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I[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma oOmieo6pa3oBarenbHOM y4eOHOM MucHUILUIMHBL «buonorus» npenHazHadeHa IS
U3ydeHHss OMOJIOTUM Ha YIJ1y0JeHHOM ypoBHe B ['BIIOY «lllymuxuHckuil arpapHo-
CTPOUTENIbHBIN KOJUICIK», PEaTu3yroliero o0pa3oBaTelIbHYI0 MPOTrpaMMy CPEAHEro OOIIero
oOpa3oBaHusi B Ipelelax OCBOCHHUS OCHOBHOW MpodeccHoHaNbHOM 00pazoBaTeIbHON
nporpammbl CITO (OITOIT CIIO) na 6a3e OCHOBHOrO 0OOIIEero oOpa3oBaHUs MPHU MOATOTOBKE
KBAJTM(HUIUPOBAHHBIX PabOUYMNX, CIYXKAIIUX U CIIEHUAINCTOB CPEIHETO 3BEHA.

PaGouas mporpamma yueOHOU AucuMILTUHBI «buonorus» paspadoTaHa B COOTBETCTBHH C
TpeboBaHUsIMU (DeIepaTbHOTO TOCYIaPCTBEHHOTO 00pa3oBaTebHOro cranaapra (panee - ®I'OC)
cpenHero oobmero oOpa3zoBaHus, (¢eaepalbHOrO0 TOCYAApCTBEHHOTO CTaHAapTa CpeIHEero
npodeccuonanbHoro obpazoBanus (manee - CIIO) mo mpodeccusm: «IloBap. Konautep» u
PEKOMEHJIAlMsIMU 10 OpraHu3aluy TOJY4YeHHs cpelHero oOlmiero oOpa3oBaHUs B Ipejaenax
OCBOCHMS 00pa30BaTENIbHBIX MPOTPAMM CpPEAHEro NpodecCHOHAIBLHOrO 00pazoBaHHMs Ha 0aze
OCHOBHOTO 00miero o0Opa3oBaHUsi C ydeToM TpeOoBaHM (eaepalbHbIX TOCYAapCTBEHHBIX
00pa30BaTEeNbHBIX CTAHAAPTOB M IMOJYyYaeMOM CIEIHATBbHOCTH CPEIHETr0 MPOo(hecCHOHATIBLHOTO
obpa3zoBanus (IIpukaz MunucrepctBa oOpasoBanus U Hayku Poccuiickoit @eneparuu N 413 ot
17 mas 2012 1. «O6 yrBepxaeHHH (eaepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHmapTa  cpeaHero oOmiero o0pa3oBaHUs»), NPUMEPHONH OCHOBHOW 00pa3oBaTelbHOU
porpamMMbl CpeAaHero oOmiero oOpa3oBaHMs, OAOOPEHHOM perieHueM QeaepaabHOro yueOHo-
METOJUYECKOr0 00beIMHEHUS 110 o01IeMy o0pa3oBaHuIo, mpoTokod oT 28 utonsa 2016 r. Ne 2/16-
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PE3VJIbTATBI OCBOEHNS VUEBHOI JANCHUITIIMHBI
OcBoeHue coliepyKaHusl y9eOHOH TUCIMITIHHBI «BHOoIOrHs» 00eceunBaeT TOCTHKCHHE
CTyJICHTaMH CIICAYIOIINX Pe3yJabTaTOB:

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00yUYalOLIUXCs K cede, K CBOeMY 3/10POBbIO,
K MO3HAHUIO ce0s:

* oOpueHTanus OOydYalomMXCS Ha JOCTH)KEHHE JIMYHOTO CYACThs, pea3allHio
MO3UTUBHBIX KU3HEHHBIX MEPCIEeKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEACIICHHIO, CIIOCOOHOCTh CTaBUTh IEIH H
CTPOUTH KU3HEHHBIE TIAHBL;

* TOTOBHOCTb U CIIOCOOHOCTH 00€cneduTh ce0e M CBOMM OJIM3KHUM JOCTOWHYIO JKU3Hb B
MPOIIECCE CAMOCTOATEIHHON, TBOPUYECKOM U OTBETCTBEHHOM JI€ATEIbHOCTH;

* TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIMXCS K OTCTAMBAHWUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTb M CIHOCOOHOCTh BBIpaOaThIBATh COOCTBEHHYIO
MO3HIIAI0 10 OTHOMICHUIO K OOIIECTBEHHO-TIOMMTUYECKHM COOBITHSIM TPOIUIOTO |
HACTOSAIIETO Ha OCHOBE OCO3HAHUS U OCMBICIIEHUS MCTOPUH, NYXOBHBIX IIEHHOCTEH U
JIOCTUKEHU I Haled CTPaHBbI;

* TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS K CAMOPA3BUTHIO M CAMOBOCIUTAHHIO B
COOTBETCTBHUH C OOIIEUEIIOBEYECKUMH IICHHOCTSAMH U HICAIaMH  TPaXKITaHCKOTO
oOmiecTBa, TOTPEOHOCTP B  (U3MYECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHATHUAX
CIIOPTUBHO-03/IOPOBUTENHHON IEATETHHOCTHIO;

* TPUHATHE W peanu3amnus IIEHHOCTeW 3J0pOBOTO M 0Oe30macHOro obOpas3a >KH3HH,
OepexkHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (hPU3HUYECKOMY
U TICHXOJIOTHYECKOMY 3JI0POBBIO;

*  HEMPUSTHE BPEIHBIX MPUBBIYEK: KypeHUs, YIOTPEOICHHUS AIKOTO0JIsl, HAPKOTHUKOB.



MertanpeameTHble pe3yJibTaThl

MeranpeaMeTHbIC Pe3yIbTaThl OCBOSHUSI OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBbI
IpEeJCTaBJICHbI TPEMS IPYIIaMi YHHUBEpPCAIbHBIX YaeOHbIX neiictBuil (YV ).

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

BbinyckHUK HAyuMTCS:

- CaMOCTOSITEJIBHO OINPENCIATh LIENU, 33aJaBaTh IapamMeTpbl U KPUTEPHUH, 110 KOTOPBIM
MO’KHO OIIPENIEINTb, YTO LI€JIb JOCTUTHYTA;

- OLICHUBATH BO3MOJKHBIEC IIOCIEACTBHS JOCTUKCHMSI ITOCTABJICHHOW LIEJIN B JEATCIBHOCTH,
COOCTBEHHOM JKM3HM W KU3HU OKPYKAIOUIMX JIFOJEH, OCHOBBIBASICH HAa COOOpPaKEHUSX STUKU U
MOpaJH;

— CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 33/ladll B 00Pa30BATEIBHON JEATEILHOCTH H
JKU3HEHHBIX CUTYyalUsX;

— OLICHMBATh pECYpChl, B TOM 4MCIE BpeMs U JpPyrue HeMaTepuaibHblE PECYpCHI,
HE00XO0IUMBIE /7S IOCTHXKEHUS TIOCTAaBJICHHOH LIETIH;

— BBIOMPATh MTYyTh JOCTIDKEHHS II€TH, IUJIAHWPOBATh pEIICHWE TIOCTABICHHBIX 3a/ad,
ONTUMU3UPYS MaT€pUAJIbHBIE U HEMAaTEPUAIIbHBIE 3aTPaThI;

— OpPraHU30BBIBaTh A(PQPEKTHUBHBIN TIOMCK PECYpCOB, HEOOXOIMMBIX JUIS JTOCTHIKCHUS
IIOCTaBJICHHON LIENIH;

— COIIOCTABJIATD MOJIYYEHHBIN pe3ysbTaT ACSITEIbHOCTHU C IIOCTAaBICHHOMN 3apaHee LEblo.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

BbinyckHUK HayuMTCs:

— UCKaTh U HAXOAUTh 000O0IIEHHbIE CLIOCOOBI pelIeHNus 3a/a4, B TOM YUCIIE, OCYIIECTBIIATh
pa3BepHyTbIl HH(OPMALIMOHHBIA TOWCK M CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHbIE U
II03HABATEJIbHBIC) 3a/1a4H;

— KPUTHUYECKH OLIEHUBAaTh M MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX [O3ULUH,
pacrio3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHSI B HUH(POPMALIMOHHBIX UCTOUHUKAX;

— HCIOJIb30BaTh PA3JIUYHbIE MOJIEIbHO-CXEMAaTUYECKUE CpPEJCTBA [UIsl MpPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€M W OTHOLIEHUH, a TaKXkKe MPOTHUBOPEUYHi, BBISBIEHHBIX B MH(POPMAIIMOHHBIX
HCTOYHUKAX;

— HaxXOJUTh M MPUBOAUTH KPUTUYECKUE apTyMEHTHI B OTHOIICHUH JIEHCTBUN U CYKICHHUU
JIPYroro; CIOKOMHO M pa3yMHO OTHOCHTbCS K KPUTHYECKHMM 3aMEYaHMsIM B OTHOLIEHHH
COOCTBEHHOTO CYXKIECHHUS, PACCMAaTPUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHS;

— BBIXOJWTH 32 PaMKH y4yeOHOro MpeAMeTa M OCYILECTBIATH LeJIE€HAINIPaBICHHbIN MOUCK
BO3MOYKHOCTEH Il IIMPOKOTO MEPEeHOCca CPEACTB U CIIOCOOO0B ACHCTBUS;

— BBICTpAauBaTh MHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYEHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUYCHMUS;

— MEHSATh U YAEPKUBATh pa3HbIE MO3UIMH B TI03HABATEIBHOMN JESITEIbHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCcaabHbIe y4eOHbIE 1eHCTBHA

BbinyCKHUK Hay4YuTCH:

— OCYILECTBIATh JAEJIOBYI0 KOMMYHHUKAILMIO KaK CO CBEPCTHMKAaMH, TaK M CO B3POCIBIMU
(kaKk BHYTpH 00pa30BaTeIbHONW OpraHHU3alllM, TaK U 3a €€ MpelelaMu), MoJ0UpaTh MapTHEPOB s
JIeTIOBOM KOMMYHUKAIIMM MCXOAS U3 COOOpaKeHWH pe3yJbTaTUBHOCTH B3aWMOJICHCTBUA, a He
JIMYHBIX CUMIIATHM;

— IPU OCYIIECTBICHUU TPYNIOBOKH pabOThl OBITh KaK PYKOBOAWUTENIEM, TaK U YJICHOM
KOMaH/bl B Pa3HbIX pOJsX (Te€HepaTop WIeH, KPUTHUK, HCIIOIHUTENb, BBICTYMAIOMINN, SKCIEPT U
T.1.);

— KOOPJIUHUPOBAaTh W BBIIOJHATH pabOTy B YCIOBHUSX pEAJbHOrO, BHUPTYAIbHOIO H
KOMOWHUPOBaHHOTO B3aUMOCHCTBUS;

— pa3BepHyTO, JOTMYHO M TOYHO H3JAraTb CBOIO TOYKY 3pPEHHS] C MCIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;



— pacmo3HaBaTh KOH(JIMKTOTCHHBIE CHTYyallid M MPEAOTBpAIlaTh KOH(MIMKTHI 10 HX
aKTHBHOW (ha3bl, BBICTpAaWBaTh JEJIOBYI0O U 00pa3oBaTeIbHYI0 KOMMYHHUKAIMIO, u30eras
JUYHOCTHBIX OLICHOYHBIX CYKJICHUM.

IIpeaMeTHbIe pe3y/ibTaThl.

Buonorus (Yriy0/eHHbIH YPOBeHb)

BbInyCKHUK HA yriiy0JIEeHHOM YPOBHE HAYYHUTCS:

— OIICHUBATH POJIb OMOJOTHYECKUX OTKPBITHA U COBPEMEHHBIX HCCIICIOBAaHUHN B Pa3BUTHH
HAyKU U B IPAKTUYECKON JIEATEIbHOCTH JIFOCH;

— OIICHUBATH POJIb OMONOTMH B (POPMHPOBAHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUPA,
IIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHUS OHMOJIOTUY;

— yCTaHABJIMBATh U XapaKTEPU30BaTh CBSA3b OCHOBOIOJIATAIONINX OMOJIOTMYECKUX MMOHITHN
(kyeTka, OpraHusM, BHJ, JKOCHCTeMa, Onochepa) ¢ OCHOBOIOJIATAIOIIMMU MOHATUSAMHU JIPYTUX
€CTECTBEHHBIX HayK;

— 00OCHOBBIBaTh CHUCTEMY B3IJIAJOB Ha >KMBYIO NPUPOJY U MECTO B HEH 4YelloBeKa,
MPUMEHSISI OMOJIOTUYECKUE TEOPHH, yUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, NOHUMATh TPAHUIIBI UX
MIPUMEHUMOCTH;

— MPOBOJIUTH  y4EOHO-MCCIIEIOBATEIbCKYIO JIETEIBHOCTh 1O OHOJOTHMU: BBIIBUTATh
TUIOTE3bl, MJIAHUPOBaTh PaboTy, OTOMpaTh M MPEeoOpa3OBHIBATH HEOOXOAMMYIO HH(OPMAIIHIO,
MPOBOJIUTh AKCIEPUMEHTHI, HWHTEPIPETUPOBATh PE3YJbTAThl, JieJaTh BHIBOJABI HA OCHOBE
MOJIyYEHHBIX PE3YJIbTATOB;

— BBISIBJISITH U OOOCHOBBIBATh CYILIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEW OpraHu3alvu
JKU3HU;

— YCTAHABIIMBATH CBSI3b CTPOEHUS U (PYHKLIMHA OCHOBHBIX OMOJIOIMYECKHX MaKpOMOJIEKYJ,
UX pOJIb B IIPOIECCaxX KIETOYHOIO METaboIn3Ma;

— pelmarb 3ajayd Ha ompenesieHue nocienoBarenbHocTi HykiaeotuaoB JIHK um nPHK
(MPHK), antukononos TPHK, mocnenoBaTenbHOCTH aMUHOKHUCIOT B MoJIeKyse Oenka, mpuMeHss
3HAHUS O PEAKIUIX MAaTPUUYHOTO CHHTE3a, FTEHETUYECKOM KOJI€, MPUHIIUIIE KOMIUIEMEHTApPHOCTH;

— JieNnaTh BBIBOABI 00 H3MEHEHMSX, KOTOpble MPOU3OHAYT B IMpolleccaX MaTPUYHOTO
CHHTE3a B CIIy4ae U3MEHEHUS MOCaea0BaTeIbHOCTH HYyKIeoTu0B JIHK;

— cpaBHMBaTh (Da3pl JeNeHus KIETKU; peliaTh 3aJayd Ha OINpeAelieHue U CPaBHEHHE
KOJIMYeCTBAa TeHeTudYeckoro warepuana (xpomocom u JIHK) B Kkierkax MHOTOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIETOYHOTO [UKIIA;

— BBISIBIIATh CYIIECTBEHHBIC TMPU3HAKU CTPOEHHUS KJIETOK OPraHu3MOB pPa3HBIX IApPCTB
JKUBOU MPUPOBI, yCTAHABIMBATH B3AaUMOCBSI3b CTPOSHUS M (PYHKIIUN YacTel U OPraHOUIOB KIIETKU;

— 00OCHOBBIBaTh B3aMMOCBSI3b IJIACTMUECKOTO M SHEPreTH4ecKoro oOMEHOB; CpaBHUBAThH
MPOLECCHl TUIACTUYECKOTO M HSHEPreTHYecKOoro OOMEHOB, MPOHMCXOMANIMX B KIETKAaX JKUBBIX
OpraHU3MOB;

— ONpeNEeNATh KOJMYECTBO XPOMOCOM B KJIETKAX PACTEHHIl OCHOBHBIX OTJEJIOB HAa Pa3HbBIX
JTanax >KM3HEHHOTO [IUKJIA;

— peliaTh reHeTUYeCKre 3a/1a4d Ha TUTHOPUIHOE CKpEIlMBaHue, CIIETUIEHHOE (B TOM YHCTIE
CIEIUIEHHOE C TI0JIOM) HacjielOBaHUE, AaHAIU3UPYIOIIEe CKpEIIUBaHHE, NPUMEHSS 3aKOHBI
HACJIEJCTBEHHOCTH M 3aKOHOMEPHOCTH CLIETNIEHHOTO HACJIEI0BAHMS;

— pacKpbIBaTh MPUIUHBI HACJIEICTBEHHBIX 3a00JeBaHUH, apryMeHTHPOBATH
HEOOXOUMOCTh Mep MPEAYIPEKACHUS TAKUX 3a00JIEBaHUN;

— CpaBHMBATh pa3Hble CIIOCOOBI Pa3MHOKEHUS OPTraHU3MOB;

— XapaKTEepPU30BaTh OCHOBHBIE ATAIlbl OHTOI'€HE3a OPTraHNU3MOB;

— BBISIBIIATh TPUYUHBI W CYIIECTBEHHBIE MPU3HAKH MOIAU(UKAITMOHHOW W MYTallMOHHON
W3MEHYUBOCTH; 0OOCHOBBIBATH POJIh H3MEHYMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBaTh 3HAUEHUE DPA3HBIX METOJOB CEJIEKIIMH B CO3JaHHHM COPTOB PpACTEHHI,
MOPOJ )KUBOTHBIX M IITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTh ~NPUYUHBI H3MEHSEMOCTH M MHOrooOpasus BHJIOB, NPUMEHSA
CUHTETHUYECKYIO TEOPHIO IBOJIIOLINN;



— XapaKTepU30BaTh TOMYJSALNNI0 KAaK EIWHUIY SBOJIOIUH, BHUJ KaK CHCTEMATHYECKYIO
KaTEeropyuio U KakK pe3ybTaT 3BOIIOLUY;

— yCTaHaBJIMBATh CBSI3b CTPYKTYPhI U CBOMCTB IKOCUCTEMBI;

— COCTaBJISITh CXEMbl IEPEHOCa BEIIECTB M HIHEPruM B HJKocHUcTeMe (CEeTH MUTaHHS),
MPOTHO3MPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT H3MEHEHHS ()aKTOPOB CPEIbl;

— apryMEeHTHPOBATh COOCTBEHHYIO MO3UIUIO MO OTHOIIECHHUIO K SKOJIOTMYECKUM MpodIeMam
Y MOBEJICHUIO B IPUPOJIHON CPELIE;

— 00OCHOBBIBaTh HEOOXOIAMMOCTh YCTOMUMBOIO pAa3BUTUSL KaK YCIOBUS COXPaHEHHS
ounochepsr;

— OLICHMBATh NPAKTHMYECKOE U OSTUYECKOE 3HAUCHHE COBPEMEHHBIX HCCIIEIOBaHUI B
OMOJIOTUY, METUITHE, SKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OILICHKY;

— BBISIBJISITH B TEKCTE OMOJOTHYECKOrO COAEpkKaHHsS MpoOJieMy M apryMEHTHPOBAHHO €€
OOBSACHATD;

— MPEICTaBIATh OMOJIOTMYECKYI0 HH(POPMAILIHIO B BHI€ TEKCTa, TAOIUIIbI, CXeMBbI, Ipaduka,
JarpaMMbl U JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIPEJICTABIICHHBIX JAaHHBIX; MPE0oOPa30BbIBATh IpaduK,
TabIUIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTUYECKOTO COJCPIKAHUSI.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE NMOJYYUT BO3MOKHOCTH HAYYHThHCSI:

— OpP2aHU308bI8AMb U NPOBOOUMb UHOUBUOYAILHYIO UCCIE008AMENbCKYI0 0esiMelbHOCIb NO
ouonocuu (unu pazpabamviéams UHOUBUOVAIbHLII NPOEKM). 8blOBUSAMb 2UNOME3bl, NIAHUPOBANb
pabomy, ombupamvb U  npPeobpazN8vLIBAMb  HeOOXOOUMYIO  UHDOPMAYUID,  NPOBOOUMb
9KCNEePUMEHMbL, UHMEPNPEemupo8ams pe3yibmanmovl, 0elamsd 6ble00bl HA OCHOBE NOJYYEHHbIX
pe3yrbmamos, npedcmasisams nPOOYKM C80UX UCCIEO08AHUL,

- NPOSHO3UPOBANb NOCIEOCBUSL COOCMBEHHBIX UCCIE008AHULL C YHEMOM IMUUECKUX HOPM
U IKOI02UYECKUX MPeOOBaAHUL;

- 8bLOEIAMb CYUECMBEHHble 0COOECHHOCIU JICUSHEHHBIX YUKIO8 NPeOCmasumeneii pasmblx
0mOoeno8 pacmeHuil U MUno8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

- AHATU3UPOBAMb U UCHOIL306AMb 8 PEeUleHUU Y4eOHbIX U UCCIe008AmenbCKUX 3a0au
UHGOpMayUI0 0 COBPEMEHHBIX UCCIE008AHUAX 8 OUON02UU, MeOUYUHE U IKOO2UU;

- apeymeHmupos8ams HeoOX00UMoCms cunmesa eCmecmeeHHO-HAYUHO20 u
COYUOSYMAHUMAPHO20 3HAHUS 8 INOX)Y UHDOPMAYUOHHOU YUBUTUZAYUU,

- MOOEUpo8ams U3MEHeHUe IKOCUCTIEM N0 GIUSAHUEM DPA3TUYHBIX SPYNn (akmopos
OKpyscaroujell cpeobi,

- BLIAGNAMb 6 npoyecce  UCCAEO08AMENbCKOU — OesiMeNbHOCMU — NOCIe0CmEUs.
AHMPONO2EHHO20 8030€UCMBUsL HA IKOCUCHEMbL C80€20 PeCUOHA, NPedlazams CROCOObl CHUNCEHUs
AHMPONOSEHHO20 8030€UCBUSL HA IKOCUCTNEMbL,

- UCNONL306aMb  NPUOOPEmenHble KOMNEeMeHYUuu 6 NPAKMUYecKol OesimeibHOCmu U
NOBCEOHEBHOU  JCUSHU Ol NpuoOpemeHus onvima  OesameibHOCmU,  npeoulecmasyouell
npogheccuoHanbHoll, 8 0CHO8e KOMOPOU JIeHCUm OUON02UsL KAK Y4eOHblll npeomen.

COJIEP)KAHUE YYEBHOM JUCTIUIIIJIAHBI

buoJsiorusi Kak KOMILIEKC HAYK O "KUBOW npupoae
buonorus kak KOMIUIEKCHas HayKa, METOJIbI HAYYHOTO MO3HAHUS, UCHOIb3YeMble B OUOIOTHH.
Cospemennvie HanpasieHus 6 oOuonoeuu. Pons Owomornu B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, MPAKTHUYECKOE 3Ha4YeHHe OWOJIOTMYeCKUX 3HAaHUU. buomornyeckue
CHCTEMBI KaK MpeaIMeT U3YIeHHUST OMOJIOTHH.
CTpykTypHbIe U GYyHKIHOHAJIbHbIE OCHOBBI KU3HHU

MonekynsipHble OCHOBBI JKM3HHU. Heopranwdeckue BemiecTBa, UX 3HAYCHUE.
Opranndeckue BemiecTBa (YrJI€BOABI, JIUMUIBI, OCMKHU, HYKIEHHOBBIE KHCIOTHl, AT®D) m ux
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3HaueHue. buonomumepsl. /[[pyeue opeanuueckue eewjecmea Kiemku. Hanomexwonocuu 6
buonocuu.

[utosmorusi, METOABI HUTOJIOTUH. POJIb KIIETOUHON TEOPUHU B CTAHOBJIEHUU COBPEMEHHOMN
€CTECTBEHHO-HAy4YHOM KapTuHbl Mupa. Kietku npokapuoT u 3ykapuoT. OCHOBHBIE 4HacTU U
OpPTaHOUBI KIETKH, UX (YHKITHH.

Bupycel — HekseTouHast popma KU3HHU, Mepbl IPOPUIAKTUKY BUPYCHBIX 3a00I€BaHUI.

KusnenesrenpbHocTh kieTkd. Ilnactuueckuit oOMeH. POTOCHHTE3, XEMOCHHTE3.
buocunte3s Oenka. OHepreTuueckwii OOMeH. XpaHeHHWe, TIeperada MW pealu3arus
HaCJIe/ICTBEHHON MH(pOopManuu B KieTke. I enernyeckuii koa. ['en, renom. [enomuxa. Bausanue
HAPKO2EHHBIX 8eUjeCmE Ha NPOYEcchl 8 KemKe.

Knerounsrnii ukin: natepdasza u aeneHue. Muto3 u Meiios, ux 3nauenue. Comatndyeckue
Y TIOJIOBBIE KJIETKH.

Opranusm
Opranusm — eJIMHOE LENOE.
KuzHenesaTenbHOCTh Opranu3Ma. Perymsius GyHKuii opraHu3Ma, roMeocTas.

Pasmuoxenne opranuzMoB (0ecrosnoe u nojioBoe). Cnocodwvl pasmHoiCeHUss y pacmeruti
u oxcusomnuuix. UHIMBUAyanbHOE pa3BUTHE opranuizMa (oHtorenes). [lpuunnsl HapymeHuit
pa3BUTHUs. PenpolyKTUBHOE 310POBBE YEIOBEKA; MOCIEACTBUS BIUSAHUS AJIKOT0JIsl, HUIKOTHHA,
HapKOTUYECKUX BELIECTB HA SMOPHOHAIBHOE pPa3BUTHE YellOBEKa. JKuU3HeHHble YUKIbI PA3HBIX
2pYNn OpP2aHu3Mos.

['eneruka, MeTo1pl FeHETUKH. [ €eHEeTUUECKas TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHbI
HacieacTBeHHOCTH . Menzens. XpoMocoMHas TeOpHs HacieACTBEHHOCTH. Onpeenenye nojia.
CuerneHHoe C 0JI0M HacjleJOBaHUE.

['eneruka yenoBeka. HacnenctBeHHble 3a007€BaHUs YETIOBEKA M UX MPEIYNPEKICHUE.
OTHYeCcKUe acleKThl B 001aCTH MEAUIIMHCKON T€HETUKH.

I'enorun u cpena. HenacnenctsenHas usMeHuuBoCcTh. HacnencrBeHHas N3MEHUUBOCTb.
MyrtareHsl, UX BIUSHUE Ha 3/10pPOBbE YEIOBEKA.

Jomectukanus u cenekuus. MeToasl cenekiuu. buoTexHonorus, ee HalpasiIeHUs U
NEepCIEeKTUBBI Pa3BUTHUS. buobesonacnocme.

Teopus 3BOTIOLUH

PazButHe 5BOTIONMOHHBIX UJeH, 3BooIMoHHas Teopust Y. lapsuna. Cuarernueckas
Teopus IBOMOLNN. CBUIETENBCTBA IBOJIOLNHN KUBOW NMPUPOABI. MUKPO3IBOIIOLUS 1
Makpo3Botonus. Bua, ero kpurepuu. Ilonynsius — anemMeHTapHas €IMHUIA 3BOJIOLUY.
JIBuoKyIIIHe CUJIBI DBOJIIOIIMH, UX BIUSHUE Ha reHO(OH monyisaiuu. HampaBieHus 5BONIOIHH.

MHoroo6pa3ue opraHu3MOB Kak pe3yibTaT 3BoJitonud. [IpuHIume! kiaccudukanuu,
CHUCTEMATHKA.

Pa3BurTne xu3Hu Ha 3emiie

I'unoTe3pl NPOUCXOKACHUS )KU3HU Ha 3emiie. OCHOBHBIE ATAIIbI 3BOJIIOLUN
OpraHNYECKOro MHpa Ha 3eMJIe.

CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOKICHUN YEIIOBEKA. JBOJIIOLIMS YEIOBEKA
(anTpormorenes). JIBrKyIne cuibl aHTpororenesa. Packl yenoseka, UX MPOUCXOXKJIEHUE U
€MHCTBO.

Opranusmbl 4 OKpPY Kamoas cpeaa

[TpucnocoOieHns OpraHu3MOB K J€HCTBHIO HKOJIOTHUECKUX (DAaKTOPOB.

buoreonenos. Dxocucrema. Paznoobpasue skocucteMm. BzaumooTHoOIEHUS TOMYIALUAN
pa3HBIX BUIOB B 3KOocucTeMe. KpyroBopoT BELIECTB M MOTOK SHEPTUU B IKOCHCTEME.
VYcToiunBoCTh U JUHAMUKA 3kocucTeM. [locinencTBrs BIUSHUS 1€ATEIbHOCTH YeJIOBeKa Ha
skocucTeMbl. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA yCTOWYMBOCTH SKOCUCTEMBI.

Crtpykrypa 6uocdepsl. 3aKOHOMEPHOCTH CylIecTBOBaHUs Onochepsl. Kpyzosopomul
sewecms 6 buocgepe.

['moGasibHBIC aHTPOIIOTEeHHBIE U3MEHEeHUs B Onocdepe. [IpobieMbl yCTOWINBOTO
pa3BUTHSL.



Hepcnekmuebz paseumiu buonocuyecKux HAYK.

IlepedyeHb J1a00PATOPHBIX U MPAKTUYECKUX PA0OT (HA BHIOOP YUUTEJIA):

Hcnonbp3oBanue PAa3JIMIHBIX MECTOAOB IIPU U3YYCHUUN OHOJIOTHYECKUX 00BEKTOB.
Texunka MHUKPOCKOIIMPOBAHUSI.
I/I3yquHe KJICTOK paCTeHI/IfI 1 )KUBOTHBIX IO MUKPOCKOIIOM Ha I'OTOBBIX

MHUKpOIIpErapaTtax U uX OIrucaHue.

[IpuroroBneHue, paccMaTpuBaHUE U OMMCAHUE MUKPOIIPENApaTOB KJIETOK PACTCHUH.
CpaBHeHUE CTPOCHHUS KJIIETOK pacTEHUH, )KUBOTHBIX, TPUOOB U OaKTEpHil.

N3yuenue ABMKEHUS IUTOILIA3MBI.

W3ydeHue mia3mMoiu3a u JAeraa3Moiin3a B KIeTKaxX KOXKUIIBI JIyKa.

W3ydeHnne (hepMEHTATUBHOTO PACHICTICHHUS IEPOKCHA BOJOPO/Ia B PACTUTEIBHBIX U

JKNBOTHBIX KJICTKAax.

OO6HapyxeHne OEITKOB, YIIIEBOOB, JIUITHJIOB C IIOMOIILI0 KAYECTBEHHBIX PEAKIIHIA.
Brigenenne JIHK.
W3yueHne KaTaInTHIECKON aKTUBHOCTH ()epMEHTOB (Ha MPUMEPE aMUIIa3bl HITH

KaTajasbl).

HabGmronenrne MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOTpenapaTax.
N3yueHue XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

N3ydenue ctaguii Meil03a Ha TOTOBBIX MUKPOIIpEnaparax.

N3yueHue cTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnapaTax.

Pemienue snemeHTapHBIX 337124 MO0 MOJICKYJIIPHON OMOJIOTHH.

BrlsiBIIeHHE TPU3HAKOB CXOJICTBA 3apOJBIILIEH YEIOBEKA U IPYTUX TO3BOHOYHBIX

JKMBOTHBIX KaK JOKa3aTCJIbCTBO UX POACTBA.

CocTtaBieHue 3JIeMEHTApHBIX CXEM CKpElIMBaHUA.

Pemenne reneTnuecKknx 3aay.

W3ydeHue pe3yapTaTOB MOHOTHOPUHOTO U AUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIBI.
CocraBrieHH€ U aHaJU3 POJIOCIOBHBIX YEJIOBEKa.

N3yuenne n3aMeHYNBOCTH, TIOCTPOCHHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.
Onucanue geHoruna.

CpaBHeHuE BUI0B 10 MOP(OIOTHIECKOMY KPUTEPHIO.

Ornucanne npucrnocoOJEHHOCTH OPraHU3Ma U €€ OTHOCUTEIFHOTO XapaKTepa.
BrisBienne npucnocobaeHnii OpraHu3MoB K BIUSHUIO PA3IMYHBIX YKOJIOTHYECKUX

(dakTopoB.

CpaBHEHHE aHATOMUYECKOTI'O CTPOEHUS paCTEHUH pa3HbIX MECT OOMTaHUS.
MeTtobl u3mMepeHus (GakTopoB Cpebl OOUTaHUS.

N3y4eHne 7KOJIOTHUECKUX aJalTallui YeI0BEeKa.

CocraBieHre NUIIEBbIX LENeH.

N3y4eHne u onrucaHue 3K0OCUCTEM CBOEH MECTHOCTH.

MonenupoBaHue CTPYKTYp U IPOLECCOB, TPOUCXOAIINX B IKOCUCTEMAX.
OneHka aHTPONIOTEHHBIX U3MEHEHU B IIPUPOJIE.

4. TEMATNYECKOE IINTAHUPOBAHMUE

Tema KonnuaecTBo yacos
Buonorus kak KOMIUIEKC HayK O KUBOU MpUPOIe 4
CtpykTypHBIE U PYHKIIMOHAIBHBIE OCHOBBI KHU3HU 40
Opranuszm 41
Teopus sBoIIOIIAN 41




Pa3Butue xu3Hu Ha 3emiie

15

Opranu3Mel ¥ OKpyXKaromias cpeia 31
Hroro 172
O06bemM 00pa3oBaTeIbHON HArPy3KH 192
Bcero 3ansaTuii 172
JIn3 30
Teoperuueckoe 00yueHue 142
KoncyabTanmii 12
IIpomeskyTounas arrecrauus (qud3ayer) 8
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JenaprameHT 0Opa3oBaHus 1 Hayku KypraHckoi o0sacTu
['ocynmapcTBeHHOE OO KETHOE TPOdEeCCHOHATBHOE 00pa30BaTEIbHOE YUPEKICHUE
[IyMUXWUHCKUH arpapHO-CTPOUTEIbHBIA KOJIEIK

YTBEPXIAIO

3amecTuTenb AUpeKropa no YP
Epemeena B.A.

« » 2020 r.

KOHTPOJIBHO-U3MEPUTEJIbHBIE MATEPUAJIbI
10 YYEBHOU JUCIIMITJIMHE
«BHOJIOI' U5
porpamMmMa IoArOTOBKH KBATH(UIIMPOBAHHBIX PA00UUX H CITYXKAIIHUX I10
npodeccusim:

43.01.09 «IloBap, koHgUTEP»

Ha 0a3e OCHOBHOT'O 00111ero 00pa3oBaHMs
C MOJy4EeHHEM CpeHero o0Iero oopa3oBaHus

r. llymuxa, 2020
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3ananus 3a4eTHOM padoThI

1 BapuanT

B 3a0anuu Al — A10 evibepume 1 eepnwiit omeem u3 4.

Al. Kakoii ypoBeHb OpraHU3aIliy )KHBOTO CITY)KUT OCHOBHBIM OObEKTOM M3YyUCHUS

I[IATOJIOTUU?
J KieTounbrit
o [TomynaumoHHO-BUAOBOM
o buoreonienoTnueckuit
. buocdepnbrit

A2. Hewmenkue yuyenbie M. Ilneiinen u T. llIBanH, 0000IIUB HJEH pa3HBIX
YYEHBIX, CPOPMYIUPOBATIU
1) 3aK0H 3apO/IBIIIEBOrO CXOICTBA
2) XpOMOCOMHYIO TE€OPHUIO HACTIEACTBEHHOCTH
3) KJIETOUYHYIO TEOPHIO
4) 3aKOH TOMOJIOTHYECKUX PSIOB
A3. MoHoMepamu Oerka sIBISIOTCS
1) aMHUHOKHCIIOTHI
2) MOHOCaxapuabl
3) )KUpHBIE KUCIIOTHI
4) HyKJICOTHUIBI
A4. ®aza nieneHus KIETKU, B KOTOPOM XPOMATHABI PACXOISITCA K MOI0CaM
1) metadaza
2) npodasza
3) anadaza
4) tenodasza
AS. Opranu3mbl, KJIETKH KOTOPBIX HE UMEIOT 000COOJIEHHOTO S/Ipa, - 3TO

. BHUPYCBI
. MPOKAPHOTHI
. DYKApUOTHI
. rpHrObI
A6. Y pacTeHuil, NOJy4YE€HHBIX ITyTEM BET€TaTUBHOIO Pa3MHOKEHUS,
. MOBBIIIAETCA aJanTauus K HOBBIM yCIIOBUSM
. HAOOp F€HOB UJEHTHYEH POAUTEIHCKOMY
. IpOSIBIISIETCS] KOMOWHATUBHAS U3MEHYMBOCTD
. MOSIBJISIETCS MHOTO HOBBIX TPU3HAKOB

A7. CKOJBKO XpoMOCOM OyIeT coJepKaThCsd B KJIETKaX KOXH YETBEPTOIO
MOKOJICHHSI 00€3bsIH, €CII y CaMIla B 3TUX KJIETKaxX 48 XpOMOCOM:

. 44

. 96

. 48

. 24
A8. Hocutensimu HacnencTBeHHOW MH(OpMAIUU B KIIETKE SBIISIFOTCS
1 )XJI0pOIIacThI

2) XpOMOCOMBI
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3) MUTOXOHIPUU
4)prb0COMBI
A9. 3apaxxenue Bupycom CIIN/]a MOXKET MPOUCXOINUTD MPU:
1) ucronb30BaHUU OJIEK/BI OOJIBHOTO
2) HaxOX/JIEHUHU C OOJBHBIM B OJTHOM MOMEILIEHUN
3) UCIOJIb30BAHUU IMPHUILIA, KOTOPHIM MOJIL30BAJICS O0JIBHON
4) UCTIOJB30BAHUH ILJIOXO BBHIMBITOM MOCYIbl, KOTOPOM MOJIb30BaAJICS O0IBHOM
A10. Konbroranus u KpOCCUHIOBEP B KJIIETKAX ’KUBOTHBIX POUCXOAMT:
. B IIPOLIECCE MUTO3a
2) npu NapTEeHOreHe3e
3) npu MOYKOBaHUU
4) npu meniose
B 3ananuu B1 u B2 ¢st0epume 3 eepnvix omeema u3 6, 066edoume eviopannvle
uugpovl u 3anumiume ux ¢ madauyy.
B1. Kakue cTpyKTypbl XapakTE€pHbI TOJBKO PACTUTEIBHON KIIETKE?
1) kJIeTouHast CTEHKA U3 XUTHUHA
2) KJIeTOYHAas CTEHKA U3 LIEJUTIOJIO3bI
3) sHIOMIIa3MaTUYECKas CETh
4) BaKyoJIH ¢ KJIETOYHBIM COKOM
5) MUTOXOHIPUU
6) JeMKOIIACTBI U XJIOPOIIACTBI
B2. Kakue o0Ouiie cBoiicTBa XapaKTepHBbI 111 MUTOXOHAPUNA U TIacTUA?
. HE JCJIATCS B TEUCHUE KU3HU KIETKU
| MMEIOT COOCTBEHHBIN F€HETUUECKUN MaTeprall
. SBJISFOTCSI OJTHOMEMOPaHHBIMH
. coziepkat epMEHTHI
. UMEIOT JIBOMHYIO MEMOpaHy
J y4acTBYIOT B cuHTe3e ATO
B3. YcTaHoBUTE COOTBETCTBHE MEXKY OCOOCHHOCTSIMH M BUJIAMH PAa3MHOKEHUS

OCOBEHHOCTHU PASMHOXEHNA BUJIbl PASMHOXEHHMS

A) Y motoMcTBa OJMH POJAUTEIH 1) becrionoe pa3mMHO)KeHne
b) IToToMCTBO Te€HETHUYECKU 2) IlomoBoe pa3MHOKEHHE
YHUKAJIBHO

B) PenponykTuBHBIE KIIETKH
o0Opa3yloTcs B pe3yibTaTe Meiio3a

I') IloroMcTBO pa3BUBaETCA U3
COMATHUYECKUX KJIETOK

J1) TloroMCTBO MOKET pa3BUBAThLCS U3
HEOIJI0IOTBOPEHHBIX TAMET

C1. Haiinute ommOKy B MPUBEJEHHOM TEKCTE. Y KOKHUTE HOMEpPA MPEIJIOKEHUH, B
KOTOPBIX OHU cjieraHbl. OOBSICHUTE UX.

. Bce npucyTcTByromue B opraHu3Me 0einku — GEepMEHTHI.
. Kaxnp1ii pepMeHT yCKOpSET TEUCHHE HECKOJIBKIX XUMUYECKUX
peaKuni.
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. AKTUBHBIN IIEHTP EpMEHTa CTPOTO COOTBETCTBYET KOHPUTypalluu
cyOcTpara, ¢ KOTOPbIM OH B3aUMOJECUCTBYET.
. AKTHUBHOCTh ()EPMEHTOB 3aBUCHUT OT TaKUX (PAKTOPOB, KaK
temneparypa, pH cpenbl, u Apyrux GpaxTopos.
5.B kauecTBe KOQEpPMEHTOB (PEPMEHTA YACTO BBICTYIAIOT YIJIEBOJBI.
C2. XKenmuHa BbIXOAUT 3aMyX 3a 00sibHOT0 reModmnueit. Kakumu 0ynyT aetu,
ecnu: 1) *KeHIIMHa 37J0pOBa U HE HECET I'eH reMouiiny; 2) )KeHIIUHA 30POBa, HO
SBIISIETCSI HOCUTEJIEM T'eHa reMopuinu?
Bapuanr 2
B 3a0anuu Al — A10 evivepume 1 eepuwtii omeem us3 4.
Al. Ctpoenue u (yHKIIUU OPTaHOUIOB KJIETKH U3y4aeT HayKa:

J TCHETHKA,
J LIMTOJIOTHS,

. CCIICKIIUS,

J CHCTEMAaTHKa.

A2. YKaXuTe OTHO U3 MOJIOKEHNUN KIETOYHON TEOPUHU
1) coMatrueckre KJIETKU CoAepKaT AUILIOUIHBIN HA00p XPOMOCOM
2) raMeTbl COCTOSIT U3 OJTHON KJIETKU
3) KJIeTKa MPOKapuoOT COAEPKUT KoibleByto JTHK
4) kneTka HauMEHbLIas €AMHUIA CTPOEHUS U )KU3HEAEATEIbHOCTH OPTaHU3MOB
A3. Monomepamu [IHK siBisroTcs
1) aMHUHOKHCIIOTBI
2) MOHOCaXapuIbl
3) )KUpPHBIE KUCIOTHI
4) HyKJICOTUIBI
A4. 3HaueHue MUTO3a COCTOUT B YBEJIMUECHUU YHCIIA

. XPOMOCOM B MOJIOBBIX KJIETKaX
| monekyn JJHK B nouepHux kierkax
. XPOMOCOM B COMaTHYECKUX KJIETKAX
. KJIETOK ¢ HAOOPOM XPOMOCOM, PaBHBIM MAaTEPUHCKON KIIETKE

AS. Kakue (popMbl )KM3HU 3aHUMAIOT TIPOMEKYTOYHOE MOJI0KEHUE MEXKIY TeIaMu
YKWBOW M HEXKUBOUW TTPUPOJIbI?

. BHUPYCHI

. OakTepun

J JIAIIIAUHUKU
. rpUOBI

A6. becnoyibIM IyTEM 4acTO Pa3MHOKAKOTCS:
1. MJIEKOIUTAKOIIUE
2. KHUIIEYHOIIOJIOCTHEIEC
3. pBIOBI
4. TTUIBI
A’7. Bropoii 3akoH I'. MeHenst Ha3bIBaeTCsl 3aKOHOM
1) pacuiernineHus
2) enuHOOOpa3us
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3) ClEIJIEHHOTO HAaCIeA0BaHUS
4) He3aBHUCHMOT'0 HACJICAOBaHUS
A8. Tum HacnenoBaHMS MpHU3HAKA B PSTY MOKOJECHUH U3ydaeT METO/;

o OJIN3HEOBBII
. reHeaoruaeckui
. LIATOJIOTUYECKUI
J MO YJISIIUOHHBIN
A9. VY nerent pa3BUBaETCs PaXUT IPU HETOCTATKE:
. Maprasiia " xenes3a
. KaubIus U pocdopa
. MEJU U IIMHKa
. CEephI U a30Ta

A10. ITosBiIeHHE Y TOTOMKOB PU3HAKOB, OTJIIMYHBIX OT POJAUTEIBCKUX,
IIPOUCXOJNT B PE3YyJIbTATE:

. 0€CroJIoro pa3MHOKEHUS
. napTeHOTeHe3a

. MOYKOBAHUS

. MOJIOBOTO Pa3MHOKECHUS

B 3a0anusnx Bl u B2 evioepume 3 eepuvix omeema uz 6, o66eoume 6vlOpanHuvle
uugpovl u 3anumiume ux ¢ madauyy.

B1. KakoBsl cTpoeHHE U (PYHKIIUM COMAaTHYECKUX KIETOK dKUBOTHBIX ?

1) umeeT ABOITHOI HAOOP XPOMOCOM

2) HE UMEET KJIETOYHOTO siIpa

3) npu aejaeHur 00pa3yroT KJIETKU, UISHTUYHbIE MaTEPUHCKON

4) y4acTBYIOT B [TIOJIOBOM Pa3MHOKEHUH OPTraHU3MOB

5) nensaTcsa MUTO30M

6) bopMupyIOTCS B OpraHU3Me IyTeM Meio3a

B2. I{uTomnna3ma B KJIETKE BBITTOTHAET (DYHKITUU:

J BHYTPEHHEW Cpelibl, B KOTOPOM PACIIOI0KEHBI OPTAHOUIBI
J XpaHEeHHs U Mepejayn HaclIeICTBEHHON NH(GOpMAaIIIH

J B3aMMOCBS3H MPOLIECCOB OOMEHA BEIIECTB

. OKHCJICHHS] OPTaHUYECKUX BELIECTB 0 HEOPTaHUYECKUX

. OCYILECTBJICHUS CBSI3U MEXKIY OPTaHOWUJIaMH KJIETKH

| cuHTe3a Mosiekysn ATD

B3.YcraHoBUTE COOTBETCTBHE MEXKAY OCOOCHHOCTSIMU OOMEHA BEILIECTB U
OpraHHU3MaMH, /Uil KOTOPBIX XapaKTE€PHbI 3T OCOOCHHOCTH.

OCOBEHHOCTH OPI'AHU3MBbI
OBMEHA
BEIIECTB

A) | ucrionp3oBaHme 1) | aBTOTpOdBI
SHEPTUU

COJIHEYHOT'O CBETA
g cuare3a ATO

b) | ucnonp3zoBanue 2) | rerepoTpods
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SHEpIruu,
3aKJIIOUCHHOH B
MMUIIE JUIST CHHTE3a
ATD

B) | ucnonp3oBanue
TOJIBKO TOTOBBIX
OPTraHUYECKUX
BEIIICCTB

I') | cuntes
OPTraHUYECKUX
BEIIISCTB U3
HEOPraHUYEeCKUX

J1) | BeLIEIICHHE
KHCIIOpOJia B
nporecce oomMeHa
BEII[ECTB

C1. Haligute ommOKY B MPUBEAECHHOM TEKCTE. Y KOKUTE HOMEpPA MPEJIOKEHUH, B
KOTOPBIX OHU AOoMyIIeHbl. OOBSCHUTE HX.
. ['eneTnueckas nH(popMaIMs 3aKII0UYEHA B MOCIIEI0BATEIIBHOCTH
HYKJICOTUJOB B MOJIEKYJIaX HYKJIIEMHOBBIX KUCJIOT.
. Omna nepenaercs ot u-PHK k IHK.

. KOZI0H cOCTOUT U3 YETBIPEX HYKICOTHIOB.
J Kax b1l ko10H mudpyeT TOIbKO OAHY aMUHOKHUCIIOTY.
J Y Ka)xa0ro ;KMBOTO OPraHU3Ma CBOM T€HETUYECKUM KOJ.

C2. Y 310poB0O#i MaTepu, pOJAUTENIH KOTOPOH TOKE ObLIIN 3I0POBBI, U 0OJIHLHOTO
JTATbTOHU3MOM OTLA POJMIUCH A0Yb U ChIH. OnpeiesiuTe TeHOTUIIbI POAUTENEH,
T€HOTHUITBI U (PEHOTHIIBI AETEH.

OTBeThl HA 32JaHUS KOHTPOJILHOM PadoOThI:

1 BapuaHT
Al A2 A3 Ad AS A6 AT A8 A9 Al10
1 3 1 3 2 2 3 2 3 4
B1 -
E [ 4 |6
B2. -
12 5 IB
B3. YcraHoBuTEe COOTBETCTBHE MEXKIY OCOOCHHOCTSIMH M BUJAMU PA3MHOKEHUS
A b B r i
1 2 2 1 2

C1. Oumo6ku gonyuieHbl B npeaioxenusx 1, 2, 5.

1 — He Bce Oenku GpepMeHTHI,

2 — (hepMeHTHI cienU(DUIHEI;

5 — B kauecTBe KOYEPMEHTOB (hepMEHTa YaCTO BHICTYNAIOT BUTAMHUHBI WJIM HOHBI METAJIJIOB.
C2.

Conep:kaHue BEPHOTo 0TBETAa U YKa3aHUsI bassr
K OlleHHBAHHUIO
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(momyckaroTcst HHbIe (DOPMYIUPOBKH OTBETA,
HE MCKaKAIOIINE €ro CMBICTIA)

DeMEHTEI OTBETA:
e Bce neru OyayT 30pOBBI
e 50% nouepeit u 50% ceiHOBEM

OyyT OOJBHBI
OTBeT BKJIIOYAET BCE HA3BAHHBIE BEIIIIE 2
DJIEMEHTBI, HE COJCPIKUT OUOIIOTHUECKUX
OIInOOK
OTBeT BKIIO4aeT 1 U3 Ha3BaHHBIX BBIIIE 1

3JIEMEHTOB M HE COJCPIKUT OMOTOTHYECKUX
omnOox, MJIM oTBeT BKIIOYAET 2 Ha3BaHHBIX
BBIIIIC 3JIEMEHTA, HO COJCPIKUT HETPyObIe
OHMOJIOTHYECKHUE OLIMOKHU

OTBeT HeNnpaBWIbHBIN 0
MaxkcuMaibHbIH Gasut 2
2 BapuaHT
Al A2 A3 A4 AS A6 A7 A8 A9 Al10
2 4 4 4 1 2 1 2 2 4
Bl -
11 E |5
B2. -
1 E |5
B3. YcTaHoBUTE COOTBETCTBUE MEXKY OCOOCHHOCTSMH U BUJIAaMU PA3MHOXKEHUS
A b B I Jil|
1 2 2 1 1

C1. Ommoxu fonmyuieHsbl B IpeJIOKeHuAX 2, 4,7.
2 — uadopmanus neperocurcs ot JJHK k uPHK;

3 — KOJIOH COCTOUT U3 3 HYKJIEOTH/IOB;

5 — reHeTHYEeCKU KOJ yHUBEpCcaleH

C2.

Copep:xaHue BepHOTo 0TBeTa U YKa3aHUSA Bamner
K OLIeHUBAHUIO
(orryckaroTcs MHbIE OPMYIUPOBKH OTBETA,
HE MCKAXKAIOIIKE ero CMbICIA)

DeMeHTEI OTBETA:
o JleBouka 370pOBa, HO SIBJISETCS
HOCHUTEJIEM NAIIBTOHN3MA
. Mauiburk 310pOB

OTBET BKJIIOUAET BCE HA3BAHHBIE BBIIIIE 2
AIIEMEHTBI, HE COJEPIKUT OUOIOTHUECKUX
OLINOOK

OTBeT BKIIOYaeT 1 U3 Ha3BaHHBIX BBIIIE 1
AJIEMEHTOB M HE COJEPKUT OMOJIOTHIECKUX
omnoox, MJIM oTBeT BKIIOYAET 2 Ha3BaHHBIX
BBIIIIE DJIEMEHTA, HO COJEPIKUT HETPYObIE
OMOJIOTHYECKHE OLIMOKHU

OTBeT HenpaBUIbHBIN 0

MaxkcuManpHBIN Ot 2
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DK3aMEeHAITMOHHEBIE 32 TaHUS

3apnaHue 1
PaccMoTpuTe cxemy. 3anuwnTte B OTBETE NPOMYLLEHHbIA TEPMUH O0603HAYEHHbI Ha CXeMe 3HaKoM
BoOMnpoca.

Jleernii memymodex

AopTa
Bocxopaman oyra Hucxopmunas gyra
A0PTEL 0P TH
(Tomoea, mes pyrm) (Tymoeuwme, Horm)
ApTepun
2@
Benu
Husmaa nonas Bepxuaa nonas
IIpasoe npedcepaue

2. 3apaHue 2
PaccmoTpute Tabnuuy «buonorma kKak Hayka». 3anuwuute B OTBETe MpONyLEHHbI TEPMUH,
0603HayeHHbIN B Tabnnue BONPOCUTENbHBIM 3HAKOM.
Buonorus kak Hayka

Pa3ngen Guosorun | O0beKT u3ydyeHus
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DKOJIOTHS

B3anmopelicTBue opraHu3MoB B OHOTe€OIIeHO3€

?

Crpoenue 1 (HyHKIMOHHPOBAHUE KIIETOK

3. 3apaHue 3

CKONbKO TPUMNIETOB KOAMPYHOT NOANMNENTUA, COCTOAWMNA N3 267 aMMHOKUCNOT?

B oTBeTe 3anuwmnTe TONbLKO 4YMCno.

4. 3apaHve 4

Kakune dyHKLUMN BbIMONHSAET KOMMNieKc Monbaxmn?

1) CMHTe3upyeT opraHMyeckue BELLECTBA M3 HEOPraHUYeCcKmX
2) pacwennseTt 6MononMmepbl 4O MOHOMEPOB
3) HakannueaeT 6enku, MMNuAbI, YrneBoabl, CUHTE3UPOBAHHbIE B KNeTKe

4) obecneunBaeTt YNakKoOBKY U BbIHOC BELWLECTB U3 K/IETKU

5) OKMCNAEeT opraHMyeckme BEeLLECTBa A0 HEOPraHNUYEeCKMxX
6) yyacTByeT B 06pa3oBaHMM IM30COM

5. 3apaHue

YcTaHOBUTE COOTBETCTBUE mMexay 0COBEHHOCTAMM KNIETOYHOIO AENEHNS N €ro BUAOM.

OCOBEHHOCTH KJIETOYHOI'O BUJ] AEJJEHUA
JEJIEHIN S
A) B pe3ybTaTe IeNeHUsI 1) muro3
MOSBIISIIOTCS 4 raIIOUIHBIE KIIETKHA 2) Metio3

B) obecnieunBaeT poct opraHoB

B) npoucxoaut npu
00pa3oBaHNM CIIOp pacTCHUH U
rameT )KHBOTHBIX

I') npoucxoaur B
COMaTHYECKHUX KIIETKax

JI) obecrieunBaet Gecronoe
Pa3MHOXEHHUE U PETeHEePaIHI0
OpraHoB

E) mognepxxuBaer
MOCTOSIHCTBO YHCIIa XPOMOCOM B
MOKOJICHUSIX

3anMwmnte B OTBET UUdPbI,

pacnonoxwue

nx

B

nopaake, COOTBETCTBYWOLWEM 6GyKBaM:

A b

6. 3apaHue 6

Kakon npoueHT pacTeHuih HOYHOW KpacaBuubl

7. 3apaHue 7

Bce npuBeaéHHble HUXE TEepMUHBbI,

C pO30BbIMM LBETKAMM MOXHO OXuaaTb OT
CKpeLMBaHUS pacTeHU ¢ KpacHbiMK (A) 1 6enbiMm (a) uBeTkaMn (HenosIHoe AOMUHMPOBAHME)?

KpoMe [AByX,

pa3sMHOXeHus opraHusmosB. Onpegenute fABa TepMUHA,

3anuwute B Tabnuuy umMdpbl, No4 KOTOPbIMU OHU yKasaHbl.

1) roHapa
2) cnopa
3) onnoaoTBOpEHUE
4) oBoreHes
5) noukoBaHue
8. 3apaHne 8

NMCNONb3YKTCA ANnA OonncaHua nonoBoro
«BblMagawowmx» mn3 obuwero cnncka, w

YcTaHOBUTE COOTBETCTBME MexXAy cnocobamMm MUTaHMUS M MPUMEPOM: K KaXKAOW Mo3uunu, 4aHHOM B
nepsoM ctonbue, nogbepute COOTBETCTBYHOLLYHO MO3MLMIO U3 BTOPOro cronbua.

[MTPUMEP CIIOCOB ITMTAHNA
A) criuporupa 1) dpororpodhHbIit
B) nenummn 2) reTepoTpOdHEIA

B) cepobakrepus
I') nnanobakrepus
J1) noxneBoii 4epBb

3) xeMOTpoQHBIH
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3anuwute B OTBET Ll,VI(bpr, pacnonoXxme uUX B nNopagKe, COOTBETCTBYHOLLEM GYKBaM:

A b B r i

9. 3apaHue 9

BbibepuTe Tpy BeEpHbIX OTBETA M3 LWECTM U 3anuwmnte B Tabnuuy umdpbl, Noa KOTOPbIMW OHU
yKasaHbl. Ecnn B npouecce 3BOMOUUK Yy XUBOTHOMO CHOPMMPOBASICS FOSIOBHOM MO3r, U306paKEHHbIN
Ha PUCYHKeE, TO AN 3TOro XXMBOTHOIO XapaKTepHbI

1) rybuaTtble nérkune

2) Hanuumne BOIOCAHOIO NOKPOBa

3) canbHble N NOTOBbIE Xenesbl

4) XOpoLWOo pa3BUTbIA MO3XEUYOK

5) pasmHoXxeHune B Boae

6) TenJOKpPOBHOCTb
10. 3apaHue 10

YcTaHOoBUTE COOTBETCTBME Mexay 3aboneBaHmssMm U BO3OyAUTENAMM, Bbi3blBAOWNMK  3TU
3abonesaHus.

3ABOJIEBAHUE BO3BYAUTEJIN
A) TOJIOBHS 3]1aKOB 1) TpuOHI
b) ackapumos 2) TeJIbMHHTBI
B) BeTpsiHas ocma 3) BUpYCHI
I') rpumm

J1) myuHucTas poca
E) 5XnHOKOKKO3

A B B r i E

11. 3apaHue 11

YcTaHOBUTE MpaBWIbHYK MNOCNEeA0BATENIbHOCTb  PACrOJIOKEHUSA CUCTEMATUYECKMX TaKCOHOB
XnBoTHOro (AdpuKaHCKOro cTpayca), HauMHas C Haumbosbllero TaKCOoHa. 3anuwute B Tabnauuy
COOTBETCTBYIOLLY NoCnesoBaTebHOCTb umdp.

1) Xopaosble
2) XX1BOTHbIE
3) DykapuoThl
4) Ctpaychbl
5) NTuubl
6) CtpaycoBbie
12. 3apaHue 12
YKaxuTte npouecchbl, MpOUCXoAsWNE B TOHKOW KULLKE

1) amynbrupoBaHue Xupos
2) BcacbiBaHWE aMMHOKMUCNOT
3) pacwenneHne 6enkoB A0 aMUHOKNCNOT
4) nepeBapuMBaHMe KIeTHaTKK
5) BbloeneHmne CoNsIHOM KNCNOThI
6) BcacbiBaHue BOAbI
13. 3apaHue 13
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YCTaHOBUTE COOTBETCTBME MeXAY OTAENaMU CUCTEMbl KPOBOOGpAaLlEHWs YEeNoBEKA W ra30BbIM
COCTaBOM NMpoXxoAsiLlell Yepes HUX KPOBM.

'A30BBI COCTAB KPOBU OTAEJIbI CUCTEMBI
KPOBOOFBPAIIIEHN A
1) moBBIIIEHHOE CONIEpKAHNE A) aopra
KUCIIOpoa b) HKHAA oNnas BeHa
2) IOBBIIICHHOE CONIEPIKAHHE B) nerounas aprepus
YTIICKHCIIOTO ra3a I') nerouynas BeHa

3anuuwute B  OTBET LJ,VICbpr, pacnonoXxme uUX B nNopsagKe, COOTBETCTBYHOLUEM GYKBaMZ

A b B I

14. 3apaHue 14
YcTaHoBUTE MNOCNeA0BaTeNbHOCTb MPOLECCOB, MPOUCXOAAWMNX B MNULLEBApPUTENbHONW CUCTEME
yenoseka. 3anuunTe COOTBETCTBYIOLLYO NOC/eaoBaTebHOCTL KUdPp.
1) pacwenneHne 6enkos NencMHOM
2) OKOHYaTesNbHOE BCacbiBaHME BOAbI
3) aKTMBHOE BCacbiBaHME aMUHOKUCIIOT, IOKO3bl, MNLEPUHA U XXUPHbIX KACNOT
4) pacwenneHne 6enKoB TPUNCUHOM
5) paclwenneHune yrneBoaoB aMmMiIason C/AtoHbI
15. 3apaHue 15
MpouunTaliTe TekcT. BbibepuTe Tpu nNpeanoXxeHusi, B KOTOPbIX OMNUcCaHbl Mopdonornyeckmne
Npu3HaKm COBPEMEHHOMO YenoBeka. 3anuwunTte B Tabnnuy umdpbl, No4 KOTOPbIMW OHM YKa3aHbl

(1) CoBpeMeHHbIl YenoBek BO MHOMOM MOXO0X Ha CBOMX MPeAKOB — 4enoBeKOO6pa3HbIX MPUMaToB.
(2) Ero oTHOCUTENBHO KPYMHbIN MO3I B HECKOJIbKO pa3 MpeBOCXOAMT MO3r wumnaHse. (3) Y yenoseka v
WKMMNaH3e HacuuTbiBaeTcs He MeHbwe 90 % cxoaHblXx TreHoB. (4) DsonouMsas 4esloBeka
conpoBoXjanacb pa3BUTUEM peun W NOosABJEHWEM HOBbIX (opM nosedeHus. (5) BO3HMKHOBEHWIO
NpAMOXOXAEHUS CrnocobCcTBOBanM MOSIB/iEHME CBOAYATON CTOoMbl, S-06pasHOro mno3BOHOYHMKA C
WeNnHbIM U MNOSACHUYHbIM  u3rnmbamu, pacwmpeHHoro Tasa. (6) bBnarogaps OT4YeTAIMBOMY
NpOTMBONOCTaBNEHMIO 60MbWOro nanbla OCTajlibHbIM MOCTENEHHO COBEPLUEHCTBOBANAcb pyka, Kak
opraH Tpyaa.
16. 3apaHue 16

YcTaHOBUTE COOTBETCTBME MeXAy XapaKTepUCTUKamMm W NyTAMW AOCTUXEHMS 6MOonorMyeckoro
nporpecca: K Kaxaon nosmuuu, 4aHHOM B nepBoM cTtonbue, nogbepute COOTBETCTBYIOLLYIO NO3ULMIO U3
BTOporo cronbua.

XAPAKTEPUCTUKU IMYTHU JOCTUXXEHU A
BUOJIOTMYECKOI'O
I[MPOT'PECCA
A) JacTHBIEC IPUCTIOCOOICHUS 1) apomopdo3
K YCJIOBUSIM KU3HU 2) uauoaganTays
b) BO3HMKHOBEHHE KIIaCCOB
’KHUBOTHBIX
B) obGpazoBanue pomoB BHyTpH
CEMENCTB
I') noBeIIeHNE YPOBHA
OpraHH3aly OPraHu3MOB
/1) BOSHUKHOBEHHUE OT/IEIIOB
pacTteHui

3anuwute B OTBET Ll,VI(bpr, pacnonoXxmne uUX B nNopsagKke, COOTBETCTBYHOLLEM GYKBaMZ

A b B r i

17. 3apaHue 17
KoHCcyMeHTOM neca sBNsieTcs nucuua obblIKHOBEHHAS, Tak Kak OHa

1) retepoTpod, XULLHMK
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2) noefaeT pacTUTENbHOAAHbIX XXUBOTHbIX

3) noTpebnseT CoONHEYHYH SHEPru

4) BbIMOJSIHSET POSb peayLeHTa

5) perynupyeT 4ncneHHOCTb 0cobel B NONynsiLum Mbllen

6) Hakan/MBaeT B Tese rKo3y
18. 3apaHue 18

YCcTaHOBUTE COOTBETCTBME MeXAY OCOBEHHOCTAMU U TUNAMW MUTAHUS: K KaXXAOW NO3uMuUUK, AAHHOM
B NepBoM CTos1bue, NnoabepnTe COOTBETCTBYHOLLYIO MO3ULMIO U3 BTOPOro ctonbua.

OCOBEHHOCTHU THUIIBI ITIMTAHUA
A) npeoOpa3yrT COTHEYHYIO 1) aBTOTPOdBI
SHEPTHUIO B SHEPTHIO OPTaHUYIECKUX 2) reTepoTpodn

BEILECTB

b) mutaroTcs 3a cuér
(harormTo3a HIM OCMOTPOPHOTO
croco0a MUTaHus

B) BBIAESIOT KUCIOPO IPU
(hoTonmze BoabI B mpoLiecce
¢oTocunresa

I') ucronp3yroT roTOBEIE
OpraHUYecKHUe BellecTBa

J1) ciocoGHBI K XeMOCHHTE3Y

E) ucnone3yrot aHepruo
OKHCJICHHS] HEOPTaHMYECKUX

BCIIIECTB
3anuwuTe B Tabnuuy Bbl6paHHble umdpsbl noa COOTBETCTBYHOLLNMU 6ykBamu.
A b B r i E

19. 3apaHue 19
YcTaHoBUTE NOCeA0BaTebHOCTb NPOLECCOB, MPOUCXOAALWLNX B XO4€ Melo3a.

1) pacnonoxeHne nNap roMosIOrMYHbIX XPOMOCOM B 3KBATOPManbHOW NIOCKOCTU

2) KOHblOrauus, KpoccuHrosep

3) pacxoxaeHue CeECTPUHCKMX XpoMaTug,

4) obpasoBaHue ranjionaHbixX saep ¢ O4HOXPOMATUAHLIMU XPOMOCOMaMMm

5) pacxoxaeHne roMosIorMYHbIX XpOMOCOM
20. 3agaHue 20

BctaBbTe B TekCT «CuUCTeMbl OpraHoB» MNpONyWeEHHble TEPMWHbI M3 MNPEANIOXKEHHOro nepeyHs,
ncrnonb3ys Anas 3Toro uudposble 0603HaUYeHUs. 3anuunTe B TeKCT UMdpbl BblIbpaHHbIX OTBETOB, a
3aTeM MONYYMBLUYKCA TMOCAeA0BaTeNbHOCTb UMdp (N0 TEeKCTy) BAUWKTE B MPUBEAEHHYH HUXe
Tabnnuy.

CUCTEMbI OPFAHOB

OpraH — 2370 (A), wumerowas onpeaenéHHy QopMy, CTpoeHue, MecTo W
BbIMONHAKOWaa oAHY WIN HECKOJIbKO CI)YHKLLMVI. B KaXgoM opraHe ob6s3aTeNnbHO ecTb KPOBEHOCHbIE
cocyabl u (B). OpraHbl, COBMECTHO BbIMOAHAKOWME obwme GYHKUMKM, COCTaBNAT
CNCTEMblI OpraHoB. B opraHmsMe 4yenoBekKa WMeeTCd BblaennTteslbHaad CucteMa, r1aBHbIM OpraHoMm
KOTOpOW SABNAOTCS (B). Yepes BblaeNnMTENbHYIO CUCTEMY BO BHELLHIOW Cpeay yaansTcs
BpeaHble .

MNEPEYEHb TEPM/HOB:

1) TKaHb 2) gacTh Tena 3) HEepBHI 4) KHAIIEeYHUK

5) KemymoK 6) MoYKu 7) mpoaykt obMeHa 8) HemepeBapeHHbIE
OCTaTKH MUIIN

3anuwmnte B OTBET UUMPbI, pPacrnosioXMB UX B MopsiaKke, COOTBETCTBYIOWEM 6ykBaM:
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21. 3apaHue 21

YuéHble uccnepgoBanM Maccy NYEN M3 pasHblX panioHoB. WX MHTepecoBanu pasnuums B Macce
JNIETHEro U OCEHHEro MOKOJIEHUS NYEN, a TaKXe XapaKTep M3MEHEHUS 3TOro rnokasaTesnsl B 3aBUCUMOCTU
OT MecTa npoucxoxaeHus. [lokasaTenb CbIpOA M CyXOoWM Maccbl N4Yén roBOpUT O CTEerneHu
dun3nonornyeckon NOAroTOBKM MYEN K pa3HbiM Ce30HaM, HaKanJMBaHWUIO 3HEPruu, OTCYTCTBUU WU
Ha/IMUYMM Y HAaceKoMbIX 3a60Tbl O BbipalimMBaHum paboumx N4én B ynbe U T. 4.

IIpoucxoxnenue maén Iokonenue muén Cobipasi Mmacca muéi (B Cyxast macca nuéi (B
MT) MT)
Psi3anckas o06iacThb JletHee 69,6 21,6
Ocennee 78,6 25,8
Tamkent JletHee 62,1 19,5
Ocennee 71,6 23,8
Monnasus JletHee 61,9 20,2
Ocennee 72,9 23,4
Ycceypuiick JleTHee 66,1 20,9
Ocennee 78,3 26,6
JlaTBus JleTHee 70,8 23,1
Ocennee 84,1 27,9

MN3yunte Tabnuuy u BbiI6epuTe BEpPHbIE YTBEPXKAEHUS.

1) Macca n4én oT neTta K 0OCeHM yMeHbLUIAeTCs.

2) Cblpast Macca ans n4yén PsasaHckon obnactm yBennuuniacb Ha 13,9%

3) Y nuén Yccypuincka npoLeHTHOe yBeMYeHMe CyXon Macchl 60nblue, 4eM B OCTanbHbIX 0bnacTsx.

4) Y ceBepHblx nuyén (PsaA3aHckas obnactb, Yccypwuiick, JlaTBus) cyxass Macca OTHOCUTESIbHO
6onblie, yeM y 1XHbIX (MongaBus, TalKeHT).

5) Paznnumsa B CbIpoii Macce SIeTOM U OCEHbIO CTOMb Masbl, YTO UMM MOXHO NpeHebpeyb
22, 3apaHue 22 N?

MoyeMy KpOBEHOCHas CMCTEMA HACEKOMbIX He BbINOSHAET PYHKLUMNIO TPaHCMOpTa ra3os?
23. 3agaHue 23

OpraHbl 60spbiwHuka (a) n BuHorpaaa (6), o6o3HayeHHble Ha pUCYHKaX BOMPOCUTESIbHbIM 3HAKOM,
pa3BMBalOTCS M3 OAMHAKOBbLIX 3apoAbllleBblX 3a4aTkoB. Kak HasbiBalOTCa M B pe3dynbTaTe Kakoro
3BOIIOLMOHHOIO npouecca chopMMpoOBaNINCE TaKMe OpraHbl, KOTOPblE€ MMEKT CXOAHbIM MaaH CTPOEHUS
M npoucxoxaeHus? K KakomMy MeToAy W3ydYeHWs 3SBOMOLUMM OTHOCSAT HanMume TakKuMX OpraHos?
HazoBuTe, BMAOM3MEHEHMEM KaKOro OpraHa KaXAoro pacTeHUsi OHWU SBASITCA U Kakyl dYHKUKUIO
BbINOJTHSIIOT.

24. 3apaHue 24
Hangnte owunbku B npuBeAEHHOM TeKCTe. YKaxute HoMmepa MpensioXXeHuh, B KOTOPbIX OHU
AonyLleHbl, UCMpaBbTe UX.

1. Akynbl - HapoTpsa XpsweBbiX pbib, obnajawwuin  cneayloWMMU  OT/IMYUTENBHBIMU
ocobeHHoCTAMU: yanuHéHHOoe Teno 6onee mnm meHee TopnenoobpasHoin dopMbl, 60NbLION XBOCTOBOM
NAaBHMK M XOPOLIO pasBUTble XxabepHble KPbILKW.
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2. K HacToslleMy BpeMeHW n3secTHo 6onee 450 BuaoB akyn. 3. Kutoeas akyna — camas 6onblas
M3 Kn3BeCTHbiIX pblb (€€ anuHa pocturaet 20 MeTPOB) M CaMblil KPYMHbIA MOPCKOW XWULHUK. 4.
MpeacraBuTeNM HaZOTPSAa LWMPOKO pacnpoCcTpaHeHbl B MOPSIX M OKeaHaX, OT MOBEPXHOCTM A0 rNy6uHbl
6onee 2000 MeTpoB. 5. AKynbl B OCHOBHOM 06UTalOT B NpecHon Boae. 6. BONbLIMHCTBO akyn OTHOCUTCS
K TaK Ha3blBaeMbIM HaCTOSILLMM XULIHNKaM, HO 3 Buaa — GUNbTpaTophbl.
25. 3apaHue 25

Kakne nM3MeHeHus MOryT npou3onTn, ecnu B BOAOEM C pacTUTENbHOSAHbIMU pbibamMu cny4vamiHo
nonageT MKpa XWULLHbIX pbl6?
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