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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yibTaToB O0y4YeHHs U TpeOOBAHUH K YPOBHIO IOJrOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crenupuke OUOJIOruH,
e 3HAYCHWU B TMO3HAHWM >KMBOH INPHPOJBI M 00ECHEUCHHH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIMU MPOrpaMMbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NMpeacTaBieHue o LesaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M Pa3BUTUS OOy4arOIIMXCS CpeAcTBaMH ydeOHoro mnpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTIPYKTYpy, paclpelielieHue 110
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4EHHUs! y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeIbHOIO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATeNbHOCTH/y4eOHBIX JeHcTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupogHoii cpene. IlosToMy Hapsiay ¢ W3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPH, a TaKxke
3HAHUH O CTPOCHUU KUBBIX CUCTEM Pa3HOI'O PAHTra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HHU Ul peLICHUsI IPUKIAHBIX 337a4, B TOM 4YHcie: NPOQUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHCTBEHHOH EATENBPHOCTH YEJNOBEKAa Ha COCTOSIHHE MPHPOIHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOM HANpPaBICHHOCTH Y4e€OHOro
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YJarOIUXCsS CIIOCOOHOCTH ananTUPOBAThCI K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOy4aroIIMXCs NPEACTaBIEHUI O HayyHOM KapTHHE MHpa,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
¢dopMupoBaHus (YHKIIMOHATIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHWe OWONIOTHST WMEET TaKXKe [UIS pEIIeHHs BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
ononoruu oOecrieunBaeT YCIIOBHS TUTST dbopmupoBaHUs WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHI, CIOCOOCTBYET
UHTETpaluy OWOJIOTHYECKUX 3HAHUHU C TMPEICTABICHUSMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, (pU3MKH, XUMUU U Teorpaduu. Ha3BaHHbIE MOJIOKEHUS O IpeJHA3HAYEHUH Y4eOHOTro



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

OT160p conepxkanus yueOHOro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYILIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs JAOKHbI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KM3HU U MPAKTUYECKOU NesTeNbHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3alUH OHOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHoJIoTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHoro npeamera «buonorus» BbIIEICHBI CIAEAYIOUINE COAEp)KaTelbHbIe JTUHUU:
«buonorus kak Hayka. MeToJibl HAy4yHOTO Mo3HaHUM», «KileTka kak OMOJIOTHYECKass CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS AJI TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYyYalOIIUMHUCA CHCTEMbl 3HAaHUW O OUOJNOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOCHHUHM, MHOTO00pa3sUU M OCOOCHHOCTSIX HBBIX CHCTEM pPa3HOIO0 YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0JI0B K U3YyYEHHUIO )KHUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3aIUu;

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

dbopmupoBaHne y OOYYarOUIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKHUX
3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KHUBOW MPUPOJIBL,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHUW W YMEHWW B TIOBCEAHEBHOM JKU3HHU JIJISI OLIEHKH
MOCNEACTBUIA CBOEH NEATENhbHOCTH MO OTHOIICHHUI0 K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obmero oopasoBanus «buonorusy, uzydaemas Ha 60a30BOM ypOBHE,
SBJISIETCSI 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJMSIIAM B COCTAaB MPEAMETHON o00yacTtu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

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



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, Quiocodueii, 3TUKOH, ICTETUKOW W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBbI M MX OPraHU3al M.

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

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJISLHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHH ~ cOCTaB  KJIETKHM.  XHUMHYECKHE  OJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelIEeCTB B KieTke. [logaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHumbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TOJNHcaxapuibl (Kpaxmal, TJIHMKOTeH, IeNono3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kiuerke. Kiierounass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO/Ibl U3yUEeHUSI KIETKH.

Knetka kak nenoctHas >xuBasi cucrema. OOIe NMpU3HaKK KIETOK: 3aMKHYTasl Hapy>KHast
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cucremMa cuHTe3a Oeska.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka 6akrepuil. CTpoeHHE SyKapUOTHUECKOM KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUUKH, KTYTUKU. DYyHKIMU OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, /Ixx. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmunel u cxembl: «llepuonnyeckas TabmuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHON KieTku», «CTpoeHue pacTUTelnbHOW KieTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlabopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX M
0aKTepHii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE».

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHU BELIECTB U SHEPTUU B TOHUMAHUH MeTa0oIu3Ma.

Tunber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHsbiii. Pons depmeHToB B 00MeHE
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakiuu ¢otocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [T KHU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMmocuHTe3. XeMOCHHTe3Upylolye Oakrepuu. 3HaUYCHHE XEMOCHUHTe3a JJI JKU3HU Ha
3emute.

OHepreruyecknii oOMeH B  KieTke. PaciieruieHue  BEIECTB, BbICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cunrte3a. ['enetnueckas wunHpopmamus u JHK. Peamuzauums
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasuud. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. Mcropusi otkpbiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepunodaru. bonesnu



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yeaoBeka

(BUY) — Boszoymurens CIIMJla. OOpartHas TpaHCKpHUIIUSA, peBEepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreruueckuii oomeny, «Xnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHHe M HHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslli 1WKIJI, WIM JKW3HEHHBIA LMK KieTku. MHTepdasza m muto3. Ilporeccsi,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuasl. LluTomornueckiue OCHOBBI Pa3MHOXKEHUS M UHIMBUAYAIHHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. I[lpouecchl, mpoucxonsiue Ha pasHbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIEJICHHE HaJlBOE€, IIOYKOBAaHUE OJHO- M MHOI'OKJIETOUHBIX, CIIOPOOOpa3OBaHUE,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxomsiiye Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaY€HUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEMEHHHUKHU M sSuuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AWLIEKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTPOEHHUS SHIEKIETOK H
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaIus,
opranoreses. [ToctamOproHanbHOe pa3BuTHE. THUMBI MOCTAIMOPHUOHATIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOCHHE CEMEHH, CTaAUN
pa3BUTHA.

JleMoHCTpanum:

Tabmuip! u cxembl: «@OpMbI pa3MHOKEHUST OPTaHU3MOBY, «J/{BOMHOE OTUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanua JTHK», «Mwutos», «Meio3», «lIpsamoe n Henpsmoe pa3BuTHe», «l ameToreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKporpenapatsl «CrepMaTo30Ubl MIEKOMUTAIOIIETOY,
«Sineknerka mitekonuraronero», «KapmoknHe3 B KIETKax KOpemka JyKa», MarHUTHas
Mo ieb-anrukanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopnass pabota Ne 4. «l3yueHue CTpOEHHUS TMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
SMOPHOJIOTHN B CTAHOBJICHUHU T€HETHKH. BKiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTolbl TEeHETUKH (TUOPHUIIOIIOTUYECKUHM, LUTOTeHEeTHYECKHU, MOJEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe ckpeluBanue. 3akoH eIMHO-00pa3usi TMOPUIOB NepBoro nokoienus. [Ipasuio
JOMMHHMPOBaHMs. 3aKOH paclleIUIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTnyeckue OCHOBBI TUTHMOPHAHOTO CKpEIIMBAHMS. AHATU3UPYIOLIEe CKpEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacCJeI0BaHMIO T'eHOB. Hapylenue clueruieHns TeHOB B pe3yibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BU1bl ”3MEHUMBOCTU: HEHACIIEICTBEHHAS U HAcjleACTBEeHHas. Ponb cpenbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHYUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoNCTBAa MOAU(PUKALIMOHHONW U3MEHYMBOCTH.

HacnenctBenHasi, Wi reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u 1oNOBOM mpouecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIC, T€HOMHbIe. YacToTa u
IPUYMHBI MyTaluil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJABI T€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUN, OHOXUMUYECKUN, MOJICKYISPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUPOBaHKUE, B ToM uyucie ¢ nomoibio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyejoBeKa: TeHHble O0oJje3HH, OOJe3HHM C HAaCJIEJACTBEHHOW MpPeapacroiOkKEeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a KHU3HH, JUATHOCTHKHU, NMPO(UIAKTUKY U JIEUEHHUsS] T€HETUYECKUX
Oone3Hel. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAHME. 3HAUeHHE MEAMIIMHCKOM T€HETUKH B
NPEJOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukosn, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl u cxembl: « MOHOrMOPUHOE CKPELIMBAHUE U €r0 IUTOreHEeTHYecKass OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAaHUS,
«Meiio3», «B3auMozaeicTBrIe auIebHBIX TEHOBY, «I eHeTnyecKkne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moia», «3aKOHOMEPHOCTH HACJEIO0BaHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusmenunBoctu», «MoaudukannoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpymn KpoBu», «MyTalmoHHas
U3MEHYUBOCTB.



O6opynoBanue: Moxaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKUE PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOM».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa U MpoIEecC. 3apOoXKICHUE CEeJICKIMU U ToMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOT00Opas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kUBOTHBIX. OIeHKa 3KCTephepa. bIu3KopoIcCTBEHHOE CKpelUBaHUEe — MHOPUAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJUILIOUA0B. J[OCTHXKEHUS CEJNEKLMU PaCTCHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KyIbTypbl. MUKPOKJIOHATFHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobirembl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpamuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMbl: kapra «L[eHTpbl MPOMCXOXKIEHUS W MHOTOOOpa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylabTyphl U KJIOHUpOBaHHE», «KOHCTpyHpoBaHHWE M TIEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypcusi «OCHOBHBIE METOJIbl U JIOCTUKEHUSI CEJNEKLIHUHU PACTEHHH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DJBOJIIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTHU. BinsiHIE YBOIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa dBomonMH. [laneoHToNornyYecKkue: MOCIEI0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETOIHUCH, Tepexoanbie ¢popmbl. buoreorpadudeckue: cXoacTBo
U paznuune GayH 1 Gpop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB DPa3HBIX BUIOB MMO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWUYHbBIE, PYAUMEHTapHBIC OpTaHbI,



aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX IMyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoOB, HeompelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaktop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y Opranu3mMoB. ApoMop(}03bl U UAN0-3TATITAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakxkposBomorus. PopMbl SBONIONUH: (PUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCTEeUATU3UPOBAHHBIX MPEJIKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

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

Tabmuubt u cxembl: «Pa3Burume opraHmdeckoro wmmpa Ha 3emiey», «3apoablin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasue mopos
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bD»,
«MUnnoanantamumny, «O06mas nereHepauus», «JBuwxymue cuibl 3Bomtonun», «Kapra-cxema
mapuipyra mnyremectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «I[Ipucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0OP TUIOA0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HAIPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, KoJuleKiuss «@POpMbl COXPaHHOCTH MCKOIAaeMBbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TETa).

JlabopaTopHble 1 NpaKkTHYEeCKUE PadoThI:

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

JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JoHayuyHble MpeACTAaBICHUS O 3apOKICHUU XKU3HU. HayuHble rumnore3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavanbHable Tanbl Ononorudeckoit sBomtonuu. ['nmoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam u nepuogaMm. Karapxeil. Apxeiickas u
nporepo3oiickast dpel. [laneos3oiickas spa m €€ TEpUOIbl: KEMOPHUHCKHHA, OpPIOBUKCKUM,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTUKa KIMMara M TIeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHYHUBOCTh H
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUH TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
Yenosexk npsmoxondammii, YenoBek HeanaeprainbCckud, YemoBek pasyMmubld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHTOJOUIHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

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

Tabmuner u cxembl: «Bo3aukHOBeHNEe COTHEYHON CHUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasi CUCTeEMa OpraHudyeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MATCOHTONOTUYECKUX HAXOJOK
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIH W300paKeHHUs] KaMEHHBIX OpYIuil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTuueckast pabota Ne 1. «V3ydyeHre MCKOMAEMBIX OCTATKOB PACTEHUI M KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3AYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTreHHbIe. J[elicTBHE HKOIOTHUECKUX (aKTOPOB HA OPTraHU3MBI.

AbGuotrnueckue  (QaxkTophpl:  CBET, TEMIIEpaTrypa, BIAXKHOCTb. DoTomepuoansM.
[TpucnocoOneHust OpraHu3MoB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckre puTMBbl.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHIHUYECTBO, CMMON03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU MNOMyssiuu. OCHOBHBIE IIOKA3aTelId IONYJISLUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

TabGnuupl n cxemsl: kapra «IIpupogusie 30Hb1 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PAaCTCHHI M3 Pa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padorta Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OuomeHo3a:  BHJIOBafd,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 skocucreMe UM OUOreolEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiectB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (IUILEBHIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOPErYsiiys, pa3Butue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3J€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOIIEMBI.

CocyecTBoBaHuE IpUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumesslie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBexy,
«IJKOocHCTeEMa MIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOIO Jecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOT€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme UCTOYHMKHU 3arpsi3HEHMsS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKkTopbl
PaAMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mmas cTpykrypa 6uochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koyutekuuu — «buoneHo3», «BpeauTenum — BaKHEWIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIs] OXPaHIEMbIX BUIOB PACTCHUHN M KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CPEIHETo 00IIero o0pa3oBaHuUs: JTUYHOCTHBIM, METAIIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs MNpenMeTa «bHONOrus» BbIIEICHBI
CIIEAYIOIIHE COCTABJIIONIME: OCO3HAHHE OOy4YaroIUMHCA  POCCHHCKOM  Tpa)IaHCKOM
UJEHTUYHOCTU — TOTOBHOCTM K CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOINPEAEIECHHUIO,
HaJIMYMEe MOTHUBALMU K OOydYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXJIeHUH JINYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMM, IPHUCYILUMH  CHCTEME
OMONIOrMYecKOro 00pa3oBaHMs, HAIMYHE HKOJIOTHYECKOrO IIPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMuHOCTHBIE PE3YNbTaThl OCBOCHHS TpeaMeTa «BbHoorusy) MOCTUTAIOTCS B E€IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLMOKYJIBTYPHBIMU, UCTOPUYECKIMHU U JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, TPUHSATHIMU B
oOmiecTBe NMpaBWIaMd M HOPMaMU HOBEJEHHMS U CHOCOOCTBYIOT IpOLeccaM CaMOIO3HAHUSA,
CaMOBOCITIUTaHMSI ¥ CAMOPA3BUTHS, PAa3BUTUSl BHYTPEHHEH NMO3HMIMHU JHYHOCTH, MAaTPUOTHU3MA,
YBaKEHHs K 3aKOHY M IIPABONOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJECHHUIO, B3aUMHOI'O
YBOKEHUs, OCEpEeKHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 M TPATUIHIM
MHOT'OHaIMOHaIbHOTO Hapoja Poccuiickoit denepanyu, npupoae U OKpyKarolLei cpene.

JIMYHOCTHBIE PE3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «bronorusy» MOMmKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
MO3HWIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIWid, TIO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacmmpeHue KU3HEHHOTO OIBITAa M ONBITa JEATEIFHOCTH B IMPOLECCE pPean3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOT0 O0IIECTBa;

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

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATENbHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB,
peleHny yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJTHEHUN OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JCHCTBUSX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aWMOICHCTBHS JIFOJIEH ¢ pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COITMAIIEHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIITOJHEHHUS YYCOHBIX,
MIO3HABATENIbHBIX M HCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIITOHEHTOB MPH 0OCYXICHUH CIIOPHBIX BOIIPOCOB OMOIIOTUIECKOTO COICPIKAHMS,

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKO J1eTETbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS



c(OPMHPOBAHHOCTh POCCUICKOM IPa)KAaHCKOM NICHTUYHOCTH, TATPHUOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoawHO#, ropaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

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

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

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PELICHUsl, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEW CEMENHOMN KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJ0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

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

MIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KayecTBa TBOPUYECKOMN JINYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHKE U peann3alys 3J0pOBOro u 6e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBWJl HMHIMBUAYAIBHOTO U KOJUIEKTHBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTbH K aKTUBHOM AESTEIbHOCTH TEXHOJIOTMYECKON U COLIMAJIbHON HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

MHTEpEC K pa3inyHbIM chepam npodheccHoHaTbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

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

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

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

0CO3HaHME IIT00ATBHOTO XapaKTepa 3KOJOrMYECKUX MpoOiIeM U IMyTel UX pelieHus;



CHOCOOHOCTH HCIIOJIb30BaTh MPHOOpPETaeMble TIPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

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

HQJIMYME PA3BUTOrO HKOJOTMYECKOTO MBILIUICHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

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

COBEpILEHCTBOBAHUE A3bIKOBON M UNTATEIBCKON KYJIbTYPHI KaK CPEJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MHUpe KaKk O €IUHCTBE IpPUPOAbI, YelOBeKa U oOmiecTBa, B IMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 0OecreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULUHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0JA U3 II100aIbHBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUN OMOJIOTMYECKHX 3HAHWH B LEJISX MOBBIMICHUS OOIIEH
KYJBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HaHHE IIEHHOCTH Hay4YHOH JeATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh NMPOEKTHYIO U
HCCIIEOBATEIBCKYIO ACSITENIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M €aMOOOpa3OBaHHUIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAHMH 1O OMONOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHs ydyeOHOro mpeamera «bHOIOrHs» BKIFOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAayuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHBIE
yueOHbIe JeiCcTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE



dbopMupoBaHre (QPYHKIIMOHAIHHONW TPAMOTHOCTH W COIMAIBHON KOMIETCHIIMU OOYYaroIIMXcC,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro O0IIero o0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHWM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeNeNiaTh ENU ACATEIbHOCTH, 3a7aBas IMapaMeTPbl M KPUTEPUU HX JIOCTHIKCHHS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

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

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

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

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH,

KOOPJIMHUPOBATh W BBIIOJHITE DPAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

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

UCIIOJIb30BaTh PA3JIMYHBIC BHJBI JCSITEILHOCTH [0 TOJIYYSHUIO HOBOTO 3HAHUSA, €r0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTyallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/J]aud B 0Opa30BaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

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

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

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TEPEHOCa CPEACTB U CIIOCOOOB JCWUCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEepPEHOCUTh 3HaHWS B  [O3HABATENBHYIDO U  MPaKTUYECKyl0  o0yacTu
KU3HEICATCIIEHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUT'aTh HOBBIE WJEH, NpPEJIaraTb OpPUTMHAIBHBIE IOJXOJAbl U pELICHUs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IUYHBIX BHJIOB U (HopMm
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
O6uosnornyeckoi HGopMaIK, He0OXO0IMMOM /IS BHIIOJHEHUS y4eOHBIX 3a/1a4;

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

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
nHpopmanuu (cxemsl, rpauKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W MpeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

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

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMK BO BceX cepax KU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJI0ra W JUCKYCCUH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JPYTUX JOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

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

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHny OMOoJ0TrHYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH € y4€TOM OOMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)K0T0 WiIeHa KOJUIEKTHUBA;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJIOT0 y4aCTHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

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

OCYILECTBIISATh MMO3UTHBHOE CTPATETMUECKOE TOBEACHHWE B PA3IMYHBIX CHUTYalMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HA OCHOBE OMOJOTMYECKHX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBIISTh MO3HABATEIbHYIO AEATENLHOCTh, BBIBISTH HMPOOIEMBI,
CTaBUTh W (OPMYIHMPOBAaTH COOCTBEHHBIC 33Jayll B O0Opa30BATENbHON NEATETBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTEHHIA;

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

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JIESTEIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaZICTh HABBIKAMH TI03HABATEILHOU pePIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHH, UCIOIB30BATh MPUEMBI pedIIeKCUn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

NPUHUMATh MOTHBBI M apI'YMEHTBI IPYTUX TPU aHATU3E PE3YNIbTaTOB IS TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOM HEAOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAJIU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH PYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUM MO OCBOECHHIO, MHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouosjorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJaM 00yueHHs.

[IpenMeTHBIE pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIep)KaHWE OMOJOTHYECKUX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, Meraboinu3M (0oOMeH BeIeCTB M  MpEeBpalleHue DHEPruu), TOMEeocTas
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
LEHTpaJibHas JIoTMa MOJeKyJsipHoW Ouosorun), 3akousl (I. Mennens, T. Moprana, H. W.



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

yYMEHHUE BIaJeTh METOJaMH HAy4YHOTO NMO3HAHUS B OMOJIOTMU: HAOJIOJCHHE M OIMCAHHE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUH, OpraHu3alys M I[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPUM U 3aKOHOB, YMEHME JI€JIaTh BEIBO/BI HA OCHOBAHUU IIOJIyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIECIATh CYHICCTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAapHOT U JYKapHoOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEIECTB U
IPEBpAlLCHHs] SHEPTUU B KIETKEe, (POTOCHHTE3a, IUIACTUYECKOIO U SHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOJAOTBOPEHUS, PA3MHOXKCHUSA, UHIUBUIYAIBHOIO Pa3BUTUSA
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHUS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOMN KU3HHU C 1I€JIbI0 O0eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM M OMOTEXHOJOTHMH JJI palMOHAIbHOIO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKpPEIIMBAHUS
JUIS TIPEJICKa3aHMsl HACIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;

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

yYMEHUE KPUTHYECKH OLIEHUBAaThb U WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS M3 pa3JUYHbIX HMCTOYHUKOB (CpelncTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
OMOJOTHYECKYI0 HMH(POpPMAIUMI0 M3 HECKOJIbKUX HCTOYHMKOB, TIPAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

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

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBATH COJIEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpPbl) SBOJIIOLUH, MPUCIIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeJyLEHTHI, LIENH MUTaH!s, SKOJoruyeckas nupaMua, OuoreoreHos, onocdepa;

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

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI Y 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBIC IPU3HAKH CTPOEHUS OMOJOTHUYECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOreOlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJ1000pa30BaHMs, PUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS KOJIOTHUYECKUX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUI
B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YEHHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEHEBHOM KU3HHU C LEJIbIO OOECTIeueHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM 6uosiorun Ui panroHaIbHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHe 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILECTB U SHEPTUU B IKOCHCTEMaxX (L[ENU MUTAHUSA);

YMEHHUE BBIOJHATH JIAOOPAaTOPHbIE M MPAKTUUYECKUEe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOro
COJIepKaHUs, BKIIIOYAONIYIO0 IICEBJAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOoW HMHGOpMalMK, Hay4yHO-IOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI00AIbHbIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NMPorpamMmbl Bcero 0;[ TPOJIBHPBIC pﬁaKT"quK"e o0pa3oBaTejibHbIE
padoThI padoThbI pecypesI
bu6mmoreka [JOK
1 brostorus kax Hayka 2 0 0-5 https://m.edso0.ru/7f41¢c292
bubmuoreka [JOK
2 JKuBbIe cHCTEMBI U UX OpPraHU3aIUs 1 0 0 https://m.edsoo.ru/7f41c292
. bubmuoreka [JOK
3 XUMHYECKUH COCTAaB U CTPOEHUE KIIETKH 8 0 1 hitps://m.edso0.ru/7f41c292
bubmuoreka [JOK
4 JKuznenesaTenbHOCTh KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3mHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 0 1 bubnuorexa [JOK
OpraHHM3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 8 0 15 bu6mmoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnuoteka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 Peseparoe pems . . 0 https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
1 DBONIOIIMOHHAST OMOJIOTHS 9 0 1 ]f?tptlgg'l;llcr)r:eéiji(])f)orllf/? fA1cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74

bubmmoreka [JOK

3 OpranusMbl 1 OKpyXarolas cpesa S 0 1 https://m.edsc])Jé).ru/7f4lcc74

4 Coo011ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 0 0 ﬁgg;?/ﬁee%asioﬁﬂ fA1cc74
bubnuoreka [{OK

> Peseparioe Bpems 2 . 0 https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.M., Aradonosa U.b., 3axaposa E.T.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « [PODA»; AKuinoHepHOE 00111€CTBO
«3narensctBO «lIpocBemenune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Metoanyeckue nocoOus A y4uTelis; AUJaKTHYeCKUe MaTepUabl ISl ypOKOB.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. Poccuiickasi 3IeKTpOHHAs 1IKOJIa

2. http://school-collection.edu.ru/).«Eaunas xomtekuus L{udposix O6pazoBaTeaIbHBIX
Pecypco»

3. http://lwww.fcior.edu.ru/

4. www.bio.1september.ru — razera «buonorus»

5. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

6. www.edios.ru — Diijoc — EHTp TUCTAaHIIMOHHOTO 00pa30BaHMSI

7. www.km.ru/education - yueOHble MaTepHasbl U clioBapH Ha caiite «Kupuint u Medoauii»
8. http://video.edu-lib.net — yueOubie GpriibMbI

9. I0Ty6
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