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MNOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl O OUOJIOTMU TEOPETUYECKYIO OCHOBY ISl ONIpEIETICHHs MOAX0I0B K
(bopmupoBaHHUIO coaepxKaHUs yueOHOTo npeamera « bronorus cocTaBuIN: KOHIIETITYa IbHBIC ITOJIOKEHHS
dI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH, COMEepKaHMs, PE3yIbTaTOB O0y4YeHHUSI U TpeOOBaHUN K
YPOBHIO MOJTOTOBKH BBITYCKHHUKOB, MOJIOXEHHA 00 OOIIMX IENsAX M MPUHIMIAX, XapaKTEePHU3YHOIIUX
COBPEMEHHOE COCTOSIHHE CHUCTEMbI cpellHero obuiero odpasoBanus B Poccuiickoit @enepaiuu, a Takxke
MOJIOKEHU O crnenuduke Ouosornu, e€ 3HAYCHWHM B TO3HAHMM >KMBOM MPHUPOIABI M 00eCHeueHUH
CYIIECTBOBAaHMSI YelloBeuecKkoro odmiecTBa. CoraacHO Ha3BaHHBIM IMOJIOKEHUSM, OIpPE/IeJIeHbl OCHOBHBIC
(GyHKIIUY TporpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Owuonormu AaéT TPEACTABICHHWE O IMENsAX, 00 oOmel crpaterud OOydYeHUs,
BOCIIUTAHMSI W pa3BUTHUA OOy4arolUMXcs CpeicTBaMU yueOHoro mpenmera «buonorus», ompenenser
00s13aTeNIbHOE TPEAMETHOE COJEp)KaHHe, €ro CTPYKTYpy, pacmpelefieHHe MO0 pasfeiaM U TeMmawm,
PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh M3yUeHUsl y4eOHOro MaTrepuaia ¢ YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM 0Opa30BaTEIbHOrO MpOIECcCca, BO3PACTHBIX OCOOEHHOCTEN
o0y4aromuxcsl.

B mporpamme mo OHONOTHM TaKKe YYUTHIBAIOTCS TPEOOBaHUS K IUIAHHUPYEMBIM JHMYHOCTHBIM,
MeTamnpeIMETHBIM U MPEAMETHBIM pe3ylibTaTaM o0ydeHus B (POPMUPOBAHUU OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEIBHON  JIeATENbHOCTH/YIEOHBIX JIEHCTBHI OOydYalOMIMXCS 10 OCBOCHHIO  COJCPIKaHHS
OuoI0rN4ecKoro oopazoBaHusl.

B nmporpamme no Ouonormm (10-11 kmaccsl, 0a30BbIi YpOBEHb) pealM30BaH IMPUHIUI
MIPEEeMCTBEHHOCTH B M3y4eHUHU Ouosioruu, 0jaromaps yeMy B HEWl IPOCMaTpPUBAETCS HANPABICHHOCTh Ha
pa3BUTHE 3HAHUMN, CBA3AHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOIO MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMM JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, MPEICTaBICHUH O 3I0pOBOM 0O0pa3e >KU3HU U
OepeXHBIM OTHOILLEHHWEM K OKpyKaromeil mnpupomHoit cpene. Iloatomy Hapsay ¢ HU3ydYeHHEM
00111€0MOIOrMYECKUX TEOPUH, a TaKKe 3HAHUH O CTPOEHUH JKUBBIX CHCTEM Pa3HOrO paHra U CYLIHOCTH
OCHOBHBIX TMPOTEKAIOIIMX B HHUX IMPOLECCOB B IporpamMme IO OHOJOTHMHM YJI€JI€HO BHHMMAaHUE
WCIOJIb30BAHUIO TOJIYYEHHBIX 3HAHUUN B MOBCEAHEBHOW KU3HU JJISl pEHICHHs MPUKJIAAHBIX 337a4, B TOM
yucie:  NpOQWIAKTUKK  HACJIEJCTBEHHBIX  3a00J€BaHMIl  dYeloBeKa,  MEIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBAHUs, OOOCHOBAaHMS 3KOJOTMUYECKH IIeJIeCOO0pPa3HOro TOBEJACHHUS B  OKpYyXarolei
MIPUPOIHOM cpejie, aHaJIN3a BIMSHUS XO35IIICTBEHHOHN JESATEIbHOCTH Y€JI0BEKa Ha COCTOSTHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX 9KOCHUCTEM. Y CUJICHHE BHUMAHUSI K TIPUKIIATHON HAMPABIEHHOCTH Y4eOHOTO MpeaMeTa
«buonorus» NpoAUKTOBAaHO HEOOXOIMMOCTbIO 00ECTIEUeHUsI YCIOBHM /1JIsl pEIIeHUs] OJHON U3 aKTyaJIbHbIX
3aJ]a4 UIKOJIbHOT'O OMOJI0rHYecKoro o0pa3oBaHus, KOTopas rpejanoaaraet opMUpPOBaHUE Yy 00YUAIOLINXCS
CIOCOOHOCTH aJIJalTUPOBATHCS K U3BMEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero o0uiero oopa3zoBaHus 3aHUMaeT BakHoe MecTo. OHa o0ecrieuynBaeT
¢dbopMupoBaHue y oOydarolIuXcsl MPEJCTaBICHUN O HAyYHOW KapTHHE MHpa, pacliupser U oboOIaer
3HAHUSA O KUBOU MPUPOJE, €€ OTIIMUNTENBHBIX IPU3HAKAX — YPOBHEBOM OPraHU3allUN U dBOJIIOIINH, CO3IAET
YCIIOBUSL JUIA: TO3HAHUS 3aKOHOB >KMBOW MPUPOJIbI, (popmHpoBaHUsS (YHKIMOHAIBHOW TI'PaMOTHOCTH,
HaBBIKOB 37I0pOBOro U 0Oe3omacHOro oOpa3a »KHU3HH, HKOJOTHYECKOTO0 MBIIUICHHUS, HEHHOCTHOTO
OTHOIICHHUS K KUBOM MPUPOJE U YETIOBEKY.

Bonbiioe 3naueHne OMOIOTHS UMEET TaK)Ke I PEIICHUs BOCIIUTATENIbHBIX U PA3BUBAIOIINX 33124
cpemHero o6Omiero oOpa3oBaHWs, colManu3anuu oOydaronuxcs. M3ydenwe OmoNOTHH OOecredrBaeT
ycIoBus Uit POPMUPOBAHUS MHTEIJUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMALIMOHHBIX HABBIKOB,
ACTETUYECKON KyJIbTYpbl, CIOCOOCTBYET HMHTErpaliy OMOJOTMYECKUX 3HAHUI C IMPEeACTaBICHUSIMH W3
JIpYyTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3MKH, XUMHUHU U Teorpaduu. Ha3zBaHHBIE MOTOKEHHS O
npelHa3HauYeHun y4yeOHoro mpenMera «buosorus» cocTaBUIM OCHOBY JUISl ONpeAeNieHUs] MOAXOJI0B K
0TOOpPY M CTPYKTYPHUPOBAHHUIO €0 CO/ICPIKAHUS, IPECTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OT160p comepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYILIECTBIIEH C TIO3UIIHIMA
KyJIbTypOCOOOPa3HOT0 MOIX0/a, B COOTBETCTBUU C KOTOPHIM OOYyUalOIIMecs JTO0JKHBI OCBOUTH 3HAHUS U
yMEHHS, 3HaYUMBbIe A (OPMUPOBAHUSA OOIIEH KyJNbTYpbI, OMNPEIENAIONINE aJleKBaTHOE IOBEICHUE
YeN0BEKa B OKPYXKAIOIICH IPUPOTHON Cpelie, BOCTPEOOBAHHEIE B MIOBCEHEBHOM KU3HU U MPAKTUIECKOU
nesitennibHOCTH. Oco60e MeCTO B ATON CHCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI CO/IEP KaHMSI, KOTOPbIE CITyKat



OCHOBOHM 11151 (popMHUPOBaHUS TMPEICTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAyYHOW KapTUHE MHUpPa U
LIEHHOCTHBIX OPHEHTALMSIX JINYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aMK OMOJIOTHYECKOr0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COAEPKaHUSA YUeOHOr0 MaTepuaia B MporpaMMe 1o OMOJIOTUU OCYIIECTBICHO C
y4€TOM NPHOPUTETHOIO 3HAYEHUs 3HAHUH OO0 OTIMYMUTENBHBIX OCOOEHHOCTSAX >KMBOH IpUpOAbI, O €&
YPOBHEBOH OpraHu3alMyd U SBOJIOLNUH. B COOTBETCTBMM C 3THUM B CTPYKTYpE y4eOHOro mpeameTa
«buonorus» BblAEIEHBI CIEAYIOLINE COJIepKaTeIbHbIe JIMHUM: «brosorus kak Hayka. MeToabl HAy4HOTO
no3HaHus», «Kierka kak Ononoruueckas cuctemay, « OpraHu3M Kak OMoJIorndeckas cuctemay, «Crucrema
U MHOI000pa3ue OpraHn4ecKkoro Mupay», « IBONIOLMS )KUBOH MPUPOIB», « IKOCUCTEMBI U IPUCYIIUE UM
3aKOHOMEPHOCTH».

Lenp n3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaIeHUE 00yUYaIOMIMMUCS
3HaHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJIBHON OPraHU3alMM KHUBBIX CUCTEM PAa3HOTO paHra v puoopeTeHne
YMEHHUH UCTIONB30BaTh 3TU 3HAHMS JUIS TPAMOTHBIX JICHCTBHI B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U
peLeHMs] pa3InYHbIX KU3HEHHBIX IPOOIIEM.

JlocTrxkeHnue 1ennu u3yueHus yueoHoro npeamera «buonorus» Ha 6a30BoM ypoBHE oOecrieunBaeTcs
pelLIeHHEM CIISAYIOUINX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHUCS CHUCTEMBbI 3HAHUKH O OHOJIOTHUECKHX TEOpHSX, YUYCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, T'MIIOTe3aX, MpaBMIaX, CIyXKalluX OCHOBOH i (pOpMUPOBaHMS HpPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, O METOJaX HAay4YHOI'O IO3HAHUS, CTPOEHHM, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOI'O YPOBHS OPraHMU3ALMH, BBIJAIOIINXCSA OTKPBITHIX U COBPEMEHHbIX
HCCIICAOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue 'y OOydYaroIUMXCs II03HABATENIbHBIX, HHTEIUIEKTyaJbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEH B IpoIlecce aHalu3a JAaHHBIX O MYTAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3TJIAJOB, UICH U
MOJIX0/I0B K U3yUCHMIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aluu;

CTaHOBJICHHE Yy oOyuaromuxcs oOuiel KynbTypbl, (YHKIMOHAJIBHOM TI'PaMOTHOCTH, pa3BUTHE
YMEHUH 00BACHATH U OLICHUBATh SIBJIEHUS OKPYIKAIOILEro MUpa >KUBOM MPUPO/Ibl HA OCHOBAaHUM 3HAHUHN U
OTIbITA, MTOJIYYEHHBIX IPU U3YUEHUH OMOJIOTUY;

¢dopmupoBaHue y 00yyaromMXCs YMEHUH HJUTIOCTPUPOBATH 3HAUE€HUE OMOJOrMYECKHX 3HAHHMH B
MIPaKTUYECKONH JESTEIbHOCTH 4YEJIOBEKa, pPa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTMH H
arpoOMOTEXHOJIOTHiA;

BOCIUTaHHE YOEXIEHHOCTH B BO3MOXHOCTH IIO3HAHUS YEJIOBEKOM JKMBOH  IMPHUPOJBI,
HEOO0XO/IMMOCTH OEpeXHOro OTHOIIEHUS K HeH, COONMI0JeHMs 3TUYECKMX HOPM IpH MPOBEACHUHU
OMOJIOrMYECKUX MCCIIEI0BAHNM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJIS MOBBIIIEHUS YPOBHSI 9KOJIOTMUYECKON KYJIBTYPBI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUI 1 YMEHUH B MIOBCEIHEBHON KHU3HH JUI OLIEHKU MOCIIEICTBUH
CBOEH NEATENIbHOCTH 1O OTHOIIECHHUIO K OKpY’Karollel cpezie, COOCTBEHHOMY 3/10pOBbI0, 00OCHOBaHHE U
co0utoIeHre Mep MPOPHUIAKTUKY 3a00JI€BaHU.

B cucteme cpeagnero o6mero oobpazoBanus «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE, SBJISIETCS
00s13aTeNIbHBIM yUeOHBIM MTPEIMETOM, BXO/SIIMM B COCTAB MPeIMETHOM obnactu «EcTecTBeHHO-HAayYHbIE
MIPEIMETHD».

Jlnst u3yuenust OMoJaoruy Ha 6a30BOM ypOBHE CpeIHEro o01ero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xmacce — 34 gaca (1 gac B Heenmto), B 11 knmacce — 34 ywaca (1 yac B Hegenmo).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonoruss kak Hayka. CBsi3p OHONOTMH C OOIIECTBEHHBIMU, TEXHUYECCKHMH U JIPYTHMH
€CTECTBEHHBIMH HayKaMu, (puiaocodueil, STUKOM, SCTETUKOM U rpaBoM. Poiib 6nonoruu B opMupoBaHuu
COBPEMEHHOM HAay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKIX HayK.

MeToapl MO3HAHUA >KMBOM MpHUPOAbI (HAOMIOACHHE, SKCIEPUMEHT, ONHCAHHE, W3MEpEeHue,
KJaccuuKalus, MoJIeTUPOBaHKe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOIBD».

JlaGopaTopHble U IpaKTH4YecKue padoThbi:

[Ipaktuueckas pabora Ne 1. «/Mcnonp30BaHne pa3IMuHbIX METOJIOB MPU U3yYEHUH OMOJIOTUYECKHUX
O0OBEKTOBY.

Tema 2. ’KuBble cMcTeMBbI U X OPraHU3aIUs.

XKusbie cuctemsbl (OMocucTeMbl) Kak MpeaMeT u3ydeHus: Ouonoruu. OTIuYMe >KUBBIX CUCTEM OT
HEOPraHUYECKOU PUPOIBI.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHHU3allMM OMOCHCTEM: MOJEKYISIPHBIMH,

KJICTOYHEBIH, TKaHEBBIH, OpraHU3MEHHBIM, MOMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHbII
(6roreoeHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumnu:

TaGnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», « Y POBHH OPraHU3ALUH KUBOU IPUPOABI».

Ob6opynoBanue: moaens mosiekynbl JJTHK.

Tema 3. XuMH4eCKHIl COCTAB U CTPOCHHE KJICTKH.

XHUMHUYECKUH COCTaB KJIETKA. XMMUYECKHE dJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPO3JIeMEHThI. Boja n
MHUHEpaIbHBIC BEIIECTBA.

@OyHKIMH BOJBI U MUHEPAIBbHBIX BELIECTB B KieTke. [loanepxanne ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHne OenKoB. AMHUHOKHUCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMBIE AMHHOKHUCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW MOJIEKYJIbI
(mepBuuHas, BTOpPUYHAs, TPETUYHAS M UYETBEPTHUYHAS CTPYKTypa). XUMHUECKHE CBOWCTBA OEJIKOB.
buonoruueckue GpyHKIMN OETKOB.

depMeHThI — Onoornyeckue karaiauzaropbl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, CyOcTpaTHas
cnenuduunocTs. Kodpepmentsl. Butamunbl. OTinyns GepMeHTOB OT HEOPTaHUYECKUX KaTaanu3aTOpPOB.

VYraeBojbl: MOHOCAaxapuabl (TII0K03a, pubo3a U Je30Kkcuprdo3a), Aucaxapuibl (caxaposa, JIakTo3a)
U ToJiucaxapu bl (Kpaxmall, TIIMKOTeH, 1eJII0103a). buonornyeckue QyHKIMHN yIIIEBOIOB.

Junuapl: TpuraMuepuasl, (ocoaunuasl, crepounsl. 'uapoduabHO-THAPOPOOHBIE CBOMCTBA.
buonoruueckue ¢pynkiun munuaoB. CpaBHEHHE YTII€BOJ0B, OEKOB U TUMUAO0B KaK HCTOUHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneotnasl — MoHOMEpBI HyKIEMHOBBIX KUCIOT. CTpoeHue
u ¢pyukuuu JJHK. Crpoenune u ¢pynkiuu PHK. Buast PHK. AT®: crpoenune u QyHKIHH.

[utonorus — Hayka o kierke. Kierounass Teopusi — npuMmep B3aUMOACHUCTBUS U U (akToB B
Hay4YHOM ITO3HaHUHU. MeTO bl H3yUEHHUSI KIIETKHU.

Knerka kak rienoctHas xuBas cucrema. OOmiye npu3Haky KJIETOK: 3aMKHYTasi HapyKHas MeMOpaHa,
mouekynbl JIHK xak renernueckuii anmnapar, cucreMa CHHTe3a Oerka.

Tumel KJI€TOK: dyKapuoTHdecKas 1 npokapuorndeckas. OcOOEHHOCTH CTPOEHUS TPOKAPHUOTHUECKON
kieTku. Krnerounas crenka Oaktepuil. CTpoeHHE DYKapHOTHUYECKOW KIETKH. (OCHOBHBIE OTIWYHS
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKA, IJIMKOKAIMKC, WX (QYHKIHU.
[Tna3marudeckass MmeMOpaHa, e€ cBoiicTBa u ¢pyHkuuu. L{utornasma u e€ opranouasl. OnHOMeMOpaHHBIE
opranounbl kietku: OIIC, anmmapar ['onbmku, Jr30coMbL. [lodyaBTOHOMHBIE OpPraHOWUIIBl KIIETKU:
MUTOXOHAPHUH, TacTuabl. [Ipoucxoxxaenne MUTOXOHAPUHA U rutactua. Buasl miactun. HememOpanHbie
OpPraHOWJbl KIJIETKU: PHOOCOMBI, KICTOYHBIM ILIEHTP, LEHTPUOJH, PECHUYKH, JKIyTHKH. DyHKIUH
OpraHoUJIOB KJIETKU. BriroueHus.



S npo — peryasTopHbIi HeHTp KiIeTKU. CTpoeHue apa: saepHas 000J04Ka, Kapuoria3Ma, XpOMaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXKMBOW MpHUpoJe», «PacnpeneneHue
XMMHMYECKHUX 3JIEMEHTOB B KUBOU PUPOLIEH.

Tabmuuel u cxemsl: «Ilepuonnyeckas Tabnuua XMMHYECKHX 3J1€MEHTOB», «CTpOEHUE MOJIEKYJIbI
BOJbI», «buocunres 6enkay, «CtpoeHne Monekynbl Oenka», «CtpoeHue ¢epmenta», «HykinenHoBbie
kuciotel. JJHK», «Ctpoenue mosekynbl AT®D», «CtpoeHue syKapuoOTHUECKON KIeTKn», «CTpoeHue
KUBOTHOM KIIETKH», «CTpO€HHE pPACTUTENbHOM KIETKW», «CTpoeHue NpPOKaApUOTHUUYECKON KIIETKN»,
«CTpoeHue anpa KIETKH», « Y TIeBOAb, «JIunuasn.

ObopynoBanue: CBETOBOW MHUKPOCKOII, 000pyT0OBaHUE [UIS TIPOBECHHS HAOIIOACHUH, U3MEPEHU,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEpHUAIbHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKHEe PadoThI:

JIaGoparopHnas pabota Ne 1. «/3yueHHe KaTaJlUTHYECKOM aKTUBHOCTH (PEepMEHTOB (Ha MpHUMepe
amMuIIa3bl WIK KaTajaasbl)».

JIaGoparopHas pabota Ne 2. «M3ydeHue cTpoeHUs KIETOK PACTCHHM, )KUBOTHBIX M OaKTepuil 1o
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpEnaparax 1 uxX ONUCaAHHUEY.

Tema 4. ’KuznenesiTeJbHOCTh KJIETKH.

OOmeH BemiecTB, WJIM METa0ONIM3M. ACCUMHIIALMS (TUIACTUYECKHIT OOMEH) M JTUCCUMMIISIIHS
(oHepreTnyeckuii 0OMEH) — JIBe CTOPOHBI €JUHOrO Iporecca Metaboau3ma. Posiab 3aKOHOB COXpaHEHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTadoIn3Ma.

Tunbl oOMeHa BeliecTB: aBTOTPOQHBIN U reTepoTpodHbIif. Ponabs pepMeHTOB B 0OMEHe BeIecTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

dotocunTe3. CBeToBast U TeMHOBas (azbl GoTocuHTe3a. Peakuuun gorocuHTesa. DPPeKTUBHOCTD
¢dotocunTe3a. 3HaueHue (poTocuHTE3a A KU3HU Ha 3emiie. BrnusHue ycioBuil cpenbl Ha POTOCUHTE3 U
CIOCOOBI TOBBIIIEHHSI €70 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMocHHTe3. XeMOCUHTE3UPYIOolIe OakTepry. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.

OHepreTndyeckuii oOMeH B KieTke. PaciierieHne BelecTB, BbIIENEHHE M AKKyMYJIHUpPOBaHHE
SHEPTUM B KJIETKE. DTallbl sHepreTuyeckoro oomMena. ['mukonus. bpoxxenune u ero Buasl. Kucinopomnoe
OKHCIICHMe, WM KJeTouHoe jpixaHue. OxucnutenbHoe QocopuupoBanue. DPPEKTUBHOCTD
SHEPreTHYecKOro oOMeHa.

Peakniun matpuyHoro cunresa. I'enermueckas mHpopmauus u JIHK. Peanuzanus renernueckoit
uH(popmanuu B KieTke. ['eHeTndyeckuii ko u ero cpoiictsa. TpaHnckpunuus — maTpuuHbiii cuate3 PHK.
Tpancnsauus — 6uocuHTe3 Oenka. Jrambl TpaHcusanuu. Koaupoanue amuHokucnor. Poms pubocom B
O6uocuHTe3e OenKa.

Hexnerounsle ¢opmbl xku3Hu — BHUpychl. Mcropusi oTkpbitus BupycoB ([. W. VBaHOBCKMIA).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUpYcoB. baktepuodaru. bone3nu pacteHuii, )KUBOTHBIX U
YeJI0BEKa, BhI3bIBaeMble BHUpycamMu. Bupyc ummyHoneduuura yenoseka (BUY) — Bo3doyaurens CIINa.
OOpaTHast TpaHCKpUIIMs, peBepraza M uHTerpasza. [IpodunakTuka pacnpocTpaHEeHHS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tumbl mutanusy, «Meraboauzm», «MHUTOXOHIPHUL», «IHEPrETHUCCKUI
obmen», «Xmoporuacty, «Porocuntesy, «Crpoerne JJHK», «Ctpoenue u QpyHKIMOHUpOBaHHE TeHAY,
«Cunre3 Oenkay, «I'enerndyeckuii koa», «Bupycer», «bakrepuodarn», «CTpoeHHEe W KU3HEHHBIA ITUKIT
Bupyca CIIN/la, 6aktepuodaray, «Pemmukarms JJHK».

O6opynoBanue: moaenu-antinkamun «Yasoenue JIHK u tpanckpumnmuus», «buocunTtes Oemkay,
«CTpoenue KieTkn», moaensb cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.



KneTouHblii UK, WK )KU3HEHHBIN UK KIeTku. MHTepdasza u muto3. [Iporeccsl, mpoTekaromue B
uatepdaze. Perumkamus — peakuust matpuuHoro cuate3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN
Habop — KapuoTHIL. [IUIIOWAHBIN U TaIUIONIHBIA XpOMOCOMHBIE Habopbl. XpoMaTuasl. LluTonoruueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUYAIbHOIO PAa3BUTUSI OPTaHU3MOB.

Henenue knetku — muto3. Craguu murosa. [Iponecchl, Ipoucxo e Ha pasHbIX CTAIUsIX MUTO3A.
buonornueckuii cMbICa MUTO3A.

[Tporpammupyemasi rudeib KJIETKU — aloITO3.

@DopMbl pa3MHOKEHHSI OPraHU3MOB: Oecrooe U nojaoBoe. Buibl 6ecronoro pa3MHOKEHUS: IeTICHIE
HAJBOE, IMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE pPa3MHOXKEHHE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUEHUE JJISl CEJIEKIIUH.

[TonoBoe pazMHOKEHUE, €T0 OTIIUYHUS OT OECIONOrO.

Metioz. Cranuu meito3a. IIponeccel, mpoucxoasiine Ha ctaausx meros3a. [lopenpenue xpoMocom B
Meiioze. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

["ameTorenes — nmpouecc 00pa30BaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10J10BEIE sKee3bl: CEMEHHHUKH
u suyHuku. OOpa3oBaHME M pa3BUTHE IMOJIOBBIX KIETOK — rameT (CrepMaTo3oui, sIMIeKieTka) —
ciepmaroreHe3 u oporene3. OcoOEHHOCTH CTPOCHHUS SHIEKIETOK U CepMaTo30u10B. OIUI0I0TBOPEHHE.
[TapTeHorenes.

NunuBuayanpHOe pa3BuTHE (OHTOTCHE3). DMOpPHOHAIBHOE pa3BHTHE (dMOpHOTEHe3). Tallbl
SMOpPUOHANILHOTO PAa3BUTHUA Yy TMO3BOHOYHBIX >KMBOTHBIX: JpOOJIGHWE, TacTpyJAlUs, OPTraHOTEHE3.
[ToctomOproHanpHOE  pa3BUTHE. THINBI  TOCTIMOPHMOHATIBHOTO  PA3BHTHUS:  MPSIMOE, HEMPSIMOe
(muunHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOACTBa.

Poct u pa3Butue pacrennii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHU, CTaJANH Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmumer 1 cxembl: «DOpMBI Pa3MHOXKEHUS OPTaHU3MOB», «JIBOMHOE OIUIOJOTBOPEHHE Y
IIBETKOBBIX pacTeHMil», «BereraruBHoe pa3MHOXKEHHE pacTeHUN», «JlemeHne KIeTKU OaKTepuiiy,
«CTpoeHHe MONOBBIX KIETOK», «CTpoeHne xpomocombly, «Knerounslii nmkn», «Pemmmkanus JIHK,
«Mwuto3», «Meiosy, «lIpsmoe n Henpsimoe pazBuTue», «l'aMeToreHe3 y MICKOIUTAOIMIMX U YEJIOBEKAY,
«OCHOBHBIE CTaIUN OHTOTEHE3A).

O6opynoBaHue:  MHUKpOCKom,  MuUKpomnpemapaThl  «CriepMaTo30uibl  MIIEKOTTHTAIOIETOY,
«Sliiueknerka muekonuTarouiero», «KapuokuHe3 B KieTKax KOpelika JyKa», MarHuUTHas MOJENb-
anmutukanus «Jlenenne knetkny», moaens JTHK, monens MeradazHnoit XpoMOCOMBEI.

JlabopaTopHble H IPaKTHYeCKHEe PadoThI:

JlabopaTtopHas padota Ne 3. «Habmroienne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

JlabopaTtopHas padota Ne 4. «M3yueHne cTpoeHUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEIiapaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum renetuku. Victopusi pa3BUTHS TeHETUKHU. POb NUTONOTHU W AMOPHUOJIOTHH B
CTAaHOBJICHUHM TeHETUKH. BKIaJ pOCCHUCKHUX U 3apyOCKHBIX YUYEHBIX B Pa3BUTHE TCHETUKH. MeTombl
TeHEeTUKH  (THOPUIOIOTUYECKHH, IUTOTCHETHYECKUH, MOJEKYISIpHO-TeHeTHYecKnii). OCHOBHBIE
reHEeTUYEeCKUE MOHATHUS. [ 'eHeThuueckasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelluBaHui.

3aKOHOMEPHOCTH HACJEOBaHUSI TPU3HAKOB, ycTaHoOBIeHHbIe . Mennenem. MoHoruGpumaHoe
CKpellMBaHue. 3aKOH eIuHO0-00pa3us THOPUI0B MepBOro mokoyneHus. [IpaBuno noMuHUpOBaHUS. 3aKOH
paciuernieHus Mpu3HakoB. ['nnoresa unctotsl rameT. [loHoOe 1 HemoJIHOe TOMUHUPOBAHHE.

JurubpuaHoe ckpenMBanre. 3aKOH HE3aBUCUMOTO HACJIeIOBaHUS MPU3HAKOB. L{uToreneTnieckue
OCHOBbl ~ JUTHOPUAHOTO  CKpelmMBaHHs.  AHanu3upymoollee  ckpemmuBaHue.  Vcmosb3oBaHue
AQHATM3UPYIOMIETO CKPEIIMBAHUS JIJIsl ONIPEICTICHISI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HacJIeIOBaHUIO
reHoB. Hapy1ieHune criernieHus reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHast TEOPHS HACIEICTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'eneruka mnona. XpoMOCOMHOE ONpeleNeHHE TMoja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Opranu3Mel. HacnenoBanue npus3HaKoB, CIEIUIEHHBIX C IOJIOM.



N3menunBocTh. BuIbI M3MEHUMBOCTU: HEHACIIEACTBEHHAs M HacielICcTBeHHas. Poib cpeasl B
HEHACJIEACTBEHHON N3MEHYMBOCTH. XapaKTepruCTHKa MOAN(PUKAITMOHHON H3MEHUYNBOCTH. BapuarimoHHbIi
psin M BapuanuoHHas kpuBas. Hopma peakiuu npusHaka. KomuyecTBeHHbIE M KaU€CTBEHHbBIE MPU3HAKU U
ux HopMma peakiuu. CBoiicTBa MOAM(PHUKAITMOHHON H3MEHYUBOCTH.

HacnencreenHnasi, Wi TeHOTUIMYECKAst, HK3MEHYUBOCTh. KOMOMHATHBHASI N3MEHYMBOCTh. Melo3 u
MOJIOBOM  MpOLIECC — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTH. MyTallMOHHAs HW3MEHYUBOCTbD.
Knaccuukanuss myranmii: TeHHblE, XpOMOCOMHBIC, T€HOMHBIE. YacToTa W NPUYHHBI MYyTalHH.
MyTtarensbie pakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HacleACTBeHHON n3MeHunBocTy H. 1. BaBuiiosa.

BresnepHas HaciieACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHbIE METOABl T€HETHUKH  YEJIOBEKa:
TeHEaJOTUYECKHH, OJIM3HEIOBbIM, MUTOT€HEeTUYECKUH, OMOXMMUYECKUM, MOJIEKYJISIPHO-TE€HETUYECKHIl.
CoBpeMeHHOe OoIpeieNIeHHe TeHOTHUIIA: TTOJIHOT€HOMHOE CEKBEHUPOBAaHKE, TEHOTUITUPOBAHUE, B TOM YHCIIC
¢ nomouipto [IIP-ananu3a. HacnenctBenusle 3a0ojeBaHUs YellOBEKa: T€HHblEe OOJe3HH, OOJE3HU C
HACJICJACTBEHHON MPEAPaCIIONIOKEHHOCTBIO, XPOMOCOMHBIE O0je3Hn. CoMaTHYeCKHe U TEeHEpPATUBHBIC
mytauuu. CTBONOBBIE KIEeTKH. [IpuHIUMBI 310pOBOro 00pasza KU3HU, AUATHOCTUKH, MPO(PUIAKTUKH H
JICYCHUST TEHETHYECKUX OoJie3Hel. MeInKO-TeHEeTHUECKOe KOHCYIbTHPOBAHUE. 3HAYCHUE METUITUTHCKOM
TeHETUKH B MPEAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YellOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuid,
H. U. BaBuiios.

Tabmuisl 1 cxembl: « MOHOrMOPHIHOE CKpEIIMBAHUE M €r0 IIUTOr€HEeTHYecKas: OCHOBa», «3aKOH
pacHieTuieHHs] W €ro IMTOTEHETHYecKass OCHOBa», «3aKOH YHUCTOTHI Tamer», «JlurubpumgHoe
CKpelrBaHue», « L {lutomornyeckue 0CHOBBI TUTHOPUAHOTO CKpeIIUBaHUsD, «Meiio3y, «B3aumoneicTue
QJUIETTbHBIX TEHOB», «l €HeTWYecKre KapThl PACTCHMM, XUBOTHBIX U ueJoBeKa», «['eHeTmka momay,
«3aKOHOMEPHOCTH HACIIEOBaHUs, CIIEIUIEHHOTO € TI0JIOM», « KapnoTHIIBI YeoBeKa U dKUBOTHBIX», « Buabl
M3MEHYUBOCTHY, «MoaudukanmoHHas HU3MEeHYUBOCTHY, «HacnemoBanue pesyc-gakropa», «I'eHeTnka
TpyIIl KpoBW», « MyTallmOHHAst U3BMEHUYUBOCTH.

ObopynoBanue: MOJIEJTN-aIIIINKAIIHA «MoHorubpuaHoe CKpEIIMBAHHEY, «HemnomHOE
JOMUHUpOBaHUE», «JlurnbpugHoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpomnpenapar «/lpo3zoduia» (Hopma, MyTanuu GOpMbl KpPbUILEB U OKpacku Tena), repdapuit «l opox
ITIOCEBHOMY.

JlaGopaTopHble U IPaKTHYeCKHE PadOThI:

Jlaboparopuass pabdora Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO M JUTHOPHUIHOTO
CKpeNIMBaHus y AP030(HIIbI Ha TOTOBBIX MUKPOIIPEapaTax.

Jlaboparopnass pabora Ne 6. «M3yueHue MOAUDHUKAIIMOHHON W3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHast pabota Ne 7. « AHanu3 MyTanuil y Apo30¢Guiibl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[IpakTuueckas padorta Ne 2. «CocTaBiieHue 1 aHaJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IPOIIECC. 3apOoXkKIECHUE CeIEKINU U JoMecTukanud. Yuenne H. 1. BaBunosa
0 IIEHTpaX MPOUCXOXKICHUS © MHOT000pa3us KyIbTypHBIX pacTeHH. [IeHTpBI MPpOMCX0KIEHUS TOMAITHIX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHbIE METOIbI CEIeKIIMU. MacCOBBI U UHIUBUIYaTbHBIA OTOOPHI B CENEKIIMHA PACTCHHIA U
KUBOTHBIX. OIllEHKa JKCTephepa. BIM3KOPOICTBEHHOE CKpelMBaHWEe — WHOpWUAWHT. Yucras JuHMS.
CkpemuBanue 4ucThix nuHUH. ['ereposuc, wnm rubpuanas cuina. HepoACTBEHHOE CKpEIUBaHUE —
ayropunuur. OtnanéHHas rubpuauzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M MOJyueHUE
MOJIUTIIOUOB. JIOCTHKEHUS CEIEKIIUU PACTEHU, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oOTpaciab NPOU3BOACTBA. ['€HHas WHXEHepUd. OTalbl  CO3JaHUS
pexombunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas umxkeHepus. KiieTouHble KyIbTypHI.
MuUKpOKIIOHATIBHOE pa3MHOXKEHHE pacTeHui. KnonnpoBanue BBICOKOTIPOTYKTUBHBIX
CEeNTbCKOXO035IICTBEHHBIX OpPraHM3MOB. JKOJOTHYecKHe M 3Thdeckue mpoliembl. MO — reneTnuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:



IToprpetsi: H. 1. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. @. I1BaHOB.

Tabmubl 1 cxeMbl: kKapTa «LIeHTpbI MPOUCXOXKACHUST U MHOTOOOpasusi KyJbTYPHBIX PacTCHUN,
«ITopoapl JHOMANIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHwit», «OTmanéHHas TUOpUIN3AIUs),
«Pabotel axkagemuka M. ®. HMBanoBay, «Ilomumnongus», «OO0beKTHl OHOTEXHONOrHW», «KIleTOUHBIE
KYJbTYpbI U KJIOHHUpOBaHUE», « KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB JUKUX (POPM M KYJIBTYPHBIX COPTOB PacTCHHH,
repOapuit «CeabCKOX035UCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJbI M JIOCTHKCHHUS CEJICKIIMM pAcTeHWH W IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YIaCTOK, B TEITMYHOE XO3SHUCTBO,
J1a00paTOPUIO arPOYHUBEPCHUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosIrouMOHHAsA OHOJIOTHS.

[IpennochlIKu BO3HUKHOBEHHS 3BOJIOLMOHHOM TEOpHH. DBOJIIOLMOHHAS TEOpUS U €€ MECTO B
ouosiornu. BrusiHIE SBOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CeugerenbcTtBa 3Bomonuu. [laneoHTonorndyeckue: MOCIEAOBAaTEILHOCTh IOSBICHUS BHJIOB B
MAJICOHTOJIOTUYECKOH JIETOMUCH, TIepexotHbIe hopMmbl. bruoreorpaduyeckue: cxoacTBo U paznuyne GpayH
1 (JI0p MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA H  PA3IU4Mig SMOPHOHOB Ppa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, AHAJOTHUYHBIE, PYJUMEHTApPHbIC OpPIaHbl, aTaBU3MBI.
MounekynsipHO-OMOXUMUYECKHUE: CXOJCTBO MEXAHU3MOB HACJIEICTBEHHOCTU U OCHOBHBIX META00JINYECKUX
nyTel y BCeX OpraHUu3MOB.

OpomtornonHas teopust Y. Jlapeuna. [Ipeanockiku BO3HUKHOBEHUS JapBUHU3MA. J[BIKYIIME CUITBI
3BOJIOIMM  BUAOB 10 JlapBuHY (M30BITOYHOE pPAa3MHOXKEHHE TMIPU OrPaAaHMUYEHHOCTH PECypCOB,
HeomnpenenéHHas U3MEHYHUBOCTh, 00ph0a 3a CYIIECTBOBAHNUE, €CTECTBEHHBINA OTOOD).

Cunternyeckas Teopus Bostorun (CTI) u e€ 0OCHOBHBIE OJIOXKEHHUS.

Muxkposontornus. [lonmynsnus Kak eIuHUIA BUIa U 3BOJIOLUY.

JBwxyume cuwibl ((GakTopbl) HBOJIOLNMM BHAOB B Hpupoie. MyTalMOHHBIM mpouecc H
KOMOWHATHBHASI U3MEHUYMBOCTD. [[OMyIISIIIMOHHBIE BOJHBI U ipeii] reHoB. M30sus U MUTpaIusl.

EcrecTBeHHbII 0TOOp — HanpaBisIOIU (akTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OpPraHU3MOB Kak pe3yJbTaT 3Bojdtonuu. [lpumepsl mnpucnocoOneHuit y
OpraHu3MoB. ApoMop(O3bl U UANO-aJANTAIUH.

Bun u Bunoo6pazoanue. Kpurepun Buaa. OcHoBHBIE (HOPMBI BUA000pa3oBaHus: reorpaduyeckoe,
9KOJIOTMYECKOE.

MaxkposBomtorusi.  DopMbl  dBONMIONMM:  QuIeTHYecKas, JUBEpreHTHas, KOHBEPIeHTHa,
napaiensHas. HeoOpaTuMocTh 3BOMTIONUH.

[IpoucxoxaeHne OT HecHenUuaIU3UpOBaHHBIX MNpeAKoB. IIporpeccupyromas crenuanu3amms.
AnantuBHas paauarus.

JdemoHcTpaumnu:

IToptpersi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, O.
Miromnep, A. H. CeBepiios.

Tabmuuel 1 cxembl: «Pa3BUTHE OpraHMYecKOro Mupa Ha 3emiie», «3apoJbIIIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «DopMbl O0pbObl 3a cyuiecTBoBaHHE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo6pasue copToB pacTeHU», « MHOroobpasue mopoJi ;kuBOTHIXY, «[lomynauuuy, « MyTaroHHas
U3MEHYHUBOCTB», «Apomopdosb», «Maumoamanranumu», «OOwmas aereHepauus», «JBHKyIIMe CUIIbI
sBomorum», «Kapra-cxema mapmpyta myrtemectBuss Y. [lapBuna», «boppba 3a cyiiecTBoBaHUEY,
«IIpucrnocobneHHOCTh  OpraHu3MoB», «l'eorpapuyeckoe  BHI000pa3oBaHHE»,  «IKOJIOTHYECKOE
BUZI000pa30BaHUEY.

O0opynoBaHMe: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAacku, HAOOp MJIOJOB U CEMsH,
Koyiekust «lIpumepsl 3alIUTHBIX MPHUCIIOCOOICHUN Y KUBOTHBIX», MOJelb «OCHOBHBIC HAIrpaBJICHUS
IBOJIIOLIUM», 00bEMHAsE MOJ1eNb «CTpOEHHE TOJIOBHOTO MO3Ia TO3BOHOYHBIX).



buoreorpaduueckas kapta mupa, Koywiekiuus «DopMbl COXPaHHOCTH HCKOIAEMBIX YKUBOTHBIX H
pacTeHuii», Moenb ammkanus «llepekpéct xpomocom», BiaaxkHbIe penapartsl «Pa3BuTre HaCEKOMOTo»,
«Pa3BuTHE TATYIIKWY, MUKpoOTIpenapar «po3oduia» (Hopma, MyTaiuu (GOpMbI KPBLUTEEB H OKPACKH TEJIA).

JlabopaTopHble U NpaKTH4YecKne padoThbi:

JIaGoparopnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO».

Jlaboparopnas padota Ne 2. «Omnucanue mpucrnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHble IpEICTABICHHS O 3apOKICHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHMS KU3HU Ha
3emite: aOMOreHe3 U MaHCIepMus. XUMUYECKash IBONIONHS. AOUOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIESCTB
13 HEOPTraHWYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON 3BoMtonnK. HavanbHble 3Tamnbl
Oouosornyeckoii sBomouuu. Iunoreza PHK-mmpa. ®opmupoBanue MeMOpaHHBIX CTIPYKTyp |
BO3HUKHOBEHHE MTPOTOKJIETKU. [IepBbie KiIeTKH U UX 3BOtOLMsA. POPMHUPOBAHME OCHOBHBIX TPy )KMBBIX
OpPraHHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxeiickas U MpoTepo30MCKas 3pbl.
[Tameo3olickass 2pa W €€ TepUOAbl: KEMOPHICKHNA, OPIOBUKCKHHA, CHIYPHHCKHNA, JI€BOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ Iepruobl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KiauMara M TeO0JOrMYecKuX mporeccoB. (OCHOBHBIE 3Talbl  ABOJIIOLMU
pPacCTUTENTBLHOTO M KMBOTHOTO MUpPAa. ApoMopdo3bl y pacTeHUll U KUBOTHBIX. llosiBieHue, pacuBer u
BBIMUpaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BONMIOUMUUA. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIbI
OpPraHHU3MOB.

DBOJIIOLMS 4YeIOBEKa. AHTPOIOJOTUsl KaKk Hayka. Pa3BUTHE NpeNCTaBICHUNU O MPOMCXOXKICHUHU
yenoBeka. MeToapl H3yueHus aHTpororeHeza. CXoAcTBa M pa3inyMsl 4YEJIOBEKAa U KUBOTHBIX.
CucremMaT4ecKoe MoJ0KEHUE YEITOBEKa.

JBrxymue cuibl (dakTopsl) aHTpororene3a. HacrmencTBeHHass U3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HH, U3TOTOBIICHHE OPYAHM TPY/a, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJIMM W BETBM 3BOJIOLUHM 4YEJOBEKa: aBCTpajonuTeku, YUemoek ymenblil, Uenosek
NPAMOXOIALINN, UeTOBEK HEaHIePTAIIbCKUM, UenoBeK pa3yMHblil. Haxoaku HCKomaeMbIX OCTaTKOB, BpEMS
CYIIIECTBOBaHMS, 00JIaCTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSI.

UYenoBeueckne packl. OCHOBHBIE OONBIIME pachkl: €BPOMEOUAHAs (eBpa3uiickas), Herpo-
aBCTpaJIOUIHAs (3xBaTOpHANIbHASA), MOHTOJIOM/IHAs (a3uarcko-aMepuKaHCKas). Ueptol
MPUCTIOCOOJICHHOCTH TIPEACTaBUTENCH YEIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHHS. ETUHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. N1. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBuH.

Tabnuier u cxembl: «Bo3HukHOBeHUe COTHEUHON CUCTEMBbI», «Pa3BUTHE OpraHMYECKOTO MHUpPay,
«PacturenbHas kietka», «KuBoTHast kietka», «lIpokapumornyeckas kieTka», «CoBpeMeHHas cucTeMa
OpraHMYecKOro Mupa», «CpaBHEHHE aHATOMHYECKHX YepT CTPOEHUS YeNIOBEKa U UYEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MecTa IMaJCOHTOJIOTUYECKUX HaXOJ0K IPEIKOB COBPEMEHHOTO YEJIOBEKay,
«JpeBHeiiue moau», «Jpesaue moamn», «llepBeie coBpeMeHHbIE TNy, «HeroBeueckue paco».

Ob6opynoBanue: Mynsku «I[Ipoucxoxaenue dyenoBeka» (OIOCTBI aBCTPaJIONUTEKA, MUTEKAHTPOIA,
HeaH/IepTaliblla, KPOMAaHbOHIIA), CICTIKH UM U300paKEHUSI KaMEHHBIX OpPYIUil MEPBOOBITHOIO YeOBEKa
(kaMHH-4yOTITIEPHI, pyOmMIa, ckpebia), reoXpoHoJornueckas Tabnuia, KojuieKuus «PopMbl COXpaHHOCTH
HCKOIIA€MBbIX )KUBOTHBIX U PACTCHUID.

JlabGopaTopHble U MpaKkTH4YecKne padoThbi:

[Ipaktuyeckas pabora Ne 1. «M3ydeHue HCKOMAEMBIX OCTATKOB PACTEHUH U JKUBOTHBIX B
KOJUIEKLIHASIX .

DKCKypcusi «DBOJIIOIUS OpPraHUYEecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAYUHBIH WIIK
KpaeBeIueCcKHil My3eit).

Tema 3. Opranu3mbl U OKpPY:KaKIIAs cpeaa.



DKooTusl Kak Hayka. 3aJadd U pas3fesbl AKOJOTHH. MeETOIbl AKOJOTHUECKUX HCCIICIOBAHUM.
DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHNUs OPraHU3MOB: BOAHAS, HA3€MHO-BO3TyIITHASI, TOYBEHHAs, BHY TPUOPTaHU3MEHHAs!.

Okonoruueckue  ¢akropel. Kiaccupukanus  skojmormdyeckux — (pakTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOINOTeHHbIE. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abuotnyeckue (hakTopbl: CBET, TeMmileparypa, BiakHOCTb. DotomepuomausMm. [IpucnocobreHus
OpPraHU3MOB K JIEHCTBHIO aONOTHYECKHX (paKTOPOB. BHOIOrMYecKre puTMBI.

buotnueckue ¢akropsl. Buasl O6MOTHUYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuoz u ero ¢opmel. I[lapasutusm, koomepanus, MyTyanau3M, KOMMEHCAIM3M (KBapTUPAHCTBO,
HaxXJICOHMYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HA4eHHEe OWOTHYECKHX B3aUMOJCHCTBUN  UIs
CYILIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU MOMysiiui. OCHOBHBIC TOKA3aTENN MOMYJISIIUN: YUCIEHHOCTD,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLud. JIMHAMHUKA YUCICHHOCTH MOMYJISIUUA U €€
peryJsus.

JdeMmoHcTpanum:

[optpetsl: A. I'ymGonbar, K. ®@. Pynse, 3. I'ekkens.

Tabmumer u cxemsl: kapta «llpuponubie 30Hbl 3emun», «Cpeapl OOWTaHHUS OPraHU3MOBY,
«Doronepuogmsm», «llonmymsmumn», «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH MOIYJISAIUN HH(Y30pUHU-
Tydenbkuy, «luiesbie nenm.

JlaGopaTopHble U IpaKTHYeCKHEe PadoThI:

Jlaboparopuass pabora Ne 3. «Mopdonoruyeckue OCOOEHHOCTH PACTEHHH U3 Pa3HBIX MECT
OOUTaAHUS.

JlaboparopHas pabota Ne 4. «BrniusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUIN.

Tema 4. CooOmecTBa 1 IKOJTOTHYECKHE CHCTEMBI.

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuiesas). Buapl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okosnorudeckue cuctembl (3kocucremsl). Ilonstue 00 osKkocucreMe U OHMOTEOIEHO3E.
@DyHKIMOHANbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOIYLEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopot
BEIIECTB M TIOTOK SHEPTHHU B dKocucTeMe. Tpoduueckue (MUIeBble) ypOBHH YKOCUCTEMEI. [InieBpie nenu
u cetd. OCHOBHBIE IOKa3aTeNU SKOCHCTEMBI: OHMOMAacca, MPOAYKIHA. ODKOJOTHUECKHE MUPAMUJbIL:
MPOAYKIUH, YUCICHHOCTH, OMoMacchl. CBOHCTBAa AKOCHUCTEM: YCTOMUUBOCTh, CAMOPETYJISINS, Pa3BUTHE.
Cykueccust.

[Ipuponnble  3KocHCTEMBL. JKOCHUCTEMBI 03€p M peK. OKOCHUCTEMa XBOMHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE  YKOCHCTEMBI.  ATPOIKOCHCTEMBL.  YpOOIKOCHUCTeMBL.  buojormueckoe
X034iCTBEHHOE 3HAUCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrtop ycroHumBOCTH dKocucTteM. CoxpaHeHHE OHOJOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o Ouocdepe. I'panuipl, coctaB u cTpykrypa oOuocdepsl. JKusoe
BemiecTBO U ero ¢Qynkmuu. OcoGeHHOCTH Omocgepbl Kak 1o0aibHOM 3KocUCTeMBl. JlMHaMudeckoe
paBHOBecHe U oOpaTHas CBsI3b B buocdepe.

KpyroBopoTh! BelecTB U OMOr€OXUMHUECKUE LIUKIIBI AIEMEHTOB (yriepojia, a3oTa). 30HaJIbHOCTb
ounocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuecTBO B Ouocdepe 3emin. AHTpONOreHHbIE H3MEeHEHHS B Ouocdepe. [mobanbHbIE
9KOJIOTUYECKUE MPOOIEMBI.

CocymecTBoBaHue MNpUpoabl W uenoBedecTBa. CoxpaHeHue OuOpazHOOOpasusi Kak OCHOBA
ycTounBocTi Ouochepsl. OCHOBAa pALMOHAIBHOTO YIPAaBJICHUS MPHUPOJHBIMH pecypcaMu U UX
ucnoib3oBanue. JlocTikeHst OMOJIOTUN M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuubpr u cxembl: «[lumeBple menw», «buoleHO3: cocTaB W CTPYKTypa», «lIpupomHbie
cooOmiectBay, «Llenn mutanusy», «Ikojgoruyeckas nupamuaa», «buocdepa u deroBek», «IKocucTema



LIMPOKOJINCTBEHHOIO Jieca», «JKOCHUCTEMAa XBOWHOro Jjieca», «buoneHo3 BomoéMmay, «ArpoueHO03»,
«IIpumepHbIE aHTPOIIOTEHHBIE BO3JICHCTBUS HA IPUPOAY», « BarkHEeHIIMe NCTOUHUKH 3aTPsA3HEHUS BO31yXa
U TPYHTOBBIX BO», «[louBa — BakHeimas cocraBisomas ouocdepor», «DaKTOpbl Arpagaluu MOYBY,
«[TapHukoBblii 3¢ ¢pexT», «DakToppl pajnOAKTUBHOIO 3arpsi3HeHust Ouochepb», «OOmas CTpyKTypa
ouocheprr», «Pacnpoctpanenue xu3Hu B Onocdepe», «O30HOBBIA 3KpaH Ouocheps», «KpyroBopor
yriaepoja B 6uocgeper, «KpyroBopor azora B IpHpoOJIE».

Ob6opynoBanue: Mojenb-anuMkanusi «Tunuunele OMOLEHO3B», TepOapuii  «PacTurenbHbe
cooOuiecTBay, Koyuiekuu «buoneHos», «Bpenurenu BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYJIbTYpP»,
repbapuy M KOJJIEKIMM PACTEeHUH WM KMBOTHBIX, PUHAJUIEKALIME K Pa3HbIM 3KOJOIMUYECKHM IpyIIiam
onHoro Buaa, Kpacnas kuura Poccuiickoit denepannu, n300paxxeHusi OXpaHsIeMbIX BUIOB PacTEHUN U
KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA IIPOI'PAMMBLI IIO BHOJIOI'MM HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS 00YyYarolMMHUCS
IPOrpaMM CPEAHEro oo0ero 0opa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpyKkType NTMYHOCTHBIX PE3yIbTATOB OCBOCHHS IMpeaMeTa «bruosiorusy BBIIEICHBI CICTYIOITNE
COCTaBJISIONINE: OCO3HAHHE OOYYAIOIIUMUCA POCCUMCKON TPaKIAHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTA M CAMOOTIPE/ICTICHUIO, HAIMYME MOTHUBAIIMU K O0YUYEHUIO OMOJIOTHH,
[[eJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHI JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
HMCTOPUYECKUX TPAJAUIINKN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCs
PYKOBOJACTBOBAThCS B CBOEH I€ATEIbHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MPUCYLTUMHU CUCTEME
OMOJIOTMUECKOT0 00pa30BaHMS, HATMYHE IKOJOTHIECKOTO MPABOCO3HAHMSI, CIOCOOHOCTH CTAaBUTh IEH U
CTPOUTD KU3HEHHBIEC IJIaHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa «buosiorusy JOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHON AESATENIBHOCTA B COOTBETCTBUM C TPAJUIMOHHBIMH POCCUHMCKUMH COLIMOKYJIBTYPHBIMU,
HMCTOPUYECKUMU U JTYXOBHO-HPAaBCTBEHHBIMH IIE€HHOCTSIMU, MPUHATHIMH B OOINECTBE MpaBUIaMH U
HOpPMaMH TIOBEICHUS U CIOCOOCTBYIOT IMpOIlECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHUSA,
Pa3BUTHUSI BHYTPEHHEH MO3UIIMH JTUYHOCTH, TATPUOTHU3MA, YBAKEHUSI K 3aKOHY M MPABOMOPSIIKY, YEIIOBEKY
TpyJa U CTaplIeMy MOKOJICHUIO, B3AUMHOTO YBaXEHHsI, 0EpEKHOT0 OTHOIICHUS K KYyJIbTYPHOMY HAaCIEIHIO
Y TPaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKarollen cpee.

JIMdHOCTHBIE pe3yNbTaThl OCBOEHHUS ydeOHoro mpeamera «buomorus» HOMKHBI OTpaxaTh
TOTOBHOCTB U CITOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UITHEH
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpHEHTAIlMii, TO3UTHUBHBIX  BHYTPEHHUX  YyOEXKIEHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIECTBA, pacIINPEHNE )KU3HEHHOTO OTThITa
U OTIbITA JESATENBHOCTH B MPOLIECCE peaTn3alliil OCHOBHBIX HANlpaBJICHUN BOCIUTATEIbHON AEATEIHHOCTH,
B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TO3WUIMUA OO0YYaIOMIErocsi KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRa;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEIHbHOCTH IPHU CO3JJaHUH YIEOHBIX TPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUU OUOJIOTMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEIENIATH COOCTBEHHYIO MTO3UIIUIO TI0 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOMU JKU3HU
H OOBICHATE €€;

YMEHHE YUUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOT'O B3aUMOICHCTBHS JIFOJICH
C Pa3HBIMU YOEXKICHUSMH, KYJIbTYPHBIMHA LIEHHOCTSMHU U COLIMATbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJNIHEHUSI YIEOHBIX, TO3HABATEIHHBIX
U HCCIENOBAaTENbCKUX 3a]a4, YBaKUTEIHHOIO OTHOIICHHS K MHEHHIO ONIOHEHTOB INPHU OOCYXACHUU
CTHIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

c(hOPMHUPOBAHHOCTh POCCUUCKON T'paKTAHCKOW MIICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTHU Nepe PoauHON, ropaocTu 3a CBOM Kpai, cBOI0 PoauHy, CBOM S3BIK U
KyJbTYpY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHE K IPUPOJIHOMY HACIEIUIO U TAMATHUKAM IPUPOABL, TO0CTHREHUsAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IC;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAaHOBJICHHE M pa3BUTHE OWOJIOTHUH,
MMOHUMAaHUS 3HAYEHUs OMOJIOTMM B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU YEJOBEKAa M COBPEMEHHOIO
o0111eCcTBa;

ujeitHas yoe:xxIEHHOCTh, TOTOBHOCTh K CITy>KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUIICKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIICHHBATh CHUTYallMI0O W TPUHAMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOIO OYyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJIUTENSAM, CO3JAaHUI0O CEMbHM HA OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaaULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIFOUasi ICTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUECTBA,
CHOpTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢u3nuyeckoro BocnUTAHHA, (POPMHMPOBAHHA KYJbTYPbl 310POBbSI M 3MOIHMOHAJIBLHOIO
Os1aromostyums:

MOHMUMAaHWE M peanu3alus 3J0pOoBOro M 0Oe3omacHoro obpasza >KM3HU (3J0pOBOE MHUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX MTPaBUJI U HOPM, COATAaHCHUPOBAHHBINA PEKUM 3aHSATUHN U OTABIXA, PETyJIsipHas
¢busnueckas akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLICHHS] K COOCTBEHHOMY
(hbUBUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHHUE IIEHHOCTH MPaBWJI WHAMBHIYAIbHOTO U KOJIJIEKTUBHOTO OE€30MAacHOTO MOBEJCHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aTKOTOJIs, HAPKOTUKOB,
KypeHusl);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10J100ue;

TOTOBHOCTh K aKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW W COLMAIbHOM HalpaBIEHHOCTH,
CIIOCOOHOCTH MHUITMUPOBAThH, INIAHUPOBATh U CAMOCTOSATEIILHO BHITIOJHATH TAKYIO JCSITEIHHOCTD;

MHTEPEC K pa3IndHbIM chepam mpodhecCHOHATBLHOM AeITeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIH
BbIOOD Oynyieilt mpodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

HKOJIOTHUYECKH 1eIeCO00pa3HOe OTHOIICHHE K MIPUPO/IC KaK HCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€
CYILIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS SKOJOTHYECKON KYIbTYPhl: IPHOOPETEHUE OMBITA ITIAHHPOBAHUS TTOCTYIKOB U
OLICHKH UX BO3MOXHBIX TIOCIIEICTBUN JIJIs1 OKPYIKAIOLIEH CPENIbl;

OCO3HaHUE TT100aThHOI0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PelIcHUS;

CIIOCOOHOCTh HCMOJb30BaTh MPUOOpETaeMble MPU W3YYEHHHM OMOJIOTUU 3HAHUS U YMEHHUS IpU
pelIieHnr MpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM TPUPOIOINOIB30BAaHUEM (COONIOACHHUE TPaBUI
MOBEJICHUSI B NPHUPOJE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAX, OXPAHY BHJIOB,
sKOocUCTeM, Orochepsl);



AKTUBHOE HEINPUATHE IEUCTBUM, NPUHOCALIMX BpPEI OKPYKAIOLIEH NMPUPOJHON Cpene, yYMEHHE
IIPOTHO3UPOBATh HEOJIArONPUATHBIE 3KOJOTMUYECKUE TOCIEACTBUSA IpEeIIPUHUMAEMbIX IEUCTBUH U
IIPEAOTBPALIATh UX;

HaJIMYUE Pa3BUTOIO HKOJIOTHUYECKOTO MBIIUICHHUS, SKOJIOTMYECKON KYJIbTYPBI, ONbITA JESATEIbHOCTH
JKOJIOTUYECKOM  HAIPaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCA HMHM B  IIO3HABATEJILHOW,
KOMMYHHMKAaTUBHOM M COLMAJIbHON IPAKTUKE, TOTOBHOCTH K YyYaCTUIO B IIPAKTHYECKOH IESITEIBHOCTH
JKOJIOTHUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIECTBEHHOI MPAKTHUKH, OCHOBAHHOT'O Ha JIMAJIOTE KYJBTYpP, CIIOCOOCTBYIOIIEI0 OCO3HAHHUIO CBOETO
MeECTa B ITOJIMKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YMUTATEIBCKOW KYJIBTYPBI KaK CPEACTBA B3aMMOJEHUCTBUS MEXIY
JIOJbMU U ITIO3HAHUS MUPA;

MMOHUMAaHHE CTICHU(PUKN OMOJIOTUH KaK HAyKH, OCO3HAHUS e€ PO B JOPMHUPOBAHUH PAITUOHAIBHOTO
HAY4YHOI'O MBIIIJICHUS, CO3[JaHUU I1IEJIOCTHOTO MPEACTaBIECHUS 00 OKPYXKAIOLEM MUpPE KaK O €IUHCTBE
PUPOJIBI, YEIOBEKAa M OOIIECTBA, B IO3HAHWU TMPHUPOJHBIX 3aKOHOMEPHOCTEH M peleHHH Mpodiem
COXPAHEHUs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTMU JJIsi COBPEMEHHON NMBHIIM3AIMU: OOECIIEYCHUsT HOBOTO
YPOBHSI Pa3BUTUS MEIULIMHBI, CO3/1aHUE MTEPCIIEKTUBHBIX OMOTEXHOJIOI M, CTIOCOOHBIX PEIIATh PECYPCHbIE
npoOJIeMBbl Pa3BUTHS YEIIOBEUYECTBA, TIOMCKA MyTEH BBIXOJA M3 TI00ATBHBIX dKOJOTHYECKUX MPOoOIeM U
obecrieyeHuss mepexoia K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BAaHUIO IPUPOJHBIX
pecypcoB 1 (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B MOJyYECHUH OMOJIOTMYECKUX 3HAHUH B LIENISX MMOBBILICHUS O0IEH KYJIbTYpBI,
€CTECTBEHHO-HAYyYHOW TI'pPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIMOHAJIbHOW TIpaMOTHOCTHU
oOyyaromuxcs, GopMUPYEMO TPHU N3y4eHUH OMOIOTHUH;

[MOHMMAaHHUE CYLUTHOCTU METOJO0B NO3HAHMsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCMOJb30BaTh MOJy4YaeMble 3HAHUS JJI aHalu3a U OOBSICHEHHs SBICHHH OKpYXarollero mupa H
MPOUCXOJAIIMX B HEM H3MEHEHUH, YMEHUE JielaTb OOOCHOBAaHHBIE 3aKJIIOYEHMS] HA OCHOBE Hay4HBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IIEJBI0 OTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHMS JJI pelIeHHs IpoOiieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

OCO3HaHUE [IEHHOCTH HAyYHOM [JEATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH IPOEKTHYIO U
HCCIJIEIOBATEBCKYIO AESITEIBHOCTh NHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOPAa30BaHMIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTMU B COOTBETCTBHH C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yibTaThl OCBOCHHS y4eOHOro npeamera «buonorus» BKIIOYAIOT: 3HAUUMBIE
s GOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUUXCA MEKAMCUUIUIMHAPHBIE (MEXMIpeaAMETHBIE)
oOlIeHayYHbIE MOHITHS, OTPAXKAIOLIUE IEJIOCTHOCTh HAy4YHON KAapTHUHBI MUpa U cHenupuKky MEeTOJI0B
MO3HAHUs, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIHs, SBJICHUE, MPOLECC, CUCTEMA,
Hay4yHbIM (akT, MPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCieloBaHUe, HAaOIIOJCHUE,
U3MEpEeHue, OKCIEPUMEHT U JpYyrux), YHUBEpCalbHble YyueOHble JeilcTBUA (IIO3HaBaTeNbHBIE,
KOMMYHHKAaTHUBHBIE, PETYJISITUBHBIE), 0OecrieunBaroniye popmrupoBanue GyHKIIMOHATLHON TPaMOTHOCTHU U
COLMAJIbHOW KOMIIETEHIIMM OOYyYaloIMXCs, CIHOCOOHOCTh OOyYaromMXCs HCHOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HaHMS M yHHMBEpCaJbHble YyueOHble JeiCTBUA B
MO3HABATEJIBHON U COMAJIbHON MPAKTHUKE.

MertamnpeaMeTHbIe Pe3ybTaThl OCBOCHUS MPOTPaMMbl CPEIHEro 0oO0LIEro oOpa3oBaHUS JIOJIKHBI
OTpaXkaTh:

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4€OHBIMH II03HABATEAbHBIMH JCHCTBUSIMU:

1) 6a30BbIe JJOTHYECKHUE AeCTBHA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPoOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



WCIOJIb30BaTh TPU OCBOCHHHM 3HAHWW TMPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHan3a, CHHTE3a,
CpaBHEHUs, KiIacCH(pUKAIMKU, 0000IIEHUS ), PACKPBIBATh CMBICT OMOJIOTMYECKUX TOHSITHH (BBIICTATh MX
XapaKkTepHbIC IPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTHUMHU IMOHSATHSIMH ),

OTIpEeCIIATh 1IeNIM ACSITeIbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS, COOTHOCHUTD
PE3YJIBTATHI IESTEIBHOCTH C TTOCTABIICHHBIMHU IEJISIMH,

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS JIJIsl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTUBHBIC, JCIYyKTUBHBIC, 10 AHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B pPACCMATPUBAEMbIX SBJICHUSX, (OPMYIHpPOBaTH BBIBOJBI U
3aKJIIOUEHUS;

MIPUMEHSITh CXEMHO-MOJICIIBHBIE CPEICTBA [T IPEICTABICHHS CYIIIECTBEHHBIX CBS3CH U OTHOIICHHIA
B M3y4aeMbIX OMOJIOTHYECKIX 00BEKTaX, a TAK)KE IPOTUBOPEUUI PA3HOTO PO/, BHISIBICHHBIX B PA3IUYHbBIX
WH(OPMAIMOHHBIX HCTOUYHUKAX;

pa3pabarbhiBaTh IJIaH pEIICHUS MpoOJieMbl ¢ Y4Y€TOM aHalIM3a HMMEIOLIMXCS MaTepHalbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHHUBATh COOTBETCTBHE PE3YyJbTATOB ILIENSM, OILICHUBAThH
PHICKH TTOCIIEICTBUH JIeITETbHOCTH;

KOOPJIUHHUPOBATH U BHITIOJIHATH PAa0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATEILCKHE IeliCTBUS:

BIIaJIETh HaBBIKAMU y4eOHO-MCCIIEOBATENIbCKOM U MPOEKTHON JeATelNbHOCTH, HaBBIKAMH
paspenieHus: npobaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHUS
MPAKTUYECKHX 3324, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BATh PA3JINIHBIC BHJIBI JCSITSILHOCTH 0 TTOJYYEHUIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETAINH,
MpeoOpa3oBaHUI0 M TMPUMEHEHUIO B Y4YEOHBIX CUTYyallMsX, B TOM YHCJIE TPU CO3JaHUH Y4YEOHBIX U
COIMAILHBIX MPOCKTOB;

dbopMUpOBaTh HAy4YHBIA THUI MBIIIJICHHUS, BIAJETh HAYYHOM TEPMUHOIOTHEH, KIIOUEBBIMU
TMOHATHSIMU M METOJIaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 337a4l B 00Pa30BATENBHON JA€ATEILHOCTH U KU3HEHHBIX
CUTYAaITUSX;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIC CBSI3U M aKTyalIM3UpPOBaTh 3aJady, BBIIBUTaTh TUIIOTE3y €€
pelIeHUs, HAaXOIUTh apTyYMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPXKIACHHM, 3a7aBaTh MapaMeTphl H
KPUTEPUU PEIICHUS;

aHAJIM3MPOBATH TOJIYYCHHBIC B XOJI€ PEHICHHS 33Jaqd Pe3yJbTaThl, KPUTHYCCKH OIICHHBATh WX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX yCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIECHUBAThH IIPUOOPETEHHBIH OITBIT;

OCYIIECTBISTh IICNICHANIPABICHHBIM MOMCK TepeHoca CpPEICTB M CIOCOOOB JEUCTBUSA B
MPo¢eCCHOHAIBHYIO CpPey;

yYMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHMS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJIEHU, TpeIaraTh OPUTHHAIBHBIC MMOAXOMbI U PEIICHUS, CTABUTH MPOOIEMBI U
3aJ1auu, TOMyCKArOIINe allbTePHATHBHBIEC PEIICHHS.

3) pa6ora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHMKAX MHPOpMAIUHU (TEKcTe y4eOHOro MmocoOus, HaydyHO-
MOMYJISIPHON TUTepaType, OMOIOTUYECKUX CIOBapsIX M CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax TaHHBIX, B
WuTepHere), aHamu3upoBaTh MH(MOPMALMIO Pa3IUYHBIX BUAOB U (OpPM MpeAcTaBieHUs, KPUTHUECKU
OILICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(dbopMynHUpoBaTh 3aIIPOCHl U MPUMEHATH PA3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE OMOIOTUYECKOM
nH(popManuy, HEOOXOAUMOM JIJIsl BBIMIOTHEHUS YIeOHBIX 3a7a4;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(DOPMALIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEpPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOH30BAHMSI PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMAJIBbHYIO (OpMY MpeacTaBieHUs OHOJIOTHYECKON HHGOpMAIIN
(cxembl, TpaduKH, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTOe);



UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUeCTBE CPEJCTBA MpHU padoTe ¢ OMOIOrnyeckor MH(pOpMaIUei:
MIPUMEHATh XUMHUUYECKHE, (PU3NUeCKre W MaTeMaTHYECKHUEe 3HAKW U CUMBOJIBI, (opmyiibl, abOpeBUarypy,
HOMEHKJIATYpY, UCIOJI30BAThH M MPEO0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIIHOCTH;

BJaJIeTh HaBbIKAMM DPACIO3HABaHMUA M 3allUThl MH(OpManuu, MHPOPMALMOHHOW O€30MacHOCTH
JIUYHOCTH.

OgJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menmue:

OCYILECTBIIATh KOMMYHHUKALlMU BO BceX c(epax >KU3HU, aKTUBHO y4yacTBOBaTb B JAMAJIOre WIH
JMCKYCCHM IO CYLIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYXIECHUS
OTHOCHUTEJIHO BBIIIOJIHEHUS MIPEAIaraéMoi 3aJauu, YYUThIBATh UHTEPECHI U COIVIACOBAHHOCTh MO3ULIUN
APYTUX YYaCTHUKOB JAMAJIOra WIN AUCKYCCHUH);

pacrio3HaBaTh HEBepOalbHBIC CpEACTBAa OOLICHMS, MMOHMMATh 3HAYEHHUE COLHUAIBHBIX 3HAKOB,
IPENOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallMd, YMETb CMAryaTb KOH(JIMKTBI M BECTH
IIEPETOBOPBL;

BJAJIeTh Pa3IMYHBIMKM crioco0amu OOIIEHUS U B3aUMOJCHCTBHUSA, MOHMMATh HaMEPEHUs IPYTUX
JIO/ICH, TPOSIBIISITh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme GopMynnpoBaTh
CBOU BO3pPaXKECHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs IeITeIbHOCTD:

[IOHUMAaTh U HUCIIOJIb30BaTh IPEUMYIIECTBA KOMaHAHON U MHAUBUIYaJIbHON pabOThl IIPU PELICHUU
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBATb HEOOXOAMMOCTb IMPUMEHEHHs] TPYHIOBBIX (QOpM
B3aMMOJICHCTBHS IIPH PEUICHUN y4eOHOM 3a1auu;

BbIOMPATh TEMATUKY U METO/bI COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOLIMX HHTEPECOB U BOZMOXKHOCTEH
Ka)KJI0T0 WiIEeHa KOJIJIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBUSA M0 €€
JOCTUKEHHIO: COCTABJIATH IJIaH JEHCTBUI, paclpeiesaTh PO ¢ y4ETOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHON pPabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXKJIOTO Y4YacTHMKA KOMaHIbl B OOLIMI pe3ysbTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

npejajaraTb HOBBIE IPOEKTHI, OLIEHWBATh WJAEU C TO3UIMH HOBHU3HBI, OPUTHMHAILHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE IOBEIECHHUE B PAa3IMUHBIX CHUTYalUsX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

OBiajeHne YHMBePCAJIBbHBIMHU PeryJsiTHBHBIMU /1efiCTBUAMM:

1) camoopranm3amuus:

HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMSI IS BBISABICHUS MPOOJIEM M MX pEIIeHUs B KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 11eJIEBbIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX JIEHCTBUSAX
Y TIOCTYTIKaX 10 OTHOLIEHUIO K KUBOU MIPUPOJAE, CBOEMY 30POBBIO U 3JOPOBBIO OKPY KAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO JEATEIbHOCTD, BBIBIATH MPOOJIEMBI, CTABUTh U
(dbopMyaHrpoBaTh COOCTBEHHBIE 337]a4ll B 00Pa30BaATEIbHOM IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH peUIeHHs] MpoOJieMbl ¢ YYETOM MMEIOIIMXCS PEeCypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HIMPOKOM PyAULIUM B pa3HbIX 00JIACTSIX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTypHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IESATEIILHOCTD, OLIEHUBATH COOTBETCTBUE
pe3yIbTATOB LIETSM;



BJIaJIeTh HaBBIKAMHU IIO3HABATENIIbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JECHCTBHHA H
MBICJIMTENBHBIX IPOLECCOB, UX PE3yJIbTATOB U OCHOBAHUH, UCIIOJIb30BaTh MPUEMBI peUIEKCUU [T OLEHKU
CHUTYyallld, BBIOOpA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

IIPUHUMATb MOTUBBI U apIyMEHTBI IPYTUX IIPH aHAJIU3€E PE3yJIbTaTOB ACITEIbHOCTH;

3) npuHsiTHE CeOsI M APYTHX:

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UINH JPYTOTO YeIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

IIpenmetHsbie pe3ynbraThl ocBoeHus nporpammsl COO o 61onornu Ha 0a30BOM YPOBHE BKJIIOUAOT
cnenupuyeckue s yaeOHoro npeaMera «bHoorushy HayqdHble 3HAaHUS, YMEHUS U CTIOCOOBI ICUCTBUI 110
OCBOCHHIO, MHTEpIpPETAlMM U MPeoOpa30BaHUIO 3HAHUM, BUJbI JEATEIBHOCTH IO IOJyYEHHIO HOBOI'O
3HAHUS U MPUMEHEHUIO 3HAHWN B PAa3IMYHBIX YYEOHBIX CHUTYAIMsX, a TaKKE B PEaTbHBIX >KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C Ouosorueil. B mporpamme mpeameTHble pe3yibTaThl MPEICTaBIEHbI IO rojam
o0ydeHusI.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs ydeOHoro npeamera «buonorusi»y 6 10 kKnacce NOIKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCT 3HAHUI O MECTE U POJIM OMOJIOTUHM B CUCTEME HayYHOI'O 3HaHUS €CTECTBEHHBIX
HayK, B (QOpMHUPOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOI KAPTHHBI MUPA H HAYYHOTO MUPOBO33PECHHS,
O BKJIAJIle POCCUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJOTMM, (PYHKLHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIIeHsI )KU3HEHHBIX 3a71ay;

YMEHHUE PacKpbIBaTh COAEpKaHNEe OMOIOTMUECKUX TEPMUHOB U TIOHATHI: KHU3Hb, KJIETKA, OPraHU3M,
MeTabonu3M (oOMEH BeUIeCTB M NpPEBpAIlCHHE SHEPruu), romMeocras (CaMoperysisius), ypOoBHEBas
OpraHu3aIMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHNE (PENPOTYKIHS), HACIECTBEHHOCTh, U3MEHUHBOCTH,
POCT U pa3BUTHE;

yMEHUE u3jaraTb OMOJIOTHYEeCKHEe TEOPHH (KJIETOYHAsl, XPOMOCOMHAs!, MyTal[MOHHasl, [IEHTpajIbHas
JorMa MoJjieKkyJisipHoi Ouosnorum), 3akonbl (I. Mengaens, T. Moprana, H. 1. BaBunoBa) u ydenus (o
LIEHTpaX MHOTro00pa3us U MPOUCXOKICHU KyIbTypHBIX pacTeHuil H. V. BaBuiosa), onpenensts rpaHulibl
UX MIPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHUE BIIaJIeTh METOJAMHU HAayYHOTO MO3HAHUS B OMOJOTMM: HAOIIOACHHE M ONMMCAHHE KHUBBIX
CHICTEM, TPOLIECCOB U SBJICHHUH, OPTaHU3aLUs U TPOBEICHUE ONOIOTHIECKOTO IKCIIEPHUMEHTA, BHIIBIKEHHE
TUIIOTE3bl, BBIBICHHE 3aBUCHUMOCTH MEXIy HCCIeIyeMbIMU BEIHMUYMHAMM, OOBSICHEHHE TMOITY4YEeHHBIX
pe3yabTaTOB, HCIIONB30BAHHBIX HAYYHBIX TMOHATHH, TEOPUH W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBAHHUU TOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJEIATh CYIICCTBEHHBIE TIPU3HAKW BHPYCOB, KJIETOK MPOKAPHOT H DYKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHHW3MOB, OCOOCHHOCTH TIIPOLECCOB: OOMEHa BEIIECTB MU
MIpeBpaIeHs JHEPTUH B KIIETKE, POTOCHHTE3A, INIACTUIECKOTO U YHEPTETHIECKOTO OOMEHa, XeMOCHHTE3a,
MHUTO33a, MeH03a, OTUI0I0TBOPEHUS], pa3MHOXKEHHUS, HHIUBUIYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHSATH MOTyUYeHHbBIE 3HAHUS U OOBSICHEHHS OMOJOTHYECKHUX MPOIECCOB U SIBICHUH,
JUI TIPUHATHS MPAKTUYECKUX PEUICHUH B MOBCEJHEBHOM >KM3HU C IIEJbI0 oOecreueHust 0e30MacHOCTH
CBOETO 3JIOPOBBSI W 3JI0POBBS OKPY)KAIOIINX JIFOACH, COOJIOJEHUS HOPM TPAaMOTHOTO TIOBEACHUS B
OKpY’Kalollel MpUpoTHOH cpefie, TOHMMaHUE HEOOXOIUMOCTH HCTI0JIb30BaHMS IOCTHKEHUI COBPEMEHHOM
OM0JIOrMU U OMOTEXHOJIOTMH JJIs PallMOHAIIBHOTO IPUPOJIONIOIb30BAHHUS;

YMEHHUE pellaTh 3JeMEHTapHble T€HETHUECKUE 3a/a4d HAa MOHO- M JUTHOPHUIHOE CKpEUIMBaHUE,
CLICTIJICHHOE HACJIEZIOBAaHUE, COCTAaBJIATH CXE€Mbl MOHOTMOPUIHOIO CKpEIIMBaHMs Ul IpelcKa3aHMs
HacJIeI0BaHMsI IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBITIOJIHATH J1a00paTOpHBbIC W MPAKTHYECKHE padOTHI, COONIOAATh MpaBuia mpu paboTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMALMIO OMOJIOIMYECKOTI0 COAEP KAHUS,
BKJTIOYAIOIYIO TICEBJIOHAYyYHbIE 3HAHUS W3 Pa3IMYHBIX MCTOYHHKOB (CpPEeICTBa MAacCOBOW MH(pOpMAIHNH,



HAyYHO-TIONYJISIPHBIE MaTepHalibl), ITUYCCKUE AaCIEKTHl COBPEMEHHBIX HCCIICOBAHHI B OHOJIOTHH,
MeAUINHE, OMOTEXHOIOTHH;

yYMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIC COOOIIEHUsS, 0000IIass OMOJIOTHIECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHIHBIN anmnapaT OUONIOTHH.

[IpenMeTHbIe pe3yNbTaThl OCBOCHHUs ydeOHOTro mpenmera «buonorus» 6 11 knacce HOMKHBI
OTpaXkaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHMUS,
0 BKJIaJIE POCCUUCKHX M 3apyOeKHBbIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHONOTHH, (YHKIUOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS] >KU3HEHHBIX 3a/1a4;

yMEHHE pacKpbIBaTh COJAEp)KaHHE OMOJOTMYECKMX TEPMHUHOB W TIOHSATUN: BUJ, MOMYJISIHS,
reHo(OHI, DBOJIOLMS, JBIKYIIME CHIBI ((PaKTOpPbhI) 3BOJIOLUHU, MPUCTIOCOOIECHHOCTh OPTraHU3MOB,
BUJI000pa30BaHue, FIKOJIOrHYECKre (PaKTOPhl, SKOCUCTEMA, MMPOIYIIEHTbl, KOHCYMEHTHI, PEeAYLIEHTHI, LIeMn
MUTAHKS, SKOJIOTHYeCKas MUpaMuia, OuoreoreHos, onocdepa;

yMEHHE H3JaraTh OHoJorudeckue teopuu (dBostonroHHas Teopusi Y. [lapBuHa, cuHTETHYeCKas
TEOpHs ABOJIOIMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimieBoro cxoactBa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBlieHui u mytei sBomtonuu A. H. CeBeprioBa, yuenus o 6uochepe B. . Bepnanckoro),
OMpEIEATh TPAHULIBI X IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIaJIeTh METOJIaMU HAy4YHOTO IMO3HAHUS B OMOJIOTHH: HaONIOJCHHWE U OINMCAHUE >KUBBIX
CHCTEM, TIPOLIECCOB U SIBJIICHU, OPraHU3allUs U TPOBEICHNE OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BEIIBUKEHUE
TUIOTE3bI, BBISBICHUE 3aBHUCUMOCTH MEXIY HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHHE IMOIYYCHHBIX
pe3yIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSTHM, TEOPUH W 3aKOHOB, YMEHHUE JelaTh BBIBOABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIETATh CYIIECTBEHHBIE TMPU3HAKKA CTPOCHUS OWOJOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISAIUH, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHMOTEOIICHO30B U JKOCHCTEM, OCOOEHHOCTHU
MPOIIECCOB:  HACTEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOTO  O0TOOpa,  BUI000pa3oBaHU,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, ICHCTBUS YKOJIOTHIECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKA DHEPTUU B DKOCHCTEMaX, AHTPOIMOTCHHBIX W3MEHEHHWW B JKOCHCTEMaX CBOEH MECTHOCTH,
KpyTrOBOPOTA BELIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B Onocdepe;

YMEHUE TPUMEHSATH MOJIyYCHHBIC 3HAHUS JIJIs1 OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH,
JUTIS TIPUHSITHUS TPAKTHYECKUX PEIIeHH B TIOBCETHEBHOM JKU3HU C LIEJbI0 oOecreueHus 6e30MmacHOCTH
CBOETO 3/I0POBbSI M 3/I0POBBSl OKPYXKAIOIIUX JIFOJICH, COOJIOIEHUS HOPM T'PAMOTHOTO TIOBEICHUS B
OKpY’Karollel MpupoaHOi cpesie, MOHNMaHHe HEOOXO0AUMOCTH UCTIONIB30BaHUS JOCTHKEHHUI COBpEMEHHON
OMOJIOTUH JIJIS1 PAIIMOHATIEHOTO TTPUPOOTIOIH30BAHMUS;

yYMEHHE pelIaTh dJIeMEHTapHble OMOIOTUYECKUE 3a7]aui, COCTABISATh CXEMbI MIEPEHOCa BEIIECTB U
SHEPTUH B 3KOcHcTeMax (L[enu MUTaHus);

YMEHHE BBIMONHITH JTa00paTOPHBIE M MPAKTHYECKHE pabOThI, COONIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYI0BaAaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh H HHTEPIPETUPOBATH HHPOPMAIIIO OMOTOTHUECKOTO COJEpIKAHUS,
BKJTFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpeICcTBa MaccoBOM MHQOpMaInu,
HAyYHO-TIONMYJISIPHBIE ~ MaTepUalbl), paccMaTpuBaTh  TIOOaTbHBIE  DKOJIOTMYECKHUE  TPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYTO TTO3HUIIUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIass OMOIOTHIECKYIO
MH(pOpPMAIHIO 3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh MOHATHWHBIN anmapar OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne HaumenoBanue pa3aesioB 1 TEM IPOrpamMmal

KoaunuyecTBO 4acos

DJIeKTpPOHHbIe (LM (pOBbIE)

Kontpoabubie  IIpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThbI
bu6nmoreka [IOK
! buonorns kak Hayka 2 . 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMEBI U UX OpraHu3aIus 1 bubmorexa HOK
P . https://m.edso0.ru/7f41c292
3 XUMHYECKUH COCTAB U CTPOECHUE KIIETKU 8 1 bubmorexa HOK
P https://m.edso0.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKHU 6 bubmmorexa [IOK
a https://m.edso0.ru/7f41c292
5 Pa3mHOXkeHMe U MHAUBUAYAIbHOE pa3BUTHE 5 1 Bbu6moteka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL 1 UBMEHUYUBOCTEH OPTaHU3MOB 8 15 bubmorexa [IOK
s P ' https://m.edsoo.ru/7f41c292
7 Cenekuus opraan3MoB. OCHOBBI OMOTEXHOJIOT MU 3 1 bubmmorexa [IOK
CIICKIHA Op 3MOB. LJCHO OTEXHOTO https://m.edso0.ru/7f41c292
bubmmoreka IIOK
P 1
8 C3CPBHOC BpeMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
11 KJIACC
KoaungecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (pPOBbIE)
HaumeHoBaHue pa3/ieioB M TeM NPOrPaMMbI Bcero Kontpoabubie  IIpakTnueckue
n/n o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
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1 5 5 9 1 1 bubmuorexa [{OK
BOJIFOLIMOHHAS OMOIOTHS
H https://m.edsoo.ru/7f41cc74
2 BO3HUKHOBEHUE U PA3BUTHE KU3HUA HA 3eMIIE 9 0.5 bubmorexa HOK
p ' https://m.edsoo.ru/7f41cc74
3 Opra"gus3Mbl U OKpYIKaroLas cpeaa 5 1 bubmorexa OK
p Py tast cpelt https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa U DKOJIOTUYECKHUE CUCTEMEI 9 1 bubmorexa [IOK
- https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 bubmorexa [IOK
p P https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 2.5
IMMOYPOUYHOE NIVIAHUPOBAHHUE
10 KJIACC
KoJumnuectBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka Ipakru /[dara uudgposbie
Beero KOHT%O‘H"H yecKue u3ydyeHuss oOpa3oBaTesbHbIE
ble padoThbI paGoThi pecypesi
B e S Bumorea 10K
ODLICCTBE ’ © ec | pyruM: https://m.eds00.ru/863e612
1 €CTECTBEHHBIMU HayKamH, ¢uiaocodueit, >TUKOMH, 1 2
SCTETUKON U f[paBOM. Povnb Oouonoruu B popMUPOBAHUU hitps://m.eds00.ru/863e632
COBpEMEHHOM Hay4yHOM KapTuHbl Mupa. Cucrema a
OMOJIOTMYECKHUX HaYK. =
MeToapl TO3HAHUSA >KUBOM TpUPOIBI (HAOIIOACHUE,
R A A, BuGmorexa LIOK
2 ACIHP ’ p a ) 1 0.5 https://m.eds00.ru/863e612
[IpakTuueckast padbora Ne 1 «VMcnons3oBanue 5
Pa3IMYHBIX METOJIOB MPU U3YUECHUN OHOIOTHYECKHUX =
00BEKTOB)
3 Bxomnast koHTpoapHas paboTa 1 1
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JKuBbie cuctembl (OMOCUCTEMBI) KaK PEAMET N3YUYEHUS
OHOJIOTHH. Otnnune YKUBBIX CUCTEM oT
HEOPraHUYECKOU IPUPOJIBI.

CpoiicTBa OMocucTeM W WX pa3zHooOpa3ue. YPOBHH
OpraHu3aly OMOCUCTEM: MOJICKYJISIPHBIN, KIICTOYHBIH,
TKAHEBBIM, OPraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHA), OMOC(HEPHBIA.

bu6nmoreka [IOK
https://m.eds00.ru/863e656
4

XHUMHYECKHH COCTaB KJISTKH. XHUMHUYECCKHUE DJIEMCHTHI:
MAaKpO3JIEMEHTHI, MHUKPOIJIEMEHTHI. Boga Hu
MHHEpPAJIbHBIE BELIECTBA.

@OYHKIMKA BOABI U MUHEPAIbHBIX BELIECTB B KIIETKE.
[Tognepxanue ocMOTHUECKOTO OajaHca.

bu6nmoreka [IOK
https://m.eds00.ru/863e674
e

benku. CoctaB u crpoeHue 0einKoB. AMUHOKUCIOTHI —
MOHOMephl OenkoB. He3ameHumble U 3aMEHHMBbIE
AMUHOKHCIIOTBl. AMHHOKHUCIIOTHBIH COCTaB. YPOBHU
CTPYKTYpbl ~ OCJIKOBOM  MOJeKyjabl  (IepBUYHasd,
BTOpUYHAs, TPETUYHAsI M YETBEPTHUYHAs CTPYKTYpa).
Xumuueckue CcBoHcTBa  OenkoB.  buonoruueckue
(byHKIMU OEJIKOB.

bubnunoreka LIOK
https://m.eds00.ru/863e6b7
2

®depMeHTHI — Onosiornyeckue karanuzaropbl. CTpoeHue
bepmenTa: AKTHUBHBIN LIEHTP, cyOcTpatHas
cnenuduuHoctb. Kodepmentsl. Butamunsl. OTnnaus
(epMEeHTOB OT HEOPraHMYECKMX KaTau3aTOPOB.
JlabopaTtopHas padota Ne 1 «M3yuenue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpUMeEpe
aMuJIa3bl WIKM KaTaaas3bl)»

0.5

bu6mmoteka IIOK
https://m.eds00.ru/863e6b7
2

VYrneBoasl: MoHOcaxapuibl (TNIIOKo3a, pubo3a H
ne3okcupu003a), aucaxapuabl (caxaposa, JIakTo3a) U
nojucaxapuabl  (Kpaxmal, TJIMKOTeH, LEeJUII0I03a).
Bronornveckne GyHKIUN YTIIEBOIOB.

Jlunuasl: TpUrauuepusl, GochoaUnUIbl, CTEPOUIbI.
I'unpodunsHo-rUAPOPOOHBIE CBONCTBA.
buonornueckue ¢yHknuu aunuaoB. CpaBHeHHe
VIJIeBOJOB, OEIKOB M JIMIHIOB KaK WMCTOYHUKOB
SHEpIUH.

but6mmoreka [IOK
https://m.eds00.ru/863e687
0
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10

11

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotunsr —
MOHOMEpBl HYKJIEMHOBBIX KUCIOT. CrpoeHue u
¢yukuun JIHK. Crpoenne u ¢ynkumun PHK. Bugsi
PHK. AT®: ctpoenue u GyHKITHH.

[Murosmorna — Hayka o kierke. Kierounas teopus —
pUMep B3aUMOJEHCTBHS UACH U (PAKTOB B HAYYHOM
O3HAaHUKU. MeTOo1bl H3YUYECHMSI KIIETKH.

Knerka kak wenoctHas xuBasg cuctema. OOmue
MpPU3HAKKA KJIETOK: 3aMKHyTas HapyXHas MeMOpaHa,
monekysbl JIHK kak remerudeckuii anmapar, cucteMa
CUHTe3a OeKa.

bubnunoreka LIOK
https://m.eds00.ru/863e6d5
C

bu6nmorexa [IOK
https://m.eds00.ru/863e6e8
8

12

13

THUIBI KIETOK: DyKapuOTHYECKast U IPOKAPHUOTUYECKAS.
Oco0OeHHOCTH CTPOCHHSI MPOKAPUOTUYECKON KIETKHU.
Knerounas CTEHKa OakTepuil. Crpoenue
JyKapuoTH4eCKOM  KiIeTkH. (OCHOBHBIE  OTIUYMS
PacTUTENbHOM, KUBOTHON U TPUOHOM KIIETKH.
[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIIETOYHAas
CTEHKA, INIMKOKaJIUKC, uX ¢QyHkuuu. [lnazmatuueckas
MeMOpaHa, e€ cBoiicTBa U QpyHkiuu. [luronnasma u eé
opraHoubl. OJHOMEMOpAaHHbBIE OpPraHOWIbI KIETKH:
OIIC, anmapart I"osbxu, mu3ocoMsl. [lomyaBToHOMHBIE
OpraHoWAbl  KJIETKH: MWUTOXOHJAPUH,  IUIACTHJBIL.
[IpoucxoxnaeHue MHUTOXOHAPUM W IUIacTUX. Buasl
mwiactug.  HememOpaHHble  OpraHoufbl  KIETKU:
prOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH,
KryTUKU. OyHKIIMM OpraHOUI0B KJIETKU. BKirtoueHns.
SAnpo — peryasaTopHsli LeHTp KieTku. CTpoeHue sapa:
sanepHas ~ o0OoJiouka,  KapHoIlJla3Ma,  XpOMaTHH,
SIPBILIKO. XpOMOCOMBI. TpaHCIIOPT BEIECTB B KIIETKE.
JlabopaTtopHas padota Ne 2 «M3yuenune cTpoeHust
KJIETOK PACTEHH, )KUBOTHBIX, IPUOOB U OaKkTepuii moj
MHKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U ux
OIMCAHUE

OOMeH BemecTB, WM METAa00au3M. ACCUMUIIALMS

(mmacTuyeckuit o0OMeH) " JUCCUMMJIIALIUS
(oHepreruyeckuii OOMEH) — JBE€ CTOPOHBI €IUHOTO

0.5

bubnmorexa LIOK
https://m.edso0.ru/863e6ff
0
https://m.eds00.ru/863e716
C

bubanoreka [JOK
https://m.eds00.ru/863e766
c
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nporecca merabonusma. Pojb 3aKOHOB COXpaHEHHS
BEIIECCTB ¥ SHEPTHH B IOHUMAHHU METa00IM3Ma.

Tumer  oOMena  BemiecTB:  aBTOTPOQHBIE U
rerepoTpodHsIid. Posib hepMeHTOB B 00OMEHE BELIECTB 1
MIpEeBpaIlEHIH YHEPTUU B KIETKE.

@otocunre3. CBeroBas W TeMHOBas  (a3bl
dortocunTesa. Peakiuu porocunTesza. I PpexkTHBHOCTD
dotocunTe3a. 3HaueHNe (QOTOCHHTE3a NSl KU3HU Ha
3emne. BnusHue ycnmoBuii cpenbl Ha (POTOCHHTE3 M

bubnunorexa LIOK

14 https://m.edso0.ru/863e7c9
CIOCOOBI  TOBBIIICHHUS €ro  MPOXYKTUBHOCTH Y 3
KYJIbTYPHBIX PACTCHHH. =
XeMOCHHTE3. XeMOCHHTE3UPYIOIINE OaxTepuu.
3HaueHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIIe.
OHepreTndyeckuidi oOMeH B Kierke. Pacumiensenue
BELIECTB, BbIICJICHUE U aKKyMYJHUPOBAHUE DHEPIUU B
KJIETKe. OTallbl SHEpreTH4eckoro oomeHa. I mkomnus. bubnuorexa [IOK
15 bpoxkenue u ero Buabl. KucinopoaHoe okucieHue, win https://m.edsoo.ru/863e7aa
KJIETOYHOE JIbIXaHUE. OxucnaurenpHoe e
dbochopunmpoBaHme. OddexTuBHOCTH
HHEPreTUYecKOro oOMeHa.
JKn3HEeHHBI IUKII KIeTKU. Jlenenue kieTku. MuTos.
Ha60paT0pHanl pabota Ne 3{£Ha6JHOI[€HI/IC MHTO32 B bubmorexa OK
16 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHUMKA KOPEIKa JIyKa Ha TOTOBBIX 4
MUKpoOIIpenaparaxy -
Peakuuu matpuyHoro cunresa. ['eHeTnueckas § Bu6muorexa [OK
17 unpopmanus u JJHK. Peanuzarus reHveTI/IquKOI/I hitps://m.eds00.ru/863e796
uHpopMaluu B KiIeTke. [ eHeTndeckuii Ko u ero 0
cBoycTBa. Tpanckpunuus — matpuunbii cuaTe3 PHK. B
Tpaucnsus — Ouocunrtes Oeika. DTanbl TPAHCIALUU. bu6muoreka [JOK
18 KomupoBanue amuHokuciaor. Pomp pubGocom B https://m.edso0.ru/863e796
O6uocuHTe3e OenKa. €
Heknerounsie ¢GopMbl XKU3HU — BHDYCHL. Hcropus BuGmuotexa LIOK
19 oTkpsITus BUpycoB (/1. Y. BanoBckuit). OcobeHHOCTH https://m.eds00.ru/863e754

CTPOEHUS M  JKM3HEHHOTO  IHMKJIa  BHPYCOB.
baktepuodaru. bone3sHu pacTeHHid, KUBOTHBIX U

0
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YeJI0BeKa, BbI3bIBAEMbIC BUPYCaMHU. Bupyc
nMmyHoAehunura uenopeka (BHUY) — Bo3OymuTenn
CIIM[da. OOparHas TpaHCKpUIILKSA, peBepTaza U
WHTETpasa. [Ipodunakruka pacrpocTpaHeHHSI
BUPYCHBIX 3a00JICBaHHIA.

20

21

22

KneToynpli LMK, WIM JXHU3HCHHBIM LMK KJICTKH.
Wnrtepdaza u wmwuros. Ilpoueccel, mporekaromue B
untepdaze. Perumkamuss — peakmuss MaTPUIHOTO
cunre3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIN
HaO0op — kapuotum. JIUTUIOWAHBIA W TarIOUIHBINA
XpoMocoMHbIe Habopbl. XpomaTuabl. Lluronornueckue
OCHOBBI Pa3MHOKEHUSI U MHIUBHUIYAJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Ctaauu muro3a. [lponeccsl,
MPOUCXOASAIIME HAa  pa3HbIX  CTAaauAX  MMTO3a.
buonornueckuii CMbICIT MUTO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@opMbl  pa3MHOXKEHHUS OpraHU3MOB: Oecmoioe U
noyioBoe. Bunpl 0Gecriosoro pa3MHOXEHHUS: JEJIEHUE
HaJBOE, TOYKOBAaHHUE OAHO- M MHOTOKJIETOYHBIX,
CIOpoOOpa3oBaHHE, BEreTaTHUBHOE  pa3MHOKEHUE.
HckyccTBEHHOE  KIOHUPOBAaHUE OpPraHU3MOB, €r0
3HA4YEHHE JUIS CENIEKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTINYHUSA OT OECIOI0ro.
Metios. Cranuu meiio3a. [Iporiecchl, mpoucxoasuiue Ha
craauax Menosa. IloBeneHue XpoMocoM B MeHO3e€.
Kpoccunrosep. buosorndeckuii CMbICII M 3HAa4eHHUE
Meno3a.

I"ameTorenes — nporecc 00pa3oBaHus MOJIOBBIX KJIETOK
Y KHUBOTHBIX. IlosoBEIE JKENE3BI: CEMEHHHKH W
angHUKH. OOpa3zoBaHKe U pa3BUTHE MOJIOBBIX KJIETOK —
ramer (crepmMaTo3ou/, SULEeKIIeTKa) — CliepMaToreHes u
oBoreHe3. (OCOOEHHOCTH CTpPOEHUS SAWULEKIETOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

0.5

but6mmoreka [IOK
https://m.eds00.ru/863e81b
6
https://m.edso0.ru/863e831
e

bu6nmorexa LIOK
https://m.edso0.ru/863e7f4
a

bubnunorexa LIOK
https://m.edsoo.ru/863e81b
6
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OmnnonorBopenue. Jlaboparopuast pabota Ne 4
«V3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»

23

NunuBuayansHOe pa3BuUTHE (oHTOTEHE3).
OMOpHoOHaIbHOE pa3BUTHE (AMOpHOreHe3). Tambl
SMOPHOHAJIILHOTO ~ Pa3BUTUS Yy  IO3BOHOYHBIX
KUBOTHBIX: JApOOJIEHUE, TacTpyJsAlusi, OpPraHOreHes3.
[TocTamOproHansHOE pa3BUTHE. Tumbr
OCTAMOPHOHAIBHOTO PA3BUTHA: IPSIMOE, HENpsSAMOe
(inunHOuyHOE). BimsHue cpeapl Ha  pa3BUTHE
OpraHu3MoB,  (akTopbl, CHOCOOHBIE  BBI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pasurue pacteHuil. OHTOreHe3 LIBETKOBOTO
pacTeHus: CTPOSHHE CEMEHHU, CTAINH Pa3BUTHAL.

bubnunoreka LIOK
https://m.eds00.ru/863e843
6
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IIpeamer m 3agaum renHeruku. lcropus pasBUTHSA
reHeTuku. Ponb  nurtomormu M 3MOpHOJIOTMH B
CTAaHOBJICHMM T€HETUKH. BKIaJ pOCCUUCKHX H
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETHKH. MeTo.Ibl
TFEHETUKH (TMOPUAO0IOTMYECKUM, LUTOTEHETUUECKUH,
MOJIEKYJISIPHO-TEHETUYECKHIA ). OcHoBHbIE
TEHETUYECKUE TOHATHA. ['eHeTmyeckas CHMBOJIMKA,
HCIIOJIb3yeMas B CXeMaxX CKPEILMBaHUMN.

3aKOHOMEPHOCTH HACJIEI0BAHUSA IIPU3HAKOB,
yctaHoBieHHble [.  MengeneM. MoHorubpuaHoe
CKpelIMBaHWE. 3aKkOH eanHOo-00pa3us T'uOpUIoB
nepBoro nokojeHus. [IpaBuno nomuHupoBaHus. 3aKOH
pacuieIUIeHHs] NPU3HAKOB. ['MIIOTE3a 4MCTOTHI raMer.
[TosHOE ¥ HENMOJIHOE JOMUHUPOBAHHUE.

bubmuoreka [IOK
https://m.eds00.ru/863e86f
2

bu6nmorexa LIOK
https://m.edso0.ru/863e887
8

26

JlurubpugHoe CcKpemmBaHue. 3aKOH HE3aBHCUMOTO
HacJe0BaHUs MTPU3HAKOB. [[uTOreHeTnyeckne OCHOBBI
TUTUOPUIHOTO  CKpelMBaHWs.  AHaIW3HUpYIOIIee
CKpemiuBaHue. Vcmonb3oBaHHEe — aHAIU3UPYIOIIETO
CKPEIIMBAHUS JUISI ONIPE/ICIICHUs TeHOTUIIa OCOOU.

but6mmoreka [IOK
https://m.edso0.ru/863e89a
4
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CueruieHHoe HacnenoBaHue mpusHakoB. PabGora T.
Moprasa 1o CLEIJICHHOMY HAaCIEI0BaHUIO TI'€HOB.
Hapymenue cuemieHuss TeHOB B pe3ysbTare
KPOCCHHIOBEpa.

XpoMocoMHast TEOpHs HACJIEICTBEHHOCTH.
I'eneTnyeckue KapTol.

JlaGopatopnas pabora Ne 5 «M3ydenue pe3yabTaToB
MOHOTUOPUAHOTO U AUTHOPHUIHOTO CKPELUBAHUSA Y
Ipo30(HIIbl HA TOTOBBIX MUKPOIpENapaTaxy

0.5

bubnmoreka [IOK
https://m.eds00.ru/863e8c6
0

28

29

30

['enernka mona. XpOMOCOMHOE OIIPEICNICHHE IIOJIA.
AyYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ["'OMOrameTHbIe U
reTeporaMeTHbIC OpraHU3MBHl. HacnenoBanue
NPU3HAKOB, CLEIICHHBIX C TIOJIOM.

N3MeHunBOCTSD. Buner U3MEHUYUBOCTHU:
HEHACJICACTBEHHAs U HaciencTBeHHas. Ponb cpensl B
HEHACJIEJCTBEHHOW HW3MEHYMBOCTU. XapaKTEpUCTHKA
MOTUGUKAMOHHOW HM3MEHYMBOCTH. BapuannoHHBIH
pan u BapualuoHHas KpuBad. Hopma peakuun
npusHaka.  KonuuecTBeHHblE U KayeCTBEHHbIE
NpU3HAaKW M HUX HopMa peakuuu. CBolicTBa
MOIU(PUKAITIOHHON U3MEHUNBOCTH.

JIaGoparophas pabota Ne 6. U3yuenue

MO (PUKAIIMOHHON H3MEHUNBOCTH, TIOCTPOCHUE
BapHALlMOHHOTO psiJia U BApUALIMOHHON KPUBOI»

HacaencrBennas, 15 R)0 FeHOTHIINYECKas,
H3MEHYHUBOCTb. KoMmOnnaTtnBHasS  HU3MEHYHBOCT.
Meii03 1 TOIOBOI TPOIECC — OCHOBA KOMOMHATHUBHOU
H3MEHYHUBOCTH. MyTanronnast H3MEHYHUBOCTb.
Knaccudukanus wmyranuii: TeHHBIE, XPOMOCOMHBIE,
T€HOMHEIEC. Yactota ¥  NOpUYUHBI  MYTAaIUH.
MyrtareHnsie GpakTopbl. 3aKOH TOMOJIIOTUYECKUX PSIIOB
B HacieacTBeHHOM m3meHunBoctr H. . BaBuiioa.
BuesinepHast HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.
JlabopatopHas pabora Ne 7. «AHanmu3 MyTanmui y
JIPO30( MBI HA TOTOBBIX MUKpPOIIpEnapaTax»

0.5

0.5

bubnunoreka LIOK
https://m.eds00.ru/863e8c6
0

bubnuoreka [{OK
https://m.edso0.ru/863e8ef
e

bubnunorexa LIOK
https://m.edsoo.ru/863e8ef
€
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I'eneruka uenoseka. Kapuorun uenoBexka. OCHOBHbIE
METOJIbl TI'€HETHMKH 4YEJIOBEKAa: TI'CHEaJOTHYCCKHA,
OJIM3HEIOBBIN, IUTOINCHETUYECKUM, OMOXUMHYECKUH,
MOJICKYJISIPHO-TEHETHUECKHU . CoBpeMeHHOe
onpeJerIeHue TeHOTHIIA: MOJTHOT€HOMHOE
CEKBEHUPOBAHKME, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C
IIOMOIIIBIO III1P-ananu3a. HacnencrBenHsie
3a00JIeBaHUs YCJIOBEKA: I'eHHbIC OOJIe3HU, OOJIC3HHU C
HACJIeICTBEHHOU MIPEAPACIION0KEHHOCTEIO,
XPOMOCOMHBIEC 0OJIe3HU. ComaTtuyeckue u
reHepatuBHble  MyTanuud.  CTBOJIOBBIE  KJIETKH.
[IpuHnuel 370poBOTO OOpa3a »XKWU3HH, TUATHOCTHKH,
NpOQHUIAKTUKA M JICUCHUS TEHETHYECKHX OOJIC3HEH.
Menauko-reHeTHYecKoe KOHCYJIbTHPOBaHUE. 3HAUCHUE
MEJUIIMHCKON TeHETUKHU B MPEJOTBPALICHUN U JICUCHUT
TEHETUYECKUX 3a0oJieBaHMi uernoBeka. IIpakTuueckas
pabora Ne 2. «CocTaBieHHe W aHAJINU3 POJOCIOBHBIX
YEeJI0OBEKAY).

Cenekuusi Kak Hayka M IpoLecC. 3apoXKIeHue
cenekiuu u njoMmectukanusa. Yuenue H. M. BaBumiosa o
LIEHTpax MIPOUCXOXKICHUS u MHOT000pa3us
KYJIbTYPHBIX pacTeHud. LIeHTphl NpouCXOoXKIACHUS
JOMAIIIHUX XKUBOTHBIX. COPT, MOpo/ia, ITaMM.
CoBpeMeHHbIE METOJbI  CeNeKInu. MaccoBblil U
WHIUBUAYATbHBIA OTOOPHI B CEJNEKIMH PACTCHHH U
*KUBOTHBIX. OIlIEHKa dKcTephepa. bianm3kopoacTBeHHOE
CKpeliMBaHue — UHOpumuHr. UYmcras  JIUHUA.
CkpeuBanue 4ucThIX JHUHUHA. ['ereposuc, wumm
rubpuanas cwia. HepoJacTBeHHOE CKpellMBaHUE —
ayTOpuauar. OTHaI€HHAs THOpUIU3ANKS U €€ YCIEXH.
HckyccTBeHHBIN MYyTareHes u MOJTy4YEHHUE
MOJIUTIIIOUIOB.

bub6nmoreka [IOK
https://m.edso0.ru/863e8d7
8

bubmnoreka IIOK
https://m.eds00.ru/863e921
4
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JloCTHXKEHHsT CEJNeKIMH pPACTeHWH, JKUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHosnorus Kak oTpaciib MPOM3BOJCTBA. [ eHHas
WHXeHepusl. DTarbl co3nanus pekomonHanTHoit JIHK u

bu6nunorexa LIOK
https://m.edsoo.ru/863e921
4
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TPAHCI'CHHBIX OPraHu3MOB. Kierounas HUHXXCHCPUS.

Kierounsie KYJIbTYPBI. MUuKpOKIIOHaIBHOE
pa3MHOXEHHUE pacTeHuM. KnonupoBanue
BBICOKOIIPOTYKTUBHBIX CENbCKOXO035MCTBEHHBIX

OpPraHU3MOB. DKOJIOTUYECKHE U ITUICCKUE MPOOICMEI.
I'MO — renetndecku MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

34 [IpomexxyTouHas aTTecTarus
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34
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11 KUIACC

KosmuecTBo yacoB DJIeKTPOHHBIE
Koutpo IIpaktu Harta uudpoBbie
Tema ypoka Bcero P P bp
n/n JIbHbIE yeckue  M3yUYeHuUsi oOpa3oBaTe/ibHbIe
padoTbl  padoTHI pecypcnl
[IpennochbuIkKu  BO3HUKHOBEHMSI  HBOJIIOLIMOHHOW — TEOPHH.
DBONIOIMOHHAS TeOpHs U e€ MecTo B Owonoruu. BrusHue
SBOJIIOLIMOHHOW TE€OPUU HA pa3BUTHE OMOJIOTUU U IPYTHX HAYK.
CBuzerenbcTBa SBOJIIOLIMH. [TaneonTonornyeckue:
MOCIIEI0BATEILHOCTD MOSIBIICHUS BU/JIOB B
MAJIEOHTOJIOTUYECKON  JIETONUCH,  TEpPEeXOJHble  (OPMBIL. Bu6imotexa [IOK
buoreorpaduueckue: cxonctBo u pasznuuue ¢dayH u Qio
1 pag A p Gayn m dnop 4 https://m.eds00.ru/863ea2
MaTEpPUKOB U OCTPOBOB. 0e
DOMOpHUONOTHYECKHEe: CXOJACTBA M paziuyus SMOPHOHOB -
Pa3HBIX BUI0B TTO3BOHOYHBIX. CpaBHUTEIILHO-AaHATOMHYCCKHE:
TOMOJIOTUYHBIE, AHAJIOTMYHBIC, PYIUMEHTApHBIE OpPraHbl,
aTaBU3MBEI. MounekynsipHO-OnOXUMHUYECKUE: CXOZCTBO
MEXaHHU3MOB HACIIEACTBEHHOCTH U OCHOBHBIX META00IMUYECKHUX
MyTeH Yy BCEX OPraHU3MOB.
OpomtormonHas  teopust Y.  Jlapsuna. IIpenmocwuiku
BO3HUKHOBEHHUS JapBUHU3MA. JIBUKYIIME CUJIBI HBOIIOLUU
BunoB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHE TIpU Bubmmoreka [OK
2 OTPaHMYEHHOCTH PECYPCOB, HEONpPENENEHHAS U3MEHUMBOCTD, 1 https://m.eds00.ru/863e95
0opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD). 70
Cunrernueckast teopusi sBomoruu (CTD) u e€ ocHOBHbIE
MOJIOXKEHUS.
3 Bxoanast koHTpoOJSibHAs padoTa. 1 1
bubnunoreka LIOK
4 MuKpo3BOIIOIHUS 1 https://m.edso0.ru/863e9c
le
[Tonmysinus Kak 3;1eMeHTapHas €AMHUIA BUIA U DBOJIFOLUH. bu6muoreka [JOK
5 JIaboparopHas pabota Ne 1 «CpaBHEeHUE BUOB 110 1 0.5 https://m.edso00.ru/863e99

MOP(OJIOTHYECKOMY KPUTEPUIO»

c6
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JBwxkymnue cuibl ((hakToOpsl) SBONIOIUH BHIOB B MPHPOJIE.
MyTannoHHbIH MpollecC U KOMOMHATUBHAs H3MEHYHMBOCTb.

bubnunoreka LIOK

6 . https://m.edso0.ru/863e9d
[Monmynsaumonnsle BONHBI H jpeiid reHoB. WM3omsuusa u
MUTpAIH. ad
EcTtecTBeHHBIN O0TOOpP — HANPABISAIOMUN (AKTOP IBOJIIOLIHH. bubmmorexa [IOK
7 DOpMBI €CTECTBEHHOTO 0TOOPA. https://m.edso00.ru/863e9
do
[TpucrocoOIeHHOCTh OPraHU3MOB KaK PE3yJIbTaT ABOJFOIIHH.
[Tpumepsl mpucnocoOneHuit y opranu3mMoB. ApoMop¢ho3bl U
159105 (ORF:DIF: N K:100707 8 bubmuoreka [{OK
8 Bun u Bunoo6pazoBanne. Kpurepun Buga. OcHOBHBIE (POPMBI 05 https://m.eds00.ru/863e9f
BU1000pa30BaHMS: reorpaguueckoe, IKOJIOTHYIECKOE. de
JlaboparopHas pabota Ne 2 «OnucaHue mpucrocoOJIEHHOCTH
OopraHu3Ma u €€ OTHOCHUTEIFHOTO XapaKTepay
MaxkposBomorusi.  DPopMbl  BONIOIUHK:  (DUICTHUCCKAS, bubmmorexa [IOK
9 JIMBEPreHTHAS, KOHBEPIeHTHas, napajuiesbHas.. https://m.eds00.ru/863e9c
HeoOpaTiMOCTh 3BOITIOIUH. le
10  lpoucXokieHue OT  HECHEUHMATU3MPOBAHHBIX  NPEIKOB.
[Iporpeccupytomas cnennanu3anus. AJanTUBHAs pajndalus.
JloHay4HBIE TTPEICTABICHHS O 3apOKACHUH KU3HU. HayuHbie
TMIIOTE3bl BO3HUKHOBEHHMS JKU3HUM Ha 3emiie: abUoOreHes M
na”crepMus. XUMUYecKask SBONIONUSA. AOHOTEHHBIH CHHTE3
OpraHMYeCKUX BEILIECTB u3 HEOPraHMYECKUX.
11 DKcIepUMEHTAITFHOE MTOJITBEPIKICHUE XUMHUYECKON
sBomonnd. HawanmpHble ATanmbl OMOJOTMYECKOW HBOIOLUH.
I'unore3za PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP
M BO3HUKHOBEHHE TIPOTOKIETKU. [lepBble KIETKM H UX
sBomonus.  DopMHpPOBaHHME OCHOBHBIX TPYII  JKHBBIX
OpPraHU3MOB.
Pa3BH:I‘PIe KH3HU Ha 3eMJEC 1O paM 1 TEPHO/IaM. Karapxeii. BuGmorexa IIOK
12  Apxeiickas u npoTeposoickas spsl. Ilameosoiickas spa u eé hitps://m.eds00.ru/863ea6

NEepUosbl:  KeMOpPHUICKHM, OpIOBUKCKUHM, CHIIypUICKHIA,
J€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

be
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Me3so3oiickas 3pa U €€ IEepUOAbl: TPHUACOBBIM, IOPCKHIA,
MEJIOBOM.

KaitHo3oiickas 2pa W €€ 1epuoibl: NAJICOrE€HOBBIM,
HEOT'€HOBBIN, aHTPOIIOI'€HOBBIN.

XapakTepHucTuKa KJIMMaTa U re0JOTHYeCKUX IIPOLECCOB.

OCHOBHBIE JTallbI 9BOJJIOLNHUHU PACTUTCIBHOI0O W XHBOTHOI'O

13 .
Mupa. ApoMop(ho3bl y pacTeHUH U KUBOTHBIX.
[TosiBnenue, pacuBeT U BEIMUPAHUE TPYIIIN KUBBIX OPTaHU3MOB. bubanoreka LIOK

14  Ilpakruyeckas pabora Ne 1 «3ydeHne HCKOaeMbIX 0.5 https://m.edsoo.ru/863ea8
OCTAaTKOB PACTEHHI U JKUBOTHBIX B KOJUICKIUSIX) bc
c bubnunoreka LIOK

UCTEeMa OPTaHUYECKOTO MHpa KaK OTPa)XKCHHE SBOJIOLUU.

15 p p p H https://m.eds00.ru/863ea4
OcCHOBHBIE CUCTEMaTHYECKHE TPYIITIBI OPraHU3MOB. 86
DBONIOIUS YeloBeKa. AHTPOIOJIOTHsS Kak Hayka. Pa3Butue Bu6mmorexa [IOK
MPEJCTABICHUA O TMPOUCXOXKACHUU 4YeloBeKa. MeTobl

16  "PeA p a clIoBCKa.  VICTON https://m.edso0.ru/863eac
u3ydeHus aHtpororene3a. Cxo/AcTBa U pa3inuus 4eloBeKa U 2¢
XKUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YEIOBEKa. =
JIBmxyune cuibl (pakTopsl) anTponoreHesa. Hacnencreennas Bubmmoreka [OK

17 wusmenuMBOCTH M ecTecTBEHHBIH 0TGOP. OOIIECTBEHHBIN 06pa3 https://m.edso0.ru/863ead
YKU3HH, U3TOTOBJICHUE OPYIAUM TPY/Aa, MBIIIJICHUE, PEUb. 44
OcHOBHbIE CTaJuM W  BETBU  DBOJIOLUUU  YEJIOBEKa:
ABCTPAJIONIUTEKHU, YeoBeK yMenblil, YenoBeK NpsIMOXOIAILINM,

18 YenoBek Heanaepranbckuil, Yenoek pazyMHbid. Haxonku
MCKOMAEMBbIX OCTAaTKOB, BpEMsS CYIIECTBOBaHHUA, O00JIaCTh
pacrpocTpaHeHus, 0o0bEM TOJIOBHOTO MO3Ta, o0pa3 >KU3HH,
opynus.
UYenoBeueckne  packl.  OcCHOBHble  OoONbIIME€  Pachl:
€BPOIEOHTHAS (eBpaswmiickas), HETrpO-aBCTPAIOUAHAS Bu6mmorexa [IOK
SKBaTOpHAJIbHAs), MOHTOJIOU IHAS (a3MATCKO-aMEPUKaHCKas).

19 ¢ P ), AEas (a3MATCKO-aMEPHKAHCKas) https://m.edso0o.ru/863eae

UepTsl TPHUCTIOCOOICHHOCTH MPEACTABUTENICH UYETOBEYECKUX
pac K YCIOBHSM CYIIECTBOBaHMs. ENMHCTBO YEIOBEUYECKUX
pac. Kputuka pacuzma.

a2
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DKOJIOTHS KaK Hayka. 3a/lauyd U pa3eibl SKoJoruu. MeTosl

20 oKOJIOrMYECKHX UCCIIEJIOBAaHUH. DKOJIOrH4ecKoe
MHUPOBO33PEHUE COBPEMEHHOT0 YeJIOBEKa.
Cpensl oOuTaHMs OPraHU3MOB: BOJAHAsI, HA3€MHO-BO3/IYIIIHAS,
MMOYBCHHAs, BHYTPUOPTraHU3MEHHAs. bubmmorexa [IOK
21 Dkonoruyeckue (akTopsl. Knaccuduxamus 5KOJIOrMYECKHX https://m.edsoo.ru/863eaf
(bakTopoB: abuoTuyeckue, OMOTHUYECKHE W aHTPOIOTCHHBIE. ec
JleiicTBHE PKOJIOTHYECKHUX (PaKTOPOB HA OPTaHU3MBI.
AOuotnueckue (QGakTOphl: CBET, TEMIIEPATypa, BIAKHOCTD.
®oronepuoausm. [IpucnocobiaeHuss OpraHu3MoB K JEHCTBHIO
abuotnieckux (hakTopoB. BHOIIOTHYECKHE PUTMBI. bu6nmorexa LIOK
22  Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0.5 https://m.edso0.ru/863eb1
O0COOCHHOCTH PACTEHHM U3 PA3HBIX MECT OOUTAHUSDY. Oe
JlaboparopHas padota Ne 4. «BrnusHue cBeta Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
buotnueckue gpakropsl. Buabl 6MoTHYECKUX B3aUMOICHCTBUI:
KOHKYPCHIIUS, XWITHUYECTBO, CUMOMO3 U €ro (GopMmsbL Bu6mmorexa [IOK
23 [Tapazutu3Mm, Koomepaius, MyTyajdu3M, KOMMEHCAIN3M hitps://m.eds00.ru/863eb3
(KBapTHPAHCTBO, HaXJIEOHUYECTBO). AMeHcanuswm,
HeHTpanu3M. 3HaueHue OMOTHYECKHX B3aUMOJICHCTBUUN Jis 48
CYIIIECTBOBAHHS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.
DKOJIOTUYECKHE XapaKTePUCTHKH Momyssinud. OCHOBHBIE
MOKa3zaTean  MOMYJISIUH: YHUCIIEHHOCTh,  TUIOTHOCTH,
POXKIAaeMOCTh, CMEPTHOCTh, MPHUPOCT, MUTparus. JlmHaMuka
24 YUCIIEHHOCTH TOMYJISIIAU U €€ peryJsiusl. 0.5
[TpakTuueckas padota Ne 2 «IToacy€T mIOTHOCTH MOMYJISIIINI
Pa3HBIX BUJOB PACTECHUID)
Coo0OmiectBo  opraHu3moB —  OuoneHo3.  CTpyKTypsl Bubnuorexa [LIOK
25  OuomneHosa: BUIOBas, IPOCTPAHCTBEHHas, TpopHUECKas https://m.edso0.ru/863eb4
(umieBast). Buabl-momuHanTel. CBSI3U B OMOIICHO3E. 6a
bubanoreka [JOK
DKojorudeckue cuctemsl (3xocucreMsl). [lonarue 00
26 https://m.edsoo.ru/863eb4

OKOCHUCTEME U 6I/IOFCOI_I€H03€. CDyHKI_II/IOHaJ'ILHLIC KOMIIOHCHTBbI

6a



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OKOCUCTEMBI: NPOAYLCHTBI, KOHCYMCHTEI, PpCAYUCHTHI.
prrOBOpOT BCIICCTB U IIOTOK SHECPI'UH B SKOCHUCTEME.

27

Tpodudeckue (mMUIEBbIE) YpPOBHU SKOCUCTEMBI. lluiieBbie
uenu u cet. OCHOBHBIE MTOKA3aTeIN HKOCUCTEMBI: Onomacca,
NPOAYKIMS.  DKOJIOTMUECKHE  MUPAMUJIbI:  MPOAYKIIHH,
YHCIIEHHOCTH, OHOMAacCCHI. CaoiicTBa 9KOCHUCTEM:
YCTOMUYMBOCTb, CAMOpETYJIsiIus, pazButue. CyKiieccus.

bub6numoreka [IOK
https://m.edso0.ru/863eb5
fa

28

[IpuponHble  3KOCHUCTEMBI. ODKOCHCTEMBI 03Ep U  peK.
OkocucreMa XBOMHOIO MM HIMPOKOIMCTBEHHOIO JIeca.

29

AHTpOIIOTEHHBIC 9KOCUCTEMBEI. ATPOIKOCHCTEMBI.
Ypbookocucrembl.  buonorunueckoe M XO3SHCTBEHHOE
3HAaYCHHE arposKOCUCTEM u ypOOdKOCHCTEM.
buopasznooOpasue kak (akTop YCTOMYMBOCTH 3KOCHUCTEM.
CoxpaHeHne OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emire.

30

31

32

VYuenue B. U. Bepnajackoro o 6uocdepe. ['panniibl, coctaB u
CTpyKkTypa Ouocdepsl. JKnuBoe BemecTBo U €ro (QyHKLHUU.
Ocobennoctn Ouocdepbl Kak TI00aTbHOW 3KOCHCTEMBI.
JluHamMu4eckoe paBHOBecHe U oOpaTHasi cBs3b B Onocdepe.

KpyroBopoTsl  BemecTB ¢  OHOT€OXMMHYECKHE  LIUKJIIBI
aneMeHTOB (yriiepojia, as30Ta). 30HAJIBHOCTH OHOC(EpHI.
OcHOBHbBIE OMOMBI CYIIIH.

UYenoseuectBo B Oumocepe 3emum.  AHTPOTNOTEHHBIE
U3MeHeHuss B Ouocdepe. [06anmbHBIE HKOJOTHYECKUE
POOJIEMBI.

bubnunoreka LIOK
https://m.edso0.ru/863ebb
5e

bu6nunorexa LIOK
https://m.edsoo.ru/863ebd
16

bu6mmoteka IIOK
https://m.edsoo.ru/863eba
le

33

CocymiectBoBaHue npupoabl u denoBeuecTBa. CoxpaHeHHe
O0ropa3HoOOpa3usi Kak OCHOBAa YCTOMYHMBOCTU OHOC(hepH.
OcHoBa panMOHAILHOTO YIPABJICHHUS TPUPOTHBIME PeCypcaMu
M UX Hucroib3oBaHue. JlOCTMKEHHS OWONOTMHM M OXpaHa
NIPUPOABL.

34

[IpomexxyTounas arrecranusi.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1S1 YYEHUKA

* buonorus, 10 xmacc/ IlonomapéBa WM.H., KopuunoBa O.A., Jlomwmnuna T.E.; mox penakiueit
[Tonomapéroii .H., O0miecTBO ¢ orpaHiueHHON OTBETCTBEHHOCTHIO M3narensckuit ienTp « BEHTAHA -
I'PADy; AKIIMOHEpPHOE o01ecTBo «3naTenscTBO «ITpocBerienue
* buonorus, 11 knacc/ [Tonomapéra U.H., Kopaunosa O.A., Jlomununa T.E. u apyrue; nmoa penakuueit
[Tonomapéoii M.H., O0miecTBO ¢ orpaHuYeHHOM OTBeTCTBEHHOCThIO M3narenbckuii ientp « BEHTAHA -
I'PA®»; AkuronepHoe obmectBo «M3marenbctBo «IIpocBemennes

METOJANYECKHUE MATEPHAJIBI 1J151 YYUTEJISA
e [lonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. buosiorus. ba3oBelii yposenb. 10 knacc.

MeTtoanueckoe mocobue, 2019.

e [lonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. buosiorus. ba3oBelii yposenb. 11 kiacc.

MeTtoanueckoe mocobue, 2019.

e buonorus. YMK miis crapreii mkomst: 10 — 11 kimaccer (PI'OC). Metoaudeckoe mocooue Jyist yauTels.
bazoseiit yposens.// Enuzapos A. A., Kanunnna M. A

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
https://m.edso00.ru bu6mmoreka IIOK
http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
www.ege.edu.ru , www.fipi.ru
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
www.bio.nature.ru

MATEPHAJBHO-TEXHUYECKOE OBECITEYEHHUE OBPA3OBATEJBLHOT'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHE
TexHnuueckue cpeacTBa 00yueHHUs:: MOHOOJIOK, MYJIbTUMEIUNHHBIN IPOEKTOP, UHTEPAKTHUBHAS J0CKa,

JOKyMEHT-Kamepa, nepudepuiiHble ycTpoiCcTBa (KOJIOHKM 3BYKOBBIE, MBIIIb ONTHYECKas, KIaBUATypa,
ceTeBOi GuibTp).

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHNX PABOT,
JEMOHCTPAIIUM

JlabopaTopHoe 000py10BaHue

No HaumenoBanue Mecto Komnuec | HeoOxonu
pacmojyioke | TBEHHBIN MO
Hus (mKad, | mokasare | mpuoOpect

TIOJIKA) b u

1. | Mukpockon 1ugppoBoi Ne3/2 20

2. | Mukpockon 3J1eKTPOHHBIN Nel5/2 1

3. | MHEKpOCKOII IIKOJIGHBIN C MOICBETKOM Ne6/2 2

4. | HaGop MukponpenapatoB o 6otanuke lu Ne4/1 2

5. | Habop mukponpenaparoB 1Mo 60TaHUKe 29 Ned/1 2

6. | HabGop Mukpormpenaparos 1o 300JI0TUH Ne4/1 2

7. | Habop MukponpemnaparoB 1o anaroMuu U ¢usuonorun | Ne4/l1 2



https://www.google.com/url?q=http://drofa-ventana.ru/product/biologiya-bazovyy-uroven-10klass-metodicheskoe-posobie-003323/&sa=D&source=editors&ust=1672860333057782&usg=AOvVaw1TBFaa3hq0pCdk3nDKSge_
https://www.google.com/url?q=http://drofa-ventana.ru/product/biologiya-bazovyy-uroven-10klass-metodicheskoe-posobie-003323/&sa=D&source=editors&ust=1672860333057782&usg=AOvVaw1TBFaa3hq0pCdk3nDKSge_
https://www.google.com/url?q=http://drofa-ventana.ru/product/biologiya-bazovyy-uroven-11klass-metodicheskoe-posobie/&sa=D&source=editors&ust=1672860333058376&usg=AOvVaw1hMEbkGU7_jkhcuaY5rLRc
https://www.google.com/url?q=http://drofa-ventana.ru/product/biologiya-bazovyy-uroven-11klass-metodicheskoe-posobie/&sa=D&source=editors&ust=1672860333058376&usg=AOvVaw1hMEbkGU7_jkhcuaY5rLRc
http://bio.1september.ru/
http://college.ru/biologiya/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/
https://www.google.com/url?q=http://www.ege.edu.ru&sa=D&source=editors&ust=1672860333061783&usg=AOvVaw3cl-bmjO3clbBKIg9nt4qN
https://www.google.com/url?q=http://www.fipi.ru&sa=D&source=editors&ust=1672860333062123&usg=AOvVaw2__45-AUYwjpLKZfSsFsUN
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fschool-collection.edu.ru%252F&sa=D&source=editors&ust=1672860333062691&usg=AOvVaw2S5_u57liDmIB5jjArV4Bl
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.fcior.edu.ru%252F&sa=D&source=editors&ust=1672860333063332&usg=AOvVaw0dU2cl4OgjG30n-tkWqTEk
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.bio.nature.ru%252F&sa=D&source=editors&ust=1672860333064416&usg=AOvVaw2f33aOLQ3axD6ugy55Ys_J

8. | Habop MukpomnpenaparoB 1o oomeii Onoaoruu Ne4/1 2
9. | MyJbTHCEHCOPHBIN PETHCTPATOP JAHHBIX No6/2 13
10. | Hudposas madbopaTopus Ne9/2 2
11. | Buaeokamepa 1j1st pabOThI ¢ ONTHYSCKUMHU ITpubopamu | Ne6/2 1
(3 Mnukc)
12. | Buaeokamepa 1j1st paboThI ¢ ONTHYSCKUMH ITpudbopamu | Ne6/2 1
(0,3 Mnukc)
13. | Ilpubop asnst CpaBHEHHUS YTICKUCIIOTO T'a3a BO Nel5/1 2
BJILIXa€MOM U BBIJIBIXaEMOM BO3/IyXE
14. | ITpuGop It IEMOHCTPAIIMH BOJHBIX CBOWCTB IOYBbI Ne7/2 3
15. | [Ipubop m1st TeMOHCTpaIMU BCAChIBAaHUS BOJIbI KOpHSIMHU | No7/2 2
16. | [IpuGop 11t oOHAPYKEHUS IbIXATEIbHBIX FA30B Y Ne7/2 3
pacTeHuil U KUBOTHBIX
17. | IIpuGop It U3MEPEHHUsE KUCIO0PpOoia (C JATYUKOM) Ne9/1 1
18. | [Ipubop mist m3MepeHus kuciopoja (6e3 gaTanka) Ne9/1 1
19. | Ilpubop ans onpexneneuus YD — uznydenus (6e3 Ne9/1 1
JATYHMKA)
20. | JlaTymk 4acTOTHI COKpaIICHUH cepiia Ne9/1 7
21. | JlaTuyuk u3MepeHus myma Ne9/1 1
22. | JlaTunk BIaXHOCTH TTOYBBI Ne9/1 2
23. | JlaTuuk aJis onpeesieHus] MOJISKYJI XJIOpa Ne9/1 1
24. | pH — snekTpo NOTEHIIMAIOMETPUYECKII CTeKIAHHbBIN | Ne9/1 2
25. | MyHIIITYK KapTOHHBIN Ne9/1 2
26. | 3axuM mpoOUPOUHBIN Nel0/1 20
27. | Jloxkka it COKUTaHUS BEIECTB Nel0/1 20
28. | CnmpToBKa 1aboparopHas Nel0/1 20
29. | Crakan MepHbId oaunponuieHoBsli (100m) Nel0/2 20
30. | Crynka dapdoponas ¢ nectukom, d=86 mm, Ne3 Nel0/2 20
31. | Iunusp MepHbIid ¢ HocukoM 100 M Nel0/2 20
32. | lItatuBsl 11 IpOOUPOK Nel5/1 20
33. | Konba koHnueckas Ne5/2 20
34. | Boponka naboparopHas (75Mm) Ne5/2 20
35. | IIpobupka xumudeckas [1X - 16 Ne5/1 100
Harusiaasiii MaTepuadl
No HaumenoBanue Mecto Komnuec | HeoOxonu
pacmojyioke | TBEHHBIN MO
Hus (mkad, | mokazate | mpuodpect
TIOJIKA) 7B u
1. Mopenb o0bemMHas «CKeleT 4enoBeka» (Ha Nel 2
METaJUTMYECKOM MOJICTABKE)
2. Mogenb 00beMHast «IIBeTOK 1010HMY Ne5/1 2
3. | Mogens o0bemHas «l[BeTok TIONbIIaHay Ne5/1 2
4, Monens o0beMHas «l[BETOK KamycTh» Ne5/1 2
5. Monens o0bemHas «LIBeTok ropoxay» Ne5/1 2
6. Mogens o0bemMHast «IIBeTOK MOICOTHEUHUKA Ne5/1 2
7. | Monens o0bemHas «LIBeTok kapTodesi» Ne5/1 2
8. | Monenp o0bemHas «I 1a3zHoe S0I0KO» Ne6/1 2
9. | Mognens o6bemHas «Koctu yepena» (cMoHTUpOBaHHBIE | Ne6/1 2
Ha OJIHOM MOJICTaBKE)
10. | Mogenb o6beMHast «Cep/aiie uenoBeKay Neb6/1 2
11. | Mogenb o6pemHas «Topc yenoBekay Nef 2




12. | Monens o0beMHast «CKeleT KOHEUHOCTH OBIIBI» Ned4/2 2
(mepenHsst v 3aQHss HA TIOJICTABKE)

13. | Mopenp — anmunkanus «HacnenoBanue pesyc - Ne6/1 2
(dhakTopay

14. | Monenp — anmuiukanus «l eHeaJIoruuecKuii METO Neb6/1 2
AHTPOITOTCHETUKI

15. | Mogenb — anmukanust «CTpoeHue KIESTKI» Ne7/2 2
(nByxcioiiHas)

16. | Monenp — anmukanus «brnocunTres Oenkay Ne7/2 2

17. | Mogenp — anmmkanus «brocdepa genoBekay Ne7/2 2

18. | Mogenp — anmuukanus «['amMeToreHes y yesoBeka u Ne7/2 2
MJIEKOITUTAIOLIIX )

19. | Mogenp — anmumkanus «I'eHeTrka rpymnm KpoBm» (1eM.) | No7/2 2

20. | Monenp — anmukanus «JleneHue KIeTKm» Ne7/2 2

21. | Monenp — anmmukanus «HemoaHoe ToMUHUpOBaHUE U Ne7/2 2
B3aUMOJICHICTBHUE)

22. | Mogenb — anmnukanus «llepekpect XpoMocom» Ne7/2 2

23. | Penpeduas moaens «l'onoBa. CaruTTanbHbII pa3pes» Nel4 2

24. | Penpeduas mogens «CTpoeHHE KOKIDY Nel4 2

25. | Penbednas mogenp «lIumieBapuTenbHbIi TPAKT Nel4 2

26. | PenpednHas mogenb « CTpoeHUE CIIMHHOTO MO3Ta Nel4 2

27. | PenpedpHas Moenb «YX0 4eJIOBEKay Nel4 2

28. | Penpeduas monenp «Kene3pl BHYTpEHHEH CEKPELIUN) Nel4 2

29. | Penbednas mozens «BopcuHka KHUIIeYHas ¢ Nel4 2
COCYJTUCTBIM PYCIIOM»

30. | Penbednas mogens «llouka. Makpo- u Nel4 2
MHUKPOCTPOCHHUE

31. | Penpeduas monenb «CTpoCHUE JIETKUX» Nel4 2

32. | Penbednas mogensb «PacTutenpHas KJIeTKay Nel4 2

33. | Habop Myisbkelt oBoIIei Ne2/1 2

34. | Habop myisixkeid rpuboB Ne4/1 2

35. | Habop myisbkeit TpuboB Ne4/1

36. | Habop mymsikeii rpuboB «lukast popma u KynbTypHble | Ne4/l1 2
coprta s10JI0K»

37. | Habop myispkelt GpyKTOB Ne2/1 2

38. | Habop Myisixkel Tponuueckux GpyKTOB Ne2/1 2

39. | Habop mymspkeit «KopHernoas! U mwioaey 1-24. Ne2/1 2

40. | Habop najeoHTONOrHYeCKUX HaX0JOK Ne5/1 2
«IIponcxoxIeHIEe YeTOBEKa

41. | Komnekmus «I1moasl ceIbCKOX03SIHCTBEHHBIX Ne2/1 2
pacTeHun»

42. | Komnekuus «JIeH u mpoyKThl ero nepepadoTKu» Ne2/1 2

43. | Komreknusi « MuHEpaIbHBIE YIOOPSHHSI » Ned/1 2

44, | Komnekiusi «PakOBHHBI MOJITFOCKOBY Ned/1 2

45. | Komutekuus «3Be3a MOpCKas» Ne4/1 2

46. | Komreknwmst «Esx MOpCKO#» Ned/1 2

47. | Bnaxublil npenapar «Smepumay Ne4/1 2

48. | Bmaxwuslii npenapat «BHyTpeHHee cTpoeHne JArymkny | Ned/1 2

49. | Bnaxuslil npenapat «BHyTpeHHee CTPOSHUE KPHICHI» Ne4/1 2

50. | Brnaxuslii mpenapat «BHyTpeHHee cTpoeHue Ne4/1 2
OPIOXOHOTOT'0 MOJUTFOCKa)

51. | Brnaxuslii mpenapar «Hepenga» Ne4/1 2

52. | Brnaxsslii npenapat «Pa3BuTre KOCTUCTON PHIOBD) Ned/1 2




53. | Bnaxuslii npenapar «Kopenb 6060Boro pacteHus ¢ Ne4/1 2
KJIYOCHbKaAMM
54. | T'epbapmii «JlekapcTBEHHBIC PACTCHUS Ne2/1 2
55. | I'epbapuii «JlepeBbsi 1 KyCTapHUKIY Ne2/1 2
56. | I'epbapuit «CenbCKOX03SIICTBEHHBIE PACTCHISD) Ne2/1 2
57. | I'epbapuii «OCHOBHBIC TPYIIIBI PACTCHHUI Ned/1 2
Pazoamounwvtiit mamepuan
Ne HaumenoBanue Mecto Koimuec | HeoOxomu
pacImojiokKe | TBEHHBIN MO
Hus (mkad, | mokaszare | mpuobOpecT
MOJIKA) Jb u
1 | Moxens — ammuiukanus «I eHeTuka rpymnmn KpoBU» Ne2/1 2
(pasn.)
2 Komnexuust «CemeHa ¥ TUI0bI ¢ pa3aTOYHBIM Ne2/1 2
MaTtepuaiomy 1-2u.

Ipuanoxenne 1. MeToauvyeckue MaTepuaibl

Dopmbl 00yUeHUS

@ponranbHas paboTa (peanu3yercss B TPOILECCe AaKTyalW3alud 3HAHWW, HW3yYeHHs HOBOTO
Marepuana, peIeKCHn ).

I'pynnoBas pabora (peanusyeTcs B IPOLIECCE BHIITOJIHEHUS IPOEKTHBIX padOT, TBOPUECKUX 3aJaHUI).

[Tapuas pabota (peanusyercs NpH BHIIOIHEHUH JJAOOPAaTOPHBIX U MPAKTUYECKUX paboT, B mpolecce
3aKpEeIICHUS U3yYEHHOT0 MaTepuaa, Ipyu B3auMOIPOBEPKE).

WnpuBunyanbHas pabota (peanu3yercss BO BpeMs IPOBEPOUYHBIX M KOHTPOJIBHBIX paloT,
BBITTOJIHEHUS T HEPEHIIMPOBAHHBIX 3a/1aHUH ).

KonTtpons 3a pesynbraTamMu 00y4eHUs! OCYIIECTBISIETCS Yepe3 MCIIOJIb30BAaHHUE CIIEAYIOMINX BUIOB:
BXOJIHOM, TEKYIIIUH, TPOMEXKYTOUHBIH, UTOTOBBIH. [Ipr 3TOM UCTIONB3YIOTCS pa3iarndHble GOPMbI KOHTPOJIS:
KOHTpPOJIbHAs paboTa, CaMOCTOsITENIbHAs padoTa, TECT, TPOEKTHI, UCCIEA0BATEIbCKUE PAOOTHI.

KoHTpoJibHO-U3MepHuTe/IbHbIE MaTePUAJbI
Jj1 OTCleKUBaHUS JUHAMUKY PE3yJIbTaATUBHOCTH YUaIlIUXCsl IPUMEHSIOTCS pa3IndHble (POPMbI KOHTPOJISL:
10 knace

Bua koHTpOJIS KosnuecTBo yacoB (pa6or)
JlaGopaTopHble pabOoThI 6
[IpakTnueckue paboThl 1
O6001maronue ypoku 1
TecToBbIl KOHTPOJIb 110 KaXJIOW TEME
[ToaroroBka cooOIIeHMA B KOXXJIOW TeMe
CocrapiyieHue TaOJIHIl B TETpaIn B KOXKJIOW TeMe
BxonHas quarHoctuyeckas pabora 1
WToroBelii KOHTPOJIb (IPOMEKYTOUHAS aTTECTAIMs) 1

11 kaace

Bua koHTpOJIS KoJsnyecTBo 4acoB (pador)
JlaGopaTopHble pabOoThI 4
ITpakTuyeckue paboThl 2
O6o0maromue ypoku 2
TecToBbIl KOHTPOJIb 10 KaXKJIOU TEME
IToaroroska cooOiieHuit B Ka)KJOU TEME
CocrapyieHre TaOIuI] B TETpaIn B KOKJIOW TeMe




BxonHas quarnoctuyeckas pabora 1
HtoroBeiii KOHTPOJIb (TPOMEKYTOUHAS aTTECTAIHSI) 1

YCTHBIH 0TBET

Ounenka "5" craBuTcs, eCJIM YYEHUK:

e [Toka3spiBaeT riy0OKOE U MTOJIHOE 3HAHUE U [TOHUMaHME BCEro 00bEMa IMPOrpaMMHOIO MaTepuana;
IIOJIHOE€ TOHMMAHHUE CYIIHOCTH PAacCCMAaTPUBAEMBIX IIOHATHUM, SIBJICHUHM U 3aKOHOMEPHOCTEM, TCOpUH,
B3aHMOCBS3E;

e YMeeT COCTaBUTh IIOJIHBIM M IPAaBUJIBHBIM OTBET HAa OCHOBE M3YYEHHOI'O MaTepHalla; BBIAEIATH
IJIaBHBIC TIOJIOKEHHUS, CAMOCTOSITENIHO TIOATBEPXKAATh OTBET KOHKPETHBIMH NpUMepamHu, (hakramu;
CaMOCTOSITEJIbHO W apryMEHTHpPOBAHO Je€jaTh aHajiu3, OOOOIIeHUs, BBIBOABL. Y CTaHABIUBATh
MEXIIpeIMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHUI) U BHYTPUIPEIMETHBIC CBS3H, TBOPUYECKH
IIPUMEHATh IIOJlyYEHHbIE 3HaHUA B HE3HAaKOMOM curyauuu. IlocimenoBarenbHO, YETKO, CBA3HO,
000CHOBaHHO M 0e30mMOOYHO U3JaraTh y4YeOHbBI MaTepuall; JaBaTh OTBET B JIOTHYECKOM
IIOCJIEIOBATENbHOCTH C MCIIOJIb30BAaHUEM HPUHATOW TEPMHHOJIOTMH; J€1aTh COOCTBEHHBIE BBIBObI;
(bopMyIHpPOBATH TOYHOE OIPEEIICHIE U UCTOJIKOBAaHNE OCHOBHBIX MIOHATHIA, 3aKOHOB, TEOPUHA; IPH OTBETE
HE TOBTOPAThH JOCIIOBHO TEKCT Y4eOHHMKA; M3jaraTb Marepuain JUTepaTypHbIM SI3bIKOM; IPAaBUIbHO U
OOCTOSITENTFHO OTBEYATh HA JIOMOJHHUTENBHBIE BOMPOCHI yuHTeds. CaMOCTOSTEIbHO M PALMOHAIBHO
UCMOJIb30BaTh HATJIS/AHbIE 110COOMS, CIIPABOYHbIE MaTepUabl, YUeOHUK, JOMOIHUTENbHYIO JIUTEPATYpY,
[IEPBOUCTOYHUKH;, HPUMEHATh CHCTEMY  YCIOBHBIX O0O3Hau€HUM TpPU  BEJIEHUU  3alMCEH,
COIIPOBOKIAIOIIUX OTBET; UCIIOJIb30BAaHUE VISl JOKA3aTEJIbCTBA BHIBOJIOB U3 HAOIIOJJCHUN U OIIBITOB;

e CaMOCTOSITEIbHO, YBEPEHHO 1 0€30I1IMO0YHO IPUMEHSIET [T0JTyYeHHbIE 3HAaHUSI B PEIIEHUH IPo0ieM
Ha TBOPYECKOM YpPOBHE; JIOMYCKAaeT He 0ojee OJHOro Henouéra, KOTOPHIM JIETKO HUCIpPABIsSET IO
TpeOOBAHUIO YUUTENS; 3aMUCH, COPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSAM.

Ounenka "4" craBuTcs, eC/Id Y4YeHHK:

e [Toka3bIBaeT 3HaHMs BCEIO U3yUYEHHOTO MIPOrpaMMHOI0o Marepuana. J[aér moyHbli U MpaBUIIbHBII
OTBET Ha OCHOBE HM3YUYCHHBIX TEOpHil; HE3HAUUTEIbHbIC OIIMOKM M HEJOYETHI IPU BOCHPOU3BEIECHUU
U3Y4YEHHOIO MaTepuana, ONpENCNIeHUs MOHSITUM Jal HEIoJIHble, HEeOONbIINEe HETOYHOCTU IIpU
MCMOJIb30BAHNHU HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 0000IEHUAX U3 HAOIIOJCHUN U ONBITOB; MaTepHa
U3JIaraeT B OINpEAENIEHHOW JOrMYeCKOM MOCIeI0BAaTENIbHOCTH, MPU 3TOM JOIMYCKAaeT OJHY HErpyoyo
omKOKy WM He OoJiee ABYX HEI0UETOB M MOXKET UX UCIPABUTh CAMOCTOSTENILHO IIPU TPeOOBaHUN UIIH TIPU
HeOOJIbIION MOMOIIM MPEenoiaBareis; B OCHOBHOM YCBOWJ yUeOHBIM MaTepuai; MOATBEPHKIAET OTBET
KOHKPETHBIMU IIPUMEPaMHU; IPABUIILHO OTBEYAET HA JOMOJIHUTEIbHBIE BOIIPOCH] YUUTEIS.

e YMeeT caMOCTOSITENBHO BBIJIENATH INIABHBIE MTOJIOKEHHS B U3yYEHHOM MaTepHajie; Ha OCHOBAaHUU
($akToOB U MpUMEPOB 0000IIATh, 1€1aTh BHIBOABI, YCTAHABINBATh BHYTPUIIPEAMETHbIE CBSA3H. [IpuMeHsATh
MOJyYeHHbIE 3HAHUS Ha MpPaKTHUKE B BUAOM3MEHEHHOW CHUTyallMM, COONI0aTh OCHOBHBIE IpaBHJIA
KyJbTYPbl YCTHOM pe4M U CONMPOBOXKAAIOIIENH TUCHbMEHHOMN, UCII0Ib30BaTh HAyUYHbIE TEPMUHBL;

¢ B 0CHOBHOM IPaBUJIbHO JJaHbI ONPEENICHUS TOHITUN U UCTIOJIb30BaHbl HAYYHBIE TEPMUHBI;

e OTBET CaMOCTOSTCILHBIN;

e Hayimume HETOYHOCTEN B M3JI0KEHUN MaTEpHUaIIa;

e OnpesienieHNs MOHATHI HETIOIHBIE, JOMYIIEHbl HE3HAUNTENIBHBIE HApYIIEHH II0CIEA0BaTENbHOCTH
U3JI0KEHUs, HeOONbIlINe HETOYHOCTU MpPH MCIOJIb30BAHMM HAyYHbIX TEPMHMHOB WM B BBIBOJAX H
0000IICHHSX;

e CBsI3HOE U IIOCJIEIOBATEIbHOE M3JI0KEHUE; IPU IOMOIIM HABOJALIMX BOIPOCOB YUMTEISA
BOCTIOJIHSIFOTCS CI€NIaHHbIE TTPOIYCKHU;

e Hamume KOHKPETHBIX MPECTaBICHUI U DIIEMEHTAPHBIX PEAJIbHBIX TOHATUN H3yYaeMbIX SIBJIICHHUM.

Ounenka "3" craBuTCs, €C/I YYCHHK:

¢ YCBOMJI OCHOBHOE COJIepKaHHe yueOHOTo MaTrepuaia, MMeeT MpoOesbl B yCBOGHUH MaTepuala, He
MPEMSTCTBYIOLIUE ajbHEHIIIEMY YCBOCHHIO POTPAMMHOI0 MaTepuaa;

e MaTepuai u3jnaraeT HeCuCTEMaTU3NPOBAHHO, (PparMeHTapHO, HE BCET/Ia MTOCJIEI0BATEILHO;

e [Joka3plBaeT HENOCTATOUYHYIO CHOPMUPOBAHHOCTh OTHENbHBIX 3HAHUW M YMEHHUH; BBIBOABI U
00001IeHHS apTyMEHTUPYET €1ab0, TOMYyCKAaeT B HUX OMIHOKH.




e JlonycTus1 OMMOKM UM HETOYHOCTH B HCIIOJIb30BAHWM HAYYHOM TEPMHHOJOTHH, OINpeAeTICHUS
MOHATHH ] HEAOCTATOYHO YETKUE;

e He ucrnonp3oBan B KauecTBE J0KA3aTeNbCTBA BBIBOJBI M 000OIICHHS W3 HAOMIOACHUN, (AKTOB,
OTIBITOB WJIU JIOMYCTHJI OIIUOKU MIPH UX U3JI0KEHUH;

e VcnibIThIBAET 3aTPyAHEHUS B IPUMEHEHUHU 3HAHUM, HEOOXOIMMBIX JJIsl PeIIECHUS 3a7a4 Pa3IndHbIX
TUIIOB, MPU OOBSICHCHWH KOHKPETHBIX SBIICHUH HAa OCHOBE TEOPH W 3aKOHOB, WJIH B TIOJTBEPKICHUH
KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO IPUMEHEHUS TEOPHii;

e OTBEYAET HEIMOJIHO Ha BOIIPOCH YUUTENS

e yIycKasi OCHOBHOE), WJIM BOCHPOU3BOIHUT COJEpkKaHHE TEKCTa y4eOHUKa, HO HEIO0CTaTOYHO
MMOHUMAET OT/IENbHBIE MOJOKEHUSI, UMEIOITUE BAXKHOE 3HAYCHUE B ITOM TEKCTE;

e OOHapy>XUBAET HEJIOCTATOYHOE MOHUMAHKE OTJEIbHBIX MOJ0KEHUM TPU BOCIIPOU3BEICHUN TEKCTa
y4eOHUKa (3amKCceid, TIePBOMCTOYHIKOB) WIIH OTBEUYAET HEMOJIHO HA BOIIPOCKHI YUUTEISI, TOMyCKas OHY-IBE
rpyOBI€ OITHOKHY.

Ounenka "2" craBuTCS, €CJIU YYCHHK:

e He ycBOMII 1 HE pacKpbUl OCHOBHOE COJIEp)KaHHE MaTepuana;

e He nenmaeT BBIBOJOB U 0000IIICHUT.

eHe 3HaeT v He MOHMMAET 3HAYMTENBHYIO WM OCHOBHYIO 4YacTh IPOrPaMMHOr0O Marepuasia B
npejienax NoCTaBICHHBIX BOMIPOCOB;

e lmMeer cnabo chopMUpOBaHHBIE M HEMOJHBbIC 3HAHUS M HE YMEET NPUMEHATh UX K PEHICHHIO
KOHKPETHBIX BOIIPOCOB U 3a/1a4 110 00pasity;

e[Ipu oTBeTe (Ha ONWMH BOIPOC) JOIMyCKaeT Ooyiee NBYX TPyObIX OMIMOOK, KOTOPBIE HE MOXKET
UCIIPABUTH JJAXKE MPH MOMOIIY YUUTEIS.

e [I[pumeuanue. [lo okOHYAaHUM YCTHOTO OTBETa ydallerocs MeaaroromM naércs KpaTKui aHaiu3
OTBETa, OOBSABIAECTCS MOTUBUPOBAHHAS OLICHKA. BO3MOXKHO MPUBJICUCHHE IPYTUX yUALUXCS IS aHAJIA3a
OTBETa, CAMOAHAIN3, MPEJIOKEHHUE OLICHKH.

Kpurepun oueHKH TeCTOBBIX 32IaHUI 110 OMOJIOTHH
¢ nomowwto Kod¢hpuyuenma yceoenusi K
K= A:P, rne A — yncno npaBUIBLHBIX OTBETOB B TecTe, P — o0Iiee ynciio 0OTBETOB

Koyppuuuent K OTMmeTKa
0,9-1 «5»
0,7-0,89 «4»
0,5-0,69 «3»
Mewnsbe 0,5 «2»

10 kmace

Bxoanasi KOHTpoJIbHAs1 padoTa

JlaHHast KOHTPOJIbHAsE pabOTa OXBAThIBAET OCHOBHBIE CO/IEpKaTeNIbHbIE IMHIUK Kypca O1osoruu 3a 9
KJlacc. 3a/laHusi KOHTPOJBbHOM paldoThl pasznuyaroTcss mo (opMe M YpOBHIO TPYAHOCTH, KOTOPBIH
OIIpeJIeNIAeTCsl CIIOCOOOM I03HABATEIbHON JEATENIbHOCTH, HEOOXOMUMBIM JJIsi BBINOJIHEHHS 3a/1aHUsl.
Boinonnenue 3ajaHuil KOHTPOJIBHON pabOThl MpeArogaraeT OCyUIECTBICHNE TaKUX MHTEIEKTYalIbHbIX
JeCcTBUH, KaK pacrio3HaBaHKe, BOCIIPOU3BEICHNE, U3BIIeUeHHe, Kilaccudukanus, CpaBHeHHEe, 00bsICHEHNE,
apryMeHTaunus u Jp.

XapakTepucTHKA CTPYKTYPbI H COAepPKaHHe KOHTPOJIbHON padoThl

KonTtponbHast paboTa COCTOUT U3 TpeX yacTel, KOTOpPbIE Pa3IUyYaoTCs 1Mo hopMe 3a/laHHi, CTeTIeHU
CJIO)KHOCTH W KOJIMYECTBY 3adaHuil. ONpeAeNsronuM MPU3HAKOM ISl KaKIOH 4acTH padOTHI SBISICTCS
bopma 3a1aHMiA:

eYacTb 1 comepxuT 3a1aHus ¢ BBIOOPOM OTBETA;

eYacTte 2 COIEpKUT 3a/laHus Ha MHOXXECTBEHHBIN BBIOOpP, YCTAHOBJIEHHE COOTBETCTBHUSI M
YCTaHOBJIEHMSI I1OCJIEOBATEIBHOCTH ITPOLIECCOB.



Yactp padoThl Tun 3aganuii KoanuyecTBo 3amanmnii
Yacrs 1 3amanust ¢ BBIOOPOM 14

OTBETAa
YacTtb 2 3agaHud C KpPaTKUM 3

OTBETOM

K xaxnomMy u3 3amanuii ¢ BeIOopoM otBera Yactu 1 paboThl mpeanaraercs 4 BapuaHTa OTBETA, U3
KOTOPBIX TOJIBKO OJIUH MPaBUIbHBIN.

B 3amaHusx Ha MHOXECTBEHHBIN BbIOOp YacTu 2 pabOThI OTBET JaeTcsl B BUAC HaOopa 1udp wiu
OYKB, 3alMCaHHBIX 0€3 IPOOEIIOB.

Ha BpInosIHEHNE KOHTPOJIBHOM paboThl OTBOAUTCS 45 MUHYT.

Cucrema OIICHMBAHHS BBINOJIHEHHS 3aJaHUM M KOHTPOJIBbHOM paboThl B 1enoM. [IpaBuibHO
BBINOJIHEHHAst paboTa oneHuBaercs 20 Oaamu.

Kaxxnoe npaBuiibHO BhITIONTHEHHOE 3a1anne Yactu 1 ornenuBaercs 1 Oammom. 3amaHue CUUTACTCS
BEITIOJTHEHHBIM BEPHO, €CJIM YYCHHUK BBIOpA (OTMETHII) HOMEp MPABWIBHOTO OTBETA. 3aJJaHUE CUMTACTCS
HEBBINOJIHEHHBIM B CIEAYIONIMX CIIydasx: YKa3aH HOMEp HEeNpaBUIHLHOIO OTBETA; yKa3aHbl HOMEpA JABYX
Wim 0oJiee OTBETOB, JIaXKe €CIIH CPEIU HUX YKa3aH U HOMEP MPAaBUILHOTO OTBETA; HOMEP OTBETA HE YKa3aH.

[IpaBunbHO BBIMOTHEHHOE 3a1aHKe YacTu 2 oneHnBaercs B 2 6amia (2 6amna — HeT ommbok; 1 6amn
— nonyIiieHa ojHa omwuobka; 0 6aUI0B — IOMYIICHBI IBE U 00Jiee OMMO0K).

Hopma ouenku

Bcero 20 6anos

94 - 100% (19-20 6aymioB)-«5»
75-93% (14-18 6amioB) — «4»
51-74% (10-13 6amnoB) — «3»
0-50 % (0-9 6amnoB) — «2»

Cnenudpuxanus
Ne | Baganue B | [IpoBepsieMble 2JIEMEHTHI COEPIKAHUS YpoBeHb bain | Bpems
pabote CIIOHOCTH
1 | Al Ponp Ouonormu B QopmMupoBaHUM COBpeMEHHOH | b 1 1,5
€CTeCTBEHHOHAYYHOH KapTHHBI MUpa, B
NPAaKTUYECKOH NI TETbHOCTH
2 | A2 Knerounoe CTPOCHHE OpraHu3MOB Kak | b 1 1,5
JIOKa3aTelbCTBO WX PpOJICTBA, €IUHCTBA IKUBOU
IPUPOIBI
3 | A3 [Tpusnaku  opranusmoB.  OpHokjierouHsle U | b 1 1,5
MHOTOKJIETOYHbIE OPTaHU3MBI
4 | A4 ITapctBo PacTenus b 1 15
5 | AS [{apcTBO )KHMBOTHBIE b 1 15
6 | A6 [{apcTBO )KMBOTHBIE b 1 1,5
7 | A7 CXO0CTBO YEJIOBEKA M JKUBOTHBIX U OTIHIHS b 1 15
8 | A8 [Tponeccsl )KU3HENEATENBHOCTH Opraii3Ma yesnoseka | b 1 15
9 | A9 HeiiporymopanbHas perysinus npoueccoB | b 1 15
KHU3HEISATEIIbHOCTH OpraHu3ma
10 | A10 HeliporymopanbsHas perynsanus npoueccos | b 1 1,5
KHU3HEISATEIIbHOCTH OpraHu3ma
11| A1l Onopa 1 JBUKEHUE b 1 1,5
12 | Al12 Bnusinue sxonornyecknx (akTopoB Ha opraiu3msl | b 1 1,5
13| Al3 OKOocHUCTEMHAs! OpraHu3alysl )KUBOM MPUPOIBI b 1 15
14 | A14 YMeHue onpeaensite CTpyKTypy oOBbeKTa, BBIIEIATH | b 1 1,5
3HaYMMble (PYHKIIMOHAIbHBIE CBSI3U
Yacts 2




15 | Bl YMeHue NpoBOIUTh MHOXKECTBEHHBIN BHIOOD IT 2 8
16 | B2 YMeHHe yCTaHaBIMBAaTh COOTBETCTBHE I1 2 8
17 | B3 YmMmenue OIIpEACIATh nocyeaoBarenbHocTh | I1 2 8
OMOJIOTMYECKUX MPOLIECCOB, SIBICHUI.
OTtBeThI
Yacrs 1
1. 4
2. 1
3. 4
4. 1
5. 1
6. 1
7. 2
8. 4
9. 4
10. 3
11.2
12. 4
13.1
14.3
Yacts 2
B 1.234
B2.211122
B 3. BAI'B/]
Ne | Makec. 3aganue OtBe | Bbaja
/I | KOJI-BO MaxkcuManbHOE KOTHYeCTBO 0aiioB 3a paboty — 20 T 3a
0as10B padot
y
1. |1 Al. Kakas Hayka Hu3y4aeT XHWMHYECKHH COCTaB, CTPOCHHE H
IIPOLIECCHI KU3HEACITEIbHOCTU KIETKU?
1. 'mcronorust 2. Ombpuogorus 3. Oxosorus 4. Llutonorus
2. |1 A2. Bo3oyaurens CITNa — ato
1. Bupyc 2. bakrepus 3. OpHokieTouHsld rpub 4.
IIpocreiimee
3. |1 A3. Kak Ha3bIBalOT OPraHU3Mbl , KOTOPBIM JJIs dKU3HEIEATEIbHOCTH
HE00X0A1M CBOOOHBIN KuCI0pOa?
1. ABroTpohamu 2. Amnaspobamu 3.I'ereporpodamu 4.
Aspobamu
4. |1 A4. Kakue pacTeHHsI COCTOAT U3 CXOIHBIX 110 CTPOCHHIO KJIETOK, HE
00pa3yommx TKaHen?
1. Bogopocau 2. ITnaynsl 3. [Tanopotauku 4. Mxu
5. |1 AS. Xabsb1 , B oTIIMUME OT JATYLIEK, MOTYT KHUTh BJAIN OT BOJOEMA.
YeM 3T0 MOXKHO OOBACHUTH?
1. OHH pa3MHOXKarOTCS Ha cylIe
2. VY HUX JTyuIie pa3BUTHI JETKKE U OoJiee cyxasi KoxkKa
3. YV HUX KOPOTKHE 3a]IHUE KOHEUHOCTH U JJIMHHBIE TIEpEeIHNE
4. Onu MUTAIOTCS Ha3eMHBIMU 0€eCcII03BOHOYHBIMU
KUBOTHBIMHU
6. 1 A6. Kakux wu3 JpeBHUX IKMBOTHBIX CYUMTAIOT MpPEIKaMHu
3€MHOBOJHBIX?
1. Creronedanos 2. xTtno3aBpoB 3.ApXeonTeprKCcOB
4. Jlatumepuii




A7. CounanpHas IpupoJa yeloBeKa MposIBIIIETCS B

1. [TpucnocoOIeHHOCTH K PSIMOX 0K ICHHIO
2. PeueBoii nestenbHOCTH
3. Hanuuue ropranu ¢ roocOBBIMH CBSI3KAMH
4. O0pa3oBaHUU YCIOBHBIX PEIICKCOB
8. AS8. XXenub , BepabaThiBaeMas MMEYEHBIO, MO KEIYHBIM MIPOTOKAM
[IOCTYIIAeT B
1. ITumeson 2. XKenynok 3.Toscryro kumky 4. TOHKYI0 KHIIKY
0. A9. DpuTpOLUTHI MOTYT NEPEHOCUTH KMCIOPO/ U YIJIEKUCIIBIN T'a3,
TaK KaK OHU COJIepKaT
1. Bony u MmunepanbHble COU
2. AHTHUTENA
3. OubpuHoreH
4. ["emornoOun
10. A10. /InutenbHOE MOBBIIIEHUE COJAEP)KAaHUS TJIIOKO3bl B KPOBU
CBUJICTENILCTBYET O HAPYIIEHUU OOMEeHa
1. benkosoro 2. XXuposoro 3. Yrineoanoro 4. MuHepaabHOTo
11 Al1l. HemoaBM»KHO COeIMHEHBI MEXKAY CO00M KOCTH
1. [IneueBas u nokreBas 2. TemeHHas W BUCOYHas 3.
benpennas u 6onpmas 6eprosas 4.1 pyauHa u pédpa
12 Al12. Kakue OWOTHYECKHE CBSI3M CYIIECTBYIOT MEXIY pPaKkoM-
OTIIETHUKOM U AKTUHUEHN ?
1. ITapa3ut-x0351H
2. XHUIIHAK-)KEePTBa
3. KonkypeHrtHbie
4. B3aumoBbIroHbIC
13 A13. 'maBHBIM (PAKTOPOM , OTPAHUYHBAIOIIUM POCT TPABSTHUCTHIX
pacTeHUll B €JI0BOM JIeCy, SBIISETCS HETOCTATOK
1. Cgeta 2. Bogsi 3. Teruia 4. MunepaJIbHBIX coJiel
14 A14. bonbmMHCTBO OaKTEpUil U HEKOTOPbIE TPUOBI B KPYTOBOPOTE
BELIECTB, BBIIOJIHAIOT POJIb
1. IIpousBoauTeNnel OPraHMuECcKoOro BEIecTBa
2. [TorpebuTeneit opraHuyecKoro BelecTBa
3. Pazpymmreneit opraHM4ecKoro BenecTBa
4. KOHIIEHTpaTOB OPraHUYeCKOro BEIECTBA
15 Bri6epuTe Tpu npaBUIIbHBIX OTBETA
B 1. B uém mposBisercs CXOACTBO IOKPBITOCEMEHHBIX U
rOJIOCEMEHHBIX PaCTEHUN?
1. XapakTepu3yeTcsi MHOrooOpa3ueM BHUJI0B
2. HMeroT XopouIo pa3BUThIE BETETATUBHBIE OPTaHbI
3. CriocoOHbI 00pa30BbIBaTH OOLIMPHBIE Jieca
4. Pa3mHOXkaroTCs ceMeHaMu
5. OnbUISIOTCA HACEKOMBIMU M NITUIIAMU
6. O0pa3yloT COuHbIE U CyXHE CEMEHa
16 B 2. YcraHOBUTE COOTBETCTBUE MEXAY NPU3HAKOM OpPraHu3Ma U

[apCTBOM, JIJII KOTOPOT'O OH XapaKTEPEH.

IIpusnak apcrBO

A. PactyT B TeueHHe BCe KUZHH 1. Pacrenus

b. AkTHUBHO nepemeniaroTcs B mpocTpancTBo 2. 2KuBOTHbBIE

B. ITuTaroTcs roTOBEIMU OPTraHMYECKUMU BEIIECTBAMU

I'. O6pa3yroT opraHndeckue BemiecTa B mpoiecce GOTOCHHTE3a
J1. ImeroT opraHbl 4yBCTB

E. SIBnsA10OTCSt OCHOBHBIM HCTOYHMKOM KHCIIOPOJa Ha 3emiie

A |p [B [T [n [E |




17 | 2 B 3. YcraHoBUTH MOCIENOBATEILHOCTh TEPEHAaud BEIIECTBA H
SHEPIruU B MMUILEBOM LEIH.

A. Hacexomoe

b. Pactenue

B. Hamns

I'. JIarymka

M. Opén

HToro

KommnuiekcHast KOHTpoJIbHasi paboTa
Cneuunduxanus
B paGore npezacraBiens! 3aqaHust 6a30BOT0, MOBBIIIEHHOTO U BBICOKOTO YPOBHSI.
Pacnpedenenue 3a0anuii no 0CHOBHHIM pazoenam
Paznen kypca Hucno 3aganuii

Brenenue B kypc o0mieit 6uosoruu.
buocdepHblil ypOBEHb JKU3HHU.
buoreoneHOTHYECKUI YPOBEHDb JKM3HU.
[TonysIAIMOHHO — BUJIOBOM YPOBEHb JKU3HHU.
Hroro: 18

Bpems BbInoiHeHUs1 padoThI

[IpumepHOe BpeMs Ha BBIIOJIHEHUE 3aJJaHUI COCTABIISET:

1) nns 3aganuii 6a30BOTO YPOBHSI CJIOKHOCTU — OT 1 10 2 MUHYT;

2) 1 3a1aHUH MOBBIICHHOM CIIOKHOCTA — OT 2 10 3 MHHYT;

3) [uisi 3aJaHUI BBICOKOT'O YPOBHS CIIOKHOCTH — OT 5 10 7 MUHYT

Ha Beimonnenue Beelt paboThl 0TBOAUTCS 45 MUHYT.

JlomoJiHMTeIbHbIE MaTepuabl M 000py/l10BaHMe: TPU MPOBEACHUU PaOOThI JONOIHUTENIbHBIE
MaTepuasbl U 000py10BaHUs HE UCTIONIb3YOTCS

OuneHka BbINOJHEHUS OTAeAbHBIX 32JaHUIH U Pa0oThI B LEJIOM

1. Kaxnoe u3 3aganuii yactu 1 onenuBaercs 1 O6amuioMm. 3ajlaHue CYMTAETCS BBIOJIHEHHBIM BEPHO,
€CII OTBET 3alucaH B Toi (opMe, KOTopas ykazaHa B MHCTPYKLIMH 110 BHIIIOJHEHUIO 33 JaHHUS.

2. 3a BBINIOJHEHUE KAXJIOT0 W3 33JIaHUK YacTH 2 BBICTaBIAETCS 2 Oajuia 3a MOJHOE MPaBUIIBLHOE
BbINOJIHEHHE, | 0l 3a BHIIOJIHEHUE 3a/JaHHsI C OJTHON OIIMOKOM (01HOM HEBEPHO YKa3aHHOMU, B TOM YHCIIe
JUIIHEH, 1udpoil Hapsiiny co BceMu BepHbIMU Luppamu) NI HenosHoe BBINOJIHEHHE 3a7aHUS
(oTcyTcTBHE OJJHON HEeoOXoauMoH 1M (psI), 0 0aNTIOB BO BCEX OCTATIBHBIX CIIyYasiX.

3. 3a BBINIOJIHEHUE KaXJ0T0 U3 3aJlaHuil 4acTu 3 BbICTaBisieTcs 2 Oajula, €clii yKa3aHa BepHas
nocye10BaTenbHOCTb IUpp, 1 6am1, ecnu gomylieHa oHa omuoka, 0 6anIoB BO BCEX OCTAIbHBIX CITydasX.

4. 3a BepHOE BBINIOJTHEHHUE 3a/1aHUs YacTu 4, 5 1 6 cTaBUTCS 110 TpH Oasia

MaxkcuMasnbHbIN epBUYHBINA 0aJlT 32 BHIIOJTHEHHE BCel paboThl — 34.

[Ikana nepeBoja NEpBUYHOIO OaJIa 3a BHINOJHEHUH KOHTPOJIbHOU pabOThl B OTMETKY IO S-HOMU
IIKaJe

N[O BN

OtmeTka 1o 5-Hoi 2 3 4 5
LIKaJIe
[lepBuuHbIii Oamn 0-9 10-21 22-28 29-34
Konudukarop
VYcnoBHble 0003Ha4YeHMs: YPOBEHb CIOXKHOCTU: b — 0a30Bblii ypoBeHb cioxHOCTH, [ —

IIOBBIIICHHBIA YPOBEHb, B — BBICOKHI YPOBEHD
Tun 3amanus: BO — Bei0op otBeta, KO — kpatkmii otBeT, PO — ¢ pa3BepHyTHIM OTBETOM.



Ne | biok copepxanus OOBeKT OLIEHUBaHUSA Kogmpo- |Tunm| VYpo- | Makcu-
BEpSEMBIX | 3a- | BEHb MaJib-
YMEHUHI Ja- | CIIOXKH HBIN
Husi| octu | Oami3a
BbI-
TOJIHE-
HUE
1. Brenenue B kypc Buonornyeckne MeToabl 1.1.2. KO I1 2
o0eit duonorun U3yUYCHHS TPUPOIBI
(HabmroneHune, U3MEPEHHE,
ONUCAHUE U HKCIIEPUMEHT).
YMeHue npoBOAUTD
MHO)KECTBEHHBII BBIOOD
2. | Bsenenwue B Kypc YpoBHU OpraHU3alNH KUBOK 1.1.2. KO IT 2
o01eit OMoIoruM  |PUPOIBL. YMEHUE YCTaHABINBATh
COOTBETCTBHUE
3. |buocthepnsrii VYuenue B.W. Bepnanckoro o 121, KO IT 2
YPOBEHbB KU3HH ouocdepe. Oyukiun xxuoro |1.3.2.,1.4..2.1.
BellecTBa B Ouocdepe. YMmeHue 1.
yCTaHaBIMBATh COOTBETCTBUE
4. |buocdhepnsiii Oranbl 6MOJIOrNYECKOM 1.1.3,2.11., | BO b 1
YPOBEHb JKU3HHU 9BOJIIOLIMU B pa3BuTuu onochepnr| 2.1.4.2.7.1.
5. buocdepubiit OKkonorndeckue haKkTophl: 1.4.,252.. |KO I1 2
YPOBEHbB KU3HH abnoruyeckue, OMOTHYECKUE, 2.7.2.
AHTPONIOTCHHBIE. Y MEHHE
MIPOBOJUTH MHOYKECTBEHHBII
BBIOOD
6. buocdepnprii UenoBek Kak xutenb ouochepst. | 2.1.3.,2.5.2., | BO b 1
YPOBEHbB KU3HU I'mobGanpHBIC U3MEHEHUS B 2.1.2
ouocdepe, BbI3BaHHBIC
NEeITeIbHOCTRIO UeaoBeka. Poib
B3aMMOOTHOIICHHI YeIOBEKa U
MIPUPOIBI B pa3BUTHH OHOChEpHI.
7. |buoreonenornueckuii| I[IpocTpaHcTBEeHHAs U BUIOBas 1.14.,14. | BO b 1
YpOBEHbB JKU3HH CTPYKTypa OMoreoreHosa
8. |buoreonenornyecknii| I[IpocTpaHCTBEHHAS U BHIOBAS 1.3.2,14. | KO IT 2
YPOBEHbB KU3HH CTPYKTypa OuoreoneHosa.
YMeHue npoBOINUTH
MHO>KECTBEHHBIH BHIOOD
9. |buoreoneHOTHYECKUN KpyroBopor BemecTs u 1.2.1, BO b 1
YPOBEHB KU3HU IIPEBPALICHNS DHEPTHUHU B 13.2,
OHOTeoIeHO3€E 1.4.2.3.
10. |buoreonienotnueckuii|  MHOroo6pasue 3KOCHCTEM. 1.21,14., |KO IT 2
YPOBEHbB )KU3HU ArposkocucreMa. YMeHUe 2.1.3.,2.4.2.,
MIPOBOJUTH MHOKE€CTBEHHBIH 2.6.1.
BBIOOD
11. |Buoreonienornueckuii| Tumsl cBsi3el u 3aBucumocreii B | 1.4.,2.5.2., | PO B 3
YPOBEHB KH3HU | OMoreoreHo3e. YMeHue paborarhb 2.8.
C TEKCTOM OMOJIOrMYECKOTO
CoiepKaHusl
12.| TlonmynsuoHHO- Bupn, ero kpurepuu. Y Menue 1.2.1.,24.1. | KO IT 2
BHJIOBOM YPOBEHb MIPOBOJIUTh MHOYKECTBEHHBIN
KU3HU BBIOOD




13.| IlomynsuoHHO- Bupn, ero kpurepuu. Y Menue 1.2.1.,24.1. | PO 3
BUJOBOI YPOBEHb MPOBOJUTH AHAJIN3 TEKCTOBOM
KU3HU uHpopManuu
14.| TlomynsuuoHHO- JIBrKymye cuitbl B GaKkToOphI 11.1, KO 2
BHJIOBOM YpOBEHb SBOJIIOIUU. Y MEHUE 1.3.1.,1.4.,
JKU3HU yCTaHaBJIUBAaTh COOTBETCTBUE 21.1.2.1.2,,
21.4.2.2.1.,
2.6.2.
15.| TomynsuuoHHo- CoBpemeHnHOE yueHue 00 111, BO 1
BHJIOBOH YpOBEHb SBOJIFOLAN — CUHTETHUYECKAS 21.1.2.1.2,,
YKU3HU teopus 3Bosronuu (CTI) 2.14.2.2.1.
16.| TlomynsuuoHHO- OcHOBHBIE HaNPABJICHUS 1.1.1., KO 2
BHUJIOBOW YPOBEHb HBOJIIOIUH: apoMop(o3, 131,14,
SKU3HU uauoaaanTamnys u aerenepamus. | 2.2.1.,2.5.1,,
buonoruueckuii nporpecc u 2.6.2.
OHMOJIOTMYECKH perpecc; yMeHue
yCTaHABIIMBATh COOTBETCTBUE
17.| TlomynsuuoHHO- OCHOBHbBIE HaIlpaBJICHUS 1.1.1.,2.2.1., | PO 3
BUJIOBOW YPOBEHb HBOJIOIUH: apoMop(o3, 2.5.1.,2.6.2.
KU3ZHU UIMOaTanTalMs U JeTeHepalysl.
buonornueckuit nporpecc u
OuooruYecKuii perpecc. Y MeHue
MIPOBOJIMTDH aHAIH3 TEKCTOBOU H
rpadgudeckoil nHhoOpMaIu
18.| IMomynsuoHHO- UennoBek Kak YHUKAIbHBIA BHU]T 1.1.1., KO 2
BHJIOBOM YPOBEHb SKUBOM TIPUPOJIBI. DTaIbI 1.1.3,
JKU3HU MPOUCXOXKACHUS U 3BOJIIOIUU 2.1.1.
YenoBeKa. Y MEHHE
yCTaHABIIMBATh COOTBETCTBUE
34

Ha BeImoIHEHHE HTOTrOBOM pa6OTH 10 OWOJIOTHH JacTCA 45 MHHYT. PabGora cocrout u3 mectu

HHCTDVKHI/I?I 110 BBINNOJHECHHUIO ‘[)a6OTI:vI

yacTeH, BKIIovarommx 18 3amanuii.

M0CJIeI0BATEIbHOCTD LUMD.
[Ipu BbIONIHEHUY 3a7aHMsI YacTH 4, 5 1 6 3anuchIBaiiTe YeTKOE pelIeHue.

COBeTyCM BBIITOJIHATD 3aJaHW B TOM IOPAIKE, B KOTOPOM OHU HAHBI. EaJ'IJ'IBI, IMMOJIYUYCHHBIC Bamu 3a
BBIITOJIHCHHBIC 3adaHus, CYMMHUPYIOTCA. HOCTapaI\/'ITeCB BBIIOJIHUTh KaK MOJKHO OOJIbIIe SaI[aHI/Iﬁ n

HaOpaTh HanboJIbIIee KOJTUYECTBO OAIIOB.

Yactsl. B kax10m 3a1aHiH BRIOEPUTE M3 HECKOIBKUX BAPUAHTOB OTBETA OJIUH BEPHBIN
1.1. [Tepen Bamu muIeBas 1EeMb: MIIIEHUIIA — capaHya — siepuia — coBa — opén. Kakoi u3 aTux

Bapmuanr 1

Yacte 1 comepKuT NATh 3aJaHUI C BHIOOPOM OJTHOTO OTBETA.
Yacte 2 u 3 comepkuT 3aJaHusi ¢ KpaTKuM OTBeTOM. OTBETOM K 3aJaHUSIM 4YacTu 2,3 SBIAETCA

OpraHnu3MOB SBJIACTCA OCHOBHBIM KOHKYPCHTOM 3a MUITY HMHCﬁ?

1) capanua
2) opén

3) coBa

4) smepuna

1.2. Kak mosy4aroT 23HEPTHI0 PEAYIEeHTHI (pa3pymuTenu)?
1) Ouu noTpeOIIsIOT BOAY U3 MOYBHI.

2) OHuU NUTaIOTCS PACTYLIUMHU PACTEHUSIMHU.
3) OHHM UCTIONB3YIOT PHEPTUIO COJTHIIA.




4) OHu nUTaOTCS OPraHNYECKMMH BEILIECTBAMU MEPTBBIX OPraHU3MOB.
1.3. TTosiBneHME 030HOBOTO 3KpaHa B 6nochepe 3emin ObLTO CBS3aHO C

1) BO3HUKHOBEHHEM MPOIECCca AbIXaHUS

2) npeBpaleHUEM PHEPTUU B LIEIAX MUTAHUS

3) nosiBiieHrEeM XJIopoduILIIa

4) pacceneHreM KHUBBIX OPIaHU3MOB 110 BCEH MOBEPXHOCTH CYIIH

1.4. Kakoii u3 (hakTOB CBUJETEIBCTBYET O €AUHCTBE OPTaHUUECKOTro Mupa’?
1) cX0JICTBO XMMUYECKOI'O COCTABA KHUBBIX U HEKUBBIX T€J IPUPOJIBI

2) KJIETOYHOE CTPOEHUE BCEX OPraHM3MOB

3) HanmM4YMe UCKOMaeMbIX ()OPM paCTEHUH M KHUBOTHBIX

4) cXOJICTBO B CTPOCHUU MEX/1y )KUBOTHBIMU U YEIOBEKOM

1.5. BeibepuTte 3BOIIOLMOHHO Haubosee ApeBHEE U3 PUBEAEHHBIX HUXKE JKUBOTHBIX

1) my, 3) —"

4

Yactn 2.
2.1.BribepuTte nBa BEPHBIX OTBETA M3 IISITH U 3aMUIINTE B OTBET HU(PHI, IO KOTOPHIMU OHHU yKa3a-

HBI. ]_[I/ITOF CHETUUYECKHUI METOJ HCIIOJIB3YIOT AJIA OIIPCACIICHUS

1) crenenu BnusiHUS cpebl HA popMupoBaHue penorumna

2) HACJEeIOBaHMS CLETIJICHHBIX C [OJIOM MPU3HAKOB

3) kapuoTHUIIa OpraHu3Ma

4) XpOMOCOMHBIX aHOMaJIUI

5) BO3MOXKHOCTH TIPOSIBJICHUS TIPU3HAKOB Y TIOTOMKOB

2.2. VI3BecTHO, 4TO OOBIKHOBEHHBIH (peyHoil) 000p — MoJyBOAHOE MIIEKOIIMTAIOLIEE U3 OTPSAA IPhI-

3YHOB, IUTAIOILEECS PACTUTEIbHON numiel. Vcrnonb3ys 3Tu cBeeH s, BBIOEpUTE U3 IPUBEICHHOIO HUXKE
CIIMCKA TPU YTBEPKICHHUSA, OTHOCSIIMECS K OIMCAHUIO JaHHBIX IIPU3HAKOB 3TOr0 OPraHU3Ma.

CTCA.

3anumuTe B TAOIUIY HUPPHI, COOTBETCTBYIOLIUE BHIOPAHHBIM OTBETAM.

1) dnuna Tena 606pa 100-130 cm, a macca 10 30 Kr.

2) BoOpbI MOTYT )KUTh MOOJUHOYKE, CEMbSIMU U KOJIOHUSIMH.

3) boGp Banut aepeBbsl, MOATPHI3ast UX CTBOJIBI OCTPHIMH U KPYITHBIMHU pe3LaMH.

4) Ha nne 3anpynbel 000p 3amacaeT KOpM Ha 3UMY: MOJIO/IbIE BETKHU.

5) CTpouT «XaTKu» 1 IUIOTHHBI U3 BETOK, CTBOJIOB U 3€MJIM Ha MEJIKMX peUKax U pyubsX.

6) K nHauany XX Beka 600pbl ObLIIM TOYTH UCTPEOIIEHBI, HO ceifyac X YUCIEHHOCTh BOCCTaHABIINBA-

2.3. Kakue u3 nepednciaeHHbIX (aKTOPOB OKPYIKAIOILIEH Cpelibl OTHOCITCS K aHTPOIIOr€HHbIM? BhI-

6CpI/ITC TpHU BCPHBIX MMPU3HAKA U3 IECTU U 3AIMUIINTC I_II/I(I)pLI, noa KOTOPbIMU OHU YKa3aHbI

. 1) Temmeparypa Bo3ayxa

2) 3arpsi3HeHue MapHUKOBBIMH ra3aMu

3) HayMuMe HerepepadaThIBAEMOTO MyCcopa

4) Hanu4uue T0POTH

5) OCBEMIEHHOCTD

6) KOHIIEHTpAIUs KUCIOPoaa

2.4. BakTepun U TPUOBI COCTABIISIFOT B 9KOCUCTEME TPYIITY PEAYIIEHTOB, TaK Kak OHH (BBIOSPUTE TPH

BEPHBIX OTBETA)

1) mpeBpaiaroT OpraHuyYecKue BellecTBa OPraHu3MOB B MUHEPAJIbHbBIE
2) o0ecneunBalOT 3aMKHYTOCTh KPYTOBOPOTA BEILIECTB U SHEPTUU
3) UMEIOT MUKPOCKOIINYECKUE pa3Mephl, HE 00pa3yloT TKaHeH
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4) UCTIONB3YIOTCS )KMBOTHBIMU KakK MUIIA
5) 06pa3yIoT JOCTyIHBIE PACTEHUSIM HEOPraHUYECKUE BEIIECTBA, BBIICTSASA UX B IOUBY
6) MHOTOKJIETOYHBIE 3YKapPUOTUYECKUE OPTaHNU3MBbI
2.5. B ominume OT eCTECTBEHHOW 3KOCHCTEMbI, MCKYCCTBEHHAsl HKOCHUCTEMa XapaKTepH3yeTcs
(BBIOEpUTE TPU BEPHBIX OTBETA)
1. GospIIMM pa3zHOOOpa3uEM BUIOB
. Pa3HOOOPA3HBIMH LETISIMA TUTAHUS
. HE3aMKHYTBHIM KPyTOBOPOTOM BEIIECTB
. IpeobIiajaHieM OJHOTO — IBYX BUJIOB
. BIUSHAEM aHTPOIOTeHHOT0 (hakTopa
. 3AMKHYTBIM KPyTrOBOPOTOM BElIEeCT

AN N AW

Yacrs 3.

3.1. YcTraHOBUTE COOTBETCTBHE MEXAY MpU3HAKamu oTOopa u ero Bugamu — (1) EcrecTBeHHBIIH
160 (2) McKkycCTBEHHBIN:

A) Coxpansier 0co0eii C MoJIe3HBIMU B JTAHHBIX YCIOBHSX CPEIbl U3MEHEHUSMH.

b) [IpuBOaUT K CO3/1aHUIO0 HOBBIX OPOJI )KUBOTHBIX U COPTOB PACTEHUH.

B) CnocoOcTByeT CO31aHIIO OPTaHU3MOB C HY>KHBIMHU Y€JIOBEKY HACIIEACTBEHHBIMU N3MEHEHHUSIMHU.

I') [IposiBnsieTcst BHYTPU MOMYJISILIUYA U MEXTY MOMYJISLIUSMU OJTHOTO BUIa B IPUPOJIE.

J1) eiicTByeT B pupoie MUJIJIUOHBI JIET.

E) [IpuBoaut k 06pa3oBaHUIO HOBBIX BHIOB U (POPMUPOBAHUIO MIPUCTIOCOOICHHOCTH K CPEIE.

X) IIpoBoauTCS 4ETOBEKOM.

3.2. YcTaHOBHTE COOTBETCTBUE MEXKIY IPUMEPOM U (DaKTOPOM aHTPOIOTeHe3a, KOTOPBIH €ro UILIIo-

CTpUpYET.

O®AKTOP AHTPOIIOTI'E-
[TPUMEP HE3A
A) npocTpaHCTBEHHAs U30JIALIUS 1) Guonoruueckuii
b) npeiid renos 2) conuaabHbIN

B) peun

') abcTpakTHOE MBIIIIICHHE

J1) cozHaTenbHas TpyAOBas AEATEIbHOCTD
E) nomynsiuonHble BOTHBI

3.3. YcTaHOBHTE COOTBETCTBUE MEXKIY BUJAMH OPTaHU3MOB U HAMPABICHHUSIMH SBOJIOIHIH, IO KOTO-
PBIM B HACTOSAIIEE BpEMs TPOUCXOAUT UX pazButue — (1) Omosmornueckuii mporpecc auodo (2) ouomoruye-
CKHIi perpecc:


https://bio-ege.sdamgia.ru/test?theme=268

A) cepas Kprbica

b) 3y6p

B) yccypuiickuii Turp

I') meIpeit mon3yuuit

) nomane [IpxeBaabckoro

E) onyBaHumKk 0OBIKHOBEHHBI

3.4. YcTaHOBUTE COOTBETCTBHE MEKIY YPOBHSIMHU OPTraHU3AINN KU3HU — MOIMYJISIIHOHHO-BHIOBOM
(1) u droneHOTHYECKHH (2) — W SIBJICHUSAMH, TTPOUCXOISIIIMMH Ha 3TUX YPOBHSX.

A) BHyTpHBH0Basi O0pKOa 3a CyIIeCTBOBAaHUE

b) mexxBumoBas 60pr0a 3a CylecTBOBaHUE

B) xuniaudecTBo

I') Murparnuu B moMcKax MUINA

J1) 3a60Ta 0 MOTOMCTBE

E) noTtok snepruun

3.5. YcTaHoBUTE COOTBETCTBHE MEXK/1Y MPUPOIHBIM 00pa30BaHUEM U BEIIECTBOM Ouocdepsl coriac-
Ho knaccuukanuu B. U. Bepnaackoro.

IMPUPOJJHOE OBPA3OBAHUE BEILIECTBO BUOC®EPHI
A) MopcKasi coJib 1) GuokocHoe
b) mopckoit un 2) KOCHOE
B) rimmnaa 3) xxuBOE
I') nousa
J) rpanuT

E) nBycropuaTbie MOJIITIOCKH

Yacrs 4. [IpounTaiite Tekct

KuroBas akyna-kpynHoe Mopckoe xuBoTHoe. HecmoTps Ha Oosnbiioe Tesno, aiauHoi 20 M, oHa co-
BceM 0e300uHa, NUTaeTcs INIAaHKTOHOM. Ee MOKHO OTJIMYUTE OT APYTUX aKyJl [0 HAJIUYHIO HA KOKE MHO-
TOYMCIICHHBIX OenbIx nsaTeH. KutoBas akyia- )KMBOPOASIIAs: POXKIAET KUBBIX akyyaT. OmiogoTBOpeHue
y Hee BHyTPEHHEE.

Kakue xkpurepus Buaa onucassl B TeKCTe? OTBET MOSICHUTE.

Yacts 5. HazoBuTe 1yTh 3BONIOINH, U300paxeHHbIN Ha pucyHKke udpoi 1. K uemy npuBoauT naH-
HBIW IYTh BOJIIOLIMH, IPUBEAUTE HE MEHEE TPEX €ro IPUMEPOB, XapaKTepHbIE ISl Kiacca Miekonuraro-
1Iue.

Yactb 6. Vcnons3ys copepxkanune Tekcra «KoHKypeHIMs, Koomepauss U CUMOHMO3» U 3HAHUS
IIKOJIBHOTO Kypca 6I/IOJ'IOFI/II/I, OTBETBHTC HA BOHpOCI)I.

1) [Touemy MexBUAOBasE KOHKYPEHITUS Yallle BCEro UMeeT 0oJiee MSATKUN XapaKTep, YeM BHYTPHUBH-
noBas?

2) UeMm xapakTep KOHTAKTOB MEKIy MapTHEPAMH B KOOTIEPALIUY OTIUYAETCS OT KOHTAKTOB B CHUMOU-
o3e?

3) Kakoe BiusiHUE Ha JepeBbsl OKa3bIBAET UX COKUTEIHCTBO C IUISATIOYHBIME rprubaMu’?

KOHKYPEHIIUA, KOOIIEPAIIUA U CUMBHO3
Mex 1ty opranu3mMamu pa3HbIX BUIOB, COCTABIISIOIIMMHU TOT WM WHOW OMOIIEHO3, CKJIaJbIBAIOTCS
B3aMMOBPEHbIE, B3aUMOBBITO/IHbIE, BBITOHBIE [T OJTHOW U HEBBITOJIHBIE MM Oe3pa3uyHbIe Ui APYTon
CTOPOHBI U IpyTrHe, 0ojiee TOHKHE B3aMMOOTHOIIEHHUS.



OpnHoit U3 popM B3aMMOBPEAHBIX OMOTHUECKUX B3aMMOOTHOLICHUN MEXKIY OpTaHU3MaMH SIBIISCTCS
KOHKypeHIMs. OHa BO3HUKAET MEX/ly OCOOSIMH OJJHOTO MJIM Pa3HbIX BUJIOB BCIIEACTBUE OTPAHUYEHHOCTH
pecypcoB cpeabl. YUEHbIE Pa3IndyatoT MEXBUIOBYIO U BHYTPUBUIOBYIO KOHKYPEHIUIO.

MexBu0Basi KOHKYpPEHIIHs IPOUCXOAUT B TOM ClIydae, KOrJa pa3Hble BUJbl OPIraHU3MOB OOUTAIOT
Ha OJIHOM TEPPUTOPUN M UMEIOT MOX0XKHE MOTPEOHOCTH B Pecypcax cpesibl. ITO MPUBOAMUT K OCTETIEHHO-
My BBITECHEHHUIO OJJHOTO BUJA OPraHU3MOB APYTUM, UMEIOIUM IIPEUMYLIECTBA B UCIIOJIB30BAHUU PECyp-
coB. Harmpumep, aBa Bua TapakaHOB — PHDKHIA M YEPHBIA — KOHKYPHPYIOT APYT C APYTOM 32 MECTO OOUTa-
HUS — KUJIMILE YEJI0BEKa. JTO BEIET K OCTEIIEHHOMY BBITECHEHHIO YEPHOIO TapaKaHa PhDKUM, TAK KaK y
nocjeHero 0oyiee KOPOTKUH KU3HEHHBIH LUK, OH ObICTpEe pa3MHOXKAETCA U JIy4llle UCIIOJIb3YET pecyp-
CBL

BHyTpHuBH10Basi KOHKYpEHIIMs UMEeT OoJiee OCTPBIN XapakTep, YeM MEXBHJI0Basl, TAK KaK y oco0ei
OJIHOTO BUJa MOTPEOHOCTH B pecypcax Bcerja OJUHAKOBBL. B pesyibTare Takol KOHKYpEHLUH 0cOOu
0Ca0IISIOT APYT Apyra, 4To BeAET K rM0enu MeHee pUCcocoOIEHHBIX, TO €CTh K €CTECTBEHHOMY OTOOpY.
BHyTpuBHI0Bas KOHKYpPEHIIMS, BO3SHUKAIOMIAs MEXIY OCOOSMH OJHOTO BUIA 332 OAMHAKOBBIE PECYPCHI
cpezbl, OTpULIATEIbHO CKa3bIBaeTcs Ha HUX. Hampumep, 6epé3bl B 0IHOM Jiecy KOHKYPUPYIOT IPYT € ApY-
I'OM 3a CBET, BJIar'y U MUHEPAJIbHBIEC BEIIECTBA II0YBBI, YTO PUBOJUT K UX B3AUMHOMY YTHETEHUIO U CaMO-
U3PEXKUBAHUIO.

Cpenu OMOTHUYECKUX OTHOIIEHUH MEXTy OpraHU3MaMH B MPUPOJHBIX COOOIIECTBAX BCTpPEUACTCS
B3aMMOBBITOZJHOE COKUTENBCTBO. OHO MOCTPOEHO, KaK MIPaBUJIO, HAa MUILEBBIX U POCTPAHCTBEHHBIX CBS-
351X, KOTJa 1Ba UK O0Jiee BUJJOB OPraHU3MOB COBMECTHO UCIIONB3YIOT Ul CBOEH XKU3HEACATEIbHOCTH Pa3-
JMYHBIE pecypchl cpebl. CTeneHb B3aMMOBBITOAHOIO COXKHMTEIbCTBA MEX/Y OpraHW3MaMu ObIBaeT pas-
JUYHOM — OT BPEMEHHBIX KOHTAKTOB (KOoIepalusi) 0 TAKOTO0 COCTOSIHUS, KOTia IPUCYTCTBUE MapTHEpA
CTaHOBUTCS 0053aTEJIbHBIM YCIOBHUEM JKU3HU KaXKJI0T0 U3 HUX (CUMOMO03).

Koonepanus HabmonaeTcs Mexay pakoM-OTILEIbHUKOM U aKTUHUEN, IPUKPENUBLIEHCS K ero yoe-
XKUILY — PAKOBUHE, OCTaBLIEHCA OT MOJUIIOCKA. Pak NEPEHOCUT aKTUHUIO U IIOJKAPMIIMBAET €€ OCTaTKaMU
IIUIIH, @ OHA 3AIIHIIAET €r0 CTPEKATEIbHBIMU KIETKAMH, KOTOPBIMHM BOOPY’KEHBI €€ Iylaibla.

[Tpumep cumOMO3a — B3aUMOOTHOILIEHUS MEX1y JI€PEBbIMU Jieca U HUISANOYHBIMU IpUbOaMM: MOJI-
Oepé3oBukamu, 6enpiMu U ap. LLnsimovynbie rpuObl OTUIETAIOT HUTSAMHU TPUOHUIIBI KOPHH JIEPEBbEB U O1a-
rozapsi o0pasyromencs Ipyu TOM MUKOPH3€ MOJIy4aloT U3 pacTeHUH opraHnyeckue BemecTBa. Mukopusa
YCHIJIMBAET CIIOCOOHOCTh KOPHEBBIX CUCTEM Yy JI€PEBbEB K BCACBIBAHUIO BOJIbI U3 Mo4Bbl. Kpome Toro, ne-
PEBBsI MOTYYAIOT IPU MOMOIIY MUKOPHU3bI OT IUIAIIOYHBIX IPUOOB HEOOXOJMMbIE MUHEpAJIbHbIE BEIIECTBA.

Bapmuanr 2

Yacrsl. B kax1om 3a1aH1M BEIOEPUTE U3 HECKOJIBKUX BapUAHTOB OTBETA OJIUH BEPHBIN

1.1. B nuiueBoif nenu: oTHOKJIETOYHbIE BOAOPOCIN — AadpHUU — ...7... — OpJaH 0e0XBOCT — IMOJ
3HAKOM «?» HaXOJUTCS

1) 0OBIKHOBEHHBIN TIEpernen

2) yTKa-KpsIKBa

3) 0OBIKHOBEHHBIN CKBOPEIL

4) sictpel nepenensiTHUK

1.2. Kak nosry4aroT S3HEpruto NpoayLEeHThl (IPOU3BOAUTENN)?

1) Onu noTpebsIOT BOAY U3 MOUBHIL.

2) OHU UCHOJNIB3YIOT YHEPTHIO COJHIIA.

3) OHu NUTAIOTCS PACTYUIMMU PACTCHUSIMH.

4) OHu nuTaroTcsi MEPTBHIMHU OpPraHU3MaMHU.

1.3. YyacTok TeppUTOpPHM HJIM aKBaTOPUH, B Ipesieax KOTOPOro B IIENsAX OOECIeYeHHs OXpaHbl
orpeAeNéHHBIX BUJIOB TOCTOSTHHO WJIM BPEMEHHO 3alpeleHbl OTAeNbHbIE (OPMBI X039HCTBEHHO A€ TEIb-
HOCTH, — 3TO

1) 3amoBeAHUK

2) 3aKa3HUK

3) 6oTaHMYeCKUi caf

4) 300mapk

1.4. Kakue U3 nepeyuciIeHHbIX OPraHOB SBISIOTCS TOMOJIOTaMHU NIEPETHUX KOHEYHOCTEH JIommaau?



1) KppUIBS CTPEKO3bI

2) nacThl MMHTBUHA

3) urynaibiia OCbMUHOTA

4) kneurHu kpabda

1.5. BeibepuTe 3BOIIOLMOHHO HaubosIee MOJIO0E U3 IPUBEAEHHBIX HI)KE KUBOTHBIX.

1) 111]/ 3) —

4)

Yacrtsb 2.

2.1.Kakue mpumMepsl OTHOCAT K OnosiornueckoMy skcnepumenty? Beibepute [[BA BepHbIX oTBeTa
u3 [TATU u 3anumute uudpsl, 101 KOTOPHIMU OHH YKa3aHBI.

1) paccmarpuBaHue 107 MUKPOCKOIIOM KJIETKU KPOBH JIATYLIKU

2) ciexXeHue 3a MUrpaluei Kocsika TpEeCKU

3) u3ydeHue xapakrepa IMyJibca [ocie pa3HbIX (PU3NYECKUX HArpy30K

4) nabopaTopHO€ UCCIIeI0BAaHUE BIMSIHUS I'MIIOAMHAMMY HA COCTOSTHUE 3/I0POBbS

5) onMcaHne BHEIIHUX MPU3HAKOB 00OOBBIX pacTEHUN

2.2. I3BecTHO, 4TO aBCcTpaluiickas exuaHa — sileKaayliee MIeKOnuTaolee, JoObIBarolIee Tep-
MHUTOB U MYPaBbE€B CBOUM JUIMHHBIM SI3bIKOM. MICII0MIb3Ysl 3TH CBEACHHUS, BBIOEPUTE U3 IPUBEAECHHOTO HUXKE
CIMCKA TPU YTBEP)KIECHUS, OTHOCAIIMECS K ONMUCAHUIO JJAHHBIX IPU3HAKOB 3TOTO OPraHU3Ma.

3anumure B Ta0IUIYy TUQPPBI, COOTBETCTBYIONINE BEHIOPAHHBIM OTBETAM.

1) Exuaa BecuT 10 5 Kr 1 UMeeT pa3mepsl 10 50 cM.

2) Exunny Bnepsble onucaiu B 1792 rogy, omimO0YHO MPUYUCIUB K MypaBbeIaMm.

3) IlepByto exunHy 0OHapYXUIU B MypaBeHHUKE, I'71e OHA CBOUM JJIMHHBIM JIUIIKUM SI3bIKOM, BBITSI-
ruBaroIuMcst Ha 18 cM U3 y3Ko0il BBITSHYTOM MOpP/BI, JIOBHJIA MypaBbEB.

4) IlepenHue namnsl €XUIHBl YKOPOUEHBI, HAJIbIbl CHA0KEHBI MOLITHBIMU INIOCKUMH KOTTSIMH, IPUCIIO-
COOJICHHBIMU JIJIS1 pa3JiaMbIBaHUSI CTEHOK TEPMUTHUKOB U PBIThS 3€MJIH.

5) Exunna nepeMeraer sSilo U3 KI0aku B BBIBOJKOBYIO CYMKY, IJIe UMEIOTCSI MJICUHBIE KeJe3bl 0e3
COCKOB, TO3TOMY JIETEHBIIIN CIU3BIBAIOT MOJIOKO C IIEPCTH MAaTEPH.

6) IIpu onacHOCTH eXH/JHa CBOPAUMBAETCS B IIap, MPsiya )KUBOT U BBICTABIISAS HAPYKy KOJTFOUKH.

2.3. Kakue u3 nepeuncieHHbIX (HakTopoB okpyskaromei cpeapl HE oTHOCATCS K aHTpONOreHHbIM?
Bribepute Tpu BepHBIX MPU3HAKA U3 IECTH U 3aMUIINTE IU(PBHI, TOA KOTOPHIMU OHH YKa3aHBI.

1) Temniepatypa Bo3ayxa

2) 3arpsi3HeHUe MapHUKOBBIMU Ta3aMu

3) HaMuue HenepepadaThIBAEMOr0 Mycopa

4) Hanuuue A0POrH

5) OCBEIIEHHOCTH

6) KOHLIEHTpAIHs KHCIOpoIa

2.4. BeiOepute opraHu3Mbl, OTHOCSIIIMECS K peAylLieHTaM (BbIOepUTE TPU BEPHBIX OTBETA)

1) 6akTepuy rHUEHUS

2) rpubsl

3) xKi1yOeHbKOBBIE OAKTEPHH

4) mpecHOBO/IHbIE pAuKU

5) 6akrepun-canpoduTel

6) Maiickue )KyKH

2.5. YkaxuTte mpU3HaKU arpoleHos3a (Belioepure Tpyu BEPHBIX OTBETA)
1) ycroitunBasi, caMOperyIHpyOIIAscs CUCTeMa
2) UMeeT XOPOIlI0 Pa3BETBIEHHbIE CETU TUTAHUS
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3) xapaktepusyercsi OOJIbIIUM BUAOBBIM Pa3HOOOpa3ueM

4) HyXJaeTcsl B IOMOJHUTENbHBIX UCTOYHUKAX SHEPTUU

5) B HEM HE3aMKHYTBIN KPYTOBOPOT BELIECTB

6) B cCTeMe CHUXKEHa CIIOCOOHOCTh K CAaMOPETYJISLUN

Yacrs 3.

3.1. YcTaHOBHUTE COOTBETCTBHE MEXK]Y XapaKTEPUCTUKON €CTECTBEHHOTO 0TOOpa U ero popmoit
XAPAKTEPUCTHUKA OTEOPA ®OPMA OTBOPA

A) oTOMpaeT HOBbBIE MPU3HAKU B U3MEHSIOLIUXCS YCIOBUAX cpeibl 1) NBIKYIIUN

b) uzmeHser yactoTy BCTpeuaeMOCTH MTpU3HAKa 2) cTabunu3upyomun
B) coxpansier cpeiHee 3HaUEHHE ITPU3HAKA

I') neiicTByeT B OTHOCUTEIHHO MOCTOSHHBIX YCIOBHIX CPEJIbI

J1) 3aKpernisieT HOBYI0 HOpMY peakLuu

E) nonro coxpansier reHOTUIIbI U (heHOTUIIBI 0COOEH B MOMYJISIIMN HEU3MEHHBIMU

3.2. YcTaHOBUTE COOTBETCTBHE MEXKY MPUMEPOM U (haKTOPOM aHTPOMOTeHE3a, ISl KOTOPOrO OH

XapakTepeH.
[TPUMEP O®AKTOP AHTPOITIOI'EHE3A
A) TpynoBasi A€SITEIbHOCTD 1) Guosornveckuii
b) aGcTpakTHOE MBIIIITIEHUE 2) conuanbHbIN

B) uzosnsmms

I') MmyTaninoHHas U3MEHYUBOCTh

J1) IOy ISMOHHBIE BOJIHbI

E) BrOpast curHasipHas cuctema

3.3. YcTaHOBUTE COOTBETCTBUE MEXK/y HAIIPABICHUSMH JBOJIOLMK cHcTeMaTnieckux rpymmn — (1)
buonoruueckuii nporpecc 1160 (2) buonoruueckuii perpecc — M UX MNpU3HAKaMU.
A) MHoroo06pa3ue BUI0B.

b) Orpanunuennslii apeai.

B) HeGoupiioe unciio BUIOB.

I') llupokue 3KOIOrN4YECKHe aJanTalkH.

J1) Iupokwuii apeai.

E) YMenbiienue yncna nomymasuil.

3.4. YcTaHOBHTE COOTBETCTBHE MEX/y YPOBHIMU OpraHU3alK *KHUBOro (OnoneHotnueckui (1) mmm
o6uocepHbli (2)) 1 UX XapaKTEPUCTUKAMU U SIBICHUSAMHU, IPOUCXOASIINMHU Ha 3TUX YPOBHSIX.

A) mporecchl 0XBaThIBAIOT BCIO IUIAHETY

b) cumbuo3

B) mexBunoBas 0oprba 3a CyliecTBOBaHHE

I') nepenava sHEPrUM OT IPOAYLIEHTOB KOHCYMEHTaM

J1) ucriapeHue BoJIbl

E) cykneccus (cMmeHa mpUpOIHBIX COOOIIECTB)

3.5. YcraHOBHTE COOTBETCTBHE MEX/1Y IMPUPOIHBIM 00pa30BaHUEM M BelleCTBOM Ouocdeps! coriac-
Ho knaccuduxanuu B. U. Bepnaackoro.

[MPUPOAHOE OFPA3OBAHUE BEIIECTBO BUOCDEPHI
A) pe4Holi IECOK 1) kocHOE
b) ropnas nmopona 2) XKUBOE
B) mopckoit mi 3) 6uokocHoe
I') nousa

J1) KoJIOHMSI KOpaJUIOB
E) nnecueBsie rpuobI

Yacrs 4. [IpounTaiite TEKCT

[To BHemrHeMy BUJy TYTOBBIN LIEIKONPSAI — HEB3payHas 6a004Ka ¢ TOJCTHIM, CUIIBHO BOJIOCHCTBIM
TEJIOM U OeJIbIMU KPbUIbSIMU, JOCTUTAIOIIKMMU B pa3maxe 4—6 cM. HecMoTps Ha Hanuuue KpblibeB, 6a004YKn
B pe3yJibTaTe 0JI0MAlTHUBAHUS YTPATHIIN CIIOCOOHOCTH JieTaTh. PoanHa menkonpsiaa, mo Bcel BEpOsSTHO-
cty, Knraii, oTkyza, BMECTE C TyTOBBIM JI€PEBOM, OH PACIpPOCTPAHUIICA HA CEBEpP W HA IOT, HO B JUKOU
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IIpUpOJE HE BeTpeuaeTcs, pa3Boiat ero B FOxxHoit EBpone, Cpenneit Azun, Ha KaBkase u B Jpyrux peru-
oHax. ['yceHuIpl TUTAIOTCS TOJIBKO JIMCTBIMHU TYTOBOTO AepeBa. [IoaTOMy pacnpocTpaHeHue IENKOBOI-
CTBa CBSI3aHO C MECTaMU MPOU3PACTAHUS TyTOBOTO JIepeBa (LLIEIKOBHIIBI).

Kakue xkpurepus Buaa onucansl B TeKCTe? OTBET MOSCHUTE.

Yactp 5. HazoBuTe myTh 3BOIIONNH, N300paKEHHBIH HA pucyHke 1udpoii 1. K yemy npusogut
JAHHBIN IIyTh YBOJIIOLIUHU, IIPUBEIUTE HE MEHEE TPEX €ro IPUMEPOB.

o

Yactb 6. lcnions3ys conepxanue tekcra «llapazutusm, koonepanusi 1 CMMOMO3» U 3HAHUS IIKOJIb-
HOTO Kypca OUOJIOTHH, OTBETHTE Ha BOIIPOCHI.
1) Kakue u3aMeHeHus: B CTPOGHUU TeJla BOSHUKIIN B MPOIIECCE IBOIOINH Y Mapa3uTUYECKUX KUBOT-
HBIX?
2) Uto mapTHEPHI U3BJICKAIOT (ITOIYYarOT) U3 OTHOIICHUH B CUMOMO03¢e?
3) B kakue OTHOIICHUSI MEXKy OpraHU3MaMH B TIPOIIECCE IBOTIOIIUU MOXKET IMEPEHTH mapa3uTu3M?
MMAPA3ZUTU3M, KOOIIEPAIIUS U CUMBHUO3

Mexy opraHu3MaMu pa3HbIX BHJIOB, COCTABIISIONIUMU Ty WIA HHYIO SKOCHCTEMY, CKIIAIBIBAFOTCS
B3alMOBpEHbIE, B3AUMOBBITOJIHBIE, BBITOIHBIC JJIsl OHON M HEBBITOJHBIC WM Oe3pa3IMyHbIe I APYTroi
CTOPOHEI U IpyTHe, O0Jiee TOHKHE, B3AUMOOTHOIIICHUS.

Opnoit 3 GopM MOJIE3HO-BPEAHBIX OMOTUYECKUX B3aUMOOTHOIIIEHUI MEX 1y OpraHU3MaMH SIBIIsIET-
Csl Mapa3uTU3M, KOTJa OJIMH BU — MTAPa3UT — UCIIOIB3YET IPYTol — X03MHA — B KAUECTBE CPE/Ibl OOMTAHHUS
Y UCTOYHHKA MHILU, HAHOCS €MY Bpes.

Opranu3MbI-Iapa3uThl B MPOIECCE IBOJIONUN BBIPAOOTATN MPUCTIOCOOJICHUS K TTapa3suTHICCKOMY
o0pa3y ku3Hu. Hanpumep, MHOTHE BUJIBI 00JIaAAI0T OpraHaMu IPUKPETIICHHUS — TPUCOCKAaMU, KPIOYOYKa-
MU, IIAITHKAMU — ¥ UMEIOT BBICOKYIO TUIOJJOBUTOCTE. B mporiecce mapa3uTudeckoro oopasa KU3HU HEKO-
TOpBIE Mapa3uThl yTPATHIIN PsAJl OPTaHOB WU pHOOpenu Oosee mpocToe ux crpoenue. Hanpumep, y napa-
3UTHYECKUX IJIOCKHUX YEPBEH, )KUBYIINX BO BHYTPECHHUX OPTaHAaX MO3BOHOYHBIX JKUBOTHBIX, IIJIOXO PAa3BH-
ThI OpraHbl YyBCTB U HEPBHAS CHCTEMA, a Y HEKOTOPBIX YepBei-Mapa3uToB OTCYTCTBYIOT OPTraHbI MHIIEBa-
peHwus.

OTHoOILIIEHUS MKy MTapa3uTOM U XO35IMHOM MOTYMHEHBI ONpeaenEéHHBIM 3aKoHOMepHOCTsIM. [Tapa-
3UTHI IPUHUMAIOT Y9aCTUE B PETYJISAINN YUCICHHOCTH X035€B, TEM CaMbIM oOecIieurBas ICHCTBUE ecTe-
CTBEHHOT0 0TOOpa. HeraTuBHBIE OTHOIIEHUS MEXKIY MAPa3UTOM U XO3IMHOM B IIPOIECCE IBOJIOIIMHA MOTYT
MepeUTH B HEUTpaIbHBIE. B 3TOM cilydae mpenMyIecTBO Cper Mapa3uToB MOTYYaroT T€ BUJIbI, KOTOPHIC
CHOCOOHBI IITUTENFHO HUCIIONB30BaTh OpPraHU3M XO3SHMHA, HE MPUBOJA ero K rudenu. B cBoro ouepens, B
MpoIecce eCTECTBEHHOTO 0TOOpa PacTET COMPOTHBIIIEMOCTh OpPraHU3Ma X035IHA ITapa3iTaM, B pe3yIbTare
4Yero MPUHOCUMBIN UMH BpPEJ] CTAHOBUTCS MEHEE OIIYTHMBIM.

B nipupoaHbIX co00IIIecTBaX BCTPEUYaeTCsl M B3aHMOBBITOJTHOE COXUTEIECTBO. OHO IMTOCTPOCHO, KaK
MIPaBUJIO, HA TTUIIIEBHIX U MPOCTPAHCTBEHHBIX CBA3SX, KOTJA Ba MK O0Jee BUIOB OPraHU3MOB COBMECTHO
HCIIOJIB3YIOT JIJIS CBOCH JKU3HEICATEIbHOCTH Pa3IMdHbIC PECYPChI cpeibl. B3anMOBBITOTHBIC CBSI3H BO3HU-
KaroT B IIPOIECCE IBOIIIOIMH HA OCHOBE MPEAIIECTBYIONIETO Mapa3uTu3Ma WK Jpyrux GopM OMOTHUECKUX
B3aMMOOTHOIICHHUH. CTEIIeHh B3aHMOBBITOJTHOTO COXKUTEIIBCTBA MEXKIY OpraHU3MaMHU ObIBACT Pa3THIHON
— OT BpEMEHHBIX KOHTAKTOB (KOOTIEPAIIHs) 10 TAKOT'O COCTOSIHHSI, KOT1a MPUCYTCTBUE MapTHEPA CTAHOBUT-
cs1 00s13aTEIBHBIM YCIIOBUEM KU3HU KaXKJIOTO U3 HUX (CUMOMO3).

Koomneparus Habm0aeTCS MEXKAY PAKOM-OTIICTHBHIKOM U aKTUHUEH, TIPUKPEMUBIIEHCS K ero yoe-
KHITY — PAKOBUHE, OCTABIICHCS OT MOJUTFOCKA. Pak MepeHOCUT aKTHHUIO U TIOJIKAPMITMBACT €€ OCTaTKaMH
MIUIIH, & OHA 3aIUIIAET €T0 CTPEKATEIHbHBIMU KIETKAMHU, KOTOPHIMU BOOPYKEHBI €€ IIymalbIia.

[Tpumep cuMOMO3a — B3aMMOOTHOIICHUS MKy JIEPEBBSIMU Jieca U IUIAIIOYHBIMU TpUOaMH — TIOI-
OepeszoBukamu, OenpiMu U Jp. [1InsmoyHbie rpuObl OMJIETAIOT HUTSIMHU TPUOHUIIBI KOPHH JepEBbEB U Ola-
rojapst 00pa3yromeics Mpru STOM MHUKOPHU3€ MTOJIYYal0T U3 PACTCHUI OpraHWYeCKue BelecTBa. MUkopu3a



YCHUIIUBACT CIIOCOOHOCTH KOPHCBBIX CUCTEM ACPCBLEB K BCACBIBAHWIO BOABI U3 IOYBBI. KpOMe TOro, ACPCBbA
MMOJIy4aroT TP MOMOIITY MUKOPHU3BI OT NUIAIIOYHBIX rpI/I6OB HeO6XOI[I/IMI>Ie MHHCPAJIbHBIC BEIICCTBA.

Cucrema oleHMBAHUSA UTOTOBOI KOHTPOJbLHOH PadoThI 110 OHOJIOT UM

Bapuanr 1.
Yacts 1.
1.1. 1.2. 1.3. 1.4. 1.5.
2 4 1 2 1
Yacte 2 u 3.
2.1. 34 3.1. 122112
2.2. 345 3.2. 112221
2.3. 234 3.3. 122121
2.4, 125 3.4. 122112
2.5. 345 3.5. 212123

Copep:xaHuie BEpHOTO OTBETA M YKa3aHUsI K OLICHUBAHUIO 3a/1aHUs YacTeil 4 - 6 (10MyCcKaloTCs HHbIE
(hOpMYJIMPOBKH OTBETA, HE HCKAKAIOIIUE €T0 CMBICIIA)

4.IlosicHenue.

1) Mopdonornyeckuii kKpurepuii — pasmepsl Tena. nuna (20 cM) akyJibl, HATHYME Ha KOXKe OeIIbIX
TSATEH.

2) DKOJIOTUYECKUN KPUTEPUN — MUTAETCA IJTAHKTOHAMH.

3) OU3HOIOTHYECKHI KPUTEPUN — KUTOBAs aKyja >KHBOPOJIALIAS: POXKIACT )KUBBIX aKyJISIT; OILIO-
JNIOTBOPEHUE Y HEE BHYTPEHHEE.

S.IlosicHeHue.

1) Ha pucynke udpoii 1 o6o3naueHa cxema apomopdo3sa (aporeresa).

2) Apomopdo3 — MPOrpecCUBHOE IBOITIOLHUOHHOE MU3MEHEHHE CTPOCHUS, MPHUBOJIALIEE K 00IIeMy
MOBBIIICHUIO YPOBHS OPTaHU3AIH OPTaHU3MOB. (WIH, Apomopgho3 — 3mo pacuiuperue HcusHeHHbIX YCl0-
UL, CBA3AHHOE C YCILONCHEHUEM OP2AHUZAYUU U NOBIUECHUEM HCUZHEOESIMENbHOCMIL).

3) [Ipumep apomopdo3a y MIEKOITUTAIOIINX:

— BO3HHMKHOBEHHE U Pa3BUTHE IEPCTHOTO MOKPOBA;

— YKUBOPOXKJIEHUE U 3a00Ta O IOTOMCTBE;

— pa3BUTHE KOPHI TOJIOBHOT'O MO3Ta;

— muddepeHIpoBKa 3y00B.

6.IlosicHeHue.

[IpaBuiIbHBIN OTBET OMHKEH COACPKATH CIEAYIOIINE SJIEMEHTHI:

1) MexBu0Basi KOHKYPEHIIMSI YaCTO HOCUT Oosiee MATKUIl XapakTep, 4YeM BHYTPHUBHUAOBAs, TaK KaK
y 0co0€eil pa3HbIX BUJIOB MOTYT OBITh CX0XHE NOTPEOHOCTH, @ HE OJIMHAKOBBIE (KaK y 0co0el 0HOTr0 BUIA).

2) B xoonepanuu opraHu3Mbl CO31al0T BpEMEHHbIE 00bEAMHEHUS I JOCTH)KEHUS CBOUX Iienei, a
B CUMOMO03€ — MOCTOSIHHBIE.

3) IonoxurenbHOE: 1epeBbs MOMYYaOT OT LUIAINOYHBIX TPHOOB MUHEPATIbHBIE BEILIECTBA, YCUIHBA-
€TCsl BCaChIBaHUE BOJIbI U3 TIOYBHI.

1)OTtBet BKiIIOUAET B ceOsl BCe Ha3BaHHBIE BBIIIE HJIEMEHTHI, HE COJIEPKUT OMOJIOTHYECKUX OLIMOOK
(3 6amnna)

2)OTBeT BKIOYaeT B ceOs J1Ba U3 Ha3BAaHHBIX BBILIE HJIEMEHTOB U HE COAEPKUT OMOIOIMYECKHX
omn6ok, MJIN oTBeT BKiItOYaeT B ceOsl TPU HA3BAHHBIX BBIIIE 3JIEMEHTA, HO COACPKHUT OMOJIIOrHMYECKUE
omuOku (2 6amna)

3)OtBeT BKIIOYaeT B ceOS TOJBKO OJIMH W3 HAa3BAaHHBIX BHINIE DJIEMEHTOB M HE COJICPXKUT
o6uosiornyeckux omuodok, MJIM oTeeT BKItOYaeT B ce0s 1Ba U3 HA3BAaHHBIX BBIIIE 3JIEMEHTOB, HO COJIEPIKUT
ounonornueckue ommoku (1 6amr)

4)OTtBeT HenpaBUIIbHBIHN

5)MaxkcumanbHbli 6amt 3

Cucrema OLleHUBAHUS KOMILJIEKCHOI KOHTPOJILHOI padoThl 10 6M0JI0THH
Bapuanrt 2.



Yacte 1.

1.1. 1.2. 1.3. 1.4. 1.5.
2 2 1 2 3
Yactp 2 u 3.
2.1. 34 3.1 112221
2.2. 345 3.2, 221112
2.3. 156 3.3. 122112
2.4, 125 3.4, 211221
2.5. 456 3.5. 213322

ConeprkaHue BEpHOTO OTBETA U YKa3aHHUS K OLCHUBAHUIO 3a/1aHUS YacTei 4 - 6 (10mycKaloTCs HHbIE
(hOpMYJIUPOBKHU OTBETA, HE UCKAKAIOIIUE €TO0 CMBICIIA)

4.IlosicHenust

B TekcTBI onucansl cienyromue KpUTepun BUa:

1) Mopdonornueckuii Kputepuii (ONMUCHIBAETCSI BHEIITHEE CTPOCHHME): «... TOJCTass 6abouka ¢ Oerno-
BaThIMH KPBUIbSIMH;, HATUYHUE KPBLUTHEBY.

2) DKoNnorn4ecKuil KpuTepHil (roBOpUTCs, 4YeM nuraeTcs: «['yCeHuIbl menKonpsiaa MuTatoTCs TOb-
KO JIUCTHSIMH TYTOBOTO JIEPEBA...»

3) leorpaduueckuii kputepuii (ykaspiBaeTcs apeai: «... poauHa — Kuraii; 370 HacekoMoe pa3BoasT
B IOxHoit EBpornie, Cpenneit Azun, Ha KaBkaze u B Apyrux peruoHax»).

S.IlosicHeHust

1) Mnnoaganramys - 0THO M3 TJIaBHBIX HANIPABICHUI 3BOIOINH, TPH KOTOPOM Y OPTaHHU3MOB Pa3BH-
BalOTCS MPUCTIOCOOIEHUS K ONPEACICHHBIM, YACTHBIM YCIOBUSM CPEJIbI.

2) Bo3HHKAIOT YaCTHBIE H3MEHEHUS CTPOCHUS M (PYHKIMI OPraHOB MIPU COXPAHEHUH B LIEJIOM YPOBHS
OpraHu3aIiy MPEAKOBBIX POpM.

3) [Ipumep narnoaganTanuu:

- 3T0 (OPMHUPOBAHKE PA3HOOOPA3HOUN (POPMEBI TENIa Y PHIO;

- IPUCIIOCOOJICHHE IIBETKA K ONMBIJICHUIO ITYETIaMHU, HITH BETPOM;

- MOSIBJICHHE JTAaCTOOOPa3HOI KOHEYHOCTH y KHTOB.

6.IMosicHenue.

[TpaBUIBHBIN TOKEH COAEPKATh CIEAYIOLINE HIEMEHTHI:

1) Opranu3Mbl-apa3uThl B MPOIECCE IBOJIOLNN BBIPAOOTAIN IPUCTIOCOOIEHUS K Tapa3UTUYECKOMY
o0pa3y xwu3Hu. Hanpumep, MHOTHE BHUJIBI 00J1a/1al0T OPTaHaMU MPUKPETUICHUS — MPUCOCKaAMH, KPIOY0Y-
KaMH, ITUIAKaMHA — ¥ IMEIOT BBICOKYIO TUIOZOBUTOCTB. B mporecce mapazuTiHaeckoro oopasa Ku3HU He-
KOTOpBIE MapasuThl YTPATUIIN PsJI OPraHOB WM MpHoOpenu Gonee mpoctoe ux crpoeHue. Hampumep, y
Mapa3suTUIECKUX MJIOCKUAX YepBeH, KUBYIIMX BO BHYTPEHHUX OpPraHax MO3BOHOYHBIX JKHBOTHBIX, IJIOXO
Pa3BUTHI OpPraHbl YyBCTB U HEPBHAS CHCTEMA, a Y HEKOTOPBIX YepBEii-Mapa3uToB OTCYTCTBYIOT OPTaHbI MU~
1IeBapeHusl.

2) ITonp3y B BUjE JOMOJHUTEIBHOMN MU U PECYPCOB OKPYIKAIOIIUX UX CPEJIbI.

3) HeratuBHbIe OTHOLICHHS MEKAY ITAPa3UTOM U XO3UHOM B IIPOIIECCE SBOIOINU MOTYT MEPEHTH B
HEUTpaJbHBIC.

1)OtBeT BK/IIOYAET B ce0sl BCE HA3BAHHBIE BBIILE 3JIEMEHTHI, HE COJAEPKUT OMOJIOTUYECKUX OIIMOOK
(3 6amna)

2)OTBeT BKIIIOYAeT B ceOs /1Ba M3 HA3BAaHHBIX BBINIEC DJIEMEHTOB W HE COJACPKUT OMOIOTHMYECKHX
omn6ok, MJIN otBer BKiItoyaeT B ceOsl TPH HAa3BAHHBIX BBILIE JIEMEHTA, HO COJNEPKUT OMOJIOTHUYECKHUE
omuOku (2 6ana)

3)OtBer BKJIIOYaeT B ce0sl TONBKO OJWMH M3 HA3BAaHHBIX BBHIIIE AJIEMEHTOB U HE COIEPKUT
ononorndeckux ommodok, MJIN oTBeT BKITIOYaeT B ce0sl 1Ba U3 HA3BaHHBIX BBIIIE JIEMEHTOB, HO COJIEPIKUT
ounonorudeckue omuoku (1 6amm)

4)OtBeT HenpaBWIbHBIHN 0

5)MaxkcuManbHbIN Oamt 3

11 kiaace



BxoaHnast KOHTpoJIbHAsA padoTa

KonrtponbHast paboTa B JByX BapuaHTax COCTaBJIEHA B BUJI€ TECTOBBIX 33JaHUN, COOTBETCTBYIOLINX
TeMaM, uzydaembiM B 10 kiiacce: - OMOJIOTHSA KaK HAayKa; - CTPYKTYPHO-(YHKIIMOHATIbHAS OpraHU3aIus
OpPraHM3MOB; - pPa3MHOKEHUE M WHJIWBHUIYaJIbHOE pa3BUTHE OPraHU3MOB; - HACJIEICTBEHHOCTb H
M3MEHUYUBOCTh OPraHu3MOB. B TecTax mpeacraBiieHbl pa3Ho00pa3Hble 32 IaHHUS 10 TeEMAM:

Yactpb A comepxut 12 3aganuii ¢ BEIOOPOM OJJHOTO BEPHOTO OTBETA U3 YETHIPEX 0a30BOT0 ypOBHS
cnoxuoctH (1 3amanue-1 6amn).

Yacte B comepxutr 3 3amaHusi ¢ BBIOOPOM HECKOJBKHMX BEPHBIX OTBETOB, HA YCTAHOBJICHHE
COOTBETCTBHS U ONPEACIICHHE MOCIEA0BATEILHOCTH OMOIOTMYECKHX OOBEKTOB, MPOLIECCOB M SIBICHUM.
OTu 3a7aHKsl MOBBIILIEHHOTO YPOBHSA ci0xHOoCTH (1 3amanue-2 6anna).

B1 u B2 - ymeHue ycraHaBImuBaTh COOTBETCTBUE;

B3 - ymeHue npoBouTh MHOXKECTBEHHBIN BHIOOD;

Ha BrinonHeHue tecta pekoMeH1yeTcsl BbIAEINUTh 20 MUHYT.

DJIeMEHTBI COJePKAHUSA.
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1 buonorus kak Hayka. Metonbl | OOBSCHATH POJIb OMOJOTHH KaK HAYKH U €€
W3YUYEHUs KUBOU TIPUPOJIBI. HaIpaBJIeHUMN, 3HAYUMOCTH OMOJIOTUYECKUX B |1
OTKPBITHH.
2 Kiterounas reopusi. OOBbsicHEHHE POJIM KIIETOUYHOI TeOpUHU B b |1
3 MHuoroo6pasue KJIeTOK. (bOopMUPOBAHUU €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. Beinenenne npu3HakoB b |1
KQXKJIOTO TUIIA KJIETOK KUBOW IPUPOIBI.
4 XUMHYECKHH COCTaB KIETKH. [IpuBeaeHne 10Ka3aTebCTB B3aUMOCBSI3H b |1
5 CrpoeHue KIeTKH. CTpOEHUS ¥ PYHKIIHIA BEIIECTB U CTPYKTYP
KJIETKH 1
6 OOMeH BelecTB U O6ocHoBanme crienuGUUecKux 0coOeHHOCTEN b |1
7 IIpEeBpaIleHUE SHEPTUH. IIPOLIECCOB Nepeayul HacleACTBEHHON
['enernyeckas uHGopmalus B | uH(MOpMALIUN 1
kieTke. Jlenenne KIeTku
8 Opranu3MeHHbIH YPOBEHb Brigenenue ocobeHHOCTEH MTPOIIECCOB b |1
9 ’KUBOTO, TIPOIIECCHI YKU3HEACSITEIIBHOCTA OPTaHU3MOB B |1
10 |KUBHCIESITENBbHOCTH B 11
11 b |1
12 b |1
13 | KneTtouHslid, OpraHU3MEHHBIN | AHAJIN3, CpaBHEHHE U 0000IIEHUE 110 I (2
14 |ypOBHM OpPraHM3allU{ KUBOTO  |KJIETOYHOMY U OPraHU3MEHHOMY YPOBHSM m |2
15 OpTraHu3aIH >KHBOTO o 12
Kpurepun oueHuBanus
«5» 86% - 100% (16 - 18 GamioB)
«¥» 66% -85% (12 - 15 GamoB)
«3» 51%-65% (9 - 11 6amnoB)
BJIAHK OTBETOB BxonHoii KOHTpoJIbHOM padoTsl (1 BapuaHT)
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13.
A b B T i 14
1 1 2 2 1
15. 1 2 5
1 BapuanT
1. KuBsble Tena B OTIMYKE OT HEKUBBIX
1) BocripousBoasr cede mogo0HbIX 3) Y4acTByIOT B KpyrOBOPOTE BEIIIECTB
2) IlepenBuratorcsi B IpOCTPAHCTBE 4) Pa3pymatoTcst 1o BIUSHUEM CPEbI

2. Kakoe yTBepaeHHnEe OTHOCUTCA K KJICTOYHOH TeOpHH
1) B saapax KI€TOK pacnosoKeHbl XpOMOCOMBI
2) Knetku Bcex OpraHu3MOB UMEIOT CXOJIHOE CTPOECHUE
3) ComaTtnueckue KJIETKH JIEIATCS MUTO30M
4) Bce sykapuoTuyeckue KJIeTKH UMEIOT S11po
3. bakrepuanbHbIE KIETKH, B OTIMYHE OT KIETOK JKUBOTHBIX, pactenuii u rpudos HE UMEIOT

1) Pu6ocomsr 3) [Ina3zmaruueckoil MeMOpaHbI
2) LuToria3Mbl 4) O60cobIeHHOTO sIpa

4. benok — 3T0 NoIUMEpP, MOHOMEPAMU KOTOPOTO SIBIISIOTCS

1) Hyxkneorumasl 3) ['moxo3a

2) AMHHOKHCJIOTBI 4) )KupHble KHCIIOTBI

5. JIBymeMOpaHHBII OpraHON]| KIETKH —

1) Xnopomaact 3) Kommiekc Nonbmku

2) Pubocoma 4) DHporUIa3MaTu4ecKas CeTb
6. HcxonHnble BemiecTBa Aisi (POTOCHHTE3A — 3TO

1) Bona u kuciaopon 3) Boxna u caxaposa

2) Bopa u yriuekuciblii ras 4)YTIIeKHUCIbINA ra3 ¥ KUCIOPO/]
7. Cunrtes nonunentuaHou nenu Ha matpuiie ”PHK — sto

1) Penaryparus 3) Tpancmsiuus

2) Pennukanus 4) Tpanckpunuus

8. K mpokapuoram oTHOCSTCS

1) poxoxu 3) IInecueBbIe TPUOBI

2) Bupycsr 4) XKenezobakrepuu

9. OO0pazoBaHHe HOBOTO OpraHU3Ma, KaK MPaBHIIO, IIPOUCXOANT IPU YIACTUH JIBYX POAUTEIHCKAX
0c00eii — 3TO pa3MHOKEHHE

1) BereratuBHoe 3) Becmonoe

2) Cnopamu 4) ITomoBoe

10. CoBOKYITHOCTB BCEX BHEUTHHX IPU3HAKOB OPTaHU3Ma —
1) Tenodona 3) ®enotun

2) Tenorumn 4) denokonuu

11. Tlpu ckpeuBaHUK THOPUAOB, PA3THYAIOIIMXCS IO IBYM ITapaM MPU3HAKOB, (POPMUPYIOTCS
4eThIpe (PEHOTHITNIECKHUX KJIAcCa MOTOMKOB B OTHOIIICHUH
9:3:3:1 — 3T0 MposIBICHNE 3aKOHA

1) He3aBucumoro HaciaeI0BaHUS 3) CueruieHHOTO Hacle0BaHUs

2) JloMUHUpOBaHHS 4) Pacmierienus

12. B cenexuuu pH CKpEIMBAHWH YUCTHIX JTUHUN MEXKTY COO0M HAOIIOaeTCs ABICHHUE
1) Tomummonaus 3) I'ereposuca

2) MexBHIOBOTO CKPEIIUBAHHS 4) Bnu3KOpOJICTBEHHOTO CKPEUIMBaHUS

13. YcraHoBUTE COOTBETCTBHE MEX]y XapaKTEPUCTUKOM Mpoliecca U CriocoOoM JIeJIeHHsI KIETKH,
KOTOpPBIN OHA WLTKOCTPUPYET.



XAPAKTEPUCTHUKA CIIOCOb

A) O6pazoBaHuUe MOJIOBBIX KJIETOK Y dKUBOTHBIX JAEJIEHN A

Bb) Obecnieuenne pocta OpraHu3MoB 1) Meiio3

B) CoxpaHeHue HACHTHYHOCTH HACIIEICTBEHHOM 2) Muro3
uHpopMaun

I') OGpa3oBaHue rarIOWIHBIX CIIOP paCTEHUM
1) 3meHnenue coueTaHusi FTEHOB B XpOMOCOMAX

14. YcraHoBHUTE COOTBETCTBUE MEX]y OCOOEHHOCTHIO THUIA MUTAHUSI U TPYIIION OPraHU3MOB, IS
KOTOPOM 3TOT TUIT XapaKTEpeEH.

OCOBEHHOCTbD THUIIA TIMTAHUA ['PVYIIIIA

A) Vcnonp3ytoT 3HEPIUI0 OKUCICHUSI HEOPTaHUYECKUX OPI'’AHM3MOB
BEIIIECTB 1) Asrtorpodsr

B) Ilpeo6pasytoT conHeuyHyo 3HEpruto B suepruto ATD 2) Tereporpodsr

B) OcymectBnsioT npouecc ¢arounrosa

I') Ucnonb3ytoT roToBble OpraHUYECKUE BEIIeCTBA

1) CuHTE3upYyIOT OpraHuYecKue BEIIeCTBA U3

HEOPraHMYECKUX HA CBETY
15. KakoBbI MpUYMHBI KOMOMHATHBHON M3MEHUYUBOCTHU? (8b10epume mpu 8epubvlx omeema u3
wecmu)

1) KomOuHaIMs HErOMOJIOTHYHBIX XPOMOCOM B MeiH03€
2) CrnyuyaiiHOe couyeTaHHe TaMeT MPH OILUIOIOTBOPSHUHU
3) Tloteps OTaEIBHBIX HYKJICOTUIOB B FCHE
4) H3MmeHeHue yHCiia OTACIBHBIX XPOMOCOM
5) PexoMOuHAaIMs T€HOB B pe3yJIbTaTe KPOCCUHTOBEpA
6) KparHoe yBennueHHE YUcia XpPOMOCOM

2 BapuaHT
1. OpwuH U3 TIaBHBIX IPU3HAKOB JKUBBIX OPraHU3MOB —
1) JIBwxkeHwue 3) [IpeoOpazoBaHue BEMIECTB
2) OOwMmeH BelecTB 4) PocT, CONpOBOXKIAIONTHICS YBEITUUYECHHEM MaCCHI

2. Kakoe u3 monoxeHuil KIETOYHOH Teopuu ObIIO0 JonoaHeHo P. BupxoBbm?

1) Besikast kieTka MpOUCXOIUT OT JPYTOi KIETKH

2) KneTku Bcex OpraHu3MOB CXO/HBI MEKY COOOM MO CTPOEHUIO M XUMUYECKOMY COCTaBy
3) KnerouHoe cTpoeHue Bcex OpraHu3MOB CBHJIETENILCTBYET O €IMHCTBE MTPOUCXOKICHHUS
4) Bce opranu3Mbl COCTOAT U3 OJIMHAKOBBIX CTPYKTYPHBIX €IUHMIL — KJIETOK

3. IIpokapuoTnuekas KieTka, B OTJIMYME OT HYKapHOTHUECKOW, HE UMEET

1) Snpa 3) Luromna3msl

2) Tlna3matuveckoir MeMOpaHbI 4) PuGocomsl

4. CocraBHoii yacteio Hykineoruga PHK HE ABJISAETCA
1) Anenun 3) Jle3okcupubo3a

2) Ocrarok dochophoii kucnotel  4) Lluro3zun

5. HememOpaHHBII OpraHoi1 KJI€TKH — 3TO

1) JletikorutacTt 3) Komriekc INosbmku

2) Pubocoma 4) MuToxXoHIpHS

6. [IIpormecc cuHTE3a OPraHNYECKUX BEIIECTB U3 HEOPTAaHMUECKUX 33 CUET SHEPTUH OKUCIICHUS
HEOPraHMYECKUX BEIIECTB — 3TO

1) ®dorocunTes 3) XemocuHTE3

2) Merabomusm 4) uccumunsanust

7. TpaHCKpHUIIHS — 3TO IPOILECC

1) Perumkanuun JJHK 3) Hdenarypanuu O6enka
2) Cunre3 uPHK 4) Cunte3 Oenka

8. Opranusmsl, ciocoOHbIe (YHKIIMOHHMPOBATH TOJIBKO B KIIETKAaX JIPyroro OpraHu3Ma —
1) Bupych 3) dpoxoxu



2) bakrepun 4) JInmaliHUKH
9. HuauBHIyanbHOE pa3BUTHE OpraHU3Ma —

1) DOwmOpuorenes 3) OBorenes

2) Ownrorenes 4) dunorenes

10. IIpeoOnanarommii NpU3HAK, TPOSIBISIOUINICSA Y THOPUIOB ITOTOMCTBA, -
1) CueruieHHBIH 3) JloMUHAHTHBII

2) AunenbHbBIR 4) PerieccuBHbIN

11. Kakoe pacnieruieHue 1mo reHOTHITY HaOIoaeTCsl IPH HETIOJTHOM JIOMUHUPOBAHUH B
ckpemmBanun Aa X Aa?

1) 31 3)1:2:1

2) 1.1:1:1 4) 9:3:3:1

12. HoBoe coderanne T€HOB, KOTOPOE BO3HUKAET B XOJ€ MeH03a U OIJIOJJOTBOPCHHUSI, SIBIISTIOTCS
OCHOBO} U3MEHUYMBOCTHU

1) MoaudukaroHHON 3) KomOuHaTHBHOM

2) MyTaluoHHOM 4) GeHOTUTTNYECKOT

13. YcraHOBUTE COOTBETCTBHE MEXK]Yy XapaKTEPUCTUKON OOMEHA U €ro BUIOM.
XAPAKTEPUCTUKA OBEMEHA B/ OBMEHA
1) CunTe3 MOMMEPOB U3 MOHOMEPOB 1. IInactuueckuit
2) Penynnukanusa JJTHK 2. DHepreTU4ecKui

3) ®ochopunupoBaHue TIOKO3BI
4) Cunre3 monekyisl ATO
5) Okucienre OpraHnuecKux BEIIeCTB
14. YcraHOBUTE COOTBETCTBUE MEXYy TUIIOM 3aPOABIIIEBOrO JUCTKA JKUBOTHOTO U OpraHAMH,
KOTOPBIE U3 HEro JOPMHUPYIOTCSI.

TKAHU U OPI"AHbBI TUIT 3APO/IBILIEBOI'O JIMCTKA
1) ITpon3BogHBIE KOKH — HOT'TH, BOJIOCHI 1. OxTonepma
2) MpImiedHasi TKaHb 2. Me3onepma
3) IlonoBsle xene3bt 3. DHTOZIEpMA

4) IToxenynouHas xemes3a
5) AnbBeobl
6) Oprassl 4yBCTB
15. TIpokapuoTHUYECKHE KIETKH OTIMYAIOTCS OT 3YKapUOTHUYCKHUX (8blOepume mpu 8epHuIX Omeema
u3 wecmu)
1) Hanuumrem pudocom
2) Hanwuuem JIHK
3) OrtcyrcTBHEM MEMOPaHHBIX OPTaHOM/IOB
4) HanuuneM HyKJICOTH/IA
5) Hanmuuuem konbiiesoit JTHK
6) Hamuuuem miazmMaTudeckoit MeMOpaHsbI

KommniekcHast KOHTpoJIbHasi paboTa

Conepxanue npegnaraeMbix KM He BBIXOAUT 3a Mpeesibl Kypca OMOJIOrMH CpeTHEH MIKOJIbI U He
3aBHCHT OT TOTO, 110 KaKoi paboueil mporpamme 1 yueOHUKY BEAETCS MpenoaBaHue.

PaGota coctouTt U3 Tp€x yactei:

1 gacte comepxuT 15 3amaHuil ¢ BBIOOPOM OAHOTO BEPHOI'O OTBETA M3 UEThIpeX 0a30BOr0 ypOBHS
cnoxxaoctH (1 3aganue 1 6amn).

2 4acTh COIEPXKUT 3 3ajJaHusl C BBIOOPOM HECKOJBKHX BEpPHBIX OTBETOB, Ha YCTAaHOBIIEHHE
COOTBETCTBHS U OTpENIEIEHUE TMOCIEI0BATEIbHOCTH OMOJIOIMYECKMX OOBEKTOB, MPOLECCOB U SBICHUH.
OTu 3a7aHKsl TOBBIIIEHHOTO YPOBHS cioxHocTH (1 3amanue 2 6anna).

19-20 ycTaHOBUTE COOTBETCTBHE MEXAY IPU3HAKAMHU HYKJIEHHOBBIX KUCJIOT U UX BHJIOB

21 ompenenuTe MOCIEI0BATEILHOCTH TAIOB PA0OTHI IO BHIBEICHUIO HOBBIX TTOPOJI JKUBOTHBIX

22 BBIOODP TPEX BEpHBIX OTBETA U3 IIECTH MPEIOKEHHBIX

23 npaBuiIbHAS MOCIEA0BATEIBHOCTD PACIIOI0KEHUS



24 HaliuTe OMMOKU B MPUBEACHHOM TEKCTE, YKAXKHUTE HOMEpa MPEUIOKECHUN, B KOTOPBIX OHU
clesIaHbl, OOBICHUTE HX.
3 4YacThb COJEPKHUT 3aJlaHUE C Pa3BEPHYTHIM OTBETOM WJIM pelIeHUE 3a/ayu. BbicOkuil ypoBeHb
cnoxxHoctH (1 3amanue 3 Gamna)
Pacnipenenenne 3agannii KM ¢ yueToM MakCHUManbHOTO IEPBUYHOTO Oalljia 3a BEITIOJHEHUE YacTen
aboThI:
Ne | Tun 3apanuin Yucio Makcumanbhblii | IIponieHT 0T MakCHMaIBHOTO
3aJaHuil | MepBUYHBINA Oa/l | mepBUYHOTrO Oaa /s 3adaHui
Ka)kJ10ro TUna I

1 | C Be1OOpOM OTBETA 18 18 55%

2 | C KpaTKiM OTBETOM 6 12 36%

3 | C pa3BepHYThIM OTBETOM 1 3 9%
UTOTO 26 33

Htorosas paboTa BKIIOYAET CIEAYIOIINE COAepKaTenbHble O0moku: «KieTrka — equHHUIa )KUBOTOY,
«Pa3MHOXeHHUE U pa3BUTHE OpraHu3mMa», « OCHOBBI T€HETUKH U celleKIum». VX conepikaHue HalpaBIeHO
Ha TPOBEPKY 3HAHHS OCHOBHBIX IOJIOKEHHI OMOJOTMUYECKHX 3aKOHOB, TEOPH; CTPOCHUS M MPHU3HAKOB
OMOJOTMYECKUX OOBEKTOB; CYIIHOCTH OWMOJOTMUECKHX TMPOLECCOB M  SBICHHM; BaKHEien
OMOJIOTUYECKOI TEPMUHOJIOTHH U CHMBOJIUKH.

[TepBsiii 6510k «KreTka - eAMHUIIA )KUBOT0» COACPIKUT 33aHUS, IPOBEPSIOLINE 3HAHUS O CTPOCHUU
u (QyHKIUSX KIETKH, €€ XMMHYECKOH OpraHu3alud, T€HEe M TEeHETHYECKOM Kone, MeTaboym3Me,
MHOTOOOpa3uu KIETOK, WX JCJIEHWU; YMEHHUS YCTaHABIMBATh B3aUMOCBSI3b CTPOCHUS U (PYHKIIHMA
OpPTaHOUJIOB KJIETKH, PAcIiO3HABATh U CPAaBHUBATH KJIETKU PAa3HBIX OPraHU3MOB, IPOILIECCHI, TPOTEKAOIIHE
B HUX, 3HAHUI O BUpYycax

Bropoii 650k «Pa3MHOMXkeHUE U pa3BUTHE OpraHU3May, KOHTPOJIUPYET YCBOEHUE 3HAHUI O BHUJAX
pa3sMHOKeHHUs (OECIIoIoe U TTOJIOBOE),  JEJICHHUE KIIETKU (MUTO3 U MEi03), 00pa30BaHKE MOJIOBBIX KIETOK
U OIUIOIOTBOPEHHUE, 3apOJIBIIICBOE W MOCTAIMOPHOHAILHOE PAa3BUTHE OPTraHU3MOB, OPTAHU3M KaK €IUHOE
enoe.

Tpetnii 610k «OCHOBBI TEHETHKH U CEIEKIIMN» KOHTPOJIUPYET YCBOCHNUE 3HAHUI O  T'E€HETHUKE KaK
HayKM O 3aKOHOMEPHOCTSX HAcClIeZICTBEHHOCTH M W3MEHUYMBOCTH OPraHM3MOB, BUAAX CKpPELIMBAHUS,
3aKOHOB MeHIensi, XpOMOCOMHAas TEOPHS HACTIeICTBEHHOCTH, TeHETHKA 10J1a; HaclieI0BaHHe, CIETNICHHOE
C TIOJIOM; BUJAaX M3MEHUYUBOCTH, HACJIEICTBEHHBIX OONIE3HAX YENOBEKa, UX MPUYMHAX U MPO(UIAKTUKE;
CENIEKIIUM OpPTaHM3MOB M OHOTEXHOJIOTHH; BBISBISIET YPOBEHb OBJAJEHUS YMEHHSIMHU CpPaBHUBAThH
Ouosiornyeckue OOBEKTHI, MPOLECCHI, SBICHUS; MPUMEHATh 3HAHUS OHOJIOTMYECKOW TEPMMHOJIOTUU U
CHMBOJIMKH TIPH PELICHUH 33/1a4 110 TeHETHKE.

Pacnpenenenue 3aganuii M0 OCHOBHBIM COJIepKaTeIbHbIM OJ0KaM pazjena «O01mas Onoaorus»:

Pacnpenenenue 3ananuii Komnuectso
Knetka - enuHuMIa )KUBOTO 13
Pa3mHOXeHUe 1 pa3BUTHE OpPTaHU3Ma 3

OCHOBBI TEHETUKH U CCIICKIIMHU 9

Htoro 25

B pabore, kpome TOro, mpeaycMaTpruBaeTCs IpOBEpKa psiia BUIOB OOMUX Y4EOHBIX U MPEAMETHBIX
YMeHI/Iﬁ u crocoboB )IGfICTBHI\/’IZ HCII0JIB30BaTh HAYUYHBIC MCETOJbI IMO3HAHUA; ONPCACIATH aACKBATHBLIC
CHOCOOBI pelieHus y4eOHBIX 3a/lad, UCCIIEOBATh HECIOXKHBIE MPAKTUYECKUE CUTYyallMH, OOBSCHSTH
OHOJIOTHYECKHE IponecCbl M ABJICHHA, YCTAHABJIMBATb B3aMMOCBA3H; pPACIIO3HABATb, OIPCACIIATH,
CpaBHHMBAaTh OHOJOTMYECKHE OOBEKTHI, TPOIECCHl U SBJICHHS; aHAIM3UPOBAaTh M  OILICHUBATH
6I/IOJ'IOFI/I‘IeCKy}0 I/IH(l)OpMaI_H/IIO; J€JIaTh BBIBOJBI, HCIIOJIB30BATh HpI/IO6p€TeHHI>Ie 3HaHUA WU YMCHHA B
MPAKTUYECKOU IEATETbHOCTH U MIOBCEIHEBHOM JKU3HM.

Pacnipenenenne 3aganuii U'TOrOBOI paOOTHI 1O YPOBHIO CIIOKHOCTH

YPpOBEHBb CIIOKHOCTH Yucno 3aganui MaxkcuManbHBIN [IpoueHT 0T MaKCUMaJIbLHOTO

3aJlaHui NepBUYHBIN Oat MEPBUYHOTO 6asIa 3a BCIO
paboty

basosBerii 18 18 55%

IToBBIIIEHHBIIH 6 12 36%




| Beicokuii |1 E | 9%
[Tnan paboTsr
VYpoBeHb crnoxHOCTH: b — 6a30BbIi ypoBeHb CI0XKHOCTH, [1 — MOBBIIIIEHHBIN ypOBEHb, B — BhICOKHIA

YPOBCHb.
Tun 3aganus: BO — Beibop onHoro orBera KO — kpartkwii otBeT, PO — ¢ pa3BepHYTHIM OTBETOM.
Ne biox OOBEKT OLIEHUBAHUSA Kon Tun | YpoBenb| Makcu-
coJiepKaHus po- | 3aja- | CJIOKHO- | MaJIbHBIN
BepsieM | HUsA CTH Oai 3a
BIX BBIIIOJIHE-
yMEHU HHE
"
1 |Bsenenue
OcHOBHbIE TIPHU3HAKY 5KUBOTO. 211 |[BO b 1
buonornueckue cucremsl. Y poBHU
OpraHHU3aIiy KU3HA. MeTOoIbl U3YUCHHUS
OuoJ0oruu
2 | XMMHUUYECKHI COCTaB KIETKH
Buonornyecku BakHblE XUMUYECKHUE 2.2.1. |BO b 1
anemeHThl. Heoprannueckue 24.1
(MUHEpaAJIbHBIC) COCTMHEHHUS.
Opranuydeckue BelecTBa KJIETKU yrieBosl, |2.2.1. |BO b 1

mumuael. benkn, ux crpoenue u pynkuuu.  |2.4.1
Hyxkneunnosbie kuciaorsl. AT®
Oprannyeckne BemecTBa KJIETKU yriesonsl, |2.2.1. |BO b 1
munuabl. benku, ux crpoenue u pynknun. |2.4.1
HyxneunoBble kucinotsl. AT®
3 | Crpyktypa u GYHKIUHU KIETKU
[utorurasma. Ilnazmatrueckas memoOpana. |1.2.1  |BO b 1
OnHomeMOpaHHbIE 1 HEMEOpaHHbIE 2.5.1
OpTaHOM[IBI. DHIOIUIA3MAaTHUECKAs CETh.
Kommexe ['onbaku 1 TM30COMBI.
OpraHouibl JBM)KEHUSI, BKITFOUCHHSI.
JIBymMeMOpaHHbIe OpPraHOM/IbI KIETKH. 121 |BO b 1
MuTtoxonapuw, iactuasl. SAnapo. Ctpoenue |2.5.1
U QYHKIIUU XPOMOCOM.
CoBpeMeHHas KJIeTOYHasi TeOpHsl, ee 1.11 |BO b 1
OCHOBHBIE IT0JIO’KEHHSI, POJIb B
(hopMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOI KapTHHBI MUpA.
PasButHe 3HaHUH O KJIETKE.

4 | ObecneueHne KIETOK dHEPrHe

OOwmeH BemecTB u npeBpaiienus saeprun — |1.3.1  |BO b 1
CBOMCTBA UBBIX OPIaHU3MOB. 2.2.1
DHepretudeckuii oomen. Ctaguun 2.6.1
SHEpreTuveckoro oomMeHa. bpoxxenne n
JIbIXaHUE.
doTtocHuHTE3, €0 3HAUCHHE, 1.3.1 |BO b 1
KocMHueckast poiib. Pa3el (hoTOCHHTE3A. 221
CBeToBbI€ U TEMHOBBIE PEAKIINH 2.6.1
¢oTocuHTE3a, UX B3aMMOCBSI3b.
XEMOCHHTE3.
5 |HacnencrBenHas mHGOpMAIHs U pean3alys ee B KIETKe
I'eneTnyeckas nHGOpMAaIUs B KIETKE. 214 |BO b 1

I'eHbl, TeHETUUECKUHM KOJI M €TI0 CBOMCTBA.




Matpu4Hblii XapakTep peakui
Oouocunresa. buocunres 6enka u

HYKJIEHMHOBBIX
KHCIIOT
Perymnsuus paboTsl TeHOB y OaKTepHU. 1.34 |BO
Bupycsl. ['ennas u kierounast uaxkenepus. |1.2.3
214
Pa3MHOXeHMe U pa3BUTHE OPraHU3MOB
Henenue kinetku. Mutos. becnionoe u 1.3.2 |BO
MOJIOBOE pa3MHOXKeHHUE. Meiio3. 2.6.2
OO0pazoBaHue TOJOBBIX KJIETOK U
OILJIOJIOTBOPEHHUE
3apogpimeBoe u noctaMOpuonansHoe|1.3.3  |BO
pasBuTHE OpraHu3MoB. Bnusame ankoromns,|2.1.2
HUKOTMHA W HAPKOTHYECKHUX BEIIECTB Ha
pa3BUTHE 3apOJIbIIIA YEJIOBEKA.
OCHOBBI 3aKOHOMEPHOCTH HACJICICTBEHHOCTH
Mouorubpuanoe ckpemuBanue. [lepeerit u |1.1.3. |BO
BTOpOM 3aKoHbl Mennend. ['enotumn u
¢denotun. AnnensHsie TeHbl. JurudpuaHoe
ckpemuBanue. Tpernil 3akoH MeHiens..
XpomocoMHas Teopus HacnenctBeHHoctu.|1.1.4 |BO
I'enetuka mnona. I[lonoBble XPOMOCOMBI.
HacnenoBanue, CIIEIUICHHOE C TTOJIOM.
OcHOBBI 3aKOHOMEPHOCTH U3MEHUHUBOCTH
MonudukarnonHas, HacaeJCTBCHHAS, 1.1.4 |BO
KOMOMHATHBHAsI U3MEHUYHUBOCTb
MyTtanmonHnas A3MeH4YuBOCTh. [2.1.3 |BO
HacnencTBenHas ”3MEHYMBOCTh YenoBeka  [2.5.2
I'eHeTrKa U ceneKkuus
OpoMarrHuBaHue Kak HadanpHelii dtam|1.1.2
ceNIeKIIU. MeToIbl CeNEeKITUn 1.34
3.1.2
Xumuyecku |OpraHudeckue BellecTBa KIeTku yrineBosl, |2.2.1. KO
1 cocTaB el benkn, ux crpoenue u pyHkuuu.  |2.4.1
KIIETKH Hyxneunnosble kuciorsl. AT®
OcHoBHble |MoaudukanronHas, HacneacTBeHHas, | 2.1.3  |KO
3aKOHOMEPH | KOMOMHATHUBHAS U3MEHYUBOCTb.
oCTH MyTtanuoHHas W3MEHUYUBOCTb.
SBIICHUH HacnencTenHas ”3MEHYMBOCTh YETTOBEKA.
HACJICJICTBE
HHOCTHU
lenetnka n |OpmoMamHuBaHWe Kak HadaupHbli odrtam|l1.1.2  |KO
celeKuust | cenekuuu. MeTroasl celeKunu 1.34
3.1.2
OcHoBBI Monorubpunnoe ckpemuanue. [lepssiit u|1.1.3 |KO
3aKOHOMEpH |BTOpOM 3akoHbl Mennenda. ['‘eHotun u
ocTU ¢denotun. AsienbHble TeHbL. JlurubGpumHoe
HAaCJIEJICTBE |CKpenuBanue. Tpetuit 3akoH Menaens.

HHOCTH




Obecneuen |I'enernueckast uH(pOpMAaIHS B KIETKE. 214 |KO IT 2
ne KIeTok | I'eHbl, TeHeTUYeCKUH KO M €r0 CBOMCTBA.
SHEprueu Matpu4Hbli XapakTep peakui
6uocunTe3a. buocunres 6enka u
HYKJICMHOBBIX
KHCIIOT
Xumnuecku | Opranuyeckre BemecTBa KIeTKu yriesoasl, |2.2.1. |PO IT 3
i cocTaB nunuael. benku, ux crpoenne u pynkmuu. | 2.4.1
KJIETKU HyxknennoBbie kucnotsl. ATO
OcHOBBI Momnorubpuanoe ckpemuBanue. [leppiii u |2.3.1  |PO B 3
3aKOHOMEPH | BTOpO# 3akoHBI Menpaens. Jurudpuanoe
OCTHU ckpemuBanue. Tperuil 3akoH Menens.
HaciencTtse |Pemenue 3anau.
HHOCTHU
Komudukarop

[Tepeuenp TpeOOBaHMII K YPOBHIO MOATOTOBKM ydamuxcs 11 Ki1accoB, JOCTHXKEHHE KOTOPBIX
MIPOBEPSETCS MOHUTOPUHIOM, COCTaBJIEH Ha OCHOBE paszzaena «TpeOoBaHHMS K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB» DenepasbHOr0 KOMIIOHEHTa T'OCYAApPCTBEHHBIX CTAaHIApTOB OCHOBHOTO OOIIEro |
cpenHero (1mosHoro) oodmero oopazoBanus (0a30BbIil U MPOPUIBHBIN YPOBHU).

B nepBbIX IByX cTONOIAX TaONMIBI AaHBI KOJBI TPEOOBAaHHM, B TPETHEM — TPEOOBAHUSA K YPOBHIO
IMOATOTOBKH BBIITYCKHUKOB, TOCTHKCHUC KOTOPLIX ITPOBEPACTCA MOHUTOPUHIOM.

Kon TpeboBanus K ypOBHIO NOATOTOBKH BHIYCKHUKOB, 0CBOEHHE KOTOPBIX
TpeOOBaHMS NnpoBepsieTcs B padore
1 3HATH 1 ITOHUMATD:

11 OCHOBHBI€ 0JIOKEHUSI OMOJIOTMYECKUX 3aKOHOB, TEOPHii, 3aKOHOMEPHOCTEH,
NpaBuJ, THIIOTE3:

111 OCHOBHBI€ I10JIOKEHHSI OMOJIOTHYECKUX TEOPUH (KJIETOUHOM, XpOMOCOMHOM)

1.1.2 ocHOBHBIe nosioxkeHust yueHuit (H.M1. BaBunoBa o neHTpax MHOrooopasus u
MIPOUCXOXKIACHHUS KYJIbTYPHBIX PACTEHHIA)

1.1.3. cymHocTb 3akoHOB (I'. Menaens; cuerenHoro HacnenoBanus T. Moprana;
TOMOJIOTMUYECKUX PSAJIOB B HACJEICTBEHHON M3MEHUYUBOCTH; 3aPOBILIEBOTO
CX0JICTBA; OMOT€HETHYECKOTr0);

1.14 CYIIHOCTb 3aKOHOMEPHOCTEN (M3MEHYMBOCTH; CLETUIEHHOT'O HAaCJIeI0BaHMUS;
HACJIEIOBaHMsI, CLEIJIEHHOT'O C I0JI0M; B3aUMOJICHCTBHS T€HOB U UX
LIUTOJIOIMYECKUX OCHOB); IpaBuJ (omMuHUpoBanus I'. Mennens);

1.2 CTpOeHHe M IPU3HAKH OHOJIOTHYECKHX 00beKTOB:

1.2.1 KJICTOK IPOKAPUOT U 3YKAPUOT: XUMUUYECKHI COCTaB M CTPOCHHE OPTaHOM/IOB;

1.2.2 TE€HOB, XPOMOCOM, TaM€ET;

1.2.3 BHPYCOB, OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB IIAPCTB KUBOKH
IPUPOJIbI (pacTeHUi, KUBOTHBIX, TPHOOB M OaKTepHil), UenoBexa,;

1.3 CYLIHOCTh OMOJIOTHYECKHX NPOLECCOB U SIBJICHHUIM:

131 0OMEH BEIIECTB U MPEBPAIIEHUs SDHEPTUH B KIIETKE U OPraHu3Me, IIIaCTUYECKUNA U
SHEPTeTUUYECKUil OOMEH, muTaHue, GOTOCHUHTE3, XeMOCHHTE3, JIbIXaHHue, OpOKeHne,
BbIJICJICHUE, TPAHCIOPT BELIECTB, Pa3paKMMOCTh, POCT, PETYJISIIUK PaOOThI T€HOB

1.3.2 MUTO3, MEH03, pa3BUTHE TAMET Y I[BETKOBBIX PACTECHHIA U TTO3BOHOYHBIX
KHBOTHBIX;

1.3.3 OIJIOZIOTBOPEHHE Y IBETKOBBIX PACTEHHUI U MTO3BOHOYHBIX KMBOTHBIX; Pa3BUTHE U
pa3MHOXKEHHE, MHAMBHIyaJIbHOE pa3BUTHE OpraHu3Ma (OHTOreHe3);

1.34 B3aMMO/ICHCTBHE T€HOB, MOJyYEHHE TeTepO3Uca, MOIUIMOUI0B, OTIATEHHBIX
ruOpUI0B, AEHCTBUE HCKYCCTBEHHOI'O 0TOOpA;

14 COBPEMEHHYIO OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY O ITUTOJIOTHH,
TeHETHKE, CEJIeKIIMU, OMOTEXHOJOTUHU, OHTOTEHE3Y, CUCTEMATHKE;




2 YMETbH

2.1 O00BSACHATB:

211 OCHOBHBIE ITPU3HAKH KHUBOTO, OMOJIOTHUECKUE CUCTEMBI, YPOBHHU OPraHU3aLIuU
YKU3HU U METOJbl U3yUeHUs] OMOIOTHH

212 OTpHUIATENIbHOE BIUSHUE aJIKOT0JIsl, HUIKOTHHA, HAPKOTHYECKHUX BEIIECTB Ha
pa3BUTHE 3apOJIbIIIA YEJIOBEKA; BIMSIHNE MyTareHOB HAa OPraHU3M YEJIOBEKa,;

213 MIPUYMHBI HACJIEICTBEHHBIX U HEHACIIEICTBEHHbBIX N3MEHEHUH, HACTIEICTBEHHbIX
3a00JeBaHU{, TEHHBIX ¥ XPOMOCOMHBIX MyTallui

2.1.4 TEHbI, TCHETUYECKUH KOJI M €ro CBOMCTBa, MAaTPUYHBIN XapaKTep peakiui
O6uocuHTe3a, OMocHHTE3 0elIKa U HYKJICHHOBBIX KHCIIOT

2.2 YCTAHABJIMBATH B3aMOCBS3H:

221 cTpoeHus ¥ (PyHKIMI MOJIEKYJI, OPTaHOU/I0B KJIIETKH; OPTaHOB U CHCTEM OPraHOB;
IJIACTUYECKOTO M SHEPreTHYeCKOro 0OMeHa; CBETOBBIX U TEMHOBBIX peaKlui
dboTocuHTE3A;

2.3 pemaThb:

231 3aJla4¥ pa3Hoil CIOKHOCTHU IO LIUTOJIOTUH, T€HETHKE

(COCTaBJISITh CXEMBI CKPEIIMBAHMS);

2.4 pacno3HaBaTh H ONHCHIBATH:

24.1 OcobeHHoCcTH CTpoeHUs U (HYHKIIMH OPTraHUYEeCKUX U HEOPTaHMYECKUX BEIIECTB
KJIETKH

2.4.2 OMOJIOTHYECKHE O0BEKTHI 0 UX U300PAKECHHUIO;

2.5 BbISIBJISITh:

25.1 OTJIUYUTEIbHBIC TPU3HAKU OTJEJIBbHBIX KIETOK M OPraHM3MOB

2.5.2 HMCTOYHUKH MYTareHoOB B OKpYyXarolien cpene (KOCBEHHO);

2.6 CpaBHUBATH (M 1eJIaTh BHIBOJbI HA OCHOBE CPABHEHHS):

2.6.1 MPOIIECCHI U sIBJICHUS (OOMEH BEIIECTB Y PACTCHUH, )KUBOTHBIX, YCJIOBEKA,
TJIACTUYECKUH M DHEPTeTUICCKUI 00OMEH; ()OTOCHHTE3 i XEMOCHHTE3)

2.6.2 MHUTO3 U M€i03; Oecrosioe U MoJ0BOe pa3MHOXKEHHE; OIIOJJOTBOPEHUE Y PACTCHUH U
KMBOTHBIX; BHEIITHEE ¥ BHYTPEHHEE OIIJIOJJOTBOPEHHE;

2.7 onpeaeJfiTh
MPUHAIIIEKHOCTH OMOJIOTUIECKAX 0OBEKTOB K ONPEACTICHHON CHCTEMaTHIECKOM
rpynmne (kiaccuduxanmys);

2.8 AHAJIN3MPOBATH:

28.1 pa3IMYHbBIE MPOLIECCH U SBJICHUS, TIPOUCXO/ISAIINE HAa KJIETOYHOM U OPTaHU3MEHHOM
YPOBHSIX

2.8.2 pe3yJIbTaThl OMOJOTHYECKUX IKCIIEPUMEHTOB, HAOIIOAEHHHN 110 UX ONKCAHUIO;

3 Vcnonb30BaTh NpHOOpETEHHbIE 3HAHUS U YMEHMs B mpakTHueckoil AedTenbHOCTH U
noBceiHeBHOM JKn3Hu

3.1 IJIS1 000CHOBAHMNSA:

3.11 Mep NpOopHUIAKTUKN PaCIPOCTPaHEHUs 3a00JIeBaHUH, BBI3bIBAEMBIX PACTEHUSIMH,
KUBOTHBIMH, OaKTepUsIMH, rpu0aMu U BUpycaMH; TpaBMaTu3Ma, crpeccon, BIY-
MH(EKINH, BPEIHBIX MPUBbIUEK (KypEeHHE, aIKOTOJIN3M, HAPKOMAHUS);

3.1.2 CTIIOCOOOB BHIPAIIMBAHUS M PA3MHOKEHHUS KYJIbTYPHBIX PACTCHUN U IOMAITHUX
KMBOTHBIX, YX0/Ia 32 HUMH.

Bpewmst BoimonHenus pabots! — 40 MUHYT

JlonoHHUTETbHBIE MaTepHAIBI M 000PYAOBaHUE: HE TPETYCMOTPEHBI.

Cuctema oLleHUBaHMS OTJCNIbHBIX 3a/1aHUI U PabOTHI B 1IEJIOM

3a BepHOE BBIMOJHEHUE KKIOTO 3a1aHusi 1 yacti paboThl oOydaronuiicss mosydaeT 1 Gamr. 3a
HEBEPHBIA OTBET WJIM €ro OoTcyTcTBHE BbIcTaBisiercs 0 OaysioB. MakcUMallbHOE KOJHMUYECTBO OallioB,
KOTOpO€ MOXET HaOpaTh 00ydaroluiics, IPaBUJIbHO BHIMOJIHUBIINK 33/JaHUs MEpBOMl 4acTu paboThl, —
18 Gaos.

3a BepHOE BBITIOJHEHNUE KKIOTO 3aJaHus 2 4acTH padoThl OOydJaromuiics moiydaeT 2 6amna. 3a



HEBEPHBI OTBET WM €ro OTCYTCTBHE BhICTaBiseTcss () OamnoB. MakcUMallbHOE KOJHYECTBO OallioB,
KOTOpO€ MOKET HaOpaTh 00ydarolUiics, MPaBIUIbHO BBHITOJHUBIIUIN 3a7aHusl BTOPOIl yacTu paboThl, —
12 6amnos.

3a BepHOE BBITIOJIHCHUE KAKIOTO 3a1aHKs 3 yacTu paboThl oOydarommiicss moiydaer 0-3 6amios.
3a HEBEpHBIA OTBET WJIM €ro OTCYTCTBHE BbICTaBisieTcs (0 OamnoB. MakcMManbHOE KOJIMYECTBO OalioB,
KOTOpO€ MOKET HaOpaTh 00y4aroUuiics, MPaBUIbHO BHIMOTHUBIINN 3aJaHUs BTOPOM 4acTH paboThl, — 3
0aJIoB.

MaxkcuManbHOE KOJMYECTBO OajuioB, KOTOPOE MOXET MOJYYUTh YUYEHUK 3a BBINOJIHEHHUE BCel
pabotel, — 34 Gaya.

OuennBanue padoThl.

Onenka «5» BBICTaBISIETCS, €CJIM yUYeHUK noyqui -34 - 31 6amnoB (96 -100% BepHBIX OTBETOB)

Onenka «4» BbICTaBIIsIeTCS, eciii yaeHuK moryqmi — 30 - 22 6amioB (6osee 66 % BEPHBIX OTBETOB)

Onenka «3» BBICTaBIISIETCA, €CJIM yueHUK HaOpan — 21 — 20 6aioB (60 — 63 % BepHBIX OTBETOB)

OneHka «2» BBICTABISIETCS, €CJIM yYeHUK HaOpan menee 19 6amnos (meHee 60 6amion)

1 BapuanT
1.Ilox ypoBHEM opraHu3alMy )KUBOI MaTepUU MOHUMAIOT:
a) CIIO)KHOCTB ¥ BBICOKOYTIOPSJOYCHHOE CTPOCHHE OMOJIOTHIECKUX CUCTEM;
0) omnpeneseHHble OMOJIOTHYECKUE CUCTEMbI, 00pa30BaHNEM KOTOPBIX COMPOBOXKIAIOCH
HCTOPUYECKOE PAa3BUTHUE KUBOW IPUPOIBI;
B) MECTO, KOTOPOE 3aHUMAET JaHHasi OMOJIOTHYECcKas ccTeMa B 00LIel cucTeMe opraHu3aluu
MUDA;
I') HepapX1UECKU CONIOJUNHEHHbIE IPYIIIbI )KUBBIX OPraHU3MOB.
2. Bona B KJIETKE BBITIONHSCT (QYHKITUH:
a) KaTaJIMTUYECKYI0, 3alIUTHYIO0, PACTBOPUTEIIS;
0) PHEPreTHUYECKYI0, 3alIUTHYIO, PACTBOPUTEIIS;
B) CTPYKTYPHYIO, 3allIUTHYIO, PACTBOPUTEIIS;
T') CTPYKTYPHYIO, KaTaJUTUIECKYIO, PACTBOPUTEIIS.
3. Bropuunas cTpykTypa Oelika nmpecTaBiseT cOOOM:
a) CIIMpaJIb C pa3HBIM PACCTOSHUEM MEX]Ty BUTKAMU;
0) ABOIHYIO CIMpalib;
B) CIMpajb, CBEPHYTYIO B KIIyOOK;
I') OMUHAPHYIO CIIHPAIIb.
. B kakom ciyuae npaBuibHO yKaszaH coctaB Hykieotuaa JJHK?
A) pubo3a, ocratok GpochopHON KUCIOTHI, THMHH;
b) dochopnas kucnora, yparui, ne3okcupudosa;
B) octarok dochopHoit KUCTOTHI, 1€30KCUpr003a, aJIeH1H,
I') octatox ¢ocopHOi KUCTOTHI, pub03a, T'yaHUH.
4.CriocoGHOCTb BEpPOIIIO0B XOPOIIO MEPEHOCUTH KKy O0BICHIETCS TEM, UTO:
a) )KUPBI COXPAHSIOT BOAY B OpraHU3ME;
0) >KHUPBI BBIACISAIOT BOJY IPU OKHUCIICHUH;
B) ’KMPBI CO3JAI0T TETJIOU30JUPYIOLINI CII0M, yMEHbIIAIOUINHN HCITapeHHE;
I') OTaHU3MBI BBIPA0OTAIN MPUBBIUKY K 00€3BOKUBAHHUIO.
5. B nu3ocomMax B oTiinuue OT pub0OCOM MPOUCXOAUT
a) CUHTE3 yTJIeBOJIOB B) pacllerieHUe MUTaTeIbHbIX BEIIeCTB
0) cuHTe3 OENKOB ') CUHTE3 JIUIHJIOB U YIJIEBOJIOB
6. KakoBo 3HaueHHE KPUCT MUTOXOHIPUI
a) YBEJIMYUBAIOT TOBEPXHOCTh BHYTpEHHEH MeMOpaHbl, BKIt04Yask epMEHTHI
0) crlocoOCTBYIOT MEPEIBUIKEHUIO BEIIECTB
B) IPUJAIOT IPOYHOCTH KJIETKE
') 00eCIICUnBAIOT CHUHTE3 OeIKa B KIICTKE
7. Knerounasi Teopust yTBEpKAA€T, UTO ... (HalUTE OMMOOUHOE MPOIOJIKEHHE).
a) BCE JKUBOE COCTOUT U3 KIETOK
0) o/1Ha KJIETKa MOJy4YaeTcsl U3 APYyroiu



B) BCE KJIETKH aKTHBHO JIBUTAIOTCS

I') TCHeTHYEeCKass HHPOpMAITUs KICTOK pa3IudHa

8. Kakoii mporiecc sHepreTuaeckoro oOMeHa MpOUCXOANUT B IUTOILIA3ME
a) OKHCJICHHE OPraHNYeCKUX BEIIECTB

0) pacuieruieHre OHOMOIMMEPOB 0 MOHOMEPOB

B) CUHTE3 YIJIEBOJIOB

T') paclIeIUICHHE TIIFOKO3BI JO MTUPOBUHOTPAJTHON KHUCTOTHI

9. Creronas (aza GoTOCHHTE3a TPOUCXOIUT

a) B TpaHax XJOpOILUIaCTOB 0) B JIeHiKoIIacTax

B) B CTPOME XJIOPOILJIaCTOB I') B MUTOXOHJPUSAX

10. Tpaucasus — 3T0:

a) CUHTE3 MOJIUMENTUIHOM 1lenu Ha pubocomax  0) cunte3 TPHK

B) cunte3 nPHK mo matpune JIHK r) cunre3 pPHK

11. Bupyc Hapymiaet »Xxu3HEACITEIbHOCTh KIETKU-X03MHA TTIOTOMY, 4TO:
a) pa3pyIiaeT KJICTOUYHy MeMOpaHy

6) AHK Bupyca ocyuiecTBiisieT cHHTE3 COOCTBEHHBIX MOJIEKYJI Oelika

B) pa3pyllaeT MUTOXOHIPHH B KJIIETKE XO35MHA

I') KJIETKA TePSEeT CIOCOOHOCTh K PEIPOTyKITUI

12. TloBbIlIeHHIO pa3HOOOPa3Us HACIEACTBEHHON HH(POPMAIIUHN Y TIOTOMCTBA CIIOCOOCTBYET MPOLIECCHI
a) CIIMpAIN3aLUU XPOMOCOM B Tenodase

0) oOpa3oBaHUs ABYX XpOMaTH B KOXI0M XpoMocoMe

B) KOHBIOTAIIS U KPOCCHHTOBEP XPOMOCOM B Tipoas

I') IPUKpEIJICHHE HUTEH BepeTeHa JIeJIeHHs K XpOMOCOMaM

13. B amOpuorenese oTimune 01acTysIbl OT TaCTPYJIbl COCTOUT
a) B 00pa30BaHUM JBYXCIIOMHOTO 3apO/IbIIa B) B PA3BUTHH 3apPOJIBIIIEBBIX JTHCTKOB
0) B aKTUBHOM TIE€pEMEIICHUH KIIETOK T') B 00pa30BaHUU OJTHOCIOMHOIO 3apO/IbIia

14. Yem 00BsiCHsIETCS MTOSIBJIEHHE YaCTHU TIOTOMCTBA C PELECCUBHBIMU ITPU3HAKAMU TP CKPELIMBAHUU
poluTenel ¢ JOMUHAHTHBIMU TIPU3HAKAMHU.

a) FeTepO3UTOTHOCTHIO POJIUTENEH

0) HeTOJIHBIM JJOMUHUPOBAHUEM

B) TEHOTUIMYECKON N3MEHYMBOCTBIO

I') BIMSHUEM YCJIOBUI cpeJibl

15. Moxer 11 poIuThCs 104b, 00JIbHAS TEMOGUINEN, €CITU €€ OTel] — reMOpUINK

a) MOXeET, TaK KaK T'eH reMo(UINK pacoiokeH B Y -XpoMocoMme

0) HE MOXKET, TaK KaK I'eH TeMO(QUINH PACIIOI0KEH B COMAaTHYECKUX KIIETKAX

B) HE MOXeET, TaK KaK OHAa reTepO3UroTHa Mo X-XpoMocoMaM

T') MOXET, €CJIM MaTh — HOCUTEIbHHUIIA TeHa TeMODUITNN

16.Hopma peakuuu — 310

a) BPOKJECHHAs peakliis opraHnu3Ma Ha (akTopbl BHELTHEHN cpeibl

0) M3MEHEHUs HACJIEeICTBEHHOTO MaTeprana opranuzMa

B) Ipeeibl MOAU(PUKALMOHHON U3MEHYMBOCTU

I') OIUH U3 BUJIOB XPOMOCOMHBIX MyTallui

17. MyTarnmoHHasi ©3MEHUYNBOCTh B OTJIMYHE OT MO (DUKAITMOHHOM, 00yCIIOBICHA

a) CIlydaifHbIM COYE€TaHHEM I'aMeT MPH OILUIOI0TBOPEHUHU

0) B3aMMOJIEMCTBHEM T'€HOTHUIIA C SKOJIOTMYECKUMHU (haKTOpamu

B) HM3MEHEHHUSIMH I'€HOB, XpPOMOCOM, HaOOpa XpOMOCOM

r) 0OMEHOM y4JacTKaMH MEXKIY TOMOJIOTHYHBIMU XpOMOCOMaMH

18. Cenexiuonep MpoBOIUT OIUZKOPOJICTBEHHOE CKPEIIUBAHNUE KIUBOTHBIX

a) JUIsl IOBBIILIEHUS TUIOOBUTOCTH TOTOMCTBA

0) 17151 3aKpeIUICHUs] B IOTOMCTBE XKellaTeJIbHBIX TPU3HAKOB

B) JuTs Toy4deHus dpdekra rereposnca

T') JJIS TIOJTy4€HUS TeTepO3UTOTHBIX 0cO0ei

19.YcraHoBrTE COOTBETCTBUE MEXKAY TPU3HAKAMHU HYKJIEMHOBBIX KMCIIOT U MX BUJIOB



[IpusHaku By HYKIIEMHOBOM KHUCJIOTHI
I)cocTouT M3 ABYX MOJMUIECHTHIAHBIX IIETICH A) IHK

2)cocrout u3 Hykiaeotuaos: ATI'L] b) PHK

3)nepenaeT HacIEACTBEHHYIO HH(OPMALIHIO

u3 siapa K pubocome

4)COCTOUT U3 OAHOU MOJHUICTITHIHON 1IETTH

S5)sBIsIeTCSl XpaHUTENIEM HACIEICTBEHHON HH(pOpMauu

6)cocTout u3 HyKiIeoTu10B: AYI'L]

20.YcTaHOBUTE COOTBETCTBHE MEXAY IPU3HAKAMU U3MEHYMBOCTU U €€ BUIAMHU
1) HocUT TpyNIOBOI XapakTep A) MyTanmoHHas

2) HacjeIyercs. b) MogudukarmonHas

3) HOCUT MHAMBUAYAJIbHBIN XapaKTep

4) He HacnemyeTcs

5) o0OycroBIeHa HOPMOI peakuy OpraHu3Ma

6) HE 3aBUCUT OT HW3MCHEHHUH yCIIOBUU CPEJIbI.

21.0npenenure MOCIEA0BATENILHOCTD 3TANOB PA0OTHI MO BBHIBEICHUIO HOBBIX MOPOJI )KUBOTHBIX
A) 1oa60op poAUTENBCKUX OPTraHU3MOB

b) ananu3 pomocIoBHBIX HCXOTHBIX (hopm

B) ananu3 nmoiay4eHHOro MOTOMCTBA

I') ckpemmBanne UCXOAHBIX opM

J1) ckpemmuBanue 0coOeil pa3HbIX TOMO3UTOTHBIX JIMHUN

E) co3nanne HECKOIBKUX YUCTHIX JTUHEH

22.Kakue 13 nepeynciaeHHbIX MOJIOKEHUN OTHOCATCS K T€HETUKE

A) 3aKOH pacuiemIeHus I') TEOpUS IBOJIOLUU

b) 6uorenernueckuii 3aKoH 1) 3aKOH CLETIJICHHOTO Haclle0BAHUS

B) knerounas teopus €) XpOMOCOMHas TEOPHsI

23. BeiOepute cTtaauu pa3Butus 3apojsiiia? Pacnonoxute ux B nmpaBuiibHOM nopsaake. (Heckonbko
OTBETOB).

A) npobnenne  b) 3urora B) ractpyna I') 6nacrouens

J) neiipymna E) racrpouens K) 6macryna

24. Haiimgute omiOKY B IPUBEACHHOM TEKCTE. YKaKUTE HOMEPA MPEIJIOKEHUH, B KOTOPBIX OHH
caenanbl. OOBACHUTE HX.

(1) YrneBoasl — opraHu4eckue COeAMHEHUS, B COCTaB KOTOPBIX BXOJAT YIIIEPO/, a30T, KUCIOPO/I,
BOJIOpO/. (2) YrieBoabl ASNATCS HA MOHO -, TU - U ToJucaxapusl. (3) MoHocaxapuasl XOpOoIIo
pacTBopuMBI B Bozie. (4) OHHU BBIMIOIHAIOT B OpraHU3Me YHEPTeTUUECKYI0, CTPYKTYPHYIO,
dbepmenTaTuBHYIO QYHKIUU. (5) OaUH U3 TOJTMMEPHBIX YTJIEBOJIOB — TTTUKOTEH BXOJIUT B COCTaB
pacTUTeNnbHBIX TKaHel. (6) HekoTopbie MOHOCaXapuIabl BXOSAT B COCTAB HYKJIEUHOBBIX KUCIOT U
AT®. (7) Kpaxman ¥ rIMKOTeH BBIOIHSIOT 3aacaollyto QyHKIUIO.

25. YV yenoBeka TEMHBIN 1IBET BOJIOC (A) TOMUHHUPYET HaJ CBETIIBIM LIBETOM (), Kapuii uBeT rna3 (B) —
HaJ ToayObIM (b). 3anuiuTe TeHOTUITBI POUTENIEH, BO3MOXKHBIC (DEHOTHUIIBI M TEHOTHUIIBI JIETEH,
pOIUBIIUXCS OT OpaKa CBETIOBOJIOCOTO TOTy0OIIa30r0 MY KUHMHBI U T€TEPO3UTOTHON Kaperia3oiu
CBETJIOBOJIOCOM JKEHIIUHBI.

OTBeTHI
Yacts 1

Yacts 2

19.
1 2 3 4 5 6
A A b b A b




1 2 3 4 5 6

b A A b b A

21 BAJITBE

22 | AJIE

23 BXKB]I

24,

Conep:xaHue BEPHOT0 0TBETA H YKa3aHUA K OLlEHUBAHHUIO
(momyckaroTcsi MHble (OPMYIUPOBKH OTBETA, HE UCKAXKAIOIINE €r0 CMBICH)

Bana

IHosicHeHnue.

1) (1) B cocraB yrieBo10B HE BXOAUT a30T

2) (4) Monocaxapu bl He BBITOIHSAIOT GEPMEHTATUBHYIO (DYHKIIHIO, 3Ty (QYHKIIHIO
BBITIOJTHSIIOT OCITKH.

3) (5) I'mukoren 3anacaeTcs B KJICTKaX JKUBOTHBIX, HO HE B KJIETKaX PACTCHUM

HpaBI/IHBHO 3aI10JIHEHBI TPH 3JIEMCHTA

HpaBI/IHBHO 3aI10JIHCHBI JIBa 3JICMCHTA

HpaBI/IHBHO 3aI10JIHCH OJWH 3JICMCHT

OTBeT HenpaBUJIbLHBIN

MaxkcuMalbHBIN 0alll

|
|
|
|
|

25.

Conep:xaHue BEPHOI0 0TBETA H YKa3aHUA K OLlEHHBAHUIO
(monyckaroTcsi uHble GOPMYIUPOBKH OTBETA, HE UCKAXKAIOIINE €r0 CMBICH)

bann

IHosicuenue.

1) l'enotunsr pogureneii: 1) XKenckas ocodb: aaBb (maer qBa tuna ramer aB; ab. Myx-
ckast 0coOb: aabb (oguH THI TameT ab).

2) 'eHoTHTIBI TOTOMCTBA: aaBB, aaBB.

3) deHOTUIIBI OTOMCTBA: aaBB — CBETJIOBOJIOCHIE, roTy0bornasbie; aaBB — cBeTII0BO-
JIOCBIE, Kaperiasble.

[IpaBHUIIBHO 3aIIOJHEHBI TPU DJIEMEHTA

HpaBI/IJ'II)HO 3aIllOJJHCHBI JIBA DJICMCHTA

HpaBI/IJ'II)HO 3aIll0OJJHCH OAWH DJICMCHT

OTBeT HenpaBUIbHBIN

MaxkcuManbHbIi 0aiut

|
|
|
|
|
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