNalT B TeCHbIe B3aMOI0/Ie3Hble B3aUMO/IeHCTBYs, Ha3bIBaeMbIe. ..
aHTUOHO30M
XUL[HAYEeCTBOM
+ cuMOHM030M
rapasuTU3MOM
BuoTuyeckue CBA3M MeX/y JIbBOM U aHTU/IOMON XapaKTepPU3yIOTCS KakK...
+ «XUIHUK-KEePTBa»
«T1apa3uT-X035UH»
«OXOTHHUK-I00bIYa»
«XMITHUK-XHUITHUAK»
B pe3ynbTaTe cpacTaHusi MULe/THA TPHda ¢ KOPHAMM /iepeBa 00pa3yroTcst
rpubHuULIa
+ MHKOpH3a
TJIOZIOBOE TeJIo
HOJKKa rprba
EcTrecTBeHHBIE 3KOCHCTEMBI B OT/IHYHE OT HCKYCCTBEHHBIX. ..
+He CrioCOOHBI K CaMOperyJISIUN
He 3aBUCSAT OT BHEITHUX (haKTOPOB
CIIOCOOHBI K CAMOPETYJISILIAN
HY>KJAIOTCS B YTIPaB/IeHUH CO CTOPOHBI YesloBeKa
Co3jaHHbIe Ye/I0BEeKOM 0HOI1eHO03bI (10151, Cafbl, OTOPOABI) M0 CPABHEHHUIO CO CXOHBIMH C
HUMM MPUPOJHBLIMH OHOLIeH03aMHu (/Iyra, CTelH, ieca) XapaKTepH3yHTCH. ..
BBICOKOM yCTOWUMBOCTBIO
6oraTbiM BUIOBBIM pa3HOOOpa3uemM
+0eJHBIM BU/IOBBIM COCTaBOM
CJI0’KHOM BHJJOBOM CTPYKTYPOU
Bosibmasi yacts B Tponocdepe NPUXOJUTCA HA
YIJIEKUCIBIN Ta3
030H
+a30T
KHCTIOPOZ,
HwxHsst yactb atMocdepbl Ha3bIBAETCS
+Tpornocdepa
roHocdepa
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cTparocdepa

Me3ocdepa

IIpu KaKoM co/iep)KaHNH KHCJI0pPo/a B arMocepe NpeKpamnialTcsi 0CHOBHbIE NPUPO/HbIe
NPOLeCcChl - AbIXaHHUe, TOpeHHe, THHeHne

79%

21%

+16%

1%

HcTouHuKOM 00pa30BaHUsI 030Ha ABJISIETCSA

BOJZIA

YTJIEKWCIBI Ta3

+KUCIopos,

BOZIOPO[,

Y aep)kaHue 3HAaUUTE/IbHOM YacTH TensioBou sHepruu CoJsiHIa y 3¢eMHOM IIOBEePXHOCTH
Ha3bIBaeTcH ...

+«MapHUKOBBIM 3(hPeKToM»

PaJIM0aKTHBHBIM 3arpsi3HeHUueM

paspylueHreM 030HOBOI'O CJIOS

CTUXUHHBIM Oe/ICTBHEM

Ycunenue «napHukKoBoro 3¢exra» MPOUCXOAUT BC/Ie/ICTBHE YBe/THUeHHUsI BLIOPOCOB ...
+ IMOKCH/ia yIJieposia U MeTaHa

KHC/I0pO/ia ¥ BOZSIHBIX NIapOB

asoTa ¥ 030Ha

CBUHLIA U Cepbl

Yrnekuc/blii ra3 Bbijie/isieTcsl B pe3y/ibTare....

tropeHus

(oTocuHTe3a

VCrlapeHus Bjlaru

paspyliLeHusi 030HOBOTO C/I0sT

OCHOBHBIM HCTOYHUKOM aHTPOMNOIreHHbIX 3arpsi3HeHUH ABJIAETCS
TIPOMBIIILJIEHHOCTh

XUMUYecKast

+OKUTaHKe YIJiepo/ico/iepsKalliero ToriMBa

I'mpposHepretuka

ITapHukoBbIi 3()eKT BO3HUKAeET B pe3ybTare ...

HCYe3HOBEHUS TPOITMUeCKUX JIeCOB

+Hapy1eHus r7100aMbHOT0 SHepreTHYeCcKoro OanaHca rjaaHeThl
WCI0/Ib30BaHKS a/IbTePHAaTUBHBIX UCTOUHUKOB SHEPIUU

paspylileHusi 030HOBOTO CJI0sT

TasiHHe BeUHO# MepP3/I0ThI 0y/JeT yCyry0/isiTh MapHUKOBBIN 3((eKT, TaK KaK U3 0TTassBIIHUX
rPyHTOB B armocdepy OyAyT mocTynars ...

+YI/IeKUCIbIN a3 U MeTaH

¢dropuel

OKCH/IbI CEepBI

OKCH/IbI a30Ta

ITo mporHo3aM y4eHbIX, B pe3y/bTaTe NapHUKOBOro 3¢ (peKTa K1MMaT 3eM/Id B TeueHHe
o/mmkanmmx 50 ser ...

CTaHeT YMepeHHO KOHTHHEeHTaIbHbIM

OCTaHeTCsl HeM3MeHHbIM

+ToTensieeT

10X0J/10/jaeT
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Bosble Bcero B pe3y/ibTare aHTPONOT€HHOM /[eATe/IbHOCTH BbIOPAChIBAeTCH ...
(hpeoHoB

3aKKCH a30Ta

+yIr1eK1UC/I0ro rasa

MeTaHa

B pe3yibTaTe napHuKoBoro 3¢ ¢dexra paorpeBaHue HIKHHX C/10eB aTMocepbl
MPOUCXO/MT 3a CYeT...

CepoBo/I0poa

MeTaHa

OKHCJIOB a30Ta

+YIJIeKUC/IOr0 rasa

OCHOBHBIMH HCTOYHMKAMH MOCTYIVIEHUs B aTMOC(epy ra3a MeTaHa AB/ISIOTCA ...
MYCTBIHHA M TOJIyIyCTHIHA

JieCHbIe MaCCHBBI

+00/I0TUCTBIE PaliOHBI

CTeTHbIe paliOHbI

«I1apHukoBbIi 3¢ dexT» - 3TO0...

BO3HHMKHOBeHHe B aTMoc(epe 30H C MOHWKEHHOW KOHL|eHTpaL[1el YI/IeKUCI0ro rasa
pasorpeB aTMOC(epbl 3eM/IH [PU W3Bep>KeHUH BYJIKaHOB

+TIOBBILLIEHUE CPe/IHel TeMIepaTyphl 3a CUeT MOIJIoLIeH sl aTMoC(epoit
vH(pakpacHOro usnyueHuss Harpetoil CosiHLEeM 3eM/u

pa3orpeB MHUpOBOT0 OKeaHa U yBeJTHUeHHe WCTIapeHUs] BOZbI

Hau6osnbias KOHIEHTPALys 030Ha Ha0/II0/jaeTcs B...

Tporocdepe

+cTpaTocdepe

ruapocdepe

Me3ocdepe

O30H B arMocepe o6pa3oBasicsa B pe3y/ibTaTe Npeodpa3oBaHus ..

+KHCIopoia

YTJIEKUCIIOTO Ta3a

MeTaHa

asoTta

O30HOBBIH C/10#1 33/|ep)KUBaeT NPOHMKHOBEHNE K 3eMHOM NMOBEPXHOCTH. ..

+ >KeCTKOr0 yJIbTpahr0/IeTOBOT0 U3TyUeHHsT

MSITKOTO Y/IbTPaH0oIeTOBOr0 U3TyUYeHu st

BU/IMMOW YaCTH CIeKTpa

MH(PAKpPaCHOT0 U3/TyueHUs

®dakTOpoM, OrpaHMYHBAIOIIUM BEPXHUH Npe/ies )XKu3Hu 0uocdepsl, ABIACTCA ...
+ UHTeHCUBHOE y/bTpadroieToBoe U3yueHue

BBLICOKAs TeMIlepaTtypa

BBICOKas! BIa&XKHOCTh

HU3Kasl Temrieparypa

Hau6o0/1ee onmacHbIMH //1f1 Ye/I0BeKa MoC/1e/[CTBUAMHU UCTOIeHUSI 030HOBOI'0 CJI0S1 ABJIAKOTCA
TICUXUYeCKre OTKIOHeHUs

0’KOTM KOXKM U TJ1a3

+paK KOXXU U KaTapakTa IJia3

Hapy1eHus: MeTaboM3Ma

«O30HOBBIE ABIPbI» — 3T0 00/1acTH aTMOC(ephI C 030Ha.

+ MOHWKEHHBIM COZlep>KaHueM

TIOBBIILIEHHBIM COZIep)KaHHEeM
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Pe3KNMH KoeOaHUsIMU COZiepKaHus

TIOCTOSTHHBIM COJlep>KaHueM

Y cyry6/1ienue npo6/1eMbI HCTOIEHHS 030HOBOI'O C/IOS MPOUCXO/UT B CJIEACTBHE ...
+YHUUTOKEHUSI JIeCHbIX MaCCUBOB

3aXOpPOHEeHUs Pa/IM0aKTHBHBIX OTXO/I0B

3a00/1auMBaHUS TEPPUTOPHUIA

WCTOLIleHHs] IPUPOJHBIX PeCypCcoB

Ilpu yBelMueHUH NOTOKA yIbTPa(1o/1eToBbIX ydyeil BC/IeACTBHE Pa3pyLleHNsi 030HOBOI0
/1051 YBe/IMUMBAETCA PUCK 00pa3oBaHusl y IO/l

ajarTaLui

+ pakoBBIX 3a00/1€BaHHIA

O’KHPEeHUsI

JIeroyHbIX 3a00/1eBaHUM

Kom0uHamus cyxux 1 MOKPbBIX 0CK/[€HHH M MOTJIOMIeHUsI KHC/IOT U KHC/I0TO00pa3yloImux
BellecTB BO/TM3H 3eMHOMW NMOBEPXHOCTH WX HA Hell Ha3bIBaKwTCsA (eTcs) ...

+ KHACJIOTHBIMU OCaJIKaMU

TIPOMBII/IEHHBIM CMOTOM

(hoTOXMMHUECKUM CMOTOM

TepMHUUeCKON UHBepCcHen

MakcumasibHasi pa3oBasi U CpeJJHeCyTOUHas Mpe/ie/IbHO J0NyCTUMbIe KOHLIeHTPaluu
yCTaHAB/IMBAKOTCS /A ...

aTMocepHOro Bo3zayxa

BO3/lyXa CTy>KeOHBIX ITOMeIIeHHA

+ BO3/yxa MPOMBII/IEHHBIX 30H

BO3/lyXa KUJIbIX TTOMeLleHUH

JIbIpbI B 030HOBOM (J10€ BiepBbIe ObUTH 00HAPYKeHbI HaJ,

CIIA

Poccuen

+ABcTpanuen

AHrnmen

ITo MHeHMI0 00/ILIIHHCTBA YYEeHBIX, «030HOBbIE ABIPbD» 00Pa3ylTCs B pe3y/bTaTe
QHTPOMOreHHBIX BHIOPOCOB

+(dpeoHoB

JIMOKCH/Ia Cepbl

YTJIeKUCJIOTO Ta3a

MeTaHa

JKuBbIe opraHu3mbl, CO3/JaK0Iye NePBUYHOE OPraHNYecKoe BeleCTBO U3 HeOpraHu4yecKoro,
Ha3bIBAIOTCA ...

+ npoAylieHTaMu

KOHCYMeHTaMH

pefyLieHTaMu

tuTodaramu

PacceuBaromas (pyHKIUs )KHBOT0 BellleCTBA MPOSIB/ISIETCS yepe3 AesATeIbHOCTh
OpraHu3MoB

Tpo(UUeCKyro

+TPaHCIOPTHYO

VH(OPMaLMOHHYIO

KOHL|eHTPALIMOHHYIO0

cpezorpeobpa3yoLyo

K atmocdepHoMy rasy, umeromiee 0MoreHHoe IMPOMCXO0XKAEHHE, OTHOCHTCHL. ..
+yTIeKUCbIN ra3
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OKCH/] Cephl

OKCHJ, a30Ta

BOZIOPO/,

B ¢opvupoBanun KapOOHATHBIX 0Cafi0YHBIX MOPO/] YYaCTBYHOT. ..
+¢opamuHudepsl

PBIOBI

JIMaTOMOBbIe BOZIOPOC/TH

TITUL]BI

K MukpoopraHusmamMm, pa3/jiaraliuM opraHuyeckye BellleCTBa MOUBbI C Bblje/IeHHEM
aMMHaKa, 0THOCATCA. ..

+aMMOHU(PUKATOPbI

JNeHUTPU(HUKATOPBI

HUTPU(UKATOPbI

a30To(hHKCaTOPbI

K MukpooprannzMam, BOCCTaHaB/IMBAKIIMM HUTPUTHI U HUTPATHI A0 MOJIEKY/ISIPHOTO
a30Ta, OTHOCATCA. ..

+1eHUTpU(UKaTOpPbI

aMMOHHU(PUKATOPbI

a30TOUKCaTOPbI

HUTPO(UKATOPbI

K u3Bep)XeHHBIM NOP0O/jaM, ABJIAIIIUMCH HCTOUHMKOM HeopraHuueckoro ¢ocgopa B
KPYroBopoTe, 0THOCATCSL. ..

+araTuThbl

dhochopuTsr

CyJIb(U/BI

KapOOHAThI

K atmMocdepHOMy rasy, umeroiiee 0MoreHHOe MPOMCX0XKAEHHE, OTHOCHTCAL. ..
+Kucmopos

BOZIOPO/,

renmn

aproH

K razoBomy TMIy KPYroBOpoTa BelleCcTB 0THOCHTCS KPYTOBOPOT...

Ccepel

CBHUHLIA

KpeMHHUsI

+a3oTa

K razoBomy THIy KpyroBopoTa BewiecTB 0THOCHTCS KPYTOBOPOT...

BO/Ibl

cephl

dbocdopa

+yraepoza

Pa3nioxeHue opraHuYeCcKUX Bell[eCTB 0 HeOPraHUYeCcKHX B Mpoijecce KPyroBopora
BeIl[eCTB OCYILIeCTB/ISIeTCA. ..

MpoJylieHTaMu

KoHCymeHTamu Il mopsgka

KOHCyMeHTaMHu | mopsizika

+pefyLieHTaMu

K MukpoopranusMaMm, OKHC/IAIOIUM HOHBI aMMOHHUSA A0 HUTPUTA WIH HUTPHUTA /10 HUTPATa,
OTHOCATCA. ..

aMMOHU(UKATOPbI

a30TO(UKCATOPbI
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+HUTPUPUKATOPHI

JeHUTPU(UKATOPBI

OHeprus CoJIHI|Aa CBA3aHa PacTeHUsIMHM B BU/IE...

Cy/b(UTOB

tdhocdopuTos

CU/TUKaTOB

+Topda

CuHTe3 opraHuYecKUX BelleCcTB U3 HeopraHnueckux B NMporecce KPyropopora BellecTB
OCYLIIeCTBJ/IAETCS. ..

KOHCYMeHTaMu

pefyLieHTaMu

netputodaramu

+1ripoayLeHTaMHu

HaumeHbI11eii aKkTUBHOCTHIO BOA000MeHa B KPYroBOpoTe BO/bI OT/IMYAOTCH. ..
aTMocdepHasi Bjiara

peuHble BOJbl

TouUBeHHasl BJlara

+110/1IIpHBIE JIeTHUKHU

K ocajjouHbIM nopopaam, AB/IAIUMCA HCTOUHUKOM Heopranudeckoro ¢ocdopa B
KPYroBopoTe, 0THOCATCSL. ..

+¢ochopuThl

anaTUTbI

CynbpUIBI

KapOOHAThI

Yriepop B BU/ie yI/1eKHC/I0T0 ra3a nocrynaeTr B atmocgepy B mpouecce...
perviMKauyu

+ropeHus

dboTocuHTE3a

dhoTtonuza

K ocapgouHomy THUNy KPYyroBopoTa BeljeCTB 0THOCUTCH KPYrOBOPOT...
dhocdopa

+yriepoja

BO/IBI

KHUC/I0po/ia

B ¢dopmupoBaHuN KPeMHHCTBIX 0Cafi0UHBIX MOPO/| y4aCTBYHOT...
+IMaTOMOBbBIE BOIOPOC/IU

Me/1y3bl

3eJieHbl BOJOPOC/IU

MOJITFOCKA

K cTpaHaMm c 0THOCHTE/TBHO CTa0M/IBHOM JeMorpaduueckou cuTyaluei, 0e3 eCTeCTBEHHOT0
NMPHUPOCTA, OTHOCHTCH. ..

+I'epmanus

Kurait

Arnonus

Tan3anus

K cTpanam c 6bIcTpOpacTymumM Hace/1eHueM OTHOCHTCA ...

+Hnvs

YKpauHa

CILIA

®paHLys
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dakTOopoM cpefbl, 3HAUUTE/ILHO M0/|aB/IeHHBIM, HO IIPO/{0/DKAIIIMM B/IUATH HA
aeMorpadguio cCoBpeMeHHbIX JII/ei, AB/ISAeTCA. ..

+TIMILLeBble PeCcypChl

COJIHeYHas pajyarys

5KTOIapa3uThI

XapakTep pacTUTeIbHOCTU

K ncuepnaeMbIM HEB0300HOBHMBIM pecypcaM OTHOCHTCH. ..
+yroJsib

rnousa

nec

TITULIBI

K Bupy, HaxoasAeMycsi HA TPaHU UCYe3HOBEHMsA, OTHOCHTCA. ..
+aMypCKUW TUTP

OeCKpbI/bIi ro/y0b

CTeJl/IepoBa KOpoBa

VKUK OBIK

K Buay, HaxopasAeMycsi Ha TPaHHU UCYEe3HOBEHHS, OTHOCHTCH. ..
co60b

+PKeripaH

TapIriaH

Moa

K Buay, cnaceHHOMY 4e/I0BeKOM OT BBIMHPAHHUS U CTaBIIMM NPOMbIC/I0BbIM, OTHOCUTCH. ..
+cobosib

rOpHOCTaKn

KabaH

nmca

Ha Teppuropum Xonepckoro 3anoBejHUKa 0XpaHseTCH. ..
+BBIXYXO0J/Ib

cobosib

rara

3y0p

Ha Teppuropun Cuxor3-A/MHCKOr0 3arnoBejfHMKA 0XPaHACTCH. ..
peuHoii 600p

+yCCYypUHCKUM TUTP

Oestblil MeiBe b

Jomazs [IpxeBanbCKoOro

Ha Tepputopun BopoHeXcKoro 3anoBejHIKa 0XpaHsSeTCs. ..
+peuHoii 606p

YCCYPUMCKUI TUTP

BBIXYXOJIb

nowazas [Ip>xeBanbCcKoro

K Buay, HaxopasAeMycsi Ha TPaHU UCYEe3HOBEHHs, OTHOCHTCH. ..
6ecKpbL/IbIi ro/y0b

JTUKUN OBIK

CTeJl/IepoBa KOpoBa

+aMypCKUW TUTP

K Bupy, Mcye3HyBIIeMy 110 BHHe Ye/10BeKa, OTHOCHTCH. ..
BBIXYXOJIb

+/IpOHT

Ou3oH

Aipoda
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K Buay, ucye3HyBuIeMy 10 BHHE Ye/10BeKa, OTHOCHTCH. ..

Aipoda

+TapmnaH

cairak

3y0p

K Buay, cnaceHHOMY 4e/I0BeKOM OT BBIMHPAHHUS U CTaBIIMM NPOMbIC/I0BbIM, OTHOCUTCH. ..
KaMeHHasi KyHHLa

Jiowagb [IprkeBanbCKOro

+peuHoli eBporeiickuii 606p

OesbIii MeBeIb

Ha Teppuropun Kanpanakiuckoro 3anoBejHUKa OXpaHseTcs. ..
co6ob

3y0p

trara

BBIXYXO0JIb

K Buay, cnaceHHOMY 4e/I0BeKOM OT BBIMHUPAaHHUsl, 0THOCUTCH. ..
Apoda

TapIriaH

+0u30H

JoKerpaH

K Buay, cnaceHHOMY 4e/I0OBEKOM OT BHIMUPAHHUSI, 0OTHOCUTCHL. ..
+MOpCKas BblJpa

CTeJl/IepoBa KOpoBa

CephbIil KUT

KaIaaoT

Ha Teppuropumn 3anoBejHuka benosexckas Ilyma oxpansercs...
+3y0p

BBIXYXOJIb

rara

co60b

OfuTaTe/ M MPECHBIX BO/0EMOB He MePeHOCsAIIe 0COIOHEHUSI HA3bIBAKTCH. ..........
+rannodoobl

X1aHO(OObI

KCepohUuIbHbIMU

ruipodoOHBIMU

TepMO(OOBI

KPUOQUIIBI

Kak Ha3bpIBaeTcsi >ku3HeHHas (popMa pacTeHHil, y KOTOPbIX IOYKH BO300HOB/IeHHSA
HaXOJATCSA BBICOKO HaJi TOBEPXHOCTHIO MOYBBI?

+hanepodutbl

Xame(QUTOB

reMUKPUNTO(MUTEI

Kpunrouramu

TepOUTEI

ITonsiTHe 0 OHOIeHO3e B HAYKY BBeJI

B.B. [lokyuaes

3. 3rocc

+K. Mebuyc

B.H. Cykaues

ITepBUYHbIe KOHCYMEHTbI MO/IyUalOT SHEePryi0 U MaTepHaJl /I OCTPOEeHNs CBOero Tesa 3a
(4 [ O
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(oToCHHTe3a U3 HEOPraHWYeCKOro MaTepuarna

repepabOTKH OCTaHKOB YMePILUX KUBOTHBIX U PaCTeHUH

+cueT epepabOTKK OPraHUYECKOTO BeIleCTBa, CO3AaHHOTO MPOAYLIeHTaMU

BCE OTBEThI BEPHBI

K/NIHMMaKCcOM Ha3bIBAOT......ccceeeenneees

OJIHY W3 TIepBbLIX CTa/Iuii MFOO0H CYKI|eCCUU

+COCTOsIHME OKOHUATe/IbHOI'O PABHOBECHSI B X0/le CYKLIeCCUU

peasibHOe COCTOSIHWE SKOCUCTEMbI

BCe OTBETbI BepHbI

OrpaHvuyMBaKIUM (JIMMUTHPYIOLIUM) Ha3bIiBaeTcsa (hakTop, BeJTMUUHA
KOTOPOTO....ccueerueenneens

6/11M3Ka K BBIXO/Y 3a Tpe/ie/bl TOJIePAHTHOCTH

BBIXO/IUT 3a Ipe/ie/ibl HOpMa/IbHOM 30HbI )KU3He/eTelTbHOCTU

+BBIXO/IUT 3a Mpe/ie/ibl ONTUMyMa

HaXO/IUTCS B Mpejie/iax ONTUMyMa

IInmieBast HEmb — 3TO0....cccceeeeennnenee

3aBHCUMOCTb XMILHUKA OT ’KePTBbI

+110C/1eI0BaTeIbHOCTh OPTaHU3MOB B COOOITIeCTBe, KaXK/bIH 3/IEMEHT KOTOPOU SIB/ISIeTCS MUILIeH
JJIs1 CJIeAYIOIIero ieMeHTa

1oC/IeJ0BaTeIbHOCTh MPOXOXK/AEeHHSI TTUILIU T10 MULLeBapUTeTbHOMY TPaKTy
10C/Ie/10BaTe/IbHOCTh XMMAYECKUX peakliii, TPOMCXOSIIMX B MpOLiecce MUTaHUs
ITpouecc 3aKOHOMEPHOH MOC/1e/J0BaTe/IbHOIM CMeHbI OJHUX 0HOreoeH030B JPYruMH
HA3bIBACTCH..coverreeseenees

rOMeoCTa3oM

+cyKueccuen

camoperyJisLuen

apomopdo3oM

Bupbl He nepeHocsIHe W30BITOYHOTO YBIAKHEHUS HA3BIBAIOTCSH.ocovrerereseosnees
ra/uiooobl

X1aHO(}OOBI

+KCepo(pUIbHBIMU

TepMo(dOObI

KPUO(UIIBI

Kak Ha3biBaercs xu3HeHHas1 (opMa pacTeHUH y KOTOPBIX MMOYKH BO300HOB/IEHHS
HaXOJATCSA BBICOKO HaJi IOBEPXHOCTHIO MOYBBI

+hanepoduTbI

Xame(QUTOB

reMUKPUNTO(MUTEI

Kpunrouramu

TepOdUTEI

Canpo¢uTHbIe 0praHu3Mbl, KOTOpPbIe Pa3/iararT Te/ia MOru0IIMX pacTeHui U )KMBOTHBIX, a
TaK)Xe UX NMPWKU3HEeHHbIe BbijeneHus (¢pexkanun, Mmoua), Ha3bIBAIOTCS
NpoAiyLieHTaMu

+penylieHTaMu

TePBUYHBIMA KOHCYMEHTaMU

BTOPUUHBIMU KOHCYMEHTaMHU.

IupKyAAnUs XMMAYEeCKHX 3/1IeMeHTOB a0MO0THUYeCKOro MPOUCX0)KAeHHUsI, KOTOPbIe MOMNa/jaloT
U3 OKpY’)KamlleH cpeAbl B 0PraHM3Mbl U U3 0PraHN3MoOB B OKPY)KaIIYI0 cpefy —
TpaHCIUpaLys

MUHepan3aLus

buotpaHchopmarius
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+0MOTe0XUMHUECKHE 1TUKJTBI.

K geTpuToaraM OTHOCATCH....cccvureervnrenes

MHUKDPOOPTaHHU3MBbI

HacekoMmble

yepBu

+BCe OTBETHI BEPHbI

ABTOTpPO()bI MOTyYAIOT HEOOXOAMMYIO /IS KU3HEAEATETbHOCTH YHEPIHIO.....vceveerceseones
riepepabaTbiBasi OpraHUuecKue BelllecTBa, CHHTe3UPOBaHHbIe JPYTHMU KUBbIMUA OpraHU3MaMU
+TI0T/10111asi COJTHEYHYHO SHEPTHI0 UM UCIO0JIb3Ysl MOTeHLIUMA/IbHYIO SHEPTUI0 HEKOTOPbIX
HEOpPraHUUYeCKHX CoeMHeHNN

rnoejasi AEeTPUT

K 3padmueckum paxkTopam OTHOCATCA....................

TPO/I0/DKUTE/ILHOCTD THSI U HOUU, peibed) MeCTHOCTH

COJIHEYHBIN CBET, TeMIlepaTypa, BIaKHOCTb

+COCTaB ¥ CBOMCTBA MOYB

BepHbIX OTBETOB HeT.

IlepBHUHASA CYKI[@CCHA..coeruuererrrerenns

+TipoLiecc (pOpMUPOBaHUS U Pa3BUTUS SKOCHCTEMbI Ha He3aceJIeHHOM MecCTe
BOCCTaHOBJ/IEHHE 5KOCHCTeMBI, paHee CyllleCTBOBaBIeH Ha orpeesieHHOW TeppUTOPUU
JJIATeTbHBIN TIPOL[eCC aJjanTaljii K HOBBIM YC/IOBUSIM BHELLIHEH cpefibl

3adaHus Ha MHOJCecmeeHHbll 8bI60p
Bbibepume HecKo/bKO npasWibHbIX 8APUAHMO8 0meema
KoHcymeHTaMu AB/IAOTCA. ..
+KOTTBITHbIE
+3eMHOBO/HbIE
1IMaHOOAKTPUU
XeMOOaKTepHUH
3e/ieHble BO/IOPOC/TU
B MuHepanu3anuyu OpraHMYecKUux BelecTB MOYBbI IPUHUMAKT YUYacTHe. ..
+10)KJ €BblE YEPBU
+canpoduTHbIE TPHUOBI
3eMJIEPOMKHU
JTMUUHKY KaIyCTHOM OesisTHKU
OproXOHOTHe MOJUTFOCKU
KimnmakcHoe co001ecTB0 XapaKTepu3yeTcsl. ..
+OTHOCUTE/IbHO MOCTOSTHHOM NPOAYKLIMen
+c6amaHCUPOBAaHHOCTHIO KPYTOBOPOTA BEIIeCTB
60/bIIIM TIPUPOCTOM BHOMAaCChI
HEYCTOWYUBBIMU MEXKTIOMY/IIIIMOHHBIMU CBSI3SIMU
yBeJIM4eHrneM BU/JOBOTO pa3HO0Opasusi
K ¢nykTyanuoHHOMY THIy JUHAMHKHU 3KOCHCTEM OTHOCATCA. ..
+TIOrOJUUHOE M3MeHeHre UHMC/IeHHOCTH TTOMy/ISILAN
+U3MeHeHHe YPOXKalHOCTH CeMsiH Ay0a ueperryaToro
3apacTaHue BojioemMa
BOCCTaHOBJIEHHe Jieca Moc/ie roxkapa
3abonaunBaHue ayra
B cocTaB OHoIleHO03a BXOJAT. ..
+duTorieHos
+300L[eHO03
TUJPOTOT
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spadoTon

K/TUMAaTOII

IIpoaynieHTaMH AB/IAOTCA. ..

+1[HaHobaKTepun

LJISITIOYHBIE TPUOBI

TIJIOCKHe YepBU

BUPYChI TPUIIIA

+cepobakTepun

K cykiieccHOHHOMY TIpoLecCy OTHOCATCAL. ..
+3apacTraHue BogoeMa

+BOCCTaHOBJ/IEHHE Jieca Iocie roykapa
e)KeroiHoe M3MeHeHHe NepBUYHOMN MPOJYKIIMU B 3KOCUCTEME
cMmeHa ¢eHodas Ha MOIMEHHOM JyTy
KOJ1e0aHUs1 YMC/IEHHOCTH JOMUHAHTOB B OMOI[eHO03e
JIrobas 3kocucTema. ..

+XapaKkTepu3yeTcsi TOTOKOM SHEPruH
XapaKTepu3yeTcsi OTCYyTCTBHEM OOMeHa BellleCTB
SIB/ISIETCS 3aKPbITOU

+COCTOUT U3 pa3HbIX 3/IEMEHTOB

COCTOUT U3 OZIMHAKOBBIX 37IEMEHTOB
KoHcymeHTaMu SIBJISIIOTCA. ..

XeMoOaKTepUu

Oypbie BOZOPOCH

MaHO0OaKTpHH

+pacTeHue-TIapa3uT MeTPOB KPeCT
+p>KaBUMHHbBIE TPHOBI

ITpocTpaHCTBeHHasi CTPYKTYpPa 3KOCHCTEM XapaKTepPU3yeTcsl TAKUMH MOHATUAMH KaK...
L[€HOTIOIY JISLUS

CYKLIeCCHsT

+MO03auYHOCTh

+SIpyCHOCTb

sK06romMopda

Buo11eH03bI YCTOHYMBBI €C/TH OHM 00/1aJaK0T. ..
+BBICOKMM OHOpa3HoobOpa3uem

+CJIO)KHBIMU CETSIMU TTUTaHUS

HU3KUM OMOpa3HooOpasvemM

KOPOTKUMH LIeNSIMUA TTUTaHUS

OTCYTCTBHEM MEXITOMY/ISILIMOHHBIX CBsI3eH
BuoreoneHo30M AB/IAITCA. ..

+ToliMeHHast yOpaBa

+COCHSIK JIMIIafHUKOBBIN

aKBapuym

T0J1ypa3pyLleHHbIN NeHb

KOCMHUEeCKHH Kopabiib

K OuoreHHbIM BelieCTBaM OTHOCSITCA. ..
+U3BECTHAKU

+KaMeHHBbIH yToJib

T0/J;3€MHBIe BOJbI

BO/IbI TOPSIUMX UCTOYHHUKOB

TrecyaHble JIOHBI

Hau6o01b1mmii CTOK yrjiepoja MpouCXojAMT B...
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+TOpdsHBIX O0I0TaxX

+1ecax

My CTBIHAX

caBaHHax

CYXOJIO/IbHBIX JIyrax

ITepennoMHBIe IepHOABI B pa3BUTHH 0Ho0chepbl NPOU30IIUIH TOrAQ, KOrja. ..
coZiepyKaHue KMCI0poja COCTaBUIo 0KoIo 1%

+KOHL[eHTpaLus Kuciopoga gocruria 10 %

+TIOSIBUWINCH NTOKPBITOCEMEHHbIEe PaCTeHHUs

TIOSIBUIACH T1ePBble JKUBOTHBIE

TTOSIBU/TUCH T1epBble HACEKOMbIe

Ilpu focTHOKeHUM KOHLIeHTpaluu Kuciaopoja B atmocgepe 10 % ot coBpemeHHOM
CO3/1a/INCh YCIOBHSA JIA. ..

+0CBOEHUs1 OpraHUu3MaMH CyLIH

+o0pa3oBaHus 030Ha

TI0SIB/IeHUs TIePBBIX a9pO0OHBIX OPraHU3MOB

BO3HHUKHOBEHHSI MHOTOK/IETOYHOCTH

Hauasa nporiecca (OoToCHUHTe3a

B cocTaBe ;xuBOro BemecrBa 0uocgepsl mpeod/1a/jal0T TaKue XMMUYECKHe 3/IeMeHThI, KaK...
cepa

KpeMHUH

+Kucmopoj

dochop

+BOJOPOL,

Cpepoo0Opa3yiomiasi pyHKIUsI )KHBOT'0 BellleCTBa MPOSIB/ISAETCA B. ..
yBeJIMUeHUHU e0XUMUYEeCKOU SHepruu

TepeHoCe SHepryy B pe3yJ/ibTaTe MUTPaLUX MITHL]

00pa3oBaHuM 3as1e)Kell TOPIOYHX MCKOTIaeMbIX

+TI0/11ep>KaH|M TlapaMeTPOB MPUPO/HON Cpe/ibl B OTHOCUTEILHO CTaOU/TbHOM COCTOSIHUN
+TIOBBILLIEHUH COJIepKaHUs yTIeKUC/IOro ra3a B IPUIIOUBEHHOM CJI0e aTMOC(ephl
Hawu6osiee cyjecTBeHHYH0 P0oJib B OCYIIeCTB/IEHUH AeCTPYKTUBHOM (PyHKIIMY )KMBOT'0
BellecTBa UrpamwT...

OJIHOKJ/IETOYHbIE BOJJOPOC/IN

+TpuOBI

BBICLLIE paCcTeHUsI

+MUKpPOOPraHr3Mbl

MJIeKOTUTAIOL1e

Ilpu focTHOKeHUM KOHLIeHTpaLuu Kuc1opo/ja B armocgepe 0 % oT coBpeMeHHOM CO3/a/TUCh
yCI10BHSA 4. ..

+0CBOeHUS OpraHU3MaMH CyLIH

+o0pa3oBaHus 030Ha

TOSIBJIEHUS TTePBBIX a9POOHBIX OPraHU3MOB

BO3HHMKHOBEHHSI MHOTOK/IETOUHOCTH

Hayasa rporecca poToCUHTe3a

K 01okocHBIM BeljecTBaM 0uoc(hepbl OTHOCATCA. ..

+TI0UBBI

+OKeaHU4eCcKue BOJbl

JKVBbIE OpPraHu3Mbl

TOpHbIE TIOPO/bI

JKerie3Hble PyZbl

KoHuenTpanonHas (yHKIHA )KMBOI0 BelljeCTBa NMPOABJ/IAETCA B...
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CMeHe 3K0CHCTeM
+yBeJIMUeHUHN re0XUMHUYeCKOW SHEPrUn

+00pa30BaHUM 0CAJJOYHBIX U3BECTHIKOB

CTPOUTEJIbCTBE PAaKOBUH MOJUTFOCKOB

+U3MeHeHHH CO/IeP>KaHusl YIIeKMC/IOoro ra3a B atMocdepe
KoHueHTpannoHHas ()yHKI[Us )KMBOI'0 BellleCTBA MPOSABJISeTC B...
+yBeTMYeHUH COJIeP>KaHUsI TsDKeJIbIX MeTa/lJIOB B TelaX PACTeHUM M0 CPaBHEHUIO C COJep>KaHUueM
VX B TI0YBax

+U3MeHeHHH CO/IeP>KaHusl YIIeKMC/IOro ra3a B atMocdepe

+00pa3oBaHUM 3aJie)Keli TOPIOYMX UCKOTIaeMbIX

rpeobpa3oBaHNU (PU3UKO-XUMUUYECKUX TTapaMeTPOB CPeZibl

TlepeHoCe 3HepPIruM B pe3yJibTaTe MUTPALiUU [ITUL]

OCHOBHBIMH 3HepreTUYeCKUMH pecypcaM B HacTosllee BpeMs SIBJISIIOTCA. ..
+HeTh

BOZOPOZHOE TOIJIUBO

TOp

+ras

OUOTOTUTNBO

B cTpanax JIaTUHCKOW AMEPUKH 0CHOBHBIMH KYJ/JIbTypaMH, Pe00,/1aJalolUMH B MUIEBOM
paLoHe Hace/leHMs], AB/IATCA. ..

TILLIeHULa

puc

+aconb

+0aHaHbI

KYKypy3a

B crpanax FOro-BocTouHoi A31u 0CHOBHBIMH NPOAYKTaMH MUTAHUA, Pe00/1aJal0IUMH B
NUIIeBOM paljiOHe Hace/1eHM s, IB/ISIIOTCA. ..

TILLIeHULIA

rOBsiZIUHA

+puc

KYKypy3a

+MOpPENpPOAYKThI

B Poccuu 0CHOBHBIMM KYJ/IbTYPaMH, MPe00/1afal0iMMH B MUIIEBOM PaljHOHe HaCe/IeHusl,
AABJIAIOTCA. ..

+iIeHua

+KapTodesb

GaHaHBI

60061

KYKypy3a

IToc/ieaCTBUAMU KHUC/TIOTHBIX A0XK/eil SIB/ISIFOTCS. ..

+T0BpeX/IeHre PaCTUTE/IbHOIO TTIOKPOBa

TOsIB/IEHHE 030HOBBIX JbIP

ocy1iieHue 60J10T

yBe/TMYeHUe pacTUTeTbHOM NPOAYKLUU

+13MeHeHre KUCTOTHOCTH TTIOUBBI

OCHOBHBIMH «NNAPHUKOBBIMH ra3aMu» SIBJISIIOTCA. ..

+MeTaH

KUC/IOTHBIE TYMaHbI

KUCJIOPO[,

TMbUTb

+MOKCH/, yriepoja
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ITocne,CTBUAMH HUCTOILEHUS «030HOBOTO C/I051» /ISl Ue/I0BeKa AABJISAKOTCA. ..
yBeMueHue urcia 3aboeBaHuii Ty6epKy/ie3om

TOBBILLIEHHE UMMYHUTETA

TIOBbIILIeHHe BLIpaOOTKY BUTaMuHa [

+yBenrueHue yrciia 3a00/1eBaHUI PAKOM KOXKU
+yBe/iMueHHe urcsia 3a00/ieBaHUi KaTapakTou I/ia3

IlepBble aTOMHBIE 00MOBI ObL/TH COPOIIIEHBI HA TOPOJA. ..
Tokuo

Nokorama

+Haracaku

+Xupocuma

Kuoto

Hau6o1bmmm 0uopa3Hoo0pa3neM OT/IHYAIOTCA. ..
+KopasioBble pUdbI

Tae)XHbIe jieca

TIPECHOBO/IHbIE PEKU

+Tponuyeckue jeca

CaBaHHbI

Hau6oibmmii BK/1a/] B pa3BUTHE «ITAPHUKOBOrO0 3¢¢dekTa» BHOCAT...
+CIIIA

bpa3sunusa

Kuraii

ABcTpanus

+cTtpanbl EBpornbl

K 3HepreTuueckum pecypcam, 00pa3ylIHuMcs B Mponecce KPyroBopoTa yrjiepo/ja B
ouocdepe, oTHOCATCH. ..

+He(Tb

W3BECTHSK

arnaTUThbI

CJIaHLIbI

+TOpd

KpynHeiimmimu MeranojiMucaMy MUpa sIBJISIIOTCAL. ..
Momnpeasnb

+Tokuo

+Hpro-Mopk

Ocso

ITaprx

B «30Hy ro/sioa» B COBpeMeHHOM MHpe BXOAAT CTPAHBbI...
BocTounoii EBporibl

+Adpuku

+H0ro-BocTtouHoli A3uu

3anagHou EBporbl

CeBepHoli AMepUKH

B3aniMo0THOIIEHHUS 110 TUILy KOMMEHCa/In3Ma XapaKTepHbI AJIA...
+/IbBa U TMEH

+KWUTa U YCOHOTUX PAuKOB

BOJIKA U 3aiilja

HOCOpOra U MTHI]

paka-OTIIe/IbHMKA U aKTUHUU

IToBeeHUECKMMH aJanTaliAMH PacTeHUH K 3acyxe sIBJIAIOTCA. ..
+yMeHbllIeHre Ync/a YCThUL]
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CUHTE3 OCMOJIUTOB

+KOpPOTKHUI OHTOTeHe3

pefyKivsi KODHEBOM CUCTeMbI

+TIepexo/i B COCTOsIHYe TUTI00H03a
He#TpanbHBIMHU K /I/IMHE AHS PAaCTeHUAMH SAB/IAIOTCA. ..
+KapTodesb

POXb

ropumiia

TOMar

+IIieHuIa

AHaToMo-Mop¢o1orHuecKUMH afanTalUsAMU PAaCTeHHH K 3aCylIVIMBBIM YC/IOBUAM CPefbl
SIBJISIIOTCAL. ...

+omy1eHHbIe JIUCThS

+TOJICTasi BOCKOBasi KyTHKYJIa

yBerueHue repruo/ia OHTOreHe3a

[IMPOKasi TMCTOBAs T/IaCTUHKA

peyKLIYst KODHeBOM CUCTEeMbI
B3auMO00THOLIEHHSA 110 THITY XMII[HUYECTBA XapaKTepHBbI JJIs. ..
+0epKyTa U MOJIeBKH

TEPMHTOB U OaKTepuii

+B0JIKa U 3aiilja

JTUCBI ¥ 610X

aKyJibl U phIO-TIPHIHTIAI

K 311300X0pHBIM pacTeHUsIM OTHOCATCA. ..
KJ/IeH aMepUKaHCKU

+710TyX 6O/IBILION

+yepezia Tpexpaszie/ibHasi

psibriHa 0OBLIKHOBEHHAst

TIO0JJOPOKHUK OOJIBILION

K cTe6/1eBbIM CYKKY/IEHTaM OTHOCSATCH. ..
+KaKTyC

+Monouau

BOZIOKpac

6a06ab

aznod

K nosie3HOHeHTpa/IbHBIM B3aUMOCBS3:AM (+0) )KMBBIX OPraHu3MOB OTHOCSATCH. ..
+Hax/IeOHUUeCTBO

KOHKYPEHIIUS

+KBapTHUPAHCTBO

cumbro3

Tapa3suTU3M

B3auM00THOLIEHHSA 110 TUITY CKMOH03a XapaKTePHBI JJIAl. ..
+MypaBbeB U T/eu

+pakKa-oTIIe/TlbHUKA U aKTUHUU

JTbBa U THEH

nocs v benku

BOJIKa U 610X

Jns rurpopUTHBHIX pacTeHUi XapaKTepHBL. ..
HEMHOT OUMC/IeHHbIe, PUMOAHSAThIE YCThHLIA
+MHOTOUKC/IEHHBIe, YTTyO/IeHHbIe YCThHUIlA
MeJIK/e, UelllyeBU/IHbIe JIUCTOBbIE MJIaCTUHKU
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MHOTOCJIOUHBIN 3MUIEPMHUC C TOJICTOM KyTHKYJION
+00/blIIMe ¥ TOHKHE JIUCTOBBIE TVIACTUHKU

K rpynne HUTpo(H/IbHBIX pacTeHHil OTHOCATCH. ..
BOZIOKpAC JIATYyIIaunii

e>ka cOopHast

+KparuBa JByJOMHas

+Mapb Oetast

MSITJIUK JIyTOBOM

K B3aumomnoie3HbIM B3aMOCBS3AM (+ +) )KMBBIX OPraHU3MOB OTHOCSTCH. ..
+MyTya/inusm

XUILIHAYECTBO

+cuM6bmo3

KOHKYPeHLUsI

rapasuTusm

+COTpYyAHHUUECTBO

HazemHo-B0o3AyIIHasA cpe/Jja )XM3HU XapaKTepu3yeTcs. ..
TIOCTOSIHCTBOM TeMITepaTypbl BO3AyXa

+HU3KOMW BJIaXKHOCTBIO BO3yXa

+HU3KOM TIJIOTHOCTBIO BO3/yXa

+BBbICOKOM MHTEHCUBHOCTBIO CBeTa

HU3KOU MHTEHCUBHOCTBHIO CBeTa

K rpynmne HeKTOHHBIX OPraHM3MOB OTHOCSTCH. ..
MeZ1y3bl

+KUTHI

ryoku

MOJLTHOCKU

+Ka/jbMaphbl

K rpynmne njiaHKTOHHBIX OPraHU3MOB OTHOCATCH. ..
ryoku

+BeC/JIOHOTMe payku

CKaThbl

+Meny3bl

Jenb(QUHbI

K rpynmne ruipouTHBIX pacTeHHl OTHOCATCAL. ..
BapuaHTbI OTBETOB....................

+3710/ies1 KaHa/iCKast

+KyOBILIKa >KemTast

TI0JIbIHb TOPbKasi

JIAH/TBITIT MalCKUM

3eMJISTHUKA JlecHast

OCHOBHBIMHY NPUHIIUIIAMH B 9)KOHOMHUYECKOM OLleHKe NPUPOAHBIX PeCypCoB AB/SIOTCA
MOJXOABL...

anbTepHaTUBHbBIN

+00bEeKTUBHBIH

PEeHTHbIN

+3aTpaTHbIN

CyOBeKTHUBHBIN

K ncyepniaembIM NpUpPOAHBIM pecypcaM OTHOCATCA. ..
+)KUBOTHBIN MUD

COJIHeYHast SHeprus

SHeprus BeTpa
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+Hezipa

SHeprusi MOPCKUX NPUIUBOB

K B0300HOB/IsIeMbIM IPUPOAHBIM PeCcypcaM OTHOCATCHL. ..
+IIpecHas Boja

+UUCTBIN BO3AYX

MeTa/UInueCcKoe MUHepaabHOe ChbIpbe

HCKOITaeMoe TOIJIMBO

HeMeTa/UIn4eCcKoe MUHepabHOe ChIpbe

K HeB0300HOB/IsIeMbIM NPUPOJAHBIM PecypcaM OTHOCATCH. ..
YHCTBIN BO3AYX

TpecHas BoZia

+MeTa/uIMueCcKoe MUHepabHOe ChIpbe

+1CKOMaemMoe TOIJIMBO

IJI0I0POJHAast [0YBa

K MuHepa/ibHBIM pecypcaM OTHOCSTCH. ..

+pyaHOe ChIpbe

+HepyaHOe ChIpbe

TIPOMBIC/IOBBIE JKUBOTHBIE

reoTepMasbHasi SHeprus

SHeprust MOPCKUX MPUIUBOB

K HencuepnaeMbIM NPpUPOJHBIM pecypcaM OTHOCATCH. ..
pacTUTebHBIN MUD

HeJpa

+3Heprusi MOPCKUX NMPUIUBOB

+Co/THeUHas SHeprus

JKUBOTHBIM MUD

K HencuepnaeMbIM NpUPOJHBIM pecypcaM OTHOCATCH. ..
HCKOMaemoe TOIJIUBO

+3Heprus BeTpa

+3Heprus TeKyuer BOJbI

MeTalJIMueCKoe MUHepaabHOe ChIpbe

HeMeTa/l/In4eCKoe MUHepPabHOe ChIpbe

K 0uos1ornuecKum pecypcam OTHOCATCH. ..

+KYJIbTypHbIE DAaCTeHUs

reoTepMasbHasi SHeprus

SHeprus MOPCKUX MPUIUBOB

HeMeTa/l/InueCcKoe MUHepaabHOe ChIpbe

+TIPOMBIC/IOBBIE )KUBOTHBIE

JlesATe/IbHOCTD N0 00PAIeHHIO C ONTACHBIMH OTXO0AAMHM MO//IEXHT. ..
OrpaHUYeHuI0 Ha TeppuTopuu PO

+BBITIOJIHEHUIO TPeOOBaHMM OXpaHbl 3/J0POBbsI UesloBeKa
+/MLeH3UPOBaHUIO

5KO0JIOTUUEeCKOM IKCIepTr3e

3anpereHuto Ha TeppuTopuu PO

OCHOBHBIMHY NPUHIIUIIAMHU B 9)KOHOMHUYECKOM OLleHKe PUPOAHBIX PeCypCoB AB/SIOTCA
MOAXO/BL...

anbTepHaTUBHbBIN

+00bEKTUBHBIH

PEeHTHBIM

+3aTpaTHbIN

CyOBeKTHUBHBIN
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K B0300HOB/IsIeMbIM IPHPOAHBIM PeCcypcaM OTHOCATCAL. ..

+IIpecHas Boja

+UUCTBIN BO3AYX

MeTalJIMuecKoe MUHepabHOe ChIpbe

HCKOITaeMoe TOIJIMBO

HeMeTa/l/InuecKoe MUHepaabHOe ChIpbe

K MuHepa/ibHBIM pecypcaM OTHOCATCH. ..

+pyJHOe ChIpbe

+HepygHOe ChIpbe

TIPOMBIC/IOBBIE )KUBOTHBIE

reoTepMasbHasi SHeprus

SHeprusi MOPCKUX MPUIMBOB

CBsI3aHHBIH a30T, UCI0/Ib3yeMbIH B 0H0c(epe, 00Pa3yeTCH....c.eevevenrens

+B pe3yJibTaTe CBS3bIBAHUS a30Ta BO3[yXa HEKOTOPLIMU OAKTEPUSIMU 1 CHHe-3eJIeHbIMU
BOZIOPOC/ISIMU

+IIpU I'PO30BLIX pa3psaaax

TIpY CHMHTe3e U3 a30Ta BO3/yXa Ha MTPOMBIIIIEHHbIX NPeIPUATHIX

BCe YTBep)K/leHHsI BePHbI

K napHHKOBBIM ra3aM OTHOCHAT .......cecerseesneee

asoT

+MOKCHU], yrieposa

KHUCJIOPO[,

+MeTaH

ITo pu3nueckuM NPUPOAHBIM YC/I0BUAM BbIJIE/ISIIOT Fe0C(epPbl 3eMJ/IH.....cucerrereneens
+arMmocdepy

+ruzpocdepy

+uTocdepy

ouochepy

Bbi0epuTe XxapaKkTepHbIe 0CO0EHHOCTH MPUCYIIH )KUBOMY BEIIECTBY..cceessresssseoses
+orpoMHast CBOOO/IHast SHePrus

HU3Kasi CBO00/HAasT SHEPTHSI

+BbICOKAasi CKOPOCTb MPOTeKaHHsl XUMUUeCKHX MPOLIeCCOB

HU3Kasi CKOPOCTb MPOTeKaHUsl XMMUUeCKHX MPOLIeCCOB

+CJIararolye ero XMMUUecKre CoeIMHeHMs], TJIaBHENIIIUMH 13 KOTODPBIX SIBISIFOTCS OeJTKy,
YCTOWUMBBI TOJILKO B XKMBBIX OpraHHU3Max

+CylleCcTBYyeT Ha TlaHeTe B (popMe HelpepbIBHOTO uepeioBaHusl TTOKOJIeHUI

+/171s1 HerO XapakTepHO Ha/lMuKMe 3BO/IFOLMOHHOTI0 MpoLecca

[JIsl HeTO XapaKTepHO OTCYTCTBHE 3BOJIFOLIMOHHOIO Tpoliecca

3adaHus Ha ycmaHoeneHue npasuibHOU nocaedosamenbHOCMU
YcmaHosume nocsnedoeamenbHOCMb
Pacnosioxxute 30HbI THAPOOHOChepHI 10 MHTEHCHBHOCTH CBETa HAUMHASA C
HAUMEHBIICH. ..vccerrreresnnnees
1. poTocdepa
3. adboTocdepa
2. nucdorocdepa
IpasunbHbili omeem: 1, 2, 3
PacnosioxuTe B 110C/1ef0BaTeIbHO 30HBI 0H0Cchepbl HAUWHAA C HU3Y:
1. Tportobuocdepa
2. mapabuocdepa
3. 30J10Bast 30Ha
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4. anpTobuocdepa

Ipasunbhbili omgem: 1, 2,4, 3
Pacno/io>kuTe MPpUPOAHBIE 30HBI B MOPSA/IKEe YBe/THYEHHsI BbICOTHI HA/| YDPOBHEM MOPSI:

. TPOTIMYECKUH JieC
. Taura

. TIOJISIPHBIE JTb/IbI

. anbIIUKCKKe JIyTa
. CMeIlIaHHbIH JieC

UGB~ WN =

IpasunbHbili omeem: 1, 5, 2, 4, 3
Pacmo/io)kuTe 30HbI MOPCKOI'O /Ha B MOPS/IKe yBeIMUeHHUs IIyOHHbI:

1. abuccanb

2. batuanb

3. cybnuropanb

4. ynpTpaabuccanb

IpasunbHbili omgem: 3, 2, 1, 4

3adaHus Ha ycmaHoe/ieHue coomseemcmeus

YcmaHosume coomeemcmaue
CooTHecHTe BellleCcTBa U MX XapaKTePUCTHKY:

1) KocHoe BelilecTBO

1) co3gaetcs B 6rocdepe 0fHOBPEMEHHO >KUBBIMU OPraHU3MaMH U
KOCHBIMU TIPOLIeCCaMH, TIPe/ICTaB/Isisi CUCTeMbI IUHAMHUYeCKOT0
DaBHOBECHUs TeX U JIPYTUX

2) buorenHoe

2) co3faetcs ¥ riepepabaThIBaeTCs KU3HBI0, COBOKYITHOCTSIMU JKUBBIX

BellleCTBO OpPraHM3MOB.
3) bruokocHoe 3) COBOKYITHOCTh TeX Bell[eCTB B Orocdepe, B 00pa30BaHHUN KOTOPBIX
BelLleCTBO JKUBBIE OPraHW3Mbl He YYaCTBYIOT

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

CooTHecure:

1) akBabuocdepa

1) 06s1aCcTh MOpel U OKeaHOB

2) mapuHOOHOChepa

2) KOHTHHeHTa/IbHbIe, TJIaBHBIM 00pa30M, TIpeCHbIe BOJbI;

IpasunbHbili omgem: 1-2; 2-1

CooTHecuTe ()YHKIIMM KHBOTI'O BellecTBa 0nocdepsbr:

1) KOHLJeHTpaLMOHHAsA

1) ocy1ecTBsieTcsl 3eJIeHBIMUA PAaCTEHUSIMU, BbIIE/SIFOIIMMU KUC/IOPO/,
B rpoijecce (POTOCHHTE3a, a TAKXXKe BCeMHU PAaCTeHUsIMU U YKUBOTHBIMH,
BbI/IEJISIFOLIMMU YTJIEKUC/IbIN ra3 B pe3y/ibTaTe JbIXaHUsI

2) OMoxXuMHUecKast

2) BbIpaKaeTcsi B XMMUYECKHX MpeBpallleHusX BellleCTB B IpoLjecce
)KU3HeJeaTeIbHOCTU. B pe3y/bTaTe 00pa3yroTcsi CO/IM, OKUC/IbI, HOBbIE
BerlectBa. C JaHHOM (yHKL{MeN CBsA3aHO (POPMUPOBaHHeE Ke/le3HbIX U
MapraHLeBbIX DY/, U3BECTHSIKOB U T.II.

3) 6MoreoXUMHUeCKOMH

3) MpOABJ/IAETCA B CITOCOOHOCTH YKUBBIX OpPraHM3MOB HdKAIlJIMBAThH B

JesiTeTbHOCTU CBOUMIX TeJlax MHOTHe XMMHUUeCcKue 37ieMeHThI (Ha TIepBOM MecTe —
yesioBeKa yT7Iepo/i, CPeJJ METAJIJIOB - KaJIbI[UH
4) razoBast 4) oripe/ienisieTcsi Kak pa3MHOKeHHe, POCT U TepeMellieHre B

MPOCTPaHCTBe KMBOIO BelllecTBa. Bce 3TO MPUBOAUT K KPYTOBOPOTY
XUMHUYEeCKHUX 3JIEMEHTOB B ITPUPO/ie, WX OMOTeHHOW MUrpaLin

5) OKMCIUTEeTbHO-
BOCCTAHOBUTE/TbHAsI

5) cBsizaHa ¢ OMOTeHHOM MUTpaLei aTOMOB, MHOTOKPAaTHO
YCUIUBAIOLLIeNCS 110/} BIUSHUEM XO035IMCTBEHHOU fleATeIbHOCTH
4eJI0BeKa

IpasunbHbili omgem: 1-3; 2-2; 3-5; 4 -1; 5-4
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CooTHecHTe npaBu/a:

1) 'norepa

1) «B mipesenax BUia WK IOCTAaTOYHO OJHOPOHOM IPYIILI O/TM3KHUX BUIOB
JKUBOTHBIE ¢ O0Jiee KPYITHBIMUA Pa3MepaMy Tejla pacripoCTPaHeHbI B 6osiee
XOJIOJTHBIX 00/1aCTSX CBOEro apeasa Wil B TOpax»

2) beprmana

2) «¥Y >KUBOTHBIX, OOUTAIOIINX B O0JIee BIa)KHOM U MPOXJIaZIHOM K/IMMate, 6osiee
TeMHasl [IUTMEeHTAIYsI TeJia»

3) AnneHa

3) «Uem xosi0iHee yCI0BUs B apeasie, TeM KOpoUye KOHEUHOCTH y TeIJIOKPOBHBIX
JKUBOTHBIX U O0Jiee KOPOTKOe 1 KOMMAKTHOe Tesi0. MHOTHe BbICTYTIAkIMe YacTH
Tesia (KOHeYHOCTH, XBOCT, YIIIM) CTAHOBSITCSI TeM MeHbllle ¥ KOPOoUe, a Tejlo TeM

MdCCHBHee, UeM X0JI0JJHee K/IMMaT».

IpasunbHbili omeem: 1-2; 2-1; 3-3

CooTtHecuTe:
1) 3aKOH KOHCTAaHTHOCTH 1) I'ayse
2) 3aKOH KOHKYPEHTHOT0 2) lendopg
WCKJTIOUEeHUSI
3) 3aKOH TOJIEPAHTHOCTHU 3) JInbux
4) 3aKOH MMHUMYyMa 4) BepHazackui
5) TIpaBUJIO THII[eBOMH 5)YuHHUu—03Bap/ie
KOppe/siiuu

IIpasunbHbili omeem: 1-4; 2-1; 3-2; 4 -3; 5-5

CooTHecure:

1) OJVIH BU/J Halla/ldeT Hd BU-’)K€PTBY, KOTOPLIM OH IMHUTAETCA

1) KoHkypeHL st

2) O[IVH B/, - UCTIbIThIBAET yTHeTEHHE POCTa U PAa3MHOKEHUsI, a Apyrou
BU/I, HA3bIBAEMbI UHTUOMTOPOM, TaKUX HEYZ0OCTB HE UMEEeT

2) Heutpanusm

3) oba BH/ja He3aBUCUMBI M He OKa3bIBAIOT JIPYT HA /IPyTra HUKAKOTO
BJTUSTHUSI.

3) XUIIIHUYECTBO

4) KaX/Ibli U3 BUJOB OKa3bIBaeT Ha JIPYroi HebmaronpusTHoe
JerictBue. Buzibl COmepHUYAOT B MOUCKAX MUILU, YKPBITUM, MeCT
K/IaJIKU SIUL] U T. 1.

4) AmMeHcCanu3M

5) KaXk/IbIil U3 BUZI0B MOXKET >KUTb, PACTH U Pa3MHOaTbCs TO/ILKO B
MIPUCYTCTBUM JIPYTOro

5) CoTpyiHUUeCTBO

6) oba Buga 06pa3yrT CO00IIeCTBO, OHO He SIBJISIeTCs 00s13aTeTbHbIM,
TaK KaK KaXX/IbIi BUJ| MOXKET CYIIIeCTBOBATh OT/E/bHO, H30/IMPOBAHHO,
HO >KM3Hb BMECTe UM 000MM MPUHOCHUT T0JIb3Y

6) MyTtyanu3sm

7) OfVH BHJ, TOPMO3UT POCT ¥ Pa3MHOKE€HUE CBOEro X035iIMHa, OT
KOTOPOT'0 HEerocpe/ICTBeHHO U BCeLe/I0 3aBUCUT ero NMUTaHue

7) KommeHcanusm

8) oauH BUA coobIriecTBa — He UMeeT HUKAKOM BBITO/IbI OT
COKUTE/IbCTBA, a IPYroi BU/JI- U3BJIEKaeT MOJb3y

8) [Mapasutusm

IpasunbHbili omgem: 1-3; 2-4; 3-2; 4 -1; 5-6; 6-5; 7-8; 8-7

CooTHecHTe Pa3HOBH/IHOCTH NAPA3UTOB (XMIIHHKOB):

1) moHOaru 1) Hamazar0T Ha OOJIBITIOe YKC/IO0 BUJIOB
2) nonudaru 2) >KUBYT 3a CUET TOJbKO O/IHOTO X03sIMHA
3) onurodaru 3) )KUBYT 3a CUET HeCKOJIbKMX, YacTO OIM3KUX BUIOB

IpasunbHbili omeem: 1-2; 2-1; 3-3;

CooTHecuTe HaMMeHOBaHHe YKO/IOTMYeCKO IPyNbl IOYBEHHBIX 00MTaTe/ el U

npeAcCTBUTE/e
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1) reoGHOHTHI 1) nmoneBast
MBIIITh

2) reopusbl 2) foXK1eBoM
YyepBb

3) reoKCceHbl 3) MaliCKu# XXYK

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

CooTHecuTe onpeesieHHs U UX (HOPMY/IMPOBKY:
1) obsacTh reorpaduueckoro pacrpocTpaHeHus: (TeppUTOPHS WU 1) Apean Buja
akBaTOpHsi) 0cobelt JTaHHOTO BU/Ia BHE 3aBUCUMOCTH OT CTETeHH
MOCTOSTHCTBA UX OOUTaHUs B JaHHON MeCTHOCTH, HO UCKJ/TFOUasi MecTa
C/Iy4alHOT O TIONalaHus (3aHoCa, 3a/1eTa, 3aX0/a, 3arJbiBa U T.I1.) B
coce/iHVe PeTUOHBI.

2) rpaHuIia MeXAy AByMs OHMOLI€eHO3aMH WK Tepexo/iHasi rmosioca (M1 2)

30Ha) MEXXIY CMeKHBIMU (PM3MOHOMUYECKH Pa3TnUUMbIMU OKoJioruyecKas
coo0I1iecTBamMHu. HUIIIA

3) 3TO0 COBOKYITHOCTh (JaKTOPOB Cpe/ibl, B TIpe/iesiax KOTOPbIX 00uTaeT 3) DKOTOH

TOT WIA UHOM BU/J| OPraHU3MOB, €ro MeCTO B TIPUPO/e, B Ipeiesiax KOTO-
pOro JaHHbIM BUJ MOXET CyllleCTBOBaTb HEOIPaHUUEHHO JI0JITO0.

4) MecTO, 3aHHMaemMoe OHOLIEHO30M 4) Tpodurueckuii
YPOBeHb
5) UCTOPUUECKHU CI0XKUBIINECS FPYIIITMPOBKU paCTeHUM, )KUBOTHBIX, 5) buoieHo3

rpyuOOB U MUKPOOPTaHW3MOB, HaCeJISIOIe OTHOCUTETbHO OZJHOPOIHOE
JKU3HEHHOe MPOCTPAHCTBO (YYacTOK CyIlIW WX BOAOeMa)

6) COBOKYITHOCTb OPraHU3MOB, 00beJUHEHHBIX OJJHUM TUIIOM MUTaHUSI U | 6) briom
3aHMMAIOLMX OMpe/ie/ieHHOe T0JI0KEeHKe B MUIIeBOM Lelu.
7) mpypo/iHasi 30Ha WK 00J1acTh C orpe/ie/IeHHbIMU KTMMaTUUeCKUMU 7) Buoton
YCJIOBUSIMH ¥ COOTBETCTBYIOIIMM HaOOPOM ZIOMUHUPYIOLUX BUIOB
pacTeHul U XKUBOTHBIX (’KMUBOe HacesieHue), COCTaB/ISIOIINX
reorpaguueckoe eIMHCTBO.

IpasunbHbili omgem: 1-1; 2-3; 3-2; 4-7; 5-5; 6-4; 7-6

3a0aHusi omKpbIMo20 muna
/lonoanume
Me)xay BepxHel rpaHuieil rponoouocdeps! 1 HIKHell mapabuocdepsl 1eXUT —

IpasunbHbili omgem: 3yduoccepa

Pa3pesn 3k0/10rud, pacCMaTpUBaKIIM B3aMMOOTHOLIEHHsI OT/[e/TbHOr0 OpraHu3mMa (Buaa) c
OKpY)KamlleH cpefoi, Ha3bIBAeTCs -
IIpasuabHblli omeem: aymakono2us
I'panuna mexay /ByMs OHOI[€eHO3aMHU WM MepexoAHast Mosioca (WM 30Ha) Mex/y
CMEXHbIMH (PU3MOHOMHYECKH Pa3IMUUMbIMH CO00IeCTBAMHU Ha3bIBAETCSA

IMpasunbHbIli omeem: 5KOMOH

BHe/peHHre HOBOT0 BH/|a B 3KOCHCTeMY Ha3bIBaeTCs
IIpasunbHbIli omeem: UHMPOOYKYUs

3aK0H MUpaMU/Ibl YHEPTUH TIPHUHA/|/IEXKUT
(8 nose 015 omeema 8gedume hamuauro asmopa)
IpasunbHbili omeem: JIuHOeHMAaH

Tabsuija 8
MeTo/1Ka IIPOBeJeH ST KOHTPOJISI
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[TapameTpbl METOAUKH 3HaueHue rapaMmeTpa

KosmuecTBo 0OL[eHOK yeTbIpe

Ha3Banus orjeHOK «OTJIUYHO», «XOPOILIO»,
«YJIOBJIETBOPUTE/TBHOY,
«HEY/I0BJIETBOPUTE/ILHO»

[Toporu oLieHoK CM. KDUTEPUU OLIEHOK
IIpenen nanTEIbHOCTHA BCEr0 KOHTPOJIS 15 MUHYT
[MTocnegoBaTennbHOCTE BEIOOpA BOTIPOCOB c1yvaiiHas
IIpeniaraeMoe KOJIMUeCTBO BOIIPOCOB 10

Kpurepuu onjeHKu

TectupoBanue npoBoguTcs No 10 ciydaiiHbIM BOTIpOCaM M3 KaXKJ oW TeMbl 1 oLieHrBaeTcsi B 10
OaubHOM cucteMe. Ec/ii CTyieHT MpaBW/IbHO OTBeTHII Ha 10 BOMPOCOB, TO OH mosyuaet 10
6as10B, ecyii Ha 9 BompocoB — 9 6asioB, HO 8 -8, Ha 7-7, Ha 6-6, Ha 5-5. Ecim npu oTBeTax Ha
TEeCTbI CTY/IeHT ToJsiyuaet 4 6asia, To Takasi paboTa CUMTaeTCsl He 3aUTeHHOM.

-OLleHKa «OT/JIMYHO» BBICTABJISIETCS CTYJI€HTY, eC/Id MPaBUJIbHO U KOPPeKTHO BbInoyHuI 86-100 %
TeCTOBBIX 3a/IaHUM;

-OLleHKa «XOPOLLIO0» BbICTAB/ISIeTCS CTYIeHTY, eC/IU [PaBUIbHO U KOPPEKTHO BBINOMHUI 65 -85 %
TeCTOBBIX 3a/IaHUM;

-OLIeHKa «Y/|OB/IeTBOPUTE/IbHO» BBICTABJISIeTCS CTYAEHTY, eC/IM PaBU/IbHO Y KOPPEKTHO
BbINOHWA OT 50 10 65 % TeCTOBbIX 3aZjaHUM;

-OLleHKa «HeY/J0B/IeETBOPUTE/IbHO» BBICTABJISAETCS CTY[EHTY, eC/IU NIPaBUIbHO U KOPPEKTHO
BbINOHWA OT 0 70 49 % TecToBbIX 3a/|JaHUM.

Bonipocsl codecegoBanus mo pasaeny 4: IKoorus
KonTpo/mmpyembie KOMIOHEHTHI M JIMYHOCTHBIE pe3yabTarhl: 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-07

Bompockl cobecejoBaHus TI0 pa3zeny «KOIOTHS

1. [aiite oripesesieHust abMOTHUECKUX U OMOTUUECKUX (haKTOPOB.

2. Kakue rpyrrel 6MoTHUeCKUX U abMOTHUeCKUX (PAaKTOPOB Bbl 3HaeTe?

3. Kakue (akTopsl cpefibl OTHOCATCS K rpyTire 3ahruyeckux, oporpapuueckux?
OxapakTepusyure uX.

4. [aiiTe ornpefjesieHre MOHATHUIO JTUMUTUPYIOLMI (hakTop.

5. Kakue ¢akTopsl 0THOCATCS K (PUTOT€HHBIM?

6. KakoBa crierjuuka /1eficTBUsl 300TeHHbIX ()aKTOPOB?

7. [aitTe onpefieneHre aHTponoreHHoro (pakropa. [lepeuncinTe rpynmnbl aHTPONOTe€HHBIX
(hakTOpOB 1 00BSCHUTE, KaK TPOSIB/ISIETCS UX JeHCTBYE.

8. Kakwue ¢akTopsl Ha3bIBalOTCS TMMUTUPYIOIIUMUA?

9. Ccdopmynupyiite 3akoH MuHMyMa FO. JInbuxa.

10. B uem crietivduka 3akoHa TosiepanTHocTU B. Ilendopga?

11.  [aiiTe omnpe/eneHue MOHATHIO 5KOJIOTMUeCKUi (pakTop?

12.  [laiiTe omnpejiesieHVe TOHSITHIO SKOJIOTHUeCKasl BaJIeHTHOCThb

13.  TlpuBeguTe mpuMepy ajanTariys VIAHKTOHHBIX, HEKTOHHBIX 1 O€HTOCHBIX (hopm

14.  Kakwue 30HbI pa3/IMyaroT B 3aBUCUMOCTH OT TJTyOUHBI?

15. KakoBa 3kooruueckasi pojib B BOloeMax ruipoOMOHTOB — PUIBTPAaTOPOB?

16.  Kak BivsieT HM3Kasi TJIOTHOCTh BO3/[yXa Ha oOuTaresieii BO3AyLIHON Cpefibl?

17. Ha3zoBuTe ra3oBelii cOCTaB BO3/yXa.

18.  HazoBuTe 0cO6eHHOCTH Ha3eMHO-BO3/[YLITHOW Cpe/ibl )KU3HHU.

19. YeM 00yC/IOBIEHO KOTMUECTBO Pa/Ival[|H, JOCTUTArOIIel TTOBEPXHOCTH 3eMJTH?
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20. OT yero 3aBUCUT OCBELLIEHHOCTb Ha ITOBePXHOCTH 3eM/In?

21.  TlpuBepuTe rpuMep ajjanTaljiy pacTeHUN K U30BITKY U HeZJOCTaTKy CBeTa.

22. Kak n3mensieTcst GOTOCMHTE3 B 3aBUCUMOCTH OT MHTEHCHBHOCTH CBeTa?

23.  IlpuBepuTe npuMepsl afanTaliu K TeMIlepaTypHbIM U3MEHeHUsIM y Ha3eMHBbIX
OpraHu3MOB.

24.  Kaxk BauseT XUMU3M (KMC/IOTHOCTb, COJIEBOM Pe)KMM) IIOYB Ha NIOYBEHHbIe OpPraHU3Mbl?

25.  Kakue (akTopbl BAUSIOT Ha (DH3UO0I0TMUECKYI0 JOCTYITHOCTh /IJisl PACTeHu (pru3nuecKoi
BO/IbI TIOUBKI?

26.  IlpuBeguTe npuMepbl KaXKI0M TPYMIbI Mapa3sUTOB: 3KTO- U SHAOIMAPa3UThl; CTallOHAPHbIE
Y BpeMeHHbIe apa3uThl; [IOCTOSTHHbIE U lepuoiuyecKue.

27.  HaszoBuTe OCHOBHBIE 5KO/JIOTMYECKHe aJjanTallui BHYTPEHHUX [1apa3suToB

28. UemM mapasuThl OTJIMYAKOTCS OT Mapa3uTOUA0B?

29.  Ha3zoBure 0COO€HHOCTH M IKOJIOTUYECKHE TTPENMYIIeCTBa Mapa3uToB.

30. [HaiiTe onpejjenieHre TeEpPMUHY MOMY/ISLSA?

31. Kakoe MecCTO 3aHMMaeT TIOMyJsius B 0OIIell WepapXW4ecKoW CHUCTeMe YpOBHEH
OpraHu3aluu >KUBOU MaTepyu?

32. Kakvmu cBoticTBamMH 00/1a/1aeT MOy /TSNS ?

33. Uto Ha3biBaeTcsl AemMorpaduueckiMy XapaKTepUCTUKaMU MOMY/ISLUN ?

34.  Kakue nokasareny XapakTepu3yOT YAC/AeHHOCTb MOMYJIALNAN?

35. [TpuBenuTe BO3pacTHYIO, MOOBYIO U 3TOJIOTMUECKYI0 CTPYKTYPY MOMYJISLIUM.

36. Uro Takoe guHaMMKa nomnyaauuu? Kakoe 3HaueHHWe OHa HMMeeT [ CYLLeCTBOBaHUS
OpraHu3MOB?

37.  Kak nmporcxofuT caMoperyJisiusl YNC/AeHHOCTH MOy IsALnn?

38.  [lanTe XapakTepHUCTUKY KPUBBIX BbDKUBaHUS U KPUBBIX POCTA MOMYJISLIUU.

39.  OOwbsicHUTE, KaKUM 00pa30M 00ecrieurBaeTCsi TOMeoCTa3 MOMyJIsLUHM.

40.  [aiite omipenenieHre OMoleHO3a, O1OTOMA, OrOMa.

41.  Kakue opraHu3Mbl, obuTaroiie B OHMOLIeHO3€e, HAa3bIBAIOTCS JOMUHAHTHBIMU?

42. YeM mpe/icTaB/ieHa BepTUKaIbHAsI CTPYKTypa OuorieHo3a?

43.  Kakwe 3/1eMeHTbI TOPU30HTAIbHOW CTPYKTYPhI OMOIIeHO3a BbI 3HaeTe?

44. Yro Takoe Tpoduueckasi CTpyKTypa OuorieHo3a?

45. UeM MpoAyLIeHThI OTJIMYaOTCSA KOHCYMEHTOB?

46. KakoB uTor fesiTebHOCTH pPe/[yLIeHTOB B OMOIeHOo3e?

47.  Yto Takoe TpOpHUUYEeCKUN YPOBEHb?

48.  Yro Takoe 3K0JIOrMyecKast MIMpaMu/ia, Kakue TUIIbI 9KOJI0OrMYeCKUX NTMpaMuy/, Bbl 3HaeTe?
49.  Yem oripefesnisieTcst MPOAYKTHBHOCTb OUOLIEHO30B?

50.  UYrto Ha3bIBaeTCs YMCTOW NePBUYHOM MPOAYKLIMEN U KaKoe 3HaueHHe OHA UMeeT [/
(YHKLIMOHUPOBaHKS OUO/IOTUUeCKUX CUCTeM?

51. CdopmyupyiiTe 3aKOH NMPaMU/ibl SHEPTUH.

52.  Kak Ha3bIBaeTcsi repexo/{Hasi 30Ha MeXXy /IByMsi OrolieHo3aMu?

53.  [lauTe ompefeneHue 5KOJI0rMUeCKON HUILLIN.

54.  Kakoi yueHblli BB/l TEDMHUH «39KOCUCTEMa»?

55. [MosicHUTe pa3Iuuust MEX/y TTIOHATUSIMU «OUOTEO0LIEHO3» U «IKOCHUCTEMAY.

56.  Kakue ObIBalOT 5KOCHCTEMBI B 3aBUCUMOCTH OT pa3Mepa?

57. IIpuBeuTe IpUMepbl IKOCUCTEM.

58.  Kakue npu3sHaKy NpUCYIIY eCTeCTBEHHbIM 5KOCHCTeMaM?

59. YTo Ha3bIBaeTCs CyKIjeCcCHel, uTo 00yc/iaB/IMBaeT eé BO3HUKHOBeHHe? [IpuBeauTe
NIpYMepBbI CYKL|eCCUH.

60.  Uem nepBrYHas CyKLeCCUSI OTJIMYAETCS OT BTOPUYHOU?

61.  HasoBure OT/IMUUTe/bHbIE TPU3HAKK OHOTe0I|eHO30B U arpoO1oLIeHO30B.

62.  [aiite onpesiesieHre 6rocgepsl.

63.  Kakue cTpyKTypHbIe UacTy Halllel Mj1aHeThl BXOJAT B cocTaB buocgepsl?
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64. KakoBa npoTtspkeHHOCTb 6rocdepb! 3eMi TI0 BepTHKAJTH?

65. KTo siBNIsieTCsl 0CHOBOIIO/IOXKHUKOM yueHHst 0 6ruocdepe?

66.  Oxapakrepu3yiiTe CBOMCTBa U (YHKIMH >KUBOTO BelljecTBa Orocdepsl.

67. [HaiiTe omnpejesieHrst OMOKOCHOTO BeIl[eCTBA TIAaHEeThI.

68.  [auTe onpejeneHUs KOCHOTO BeleCTBa IMJIaHeThl.

69.  [laliTe orpeseneHusi 0MOreHHOTO BeIl[eCTBa M/IAHEeThI.

70. Kak ocy1ecTBisieTcs TOTOK HEPTUH U KPYTOBOPOT BelljecTB B 6uocdepe?

71. KakoBbI OCHOBHBIE 3Tarbl 3BOJIIOLUN OMochephl?

72.  Kak noppa3szensieTcs brocdepa?

73.  Uro Ha3biBaeTCs Hoocdepoil U rouemy repexo/ K Heil Ha 3emMie He OCYILeCTBIISIeTCS?
74.  Yto Takoe buopasHoobpasue?

75.  Ponb pacTeHui U KUBOTHBLIX B Orocdepe 3eMiu.

76.  PacckaxuTe 0 Mepax OXpaHbl PeJIKUX )KUBOTHBIX, IIPUBEIUTEe TIPUMEPbI UX CIaCeHUsI OT
rubenm.

77. Korpa B Poccun Hauanvchk BeCcTUCh KpacHble KHUTU?

78. OpraHu3Mbl, KaKUX KaTeropuii prcka 3aHocsiTcsi B KpacHyro KHUTY?

79.  HaszoBure popmbl OOIIT u galiTe UX XapaKTePUCTHKY.

80. B kakux OOIIT camblii CTpOTrHi OXpaHHbIN PEXKUM?

81. C Kakoii 11e/1bl0 co3zatoTcsi 6rocdepHble 3aroBeHUKN?

82. Korpa u rje 6buti co3ganbl nepsbie OOTIT?

83. HasoBute u3BecTHbIe BaM 3aroBefHUKUA B Poccun.

84. Hasosure usBecTHble BaM 3aka3HUKU B Poccuu.

85.  HasoBuTe M3BeCTHbIe BaM Hal[MOHAJ/IbHbIE TTAPKU Y TTaMATHUKY TTPUPOAbI B Poccuu.

86. Kakwne OOIIT umerorcst B Koctpomckoii o6actu?

87.  KakoBo 3HaueHue OOIIT B pellieHHH 3KOIOrUYeCcKux npobiem?

88. B yem onacHOCTB McuepriaeMoCTH TIPUPOJHBIX peCcypcoB?

89. Kakas B3auMOCB$I3b CyL[eCTBYeT MeX/y CTeleHbI0 MCI0/1b30BaHHsI IPUPOIHBIX PeCypCOB
Y 3arpsi3HeHMeM OKDPY’Karolllel cpefibl?

90. ['po3ut 1 yesioBeueCTBy peCypCHbIN roJIof?

91. KakoBo aHTpornoreHHoe BO3ZieiiCTBUe Ha TUTOCHepy?

92. OxapakTepu3yuTe 3p0O3HIO0 [10YB U NTPUUMHBI €6 BOSHUKHOBEHUS, MOC/Ie[CTBUS.

93. [TpuBeauTe TiprMepbI 6OPHOBI C 3p0O3Ueii TIOUB.

94. HazoBuTe UCTOUHUKU 3arpsi3HEHYs [T0UBBI.

95. UTo Takoe peKy/bTUBALIMA 3eMesb? YKaKUTe eé BU/bI U JTallbl.

96. Kak ocy1iecTB/isitoT 6M0IOTHYECKYHO PeKy/IbTUBALUIO 3eMeb?

97. Yro takoe atMocdepa? CTpoeHHe U XUMUUECKUI COCTaB aTMOC(]epBbl.

98. OxapakTepu3yiTe TpoLieCcChl, TMpOTeKarwllye B arMocdepe: LUPKYJ/SLUS BO3AYIIHBIX
MOTOKOB, CaMOOYHIL[eHe, IePBUYHOE U BTOPUUHOE 3arpsis3HeHs: aTMOC(hephbl.

99. HazoBuTe UCTOUHMKM 3arpsi3HeHHs1 aTMOC(ephl B ropo/iax U CenbCKOW MeCTHOCTH.
100. Ha3zoBuTe rio6anbHbIe IPoOieMbl 3eMHOM aTMOC(hepHI.

101. UTo Takoe 030HOBBIM 3KpaH? B uéMm ero 3HaueHue M KaKOBbI ITyTH COXPaHEHUsI?

102. UTo Takoe CMOT M KaK OH BO3HUKAeT?

103. HazoBute Mepbl 60pbOBI € LIYMOBBIM 3arpsi3HeHUEM.

104. [TpuBearTe OCHOBHBIE METO/bl OUUCTKU OTXO/SAIMX Ta30B MPeATNpUsiTHii (CyXre, MOKpbIe,
j/ieKTpuueckue, abcopOLMOHHbIe, aficOPOIIMOHHbIe, KaTaTUTHUeCKHe, KOHZeHCAl[MOHHbIE).
105. KakoBa poJib 3e/ieHbIX HaCcaX/IeHWH B y/TyullleHMU KauecTBa aTMOC(hepHOro Bo3yxa?
106. KakoBo 3HaueHUe BO/ibl B IPUPO/Ie, IPOMBILIIEHHOCTU U CETbCKOM XO3SIMCTBE?

107. [IprBenuTe faHHbIE O pecypcax IpeCcHbIX BOJ, U XapaKTepe UX pacripefieieHus.

108. [atliTe XapakTepuCTUKY rugpocdepbl 3eMu.

109. Ha3oBuTe UCTOYHUKU 3arpsA3HeHUs BOAHBIX 9KOCUCTEM.

110. B ueM onacHOCTH 3arpsi3HeHUs BOJHBIX peCypCoB?
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111. Ha3zoBwuTe criocoObl yTUINU3AILMN CTOUHBIX BOJ,.

112. OxapakTepu3yiiTe OCHOBHble METO/bl OUMCTKHA CTOYHBIX BOJ, (MeXxaHWuecKue, (U3UKO-
XUMUYECKHe, XUMHUUeCKHe, OMOXUMHUUECKHE).

113. [Touemy He06X0IUMO OXpaHATL O0I0Ta?

114. B ueM cMbIC/T MOJIENTH YCTORYMBOTO pa3BuTHs obIriectBa? IyTu ee peanu3saiuu B Poccuu.
115. Ha3oBuTe 3aziauu CrieliiaJucToOB (300MH)K€HEePOB U BeTepHMHAPHBIX Bpaueil) 10 OXpaHe
TIPUPOJHOM CpeJpbl.

116. OxapakTepu3yiTe TMPUUMHBI TJI00AMBHBIX TIPO0OJIEM Ye/ioBeUecTBa: JAeMOorpadruuecKuit

B3pbIB, COKpall|eHHe TTaXOTHbIX YIOJWi, F0JI0/, U3MEeHeHre K/IMMaTa, 030HOBbIE [bIPbI, KUC/IOTHbIE
TOXKIN.

Tabnwmia 9
MetouKa 1poBeJieHHs1 KOHTPOJIS
IlapameTpbl METOUKH 3HaueHue TrapamMeTpa
KonumuecTBo 011eHOK yeTkIpe
HasBanus orLieHOK «OTJINYHO», «XOPOIIIO»,

«y[IOBJIETBOPUTETLHO»,
«Hey/|0B/IeTBOPUTETbHO»

IToporu orieHOK 20
[Ipepen fIUTEILHOCTH BCEr0 KOHTPOJISt 10 MunyT
[TocnepoBaTenbHOCT BbIOOpA BOMPOCOB c/lyyaiiHas
[IpepnsiaraeMoe KOJIM4eCTBO BOIIPOCOB 3

OneHKa «OT/JIMYHO» CTaBUTCS, eC/IA CTY/IeHT: MOoKa3bIBaeT I7yboKoe 1 MoTHOe 3HaHWe U MOHUMaHue
BCEro TMpOrpaMMHOIO MaTepuasa; I0JHOe TIOHMMaHWe CYIHOCTU pacCMaTpUBAeMbIX TTOHSTUH,
sIBJIEHUI U 3aKOHOMEPHOCTel, Teopuii, B3aMMOCBsI3eii; yMeeT COCTaBUTh IOJIHbIN U MTPaBU/IbHBIN OTBET
Ha OCHOBe M3Y4YeHHOT0 MaTepuasia; BblIe/ISTh T/laBHbIe MOJIOKEeHUSsI, CAMOCTOSITe/IbHO O/ TBEPK/1aTh
OTBeT KOHKDETHBIMH TIPUMepaMH, akTaMu; AOMyCKaeT He Oosiee OHOTO He/OUETa, KOTOPBIM JIErKO
WCTIpaBJIsieT 110 TpeOOBaHUIO TIPeTo/iaBaTessl.

OneHka "xopomio" CTaBUTCS, €CIM CTYZJEHT: JAaéT MOJIHbIM W TMpPaBWIbHBbIMA OTBET Ha OCHOBE
M3yYeHHBIX TeOpWH; JOIMyCKaeT He3HauuTe/bHble OLIMOKM W HeJOYEThI TPU BOCIIPOM3BeJeHUN
M3yUYeHHOT0 MaTepuasa, HeOO/blMe HETOUHOCTH TIPU WCIIO/Ib30BAaHWU HAyYHBIX TEPMHHOB WU B
BbIBO/IaX, O000OIeHUsIX U3 HaOJIIO/|eHUi; MaTepuan U3JjlaraeT B OIpe/eNéHHONW JIOTHYeCcKou
TI0C/Ie/J0BaTeIbHOCTH, TIPU 3TOM JIOMyCKaeT OHY HerpyOyro ommbKy uiv He Gosiee IByX HeJJOUETOB,
KOTOpble MOXXeT HCIIPaBUTh CaMOCTOSITEIbHO TIpU TpebOOBaHMM WM HeOOJBIION TTOMOLLU
Tiperno/jaBaTeJisi.

Onenka "yaoB/IeTBOPUTE/NBHO'" CTAaBUTCH, €C/IU CTYZEHT: yCBavBaeT OCHOBHOE COJepKaHue
yueOHOTO MaTepuasa, HO UMeeT TMpoOesbl, He TPENSTCTBYIOIIME Ja/bHEUIEeMY YCBOEHHUIO
MPOrPpaMMHOTO MaTepuasia; u3JjiaraeT Marepuan parMeHTapHO, He BCer/ia TMocjefoBaTebHO; C/1abo
apryMeHTHUpYeT BbIBOZbLI U 000011jeHUs], J0MyCKaeT OLIMOKY MPU UX (GOPMYIUPOBKe; He UCTIONb3yeT B
KauecTBe /I0Ka3aTe/bCTBa BBIBOJLI U 0000IIeHNs U3 HabJIIOeHUM, OTBITOB MU [IOMYCKAeT OIIMOKH
TIPY MX U3/I0)KeHWH; 1aéT HeUETKYe Oripe/ie/ieHust OHSITUM; I0MyCKasi OJHY - /iBe rpyObie OIMOKY.
OuneHka '"Hey/J0BJ/IeTBOPUTE/JbHO" CTaBUTCS, €C/IM CTYJEHT: He yCBaWBaeT W He pacKpbIBaeT
OCHOBHOE COjlep)KaHHe mMaTepuasa; He 3HaeT WM He TIOHMMaeT 3HauuTe/bHY0 YacTh TPOrpaMMHOTO
Mareprasa B Tpefiesiax TOCTaBIeHHBIX BOTIPOCOB; He Jie/laeT BBIBOJOB U 0000IIeHMid; nMeeT €1abo
cchopMHpOBaHHbIe U HeT0J/IHbIe 3HaHKs1, He yMeeT IMTPUMEeHSITh UX MPU pellileHUH KOHKPeTHBIX BOTIPOCOB,
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3a71a4, 3aZiaHuil 1Mo oOpasily; TPy OTBeTe Ha OJWH BOMPOC AOMyCKaeT Oosiee [BYX rpyObIX OIMIMOOK,
KOTOpbIe He MOKEeT MCIIPaBUTh Jjayke TIPH MTOMOIIIH ITperofiaBaTerisi.

Pa3pen 5. buosiorus B xKM3HU

KoHTpo/mMpyeMble KOMIIOHEHThI ¥ JIMYHOCTHBIE pe3ysbTarhl: 3 3-1, 3-2, ¥Y-1, B-1 JIPo 4, JIPo

L=

SR

©®

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

27.

28.

29.

30.

5, OK-01, OK-02, OK-07
Bomnpock! cobeceioBanust 110 pa3zeny «bBUoIoOTHs B )KU3HK»

PackpoiiTe CyTb B3aUMO/IeMCTBUS TIPUPO/BI U 00IIIeCTBa.

KakoBo 3HaueHve UMeIOT BUPYChI B )KU3HU YesloBeKa?

Kakuie ObIBafOT BUTaMHHBI M KAKOBA UX POJIb B OPraHU3Me uejioBeKa?

B uem cyTh mpouecca CTpOeHHs U [ieJIeHHs] KJIeTKM U KakKOBO 3TO HMMeeT 3HaueHue B
CTapeHWy OpraHusMa.

Ha3zoBuTe pa3HOBHIHOCTH TIOYBEHHBIX OaKTepUid, M KAKOBO UX 3HaUEHUeE /IS ueioBeKa.
Kakoe 3HaueHue OHMOIOTMYECKH aKTUBHBIX BEIL[eCTB?

Oxapakrepu3yiTe Mpolecc OHOJOTMUeCKOro OKHC/IeHWS U KaKoe ero IpakTUYecKoe
3HaueHwue.

Kakoe 3HaueHve UMeIOT MUTpaLX JKUBOTHBIX.

[MaiiTe XapakTepuCTUKy OefKaM: XWMHUECKUHd COCTaB, CBOWCTBA W 3HaueHWe [yisi
Yyesi0BeuyeCcKoro OpraHusMa.

Oco06eHHOCTH MPAKTUYeCKOT0 TIPUMeHEeHHUsT BOJOPOC/IeH.

Kakoe 3HaueHue reHeTUKU B )KU3HU Yesl0BeKa?

Kakoe 3HaueHve nMeeT KpyroBOpOT BeLLeCTB B [IPUPO/E U B )KU3HEeesITeIbHOCTH UeoBeKa?
Kakast posib 1eKapCTBeHHBIX paCTeHUH B KU3HU YesloBeKa?

PackpotiTe 0cO6€HHOCTH pa3pabOTKH 1 U3TrOTOBJIEHHS] TPAHCT€HHBIX TIPOYKTOB.
OxapakTepu3yiTe HacIeCTBeHHbIe O0Ie3HU UesloBeKa: TPeOChITKA BO3HUKHOBEHHSI.
KakoBo 3HaueHMe ceneKkiMy OpraHu3mMoB?

CyTb TeHHOU WH)KeHePHH U ee OCHOBHBIE TTPO0JIEMBI.

B ueM Cy1IHOCTb KJIOHUPOBAHUA?

[TpuBeauTE TIPUMEPHLI COBPEMEHHBIX OMOTEXHOJIOTHIA.

[TpuBeauTe XapaKTEPUCTHUKY OMOPUTMOB UeI0BeKa.

[IpuBeyTe XapakKTepPUCTUKY PeJKUX Y MCUYe3arolIUX BU/IOB MITHUL].

[TpuBerTe IpUMeEPHI U XapaKTePUCTUKY pacTeHUM, 3aHeCeHHble B KpacHy0 KHUTY.

Kakue >KMBOTHbIe HAXOASTCSI HAa TPaHU MCYe3HOBEHUSI.

Kakue cCyiecTBylOT Mpo@uiakTUUecKue MeporpusTUsl /s COXpaHeHWs! 3/10POBbs
yesioBeka. OxapakTepusyure ux.

KakoBo B0o3/ieiiCcTBHE yesioBeKa Ha MPUPOAY Ha Pa3/IMYHbIX STaraxX pa3sBUTUS
Yesi0BeYeCKoro obiecTra?

OxapakTepu3yuTe BAUSTHUE OKPY’Karollleld Cpe/ibl U ee 3arpsi3HeHUs Ha pa3BUTHe
OpraHu3MOB.

OxapakTepu3yiTe B/IUSTHUE KyPeHUsi, yIIOTPeOIeH s alKoro/isi U HADKOTHKOB POAUTEISIMU
Ha SMOpHOHaNIbHOe pa3BUTHe peOeHKa.

Kak M0>KHO MOBBICUTb TIPOAYKTUBHOCTH (POTOCUHTE3a B UCKYCCTBEHHBIX IKO/IOTHYECKUX
cucremMax?

B uéM CyTb paljuoHaIbHOTO UCTIO/B30BAHUS U OXpaHbl He BO30OHOB/ISIEMBIX TTPUPOJHBIX
pecypcoB (Ha KOHKPeTHBIX IIpUMepax)?

B uém omacHoCTh ry100a/bHBIX HapyIieHui B 6ruocdepe. O30HOBBIE «JbIPbI», KUCTOTHBIE
JO’KIA, CMOTU U UX TIpe/loTBpalLieHHe.
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31. [aiiTe XapaKTepPUCTHUKY 95KOJOTMUYECKOTO0 KpU3ucCa W SKOJOTMYeCcKOW KaTacTpOdbl.
[IpemoTBpalijeHye UX BOSHUKHOBEHUSI.

Tabnwmia 10
Metopyika ripoBejeHrs1 KOHTPOJIS
[TapameTpbl MeTOAUKH 3HaueHue rapaMmeTpa
KonuuecTBo 01[eHOK yeThIpe
Ha3BaHus o1jeHOK «OTJIUYHO, «XOPpOLIO»,

«yIOBJIETBOPUTE/ILHOY,
«HEeY/I0B/IETBOPUTE/ILHO»

[Toporu onjeHOK CM. KpUTEPUU OLIEHOK
[Ipepnen puTeILHOCTH BCErO KOHTPOJIS 20 MUHYT
[TocnepoBaTenbHOCTH BbIOOpA BOIIPOCOB c/lyyaiiHas
IIpenaraemMoe KO/IMUeCTBO BOIIPOCOB 3

OneHkKa "OT/JIMYHO" CTAaBUTCS, €C/M CTYZAEHT: TOKa3biBaeT IyyOOKOe W TIO/IHOe 3HaHWe |
MOHMMaHKe BCero NMporpaMMHOTO MaTepuasa; MoJIHOe TIOHMMaHue CYLIHOCTH pacCMaTpHBaeMbIX
TOHSATUM, SIBJIGHWA M 3aKOHOMEPHOCTeW, TeOpvi, B3auUMOCBsi3el; yMeeT [aThb I[IOJHBIA U
MPaBWIbHBIM OTBET HAa OCHOBe H3y4YeHHOrO MaTepuasa; BbIJe/lATb [JIaBHbIE T10JI0XKEeHUS,
CaMOCTOSITE/ILHO TIOATBEPKAAaTh OTBET KOHKPETHBIMU TIpUMepaMH, akTaMu; JJOMyCKaeT He Oosiee
O/IHOTO He/louéTa, KOTOPbI CaM MCIIpaB/IsieT Toc/ie 3aMedaHusl Mperno/jaBaTesis.

O1eHKka "Xopomuo" CTaBUTCS, €C/IM CTYZEHT: [aéT TMOJHBbIM M TMpaBWIbHbIM OTBET Ha OCHOBE
M3yueHHbIX TEOPWI; mMaTepuan U3jaraeT B OMpe/e/IéHHON JIOTUUeCKOW MocC/el0BaTeIbHOCTU U
JOTTyCKaeT He3HaUUTe/IbHbIe OIIMOKU U HeJOUETHI TTPU BOCITPOM3BEJeHNH U3YYeHHOTO MaTepHara,
HeOOo/IbIIIe HETOUHOCTH TTPH UCTIOIb30BaHWHM HAayUHBIX TEDMHUHOB WJTH B BBIBO/IaX, 0000IIEHUSX U3
HaO/IOJIeHNH, KOTOpble MOJKET WCIIPaBUTh CAMOCTOSITEIbHO TP  HeDOJBIIONW — [TOMOILU
Tiperno/jaBaTeisi.

Onenka "y/0B/IeTBOPUTE/IBHO" CTaBUTCS, €CIU CTYJeHT: yCBavBaeT OCHOBHOE COJlep)KaHue
yueOHOTO MaTepHasa, HO HWMeeT Ipo0esibl, He TMpPeNsTCTBYHIUEe daTbHEUIIeMy YCBOEHUIO
MpOrpaMMHOr0 MaTepuara; U3/jaraeT marepuan (pparMeHTapHO, He BCerjia IocC/e[0BaTe/bHO;
C1abo apryMeHTUPYeT BBIBOJBI U 0000IeHHs, [O0MycKaeT OMMOKKA TpU MX (OPMYIUPOBKe; He
WCTIOb3yeT B KauecTBe /l0Ka3aTe/bCTBa BBIBOJALI U 0000IieHMs W3 Hab/OZeHHH, OMBITOB WU/IU
JIOTTyCKaeT OIMIMOKY TIPY WX W3/I0KEHUH; AT HeUETKHE OTpe/iesieHys TIOHSTHH, 0Ty CKast OfHY -
JiBe rpyOble OIINOKY.

Orenka "Hey/0B/IETBOPHUTE/IBHO" CTaBUTCH, €C/IM CTY[EHT: He yCBavBaeT U He pacKpbiBaeT
OCHOBHOE COJ/lep)KaHHhe MaTepuasna; He 3HaeT WIM He T[IOHMMaeT 3HAuWTelbHYI 4YacTb
MpOrpaMMHOIO MaTepuasa B Tipefiejiax TIOCTaB/AeHHbIX BOMPOCOB; He JefiaeT BBIBOJOB U
0000111eHu; nMeeT c1abo chopMupoBaHHbIE 1 HETOJIHbIe 3HAaHUS, He YMeeT MPUMEHSITh UX TpPU
pellleHny KOHKDETHBIX BOIIPOCOB, 3a/iay, 3aZilaHui 1Mo o0pasily; Tpyd OTBeTe Ha OJWH BOMPOC
Joryckaet Oosiee ABYX rpyObIX OIIMOOK, KOTOpble He MOJKET HCIpaBUTh Ja)ke TPU TOMOLIU
Tiperno/jaBaTeJisi.
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Tembl pedepaToB 1o pasjeny «buosorus B )KU3HH Ye/I0BeKa»
(uHOuBUOYyanbHbBIe 3a0aHUs NO 8bIGOPY CMydeHmMo8, 8 2pynne membl He O0AHCHbI
nosmopsimcsi).
IIpumMeHeHre OHOIOTHYECKUX 3HAHUM B .......
...QPXUTEKType U CTPOUTE/ILCTBE
... TIMILL[€BOM TTPOMBIIIEHHOCTH
...(hapMarieBTHYeCKOM TTPOMBILLLIEHHOCTH
... KOCMEeTOJIOTHUH
. J)KUBOTHOBO/ICTBe (MO>KHO TI0 OTpAC/IsIM: MTHULIEBO/CTBE, PIOOBO/CTBE, TTUE/IOBO/ICTBE U
T.J.)
. paCTeHUeBO/CTBe
. aBaDUYMUCTHKE
. B IMarHOCTHKe 3a00/1eBaHMIA
. B JIeUeHUH OaKTepHabHBIX 3a00/1eBaHUI
. B JIeUEHWU BUPYCHBIX 3a00/1eBaHUI
. B JIeUeHUH T'PUOKOBBIX 3a00/1eBaHUI
. B JUAarHOCTHKE Y MTPOGHUIAKTHKE HAC/IeICTBEHHBIX 3a00/1eBaHUH
. B HODMUPOBAHWUHU TPY/I0BOH /1eTeIbHOCTH
. B 9KOJIOTHYeCKOM MOHUTOPUHTE
. B pellIeHNH IKOJIOTUUYeCKUX MTpob/ieM (MOYKHO KOHKPETH3HUPOBaTh Mpob/iemy)
. B KJIeTOUHOM UH)KeHepUU
. B TeHHOW MH)KeHepuHr
. B OBMOTEXHOJ/IOTUH
. B ObITY
... B KyJIMHapuH1
...B OXpaHe OKpYy»Karoler Cpefibl
... B HCT0JIb30BaHMH TIPUPO/IHLIX PECYPCOB
....B OXOTHHUEM [ieJie
.... B 3arOTOBKE CTPOUTE/IbHOU JipeBeCUHbI
....BUTA. ¥ T
Tabmwmia 11

MeTo¥Ka OLIeHKH pedepara

ITapameTpbl METOUKA 3HaueHue rapamMeTpa

KonunuecTBO 011€eHOK ZiBe

Haspanus OL€EHOK «3aUTeHO», «He3auTeHO»

[Toporu orieHOK CM. KpUTEPUM OLIeHOK

[Mpesen AMTETLHOCTH BCETO KOHTPOJIS 5 MUHYT (JJOKJ1a/] IO TeMe pecdepaTa)

[Ipepiaraemoe KO/1M4yeCTBO BOIIPOCOB 1

«3auTeHO0» — BBICTABJISIeTCS CTYAEHTY, KOTOPbIH MPaBUIbHO U JIOTUUECKU BEPHO U3/1araeT yueOHbI
Marepuas, 0000IiaeT ¥ aHaM3UPYeT TOMyYeHHYI0 MHPOPMAIMIO, /lelaeT U3 3TOTO MPaBUIbHBIE
BBIBO/IbI, YCIIEIITHO TIPUMeHsIeT TeopeTHUecKre 3HaHUS K pelleHUI0 MPaKTUYecKUX 3afiay, yMeeT
KPUTHYECKH  OLIeHWBaTh HWHQOpMarui0  OHMOJOTHYeCKOrO  CO/ep)KaHUs,  BK/IIOUAOLIYIO
TICeB/IOHAayUHble 3HaHUSI U3 Pa3/IMUHBIX UCTOYHUKOB (CpeJiCcTBa MacCcoBOM WHGOpMaLUY, HayYHO-
TOMYy/IsIpHbIE MaTepuarbl); UHTePIIPeTHPOBaTh 3TUYeCKHe aclleKThl COBPEeMEeHHbIX UCC/Ie[0BaHUI
B Orosoruy, MeiuiiHe, GMOTEXHOIOTHH; PaCCMaTpUBaTh I7100abHbIe 9KOJIOTHUecKye po0ieMbl
COBPEMEHHOCTH ¥ (POPMHPOBATH TI0 OTHOIIEHWIO K HHUM COOCTBEHHYIO TIO3WLMIO; CO3[aBaTh
coOCTBeHHbIe TMCbMEHHbIe M YCTHbIE COODIeHHs1 Ha OCHOBe OHoJiorhyecko MHGopMayy us3
HECKO/TbKUX MCTOYHUKOB, TPAMOTHO WCITO/Ib30BaTh TIOHATUMHBIN amnmapar OHMOIOTHH; BBIABUraTh
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TUIIOTe3bl, TPOBEPATH UX SKCIIEPUMEHTATbHBIMU CPe/ICTBaMH , (hOPMYJTUPYS 11e/Tb UCC/IeZIOBaHUS,
aHa/M3UPOBaTh TIOJy4YeHHbIe Pe3y/IbTaThl U [le/1aTh BHIBO/IBI;

CobmoziaeT TpeboBaHust K 0hOPM/IEHHIO TEKCTOBBIX pabOT CTY/J€HTOB.

«He 3auTeHO» BBLICTaB/SIETCSl CTY/IEHTY, UMeIOIeMy cepbe3Hble MpoOesibl B 3HaHUKU yueOHOTro
MaTepHasa, [OIyCKaroIeMy TPHUHIUITHA/IbHbIE OITUOKKM TIPY BBITIOJTHEHUU TIPeAyCMOTPEHHBIX
TporpaMMoM 3ajlaHuii. He ymeeT KpUTHUECKM OIljeHMBaTh WH(OPMaLMIO OHO0IOTHUYeCcKOro
CoJiep)KaHusl, BK/IFOUAIOIIYIO TICEBZOHAYUYHble 3HAHWS W3 pa3/IMUHBbIX MCTOYHWKOB (Cpe[cTBa
MaccoBOW WH(OPMaLMU, Hay4YHO-TIOMYJ/ISIPHbIE MaTepuasbl); He CrocobeH WHTEepIpeTHpOBaTh
TUUECKHe aCTeKThl COBPEMEHHBIX HWCC/IeIOBaHUM B OWOJIOTHH, MeaulivHe, OUOTEeXHOJIOTHHY;
paccMaTpuBaTh T700aibHBIe  9KOJOTUYeckhe Tpo0sieMbl COBPDEMEHHOCTH U He MOXKeT
(hopMHUpOBATh 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUI0; HE MOXKET CO37laBaTh COOCTBEHHbIE
TMMCbMEHHbIe W yCTHbIe COOOIeHUs Ha OCHOBe OHO/IOrMYecKor WHGOPMALMK U3 HECKOJbKUX
HMCTOYHUKOB, I'PaMOTHO HCIO/Ib30BaTh MOHATUHHBIN armapar OWOJIOTHH; BBIBUTATh THIOTE3bI,
TIPOBEPATh WX SKCTIepUMEHTallbHBIMU ~ Cpe/icTBaMH , (OpMYJMpys 1ieJib  UCC/Ie[0BaHus,
aHa/IM3MPOBaTh TOJIyUYeHHbIe Pe3y/bTaThl W JiefiaTh BbIBOAbI;, He cobmomaeT TpeGoBaHMS K
0(opMJIeHHIO TeKCTOBBIX pabOT CTy/1€HTOB.

Jlomno/IHUTe/IbHbIE KOHTPOJ/IbHbIE UCTIBITAHUSA
JUIsL CTYZeHTOB, HabpaBmrx MeHee 50 6asioB (B cooTBeTcTBUH C [TosoxkeHreM «O MOAYIbHO-
PEUTUHTOBOM CcHUCTeMe» ), (OPMUPYIOTCS M3 YKC/Ia OL[eHOUHBIX CPeJCTB 10 TeMaM, KOTOpkIe He
OCBOEHBI CTYy/IeHTOM.
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