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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOJIXO0J0B K (hOPMUPOBAHUIO COJEpKaHUS ydeOHoro mpenmera «bHonorus» cocTaBWIM: KOH-
nentyainpHbie nookerus GI'OC COO o B3aMMOOOYCIIOBICHHOCTH MENEH, COACPIKAHUS, pe-
3yJIbTaTOB 00y4YeHHS M TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIYCKHUKOB, MOJIOXKEHUS 00 00-
MIMX LEISIX M MPUHLIUIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETo 00-
niero oopazoBanus B Poccuiickoit @enepannu, a Takke MOJI0KEHUS O crenuduke 0uoaoruu, e
3HAYCHUU B MMO3HAHWHU >KUBOM MPUPOJBI M 00ECTICUECHUH CYIIECTBOBAaHMS 4EJIOBEYECKOro obe-
ctBa. CornacHO Ha3BaHHBIM MOJIOKEHUSM, ONPEIECIICHbl OCHOBHbIE (YHKIUU MPOTPAMMBI IO
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0y4eHus,
BOCIIUTAHMS U Pa3BUTHs 00y4arOMIKUXCs cpelcTBaMu ydeOHoro npeamera «buonorusy, onpenae-
asieT o0s3aTeNIbHOE MPEIMETHOE COJEpKaHue, ero CTPYKTYypy, pacipeleseHre Mo pasjaenam u
TEMaM, PEKOMEHAYEeMYIO IMOCIIeI0BaTEeIbHOCTh U3YUCHUsI YUeOHOTO MaTrepHuaia ¢ y46TOM MEX-
MPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKHA 00pa30BaTEIbHOTO MPOLIECCa, BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

B nmporpamme no GHOJOTHH TaKKe YYUTHIBAIOTCA TPEOOBAHMS K IIAHUPYEMbBIM JIMYHOCT-
HBIM, METalpeMETHBIM U NPEAMETHBIM pe3ylbTaTaM oOydeHUs B (POPMHPOBAHWU OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENbHOM AESITeNbHOCTH/YUeOHBIX NTEHCTBUN 00YJaIOIIUXCS IO OCBOSHUIO
coJiepKaHusl OMOJIOTUIECKOTO 0Opa30BaHMUS.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif ypOBEHb) peann30BaH MPUHIIUII
IIPEEMCTBEHHOCTH B M3YYEHUHU OMOJIOTHH, OJaronaps 4eMy B HEH MPOCMATPUBACTCsl HAIIPaBJICH-
HOCTb Ha Pa3BUTHE 3HAHMII, CBI3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33pe-
HUSl, IEHHOCTHBIX OPUEHTAINI JIMYHOCTH, SKOJIOTUIECKOTO MBIIIICHHUS, TIPEACTABICHUH O 3710-
poBoM oOpa3e )XKM3HU U OepeKHbIM OTHOIIEHHUEM K OKpYXkaroliel npupoanoi cpene. [loatomy
HapsIy ¢ U3ydeHHEeM 001IeOnOIOTHYECKUX TEOPUH, a TaK)KE 3HAHUHA O CTPOCHUH JKUBBIX CUCTEM
Pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAOLINX B HUX MPOIECCOB B MpOrpamMmme 1mo 61omo-
THH yJeJIEHO BHUMAHUE HCIIOJIb30BAaHHUIO MOMYYCHHBIX 3HAHUW B IMOBCEIHEBHOM JKU3HU IUIS pe-
[ICeHUs] IPUKJIAJHBIX 33]a4, B TOM 4HCIe: TPO(HUIaKTUKH HACIEeICTBEHHBIX 3a00JIeBaHUN YeTo-
BEKa, MEIMKO-TEHETUYECKOTO KOHCYIbTUPOBAHUS, 000CHOBAHUS SKOJIOTUIECKHU IIEIeCO00pa3Ho-
r'0 MOBEJIEHUs B OKPY’KaIOLIe NMPUPOIHON cpejie, aHaau3a BIUSAHUSA XO3IHCTBEHHOHN AeATeNbHO-
CTH YeJIOBEKa Ha COCTOSHHE NMPUPOIHBIX M MCKYCCTBEHHBIX SKOCHCTEM. YCHIIEHHE BHUMAHHS K
NPUKJIAJHON HampaBJIeHHOCTH y4yeOHOro mpenMeTra «buojorus» NmpoaAMKTOBAaHO HEOOXOAUMO-
CTBIO 00ECTIeYeHUs YCIOBUMN JJISl PELICHUsT OTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIFHOTO OHOIoTHYe-
CKOro oO0pa3oBaHMs, KoTopas mpeamnoiaraer (pOpMHUPOBaHUE y OOYYAIOIUXCS CIIOCOOHOCTH
Q/IaTITUPOBATHCS K U3MEHEHUSIM IMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

Bbuonorus Ha ypoBHe cpenHero o6iero oopazoBanus 3aHMMaeT BakHoe MecTo. OHa obec-
neunBaeT GOpMHUPOBaHUE Y O0YJAIOIINXCS MPEICTABICHUA O HAYYHOW KapTHHE MUPA, pacIInpsi-
eT ¥ 000011aeT 3HaHUs O KUBOU MPHUPOJIE, €€ OTINUUTENbHBIX IPU3HAKAX — YPOBHEBOM OpraHu-
3alliU ¥ HBOJIIOINH, CO3AAET yCIOBUS JUIS: TIO3HAHMSI 3aKOHOB KHBOW MPUPOIBI, (POPMHUPOBAHUS
(GYHKLIMOHATIBHON TPAaMOTHOCTH, HAaBBIKOB 37J0POBOT0 M 0€30MacHOro o0pasa »KU3HH, IKOJIOTHYe-
CKOT'O MBIIIUICHUS], [IEHHOCTHOTO OTHOIICHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne GMONOTHS UMEET TAKXKE NIl PelICHHUs] BOCIIUTATENbHBIX U Pa3BHUBAIO-
HIMX 3a/1a4 CpeHero odiiero oopa3oBaHusl, couann3anuu ooydaromuxcs. M3ydenne 6nonoruu
obecrieunBaeT ycnoBus Uil (POPMHUPOBAHMS WHTEIIEKTYaJTbHBIX, KOMMYHUKAIIMOHHBIX U WH-
(OpMaMOHHBIX HABBIKOB, ICTETHYECKO KYIBTYPHI, CIIOCOOCTBYET WHTETPAINN OHOIOTHIECKIX
3HaHUH C TPEACTABICHUSAMHU U3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3MKH, XUMHUU U
reorpadun. Ha3zBaHHBIE MOJIOKEHUS O MpenHa3HAuYeHUH y4eOHOTro mpeaMera «buosjorus» co-



CTaBMJIM OCHOBY JUISL OIIPEJIEJICHUS MOIXO0A0B K 0TOOPY U CTPYKTYPUPOBAHHIO €r0 COJIEPKAHUS,
MPEJICTaBICHHOI0 B IpOrpaMMme 1Mo OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0YYaIOIIMUECs TOJKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACsIomne
aJIeKBaTHOE MOBEJICHUE YEJIOBEKa B OKPY’KaIOIeH MPUPOIHON cpesie, BOCTpeOOBaHHbBIE B MOBCE-
JTHEBHOMW KU3HHU M MPAKTUYECKOHN AesTenbHOCTU. Oco00e MECTO B 3TOM CUCTEME 3HAHUU 3aHU-
MAIOT 3JIEMEHTHI COJIEPXKAHUS, KOTOPbIE CIYXKaT OCHOBOM i (OpMUPOBAHUS MPECTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAapTUHE MHMpA M LIEHHOCTHBIX OPUEHTALMSIX JINYHOCTH,
CIOCOOCTBYIOLIUX I'yMaHU3alMKU OMOJIOTHYECKOT0 00pa30BaHUsl.

CrpyKTypupOBaHHE COAEp)KaHUS y4yeOHOro MarepHuaia B IMpOrpaMMme Mo OMOJIOTUH OCY-
HIECTBJIEHO C Y4ETOM MPUOPUTETHOIO 3HAYECHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTSX JKH-
BOM IIPUPOJIBI, O €€ YPOBHEBOM OPraHU3allMK U IBOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BbAEIEHBI CIAEAYIOUINE colepKaTellbHble TuHuU: «buonorus
Kak Hayka. MeTopl HayyHOro mo3HaHus», «Kietka kak Ononoruueckas cucremay, «OpraHusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOM MPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Llenp uzydyenus ydeOHnoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJajieHHE 00Y-
YAOIIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OPTaHM3alUU JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEHUN UCIIOJIb30BaTh 9TH 3HAHUS ISl TPAMOTHBIX JCHCTBUM B OTHOIIIE-
HUHM 00BEKTOB KUBOW MPUPOIBI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenue 1enu uzydeHnus ydyebnoro npeamera «buonorus» Ha 6a30BoM ypoBHE obOec-
[I€YUBAETCS PELLICHUEM CIICAYIOINX 3aay:

- OCBOEHHE 00YYaIOIIMMUCS CUCTEMbI 3HaHUN O OMOJOTUYECKUX TEOPUSIX, YUCHHUSX, 3aKO-
HaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIyXKaIIlUX OCHOBOW JUIsl (hOPMHUpOBAHMS IpEa-
CTaBJICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MHpa, O METOAAaX HAy4HOrO MO3HAHUs, CTPOCHHUH,
MHOT000pa3iu U OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIM{, BBIIAFOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

- (hopMupoBaHHE y OOYYAIOUIMXCS TTO3HABATEIBHBIX, WHTECIUIEKTYAJbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHaln3a JaHHBIX O IyTSIX Pa3BUTHUS B OMOJIOTMM HAy4YHBIX B3IVIAOB,
uaeH 1 MOJIX00B K M3yYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

- CTaHOBJICHHE y O0y4arommxcs o0meil KyiabTypbl, (QYHKIIMOHAIBHOW IPaMOTHOCTH, pa3-
BUTHE YMEHUU OOBSACHATH U OLICHUWBATDH SBJICHUS OKPY)KAIOIIEro MHUpa >KMBOW MPHUPOJBI HAa OC-
HOBAHHUY 3HAHWH U OTBITA, MOJYUYEHHBIX IPU U3YYEHUU OMOJIOTHH;

- (popmupoBaHue y oOydarolmuxcst YMEHUN WILIIOCTPUPOBATh 3HaU€HUE OMOJIOIMYECKUX
3HAaHUHM B IIPAKTUYECKOMN JESITEIBHOCTH YEIOBEKA, PA3BUTHH COBPEMEHHBIX MEIMLIMHCKHUX TEX-
HOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

- BOCHUTaHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS YEJIIOBEKOM >KHMBOM MPHUPOJIBI,
HE00XO0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJIOTNYECKUX MCCIIEJOBAHUM;

- OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TOBBIIICHUS YPOBHS SKOJIOIMUECKON
KYJIBTYPBI, JUIsl GOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

- IPUMEHEHHE NMPUOOPETEHHBIX 3HAHUNW M YMEHHMH B MOBCEIHEBHOM MU3HU JJISl OLEHKU
MOCJEICTBUIM CBOEH JeSITENbHOCTH MO OTHOLIECHHIO K OKPYXKAIOILIEH cpenie, COOCTBEHHOMY 3/10-
POBBIO, 00OCHOBAHHE U COOTIOICHIE MeP MPOPUITAKTUKH 3a00JICBaHHA.

B cucreme cpennero obmiero oopasoBanusi «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBEHHO-HayUHBIE TPEIMETHIY.



Jis u3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIAUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gyac B Henento), B 11 knmacce — 17 wacos (0,5 gac B Henenio), B
12 xnacce — 17 gacos (0,5 4ac B HECINIO).

denepanbHas pabovas mporpaMmma o yueOHomMy npeamery «Bbruonorusy, yrBepxaeHHast
[Tpukazom MunuctepcrBa npocsemeHust Poccuiickoit @enepannu ot 18.05.2023 Ne 371 "O6
yTBEepXKIeHHH (hefepaibHON 00pa30BaTeIbHON POTrPaMMBI CpeHEro o01Iero oopa3oBaHus"
(3apeructpuposan 12.07.2023 Ne 74228), paccuntana Ha o4Hyt0 Gpopmy oOydenus. Heooxonu-
Ma KOPPEKTUPOBKA KOJIMYECTBA YaCOB JIJIsi OYHO-3a0YHON )OPMBI O0YUCHUSI B CTOPOHY YMECHbB-
menusi: B 10 knacce Ha 17 yacos, B 11 xnacce Ha 17 yacoB. DTH 4ackl OTBOJATCS Ha CAMOCTOSI-
TEJIEHOE U3YUeHHE MaTepHralia IPOrpaMMBbl TI0]] PyKOBOJICTBOM YUUTEIIS

Takum oOpazom, 111 U3y4eHHUs] OMOJIOTHH Ha 0A30BOM YPOBHE CPEIHETO 00IIero oopaso-
Bauus otBoauTcs 51 gac: B 10 kimacce — 17 gacos (0,5 yaca B Henmenmo), B 11 kimacce — 17 gacos
(0,5 yaca B Hemenmo), B 12 kimacce — 17 wacos (0,5 yaca B HeZemio).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMH, TEXHUUYECKUMH U JPYTUMHU
€CTECTBEHHBIMH HayKaMH, QuiIocopueid, ITUKOM, FICTeTUKON U npaBoM. Ponb Guonoruu B ¢op-
MHUPOBaHUM COBPEMEHHOM Hay4HOH KapTUHBI MUpa. CucTemMa OMONIOIHYECKUX HAYK.

MeToap!l Mo3HaHUS KUBOM MPUPOB! (HAOTIOAEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:
IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.
TaGnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlaGopaTopHble H NpaKkTH4YecKne padoThbi:
[TpakTnueckas padora Ne 1. «Vcnosib30BaHK€e pa3aIMvHbIX METO/OB IIPU U3Y4YE€HUU OMOJIO-
THYECKUX O0BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cucreMsl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus ouonoruu. OTanume *KUBBIX CH-
CTEM OT HEOPraHUYECKOW MPUPO/IBI.

CBoiicTBa OMOCHCTEM U WX pazHOOOpasue. YPOBHU OpraHU3alUN OMOCHCTEM: MOJIEKYIISIp-
HbI{, KJICTOYHBINA, TKaHEBbIH, OpPraHU3MEHHBIN, NONYJISAIMOHHO-BUIOBOM, SKOCHCTEMHBbIN (O1o-
TeOICHOTHYECKHUH ), Onoc(epHbIii.

JdemoHcTpaumMu:

Tabmuiel U cxembl: «OCHOBHBIE MPU3HAKH JKU3HU», «YPOBHU OpraHU3alliu KUBOU MPH-
poab».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XHWMHYECKUN COCTaB KIIETKH. XMMHYECKHE DJIEMEHTBHI: MaKpOAJIEMEHTHI, MUKPO3JIEMEH-
Tbl. Bozia 1 MuHepanbpHbIe BELECTBA.

@yYHKIMKY BOABI U MUHEpAIbHBIX BELIECTB B KieTke. [logaepxkanue ocMoTHdeckoro Oa-
JaHca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHUMbIE AMUHOKHCIOThl. AMUHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpbI OEITKOBOW Mosie-
KyJbl (MIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASI CTPYKTYpa). XMMHUUECKHE CBONCTBA
6enkoB. buonornyeckue GyHKINN OEIKOB.

depMeHTHI — OnosoTHUecKue Karanuzatopsl. CTpoeHue hepMeHTa: akTUBHBIN IIEHTp, CY0-
ctpaTtHas cnenuduuHocTh. Kodepmentrl. Butamunsl. OTianuust GepMEHTOB OT HEOPTaHUYECKUX
KaTaJan3aTOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JIaKTO3a) M IMoJIcaxapuabl (Kpaxmall, TJIMKOTeH, 11eJuUTtoo3a). buonoruueckue QpyHKuuu yrie-
BOJIOB.

Jlunuaer: Tpurnunepusl, pocdoaunuasl, crepouasl. ['uapoduibHo-ruapodoOHbIE CBOM-
ctBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YTIIEBOIOB, OEIKOB M JIUIHJIOB KaK HC-
TOYHUKOB SHEPTUU.



Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEUHOBBIX KUCIOT.
Crpoenue u ¢pyakuun JTHK. Ctpoenne u pynkmuun PHK. Bugsr PHK. AT®: crpoenue u ¢pyHk-
LUU.

[{utonorus — Hayka o kietke. Kiierounas Teopust — nmpumep B3auMoJIeHCTBUS uaen u dax-
TOB B HAYYHOM IIO3HAHUH. MeTO bl U3y4EHUSI KIIETKHU.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CHCTeMa CHHTEe3a Oelka.

Tunsl KJIETOK: SyKapuoTHUecKast U mpokapuotuyeckasi. OCOOEHHOCTH CTPOEHUs MPOKapH-
ornueckoil kietku. Knerounas crenka Oakrepuii. CTpoeHHEe 3yKaprHOTHIeCKOW KieTKu. OCHOB-
HBIE€ OTJINYHS PACTUTEILHOM, dKUBOTHOM U TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTE€HKA, TNIMKOKAIMKC, MX (DYHKIIHH.
[TnazmaTtuueckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [{utonnazma u e€ opranoupl. OqHOMEM-
Opannbie opranou sl kietku: IIIC, anmapat [Nonbmxu, muzocomsl. [loayaBTOHOMHBIE OpraHOU-
JIbl KJIETKH: MUTOXOHJPHH, TutacTuabl. [IporcxoxaeHre MUTOXOHIpUN U IulacTul. Bunabl mina-
ctun. HememOpaHHbIe OpraHOU/IbI KIETKU: pUOOCOMBI, KIETOYHBIN IEHTP, LIEHTPUOIHU, PECHUY-
KM, )KTYTUKU. OyHKIIMY OPraHou10B KJIeTKH. BritoueHus.

SAnpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sajpa: saepHas o00j0uKa, KapHoIiasma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacnpeneiacHie XUMAYECKUX 3JIEMEHTOB B HEXHUBOW npupone», «Pacope-
JIEJIEHNE XUMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabnuuel u cxemsl: «Ilepuoanyeckas TabnuLIa XUMUYECKHX 3J1€MEHTOBY, «CTpoeHue Mo-
JEeKyJIbl BOIbD», «buocuHTe3 Oenkay, «CtpoeHue Moiekynbl Oenkay, «CtpoeHue ¢epmeHTay,
«Hyxneunossle xucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHne 3yKapHOTHYECKON
KIETKN», «CTpOeHHE KUBOTHOHN KIIETKW», «CTpOEHUE paCTUTEIbHON KIETKn», «CTpoeHue npo-
KapUOTHYECKOU KIIETKW», «CTpOoeHNE AApa KIETKN», «YTIEBOIABD, «JIUmuIb».

OOGopynoBaHHUe: CBETOBOM MUKPOCKOII, 000pYAOBaHUE JIJIsl POBEICHUS HAOMIOACHUH, 13-
MEpEeHHH, SKCIIEpUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTepUaJIbHBIX KiIe-
TOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpoeHHs KIETOK PacTeHHMH, )KUBOTHBIX U OakTe-
puit IO MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMHUCAHUE.

Tema 4. /KuzHeneaTeJIbHOCTDH KJIETKH.

OOMeH BelecTB, UIN METa0oIu3M. ACCUMUIIALUSA (TNTACTHYECKU 0OMEH) M TUCCUMHIISI-
s (3HepreTuyeckuii oOMeH) — JIBe CTOPOHBI €UHOTO Ipoliecca MeTadbonau3mMa. Poiib 3aKk0HOB
COXPaHEHHUS BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®dotocunrte3. CetoBas u TemMHOBas (a3wl GortocuHTe3a. Peaknuu dotocunresa. Iddek-
TUBHOCTH (POTOCHHTE3a. 3HAUCHHE (DOTOCUHTE3A JUIsl )KU3HH Ha 3emiie. BiusHue yciaoBuii cpeibl
Ha (DOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €r0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMocHHTe3. XEeMOCHHTE3UpYIIue OakTepuu. 3HAUCHHWE XEMOCHHTe3a Ui JKU3HU Ha
3emute.



OHepreTuyecknii 0OMeH B KieTKe. PaciieniieHne BemecTB, BbIICICHUE U aKKyMYJINPOBa-
HUE DHEPTUU B KJETKE. DTambl dHepreTuueckoro ooMena. ['nukonus. bpoxeHue u ero BUABL.
KucnoponHnoe okucienue, Ui kiierounoe asixanue. OxkuciurensHoe dpocopummpoBanue. I d-
(EeKTUBHOCTH SHEPTETUYECKOr0 OOMEHa.

Peakuuu matpuunoro cunresa. I'enernyeckas undopmarnus u JJHK. Peanuzauus reneru-
yeckoi MH(popMaluu B KieTKe. [ eHeTHUeCKui KO M ero CBOMCTBA. TpaHCKPHUIIIUS — MAaTpUy-
ueiii cuaTe3 PHK. Tpancnsuus — 6nocunTe3 6enka. Dtanbl Tpancisnuu. KogupoBanue aMuHO-
KHUCJIOT. Posib pubocoM B OnocuHTE3€e OenKa.

Hexnerounsie ¢opmbl xu3HN — BUpychl. Mcropusi otkpeitus BupycoB (/. M. MBaHoB-
ckuii). OcOOEHHOCTH CTPOCHUS U )KM3HEHHOIO IMKiIa BUpycoB. baktepuodaru. bonesnu pacre-
HUH, JKMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE BHpycaMu. Bupyc umMmyHone(puIuTa uenoBeKa
(BUY) — Bozoymurens CIINa. OOpatHas TpaHCKpUIIKS, peBepTaza u uHTerpasa. [Ipodunak-
THKA paclpoCTpaHEHUS! BUPYCHBIX 3a00J1€BaHUI.

JdemoHcTpaumuu:

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

Tabmuner 1 cxeMbl: «Tumbl TUTaHUSY, «MeTaboan3m», «MUTOXOHAPHUSLY, « IHEPreTHIC-
ckuii oomeny, «Xnopomacty, «Porocuntedy, «Ctpoenne JJHK», «Ctpoenue u GyHKIHOHUPO-
BaHue reHa», «CunTe3 Oenkay, «[ eHeTndeckuii Koa», «Bupyce», «bakrepuodarm», «CtpocHue
u xu3HeHHbIN 1K Bupyca CIIM/]a, 6akrepuodaray, «Pemnmukanus JJHK».

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

Tema S. PazMHoOKeHM e M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiteTouHbIid MUK, WIK )KU3HEHHBIA UK KiIeTku. MHTEepda3a u mutos. [Ipomeccer, mpo-
Tekawmue B natepdaze. Perumkanus — peakuus marpuanoro cuntesza JJHK. Ctpoenue xpomo-
coM. XpOMOCOMHBIN HaOOp — KapuoTUN. JUIUTOMAHBIA U TallJIOUIHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomatuasl. L{lutonornyeckue OCHOBBI Pa3MHOXKEHUSI U MHAUBUAYAIbHOTO Pa3BUTHUS OpraHU3-
MOB.

Henenne kietku — muto3. Craguu muto3a. [Iporeccsl, mpoucxoasinue Ha pa3HbIX CTaau-
X MUTO3a. BHOJIOrHYEeCKUil CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMBl pa3MHOKEHHSI OPTaHU3MOB: O€cCIoioe W MmojoBoe. Buibl Oecronoro pa3MHOXKe-
HUS: JIENIeHHe HAJBOE, MMOYKOBAHHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOPa30BaHKE, BETETATHUB-
HOE pa3MHOKeHHe. VICKyCCTBEHHOE KJIOHMPOBAHUE OPTaHW3MOB, €T0 3HAYCHUE JJIS CETICKIIHH.

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONIOTO.

Meiio3. Craguu meio3a. [lporeccsl, mpoucxosiiue Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaY€HUE MeH03a.

["ameTorenes — mporecc oOpa3oBaHUsI MOJOBBIX KJIETOK Y )KHUBOTHBIX. [10JIOBBIE Kele3bl:
CEMEHHHKH U AnYHUKU. OOpa3zoBaHUe U Pa3BUTHE MOJOBBIX KIETOK — ramMeT (CrepMaTo30ua, sii-
IEKJIETKA) — CIIepMaToreHe3 U oBoreHe3. OCOOCHHOCTU CTPOCHUS SUIIEKIETOK U CIEepMaTO30M-
noB. OmogorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIIBHOE pa3BUTHE (AMOpHOreHes3). JTa-
bl SMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KMBOTHBIX: JAPOOJIEHUE, TaCTPYIISALIUS, OPTaHo-
renes. [loctaomOproHansHOE pa3BUTHE. THITBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSMOE, HEMPsi-
Moe (JTMYMHOYHOE). BiusHue cpeqpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIOCOOHBIE BHI3LIBATH
BpPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHM, CTaIuu
pa3BUTHSL.



JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOWHOE OTIIOAOTBOpPEHUE Y
[IBETKOBBIX DPACTCHMIT», «BererarnBHOEe pa3sMHOXKEHUE pacTeHuil», «JleneHue KieTku OaxTe-
puii», «CTpoe€HHE NOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMbI», «Kierounslii mukm», «Pemiu-
kamusa JTHK», «Muros», «Menos», «lIpsmoe u HenpsaMoe pa3BuUTHE», «l'aMeToreHes y Mieko-
MUTAIOIINX U YeJ0BeKa», «OCHOBHBIE CTaJUU OHTOIEHE3A).

OO0opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30Ubl MIEKOIUTAIOLIET0Y,
«Sinexnerka miekonuraromero», «KapuokuHes B KJIETKaX KOpELIKa JyKa», MarHUTHas MoO-
nenp-anmukanus «/lenenue kinetkuy, moaens JJHK, Moxens Metada3zHolt XpOMOCOMBI.

JlabopaTopHble U NIpaKkTHYecKHe padoThI:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaboparopHas pabota Ne 4. «/3ydyeHue CTPOCHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPO-
npenaparax.

Tema 6. HaciieicTBeHHOCTb M U3MEHYUBOCTH OPraHU3MOB.

[Tpenmet u 3amaun renetuku. Mcropus pazsutus reHeTuku. Poib nuronoruu u amopuo-
JIOTUU B CTAHOBJICHHH I'€HETHUKH. BKITaJl pOCCHIICKUX M 3apyOS)KHBIX YYEHBIX B Pa3BUTHE I'CHE-
TUKH. MeToapl TeHEeTUKU (TUOPUIONOTUYECKUH, HUTOTEHETHYECKHUH, MOJEKYISIpPHO-
reHetTudeckuii). OCHOBHBIEC TeHETUYECKHE OHATHS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH HACIIeJOBaHUs NPU3HAKOB, ycTaHoBleHHble ['. Menaenem. Monoru-
OpuaHOE CKpelIMBaHKUe. 3aKOH €IMHO-00pa3usi THOPUIOB MepBoro mnokoseHus. [Ipasuno qomu-
HUPOBaHUsS. 3aKOH pacHICTUICHHs Mpu3HaKoB. ['umore3a uucroTsl ramer. [loaHoe U HemonHOE
JIOMUHUPOBAHUE.

JluruOpuHoe CKpelrBaHue. 3aKOH HE3aBHCUMOTO HAaCJIeIOBaHMs Mpu3HaKoB. [{uTorene-
TUYECKHE OCHOBBI TUTHOPUAHOTO CKpellMBaHus. AHaTU3Upymollee ckpeunuBanue. Mcmnonb3oBa-
HUE aHAJM3UPYIOIIETO CKPEITMBAHUS JIJISl OTIPEICIICHHS T€HOTHUIIA 0COOH.

CuernneHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo clerieHHOMY Haclemo-
BaHUIO reHoB. HapylieHue cuerniienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTHUecKue KapThl.

['enetuka nona. XpoMOCOMHOE OIpeAesieHne 1ojia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbIE M rereporaMeTHble opranu3Mbl. HacienoBanue nmpu3HAKOB, CLEIJIEHHBIX C I10-
JIOM.

N3MeHunBOCTh. BHbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posb cpenbl
B HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIIMOHHOW M3MEHYUBOCTU. Ba-
pUALMOHHBIN psJ U BapualMoHHas kpuBasi. Hopma peakiuu npusHaka. KoandyecTBeHHbIE U Ka-
YECTBEHHBIE IPU3HAKU M UX HOpMa peakiuu. CBoHcTBa MOAU(DUKAITMOHHOW U3MEHYHUBOCTH.

HacnencTBenHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 1 MOJ0BOM MpoliecC — OCHOBAa KOMOMHATUBHON MU3MEHUMBOCTH. MyTallMOHHAs U3MEHYH-
BOCTh. Knmaccudukanus MyTaiuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MY-
tanuii. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACICACTBEHHOW M3MEHYHMBO-
ctu H. . BaBuiosa.

BresinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: T'eHea-
JIOTUYECKHH, OJTM3HETIOBBIN, IMTOTCHETHIECKUN, OMOXUMHUYECKHH, MOJICKYIISIPHO-TEHETUUECKHH.
CoBpeMeHHOe OomnpeiesieHne TeHOTHIA: TOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B
ToM ymucie ¢ momomniso [1I[P-ananm3a. HacnencTBennsle 3a0o0iieBaHUs YelIOBEKa: T'eHHBIE 00-
Je3HU, OOJIE3HU C HACIIEJCTBEHHOU MPEIpacioioKeHHOCThIO, XpOMOCOMHBIE Oone3nn. Comatu-
YecKHe W reHepaTuBHbIe MyTaruu. CTBOJIOBBIE KiIeTKU. [IpuHIUIIBI 310poBOro 00pasa >KH3HU,
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JTMAarHOCTUKH, MPOQMIAKTUKU U JICUCHUsI TeHeTUYecKnX OonezHeil. Menuko-reHeTn4eckoe KoH-
CyJAbTHPOBaHUE. 3HAUYCHHUE MEAMIIMHCKOW T'€HCTHKH B MPEIOTBPAINICHUM M JICUCHUH TeHETHYE-
CKUX 3a00JI€BaHUIl YEIOBEKA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETHYECKass OCHOBAY,
«3aKOH PACIICIUICHHS M €T0 IUTOTEHETHYECKast OCHOBA», «3aKOH YUCTOTHI TaMeTy, «uruopu-
HOE CKpemmBaHue», «lluTonmornyeckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHU», «Menosy,
«B3anMoIeliCTBHE AJJIENBHBIX T€HOBY, «I €HEeTHUYeCKHe KapThl PACTEHUM, JKUBOTHBIX U YEJIOBE-
ka», «['eHeTrka mojay, «3aKOHOMEPHOCTH HACJIEAOBAHMS, CIICTUICHHOTO C IMOJoM», «KapruoTursl
YelIOBeKa M JKUBOTHBIX», «Buabl wu3MeHYMBOCTHY», «Moau(pUKAIMOHHAS W3MEHUHUBOCTDHY,
«HacnenoBanue pesyc-hakropay, «['eHeTHKa TPy KpoBU», «MyTalilmoOHHAsI HK3MEHUHUBOCTHY.

O6opynoBanue: MoAenu-anIuIMKanuu «MoHOTHOpUIHOE CKpemuBanuey, «HenmomHoe mo-
MUHHpOBaHHUey, «/urubpumnoe ckpenmBanuey, «Ilepekpéct XxpoMocom», MEKPOCKOIT B MUKPO-
npenapat «/po3odunay (Hopma, MyTanuu GOpMbI KPBUIBEB B OKPAcKH Teja), repbapuii «I opox
IIOCEBHOM».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPUHOTO U AUTHOPUITHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3ydenre MOaU(PUKAITMOHHON H3MEHUYUBOCTH, ITOCTPOCHHE
BapHAIIMOHHOTO PsAJIa U BAPUAIIMOHHOM KPUBOW».

JlaboparopHas padota Ne 7. «AHaJIM3 MyTanuil y Apo30¢pUIIEl Ha TOTOBBIX MHKpOIperapa-
Tax».

[TpakTudeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenexuus Kak HayKa U IpoLEcC. 3apoKICHUE CeNeKIUU U noMecTukanus. Yuyenue H. U.
BasuiioBa o 1ieHTpax MpOUCX0XKJIEHUSI U MHOT0O0Opa3usl KyJIbTYpHbIX pacTeHuil. LleHTps! npouc-
XOXKIEHMSI TOMAIIHUX )KUBOTHBIX. COpT, MOpOIa, IITaMM.

CoBpeMeHHbIE METOJbl CeleKIMU. MacCoBbIi U MHAMBUAYAIbHBIH OTOOpHI B CENEKLUU
pacTteHHi n kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoaCcTBEHHOE CKpellMBaHue — MHOPUIMHT.
Uucras nunus. CkpeuBaHue 4UCThIX TUHUM. ['eTepo3uc, wim rubpuanas cuna. Hepoacreen-
HOe CKpeuiuBaHue — ayropuaunr. OtganéHHas ruOpuauzanus U e€ ycrnexu. MckyccTBeHHBIN
MyTareHe3 U MoJay4eHHe MOJUIUIONA0B. JJoCTHKEHUs CeNeKIMU pacTeHUH, )KUBOTHBIX U MUKpPO-
OpraHU3MOB.

buoTtexHonorust kak oTpacib NMpPOU3BOACTBA. ['€HHas MHXKeHepus. DTalbl CO3JIaHUs pe-
xomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Knerounas unxenepus. Kierounslie KynpTy-
pbl. MHUKpPOKIIOHANIbHOE pa3MHOXEHHE pacTeHui. KiloHMpoBaHME BBHICOKOIPOIYKTHUBHBIX CEb-
CKOXO3SIHICTBEHHBIX OPraHU3MOB. DKOJOrHUYecKue 1 3Tudeckue npodiaemsl. MO — renernuecku
MO (PUIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabnuupl u cxembl: KapTa «L{eHTpBl TPOMCXOXKACHUS U MHOT00Opa3usi KyJbTYPHBIX pac-
TeHui, «[lopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuil», «OTaanéHHas ru-
Opuanzanus», «Pabotsl akagemuka M. @. MBanoBay, «[lonumionaus», «O0BEKTh OHOTEXHO-
aorumny, «KneTouHsle KyJIbTyphl U KIOHUpOBaHUEY, «KOHCTpynpoBaHue U EPEHOC FeHOB, XPO-
MOCOMY.



Ob6opynoBanue: MyJISHKU TUIOA0B M KOPHETIONOB TUKUX (HOPM U KYJIBTYPHBIX COPTOB pac-
TeHui, repOapuit «CebCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypeust «OCHOBHBIE METOABI U JOCTH)KEHUSI CEJIEKIIMM PACTEHUM U )KMBOTHBIX (Ha ce-
JEKIMOHHYIO CTaHILMIO, IJIEMEHHYIO (pepMy, COPTOUCHBITATEIbHBIN Y4aCTOK, B TEIUNIMYHOE XO-
351CTBO, 1A0OPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BOZHUKHOBEHUS YBOJIFOMOHHOW TEOPUU. DBOJIIOLMOHHAS TEOPUS U €€ Me-
cTO B Onosoruu. BiusiHue 3BOMIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CBugerenbcrBa 3BoONUU. [laneoHTonornyeckue: mociaeaoBaTebHOCTh MOSIBICHUS BU-
JIOB B MAJICOHTOJIOTHYECKOH JIeTOmUCH, niepexoanbie (opmbl. buoreorpadudeckne: cX0ACTBO U
paznuuue dayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IM4yUsl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTUYHbBIE, PYAUMEHTApHbIE OpraHbl, ara-
BU3MbI. MOJIEKYIISIpHO-OMOXUMUYECKHUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTabOIMUYECKUX MyTeHl Yy BCEX OPraHU3MOB.

Opomononnas teopust Y. [lapsuna. Ilpennockuiku BO3HUKHOBEHUS JAapBUHU3MA. J[BU-
JKYIIUE CUITBI HBOJIIOLIMK BUIOB 10 JlapBUHY (M30BITOUHOE Pa3MHOXKEHUE MPU OTPAHMYEHHOCTH
pecypcoB, HeolpeieI€HHas HK3MEHYHMBOCTh, 00pH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINA 0TOOD).

Cunternyeckas teopust 3Boonun (CTI) u e€ 0OCHOBHBIE IOJIOKEHHUS.

MukposBomtonus. [lonynanus kak eIMHULA BUAA U YBOJIIOLMH.

JBuxymiye cuibl (hakTopbl) 3BOJIONUU BHIOB B Mpupoje. MyTalMoHHBIN Mpolecc u
KOMOWHATHBHAs M3MEHYHMBOCTb. [lomynsaunoHHbIe BOJHBI U apeid reHoB. M3omsauus u murpa-
Ul

EcrecTBenHbIi 0TOOp — Hampapisomuid Gakrop sBomonnu. @OpMbI €CTECTBEHHOTO OT-
oopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bostoluu. [IpuMeps! npucnocodiennit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3JATI TALUH.

Buna u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (OPMBI BH1000pa30BaHUs: reorpa-
¢dudeckoe, FIKOJIOTHUECKOE.

MakposBosmtonusi. @opMbl 3BOTIONUN: (DUTIETHUECKasl, TUBEPIeHTHAs, KOHBEPIreHTHas, Na-
payutenbHas. HeoOpaTUMOCTb BOJTIOIUH.

[TpoucxoxaeHne OT HecHelMaTu3UPOBaHHbBIX NpeaAkoB. IIporpeccupyromas cnenuanuza-
1usl. AnantuBHas paguanus.

JleMoHCTpanum:

[Toprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, D.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuie! u cxembl: «Pa3BUTHE OpraHUYECKOro Mupa Ha 3emiiey, «3apobIlId MO3BOHOY-
HBIX JKUBOTHBIX», «ApXxeonTepukcy, «®opmbl 00pbOBI 3a CylecTBOBaHUE», «ECTeCTBEHHBIH OT-
60p», «MHOTrOOOpa3ne COpToB pacTeHUi», «MHOTr0OOpa3ue MoOpo KUBOTHBIXY, «Ilomysumy,
«MyTanyoHHas U3MEHUUBOCTBY, «ApomMopdo3sly, «Mnuoanantamumny, «O0mas aereHeparms»,
«/IBmwxymue cuibl sBoTIONMNY, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopsba
3a cymectBoBanue», «lIpucrnocobieHHOCTh opraHu3moBy», «l'eorpadpuueckoe BHI000pa3oBa-
HUEY, «IKOJIOTUYECKOE BUI000pa30BaHUE.
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Ob6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPAaCcKH, HAOOp TI0A0B U
ceMsiH, Kosutekuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOoeTh «CTpOSHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaguueckas kapta Mupa, Komiekuus «PopMbl COXPaHHOCTH UCKOIIAEMBbIX KHBOT-
HBIX U pacTeHui», Mojeib anmumkanus «llepekpéct xpomocom», BiaxHsle npenaparsl «Pa3Bu-
THE HacekoMoro», «PasButue nArymku», Mukpompenapar «Jpozopuna» (Hopma, MyTaluu
(OpMBI KPBUIbEB U OKPACKH TEJNA).

JlaGopaTopHbIie U MPaKTHYECKHE PA0OTHI:

JlaGopatopHas padota Ne 1. «CpaBHEHHE BHIOB 110 MOP(]OIOTHUIECKOMY KPUTEPHIOY.

Jlaboparopuas pabora Ne 2. «Onucanue MPHUCIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCH-
TEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHay4HbIe MPEICTABICHUA O 3apOXKJICHHUM XKU3HU. HayuHble rUIIOTE3bl BO3SHUKHOBEHHUS
JKU3HU Ha 3emuie: abMoreHes U maHcrepMus. XUMHUYEcKas dBONOLNS. AOMOTeHHBI CUHTE3 Op-
TaHUYECKUX BEIIECTB M3 HEOPTraHWYECKUX. DKCIIEPUMEHTAIBLHOE MOJTBEPKACHUE XUMHUECKOU
sBosronnu. HadanpHble aTanel Onojornueckoi 3posronun. I'umoreza PHK-mupa. ®opmupona-
HUE MEMOpaHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [IepBble KIETKH U WX IBOJIIOIHSI.
DopMHUPOBAHHUE OCHOBHBIX I'PYIIII KUBbIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie no 3pam U nepuonam. Kartapxeil. Apxeiickas u mporepo3oi-
ckas opbl. [lanmeo3oiickas spa u e€ mepuobl: KeMOPUNCKHA, OPJAOBUKCKUH, CHIIYpUNCKHM, Jie-
BOHCKHUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa u €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

KaiiHo3olickas 3pa u €€ nmepHuo/ibl: MajJeoreHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMara M IeoJIOTMUECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacCTUTENBLHOIO U KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHuil U xKUBOTHbIX. [losiBnenue, pac-
LBET U BBIMUPAHUE IPYII KUBbIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHUe 3BOJIIOLMUA. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIIBI OPTraHU3MOB.

OBorOIUs YeaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHUl 0 MPOUCXOXK-
JIEHUHU 4enoBeKa. MeToibl n3yueHus: aHTponorenesa. CXoJaCcTBa U pa3jandMs YEIOBEKa U )KUBOT-
HbIX. CUCTEMAaTUYECKOE MOJIOKEHHE YEeJIOBEKA.

JBuxymue cuibl (pakTophl) aHTpomoreHe3a. HacnencTBeHHas W3MEHUHMBOCTh U €CTe-
CTBeHHBI 0TOOp. OOIIEeCTBEHHBIH 00pa3 >KU3HU, MU3TOTOBIICHUE OPYIUN TpPYJa, MBIILJICHUE,
peusb.

OCHOBHBIE CTAJUU U BETBU DBOJIIOIIMH YEJIOBEKA: aBcTpajgonuTeku, Yenosek ymensiid, Ue-
JIOBEK NPAMOXOIAIINM, YeoBek HeanaepTanbCkui, YenoBek pazyMHblii. Haxonku uckonaeMbix
OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIaCTh paclpocTpaHeHHs, 00BEM TOJIOBHOTO Mo3ra, oOpa3
JKU3HU, OPYIUSL.

UYenoseueckune packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEeOuIHAs (€Bpa3uiickas), HETpo-
aBcTpanouHas (3KBaTopuaidbHas), MOHTOJIOUAHAS (a3MaTCKO-aMepHuKaHCcKasi). UepTsl mpucmo-
COOJIEHHOCTH IpECTaBUTENIEH YeIOBEUECKUX pac K YCIOBHUSAM CYIECTBOBaHUs. ENMUHCTBO ueno-
Beueckux pac. Kputuka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHNe COMHEYHON CHCTeMbI», «Pa3BUTHE OpraHUYECKOTO
mupa», «PacturenpHas kieTkay, «KuBoTHas kietkay», «lIpokapuornueckas kierka», «CoBpe-
MEHHas CUCTEMa OPraHUYeCcKOro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA
U 4eJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbBIE MECTa MAJIEOHTOJIOTHYECKMX HAXO0JIOK MPEIKOB CO-
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BPEMEHHOTI'0 4eJIOBEKa», «JIpeBHelmue moan», «peBHue moan», «llepsbie COBpEMEHHBIE JT10-
oy, «HenoBedeckue pach».

Oo6opynoBanue: myspku «[IpoucxoxaeHrne udenoBekay (OIOCTBI aBCTPAIIONUTEKA, MUTE-
KaHTpOIla, HeaHJepTaiblia, KPOMaHbOHIA), CIENKHU WM U300pa)KeHUs KaMEHHBIX OpYAMH Iep-
BOOBITHOTO YeJOBeKa (KaMHHU-UOIIIEPHI, pyOuia, ckpediia), reoxpoHoiorudeckas Tadiuuna, KoJji-
nexiust «@opMbl COXPaHHOCTH UCKOIIAEMBbIX )KMUBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

[TpakTudeckast padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM M )KMBOTHBIX B
KOJUICKLUAX».

DKCKypcusi «IBOJIIOIUSL OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBEeIUECKUI MY3€Hl).

12 KIIACC

Tema 3. Oprann3msl 4 OKpy:KalOIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1aud U pa3Aelibl 3KOJOTUH. MeToAbl IKOJIOTHYECKUX UCCIe0Ba-
HUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOWTAaHMS OPTaHW3MOB: BOJIHAS, HA3EMHO-BO3AYIIHAS, TOYBEHHAs, BHYTPUOpTa-
HU3MEHHAs.

Okonorudeckue ¢akrtopbl. Knaccudukanus 3KOJOTHYECKHX (PAKTOPOB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (pakTophl: CBET, TemMIeparypa, BiaxHocts. @oronepuoausm. [Ipucmnocos-
JICHUS] OPraHU3MOB K JeHCTBHIO a0UOTHYECKHUX (aKTOpOB. buonornyeckue puTMsl.

buotndeckune ¢axTopsl. Bumbl OHOTHYECKHX B3aMMOJICHCTBUI: KOHKYPEHITUS, XUITHUYC-
CTBO, cuMOuM03 1 ero ¢opmsl. [lapazutusm, Koomeparus, MyTyaau3M, KOMMEHCAIN3M (KBapTH-
PaHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEHTpaau3M. 3HAYCHHE OMOTHYCCKUX B3aMMOJICH-
CTBUH JJIsl CYyIIECTBOBAHUSI OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKU TOMyssiiiuu. OCHOBHBIC MOKA3aTeNIM MOMYJISAIUN: YU C-
JI€HHOCTb, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanus. J(MHaMHKa 4YHUCIEHHO-
CTHU TIOMYJISIIAU U €€ PETYIISITHSI.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuiel u cxeMsl: kapta «[Ipupogasie 3006 3emin», «Cpenbl 00UTaHUs OPTaHU3MOBY,
«Dotonepuoauzmy, «llomynsmumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH TMOMYJSAIUA UHPY-
30puH-Tyenbkny, «[luiessie nenmny.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHnast pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
OoOUTaHUAN.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuyeckas padora Ne 2. «ITocu€T MIOTHOCTH MONMYJISIIMNA PA3HBIX BUAOB PACTCHUI.

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo06m1ecTBO Opraau3MoB — 6unoreHo3. CTPYKTYphl OMOIIEHO3a: BHIOBasA, MPOCTPAHCTBEH-
Hasi, Tpoduueckas (rnuuienas). Bunsl-nomuHanTel. CBs3M B OHOIIEHO3E.

Okomnorudyeckue cucreMbl (3kocuctemsbl). [lonstTe 00 3KkocucTeMe U OUMOreOlEHO3E.
@OyHKIMOHATbHbIE KOMIIOHEHTBI 9KOCHCTEMBI: MPOJIYIEHTHI, KOHCYMEHTHI, pelyleHTsl. Kpyro-
BOPOT BEIIECTB U MMOTOK 3HEPTUHU B 3KocucTeme. Tpoduueckre (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
[Tumessle nienu 1 cet. OCHOBHBIE MOKA3aTeNIM 3KOCUCTEMBL: OHomacca, MPOAYyKIUsA. DKOJIOTU-
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YeCKHUe MUPAMU/IbIL: POIYKIINHU, YUCIEHHOCTH, OnoMacchl. CBOMCTBA AKOCUCTEM: YCTOHUNUBOCTb,
camoperyJsinus, pazputue. CyKIeccus.

[TpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WM IIUPOKO-
JIMCTBEHHOTO Jieca.

AHTPOIIOT€HHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCHUCTEMBI. buojoruueckoe u
XO3SIMCTBEHHOE 3HAUCHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

Buopaznoobpasue kak (akrop ycroitumBoctu skocucreM. CoxpaHeHHuEe OHOIOTHYECKOTrO
pa3HooOpa3us Ha 3emie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa omocgepst. Ku-
Boe BemiecTBO U ero GyHkiuu. OcobeHHocTn 6uochepsl Kak TIo0abHONW 3KOCHCTeMbI. [[nHa-
MHUYECKOE PaBHOBECHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoThl BemiecTB U OMOT€OXMMHYECKHE IMKIIBI 3JIEMEHTOB (Yriiepoza, a3ora). 30-
HAITBHOCTH Ouocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTCHHbBIE M3MEHEHUs B Ouochepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyiecTBOBaHME IPUPOIBI U YenoBeuecTBa. CoxpaHeHHE OMOPa3HOOOpas3Hs Kak OCHOBA
ycroitunBocTy Onocdepsl. OcHOBa palMOHATIBLHOTO YIPABICHHUS MPUPOJHBIME PECYpCcaMH U UX
ucnosb3oBaHue. JloCTKEHHS OMOJIOTUU M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

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

Tabmuupl u cxemsl: «llumessie nenu», «buoneHos: cocraB u CTpykTypa», «IlpuponHsie
coobmiectBay, «llenn nuranusy, «Konoruyeckas nupamuaay, «bruocdepa u yenoex», «IKo-
CHUCTEMA HIMPOKOJINCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOIO Jiecay, «buoueHo3 Bomoémar,
«ArpoueHo3», «I[IpuMepHble aHTPONOreHHbIE BO3ACUCTBUS Ha IpUpoay», «BakHelie nerod-
HUKH 3arps3HEHUs BO3JlyXa U IPYHTOBBIX BOA», «IlouBa — BaxkHelIIas cocTaBistonias ouocde-
pB», «DakTophl aerpaganuu mouBy», «IlapHUKOBBIN YPPexT», «DPaKTOPBl PaTuOAKTUBHOTO 3a-
rps3HeHus Ouocdeprl», «O06mas cTpykrypa 6uochepsr», «PacnpocTpanenue kxu3Hu B 6uocde-
pe», «O30HO0BBIH KpaH ouochepsr», «KpyroBopot yriepoaa B 6uochepe», «Kpyrosopor azora
B IIPUPOJIEN.

O6opynoBanue: Mojenb-anmiaukanus «TUnuuHble OMOLEHO3bD», repbapuil «PacTuTenb-
Hble cooOI11ecTBay, KOJUIeKIMH «broneHos», «BpeauTenu BaKHEHIINX CeIbCKOXO035HCTBEHHBIX
KYJIbTYpP», TepOapuu U KOJJIEKLIUN PACTEHUN U KUBOTHBIX, IPUHAJUIEKAIINE K Pa3HBIM IKOJIOTH-
4eCKUM Ipymnmnam ogHoro Buja, Kpacnas xkaura Poccuiickoii @enepannu, n300paxkeHus oXpaHsi-
€MBIX BUJOB PAaCTEHUM U )KUBOTHBIX.
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IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA NMPOT'PAMMBI 110 BUOJIOT'NHA
HA BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Cormacao ®I'OC COOQO, ycranaBauBarOTCs TpeOOBaHMS K pe3yibTaTaM OCBOCHHS 00yda-
IOLIUMHUCS MIPOTPAMM CPETHETO O0IIero 00pa3oBaHMs: TMIHOCTHBIM, METAIPEIMETHBIM U TIPE/I-
METHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHMS Npeamera «bronaorus» BbIIEIEHBI cle-
JYIOIIHE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCUNCKOM Tpa)kIaHCKON UIACHTHYHOCTU
— FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTA U CAMOOIPENIEIIEHNIO, HATMYME MOTUBALUU
K 00ydeHHUI0 OMOJIOTHH, LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA
OCHOBE KJIIOUEBBIX IEHHOCTEH M UCTOPHUYECKHUX TPAJAULUN pa3BUTHUSI OMOJIOTMYECKOro 3HAHUS,
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOACTBOBATbCS B CBOEH NEATEIHHOCTH ICH-
HOCTHO-CMBICIIOBBIMH YCTAaHOBKAMM, TPUCYIIUMHU CHCTEME OHOJIOTMYECKOr0 00pa3oBaHuUs,
HaJIMYue HKOJIOTMYECKOT0 MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LEIU U CTPOUTDH >KU3HEHHBIE
TIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe MpaBUjaMH ¥ HOPMAaMH MOBEJEHHS M CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HaHMs, ca-
MOBOCIIUTAHUS U CAaMOPa3BUTHs, PA3BUTHUS BHYTPEHHEH MO3ULUHU JIMYHOCTH, IaTPUOTU3MA, YBa-
JKEHU K 3aKOHY U MPABOIOPSAKY, UETOBEKY TPY/Ja U CTaplLIEMy IMOKOJEHHUIO, B3aUMHOTO YBaXKe-
HUs, OEpEKHOI0 OTHOUIEHMSI K KYJIbTYPHOMY HACIEAHUIO M TPAAULMSIM MHOIOHALMOHAJIBLHOTO
Hapoa Poccuiickoil denepanuu, Npupoie U OKPYyKarollen cpese.

JIMYHOCTHBIE Pe3yNabTaThl OCBOEHHS Y4€OHOTO mpenMeTa «BHoIorusy JOIKHBI OTpaXaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UILIMENH JTUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHMEHTAlUW, TTO3UTUBHBIX BHYTPEHHUX YOEKIe-
HUM, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LEHHOCTSIM POCCUICKOro oOIIecTBa, pacIIupeHue
JKU3HEHHOT'O OIIbITa U OMNbITA ACSATEIBHOCTH B IPOLECCE pEeaIn3alMi OCHOBHBIX HAIPABIICHUN
BOCIIUTATEIbHOMN EATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

- c(OPMUPOBAHHOCTh TPAKAAHCKOW TMO3ZUIUK OOYyYaromerocss Kak aKTUBHOTO M OTBET-
CTBEHHOTO YJIEHa POCCUICKOT0 O0IIECTBA;

- OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX MpaB M 00sS3aHHOCTEH, yBaKEHUE 3aKOHA M TIPABO-
MOPsIJIKA;

- TOTOBHOCTb K COBMECTHOM TBOPUECKOW AEATEIbHOCTH IPU CO3JaHUH Y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHBIX 3a/1a4, BHIIOJHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH ONPEENATh COOCTBEHHYIO MO3MIMIO 10 OTHOLIEHUIO K SIBJICHUSM COBpE-
MEHHOM KU3HU U OOBICHATH €€,

- YMEHHE YYUTHIBATh B CBOMX ACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJIEH-
CTBUSI JIFOJICH C Pa3HBIMHU YOKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMU U COIHAIBHBIM TTOJIOKECHH-
eM;

- TOTOBHOCTh K COTPYJIHUYECTBY B IIPOLIECCE COBMECTHOIO BBIMTOJIHEHUS Y4EOHBIX, MO3HA-
BaTEJbHBIX U UCCJENI0BATENHCKUX 3a/1a4, YBAKUTEIHLHOIO OTHOILIEHUS K MHEHUIO OINIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

- TOTOBHOCTb K TYMAaHUTApPHOM U BOJIOHTEPCKOU I€ATENbHOCTH;
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2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

- ¢OpPMHUPOBAHHOCTh POCCUNUCKON TPaKTAaHCKON UACHTUYHOCTH, MMATPUOTH3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHOMN, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUI0 U MaMITHUKAM MPUPOIbI, TOCTHKE-
HusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

- CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBIICEHHE U Pa3BUTHE OMOJIO-
UM, TIOHUMaHUsI 3HauU€HUsl OMOJIOTHH B IMO3HAHUM 3aKOHOB MPUPOAbI, B )KU3HU YEJIOBEKa U CO-
BPEMEHHOI'0 OOLIECTBA;

- ujeitHas yOexaAEHHOCTh, TOTOBHOCTh K CIYXEHHIO M 3amuTe OTedyecTBa, OTBETCTBEH-
HOCTbB 32 €ro Cyas0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- OCO3HAHHUE IYXOBHBIX LIEHHOCTEW POCCUKCKOTO HAPOa;

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBE/ICHUS;

- CIIOCOOHOCTDH OLIEHHBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTHPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JUYHOI'O BKJIa/1a B IOCTPOCHUE YCTONYUBOIO OYAyLIEero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIMUTEINSM, CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAH-
HOT'O MPHUHATUA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaIULMsAMU Hapo 0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

- ACTETUYECKOE OTHOUIEHUE K MHUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOI'O M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

- IOHUMaHHE SMOLIMOHAIBHOIO BO3EMCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

- TOTOBHOCTh K CAaMOBBIPQ)KEHHUIO B Pa3HBIX BHJIAX UCKYCCTBA, CTPEMIICHUE MPOSBIATH Ka-
YyecTBa TBOPUECKOM JINYHOCTH;

5) ¢pusznuyeckoro Bocnutanus, GopMHUPOBAHHUS KYJIbTYPbI 310POBbSi 1 3IMOLHMOHAJb-
HOI0 0J1aronoJIy4us:

- IOHUMaHUE U peann3alys 310poBoro u 6e30macHoro oopasa Ku3HHU (310pOBOE NMUTAHUE,
coOI0IcHNEe TUTMEHUYECKUX IPaBUWJI U HOPM, cOalaHCUPOBAHHBIN PEXUM 3aHATHI M OTHbIXA,
perynspHas gu3ndeckas akTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIIE-
HUS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

- MOHUMAaHKHE [IEHHOCTU MPAaBWJ WHAUBUYALHOTO M KOJUIEKTUBHOTO OE€30MacHOTO MOBe-
JI€HUS B CUTYAIUSIX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;

- OCO3HAHME TMOCIEACTBUI U HENMPUATHUS BPEAHBIX MPHUBBIYEK (YHMOTPEOIEHUS alKOTros,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

- TOTOBHOCTb K TPYZy, OCO3HAHNE LIEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTU TEXHOJOTMYECKOW M COLIMAIbHOW HAINpPaBIEHHO-
CTH, CHOCOOHOCTh MHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSITENIHO BBIMOIHATH TaKyIO JA€sITelNb-
HOCTb;

- UHTEpEC K pa3jMuHbIM cepaMm MpodeccuoHaNbHON NeATeIbHOCTH, YMEHUE COBEpUIaTh
OCO3HAaHHBII BEIOOp OyayIieii mpodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;

- TOTOBHOCTb U CIOCOOHOCTHh K OOPa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCE
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

- HKOJIOTUYECKH 11eJ1IeCO00pa3Hoe OTHOIIEHHE K MPUPO/IE KaK UCTOUHUKY JKU3HU Ha 3emile,
OCHOBE €€ CyIIIeCTBOBAHUS;

- TOBBIIIEHHUE YPOBHS DKOJIOTMUYECKON KYIbTYphI: MPUOOpPETEHHE OMbITAa TIAHHPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKaIoIEel Cpeibl;

- OCO3HaHHE TNI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHus;
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- CIIOCOOHOCTh UCIOJIB30BAThH MIPUOOPETaeMBble IPU U3YYEHUHN OMOJIOTHH 3HAHUS U YMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

- AKTUBHOE HENPHUATHE NECUCTBUM, IPUHOCAILIMUX Bpel OKPYXKAIOLIEH NPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

- HAJIMYKME Pa3BUTOI0 SKOJOIMUECKOTO MBIIIUIEHUS, SKOJIOTUYECKON KYIbTYpPbI, OIIbITA JIEs-
TEJIbHOCTU IKOJIOTUYECKON HAINPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU B IIO3HABATEIb-
HOW, KOMMYHMKAaTUBHOM U COLIMAIbHON NPAKTUKE, TOTOBHOCTU K YYacTHIO B IIPAKTUYECKOH jesi-
TEJIbHOCTHU 3KOJOTUYECKON HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

- c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKU U OOILECTBEHHOM MPAaKTUKU, OCHOBAHHOI'O Ha AMAIOre KyJiabTyp, CIOCOOCTBYIOILE-
IO OCO3HAHMIO CBOEI'0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpILEHCTBOBAHUE SI3bIKOBOM M YMTATENIBCKOW KYJIBTYpbl KaK CPEJICTBa B3aMMOJEMH-
CTBUS MEX]y JIIOJJbMU U IIO3HAHUS MUDA;

- IOHUMaHue creunuku OUOJIOrMM KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUM pa-
LIMOHAJILHOTO HAYYHOI'O MBILUIEHUS], CO3JaHUM LIEJIOCTHOTO IPEJCTABICHUS 00 OKpYXKaroLlem
MHpE KaK O €AMHCTBE MPUPO/IbI, YeJIOBEKa U OOLIECTBA, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHO-
CTEH U peleHnu NpoodeM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

- YOS)KIEHHOCTh B 3HAYMMOCTH OUOJIOTUH JJIsi COBPEMEHHON LIMBUIIM3ALUU: 00eCeueHHs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble IpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA IMyTeH BbIX0/a U3 II100aJbHBIX
HKOJIOTMYECKUX NPOOJIeM U 0OecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

- 3aMHTEPECOBAHHOCTh B MOJYyYEHUN OMOJOTMYECKUX 3HAHUI B LIEJSAX MOBBIIEHUS 001en
KYJBTYpBbl, €CTECTBEHHO-HAyYHOI I'PAMOTHOCTH, KaK COCTaBHOM 4YacTH ()yHKIIMOHAJIbHOW TIpa-
MOTHOCTH 00y4Jarommxcs, GopMupyemMoi pu u3y4eHnn OUOJIOTHH;

- NOHMMAHHME CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh MOTy4YaeMble 3HAHUS JJISl aHaIu3a U OObSICHEHUS SIBJICHUH OKpYyKa-
IOIIET0 MHpa U MPOUCXOASIINX B HEM M3MEHEHUH, yMEHHE /eaaTh 00OCHOBAHHBIE 3aKIIOUEHUS
Ha OCHOBE Hay4yHBIX (DAKTOB M MMEIOIIMXCS AAHHBIX C LIEJbIO MOJYYE€HHUSI JTOCTOBEPHBIX BBIBO-
NOB,

- CIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIsl pelieHUus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

- OCO3HAHUE IIEHHOCTH HAayYHOU JEeSATENIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

- TOTOBHOCTb U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U caMOOOpPa30BaHUIO, K aK-
TUBHOMY IOJIy4YEHHIO HOBBIX 3HAHUH MO OMOJIOTUM B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHO-
CTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrus» BKIIIOYAIOT:
3HaYMMbIe JUISI (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXIUCIHUIUTMHAPHBIE (MEX-
IpeIMEeTHbIE) OOIleHayUHble MOHATHS, OTpa)karollMe LEJIOCTHOCTh HAyYHOW KAapTHHBI MHUpa U
cneun(uKy METOZOB MO3HAHMS, HCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTHs,
SBJIEHUE, MTPOLIECC, CUCTEMA, HAYUHBIH (aKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEO-
pus, UccleioBaHKe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHX), YHUBEpCalbHbIe yueO-
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HBIC JIeHCTBUS (TIO3HABaTelbHbIC, KOMMYHHUKATUBHBIC, PETYIATUBHBIE), oOecreunBatomue Ghop-
MHpOBaHUE (PYHKITMOHAIBHOW TPAMOTHOCTH M COITMATIBHOM KOMITETEHIIUH OOYYaIOIIUXCS, CIIO-
COOHOCTh 00YYAIONTUXCS MCIIOIh30BaTh OCBOCHHBIC MEKIUCITUTUIMHAPHBIC, MUPOBO33PEHUYCCKUE
3HAHMS ¥ YHUBEPCAJIbHbBIE yUeOHBIC IEHCTBHS B TI0O3HABATEIILHON U COIIMAIbHON TTPAKTHKE.

MeranpeamMeTHble Pe3yJbTaThl OCBOSHHUS IMPOTPAMMEBI CPEIHEro OO0IIero oO0pa3oBaHM
JIOJDKHBI OTpaXkaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

- CaMOCTOSITEIBHO (HOPMYJIHPOBATh M aKTYaIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

- UCIIOJIB30BAaTh HpI/I OCBOCHHUU 3HaHI/II>'I HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUSA (aHaHI/ISa, CHUH-
Te3a, CPaBHEHUs, KiIacCHU(UKaAIUU, 0000IIECHNUS), PACKPHIBATh CMBICT OHMOJIOTHYECKUX TMOHATHI
(BBIILGJISITB nx xapaKTepHHe HpI/I3HaKI/I, yCTaHaBJ'II/IBaTB CBsA3HU C IIpyI‘I/IMI/I HOHHTHHMH);

- ONIPEACNIATH IEJIA JISATCILHOCTH, 3aaBas MmapaMeTpbl U KPUTEPUH MX JOCTHXKCHHS, CO-
OTHOCUTH pe3yJILTaTBI ACATCIIbPHOCTH C IIOCTAaBJICHHBIMU L CIIAMMU,

- HCIIOJIb30BaTh OWOJIOTMYECKUE TOHATHS s OOBACHEHHS (PAKTOB W SIBJICHUN >KHBOU
HpUPOIBI,

- CTPOUTH JIOTUYECKUE pacCykJAeHUs (MHAYKTUBHBIC, N€TYKTUBHBIC, 10 aHAJIOTHUHU), BBISIB-
JSITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMAaTPUBAEMBIX SBICHHSX, (DOPMYIHPOBATH BHIBO-
IIBI M 3aKJIIOUYEHHUS;

- HpI/IMeHFITI) CXEMHO-MOJICJIIBHBIC CpeIlCTBa JJIA HpeI[CTaB.HeHI/ISI CYHICCTBGHHI)IX CB?[?;Cﬁ nu
OTHONICHU B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)Ke MPOTUBOPEUH pa3HOTO PoOJa, BhI-
SIBJICHHBIX B pa3J'II/I‘-IHI)IX I/IH(i)OpMaIII/IOHHBIX HCTOYHHKAX,

- pa3pabarbIBaTh IJIaH PELICHUsS MPOOJIEMbI ¢ YUETOM aHAIM3a UMEIONINXCS MaTepHallb-
HBIX 1 HEMATEPHAJIbLHBIX PECYPCOB;

- BHOCUTH KOPPEKTUBHI B JCSITEIBHOCTb, OIICHMBATH COOTBETCTBUE PE3YJILTATOB IIEIISM,
OILICHHUBATH pHCKI/I HOCJIGI[CTBI/Iﬁ JACATCIIBHOCTH,

- KOOPAMHUPOBATH U BBIOIHATH PabOTy B YCIOBUSAX PEAbHOTO, BUPTYAIILHOTO U KOMOU-
HI/IpOBaHHOFO B38,HMOI[CﬁCTBH$[;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

- BJIaJIeTh HaBBIKAMU Y4eOHO-HCCIIE0BATENbCKOM M TPOEKTHOM AESITeNbHOCTH, HABBIKAMU
paspetnieHus mpooseM, CrIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

- UCIIOJIb30BAaThH pa3J'II/I‘IHI>IC BHUbI ACATCIIBHOCTH I10 HOJ'Iy‘-IeHI/IIO HOBOI'O 3HaHUs, €TI0 UH-
TeprpeTanuy, TpeodpazoBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYaAIUsAX, B TOM YHCIE MPH CO-
3JaHUN y‘~I€6HI)IX " COIMUAJIBHBIX HpOCKTOB;

- (opMupoBaTH HAYYHBIH THI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHUEH, KITFOUEBHI-
MU INOHATHUAMU U METOAaMU,;

- CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHON NEATEIHHOCTH U
KN3HCHHBIX CI/ITyaIH/IﬂX;

- BBISIBIISITH TIPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyallU3UPOBATh 3a7a4y, BHIABUTATH TUIIO-
T€3y eé peH_IeHI/ISI, HaXOaUTh aprMeHTI)I IS JOKA3aTCJIbCTBA CBOUX YTBep)KHeHHﬁ, 3aJaBaTh I1a-
paMeTphl U KPUTEPUHU PELICHUS;

- aHaJ'II/ISI/IpOBaTI) nonyquHHe B XOJ1C peH_IeHI/ISI 3agauu pGSYJ'II)TaTBI, KpI/ITI/I‘-IeCKI/I OILICHU-
BaTh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- JaBaTb OHeHKy HOBBIM CI/ITyaI_[I/ISIM, OIICHHUBATH HpI/IO6peTéHHI)II\/'I OIIBIT,

- OCYIIECTBIIAThH IEJICHANPABICHHBIN MOUCK MEPEHOCa CPEJCTB M CIIOCOOOB NEHCTBUS B
poeCCHOHAIBHYIO CPENY;
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- YMETb NEPEHOCHTb 3HAHUS B IMO3HABATEIbHYIO U MPAKTUYECKYI0 00JacTh KHU3HEles-
TEJIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001aCTeiH;

- BBIIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OPUTMHAIbHbIE TOAXO0/bl U PELICHUS, CTABUTh IIPO-
OneMbl ¥ 3a]1a4H, TOITYCKAIOIINE AJIbTEPHATHBHBIC PEILICHHS.

3) pabora ¢ ungopmanmeii:

- OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOUYHUKAX MH(pOpMAIHMH (TEKCTEe y4eOHOTO MOCcCoOus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B MIHTEepHETE), aHAIM3UPOBATh MH(POPMAIIUIO PA3TUYHBIX BUAOB U (OpM Mpen-
CTaBJICHMsI, KpUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

- (hOpMyIIUPOBATH 3aMPOCHI U MPUMEHSTH PA3TUYHBIC METOJIBI IPH MTOUCKE U OTOOpE OHo-
JOruyeckoi nHPpopManuu, HeoOXOAUMOM JUIs BBINOJIHEHHsI yUeOHBIX 3a71ay;

- IpuoOpeTaTh OMBIT UCHOIB30BAHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (POPMY NPEICTaBICHUS OMOJOTMYECKONW HH-
dbopmaruu (cxembl, TpaduKu, JUArpaMMBbl, TaAOIHUIIBI, PUCYHKH U JPYTOE);

- HMCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEICTBA MpHU paboTe ¢ OMOJIOrMYeCcKOW WH-
dopmanueit: MpUMeHATh XUMUYeCKHe, (pru3nueckrue 1 MaTeMaTU4YeCKUe 3HaKH U CUMBOJIBI, (Hop-
MyJbl, a0OpeBHAaTypy, HOMEHKJIATypy, HCIOIb30BaTh H MNpPeoOpa3oBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISAHOCTH;

- BJIQJICTh HaBBIKAMH PACIIO3HABAHUS W 3alIMTHl MH(OpMaIuH, WHOOPMAIMOHHON 0e3-
OIAaCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

- OCYIIECTBJISITh KOMMYHHKAILIMU BO BCEX cepax KU3HU, aKTHBHO y4acTBOBATh B JIUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUSI OTHOCHUTEIIHHO BBIIIOJHEHHS MPeIaraeMoi 3a1a4M, YIUThIBATh HHTEPECHI U COTJIACO-
BAaHHOCTbH MO3ULMH JPYTUX YYaCTHUKOB JMAIOra WIK AUCKYCCUN);

- pacro3HaBaTh HeBepOAIbHBIE CPECTBA OOLICHHS, TOHUMATh 3HAYCHHE COLMAIBHBIX 3Ha-
KOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTyallud, yMETh CMAr4aThb KOH(DIUKTBHI U
BECTH MIEPETOBOPHI;

- BJIQJIETh pa3IMYHBIMU CrIOcOOaMH OOIIEHUS U B3aMMOAEUCTBUS, OHUMATh HaMEpEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

- pa3BEéPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

- IOHUMATh U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW M MHIMBUAYAIbHOW pabOTHI MPH
pelieHny OMOoJ0THYecKOr pobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH peLLICHUH y4eOHOM 3aauu;

- BBIOMpATh TEMATUKY U METOIBl COBMECTHBIX JCWCTBUN C Yy4E€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4JIeHa KOJUIEKTUBA,;

- IPUHUMATH 1IeJTH COBMECTHOW JIEATEIILHOCTH, OPIraHU30BBIBATh U KOOPIUHUPOBATH JICH-
CTBHS 10 €€ JOCTH)KEHHIO: COCTABIATH IJIaH JEHCTBUHN, pacpeieisaTh PO ¢ y4éTOM MHEHUH
YY9aCTHUKOB, 00CYX/IaTh pe3yJabTaThl COBMECTHOU PaOOTHI;

- OIICHHMBATh KA4eCTBO CBOETO BKJIA/1a U KAKJOTO yYaCTHUKA KOMaH bl B OOIINN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

- TMpeasaraTh HOBBIE MPOEKTHI, OLIEHWBATh WAEU C MO3UIUH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
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- OCYIICCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC NMOBCACHUC B PA3JIMYHBIX CUTyallUAX, IMPO-
SIBJIITH TBOPYECTBO U BOOOpaXKCHUE, OBITh MHUIIMATHBHBIM.

OBJia/ileHNe YHUBEPCAIbLHBIMH PeryJIiTHBHBIMH 1eiiCTBUSIMU:

1) camoopranu3amusi:

- UCIIOJb30BAaTh 61/IOJIOI‘I/I'-ICCKI/IC 3HAHUA OJIA BBIABIICHUS HpO6HeM 1 UX PCIICHHA B XKU3-
HCHHBIX M Y4COHBIX CHTYalUsIX;

- BBI6I/IpaTb Ha OCHOBC 6I/IOJIOI‘I/I‘-IGCKI/IX 3HAHUU HCJICBLIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 3JI0POBBIO M 30POBBIO
OKPYKaroIIHX;

- CaMOCTOSITEIBHO OCYIIECTBJIATH IT03HABATEIBHYIO JESTEIBbHOCTD, BHUIBISTH MPOOIEMBI,
CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BATEIBHON JEATEIHLHOCTH M KU3HCH-
HBIX CUTYalUsIX;

- CaMOCTOSITEIIbHO COCTABJIATH IIAH PELICHUS MPOOJIEMbI C YUYETOM HMEIOIINUXCS pecyp-
COB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHHH;

- AaBaTb OLICHKY HOBbLIM CUTYallUsIM,

- pacuIMpsATh PAMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEIITOYTCHHA;

- JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

- OLICHUBATH IPUOOPETEHHBIH OIIBIT;

- crocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO MIMPOKOH SPYAUIIMU B pa3HBIX 00a-
CTSIX 3HAHUIA, IOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENIbHbIN M KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

- J1aBaTh OLCHKY HOBBIM CHUTYalHUsIM, BHOCHTh KOPPEKTHUBBI B JIESITEILHOCTh, OL[CHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

- BIQJCTh HABBIKAMH I103HABATEIBbHON pPE(IICKCHU KaK OCO3HAHMsS COBEPIIACMBIX JICii-
CTBHH ¥ MBICIIUTEIILHBIX IMpoHeCCOB, UX PE3YyJIbTATOB U OCHOBaHHﬁ, HUCITIOJIB30BAaTh HpI/IéMBI pe-
(riekcuu 1S OLICHKH CHTYAIUH, BHIOOpA BEPHOTO PEIICHNS;

- YMCTb OLICHUBATh PUCKU U CBOCBPECMCHHO ITPUHUMATh PCIICHUSA 110 UX CHUKCHUIO,

- IPUHUMATh MOTHBBI ¥ apI'yMEHTBI APYTUX MPH aHATU3E PE3yJIbTAaTOB ACATCIbHOCTH;

3) npuHsiTHE CeOs M APYIrUX:

- IPUHUMATB Ce0sl, TOHUMasi CBOM HEJOCTAaTKU M JJOCTOMHCTBA;

- IPUHAMATh MOTHBBI U PTYMEHTHI IPYTUX [P AHAIU3€E PE3YyJIbTaTOB JESATEIBHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHOKH;

- pa3BHUBaTh CIIOCOOHOCThH MIOHUMATh MHUP C TIO3UIMH JPYTOTo YETOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HaHUS, YMEHUS U
CHocoObl IeUCTBUN TIO OCBOEHHUIO, HHTEPIIPETALIMU U MPEoOpa30BaHUIO 3HAHUM, BUJbI AESITENb-
HOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAaHUH B PAa3JIMYHBIX YUEOHBIX CUTYyallH-
AX, @ TAK)K€ B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npen-
METHBbIE Pe3yJbTaThl IPECTABICHBI 110 rojlaM 00ydeHus.

[TpenmerHble pe3ynbTaThl OCBOEHMs yueOHoro npeaMera «buonorus» ¢ 10 knacce nomx-
HBI OTpaXaTh:

- c(pOpMHPOBAHHOCTh 3HAHUWA O MECT€ U POJU OMOJOTMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

- YMEHHE pacKpbIBaTh COJEpKaHUE OMOIOrMUECKUX TEPMUHOB U MOHSITHIM: KU3Hb, KJIETKA,
OopranusM, mMerabonu3M (0OOMEH BEIIEeCTB M IpEeBpallleHHue SHEPrHH), TOMeocTas (caMoperyss-
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IIUs1), YPOBHEBAsl OpraHMU3alUs KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOIYKIIUS), HACIe -
CTBEHHOCTb, U3BMEHYHBOCTb, POCT U PA3BUTHUE;

- YMEHHE u3JaraTh OMOJOrMYecKHe TeOpHH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
IEHTpaIbHas JOTMa MOJIEKYJsIpHOW Ononorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBu-
JI0Ba) U y4eHHMs (O LIEHTpax MHOrooOpa3us U MPOUCXOKIAEHUs KyJIbTypHbIX pacteHuil H. 1. Ba-
BUJIOBA), OIIPEAEIATh TPAHUIIbI MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

- YMEHHUE BIaJIeTh METOJAMH HAYYHOT'O MMO3HAHMS B OMOJIOTMU: HAOIIOJCHUE U ONHCAHUE
JKUBBIX CHUCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U MpoBeAeHUE OMOJIOrHYEeCKOro IKCIepu-
MEHTA, BBIABM)KEHHUE TMIIOTE3bI, BBIIBICHUE 3aBUCUMOCTH MEX]y UCCIENYEMBIMH BEIUYMHAMU,
00BSICHEHUE TOIYYECHHBIX PE3yJIbTaTOB, MUCIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPHH U 3aKo-
HOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3YyJIbTATOB;

- YMEHHUE BBICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opraHu3ma (OHTOTCHE3);

- YMEHHE PUMEHATH MOJyYEeHHBIC 3HAHUS Ui OOBICHEHHUS OMOIOTHYECKUX TPOIIECCOB H
SBIICHUH, 17151 IPUHATUS MIPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCcTieueHust
0€30MacCHOCTH CBOETO 3JI0POBBSl U 3/J0POBbSI OKPYKAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM TpamMoT-
HOTO TIOBEJICHUS B OKPYXKAlOIIel MpUPOIHON cpelie, HOHUMaHue HeOOXOJUMOCTH HCIOIb30Ba-
HUS JIOCTHDKEHUH COBPEMEHHON OWOJIOTMM W OMOTEXHOJOTHH JUIS PAlMOHAIBHOTO MPUPOI0-
MOJIb30BAHUS;

- YMEHHUE pelllaTh 3J€MEHTapHble FeHETUUECKUE 3a/ladyll Ha MOHO- U JTUTHOPHUJIHOE CKpe-
[IMBaHKe, CLUEIJICHHOE HACleOBaHHE, COCTABISATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JIJIS
IpeJICKa3aHus HacIe10BaHUs IPU3HAKOB Y OPTaHU3MOB;

- YMEHUE BBINOJIHATH JTa00OpaTOPHBIE U MPAKTUYECKUE pabOThI, COONI0IATh MpaBUiIa MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

- YMEHHE KPUTHUYECKU OIICHHBATh U MHTEPIPETUPOBATH MH(POpPMAIHIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIINHE, OMOTEXHOJIOTHH;

- YMEHHUE CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOILIEeHHs, 00001as 61ono-
THYECKYI0 MH(POPMAIUIO0 U3 HECKOJIBKUX HCTOYHMKOB, TPAMOTHO HCIIOJIb30BAaTh MOHSATUHHBIN
anmapat OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHHs ydeOHoro mpeamera «buonorus» ¢ 11-12 knacce
JIOJIKHBI OTpaXaTh:

- c(popMHPOBAHHOCTh 3HAHUKA O MECTE€ U POJU OMOJIOIMM B CHUCTEME HAayyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs )KU3HEHHBIX 3a/1a4;

- YMEHHUE pacKphIBaTh COJEpKaHUE OMOJIOTMUYECKUX TEPMUHOB U MOHATUMN: BUJ, HOIYJIs-
1151, TeHO(OH/I, IBOJIIOLUS, ABWXKYIIHE CUIIbI ((DaKTOPBI) IBOJIOLUH, TPUCIIOCOOIEHHOCTh Opra-
HU3MOB, BUJ000pa3oBaHuE, SKOJIOrHYECKHe (DaKTOPhI, SKOCHCTEMA, MPOAYLIEHTbI, KOHCYMEHTHI,
peyLeHTHI, LIeTIH MUTAaHHs, YKOJIOTHYECKasi MupamMuia, OMoreorenos, ouochepa;

- YMEHHUE u3jaraTh OMojoruueckue teopuu (dBosonroHHas Teopus Y. JlapBuHa, cuHTe-
TUYECKasi TEOPHS 3BOJIIOLNN), 3aKOHBI M 3aKOHOMEPHOCTH (3apopiiieBoro cxoacrsa K. M. bapa,
YepenoBaHMs TJIABHBIX HampaBlieHud u myteit aBommoruu A. H. CeBepiioBa, yuenus o ouochepe
B. U. Bepnajickoro), onpenensTb TpaHUALbI X IPUMEHUMOCTH K JKUBBIM CHCTEMAM;

- YMEHHE BJIa/I€Th METOJaMU HAY4YHOI'O MO3HAHMS B OMOJOTUU: HAOIIOIEHNE U ONHCAaHUE
KHUBBIX CHUCTEM, MPOLIECCOB U SIBICHUH, OpraHu3aIys U IpoBereHrne OMOJIOrHYeCKOro 3KCIepu-
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MEHTA, BBIIBM)KCHUE THIIOTE3bI, BBISIBJICHHE 3aBUCIMOCTH MEXKy HMCCIEIyeMbIMU BEIMUYNHAMU,
00BSICHEHUE TOIYYEHHBIX Pe3yJIbTaTOB, MCMHOJIb30BAaHHBIX HAYUHBIX MOHITHHA, TEOPHUN U 3aKO-
HOB, YMCHHE JIEJIaTh BEIBOJIBI HA OCHOBAHUH MOJyUYEHHBIX PE3yIbTaTOB;

- YMEHHE BBIIEIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHHUS OMOJIOTHMYECKUX OOBEKTOB: BH-
JIOB, TIONYJISIIUAN, TPOIYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTeOLeHO30B U HKOCUCTEM, OCO-
OCHHOCTH MPOIECCOB: HACIIEICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOTO0 O0TOOpa, BUI000pa3oBa-
HUS, IPUCTIOCOOJIEHHOCTH OPTaHU3MOB, IEHCTBUS SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI, T1e-
peHoca BELIECTB U MMOTOKA YHEPTHH B IKOCHCTEMAaX, aHTPOIIOTeHHBIX U3MEHEHHI B SKOCHUCTEMAaxX
CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB M OMOr€OXMMHUYECKHX IIUKIIOB B OHochepe;

- YMEHUE NPUMEHSTH MOJyYCHHbIE 3HAHUA A7l 00bSICHEHUS OUOJIOIrMYECKUX MPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBBSl U 3[J0OPOBBSI OKPYKAIOLIUX JIIOJIeH, COONII0IEHNs HOPM I'paMoT-
HOTO TOBEJICHHS B OKPYXAOIeH MPUPOJHON cpelie, MTOHMMaHuEe HEOOXOJMMOCTH HUCIOIb30Ba-
HUS JOCTHKEHUN COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIIBHOTO IPUPOIOTIOIb30BAHMS,

- YMEHHUE peliaTh 3JIeMEHTapHble OMOIOTHYECKHE 33a/1a4M, COCTABISATh CXEMBI IEPeHOCca
BEIIECTB U HHEPTUH B IKOCUCTEMAaX (I[EMH MUTAHU);

- YMEHUE BBINOJIHATH J1a0OpaTOPHBIE U NMPAKTUYECKUE pabOThI, COONII0IATh MpaBUiIa MPU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

- YMEHHUE KPUTHYECKH OIICHWBATh M HHTEPIPETUPOBATH WH(OPMAIHIO OHOIIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OPMAINH, HAYYHO-TIOMYJISIPHBIE MaTEePUaIbl), pacCMaTPUBaTh TII00AIBHBIE SKOJIO-
rU4ecKkue nmpobaemMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOILLIEHUIO K HUM COOCTBEHHYIO MO3H-
LHUIO;

- YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIeHUs, 00001as 61omo-
TUYECKYI0 MH(POPMAIUIO0 M3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh TMOHSTHHHBIN
anmnapat OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHMe Pa3/esioB U TeM MPOrPaMMbI Beero Kontpoay-  Ilpakru-  (wnposric)
n/n HbIe yeckue o0pa3oBaTte/ibHbIE
0 0 ecypchl
ayauT caMoOCT PaooThI Pa0o0ThI pecyp
1 bubnunoreka LIOK
! bronorns Kax Hayka . 0-5 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUH COCTaB U CTPOEHHUE KIETKHU 2 6 1 Bubmorexa HOK
p https://m.edsoo.ru/7f41c292
2 bubnunoreka LIOK
4 FKM3HEAEATENLHOCTS KICTKH 4 https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHUE 1 HHANBUAYAIBHOE Pa3BUTHE OP- 5 3 1 bubnmorexa LIOK
raHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 U3MEHUYNBOCTD 6 2 15 bubmmoteka IIOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢c292
v Ceneknust opranu3mMoB. OCHOBBI 1 2 bubnmnorexa [JOK
OMOTEXHOIOTHUHI https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst - 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 17 17 0 4
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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

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
bubnunoreka LIOK
1 OBomtonHoHHAs OHoNOrHA 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 8 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAM-
17 0 15
ME
12 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne n/m OpOrpaMMbL Beero KoﬁﬂTpoanme HpﬁaKaneCKne 06paz0OBaTEIBHBIE
padoThbI padoThbI pecypebi
4 Opra"nusMEbl U OK aromiast cpeaa 6 1 bubmiorexa LJOK
p pyatotas cpeld https://m.edsoo.ru/7f41cc74
5 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa LJOK
m https://m.edsoo.ru/7f41cc74
6 PesepBHOE Bpems 2 Bubmorexa OK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 0 1
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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

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KosmvecTBo yacos HMara DJIeKTpOoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Kourpoabnbsie IIpakruueckue  HM3y4de oOpa3oBaTe/ibHbIE
padoThbI padoTbI HUA pecypcbl
buonorus B cucreme Hayk. MeTo1b1
NO3HAHU KUBOH npupozsl. [IpakTu- 1 bubmmorexa [IOK
yeckas pabora Ne 1 «Mcmonb3oBaHue 0.5 https://m.edso0.ru/863e6122
pa3IMYHBIX METOIOB IIPU U3yYCHHUU https://m.edsoo.ru/863e632a
OHOJOTUYECKIX 00BEKTOBY
buonoruueckue cuCTeMsl, MPOIECCHI U 1 bubnnoreka [JOK
VX M3y4CHHUE https://m.eds00.ru/863e6564
o oo e Do o LOK
' : https://m.edso0.ru/863e674e
CTpOeHUE OEIKOB 1
depMeHThl — OMOJIOTHYECKHE KaTallu- 0.5 bubmorexa HOK
' https://m.eds00.ru/863e6b72
3atopsl. JlJabopaTopnast pabora Ne 1
«M3yueHne KaTaIMTHIECKOM aKTUBHO- bubmorexa HOK
https://m.eds00.ru/863e6b72
cTu (hepMEHTOBY»
bu6mmorexa [IOK
Yraeonsl. Jlununel. HykinenHoBbIe 1 https://m.eds00.ru/863e6870
KuciaoTel. ATD bu6mmorexa [{OK
https://m.edso0.ru/863e6d5c
Hcropus u MeToabl U3ydeHUs KIETKU.
Kiterounas teopus. Kietka kak 1e- bubnnorexa [JOK
JocTHas kuBast cuctema. CTpoeHue https://m.eds00.ru/863e6e88
JyKapuoTHUecKo# KieTku. Jlabopa- 1 bubnnoreka [JOK
TopHast padota Ne 2 «M3ydyeHue cTpo- 0.5 https://m.edso0.ru/863ea5a6
€HHUS KIIETOK PACTEHUM, KUBOTHBIX, bu6mmorexa [{OK

rpuOOB 1 OAKTEPHid 110 MUKPOCKOTIOM
Ha FOTOBBIX MUKpOITpEnapaTax u ux
OTIFICAHUE»

https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OOMEeH BelIeCTB WK META00JIU3M.

bubmuoreka [JOK
https://m.eds00.ru/863e766¢

6 ®dotocuHTe3. XEMOCHHTE3 brbmorexa [IOK
C—)HepreTqu(;KHI?'I oBMe https://m.eds00.ru/863e7c98
bubmuoreka [JOK
https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJIeTku. Muto3. JlabopaTopHas padota Bubmorexa [IOK
7 Ne 3 «HabOmronenue Muro3a B KIIETKax 0.5 https://m.eds00.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»
buocunres 6enka. Peakuus marpudaHo- Enbmiorexa LIOK
' https://m.eds00.ru/863e796e
8 ro cuHte3a. TpaHcasauus — OUOCHUHTE3
Sertka bubmuoreka [JOK
https://m.eds00.ru/863e796e
bu6mmorexa [IOK
HexneTounsie pOpMBI )KU3HU — BUPY- https://m.eds00.ru/863e7540
9 cbl. DOpMBI pa3MHOKEHUST OpPTraHu3- bubnuotexa [JOK
MOB. HaMBUAyabHOE pa3BUTHE OP- https://m.edso0.ru/863e81b6
TaHU3MOB bu6mmorexa [IOK
https://m.eds00.ru/863e8436
Meiio3. OOpa3oBaHue U pa3BUTHE TI0O- Bubmorexa [IOK
JOBBIX KJIeTOK. OriooTBopenue. Jla- https://m.eds00.ru/863e7f4a
10 6oparopHas padora Ne 4 «M3yyenue 0.5 Bubmiorexa LIOK
CTPOCHHUSI MOJIOBBIX KJIETOK HA TOTO- https://m.eds00.ru/863e81h6
BBIX MHUKpOIIpEnaparax»
I'eneTnka — Hayka 0 HaCJIE€ICTBEHHO- bubmuorexa [IOK
11 CTH U U3MCHUYHUBOCTH. 3aKOHOMEPHO- https://m.edso0.ru/863e86f2
CTHU HAcJIeI0BaHUs NPU3HAKOB. MOHO- bubmuoreka [JOK
rHOPHIHOE CKPEIIMBAHNE https://m.edso0.ru/863e8878
12 JurnbpumHoe cKpemmuBaHue. 3aK0H bu6mmoreka [IOK

HC3aBUCUMOI'O HACJICAOBAHUA ITPU3HA-

https://m.edso0.ru/863e89a4
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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KOB

CuerieHHOE HaclieZJoBaHHUE MTPU3HA-
koB. JJabopaTopHas padora Ne 5 «U3y-
YeHHE Pe3yJIbTaTOB MOHOTUOPUTHOTO

bu6mmoreka [JOK

13 U TUTHOPHUHOTO CKPELIMBAHUS Y JPO- 1 05 https://m.eds00.ru/863e8c60
30(huJIBl HA TOTOBBIX MUKpOIIpEnapa-
Tax»
bubmuoreka [JOK
https://m.edso0.ru/863e8c60
I'enernka yenoBeka. I'eHeTuka noa.
14 HacnenoBanue npu3HakoB, CIEIJICH- 1 Bnbimorexa LOK
HEIX © TIOOM ’ https://m.edso0.ru/863e8d78
bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6
W3menunBocth. HenacnenctsenHas
M3MEHYHMBOCTh. Jlaboparopnas pabota
15 Ne 6. 3yuenue MoauukainoHHON 1 05 bubnunoreka [JOK
U3MEHYHMBOCTH, TOCTPOCHUE ' https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpHUBOW»
HacnenctBenHas n3MeH4nBOCTS. Jla-
16 O6opartopHas pabota Ne 7. «AHanu3 mMmy- 1 05 bubnuotexa [JOK
Tanui y 1po30(uIiTbl Ha TOTOBBIX MUK- ' https://m.edsoo.ru/863e8efe
porpenaparax»
bubmuoreka [JOK
Cernexiust Kak HayKa U mporiecc. Me- 1 https://m.edso0.ru/863e9214
TOJBI M TOCTHXKEHUS CENIEKIIUMU pacTe- bubnmnoreka [JOK
17 HUI ¥ )KUBOTHBIX. BHOTEXHOIOTHSI KaK https://m.eds00.ru/863e9214
OTpaciib MPOU3BOJICTBA bubnmnoreka [JOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 17 4

I'PAMME
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L ooyopyg pa3oBarteJ e
padoThI padoThI pecypcbl
1 DBOJIIOIHS U METOJIBI €€ N3YUICHHS 1 Enbmorexa OK
https://m.edsoo.ru/863ea20e
2 Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnoreka [JOK
00 3BOITIOIMN https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 MukpossosmiowHs . https://m.edsoo.ru/863e9cle
[Tomynsmus Kak dIeMeHTapHAS
4 patopnun padora o L «Cpammenme 1 05 ubanorexa IOK
https://m.edso0.ru/863e99c6
BUJIOB 110 MOP(OIOTUYECKOMY KPH-
TEPHIO»
5) JIBHOKYIIME CHITBI YBOJTFOIIHH 1 bubmorexa [TOK
https://m.edsoo0.ru/863e9da4
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 ﬁgg:ﬁ;;iigﬁﬁl%gege 40
Pe3ynbTathl 3BOIOIME: TIPUCTIO-
COOJICHHOCTh OPTaHU3MOB U BUIO-
7 obpasoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma U
e€ OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nmytu 1 bubmuorexa [IOK
MaKpO?IBOJIOIIHN https://m.edso00.ru/863e9cle
bubmuorexa [JOK
o Heobparumocrs ssomorun . https://m.edsoo.ru/863ea5a6
10 Uctopus xxu3Hu Ha 3eMiie U METO- 1 bubnuorexa [JOK

JIbl €€ U3YUYEHHUS

https://m.edso0.ru/863ea5a6
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https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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I'nnoTe3sl IMPOUCXOKACHHUA )KU3HU

bu6mmoreka [IOK

1 Ha 3emiie . https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIe 1o 3paMm 1 bubmumoreka [IOK
U TIeproIaM https://m.edsoo.ru/863eabbe
OCHOBHEBIE ATAIIBI 9BOJIIOIMHU pac-
TUTCJIBHOTO U JKUBOTHOI'O MHPaA. BI/I6J’II/IOTCKa HOK
13 IIpakTrnueckas padora Ne 1 «3y- 1 0.5
qepHHe HCKOHaeme OCTATKOR p;’c_ https://m.edsoo.ru/863ea8bc
TE€HHNU U ) KUBOTHBIX B KOJIJICKIIUAX»
14 CoBpemMeHHas cuctema 1 bubnnoreka [JOK
OpPraHUYeCcKOro MUpa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 IBOMOLHA HeTIoBeKa 1 https://m.edsg).ru/863eac2c
bu6mmoreka [IOK
16 JIBIDKYIIME CHIIBI AHTPOTIOreHE3a 1 https://m.edsoo.ru/863ead44
17 aosexa denoesecmme pacuin ) BuGorerce LIOK
HPUPOIHbIE ATANTALIN HeNOBEKa https://m.edso0.ru/863eaea?
OBIIEE KOJIMYECTBO YACOB I10 17 15

[NPOTPAMME
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https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
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12 KIIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
. Beero POJIbHBbIE pPaKTHYeCKHe W3yueHus pa3oBarteJ e
padoThI padoThI pecypcbl
1 DKOJIOTHS KaK HayKa 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Cpenbl 00uTaHUs U DKOJIOTHYCCKHE 1 bu6mmoreka [IOK
bakTopsl https://m.edso0.ru/863e9570
Abuotnueckue pakropsl. Jlabopa-
TopHas padota 1 «Mopdoiornye-
CKHE OCOOCHHOCTH pacTeHUH U3 Bubnorexa [IOK
3 pa3HbBIX MeCT oOuTaHus». Jlabopa- 1 0.5 httos://m.ed 1863e9c1
ps://m.edso0.ru eycle
TopHas pabdota 2 «BnusHue cBeTa
Ha POCT U Pa3BUTHE YEPEHKOB KO-
aeyca»
bu6nmoreka [JOK
4 brornecie daxTops: . https://m.edsoo.ru/863ea5a6
DKOJIOTUYECKHE XapaKTEPUCTUKU
5 nonynsuuu. [Ipaktnyeckas padora 1 05 bubnuoreka [IOK
1 «IToacyéT MIOTHOCTH TOMYJISAIU ’ https://m.edso0.ru/863ea5a6
pa3HbIX BUJOB PACTCHHID»
6 CoBpemMeHHas cuctema 1 bubnmoreka [JOK
OpPraHUYeCcKOro MUpa https://m.eds00.ru/863e9ed0
7 DBOJIIOLHUS YeI0BEKA 1 bubmmorexa LJOK
https://m.edso0.ru/863e9fde
8 JIBuoKy1iyie cuibl aHTPOIIOreHe3a 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
9 OCHOBHBIE CTaIMM 3BOJIOLINH 1 bubnmoreka [JOK
YeIoBeKa https://m.edsoo.ru/863ea5a6
10 Coo01iecTBa OpraHu3MOB — 1 bu6mmoreka [IOK

OHOLIEHO3

https://m.edso0.ru/863ea5a6
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bu6mmoreka [IOK

1 IKONOTHYECKHE CHCTEMEI . https://m.eds00.ru/863ea5a6
OcHOBHBIE TIOKa3aTeNIN YIKOCHCTE-
12 MBEL. 1 bu6mmoreka [IOK
DKOJIOTHYECKHE TTMPAMU/IBL. https://m.edsoo.ru/863eabbe
CaoiicTBa 3kocuctem. Cykieccust
bubmuorexa [JOK
13 Hpupozibie sKocHCTeMbI . https://m .edsg).ru/863ea8bc
14 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 ﬁggi?/ﬁ?eziigﬁm 63ead8e
15 buochepa — rimobanpHas 1 bubnnoreka [JOK
HKOCHCTEMA 3eMIIH https://m.edsoo.ru/863eac2c
16 3aKOHOMEPHOCTH CYILIECTBOBaHUS 1 bu6mmoreka [IOK
ouochepsr https://m.edsoo.ru/863ead44
7 Cooymecrsomme mpponnae. 1 Bubmoreka L1OK
HOBOUECTEA https://m.edso0.ru/863eb46a
OBIIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O ITPOLEC-
CA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. buonorust, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe oodmectso «M3narensctBo «lIpocsemmenne»

2. buosnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., AkunonepHoe oodmectso «M3narensctBo «lIpocsemmenne»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. ®PII COO "buonorus" (6a30BbIii YPOBEHbD )

2. Anacracosa JL.II. O6mras 6uonorus. Jlunakrnaeckue marepuaisl. — M.: Berrana-I'pad,
1997.

3. bornanosa T.JI., Cononosa E.A. buonorus. CipaBoYHUK AJis1 CTApLUIEKIACCHUKOB U MOCTY-
naronux B By3bl. — M.: ACT-nipecc, 2006.

4. bonrosa 1.B. COopHuK 33124 110 0011eit 6ronoruu ams nocrynamomux B BY3b1. — M.:
Omnukc 21 Bek, 2005.

5. 3axapos B.b., MamonToB C.I'., Connn HU. O6mas 6uonorus: Yueb. mis 10 — 11
KJI1.00meooOpa3oBat. Yueb. 3aBenenuii - M.: JIpoda, 2005.

6. Puc 3., Ctepubepr M. Ot kieTok k aromam: MInirocTpupoBaHHOE BBEAEHHUE B MOJIEKYJISIP-
Hyto Ouonoruto: Ilep ¢ anrn. — M.: Mup, 1988.

7. CyxoBa T.C., Kosznosa T.A., Coanrn H.U. O6mas 6uonorus. 10 — 11 kir.: PaGogas rerpanp k
yuebHuky / noxa pea. B.b. 3axaposa. — M.: JIpoda, 2003.

8. Ypoku obuieii buonoruu: [locodue ms yuurens / B.M. Kopcynckas, I'.H. Muponenko,
3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsemienue, 1986.

9. Kpuxcynos E. A., [laceunuk B. B. Dxonorus. 10 (11) kinacc: Y4e0. st 6mmeoOpa3osar.
yue0. 3aBeieHui. 5-e u3f., nopad. M.: Ipoda, 2001. — 256 ¢

10. Petimepc H. @. Kpatkwuii coBapb OHonornyeckux TepMuHOB: KH. i yaurens. — 2-e u3.
M.: IIpoceemenne, 1995. — 368 c.

11. Petimepc H. ®. Hauana sxonornveckux 3Hanuii. M.: MU3garenscteo MHOITY, 1993. — 261
c.
12. Ounuknonenus g neter. I'nas. Pen. B. A. Bomoagun.M.: ABanra+, 2001. — 448 c.

13. Bepsunun H. M., Kopcynckas B.M. O6mas metoarka npemnojaBanust 6uoioruu. — M.:
[Tpocsemienue, 1986.

14. 3axapoB B. b, Mycrapun A.I'. OOuias 61onorus: TecTsl, BONpockl, 3aganus. — M.: IIpo-
ceemenue, 2003.

15. VBanosa T.B., Kanunosa I'.C., Msrkosa A.H. COopHUK 3a1aHuii 110 0011el OHOJI0THH. —
M.: [Ipoceenienue, 2002.

16. Mummna H. B. 3aganus nyist caMocTosTenbHON paboThl o o01ieit 6uonoruu. 11 kiacc. —
M.: [Ipoceenienue, 1985.
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MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. www.bio.1september.ru

2. www.bio.nature.ru

3. www.edios.ru

4. www.km.ru/educftion

5. www.infourok.ru/
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