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HOACHUMTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHMH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buoiorus» cocraBuiIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJCH, COACpIKaHUS,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
oOmiero obpazoBanusi B Poccuiickoit @enepaiuu, a TakKe MOJIOKEHUS O Crelu(puKe OUOJIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHbBl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBICHUE O IeNAx, 00 o0IIeil cTpareruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleleHHue I10
paszenaM U TeMaM, PEKOMEHJIyEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroMXCsl.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUI 00yJaromuxcs 1mo
OCBOCHHMIO COJIEpKaHHsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme mo 6uosnorum (10—11 kmaccel, 6a30BbIi ypOBEHb) peaiM30BaH MPHHLUI
NPEEMCTBEHHOCTH B HW3yYeHHHM Ouoyoruw, Oyaromapss dYemMy B HEW NpocMaTpuBaeTcs
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWI, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTHYECKOTO  MBIIIJICHHUS,
IpeJCTaBIeHUH O 370pOoBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUl, 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 KM3HU JJI PEIICHUS MPUKIAJAHBIX 33/1a4, B TOM YUcCie: TPOQUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€J1eCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOI cpene,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH YEIOBEKAa Ha COCTOSHHE MPHUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HAMpPaBICHHOCTH Y4eOHOro
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOTUMOCThIO 00ecredyeHUs YCIOBHM Ui peuieHHs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYECKOro o0pa3oBaHus, KOTOpasi Mpeanoaraer
¢dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K U3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MmecTo. OHa
obecrieunBaeT (HOpMHUPOBAHHE y OOYYAIONMIUXCS TMPEACTABICHUNH O HAYYHOW KapTHHE MHDa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPOE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 3BOJIIOLMHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB KMBOW TNPHUPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 37I0POBOTO0 M Oe3omacHOro oOpasza
’KHU3HU, SKOJIOTUYECKOT'O MBIIIJICHHS], IEHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OWMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro ooduiero oopa3oBaHus, CoUanu3aiy odyJaromuxcs. M3ydenne



Oouosoruu obecrieunBaeT YCIIOBHSI TUTS hopmupoBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazpaHHble MOI0XKeHHUS O MpeAHa3HAYCHUU y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanust yaeOHOro Tipeameta «buonorus» 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 MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU aesTeibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUMU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHU3AIUH OHOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOM TPUPOIBI, O €€ YpOBHEBOIl OpraHu3alii U HBOJIOLUU. B COOTBETCTBUU C ITUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctema», «Cuctema u MHOroodpasue OpraHHuecKOro MHUPay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydyebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJarouMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUN HCIONIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIMMHCI CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOOOpPa3MU M OCOOCHHOCTSIX KHBBIX CHCTEM pa3HOTO YPOBHSI OpTaHHU3allWH,
BBIIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUM HAyYHBIX B3TJISAIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIiH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBAHWU 3HAHHWH W OMBITA, MMOJTYYCHHBIX NPU U3YICHUH OMOJIOTHH;

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

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUSI YEJIOBEKOM KHBOM MPHUPOJBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHS ITHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», ndydaemas 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 Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKXAHUE OBYYEHUA

10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuiel U cxeMbl: «MeTo bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

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

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSI{UOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOoTHYEeCKHi), OMoChepHBI.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHU OpraHU3AIMHU KUBOUH
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHU BOJBI M MUHEpaJIbHBIX BellecTB B KkieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouoniornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuust  (QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YTJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB W JHUMHIOB KaK
HMCTOYHHKOB YHEPTUU.



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

[utosmoruss — Hayka o kjerke. KierouHas Tteopuss — mpuMep B3aUMOJCUCTBUS WU U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOCHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHASs CTEHKA, TIMKOKAIMUKC, MX (YHKITUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onpmaku, mu3zocoMmsl. [lonyaBToHOMHBIE
OpraHOWbl KJIETKH: MHTOXOHJPHUH, TUIacTUlbl. [IpoucxoxiaeHue MUTOXOHAPUNA W TIIACTHU]L.
Bunel nnactua. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

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

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynst AT®y», «CTpoeHrne 3yKapuoTHUeCKOM
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

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

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, YXUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumbel oOMena BemiecTB: aBTOTPOHBIN U TeTepoTpodHbId. Ponb depmeHTOB B 00OMEeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakmuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )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
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SJHepreTndeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKoi mHpopmanuu B KieTKe. [ €eHeTHYeCKUi KOJ W €ro CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. bakTepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIe BUpYycaMu. Bupyc uMmMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUe TeHa», «CuHte3 Oenka», «leHeTnueckuii Kom», «Bupycs,
«bakrepnoparn», «Crtpoenune wu ku3HeHHbIH 1nuka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIMTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuael. [luTtonornueckue OCHOBBI pa3MHOXKEHHMS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxonsdiue Ha pasHbIX
CTaZuAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ruO€sb KJIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIe€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — mporuecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHBOTHBIX. [100BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CIepMaro30H,
SUICKIIETKA) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

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

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIJIOOTBOPEHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«litnexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anInKanms «/lenenue kinetkuy, moaens JJHK, moxens MetadazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

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

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb muTonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOJIOTUYECKUH, LUTOT€HEeTHYECKU, MOJIEKYISIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
MonoruOpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuIoB MepBoro nokojeHus. [Ipasumno
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckre OCHOBBI IUTHOPHUIIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKpPELIUBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. | eHeTHYeCKne KapThl.

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

N3meHunBOCTh. BHibl ”3MEHUMBOCTH: HEHACIEACTBEHHAs U HACJIEICTBEHHAs1. POk cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Wiy reHOTUIIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAS N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTra M



NPUYHHBI MyTaluid. MyTtareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAZOB B HACIEICTBEHHON
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 OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ nomomipio [1[[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHuUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYEHUSI TEHETHUECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 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 pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoanpukauoHHas
M3MEeHUYUBOCTh», «HacnenoBanue pesyc-axrtopay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (GopMbl KpbUILEB U OKPAcKu Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

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

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBBI M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KCcTepbepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTOopuaunr. OtnanéHHas ruOpuauzanuss M e€ yCrexwu.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJMUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennnix opranmsmon. Kiierounas wunxenepus. Kietounsle
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpersr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. BaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

3KCKprI/I$I «OcHOBHEBIE METOABI U OOCTHKCHUS CCICKIIHNU paCTCHI/If/'I 1 KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035IUCTBO, 1a00PAaTOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsST OHOJIOT M.

[IpeanochbuIKM BO3HUKHOBEHHUSI SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonuu. [lameoHTonornueckue: MNOCIEAOBATENBHOCTh OSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, IepexoiHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpiop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHNu3MOB.

OpomonoHHass Teopust Y. [lapBuna. [Ipeanoceliky BO3HHKHOBEHUS JTapBHUHHU3MA.
JIBIoKyle CHUibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas H3MEHUYMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJTOKEHUS.

Muxkpososmtonus. [Tonmynsiius Kak eTuHUIA BU1a U 3BOJIIOLUH.

JBmwxynme cuibl ((hakTopbl) HBOJIONUM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOWHATUBHAsT HM3MEHYMBOCTh. [lomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EcrecTBennbiii oTO0p — Hamparisitonuii (aktop sBomonun. DopMbBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bojtonun. [Ipumepsl npucnocoOineHuit
y opranuzmoB. ApoMoph03bl U UINO0-aJaNTaLNH.

Bun wu BumooOpaszoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, IKOJI0THUECKOE.



MaxkposBomonus. @opMbl 3BONIONUU: (UIETUYECKas,, TUBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[Tpoucxoxnenue oT HECNENUAIN3UPOBAHHBIX IIPEIKOB. [Iporpeccupyromas
crienanu3anus. AJIanTUBHAS paidalus.
JlemoHncTpanum:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuner u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiey», «3apoJIbIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EctectBennbiii  otO0Op», «MHOroo0Opasue copToB pacTeHuit», «MHoroobpasue Mmopos
JKUBOTHBIX», «[lomynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuibsl 3Bomonun», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cymectBoBanue», «llpucnocodieHHOCTD
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOA0B U
ceMsiH, Kosutekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOJICHUH Y dKUBOTHBIX», MOoJieTb «OCHOBHbIE
HaIlpaBJICHUS YBOIOLUNY», 00bEMHAs MOIeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, Koiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Monenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3BuTne Hacekomoro», «Pa3BuTue JSTymKW», MUKporpenapar «Jlpozoduna» (HOpMAa,
MyTaruu GOpMbI KPbUIHEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUION.

JlaGoparoprass pabota Ne 2. «OmucaHue HpPUCTIOCOONIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

Jlonay4yHble IIPEACTABICHUS O 3apOXIACHUU XKU3HU. HaydHble rMIIoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHCHepMHs. XUMHUYecKas SBONIONUS. AOUMOTE€HHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BOIOIMKU. HauanpHble Tansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoroLnsA. POpMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pasutne xu3Hm Ha 3emse mo 3paM W nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepuoAbl: KeMOpPUICKHHA, OpIOBHUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3o0lickas 3pa u €€ Nepuoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepro/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE ATalbl ABOJIOLUU
pPAcTUTENFHOIO M XHBOTHOTO MHpa. Apomopdo3bl y pacTeHHil U >XUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOMOLIUU. OCHOBHBIE CHCTEMATUYECKHE
IpyIIbl OPraHU3MOB.

OBonironusl 4enoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBIeHHH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: auTponorenes3a. CxoacTBa U pa3andusl 4eloBeKa
1 KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHNE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHHE,
peub.

OcHOBHBIE CTagUU U BETBHU HBOJIIOLMU YEJIOBEKA: aBCTPAIOMUTEKU, YelOBEK yMEbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaAHas (eBpa3uiickasi), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacuzma.

JlemoHcTpanum:

[Toptpetsr: ®. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHEe CONHEYHOH cHCTEMBbI», «Pa3BUTHE OPraHUYECKOro
mupa», «PacrutenpHas kietka», <« KuBoTHas kietka», «[Ipokapuornyeckas KIETKay,
«CoBpeMeHHasi CHCTEMa OPraHMYecKoro Mupay», «CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS
YeNoBeKa M YEIIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOIO0K
NPEJKOB COBPEMEHHOTO uYelloBeKay, «JlpeBHelme moam», «JlpeBHue moan», «llepsbie
COBPEMEHHBIE JIFOIN», «YeI0BeYeCKHe PachDy.

Ob6opynoBanme: wMmymsku  «lIporcxoxaenne denoBeka» (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKaHTPOIa, HEaHAEepPTalblla, KPOMAaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
NIepBOOBITHOTO YeIOBeKa (KaMHHU-YOIEpHl, pyOnia, ckpebiia), reoXpoHOJIOrndeckas tabimua,
KOJUIEKIHsT «DOPMBI COXPaHHOCTH MCKOMIAEMBIX JKUBOTHBIX M PACTCHUI.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

[Tpaktuyeckas padora Ne 1. «M3yyeHHne UCKOMAEMbIX OCTATKOB PACTEHHH M KUBOTHBIX B
KOJUIEKLIUSAX .

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

OKolorus Kak Hayka. 3aJaud M pasfelibl JKOJOTMH. MeToabl HKOJIOTHYECKUX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHWsS  OpPraHW3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAs,  IOYBEHHAs,
BHYTPHOpPTaHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccuduxanms skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JlefCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TeMIlepaTrypa, BJIaKHOCTb. DoToOnepHoaAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHcTBHIO a0noTHYecKuX GakTopoB. bruonornueckre puTMbl.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHMNA:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPaAHCTBO, HAaxJIEOHMYECTBO). AMEHCAIM3M, HEHUTpaiIn3M. 3HAYCHHE OWOTHYCCKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH MOoMmyasinui. OCHOBHBIE TIOKA3aTelIH MOIMYJISLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YHCJICHHOCTH NOMYJISLUY U €€ PEryIsIIus.

JlemoHcTpanum:



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

Tabmuubt u cxemsl: kaprta «l[Ipupoausie 30ub1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llomymsuuny, «3aKOHOMEPHOCTH pOCTAa YHUCJICHHOCTH TMOIYJISIIIUU
uHpy3opun-Tyhenbkny», «llumepbie nemm».

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTAHUSY.

JlabopaTtophnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «I[ToacuéT mIoTHOCTH MONYISIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (rnuuiesas). Bunbl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okosnorudeckue cucreMbl (3kocucremsl). Ilonstue 00 skocucreMe U OUOreolEHO3E.
OyHKIIMOHAIBHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruuM B 3Kocucteme. Tpoduyeckue (MUILEBbIE) YpPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpETYJIsIus, pazsuTre. Cykieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. ODKOcHCTeMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosioruueckoe u
XO03sIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak ¢dakTop ycroitunBocTH sKocucteM. CoxpaHeHHe OHWOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3eminn. AHTpOIoreHHbie u3MeHeHus B ounocdepe. [modanpHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue IpUPOBI U YenoBeuecTBa. CoxpaHeHrne OMopazHooOpa3Hs Kak OCHOBA
ycroifunBoctu Onochepsl. OcHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMOIOrUH U OXpaHa MPUPO/IBI.

JdeMoHCTpaum:

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

Tabmuuel u cxemsl: «llumessie nenny», «buorneHo3: coctaB u cTpykrypa», «lIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u YemoBexy,
«DKOoCUCTeMa IIUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOiHOro jeca», «buoueHos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUS HAa HPUPOLY»,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxkHeiimas
cocrasisttonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaIuoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
Xu3HH B Omnochepe», «O30HOBBIN dKkpaH Onochepwr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot a3ota B mpupoae».



OGopynoBaHue: MOJIEJIb-aIIIIINKALHS «Tunnynsie OHOLIEHO3EI, repbapuii
«PacturenpHbple  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CCJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUH U KUBOTHBIX,
MPUHAISKAITUE K pa3HBIM 3KOJOTHYECKUM TpylnaM ogHoro Buaa, Kpacnas kaura Poccuiickoi
deaepannn, U300paKEHUST OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeaHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPEAMCTA «buomxorusy BbIJICIJICHBI
CIICAYIOIME  COCTABJISIONIME: OCO3HAHHE OOYYAIOIIUMHCS  POCCHUCKOW  TPa)KIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO,
HAJIMYMEe MOTHMBALMM K OOYYEHUIO OHMOJIOTMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBAThCS B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMHA  YCTaHOBKAMH, TPUCYIIMUMH  CHUCTEME
OHMOJIOTMYECKOTO 00pa30BaHMsl, HAJIMYUE SKOJOTHYECKOTO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIngHocTHBIE peE3yibTaTbl OCBOCHUSA IMMPEAMCTA «bnomorus» JOCTUTAaKOTCA B CAUHCTBC
y4eOHOI M BOCIUTATENBHOM JESITEIBHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYCCKHUMHU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MTPUHSATHIMU B
o0IlecTBe TpaBWJIaMA W HOPMaMH MOBEACHUS M CIHOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHCI\/’I MOo3nuu JIMYHOCTHU, MATPHUOTH3MA,
YBKEHHS K 3aKOHY M IMPABOMOPSIKY, YCIOBEKY TPy/Aa W CTaplieMy IOKOJICHHUIO, B3aUMHOTO
YBOKEHHS, OCPEKHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 M TPATUIHSIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YIbTATBI OCBOCHUSA yT~I€6HOl"O npeamMeTa «bnomorusy JOJDKHBI OTpaXXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXCsi PyKOBOJCTBOBATHCS c(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMid, MO3UTHBHBIX BHYTPECHHHX
yOSXKIACHUI, COOTBETCTBYIOUIMX TPAJUIMOHHBIM LEHHOCTSAM POCCHICKOTO  OOIIeCTBa,
paCinpC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ’[eHI/II\/'I BOCIIUTATEIILHOU JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

C(OPMHUPOBAHHOCTh  TPAXKJAAHCKOW TO3HMIMU  OOYYalOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOTO O0IIECTBa;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 06ﬂ3aHHOCTeI>i, YBAXXCHHUEC 3aKOHA U
NPABOIOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOp'—IeCKOﬁ ACATCIIBHOCTH TIpHU CO3JaHUU y‘—Ie6HI)IX ITPOCKTOB,
pCeIICHUN y‘-IeGHLIX U ITO3HABATCIIbHBIX 3aJa4, BBIITIOJTHCHUN 6I/IOJIOFI/I‘I€CKI/IX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBSICHSATH €€;

YMEHHE  YUYUTBIBATh B  CBOMX JICUCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aHMOI[CﬁCTBH5[ JHOI[CI\/JI C pa3sHbIMU y6e)K,Z[eHI/IHMI/I, KYJIbTYPHBIMU LHCHHOCTAMU U COLIMAJIbBHBIM
HI0JIOKEHHEM;



TFOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHMIO
OTIIIOHEHTOB MPH 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1eATEIbHOCTH;

2) MAaTPUHOTHYIECCKOI0 BOCIIMTAHUA

c(OPMHUPOBAHHOCTb POCCUHCKOM IPaXk1aHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMATHUKAM IPUPOJBI,
JnocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CHOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKMX YUY€HBIX B CTaHOBJIEHUWE U Ppa3BUTUE
O1oJ0ruM, TOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTB K CIIYXeHHUIO U 3amure OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE TYXOBHBIX IIEGHHOCTEH POCCHIICKOTO HapoOa;

Cq)OpMHpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHMA, OTUUCCKOT'O IMOBCACHUS

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHBIC HOPMBI M [ICHHOCTH;

OCO3HaHUE JTUYHOTO BKJIAJ(a B TIOCTPOEHHE YCTOWYUBOTO OyyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJIMTEISIM, CO3JaHUIO CEeMbHM HAa OCHOBE
OCO3HAHHOI'O IMPUHATUA IIGHHOCTCfI ceMeHHOM JKU3HU B COOTBETCTBHH C TpaguuusAMu Hapoa0B
Poccuu;

4) 3cTeTHYeCKOT0 BOCTIMTAHMSA:

9CTETUYCCKOC OTHOMICHHUE K MHPY, BKIIIOYasA 3CTCTUKY 6BITa, HAaYy4YHOI'oO MU TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHHIA;

NOHMMAaHHE YMOIIMOHAIBHOTO BO3ICHCTBYSI )KMBOH MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KadecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BOCHHUTAHHMSA, (POPMHPOBAHUA  KYJIbTYPbI 310POBbS H
IMOLUOHATBHOTO 0JIArOMOTY NS

IOHMMaHUE U peau3anys 3J0pOBOro M 6e30macHoro odpasa KU3HU (340pOBOE NMUTAHHE,
coOrofieHre TUTUEHUYECKUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIM PEXUM 3aHATHI U OTABIXA,
peryispHas ¢u3MYEecKas aKTHUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILECHUS K COOCTBEHHOMY (DM3HUYECKOMY U IICUXHYECKOMY 3/10POBBIO;

NOHUMAaHHE IIEHHOCTH TPaBHJ WHIUBUIYaJIbHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 3J0POBbIO U )KM3HU JIOJEH;

OCO3HAaHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOIEHUs aiKoroid,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOII00HE;

TOTOBHOCTH K AKTHBHOW JEATEILHOCTH TEXHOJIOTHYECKON U COIMATIBHOM HANPAaBICHHOCTH,
CIIOCOOHOCTD UHUIIMUPOBAThH, IMJIaHUPOBATb n CaMOCTOATCIBHO BBIIIOJIHATD TAaKYIO
JACATCIIbHOCTD,



UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIONIB30BaTh MPHOOpETaeMble NPU U3yYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE IEHCTBHH, NMPUHOCALIMX BpEI OKPYKAIOLIEH NPUPOJHOHN cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIPHOCTH  OKOJIOTUYECKOH  HAlpaBIEHHOCTH, YMEHHS pPYKOBOJCTBOBAThCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH 1eATENbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OMOJOrMM Kak HayKH, OCO3HaHMsS e€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH ¥ PEeIIeHUH POOJIeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarh pecypcHble TpoOIeMbl Pa3BUTHS YEIIOBEUYECTBA, TIOMCKA ITyTEeH BBIXOJA 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
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIIHMOHAIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHanu3a W OOBSCHEHUS SIBICHHM
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIsl PELICHHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

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

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ybTaThl OCBOCHHs yUeOHOTro npeameTa «bronaorusy BKIIOYaroT:
3Ha4YMMbIe U1 HOPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOLINXCS MEKANCHUIUINHAPHBIE
(MeXTmpeMeTHbIE) O0IIeHayYHbIE TIOHATHS, OTPAXKAIOIINE IIeIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crienu(UKy METOA0B TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, TPOLIECC, CUCTEMA, HAyUHbIN (akT, IPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCAJIbHBIE
yueOHbIe AecTBUSI (IT03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHbIE), 00ECIIEUNBAIOIINE
¢dopmupoBaHre PYHKIIMOHATHHON IPAMOTHOCTH M COIIMATBHON KOMIETEHIIUN 00Y4YaIOINXCs,
CHOCOOHOCTh 00YYaIOLINXCS UCII0JIb30BaTh OCBOSHHBIE MEXINCIUIIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAIbHbIE yueOHbIe eCTBUS B IO3HABATENLHON U
COLMAJIbHOW MPAKTHUKE.

MertarnpenMeTHbIe pe3yIbTaThl OCBOSHHS TPOTPAaMMBI CPEIHETr0 00IIero o0pa3oBaHHs
JOJIKHBI OTPAXKATh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIMHU:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3UpOBaTh IPOOJIEMy, paccCMaTpuBaTh €€
BCECTOPOHHE;

MCII0JIb30BAaTh IIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHHS (aHAIN3a,
CHHTE3a, CPaBHEHMS, KJIacCUPUKAIMH, 0000IIEHUs ), PACKPBIBATh CMBICT OMOIOTHYECKUX
HNOHATUH (BBIIEIATh UX XapaKTEPHbIE PU3HAKK, YCTAHABIMBATh CBSA3H C APYTUMHU NOHATHSIMH);

OTIpEeAEIATh LENH AeSTeIbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUH UX JTIOCTHKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHS U1 00ObsICHEHUS (PAKTOB U SIBICHUN KUBOM
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, 1€TYKTUBHBIE, TI0 aHAJIIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pacCMaTpUBAEMbIX SIBJICHUSAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

MPUMEHSTh CXEMHO-MO/IEIbHbBIE CPECTBA [Tl IPEACTABIIEHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIIIEHUN B U3y4aeMbIX OMOJOTHYECKUX 00BEKTaX, a TAaK)KE MMPOTUBOPEUHI pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH peIIeHUs MPOOIEMbl ¢ YIETOM aHAIN3a UMEIOIUXCS MaTepHAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIETISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBAThH U BBHIOJIHATH Pa0OTy B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIaJICTh HaBbIKaMH y4eOHO-HCCIIE0BATENIbCKOM U IPOEKTHOM 1€ TEIbHOCTH, HaBbIKAMU
paspernieHus npo0iaeM, ClIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh Pa3IMyYHbIe BUJIbI JESITEIHOCTH 110 MOJYYEHHUIO HOBOTI'O 3HAHMS, €T0
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYALUSIX, B TOM YHCIIE IIPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(bopMHpOBaTH HAYYHBIH THUI MBIIUICHUS, BIIaI€Th HAYYHOU TEPMUHOIOTHEH, KITIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBIISITH IIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIHM3UPOBATh 33]auy, BbIIBUTATh
TUIOTE3y €€ peleHHs], HaXOUTh apTyMEHThI JJIs I0Ka3aTebCTBA CBOMX YTBEPKACHUH,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATH MOJIYYEHHBIE B XO/€ PEIICHUS 3a]a4l PE3YJIbTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LIeJICHANIPABICHHBIN MOUCK IEPEeHOCca CPEJCTB U CIIOCOOO0B JIHCTBUSA B
poECCHOHAIBHYIO CPENY;

YMETb [IEPEHOCUTH 3HAHUS B IIO3HABATEJIbHYIO U IPAKTUYECKYIO 00J1aCTH
KHU3HEIEeATEIIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OpUTHHAIBHBIE MTOIXObI M PEIICHHS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(POPMALIUU (TEKCTe yueOHOro nocoous,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOIOrMUECKUX CIIOBapsX U CIPaBOYHHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHaIM3UPOBATh MH(OPMALIMIO PA3IMYHbIX BUIOB U (hOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynHpoBaTh 3aPOCHl U MPUMEHSATH Pa3InYHbIe METOBI PU MOUCKE U 0TOOpE
Ouosiornueckoi nHpopMauu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOPETaTh OMBIT UCIIOJIb30BAHUS NH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIBHYIO ()OPMY IPEACTABICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

HCIIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPECTBA MPU paboTe ¢ OUOIOrHYECKOi
uHpOopMaLreil: IPUMEHATh XUMHUECKUe, (PU3NYECKHe U MaTeMaTUYeCKHe 3HaKU U CUMBOJIBI,
bopmybl, abOpeBHaTypy, HOMEHKJIATYpY, UCIIOIB30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IETh HaBbIKaMH Paclo3HAaBaHUs U 3aIIUTHI MH(pOpMaLK, HH(HOPMaLMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHUKAILIUU BO BCeX cepax *KU3HHU, aKTUBHO y4acTBOBAaTh B JUAJIOTeE
WIN JUCKYCCHU TIO CYIIECTBY 00CYKAaeMoi TeMbl (YMEHHE 33/1aBaTh BOIIPOCHI, BHICKA3bIBATh
CYXJIEHUS] OTHOCUTEILHO BBIITOJHEHUS MIPEJIaraeéMoi 3aJjauu, yUuThIBaTh HHTEPECH U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCHH);



pacrio3HaBaTh HeBepOabHbIE CPEICTBA OOLIEHMSI, HOHUMATh 3HAYEHNE COLMAIIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(JIMKTHBIX CUTYalluii, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh Pa3INYHBIMU CII0OCOOAMH OOLLECHHSI ¥ B3aUMOJCHCTBUSA, IOHUMATh HAMEPEHUS
JPYTUX JIO/EH, POSBIATh YBaKUTEIbHOE OTHOLLIEHUE K COOECEJHUKY M B KOPPEKTHOM (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C MCIIOIb30BAaHUEM S3bIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHIMBUIYaJIbHON pabOTHI IpU
peneHn: OMOIOTUYECKOM MPoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IIPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C yUE€TOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATD LEIU COBMECTHOM AESITEIbHOCTH, OPIaHU30BbIBATh U KOOPIUHUPOBATH
JENCTBUA MO €€ TOCTHIKEHHUIO: COCTABIIATH IUIAH JEUCTBUM, PACIIPEAEIIATD POJIU C YUETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KAU€CTBO CBOET0 BKJIAJA U KaXKJAOI0 yYaCTHUKA KOMaH/Ibl B OOIINNA pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJECH C IO3ULMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh NO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IUYHbBIX CUTYALIUSX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

MCII0JIb30BaTh OMOJIOTMUECKHUE 3HAHUS JUIs BBISIBJICHUSI MPOOJIEM U UX PEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOrMYECKUX 3HAHUM IeJIEBbI€ M CMBICTIOBbIE YCTAHOBKH B CBOMX
JENCTBUAX U MOCTYINKaX [0 OTHOLIEHUIO K )KMUBOW IIPUPOJIE, CBOEMY 37J0POBBIO U 370POBbIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATH IO3HABATEIBHYIO NEATEIbHOCTD, BBISBIISATH POOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JAEATEILHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISTh IJIaH PEHIeHUs TPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

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

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSABICHUIO MIMPOKOH 3PYAULIMU B PAa3HBIX 00JaCcTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HAaBbIKAMH IMO3HABATEIbLHOM PeIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JIeHCTBUN
Y MBICITUTENIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA, UCIIOJIB30BaTh MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIN3E PE3yNbTaTOB 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 MUP C MO3UIHH APYroro YeJI0BEKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHUs nporpamMmmbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpIpETalMy W [peoOpa3OBaHUIO 3HAHUM, BH[bI
JEeSITEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMs M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pPEATbHBIX KU3HEHHBIX CHUTyallUsX, CBA3aHHbIX € Ouojorueil. B
porpaMMe TpeAMETHBIE Pe3yNIbTaThl MPEICTABICHBI IO TOAAM 00 yUSHHS.

[IpenmerHble pe3yabTaThl OCBOEHHs YyueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Ep’KaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHus3M, Meraboiu3M (OOMEH BEHIECTB M  MPEBpallleHHe JSHEPruH), TOMeocTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKius), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMeHHue wu3jiaraTb OHOJOTMUYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEeHTpajbHas JorMa MOJeKyJspHod Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuilt H. U.
Baguiosa), onpenensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHMSA B OMOJOTMHU: HAOJIOJECHHE M OIMCAHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alusi U TMPOBEACHHE OHUOJIOrMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYUYEHHBIX DPE3YJIbTAaTOB, MCIIOJB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUH, 1711 IPUHATUS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C ENIbIO 00eCTICUeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHHMaHue HEOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHUE, CIEIUIEHHOE HACEeI0BaHNEe, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBaHUs
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

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

YMEHHE KPUTHUYECKH OILICHHBATh M HHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JSKOJIOTHYECKHE (PAKTOPBI, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNHN MUTaH!s, SKoJoruyeckas nupaMuaa, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPUs SBOJIOIINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH 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
KUBBIX CHCTEM, IIPOLIECCOB U SBJIECHUN, OpraHu3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeNIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOT€OXMMHUYECKHX LHKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXaoIell NpUpOIHOH cpenae, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

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

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

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

yMEHHE CO3[aBaTh COOCTBEHHBIE IIHMCBMEHHBIE M YCTHBIE COOOLICHMs, 0000mIas
Ouonormyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne Haumenosanue
(undposbie)
n/  pa3sgesioB H TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I NMpOorpaMMsl 0 ble padoThI ue padboThbl
pecypchl
BHONOMIS KaK bu6nmoreka [IOK
avica 2 0.5 https://m.edsoo.ru/7f41c
e 292
KuBbIe cCCTEMBI bubmmorexa [IOK
1 https://m.edsoo.ru/7f41c
Y X OpTaHu3aIHs
292
XuMU4eCcKun bubnnoreka IIOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOCHUE KJIETKU 292
KusuenesreapHo bubmorexa [IOK
a 6 https://m.edsoo.ru/7f41c
CTb KJIETKHA
292
P
Hfﬁ;mg;ie bu6nuoreka [IOK
FHBILY 5 1 https://m.edsoo.ru/7f41c
pa3BuUTHE
292
OpTaHU3MOB
Hacnencrennoct bubmuorexa [JOK
b U U3MEHUYUBOCTD 8 3 https://m.edsoo.ru/7f41c
OpraHU3MOB 292
Oce:;;;f;% bu6mmoteka [IOK
p ’ 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OMOTEXHOJIOTHHU
but6mmoreka [IOK
PesepBHoOe Bpems 1 https://m.edsoo.ru/7f41c
292
OBLIEE
KOJIMYECTBO
YACOB I10 34 0 55

[TPOI'PAMME



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
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

N HanmvmenoBan KoandecTBo 4acoB DJIeKTPOHHbIE
- He pa3/iesioB (undpoBbIe)
n/ Becer  KourTpouabn IIpakTnyeck
H TeM oOpa3oBaTesibHbIE
Il 0 ble padoThbI ue padoThbl
NMPorpamMmbl pecypchbl
S BOIOLIOHHa bubmuoreka [JOK
1 t 9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOT U
74
B
Hgf“;iiij; bubmuoreka [JOK
2 p 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emiie
Opranu3mMsl U bubnmoreka [JOK
3 OKpY Karoiast 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmiecTBa 1 bu6mmoreka [JOK
4 3KOJIOTUYECKU 9 https://m.edsoo.ru/7f41cc
€ CUCTEMBI 74
PesepBroe bubmuoreka [JOK
5 p 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 2:5

I[TPOTPAMME



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
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
No KoauuecTBo yacoB Jlara DJIeKTPOHHbBIE
uudgposbie
n/  Tema ypoka Bcer Koutrpoasn  IIpakrnuec H3Y4€H
oOpa3oBaTe/ibHbIE
Il o ble padoThI KHe padorpl | HUdA
pecypcbl
bu6nmoreka [IOK
EMONOrs B https://m.edso00.ru/863e
L CUCTEME Ha . blzz
yE https://m.edso0.ru/863e
632a
MeTtonsl
MO3HAHUS
JKUBOM
MPUPOJIBI.
II
:%"‘;‘TT;;‘:C;‘” BuGnnorexa LIOK
2 P - 1 0,5 https://m.eds00.ru/863e
«cnonb30BaHU
6122
€ pa3INYHbIX
METOJIOB IIpU
U3YYEeHUU
OMOJIOTHYECKHUX
00BEKTOB
b
C;I:i:;qemne bu6mmoteka [IOK
3 o ;1 i 1 https://m.edso0.ru/863e
porect 6564
U3y4eHue
XuMUYeCKui
COCTaB KJIETKH. bubnuotexa [JOK
4 Bonaun 1 https://m.edso0.ru/863e
MUHEpAJIbHbIE 674e
conu
benku. CoctaB u bubnuotexa [JOK
5 CTpOCHHE 1 https://m.eds00.ru/863e
0enKkoB 6b72
depMeHTH —
0
K::;I;;;I;eoci?e bubnuotexa [JOK
6 PEL- 1 0,5 https://m.edso0.ru/863e
JlaGopaTopHas
6b72
pabora Ne 1

«M3yuenune



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

KaTaJINTHYECKOM
aKTHUBHOCTH
¢depmeHTOB (Ha
npumMepe
aMuJIa3bl MIIN

KaTaiasbl)»
VIIeBOIEL. bubnuoteka LIOK
7 T https://m.edso00.ru/863e
6870
HyKtenHoBbIe bubnuoreka LIOK
8 https://m.edso0o.ru/863e
KUucIoTel. ATD
6d5c
Hcropus n
METOBE bu6mmoteka [IOK
9 VSYHCHIA https://m.eds00.ru/863e
KJICTKH. 6888
Knerounas —
TEOpHS
Kerka kak
10 1[E€JI0CTHAS
JXHBasi CHCTEMaA
Crpoenue
JYKapUOTHIECKO
W KIIETKH.
JlaboparopHas
paborta Ne 2
«M3yuenune
CTPOEHUSA bubnmnoreka [JOK
KJICTOK https://m.edso00.ru/863e
11 pacTeHuid, 0.5 6ff0
JKUBOTHBIX, https://m.edso0.ru/863e
rpubOB U 716¢
OaxTepuil moJ
MHUKPOCKOIIOM
Ha TOTOBBIX
MUKpOTpenapar
ax u ux
OTIMCAHHUE»
bu6mmoreka [IOK
12 ObmeH semmects https://m.edso00.ru/863e
WA MeTabO0In3M
766¢
13 ®doTocuHTE3. bu6mmoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

XeMocuHTe3 https://m.edso0o.ru/863e
7c98
DHEPreTU4eCcKu bubnmorexa LIOK
14 . https://m.edso00.ru/863e
i 0OMeH
faae
KuzHneHHbIN
LUK KJICTKH.
Jenenue
KJIETKU. MUTO3.
JlaboparopHas
padora No 3 bubmuotexa [HOK
15 «Habmonerme 0.5 https://m.edso00.ru/863e
MHTO3a B 7dcd
KJIETKax
KOHYHKA
KOpEIIKa JTyKa
Ha F'OTOBBIX
MUKpOTIpenapar
ax»
EZEE:H;::KHH}I bubmuorexa [JOK
16 https://m.eds00.ru/863e
MaTpUYHOI'O 796e
CHUHTE3a
Tpanciauus — bubmuoreka [JOK
17 OnoCcHHTE3 https://m.edso00.ru/863e
Oenka 796e
Hexnerounsie bu6mmoteka [IOK
18 (bOpMBI KU3HU https://m.edso00.ru/863e
— BHUPYCHI 7540
bu6mmoreka [IOK
dopmbl https://m.eds00.ru/863e
19 pa3MHOXKEHHUS 81b6
OpPTraHU3MOB https://m.edso0.ru/863e
831e
bu6mmoteka [IOK
20 Meiio3 https://m.edso00.ru/863e
7f4a
O6pa3oBanue u
paszBuTHE bubmmorexa [JOK
21 MIOJIOBBIX 0.5 https://m.eds00.ru/863e
KJIETOK. 81b6

O11010TBOPEHU



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

22

23

24

25

26

e.
JlaboparopHas
pabora Ne 4
«3yuenue
CTpOCHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOTpenapar
ax»
NunuBuyansHO
€ pa3BUTHE
OpraHU3MOB

I'eneTnka —
HayKa o
HAacJIeICTBEHHOC
TH H
M3MEHYHMBOCTH

3aKOHOMEPHOCT
U HaclleZJOBaHUSA
MPU3HAKOB.

Monorubpuano
€ CKpelBaHue

Jurubpunxoe
CKpelBaHHE.
3aKkoH
HE3aBUCHMOTO
HaCIIETOBaHHS
NIPU3HAKOB

Cuennensnoe
Haclie/I0BaHHe
NPU3HAKOB.
JlaBoparopHas
pabora Ne 5
«M3yuenune
pe3yabTaToOB
MOHOTUOPUIHOT
ou
TUTHOPHUIHOTO
CKpEILIMBAHUS Y
Ipo30(QuITEl HA
TOTOBBIX
MHKpOTIpenapaT

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863e
8436

bubmuorexa [JOK
https://m.edso0.ru/863e
86f2

bubmuorexa [JOK
https://m.edso0.ru/863e
38878

bu6nuoreka [IOK
https://m.edso0.ru/863e
89a4

bu6mmoteka [IOK
https://m.edsoo.ru/863e
8c60



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

ax»

27

28

I'enernka moia.
Hacnenosanue
MIPU3HAKOB,
CIICIUIEHHBIX C
IIOJIOM

M3MeHYNBOCTS.
Henacnencrsen
Has
M3MCHUYUBOCTb.
JlaboparopHas
paborta Ne 6.
N3yuenue
MOAU(UKAITMOH
HOM
M3MEHYUBOCTH,
MIOCTPOEHHUE
BapUAILMOHHOTO
psana u
BApHUALMOHHOM
KpHUBOW»

0,5

bu6nmoreka [IOK
https://m.edsoo.ru/863e
8c60

bubmuorexa [JOK
https://m.edso0.ru/863e
8efe

29

30

Hacnencrsennasa
U3MEHYHBOCTb.
JlaboparopHas
pabora Ne 7.
«AnHanu3
MyTalHu y
Npo30(uIIEl HA
TOTOBBIX
MHKpOIpenapar
ax»

I'eneTuxka
yeJI0OBeKa

0,5

bu6mmoteka [IOK
https://m.edsoo.ru/863e
8efe

bu6nunorexa LIOK
https://m.edso0.ru/863e
8d78

31

Pe3epBHbIit
YPOK.
O06o06mieHue 110
TeMe
«HacnencrBenn
OCTh U
W3MEHYNBOCTh
OPTraHU3MOB»



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

Cenexuis Kax bubmuorexa [{OK
32 HayKa 1 Tpomec 1 https://m.edso00.ru/863e
9214
Metonn! u
JIOCTHKCHUS bubnuorexa [{OK
33 CCIICKITUU 1 https://m.edso00.ru/863e
pacTeHui u 9214
JKHUBOTHBIX
buorexnonorus bubnunoreka LIOK
34 KaK OTpaciib 1 https://m.eds00.ru/863e
MIPOU3BOJICTBA 9336
OBUIEE
KOJIMYECTBO 34
YACOB IIO

[NPOTPAMME



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

11 KUIACC

KonuyectBo yacos JJIeKTPOHHBIE
Ne Jlara
KonTpoanb IpakTHyec undgponbie
n/ Tema ypoka Bce HU3Yy4eH
HbBIE KHe st oOpa3oBaTe/ibHbIE
n
ro padoThI padoThI pecypchl
DBOJIIOIUS K bubnuotexka [JOK
1 METO/JIbI €€ 1 https://m.eds00.ru/863
HU3YYECHHUS ea20e
Hcropus
S bu6mmoreka [JOK
2 p . 1 https://m.edso0.ru/863
MIPEICTaBICHUM 69570
00 3BOJIIOLIUH =
MHKDO?BOTIOL bubmuoreka [JOK
3 P 1 https://m.eds00.ru/863
us
edcle
[Honmynsauus kak
aJIeMEHTapHast
eIMHUIA BUJIA U
SBOJIIOLIHH.
TaGonaTonHas bubmuoreka [JOK
4 5 P Nop ) 1 0.5 https://m.eds00.ru/863
pabota e £99c6
«CpaBHeHue
BHJIOB T10
Mopdororuueck
OMY KPUTEPHUIO»
JBrxymue
CHJIBI bubmuoreka [JOK
5 (a1emMeHTapHbIE 1 https://m.eds00.ru/863
(bhakTopbl) €9da4
IBOJTIOIIUH
EcrecTBeHHbIH bubmuoreka [JOK
6 0TOOp U €ro 1 https://m.eds00.ru/863
(bopMbI €9ed0
Pe3ynbTaTe!
SBOJIIOLINH:
MPUCTIOCOOIEHH
0CTh bubarorexa [JOK
7 1 0.5 https://m.eds00.ru/863

OPraHu3MOB U
BHUI000pa30BaH
ue.
Jlaboparopuast

e9fde



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

pabota Ne 2
«Onucanue
PUCIIOCOOTICHH
OCTH OpraHu3ma
u e
OTHOCHUTEIIHOT
0 XapakTepa

Hanpasnenus u

yTH
MaKpO3BOIIOIU
u

bubmuoreka [JOK
https://m.edsoo.ru/863
e9cle

HeobparumocTh
IBOJTFOLIAN

10

Ucrtopus xu3nun
Ha 3emJie U
METOJEBI €€
W3yYCHUS

11

12

13

I'unore3sl
MIPOUCXOXKICHU
s )KMU3HU Ha
3emite

PazButne
KU3HU Ha
3emiie 1o Apam
U TIepruoiam
OcHoBHbIE
JTarnbl
IBOJIIOLIMH
PacTUTEIHHOTO
1 ’KUBOTHOTO
MUpa.
[IpaxTnueckas
pabota Ne 1
«3yuenue
HCKOIIAEMBIX
OCTaTKOB
pacTeHuit u
KUBOTHBIX B
KOJUIEKIIAAX »

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863
eabab

bu6mmoreka [IOK
https://m.edsoo.ru/863
eabbe

bubmuoreka [JOK
https://m.edsoo.ru/863
eaB8bc

14

CoBpeMeHHas
cucrema
OpPTraHUYeCcKOTo

but6mmoreka [JOK
https://m.edsoo.ru/863
ea48e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

Mupa

15

16

17

OBOJTIOLU
YyeJIoBeEKa
(anTpomnorenes)
JBrokyiue
CHUJIBI
(dakTops)
AHTPOIIOTCHE3a
OcHoBHBIC
cTaguu
SBOJIIOLIUU
YyeJIoBeEKa

bubmuoreka [JOK
https://m.edsoo.ru/863
eac2c

bubmuorexa [JOK
https://m.edsoo.ru/863
ead44

18

YenoBeueckne
pacel 1
MIPUPOTHBIC
aJanTanuu
YyeJI0BeEKa

bubmuorexa [JOK
https://m.edso0o.ru/863
eaea?

19

20

Pe3epBHbIit
YPOK.
O06o06meHue 1Mo
TEME
«B03HHUKHOBEH
W€ U pa3BUTHE
JKH3HH Ha
3emie»

DKOJI0TUA KaK
Hayka

21

Cpensi
oOUTaHUS U
IKOJIOTHYECKUE
(baxTopsl

bu6mmoreka [JOK
https://m.edsoo.ru/863
eafec

22

AOuoTnveckue
(bakTopsbI.
JlaGopaTopHas
pabota Ne 3.
«Mopdomnoruue
CKHe
0COOEHHOCTH
pacTeHuit u3
pa3HbIX MECT
OoOUTaHUS.
JlaGopaTopHas

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863
eb10e



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

pabota Ne 4.
«Brnusaue
CBETa Ha POCT U
pazBUTHE
YEPEHKOB
KoJIeycay

23

buotnueckue
baxTopsl

bubmuoreka [JOK
https://m.edsoo.ru/863
eb348

24

25

26

OKOJIOTUUECKHE
XapaKTEPUCTHUK
Y TIOMYJISILIUH.
[IpakTuueckas
pabota Ne 2
«Iloncuér
IUIOTHOCTH
MONYJIALIHAMA
Pa3HBIX BUIOB
pacTeHuin»

Coo0mecTBa
OpraHU3MOB —
OHOIIEHO3
OKOJIOTHYECKHE

CHCTEMBI
(9KOCHCTEMBI)

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863
eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863
eb46a

27

28

OcHoBHBIE
IOKAa3aTelIn
9KOCHUCTEMEL.
OKOJIOTUYECKHE
MUPaAMU/IBI.
CBoiicTBa
9KOCHCTEM.
Cyxueccus
IIpupoaHsie
9KOCHUCTEMEI

bu6mmoreka [IOK
https://m.edsoo.ru/863
eb5fa

29

AHTpPONIOT€HHBI
€ DKOCHCTEMBI

30

buocdepa —
riaodannHas
9KOCHCTEMA
3emin

bubmuoreka [JOK
https://m.edso0.ru/863
ebb5e

31

3aKOHOMEPHOCT

bubmuoreka [JOK



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

)41
CYIIECTBOBAHUS
ouocdepsr

https://m.edso0.ru/863

ebd16

32

33

34

YenoBe4ecTBO B
ounocdepe
3emiu
CocymiecTBoBa
HUE TIPUPOJIBI U
YeII0BEUCCTBA
Pe3epBHbIit
YPOK.
O06006111eH1E
TEMBbI
«Coo0riecTBa u
9KOJIOTHYCCKHE
CHUCTEMBI»

OBLLIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

2.5

bubmuoreka [JOK

https://m.edsoo.ru/863

ebale



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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