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MNOACHUTEJBHASA 3AIINCKA

[Ipun pa3zpaboTke mHporpaMMmbl MO OHOJOTHM TEOPETUYECKYIO OCHOBY JUIS
OTIpe/IeTICHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COJICpX)aHUS Yy4eOHOro MpeaMera
«buonorus» cocraBwiM: KoHUenrtyaiabHble Tnonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEep)KaHus, pe3yJbTaToB OO0ydYeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOIIUX MENIX U
NPUHIIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakkKe TMOJOKEHUS O
cnerudurke Onoyiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MPUPOJIBI U OOCCIICUCHHUH
CYLIECTBOBAHUS UelIOBEeUECKOro oOuiecTBa. COrnacHO Ha3BAHHBIM IOJIOKEHUSIM,
OTIpEJICIICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpelcTaBiIeHUE O IensIX, 00 obmiei
CTpaTerud OOYyYeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYyYaAIOIIUXCS CpPEACTBaAMHU
yuebHoro mpeamera «buonorus», omnpeneiser o00s3aTeNbHOE MPEIMETHOE
COJICp)KaHUE, €ro CTPYKTypy, pacmpeleleHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TIOCIEI0BATEIBHOCTh M3YUCHHS YUY€OHOTO Marepualia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH, JIOTHKA 0Opa30BaTEILHOTO
npoIecca, BO3pacTHBIX 0COOEHHOCTEN 00yJaromuXCsl.

B nmnporpaMmvme mo OuONIOTMHM TakXe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (HOPMUPOBAHMM OCHOBHBIX BHJOB YyueOHO-IIO3HABATEIHLHOMN
NEeSATETbHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCA 10 OCBOCHHUIO COJACPIKAHUS
OMOJIOrMYecKOro 0Opa3oBaHUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaTn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3yY€HUHM OWoJoruu, Onarojgapss 4yeMy B HeW
IPOCMATPUBAETCS HANIPABIEHHOCTh HA Pa3BUTHE 3HAHHI, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpPUEHTALINN JIMYHOCTH, SKOJOTHUECKOTO MBIIUICHUS, PEACTABICHUI O 3J0pPOBOM
oOpa3e KM3HM M OEpEeKHbIM OTHOUIEHHWEM K OKpYXKaroled MPUPOJHOU cpene.
[TorTOoMy Hapsy ¢ M3yuyeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HAHUHU O
CTPOCHHHU KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAaHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOM KU3HM ISl PEIICHUS TTPUKIIATHBIX 3a/1a4, B
TOM 4YHCIie: TPO(PUIAKTUKYA HACTEACTBEHHBIX 3a00JIeBaHUI YeTIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
IeJIeCO00Pa3HOr0 TOBEACHUS B OKpY)KAlOIIEeH NPUPOTHOW Cpele, aHamu3a
BIIUSIHUS XO3SHUCTBEHHOW ACSATENBHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKJIATHON HAPABICHHOCTH
ydeOHoro npeamMera «broaorusy mpoauKToBaHO HEOOXOIUMOCTBIO 00eCTICYCHHSI



YCJIOBHM TSI PEIICHUS OJJHOW M3 aKTYalbHBIX 3a/1ad IMKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpenanonaraetr (GopMupoBaHue Yy  0O0yYaroluxcs
CIIOCOOHOCTH aJIaliTUPOBATHCS K W3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE cpemHero ooOmero 0oOpa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT (QopMUpPOBaHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAyYHOW KapTUHE MHpa, pacIIUpsieT U 000OIIaeT 3HAHUS O KUBOW MpuUpoje, €€
OTJIUYUTENbHBIX TPHU3HAKAX — YPOBHEBOM OpraHu3allMyd U SBOJIOLMH, CO3MAET
yCIOBUSI  JAJisi:  TO3HAHWS ~ 3aKOHOB  JKMBOW  MPUPOJbI, (OPMUPOBAHUS
(GyHKIIMOHATBHOM T'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30MacHOro ooOpasa
YKU3HH, YKOJIOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIIICHHS K KUBOH MPUPOJIC
Y YEJIOBEKY.

Bbonbiioe 3HaueHne OMOIOTHST UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATEIbHBIX
pa3BUBAIOIIMX  3a7a4  CpeAHero  o0mero  o0pa3oBaHHs,  COIMAIU3ALUU
oOyuaromuxca. M3ydyenune 6uonoruu oOecrednBaeT yciaoBHs JUisi (GOPMUPOBAHMS
UHTEJUIEKTYaIbHbIX, KOMMYHHMKAIlMOHHBIX U HMH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOM KYJIbTYpPBI, CIIOCOOCTBYET HHTETpaIlii OMOJOTHYCCKUX 3HAHUU C
MIPEICTABIICHUSMH M3 APYTHX YYCOHBIX MMPEAMETOB, B YaCTHOCTH, (PU3UKH, XUMUHN
u reorpaduu. Ha3BaHHBIE TOJOXKEHHUS O TMpEIHA3HAYCHUH Y4YEOHOTO MpeaMeTa
«buomorus» COCTaBMJIM OCHOBY JJIA ONpPENEICHUS IMOAXOJA0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COJEp>KaHUs, TMPEJCTaBICHHOr0 B Mporpamme o
ouosoruu.

Ot60p coxmepkanusi yuebHoro mnpeamera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIAEH C TO3HUIHMHA KyIbTypocoOOpa3HOTO TOAXOAa, B COOTBETCTBHH C
KOTOPBIM OOYyYaroIHMecsl JOJDKHBI OCBOUTH 3HAHWUS W YMCHHUS, 3HAYUMBIC IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, ONPEACISIIONIME aJCKBAaTHOE TOBEJACHUE
YeJIOBEKa B OKPYIKAIOIICH MPUPOTHOW cpejie, BOCTpEOOBAaHHBIE B TMOBCEIHEBHOU
KU3HH M TIPAKTUYECKOUN AesTenbHOCTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT DJIEMEHTHI COJIEPKaHMs, KOTOPhIE CITy>KaT OCHOBOH JjIsi (popMUpOBaHUS
IIPEJCTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJOTUYECKOTO 00pa30BAHMS.

CTpyKTypHUpOBaHHE COJACpKaHUA YYECOHOro MaTepwaja B IPOrpaMme II0
OWOJIOTUM OCYIIECTBIICHO ¢ YYETOM TPHOPUTETHOTO 3HAYCHUS 3HAHUUA 00
OTIUYUTEIILHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHHU3aIluu U
HBOJTIOITUMHU. B COOTBETCTBUHU C 3THM B CTPYKType ydeOHOTO mpeamera «bromorus
BBIJICJICHBI CIICIYIONINE COACpKaTeabHbIe TUHUH: «buomorus kak Hayka. MeTo bl
HAy4YHOTO MO3HaHus», «KieTka kak ononorndeckas cucreMay, « OpraHu3M Kax



ounonoruyeckas cucremay, «CuctemMa U MHOrooOpazue OpPraHHUYECKOro MUpay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI Y PUCYIINE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHu3alliyd >KUBBIX CHUCTEM pa3HOTO paHra ¢ NOPUOOpPETeHHEe yMEHUM
UCIOJb30BaTh ATH 3HAHMS JAJs T'PAMOTHBIX JIEHCTBUII B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTixxkeHue uenu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00ecreunBaeTCs peleHueM CIeAYIOIINX 3a/a4:

OCBOCHHE OOYYaIOIMUMHKCS CUCTEMBbI 3HAHUH O OHMOJOTHYECKUX TEOPHSIX,
YUYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTEe3aX, MPaBUIIax, CIyKallluX OCHOBOU
JUist (pOPMUPOBAHUSL TPEACTABICHUN O €CTEeCTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3alMH, BBIIAIOIIMXCA OTKPBITHSIX U COBPEMEHHBIX
UCCJIeIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HMHTEJUICKTYyaJbHBIX H
TBOPUYECKUX CIOCOOHOCTEW B MPOIECCE aHajau3a JIAaHHBIX O MYyTSIX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISJIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alUN;

CTaHOBJICHHE Yy oOOywarommxcs oOmeil KyJabTypbl, (YHKIHOHAJIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATH SIBJICHUS OKPY KAIOUIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONBITA, IOJYYEHHBIX MpHU
M3y4YeHUH OUOJIOTHH;

dopMmupoBaHue Yy OOy4YalOIIMXCAd YMEHHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESTEIbHOCTU YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEIMIMHCKHUX TEXHOJOTUI U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEIOBEKOM JKHBOMU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIIECHUSI K HEH, COOIO/IEHUS STUYECKUX
HOPM IpU IPOBEJICHUN OMOJIOTMYECKHUX UCCIIEI0BAHMI;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUM U1 TOBBIIMICHUS YPOBHS
HKOJIOTHYECKON KYJIbTYpPBI, 111 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOM JKU3HU IS
OLICHKU IOCJIEICTBUM CBOEH JAEATENBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEN cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE U COONIIOJICHHE Mep NPOPUITAKTUKU
3a00JIeBaHMIl.

B cucreme cpemnero oOmiero oOpasoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS OO0S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIALIUM B
COCTaB MpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHBIE TPEIMETHD.



J{ns u3yueHust 6MoJI0ruu Ha 6a30BOM YPOBHE CPEIHET0 00111ero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 4Jaca (1 gac B Hemenmo), B 11 kmacce — 34
yaca (1 yac B Hezielo).



COAEPXKXAHME OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykKamu, pusocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonormu B (GOpPMHUPOBAaHMM COBPEMEHHON HAyYHOW KapTHUHBI MHpA.
CucreMa OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOW MIPUPOJIBI (HAOIOICHHE, DKCIICPUMEHT, OMKMCAHHUE,
U3MEpEHHEe, KIacCU(PUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl MO3HAHUS JKUBOU MTPUPOIbD. JIaGopaTopHbIe

U IPAKTHYEeCKHe PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pazIUYHBIX METOJIOB MPH
M3YUYECHUH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cUCTEMBbI U X OPraHU3ALUA.

Kusble cuctembl (OMOCUCTEMBI) KaK NpeaMeT u3yueHus ouosnoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTAHUYECKON MPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YpOBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBINA, IOIYJISALHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKHH ), OMOCEPHBII.

JlemoHcTpanum:

Tabmuibl u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», « YPOBHU OpTraHU3AIUU
YKUBOH IIPUPOIBI».

O6opynoBanue: moaenb monekyisl JJTHK.

Tema 3. XuMHUYeCKHH COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpOd3JEMEHTHI,
MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BellecTB B KkieTke. lloxmepxkanue
OCMOTHUYECKOT0 OasiaHca.

benku. CoctaB u ctpoeHne O€NKOB. AMHUHOKHCIOTBI — MOHOMEPHI OENKOB.
HezameHnMbie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MoJekyidbl (IEepBUYHAS, BTOPUYHAs, TpPETUYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornuyeckue
(GyHKUIHUN OENKOB.



depmeHTHl — Ouosiormdyeckue kartanuzatopel. CTpoeHue (QpepMmeHTa:
aKTUBHBIA I1IEHTp, cyOcTpartHas crneuu@uuHocts. KodepmenTsl. ButaMuHBL.
OTnunuus pepMEHTOB OT HEOPTAHMUECKUX KaTaIM3aTOPOB.

VYraeBoasl: MoHocaxapuibsl (TJIIOKO3a, pubo3a U JI€30KCHpH003a),
aucaxapuibpl  (caxaposa, JIakTo3a) U mosMcaxapuiabl  (Kpaxmal, TJIMKOTEH,
1eJUI0I103a). buonorndyeckue QyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocomunuapl, crepouasl. [HaApOPUIBHO-
runpodobHbie  cBoicTBa. buonormueckue QyHkuum sunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMIHJIOB KAK UCTOYHHUKOB SHEPTHH.

Hykneunoseie xucnorsl: JHK u PHK. Hykimeornasl — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u gynkinuu PHK.
Buast PHK. AT®: ctpoenune u GpyHKIIHUH.

[MuTonorust — Hayka o kierke. Kinerounas Teopus — npumep B3auMOJEHCTBUSA
uael u (akToB B HAYYHOM MMO3HAHUU. MeTOo/1bl U3yUeHUS KIETKH.

Knerka xak 1enoctHass >kuBas cuctema. OOmMe NpU3HAKUA KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak renermueckuit ammapar,
cUCTEMa CUHTe3a OellKa.

Tunsl KIETOK: »JyKapuoTHyecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHUSI TPOKApHOTHYECKON KieTku. Kierounas crenka Oaktepuil. CTtpoeHHE
YKapHUOTUYECKOM KiIeTKM. (OCHOBHBIE OTJIMYUS PACTUTENBHOM, »XUBOTHOM U
rpUOHOMN KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsI CT€HKA, TJIMKOKAJIMKC, MX
¢ynkuuu. [1nazmarnueckass memOpana, e€ ceorictBa U pyHkuuu. Llutomnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbl KJIETKU: MHUTOXOHIPHH, IUIACTUIBL.
[TpoucxoxkneHne MUTOXOHApWM u TiacTuaA. Bunmbl mmactun. HememOpannbie
OpPraHoOW/bl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QYHKIUA OPraHOUIOB KJIIETKU. BKilroueHus.

Anpo — perynaTopHblii neHTp KieTku. CTpoeHue sjpa: sjaepHas o0osouka,
KapuoIuIa3Ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCrIOpPT BEUIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHre XUMHUYECKHUX OJEMEHTOB B  HEXUBOM
npupoze», «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B )KUBOM PUPOJIE».

Tabmumsr n cxemsl: «llepuoanueckass TabiuIa XUMHYECKUX AJIEMEHTOBY,
«CTtpoeHure MOJIeKYJIbl BO/Ib», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue pepmentay, «Hyknennonsie kucnoTsl. [JJHK», «CTpoeHue Mosiekyibl



AT®», «CrpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHUE KMBOTHOM KIIETKH,
«CTpoeHHE pPACTUTENBHOM KIETKW», «CTpoeHHe IPOKAPUOTUYECKOW KIIETKNY,
«CtpoeHue sizipa KIETKN», « Y TIEeBOAbDY, «JIunuash».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyJIOBaHHWE MJii MPOBEACHHUS
HaOMIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MUKPOIpENapaThl PACTUTENIbHBIX,
YKUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

JlabopaTopHble U NpakTH4ecKue padoThbl:

JlaGopatopHass pabora Ne 1. «l3yueHue KaTadIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMUIIa3bl UK KaTajiasbl)».

Jlabopatopuasi pabora No 2. «l3ydyeHuwe CTpOEHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepUM MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax M HMX
OIHCAHUEN.

Tema 4. ’KnsHenesATe IbHOCTH KJIETKH.

OOMeH BelIecTB, WU MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
TUCCUMUJISTINS  (SHEPTeTUYECKnii OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
MeTabonu3ma. Poiap 3aKOHOB COXpaHEHHs BEIIECTB W SHEPIUM B IMOHUMAHUU
MeTabou3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPO(dHBINA U reTepoTpodHbIil. Posib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN IHEPTUU B KIIETKE.

®dortocunTte3. CperoBass u TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dotocunteza. dpdexTuBHOCTH PoTocUHTE3a. 3HAUeHHE (HOTOCUHTE3A IS KU3HU
Ha 3emiie. Biausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €r0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XEMOCUHTE3UPYIOIIHe OaKTEpUH. 3HAYEHUE XEMOCUHTE3a s
JKW3HU Ha 3eMJI€.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHune BelecTB, BBIJCIECHUE U
aKKyMYJMpPOBAaHME DSHEPrud B KJIETKE. OTambl HSHEPreTUYEcKoro ooOMeHa.
['nmukonu3. bpoxxenue u ero Buabl. KHCIOpOAHOE OKUCIIEHUE, WIIH KIIETOYHOE
JIbIXaHUE. OKucnuTenbHoe dhochopunupoBanue. O} hekTuBHOCTD
HHEPIeTUYECKOI0 OOMEHA.

Peakiiuum wmatpuuHoro cuHre3a. [eHermyeckas wuHpopmanus u JHK.
Peanuzanust reHerudeckoil mHpopmanuu B kieTke. ['eHeTMUeCKud KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuunbiii cuHte3 PHK. Tpancnsuus — 6nocunTes
oenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oerka.

Hexkinerounsie ¢popMbl xu3HU — BUpYChl. UcTopus oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKMU3HEHHOTO IIMKJIA BHUPYCOB.
baktepuodarn. bonesHm pacreHuid, J>XMBOTHBIX M UYEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynozaedunmra yenoseka (BY) — po3oyaurens CITM/Ia.



OOpaTtHast ~ TpaHCKpUNIus, peBepraza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbios, . U. BanoBckuit, K. A. Tumupszes.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metabomuzmy, «MHUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xiopomiacty, «PotocunTesy, «Ctpoenue JHK»,
«Ctpoenune u QPyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaecKkuit Ko,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId 1nuki Bupyca CIIN/a,
oaxtepuodaray, «Pemnmukarms JJHK».

Oo6opynoBanue: mMoxaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasmMHoOXKeHHe 1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHslii 1uKII, WIM >KU3HEHHBIM UK KiIeTkd. MHTepdasza u MUTO3.
[Ipoueccol, mpotekaromue B HHTep(daze. Pemnukanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapHUOTHIIL.
JunnouaHeli U TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpoMaTHbI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHMSI U  UHIUBHUAYaJbHOTO  Pa3BUTHUS
OpPraHNU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, nmpoucxonsiine Ha
Pa3HBIX CTAAUAX MUTO3a. bUONIOrMYeCcKui CMBICI MUTO3A.

[Iporpammupyemasi ruOenb KIETKU — aronTo3.

dopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U nmosioBoe. Buasl 6ecmnosoro
Pa3MHOXKEHUA: JIEJICHHE HAJIBOE, IIOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE ISl CEJIEKIIUH.

[TosoBoE pa3MHOXKEHHE, €r0 OTIINYUS OT OECIIOJIO0TO.

Meiio3. Cranguu meio3a. [Ipouecchl, MpoOUCXOIAIINE HA CTaAusX Meio3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMmbici U
3HAYCHUE MEeNo03a.

['amerorenes — mpouecc 00Opa30BaHUsI TMOJOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U SIMYHUKU. OOpa3zoBaHUE U Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (ClepMaro30ui, SHIEKIeTKa) — CHepMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpPOECHMS SWLEKIETOK U clepMaTo30uaoB. OIUIog0TBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pasBuTHe  (OHTOTeHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amMOpuorenes). Jtarnbl SMOPHOHAIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobienue, ractpyisuus, opraHorenes3. IloctamOpuonansHoe pazButue. Tumbl
MOCTAIMOPHOHAIBHOTO PA3BUTHS: TIPSIMOE, HETIPSIMOE (JIMYMHOYHOE). Brimsiaue



Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOr€HE3 IBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmumsr u cxembl: «DopMbl pasMHOXKEHUS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenui», «J/lenenme xknetku Oaktepuit», «CTpPOEHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwrii mukin», «Pemnmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe u HenpsiMoe pa3BuTHEe», «l amMeToreHe3 y MIEKONUTAKOLIINX U
4esnoBeKa», «OCHOBHBIE CTaJINA OHTOT€HE3.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIPENAPATHI «CniepmMaTo30uasl
MJICKOTIUTAIOLIETO», «SHIEKIeTKa MIEKonuTarmero», «KapuoknHes B KIETKax
KOpEIIKa JyKa», MAarHuTHAas MOJENb-alIuIMKaus «/leneHue KieTkm», MOJeib
JTHK, Mmoznenb metadazHoit XpoMOCOMBI.

JlabopaTopHble ¥ NpaKkTH4ecKue padoThbl:

JlaGoparopuas pabGora Ne 3. «HaGmromenwe muTOo3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMPENapaTaxy.

JlaGoparopuass pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIPENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum resetuku. Mcropus passutust reHeTuku. Poib nuromoruu
U AMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKHU. BKiaa poCCHICKUX M 3apyOeHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TEHETHKH (THOPHUI0IOTHYECKUH,
[IUTOTCHETUYECKUHM, MOJEKYJISIpHO-TeHETHYeCKUii). (OCHOBHBIE T€HETHYECKHE
noHATHA. [ 'eHeTnuecKas CHMBOJIMKA, UCIIOJb3yEeMasi B CXEMAaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuaHoe CKpeluMBaHue. 3aKOH eIMHO00pasust THOPUIOB MEPBOTO
nokosjeHud. IIpaBuno JOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
['unore3a yuctorsl ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpenuBaHWE. 3aKOH  HE3aBUCHUMOTO  HACIIeIOBAaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBaHUSI.
AHanuzupyouiee ckpenuBanue. Mcnoap30BaHue aHATU3UPYIOLIET0 CKPEIMBaHUs
JUTSI OTIPEICIICHHSI TEHOTHUIIA OCOOM.

CuernnenHoe HacneioBanue npuszHakoB. PaGora T. Moprana 1o
CUECIUICHHOMY HACJIEIOBAaHUIO T'€HOB. HapyiieHne cuerieHusi reHOB B Pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPHS HACIIEACTBEHHOCTH. | eHeTuYeCKue KapThl.



['enernka mosa. XpoOMOCOMHOE ONpeAEeHNE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omorametrHsie W reTeporaMeTHbie OpraHu3mbl. HacienoBaHue
IIPU3HAKOB, CLIEIIJICHHBIX C I1OJIOM.

N3MeHunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACTEICTBEHHAS U HACJIEACTBEHHAS.
Pone  cpenpl B HEHACHIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOIU(DUKAITMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN psl 1 BapuallMOHHAS KPHBA.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKH M HX
HOpMa peakiuu. CBoCTBA MOAU(PUKAIIMOHHON NU3MEHYUBOCTH.

HacnencrBenHasi, wiM TEeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHatuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOUECC — OCHOBA KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaluii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYHHBI MyTanuii. MyTareHHbie (HaKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HacleICTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYHUBOCTD.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T'E€HETHKH
YyeJI0BeKa: N'eHeaJOrnueCKHi, OJU3HEIOBBIN, IINTOT€HETHYCCKUM, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[1IP-ananu3a. HacnencTBeHnble 3a0o0jeBaHUsS 4YEIOBEKAa: TCHHBIC OOJIE3HH,
00JIe3HH C HACJEACTBEHHOW MPEepacroiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
CoMarnuecknue H TreHepatuBHble MyTauud. CTBOJOBBbIE KIETKU. [IpuHUMIBI
310pOBOr0 00pa3a >KU3HH, AUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TEHETUYECKHUX
0ose3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAMIIMHCKOM
TCHETUKH B MIPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YHerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBuios.

Tabmuupr u  cxembl:  «MOHOTMOpPHIHOE  CKpELIMBAHME U €TI0
IATOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «[urubpuaHoe CKpemuBaHmue»,
«llutonornyeckue  OCHOBbI  AUTUOPUAHOTO  CKpelMBaHUs»,  «Meio3y,
«B3aumoznencTBue ajIeNbHBIX TE€HOBY», «l'€HETHMYECKHE KapThl PpPACTEHUH,
JKUBOTHBIX W 4eJOoBeKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIIEIOBaHUS,
CLUCIUIEHHOTO C mnoJioM», «KapuoTumnsl uyenoBeka U JKUBOTHBIX», «Buubl
U3MEHUYUBOCTHY», «MoaudukainronHas HW3MEHUYMBOCTH», «HacnmemoBanume pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs: U3MEHYUBOCTH.

O6opynoBaHue: Mojenu-anmivkanuu «MOHOTUOPUIHOE CKpelMBaHUE,
«HenonHoe nomunupoBanuey, «Jlurudpunnoe ckpemmBanuey, «Ilepexkpéct



XpOMOCOM», MHUKPOCKOI M MuUKpomnpenapar «po3zodpuna» (Hopma, MyTauuu
(OpMBbI KpBUIbEB U OKPACKH TeNa), repodapuil «I'opox HOCEBHOIN.

JlabopaTopHblie M IpaKkTHYecKue padoThbl:

JlaGoparopHast pabora Ne 5. «M3yuyeHue pe3yapTaTOB MOHOTMOPHIHOTO U
JTUTHOPUTHOTO CKPEUIUBaHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas pabota Ne 6. «V3yueHne MoaupUKAITMOHHON U3MEHYMBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPHUBOW».

JlaGopartopHnas padora Ne 7. «AHanu3 MyTanuii y 1po30(uiasl Ha TOTOBBIX
MHUKPOIIPENIapaTax».

[Tpaktnueckas pabora Ne 2. «CocraBieHWe U aHaIU3 POAOCIOBHBIX
YEIOBEKA.

Tema 7. Cennekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IpoLecC. 3apOXKIACHUE CEJIEKLUU U JIOMECTUKALIMS.
Vuyenne H. W. BaBunoBa 0 IHeHTpax MNPOUCXOXKACHHS W MHOIo00pa3us
KyJIbTYPHBIX pacTeHHUU. LIEHTpBI NMPOMCXOXKIECHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
[I0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIIuU. MacCoBBI U UHANBUIYAIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKMBOTHBIX. OILIEHKa 3KcTepbepa. BIIM3KOpPOACTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yucrasg nuHus. CKpeLMBAHUE YUCTBIX JIMHUI.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHIUHT.
Otnanénnas rtulOpuauzanus U €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 H
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTHKEHUSA CENEKIMU PACTEHUM, KXUBOTHBIX U
MHKPOOPTIaHU3MOB.

buorexHonorns Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpusa. OTarbl
co3panusi pexkomOuHantHor JIHK wu TpaHcrennbix opranuzMoB. Kierounas
nHxeHepud. Kiietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KitoHnpoBaHK€E BBICOKONIPOIYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPTraHU3MOB.

Dkojoruyeckue W dtudyeckue  npoodnembl. MO —  reHeTHYecKu
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. U. BaBunos, U. B. Muuypun, I'. /I. Kapneuenko, M. O.
NBaHOB.

Tabmuubl u cxembl: Kapta «lleHTpbI NPOUCXOXKACHUS U MHOTOOOpasus
KyJbTYPHBIX pacTteHui», «llopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «OtaanéHHas rudpuauzamus», «Padotel akagemuka M. ©. MiBaHoBay,
«Ilomumnongus», «OObeKThl OuoTexHonorun», «KiaeTouHble KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJ0B M KOPHEIJIOA0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUSY.



JlabopaTopHbIe M IpaKkTHYecKue padoTbl:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHMSI CEJIEKLMM PAcTEeHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHUIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBI  yYaCTOK, B  TEIUIMYHOE XO3AHCTBO, J1aOOpaTOpHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHAN OHOJIOTHSA.

[TpennocbulKu BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIIOLUOHHAS
Teopust U €€ MecTo B OMOJIOrMH. BiusHUE 3>BOJIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUH U IPYTHUX HAYK.

CBunerensctBa HBoMOIMU. [lameoHTONOrHYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTUYECKOM JIETONMMCH, MEPEXOHbIe (HOPMBI.
buoreorpaduueckue: cxoncTBo u pazianuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBa M pa3iuuusi SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJIOIHYHBIE,
pPYyIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell Yy Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHU3MA. JIBWOKyIME CHUJIBI HBOMIONMU BHUAOB 1o JlapBuHy (M30BITOUYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpEIECNIEHHAST M3MEHUYHUBOCTb,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrtetnyeckas Teopus 3Bosonuu (CTD) u € 0OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBostorus. [lomynsnus kak eAMHKUIA BUAA U SBOIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallMOHHBIN
npolecc M KOMOMHATHBHAsT M3MEHYMBOCTH. [lOMyNslMOHHBIE BOJHBI U Jpeild
reHoB. M30i1uus 1 MUrpanusl.

EcrectBeHHbIil 0TOOp — HampaBisoOmMi  (HaKTOp HSBOIIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCTh OpraHU3MOB KakK pe3ysbTaT 3Bomonuu. [lpumeps
PUCTIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANTAIH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOrHuecKoe.

MaxkposBosonsi.  PopMbl  ABONIOLUU:  (pUIIeTUYECKas, JUBEPreHTHas,
KOHBEpIreHTHas, mapasuiesnbHas. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxIeHHE OT HecHeUMaIu3upoBaHHBIX IpeakoB. lIporpeccupyromas
crnenuanu3anus. AJanTuBHas paguaus.

JlemoHcTpanum:



[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mromiep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHE OpraHndecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  00oppObI  3a
cylecTBOBaHue», « EcTecTBeHHBIN 0TOOP», «MHOrOo0Opa3ue COpTOB pacTEHUI,
«MHuoroo6pazue  mopon  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUYUBOCTE», «Apomopdo3by, «Unuoamanrammm», «OO0mmas aereHepanus,
«/IBmkymue cunbel sBomonun», «Kapra-cxema wMapuipyra nyrtemectBus Y.
HapBuna», «bopnba 3a cyuiectBoBaHue», «IIpucnoco0IeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE), « IKOIOTHUECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMUYHBIMU TUIIAMH OKPAaCKH,
HaOOp IUIOMOB U CeMsiH, KosuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, KoJulekiusa «DOpMBI COXPAHHOCTH
HMCKONAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmnukanus «llepexpéct
XpOMOCOMY, BIIAKHBIE TIpenapatsl «Pazputrue HacekoMoro», «Pa3Burtue JISITyIKNY,
Mukponpenapar «J/[pozoduna» (Hopma, mMyTaruu (GOpMBI KPBUIBEB U OKPACKHU
Tena).

JlabopaTopHble ¥ NpaKkTH4ecKue padoThbl:

Jlabopatopnass padota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlaGopartopHas padora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3eMmJie.

JloHaydHble TpEACTaBICHUS O 3apOoXKICHUM XKW3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: abuoreHe3 M maHCHepMmus. XHUMHUYecKas
HBOMIOIMS. AOHUOTEHHBIA CHUHTE3 OpPraHUYECKUX BEIECTB W3 HEOPTraHWYECKHUX.
DKCNEPUMEHTAIBLHOE TTOATBEPKIACHUE XUMUUECKON HBOIOIMU. HavanbHbIe dTab
ouonornyeckoil »Bomonuu. I'nunoreza PHK-mupa. ®opmupoBanne MmeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOILMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

Passutre xxnu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxen. Apxeiickas u
nporepo3oiickass dpbl. llameo3olickas dspa u €€ TMepuoabl: KEMOPHUICKUH,
OPJAOBUKCKHM, CHITYPUMUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30lickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUIA, MEJIIOBOM.

KaiiHo30iickass 3pa ® €€ TEepHOIbl: TMAJICOr€HOBBIM, HEOTCHOBBIMH,
aAHTPOTIOTEHOBBIN.



XapakTepucTUKa KIUMaTa M T€OJOTMYEeCKUX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTEILHOIO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa Kak oTpaxeHue »3Boiouud. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOrUs KaK Hayka. PazButue mpeacTaBieHuil o
IIPOUCXOXKJIEHUH ueJoBeKka. Meroasl H3ydeHHsl aHTpororenesa. CxoacrtBa u
pa3nuyMs 4eJ0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacrieactBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3TrOTOBJIEHUE OPYIUH Tpya, MBIIUICHHE, PEYb.

OCHOBHBIE CTaUU U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbld, YemoBek npsaMoxonalmui, YesnoBek HeaHAEpTAIbCKUM, Yenoek
pa3yMHbIii. Haxoakum uCKOIaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAHMS, O0JACTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUA.

Yenoseueckue packl. OcHOBHblE  OOJIBLIME  pachl:  €BPONEOWIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (9KBaTOpUaibHAas),  MOHTOJOUJHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOONEHHOCTH  MPEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Muiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne CoiaHEUHOH cHcTeMbl», «Pa3Butihe
opranudeckoro wmupa», «PacrurenpHas kinerka», <«OKMBOTHas — KIeTKay,
«IIpokapuornueckas KieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMSI 4YEIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJIOTMYECKUX  HAaxOJOK  MPEAKOB
COBPEMEHHOI'0 4YeloBeKay, «llpeBHenmmue moan», «pesHue moau», «llepsbie
COBPEMEHHBIE JTION», «HeToBeuecKue pachl».

O6opynoBaHue: mymspkn - «[Ipoucxoknenne  4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CIENKH WU
M300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeJoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpeOna), TEOXpOHOJIOTHYECKas TaOnuia, KOUieKius «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHble ¥ NpakTH4ecKue padoThbl:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).



OKcKypeust «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3Msbl 4 OKpYysKaolas cpeaa.

DKOoJIOrus KaK HayKa. 3aJjau U pa3feibl SKOJIOTUHA. MeToabl SKOJIOTHYECKUX
VCCJIEIOBAHUI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OpraHU3MOB: BOJHAs, Ha3€MHO-BO3IYIHAs, MOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccudukamus 3KoI0THYECKUX (HaKTOPOB:
abnoTHYecKkue, OMOTHMYECKHME U aAHTPOIOreHHblE. JIeCTBUE HSKOJIOTMYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue GakTopbl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPHOANU3M.
[IpucnocoGnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (aKTOPOB.
buonornueckrne puTMBI.

buortnueckue (hakTopBhI. Buabt OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAaXJECOHMYECTBO). AMEHCAIM3M,
HeUTpaiu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEWUCTBUM I CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKM nomyasauuu. OCHOBHBIE IIOKAa3aTENH
MONYJISIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCThb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCIeHHOCTH MOIMYJISIUU U €€ peryssuus.

JemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynee, O. ['ekkens.

Tabmuupbl u cxemsl: kapta «IIpupoansie 30Hb1 3emun», «Cpenbl oOUTaHUS
opranu3moBy», «®doronepuoauzm», «llomynsiuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJIsiun UHPy30puu-Typenbkny, «[lumessie nenm.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHasi pabota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaktrueckas padota Ne 2. «Iloacy€T mIOTHOCTH NOMyYJSUMI Pa3HbIX BUIOB
pacTEeHUN.

Tema 4. Coo01recTBa 1 YK0JOrH4ecKre CHCTEMBI.

CooOmiecTtBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIEHO3a: BHUIOBas,
NpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3u B
OUOIIeHO3E.

Dkosornueckre cuctembl (dkocucreMmsbl). [loHaTtne 00 »sKocucTeMe U
ouoreoneHose. OyHKIIMOHATIbHbIE KOMIOHEHTHI SKOCUCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (nuILEBbIE) YPOBHU OJKOCUCTEMBbI. [IuIiieBble LENMM U CETH.
OCHOBHbIE TIOKa3aTeJId SKOCUCTEMbI: OHOMacca, NPOAYKLUHA. DKOJIOTHYECKHUE
OUPAMUJBL:  TPOAYKIMH, YHUCICHHOCTH, OuomMacchl. (CBONCTBAa 3KOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJIALINS, pa3BuTHe. CyKIEeCcCusl.

[TpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOIHOTO
WIM [IMPOKOJINCTBEHHOIO JIECA.

AHTpONOreHHbIE  AKOCUCTEMBI.  ATPO’KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak @aktop ycToM4YMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnajackoro o Ouocdepe. I'panuiisl, coctaB U CTpyKTypa
ouocheprr. XKuoe BemectBo U ero Qyskiuu. OcoOeHHOCTH Ouochepsl Kak
I00AJIBHOM 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOr€OXUMUYECKHE IUKIIBI 3JIEMEHTOB (yTaepoaa,
azoTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emir. AHTPOTNIOTEHHBIE U3MEHEHUs B Onocdepe.
['11o6anbHbIE YKOJTOTHYECKUE TTPOOIEMBI.

CocyuiecTBoBaHuE IIPUPOBI 151 YEJI0BEUYECTBA. CoxpaHeHue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepbl. OCHOBA pallOHATBHOTO
yOpPaBJICHUS MPUPOJHBIMU pecypcaMu M HX HCHOoNb30BaHue. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuupbl u cxemsl: «llumesbie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenn nutanusy», «IKOJOTHUYECKAS] NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOro  Jjeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCUCTBUSA HAa NOPUPOAY», «BaxkHeWmme HCTOYHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BO», «llouBa — Ba)kHeMIlasi COCTaBIIAIONIAs
ounocheprry, «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3ddexT», «DakTopbl
PaIMOaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OO0mas cTpykTtypa Ouocheps»,
«PacnpocTpanenne xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps,
«KpyrosopoT yriepoaa B Ouochepe», «KpyroBopor azora B Ipupoe».

O6opynoBanue: Mopelb-amIuKanus « TUnuaHble OMOIIEHO3bI», TepOapwHii
«PacturenbHble COOOIIECTBAY, KOUIEKIUH «bHOLIeHO3Y, «Bpeaurenu BaxHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TrepOapuu W KOJJIEKIMH pacTeHUH U
YKUBOTHBIX, IPUHAITIKAIINE K PA3HBIM SKOJIOTUYECKUM I'PYyIIIIaM OJHOTO BUJA,



Kpachnas kaura Poccuiickoit @enepanniu, n300paxeHus: OXpaHsIeMbIX BUJIOB
pacTeHui U )KUBOTHBIX.



[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHA [IPOTPAMMLBI  T10O

BMOJIOT'N HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O
OBPA3OBAHHMA

Cornmacho ®I'OC COO, ycraHaBiauBalTCsS TpeOOBaHUSA K pe3ysbTaram
OCBOEHHUSI  OOydJaloIMMHUCS TPOrpaMM  CpelHero oodmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM ¥ PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NIMYHOCTHBIX pe3ylbTaTOB OCBOECHUA mpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHME OOYJarOIIUMUCS POCCUHUCKON
IrPaXIaHCKOM UICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACICHUIO, HaJlWyhe MOTHUBAIlMM K  OOyYeHHI0O  OWOJIOTHH,
IIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIECHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHA OMOJIOTHUECKOTO
3HaHUSA, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JESITEIBHOCTH  IIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYLIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHME HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS HpeamMeTra «bruonaorus» AOCTUTarOTCS B
€AMHCTBE YYEOHOM M BOCIHUTATENBHON JIEITEIIBHOCTH B COOTBETCTBUU C
TPAAUIIUOHHBIMU POCCUMCKUMM COIUOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPHHSATHIMHA B OOIIECTBE MpaBUJIaAMU M HOPMaMu
MOBEJICHUSI W CIHOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUsS, CAaMOBOCIHUTAHHS U
CaMOpa3BUTHSA, PA3BUTUA BHYTPEHHEHW MO3ULMHU JIMYHOCTH, IATPUOTHU3MA,
YBAXXCHUA K 3aKOHY U IIPABOIOPAMKY, YEJIOBEKY TPYJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XCHUS, OCEPEKHOr0 OTHOUIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBHOTO Hapona Poccuiickon dPenepauuu, npupone u
OKPY’KaIOIIEN CpeE.

JInyHOCTHBIE pPE3yibTaThl OCBOEHHUSI yudeOHOro mpeamera «buomorus»
JOJKHBI OTPakKaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCSI PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKJICHHH, COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U ONbITA ACATEILHOCTH B MPOLECCE peaan3alud OCHOBHBIX HAIlPaBICHUHN
BOCITUTATEIIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3UIIMK 00YUYaIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOT'0 WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYLUMOHHBIX NpPaB M OOS3aHHOCTEW, YBaKEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH IIpU CO3JAAHHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBbIX M TMO3HABATEJbHBIX 3a7a4, BHIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOW KHU3HU U OOBACHATD €€;

YMEHUE YYHUTHIBaTh B CBOMX JEUCTBHUIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUS JIIOJIEH C Pa3HbIMU YOEKACHUSIMU, KyJIbTYPHbIMH LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIO)KEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCIEAOBATENBCKUX 3a]a4, YBaXUTEIBHOIO
OTHOIIEHUS K MHEHHUIO ONIOHEHTOB MpHU OOCYXIECHUHU CIOPHBIX BOIPOCOB
OHMOJIOTMYECKOTO COAECPHKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) MIaTpMOTHYECKOr0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBaXEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU IE€pE.
PonuHoy, ropmoctm 3a CBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYpY,
IPOLIOE U HACTOSIIIIEE MHOIOHAIIMOHAJILHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K NPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JNOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJIEHHE H
pa3BuTHE OHOJOTMM, TNOHMMAaHUS 3HAYEHHA OWOJIOTMM B IO3HAHMHM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

ujeliHasg yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHME IyXOBHBIX IIEHHOCTEN POCCUICKOTO Hapoa; chOpMHUPOBAHHOCTh

HPAaBCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 NIOBE/ICHUS; CHOCOOHOCTh OLIEHUBATh

CUTYaLIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS,

OpPUEHTHUPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH; OCO3HAaHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOrO OyAyLIEro; OTBETCTBEHHOE
OTHOULIEHUE K CBOUM POJUTEINSIM, CO3/IaHUI0 CEMbU Ha OCHOBE

OCO3HAHHOT'O MPUHATHS LEHHOCTEW CEMEUHOM )KU3HU B COOTBETCTBUU C

TpaauuusaMu Haponos Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIIEHHUE K MUPY, BKIItOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHHUE YMOIIMOHATBLHOTO BO3/ICUCTBUS KUBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPA)KEHUIO B pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢usuveckoro BocnuTaHus, GOPMUPOBAHHS KYJbTYPHI 3I0POBbSI H
IMOLMOHAJIBHOTO 0J1ar0NOJIyYHUsi:

MOHMMAaHUE W pean3alus 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TMPaBUI U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHUMAaHUE IICHHOCTH MPaBUJI MHANBUIYAJTEHOTO U KOJUIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHHME MOCCACTBUN U HEPUITHSI BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS
QJIKOTOJISI, HAPKOTUKOB, KYPEHUS);

6) TPya10BOI0 BOCIIMTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTU MacTEPCTBA, TPYA0TIO0HE;
TOTOBHOCTh K AKTUBHOM JIEITEILHOCTH TEXHOJIOTUYECKON U COLIMATIbHOU
HaIpPaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIHHO

BBITIOJIHATD TAKYIO 1€ATEbHOCTD;

HWHTEpEC K pa3iu4HbIM cdepaM MpodecCUOHATBHONU JeATeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymieil mnpodeccud U pearTu30BbIBAThH
COOCTBEHHBIC KU3HECHHbIC TUIAHBL;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHI0 W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSI:

HKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOUYHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKON KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB W OIIGHKM WX BO3MOXKHBIX ITOCJICACTBUH IS
OKPYXKarOUIEN CPEIbL;

OCO3HAHHE II00ATBLHOIO XapakTepa AKOJOTMUECKUX MpOoOJIeM U MyTell HX
penieHus;

CIIOCOOHOCTh HUCIOJI30BaTh MpUOOpETaeMble MpPH H3YYEHUU OUOJIOTHH
3HAHUSI W YMEHUS TMpU peHIeHuH TpoOsieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIOJICHHE  TMpaBWl  TOBEJAEHUS B NPUPOJIE,
HalpaBJICHHBIX HA COXPaHEHHWE pABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEpHI);



aKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpeX  OKpYKarolleu
IPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJIC/ICTBUS NMPEANPUHUMACMBIX ACHCTBUHN U MPEIOTBPAILAT UX;

HaJIM4YKE Pa3BUTOrO SKOJOTUYECKOIO MBIIIICHHUS, SKOJIOTHYECKON KYJIbTYPbI,
OIbITa JEeSTEIbHOCTU 9KOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS MU B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON JEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATENBCKOM KYJIBTYphl KakK CpeJICTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NMOHUMAaHUE CcrnenuPuKkd OWOJIOTUM KaK HAyKd, OCO3HAHUSA €€ pOoJu B
GbOopMHpPOBAaHUN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
npeacTaBlieHus 00 OKpyXalolleM MHpE KakK O €AUMHCTBE MPUPOJIbI, YeJOBEKa U
oOlIeCTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW IMBHIIMA3AINU:
oOecrieyeHus: HOBOT'O YPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  peIllaTh PEeCcypcHble  MpPOOJIEeMbl  pPa3BUTHS
YeJIOBEUYECTBA, NTOMCKA MYTEH BBIXOJIa U3 MIO0ANBbHBIX IKOJIOTMYECKUX MPOOIeM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYypcOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJIYYEHHH OWOJIOTMYECKHMX 3HAHUM B LEISIX
NOBBIIIEHUS OO0IIel KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJILHOM IpaMOTHOCTU OOydarommxcs, GopMHpPyeMOil
MpU U3y4YEHUU OUOJIOTHUH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJy4YyaeMble 3HAHUS [UIS aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXKAIOUIEro MUpPA U MPOUCXOASAIIMX B HEM HU3MEHEHH,
yMEHHUE JielaTh OOOCHOBAHHBIC 3aKIIIOUEHHMsI HAa OCHOBE HAy4dHbIX (DaKTOB U
MMEIOIMXCS JaHHBIX C LIEJIbIO TIOJyYEHHUs IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTHUYECKUE 3HAHWS IS
penieHus: npoOJieM B peajbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHME LIEHHOCTHM HAYYHOH JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO JESTENHHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJIYYEHHIO HOBBIX 3HAHMM 1O OHOJOTMU B
COOTBETCTBHUHM C KUZHEHHBIMU TOTPEOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHHs ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYarOIIHUXCSA
MEXIUCIUIUIMHAPHBIE (MEKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAYYHOM KapTUHbI MHpa U CHeUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIUs, SIBICHHE, IPOLECC,
cUCTEeMa, Hay4yHbId (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIEJIOBaHME,  HAOJIOJICHWE,  U3MEpPEHHE,  OKCIEPUMEHT U JIPYTuX),
yHUBEpCaJbHbIC yUeOHbIE NeUCTBUS (MI03HABATEIbHbIC, KOMMYHUKATUBHBIE,
PETYJISITUBHBIE), o0ecreynBaroIne (opMHpOBaHUE (pyHKIMOHAIBHOU
I'PaMOTHOCTH M COITMATIBLHOM KOMIETEHIIMHN 00y4YaroIuXcs, CHOCOOHOCTh
o0yyaroumxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKME 3HAHMS WM  YHUBEpCaJbHble y4eOHbIE JCUCTBUS B
ITO3HABATEIbHOM U COLMAJILHOM ITPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OCBOCHMSI NMPOTPAMMbl CpPEJHEro OOIIEro
o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH MO3HABATEIbHBIMHU
AeMCTBUSIMH:

1) 0a3oBbI€e JJOrHYECKHE TeHCTBHUS:

CaMOCTOATENLHO  (OPMYJNIMPOBATH W aKTyalM3upoBaThb  MpodlieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWM 3HAHMW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpaBHEHHUS, Ki1accupuKaluu, 0000IICHUs), PACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATUN (BBIAETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3M C IPYTUMH MOHATUSIMH);

ONpENENATh LEIN JEATENbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTH)KEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBSICHEHUST (DAKTOB M SIBJICHUUN
YKUBOM IIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYKICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH W TMPOTUBOPEUYUS B pacCMaTpPUBAEMBbIX
ABJICHUSX, (POPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

IPUMEHSThH CXEMHO-MO/IECJIbHBIE CpelcTBa VIS [PEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOILIEHUN B U3yYae€MbIX OMOJIOTMYECKUX 0OBEKTaX, a



TaK)Ke MPOTHBOPEUUN PA3HOTO POJIA, BHISBICHHBIX B PA3TUYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOLINXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3yIHTATOB
LEJSIM, OLICHUBATh PUCKH MOCIEACTBUMN JACATEIbHOCTH;

KOOPAMHHUPOBATH U BHIIOJIHATH pabOTy B YCIOBUSIX PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 6a3oBble HCCIeA0BATEIbCKUE IeliCTBHUSA:

BJIQ/IETh HaBBIKAMU Y4€OHO-HCCIIEIOBATENIbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMM  pa3pelieHus MpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOUCKY METOJIOB pPELICHHsI MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BHUIbI JICSITEIBHOCTH IO TOJIYYEHHUIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalnH, MPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4YeOHBIX
CUTYyaIUsIX, B TOM YHUCJIC TP CO3TaHUH YI€OHBIX M COITUAIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBINA TUI MBINLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMU MTOHITHSIMHA U METOJIaMU;

CTaBUTh M (HOpPMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NeSITeTbHOCTH Y )KU3HEHHBIX CUTYAIIHSsIX;

BBISIBIISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalIM3WpOBaTh 3a/audy,
BBIIBUTaTh TUMOTE3y €€ pelIeHMs, HaXOAWTb apryMEHThl Ui J10Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUs] 3aJaydl  pPe3yJIbTaThl,
KPUTHYECKU OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIIECTBIIATH IeJICHANPaBICHHBINA MOUCK MEPEHOCA CPEJICTB U CIIOCOO0B
JelcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO U MPAKTUYECKYIO 00JaCTH
KU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OpPUTHHAIIBHBIE TTOAXO0/IbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) padora ¢ ungopmaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE Y4EOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEpaTtype, OHOJOTHYECKUX CIOBapsSIX U
CTIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATU3UPOBATh



WH(OPMAITHIO PA3TMYHBIX BUOB U (HOPM TIPEACTABICHHSI, KPUTHUIECKU OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NTMYHBIE METOJbI MPU TOUCKE U
otbope Ouosornueckoit mHMOpMaIMKi, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3amad;

pUOOpETaTh OIBIT HMCIHOJB30BaHUS WH(HOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTUMAIbHYIO  GOpMYy  TPEACTABICHHUS
ounonornyeckoit uHbopmaruu (cxeMbl, rpaduKky, TUarpaMMbl, TAOIHIIbI, PUCYHKH
H IpyToe);

UCTIONb30BaTh HAYUYHBIA fA3BIK B KadecTBe CpeACTBa Mpu padore ¢
OMOJOrMYecKol HH(pOpMalMe: MPUMEHATh XHMHYECKHE, (unyeckue u
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHME  CPECTBA
HATJISATHOCTH;

BJIAJCTh  HABBIKAMM  paclo3HaBaHWA W 3alIUTHl  WH)OpMaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMH:

1) oO1ennme:

OCYIIECTBIIATH KOMMYHUKAIIMHA BO BCeX chepax KU3HHU, aKTUBHO YJaCTBOBAThH
B JIMAJIOTe WM JUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMoW TeMbl (yMEHHE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeJiaraeMoi
3a/1a4, YIYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3HIMKN JPYTUX YYACTHHUKOB
Jiasnora Wil JUCKyCCUN);

pacno3HaBaTh HeBepOaJlbHbIE CpEJCTBA OOIICHMS, TOHMMAaTh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH MIEPETOBOPHI;

BJIAQJIETh Pa3IMYHBIMH CHOCO0aMU OOIIEHUS W B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs IPYTUX JIOJICH, IPOSIBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPpeKTHOM popme hopMyIupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JJIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCTIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

MOHUMAaTh M HMCIIOJIb30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIWBUAYAIbLHOM
paboThI IPH pelieHnH OUOJIOTHYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C yd4€TOM OOIIUX
MHTEPECOB M BOBMOXXHOCTEH Ka)I0TO YjieHa KOJUICKTHBA,



MPUHUMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH W
KOOPJIMHUPOBATh JACUCTBUA MO €€ JOCTHKEHHUIO: COCTAaBIISITh IUIAH JECUCTBU,
pacmpenensaTh pojad ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTO yYaCTHHKA KOMAaHIbl B
OOIIKIA pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLECHUBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aJleHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeICTBUSIMH:

1) camoopranuszauus:

WCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TPOOJIeM U UX
pElIeHNUs B )KU3HCHHBIX U YYEOHBIX CUTYAIUsX;

BHIOMpaTh HAa OCHOBE OHOJIOTUYECKHX 3HAHUN II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMIX JICCTBHSIX M IMOCTYNKAX MO OTHOILICHUIO K KUBOU HPUPOJE,
CBOEMY 3JI0POBBIO U 37J0POBBIO0 OKPYKAIOIIUX;

CaMOCTOSITEIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESTEIbHOCTh, BBISBIISTH
poOIeMBbI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 33/1aul B 00pa30BaTEILHOM
JEATEIIbHOCTH U JKM3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh  IUIAH  PEIICHUST Mpo0JeMbl ¢ Y4€ToM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEAMOUTECHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAaIIUsIM;

pacuupsTh paMKu y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTECHHUI;

JiejaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIAUIUU B
pa3HbIX O0JIACTSIX 3HAHMM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIAJCTh HABBIKAMH  TO3HABATENHHON  pediIieKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JECUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEQIIEKCUU IS OLEHKU CUTYallMH, BbIOOpa
BEPHOTI'0O PELICHHUS;

YMETh OLICHMBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PELICHUS IO HUX
CHUKEHHUIO;



IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB
NEATENBHOCTH;

3) npuHsATHE ce0s U APYIUX:

IPUHUMATh ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX NPU AaHAIU3€ PEe3yJbTaTOB
NEATEIIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYroro 4eaoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl OocBoeHus nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUIO 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4E€OHBIX CHUTyalUsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouonorumed. B mporpamme mnpeameTHbIe
pe3ybTaThl MPEICTaBICHBI IO TOJaM O0yUYEHHSI.

[TpenmeTHble pe3yabTaThl OCBOEHUS ydueOHoro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CUCTEME HAay4YHOIO
3HaHHS ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAy4HOIO MMPOBO33PEHHUs, O BKJIAAEC POCCUHCKUX U
3apyOeKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIUMOHAIBHOU
I'PAMOTHOCTH Y€JIOBEKA ISl PELICHMS KU3HEHHBIX 3a/ad4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OUOJIOTMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (oOMeH BEIIeCTB M IpeBpalleHue
SHEPIrUM), TOMEOCTa3 (CaMOpEryJisilits), YpOBHEBAs OpraHU3allusl KUBBIX CHCTEM,
CaMOBOCIPOU3BEJICHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, I[EHTpaJbHasg JIOTMa MOJIEKYJsIpHOM Ouomnoruu), 3axoHsl (I
Mengens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LeHTpax MHOroooOpasus M
IPOUCXOXKIECHUSI KyJIbTypHbIX pacteHuil H. . BaBunosa), onpenensars rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHNE U
ONMCAHUE KUBBIX CUCTEM, NPOLIECCOB U SIBJIEHUW, OPTaHU3aLNsl U IPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  TMIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXK]Iy HCCIIETyEeMbIMU BEINYMHAMU, OOBSICHEHHE MOTYYEHHBIX



pE3yNbTaTOB, MCIOJb30BAaHHBIX HAYYHBIX MMOHATHWA, TEOPHUH W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHUE BBIJIEISTH CYIIECTBEHHBIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U
DYKapWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTraHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIIECTB W MPEBpAICHHs] HEPTUU B KIETKe, (poTOoCHHTE3a,
IJTACTHYECKOTO W DJHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHTO3a, Meko3a,
OIUTOJIOTBOPEHUS, PA3MHOKCHHS, WHIUBUIYAIBHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSATh MOJYyUYEHHbIE 3HAHUS I OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBJICHUU, IUISl MPUHSTHS MPAKTHUECKUX PEIICHUM B MOBCEIHEBHOMN
KHU3HU C IeNplo obOecredeHnss Oe30MacHOCTH CBOETO 3J0POBbS M 3I0POBBS
OKPY>KaIOIIUX JIIO/IeH, COOIIOICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOICH
MPUPOIHOMN cpesie, MOHUMaHKUe He0OXOAMMOCTH HUCTIONb30BAHUS JOCTHKEHUM
COBpPEMEHHOM Oonosoruu u OHMOTEXHOJIOTHI TUIS palMOHAIBLHOTO
MPUPOOTIOIH30BAHNUS;

yMEHUE peIlaTh JJIEMEHTApHbIE TEHETHYECKHWe 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHWe, CICTUICHHOE HACJIeIOBaHWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUISl TPEJICKa3aHus HACJICIOBAaHUS TPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATh J1TA0OPATOPHBIE M NIpPaKTUYECKHUE pabdOoThl, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OIICHWBATh W HMHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJEPKAHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TIOMYJISIPHBIC
MaTepHualibl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCICAOBAHUI B OHMOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMMCBMECHHBIC M YCTHBIE COOOIICHUS,
00001mass 6MoIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSITUIHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» 6 11
KJlacce NOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCThH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCUUCKHUX U
3apyO0eKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIBHOM
TPaMOTHOCTH YeJIOBEKa ISl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHI:
BUJI, TIONYJISAINS, TeHO(OH, SBOJIIONHKS, ABMWKYIINE CHIIBI ((aKTOPHI) IBOFOIUH,
MPUCIIOCOONIEHHOCTh OPTaHU3MOB, BUA000pa30BaHue, IKOIOrHIecKre (aKkTophI,



HPKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PpPEIyLEHThl, LEeNu MUTaHUA,
HKOJIOTHYECKasl upamua, OuoreoneHos, onocdepa;

yMEHHE Wu3jaraTb OHOJOTMYECKHE TEOpUM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DHBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. bapa, depengoBaHusi TJaBHBIX HAampaBlIeHUN U
nyTteii spomoruu A. H. CeseprioBa, yueruss o ouocepe B. 1. Bepnaackoro),
OINPENEIISTh FPAHULBI X TPUMEHUMOCTH K )KMBBIM CHCTEMAM;

yMEHUE BJIaJIETh METOJJAMU HAYYHOr'O MMO3HAHMS B OMOJIOTUU: HAOJIOIEHUE U
OTIMCAHME KUBBIX CHCTEM, MPOIIECCOB U SIBICHUM, OpraHu3aIiis U NpoBeIeHUE
OMOJIOTMYECKOTO  HDKCIEPUMEHTa,  BBIIBW)KEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIEAyEeMbIMH BEIIMYMHAMHU, OOBSCHEHUE MOIYYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSITHM, TEOpU U 3aKOHOB, YMEHHUE
JIENaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMNYJALMA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOTeOlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'O0 OTOOpa, BHA000pa30BaHMs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHM3Mbl, IMEepeHoca
BELIECTB M IIOTOKA SHEPIUM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB M OHUOT€OXUMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATh MOJYYEHHbIE 3HAHMS ISl OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, [UISl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOM
XKU3HM C LEJIbl0 o0ecnedeHus: Oe30IaCHOCTH CBOEro 3J0pOBbS M 370POBBS
OKPY>KaIOILKX JII0/IeH, COOIIOICHHUS] HOPM IPaMOTHOI'O MOBEACHUS B OKPY KaloLIei
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJIUMOCTH HCIOJIb30BAaHUS JIOCTH)KEHUMN
COBPEMEHHOW OMOJIOTUH JIIsl pAlMOHAIILHOTO MPUPOAOIIOIb30BAHNUS;

yMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a/1aud, COCTABISATh CXEMbI
MEPEHOCa BEILIECTB U YHEPTUU B IKOCUCTEMAaX (LIETH MUTaHUsA);

yYMEHHE BBINOJHITH J1a0OpAaTOPHBIE M MpakTHUYEeCKHe pabdoThl, cOOII0AAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKHM OLEHUBATb U HHTEPIPETHUPOBATH HH(GOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POPMALIUU, HAYUHO-TIOMYISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IrJ00ajbHbIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIICHHUS,
00001128 6MOJIOTMYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCIOJIb30BaTh NOHITUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposbie)
Ne ni/m KonTtpoasubie | IlpakTuyeckue
NMPorpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbl
pecypcbl
butmmoreka [JOK
I buonorns Kax Hayka 2 ! 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U X OpraHu3anus 1 0 0 Bubmorexa TOK
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTAB U CTPOCHUE KICTKHU 8 1 bubmorexa [TOK
P https://m.edsoo.ru/7f41¢292
butmmoreka [JOK
4 IKH3HEAISATENLHOCTE KICTKH 6 ! 0 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHNE 1 MTHAMBUAYAIBHOE PA3BUTHE 5 0 1 bubmmoreka [{OK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE U N3MEHYUBOCTD ] 0 15 butmmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
! Peseparioe Bpems ! ! 0 https://m.edsoo.ru/7f41¢292
g Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bubnuoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




11 KUIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Ne ni/m KonTtpousnsie | IIpakTnueckue
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [JOK
1 | 1
IBOTOUHOHKAs GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U pa3BUTHE KU3HU HA 9 0 0.5 bubmuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6nmorexa [JOK
3 Opranu3Msbl ¥ OKpyXkarolas cpeaa 5 0 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 P 2 1 1
C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
5 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 0 0 hits://m.edsoo.ru/7f41 cc74
OBIIEE KOJIMYECTBO YACOB 110 [IPOT'PAMME 34 2 3.5







INOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
Tema ypoka Kontpoasnbie | IlpakTtudeckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbl padoThI
pecypcsl
but6mmoreka [JOK
1 buonorus B cucreme Hayk 1 1 0 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU TPUPOIBI.
[IpakTuyeckas padora Ne 1
2 «gCHOHBSOBaHI/I;e Pa3INYHBIX 1 0 0.5 brbmmorexa [TOK
https://m.edsoo.ru/863e6122
METOJI0B MPU U3yUEHUU
OMOJIOTNYECKUX 0OBEKTOBY»
3 buonornueckue cuctemsl, Mpouecchbl 1 0 0 bubnmnorexa [JOK
U UX U3yYEHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKUM cocTaB KIIeTKU. Boma u 1 0 0 bubnuoreka [JOK
MHHEPAIBHBIE COJIUA https://m.edsoo.ru/863e674¢
bubnuoreka [JOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1 0 0 hitos://m.edsoo r/S63e6b72
®epMeHThl — OMOJIOTHYECKHE
KaTanu3aTopsl. JJabopaTopHas
6 pabora Ne 1 «M3yueHnue 1 0 0.5 bubnmnorexa [JOK
KaTaJIUTHYECKON aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMEpE aMIIIa3hI
WJIM KaTajas3bl)»
7 Vraesonanl. JIunuael 1 0 0 bubmorexa I{OK

https://m.edsoo.ru/863e6870




bu6mmorexa [{OK

8 Hyxnennoseie kucnotsl. ATO 0 hits://m.edsoo r/863e6d5c
9 Hcropus u meTo bl U3y4eHUst 0 bubanorexa [JOK
kietku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 Kietka xak nemoctHas sKuBas 0
cucrtema
CtpoeHune 3yKapuOTUYECKOM KIETKH.
JlaGopaTopHnas pabora Ne 2
«/3yueHne CTpOoeHMs KIIETOK bubnmnorexa [JOK
11 pacTeHHid, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OaxTepuil Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax v ux
OITMCaHHE
12 OOMeH BelecTB Wi MeTaboIu3M 0 ng;;;f;;gg}; 63e766¢
bubnuoreka [JOK
13 orocuHTes. XeMOCHHTE3 0 https://m.eds00.ru/863¢7¢98
. bu6mmorexa [{OK
14 Jueprerueckuii 0omen 0 httos://m.edsoclfru/ 863¢7aae
JKu3HeHHbIN UMK KISTKU. [lenenue
KJeTkr. Muto3. JlabopaTopHas
15 pabota Ne 3 «Ha6J‘IIOL[peHI/I§ MHTO3a B 0.5 Bubmorexa TOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpErapaTax»
16 buocunte3 Oenka. Peakius 0 bubnuoreka [JOK
MaTpUYHOI'O0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsamus — 6uocunTe3 O6enka 0 bubmmorexa LIOK

https://m.edsoo.ru/863e796¢




13 Hexnerounsie ¢hpopMbl )KU3HU — 0 bu6muoteka [IOK
BHUPYCHI https://m.edsoo.ru/863e7540
bubnuoreka [JOK
19 DOopMBI pa3MHOKEHHUSI OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6muoteka LIOK
20 Meiios 0 https://m.edsogru/ 863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJIeTOK. OIJI0/I0TBOPEHHE.
71 JlaboparopHas padota Ne 4 0.5 bubnnorexa [JOK
«M3y4yeHue cTpoeHuUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»
2 NunuBuayanbHOE pa3BUTHE 0 bu6nmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
73 'eneruka — Hayka o 0 bubnnorexa [JOK
HACJIEICTBEHHOCTU U U3MEHYNBOCTHU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACJIEI0BAHMS
24 npmHaKoE. MOHOFI/I6pI/IIJ[1HOC 0 bromorexa LOK
https://m.edsoo.ru/863e8878
CKpeIllMBaHNE
UTHOpUIHOE CKpelIBaHue. 3aKOH
25 feBaBHI:)H)‘;\[AOFO HiﬂfﬂOBaHHﬂ 0 bubmmorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernieHHOE Haclea0BaHNE
npusHakoB. JlabopaTopHas pabora
2 Ne 5 «M3yuenue pe3ysbTaToB 0.5 bu6mmoreka [IOK

MOHOTHOPHIHOTO U TUTHOPHIHOTO
CKpELIMBAaHUS y Jp030(HIIbl HA
TOTOBBIX MUKpPOIIpETIapaTaxj

https://m.edso0o.ru/863e8c60




I'enetuka nmona. Hacienosanue

but6mmoreka [{OK

27 MPHU3HAKOB, CLEIUIEHHBIX C IIOJIOM ! 0 https://m.edsoo.ru/863e8c60
N3menunBocts. Henacnencrsennas
W3MEHYMBOCTh. JIabopaTopHas
73 paborta Ne 6. Uzyuenue 1 0.5 bubmoreka [JOK
MOJU(PHUKAITMOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHAIMOHHOTO psJlia U
BApUALIMOHHON KPUBON»
HacnencrBeHHass U3MEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 0.5 bubnuorexa [JOK
«AHanu3 MyTanuil y 1po30o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOTIpErapaTax»
30 I'enernka yenoBeka 1 0 ngj;;fg;?ﬁg 63e8d78
PesepHbIii ypok. O600611€HHE 11O
31 TeMme «HacmencTBeHHOCTD U 1 0
M3MEHYHUBOCTbh OPTaHU3MOBY
but6mmoreka [JOK
32 Cenexiuis kak Hayka u pouece ! 0 https://m.edsoo.ru/863e9214
33 MeTtoabl ¥ JOCTUKEHUS CENEKLIMU 1 0 bubnmnorexa [JOK
pacTeHUM U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHomorus kak oTpacib 1 0 bubnuotexa [JOK
[IPOU3BOJICTBA https://m.edsoo0.ru/863e¢9336
OBHIEE KOJIMYECTBO YACOB I10 14 4

ITPOTPAMME




11 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uugposeie
Tema ypoka Konrpousbnbie | IIpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesr
N bubnuotexa [{OK
1 DBOJIIOLIMS U METO/IbI €€ U3yUEHUs 1 1 0 hitps://m.edsoo ru/863ca20e
) Uctopus pa3Butus npeacTaBiIeHHI 1 0 0 bubmoreka [JOK
00 3BOITIOLIUU https://m.edso00.1ru/863¢9570
bubnmnoreka [JOK
3 Mukpossomioms ! 0 0 https://m.edsoclfru/ 863e9cle
[omynsus xak neMeHTapHas
€MHULIA BUJA U SBOJIIOIHUH. EvGmiorexa LIOK
4 JlaGoparopras padora N 1 ! 0 0.5 httos://m.edsoclfru/ 863e99c6
«CpaBHeHHE BUIOB T10
MOpP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBroKy1me cuiibl (3J€eMEHTapHbIC 1 0 0 bubmuoreka [JOK
(baxTOpbI) IBOIIOIUH https://m.edsoo.ru/863e9da4
N bubmuoreka [JOK
6 EcrectBenHsIi 0TOOp 1 ero Gopmbl 1 0 0 httos://m.edsoo r/S63e9ed0
Pe3ynpTate! sBOIIOLMM:
IPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BUI000pazoBanue. JlaboparopHas 1 0 0.5 bubmuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
2 Hamnpasnenus u nytu 1 0 0 bu6mmoreka [IOK

MaKpOIBOJOIUU

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIONIMN 0
10 I/I"CTOpI/IH KHU3HU Ha 3eMiie U METObI 0
e€ u3yueHus
1 ['unoTe3bl NpOUCXOXKIEHUS )KU3HU 0 bu6mmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paMm 0 bu6nuorexa [IOK
U nepuogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOIIOLUU
pPacTUTENBHOIO U )KMBOTHOTO MHpA.
13 [IpakTuyeckas padora Ne 1 0.5 bu6mmoreka [IOK
«M3ydyeHne NCKOnaeMpIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHMi U KUBOTHBIX B
KOJUIEKLIUSAX»
14 CoBpemeHHas cucrema 0 bubnnorexa [JOK
OPraHU4YECKOro Mupa https://m.edsoo.ru/863ea48e
bubmmoreka [IOK
15 DBOJIIOIMS YeJIOBEKa (AaHTPOTIOTEHE3) 0 httos://m.edsoo ru/863eacc
16 JIBuokyuiue cuibl (hakTopsbl) 0 bu6muoteka LIOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLNN 0
YeJI0BeKa
18 Yenoseueckue packl U IPUPOIHbIE 0 bu6mmoreka [IOK
aJanTalyuy YejaoBeKa https://m.edsoo.ru/863eaea2
PesepHbiit ypok. O0o0mIeHuE 110
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE 0
YKU3HU Ha 3emiie»
20 ODKOJIOTHs KaK HayKa 0
21 Cpenpl 00uTaHUS U DKOJIOTHYECKUE 0 bu6nuoreka [JOK




(bakTopsl

https://m.edsoo.ru/863eafec

AbuoTtnueckue (HakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdostoruueckre 0COOCHHOCTH

22 pacTeHMi U3 pa3HbIX MECT 0.5 brbsmorexa [TOK
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabota
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa
bu6nuoreka [JOK
23 broruteciue dakTops! 0 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomynsiun. [Ipaktudeckas padora
24 Ne 2 «IToncuét mIoTHOCTH 0.5
MOMYJISILUIA Pa3HBIX BUOB
pacTEeHUI»
25 HroroBast kKoHTpoIbHas paboTa 0
26 Coo01iecTBa OPraHu3MOB — 0 bu6nmoreka [JOK
OUOLIEHO3 https://m.edsoo.ru/863eb46a
27 DKOJIOTUYECKHE CUCTEMBI 0 bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
but6mmoreka [JOK
28 DKOJIOTUYECKUE MUPAMUJIBI. 0
. https://m.edsoo.ru/863ebSfa
CgoiicTtBa 3xocucreM. Cykueccust
29 [IpupoaHbie 3KOCUCTEMBI 0
30 AHTpPOINOreHHbIE SKOCUCTEMBI 0
31 buocdepa — rmobanbHas 0 bu6muoteka LIOK
KOCUCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
32 3aKOHOMEPHOCTH CYII€CTBOBAHUS 0 bubnmoreka [JOK




o6uocdepsl

https://m.edsoo.ru/863ebd16

33 UYenoseuecTBo B Onocdepe 3emin 1 0

34 CocymiecTBoBaHUE TPUPOBI U 1 0 bu6nuoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I10 14 )5

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

www.bio.1september.ru
www.bio.nature.ru
www.edios.ru
www.km.ru/educftion

EEREEE

CucreMa oIleHUBaHUA

Bxoanas nuartocruuyeckasi nposepouyHas padora 10 kiaace

Kooudukarop
3JICMEHTOB COJICPKaHUs ¥ TPeOOBaHUI K YPOBHIO IMOJATOTOBKU 00YYaIOMIMXCS JIJISl IPOBEICHHUSI
KOHTPOJIbHBIX pa0OT MO OMOJIOTHH IO TeMaM yueOHuKa: «buomorus. O6mas ouonorus» B 10
KJiacce
Hpenmer: «omomorus» 10 ximacc
YuedHuK /1151 001e00pa3oBaTeNbHBIX YUPEKICHUN, COCTaBIEHHBIN 0] pyKoBoACcTBOM B.B.
ITaceunuka
Buja KOHTPOJIS: UTOTOBBIN, TEKYIINI,CTaAPTOBBIN
Tema: Kiterka. OnTorene3. OCHOBBI T€HETHKH.

1. TlepeyeHnb 3JieMEHTOB NMPEIMETHOTO COEPKAHNS, TPOBEPSIEMbIX HA
KOHTPOJILHOW padoTe

| Kox | Onucanue 31eMEHTOB NPEeAMETHOT0 COAePKaAHUS




1.1

Buosaorus kak Hayka. MeToabl 0M0JI0THH.
Pounp Guonoruu B hopMUpOBaHUH COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTHHBI MUPA.
MeToapl U3y4IEeHUSI )KUBBIX OOBEKTOB.

2 Kuerka
2.1 KnerouHoe cTpoeHHE OpraHu3MOB KaK JOKa3aTeJIbCTBO UX POJICTBA, €IMHCTBA
OpraHn4eckoro Mupa. ['eHbl ¥ XpoMocoMbl. Bupychel — HekieTouHast (hopMa JKU3HU.
XUMUYECKHUMN COCTAB KIIETOK.
2.2 HyxnenHoBbI# KUCIOThL. ['eHeTUUeCKui KO
2.3 Crpoenue kinetku. OpraHoubl.
2.4 OOMEH BEIIeCTB B KJICTKE
2.5 Jenenune knetku: Muto3, Meiio3
3 Pa3mHo:XeHHNe U OHTOTEeHe3
3.1 DopMBbI pa3MHOXKEHUSI OPraHU3MOB
3.2 Pa3Butne nonoeix kiaeTok. OTIo10TBOpeHNE
33 OHTOreHes3
4. OCHOBBI FreHeTHKH
5.1 MoHO- 1 AUTHOPUTHOE CKpEIINBaHNE
5.2 XpOoMOCOMHas TEOpUS HACleICTBEHHOCTH. HacnenoBanue cLenIeHHoe ¢ I0JI0M
5.3 M3menunBocTh. MyTanuu
5.4 I'eneruka yenoBeka
2. TIlepeuenn 3JIeMEHTOB MeTanpeAMeTHOT 0 coJep:KaHusl, MPOBepPsieMbIX
HA KOHTPOJIbHOII padoTe
Kon Onucanne 371eMeHTOB METANIPEAMETHOTO COAEPKAHUS
1 YMeHue fenath BIOOP U3 MPEII0KEHHBIX BApHAHTOB (Mo3HaBarensHoe Y'Y /1)
2 YMmeHue kiaccupuIUpOBaTh, aHATM3UPOBaTh (1103HaBaTeabHOe Y'Y 1)
3 YMeHue BBICKa3bIBaTh CyXIeHus (mo3HaBarenpabie YY)
4 YMeHne ycTaHaBIMBAaTh TPUYMHHO-CIIEICTBEHHBIE CBS3H (TI03HaBaTenbpHoe Y'Y /])
5 YMeHue CTpOUTh JIOTHUECKHUE PACCYKICHUS, YMO3AKITIOUCHUS
6 YMeHure BhIpaKkaTh CBOM MBICIH B COOTBETCTBUU C 3aJa4aMU U YCIOBUSMU
KOMMYHUKaIuu (KOMMyHHKaTHBHOE Y'Y J])
7 YMeHure OlleHUBaTh MPAaBUILHOCTH BBITOHEHHS YaeOHOM 3anaun (perynatuBHoe Y Y /)
3. Hepe‘IeHB TpGﬁOBaHI/Iﬁ K YPOBHIO ITIOJAITOTOBKH
oﬁyqalomnxca, OCBOHMBIIINX T€MbI
yueOHMKa «BBeneHue B 0011y10 OMOJIOTHIO» 10 IIpeAMeTY «OuoJI0rus» B 9 Kiacce
Kon Onucanue TpedGOBaHUII K YPOBHIO MOATOTOBKH 00y4aIOIINXCSA

1

Buams / nonumame

1.1

IIpu3Haky OMOIOTHIECKUX OOBEKTOB:

1.1.1

JKUBBIX OPTaHU3MOB: PaCTeHHUH, TPHOOB, KUBOTHBIX, OAKTEPHH;

1CocTaBJIeH Ha OCHOBE TPEOOBaHUI K PEIMETHBIM pe3yJIbTaTaM

1.1.2

TE€HOB, XPOMOCOM, KIICTOK;




1.1.3 MIOMYJISIIIANA, SKOCUCTEM, arpOIKOCUCTEM, OnoCcheps

1.2 CyIHOCTh OMOIOTHYECKUX TPOLIECCOB!

1.2.1 0OMEH BEILECTB U MpeBpallleHHe YHEPTHH, IINTAaHHUE, TbIXaHUEe, Pa3MHOKEHNE,
HACJIEICTBEHHOCTh U U3MEHUYHNBOCTD;

1.2.2 KpyTrOBOPOT BELIECTB U NPEBPALIECHUE SHEPTUH B SKOCUCTEMAX.

2 Ymems

2.1 OOBSCHATS:

2.1.1 0COOCHHOCTH CTPOCHUS KIETOK;

2.1.7 TUIIOTE3bI SBOJIOIIMH YEJIOBEKA, MECTO U POJIb;

2.1.10 TIPUIMHBI HACJICICTBEHHOCTH i H3MEHIHBOCTH.

24 BeisBnATH TUIIBI B3aUMOJICUCTBUI Pa3HbIX BUJOB B SKOCUCTEMAX.

2.5 CpaBHUBaTh OMOJOTHYECKHE OOBEKTHI, TPOLIECCHI.

2.6 Onpenensars NPUHAIICKHOCTh OHOJIOTMUECKUX 00BEKTOB B IpyIIaM
(xmaccudukamnms).

2.8 [IpoBOaUTE CAaMOCTOSTENBHBIN MTOMCK OHOJIOTHYECKON MH(pOpMAIINK: HAXOAUTH B
HaY4YHO-TIONYJIIPHOM TEKCTE HEOOXOAUMYIO OMOJIOTHUECKYIO HH(POPMAIIHIO O KHUBbIX
00beKTax, mpoueccax; padboTaTb ¢ TEPMUHAMU U MOHATHAMU

BxogHasi fMarHOCTH4YecCKasi IPOBepoYHasi padora mo
Oomos1orum 10 Kj1acc

IlosicHuTe IbHasA 3allMCKa
JlaHHas KOHTpoJIbHass paboTa OXBaTHIBACT OCHOBHBIC COJEpXKATENbHBIC JHHUH Kypca
omonornn 3a 9 kmacc. 3amaHus KOHTPOJBHOM paboOTHl pasznuyaroTcs 1Mo (GopMe W YPOBHIO
TPYAHOCTH, KOTOPBIA ompenensercss crocoOoM MO3HABAaTENbHON NESTEIbHOCTH, HEOOXOAUMBIM
JUIS  BBITIOJIHCHUS 3ajJlaHus. BBINONHEHUE 3a/JlaHuil  KOHTPOJBHON paboThl TpesnosaracT
OCYIIECTBICHHE TAKMX HHTEIIEKTYyallbHBIX NEHCTBHIA, KaK paclio3HaBaHHE, BOCIIPOW3BEICHHUE,
U3BJICYCHHE, KiIaccu(UKALHs, CpaBHEHUE, OObSICHEHUE, apTYMEHTALHS U JIp.

XapakTepuCTHKA CTPYKTYPbI M COJIep:KaHue KOHTPOJIbHOI padoTsl KoHTpoabHas
paboTa COCTOUT U3 TpeX YacTel, KOTOPhIE Pa3IHUYAIOTCS MO POpMe 3aJaHHU, CTETICHH CII0KHOCTH
1 KOJIMYECTBY 3afaHui. Onpeaensonm Ipu3HaKoM ISl KaXA0H 9acTu
paboTHI sIBIsIeTCS hopMa 3aTaHmi:
®*  Yacts | comepxuT 3a1aHus ¢ BLIOOPOM OTBETA;
YacTh 2 CONEPKUT 3a/1aHus] HA MHOXKECTBEHHBIHN BBIOOD , YCTAHOBJICHHE COOTBETCTBHS
Y YCTAHOBJIEHUA MOCJIE0BATEIbHOCTH MIPOLIECCOB.

Yactb padoThbl Tun 3agannid KoanuectBo 3ananuid
Yacts 1 3anaHus ¢ BEIOOPOM OTBETA 14
Yacrp 2 3amaHus ¢ KPaTKHUM OTBETOM 3

K kaxnomy u3 3aganuii ¢ Beioopom orBera Yactu 1 paboTs! npeanaraercs 4
BapHaHTa OTBETA, U3 KOTOPHIX TOJIBKO OAWH MPaBUIIbHBIMH.



B 3amaHnsgx Ha MHOYKECTBEHHBIN BEIOOp YacTu 2 pabOTHI OTBET AaeTcs B BHAE Habopa
uudp uiu OyKB, 3alMCaHHBIX 0e3 MPoOeoB.

Ha BeInoHEHNE KOHTPOJIBHOHM pabOThl OTBOAUTCS 45 MUHYT.

Cucrema OlleHHBaHUS BHIIIOJIHEHUS 33/IaHUH ¥ KOHTPOJIEHOM pabOThI B IIETIOM.
IpaBunbHO BhIMOMHEHHAs paboTa oreHnBaeTcs 20 bamnamu.

Kaxxnoe npaBuibHO BhIMONIHEHHOE 3ananue Yactu 1 omenuBaercs 1 Oamwiom. 3amanHue
CUMTACTCS BBIMOJIHEHHBIM BEPHO, €CJIM YUECHHK BBIOpasI (OTMETHII) HOMEP NPaBUIBHOTO OTBETA.
3amaHue CYMTAETCS HEBBHINOJIHEHHBIM B CIEAYIONIMX CIy4asX: yKa3aH HOMEp HEMpPaBHIBLHOTO
OTBETa; YKa3aHbl HOMEpa IBYX WM 0Ojee OTBETOB, JaXKe €CIHM CPeIW HUX YKa3aH U HOMEpP
MPaBUIBHOTO OTBETA; HOMEP OTBETA HE YKa3aH.

[IpaBunbHO BRIMOTHEHHOE 3a1anue YacTu 2 onieHuBaeTcs B 2 Oama (2 6anna — HeT
omun6Ook; 1 6amn — gomymieHa oaHa omuoka; 0 0aIoB — IOMYIIEHEI JIBE U 0oJiee OMIMOOK).

Hopma oneHuBaHus
Bcero 20 6axnoB

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

Crnenudukanus
No | 3amanue | [IpoBepsieMble 37IEMEHTHI YpoBeHb Maxkcumanbsbiii | Bpems
B paboTe | coaepikaHus CIIO)KHOCTH | Oamn
1 [Al Ponw Ouosnoruu B popmupoBanum b 1 1,5

COBPEMEHHOM €CTECTBEHHOHAYYHOMN
KapTHUHBI MUPA, B IPAKTUYECKOU
JESITETbHOCTH

2 | A2 KrnetouHoe cTrpoeHne opranuzMoB b 1 1,5
KaK JI0Ka3aTeJIbCTBO UX POJCTBA,
€IMHCTBA )KUBOW TPUPOJIBI

3 |A3 IIpu3Haku OpraHus3mMoB. b 1 1,5
OnHOKIETOYHBIE 1 MHOTOKJIETOYHbIE
OpTaHU3MBbI
4 A4 apcTtBo Pactenus b 1 1,5
5 |AS HapctBo J)KuBoTHBIE b 1 1,5
6 | A6 ITapctBo )KuBOoTHBIE b 1 1,5
7 | A7 CXO0JCTBO YeIOBEKA U JKUBOTHBIX U b 1 1,5
OTIINYUS
8 | A8 IIpomeccrl JKusHenestenpHocTr| b 1 1,5
OpraHn3Ma 4eJ0oBeKa
9 |A9 HeiiporymopainbHas peryssus b 1 1,5
IIPOLIECCOB JKU3HEAEATEIbHOCTH
OpraHu3Ma
10 | A10 HeliporymopanbHas perynanus b 1 1,5
MIPOLIECCOB KU3HENEATEIBHOCTH
OpraHu3Ma

11 | All Ornopa u ABUKECHHE b 1 1,5




Yacte 2 B 1. 234

12 | Al12 Brustaue sxonornyeckux (HakTopoB 1,5
Ha OpPTaHU3MBI
13 | Al3 DKocHUCTeMHasi OpraHu3anus >KHBou 1,5
TIPUPOIBI
14 | Al14 YMeHue onpelesTh CTPYKTypy 1,5
00BeKTa, BEICTATH 3HAYUMBIC
(hYyHKIIMOHATBHBIE CBS3H
Yactp 2
15 | Bl YMeHHe NPOBOUTE MHOKECTBEHHBIN 8
BEIOOD
16 | B2 ‘YMeHne ycTaHaBINBaTh 8
COOTBETCTBHE
17 | B3 YMeHue onpenensirb 8
MOCIIEIOBATENNFHOCTH OMOIOTUIECKIX
MIPOLIECCOB, SIBIECHUH.
OTBeTHhI
Yacts 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
B2.211122
B 3. BAI'B/]
CrapToBasi KOHTPOJIbHasi padoTa no 6uosiornu 1ias 10 kiaacca.
Ne | Ma 3ananue Ot | ban
KC. MakcuManbHOE KOJIMIECTBO 0ayioB 3a padboty — 20 BeT | Ja3a
n | Koa pa6
/ -BO oTy
n | 0an
JI0B




Al. Kakas Hayka u3y4yaeT XUMHYECKHUI COCTaB, CTPOCHUE U MPOLIECCHI
KU3HEICATEIbHOCTH KIETKH?

1. 'ncronorus 2. OMOpHOIOTHS
3. Oxomnorwus 4. I{utonmorus

A2. Bo3bynutens CIINWla — ato
1. Bupyc 2. bakrepus 3. Ognoxnerounsiii rpu0 4. [IpocTeiimee

A3. Kak Ha3bIBalOT OPraHU3MEI , KOTOPBIM JIJIS )KU3HEACSITEIbHOCTH
HE00X0UM CBOOOIHEIN KUCIOPOT?
1. Asrorpodamu 2. Araspobamu 3.I'ereporpodamu 4. Aspobamu

A4. Kaxue pacTeHusl COCTOAT U3 CXOAHBIX IO CTPOCHHIO KJIETOK, HE
00pa3yromux TKaHeh?
1. Bogopocnu 2. ITnaynst 3. [lanopotauku 4. Mxu

AS5. ’Kalbl , B OTIIMYME OT JIATYIIEK, MOTYT JKUTh BAAIH OT BOAOEMA.
YeM 3TO MOKHO OOBSICHUTE?

OHHU pa3MHOXKAIOTCS Ha CyIe

VY HEX ITydIiie pa3BUTHI JIETKUE U OoJiee cyxas Koxka

Y HHX KOPOTKHE 33 HIEe KOHEYHOCTH U JIJIMHHEIE TIepeHIE

b=

OHU NHUTAIOTCSA HA3eMHBIMH 0€CII03BOHOYHBIMH JKMBOTHBIMU

A6. Kakux u3 IpeBHUX KUBOTHBIX CUUTAIOT MPEAKAMU 3€MHOBOIHBIX ?
1. Creronedaion 2. UxTHo3aBpoB 3. ApXeonTepruKcoB 4.
Jlatumepuii

A’7. CommanbHast MpUPoJIa YeTTOBEKa MPOSBIIICTCS B
1. TIpucmocoGaEHHOCTH K MPAMOXO0KIEHHIO
2. PeueBoii neqaTeqbHOCTH
3. Hammune TopTaHHu C IOJIOCOBBIMU CBA3KaMU
4. O6pa3oBaHuu YCIOBHBIX pedIeKCOB

A8. XKemup , BeIpabaThIBaeMast HEYECHBIO, IO JKETIHBIM IPOTOKAM
MOCTyMaeT B
1. [Mumesox 2. XKemyaok 3.Tonctyro kumky 4. TOHKYIO KHIIKY

A9. 3pI/I’I’pO]_[I/ITBI MOTYT IEPEHOCUTHL KUCJIIOPO U YT. JICKHCIIBIN T a3, TaK KaK

OHH COJepIKaT
1. Boay u MuHepasbHBIE COIH
2. AmHrurena
3. ®ubpuHOreH
4. Temormobun

A10. [InuTensHOE MOBHIIEHUE COAEPIKAHUS TIIIOKO3bI B KPOBH
CBUJIETEIBCTBYET O HApYyIIEHNH 0OMeHa
1. benkogoro 2. JKuposoro 3. YriaesogHoro 4. MuHepaibHOTO

Al1. HemoaBu»KHO COETMHEHBI MEX]Ty CO00M KOCTH
1. IlnedeBas u jgokTeBas 2. TeMeHHas U BUco4yHad 3. benpeHHas u
6omnpmas Oepuosas 4.1 pynuHa n pédpa




A12. Kakne OMOTHYECKHUE CBSI3U CYIIECTBYIOT MEXIY PAKOMOTIIETEHIKOM
Y aKTUHHEN?

1. Tapaszur-xo3sun

2. XWIHUK-KEPTBA

3. KoHKypeHTHBIE

4. B3auMOBBITOIHbIE

A13. 'maBHBIM (HaKTOPOM , OTPAHHYUBAIOIINM POCT TPABSTHUCTBIX
pacTeHHUil B €I0BOM JIECY, ABIISAETCS HEJOCTaTOK
1. Cgera 2. Bogsr 3. Terna 4. MuHepansHBIX coeit

Al4. bonsmMHCTBO OaKTEPHil 1 HEKOTOPHIC TPUOBI B KPYTOBOPOTE
BEIIIECTB, BBITIOJHSIOT POJIh

1. TIpowsBoauTesneii OpraHUYECKOro BEIIECTBA

2. TlorpeOuTernei OPraHMIECKOro BEIIECTBA

3. PaspymmTerneii OpraHu4ecKoro BelecTsa

4. KOHIIEHTPATOB OPraHMYECKOr0 BENIECTBA

BriGepuTe Tpu MpaBUIBEHBIX OTBETA
B 1. B uém nposiBiIsieTCsl CXOACTBO MOKPBITOCEMEHHBIX M TOJIOCEMEHHBIX

pacTeHMit?

1. Xapaxrepusyercst MHOrooOpa3HeM BUIOB
HmeroT Xopomio pa3BUThIE BETETATHBHBIC OPTaHbI
CriocoOHBI 00pa30BEIBaTh OOLITHUPHEIE JIeca
PasmHuoxaroTcst ceMeHaMu
OnBUIIOTCS] HACGKOMBIMH U ITULIAMU

SEVIESNCES

O0pa3yIoT COUHBIC M CYXHE CeMEHa

B2. YCTaHOBHTe COOTBETCTBHE MEX/Ty MPU3HAKOM OpPTaHU3Ma U
[APCTBOM, JUIsI KOTOPOTO OH XapakTtepeH. [Ipu3nak HapcTBO
1. Pacrenus

2. KusoTHbIE
A. PactyT B TeueHue Bcel KU3HU
b. AKTHBHO nepeMenatTca B IpOCTPAHCTBE
B. [IuTaroTcst rOTOBBIMU OPTaHUYE€CKHMH BEIIECTBAMHU
I'. OGpa3yioT opraHudecKue BEIeCTBa
B TIporiecce (hOTOCHHTE3a

J. AmeroT oprassl 4yBCTB
E. SBnsitoTcst OCHOBHBIM UCTOUYHUKOM KHCIIOPOJIA

Ha 3emiie

A |B |B | T |ag |E




B 3. YcraHoBuTE mocnea0BaTENbLHOCTD NIEPEAAUX BEECTBA U
SHEpruu B nuineBoi nenu. A. Hacekomoe
b. Pactenue
B. Hamns
I'. JIarymka

J. Opén

HTtoro

ITosicHuTe / IbHasA 3allUCKa K IIpOME)KYTO‘-IHOfI

IIPOBEPOYHOM padoTe Mo 0HuoIoruu 10 Kjracc

KonTtponrshas paboTa B IBYyX BapHaHTaX COCTABIICHA B BUJIE TECTOBLIX 3a/IaHUM,
COOTBETCTBYIOLINX TeMaM, U3yyaembIM B 1 momyroauu 10 kinacca:

- OpranuvecKue BEIeCTBa KICTKH;
- OCHOBHBIE TIOJIOXKEHUS KIIETOYHON TCOPHUH;
- OpraHoubl KIETKH;
- DHepreTn4eckuii 0OMeH B KJIETKE;

B TecTax mpezacraBieHsl pa3HOOOpa3HbIE 3aIaHUS 110 TEMaM:

Yactb A comepxut 18 3amanuii ¢ BRIOOPOM OHOTO BEPHOTO OTBETA M3 YETHIpEX 0a30BOTO
YPOBHS CJIO’KHOCTH.

Yacte B comepkur 3 3amaHus ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB, Ha
YCTaHOBJICHUE COOTBETCTBHSI W OMNPECIICHUE IMOCICA0BATEILHOCTH OUOJIOTHYECKUX OOBEKTOB,
MIPOIIECCOB U SIBIICHUMN. DTH 3aJaHUs TOBBIIIICHHOTO YPOBHSI CIIOKHOCTH.

B1l, B2, B3- ymMmenume mnpoBOAWTh MHOXECTBEHHBI BHIOOp ¥ yCTaHABJIMBATH
cootBeTcTBHE YacTh C COIEpKUT BOMPOC, ITOAPA3yMEBAOIINI OTBET U3 3 MPaBUIHHBIX
aneMeHToB. Ha BhIMToNTHEHNE TeCTa peKOMEHAyeTCs BRIACTUTh 40 MUHYT.

Kpurepun

oueHuBaHus: Yactp

«A» - 18 6ammoB Yacte

«B» -9 06amnos.

Yactb « Cy» - 3 Gana.

Htoro — 30 6amoB.

27-30 6amoB - oneHka «5»- 90-100%

21 - 26 6amnoB — omnenka «4» - 70-89%

15 - 20 6amroB — orieHKa «3»- 50-69%

Menee 15 6amioB — olleHKa «2»-MeHee

50%
OTBeTBI:A 1 2 3| 4 S| 6| 7| 8| 9|10 (11|12 (13|14 (|15 16 |17 |18
Bapuanr - 1 4 31 2 4 1 [ 334 13 [1 2 (2 |1 [3 (1 (4 3




Bapuanr - 2 2 3 [af t] 23] o] u{2fal2f2]4a]3]1]1]2]
B 1 2 3
Bapuanr - 1 121221 ABI' BI'J{
Bapuanr - 2 ABI' 135 212112
C
Bapuant - 1 JIBymMeMOpaHHBII OpraHOU]T
Buytpu naxonurcs coocrennas JJHK, BayTpenHss memOpana o0pasyer
KpPHUCTHL. B MUTOXOHIpHUAX MPOUCXOIUT pa3pylIeHNE OPraHUIECKOTO
BEIIECTBA JI0 YTIIEKHCIIOTO ra3a v BoJIbl ¢ oopasoBanreM ATO
Bapuanr - 2 JBymMeMOpaHHEII OpraHou]
Buytpu naxonutcs coocrBennas JHK, rpansl Tunakonzos
[Ipoucxoaut porocuHTE3 C 0Opa30BaHIEM OPraHUYECKHUX BEIIECTB M3
YIJIEKHUCIIOTO ra3a U BOBI C BBIACICHUEM KHCIOPOAa
OneMeHTHI ColepIKaHus.
oansxns P o & = o=
. S5 co® 2 B =
[IpoBepsiemMble 21eMEHTHI
COoZIepKaHUS
Yacts A
1 OpraHnydeckre U HEOpraHMYECKUE b 1
BEIIECTBA KIETKU
2 YrneBoabl b 1
3 VrieBoasl b 1
4 JIurmner b 1
5 benkn b 1
6 OyHKIMK OETKOB b 1
7 HyxnenHoBbIe KHCIOTHI b 1
8 HyxnenHoBbI€ KHCIIOTBI b 1
9 ATO b 1
10 ATO b 1
11 Bupycsl b 1
12 OCHOBHBIE TIOJIOKEHUS KIIETOYHOH b 1
TEOpUH
13 OpraHouisl KIETKH b 1
14 OpraHous! KIETKH b 1
15 OpraHouas! KICTKH b 1
16 DyKapHOThI U IPOKapUOTHI b 1
17 DHepreTHIecKuii 0OMeH B KIIETKE b 1
18 DHepreTHdecKkuii 0OMEH B KIIETKE b 1
Uroro| b 18
yacTh Al
Yacte B
B1 CooTBETCTBUE MEXY CTPOSHHEM H (DYHKLIUEH IT 3
BELIECTBA U €r0 BUJIOM.
B2 CtpoeHue opraHouioB II 3
B3 OTnr4nst MPOKapUOT U 3YKAPHOT II 3




Hroro vacts B| 11 9

Yacts C
C1 Opra"ous! KIETKHA II 3
Hroro yacts C 3

Hroro 30
IIpoMexxyTouHasi IpoBepoYHasi padoTa
Bapmuanr 1.
1. K HeopraHM4ecKUM BEIIECTBAM KJIETKH OTHOCATCS
1) *xupsI 2) Oenku  3) HYKJIGMHOBBIE KUCIIOTH  4) Boza

2. I'moko3a SIBISIETCSI MOHOMEPOM:
1) remorno6una 2)rnuueprHa 3) rIMKoreHa 4) agpenanuHa

3. Kakyro (pyHKIIHIO BBITIONHSIOT YTIIEBOABI B KIIETKE?
1) KaTanuTHYECKYyIO 2) SHepreTH4YecKyIo
3) XxpaHeHHE HACIeCTBEHHOH nHpopManun 4) ydactie B OnocuHTe3e Oenka

4. B wieTKe JUIHABL, B OTIHYHE OT YIJIEBOAOB, BBIMONHSIIOT QyHKIHUIO 1)
SHEpPreTUYecKylo 2) CTPYKTYpHYIO 3) 3amacarollyro 4) perynsaTopHyo

5. V3 aMMHOKHCIIOT COCTOST MOJICKYJIBI:
1) OenKoB 2) yraeBogoB  3)munumo  4) JHK

6. [1pu MOHWKEHNUHU TEMIIepaTypbl aKTHBHOCTh ()EPMEHTOB
1) yBenmuunBaeTcs 2) He U3MEHSETCS
3) 3amemsercs 4) cHauaJia 3aMeJUISIeTCs, TOTOM YBEIHUUBACTCS

7. Kakyto (hyHKIIHIO BBITOHSIOT B KJIeTKe MoyieKysr JIHK?
1) CTPOUTEIBHYIO 2) 3AIIUTHYIO
3) HOCHTEIIS HACJIEACTBeHHON NH(GOpMAIHH 4) TOTIIONICHHS YHEPTUHA COTHEUHOTO CBETA

8. B cocras nykineorunos PHK He BxomuT:
1) anennH  2) ryanuH 3) ypammn 4) THMUH

9. Cunte3 Monekyn AT® B kneTKe MOKET IPOUCXOIUTh B:
1) MHUTOXOHJPHUAX U XJIOPOIUIACTAX 2) a5pe u pubocomax

3) anmapate ['onb/KM 1 TH30CcOMax 4) XxpoMOCOMax M SAPBIIIKE

10. Cxoapko monekyn AT® obpasyercst mpu OECKUCITOPOTHOM PACIIEIIICHIH TITIOKO3HI?

1)38 2)4

3)2

4) 36

11. Bupycsl MOTYT pa3MHOXaTbCsL.

1) ToxpKO B KIJIETKE X035HHA 2) Ilyrem mpocToro eneHus
3)Tonpko OecmonbM MMyTEM 4)ToNbKO TIOJIOBBIM ITyTEM.

12. Posib KJI€TOYHOI TEOPUH B HAYKE 3aKII0YAETCS B TOM, UTO OHA:
1) pa3bscHIIA MEXaHU3M IBOJIIOIMKAZ) BBISBHUIIA POJH SAPA U XPOMOCOM B KIIETKE 3)
BBISIBUJIA 3HAYCHUE OPTAaHUYCCKUX BEIIECTB B KIETKE  4) omucana OpraHoUIbl KIETKU

13. K opranouniam KJI€TKH OTHOCATCS
1) ropMOHBI 2) TM30COMBI 3) epmeHTHI 4) BUTaMUHBI



14. B armmapare ['oapmxn 006pasyroTes:
1) nu30coMBI 2) pubocomBbl  3) XJIOPOIIIACTHI 4) MHUTOXOHAPHUH

15. IlepeBaprBaHue MUINEBLIX YACTHUI] U yIAJICHUE HETIEPEBAPEHHBIX OCTATKOB IPOUCXOIUT B
KJIETKE C TIOMOIIIBIO

1) 1) anmapara [osbmku3) 2)9H10MIIA3MATHYECKOH CETH

2) 3)muzocom 4) 4) pubocom

16. HacnenctBenHas nHbopMalus B KJICTKaX OakTepuil COACPKUTCS B:

1) komerieBoit JIHK  2) nurormazme  3)ampe  4)pmbocomax

17. B xiieTkax 4esroBeKa M )KUBOTHBIX B KA4€CTBE MCTOYHMKA SYHEPTHH UCTIONB3YIOTCA 1)
TOPMOHBI U BUTAMUHBI 2) BOJIa U YTJICKHCIIbBIN ra3
3) HEopraHnveckue Beuiectsa  4) 0eJKH, KUPBI U YTIICBOMBI

18. KoHeuHble IPOIyKThl OKUCIECHUSI OPraHUYE€CKUX BELLECTB:
1) AT® u Boza 2) KHCIOPO M YTIICKHCITBII

ra3 3) Boja v yriaekucielii ra3  4) ATO u

KHCIIOPOJ

B 1. YcranoBuTe COOTBETCTBUE MEXKILy CTPOCHUEM, (YHKIMEH BEIIECTBA M €r0 BHIOM.

CTPOEHUE U ©YHKIHWA BU/JL
A) COCTOAT U3 OCTATKOB MOJIEKYJI TNTUIIEPHHA U KUPHBIX KUCIOT 1) nunusr
B) cocTosT 13 0CTaTKOB MOJEKYJT aMUHOKHUCIIOT 2) 6enku

B) 3amuimaroT opraHu3M oT MepeoXJIaKICHUS

I') 3anumaroT opraHu3M OT 4y KEPOIHBIX BEIIECTB
J) obamaroT peHaryparmei

E) BemmonHSIOT 3amacarontyio GyHKIIAO

A B B r i E

B 2. Beibepute cTpyKTypsl ¥ QYHKIIUH, OTHOCSIIUECS K SAPY KICTKH.

A) HNmeet nymMeMOpaHHYIO 000JI0UKY C IIOPaMH

b)OrtBeuaer 3a cuntes ATD

B) XpaHUT HACTIEICTBCHHYIO NH(MOPMAIIHIO U YYACTBYET B €€ Mepeaade
I")Conepxut sphIlIKO, B KOTOPOM COOHPAIOTCS pUOOCOMBI

1) Ocyl1ecTBisieT MPOIECCHI MIIACTHYECKOTO M SHEPTETHYECKOTO OOMeHa
E) O6e3BpekuBacT MpOAYKTH paciiaga B KIETKE

B 3. Bemummre OyKBEI, 0003HAYAIONINE YIIEMEHTH BEPHOTO OTBETA HAa BOMIPOC: YeM KIIETKa
OakTepuil OTIIMYACTCS OT KIETKH KUBOTHOTO?

A) HaJIMYMEM HapyKHOU

MeMOpaHsl b) oTcyTcTBHEM siapa

B) OTCYTCTBHEM IUTOILIA3MBI

I') nanmamrem mIOTHOH 000JI0UKH

J1) oTCcyTCTBHEM MUTOXOHAPHI



E) coneprxaHnemM opraHMuecKUX BEIECTB
C. Yto u3BECTHO O BHYTPCHHEM CTPOCHUM U QYHKIMSIX MHTOXOHAPHIA?

IIpome:xyTouHnas mpoBepoyHasi padora
Bapuanr 2.
1. K oprannueckuM BelecTBaM KJIETKH PACTEHUH OTHOCUTCS
1) Bona 2) KkpaxMmai 3) xmopua Kanelust  4) moBapeHHas CoJlb

2. YrueBosl ipu (HOTOCHHTE3E CUHTE3UPYIOTCS U3:
1)0.uH20 2) CO2u H2 3)C021H20 4) C02 u H2CO03

3. B kJIeTKax )KUBOTHBIX 3aMIACHBIM YIJIIEBOJOM SIBIISCTCS:
1) nemronozal)

Kpaxmai 3) TIroKo3a

4) ruKoreH

4. HanGomnpIiee KOJIMIECTBO SHEPTHH BBIACISACTCS IIPH PACHICIUICHUH OHOTO I'paMMa
1) )xupa  2) TIIFOKO3BI 3)Genka  4)uenIrON036I

5. KucoThI, 13 KOTOPBIX COCTOST OCNKH, Ha3bIBAIOTCS
1) HyKIIEMHOBBIMH ~ 2) aMHHOKHCIOTaMH  3) MUHEPAIBHBIMH  4) HEOpraHHYeCKUMHU

6. B mepeHoce KuCIIopo/ia U YrieKUCIoro ra3a B OpraHu3Me y9acTByeT
1) Muo3un 2)

¢ubpuH 3) remorioOuH

4) KoJIIareH

7. I'ne B knerkax aykapuot coaepxxutcs JJHK?
1) B stope 2) B pubocomax 3) B kommekce ['onbmxu 4) B uuTomazmMe

8. Monexyna PHK comepkuT a30THCTBIE OCHOBAHUSA:
1) aneHnH,ryaHuH,ypaITiL, ITATO3WH 2) UMTO3WH,TyaHUH,aICHUH, TAMIH
3) TUMHH,ypaIL,aJIcHuH,TyaHUH 4) ajieHUH,ypaIlvI, TAMAH,ITATO3WH.

9. Kakona poib monekyn ATO B knetke?

1) obecnieunBatoT OpraHNU3M dHEPTHEH 2) YCKOPSIOT XUMHUYIECKHE PEaKITHH 3)
y4JacTBYIOT B 00pa30BaHUM KIETOUYHBIX CTPYKTYp  4) HOTJIOIIAIOT SHEPTUIO COTHEYHOTO
cBera

10. Ckonbko Mosiekyia AT® oOpasyeTcs mpu KHUCIOPOTHOM PACHICTIIICHHH TIIFOKO3bI?
1)38 2) 36

3) 28

4) 2

11. Kaxkoit Bupyc Hapymiaetr paboTy IMMYHHOH CHCTEMBI YeJIOBEKa?

1) INonmmomuenura 2)Ocnsl

3)['punma 4)BUY



12. Kakas Teopus 0000m1MIa 3HAHUS O CXOJICTBE XHMHYECKOTO COCTaBa KICTOK paCTCHUH,
JKUBOTHBIX, YEJIOBEKa, OaKTepuii U TprOOB?

1) sBomroIMY 2) KIIeTOYHAsS 3)IPOUCXOKICHUS YeIOBeKa 4) MHAUBUIYATHHOTO PA3BUTHS
OpraHU3MOB

13. K opraHouam KJI€TKH OTHOCHUTCSI
1) xpomatun 2) kommuieke [onpmxu  3) AT®  4) knerounsiii cok

14. Kakyro poinb Urpaer sapo B KIETKe?

1) COJIEPKMT 3aIac MUTATEIbHBIX BELIECTB

2) OCYIIECTBIISIET CBSA3b MEXK/Iy OPraHOUJAMH U YaCTIMHU  KJIETKH

3) CIOCOOCTBYET MOCTYIUICHUIO BELIECTB B KIIETKY

4) 00ecrneunBaeT CX0ICTBO MATEPUHCKOM KIETKHU C JOUYSPHUMHU

15. [omy>xuakas cpefa KIETKH, B KOTOPOU PACIIONIOKEHO PO H OPTraHOUIbI, — 3TO
1) Bakyoib 2) nu3ocoma 3) IMTOIIIA3Ma 4)komruiekc [onbmxu

16. B xieTkax npoKapuoT I'eHbI, B KOTOPBIX XPaHUTCS HAacleACTBEHHAs HH(opMaIus,
PacIOJIOXKEeHBI B
1) LUTOIIAa3ME 2)sape  3) MUTOXOHIPUSIX 4) pubocomax

17. buonoruyeckoe OKUCIeHNE HAET IPU 00A3aTEIEHOM YUaCTHH
1) kucmopoga  2) depMeHTOB  3) TOPMOHOB  4) HYKJICHHOBBIX KHCIOT

18. KoxmaecTBO 3TaroB B 3HEPreTHUECKOM OOMEHE:
1)2 2)3
34 4)36

B 1. Beinumiure 6ykBbI, 0003HAYAIONIUE HIEMEHTBI BEPHOTO OTBETA: Kakue (GpyHKIMN
B OPraHU3ME BBITOJIHSIOT KHUPbHI?
A) OTKJIAZBIBAIOTCS B 3a11ac
B) cimy»ar HCTOYHMKOM SHEPTHH
B) YCKOPSIOT XUMUYECKHE peakuun 1)
BXOJISIT B COCTaB KJIETOYHBIX MeMOpaH /) B
HEeYEHH MOT'YT IIPEBPALIATECS B OEIKU
E) y4acTBYIOT B XpaHEHHUH M MEpPeIave HACIIEACTBEHHBIX PU3HAKOB OT POUTENEH K TOTOMCTBY

B 2. Beimmummmte nudpel, 0003HaYaOINEe 3JIEMEHTHl BEPHOTO OTBETA: Kakue QYHKIUH B
OpTaHU3M€ BBIITOTHSIOT OEIKH?

1) MEPEHOCAT KUCIOPO U YIJIEKUCIIbIHN ra3

2) cunte3 AT® mpoucXoauT Ha KpUCTaxX

3) Y4acTBYIOT B XpaHEHHUH U Iepeaaye HacIeACTBEHHBIX IPU3HAKOB
4) MPEBPAILAIOT CBETOBYIO SHEPTUIO B XUMUYECKYIO

5) YCKOPSIIOT XMUMUUYECKHUE PEaKLUuu

B 3. YcTaHoBUTE COOTBETCTBUE MEX Ty IPU3HAKOM OOMEHA BEIIECTB U €r0 BUIOM Yy YEJIOBEKa.

ITpu3Haku oOMeHa BENIECTB 1) mmacTudeckuit
A) OKHCIIEHUE BEIIECTB 2) sHEepreTHYeCKUI
b) CUHTE3 BEIIECTB

B) 3aracaHue SHepruu



r)

pacxoj PHEpruu

) ygacTre pudocom
E) y4acTHue MUTOXOHIPUI
A B B r i E

C. Uro n3BECTHO O CTPOCHHUU U PYHKIHAX XJIOPOILIACTOB?

Cnenu@dHKaIHsi HTOT0BOH PaOOTHI /IS MIPOBEeIeHUs
HMTOTOBOH IIPOBEPOYHOH PadoOTHEI B paMKax
IIPOMEXKYTOYHOM aTTeCTallud OOydYaromuxcs 10
KJIacca 1o OM0JI0run

1. Ha3nauenue paGoTnl
PaGora npeaHa3HavYeHa IUISs  TIPOBEINCHHS  IPOLEAYPBI

HUTOr'OBOI'o KOHTPOJIA UHANBUYAJIbHBIX ,Z[OCTI/DKCHI/II\/'I 06yqa10u11/1xca 10 xmacca B

06pa3OBaT€J'IBHOM YUPCKACHUU I10 MPEAMETY «buonorusy.

2. Bpems BbINOJTHEHHS PadOThI
[IpumepHOE BpeMs Ha BBITOJTHEHHUE 33 JaHII COCTABIISET:
1) nnst 3aganmii 6a30BOTO YPOBHS CIOKHOCTH — JI0 2 MUHYT;
2) nis 3amaHui TOBBIIICHHON CIOKHOCTH — OT JI0 5 MUHYT;
3) nns 3amaHuit BEICOKOTO YPOBHS CJIOKHOCTH — OT 5 110 7
MuHYT Ha BrIoTHeHME Beelt paboThl 0TBOANTCS 45 MUHYT.

3. JlomoJiHUTE/IbHbIE MATEPHAJIBI M 000PYI0BaHHE
IIpu  mpoBegernu  pabOTHI JTOTIOJTHUTEIIbHBIE MaTepHrabl u
000pYIOBaHMS HE UCTIOJIB3YIOTCS

4. OlleHKa BbBINTIOJIHEHUSA OTACJIbHBIX 33}12“{]/[171 )/ paﬁoTu B LI€JI0OM

Kaxnoe n3 3aganmii yactu 1 u 4 orienBaercs 1 OayutoM. 3agaHue CYATAETCS BBHITIOTHEHHBIM
BEPHO, €CJIM OTBET 3alKCcaH B TOH (opMe, KOTopasi yKkazaHa B HHCTPYKIIUH 110 BBITIOJHEHHUIO
3aaHus.

3a BBIMOJHEHUE KaXKAOTO U3 3aaHuil yacT 2 BhICTaBisieTcs 2 Oayia 3a MoJIHOE paBUIIbHOE
BEITIOJTHEHUE, | 6asut 3a BHITOIHEHUE 3a/IaHUS C OTHOM OMMOKOM (0JHOW HEBEPHO YKa3aHHOM,
B TOM YHCIIE TUIIHEH, nu(poi HapsAay co BceMu BepHbIMHU Itudpavn) NJIN nemomnoe
BBITIOJIHEHUE 3aaHus (OTCYTCTBUE OJHON HE0OXoquMon 1udpsl), 0 6aJI0B BO Beex
OCTAJIbHBIX CITydasX.

3a BBIIOJTHEHHE KaXI0TO U3 33/IaHUi YacTH 3 BBICTABIIsIETCS 2 0aJuia, €CliM yKa3aHa BepHas
TIOCIIeTOBATENBHOCTS I, 1 6ami, ecou momymieHa oxHa omuoka, 0 6amToB BO BCeX
OCTaJIbHBIX ClTy4dasax.

3a BepHOE BBHITTOJIHEHHUE 3a/IaHUS YaCTH 5 1 6 cTaBUTCS 1O TpH Oana

MaxkcuManbHBIH IEpBUYHBIN 0alul 3a BHITIOJTHEHHE BCeil padoThI — 26.



Illkana nepeBojia MEPBUYHOrO Oaijia 3a BRINOJHCHUY KOHTPOJIbHOW PaOOThI B OTMETKY
IO 5-HOH mIKaje

OTtMeTKa 1o SHoi 2 3 4 5
[IKajIe
ITepBuuHbIi 0-7 8-16 17-21 22-26
Oain

5. Tlnan padoThl
YcnoBuble 0003HaYeHUS: Y POBEHB CI0KHOCTH: b — 6a30BbIii ypoBeHb ci0kHOCTH, 1
— MOBBIIIEHHBIN YPOBEHb, B — BEICOKUI YPOBEHB
Tun 3ananus: KO — kpartkuii otBet, PO — ¢ pa3zBepHYyTbIM OTBETOM.

HToroBasi npoBepoYHasi padoTa 110 0M0JIOTr UM IJIs1 00yYaIOIITUXCSI
10 k1acca

I/IHCT[ZYK!!I/IS[ 110 BBITIOJTHEHUTO [2360TLI.

Ha BhinonHeHue UTOroBoM paboThI 10 OuoJioruu naetcs 45 munyT. Pabota cocrout u3s
IIECTH YacTeH, BKIIIOUAronmx 13 3amanuii.

Yactb 1-4 copepKuT 3aAaHusI ¢ KpaTKUM O0TBETOM. OTBETOM K 33JaHMSIM YacTu 2,3
SIBJIICTCS TTOCIIEIOBATENBHOCTD ITUGp. OTBETOM K 4acTH 1 1 4 SBIISETCS YUCIIO. 3alUIITUTE 3TO
YICIIO B MOJIE OTBETA B TEKCTE pabOTHI, COOIIIO/IAs TIPH TOM YKa3aHHYIO CTENEHh TOYHOCTH.

[Ipu BeIMOTHEHNH 337aHNA YacTH 5 U 6 3aIUCBIBAlTE YETKOE PELICHHE.

CoBeTyeM BBINOIHATH 33JJaHUS B TOM MOPSIAKE, B KOTOPOM OHU JIaHbI. bamsl,
roTydeHHbIe BaMu 3a BBITTOTHEHHBIE 3aaHus, CYMMUPYIOTCS. [locTapaiiTech BHITOJHATE KaK
MOXHO OOJIBITIE 3aJaHMI U HA0PAaTh HANOOJBITIEE KOIMIECTBO OAJIIOB.

Bapuanr 1.
Yacrs 1.
1.1. B sapax KJIETOK CIM3UCTON 000JI0YKHM KHIIEYHHKA TO3BOHOYHOTO KHBOTHOTO 20
xpoMocoM. Kakoe unciio xpomocom OyJeT UMETh SIIPO 3UTOTHI ATOTO KUBOTHOTO? B oTBET
sanuimute TOJIBKO cooTBeTCTBYIOIIEE YUCIIO.
1.2. B monekyne JJHK xonanuecTBo HyKICOTHIOB ¢ TyaHHHOM coctaBisieT 20 % ot obmiero
ymcia. CKOJIbKO HYKIEOTHAOB B % C TUMUHOM B 3TOH Monekyie. B orser 3anummre TOJIBKO
COOTBETCTBYIOIIIEE YHCIIO.
1.3. benok cocrout u3 100 amuHOKHCTOT. ONIpeNeTUTe YUCIO0 HYKICOTHIOB B MOJICKYJIC
JHK, komupytorieii aannbiii 6enok. B oteet 3anumure TOJIBKO cootBeTcTByOIIEE YUCITO.
Yactb 2.MHOXECTBEHHBIN BHIOOD
2.1.Beibepute opraHoHIbI KIETKH, COJIepKalllie HACIEICTBEHHYIO HH(OPMAIIHUIO.

1) sampo 4) pubocombl

2) AU30COMBI 5) MUTOXOHIPHH

3) ammapar 'osbmxu 6) XJIOpOIUIACTHI
2.2 K sykapuoram OTHOCST

1) oObikHOBEHHYIO aMEDY 3) MansipuiiHOTO MapasuTa
2) aposKu 4)xonepHblil BAGPHOH

5) KUIICUHYIO MaT0YKy 6) BUpYC UMMYyHOJIehHUIINTA YeTTOBEKa



2.3. Bce mpuBen€HHBIE HIDKE MPU3HAKK, KPOME ABYX, MOXKHO WCIIONB30BATH IS OMHCAHUS
3HAUYEHUsI TOJIOBOTO pa3MHOkeHUs. Ompenenute aBa NpPU3HAKA, «BBIMAAOIINX» U3 0OIIETo
CIIMCKA, U 3aIUIINUTE B OTBET LUMPHI, 110 KOTOPHIMUA OHU YKa3aHbI.
1) U3MEHEHHIO TUIOIOBUTOCTH OPIraHU3MOB
2) 0060CTPEHUIO MEKBUIIOBON GOPHOBI
3) KOMOMHALIMK T€HETHYECKOTO MaTeprajia POJUTEILCKUX FraMeT
4) yBelMYeHHI0 pa3HooOpasus (PEHOTUIIOB
5) yBENHYCHHIO TEHETHYECKOTO pa3Hoobpasus Garoaapsi KPOCCHHTOBEPY
Yactp 3. 3agaHusa Ha COOTBETCTBUE
3. 1./l kaxa0% 0COOEHHOCTH JIEICHUS KIETKH YCTAHOBUTE, XapaKTepHa OHa JIJIsl MUTO3a

(1) mm metiosa (2):

OCOBEHHOCTH TUIT JEJIEHU A
A) B pe3ynbraTe 00pa3yroTcs 2 KIeTKH 1)muTO3
b) B pesynbrare oOpasyrorcs 4 KIETKH 2) Melio3

B) modepHue KICTKH TaIuIONIHEI

I') modepHUE KICTKU TUTLTOVTHEI

J1) mpoucxonaT KOHBIOTAUA M TEPEeKpPecT
XPOMOCOM

E) He mponcxoIuT KpOCCHHTOBEP

3.2. YcTaHOBHUTE COOTBETCTBUE MEXKIY XapaKTEPUCTUKON MyTaluu 1 ee ThumoM — (1)
XPOMOCOMHEIE, (2) TeHHbIe 100 (3) TeHOMHBIE:

A) BKIIIOYEHHUE IBYX JHUIIHUX HYKJICOTHUAOB B MoJieky1y JJHK

b) kpaTHOE yBenHMUEHHE YHCIa XPOMOCOM B TaIUIOMIHOM KIIETKE

B) Hapymienue nocien0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OenKa

I') moBopoT yuacTka xpomocoMbl Ha 180 rpagycoB

J1) yMeHbIIIEHHE YHcIia XPOMOCOM B COMaTHYECKON KIIETKE

E) oOMeH yyacTkaMu HErOMOJIOTHYHBIX XPOMOCOM

3. 3.YcTraHOBUTE COOTBETCTBHE MEXKy OpPraHaMU U 3apOJbIIIEBbIMU JIMCTKaMH, U3 KOTOPBIX
OHH Pa3BUBAIOTCS.

OPI'AHBI 3APOABILIEBBIE JIMCTKU

A) TOOBHOU MO3T 1) skTogepma

b) neuenn 2) sHTO/EpMA

B) xpoBb 3) me3onepma

I') kocTtH

1) nomxkenynouHas xxeinesa

E) xoxa

4. 1.Y cobak uépnas mepcTs (A) JOMUHUPYET HaJ KOPHYHEBOH (a), a KOPOTKOHOTOCTSH (B)

— HaJ HOpMaIsHOU TrHON HOT (b). 3amuImuTe TeHOTHI YEPHON KOPOTKOHOTOM coOaKw,
TFETEPO3UTOTHON TOJBKO IO MPU3HAKY JTUHBI HOT.
4.2. IIpu caMOOTTBUIEHUH T€TEPO3UTOTHOTO BRICOKOPOCIIOTO paCTeHHS Topoxa (BRICOKUH cTe0eIb

— A) nons kKapIuKoBBIX GopM paBHa (%).

Yactsp 5. 3anumuTe Ha3BaHUS YacTeH )KUBOTHOM KIIETKH, YKa3aHHBIX Ha cxeMe. B oTBeTe
YKaXXUTE HOMEP 4aCTU U eé Ha3BaHUEC, CXEMY KIICTKU IMIEPEPHUCOBBIBATEL HE HYXXHO.



Yactp 6. Pemnte 3anaun

6.1.B npouecce riamkonuza odpazoBanuck 112 monexyn nupoBuHorpaguoi kucaotsl (I1BK).
Kaxoe xonn4yecTBo MOJIEKYJI MITFOKO3bI OABEPIIIOCH PACIIEIIEHNIO U CKOJIBKO MOIeKyl1 ATD
o0pazyeTcst Py MOTHOM OKUCIICHHH TIFOKO3bI B KJIETKaX 9yKaproT? OTBET MOSICHUTE.

6.2.Y 4yemoBeka TEMHBIN I[BET BOJIOC (A) TOMHHHPYET HaJl CBETIBIM I[BETOM (@), Kapuil IIBET
rna3 (B) — naa ronyOpiM (b). 3anummTe reHOTHITBI POAUTEINEH, BO3SMOKHBIE (PEHOTHITBI U
TeHOTHIIBI IeTEH, POJUBIINXCS OT OpaKka CBETIOBOJIOCOTO TOIYOOTIa30r0 My >KUYHUHBI U
reTepo3uroTHOM Kaperiiazoil CBETI0BOJIOCON HKEHITUHBI.

Bapmuanr 2.
Yacrs 1.
1.1. Y mionoBo# Myxu Ipo30(uiibl B COMAaTHYECKHX KIETKAaX COACPIKUTCS 8 XpoMocoM, a
B noyioBbIX kietkax? B otet 3anummmute TOJIBKO cooTBeTcTByIoIIee uncio.
1.2. Kako#i NpoLeHT HyKIeOTUI0B ¢ LuTo3uHoM comepxxut JHK, ecnu noss eé
aJICHUHOBBIX HYKJICOTHIOB cocTaBisieT 10% ot obmiero urcna. B oTBeT 3anummre
TOJIbKO cooTBETCTBYIOIIEE YUCITO.
1.3. Kakoe 4ncio HyKJIEOTHOB B Te€HE KOAUPYET NEPBUYHYIO CTPYKTYPY Oelka, COCTOSIIETO 13
300 amunokucnot. B orBer 3anumute TOJIBKO cooTBeTcTBYIOIIEE YHUCIIO.

Yactb 2. MHOXECTBEHHBIN BBIOOD
2.1.BeiOepuTe CTPYKTYpPbI, XapAKTEPHBIE TOJIBKO JUISl PACTHTEILHON KIETKH.
1) MmuToxoHapUH 4) puboCcOMBI
2) XJIOPOILIACTBIS) BAKYOJIH € KJIETOUHBIM COKOM
3) xierouHasi creHka  6) arnmapat ['oJbpKu
2.2.K aBroTpodam oTHOCAT
1) ciopoBbie pacTeHus
2) mtecHeBbIe TPUOBI
3) OIHOKJIETOYHBIE BOIOPOCIH
4) xemoTpodHbIe OaKTEpUH
5) BupychI
6) GOJBIITMHCTBO TPOCTEUTIINX
2.3. Onpenenure jiBa MPU3HAKA, «BBIIAIAOINX» U3 OOLIETO CIKCKA, U 3AMULINTE B OTBET HUMPHI, 10
KOTOPBIMH OHU yKa3aHbI.
[Ipu MOIOBOM Pa3MHOKEHHH KHBOTHBIX
1) y4acTByIOT, KaK MpaBuIIo, ABE OCOOH



2) NoJIOBBIE KJIETKH 00pa3yroTCs MyTeM MUTO3a

3) ramMeThl HMEIOT TAIUIOUIHBIN HA0Op XPOMOCOM

4) reHOTHII IOTOMKOB SIBJISIETCS KOTIMEN TE€HOTHIIA OJHOTO U3 POIUTENEN

5) T€HOTHII TTOTOMKOB OOBEANHSET TEHETHYECKY IO HH(POPMAIHIO 000UX POIUTEIICH

Yactb 3. 3amanusg Ha COOTBETCTBUE

3.1.YcTaHOBUTE COOTBETCTBHUE MCKOY 0COOEHHOCTSIMU KIIETOYHOTO JCIJIICHUA 1 €T0 BUJIOM.

OCOBEHHOCTH KJIETOYHOI'O JEJIEHWA BUWJI AEJIEHUA
A) B pe3yJbTaTe ACJCHUs MOSBISIIOTCS 4 raruionIHbIe KIETKH 1) muTO3
b) obecneunBaet poct OpraHoB 2) meiio3
B) MIPOUCXOIUT MPU 00Pa30BaHUH CITOP PACTEHUI U TaMeT JKUBOTHBIX

I') npoucxonut B comaTnyeckux kieTkax /1) odecrieunBaeT Oecronoe
Pa3MHOKEHHE W PEreHepaIiio
OpraHoB

E) monnepxuBaeT moCTOSIHCTBO YMCIIa XPOMOCOM B TIOKOJICHUSIX

3.2. YCTaHOBUTE COOTBETCTBHE MEXKY XapaKTEPUCTUKON MyTallH U €€ BUJIOM.

XAPAKTEPUCTUKA BUJ MYTALIMA
A) m3MeHeHne MoCIe10BaTeNbHOCTH HYKIICOTH/IOB B 1) rennas
MOJIEKYJIE 2) XxpoMOCOMHas
JTHK 3) renomuas

b) uzmenenue cTpoeHns XpoMoCoM

B) usmenenue unciia xpoMocoM B siape

I') mommrmonaust

J1) ©3MeHEeHHe TIOC/IEA0BATEIBLHOCTH PACTIONIOKEHUS TEHOB

3.3.YcTaHOBUTE COOTBETCTBUE MCIKAY OpraHoOM, TKaHbIO MO3BOHOYHOI'O JKUBOTHOI'O
3apOAbIIICBBIM JIUCTKOM, U3 KOTOPOI'0 OHU O6p33yIOTC$I.

OPI'AH, TKAHb 3APOI[I)H_HEB]3H71 JIMCTOK
A) kumeyHnK 1) sHTOIEPMA
B) xpoBb 2) Me3ozepma
B) mouku
I') nérkue

) xpsameBas TKaHb
E) cepneunas mpia

Yacrs 4.

4.11TIpu ckpemmBanuy xénToro(A) rmamgkoro (B) (muromo3nurora) u 3e1€HOTO () MOPIIMHUCTOTO
(b) ropoxa B F1 momyuwmnmch Bee xkEnThie Thaakue. OnpenenuTe TeHOTUIT CeMsTH Topoxa B F1.
4.2. KakoBa BeposSITHOCTH (%) pOKIACHNS BBICOKUX JIETEH y TETEPO3UTOTHBIX POAUTEIEH C
HU3KUM POCTOM (HU3KOPOCIOCTH JOMHUHUPYET HaJ BHICOKUM POCTOM).

Yacrp S. 3anumuTte Ha3BaHUA YacTEel pacTUTENBHOM KIIETKU, YKa3aHHBIX Ha cxeme. B oTBere
YKa)XHTE HOMEp 4acTH U e€ Ha3BaHWE, CXeMy KJIETKH MePEePUCOBLIBATh HE HYKHO.
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Yactsp 6. Pemvite 3anaun

6.1.B mporiecce KHCITOPOIHOTO dTamna kaTaboam3Ma oopazoBaioch 972 monekynsl AT®. Onpenenwre,
KaKoe KOJIMYECTBO MOJIEKYJI TJIFOKO3bI TIOJIBEPTIIOCH PACIICTUIEHHIO U CKOIBKO MOeKyl ATD
00pazoBanoch B pe3ybTaTe IIIMKOJIN3a U MMOJTHOTO OKUCIeHUS? OTBET MOSCHUTE.

6.2.CxpecTuiii TOMO3UTOTHOTO TIeTyXa, UMerolero rpedens (A) u onepeHnsie Horu (B) ¢
reTepPO3UIOTHOM KypHIlel UMEroIel rpeOeHb 1 rojibie HOoru (I'eHbl He clerieHb). CaMia 1 CaMKy
MEPBOro MOKOJICHHSI, IMEBLINX pa3Hble [eHOTUIIBI, CKPECTHIIN MeXay coboit. Onpenenure

TeHOTHUIIBI POUTENCH, TeHOTHITBI M (PEHOTHUIBI THOPHIOB TIEPBOTO M BTOPOTO MIOKOJICHUH.

CHucreMa OleHHBAaHHSsI HTOTOBOH MMPOBEPOYHOH
padoThI 110 OHOJIOTUH

Bapuanr 1.
1.1 20 31 122121
1.2 30 3.2 232131
1.3 300 33 123321
2.1 156 4.1 AABB
2.2 123 4.2 25
2.3 12

CopeprkaHre BEPHOTO OTBETA U YKa3aHUsI K OIICHUBAHUIO 3aJ]aHHsI YACTH S5 M yacTH 6 (IOIycKaroTes
WHBIE POPMYIIUPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIIA)
S.I1osicHeHnne.
1. numeBapuTenbHas BaKyoOIb

[IUTOCKEJET

MeMOpaHa

mepoxosaras I11C

rnazakas O11C

KoMILIeKC [ onbku
pubocoma
MHUTOXOHIPHUS

3

4

5.

6. nm3ocoma
7

8

9

1

0. xpomatun MJIN xpomocoma



11. smpo NIIU snepHbIit cOK
12. sapeimko
6.1. [TosicHenue.
1) B nporiecce rIIMKOM3a MPH pacIlerieHn 1 MOJIEKYJIbI TIIFOKO3bI 00pasyercs 2

MOJIEKYJIbI TMPOBUHOTPATHOMN KHCIOTHI M BBIAEIACTCS SHEPrHsl, KOTOPOW XBaTaeT Ha CUHTE3 2
Mosiekyn ATO.

2) Ecitn 06pasoBaiocs 112 MoJIeKyI bl IHPOBUHOTPAIHOM KHCIIOTHI, TO, CIEI0BATETBHO
pacIleIuIeHno noaBepriock 112 : 2 = 56 MoneKy roKO3bl.
3) Ipu MOTHOM OKUCIICHHHU B pacyeTe Ha OJIHY MOJIEKYITy TJIFOKO3bI 00pasyeTcs 38 MOJIeKyI
ATO.
CrenoBaTenbHO, TP MOJIHOM OKHCIICHUH 56 MOJIEKYIBI [NIIOKO3bI 00pasyercs 38 x 56 =
2128 monexyn ATO
6.2. Ilosicuenme.
1) I'enoturer poaureneii: 1) XKenckas oco0b: aaBb (maer qBa Tuma ramer aB; ab. Myxckas
0co0B:
aabb (oauH TN ramer ab).
2) I'eHOTHIIBI TOTOMCTBA: aaBB, aaBB.

3) @DeHoTUIBI IOTOMCTBA: aaBB — CBETJIOBOJIOCHIE, TosIyOoriaspie; aaBs
— CBETJIOBOJIOCHIE, Kaperiasble.

1)OtBeT BKIIIOYAET B ce0st BCe Ha3BaHHBIE BHIIIE 3JIEMEHTHI, HE COJEPKUT OMOTIOTHIeCcKUX OmHOoK (3
baina)

2)OtBeT BKIIIOUAET B ceOs 1Ba M3 Ha3BAHHBIX BHIIIC JIEMEHTOB U HE COACPKUT OMOJIOTHUECKUX OIMHUOOK,
WNJIN oTBeT BKIITOYAET B ceOS TpY HA3BAaHHBIX BBIIIE DJIEMEHTA, HO COEPIKUT OMOIOTHIECKIE OMMUOKH (2
baa)

3)OTBeT BKIIIOYaEeT B ce0s TOJIBKO OJJMH W3 HA3BAHHBIX BBILIC SJIEMEHTOB M HE COJAEPKUT ONOJIOTHYECKHX
omunbOok, MJIM otBer BKIIOWaeT B ceOs JBa W3 HAa3BaHHBIX BBINIE JJIEMEHTOB, HO COJAEPXKUT
ounonornueckue omuoku (1 Gamn)

4)OtBet HenpaBUIIBbHEII 0

5)MaxkcumanbHbIii 6amt 3

CucreMa OlleHHBaHHSI HTOT OBOH IIPOBEPOYHOH
padoThI 10 OMOJIOTUH

Bapuanr 2.
1.1 4 31 212111
1.2 40 3.2 12331
1.3 900 33 121211
2.1 235 4.1 AaBs
2.2 134 4.2 25
2.3 24

CojeprxkaHre BEpHOTO OTBETA U yKa3aHUsI K OLCHUBAHUIO 33JaHKs YaCTH 5 | 6 (IomycKaroTes
UHbIe (OPMYIIMPOBKH OTBETA, HE UCKaXxatomue ero cmpicia) S.JloscHenust

1. xpomarun MJIU xpomocoma

2. sapo



SITPBIIIKO
rinankas O11C

3
4,
5. MHUTOXOHApHS
6. o6omouka MJIU kiaeTouHast CTEHKa
7. BakyoJjb
8. murockener
9. nuktrocoma (ammapat ['oyb1Kn)
10. nmasmomecma
11. mepoxosaras DIIC
12. rpansr
13. crpoma
14. xmopormact
15. memOpana
6.1. Ilosicnenue.
1) B mpomecce sHEpreTHIECKOro 00OMeHa, B X0/1¢ KUCIOPOIHOTO 3Tara U3 OJHON MOJIEKYJIbI
[IIOKO3bl  o0pasyetrcs 36 moisiekyn AT®, ciemoBarenbHO, TIIMKOIHM3Y, a 3aTeM IOJHOMY
OKHCJICHHIO TIOABEPTIIOCh 972 : 36 = 27 MOJNEKYJI TJIFOKO3BI.

2)IIpu TMKONM3e OJHA MOJIEKYJa TIIOKO3bI pacuieruisteTcs g0 2-yx mojekya IBK ¢
oOpaszoBannem 2 moinekysn AT®. [Tostomy kommuectBo monekyn AT®, obpazoBaBmuxcs nmpu
[JIMKONN3E, paBHO 27 X 2 = 54.

3) IIpu DOMHOM OKHCIICHHH OTHOW MOJIEKYJbI TIIFOKO3bI 0Opasyercs 38 monekyn ATO,
CIIEIOBATENbHO, TPU MOJTHOM OKHCIEHHMU 27 MOJEKyN TIIOKo3bl oOpasyetca 38 x 27 = 1026

Mousiekyn ATO.
6.2.ITosicuenme.
P AzEE X 2aBE
Kec I''®
2y TAMETEI (&) AR, =B 2B, =E
AzBE AzEE a:BE 25EE
K.T. E.C .1 e i

1 g | =1 |
3)OTBET: 25% — rony0oriia3blii, CBETIIOBOJIOCHIH.

1)OtBeT BKITIOYAET B ceOs1 BCe Ha3BAaHHBIC BHIIIE 3JIEMEHTHI, HE COMEPIKAT OMOIOTHIECKUX OMHO0K (3
baa)

2)OTBeT BKIIOYAET B Ce0s J[Ba U3 HA3BAHHBIX BBIIIE DJIEMEHTOB U HE COJCPIKUT OMOJIOTHYCCKUX OIIHOOK,
WJIA oteer BKItoYaeT B ce0s1 TPU Ha3BAHHBIX BBIIIC AJIEMEHTA, HO COJICPKUT OMOIOTUYECKHE OMIMOKH (2
Oasa)

3)OTBeT BKIIOYAET B Ce0sl TOJBKO OJUH M3 HA3BAHHBIX BHIIIE JIEMEHTOB U HE COJICPIKUT OMOJIOTUIESCKIX
omubok, WMJIM otBer BKIOYaeT B ceOsl JBa W3 Ha3BAaHHBIX BBIINIE JJIEMEHTOB, HO COJCPIKUT
ounonornueckue ommoOku (1 6amn)

4)OtBet HenpaBUIBbHEI 0

5)MakcumansHbIi 6amt 3

Bxonnasi auarnocTudeckasi padora nmo o6uosiorun. 11 kiacc
Ha3znauenne pa6oTsl



PaboTa npenHa3zHayeHa T MPOBEICHUS BXOTHOM THAarHOCTUKU HHAWBUIYaIbHBIX TOCTIDKCHUN
oOyuaronuxcs 11 knacca B OY no npenmety «buonorus» 0a30Bblil ypOBEHb.

Pabora BriIrogaeT 12 BOMPOCOB: ¢ KPaTKUM OTBETOM, C BEIOOPOM OTBETA, 3a1aHUS Ha COOTBETCTBHUE,
TCHETHUYECKYIO 3a/1a9y, 3aIaHus C PUCYHKOM H TEKCTOM.

KOIUD®UKATOP

Ilepeuensv anemenmos co0epI’Ccanus, nposepsaeMubIX Ha KOHMPONbHOU pabome no buono2uu

Kox »i1emenToB

| IIpoBepsieMmble YMeHHs

1. 3HaTH/MIOHUMATH

1.1 MemoObl HAYUHO20 NO3HAHUSL, OCHOBHbBLE NOLOANCEHUS OUOTOCUYECKUX 3AKOHO8,
npasuil, meoputi, 3aKOHOMePHOCMell, 2UNomes.

1.1.1 OCHOBHBIE ITOJIOKEHUSI OMOIOTHUECKUX TeOpHUil (KJIeTOUHas, XpOMOCOMHas)

1.1.2 cymrHocTh 3akoHOB (I'. MeHpens, 3apoAbIIeBOro CXoCTBa)

1.1.3 CYILIHOCTb 3aKOHOMEPHOCTEH (MI3MEHUMBOCTH; CLIEIIJICHHOTO HACJIEIOBAHUS;
HaCIIeI0BaHMsI, CIETIEHHOTO C MOJIOM; B3aUMOJICHCTBYSI TCHOB U HX
LIUTOJIOTMYECKUX OCHOB); MpaBuiI (qoMuHUpoBanus I'. MeHpens)

1.1.4 METO/IbI HAYYHOI'O ITO3HAHUSA, IIPU3HAKH JKUBBIX CUCTEM, YPOBHHU OPTaHU3ALNH
JKUBON MaTepuu

1.2 cmpoeHue U nPU3HaKu OUos02UYecKux 006vLeKmos

1.2.1 KJIETOK MPOKApPHOT U 3YKAPUOT: XUMHUYECKUI COCTaB U CTPOEHUE OPraHOUI0B

1.2.2 TE€HOB, XpOMOCOM, TaMeT

1.3 CYWHOCMb OUONIOUYECKUX NPOYECCO8 U S8NCHULL

1.3.1 0OMEH BelEeCTB U NPEBPALEHHS SHEPTUU B KJIETKE U OpraHU3Me, IIaCTUUYEeCKUN
W DHEPTETUYECKUH OOMEH

1.3.2 MUTO3, ME03, pa3BUTUE FaMET y MI0O3BOHOYHBIX XKMBOTHBIX

1.3.3 OIJIOJOTBOPEHHE Y MO3BOHOYHBIX )KUBOTHBIX; Pa3BUTHE U Pa3MHOXKEHHE,
VHJIMBHyaJIbHOE PA3BUTHE OPraHn3Ma (OHTOTCHE3)

1.4. COBPEMEHHYIO OMOJIOTHUECKYIO TEPMUHOJIOTHIO H CHMBOJIUKY TIO IIUTOJIOTHH,
TeHETHUKE, OHTOTCHE3Y

2.YMeTh

2.1 00vsACHAMb

2.1.1 POJIb OMOJIOTMYECKUX TEOPHA, 3aKOHOB, IPUHIIUIIOB, TUIOTE3 B (OPMUPOBAHUU
COBPEMEHHOH eCTeCTBEHHOHAYYHOW KapTUHBI MUPa

2.1.2 MIPUYMHBI HACJIEACTBEHHBIX U HEHACIIEICTBEHHBIX N3MEHEHNHN, HACIIEICTBEHHBIX
3a00JIeBaHHI, TEHHBIX U XPOMOCOMHBIX MYTAaIHi

2.2. VCMAHABAUBANY 83AUMOCEA3U

221 CTpoeHHs U (pyHKIUI MOJICKYJ, OPraHOMJIOB KJIETKHU; MIACTHYECKOTO U
SHEPreTHIECKOT0 OOMEHA; CBETOBBIX M TEMHOBBIX peakinii (hOTOCHHTE3a

2.3. peuiams 3a]a4d Pa3HOil CIOKHOCTH MO FeHETUKE M LIMTOJIOTHH (COCTABIISATh
CXEMBI CKPEIIBAHNS)

24. PAacno3Hasams U onucvbl@amy KIETKU PaCTEHUH U KUBOTHBIX

2.5. 6b1A6/151Mb OTIIMIATENBHBIC TPU3HAKK PA3IMYHBIX OPTaHU3MOB

2.6 cpasHueamn (u 0enams 6bl800bl HA OCHOBE CPAGHEHUS)

2.6.1 Oouonornyeckre 00BHEKTHI (KJIETKH)

2.6.2 MHTO3 M Me#03, 0eCroioe 1 MoJIOBOS Pa3MHOKEHHUE

HOprI BBICTABJICHHUSA OTMETOK:

O0beM BBITTIOJTHEHHOW PabOThHI KosmaecTBo 6amioB OtMmeTka
90-100% 20-22 5
70-89% 15-19 4
50-69% 11-14 3
Menee 50% MeHee 11 2




Ypomm OLICHKH NMPEJIMETHBIX PE3YyJbTAaTOB

[IpeBbitieHne 6a30BOT0 YPOBHS CBUACTENBCTBYET 00
YCBOGHHUH OTIOPHOI CUCTEMBI 3HAHUN Ha ypOBHE
OCO3HAHHOTO MPOU3BOJIBHOTO OBJAJICHUS YIeOHBIMHU
JEHCTBUSAMH, a TAKXKE O KPYro3ope, MHUpoTe (Win
HU30MPATEIbHOCTH) UHTEPECOB.

BBICOKUI YPOBEHb TOCTHKEHUS IUIAHUPYEMBIX
PE3YNBTATOB, OLIEHKA OTINUHOY» (OTMETKA «5»)

MTOBBILIEHHBIH YPOBEHb JOCTHKEHUS IJIAHUPYEMBIX
PE3yIbTATOB, OIICHKA «XOPOIIO» (OTMETKA «4»)

ba30BbIif ypoBEHb JOCTUKEHUI — YPOBEHb,
KOTOPBIH IEMOHCTPUPYET OCBOCHUE YISOHBIX
JIEUCTBUI C OTIOPHOI CUCTEMOM 3HaHHI B paMKax
JrarasoHa (Kpyra) BbIJICICHHBIX 3a1a4. OBiaJicHe
0a30BbIM YPOBHEM SIBIISICTCS JOCTATOYHBIM JJIsI
MPOIOIDKEHHS 00YUICHUS Ha CICIYIONIel CTyTIeHH

00pa3oBaHysl, HO HE 0 NPOGMIFHOMY HAMPABICHHIO.

OIICHKA «YAOBJICTBOPUTCIIBHO» (OTMCTKa «3»,
OTMECTKA «3a4YTCHO)

Huzkuii ypoBeHb JOCTHXKEHUM CBUACTENBCTBYET 00
OTCYTCTBUH CUCTEMAaTHYECKON 0a30BOM MOATOTOBKH,
0 TOM, ITO 00yJArONIIMCSI HE OCBOCHO JaXe U
TI0JIOBUHBI IJIAHUPYEMBIX PE3YJIHTATOB, YTO UMEIOTCS
3HAYUTEIbHBIC TPOOEITH B 3HAHUSX, JabHEHIIee
o0ydeHne 3aTpyAHCHO.

MOHWKEHHBIH YPOBEHb JOCTIKEHUM, OlIeHKa
«HEYJIOBJIETBOPHUTEIHLHOY» (OTMETKA «2)

Bapuanr 1.
1. B siapax KIETOK CIIM3HCTOM 000I0OUKH KUIIEYHHKA TO3BOHOYHOTO KUBOTHOTO 20 XpoMocoM. Kakoe uwmciio
XpOMOCOM OYJIeT UMETh PO 3UroThI 3TOro KuBOTHOrO? B oTBeT 3amumute TOJIBKO cooTBeTcTByIOIICE

YHUCJIO.

2. B monexyne JJHK xosnnuecTBo HyKI€OTHIOB ¢ TyaHMHOM cocTaBisieT 20 % ot obuero yucia. CKoIbKO
HYKJICOTUIOB B % C TUMHUHOM B 3T0i MoJiekyJie. B oter 3amuiute TOJIBKO cooTBeTCTBYIOLIEE YUCIIO.

3. bemox cocrout u3 100 amuHokucior. Onpenennurte 9ucio HykKIeoTuoB B Monekyne JJHK,
Koaupytomel nanuelii 6enok. B oter 3amummte TOJIBKO cooTBeTCTBYOIIEE YUCIIO.

4. BribepuTe opraHOUIBI KJICTKH, COJep KallIre HACICACTBEHHYIO HH(OpMAIIHIO.

1) aapo

2) MU30COMBI

3) ammapat ["onbmku
4) pubOCOMBI

5) MUTOXOHIpHUH

6) XJIOPOTIACTHI

5. K sykapnoTtam oTHOCST

1) oObIKHOBEHHYIO aMEDY

2) IpOAOKH

3) ManspuiftHOTO TIapa3uTa

4) xonepHsbIit BUOPUOH

5) KHIIECYHYIO MAJIOUYKy

6) BUpyC HIMMYyHOe(DHIINTA YeTOBEKa

6. Bce npuBeiéHHBIC HIDKE PU3HAKH, KPOME JIBYX, MOKHO HUCIOJIB30BATh JJIs OMUCAHUS 3HAYCHHUS TIOJIOBOTO
pasmHoxenus. OnpepenuTe ABa MPU3HAKA, «BBITIAJAIONINX» U3 O0IIETO CIUCKA, U 3alUIIUTE B OTBET IU(PHI,

MO/ KOTOPBIMH OHH YKa3aHBbI.
1) MI3MEHEHHIO II0JIOBUTOCTH OPTaHU3MOB
2) 000CTPEHUIO MEXBHIOBOH OOPHOBI

3) KOM6I/IHaHI/II/I TCHCTUYCCKOI'0 MaT€pHrajia poOaAUTCIbCKHUX IaMCT

4) yBenU4EeHHIO pa3HO00Opasus (PEeHOTUIIOB

5) yBenMUEHHIO TEHETUYECKOTO pa3HO00pasus Oaaroaaps KPOCCUHTOBEPY




7. Jlnst kax a0l 0COOCHHOCTH JIeTICHUS KJIETKH YCTAaHOBUTE, XapaKTepHa oHa Juist Muto3a (1) wim meiiosa (2):

OCOBEHHOCTH TUIT AEJIEHUA
A) B pe3ynbTaTe 00pa3yroTcs 2 KIETKH 1) MmuTo03
b) B pe3ynbraTe 00pasyrorcs 4 KISTKH 2) mMeiio3

B) nodepHue KISTKH TariOuIHBI
I') nouepHMEe KIETKH TUTUIOUIHBI
J1) mpoucXoaaT KOHBIOTAIHS U MEPEKPECT XPOMOCOM
E) He mpoucxoauT KpOCCUHTOBEP

8. YcTaHOBUTE COOTBETCTBHE MEX/Y XapaKTePUCTUKON MyTallu U ee TUoM — (1) XxpoMocomHbIe, (2) TeH-
Hble 1100 (3) reHOMHbIE:

XAPAKTEPUCTUKA MYTALN TUII MYTALUU

A) BKJIIOUEHHE BYX JIMIIHUX HYyK1eoTUa0B B Moiekyny JJHK 1) xpomocomHbie

b) xpaTHOE yBeIMYEHUE YHUCIIa XPOMOCOM B FaIIONIHOM KIIETKE 2) TeHHbIE

B) Hapymenue nocienoBaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oefka 3) TeHOMHBIE
I') moBopoT yuactka xpomocomsl Ha 180 rpagycos

J1) yMeHbIIeHHE YHCiIa XpOMOCOM B COMAaTHIECKOM KIIETKE

E) oOMeH yyacTkaMu HETOMOJIOTHYHBIX XPOMOCOM

9. YcTaHOBHTE COOTBETCTBUE MEXKAY OpraHaMu U 3apOAbIIIIEBbIMU JIMCTKAMHU, U3 KOTOPBIX OHU Pa3BHUBAIOTCH.

OPT'AHBI 3APO/JIBIIIEBBIE JIMCTKU
A) roI0OBHO#M MO3T 1) skromepma
b) neuenn 2) 3HTO/IEpMA
B) xpoBb 3) me3omepMma
I') xoctn
) momxenynouHas xenesa
E) xoxa

10.Y cobak u€pHast mepcTh (A) JOMUHUPYET HaJl KOPUUHEBOH (), a KOPOTKOHOTOCTh (B) — Haj HOpManbHOM
JurHOM HoT (b). 3amuIImTe reHOTUI YEPHOM KOPOTKOHOTOM cOOaKH, FreTePO3UTOTHOM TOJBKO IO IMTPU3HAKY
JUTMHBI HOT.

11. 3anumuTe Ha3BaHUS YacTeW KUBOTHOW KJIIETKH, YKa3aHHBIX Ha cxeMe Homepamu: 3,4, 7, 8, 9,10. B oTBere
YKa)XHUTE HOMEP YacTH U e€ Ha3BaHUe, CXeMY KJIETKH MEPEepUCOBBIBATH HE HYKHO.

12. PABMHO>KEHHE
Pa3MHOXeHHE — 3TO BOCTIPOHM3BEICHNE TCHETHYCCKU CXOIHBIX 0CO0CH TaHHOTO BUIA, 00ECIICYHBAIOIICE
HEMPEPHIBHOCTH U MIPEEMCTBEHHOCTD XKHU3HU. becrooe pa3sMHOXKEHUE OCYLIECTBISAETCS CIIEAYIOUUMH



crocobaMu: HEMPSIMbBIM JIEJICHHEM SIIeP MATEPHHCKOM U K&k I0# U3 MOCIIEAYONINX KIETOK HAIBOE;
BEreTaTHBHO — OT/IEJIbHBIMU OPraHaAMH KIIM YacTsIMH Telia (PaCcTeHUsI, KHIIEYHOIOIOCTHEIE);
MOYKOBaHHUEM (HAIPHUMED, IPOKIKH U THIPA); CIOPOOOPA30BAHUCM.

B pesynbpTare 6ecmoioro pa3MHOKEHHS BO3HUKAET TEHETUYCSCKU OJHOPOIHOE MTOTOMCTBO. TOJBKO B TeX
Clly4asix, KOTJIa CIiopbl 00pa3yroTcs B pe3yJibTare Meiio3a, IOTOMCTBO, BBIPOCIIICe M3 3TUX CIop, Oyaer
TEHCTUYCCKU PA3HBIM.

[Tpu oJI0BOM pa3sMHOKEHUH 00BEIUHACTCS TeHeTHYECKass HHPOpMaIHUs OT AByX ocobeir. Ocodu pacTeHmi
WITH KUBOTHBIX Pa3HOTO 1M0J1a 00Pa3yroT raMeThl — SHIEKIETKH U CIIEPMATO30H bl (HJIH CIIEPMHN ),
CoZIiepKalllie M0 OAMHAPHOMY (TaIUIONAHOMY) Hab0py XpoMocoM. [Ipu CIUsSHUU raMeT POUCXOIUT
OILJIOZOTBOPEHHE M 00pa30BaHUE TUIIOUTHON 3UTOTHL. 3UT0TA PA3BUBACTCS B HOBYIO 0CO0OB, BCE
COMAaTHYCCKHE KIETKH KOTOPOH colepKaT NUIUIONIHBIN (IBOITHOI) Habop xpomocoM. Bceé
BBIIIETIEPEUUCICHHOE CIPABEAINBO TOJIBKO JUTS 3yKAPHOTHUESCKUX KIETOK. Takum 00pa3om, IpH MOJI0BOM
Pa3sMHOKCHHH TPOUCXOJUT CMEIINBAaHKIE TEHOMOB JIBYX pa3HBIX ocobei oqHoro Buaa. CyIecTBYIOT
OpFaHI/I?)MBI—I'epMa(I)pO}II/ITBI, Y KOTOPBIX PA3BUTHUE KEHCKHUX U MYKCKUX ITOJIOBBIX KJIETOK IIPOUCXOOUT B
Tene OJHON 0COo0u.

Hcnonw3ys copepkanue Tekcta «PazMHOXKEHHE», OTBEThTE Ha CIIEAYIOLIIE BOIPOCHI.

1) O kakux cnoco0ax pa3MHOXKEHUS YIIOMUHAETCS B TEKCTE?

2) [TpuBeauTe MpUMEPHI IBYX OPTAHU3MOB, Y KOTOPBIX Pa3MHOKEHHUE TIPOUCXOIUT
BETeTaTUBHBIM CIIOCOOOM.

3) Kakum npenMyIiecTBOM 001aJaf0T OPraHU3MBL, Pa3MHOXKAIOIINECS TOJIOBBIM Iy TEM?

Bapmuanrt 2.

1. Y mnoaoBo#t Mmyxu Apo30(HiIbl B COMATHYECKUX KIETKAaX COACPIKUTCS 8 XPOMOCOM, a B TIOJIOBBIX KJIETKax?
B otser 3anummure TOJIBKO cooTBeTcTBYIOIIIEE YHCTIO.

2. Kaxoii mporieHT HyKkIeoTH0B ¢ uto3uHoM coaepxut JJHK, ecm monst e€ aneHMHOBBIX HYKJIEOTHAOB CO-
craBisieT 10% ot obmiero uncna. B oter 3amumute TOJIBKO cooTBeTCTBYIOIIEE YUCTIO.

3. Kakoe 4uciio HyKJICOTH/IOB B T€HE KOJUPYET NMEPBUYHYIO CTPYKTYpPY Oemnka, cocrosiiero u3 300 aMiuHOKHC-
not. B otBet 3anummre TOJIBKO cooTBeTcTBY!OIIIEE YHCTIO.

4. BeiOepuTe CTPYKTYPHI, XapaKTEPHBIEC TOJNBKO IS PACTUTEIBHOMN KICTKH.
1) MuToXOHIPUHN

2) XJIOPOIUIACTEI

3) KIIleTOYHAs CTCHKA

4) pubocoMsl

5) BaKyoIu C KIETOYHBIM COKOM

6) armapat [onbmKu

5. K aBroTpodam otHOCAT

1) ciopoBbIe pacTEHUS

2) mIecHeBbIe TPUOBI

3) OAHOKIIETOYHBIE BOJOPOCITH
4) xeMoTpodHBIC OaKTepUH

5) BUpYyCHI

6) OONBITUHCTBO MPOCTEHIIINX

6. OmpenenuTe IBa MPU3HAKA, «BBITIAJAIONIINX)» U3 OOMIETO CIIUCKA, U 3aUIITUTE B OTBET IMU(PHI, O KOTOPHI-
MU OHH YKa3aHbI.

[Tpu moIOBOM pa3MHOKEHUH KUBOTHBIX

1) yuacTBYIOT, KaK MpaBuiIo, IBE OCOOH

2) MOJIOBBIE KJIETKH 00pa3yrOTCsl IyTEM MHUTO3a

3) raMeThl UMEIOT TaIIOUIHBIN HA0OP XPOMOCOM

4) reHOTHI TOTOMKOB SIBJISIETCA KONMEW T€HOTUIIA OJJHOTO U3 poauTeneit



5) T'CHOTHUII IIOTOMKOB O6’I)€,HI/IH$ICT TCHETUYCCKYIO I/IH(i)OpMaIII/I}O obonx pOIlI/ITeHeﬁ

7. YcTaHOBHUTE COOTBETCTBHE MCKOYy 0COOEHHOCTSIMH KJICTOYHOTO JCICHHUA U €I'0 BUJIOM.

OCOBEHHOCTHU KJIETOYHOI'O AEJIEHUA BUI AEJIEHUA
A) B pe3ynbTaTe AeTeHUs TOSBISIOTCS 4 TalJIONIHBIE KIIETKH 1) Mmuto3
b) obecrieurBaeT pocT opraHoB 2) meiio3

B) npoucxoaut npu 00pa3oBaHUH CIIOP PACTCHUI U TaMET >KUBOTHBIX
I') npoucxonut B comatnueckux kierkax /1) obecnieuuBaer Gecroioe
Pa3sMHOKCHHE W PETeHEPAINIO OPraHOB

E) noanep:xnBaeT NOCTOSHCTBO YHCIIA XPOMOCOM B IMOKOJICHHSAX

8. YcTaHoBHUTE COOTBETCTBHUE MCXKIAY XapaKTepI/ICTI/IKOﬁ MyTallyunu 1 e€ BHIOM.

XAPAKTEPUCTHUKA BUJ MYTALIMN
A) n3MeHeHHe NOCNeA0BaTeNbHOCTH HYKIeoTH 0B B Mosiekyne JJTHK 1) rennas
b) n3smenenne ctpoeHus XxpoMocom 2) XpOMOCOMHAS
B) m3meHeHne grciaa XpoMocoM B sipe 3) reHOMHas

I") monumnonus

J1) u3MeHeHue MoCeIOBaTeIbHOCTH PACTIONIOKEHHUS TeHOB

9. YcTaHOBHTE COOTBETCTBUE MEXKTy OPTaHOM, TKaHBIO TIO3BOHOYHOTO KHBOTHOTO M 3aPOJIBIIICBBIM JIACTKOM,
13 KOTOPOTO OHU 00pa3yroTCsl.

OPI'AH, TKAHb 3APOJIBIIIEBBIN JIUCTOK
A) KUIIEeYHUK 1)snTOoNEpMa
b) kpoBn 2)me3oaepma
B) nouku
I') nérxue

J) xpsiiieBast TKaHb
E) cepneunas mprma

10. IIpu ckpermmBanuu xé&nroro(A) ragkoro (B) (muromosurora) u 3enéxoro (a) MmopmuaUcTOro (b) TOpoxa
B F1 nmomyuunuce Bce xkéntele rnaakue. Onpenenure TeHOTUI ceMsH ropoxa B F1.

11. 3anuimmTe Ha3BaHUS YacTeH PacTUTEILHOU KICTKH, YKa3aHHBIX Ha cxeme Iudpamu 1, 5, 7,9, 14, 15. B ot1-
BETE YKaXHUTE HOMEP YacTH U e€ Ha3BaHHE, CXeMY KJICTKH MEPEPUCOBBIBATH HE HYXKHO.

12
132
14

12. OCOBEHHOCTH PACTHUTEJBHOM KJIETKA

B pacTuTenbHON KIETKE €CTh BCE OPIaHOM/Ibl, CBOMCTBEHHBIE M )KMBOTHOM KIIETKE: AAPO,
SHJIOIIa3MaTHYeCcKast CeTh, PHOOCOMBI, MUTOXOH/IpHH, anmapar ['oibmpku. Bmecte ¢ Tem oHa nmeeT
CYIIECTBEHHBIE OCOOEHHOCTU CTPOCHHSI.



B niepByto ouepeab 3TO MpoyYHas KIETOYHAs CTEHKA 3HAUUTENIbHOW TOJIIMHBL. PacTuTenbHas KieTka, Kak 1
JKUBOTHAS, OKPYKEHA TIa3MaTHIECKON MeMOpaHOH, HO KpoMe He€ OrpaHHueHa TOJICTOM KIETOYHOHW CTEHKOM,
COCTOSIIIEH U3 LEIUTION03bl, KOTOPOI HET Y KHUBOTHBIX. KJleTouHas CTeHKa UMeeT MOPbI, Yepe3 KOTOPhIe
KaHaJTBI SHIOIIa3MaTHIEeCKON CETH COCEIHUX KIETOK COOOIMIAIOTCS APYT C IPYTOM.

Jpyroit 0cOOeHHOCTBIO0 PACTHTENBHOM KIETKH SBIIETCS HAJTHMYHE 0COOBIX OPTaHOUIOB — IUTACTHI, T/IE
MIPOUCXOUT MEPBUYUHBIA CUHTE3 YIJIEBOJ0B U3 HEOPraHMUECKUX BEIIECTB, a TAKXKE [1€PEBO YTIEBOAHbBIX
MOHOMEPOB B KpaxmaJj. IT0 0coOble IByMeMOpPaHHbIC OPTaHOMIbI, HIMEIOIHE COOCTBEHHBIN
HACJICJICTBEHHBIN ammapar U cCaMOCTOSTEIFHO Pa3MHOXKatoIecs. Pa3nuyaroT Tpu BUa MIacTU/ B
3aBHCHUMOCTH OT I[BeTa. B 3eIEHBIX macTuaax — XIOPOILIACTaX — IPOMCXOAUT Mpoliecc GpoTocunTesa. B
OeclLBETHBIX IJIAaCTUAAX — JIEUKOIUIACTaX — MPOUCXOJUT CUHTE3 KpaxMaJja U3 IVIFOKO3bI, a TAKKE 3aracaroTcs
JKUpBI U 6enku. B minactuaax sx€1Toro, OpaHXeBoro U KPaCHOTO IIBETOB — XPOMOILIACTAaX — HAKATIIIMBAIOTCS
MpOAyKThI 0OMeHa BenecTB. biarogaps ruiactuiaMm B 0OMEHE BEIIECTB PACTHTEIBHOM KIIETKH
CHHTETHYIECKHUE MTPOIIECCH PEe00IagaroT HaJl MPOIeccaMy OCBOOOXKICHNS SHEPTHH.

TpeTbuM OTIINYHEM PAaCTUTEIHHOMN KJIETKH MOXHO CUNUTATh Pa3BUTYIO CETh BaKyoJel, pa3BUBAIOILIUXCS U3
IIICTEPH YHAOIUIA3MAaTHUECKON CeTH. Bakyomu mpeacTaBisiioT co0oi OIOCTH, OKPYKEHHBIE MEMOPaHOU 1
3aroJIHeHHbIE KIETOYHBIM COKOM. B HEM cozepikarcs B pacCTBOPEHHOM BUJE OEJIKH, YTIIEBO/IbI, BATAMUHBI,
paznuunble cond. OCMOTHUYECKOE AaBIEHUE, CO3/IaBaEMOE B BaKyOJIIX paCTBOPEHHBIMHU BEIIECTBAMH,
MPUBOJUT K TOMY, YTO B KIIETKY ITOCTYIAET BOJIa M CO3/IAETCS HANIPSDKEHHE KIICTOYHOM CTEHKHU — TYProp.
Typrop u ToJyicTbIe yIpyrue 000J0YKU KIETOK 00YCIOBIMBAIOT IPOYHOCTD PACTEHHA.

Hcnonesys conepxkanue Tekcta « OCOOEHHOCTH pacTUTEIBHON KIETKI, OTBETHTE HA
CIICAYIOIIHE BOIPOCH.

1) Yo coboit mpencTaBiseT KIETOYHASI CTEHKA PACTUTEILHOMN KIETKH?

2) Kakyto poip UrparoT MIacTH/b! B KiIeTKe?

3) [MogeMy pacTHTENBHYIO KIETKY OTHOCST K 9YKapHOTHOMN?

HTorosoe nposepounasi paora 11 kaace
Llesb paGoThI: OLICHUTH YPOBEHB MOJTOTOBKH YYAIIMXCS 110 OUOJIOTHH.
paccunTana Ha ydammxcs 11 kmacca o0meoOpa3oBaTebHOM MIKOJIBI.
CTpyKTYypa M coep:kaHue:
Pabora cocrout u3 3-x yacTeil.
Yacte A conepxut 13 3amanuii 6a30BOro ypoBHS C BEIOOPOM OJHOTO BEpHOTO OTBeTa U3 TpeX. Yacts B
BKJIIOUaeT 13aJjaHue NOBBIIICHHOTO YPOBHS ¢ BBIOOPOM HECKOJIBKUX OTBETOB U3 HiecTH. YacTs C BKIIIOUaeT
1 3amanue BEICOKOTO YPOBHS CO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.
CTpykTypa 3a1anuii 1o TUNY 3a]aHNS.

Tun 3adanus Yucno 3adanuii
Br160p o/tHOTO OTBETa M3 YETHIPEX 13
Br160p HECKOIBKHUX OTBETOB U3 ILECTH 1
CBOOOIHBII OTBET Ha BOIIPOC 1
umozo 15
Komuduxartop
Kon KITY Ne
pas- CootBerct DJeMeHTHI cofiepxKaHus, Iposepsaemble 3aaanusamu KM
aena BYIOIIIETO
3aJlaHus
1 Buonorns kak Hayka. MeTo/ibl HAYYHOI0 O3HAHMA.
1.1 1.1.1 OOBEKT U3yueHHs: OMOI0run — KKBast npupoaa. OTIUYUTENbHbIE
MIPU3HAKY KUBOU IPUPOIBI
1.2 1.2.2 OCHOBHBIE YPOBHHU OpraHU3ALNH KUBOI IPUPOABL.
2 Bun
2.1 2.1.14 Uctopust sBomonnonHsix uneil. 3uauenue padot K. Jlunnes, yuenus XK.b.
Jlamapka, 3BostoninonHoi Teopun Y. Jlapsuna.




2.2 223 JIBrKy1ye cHIIbl 3BOJIOLUN

2.3 234 Bupn, ero xpurepuu. [lomynauns — cTpyKTypHa eIUHUIA BUAA, SAMHHUIIA
IBOJIFOIINH.

2.4 245 Pe3ynbTaThl 3BOJIOIMH: TPHCIIOCOOICHHOCTh OPTaHU3MOB K Cpeie
oOuTaHUS .

2.5 2.5.6 I'unore3s! IpOUCXOXKACHUS KU3HU.

2.6 2.6.7 'unoTessl NPOUCXOKACHUS YeIoBeKa. DBOJIOLMS YeI0BEKa

3 IKOoCUCTEMBI
3.1 3.1.8 Okosoruyeckue (HakTopbl, UX 3HAUECHUE B )KU3HU OPraHU3MOB.
3.2 3.29 Bunosast 1 npocTpaHcTBEeHHas CTPyKTypa dKkocucTeM. [Iuiessle cBs3y,
3.2.15 KPYTOBOPOT BEIIECTB U IPEBPAILCHUS SHEPTHH B dKocucTeMax. Llenm

MUTaHUs, UX 3BeHbs. COCTaBIEHHE CXEM Mepeauy BEeIECTB U SJHEPTUU
( memeit nuTaHus).

33 3.3.10 CpaBHHTEIbHAS XapaKTEPUCTHKA IPUPOJHBIX IKOCHCTEM U
arpo3KOCHCTEM.

34 34.11 IIpyuuHbl yCTOMYMBOCTH U CMEHBI 3KOCUCTEM.

3.5 3.5.12 buocdepa — rnobanbHas skocuctema. Yuenue B. U. Bepnaackoro o
ouocdepe.

3.6 3.6.13 I'moGanbHbIe SKOJIOTHYECKHE IPOOIEMBI M TyTH UX PEIICHUS.

IIpoBepsieMble BUIBI 1€ATETbHOCTH:

1.3HaTh ¥ MOHUMATh OCHOBHBIE MOJIOKEHUS] OMOJIOTHYECKUX 3aKOHOB, TEOPHiA, 3aKOHOMEPHOCTEH,

MPABHJI, TUITOTE3; CTPOSHUE U TIPU3HAKHA OHOJIOTHIECKHX 00BEKTOB; CYIIIHOCTh OMOJIOTHYESCKHX TPOIIECCOB U
SIBJICHU; COBPEMEHHYIO OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY TIO IUTOJIOTHUH, TEHETUKE, CEJICKITHIH,
OMOTEXHOJIOTHH, OHTOTEHE3Y, CUCTEMATHKE, YKOJIOTHH, DBOJIFOIIHH.

2. YMeTb OOBSICHATE POIIb OMOJIOTHIECKUX TEOPHH, 3aKOHOB, IPHHIIUIIOB, THITOTE3 B (POPMUPOBAHUH
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MHPa; B3aUMOCBSI3U OPIraHU3MOB, UCJIOBEKA U OKPY>KaromeH
Cpeabl; MPUIUHBI YCTOHYUBOCTH, CAMOPETYJIISLINH, CAMOPA3BUTHS I CMEHBI DKOCHCTEM; HEOOXOJMMOCTh
COXpaHEHUs] MHOT0OOpa3usl BUAOB, 3alIUTHI OKPYKAIOIEeH CpeIbL.
3. UCTIONB30BAThH MPUOOPETCHHBIC 3HAHUS M YMEHHS B IIPAKTUIECKON ACATSIHHOCTH M IOBCETHEBHOM KH3HU.

Hrorosasi padora no ouosorun 11 xkaace

WHCTpYKIHS 10 BRINOIHEHHUIO PAOOTHL.

Ha Brimosnnenue padotel no 6uosnoruu orsoautcs 40 munyt. Pabota coctout u3 Tpex yacreit u Bkitovaer 15
3aJaHUH.
Yacts A comepxurt 13 3amanuii (1 — 13). K xaxxgomy 3aganuro npuBoauTcs 4 BapuaHTa OTBETA, U3 KOTOPBIX
TOJIKO OJIH BepHbIi. [Ipy BeIMONHEHNH 3aJaHHii STOH YacTH 00BEIUTE KPYKKOM HOMEp, KOTOPOH
COOTBETCTBYET HOMEPY BHIOPaHHOTO BaMHU OTBeTa. ECii BEI BEIOpany He TOT OTBET, TO 3aUEPKHUTE €T0 U
3aTeM YKaKUTE HOMEpP MMPaBUIFHOTO OTBETA. 3a KaKIIBIi MMPAaBIIGHBINA OTBET BHI IOJTydaeTe OAWH Oasll.
Yacte B Brirouaet 1 3amanus ¢ kpatkum otBeToM (14). [Ipu BBINONTHEHUN 3a1aHUS 3aMUIINTE OTBETHI TaK,
KaK yKa3aHO B TEKCTe 3aJaHusl. B ciiyuae 3amucu HEBEpPHOTO OTBETA 3aUCPKHUTE €T0 U 3aMUIIUTE PIIOM
HOBBI. MakcHManbHOE KOJTHYESCTBO OaIIoB 2.
Yacts C Buntouaer 1 3amanue (15) co cBoOOIHBIM OTBETOM. JTO HauboIee CI0KHOE 3aaHNe, KOTOPOE
TpeOyeT 3amucaTh MOJTHBIH B 000CHOBAaHHBIM OTBET HA IMTOCTABIEHHEIH Borpoc. OTBeYalTe TOIBKO IOCIE TOTO,
KaK BBI IOHSUTH BOTIPOC M IIPOAHATM3UPOBAIH OTBET. [10HEIN OTBET OIleHUBAETCS B 1Ba Oasia.
Crnenyet BBIONHATH 33JaHUS B TOM MOPSJIKE, B KOTOPOM OHH AaHbI. C 1eNIbI0 SKOHOMHH BPEMEHU
MpOITyCcKalTe 3aJaHue, KOTOPOe HE YIAAeTCs BHIIOIHUATH CPasy, U MEepeXoanTe K cieayromemy. Ecimu mocie
BBITIOJIHEHUS BCEH PabOTHI y BaC OCTAHETCS BPEMsI, TO MOXKHO BEPHYTHCS K IPOMYIIICHHBIM 3aJ[aHUSIM.
MaxkcumalibHOE KOJIMYeCTBO 0aJIIOB 3a BCIO paboty — 17.

Bapuant 1
Yacte A
IIpu BhINOJIHEHUN 32 TaHUI ITOW YACTH 00BEINTE KPY:KKOM HOMEP, KOTOPOi COOTBETCTBYET HOMEPY
BbIOPAHHOI0 BAMM OTBETA.
1.BaxxHeHmuM CBOMCTBOM XKHUBBIX OPraHU3MOB, OTJIMYAIOIIUX UX OT TEJl HEKUBOU IIPUPOJBL, SIBJIAETCS
1) HacneaCTBEHHOCTH 2) poCT




3) crmocoOHOCTH MOTJIOIIATH ra3bl 4) MOABMKHOCTD

2.BriciiuM HaJIOpraHU3MEHHBIM YPOBHEM CYIIECTBOBAHUS KUBBIX CUCTEM SIBIISETCS:
1) Tkanb 2) 6uocdepa 3) kineTka 4) TOMyIISAIHS

3. Uto sBisIeTCS TIIaBHOW ABWXKYIIEH CHIION SBOIIOIUN?

1) HacneICTBEHHOCTH 2) N3MEHYHBOCTD

3) 6opb0a 3a cymecTBoBaHUE 4) €CTECTBEHHBINH 0TOOD

4. EnuHuIe SBOIOIIMOHHOTO TPOTIecca SIBISETCS:

1) oco0b 2) monymsiius 3) MyTaus 4) BT

5. IIpucnocobIeHHOCTD SBISIETCS PE3yJIbTATOM

1) MogudpHUKaIMOHHONH U3MEHUYUBOCTH

2) MyTalMOHHOW U3MEHYNBOCTH

3) KOMOWHATUBHON U3MEHYUBOCTH

4) necTBUA ABMKYIUX CHJI IBOJIIOLIUU

6.0OxaHyaTenbHO 10Ka3al HEBO3MOXKHOCTH CaMO3apOKICHUS XKU3HU

1) @.Peau 2) JL.ITactep 3) A.N.Onapun 4) C.Musnep

7. O0IIKM IpeAKOM YeJIOBEeKa U YeOBeKa O0pa3HbIX 00€3bsSH CUUTAIOT:

1) mpronUTEKOB 2) aBCTPATIOTIUTEKOB

3) yenoBeka ymenoro 4) MMTEKaHTPOIIOB

8.K OnoTnieckuM 3KOJIOTHUECKUM (haKTOpaM OTHOCHTCS:

1) Ta30BEIi cocTaB aTMOC(EPHI 2) KOHKYPSHITHS

3) Temmeparypa 4) MHHEPaIbHBIN COCTAB MOYBBI

9. [TpaBWIbHO COCTaBJICHHAS MUIIEBAs LETb:

1) TpyXJISABBIH ITEHB — OTIEHOK — MBIIIb — 3Mesl — ICTPeO

2) MBIIIb - TPYXJISBBI NIEHb — OTIEHOK — 3Mesl — sIcTped

3) sictpe® — 3Mesl - MBIIIb - TPYXJIABBIN IIEHb — OIICHOK

4) OTICHOK — TPYXJISIBBIN TIEHB - MBIIIb — 3Mes — ACTPeO

10. 13 nepednciieHHOro arpoeHo30M

sBisieTcst: 1) ayr 2) aec 3) none 4) 601010

11. K nepBuuHO# cyKliecCHH OTHOCUTCS 3apacTaHue:

1) rapu 2) 1ecHoro 03epa

3) ropozackoro mycTsIpst 4) oropona

12. DneMeHTapHOH CTPYKTYpOii OGrocdeps! cieayer

cuMTaTh: 1) OHOIIEHO3 2) OHOTEOIICHO3

3) momynsuio 4) )KHBOE BEIIECTBO

13. K gnciny rino6aibHBIX SKOJOTHYECKHX MPOOIeM COBPEMEHHOCTH HE OTHOCUTCS:
1) pa3pyiieHre 030HOBOTO IKpaHa

2)napHUKOBBIH 3 HeKT

3)yBeJIM4YEeHNE YUCIEHHOCTH MOMYJISIUN

4)3arpsi3HEHNE OKPY’KaIOIIeit cpesbl

Yacte B

IIpu BHINOJHEHUH 3aJaHHS ¢ KPATKUAM O0TBETOM 3alMIINTE OTBETHI TAK, KAK YKA3aHO B TEKCTe 3adaHNs.
14. Bribepure TpH BEpHBIX OTBETa U3 IIECTH, HOMEPa BEIOPAHHBIX OTBETOB 00BeaNTE KpyKKamu. Kaxue
13 EPEYHCIICHHBIX NPOU3BeAeHN TpuHaiexat Y. Jlapsuny

. «/lapBuHU3MY

. «O mpupoze Bemen»

. «[TpoucxosxxaeHue BUAOB IIyTeM €CTECTBEHHOTO 0TOOpay»

. «/I3MeHeHHe JOMAIIHUX KUBOTHBIX U KyJIBTYPHBIX PACTEHUID»

. «Duocohus 300JI0THN

. «[TpoucxoxaeHne YeaoBeKa U MoJIOBOM 0TOOP»

Yactb C

st oTBeTa HA 3a/1aHMe 3TOI YAaCcTH JaiiTe KPaTKMUii CBOOOIHBII OTBET.

15.Ha ocHOBaHNM IpaBHUIIa SKOJOTHYECKOI MUpaMHIBI OIPEACINUTE, CKOIBKO HYKHO INTAHKTOHA, YTOOBI B
MOp€ BBIPOC OuH JaenbpuH Maccoi 300 Kr, ecliv Lenb MUTaHUs UMEET BHUI: IDTAHKTOH — HEXHIIHBIC Pa0ObI
- XUIIHBIC PHIOKI - IeTbQUH

NN BN~
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Yacte A

IIpu BHIMOTHEHUH 3aJaHMIi 3TOIi YacTH 00BeANTE KPYKKOM HOMeP, KOTOPOii COOTBETCTBYET HOMEPY
BbIOPAHHOI0 BAMM OTBETA.

1.CBOIICTBOM JKHBOTO HE SIBJISETCS:

1) oTcyTCTBHE N3MEHYHBOCTH 2) POCT

3) HacIeaCTBEeHHOCTD 4) OJBUKHOCTD

2. HuzmmM ypoBHEM CYIIECTBOBAHHS KUBBIX CUCTEM SIBIISICTCS:

1) Tkanp 2) onocdepa

3) xnerka 4) nomyIsanus

3. Bopr0y 3a cymecTBoBaHUE, HACIEACTBEHHOCTh, U3MEHYHBOCTh, €CTECTBEHHBIN
0TOOp MOKHO Ha3BaTh:

1) moxa3aTelTLCTBOM DBOJIOIMH 2) HATPABICHUEM 3BOJIOIAN

3) pe3yabTaToM 3BOJIIONUH 4) MBHXKYIIHM (HaKTOPOM DBOJIOIHH

4. DKOJIOTHYECKUIT KpUTEPHUI BHJIA 3aKIII0YAETCA B TOM, YTO OCOOH, IPUHAJISKAIIUE K OJTHOMY BHILY:
1) moxoxXwu APYT Ha qpyTa IO BHEITHEMY CTPOCHHIO

2) BemyT CBOOOMHBIN 00pa3 KU3HHU B OJIN3KKUX YCIOBUAX CPEIIBI

3) oburatoT Ha 00mIEH TepPUTOPUH

4) cx0Xu 1Mo (PU3NOJIOTHYECKUM OCOOCHHOCTAM KHU3HEIEATEIBHOCTh

5. IIprcmoco6IEeHHOCTS TIOMOTAeT OPTaHU3MY BEDKUTH TOJBKO B TEX YCIOBHSX CYIIECTBOBAHHS, B KOTOPBIX
OHa c(hOpMHUPOBATIACH, TOITOMY MPUCIIOCOOIEHHOCTh OPraHU3MOB HA3bIBAIOT:
1) HemonHOM 2) yacTH4HON 3) BpeMeHHOH 4) OTHOCUTENEHON

6.BriepBrie J0Ka3a]d HEBO3MOXKHOCTh CaMO3apOXKICHHS dKU3HU:

1) ®@.Peau 2) JL.ITactep 3) A.U.Onapun 4) C.Muiep

7. Jloka3aTenbCTBOM MPOUCXOXKICHUS YEJIOBEKA OT )KUBOTHBIX SIBIISIETCSI:

1) anaTomMIgeckoe 1 MOP(OIOTHIECKOE CXOICTBO C MIICKOITUTAIOIIIMHU

2) criocoOHOCTH TepenaBaTh HHHOPMAITUIO

3) MBIILIEHUE

4) criocOOHOCTP U3rOTABJIMBATEL OPYIHE TPYAa

8. DneMeHThI HeXXMBOH MPUPOJIBI, BIHSIOIINE HA OPTaHU3M- 3TO (PaKTOPHI:

1) buoTHueckue

2) abuoTHyeckue

3) aHTpOMOTEHHBIE TIPSMOTO JCHCTBUS

4) aHTPONOTr€HHbIe KOCBEHHOTO JIeHCTBHS

9. [IpaBUIBEHO COCTaBJICHHAS MHUIIEBAS IICTIb:

1) pactenus - smepuIa — KOObUIKA - CTEITHOM opet

2) pacTeHHs — KOOBUIKA - SIIEPHIIa- CTETHON Opel

3) pacTeHus - CTEITHOW Opel — KOOBLIKA - sIepuIa

4) cTenHO# open — siepua — KOObUTKA - pacTeHUs

10.B oTimuuu OoT IpUPOAHBIX IKOCUCTEM arpO3KOCUCTEMBI XapaKTEPU3YOTCS:
1) GONBIIUM YUCIIOM BHIOB B IIETISIX MUTAHUS 2) YCIOKHEHHEM

3) ynpouieaneM 4) GOJBIION MIONIABI0

11. K nepBuYHOM CyKLIECCUM OTHOCHUTCS 3apacTaHKe:

1) rapu 2) necHoro o3epa 3) ropoAcKoro mycTsipst 4) oropoaa

12. Buocdepa - 310 060T09Ka 3eMITH

1) nouBeHHas 2) BO3AYILIHAS

3) BogHas 4) 3aceneHHast )KUBBIMHI OpPraHU3MaMH

13. K guciy riao6aibHBIX SKOJIOTHYECKUAX MPo0IeM COBPEMEHHOCTH OTHOCHTCS:
1) BOBHUKHOBEHHE HOBBIX BUIOB TOMAIITHIX >KUBOTHBIX

2) co3gaHue 3all0BETHUKOB 1 3aKa3HUKOB

3) pa3pylueHre 030HOBOIO CJIOS

4) BeIBETpUBAHUE TOPHBIX NTOPOJ

Yacte B

IIpu BHINOJHEHUH 3aJaHMI{ ¢ KPATKHM OTBETOM 3aNULINTE OTBETHI TAK, KAK YKA3aHO B TEKCTe 3a1aHHUs.
14. BeiGepute TpH BEpHBIX OTBETA U3 IIECTH.

CtopoHHUKH 3BONIOIIMOHHOTO yueHus: Y.J[apBuHa B

ouonormu: 1) K.T.Tumupsizes

2) JK.b.Jlamapx

3) A.Yomnec



4) K.®.Pynse

5) A.Beiicman

6) T.ManbTyC

Yactp C

Jliist oTBeTa HA 3a/1aHMe 3TOI YacTH JaiiTe KPaTKMii CBOOOIHBII OTBeET.

15.Ha ocHOBaHMY TIpaBWIIa SKOJOTHIECKOM MUPaMUIBI ONPEISIINTE, CKOJIBKO HYKHO 3€pHA, YTOOBI B JIECY
BBIPOC OAMH (puinH Maccoii 3,5 Kr, eciu enb MUTAHUS UMEET B

3epHO 3J1aKOB — MBIIIb MTOJIEBKA — XOpeK — (DHUIIHH.
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