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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHMH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buoiorus» cocraBuiIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JICH, COICp)KaHuUs,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHHS 0 creludpuke OUoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHbBl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma no O6uonoruu Ja€t mpeacTaBiIeHUe O LesX, 00 o0ueit crpaTteruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleleHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BaTeIbHOCTh M3yUeHUsl y4eOHOro MaTepuana C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroMXCsl.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M MPEIMETHBIM pe3yibTaTam oOydeHuss B (popMHUpOBaHUH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUI 00yJaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif YpOBEHb) peanv30BaH IMPUHIIHUII
IPEEMCTBEHHOCTH B HW3yYeHHHM OwWoioruu, Omaromapss 4YeMy B HEW NpOCMaTpUBaeTCs
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWI, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTHYECKOTO  MBIIIJICHHUS,
NpeICTaBIeHUH O 370pOBOM o0OO0pa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpYy’Karolien
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEeM OOLIEOMONIOrMUECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM XKU3HU AJIS PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPOGUIaKTUKA
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOIl cpele,
aHamu3a BIMSHUSA XO3AHCTBEHHOM JEATENbHOCTH YeJOBeKa Ha COCTOSIHME HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HAMpPaBIEHHOCTH Y4e€OHOro
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOTUMOCThIO 00ecredyeHUs YCIOBHM Ui peuieHHs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpenoaaraet
¢dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K U3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHHE y OOydYalOIIMXCSl MPEICTABICHUNA O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOM MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3AAaET YCIOBHS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIEHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe30macHOro ooOpasa
YKHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOM MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHS HUMEET TakXkKe JUIs pEIIeHHs] BOCHUTATENIbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero o0pa3oBaHus, couuannizanuu odyyaronmxcs. Mzyuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe 1M0OJI0KEHUS O MTpeIHA3HAYCHUHN Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHOW cpeie, BOCTPEOOBAHHEBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYeCKOro 00pa3oBaHUsI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHu3alliud W SBOJIOIHMH. B COOTBETCTBUU C STUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosiornyeckasi cuctema», «CucreMa U MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-()YHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHne YMEHUI UCIONB30BaTh 3TU 3HAHMSI ISl TPAMOTHBIX JIEHCTBHM B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs penieHueM CIeAYIOMUX 3a/1ay:

OCBOEHHE OOYYalOIIMMHCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3UU M OCOOCHHOCTSIX HBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aINH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBAHWU 3HAHHWH W OMBITA, MMOJTYYCHHBIX MTPU U3YUCHUU OMOJIOTUH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM KHUBOW TPHPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpenHero obmiero oopasoBanus «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMH HayKaMmu, (uiocodueit, 3THKOH, 3CTeTUKOM U mpaBoM. Posip Ouosmoruu B
(dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass padora Ne 1. «lcnonbp3oBaHue pa3iauMUHbIX METOJOB IpPU H3YHYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 X OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJISIIMOHHO-BHUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmunel u cxembl: «OCHOBHBbIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpabHbBIE BEIIEeCTBA.

OyHKIMK BOJABI W MHUHEPATbHBIX BeIIeCTB B kieTke. [loanepskaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmbie
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPraHMYECKUX KaTallU3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapubl (Kpaxmaj, TJIMKOTEH, IIeJUTI0Io3a). buonorndeckue GyHKIIUHA
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak nemnoctHas >kuBas cucrema. OOIue Npu3Haky KJIETOK: 3aMKHYTask Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka 6akrepuil. CTpoeHHE SyKapUOTHIECKOM KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, INIMKOKAIWKC, WX (YHKITHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN W TUIACTH/L.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKHU, KIyTUKH. DYyHKIMY OPraHOUI0B KJIETKHU. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJIeKyibl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sApa KIETKNY, «Y TIAEBOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3yueHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHUMU, KHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JTUCCUMUIIALINSA (PHEpreTHUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Pornb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BerecTB: aBTOTPOGHBIN U reTtepoTpodHbi. Pons depmeHTOB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmu (oTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUICCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc ummyHonedunrra yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  muTaHus», «MeTtabomu3am»,  «MHTOXOHIPHUS,
«QHepreTuueckuii oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM KU3HEHHBIM LUk kiuetku. MHTepdaza m mutos. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpTaHU3MOB.

Henenune wmetkn — muto3. Cramum mwurtosa. [Iporeccel, mMpoucxonsiue Ha pasHBIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IMOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHMUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE s
CEJIeKLIUH.

[TomoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECITOIOoTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kenesbl:
CeMEHHUKHU U suuHuKH. OOpa3oBaHHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTO30u,
SUIEKIIETKa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIECTOK U
crepmaTo3onaoB. Omnoaorsopenue. Ilaprenorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTeHe3). OMOpHOHaNbHOE pa3BuTHE (IMOpHOreHe3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAacTeHu», «BereraTuBHOE pa3MHOXXEHHE pacTeHuil», «/leneHne kieTku
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHUTAIOLIET0»,
«litnexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnrogeHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
AMOpHUOJIOTUN B CTAHOBJICHUU F€HETUKU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToJbl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHUSA. [ eHeTHuecKkass CHMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHMPOBaHMsI. 3aKOH pAacIIEIUIEHUs IpU3HAKoB. ['mmore3a uuctorel ramer. IlomHoe n
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHAMU3UPYIOLIETO CKPEIIUBAHUS [T ONIPE/IeIeHNs] TeHOTHIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIUIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllleHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAclIeACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHMBOCTH.
Bapuanmonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnenctBenHas, iy reHoTUNUYeCcKas, N3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYUBOCTbD.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHATUBHONW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T'€HOMHble. YacToTa M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIJOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUN, OHMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIpE/eIeHUE TE€HOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUUECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuIeIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», <«3aKOH YHUCTOThl TraMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTannoHHas
MU3MEHYUBOCTbY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JuruOpunHoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKOIN H
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teina), repbapuitl
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3yslbTaTOB MOHOTUOPUAHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne moauuKkanMOHHON U3MEHUYNBOCTH, TOCTPOSHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax NPOUCXOXKIEHUS W MHOrooOpas3usi KyIbTYpPHbIX pacTeHul. LleHTpsl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucrtas nwHusA. CkpengBaHWe YWCTHIX JIMHHWA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MPOU3BOACTBA. ['©€HHAs HHXKEHEpHs. OTamnbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounbie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE M 3Thyeckue npodiempl. MO —
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoapl JOMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUi», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJ0B U KOPHEIUIOAOB AMKUX (OPM M KYJIBTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHUS CENEKUUU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B Orosoruu. BivsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUM. [laneoHToNIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, Nepexoanbie GhopMbl. buoreorpaduueckne: cxoJcTBO
U paznnume GayH U Qpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U Pa3inuus 3MOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIoKyle Cuibl  SBOJIIOUMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompeenéHHas HW3MEHUMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJTIOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBwxynme cuibl ((hakTophl) HBOJIONUN BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomynsiivoHHble BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBenHblii oTOOp — Hampapistomuil ¢aktop 3Bomonnud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTar sBostonuu. [IpuMeps! nmpucnocoOaeHui
y opranuzMoB. ApomMop¢03bl U UANOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNN.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHudeckoro mupa Ha 3emiie», «3apojbliiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopho3bD»,
«Unnoanantamumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPacKH, HaOOp IUIOA0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTICHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoeKius «@DOpMBI COXPAaHHOCTH HCKOTIAEMBIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKue padoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTHUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma M €
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JlonayuyHble IIpEACTABIECHUSA O 3apOKACHUU KW3HU. HaydHble THIIOTE3BI BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTansl Ouonorudeckoit spostonuu. ['unmoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [lanmeo3oiickas spa u €€ TEpHONbl: KEMOPHHCKHUMA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTUKa KIMMara U TIeoJIOTMYECKUX IMponeccoB. OCHOBHBIE 3Tallbl HBOJIIOLUN
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNUU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  YEJIOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe npeacTaBIeHHN O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpororeses3a. CxoAcTBa U pa3inyusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewkymme cunbl  (akTopel) aHTpomoreHe3a. HaciencTBeHHass HW3MEHUMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
UYenoek npsmoxondmuii, YenoBek Heanaepraiabckui, YemoBek pasyMublii. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmuner u cxembl: «Bo3nukHOBeHNEe COIHEYHON CUCTEMBI», «Pa3BUTHE OpraHMYEeCKOro
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKH WM W300paKeHHs] KaMEHHBIX OpyIui
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuueckast pabota Ne 1. «/3ydeHre HCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHHIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHSI KakK Hayka. 3aJadyd M pas3ielbl dKOJOTHH. METOoAbl 3KOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[eMCTBUE IKOIOTHIECKUX (haKTOPOB HA OPTAHU3MBI.

AlOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl  OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHITHA,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHUKUA monynsnui. OCHOBHBIE IOKa3aTeld TOMYJISINH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISLHUU U €€ PETyIsusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynwe, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «Ipupogubie 3081 3emuny, «Cpeapl 0OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PaCTCHUIN U3 pa3HBIX MECT
oOUTaAHUSY.

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

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

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstre 006 sKkocucTeMe U OUOreOlEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOJYLEHThI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiectB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: OMomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOPETYIIsIIHs, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKkocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
XKusoe BemectBo u ero gyHkuuu. OcoGeHHOCTH OHOchepbl Kak I00aTbHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IlpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKOocHCTeMa MIMPOKOJINCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOrO Jjeca», «broneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS Ha MPUPOILYY,
«BaxkHeiilime MCTOYHHMKHM 3arps3HEHUsT BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «IlapHukoBsiit 3G dexT», «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepsn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PactutenpHBIe  cooOmecTBay, Kouiekuuu — «buwoneHosy», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHs] OXPaHIEMbIX BUI0B PACTEHUHN U KHUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JUUYHOCTHBIM, METANIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTU U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TpeaMmeTa «buoyiorus» AOCTHrarTCs B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHHUS K 3aKOHY U TMPaABOIMOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHHS, OEpPEe)KHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepannu, NpUpoae U OKPYKarollen cpele.

JlugHOCTHBIE PEe3yabTAaThl OCBOCHUS Y4eOHOTro npeameTra «buosiorus» MOJKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpUEHTAlMi, MO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B TMPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOU IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpaskIaHCcKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBaXCHHE 3aKOoHA U
MPaBOTIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSMHU U COIUATBHBIM
TTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATEIbCKUX 3a]a4, YBAXKUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOZy, 4yBCTBa OTBETCTBEHHOCTHM Iiepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIOCTIXKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1I€HHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJMUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30macHoro oopasa *u3HU (3A0POBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K Pa3IUYHbIM cpepaM Mpo(decCHOHATBHONW NESATEIbHOCTH, YMEHHME COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

OCO3HAHME TTI00ABHOTO XapaKTepa KOJIOTMYECKUX MPoOIeM U IMyTel UX PEeLIeHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEACHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, OHOchepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, JKOJIOTUYECKOH KYIBTYpBI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHME S3BIKOBOW M UUTATEIHCKON KYJIBTYPHI KaKk CPEJCTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YeIOBEKa W oOmecTtBa, B TMO3HAHWU IPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS Pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMaHHE CYHIIHOCTH METOJIOB IO3HAHHUSA, HCIIOJIb3YeMBbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
po0JIeM B peabHbIX KU3HEHHBIX CUTYalLUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHs ydyeOHOro mnpeamera «buoorus» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHME, IpPOILlecC, CHCTeMa, HayuyHbId (DaKkT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHAIBLHON T'PAMOTHOCTH M COLIMAJIBHONW KOMIETEHIIMH O0YyYarouuxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LEIN JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXKJIEHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, I10 QAHAJIOTUH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIEHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TakkKe MPOTUBOPEUMI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIAJICTh HaBBIKAMHU y4€OHO-HMCCIEI0BATENbCKON U MPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUIBl AEATENBHOCTH I0 IOJIYYEHHI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOU IEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rUNnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP:KICHHH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1I€JICHAINIPABICHHBIN IOMCK IMEPEHOCAa CPEACTB U CIIOCOOOB JEHUCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KHU3HEIEeATEIIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEIJIaraTh OPUTHHAIBHBIC MOIXOAbI M PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAy4YHO-TIOMYJISIPHOM JHUTepaTrype, OMOJOTHYECKUX CIOBApsAX M CIPABOYHHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouonoruueckoit nHGoOpMaIuu, HEOOXOAUMOM JJIs1 BBIIIOJIHEHUS Y4EOHbIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMAaJbHYIO (OpMY TNpPEACTaBICHUS OMOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAallore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIMYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJEHCTBUS, NOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJIECHHWE B pA3JIUYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amms:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHUPOBAaTH COOCTBEHHBIE 33/Ja4M B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIM3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C IO3UIHH JPYroro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUM MO OCBOEGHHIO, HMHTEPHpPETAlMUd M IPeoOpa3OoBaHUIO 3HAHUM, BUIbI
JEeSTEIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIA/l€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTtabonu3m (OOMEH BeUIeCTB U IpEeBpallleHue HHEpruu), TOMEeocTa3s
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpajbHas JorMa MoJieKylsspHol Ouosorun), 3akonbel (I. Mengens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKIACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensTs rpaHHIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

yYMEHHUE BIa/leTh METOJaMHM Hay4YHOTO MO3HAHUSA B OMOJOTMU: HAOJIOJICHHE M ONHCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3yJIbTAaTOB, MCIIOJIb30BAaHHBIX HAaYYHBIX MOHSATH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpallCHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSAThH MOIY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€TIbI0 00ecTIeYeHus
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHONOTHH M OMOTEXHOJIOTHH JUIsl palMoHaIbHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUISl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
OMOJOTMYECKYI0 HMH(POPMALUI0 M3 HECKOJBKUX MCTOYHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, JKOJIOTMYECKHE (PAKTOPBI, HBKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNHN MUTaH!s, SKoJoruyeckas nupaMuaa, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHHH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SBJICHMM, OpraHu3anus M MpOBEIEHUE OHOJIOTHYECKOrO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolllell NPUPOAHOM cpene, NMOHMMaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMs, BKJIIOYAIONIYIO ITICEBIOHAYYHBIC 3HAHUS M3 Pa3JIMUYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonormyeckyro HMH(GOpPMALUI0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
JKuBbl€ CUCTEMBI M KX OpraHu3alus 1 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmrorexa LIOK
https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 HHAMBUAYATHLHOE Pa3BUTHE 5 1 bubmuoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 1 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
Pesepriioe Bpet 1 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
1 2 §) 9 1 1
POTOHHORHAA BHOMOTIA https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 1 bubmmorexa [IOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMYECKHUE CUCTEMBI 9 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 1 bubmorexa [IOK
P p https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 34 3 95

[NPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koanvecrso yacos D1eKTPOHHBIE HUPPOBLIE
Ne i/ Tema YpoKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
Beero padoTbI padoThbI pecypchl
bubmuoreka [JOK
1 buosnorus B cucteme Hayk https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
5 [IpakTuueckas padorta Ne 1 05 bubnunoreka [JOK
«Mcnosp30BaHne pa3IHYHBIX METOJIOB MIPH ' https://m.edso0.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORY
3 buonoruueckue cucTemsl, MPOIECCH U UX 1 bubnunoreka [JOK
U3yUYCHUE https://m.eds00.ru/863e6564
4 XuMUYeCKui cocTaB KJIeTKH. Boma u bu6mmoreka [IOK
MHUHEpaJIbHbIC COJIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OeIKoB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «M3yueHne KaTaTMTHYECKONH aKTUBHOCTH 0.5 bubmorexa LIOK
https://m.edsoo0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJsiasbl)»
bubnmoreka [JOK
! Yraesoet. Jiume https://m.edscl)lo.ru/863e6870
8 Hyxnennosbie kuciaotel. ATO Bubmiorexa LIOK

https://m.eds00.ru/863e6d5c¢



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

Hcropus 1 METOIbI U3YUEHHUS KIIETKH.

bubmuoreka [JOK

o Knerounas reopus https://m.edso0.ru/863e6e88
10 Kierka xak 1esocTHas xuBas cuctema
CtpoeHue 3yKapuoTHYECKON KIIETKHU.
JlaGopaTopHas pad6ota Ne % «3yuenne BuGmorexa LOK
1 CTPOCHUS KJIETOK [\)JaCTeHI/II/I, YKUBOTHBIX, 05 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepHii MOT MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIpENapaTax u ux
OTIHCaHUE
12 OOMeH BeIIEeCTB WA META00IN3M bubmorexa [JOK
https://m.edso0.ru/863e766¢
bubnuorexa [JOK
13 orocuiites. Xemocuites https://m.edsg).ru/863e7c98
bubnuorexa [JOK
14 Hepretieckiii o0mer https://m.edsci).ru/863e7aae
’Ku3HeHHbIN UK KIETKU. [leneHue
5| 3w o o5 brmorera LOK
KOHHHKA KOPEIIIK TyKA HA FOTOBBIX https://m.edso0.ru/863e7dc4
MHUKpOIIpernapaTax»
16 buocunres 6enka. Peakuus MaTpuuHOro bubnuoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucusius — OuocuHTe3 Oenka bubmorexa HOK
https://m.edso0.ru/863e796e
bubnuorexa [JOK
18 Hexnerounsie popmbl )KU3HU — BUPYCHI https://m.e dséf).ru 186367540
19 @opMBI pa3MHOKEHHUSI OPTaHU3MOB Bu6miorexa LIOK

https://m.edso0.ru/863e81h6



https://m.edsoo.ru/863e6e88
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.edso0.ru/863e831e

bu6mmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonoTrBopenue. JlabopaTtopHas pabota 05 bubmuorexa [JOK
Ne 4 «M3yuenue CTpOCHHUS MOJOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpernapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB Bubmiorexa LIOK

https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka O HacJI€ICTBEHHOCTU U bubnnorexa [JOK
U3MEHYMBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIIeI0BaHUs

24 an/I3HaK011:. MOHOFI/I6prHHOC bubmorexa LIOK

https://m.edso0.ru/863e8878
CKpCIIMBaHUC
JluruOpuHOE CKpeInuBaHue. 3aKOH bu6mmoreka [JOK

25
HE3aBUCHMOT'O HACJICIOBAHUS TIPU3HAKOB https://m.edso0.ru/863e89a4
CreryieHHOE HaclieZIOBaHUE TPU3HAKOB.

Jlaboparopnast pabora Ne 5 «M3yuenue
26 pe3yﬂiTaTI())B M(?HOFI/I6pI/II[HOF0 I/}IHI 0.5 Brbmiorexa LIOK
https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPEIIUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MUKPOTIpErapaTax»

97 I'enetuka nomna. HacnegoBanue npu3HaKkos, bubnnoreka [JOK
CLETUICHHBIX C TI0JIOM https://m.edso0.ru/863e8c60
N3menunBocth. HenacnencrenHas
M3MEHYUBOCTH. JlabopaTopHast 11360Ta Ne BuGmmorexa LOK

28 6. N3yuenne MmoauuKamoOHHON 0.5

W3MEHYHUBOCTH, TOCTPOCHUE
BapHaIMOHHOIO PSAJIa U BapUAMOHHOM

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

KpHUBOW»

HaCJ'IeI[CTBeHHaH U3MECHYHNBOCTbD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnmoreka [JOK
MyTanui y 1po30(uIibl Ha FOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTIperaparax»
bu6mmorexa [IOK
30 Petieritka wezosexa 1 https://m.edsg).ru/863e8d78
PeseprubIil ypok. O600111eHIE TIO TEME
31 «HacnencrBeHHOCTS U U3MEHUYHUBOCTH 1
OpraHU3MOBY
bu6mmoreka [IOK
32 Ceneius Kak Hayka i MpoLece 1 https://m.edsci.ru/863e9214
33 MeTtonanl 1 JOCTH)KEHUSA CEJIEKIINN 1 bu6mmoreka [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 bubmorexa LIOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
Beero padoTshI padoThI pecypchl
1 DBOJTIONHS U METOJIbI €€ U3ydeHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacraBieHuit 00 1 1 bubmuorexa [JOK
IBOJTIOLIMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 MirkpooposmioLs 1 https://m.edso0.ru/863e9cle
[Tomymsius Kak IeMeHTapHas eUHUIA BUIa U
sporronnn. JlaboparopHast padora Ne 1 bubnuorexa [JOK
4 1 0.5
«CpaBHEHHE BUJIOB 10 MOP(OIOTHUECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO
5 JIBI>Ky1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 bubnuoreka [IOK
3BOJIIOLIMU https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 bubmorexa IOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratrhl BOIOINHT: TPUCTIOCOOTIEHHOCTD
7| Tcopmmopea piora s 3 cOmcanue 1 o5 Bnbmorexa IOK
B https://m.edso00.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpTaHU3Ma U e€
OTHOCHUTEIILHOTO XapaKkTepay»
8 HampaBnenus u myTa MaKpO3BOJIOIIHHI 1 bubmmorexa LIOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BOMIONNN 1
10 WcTopus xu3Hu Ha 3emiie U METOAbI €€ 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HU3y4YCHUS

11 ['unoTe3sl MPOUCXOKACHUS KU3HU HA 3emiie bubmmorexa LIOK
https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3eMIie TI0 dpaM U TIEPHOIaM bubmmorexa LIOK
https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOIOIUU PACTUTEILHOTO
13 *uBOTHOTO MHpa. [IpakTrueckas padora Ne 1 05 bubmmoreka [IOK
«M3ydyeHune HCKOIaeMbIX OCTATKOB PACTCHHIA 1 https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHast cucTeMa OPraHuYeCKOro MUpa Bubnuorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JIBmokymiue cuibl (pakTopbl) aHTPOMOTreHe3a Bubnuorexa LIOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLNA YEJIOBEKA
18 UYenoBeudeckre pachl U MPUPOTHBIC aAaNTaluN bubmuorexa [JOK
YeJoBeKa https://m.edso0.ru/863eaea?
19 PesepBHblil ypok. O60011€HHE 11O TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HU HA 3eMIIe»
20 DKoJoTHs Kak HayKa
21 Cpenpl 00uTaHUA U SKOJIOTHYECKHE (DaKTOPBI bubmorexa IOK
https://m.edsoo.ru/863eafec
Abuotnueckue daxktopsl. JlabopaTtopnast pabora
Ne 3. «Mopdonoruueckre 0coOEHHOCTH
22 pacTeHui i(f pa3HbIX MECT OOUTAHUY. 0.5 bubamorexa IOK

Jlaboparopnas pabota Ne 4. «BrnusHue cBeTa Ha
POCT U pa3BUTHE YEPEHKOB KOJIEyCa

https://m.edso0.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

bubmuoreka [JOK

23 bromitieckie GaxTopet 1 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKH MOIMYIISIIH.
24 [IpakTnueckas pa60TavN9 2 «[loacuér 1 05
TJIOTHOCTH TIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHuin»
25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 EES::I;/;[::;&).O::/S 63eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 bubmorexa LIOK
https://m.edso0.ru/863eb46a
21| Otonomecouns mupasn. Cactors 1 bubmorera LIOK
sxocucren. CyKuecous https://m.edso0.ru/863eb5fa
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rimodanpHas 3xocucTeMa 3eMITn 1 ]E?ESSJ,I:I;/?T:.C;Z(E})?EB 63ebb5e
31 3aKOHOMEPHOCTH CYyILIECTBOBaHUs OHoChepbl 1 bubmorexa IOK
https://m.edso0.ru/863ebd16
32 YenoeuecTBO B Onochepe 3eminn 1
33 CocymiecTBOBaHHE TTPUPOJIBI M YSIIOBEYCCTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HHE TEMBI 1
«Coo011ecTBa 1 9KOJIOTUIECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

Crnenuduxanusa padoTsl 1 MPOMEKYTOUHOM aTTecTanum o ouoJsornu B 10 Kiacce.
BxoaHoii nuarHocTu4eckoii padorsl no 6mosorum B 11 kiaacce
Leab padoThl: OLIEHUTH YPOBEHD MOJATOTOBKH YHaIUXCS MO OMOJIOTHH.

VYeioBus npuMeHeHusi: padora paccurtana Ha yyamuxcs 10 kiacca o61eodpazoBarenbHOM
IIKOJIBI.

CTpykKTypa u cogep:kaHue:

Pabora coctout u3 3-x yacten.

Yacte A comepxwut 13 3amanuii 6a30BOro ypoBHS ¢ BHIOOPOM OHOTO BEPHOT'O OTBETA M3 TPEX.
Yacte B Britodaer 13a1aHre MOBBIIIEHHOTO YPOBHS C BBLIOOPOM HECKOJIBKUX OTBETOB U3 IIECTH.

Yacte C Brmrogaer 1 3aaHru€ BBICOKOI'O YPOBHs CO CBO6OI[HBIM Pa3BEPHYTHIM OTBETOM.

CTpykTypa 3aJaHuil 10 TUITY 3aJaHMSI.

Tun 3a0anus Yucno 3a0anutl
Bo160p oHOrO OTBETa U3 YETHIpEX 13
Bb160p HECKOJIBKUX OTBETOB U3 IIECTH 1
CBOOOIHBIN OTBET Ha BOIIPOC 1
umoz2o 15

Konudukarop 3/1eMeHTOB coiepKaHus 10 OMOJIOTHH
JJISL COCTABJIEHUSI KOHTPOJIbHBIX M3MepUTeIbHbIX MaTepuajioB (KUM)
NMPOMeKYTOUHOM aTTecTanum yyammuxcsa 10 kiacca.

Kon No
Kon | xonTpomup. | CooTBeTCT DJEeMEHTHI coiepKaHus, posepsiemble 3aganusamu KM
pa3- | peMeHTa | BYIOLIETO
Jena 3a/laHus
1 buosnorus kak Hayka. MeToabl HAy4YHOI0 O3HAHUS.
1.1 1.1.1 OOBbeKT u3ydeHus: OMoI0run — KUBas IpPUPoa.
OTnmuuTeNnbHbIE IPU3HAKY KUBOM MPUPOJIBI
1.2 1.2.2 OcCHOBHBIE YPOBHM OpraHU3alluy >KMBOW IPUPOBIL.
2 Bun
2.1 2.1.14 Wctopus sBomotinonHbIx uaen. 3nauenue pador K. Jlunnes,
yuenust JXK.b. Jlamapka, aBosroninonso# teopun Y. JlapBuna.
2.2 2.2.3 JBHXKylIue CUIIBI 3BOJTIOLIUA
23 234 Bupn, ero kpurepuu. Ilonynsuus — cTpyKTypHa eIMHULIA
BHUJa, €NUHUIIA YBOJIOLHU.
24 245 Pe3ynbTarsl 3BOTIONUU: TPUCITOCOOIEHHOCTh
OPraHU3MOB K cpejie OOUTaHus .
2.5 2.5.6 I'MnoTes3sl MPOUCXOKIAEHUS KU3HMU.
2.6 2.6.7 ['mumoTe3bl TPOUCXOKIECHUS YETOBEKA. DBOITIOIUS
YeJI0BEKa
3 JKOCHCTEMBI
3.1 3.1.8 Dxonoruyeckue GakTOPhl, UX 3HAUCHHUE B KU3HU
OPTraHU3MOB.
3.2 3.2.9 BugoBas u npocTpaHCTBEHHAs! CTPYKTYpa SKOCUCTEM.
3.2.15 [IumeBsie CBSI3U, KPYrOBOPOT BELIECTB U MPEBPAIIECHUS
JHEPTHH B dKocucTeMax. llenn nuTanus, ux 3BEHbS.
CocTaBieHue cxeM Nnepeaadu BEIIECTB U DHEPTUHU
( meme¥t muTaHuA).




3.3 3.3.10 CpaBHuUTENbHAS XapaKTEPUCTUKA TPUPOJHBIX IKOCUCTEM
U arpodKOCUCTEM.

3.4 3.4.11 [TpryrHBl YCTOMYHUBOCTH U CMEHBI SKOCHUCTEM.

3.5 3.5.12 buocdepa — rnobanpHas skocuctema. Yuenue B. U.
Bepnaackoro o 6uocdepe.

3.6 3.6.13 [moGanbpHBIE SKOIOTHYECKHE MPOOIEMBI i ITyTH UX pellie-
HUSL.

IIpoBepsieMble BHABI 1eSITEILHOCTH:

1.3HaTh ¥ TOHUMATh OCHOBHBIC TTOJIOKEHHS OMOIOTUYECKUX 3aKOHOB, TEOPUIA, 3aKOHOMEPHOCTEH,
MIpaBuUJI, TUIIOTE3; CTPOCHUE U TIPU3HAKHA OMOJIOTHYECKUX OOBEKTOB; CYITHOCTh OMOJIOTHYECKUX
MIPOIIECCOB | SIBJICHUH; COBPEMEHHYIO OMOJIOTUYECKYIO TEPMHHOJIOTHIO M CHMBOJIUKY TIO
IIUTOJIOTHH, TEHETUKE, CEICKIIUN, OMOTEXHOJIOTUH, OHTOTCHE3Y, CHCTEMAaTHKE, YKOJIOTHH,
ABOJTIOLIHH.

2. YMeTh OOBSICHATBH POJIb OMOJOTHYECKUX TEOPHIA, 3aKOHOB, TPUHITUIIOB, TUIIOTE3 B
(opMUpPOBaHUYU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPa; B3aUMOCBS3H OPraHU3MOB,
YeNI0BeKa M OKPYXKAIOMIeH cpelibl; MPUYHHBI YCTOMYUBOCTH, CAMOPETYISIUU, CAMOPAa3BUTHUS H
CMEHBI 3KOCHUCTEM; HEOOXOIMMOCTh COXpaHEHUsI MHOTO0Opa3us BUAOB, 3AIUTHI OKPYKaIOIeh
Cpenpbl.

3. HUCIIOJIB30BAaTh HpHOGpeTCHHI)Ie S3HAaHUA U YMCHUA B HpﬁKTH‘-IGCKOfI NCATCIIBHOCTU U
ITOBCEIHCBHOM JKU3HU.



Bapuanrt 1

Yacts A
IIpu BbINOJHEHNH 3aJaHUI 3TOH YacTH 00BeaIMTE KPY:KKOM HOMeEpP, KOTOPOii COOTBETCTBYET
HOMepPY BbIOPAHHOTO BAMH OTBeTA.

1.BaxkHelmmuM CBOMCTBOM JKMBBIX OPTraHU3MOB, OTIMYAIOIIMX HX OT Tl HEXKUBOW MPHUPOIIBI,
SIBJISIETCS

1 )HacneaCcTBEHHOCTh

2)poct

3)crocoOHOCTh MOTJIONIATh Ta3bl

4)OIBUKHOCTD

2.BpiciiM HaIOpraHU3MEHHBIM YPOBHEM CYIIECTBOBAHUS JKUBBIX CUCTEM SIBIISETCS:
1)TkaHb

2)ouocdepa

3)kieTka

4)momynsius

3. Yo sBIIsSIETCS TIIABHOM JBUIKYIIEH CHIION 3BOJIFOLIUU?
1) HaceCTBEHHOCTh

2) U3BMEHYHBOCTh

3) 6opnOa 3a CyniecTBOBaHHE

4) eCTeCTBEHHBIN 0TOOD

4. EnunuIiiel 3BOIIOIMOHHOIO MPOoIecca SBISCTCA:
1) ocobb

2) momynsus

3) myTarus

4) Bun

5. IlpucnocoOneHHOCTD SABISIETCS pPe3yIbTaToOM
1 )Monu(prKaiMOHHONW N3MEHYMBOCTU
2)MyTalMOHHOW U3MEHUYNBOCTHU
3)KOMOMHATUBHOW U3MEHYHUBOCTH

4)neiicTBUS ABMXKYIIMX CHUJIT 3BOJIIOLUU

6.0OxaHuaTenpbHO JOKa3al HEBO3MOKHOCTh CaMO3apOKACHUSI JKU3HU
1) ®.Penun

2)JL.ITacTep

3)A.N.Onapun

4)C.Munnep

7. O0UIMM ITPEIKOM YeJIOBEeKa U YeI0BeKa 00pa3HbIX 00€3bsIH CUUTAIOT:
1) apuonuTexkoB

2) aBCTPAJIONUTEKOB

3) yenoBeka yMesoro

4) NUTEKaHTPOIIOB

8.K 6noTHueckum 3K0IOrHUecKuM (pakTOpaM OTHOCUTCS:
1)razoBeIit cocTaB aTMOChepsI

2)KOHKYpEHIUS

3)remrieparypa Bo3ayxa

4)MHUHEpaNbHBIN COCTAB ITOYBbI

9. [IpaBUNIbHO COCTaBJICHHAS TUIIEBAS LIEMb:



1) TpyXJISIBBII TIEHB — OMIEHOK — MBIIIb — 3Mes — SICTPEO
2) MBIIIb - TPYXJISABBINA MIEHb — ONIEHOK — 3Mes — ICTPed
3) sicTped — 3Mest - MBIIIb - TPYXJISBBIN TIEHb — OMEHOK
4) ONIEHOK — TPYXJISBBIN I1€HB - MBIIIb — 3Mes — ACTPED

10. I3 nepeuncineHHoro arponeHo30M sIBIISETCA:
1) nyr

2) nec

3) moie

4) 60J10TO

11. K nepBUYHOM CYKIIECCUU OTHOCHUTCS 3apacTaHue:
1) rapu

2) necHOro o3epa

3 ) ropoJCKOTrO MyCTHIPS

4) oropozna

12. DiIeMEHTapHOU CTPYKTYpOil OMOCHEphI CIIeAyeT CUUTATS :
1) GuoreHO3

2) OUOreo1eHo3

3) IOnyJISALUIO

4) ’KUBOE€ BELIECTBO

13. K uncity mo0OaibHBIX 3KOJIOTHYECKHX MPOOJIEM COBPEMEHHOCTH HE OTHOCHUTCSI:
1) pa3pylieHue 030HOBOTO PKpaHa

2)mapHUKOBBIN AP (HEeKT

3)yBenMYEeHHE YUCICHHOCTH TOMYIISIINI

4)3arps3HeHNE OKPYKAIOLIEH cpesibl

Yactn B

HpI/I BBINMOJIHCHUH 3aJaHUfl ¢ KPATKUM OTBETOM 3allMIIUTE OTBETHI TaK, KaK YKa3aHO B
TEKCTE 3aJaHusA.

14. Bribepute Tpu BEpHBIX OTBETA W3 IIECTH, HOMEpA BHIOPAHHBIX OTBETOB OOBEAUTE KPY)KKaMH.
Kakue 13 nepeuncieHsbIxX npousseneHuil npuHaanexar Y./lapsuny



. «/lapBUHU3M»
. «O mpupoze Bemein»
. «[IpoucxoxkieHre BUAOB ITyTeM €CTECTBEHHOTO 0TOOpay
. «I3MeHeHne JOMaIIHUX KUBOTHBIX U KYJIBTYPHBIX PACTCHUI»
. «@urnocous 300JI0TUN»
. «[IpoucxoxieHue yeaoBeKa u MoJI0BOK 0TOOP»
HNHCcTpyKUMSA M0 BHINOJTHEHHIO PpadoThI.

AN N AW —

Ha Bemonnenue pabotsl o 6uonoruu otBoautcs 40 munyt. Pabora
COCTOUT M3 TPEX YacTel U BKIOYaeT 15 3amanuil.

Yacts A conmepxkutr 13 3amanmit (1 — 13). K xaxnomy 3amanuio
MPUBOAUTCS 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJBKO OAUH BEPHBIM.
[Tpu BBIIOTHEHWH 33aJ]aHUI ITOM YacTH OOBEIUTE KPYKKOM HOMED,
KOTOpPOI1 COOTBETCTBYET HOMEPY BHIOpAHHOTO BaMU OTBeTa. Eciu BbI
BBIOpAJIM HE TOT OTBET, TO 3aYEPKHUTE €r0 M 3aTeM YKaKUTE HOMEpP
MPaBUJIBHOTO OTBETA.

3a KaX/IbpI{ TTPaBUIIBLHBIN OTBET BHI MIOJTy4aeTe OUH Oajut

Yacrs B Brimtouaer 1 3aganus ¢ kpatkum otseToM (14). [Tpu
BBINOJIHEHUH 33JJaHUs 3aIUIINTE OTBETHI TakK, KaK YKa3aHO B TEKCTE
3ajaHus. B ciydae 3anmucu HEBEpHOTO OTBETA 3aUEPKHUTE €r0 U
3aIUIINTE PSAOM HOBBIH.

MaxkcumanbHOE KOJIMYeCTBO 0asioB 2.

Yacrp C Brumrouaer 1 3amanume (15) co cBOOOIHBIM OTBETOM. ITO
Haunbosee CI0XKHOE 33/1aHue, KOTopoe TpeOyeT 3amucarh MOJHBIA U
00OCHOBaHHBII OTBET Ha MOCTaBIEHHBINA Bonpoc. OTBeUaiTe TOIBKO
II0CJIE TOTO, KaK BBl IOHSUIA BOIIPOC M MPOAHAIN3UPOBAIIN OTBET.
ITosHEBIN OTBET OIIEHUBAETCA B ABa OajUIa.

Crnenyet BBIOJHATH 33JaHUSI B TOM MOPSIIKE, B KOTOPOM OHU JIaHBI.
C 11e/IbI0 PKOHOMHH BPEMEHHU IPOINYCKalWTe 3aJiaHue, KOTOpoe He
ylaaeTcs BBIIOJIHUTH Cpa3y, U TepexonuTe K ciemyromemy. Ecmm
ITOCJIC BBITIOJTHEHUS BCE pabOTHI y BaC OCTAHETCS BPEMsI, TO MOXKHO
BEPHYTHCS K MIPOIMYIIEHHBIM 32/IaHUSIM.

3a KaxIbplid MPaBUIbHBIA OTBET B 3aBUCHMOCTH OT CJIOXHOCTH
3aJlaHusl JTaeTCsl OMH WM JiBa Oayuta. bamiel, monydeHHbIC BaMH 32
BCC BBINOJIHGHHBIC 3aJaHusi, cymmmupyroTcs. I[locrapaiitech
BEITIOJTHUTh KaK MOXKHO OoJibIlie 3a7aHuii ¥ HaOparh Kak MOXHO
OoJblllee KOJUIECTBO OaJIOB.

MakcumalibHOE KOJIMYECTBO 0ajlioB 3a BCro padoty — 17.

Kenaro ycnexa!



HHcTpykuus /51 y4uTeJIs N0 NPoBepKe
NMPOBEPOYHOI padoThI Mo OMosorum A yyammxes 10 kiaacca.
[Ipexxne dvem mpoBepsATh pabOTHl  ydYalIUXCs, BHUMATEIbHO

MIPOYUTANTE UHCTPYKIUIO IO IPOBEPKE
Yactb A
3a BepHOe BbInojaHeHue 3ananuii 1 — 13 BeictaBisiercs 1 0aswi.

Yactp B
3a BepHOE BBINIOJIHEHHOE 3ajaHue 14 BoicTaBisercs 2 0ajJia.
Jlns 3amanus 14 BeicTaBisgercs 1 0auJ, eciin Ha JIF000# OHOM
MO3UIIMK OTBETA 3alKMCaH HE TOT CUMBOJI, KOTOPBIN IIPE/ICTABIICH B
3TajoHe oTBeTa, U () 0aJJI0B BO BCEX IPYrUX CIydasX.

- OTBET BKJIFOUAET J[BA IPUBEICHHBIX OTBETA M HE COJCPKUT
OMOJOrHYECKHUX OLIMOOK -2 0aJia;

- OTBET BKJIFOUAET JIBa IPUBEICHHBIX OTBETA, HO COJCPIKHUT
HerpyoOble Onosornueckue omuoku -1 6aJwr;

-OTBET BKJIIOUAECT OJHO-ABA OOBSICHEHUS MPH HATUYHH TPyOBIX
OHOJIOrMYECKHUX OIIMOOK

NJIN oTBeT BKJIIOYAET OHO U3 IPUBEAECHHBIX O0OBICHEHUH NpU
HaJMYUU HETPYOBIX OMOIOTUYECKUX OLTHOOK.

WNJIN otBet HenpaBuiibHbIN.- 0 6as/10B

Bapuanr 1
DJIeMEeHTHI OTBETA:
1 )cornacHo mpaBuITy KOJIOTUYECKON MUPaMHIbl, OoMacca Kaxoro
MOCJIEYIONIEro TPOPUUECKOTO YPOBHS YMEHbBIIIACTCS
npubnusuTensHo B 10 pas;
2)cnenoBarenbHo, A MUTaHUs AeTb(rHA HA/I0 3T XUIHOU PHIOHL,
JUTst e mUTaHust Heo0xonuMo 30T HEXUIITHON PBIOBI, KOTOPOU JIJIst
nuTtanus HyxHO 300T nIaHKTOHA.

Yacts A Yacrs B Bapuant 2
1 2134|5678 ]9 ]10]11]12]13 14
Bapwmanr | 1 | 2 | 4 | 2 | 4 | 3 1211 3 3 | 3neMenHTy grecta:
1 1)cQriiacHO MpaguiTy KOJIOrMUECKOM MUpamMuibl, OnoMacca KaxJ;1oro
BapI/IaHT 1 3 4 2 4 1 1 2 2 3 2 2 l'gOC HGHWFO FpO(l)I/I‘ICCKOFO YPOBHA YMCHBIIACTCA

2

2~
npuou3uTeNbHO B 10 pas;

Yactp C
MaxkcuMabHbIH 0ant 2
3agaHus D TOM YaCcTH OIEHUBAIOTCS B 3aBICHMOCTH OT ITOJTHOTHI M
MPaBUILHOCTH OTBETA:

2)CileA0BaTenbHO, U uTaHus GuirHa Hajo 35Kr OnoMacchl
XOpbKa, JUIsl MMUTaHUS XOPbKOB HE00xoaumo 350Kr Onomacchl
MBIILIEN TIOJIEBOK, KOTOPBIM /i1 nUTaHus HykHO 3 500 kr 3epHa.

MakcumaibHOE KOJIMYECTBO OAJJIOB 32 BHIMOJTHEHHYIO 0€3 OHO0K
paboty — 17 6annos.



PexkomeHnayemMasi IKAJIa OLlEHUBAHUS
15-17 6aioB — «5»
11-14 GanmoB — «4»

7 -10 6ayu1oB — «3»6 0aIIOB U MeHee— «2»

HMHcTpyKuusi mo npoBeaeHUo
NMPOBEPOYHOIT padoThI MO OHOJIOTUM JJA ydamuxcesa 10
KJIacca.

Ha3nauenune mpoBepoyHOW pabOThI — OLIEHKA YPOBHSI OCBOCHUS
TrOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa IO OWOJIOTUHU
yuamumucs 10 kmacca. O6miee Bpemsi BBIMOTHEHUS MPOBEPOYHOM
paboTsl - 40 MUHYT.

Kaxxaplit BapraHT MpOBEPOYHON PabOTHI COCTOMT M3 TPEX YacTeit
U BKIoYaeT 15 3amanwii, pazmuuaroniuxcs ¢GopmMoidl U ypOBHEM
CIIOKHOCTH.

Yacte A conepxut 13 3amanuii (1 — 13). K xaxnomy 3amanuio
IIPUBOAMTCS 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJBKO OIWH BEPHBII.
[Ipu BBIMOTHEHUHN 3a/IaHUI TOM YacTU OOBOIUTCS KPY>KKOM HOMED,
KOTOPOW COOTBETCTBYET HOMEpY BbIOpaHHOro otBera. Eciu

1 Bapuanr
HHcTpyKuus 1 yyammxcs.

Tect cocTouT u3 yacreii A, B, C. Ha BoinmosiHenne orBoautcs 45
MHUHYT. 3a)1amm PEKOMEHAYETCHA BBINMOJIHATD 110 IIOPAAKY, HE
NMPONYCKAasi HU OJHOI0, 1axe camMoro Jerkoro. Eciim 3aganue He

BbIOpaH HE TOT OTBET, TO OH 3aUEPKHUBACTCS M YKa3bIBACTCSI HOMEP
IIPaBUWJIBHOTO OTBETA.
3a Kax bl TPaBUJIBHBIN OTBET yJalUiiCs MOJTy4aeTe ofuH Oa.

Yacte B Brmtouaer 1 3aganue ¢ kparkum orseToM (14). ITpu
BBINOJIHEHUH 33JJaHUs 3aIIUCBIBAETCSA OTBET TaK, KaK YKa3aHO B
TEKCTE 3a7aHusl. B ciydae 3amucu HEBEpHOIO OTBETA OH
3a4EepPKUBACTCA U PAJIOM 3alHUChIBAETCS HOBBIM.
MaxkcumanbHOE KOJIMYECTBO OaioB 2.

UYacts C Brirovaet 1 3aganue (15) co cBOOOAHBIM OTBETOM . DTO
3amaHne TpeOyeT 3amucarh TOJHBI M OOOCHOBAHHBIM OTBET Ha
MIOCTaBJICHHBINM BOIIPOC HA 0OpaTHOM CTOPOHE JIHCTA.

[TonHbIi OTBET OLIEHUBAETCS B JiBa Oajuia.

9Tanbl MPOBEACHUA paﬁoTLI .

MHCTPYKTaX y4aluxcs (TEeKCT MPUBOAUTCS) - 2 MUH;
BEITTONTHEHHE 3agaHui — 40 MUH.

IIpome:xxyTouHasi HTOroBasi arrecTanus no omosornu B 11
KJjiacce

yaaeTcs BBINOJHUTH cpa3y, nepeiaure K ciaenywomemy. Ecan
OCTAHETCH BPEMS, BEPHUTECH K IPONYIICHHBIM 3a/IaHUAM.

Yactb A.
K ka:xxnoMy 3a1aHui0 4acTH A JaHbI HECKOJIbKO OTBETOB,
U3 KOTOPBIX TOJIbKO OJMH BepHbIii. BbiOepuTe BepHbIii, 110
BallleMy MHEHHIO, OTBET, 3aNIMIINTE ero B 0JIaHKe OTBETOB.



1.2neMeHTapHON eAMHHUIIEH 3BOIFOLIMOHHOTO IIPOIIecca SIBJISIETCS:

a. Oco0n

0. Bun

B. IlogBung

r. [onyssiius
2.OCHOBOIIOJIOKHUKOM HAYKH CUCTEMATUKH SIBJISICTCSI:

a.Y./lapun

6. XK.b.JIlamapk

B. K.JIuanen

r. M.JIomoHOCOB
3.IIpumepom neicTBUS ABMXKYIIEH (HOPMBI €CTECTBEHHOTO 0TOOpa
SIBIISICTCS:

a. cueznoBenue Oemnbix 6a00UYeK B MHAYCTPUATBHBIX
paiioHax

6. CX0/ZICTBO B CTPOCHHH IJ1a3a MICKOMUTAIOIINX

B. BrIBeIeH1e HOBOT'O COPTA MIIIEHUIIB B HOBBIX YCIIOBHSIX.

r. ['ubenb ITMHHOKPBUIBIX U KOPOTKOKPBUIBIX MITHUI] BO
Bpems Oypb
4.0cobu IBYX MOMYJSIIIHA OAHOTO BUJA!

a. MoryT ckpemuBaThCs U JaBaTh MJI0IOBUTOE TTOTOMCTBO

6. MoryT ckpeniBaThCsi, HO TUIOJOBUTOTO ITOTOMCTBA HE
JIAf0T

B. He MoryT ckpemuBarbcs

r. MoryT ckpeumBaThCsi ¢ 0COOSMHU APYTUX BUAOB
5.1IpuMepoM NOKPOBUTEINBCTBEHHON OKPACKU SIBJISIETCS:

a. CxoxcTBO (POPM M OKPACKH TeNa ¢ OKPYKAOITUMHU
npeaMeTaMu

0. [logpakanre MeHee 3alTUIIIEHHOTO BUa Oosee
3aIUIIEHHOMY

B. UepeoBaHuE CBETIIBIX U TEMHBIX MTOJIOC HA TEJe

r. Oxpacka ocbl

6.ApoMOp(030M MOKHO CUUTATH CIEAYIOMINE «ITPHOOPETCHUSY:

a. YTpaTa HIepCTHOr0 OKPOBa CIOHAMHU

0. IlosiBneHue U1 y MPECMBIKAIOIIUXCS U UX Pa3BUTHE HA
cylie

B. Y JUIMHEHUE KOHEYHOCTEH JIOIIaa1

r. [ToKpOBUTENBCTBEHHYIO OKPACKY
7.Cytb runotessl AWM. OnapuHa 3akiroyaercs:

a. B nmpu3HaHum aGMOreHHOro CUHTE3a OPraHNnYEeCKUX
COCIMHEHU I

0. B orpunianuu aGMOreHHOro CUHTE3a OPraHu4eCcKuX
COECIMHEHU I

B. B yTBepxeHuu, 4To )Xu3Hb ObUIa IPUBHECEHA U3BHE

r. B yTBepKaeHNH, UTO KHU3Hb CYIIECTBOBAIA BEYHO
8.BakHeHIIUM COOBITHEM apxesl CIelyeT CUUTATh:

a. Haxormenne B atmocdepe kucimopoaa

0. IlosiBneHue koauepBaToB

B. O0Gpa3oBaHue MEPBbIX OPTaHUUECKUX COCAMHEHUI

r BbIxos ’KMBOTHBIX Ha CylIy
9.HeoO0xoIMMBIM yCITOBHUEM JIJIs1 )KM3HU PAaCTEHUH Ha cylie ObLIo:

a. Hannuue kucnopona B atmocdepe

6. Hannuue noussl

B. Hanuuue xnopodumiia

r. Hanmname «030HOBOTO DKpaHa
10.0O1HOM U3 MPUYKH, 110 KOTOPOH ceiyac He BOSHUKAIOT HOBBIE
BUJIBI YEJIOBEKA SIBIISICTCS:

a. OTCyTCTBHE PENPOAYKTUBHON U3OJSAIMH MEXy pacaMu

0. CX0ACTBO T€HOTHUIIOB BCEX JIFO/ICH

B. [IpuHa/IeKHOCTH pac K pa3HbIM BUAaM

r. YBeNMM4eHNE CKOPOCTH MEPEIBIKEHUS
11.0t1 cobupatenscTBa CheT0OHBIX PACTEHUH K UX BBIPALIMBAHUIO
YeJIOBEK Iepenies Ha CTaIuu:

a. YernoBeka yMenoro



0. [lurexkanrtporna

B. Heannepranbua

r. Kpomanbsonna
12.YenoBek nosBUIICS Ha 3eMJle:

a. B apxerickyto apy

0. B maneo3olickyro 3py

B. B Me3030licKyr0

r. B kallHO301CKYIO
13.0Opranu3mMel, Kak IPABHIIO MIPUCIIOCAOTINBAIOTCS

a. K Heckonpkum, Hanbo1ee BaKHBIM SKOJIOTHUECKUM
¢dakxTopam

6. K ognomMy, Haubosee cymiecTtBeHHOMY (hakTopy

B. Ko BceMy KOMIIIIEKCY SKOIOTHYECKUX (HaKTOpOB

r. BepHbl Bce 0TBETHI
14.ITpuunHOM OrPOMHOIO YBEJIUYEHHUS YUCIEHHOCTH KPOJIUKOB B
ABCTpajinu cTajo:

a. M3zo00unue numm

6. OTcyTCcTBHE BparoB

B. Co3HaTENbHBINA OTOOP KPOJIUKOB YETTOBEKOM

r. brnaronpusiTHble KTUMaTH4YECKUE yCIOBUS
15.9Heprus coHIIA UCTIOTB3YETCS:

a. TonbKo MpoaylieHTaMu

6. TonbKO peylieHTaMu U KOHCYMEHTaMU

B. Bcemu yuacTHuKaMu OuoleHO03a, KpOMe peayLIeHTOB

r. Bcemu yuactHukamu 6uolieHo3a
16.Hannyummm criocoboM ydacTHst OT/ICIBHOTO YeJIOBEKa B
COXpaHEeHUHU 6uochepsl ABISETCS:

a. OTka3 oT e3/1bl Ha aBTOMOOUIIE

6. Yyactue B pa3paboTKe 3aKOHOB 110 OXPaHE MPUPO/IbI

B. Cokpaiienue norpeOaeHusI MSICHON MHIIN

r. OTKa3 oT OpakoOHBEPCTBA
17.BbIOpaTh NpaBUILHO COCTABJIEHHYIO MHUILEBYIO LIETb!

a. KneBep----sicTpe0----111Meb----MblIIIb
0. Kneep---1mmenp-----MplIb-----5CTPeO
B. [lIMeb---MBlIIIb----sICTpeO----KJIeBEep
r. SlcTpe6----MBbIIIb----IIIMeITb---KJIEBEP

YacTLB.

B.1.I1pu BHINOJHEHUU JTAHHOTO 32/ IaHUsI BbIOEpHUTE U3
MPeAJI0KeHHBIX HIKe BADHAHTOB NMPaBUJIbHbIE OTBETHI.
IpaBuiibHBbIE OTBETHI 3aANUIIKMTE Yepe3 3aNATYI0 HATIPOTHB
HOMepa Bompoca.

Br16paTh 0cHOBHBIE (DaKTOPBI CPE/Ibl, OT KOTOPOM 3aBUCUT
MPOLBETAHUE OPraHU3MOB B OKEaHe:

a. JlocTylmHOCTb BOABI

6. KonmmuecTBo ocakoB

B. [Ipo3padHocTh cpeasl

r. pH cpenst

1. ConeHocTh cpeibl

e. CKOpOCTb HCIIapeHMsI BOJBI

K. KoHLIeHTpauus B cpesie yrieKucioro rasa

B.2.I1pu BbINOJIHEHNH 32/1aHUS YCTAHOBHUTE COOTBETCTBHE

NPUMEPOB NPHUCIOCO0IeHHH ¢ MX XapakTepoM. O0beAnHUTE UX

NPaBUIBHO B Ta0/uIy:

a. Oxpacka mepctu 0eI0ro MeaBeIs
6. Oxpacka xxupada
B. OKpacka mmens



r. @opma Tena najaovYHUKa

1. Okpacka 00>Kbeil KOPOBKH
e. UepHbie U OpaHIKEBBIC MATHA T'YCEHUI]
K. CTpoeHHe [IBETKA OpXUJEU
3. BHemnee cx0ACTBO HEKOTOPBIX MyX C OCaMu

JlaTh noJIHbII pa3BepHYTHI OTBET HA BOIPOC.

HOLICMy CHHMXXCHHEC YHCIICHHOCTHU BUJa MOXKET CTAaTh HpH‘lHHOI;'I €ro
BbIMUpAHUA. HpI/IBeCTI/I HC MCHCC TPCX IMPHUYNH.

IToxpoBuTrensCTBEH

Hada OKpacka MaCKI/IpOB

Ka

Mumukpus

YFPO)KaIOHIaH OKpackKa

B.3.0npenesnte nocjie10BaTeIbHOCTH MPOLECCOB,
XapaKTePHBIX IS reorpadgpuueckoro BuI000pa3oBanms.

1. bopmupoBaH¥E MONYJISIIUU C HOBBIM TeHO()OHIOM

2. IOSIBIICHHE T€OTpagUUECKON Perpajbl MEX1y MOMYJISIUAIMA

3. ecTecTBeHHbIN 0TOOp 0co0el ¢ MPUCIIOCOOUTENBLHBIMU K JIAHHBIM

YCJIOBUAM NTPpHU3HAKAMU.

4. nosiBjieHre 0coOeil ¢ HOBBIMU MTPU3HAKAMU B N30JIMPOBAHHON

omyJjianuu

YactsC.

Hrorosasi koHTpoJIbHasi padoTa mo oOuosornu B 11 kiacce



2 BapuaHT
HHcTpyKIUSA 10151 yYAIIUXCS
TecT cocTout U3 yacreit A, B, C. Ha BolnojiHenue orBoautcs 45
MHUHYT. 3a/1aHusl peKOMEHyeTCsl BBINOJHATD 10 MOPSIAKY,He
MPOILYCKAasi HM OIHOI0, /1a:Ke caMoro Jierkoro. Eciiv 3aganue He
y/JaeTcs BbINOJHUTH cpa3y, nepeiiaure K ciaenywomemy. Ecin
ocTaercsi BpeMsl, BEpHUTECHh K PONYLUEHHBIM 32IaHUAM.

YacTtb A.
K ka:xxaomy 3a1aHuI0 4acTH A JaHbI HECKOJIBKO OTBETOB, U3
KOTOPBIX TOJBKO OUH BepHbIii. BbiOepuTe BepHblii, 10 BalieMy
MHEHHIO, OTBET, 3alIMIINTE €ro B 0JIAHKe OTBETOB.

1.Marepuanom [uist 3BOJIFOLIMOHHBIX IIPOLECCOB CIIYXKUT:

a. ['enernueckoe pazHooOpasue Nonyasuui

0. Bun

B. biaronpusTHble npu3Haku

r. becrionesnsle nny BpeaHble NPU3HAKU
2.CKONBbKO BUJIOB PAaCTEHH NMPEACTaBIECHO B JAHHOM CITHCKE:
(0nyBaHUYMK JIEKapCTBEHHBIH, KJIEBEP, IOAOPOKHUK CPEIHUMN, MATA
KJIyOHEHOCHas):

a. l

0.2

B. 3

r. 4
3.EctecTBeHHbII 0TOOp COXpaHsIeT MPU3HAKU OPTaHU3MOB:

a. Ilone3Hnle o1 yenoBeKa

6. Bpenusie s uenoBeka

B. Bpennsie g Buga

r. [lone3nsie u HEUTpaANbHBIE 171 BUAA
4.OCHOBHOM NPUYMHOM /17151 BBIJICJIICHUS IPYMIbI 0cOO€ei B
MOMYJISILIUIO SIBIISIETCSA:

a. BHelHee otiuuue rpynm apyr oT apyra

0. BHyTpeHHue oTanuus rpynm Ipyr oT Apyra

B. M30msms rpynm apyr ot apyra

r. Bce nepeuncneHHble BhIlI€ TPUYUHBI
5.Ilogpakanue MeHee 3alUIIeHHOro BUa 0oJee 3alHIeHHOMY
Ha3bIBACTC:

a. MackupoBka

0. Mumukpus

B. [I0OKpOBUTEIBCTBEHHON OKPACKOM

r. [Ipenynpexnatoeil okpackoi
6.Pa3Hble BUbI JAPBUHOBCKUX BBIOPKOB BO3HUKIIM ITYTEM:

a. Apomopdo3za

0. lerenepauuu

B. Unnoananranuun

r. Kararenesa
7.0O1HUM U3 BaKHEUIIUX 3TAllOB BO3SHUKHOBEHHUS )KU3HU MOKHO
CUUTATh:

a. [losiBIeHNE aMUHOKHUCIIOT

0. [losiBnieHue yrieBo 0B

B. [losiBIIeHNE HYKIIEMHOBBIX KUCIIOT

r. IlogBieHne TUIUIOB
8.Opa, B TeueHHE KOTOPOI BO3HUKJIA )KU3Hb, HA3bIBACTCA:

a. Pannuit nporepo3oit

0. Apxeii

B. [laneosoit

r. Mesoson
9.Me30301CKYI0 3py COCTaBIISIFOT MEPUO/IBI:

a. JleBoH, cuityp, KeMOpHii

0. Tpuac, ropa, men

B. [lasieoreHn, HeoreH, aHTpONIOreH

r. JIeBoH, HEOTeH, MEN



10.O1HUM U3 IPU3HAKOB, I0KA3bIBAIOIINX (DAKT CYyIIECTBOBAHUS
HBOJIFOLIMOHHBIX ITPOLIECCOB B YEJIOBEUECKOM OOLIECTBE SBIISAETCS:

a. YacTble HacneICTBEHHbIE 3a00JI€BaHUs Y ““MaJIbIX
“HapoaoB

0. Poxxnenue Mmynaros

B. I3MeHeHus B JIEKCUKE, pa3BUTHE HAYKU, KYJIbTYpPbI

r. Bce nepeuncieHHble BhILLIE NPU3HAKT
11.ITIepexo/1 OT 4eI0BEKOOOPA3HBIX 00€3bsH K YEIOBEKY
COBEPLIMJICS ITyTEM:

a. Apomopdo30B

6. Unnoananranuu

B. Jlerenepanuu

r. Kararenesa
12.0cHOBHOM npUYnHON (POPMHUPOBAHNUS PA3HBIX Pac CTANHU:

a. ['eHeTnueckas u3omsus

6. DKonoruyeckast U30JsLUs

B. 'eorpaduueckas usonsuus

r. PenponykTuBHas n3onAnus
13.0rpannunBaromumM (pakTopoM MOKHO CUUTATh:

a. @akTop, 60JIbIIE BCETO OTKIOHSIONIUICS OT
ONTHMAaJIbHBIX 3HAYEHUN

6. ®axTop, HanboJee MPUOIUKEHHBIH 110 3HAYEHUIO K
ONTUMAJILHOMY

B. @aKkTOp, HE BBIXOASAIINN 32 IPEENBI ONITUMAIBHOIO

r. @akTop, MEHee BCEro OTKJIOHSIOIIUICS OT ONTUMYyMa
14.0aH1MM 13 Ba)KHEHIINX PE3yIbTaTOB B3aMMOOTHOLIEHUHA MEXIY
OpraHU3MaMH SIBIISIETCS:

a. Perynsnus 4McieHHOCTH OpraHU3MOB

0. DBOIOITMOHHBIN MMPOTPECC BUOB

B. BO3HUKHOBEHHE F€HETHYECKOro pa3HooOpa3us
OpPraHHU3MOB

r. Her BepHOro orBera

15.ArpocucreMa cxoaHa ¢ 9KOCUCTEMOM B TOM, UTO B HEH TaKKe:

a. OTCYTCTBYIOT LIeMH MUTAHUS

0. IIporcxoauT KPyroBOpoT BEIIECTB

B. boJIbIITyI0 pOJIb UTPAET UeIOBEK

r. Het opranusmoB-pa3pymmreneit
16.Ha xaxxoM mocieayroiieM YpoBHE MUIIEBON e
yTPAYHBACTCS:

a. 1% sHeprumn

0. 10% sHepruu

B. 30% sHepruun

r. 50% sHepruun
17.CuntaroT, 4yTo *“ mapHUKOBBIHN 3 PeKT” 00ycrIoBIeH
YBEJIMYCHUEM B aTMOCdepe:

a. CepoBojsioposia

0. Yrnekucioro rasza

B. JInokcuaa cepsl

r. O30Ha

YacTto B.

B.1. IIpu BbIOHEHNH JAHHOTO 3aJaHHUS BblOepuTe U3
Nnpe10KeHHbIX HUKe BAPDUAHTOB NMPABUJIbHbIE OTBETHI.
IIpaBu/IbHBIEC OTBETHI 3aNMIIMTE Yepe3 3aNATyI0 HANIPOTHB
HOMepa Bompoca.

Br10paTh npu3HaKky, XapakTepHble TOJIBKO JJIsl arpolieH03a:
a. EnMHCTBEHHBIM HCTOYHUKOM SHEPTHH SIBISIETCS COJTHIIE

0. Bce xumuueckue 3J1eMEHTEI BO3BpAlIarOTCs B IIOYBY
B. HOFJ’IOHIGHHaSI OHEPIUA paCCCUBACTCA B BUAC TCILIA



r. YacTb 3HEpruu 1 BEIIECTB U3BJICKAIOTCS U3 KPYTrOBOPOTa

YECJI0BCKOM

1. JlelicTByeT TONBKO €CTECTBEHHBIN 0TOOP

e. JIeWCTBYIOT €CTEeCTBEHHBIN M HCKYCCTBEHHBIN OTOOPHI

K. Mcnosib3yroTcst JOTOTHUTENbHBIE HCTOYHUKY SHEPTUU

3. JlelicTBUe MPUPOAHBIX (PAKTOPOB HE KOHTPOJIUPYETCS

u. ['MOHeT npHu OTCYTCTBUU KOHTPOJIS CO CTOPOHBI YEJIOBEKA
K. [MOHeT npu Hepa3yMHOM BMELIATENILCTBE YETOBEKA

B.2.Pacnipenennre nepeunciieHHble HUKe GaKTOPHI HA
adumornyeckue u omornyeckne. O0beaMHUTE UX NPABUJIBHO B

Tadauuny:

a. XUMHYECKHUH COCTaB BOJEI

6. PazHoOOpa3ue miaHKToHa

B. BaxxHOCTB, 1° MOYBEI

r. Hannune kimyOGeHbKOBBIX OakTepuil Ha KOPHAX 0000BBIX
1. CKOpOCTh T€UEHUSI BOJIbI

€. 3aCONeHHOCTh MTOYBHI

K. PazHOOOpa3ue pacreHuit

3. XMMHMUYECKHM COCTaB BO3AyXa

u. Hanuuue B Bo3tyxe OakTepuit

A. xucrenepsie peiOb; Bb. mpecMbikatonuecs; B. Creronedansi; I
Becuepennbie xopnoBbie; . ITUIBI B MICKOTUTAOIIHE.

Yacts C.

JaTh MOJIHBIN Pa3sBepHYThIH 0TBET Ha BOIIPOC.

[Toyemy MIUPOKOJIMCTBEHHBIN JIEC CUYMTAIOT OOJIEe YCTONIMBOM
9KOCUCTEMOM, YeM pa3HoTpaBHbll 1yr? [IpuBeauTe He MEHEe Tpex
JI0Ka3aTeNbCTB

AbuoTtnueckue  (hakTopsl buortnueckue

(bakTopsl

B.3.YcranoBure noc/jie10BaTeJIbHOCTb NMOSIBJICHHUS TPYIIIT
XOPAOBBIX KMBOTHBIX B Ipo1ecce IBOJTIOLNH.



OTBeThI K HTOTOBOM KOHTPOJILHOM padore mo 6mosiornu B 11 Kiacce

Bapuanr 1

N
w

No Bompoca 1

©

10 | 11 | 12

13114 |15 |16 | 17

OTBETHI r [0 |a

YacTLB.
B 1:B, T, ]I, X

B 2:

HOKPOBHTCHBCTBGHH&H
OKpackKa

MackupoBka

Mumukpus

Yrpoxaromas okpacka

a, 0

r

X, 3

B’H)e

B.3.-2431

Yacr C

1) YMeHblIaeTCsi BEPOSTHOCTH BCTPEUH Pa3HOMOJBIX 0CO0€ii B mepuo

Pa3MHOKEHHUS;

2) Bo3HuKaer HexkeJlaTeIbHOE 0JU3KOPOJACTBEHHOE CKPEIBaHNe, YTO CHIZKAET
JKH3HECNOCOOHOCTH 0c00eil, TAK KaK Bpe/HbIe pelleCCHBHbIE MyTallUH
MPOSABJISAIOTCH B TOMO3UTOTHOM COCTOSTHUM;

3) UYem HUKe YMCIEHHOCTH, TEM BbIlIEe BEPOSITHOCTH CMEPTHOCTH OT CJIy4aiiHOro

dakropa.
Bapuanr 2.
Ne Bonpoca 1 12 |3 |4 15 6 8 |9 |10 |11 (12 |13 |14 |15 |16 |17
OTBETHI a |B |r |B |0 B 6 |6 |a |6 |B |a |a |6 |0 |O
YacreB.
B 1:T'E, XK.
B 2: B3-41325
AbuoTtnueckue  (akTopsl buotnyeckne  paxTOpbl
a,B,01,¢,3 6,F,)K,I/I

YacrsC.




1. B mMpoKoJHCTBEHHOM Jecy 00Jbllee pa3HOoOOpa3ue BUA0B, Y4eM HA JIYTY;

2. MHOrosipycHoOcTh 4 00J1b1I0€ A3HO00pa3He IKOJIOTHYeCKHX HHIIL;

3. Pa3BeTBJIeHHbIE CeTH MUTAHUSA 00eCTIeYUBAIOT 00JIee MOJHBII KPYroBOpoT
BellecTB.

HacnencrBenHas ”3MEHYMBOCTD CO3/1Aa€T TEHETUYECKYIO HEOAHOPOJHOCTh BHYTPH
BU/JIA,/1eCTBHE MyTallMil U 0JIOBOI0O IIpoLiecca HeHanpasiieHHO. T.e. Haciae1cTBEHHas
M3MEHYMBOCTD JIMIIb [TOCTABISET MaTepHall sl 0TOOpa. DBOJIIOLUS JKe-TIPOLIecC
HaIpPaBJICHHBIN, CBSI3aHHBIHN C BRIPAOOTKON MPUCTIIOCOOJICHUH 110 MEpe MPOTPECCUBHOTO
YCIIOXKHEHHUS CTPOEHUS M (PYHKIMHA KUBOTHBIX U pacTeHui.CylecTBYeT JHIb OJJUH
HaIPaBJICHHBINA YBOJTIOIMOHHBIN (PaKTOp-eCTeCTBEHHBIN 0TOOp.BrKyIIMiA 0TOOD
npeoOpa3syeT BUJIbI( CIIOCOOCTBYET CABUTY CPEHETO 3HAYEHUs IPU3HAKA IIPU U3MEHEHUU
ycioBuil cpenibl). CTabMIM3UPYIOMUA 0TOOP 3aKPEIUISET MOJIE3HbIE (POPMBI, MPETOXPAHSIET
CJIOKMBILHNCSA T€HOTUI OT Pa3pylIAOLIEro MyTallOHHOIO IIPOLECCa B OTHOCUTEIBHO
IIOCTOSIHHBIX YCJIIOBUSX CPEIbI.



YYEBHO-METOJINYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* buosorus, 10 xnacc/ benses JI.K., Apmvmui .M., Ky3nenosa JI.H. u apyrue; non
penakuueit bemsiera JI.K., J{pimmmna I'.M., AkuronepHoe o61mectBo «M3narenbcTBo
«IIpocsemienne»

* buonorus, 11 xknacce/ benses [I.K., boponun [1.M., Ipimiun .M. u apyrue; mon
penakmueit bensesa J1.K., Jpmvmuia I'.M., AkunonepHoe o6mectBo «M31aTenbcTBo
«IIpocBenienue

METOJUYECKHE MATEPHUAJIBI J1JI51 YUUTEJISA

1.buonorus,10 knacc/benses 1.K., Aeiviui I'.M., Ky3uenosa JI.H. u apyrue; noa
penakuuert bensiera JI.K., JIpimimuna I'.M., AkuronepHoe o61iecTBo "M3marenbcTBo
"[Ipocsenienue";

2. buonorwus. 11 kiacc: yaeOHHK 17151 00IIe00pa30BaTEIBHBIX OpraHu3aIuii: 6a30BbIi
yposens/J1.K.bemsies, [1.M.bopoaun, I'.M.Ipimimn u ap.; nox penakuuei /. K. bensesa u
[."M.Ipimimna. — 6-e uznanue —M.:IIpocBemenne, 2019.- 223 c: wi

3. borganosa T.JI., Cononosa E.A. buonorus: CripaBouHoe mocodue st
CTapILIEKIACCHUKOB U

noctynaromux B BY3s1. — M.; ACT — [IPECC, 2001.

4. buonorus B Tabnumax. 6-11 kmaccsl: cnpaBoyHoe ocobue / aBT.-cocT. T.A. Ko3nosa,
B.C.

Kyumenko. — M.: [Ipoda,2006.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HHTEPHET
DNeKTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

1. ®EJIEPAJILHBIN TTOPTAJI «Poccuiickoe o6pazoBanue» www.edu.ru

2. EnuHoe OKHO J1ocTyma K 00pa30BaTebHBIM PeCypcaM:
http://window.edu.ru/window/library

3. Enunast komekius nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB:
http://schoolcollection.edu.ru/collecti on/

4. denepanbHBIM MHCTUTYT MEIarormuecKux u3mepeHuit: http://www.fipi.ru/

5. Duanuknoneaus «KKPYTOCBET» www.krugosvet.ru

6. DnexTpoHHas 6ubiaroreka www.gumfak.ru

7. Poccuiickuii O6meodpazoBarenbhbiii [Topran www.school.edu.ru

8. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Ton6opka uHTepHET-MaTepHaIOB
JUIs yduTeneil OMOJIOTHH MO pa3HbIM OMOJIOTHYECKUM TUCLIUIITMHAM.
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