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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuentyanbHble nojoxeHuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH LiEJEH, COIep)KaHus,
pe3yNnbTaToB OOyueHUsi U TpeOOBAaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero obpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHHS 0 creludpuke OUoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEYEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no O6uonoruu Ja€t mpeacTaBiIeHUe O LelsIX, 00 o0ueil crpaTteruu o0y4eHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHOro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, pachpeleieHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIeIOBaTeIbHOCTh M3YUYCHHsI y4eOHOro Mmarepuaia C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKU 0Opa30BaTEIBHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B mnporpamme 1o OHONIOTMU TakKe€ YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METAlpEeJMETHBIM M TPEIMETHBIM pe3yibTaTam oOydeHuss B (popMHUpOBaHUH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON I€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYArOIIUXCS 110
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouoyoruu, Omaromapss 4YeMy B HEW NpoCMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHM, CBS3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY)Karolen
npuponHoii cpene. IloaTomMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHMHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HAHUH B MOBCEAHEBHOM JKU3HU Ul peLLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3AWCTBEHHOH JEATENPHOCTH YEJNOBEKAa HAa COCTOSHHE MPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOM HANpPaBICHHOCTH Y4e€OHOro
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJIHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpeanosaraer
dopmupoBaHHEe y O0YJarOIUXCsS CIIOCOOHOCTH ananTUPOBAThCI K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHUE Yy OOYUaIOUIMXCS MPEACTABICHUH O HAay4yHOW KapTHHE MHDA,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
¢dbopMupoBanus (YHKIIMOHAJIBLHOW TPaMOTHOCTH, HaBBIKOB 3JI0pOBOro M Oe3omacHoro oOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHWe OWONIOTHST WMEET TaKXKe [UIS pEIIeHHs BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouiero ooOpa3oBaHus, couuannizanuu odyyatomuxcs. Mzyuenue
ononoruu oOecrieunBaeT YCIIOBHS TUTST dbopmupoBaHUs WHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHI, CIOCOOCTBYET
UHTETpaluy OWOJIOTHYECKUX 3HAHUHU C TMPEICTABICHUSMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3MKHU, XUMHUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MpeIHa3HAYCHUH Y4eOHOTrO



npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJO0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLleH MNPUPOAHON cpeie, BOCTpeOOBAaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHoJIoTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMM MU IBOJIOLMU. B COOTBETCTBHHM C 3THUM B
CTpYKType y4deOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIe TUHUH:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosiornyeckas cuctema», «CucreMa U MHOrooopazue OpraHH4ecKoro MUpay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrieunBaeTcs pelieHueM CIeAYIOMUX 3a/1ayu:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOCHHUHM, MHOTO00Opa3suu M OCOOCHHOCTSIX MHUBBIX CHCTEM pPA3HOTO YpPOBHS OpraHMU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISOB,
UJIeH ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alIliu;

CTaHOBIIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYarOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIOBEKOM >KHBOW MPHUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUSI HAYUHOTO MUPOBO33PECHHUS,

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKW3HM ISl OIEHKH
MOCNEACTBUIA CBOEH NEATENhbHOCTH MO OTHOIICHHUI0 K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJMSIIAM B COCTAaB MPEAMETHON o00yacTtu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruy Ha 6a30BOM ypOBHE CPEIHEr0 00IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacos: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMM HaykaMmu, ¢uiocoduel, 3THKOH, 3CTeTUKOM M mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

Mertoabl 03HAHUSA )KUBOW NPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OIMUCAHKUE, U3MEPEHHE,
KJIacCU(UKAIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konbsuos, /Jx. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktnyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJIOB IPU H3YYEHUU
OMOJOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3AIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omosnornu. OTIndue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU TPUPOJBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJIALNOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTe01eHOTHYECKH ), OMOC(HEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH KHU3HU», «YPOBHH OpraHU3alMU KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHUE KJIETKH.

XHAMHMYECKUH  COCTaB  KIIETKH. XUMHYECKHUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMK BOJABI M MHUHEpPAJIbHBIX BellecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GpyHKINN OEIKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubl.  Otauuus  (pepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), Aucaxapu bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢dynxunuum PHK. Buner PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuMep B3aWUMOJCHCTBHS UAECH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS! KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmive nMpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTeMa CUHTEe3a Oelka.

Tunmbl KIETOK: »JyKapuOTHYecKas M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHHS
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHHnEe 3yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa W ¢yHKUMH. lluromnmazmMa um e€ opraHoOUbI
OnnomemOpanubie opranouasl kietku: IIIC, anmapar 'onbmaxu, 1m3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPWH, IIacTUibl. lIpomcxoxkneHne MUTOXOHIPUM M IUIACTHA.
Bunast miiactun. HememOpanHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPHOJH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — peryasTopHblil HeHTp KiIeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuubr u cxemsl: «lleproamueckas TaONMIa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «buocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUUeCKOM
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTEIBHOM KIETKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn.

OO6opynoBaHue: CBETOBOW MHKpPOCKOI, OOOpYyJOBaHUE MJIsi MPOBEICHUS HAOIOJCHUH,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3ydyeHue KaTtaluTUYECKOH aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTPOEHMS KIETOK pAacTE€HHH, *XMBOTHBIX MU
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIMUS  (IJIACTUUYECKUM OOMeH) u
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILIECTB ¥ SHEPTrUU B IOHUMaHUU MeTadon3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOHBIA U rerepoTpodHblif. Pons depmeHTOB B 0OMeEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu doTtocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaUCHUE (POTOCUHTE3a IS KU3HH Ha 3emiie. BriusHue ycioBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIe OaKkTepuu. 3HAYeHHWE XEMOCHUHTE3a IS JKM3HH Ha
3emute.

DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHne  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl sHepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIIEHHWE, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIbHOE
docdopunupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuunoro cunrte3a. [enerndeckas wundopmamus u JHK. Peamuzanums
reHeTH4ecKoi nHpopMalu B KieTke. ['eHeTHuecKuil Ko M ero cBoicTBa. TpaHCKpunuus —
maTpuuHblidi cunTe3 PHK. Tpancnsanus — Ouocunres Oenka. Dtansl Tpanciasaiuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTese Oelka.

Heknerounsie ¢opmbl xu3HM — Bupychl. HWcropus otkpeiTus Bupyco (. W.
WBanoBckuit). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO 1IMKJIA BUpYcoB. bakrepuodaru. boneznu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHoieuinTa yenoBeka

(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HMHTErpasa.
[TpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JIE€BaHUM.
JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.



Tabmumet  u cxembl:  «Tumbel  muTaHus», «MeTtabomusm»,  «MHUTOXOHAPUSY,
«OHepreTnueckuii 0oMen», «Xmopormiact», «Dorocunte3», «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHbIM 1wk Bupyca CIIWa, Oakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue IHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKn», Mosienb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1uKi, WM KU3HEHHBIM IMKJI KieTkd. Mutepdaza m mutos. Ilpomeccsr,
nporekaromue B uHTepdaze. Permmkanms — peaknus marpuanoro cuHreza [IHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. Llutonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxonsdiiue Ha pasHbIX
CTagusaX MUTO3a. Brojornueckuii CMBICI MHATO3A.

[Tporpammupyemasi rubesb KIETKH — arlonTo3.

@DopMBI  pa3MHOKCHHSI OPraHM3MOB: O€clloyioe W TOJIOBOE. Buabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KJIOHHPOBAHWUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosoBOE pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOTO.

Meiio3. Cragun meito3a. Ilpoueccel, npoucxojsiiue Ha craausx meiosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEMCHHHUKHU W sudHuKH. OOpa3oBaHWE W PA3BUTHE IMOJIOBBIX KIETOK — ramer (CIepMaTo30UI,
AilIeKIIeTKa) — crepMaToreHe3 u  oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSI y TO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
opranorenes. [ToctamOpruoHanbHOe pa3BuUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (IM4uMHOYHOE). BiusHue cpelnpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOEHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pPAacTeHU», «JleleHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIETOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeN0BeKa», «OCHOBHBIE CTAIUU OHTOTEHE3AY.

OOGopynoBaHue: MHKPOCKOI, MUKpompemnapathl «CrepMaTo30uabl MIICKOITHTAIOIIETOY,
«Siiueknerka muekonuTaroumero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moaenb-anrukamus «Jlenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpoMOCOMBL.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.

JlaGopatopnass pabota Ne 4. «/3ydeHume CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTHh M H3MEHYUBOCTH OPIaHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mcropus pas3BuTus reHeTMKH. Ponb wuromoruu u
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ax poccuiickux u 3apyO0eKHBIX YUEHBIX B pa3BUTHE
TeHETUKU. MeToIbl TEeHETUKH (THOPHUIOIIOTUYECKUHM, NHUTOTEHETHYECKHA, MOJEKYISIPHO-



reHeTuuyeckuii). OCHOBHbBIE TEHETUUYECKUE MTOHATHS. ['eHeTnYeckasi CMUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble .  MeHaenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eIMH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMMHHMPOBaHMSI. 3aKOH paclleIUIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpupnoe  CKpeuMBaHHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPHU3HAKOB.
[{uToreHeTHuecKke OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETIEHHs TEHOTUIIA OCOOU.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuenieHus reHoB B pe3ylbTaTe KpOCCHHIOBEpPA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 10Ja. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3Mbl. HaciiemoBaHue INpPU3HAKOB, CUEIUJIEHHBIX C
HIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAs U HacleICTBeHHas. Poiib cpebl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHYUBOCTH.
BapuanuuonHusiil psg u BapuanuoHHas kKpuBasd. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoHCTBAa MOAU(PUKALMOHHON U3MEHYMBOCTH.

HacnenctBenHasi, Wi reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u 1oNOBOM mponecc — OCHOBA KOMOMHATHMBHOM M3MEHUMBOCTH. MyTallMOHHAs
U3MEeHYUBOCTh. Kiaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa M
OPUYHHBI MyTanuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIOB B HACIIEICTBEHHOMN
u3sMenunsocty H. M. BaBuiosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMUYECKUN, MOJIEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: IOJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEHOTHIUpPOBaHKUE, B ToM uyucie ¢ nomombio [1I[P-ananmusza. HacnencrBennsie 3aboseBaHus
4eJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPeapacroiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUSI TeHETHYECKHUX
Oone3nel. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEJUIIMHCKOM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdemoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKkoH pacHIeIJIeHUs] M €ero IMTOreHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TrameTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMoaeicTBrE ajuIeNIbHBIX TEHOBY, « eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buuael wusMenunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpymnm KpoBu», «MyTalloHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeTU-aNIUIMKaIuu «MoHOruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpé€cT XpomMocom», MHUKPOCKON U
Mukpomnpenapar «JIpozoduna» (Hopma, myranuu (Gopmbl KPbUTEEB U OKPACKU Tena), Tepoapuit
«I"opox moceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopnast padora Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAHUS Y TIPO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTax.



JlaGopatopHnast pabota Ne 6. «/3yyeHne MOIU(PHUKAITMOHHONW H3MEHYHUBOCTH, TOCTPOCHHE
BApUAIMOHHOIO PAJIa U BApUALIMOHHOU KPUBOW.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTamMid Yy Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apoKJIeHHe CeleKInH U goMectukanus. Yuenne H. U.
BaBuinoBa 0 IeHTpax NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOJIbl CeJIEKLIMU. MacCOBbI M MHAMBUIYAJIBbHBIH OTOOPBI B CENEKLUU
pacteHui u >kuBOTHBIX. OLIeHKa 3KCTephepa. bIn3KkopoICTBEHHOE CKpEeIMBaHNEe — HHOPUIMHT.
Yucras suHus. CkpemuBaHue 4HCThIX JuHUB. [ereposuc, wunm rulOpujaHas cuia.
Hepoxacteennoe ckpemmBanue — ayrOpuauar. OtpanéHHas ruOpuamsanmus U e€  yCIexw.
HckyCCTBEHHBI MyTareHe3 M IOIY4YEHHE IOJMILIONIOB. JIOCTHIKEHHUS CENEKUUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

bruorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK u Tpancrennnix opranumsmoB. Kiierounas wunxkenepus. Kiierounslie
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKME BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M dTudeckue mnpobiemsl. MO -
IFeHETUYECKU MOAU(PULIUPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuubl m cxembl: Kapta «lleHTpbI MPOUCXOXKIACHUS M MHOT000pasusl KyJIbTYPHBIX
pacteHui», «Ilopoapl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemmka M. @. HWeanoBay, «[lommmmonaus», «OOBEKTHI
O6uotexHonorun», «Kierounele KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHuEe U IEepeHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenui, repOapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JIOCTHXKEHUS CEJIEKLMU PAaCTeHMH M KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IHCTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBosloIMOHHAS OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHUS 3BOJIIOLMOHHONW TEOPUHU. DBOJIIOLMOHHAS TEOpHUs U €€
MecTO B OHoJoruu. BiusHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa HBOMIOIUU. [laneoHTONOrMYECKHE: MOCAEAOBATENIBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIeTONHMCH, epexoanble popMbl. buoreorpaguyeckue: cxoacTBo
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJCTBA M pa3inyuus SMOPHOHOB DPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, pPYyJIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX MMyTEeH Y BCEX OPraHNU3MOB.

OpomonmoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBuokylyie CHJIBI  DBOJNIONHMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeNéHHas HW3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus sBostonun (CTD) u e€ 0CHOBHBIE TTOJIOKECHHUS.

MuxkposBosmtouus. [Tonmynsius kak eIMHIA BUAA U SBOJTIOLUH.



JBwxynme cuibl ((hakTophl) BOJIOLNUN BUAOB B NpHponae. MyTallMOHHBIM mpouecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTPALUSL.

EcrectBenHblii 0TOOp — Hampabistomuil ¢aktop 3Bosmonuud. PopMbl €CTECTBEHHOIO
otbopa.

[TprcnocoO1eHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bostonun. Ilpumepsl npucnocoOneHnit
y Opranu3mMoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buma. OcHoBHble (DOpMBI BUA00OPa30BaHUS:
reorpauueckoe, IKOJIOrHUECKOE.

Makpospomonus. @opMbl 3BoIOLMK: (DUIeTHYECKas, IUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoONNN.

[TpoucxoxnaeHue oT HeCIeUATM3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
ClIcyuaJIin3alimsi. AI[aHTI/IBHaSI pa,Z[I/IaLII/ISI.
JdemoHcTpaumuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuner w cxembl: «Pa3BuTHE OpraHmYeckoro Mupa Ha 3emie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasme mopos
JKUBOTHBIX), «[lomynsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApoMop(o3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cumbsl sBomonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopwba 3a cymectBoBanue», «lIpucrnoco0neHHOCTh
opranu3mMoBy, «I eorpaduueckoe BuI000pa3oBaHuey», « IKOJIOTHUECKOE BHI000pa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIO0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, Koyiekuus «DOpMbI COXPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmuukanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH Tela).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUAOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabora Ne 2. «OmmcaHue NPHUCTOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HnkHoBeHHE U pa3BUTHE KU3HU Ha 3eMuie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XHUMHUYecKas JBOJIOINUS. AOHOTEeHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJronny. Havdanbabie sTansl Ouonorndeckoi spomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
HBOTIOITMSA. DOPMHUPOBAHNE OCHOBHBIX TPYIII )KHUBBIX OPTaHU3MOB.

Pazgutue xu3Hum Ha 3emie mno s3paM W nepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUMA, OpPITOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o301ickas spa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHIM, METTOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTHKa KIMMaTa M TE€OJOrMYeCKHX mporeccoB. OCHOBHBIE 3Tamlbl 3BOIIOLIMHA
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud H KUBOTHBIX. [losiBieHue,
paciBeT U BEIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpaxeHue 3Boitound. OCHOBHBIE CHCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.



OBOJIIOIMSL  4YeJlOBeKa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponoreHe3a. CxoIcTBa M pa3andMs 4eJIOoBEeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEJIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHYUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUH Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEIbIi,
UYenoBexk npsmoxondmuii, YenoBek HeaHaepTaibckuid, YenoBek pasyMubiid. Haxomaku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAHUS, 00JacTh pacmpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKas), HETpo-
aBcTpajoujHas  (9KBaTOpUAbHAs), MOHIOJoOUJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
OpUCHOCOOJICHHOCTH TPEACTABUTENECH UENOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHHS.
EnuncTBOo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. lapBuH.

Tabmune! 1 cxembl: «Bo3aukHOBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HeloBeuecKne pach».

O6opynoBanue: wmymnsixku  «[Ipoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKA WIA U300pakeHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPhI, pyOniIa, ckpedia), TeoXpoHOJIOrnIecKasi TadJunIa,
KoJuieKIUs «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

[TpakTuueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pa3fesibl dKOJIOTMH. MeToAbl 3KOJOTrHYEeCKHX
UCCIE0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3AYIIHAs,  IOYBEHHAas,
BHYTPHUOPraHU3MEHHAsI.

Oxonorundeckue (akropsl. Kimaccudukamus sKoI0rnyeckux (PakToOpoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHEe IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTomepuoausM.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOICHCTBUN:  KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanusM. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISIHH:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJICHHOCTH TOMYJISAINH U €€ PETYIISIH.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6onpaT, K. @. Pysse, O. ['ekkens.

Tabmumet u cxeMbl: kaprta «[Ipupogasie 300 3emin», «Cpenbl 0OUTaHUS OPTAaHU3MOBY,
«Doronepuoguzmy, «llomymauuny», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISLUUN
uHy30pun-TYPenbkn», «[lumessie memnmy.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:



JlaboparopHas pabota Ne 3. «Mopdornorudeckre 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykrypsl — OuolLeHO3a:  BHJOBas,
pOCTpaHCTBEHHas!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 06 3KkocucTeMe U OUOreOlEHO3E.
OyHKIMOHAIBHbIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopot BemiecTB W NOTOK 3HEPrHUM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTelIM SKOCUCTEMBI: OHomacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUPaMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03Ep M peK. ODJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak (akTop ycTOMUMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYEeCKOro
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'paHuiisl, coctaB u CTpyKTypa Onochepsl.
XKusoe BemectBo u ero Qynkiuu. OcoGeHHOCTH OMOc(hepbl Kak TI00aTbHOW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (yIiiepoja, a3oTa).
3onanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emin. AHTPOIIOTCHHBIE U3MEHEeHUs B Ouocdepe. ['mobaibHbIe
JKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHME NPUPOJBI U yeraoBeuecTBa. CoxpaHeHne 6Mopa3HOOOpa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOrUH U OXpaHa MPUPOIbL.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBa», «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«JKOCcHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMA XBOWHOro Jeca», «buoneHos
BOZOEMa», «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLY»,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasistonas onocheps», «DakTopsl gerpagauuu nousy, «IlapHukoBslil 3hdexT», «PakTopbl
PaMOaKTUBHOTO 3arps3HeHus ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
xu3Hu B Onochepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Oumocdepe»,
«KpyroBopot azora B Ipupoie».

OGopynoBaHue: MOJIEJIL-AIIUINK AL «Tunnyanie OHOIIEHO3BI», repbapuii
«PactutenbHble  coobmiecTBa»,  Koiulekuuu — «buomeno3», «BpemuTtenu — BakHEHMIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuu ¥ KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 9KOJOTMUYECKUM IpyrnnaM oxHoro Buja, KpacHas kaura Poccuiickoi
®denepatiu, H300paKeHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BHOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CpeHEro o0Imero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHs IpeaMera «bHOJIOTHs» BBIIEICHBI
CIIEAYIOIIHE COCTABJIIONIME: OCO3HAHHE OOy4YaroIUMHCA  POCCHHCKOM  Tpa)IaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPENEICHHUIO,
HaJIMYMEe MOTHUBALMU K OOydYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXJIeHUH JINYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJOTMYECKOr0 3HAHUS, F'OTOBHOCTb M CIIOCOOHOCTH OOYYarolIMXCsl PYKOBOJACTBOBATHCSA B
CBOCM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMONIOrMYecKOro 00pa3oBaHMs, HAIMYHE HKOJIOTHYECKOrO IIPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosorus» AOCTHUTarOTCs B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IIPUHATBIMHA B
oOmiecTBe NMpaBWIaMH M HOPMaMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLECCaM CaMOIO3HAHMUSA,
CaMOBOCIIMTaHUs M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEM IO3WLHMM JIMYHOCTH, NATPUOTH3MA,
YBa)XXCHUs K 3aKOHY M IIPABOIIOPSZKY, YEJIOBEKY TPyJda U CTApIIEMY IIOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEIUI0 M TPAAULUIM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUPOAE U OKPYKAIOIIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMid, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIMpeHue >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBbHOCTH B IIPOLECCE peaTu3alMi OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIbHOM NEATEIBHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUIICKOr0 00IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESATEIbHOCTH NPU CO3JaHUN YUeOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOUX JCHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIENOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTB K I'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS



c(OPMHPOBAHHOCTh POCCUICKOMN IPaXKAaHCKOM UICHTUYHOCTH, TATPUOTU3MA, YBOKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1EHHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTb
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTE CEMEHWHOMN KMU3HU B COOTBETCTBUU C TPAAULIMSIMHU HApOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHWE K MHpY, BKIIIOYAsl 3CTETHKY OBbITA, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3/1€UCTBUS KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KayecTBa TBOPUYECKOMN JINYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peau3alys 370poBoro U 6e3omacHoro odpasa >KU3HU (310pOBOE NMUTAHHE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO O€3011aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPeOJEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTbH K aKTUBHOM AESTEIbHOCTH TEXHOJIOTMYECKON U COLIMAJIbHON HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpEC K pa3iuyHbIM chepam mpodeccrnoHalbHON AEsITeNbHOCTH, YMEHHE COBEPIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HHU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHSI JKOJOIMYECKOW KYJIbTYphl: HMPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKatoIlel Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0IeM U IyTel UX PeLIeHus;



CHOCOOHOCTH HCIIOJIb30BaTh MPHOOpPETaeMble TIPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJEHUS B INPHUPOJE, HAPABICHHBIX HAa COXPAaHEHUE DPABHOBECUS B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOLHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeAPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOH KYyJIbTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTNYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJILTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHAJILHOTO HAYYHOTO MBILUICHHS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKatoleM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 0OecreueHus
HOBOT'O YpOBHSI Pa3BUTHUSl MEIULMHBI, CO3AAHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUHN, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 IN100aIbHbBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs peleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH JeATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh NMPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITENIBHOCTh MHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpenMeTHbIe pe3ylbTaThl OCBOSHHUS y4eOHOTO mpeamera «BHOJOTHs» BKIIOUYAIOT:
3HauUMMBbIE IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SBJICHHE, TIPOIIECC, CHCTeMa, HAay4HbIH (PaKT, MPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOMIOEeHUe, U3MEpEHHe, HKCIEPUMEHT M JPYTuX), YHHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUNBAIOIINEC



dbopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OO0YYaroIIuXxcs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh M aKTyaTU3UPOBATh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeneNiaTh UENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTHU C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JCIYKTHBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKXKe IMPOTHBOPEYHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIONIUXCSl MAaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpooIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOHMCKY METOJIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJBI JCSITCILHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IIEJICHAIIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KH3HEEATCITLHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUT'aTh HOBBIE WJEH, NpEIJlaraTb OPUTMHAIbHBIE NOAXOAbI M PEUIEHUS, CTaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsIX U CIPAaBOYHHMKAX, KOMIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ouosnornyeckoi MH(GopMaIK, He0OX0AMMOMN AJIs BHIIOJHEHU y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TPEACTABICHUS OHMOJIOTHYECKON
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYPY, HCIOIb30BaTh H IMPE0oOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIMA BO BCEX cpepax )KU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTb MO3ULIUHI IPYTUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallu, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOLIEHHS M B3aMMOJEHCTBHsI, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pelieHny OMOoJ0TrHYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMUYECKOE IOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
)KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHMI LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLICCTBILSITH [MO3HABATEIILHYIO AEATEIbHOCTD, BBISBIATH HPOOJIEMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMpsTh paMKU Y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHU, IOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTENIbHBIN 1 KYJIbTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIbHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMHU [TO3HABATEIBHON peICKCUH KaK OCO3HAHUS COBEPIIACMBIX ACHCTBUIA
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II;'I, HCII0JIBb30BATh HpI/IéMI)I pe(i)J'ICKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

HPUHUMATh MOTHBBI U apI'YMEHTHI APYTUX IIPH aHAIU3E PE3YJIbTATOB JCITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

HIPUHUMATH ce0sl, TOHUMAsi CBOM HEJJOCTATKH M JIOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TMO3HUIIMHU IPYTOrO YeIOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOEGHMIO, HMHTEPIpPETalud W MpeoOpa3oBaHMIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouosjorueil. B
nporpaMMe NpeAMETHbIE Pe3yJIbTaThl PEICTaBIECHbI O TOAaM 00yUYEeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUS yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIep)KaHWE OMOJOTHYECKUX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BEIIeCTB M  MpEBpalleHue JHEPruu), TOMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
[EHTpaJibHasl JI0TMa MOJEKyJsipHoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBunosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUH, OpraHu3alys M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIENyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHM U 3aKOHOB, YMEHME JI€JIaTh BEIBO/BI HA OCHOBAHUU IIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIECIATh CYHICCTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAapHOT U JYKapHoOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOJAOTBOPEHUS, PA3MHOXKCHUSA, UHIUBUIYAIBHOIO Pa3BUTUSA
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHSA IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00ecrIeueHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IMOBEJIEHHs B OKpYXarolleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HAClIeZJOBaHUE, COCTABIIATh CXEMbl MOHOIMOPHUHOIO CKPELIUBAHUS
JUIS TIpEICKa3aHMsI HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHWBAaTh M HHTEPHPETUPOBAaTh HH(OpMAILUIO OHOIOIMYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHY, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKAHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpPbl) SBOJIIOLUH, MPUCIIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOTHYECKHe (AaKTOpbl, OSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKOJornyeckas nupaMmuaa, ouoreoueHos, onocgepa;

yMEHHME Wu3araTb Ouosnoruueckue Teopuu (dBomounoHHass Tteopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxoacrsa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTb rpaHHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOIIOJAEHHE U ONMHCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI Y 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAaHUY NOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, MNPOAYLHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U  HKOCUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJ1000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JACHCTBHUS JKOJIOTMUECKHX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMUYECKHX ILMKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YEHHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOIUX JIOJEH, COONIOAEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHe 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILECTB U SHEPTUH B IKOCHCTEMax (LIEMU MUTAHUS);

YMEHHUE BBIOJHATH JIAOOPAaTOPHbIE M MPAKTUUYECKUEe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelaCTBa
MaccoBOoW HMHGOpMalMU, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3]aBaTh COOCTBEHHBIC THCBMEHHBIE W YCTHBIE COOOmeHus, 00001mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/l Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30OBATENBHBIE
padoThbI padoThI pecypebi
bu6nmoreka [IOK
1 buonorns kax Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBbIe cHCTEMBI U UX OpPTaHHU3aIUs 1 0 0 hitps://m.eds0o.ru/7f41c292
. bubmuoreka [{OK
3 XVWMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 0 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 KusuenesaTenbHOCTh KIETKH 6 0 0 hitps://m.eds0o.ru/7f41c292
5 PazMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 0 1 Bu6moteka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 0 15 bubnmorexa LIOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuoreka [IOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubnmorexa LIOK
8 Peseparoe spews 1 1 0 https://m.edsoo.ru/7f41c292
9 PesepBHOe Bpemst 0 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
bubnunoreka LIOK
. IBOIOIMORHAT GuoNOrus 8 . https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U Pa3BUTHUE KU3HU HA 11 05 bubmuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbi 1 OKpyxarolIas cpesa S 1 https://m.edsoo.ru/7f4lcc74
4 Coo011ecTBa ¥ 9KOJIOTHYECKHE CUCTEMBI 10 ]k?tptlgsj,]'l;/(r)r:eelijasc])_gol'ﬁ/? fA1cc74
bubnuoreka [{OK
> Peseparioe Bpems 0 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 1 25

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No bPCO Jara DJIeKTPOHHbIE U (POBLIE
B Tema ypoka Koua-Bo o0pa3oBaTeJibHbIE
n/n al3 KM 6a/10B TEYIEIEL T pecypenr
bubmuoreka LIOK
1 Buosorus B cucteMe HayK https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertoapl NO3HAHUS KUBOU PUPOBL.
[paktrueckas padora Ne 1 «Mcnonb3oBanue Bubmorexa [[OK
2 Pa3IMYHBIX METOAOB IIPH U3yYEHUHN p 2 https://m.eds00.ru/863e6122
OnoIOrnuecKuX 00beKTOB». MaKkcuManbHbIN e '
oamn 2. TP
3 buonornueckue cucteMsl, IPOLECCHl U UX bubmuoreka LIOK
U3y4eHHe https://m.eds00.ru/863e6564
XUMHWYECKHUH cOCTaB KiIeTKU. Boma u
4 MUHepanbHbIe conn. 3aueT 1. «BBenenue. saueT 10 bubmmorexa [IOK
Buosorus kak Hayka». MakCUMaIbHBIN Oasut https://m.edso00.ru/863e674e
10
5 Benxu. CocraB u ctpoeHue 6enKoB E:tﬁ?;/ﬁiigoorﬁm 63e6b72
depMeHTH — OHOJIOTUYECKHE
karanuzaTopsl. Jlaboparopnas padota Ne 1 BuGnnotexa LOK
6 «M3yueHne KaTaTUTHIECKOH aKTUBHOCTH ap 2 https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMEpe aMUIIa3bl HITH — '
KaTtayasbl)». MakcuMallbHbIH Oaynt 2.
bubmuoreka IIOK
! YTaeBojeL. JIMHAEL https://m.eds00.ru/863e6870
Bbubmuorexa LIOK
8 Hyxnensosie incotst. ATO https://m.eds;}).ru/863e6d5c
Hctopus 1 MeToabl H3yueHHs KICTKH. } Bubmorexa [IOK
9 Krnerounas teopus. 3ader 2 «XuMuuecKuit 3a4ueT 10 httos://m.edsoo.ru/863e6e88
cocTaB KIETKH». MakcumanbHbId 6amt 10 2zl :
10 KreTka kak 11es10CTHAas )KHBasi CHCTEMa



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CtpoeHue 3yKapHOTHUECKON KIICTKH.
JlaboparopHas padora Ne 2 «M3ydyeHue

CTPOCHHMS KJIETOK PAaCTCHUM, )KHBOTHBIX bubmmorexa LIOK
11 rpHGOB 1 GakTepHii Mo MH;(pOCKOHOM ;{a ap 2 https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢
TOTOBBIX MHKPOTIpENapaTax U UX OIMUCAHUECH
Maxcumanbneiii 6ami 2.. TP
bubmmoreka [JOK
12 OOMeH BEIeCTB MIIK METa00IU3M https://m.e dS(])_E).ru 1863e766¢
bu6nmoreka IJOK
13 Potocuures. Xemocuntes https://m.eds00.ru/863e7¢98
N Bu6nuoreka IJOK
14 DuepreTiieckuii obven https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KJIeTKU. JleeHue KIeTKH.
Murto3. JlabopaTopHas pabota Ne 3
15 «HabmroneHne MuTO3a B KIIETKaX KOHIUKA p 5 bubnuoreka [IOK
KOpeIIIKa JyKa Ha FTOTOBBIX https://m.edso0.ru/863e7dc4
Mukponpenaparax». TP MakcumanbHbIH
Oam 2.
16 buocunres Oenka. Peakuns maTpuaHOTO bubmmorexa [IOK
CHHTE3a https://m.edso00.ru/863e796e
17 Tpancusamnus — 6mocuHTe3 Oenka. 3ader 3 sauer 10 Bu6nuoreka IJOK
«Metabonusmy». MakcumanbHbiii 6amt 10. https://m.edso0.ru/863e796e
18 HexkneTounsie popMbI )KU3HH — BUPYCHI bubmorexa LIOK
https://m.eds00.ru/863e7540
bubmuoreka IIOK
19 ®DopMbI pa3MHOXKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmoreka IIOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U Pa3BUTHE MOJOBBIX KIIETOK.
OmtonoTBopenue. JlabopaTopHas padora Ne
21 4 «I/Isl}llqeﬂnpe CTPOCHHUS Eonogmx I?J'IGTOK Ha his) 2 bubmmorexa LIOK
https://m.eds00.ru/863e81b6
TOTOBBIX MHKpOTIpENapaTaxy.
Maxkcumanbubiii 6amt 2. TP
22 WnauBunyansHOE pa3BUTHE OPraHU3MOB. 3a4ueT 10 bubmmoreka [JOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

3auer 4 «Pa3MHOXEHNE U pa3BUTHE
opranu3MoB». MakcumanbHbIi Oami 10.

https://m.edso0o.ru/863e8436

23 I'eHeTnka — Hayka 0 HACJICJICTBEHHOCTH H bubnuoreka [IOK
U3MEHYHBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJIC0BaHUS IPU3HAKOB. bubnuoreka [JOK
MOHOTHOPHIHOE CKpPEIUBAHNE https://m.edso0.ru/863e8878

o5 JurubpuaHoe ckpenuBaHne. 3aKoH bubmmoreka [JOK
HE3aBHCHMOTO HaCJIEIOBAHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOe HaclieIOBaHUE TPU3HAKOB.

JlaboparopHas padora Ne 5 «M3ydyeHue

2% Pe3yJIbTaTOB MOHOTHOPHIHOTO U I bubnuoreka [IOK
JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HIIBI p https://m.eds00.ru/863e8c60
Ha FOTOBBIX MUKPOIPEapaTaxy.

MaxkcuMalnbHbIi Oaint 2.

27 I'eneruka nona. HacinenoBanue npu3HaKoB, bubmuoreka LIOK
CLCTICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
MN3menuuBocTs. HenaciaencrsenHast
M3MEHYNBOCTh. JlJaboparopHas pabota Ne 6.

Nzydenne MoaupuKamoHHO’ bubmmorexa [IOK
28 ap .
M3MEHYHUBOCTH, TIOCTPOCHUE BAPHAIMOHHOTO https://m.edso0.ru/863e8efe
pslla ¥ BapHallMOHHON KPUBOW.
MakcumanbHBIH 0amT 2.
HacnencTeeHHas HK3MEHYMBOCTb.
JlabopartopHnas padora Ne 7. «AHanu3
29 M aIII)I/Iﬁ papofo@mnm Ha FOTOBBIX b} bubmorexa LIOK
o d . p https://m.edso0o.ru/863e8efe
MUKponpenaparax». MakCUMabHbIN 6amt
2.TP
30 I'eneTnka yemoBeka bubsmorexa LHOK
https://m.eds00.ru/863e8d78
PesepBHblii ypok. O000IIEHHE IO TEME
«HacneacTBeHHOCTh M UBMEHYMBOCTh

31 opranusmoBy. [Ipaktukym «Pemenne MPAaKTHKYM

OJICMCHTAPHBIX TCHCTUYCCKUX 3a1aqd».
MaxkcuMalnbHbIi 6aini 6.
32 Cenexius Kak HayKa v Iporecc bubnuroreka [IOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

33

34

Mertoapl U JOCTUKEHUS CENIEKIIUN PACTEHUI
U KUBOTHBIX. 3a4eT 5 «3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH W U3MEHYNBOCTH
OpraHu3MoB». MakcumanbHBIN Oam 10

3a4ecT

buoTexHomorus kaxk OTpaciib MMPpOU3BOJACTBA

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34

10

https://m.edso00.ru/863e9214

bubmuoreka LIOK
https://m.edsoo.ru/863e9214

bu6nmoreka IJOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336

11 KJIACC

No bPCO Nara DJIeKTPOHHbIE U (POBLIE
h Tema ypoka KoaunuecTBo o0pa3oBaTeJibHbIE
n/n A3 KM 6aJ10B HyHeHm pecypenl

1 DBOIONHS ¥ METOABI €€ H3YIeHHUS 1.1-1.2 Egg;%ﬁi%iﬁﬁﬁl%%ame

5 Uctopus pa3BuTHsl peacTaBieHuii 0o 13-1.4 Bubmuoreka LJOK
3BOJTIOIHH T https://m.eds00.ru/863e9570
MUKpO3BOITIOIMS.
Bun. Kpurepun Buga. Jlaboparopuas

3 pabora Ne 1 «CpaBHeHHE BUAOB 110 15 JIPNel 2 bubmorexa [IOK
MOPAOTOrHHECKOMY KDHTEPHION, https://m.edso0.ru/863e9cle
MaxkcuManbHbIH 6at 2

4 [Honynsauusa Kak 3eMeHTapHask eAUHULA 16-17 bubmmorexa [IOK
BHUA U 3BOJIIOLUH. T https://m.edso00.ru/863e99c6

5 JIBmokymime cuitbl (3ieMeHTapHbIe (PaKTOPHI) 18 bubmmorexa [IOK
3BOJIOIHH ' https://m.edsoo.ru/863e9da4

6 E;Zi?;;;;{{ LJ;I(ZIIO(T(?:IEKPII)(?;;O?;?;I\;I:II;) 1.9 [pakTukym 5 bubmorexa [IOK
MaKCHMATEHEL 6astt S https://m.eds00.ru/863e9ed0
PesynpTaThl 3BOIIONMHN: TPHCIIOCOOTICHHOCTh
OpPTaHU3MOB U BUI000pa30BaHuUeE.
JlaGoparopHas pabota Ne 2 «OnucaHue ) . Bubnunoreka [IOK

! MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé 1.10-1.11 JIPNe2 2 https://m.edso00.ru/863e9fde
OTHOCHUTEJILHOTO XapaKTepay.
MaxkcumanbHbIH Oat 2
3auet Nel <<MH§p03BOJ‘IIOLIH$I» Bubnnorexa LOK

8 Maxcumansasii 0ami 10. 3aIIUCH 3auer Nel 10 ]

https://m.edso00.ru/863e9cle

HamnpaBneHust 1 IyTH MaKpO3BOJIIOLIMH
Heo6patnuMocTh 3BOITIOIHH
I'pynmoBoii yueOHBI MUHU-TIPOEKT

9 «/lokazatenbctBa 3BoMtoMU. CoXpaHeHue 1.12-1.13 HI; ;eggp()Ha 5

MHOT000pa3us BU0B» MakcuMabHbIN Oat
5



https://m.edsoo.ru/863ea20e
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https://m.edsoo.ru/863e99c6
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WcTopus xu3Hu Ha 3emiie 1 METONbI €€

10 1.14
W3Yy4CHUS
11 Jucnyt «'UIoTe3sl NPOUCXOKIACHUS JKU3HU 115 Ycrablit 2 Bubmuorexa LJOK
Ha 3emire» MakcuMaabHbIH 6aimt 2 ' OTBET https://m.edsoo.ru/863ea5a6
['pymnmoBoii yueOHBIH MUHHA-TIPOSKT TpoexT (Ha Bubmorexa [[OK
12 PasBurre xu3Hu Ha 3eMJIe 110 3paM H 1.16 5 )
BBIOOD) https://m.edsoo.ru/863ea6be
neprogaM (OOHYCHBIE OaJlIbI)
OCHOBHBIC 3TaITbI 3BOJIIONUN PACTHTEIEHOTO
13| Nl disysonme roxommensns common | samcn P 2 Bumotera LIOK
- 4 https://m.edsoo.ru/863ea8bc
pacTeHH U JKUBOTHBIX B KOJUIEKIIHSIX)
MakcumanbHbIi 6amt 2
CoBpeMeHHas crcTeMa OPraHuIecKoro Mupa
14 3audet No2 «MakpOodBOJIOIUS 3aIUCH 3auer No2 10 BH6JI,HOTeKa HOK
. https://m.edsoo.ru/863ea48e
MakcumanpHbIN 0amt 2
bubmuoreka LIOK
15 OBOJTIOIMS YeJIOBEKA (aHTPOIIOTEHE3) 1.19 hitps://m.eds00.ru/863eac2c
Bu6nmoreka IJOK
16 JBwxkyime cuitbl ((hakTophl) aHTPOTIOTCHE3a https://m.eds00.ru/863ead44
['pymmoBoii yaeOHBIN MUHHA-TIPOEKT TpoexT (a
17 OCHOBHBIE CTAUHU IBOJIOINH YEIOBEKA. 5
N BEIOOD)
MakcumanbHbIH 0amt 5
I'pynmoBoii yueOHbI MHHU-TIPOEKT
18 YenoBeueckue pachl U MPUPOAHbBIE 1.20 [IpoexT (Ha 5 Bbubnuorexa LIOK
aJlanTalyy YejloBeka. MakCcUMasbHbBINA 0asul ' BBIOOD) https://m.edsoo.ru/863eaea?
5
PesepBHblii ypok. O000IICHHE TIO TEME
19 «BO3HMKHOBEHHUE M Pa3BUTHE KU3HU Ha auer No3 10
3emuey. 3aueT Ne3 «AHTpOIIOTEHE3Y.
MakcumanbHbi 6ait 10
20 OKoJorus Kak Hayka 2.1
Bu6nmoreka IJOK
21 Cpenpl 00MTaHUSA U IKOJIOrHYecKue pakTopbl https://m.eds00.ru/863eafec
29 Abuotnyeckue (akropsl. JlaboparopHas 29 TIPNe3 2 bubnmnorexa [JOK

pabota Ne 3. «Mopddosioruueckue

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

O0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT
obuTaHuss»y. MakcuMabHbIi 6asn 2
JlabopaTtopHas pabota Ne 4. «BnusHue cBera
Ha POCT M PA3BHTHUE YSPEHKOB KOJIEYCa»

bu6nmoreka IJOK
23 bromiieciie GaxTopu 23 https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomynsuu. [IpakTuyeckas padora Ne 2
24 «[Toxcuér IUIOTHOCTH TOMYJIALYH PasHEIX sarmen TTpaxTiiym 5
BunoB pactennin» (IIpaktukym No2
«buotnyeckue pakTopb» MakcUMaIbHBIH
Oamn 5)
bubmuoreka LIOK
25 Coo0bmecTBa OpraHu3MOB — OHOIIEHO3 2.4 hitps://m.eds00.ru/863eb46a
Bu6nuoreka IJOK
26 JKOJIOTUYECKUE CUCTEMBI (SKOCHCTEMBI) 2.5 hitps://m.edsoo.ru/863eb46a
21 Dronormacenue mpain. Coofiersa Sanucn bubmorera LIOK
’ 2.6 https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
28 [IpupoaHbIe 3KOCUCTEMBI
AHTPOIIOTEHHBIE YKOCUCTEMBI
29 [paxTukym Ne3 «CpaBHEHHE €CTECTBEHHBIX TpaxTuKyMm 5
Y HCKYCCTBEHHBIX 9KOCHUCTEM.
MaxkcuManbHbIH Oamt 5
3auet No4 «OCHOBBI SKOJIOTUIY.
Makcumanbsblii 6am 10. bubmuoreka IIOK
30 buocdepa — riodanbpHas SKocucTeMa 28 Sauer Ned 10 https://m.edsoo.ru/863ebb5e
3emiu
Bu6nmoreka IJOK
31 3aKOHOMEPHOCTH CYyIECTBOBaHUs Onochepsl 2.9 https://m.eds00.ru/863ebd16
YenoseuecTBo B Ouochepe 3emin
32 I'pyrnmoBoii yueOHbII MHHU-TIPOEKT (110 2.10 [Ipoekt 5
KeJaHui0). MakcuManbHbIN 0amt 5
33 CocyniecTBOBaHUE NPUPOABI U YETOBEYECTBA 2.11-2.12 bubmorexa IOK

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



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

PesepBHbIii ypok. O000IICHHE TEMBI
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«Coo011ecTBa M IKOJIOTHUECKUE CUCTEMbDY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 11 knace/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo
«IIpocBenienue»

buonorus, 10 knacc / [Taceunuk B.B., Kamenckuit A.A., Pyomios A.M. u

npyrue /Ilon pen. [laceunuka B.B.

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-

klass-metodicheskoe-posobie/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
https://edsoo.ru/

https://myschool.edu.ru/?ysclid=Im33x6wces916069900



https://myschool.edu.ru/?ysclid=lm33x6wces916069900

CraproBas (@marHocrudeckasi) padora ais odydaommxcs 10 kiacca mo o6uossorun

Pabora npennaznaveHa Juist MPOBEACHUS BXOAHOM TuarHocTuku odyvaromuxes 10 kinacca B

no npenmery «buonorus. Kogudukarop u cnenudukanus paboTsl IpeACTaBICHbl Ha caiiTe
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-6

1 Ha PHUCYHKE 0T06pa)l(eHbl HU3MEHEHHS, I[Ipou30IIeqIIHE C pacTeéHUEM B XO[A€
SKCIIEpUMEHTA 110 €ro INEPEeEMEIICHHIO U3 X0JIOAHOI'O ITIOMEIICHUS B TEIIOE.

Kakoe OBHILEE cBoHCTBO KHMBBIX CHCTEM MJUIIOCTPUPYET JIaHHBIN OIBIT?

H3 BTOPOT'O c*ro.nﬁua.

OPI"TAHHM3MBEI

A) cepas xaba

b) TpYTOBHK OKalMIEHHBIH
B) ay0 uepemryarslii

I') XonepHblii BHOpHOH

2 YcTaHOBHTE COOTBETCTBHE MCHKAY OpraHH3MaMH H LdpCTBaAMH JKHBOM [IpHpPOAbL:
K KaXOoMy 3JIEMEHTY IIEpBOIO CTOJ'I.6].[EI, no,uﬁepﬂre COOTBBTCTB}'IOLU,HH JNEeMEHT

[TAPCTBA
baxrepun
['pubsr
JKuBoTHBIE
Pactenus

3anumuTe B Tab/nIy BeIOpaHHbIe HU(PEI 0] COOTBETCTBYIOMIMMYU OyKBaMH.

A

b

B

I

OTtBeT:

3 VYeraHoBUTE

uHp.

1) orpax BopoGeuHooGpasHbie

MMoCJICHOBATCIIEHOCTE

2) pox BopoHsl

3) Bua Cepas BopoHa
4) xnacc [Ttuier
5) tun Xop/oBbie

OTBCT:“““

CHCTCMATHYCCKHX TaKCOHOB, Ha4HHaA
¢ HauOoJbllIero. 3anuIlIuTE B Taﬁnuuy COOTBETCTBYIOLIYIO IMOCIEIOBATEILHOCTD


https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-6

W3yuure rpadyk 3aBHCHMOCTH CKOPOCTH OJHOI M3 (hepMeHTATHBHBIX peaKLHi
B XOJIOJJHOKPOBHOM OpraHu3Me OT TeMIepaTypbl (110 OCH X OTJIO¥kKeHa
Temrneparypa opranuszma (°C), a 10 ocH y — OTHOCHTEJIbHAs CKOPOCTh XHMUYECKOH

peakuuu (yci. ef.)).
¥

30 7N
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Kakue /aBa M3 nNpHUBEIEHHBIX HH)XKE OINMCAHMH XapaKTepu3yloT [JaHHYIO
3aBUCHUMOCTb B YKa3aHHOM JlHana3oHe Temieparyp?

CkopocTb (hepMEHTaTHBHOH peakKlUU B XOJIOIHOKPOBHOM OpraHHU3Me

1) ¢ mnoBbllleHHEM TeMIeparypbl pe3KO CHHMKAeTCs, JOCTHras CBOEro
MHHHUMAJILHOI'O 3Ha4YeHHs], [10CIIe Yero Bo3pacraeT

2) c NOBbILIEHHEM TeMIlepaTypbl HElPEPbIBHO ME/JICHHO PacTET

3) uMeeT MUHHMAalbHOE 3HaYeHHe B HHTepBane 31-33 °C

4) ¢ NOBbIIEHHEM TeMIlEpaTyphl PacTéT, JIOCTHUTasi CBOEr0 MaKCHMAlIbHOTO
3HAYEHHS, T10CIIE Yer0 CHHKAETCS

5) nocturaer MakcMMyMa IpH TeMieparype B npejenax 37-39 °C

OreerT:

Pacnonoxxure B NpaBUILHOM MOPSI/IKE MYHKThl MHCTPYKLIMH [0 NpOpaliuBaHUIO

CeMSH OryploB. 3aluiiuTe HUPPbI, KOTOPIMH 0003HA4YEHbI ITYHKTBl HHCTPYKIHH,

B [1paBHJIbHOM I10CJI€/10BATE/IbHOCTH B TabiIuLLy.

1) Ha Bnaxkuyio ¢punbrpoBasibHyto Oymary nosoxure 10 ceMsiH orypuos.

2) 3akpoiiTe TapeiKy NOJH3TUICHOBO# IIEHKOM.

3) Cwmounte GpuibTpoBalibHYI OyMary BOJOH U cleuTe, YTOObI BO BpeMsi OIIbITa
OHa ObLIa [IOCTOSHHO BJIAXKHOIA.

4) Uepes HeckoabKO JHell obcneayiTe ceMeHa, pe3y/ibTaThl 3aHECUTE B THEBHUK
HaOJI10/IeHHIA.

5) BosbMmute Tapelky H ylIOKHTE Ha e€ JHO cyXyr GHIbTpOBalIbHYIO OyMmary.

6) IlocraBbTe 3aKpBITYIO TApEJKy B TEILIOE MECTO.

Otser:




Kakoii ¢wusnonornueckuil nokaszareiab H3MEpsAOT ¢ IOMoIIbl0 Ipubopa,
n300pak€HHOro Ha pucyHke?

7"’3

1) BJIQXKHOCTb KOXH
2) YPOBEHb IVIFOKO3bl B KPOBH

3) HachllIEHUE KPOBU KHCIIOPOIOM
4) IUIOTHOCTb HOI'TEBOM IJIACTHHBI

OTtBerT: D

M3BecTHO, 4TO mbIpei MOJ3Y4YHii — MHOIOJIETHEE COPHOE pacTEHHE C XOPOLIO
Pa3BUTBIM KOPHEBHILIEM.
Ucnonb3yss 3TH cBeleHMs, BbIOEpHTE H3 NPUBEJAEHHOIO HHXKE CIIHCKa TpH
YTBEPAKACHHS, OTHOCALIMXCS K ONMCAaHHIO AAHHBIX IPU3HAKOB 3TOI0 PacTEHMI.
3anuiute B TabaULy UH(PbL, COOTBETCTBYIOLIHE BLIOPAHHBIM OTBETAM.

1) 2T0 JHKOPACTyLIEE pACTEHHE oOHTaeT Ha 3EMIIAX, HCITOJIB3YEMBIX B Ka4€CTBE

CeNIbCKOX0358HCTBEHHBIX YIO/IHI.

2) IlntaTennpHble BellecTBa Y HObIpEd OTKIAAbIBAKOTCA B XOpOULIO pa3BHTLIC
MMoA3€EMHBIE moberu.

3) ®parmMeHTbl KOPHEBHIIA IbIpesi HE OTMHPAIOT B MOYBE B TEUCHHE [BYX-TPEX

JIET.

4) PacteHue CIIyKHT KOPMOM JUlsl IOMAIIHET0 CKOTa.
5) Pacrenue oTHOCST K ceMeiicTBY 3nakoBbie (MSTIHKOBEIE).

6) CoOK CBeKHX JIHCThEB B HapD,ﬂ,[—lDfI MEJHIIHHE HCIIOIb3YHOT I JICHCHHA

IIpOCTYIbL, 6p0HXHTa H IMIHEBMOHHH.

OrTserT:

Mex/ly MO3UIMAMH [1EPBOr0 M BTOPOro CTOJOLOB NPHBEJEHHONH HMXKe TadIuUIbI
UMeeTcs olpejielI€HHas CBA3b.

CTpyKTYypa KIeTKH Ipouece
Arnmnapar ['onbxku Y1akoBKa U COPTHPOBKA MOJIEKYII
Cunresz ATD

Kakoit TepMuH ciieJlyeT BOUCaTh HA MECTO NPOMYycKa B 3Toi Tabnuie?
1) nu3ocoma

2) BaKyoIb

3) MUTOXOHAPHS

4) KJIeTOYHBIIl LIeHTp

OrtBerT:
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Uro xapaKTepHO /Ui IOKPbITOCEMEHHBIX pacTeHHH? Bribepure Tpu BepHbIX
OTBeTa M 3alHIIMTE B TaOIHUIY IUQPBL, N0]] KOTOPLIMU OHH YKa3aHHbI.

1) Hpchocoﬁ.HEHﬂa K pa3HbIM BHJaM OIILIEHH
2) pasMHOXKEHHE CIIopaMH

3) JBOMHOE OILUIOJOTBOPEHHE

4) HalIM4He PU3OUIIOB

5) HalW4He LBETKOB H IJIO/IOB

6) BHEIIHEE OILIOOTBOPEHHE

OTBer:

BeraBbre B Teker «Pa3smMHOXKEHME OPraHM3MOB» IPOIYIIECHHBIE 3JIEMEHTHI M3
Mpe/sIoKeHHOro MepeyvHs, WHCHoJb3ys st 3Toro uudposble obo3HAYEHUS.
3anuumMte B TEKCT LMGPbl BBIOpaHHBIX OTBETOB, a 3aTeM MOJTYYHBIIYIOCH
I0CJIeI0BaTe/IbHOCTE LIH(P (110 TEKCTY) BIMLIMTE B IIPUBEIEHHYIO HUKE TaOIHLLy.

PASMHOXXEHHUE OPTAHU3MOB

B npupone cymiectByer JiBa crnocoba  pa3MHOMKEHHS: (A)
PI (B). IlepBbiit crnocod cesizan c (B), mpoucxomsimum
B pe3ylbTaTe CIHSHHUS MYKCKHX M IKEHCKUX (T'). Buonoruueckum

3Ha4Y€HHEM BTOpOro c¢ nocoda SIBISETCH COXpaHEHHE BCE i1 HacleICTBEHHOI
l‘IHlbOp MallHH{ MaTEepHHCKOI'0 OpraiiiMa y IIOTOMKOB.

CHHCOK 3JIEMEHTOB:
1) xioHUpoBaHHE
2) muto3

3) nonosoe

4) nouykoBaHuE

5) Gecnonoe

6) omIoA0TBOPEHHE
7) cnopa

8) ramera

A|B|B|T

OTeeT:
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YCTaHOBUTE COOTBETCTBUE MeX Iy IIpH3HAaKaMH H KjlaccaMHd KHBOTHBIX:
K Ka)JIOMYy 3JIEMEHTY IIEpBOIro CTOJI6]_IE. HO,ﬂﬁepHTe COOTBeTCTByI'OLLI,Hﬁ JIEMECHT M3
BTOpoOro CTDJ]G-L[H..

I[MTPU3HAKH KJIACCbI
A) V yactu npejactaBuTelicii B pa3BUTHH HMEETCS 1) 1
CTa/ st KYKOJIKH. 2)

b) Tloxarssitoiee GONBIIMHCTBO Mpe/iCTABUTENEH —
XMIHUKH.

B) Teno *HUBOTHBIX COCTOUT U3 I'OJIOBBL, IPYH
1 Oprolka.

I') JKupoTHsble, Kak NpaBuiio, NOIJIOLAIOT TOJIBKO
KHJKYIO TIHIITY.

J1) JKuBOTHBIE HMEIOT YeThIpe Mapbl XOAN/IbHbIX HOT.

E) Ha ronoBe >KMBOTHBIX pacrojararoTcs MpocThIC
H CJIOXHBIEC I'J1a3a.

3anumure B TabauIly BolOpaHHbIE [U(PEI 1101 COOTBETCTBYIOMMMHI OYKBaMH.

A|B[B[T[O]E

OrtBert:

Bepub! 11 ciejytonue cyxaeHus o rpubax?

A. Cpenu rpuboB BCTpeuyaroTCsl Kak OJHOKJIETOYHBbIE, TAK H MHOTIOKJIETOYHBIE
OpraHU3MBbl.

b. I'puObI NuTa0TCs TOJNLKO FOTOBBIMH OPraHHYeCKHUMH BellleCTBaAMH.

1) BepHO TOJIBKO A

2) BepHo TOJIBKO b

3) BepHbI 00a CYKIEHHUS
4) oba cyx/iIeH!s HeBEPHBbI

Ortger: ’_‘



ITox xakuM HOMEpOM M300paXkEH rOJIOBHONH MO3I YeoBeka?

3)

4)

OpUTPOLMTEI MOIYT I[EPEHOCHTb KHCJIOPOJ M YIVIEKUCIBIA ras, Tak Kak B HX

16

nuToIliasMe COACPAKHUTCH

1) uHCYIHH
2) remoriobuH
3) XxojectepuH

4) ¢ubpun

OrtBeT: D

Beibepure Tpu BepHO 0003HaueHHbIE IIOJNMCH K PHCYHKY, Ha KOTOPOM
n300pakeHO CTpOeHHUE CKelleTa pyKH 4elloBeka. 3anummre B Tabiauiy uudpsl, nojg
KOTOPbIMH OHHU YKa3aHbI.

1) JsyueBas KOCThb

2) JOKTeBas KOCTb

3) ManoGepiioBast KOCTb
4) KOCTb IpeAruieybs
5) winouunna

6) Jonarka

OtBeT:



17 | DBribepure Tpu BepHBIX OTBETA U 3alMIIUTE B TAOIHLLY LH(PEL, 101 KOTOPLIMH OHH

yKa3aHbl.
Yrto xapakTepHO JUIsl 'YMOpaJbHOM peryisiuun?

1) curnan nepeaaércs yepes kHJKHE cpe/ibl OpraHusMa

2) BKIIOYAETCs MEUICHHO H JEHCTBYET J0JI0

3) CHUTHAJIOM SBJISETCS HEPBHBIA UMITYJIBC

4) CHUTHAIIOM SBJISIETCS XUMUYECKOE BEIIECTBO

5) curHai pacnpocTpaHseTcs o pedaeKTOpHbIM Jyram

6) peryJsius BKIo4aeTces ObICTPO U IeHcTBYeT KOPOTKOe BpeMs

Ortsert:

18 YcTaHOBUTE COOTBETCTBHE MENXKAY XapaKTepHCTHKaAMH H OTAC/IaMH KHIIEYHHKa:

K KaxJOMYy 3JIEMCHTY IICpBOIO CTOJI6].I|':1 HO,II6€]JHT€ COOTBCTCTBYEOU.IHITI AJIEMECHT H3
BTOpoOIo CTOJ]GL[EI.

XAPAKTEPUCTUKH OTJAEJIbI KUIITEYHUKA
A) 3aBepleHHE NepeBapHBaHUs OElIKOB, 1) TouCThIH
YIJIEBOJIOB H JIHITHIOB 2) TOHKHH
b) BcachlBaHHE OPraHMYeCKHX BEIIECTB B KPOBb
u mumdy

B) conepxaHHe BOPCHHOK
F) paciierieHHe KileT4aTkH
ﬂ) cbopmupcmaﬂue KaJIOBbIX Macc

3anumunTe B TaOIULY BhIOpaHHBIC HUQPEI 101 COOTBETCTBYIOIUMH OYKBAMHU.

A[B[B|T [

OrtsBerT:

H3yyume ¢hpazmenm 3IKkocucmemsl Jeca, NPeOCMABIEHHbII HA cXeMe,
u gvinoanume 3a0anus 19-21.

CuHuya

ficTped_ % i \

/

BVIpHCTeI'Ib
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PacTtutenuHbiV onag

KycTapHuKu, TpaBbi
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BblﬁepHTe H3 ﬂpl‘IBe}IéHHOl'D HHMKE CITHCKa TPH XapaKTEPHCTHKH, KOTOPLIE MOXKHO
HCIOJIbB30BaTh A4 IKOJIOTHYECKOr0 OMHCAHHA CBHPHCTE/IH.
CHHcOK XapaKTepHCTHK:

1) mpomyueHt

2) JIMCTOBOM BPEAUTENb

3) MHIIEBOH KOHKYPEHT CHHHUIIBI

4) KOHCYMEHT IIEpBOIO H BTOPOTO IOPS/IKOB

5) KOHCYMEHT TPEThero nopsiaka

6) CcIocoOCTBYET pacnpOCTPAHEHHUIO IJIOI0B H CeMSH

3anuiure B Tab/HIly HOMepa BbIOpaHHBIX XapaKTepHCTHK.

OrtBert:

CocraBbTe MUIIEBYHO LIEINb H3 ‘-leTpréX OpraHM3MoOB, B KOTOPYH) BXOJHT MbIIIb.
B orBere 3anuiuuTe COOTBETCTBYHOIIYH II0CIEN0BaATECIILHOCTD Gyl{B, KOTOPBIMH
0003HaYECHBI OpraHH3Mbl Ha CXCME. I_[enb Ha4HHTE C I[TPOAYIICHTA.

L. -
- - _’

OrtBert:

HpOﬁH&HHBprﬁTB OHOTHYECKHE OTHOIIEHHUS MEXKIY OpraHH3MaMH 3KOCHCTEMBI
OMMYIIKH JIECA. Kak H3MeHHUTCS YHCIIEHHOCTb JATYHIEK W JIMCHIL, €CJIH B TEYEHHE
HECKOJIBKHX JIET Haﬁﬂlo,ﬂaﬂOCb YBEIIHYEHHUE YHCIIEHHOCTH MbIlLei?

L[J]H KFDK‘IIOﬁ BCIIHYHHBI OIIpEOCIIMTC COOTBCTCTBYHOLIH i XdpaKTep H3MCHCHHAA:

1) yBenuuuTest
2) YMEHBILIHTCS
3) He U3MEHHUTCS

Banumute B Tabnuily BbiOpaHHble HUQPBl A0 Kakaond BenuduHbl. [{udpsr
B OTBETE MOT'YT HOBTOPSTHCH.

Yuc1eHHOCTD JIATYHICK YucineHHOCTh JIHCHIL

Paccmorpure pucyHok ¢ msobpaxenuem mosunocka. K kakoMy kiaccy OTHOCAT
sroro Mosuntocka? C Kakoi 1e/bl0 MOJUIIOCKOB 3TOro Kjacca IOJCEIsoT
B aKBapHyMbI € pbl0aMu U pacTeHUsIMU?
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YuéHble U3y4aln BIMsHHE OaKTepHii, NOpakaloHX KICTKH [1e4eHH, Ha pa3BHUTHE
renatiTa y Mblieid. OfHOH rpynmne Mbliied JaBajld ¢ €/10H KHBYIO KYJIbTYpPY
Oaxrepuii, a Ipyroi — KOHTPOJILHOH — faBaji ey ¢ OaKTepUsIMH, IpeIBAPUTEIBHO
YOMTBIMH KHIISiYeHUEM. BbIACHHIOCH, YTO KOJIMYECTBO M3MEHEHHBIX KIETOK
B IIEYEHH CTAHOBHTCS O4YeHb OOJBIIMM IIpH 3apa)KeHUHM JKUBBIMH OaKTepHsIMH,
HO HE MEHSIeTCs Y MbILIEH, 110/1y4aBIInX YOUTYIO KyIbTYpY.

Kakoif BbIBOJ MOXXHO clenaTh M3 3Toro HccienoBaHua? OObsCHUTE, MOYEMY
B KayecTBe KOHTPOJsSl MCHOJIb30BaJMCh YOMTBIE KUIISlYeHHeM OaKTepHH,
a He [IPOCTO Boja.

Ipouumaiime mexcm u gvtnoinume 3adanue 24.

24

JIMCTOIA/L

B ycioBusx ymepeHHOro KiuMMmaTa OCeHbIO MHOIMM pacTEHHSM HE XBaTaeT
BoJbl. MHTEHCHBHOCTb MOIJIOIIEHHS BOJbI H3 I10YBbl KOPHAMH CYILECTBEHHO
CHIKAETCS, B TO BpeMs KakK MCIIapeHHe C IIOBEPXHOCTH JIUCThEB IPAKTHYECKH He
usMmensiercs. CleioBaTeibHO, [10TEpsl BOJbl paCTEHHEM IIPEBbILLIAET MOCTYILIEHHE
BoJbl B Hero. Ecim Obl lepeBbs U KyCTapHHKH He cOpachiBalM JIMCTBY, OHH Obl
3achIXallu.

Hpyroii mnpuuMHOH  cOpachblBaHHSI JHCTBEB  SBSIETCA  3allMTa  OT
MEXaHMYeCKUX MOBpexJIeHHH. BeposaTHOCTh Mo/lIOMOK BeTBEe B 3MMHHH IEPHO]
BO3pacTaeT M3-3a MacChl HAJIMIAOLIEr0 Ha BETBH CHera.

YcTaHOB/IEHO, YTO JIMCTOMNAJ] OYMILAET pacTeHHss OT BPEJHBIX BELIECTB.
JIucThs oceHblO cojlepKaT MHHEpPaIbHBIX BelllecTB HAMHOIO 0ollblile, YeM BECHOIH
u netoM. To ecTb IpH MOJArOTOBKE K JIMCTONALy HEHYKHblE pacTeHHIO BellecTBa
HnepeMellalTcs B JUCThA, a HYXKHbIe BellleCTBa [IepeMellaloTcs U3 HHX B JIpyrue
opranbl (crebsm ¥ kopHu). OnaBias JIMCTBA, HAaXO/SICh Ha 3eMie, NPHHOCHT
[0JIb3Y pacTEeHHIO: 3alllHIllaeT KOPHH H CeMeHa OT IIpPOMep3aHHs, IHTaeT IPyHT
OpraHM4eCKMMH H MUHEPAJIbHBIMH BELECTBAMH.

Cpoku ce30HHOro JMCTOllajla B pasHbIX IIMpoTax pasHble. Ha mmpote
cpenHeii nosnockl Poccuu mpoliecc akTHBHOTO cOpachlBaHUS JIHCThEB PACTEHUSIMHU
HauyMHaeTcs BO BTOPOH IIOJOBHHE CEHTSOps M 3aBepliaeTcss B OCHOBHOM
K cepeiuHe okTA0ps. MHTepecHo, 4To y pacTeHMii, Nnpou3pacTaroluX BOIH3H
YIMYHBIX (poHapeH, THCTOoNal HAYMHASTCS HECKOJILKO IT03Ke.

HCHDJ’I]:BYH colep:xaHHE TCEKCTa ((.]]HCTOHB.,H)) H 3HAaHHA H3 HIKOJIBHOI'0 Kypca
GHOHOFHH, OTBETHTC Ha CIICAYHOIIHE BOIIPOCHL.

1. Kak m3mensiercs GanaHc mocTynarollell B pacTeHHE M HCIIapsIOLIecs depes
JIUCThS BO/Ibl C HACTYILUIEHHEM OCEHH?

2. Kakyto noib3y HpHHOCAT oONaBlIMe JMCThA pacteHuo? [IpuBeaure ojnuH
IIpUMeED.

3. Iloyuemy cMeHa JIMCTbEB Y TPONHUYECKUX JIEPEBLEB MPOHCXOUT MOCTEHEHHO
U Y HMX HeT Oe3nucTHOro nepuoja?
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[Tonb3ysich Tabauie 1 «CpaBHUTENbHBIH COCTaB IUIa3Mbl KPOBH, MEPBHYHOI
M BTOPMYHOH MOYM OpraHu3Ma 4eJlOoBeKa», a TakiKe MCIOJIb3ys 3HaHUA U3 Kypca
OHOIIOrHH, OTBEThTE Ha CIIEYOL1E BOIPOCHI.

Tabmuya 1

CpaBHHTE/ILHBII COCTAB ILVIA3MbI KPOBH, NEPBHYHOI H BTOPHYHOI MOUH
opraHu3ma 4dejoBexa (B %)

CocraBHbie

Ilnazma kpoBH

IlepBuunas moua

Bropuunan mo4a

BellecTBa
benku, ;kupsl, 7-9 OTCcyTCTBYIOT OTCyTCTBYIOT
TITHKOTEH
['mrokoza 0,1 0,1 OtcyreTByeT
Harpuii 0.3 0.3 0.4
(B cocTage coeii)
Xinop 0,37 0,37 0,7
(B cocTaBe coei)
Kanuit 0,02 0,02 0,15
(B cocTage coieit)
MoueBHHa 0,03 0,03 2,0
MoueBas Kuciiora 0,004 0,004 0,05

1) KonuenTpaius kakoro BeliecTsa IpakTHUYeCKH OCTAa&TCsl HeH3MEHHOI 110 Mepe
npeBpallieHus I1a3Mbl KPOBH BO BTOPHYHYIO MOYY?
2) Kakoe BeliectBO M I04€MYy OTCYTCTBYET B COCTaBe BTOPHYHOH MOHYH
M0 CPAaBHEHHIO C IEPBUYHOI?

Kpurtepun onenuBanns

3aganue | MakcuMaJbHBII 3aganue | MakcuMaJIbHbII
oasL 0aJuI
1 1 14 1
2 1 15 1
3 2 16 2
4 2 17 2
5 2 18 2
6 1 19 2
7 2 20 1
8 1 21 2
9 2 22 2
10 2 23 2
11 2 24 3
12 1 25 3
Cymma 6amioB «2» «3» «» «5»
Otmetka 0-12 13-25 26-37 38-42




HTorosasi KOHTPOJILHAsA pad0Ta 10 OKOHYAHUM M3Yy4eHHsI Kypca 10 kiacca.
PaboTta cocrouT u3 3 yactei, BKiIrodaeT B ce0s 20 3amaHuii.

Yacts XapakTepUCTHUKA 3aJaHUN MakcumanbHoe
KOJIMYECTBO
6amioB
Yacrs 1 15 3agaHuii 6a30BOTO YPOBHS CJIOKHOCTH ¢ BbIOOpoM | 15
OJTHOTO BEPHOT'O OTBETA U3 YETHIPEX.
Yacts 2 16 3amanme — Ha  yMEHHME  HPOBOJHTH | 6
MHO>KECTBEHHBII BBHIOOD.
17 3amanme — Ha yMEHHE YCTAaHABJIMBATh
COOTBETCTBHE.
18 3amanme — Ha  yMEHHE  ONPEIEITH
MOCIIE0BATEIHHOCT  OMOJOTMYECKHX IPOLIECCOB,
SIBJICHUU.
OTu 3aaHKsl TOBBIIIEHHOTO YPOBHS CIOXHOCTH.
Yacts 3 2 3a/1aHus C Pa3BEPHYTHIM OTBETOM. DTH 33/1aHUS 4
MOBBILICHHOTO YPOBHS CJIIOKHOCTH. | eHeTHueckas 3
3amaya — 3 Oajuia

[TpaBuiibHOE BBIIIOJHEHUE KaKI0ro W3 3agaHuil 1-15 onenuBaercs 1 Gamnom, mpaBUIBHOE
BBITIOJIHEHHE KKJ0TO U3 3aanuil 16-18 onennBaeTcs 2 6aysiaMu, MpaBUIIBHOE BBHIMIOJHEHUE
KaxJ10ro u3 3amanuii 19-20 onenuBaercs 2 Oamwtamu. MakcuMasbHbIN 0ajul 3a BBIMOJHEHUE
paboTsl paBeH 28 6amtam. Obmiee BpeMs mpoBeeHus padoTel 40 MUHYT.

IIpounraiite 3aganus. s Ka:kIoro 3agaHusi HAWAUTe U 3aNUIINTE TOJbKO
OJMH NPABWJIbHBII OTBeT.
1. IIpn ckpeumBaHUU JOMUHAHTHBIX M PELECCUBHBIX 0COOEW MepBoe T'MOpHUIHOE MOKOJIEHHE
eanHooOpa3Ho. Yem 310 00ObscHsETCS?
1) Bce 0coOM UMEIOT OJIMHAKOBBIM T€HOTHIT;
2) Bce 0cOOM UMEIOT OJMHAKOBBIN (DEHOTHIT;
3) Bce 0cOOM UMEIOT CXOACTBO C OJJTHUM U3 POJUTENEH;
4) Bce 0COOM KUBYT B OJMHAKOBBIX YCIOBUSIX.
2. I'maBHBII IPU3HAK )KUBOTO
1) aBmKeHue; 2) yBeNIUYEHHE MACCHI, 3) oOMeH BeIIecTs;
4) pacniaji Ha MOJIEKYJIBI.
3. B npoGupke ¢ pacTBOpoM Xjopoduiia GOTOCHHTE3 HE MPOUCXOANT, TaK KaK Ul ITOrO
nporecca Heooxo UM Habop (HepMEHTOB, PACHIOJIOKEHHBIX Ha
1) KprcTax MUTOXOH/IPHIA; 2) rpaHax XJOpOILJIacTOB;
3) 3HJOIUIa3MaTHYECKOH CceTH; 4) mu1azMaTH4ecKoi MemOpaHe.
4. UndopmaninoHHYIO0 (PYHKIIHIO B KJIETKE BBITOJIHSIOT
1) 6enku;  2) munuasl;  3) yIJIeBOJBI 4) HyKJIEUHOBBIE KHCIIOTHI.
5. IIpyu reHOMHBIX MYTaLUSIX TPOUCXOASAT U3MEHEHHUS
1) yrcna XpoMOCOM B F€HOTHUIIE 0COOH;
2) CTPYKTYPHI SIIEPHBIX XPOMOCOM;
3) coueranus HykiIeoTH10B B Mosiekyine JIHK;
4) MexaHn3Ma KpOCCHHTOBepa B mpodasze Meriosa.
6. Kakoe u3 nepeuncieHHbIX 3a00JI€eBaHU YeJIOBEKa BbI3BAHO HEKJIETOUYHBIMU (pOpMaMu KU3HU?

1) CITUM; 2) tyGepkynes; 3) nuseHTepus; 4) xonepa.
7. Kakas Hayka u3y4aeT BIMSHUE 3arpS3HEHUN HAa OKPYKAIOIIYIO cpeay?
1) anaromus; 2) reHeTuKa; 3) 6oTaHmKa; 4) sKoJIoTHS.

8. PacreHue moryomaer M3 OKpYXarolled cpelbl BOAY M YIVIEKUCIBIM ra3, KOTOpbIE B
nporiecce GOTOCHHTE3a UCIIOIB3YIOTCS B KAUECTBE

1) kaTanu3aTOPOB XUMUYECKUX PEAKLIUII;

2) KOHEUHBIX MPOAYKTOB JIbIXaHMUS;



3) UCXOMHBIX MPOAYKTOB OOMEHA;
4) UICTOYHUKOB SHEPIHH.
9. OOMeEH BeIecTB MKy KICTKON U OKPYXKAIOIIEH CPeIon PeryupyeTcs

1) miazmMaTryeckoit MeMOpaHoi; 2) BHAOIIaA3MaTHYECKOM CEThIO;
3) simepHOU 000I0YKOIA; 4) UTOILIA3MOM.
10. DHepreTuyecKkue CTaHIIUU KIIETKH - 3TO
1) pubocomsr, 2) XJIOpOILIACTHI; 3) MUTOXOHIpUH; 4) AM30COMBI.

11. TInactmueckuii OoOMEH HE MOXET HUATH 0e3 SHepreTudeckoro oOMEHa, Tak Kak
HHEPTreTUYECKU OOMEH MOCTABIISACT IS IUTACTUIECKOTr0 0OMeHa

1) 6orateie sueprueii Mosiekynsl ATD;

2) dbepMeHTHI ISl YCKOPEHUS PEaKIIni;

3) KUCJIOPOJI JJIsl pEeaKINil paclenIeHUs;

4) HeopraHMYECKHUE COJIU U KUCIIOTHI.
12. Kakue GopMbl )KU3HU 3aHUMAIOT MPOMEKYTOYHOE MOJI0KEHUE MEXAY TelaMH KUBOW U
HEKUBOU IPUPOJIbI?

1) BupycCHI; 2) bakTepuu; 3) IUIIaHUKY; 4) rpuOBbL.
13. Kakoii Bupyc HapymaeT paboTy UMMYHHOU CUCTEMBI YeTTOBEKa?
1) monmmoMuenura; 2) ocrbl; 3) rpumnmna; 4) B1Y.

14. KakoBbl 0COOCHHOCTH MOAM(DUKAITMOHHOW U3MEHYHBOCTH?
1) mposiBisieTCs y Kax A0l 0cOOU MHANBUAYAIBHO, TaK KaK U3MEHSAETCS T€HOTHII;
2) HOCUT IIPUCTIOCOOUTENBHBIN XapaKkTep, FEHOTHUI IIPHU 3TOM HE H3MEHSETCS;
3) He UMeeT MPUCTIOCOOUTEIBLHOTO XapaKTepa, BbI3BaHa M3MEHEHUEM I'€HOTHIIA;
4) MO YMHSAETCS 3aKOHAM HACJICICTBEHHOCTH, TCHOTHUIT ITPH ATOM HE U3MEHSETCHI.
15. YaBoenune JIHK npoucxoaut
1) B mpodaze muto3a; 2) anadaze MuTO3a;
3) B unTepdaze MUTO3; 4) B MeTadaze MUTO3A.

Yacrp 2. BuHumarenbHo mnpounTaiiTe 3axanus. OtTBersl K 3agaHusim  16-18
3anMchbIBAlOTC B BHAE I0CJeJ0BATEJbHOCTH HH(P, KOTOpPbIe COOTBETCTBYIOT
NpaBUJILHBIM O0TBeTaM (6 0a/1J10B).
16. BpiOepute Tpu BEpHBIX OTBETAa M3 IIECTH M 3ANUIIUTE IUQPPHI, MOJ KOTOPHIMH OHU
ykazansbl. [lonoBoe pa3MHOXKEHHE, B OTJIMYHE OT OECIOIOro

1) CBOMCTBEHHO KaK pacCTCHUSIM, TaK U TIO3BOHOYHBIM KUBOTHBIM;

2) BEZIET K MOSIBJICHUIO HOBBIX KOMOWHAIIMI T€HOB B TIOTOMCTBE;

3) siBIsieTCs BOIIOLMOHHO O0Jiee JPEBHUM;

4) conpoBOXKIAETCS TaMETOI€HE30M;

5) ciocoOCTBYET pa3BUTHIO OOJIBIIIOTO YUCIIA JOYEPHUX 0CO0ei;

6) XapaKTepHO TOJIBKO JJISl IPOKAPUOTUUECKUX OPTaHU3MOB
17. YcraHOBUTE COOTBETCTBUE MEXAY BHUAAMU I'aMETOTE€HE3a U NPU3HAKAMH, KOTOPBIE IS
HUX XapaKTepHBI: K KaXJOMY 3JEMEHTY IEpBOro CToJOLa MoadepuTe COOTBETCTBYIOIIMNA
3JIEMEHT U3 BTOPOTO CTONIOIA

[Tpu3Haku ramMeTorenesa Bunsl ramerorenesa
A) obOpa3yroTcs SHIEKIIeTKY; 1) oBorenes
b) o6pazyroTcs cnepMaTo30Ubl; 2) ciepmaroreHes

B) oOpasyercs ueTbipe oAMHAKOBBIE TAITIOUAHBIC KIETKH;

I') oOpa3yercs onHa KpynHas KI€TKa W TpPU  MEJIKHE
(HampaBUTENBHBIC TEJBIIA);

J1) o6pa3oBaBIInecs KJICTKU TOIBH)KHBI;

E) oGpa3oBaBminecs KIETKH HEMTOABUKHBI

18. Pacnionoxkute B paBUJIbHOM MOPSIAKE MPOLECCHI, TPOUCXOSIINE B IEPBOM JIETICHUHN
Melio3a. B oTBeTe 3anmummTe COOTBETCTBYIOMIYIO MTOCIEI0BATEILHOCTD ITU(D.
1) ciupanuzamusi XpoMoCcoMm;
2) oOpa3oBaHMe BepeTeHa JICIICHUS;




3) KOHBIOTAIUS TOMOJOTHYHBIX XPOMOCOM;
4) pacx0oXIIeHHE TOMOJIOTHYHBIX XPOMOCOM;
5) KpocCHHTOBEp — OOMEH Ir'eHaMU;

6) ynsoenue JJHK.

Yactp 3. BuumarenbHo npouutaiite 3aganus. 3aganusa 19-20 tpedyioT pa3BepHYTOro
oTBeTa (4 6as1a).

19. Ob6BscHuTE, TOYEMY MPH HAHECEHHH MEPOKCHIA BOJOPOJa Ha CpPe3 ChIPOro Kaprodens
AKTUBHO BBIJEIISETCS KUCIOPOI, a P HAHECEHUH Ha CPe3 BapEHOTO KapTodels BBIACICHHS
KHCITIOpO/1a He HAOI0aeTCsl.

20. Kak BbI cunTaete, B 4eM 3aKJIH0YAEeTCs OMACHOCTh OJU3KOPOICTBEHHBIX OPaKOB.

21. Tlpu CKpeIIMBAaHWUU JWUTETEPO3UTOTHOTO BBICOKOTO PACTEHUS TOMaTa C OKPYIJIBIMHU
IUIO/IaMU M KapJMKOBOI'O PacTeHUs (a) ¢ IpyLlIEeBUAHBIMU MofaMu (b) B MOTOMCTBE MOJYUYHIU IO
¢denotumy: 12 BHICOKMX pacTEeHUI ¢ IPYIIEBUIHBIMU IUIOAAMH, 39 BBICOKMX PACTEHUN C OKPYTJIBIMU
wionamu, 40 KapiaMKOBBIX C I'PYHIEBHJIHBIMHU IUIOAaMH, 14 KapiMKOBBIX C OKPYIVIBIMM IJIOJaMH.
CoctaBbTe CXeMy CKpEIIMBaHUS, ONpPENENUTe TeHOTHIBI moToMcTBa. O0bicHUTE (HOpPMUpPOBAHHE
YeThIpEX (PEHOTUITMYUECKUX IPYIIIL.

Kpurepun onenuBanuns

Cymma 0asuioB «2» «3» «» «5»

OrmeTKa 0-13 14-18 19-24 25-28




