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MNOACHUTEJIbHAS 3AIINCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJIOTUM TEOPETHYECKYIO OCHOBY JJISI ONpEACTICHHUS
NOIX0A0B K (popMupoBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHnentyanbHble nosoxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH NI, COJEpKaHMUS,
pe3ynbpTaToB 0OydeHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
O0MMX LEeNAX W MPUHIHIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJOKEHUS O crienu(uKe OHOJIOTUH,
e 3HAYCHWU B IMO3HAHWU KUBOW IMPHUPOJBI M OOECIICYCHUU CYIIECTBOBAHMS YEJIOBEYECKOTO
oOmectBa. CoriiacHO Ha3BaHHBIM TIOJOXKEHUSM, OIpEIesieHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMoJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo 6mooruw AaéT MpEICTaBICHHUE O TeNIIX, 00 o0mIel cTpaTernn ooydeHus,
BOCIIMUTAHUS M Pa3BUTUsI OOyYaroOIUXCs CpencTBaMH ydeOHOro mpenmera «buosorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpeiesieHue o
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3Y4YeHHUs] y4yeOHOTo marepuana ¢
YU€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCS.

B mnporpamMe mo OHONOTHH TaKKe YYHUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMHpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOU JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIEp KaHUs OMOJIOrHYeCcKOro 00pa3oBaHUsl.

B nporpamme no O6uonorun (10—-11 xmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPHUHIIMII
MPEEMCTBEHHOCTH B HW3YyYeHHH OHWOJIOTHH, Onarofaps dYeMy B HEH NpoCcMaTpHBaeTcs
HATPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pDCHHUS, IICHHOCTHBIX OpPUCHTAIMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
MpPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpYKarouei
npupoaHoil cpene. Ilosromy Hapsigy ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKHUX TEOPHA, a TakkKe
3HAaHWUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYyYECHHBIX
3HaHWUN B IOBCEHEBHOM KU3HU JJISl PEIlIeHUs MPUKIAIHBIX 334, B TOM 4Hcie: TPOo(UIaKTHKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUSI HKOJIOTHUYECKH 11€JIeCO00pPa3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOIHON cpene,
aHaJlM3a BIMSHUSL XO3AWCTBEHHOM [EATENBHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buosorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 00ECIeYeHHs YCIOBUM JUIsl pelieHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernosaraet
dbopmupoBaHre y 00y4aroIIMUXCsl CHOCOOHOCTH aJalTHPOBATHCS K M3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MmecTo. OHa
obecrieunBaeT (GopMUpOBaHHE y OOYYAIOUIUXCS MPEACTABICHUN O HAyYHOW KapTUHE MHpAa,
pacmupsieT ¥ 0060011aeT 3HaHUS O )KUBOW MPUPOAE, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil U OHBOJIOLUHU, CO3MaET YCIOBUS Ui MO3HAHUS 3aKOHOB JKHUBOH TNPHUPOIHI,
(dbopmupoBanusi (PyHKIIMOHATLHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro u OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, IEGHHOCTHOTO OTHOIIEHUS K )KHBOU IPUPOJIC U YETIOBEKY.

Bonbioe 3HaueHue OWONIOTHS WMEET TakXKe [UIsl pPElIeHUs BOCHHUTATEIbHBIX U
Pa3BUBAIOIIMX 3aJa4u CpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yuenue
ouonorun obecrieynBaer yCIIOBHUS TUIS (hopmupoBaHUs HMHTEJUIEKTYalbHBIX,
KOMMYHHMKAITUOHHBIX U MH(MOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIbTYpPHI, CIIOCOOCTBYET
MHTETrpanuy OMOJOTHYECKUX 3HAHUN C MPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. Ha3BaHHBIE MOJIOKEHUS O TPeTHA3HAYCHUH Y4eOHOTO
npeamera «buosiorus» COCTaBWIIM OCHOBY Ul OINpENeNIeHUs MOJAXO0J0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHMs, IPEACTABICHHOrO B IPOrpamMMe Mo OHOJIOTHH.



OTt60p coxepkanus yueObHOTO TipeameTa «buosiorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C MO3HMLUH KyJIbTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPBIM 00YydJaloUIrecs JOHKHbI
OCBOWTH 3HAHUS W YMEHHS, 3HAYUMbIC JUTsI (POPMUPOBAHUS OOIICH KYIbTYPBI, OMPEACISIONINE
a/ICKBaTHOE IIOBEJICHUE YEJIOBEKAa B OKPYXAloUIeH NpUpOJHON cpele, BOCTpeOOBaHHBIE B
MMOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTenbHOCTH. Oco00e MECTO B ATOM CHUCTeMe 3HAHUI
3aHUMAIOT DJJIEMEHTBHI COJEPXKAaHMSA, KOTOPBIE CIyXaT OCHOBOW uig  (HhOPMHUPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUSX JINYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMH OMOIOTUYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHuE coOJiepKaHus Y4eOHOTrO MaTepuana B IpPOrpaMMme MO OHOJIOTHU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW IIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cooTBETCTBMM C 3TUM B
CTpyKType ydeOHoro mpenmera «buomorusy BBIIENEHBI CIETYIONUE COJEPKATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToabl HaydHOTO MO3HaHUs», «KieTka kak Omosiornyeckas CUCTEMay,
«Opranusm Kak Oouosiornueckas cucrteMay, «CucteMa U MHOT0OOpa3ue OpraHuuecKkoro Mupay,
«IBOJIOLUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
0OYyJarOIIMMHUCSA 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHAIBLHON OpraHU3allMi JKUBBIX CHCTEM
pPa3HOro paHra u npuoOpeTeHrne YMEHUN MCIOJIb30BaTh OTU 3HAHUS JJIsl TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKMBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX TIPOOJIEM.

Joctmxenne uenu usydeHus ydeOHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OO0YYarOIMMHCS CUCTEMbl 3HAHUM O OHMOJOTMYECKHX TEOPHSX, YUEHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIY)KalluX OCHOBOU s (OpMUPOBaHUS
MIPEJICTAaBICHU O EeCTEeCTBEHHO-HAy4YHOM KapTHHE MHpa, O METOJaX Hay4YHOIo IO3HaHUS,
CTPOEHUHM, MHOTOOOpa3sUH U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSAX B OMOJIOTHY;

(dbopmupoBaHue y OOy4yalOUIUXCs MO3HABATEJbHBIX, MHTEJUIEKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaNIKM3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISOB,
UJeH U MOoAX0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTAHOBJIECHHE Yy OOydJaronmmxcs oOmel KyJIbTyphl, (YHKIIMOHAJIHLHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATH U OLIEHUBATH SBJICHHUS OKPYKAIOIIET0 MUpPa >KMBON MPUPOAbI Ha
OCHOBAHUU 3HAHUI U ONBITA, MTOTYYECHHBIX [IPH U3YYCHUH OUOJIOTHH;

(dbopMupoBaHue y oOy4aromMXcsi YMEHUN HIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHUW B TMPAKTUYECKON JESATENbHOCTH YeNOBEeKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEJIOBEKOM >KHUBOW IPUPOJIBI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHUS STUUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTUYECKUX HCCIEI0BAHMUIA;

OCO3HAHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsI TIOBBIIICHUS YPOBHS HKOJIOTHUECKOM
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHMIl B TOBCEIHEBHOM >KWU3HU JUIS OLEHKHU
MOCJIEJICTBUI CBOEH JEATEIBHOCTH MO OTHOIICHHIO K OKpYXalolled cpeae, COOCTBEHHOMY
310pOBbIO, 000CHOBAaHUE U COOIOIEHUE Mep TPODUIAKTUKY 3a00JIeBaHUT.

B cucreme cpennero o6miero oopazoBanus «buonorus», uzydaemas Ha 6a30BOM YpPOBHE,
SABIISAETCA 00s3aTeNbHBIM Y4YeOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MpPEIMETHOW 00IacTu
«EcTecTBeHHO-HAyYHBIE TTPEIMETHDY.

Jnist u3yueHust Onosioruu Ha 0a30BOM YPOBHE CpeTHEro 00Iero o0pa3oBaHUsl OTBOIUTCS
68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezenro).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. BuoJsiorusi kak Hayka.

Bbuonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHUECKUMH U APYTHMH
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(dbopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CHCTeMa OMOJIOTUIECKUX HAYK.

MeTo1bl T03HaHUS KUBOW MPUPOIbI (HAOIII0IEHUE, SKCIIEPUMEHT, OITUCAHHUE, U3MEPEHHUE,
KJIaccu(uKaIys, MOICIMPOBAaHNE, CTATHCTUYECKast 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

IMoprpetsrl: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPaKTH4YEeCKUE PadOThI:

[IpakTnueckas pabota Ne 1. «lcnonp3oBaHue pa3nMyUHBIX METOJOB MpPU H3Y4YEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OMOCHCTEMBI) Kak IpeaMeT H3ydeHHst Ouosoruu. OTivuue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucTeM M WX pa3sHOOOpa3ue. YPOBHU OpraHu3alMid OMOCHCTEM:
MOJIEKYJISIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoncTpaumnu:

Tabmuiel 1 cxeMbl: «OCHOBHBIE TNPU3HAKU JKU3HW», «YPOBHU OpraHU3alMH >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Moiekyasr JJHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOCHHUE KJIETKH.

XWMHYECKUH  COCTaB  KIETKH.  XUMHUYECKHME  JJIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3JeMEHThI. Bo/ia 1 MUHEpanbHbIE BEILIECTBA.

@yHKIMK BOABI M MHUHEpAIbHBIX BelleCTB B KieTke. [lomnep:kaHne OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHue 6en1koB. AMHHOKHCIOTB — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAsS, TPETUYHAsT M UYETBEPTHUYHAS CTPYKTypa). XHUMHUYECKUE
cBolicTBa OenKkoB. buonornyeckue GyHKIMKM OEITKOB.

®epMeHThl — OHoJoruueckue kKaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LEHTP,
cyOctpatHas crneuuduunoctb. Kodepmentsl. Burtamunbel. Otinuus  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoapl: MoHOcaxapuabl (TIIOKO3a, pubo3a U Je30Kcupubo3a), Aucaxapuibl
(caxapoza, JlakTo3a) M MoOJMcaxapuabl (Kpaxmal, TIUKOTeH, IeJUI003a). buonorudeckue
(GYHKIMH YTIIEBOOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuael, crepounsl. ['mapodunbHO-THAPOGOOHBIC
cBoiicTBa. buonornveckue ¢pynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCJIKOB U JIMIUIOB KaK
HWCTOYHUKOB SHEPTUH.

Hyxneunnossie kucnorsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HyKJIEHHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Bugsr PHK. AT®: crpoenue u
GbyHKINN.

Huronorna — Hayka o kierke. KierouHas Teopus — nmpuMep B3aUMOJEHCTBUSA MIEH U
(akTOB B HAYYHOM MO3HAHUH. METO bl U3yYEHUS KIIETKH.

Knerka kak nenoctHas xuBast cucrema. OOIre NpU3HAKK KJIETOK: 3aMKHYTasi HapyXKHast
MeMmOpana, mosekynsl JJHK kak reneTuueckuil anmapar, cuctemMa CUHTe3a Oernka.




Tumbl KJIETOK: SyKapHOTHYecKas U mpokapuothdeckas. OCOOEHHOCTH CTPOSHUS
npoKaproTHUecKor kieTku. Kierounas crenka Oakrepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIHMKC, WX (DYHKIIHH.
[Tna3marnyeckass memOpana, e€ cBoictBa M (yHkumu. [luromnmazma u e€ OpraHoOMIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [Nombmxu, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHApPUH, IiaacTuabl. [IpoucxokaeHrne MUTOXOHJAPUA W IUIACTH.
Bunpl muitactun. HememOpaHHbIe OpraHOU/IbI KIIETKH: pUOOCOMBI, KJIE€TOYHBINA IIEHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHouA0B KIIETKU. BritoueHus.

SAnpo — perynsTopHblii HeHTp KieTku. CTpoeHue sapa: saepHas 000s104Ka, KapuoIuiazma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KIIETKE.

JdemoHncTpaumnu:

Hoptpetst: A. JleBenryk, P.T'yk, T.lIBann, M. lllneiinen, P. Bupxos, k. YoTcon,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

/lnarpammel: «Pacnpenenenue XMMUYECKHMX JJEMEHTOB B  HEXHMBOW  MPHUPOJE»,
«PacrnpeeneHre XUMUYECKUX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuiel u cxemsl: «Ilepuonnyeckas Tabaua XUMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxnennossle kucnotel. JITHK», «Ctpoenne monekynsl AT®», «CtpoeHue 3ykapHOTHYECKON
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pPaCTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE /Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OO0GopynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYJAOBaHHE IS TPOBEACHHS HAOIIOICHUH,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENnapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoTbi:

Jlabopatopnast padora Ne 1. «M3ydeHue KaTaJIuTHYECKOW aKTUBHOCTH (EpPMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopatopnast padota Ne 2. «M3ydyeHue CTpOEHHUS KJICTOK PACTCHHH, >XKHBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ZKu3He1esATEJIbHOCTh KICTKH.

OOmeH BemecTB, WJIM MeETa00IU3M. AccuMuWsAnus (IJIaCTHYECKUH OOMEH) W
TUCCUMMIISALIUSA (PHEpreTUUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHM MEeTa00Iu3Ma.

Tumnber oOMeHa BemecTB: aBTOTpOHBIN U reTepoTpodHbii. Poib pepMeHTOB B 0OMeEHe
BEILIECTB U MPEBPALICHUYN YHEPTUU B KIIETKE.

®ortocunre3. CpetoBas U TeMHOBas ¢a3bl ¢orocuHre3a. Peakuuu QoTocunTesa.
DddextuBHOCTD PoTOCHHTE3a. 3HAUeHUE HOTOCHHTE3A JUTS )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpyroIue OakTtepuu. 3HaYeHHE XEMOCHHTe3a JJIsl JKU3HU Ha
3emute.

DHepretuyeckuii oOMeH B  KieTke. PacuiersieHue BeUIECTB, BBIJCICHHE U
aKKyMyJIUPOBAHHME SHEPTUU B KIIETKE. DTallbl S3HepreTuyeckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KuciopoaHoe OKWCIEHHE, WIM KIETOYHOE JpixaHue. OKHUCINUTEIbHOE
dochopumiposanne. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakium matpuuHoro cuHte3a. ['eHermueckas uHpopmanus u JHK. Peanuzanus
reHeTUYecKoi MHQopMmaruu B KieTke. ['eHeTuuecKkuil KoJ U ero cBOMcCTBa. TpaHCKpUNIIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Dtansl TpaHciasaiuu. KonupoBanue
aMHHOKUCIOT. Posib pubocoMm B OruocuHTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — BUpychl. Mcrtopus oTkpbiTHs BuUpycoB (/.
W. VianoBckuit). OCOOEHHOCTH CTPOCHMS M JKM3HEHHOro IMKJIa BUPYcoB. bakrepuodaru.
Bonesnu pacteHuil, )KUBOTHBIX U YETOBEKA, BhI3bIBacMble BUpycamu. Bupyc nMmmyHonedumura




genoBeka (BUY) — Bo30ymurens CIIM[la. OOpaTHasi TpaHCKpHIIIHS, peBEpTa3a W HMHTErpasa.
[MpodunakTrka pacpoCcTpaHESHUSI BUPYCHBIX 3a00JICBaHHIA.

JdeMoHcTpanum:
Hoptpetst: H. K. Konbros, 1. . UBanosckuit, K. A. Tumupszes.
Tabmuiet ~ u cxembl: «Tumbl  muTanwsy,  «Merabomuzm»,  «MUTOXOHIPHSY,

«OHepreTuueckuii ooMen», «Xnopormnact», «Porocuntes», «Ctpoenue JHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3  Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu xku3HeHHbId 1wk Bupyca CIIMla, Oakrepuodaray,
«Perumukanus JTHK».

O6opynoBanue: Mogenu-anminkauuu «Yasoenne JIHK u tpanckpunuus», «buocunres
6enka», «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii mmki, uian >ku3HeHHbIM LUk kiaeTku. WMHTtepdaza m mwuros. I[Ipoueccsl,
nportekaromue B uHTepdaze. Pemnmmkanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapuOTHUIl. JMIUTOMAHBIA M TAIUIOUIAHBIM XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckre OCHOBBI pa3MHOXKEHUS W MHAWBHUAYAJIHOTO Pa3BUTHS
OpraHMU3MOB.

Henenune xietkn — muto3. Craguum murtosa. [Ipoueccel, mpoucxonsdiue Ha pa3HbIX
CTaIusAIX MUTO3a. BHONOTHYECKH CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — arornTo3.

@opMBl  pa3MHOXEHHUS OpraHu3MoB: Oecrmoyioe u mojioBoe. Bunel 6Gecronoro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHHE IS
CEJIeKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECTOJIOrO.

Meiio3. Cragun Mmeiiosa. IIponeccel, mpoucxoasamme Ha craausx Mmeiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MEH03a.

l'amerorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BbBIE Kene3bl:
CEMEHHHUKU U sSU4YHUKHU. OOpa3oBaHHE U PAa3BUTHE IMOJIOBBIX KJIETOK — rameT (Crepmaro3ouf,
SMIIEKIIETKa) — ChepMaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK U
criepmaro3ouaoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAILHOE pa3BUTHE (IMOpHOTEHE3).
Oranbel SMOPHOHATIBHOTO Pa3BUTHSA Yy TMO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTpyJsius,
opranorenes. [loctamOpuoHnanbHOEe pa3BuTHE. THIBI MOCTIMOPHUOHATIBHOTO PA3BUTHS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOKJAEHHBIE YPOJICTBA.

Pocr u pazButue pacrennii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTAaIUN
pa3BUTHSL

JdemoHcTpanum:

Tabauiel u cxembl: «@OpMBI Pa3MHOKEHHUS OPraHU3MOBY, «J{BOMHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUui», «JlereHne KIEeTKU
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBINH IMKID»,
«Perumukanusa JJTHK», «Muto3», «Meiio3», «l[IpsMoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTA/IMA OHTOTECHE3a.

O06opynoBaHue: MUKPOCKOT, MHUKponpenapaTsl «CrnepMaTo30uIbl MIIEKOIHMTAIOIIETOY,
«litnexnerka miekonuramoomero», «KapuoknHe3 B KiIe€TKax KOpellKa JyKa», MarHUTHas
Mojienb-anmukanus «Jlenenue kinerkn», moaens JJHK, Monens meradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHas paborta Ne 3. «HabmrofeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopHass pabotra Ne4. «l3ydeHue CTPOEHHUS IMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax».




Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer w 3agaum renerukd. FMcropust pas3BuTus TreHeTUKU. Ponp muTosioruum u
SMOPHUOJIOTUH B CTAHOBIICHUH T€HETHKHU. BKI1a] poCCUICKUX 1 3apYOCIKHBIX YUEHBIX B PA3BUTHE
TeHETHKU. MEeTOoIbl TEeHETUKH (THUOPUIOJIOTUYECKHH, HHUTOTEHETHYECKHU, MOJIEKYISIPHO-
reHetTudyeckui). OCHOBHbIC T€HETUUECKHE OHATHUS. [ eHeTnYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHHMI.

3aKOHOMEpPHOCTH  HACJIeJOBaHUs  MPU3HAKOB,  ycTraHoBieHHbie  [. Menaenem.
MonoruOpuaHOoe CKpenpBaHue. 3aKOH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHs. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus mnpu3HakoB. [mmnore3a umcroTel ramer. [lonmHoe u
HEMOJIHOE JOMUHUPOBAHUE.

JuruOpumHoe CKpemmBaHWe. 3aKOH HE3aBHCUMOTO  HACICJAOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpEHIMBaHUS. AHAIU3UPYIOIIEE CKpPEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIMBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana mno CHEIUIEHHOMY
HACJIEIOBaHUIO reHOB. HapylieHne cuernienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUSI HACIEICTBEHHOCTHU. | €HeTHYECKNE KapThI.

I'enetuka moma. XpoMOCOMHOE OTpE/IeeHHE Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporaMeTHbie OpraHu3Mbl. HaciiemoBaHue NPHU3HAKOB, CLETUIEHHBIX C
ITOJIOM.

UsmenunBocTh. Buapl WM3MEHUMBOCTH: HEHACJEACTBECHHAs M HacjeAcTBEHHas. Ponb
cpeabl B HEHACJENCTBEHHON  M3MEHUMBOCTH.  XapakTepUCTUKA  MOAMPHUKAIIMOHHOMN
W3MEHYMBOCTU. BapuanmoHHBIA psig W BapualMoHHas kpuBas. Hopma peaknuu mnpusHaka.
KonnyecTBeHHBbIE M KAa4eCTBEHHbIE TNPU3HAKM W WX Hopma peakuuu. CBoiicTBa
MOTU(DUKAITUOHHOW U3MEHYHBOCTH.

HacnencTtBeHnHas, Wiy reHOTUIHNYECKast, U3MEHYMBOCTL. KoMOMHATHUBHAS U3MEHUYUBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUYMBOCTH. MyTallmoOHHas
n3MeHYnBOCTh. Kiaccudukanus myranwii: TeHHbIE, XpOMOCOMHBIC, TeéHOMHBIe. YacTtoTa U
MPUYUHBI MyTaliidi. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSIZIOB B HACIIEICTBEHHON
n3meHunBocty H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYHUBOCT.

I'eneruka denmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI T'€HETHKH YEJIOBEKA:
T€HEAJOTHYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHUUECKHH, OMOXUMHYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpEJCICHUE TEHOTHUIA: IMOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTHIIUPOBaHKWE, B TOM umcie ¢ nomomisto [11P-ananmmu3a. HacnencrBeHHbie 3a0oseBaHMs
YelloBeKa: TEHHbIe 0Ooyie3HH, OO0JIE3HM ¢ HACJIEICTBEHHOW  IPEApacIoioKEHHOCTBIO,
XpoMocoMHBIE Oosie3HH. CoMarnueckue M TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIICTKH.
[TpuHnumer 3m0poBoro obpasa KU3HHU, JUATHOCTUKH, MPO(HIAKTUKA U JICUCHHS TeHETHYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKOW TEeHETHKU B
MPEAOTBPAIICHNUN U JICYCHUH I'€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. UerBepuxon, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuipl U cxeMbl: K MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IUTOTCHETUYECKass OCHOBAY,
«3aKOH paclICIUICHUs] W €ro IMTOIeHETHYeCKass OCHOBa», «3aKOH YHCTOThI TaMET»,
«durubpunnoe ckpemmuBanue», «lluTomornyeckue OCHOBBI JAUTHOPUAHOTO CKPEIIMBAHUS,
«Merno3s», «B3anMoaeicTBUE ajuIeNIbHBIX T'€HOBY, «I'€HETUYECKUE KapThl paCTEHUH, )KUBOTHBIX
n 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJEJO0BAaHMS, CLEIUIEHHOTO C IMOJIOM,
«KapuoTunsl 4yenoBeka M JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
M3MEHUUBOCTHY, «HacnemoBanue pesyc-daktopa», «['eHeTHKa Tpymn KpoBW», «MyTalMoHHas
U3MCHUYHUBOCTHY.

O6opynoBanue: MoJenu-anIuIuKaun  «MOHOTHOPUIHOE CKpeliuBaHue», «HemomaHoe
JOMHHUpOBaHHe», «urubpumHoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKOT U




MuKpompenapar «J{po3odwmia» (Hopma, Mmyranuu (GOpMbI KPBUILEB M OKPACKH Tela), Tepoapuit
«I"opox OCEBHOW».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO M TUTHOPUIHOTO
CKPEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparopuas padora Ne 6. «M3ydeHre MO IUPUKATMOHHONW U3MEHUYNBOCTH, ITIOCTPOCHHE
BAPUALIMOHHOTO PsAZia U BApUALIMOHHON KPUBOI».

Jlabopatoprnass pabora Ne7. «AHanm3 Myramuii y JIpo30QWiIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBieHUe U aHATIN3 POJIOCIOBHBIX YETOBEKaY.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M Ipoliecc. 3apoXICHHUE CEJIeKUUU U AoMecTukauusd. Yuyenue H.
W. BaBunoBa o 1eHTpax MPOUCXOXKICHUS W MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbI CeNEeKIIMA. MacCOBBIA M MHIUBUIYAIbHBIA OTOOPHI B CEJIEKIIUU
pacTeHui U KUBOTHBIX. O1leHKA dKCTepbepa. bIu3KkopoCTBEHHOE CKPEIIMBAHUE — WHOPHIMHT.
Uucrtas nunua. CkpenigBaHMe€ YHUCTHIX JIMHWK. ['erepo3uc, wunum TruOpUIHAs —CHIIA.
HepoactBennoe ckpemmuBanue — ayrOpuaunr. OtnanéHHas THOpuau3anus U €€ YCIeXHu.
HcKkycCcTBEHHBI MyTareHe3 M IMOJy4EeHHE MOJUILIONI0B. JlOCTHIKEHUSI CENIEKUHUH PaCTEHHI,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHosnorus kak oTpaciab MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUA. IJTalbl CO3JaHUA
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Knerounas wunxenepus. Kietounsle
KyIbTypbl. MUKPOKJIOHAJIEHOE Pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BICOKOMIPOYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHE W ATHueckue rmpobiemsl. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanmu:

Ioptpetsr: H. U. BaBuiios, M. B. Muuypum, I'. /I. Kapneuenko, M. ®@. MBaHoB.

Tabauiel 1 cxeMbl: kKapTa «LIeHTppl TPOUCXOXKAEHUS M MHOT000pasus KyJIbTYPHBIX
pactenuit», «llopoabl mOMalIHUX XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
ruopunmzamus», «Pabotel akagemuka M. @. MBanoBay, «llomummongusy, «OOBEKTHI
ouorexHonorun», «Kimerounele KynbTypsl M KIOHHpoBaHUE», «KoHCTpynpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsDKU IJI0JIOB U KOPHEIIONOB AUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX03sIiICTBEHHBIC PACTCHHS.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Dkckypeusi «OCHOBHBIE METOJbl U JOCTUKEHHS CEJICKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBINA Y4acTOK, B TEIJIMYHOE
XO03SCTBO, 1Ta00PAaTOPUIO arpOYHUBEPCUTETA HIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIIHOHHAA OMOJIOTHS.

[Ipennochliku BO3ZHMKHOBEHHUS SBOJIIOIMOHHONW TEOPHHU. DBOJIIOIMOHHAS TEOpUsS U €€
MecCTO B OMoJIoruu. BiusiHME SBOIIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzerenbcTBa 3BoJiroNUU. IlageoHTONOTHYECKHE: IIOCIEIOBATSIBHOCT ITOSIBICHMS
BUJIOB B MAJICOHTOJIOTHMUECKOH JIeTONuCH, epexoanbie ¢popMmel. buoreorpadudeckue: cxoIcTBO
U paznuuue GayH U GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTIOTHYECKHEe: CXOJACTBA M PA3NUUYUS SMOPHOHOB Pa3HBIX BHJIOB MMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTUYHbIE, PYJMMEHTAPHBIE OpraHbl,
aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYTEH Y BCEX OPraHU3MOB.



OpomounonHas teopust Y. JlapBuna. Ilpennochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JIBIDKyIIME CHJIBI  SBOJIIOLMK BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNEHHas HM3MEHYHMBOCTb, OOpb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposontonus. [Tomyssanus Kkak equHUIAa BUAA U IBOJIOLUN.

JBuxymue cuibl (GakTophl) BOJIIOLMK BUJOB B Npupoae. MyTanmoHHbIN mpoliecc U
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynmsnuoHHble BOJMHBI M jpeiid renoB. Mzomsmus u
MUTPALIKSL.

EcrecTBennslii or6op — HampaBistomuid (aktop 3Boionur. DopMBl €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCTh ~ OpPraHU3MOB  KakK  pe3ynbTaT  dBomonuu.  [Ipumepst
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(}o3bl U UAHOAJaTaI|H.

Bun u BumooOGpaszoBanue. Kputepuum Buaa. OcHoBHbIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHYECcKOe.

Maxpossomtonusi. @opMbl 3BOTIOLUU: (QHUIIeTHYECKas, TUBEPIeHTHAsl, KOHBEPreHTHas,
napajuienpHas. HeoOpatuMocTh 3BOMTIOIHH.

[IpoucxoxxaeHne  OT  HeCHEUMAIM3UpPOBaHHBIX  mpeakoB.  IIporpeccupyromias
crienuanu3anus. AJanTuBHas pajualus.

JdemoHncTpauuu:

optpersl: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkenb, @©. Mromnep, A. H. CeBepiios.

Tabmuiel 1 cxembl: «Pa3BuTue OpraHmdyeckoro Mupa Ha 3emie», «3apoJIblin
MMO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «PopMbl OOpbOBI 32 CYLIECTBOBAHUEY,
«EctecTtBeHHBI  0TOOP», «MHOrOOOpasue CoOpTOB pacTeHui», «MHoOroo0pasue Mopos
KUBOTHBIX», «[Tonmynsanuny, «MyTtanuoHHas U3MEHUYUBOCTBY, «ApomMop(ho3bI»,
«Mmmoanmantanuny», «OO0mas nereHepamusy, «JBuxymme cuibl sBomronun», «Kapra-cxema
Mapmipyra nyremectBus Y. Jlapsuna», «bopsba 3a cymiectBoBaHue», «IIprcrnoco6ieHHOCT
opranu3MoBy, «I eorpaduueckoe BUI000pa3oBaHuE, « IKOJOTHIECKOE BUI000pAa30BaAHHUEY.

O06opynoBaHue: KOJJIEKIHMSI HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKpPAckH, HabOp IJIOJIOB
U ceMsH, Kojulekuus «lIpumepsl 3aIIUTHBIX MPHUCIOCOONIEHUH Yy KMBOTHBIX», MOJEIb
«OCHOBHbBIE HalpaBJICHUS 3BOJIOLUN», 00bEMHas Mozenb «CTpoeHHE TOJIOBHOIO MO3ra
IT03BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJuleKuus «DOpMbI COXPaHHOCTH MCKOIAeMbIX
JKUBOTHBIX U PacTeHUi», Mozenb anmumkanusa «llepekpécT XpoMocom», BIaKHBIE IIpenaparhl
«Pa3zButne Hacekomoroy», «Pa3BuTHe mArymku», Mukpompenapar «Jposoduna» (HopMma,
MyTaluu (GOpMbI KPbLIILEB U OKPACKHU TEIA).

JlaGopaTopHble M IPaKTU4YecKue padoThbi:

JIaGopatopHnas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

JlaGopatopHass pabora Ne 2. «OnucaHue NPUCHOCOONIEHHOCTH OpraHusmMa H eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHMe U pa3BUTHE KU3HHU Ha 3emute.

JloHayuHBIE IPEICTABICHUS O 3apOXKACHUN KU3HU. HaydHble rumoTe3pl BOSHUKHOBEHUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHchepMus. XUMHYecKas 3BOJIOLUSA. AOHOTEHHBIH CHHTE3
OPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE  IOJATBEPkKICHUE
XUMHUYECKOH dBomoK. HauanbHble dTambl Ouosnornyeckoit aBomtonuu. ['unoreza PHK-Mupa.
dopMHpoBaHHE MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHUE MPOTOKIETKH. [lepBble KIETKH U UX
sBoroNMsL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emiue no s3pam u nepuonaM. Karapxeil. Apxeickas u
npotepo3oiickasi apbl. Ilameo3oiickas spa u e€ nepuojpl: KeMOPHHCKHUHA, OpPIOBHUKCKHMA,
CUJIIyPUHCKHM, IEBOHCKUHI, KAMEHHOYT OJIbHBIN, IEPMCKUMN.

Me3o30iicKkas opa 1 €€ IepUuoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.




Kaiino3oiickas spa u €€ nepuoapl: MaJeOr€HOBbIN, HEOT€HOBBINM, AHTPOIION€HOBBIN.

XapakTepucTuka KJIMMaTa U IeO0JIOTHYECKUX IpolueccoB. OCHOBHBIE 3TaIlbl ABOJIIOLUU
pPacTUTENILHOTO W JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U >KMBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MUpa Kak OTpakeHue 3BOIOIUU. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIBI OPraHU3MOB.

OBoJOLMS  4YejoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue mnpezactaBieHUd o
IIPOUCXOXKICHUN YeloBeKa. MeToabl u3yueHus: anTponorenesa. CxoAcTBa U pa3jinyus 4eJI0BeKa
1 KUBOTHBIX. CUCTEMAaTHUECKOE M0JI0KEHUE YETOBEKA.

JBuwxymue cuibl (pakTopbl) aHTpomnoreHe3a. HacnencTBeHHas HW3MEHUYUBOCTb U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPYy/a, MBIIICHUE,
peub.

OCHOBHBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBeK yMelnblil,
Yenosek mnpsamoxoxasamuii, YemoBek HeaHaepranbckuii, Yenosek pasymubii. Haxonkn
HCKOIIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUs, 00JIaCTh PacHpOCTpPaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BpPOTICOUIHAsS (€Bpa3uiickas), HErpo-
aBcTpajion/iHas  (9PKBaTOpHalibHAsl), MOHTOJOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOIEHHOCTH MpPEJCTaBUTENIe YENIOBEYECKHX pac K YCIOBUSM CYIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpauuu:

IMoptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muuiep, I'. FOpwu, Y. JapBuH.

Tabmuibl u cxembl: «Bo3aukHoBeHne COTHEUYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPTraHuYeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YepT CTPOEHUs
YelloBeKa U UYelIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MajlCOHTOJOTHYECKUX HAXOJO0K
MPEKOB COBPEMEHHOIO YeNoBEeKa», «JlpeBHeimue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «YemoBeuecknue pach».

ObGopynoBanue: myasku — «[IpoucxoxaeHue dYemoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICHKU WJIN M300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YEJIOBEKa (KaMHU-YOTIEPHI, pyousia, ckpebdiia), TeOXpOHOJIOTHYECKasT TabIuIIa,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[Ipaktuueckas pabora Ne 1. «/3ydeHre HCKOMaeMbIX OCTaTKOB PACTCHHUM W )KUBOTHBIX B
KOJUIEKIIUSIX).

DKcKypcus «IBOJIIOLHS OPraHMYecKoro Mupa Ha 3emsie» (B eCTeCTBEHHO-HAYYHBIA WU
KpaeBeIUECKHN MY3€eH).

Tema 3. Oprann3msl M OKpY:Kal0IAs cpeaa.

Dkonorusi Kak Hayka. 3afadyd M pas3leibl dKOJOTHMH. METOIbl SKOJIOTHYECKUX
UCCIeIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenbl  oOuTaHMs  OpPraHuW3MOB:  BOJHAs, HA3eMHO-BO3MYyIHAas,  [OYBCHHAS,
BHYTPHUOPTraHU3MEHHASI.

Okonoruveckue ¢akropbl. Knaccuduxamus skonorudeckux (akropoB: abUOTHYECKHE,
OuoTHYeCcKHe U aHTpornoreHHsie. JlelicTBre sK0I0rndecknx (PakKTOpOB Ha OPTaHU3MBbI.

AbGuoTtnueckue  (akTOphpl:  CBET, TEMIeEparypa, BIAKHOCTb. DOTONEPHOAN3M.
ITpucnocobaeHns opranu3MoB K JISHCTBHUIO aOMOTUYECKHUX (PaKTOPOB. buosornueckue puTMsl.

buotnyeckne ¢aktopbl. Buasl OHOTHYECKHMX  B3aUMOJEHCTBUN:  KOHKYPEHIIHUS,
XULTHUYECTBO, CUMONO3 U ero ¢opmsl. Ilapazutusm, koonepanus, MyTyanu3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aMMO/ICHCTBHI ISl CYILIECTBOBAHMS OPIaHU3MOB B ITPUPOTHBIX COOOIIECTBAX.




DKOJIOTUYECKHE XapaKTePUCTUKU Tomyasiuud. OCHOBHBIE TOKA3aTeIH MOIYJISIHH:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TNPHUPOCT, MuUrpauus. JluHamumka
YHUCIICHHOCTH MOMYJISINH U €€ PEeTyIISIIIHA.

JdemoHcTpaumnu:

Hoptpetsi: A. I'ym6onbar, K. @. Pynse, O. ['ekkeb.

Tabmuuer u cxemsl: kKapta «lIpupoansie 30Hb1 3eMimy, «Cpebl OOMTaHUST OPraHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISIHH
uHpy30pun-TyPenbkny», «[Iumessie menmy.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

Jlaboparopuass pabora Ne 3. «Mopdosorndeckiue O0COOCHHOCTH PACTCHHHA W3 Pa3HBIX
MECT OOUTaHUS.

JlaGopatopHnast pabota Ne 4. «BinusiHUE CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToac4YET MIOTHOCTH MOMYJISALMKN pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CUCTEMBI.

CooOmiectBo  opraHuzMoB  —  OuoneHo3. CTpykTypsl  OuOIleHO3a:  BHUOBAs,
MIpOCTpaHCTBEHHAsd, Tpoduueckas (rnumiesas). Bunpi-nomuHanTsl. CBA3HM B OMOLIEHO3E.

Dkojoruyeckre cucrembl (9kocuctembl). Ilonstne 06 skocucTeMe U OMOrEOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI ~OKOCHUCTEMBI: TPOAYIEHTBI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTeNM SKOCHUCTEMBI: OHOMacca,
MPOAYKIHSL. DKOJOTHYECKHE THPAMHIIBL: TPOJYKIMH, YWUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. DKOCUCTEMA XBOWHOIO WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOocHcTeMbl. bruonorunueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobOpasue kak hakTop ycTounBOoCTH IKOCUCTeM. CoXpaHEeHHEe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Vuenue B. U. Bepnaackoro o Omocdepe. ['panuripl, coctaB U CTpyKTypa Ouocdepsr.
Kupoe BemectBo u ero Qynkumu. OcobeHHOCTH OHOChEphl Kak TI00AThHOM 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OMocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IMKIbI 3JEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocepe 3emiau. AHTpONOTreHHbIE H3MEHEHHs B Ouocdepe.
I'mo6anpHBIE HKOIOTUYECKUE TTPOOIEMBI.

CocymiecTBoBaHre NpUpOasl U 4enoBedecTBa. CoxpaHeHHE OHOpa3zHOOOpa3usi Kak
OCHOBa ycroiunBoctu Ouocdepbl. OcHOBa pPALMOHAIBHOTO YIOPABIECHUS MPHUPOIHBIMU
pecypcaMu U UX Hcnoib3oBaHue. JlocTrxkeHs: OMOJIOTUN U OXpaHa IPUPOJIBL.

JdemoHcTpanum:

Hoptpersl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuiel u cxembl: «llumeBsbie nenuy», «buomenos3: cocraB u cTpykrypa», «lIpupoansie
coobmectBa», «llemum mnuranua», «Okoyoruueckas nupamuga», «buocdhepa U YemOBEK»,
«JKocHCcTeMa IIUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOTo Jeca», «buoreHos
BoJ0EéMa», «ArpoueHos», «llpuMepHble aHTPOMOreHHbIE BO3JACHCTBUS HA IPUPOIY»,
«BaxkHeilme MCTOYHMKM 3arps3HEHUs BO3/yXa U TPYHTOBBIX Boa», «llouBa — BakHeiIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4B», «IlapHukoBsiil a3pdex», «DakTopbl
paZmoaKTUBHOTO 3arpsi3HeHUs 6nochepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B OGuocdepey,
«KpyroBopot a3orta B IpHpoOJIE».

O06opynoBaHue: MOJIENb-aNIIINKAIHS «Tunuunabie OUOIICHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosuiekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIHMX
CEeNIbCKOXO3SMCTBEHHBIX  KYJIbTYp», TepOapuM M KOJUIEKIMM PACTEHHWH M  JKUBOTHBIX,




IIPUHAJUIeKALME K Pa3HBIM 3KOJIOTMYECKUM IpynIaM ogHoro Buaa, Kpacnas xkaura Poccuiickoit
®enepanyu, n300paKeHUsI OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUA MMPOI'PAMMBbI no
BUOJIOI'NN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O OGPA30OBAHUSA

Cornacho ®I'OC COO, ycraHaBiaMBarOTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOEHUS
00y4aroImuMuCs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType IMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUs Ipeamera «buonorus» BbIACICHBI
CIIEIYIOIINE COCTABJIAIOIINAE: OCO3HAHHWE OOYYalONUMHUCS  POCCHUCKOW  TpaKIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue MOTUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HEJICHAIPAaBJICHHOC PA3BUTHUEC BHYTPCHHHX
yOEXKEeHUH JINYHOCTH HAa OCHOBE KIIFOUEBBIX LEHHOCTEW M MCTOPUYECKUX TPaJUIMil pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBoOeil JCATCIIBHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEMC
OMOJIOTMUECKOTO 00pa30BaHMs, HAJIUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIaHBI.

JIM4HOCTHEBIE pE3YyIbTaThl OCBOCHUA IMPEAMCETA «buonorus» JOCTUTAKOTCA B €OAUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU JACATCIIBHOCTH B COOTBETCTBUHU C TPAAWMLIMOHHBIMHU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMHU, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU IICHHOCTAMU, MMPHUHATBIMU B
oOIecTBe TpaBWJIAMH W HOPMaMHU IOBEJACHHUS M CIIOCOOCTBYIOT MpOIleCCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOPa3BUTHUS, Pa3BUTHUA BHYTpeHHeI\/’I MMOo3nruu JIMYHOCTHU, IMAaTPpUOTHU3MaA,
YBa)XEHMsI K 3aKOHY U IPaBOMOPSAKY, YEJTOBEKY TpyJa U CTapIIeMy IOKOJIEHHIO, B3aMMHOIO
yBaKeHMs, OEpeKHOr0  OTHOIIEHHWS K  KyJbTYpHOMY  HAcleIUI0 U TpaJulusM
MHOTOHAIIMOHAILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJe U OKPYKarOLIEH cpeie.

JIndHOCTHBIE Pe3yIbTaThl OCBOCHHUS y4eOHOro npeaMera «buosorus» A0IKHBI OTpaKkaTh
TOTOBHOCTH M CITIOCOOHOCTH OOYYarONIUXCsl PyKOBOACTBOBATHCA C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSM POCCHICKOro  0OIlecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONbITa JESTEIbHOCTH B IPOLIECCE peaanu3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCHUTAHMA:

cOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3MIMU OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MIpaB M OO0S3aHHOCTEW, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH JESITETLHOCTH MIPHU CO3/IaHUU YUeOHBIX IPOCKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENeNsITh COOCTBEHHYIO IMO3UIIMI0O TI0 OTHOIICHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHME YUYUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOIMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMU YOSXKIECHUSAMHU, KYAbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX,
MO3HABATENbHBIX M HUCCIENOBATENbCKUX 33Ja4, YBAXKUTEIBHOTO OTHOIIEHHS K MHEHHIO
OTITIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTApHOMN M BOJOHTEPCKON NESTENbHOCTH;

2) NIaTPHOTHYECKOTO BOCIINTAHUSI:



c(OPMHUPOBAHHOCTh POCCUIMCKON TPAKIAHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIECHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEAUI0 U MAMSATHUKAM IPUPOIBI,
JTOCTHXKeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKHAX YYEHBIX B CTAHOBIICHHE U DPa3BUTHUE
OMOJIOTHY, TOHUMAHWSI 3HAUCHUsI OMOJIOTHH B IIO3HAHWW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uneiHass yOeXJACHHOCTh, TOTOBHOCTh K CIyKeHHIO W 3ammre (OredecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOUIEHHME K CBOMM pOJUTENSM, CO3/IaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUSA IIEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPATUIUSIMH HAPOJOB
Poccun;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIMIECTBEHHBIX OTHOIIICHHUI;

TMOHMMAaHHE YMOIMOHAIBHOTO BO3JACHCTBUS )KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBISITH
KayecTBa TBOPYECKOU JIMUHOCTH;

5) puznyeckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYPbl  310POBbS H
AMOLMOHAJIBHOTO (JIaroNnoJIy4us:

MMOHMMAaHKE W pean3alus 3J0pOBOTo U O6e30macHoro oOpa3a Ku3HU (37I0POBOE MUTAHHE,
coOroiecHre TUTMEeHUYECKUX MPaBWJI U HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTH MpPaBWJI WHIUBUIYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJIs,
HApPKOTHUKOB, KYPEHHS);

6) TpPy/10BOr0 BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K  AQKTUBHOM  JESATENbHOCTH  TEXHOJIOTMUECKOW U COLHMaIbHOU
HAIMpPaBJIEHHOCTH, CHOCOOHOCTh MHMIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIBHO BBITIOJHSTH
TaKyIo JesITeIbHOCTD;

MHTEpEC K pa3au4HbIM cepam npodeccHOHANBHON NIESTEIBHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIH BBIOOpP Oynymiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOpa30BaHHUIO Ha MPOTSHKEHUU Bee
KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

9KOJIOTHYECKHU 11€TIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU HA 3emiie,
OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS AKOJIOTUYECKOW KYNBTYphI: MPUOOpPETEHHE OMbITa MIIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MOXHBIX TOCJEICTBUMN ISl OKPYKAIOIIEH CpeJibl;

OCO3HaHHE TTI00aJHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTeH UX pelIeHHUs;

CIOCOOHOCTH UCMOJIB30BaTh MPHOOPETaeMble TIPU U3YUCHUH OUOJIOTHH 3HAHUS U YMEHHUS
MIPU pEIIeHuH TPoOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOOIOJIB30BaHUEM (COOIIOIEHUE



IIpaBWJI NOBEAEHUS B IPUPOJE, HAIPABJICHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE ICHCTBUM, NMPUHOCAIIMX BpEl OKpYXKAloLeHd IPUPOSHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUITHBIE KOJOTUYECKUE TOCIEACTBHUS MPEIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue PA3BUTOrO SKOJOTMYECKOIO MBIIIJICHHS, SKOJIOTMYECKON KYyJIbTYphl, OIIBITA
JESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHMS PYKOBOJACTBOBATHCA HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOM HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HAayKM U OOLIECTBEHHOM IpPAKTUKH, OCHOBAHHOIO Ha JMAJIOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHWE  fA3BIKOBOM W  YHUTATEIbCKOM  KyJIbTYyphl Kak CpeAcTBa
B3aUMO/JICHCTBUS MEXTy JIOJAbMH U IMO3HAHUS MUPA;

MMOHMMaHHE CHEelU(PUKH OUOJIOTUM KaK HAayKH, OCO3HaHUs €€ poju B (OpPMUPOBAHUU
PaIMOHATIBLHOTO HAYYHOT'O MBIIIJIEHHS, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYKaroleM
MUpE Kak O €IMHCTBE MpHUPOJIblI, 4YeJOBEKa U O0O0IIecTBa, B TNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTU OMOJIOTHH ISl COBPEMEHHOM IMBHJIM3ALNUN: 00ecTIedeH ust
HOBOT'O YPOBHSI Pa3BUTHUSL MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOaemMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOJa U3 INI0OATBHBIX
HKOJIOTMUECKUX NPo0sieM U o0ecrieueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATBHOMY
MCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJOTMYECKUX 3HAHUI B LENSIX MOBBIILIEHUs 00men
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAIBHON
IPaMOTHOCTH OOydJaromuxcs, GopMUpyeMOn pu U3yYEHUN OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHMS, HCIOJIb3yEMbIX B E€CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMble 3HAHUS [UIsl aHalIW3a W OOBSICHEHUsS SIBICHUI
OKPY)KAIOILIEr0 MHUPa M MPOUCXOASIIMX B HEM HM3MEHEHUH, yMEHHUE JenaTh OOOCHOBAHHBIC
3aKJIIOUYEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 TMOJYyYSHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JJIS PeIlleHUs
po0JieM B pealibHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHHE I[EHHOCTU HAYYHOU JESATENIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CcamMo00Opa3oBaHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN IO OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METAINIPEAMETHBIE PE3YJIbTATDI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS yueOHOro mnpeamMera «buosjorusy BKIOYAIOT:
3HaYUMble Ui (OPMHPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpeMeTHbIE) 0OILIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu UKy MEeTO0B MO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, SHEPTHUS,
SIBJICHUE, MPOIECC, CHCTeMa, HAay4dHBIM (aKT, MPHUHIIMI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHusl, UCCIeJOBaHUe, HAOIIOJCHNE, W3MEpPEHHUE, SKCIIEPUMEHT U JPYTUX), YHUBEpPCaIbHBIC
yueOHbIe AelicTBUs (ITO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISTHBHBIC), 00ECIeUNBAOIINE
dbopMupoBaHre (QYHKIHOHAIBHONW TPAMOTHOCTH M COLIMATBHOW KOMIIETEHIIMU OOYydarouIuxcs,
CIOCOOHOCTh oOyyaromuxcs UCII0JIb30BAThH OCBOCHHBIE MEXIUCHIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpCalbHbIe y4eOHbIE JEHCTBUS B TO3HABATENHLHOU U
COIIMAIbHOM MPAKTHUKE.



MertanpeaMeTHble pe3ylbTaThl OCBOCHUSI MPOTPAaMMBI CPEJHEro o0Iero odpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU 1€HiCTBUAMM:

1) 6a30Bble JJOrHYeCKHe JeHCTBHSA:

CaMOCTOSATENILHO (HOPMYIHPOBATh M AKTyaIM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCII0JIb30BaTh IPU OCBOECHHWU 3HAHUN NPUEMBI JIOTMYECKOIO MBILIUIEHUS (aHAIW3a,
CUHTE3a, CpaBHEHUs, KilaccuuKaly, 0000ILEeHus), pPacKpblBaTh CMBICA OMOJIOIMYECKUX
MOHATUHN (BBIACTATH UX XapaKTePHbIE IPU3HAKH, YCTAHABIIUBATH CBS3H C IPYTUMU MOHSATUSIMH);

ONPENENATh LEeNN JEATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTHXKECHUS,
COOTHOCHUTb PE3YJIbTAThI AEATEILHOCTHU C MIOCTABICHHBIMU LIENISIMU;

WCTIOJIb30BaTh OHMOJIOTHYECKHE TMOHATUS IS OOBSICHEHUS (DaKTOB M SIBICHUW IKHBOUN
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE pACCYXKICHUSI (MHIYKTUBHBIC, EAYKTHBHBIE, IO aHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH W MPOTHMBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POpMyIHpoBaTh
BBIBO/IbI U 3aKJTIOUCHUS;

MIPUMEHSTh CXEMHO-MOJIENIbHBIE CPE/ICTBA Ul MPEACTABICHUS CYLIECTBEHHBIX CBSI3ed U
OTHOIIIEHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMU Pa3HOTO PO/Ia,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

paszpabaTeiBaTh IUIaH pemieHus MnpoOjemMbl ¢ Y4€TOM aHalM3a HMMEIOLIUXCS
MaTepHUaIbHBIX 1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OIIEHUBATh COOTBETCTBHE PE3YIbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B YCIOBUSX pPEATbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe MCCJIEA0BATEIbCKHE IeiiCTBHS:

BIIQJIETh HAaBbIKAMU Y4eOHO-HCCIIE0BATEIBCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMHU
paspeleHus npoodieM, CroCOOHOCThI0O U TOTOBHOCTHIO K CAMOCTOSITEILHOMY IOUCKY METOJ/IOB
pelIeHUs MPaKTUYECKHUX 3aj1ayd, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

WCIOJIb30BAaTh PA3JIMYHbIE BHUJABI JESATENHOCTH MO MOJYyYEHHIO HOBOTO 3HAHMS, €ro
MHTEpPIpETAINH, PEOoOPa30BaAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYyallUsIX, B TOM YHUCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MPOEKTOB;

(hopMHpOBaTh HAYYHBIH TUI MBIIIJICHUS, BIaETh HAYYHON TEPMUHOJIOTUEH, KIIOUEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33Jauld B 0Opa30BaTEIbHON AESATEIBHOCTU U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3aJady, BBIABUIATh
rUnoTe’y e€ pelieHUs, HaxXOIUTh apryMEHTHhI IS J0Ka3aTelbCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJNy4YEHHBbIE B XOJE pEHICHHs 3aJaud pe3yJbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh 1IEJICHANPABICHHBIN MOWCK MEPEeHOca CPEICTB U CIOCOOOB ACHCTBHS B
po(hecCHOHANBHYIO Cpeay;

yMeTb TEPEeHOCUTh 3HAHHUA B T[O3HABATEIbHYI0 U MPAKTUYECKYI0  00JacTu
KU3HEJEATEIBHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WUJEU, MpeAiaratb OpPUTHHAJbHBIE MOAXOMAbI U PEIICHHUs, CTABUTh
MpoOIeMbl U 3a/1a4H, IOMYCKAIOITUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:



OpPUEHTUPOBATLCS B PA3IMUYHBIX MCTOYHUKAX MH(MOpMANuU (TeKcTe y4eOHOTO mocodus,
Hay4HO-TIOMYJSIPHOM JIUTepaType, OMOJIOTHYECKUX CIIOBAPSAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B HHTepHeTe), aHAIW3UPOBATh HHQPOPMAIMIO Pa3IUYHBIX BUAOB U (HopMm
MPEACTABJICHUS, KPUTHUECKU OILICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTD;

(dbopMynTupoBaTh 3ampochl W MPUMEHSATh Pa3IUYHBIC METOJbI NPU TIOUCKE M OTOOpe
Ononorndeckoil HHPOpMaIUH, HeOOXOIUMMOM TSl BBITTOJTHEHUST yICOHBIX 33/1a4;

MPUOOpPETaTh OMBIT WCIOIH30BAHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOTO UCIIOJIH30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHMAIBHYIO (OpMYy TIpeICTaBICHHUS OHOJIOTHUSCKON
nHpopManuu (CXeMbl, TpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOe);

WCII0JIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEICTBA NpHU paboTe ¢ OMOJOTHYECKOU
nHpopManuel: MPUMEHITh XUMUYECKUE, (U3MUYCCKUEe U MATEMaTHYCCKHE 3HAKA U CHMBOJIBI,
dbopmynbl, a0OpeBUaTypy, HOMEHKIATypy, MHCIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISATHOCTH;

BIIQJIETh HAaBBIKAMHU pACMO3HABAHHUS W 3allUThl HMHPOpPMaNUU, HHPOPMAIMOHHOMN
0€30MaCHOCTH JIMYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) odmenme:

OCYIIIECTBJISITh KOMMYHHUKAIIUKA BO BCeX cdepax )KU3HH, aKTUBHO yJaCTBOBATh B JIUAJIOTE
WU JIUCKYCCUM TIO CYIIECTBY OOCY)XIaeMOil TeMbl (YMEHHE 3aJaBaTh BOTMPOCHI, BHICKA3bIBATh
CY)KJIEHUSI OTHOCHUTEJIbHO BBITIOJHEHUSI TIpeIjlaraéMoi 3a/ladd, YYUTHIBaTh HWHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUI JPYTUX YUYACTHUKOB JUAIIOTA WIIH TUCKYCCHUH);

pacro3HaBaTh HEBEpOAJbHBIC CpPEACTBA OOIICHMS, TMOHUMATh 3HAYEHUE COIHATBHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYAIlUN, YMETh CMSTYaTh KOHMIUKTHI U
BECTH MEPETOBOPHI;

BIIAJIETh Pa3JIMYHBIMH CllocOOaMU OOIEHUS U B3aUMOJCWUCTBHUS, TOHUMAaTh HaMepeHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECeTHUKY U B KOPPEKTHOM (popme
(hopMynupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MMOHUMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYAIbHONW pabOTHI MpU
pelieHny OHOJIOru4Yeckoi mpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIMIOBBIX
(dhopM B3aMMOJICHCTBYS MPU PELICHUH Y4eOHOU 3a/1auH;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUU C Y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WJIEHA KOJUIEKTUBA;

[IPUHUMATh LE€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUSA 10 €€ JNOCTMIKEHMIO: COCTAaBIIATH IUIAH JACUCTBHUM, PaCIpPElNEsATh POJU C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KA4e€CTBO CBOETO BKJIA/Ia U KaXJOr0 YUaCTHHKA KOMAaH/Ibl B OOIINIA pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

rpeaiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJEU C MO3ULIMKA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAUMMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATEIMYECKOE IIOBEJICHHE B PAa3JIMYHBIX CHUTYaLMX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIHATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU J1eHiCTBUAMM:

1) camoopranu3anms:

WCIOJIb30BaTh OHOJIOTUYECKHE 3HAHUS [UIsl BBIABICHUS MPOOIEM M HX pELICHUS B
KU3HEHHBIX U YUeOHBIX CUTYAIHsIX;

BBIOMPATH HA OCHOBE OMOJIOTMUECKUX 3HAHUI 1IeNIeBbIE U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSX U MOCTYNKaxX MO OTHOLICHHUIO K >KMBOM MPHUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXAIOIUX;



CaMOCTOSITEIIbHO OCYILECTBIISATh IMO3HABATEIBHYIO AEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3aJa4d B OOpa30BATEILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEIIBHO COCTABIIATD IUIAH PEUICHUS MPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUI;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO IMHPOKOW OSPYAUIIMH B Pa3HBIX
o0nacTsaX 3HAHWH, MOCTOSIHHO TOBBIIATh CBOW 0Opa30BATENbHBIM M KYJAbTYPHBIH YPOBEHB.
2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIJIETh HaBbIKAMHU MIO3HABATENIbHON pedIeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUI
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3Y/IbTaTOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI peQIIEeKCUN
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUIKEHUIO;

MPUHUMATh MOTHBBI W apryMEHThl OPYTHX IMPU aHAIHU3€ PEe3YNbTaTOB AEATEIbHOCTH;
3) npuHsTHE CEOsI U IPYTHX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OMINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

MHNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHBIe pe3ynabTaThl 0cBoeHUs nporpaMmbl COO mo 6nonoruu Ha 6a30BOM YPOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHHS, YMEHUS U
CrocoObI NEeNCTBUI o OCBOCHHIO, WHTEPIpETALINN
1 IpeoOpa30BaHUIO 3HAHUM, BUJIBI IEATEIILHOCTH 110 MOJYYEHHIO HOBOTO 3HAHMSI U IPUMEHEHHIO
3HAHUW B Pa3IMYHBIX YU4EOHBIX CUTYyallUsAX, a TaKKe B peaJbHBIX >KHU3HEHHBIX CHUTYalUsX,
CBS3aHHBIX ¢ Ouosorueil. B mporpamMe mnpeaMeTHble pe3yabTaThl MPEICTaBICHbI MO TroJam
00y4eHHS.

[IpeameTHpie  pe3yabTaThl  OCBOCHHS  ydyeOHoro mipeamera  «buosorus» ¢ 10
KJlacce JOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE W POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouonoruu, GyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKA JUIsl PEIICHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKPBIBATh COJIEp)KaHUE OMOJOTHYECKUX TEPMUHOB U MOHSITHIA: )KU3Hb, KIIETKA,
opranu3M, MeTtabonu3m (0OMEH BemlecTB M IpEBpallleHHe DJHEPruH), T'OMEOoCTas3
(camoperynsinusi), ypOBHEBash  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEIICHUE
(permpoyKiusi), HACJIEeACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHME H3Jarath OWOJIOTUYECKHE Teopuu (KIETOYHas, XPOMOCOMHAs, MYTAaIlMOHHAs,
LEHTpaJIbHas JOrMa MOJIEKyJIsipHOM Ouosnorun), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBuiioBa) u yueHUs (0 LEHTPAaxX MHOTOOOpa3us U MPOUCXOXKICHUS KyIbTYpHBIX pacTeHuid H.
. BaBunoBa), onpeaensTh TPAHHUIIBl UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHUE BIJIJIETh METOJaMHM HAy4YHOTO TMO3HaHUs B OMOJOTMM: HAOIIOAEHUE M ONHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIEHWH, OpraHmM3aulus W MpOBEACHUE OHOJIOTHYECKOro
OKCIEPUMEHTA, BBIJBM)KCHHE TUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEITUYMHAMH, OOBSICHEHHE TMOJNyYEHHBIX PE3YIbTaTOB, HCIOIH30BAHHBIX HAYYHBIX MOHSATHUH,
TEOPUI U 3aKOHOB, YMEHNUE J€JIaTh BBIBOJIbI HA OCHOBAHUM ITOJIyYE€HHBIX PE3YyJIbTATOB;



YMEHHE BBLAEIATH CYILIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
MPEBpAIlEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOKEHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHUE IPUMEHSTH [TOJIyYE€HHbIE 3HAHUS JJIs1 OOBSICHEHUS] OMOJIOTHYECKUX MPOLECCOB U
SIBIICHUH, /111 IPUHATHS IPAKTUUECKUX PELIEHUI B TIOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MaCHOCTH CBOETO 3[0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJICH, COONIONCHHUS HOPM
IPaMOTHOTO TMOBEACHUSI B OKpYKaWLIEeH HPUPOJHON cpene, NOHMMaHuE HeoOXOIUMOCTU
WCTIOJIb30BAHMUS JIOCTHKCHUI COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTHH U PalMOHAIHLHOTO
IIPUPO/IOII0JIL30BAHUS;

YMEHHME pellaTh 3JeMEHTapHble TEHETHYECKHE 3a/Jadyd Ha MOHO- W JUTrHOpUIHOE
CKpEIllMBAaHUE, CLEIUIEHHOE HACJIEI0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUIHOTO CKPEIUBAHUS
JUIS TIpEe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MpaKTUYeCKue paboThl, COONI0IaTh MpaBuiIa MpH
paboTte ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIIEHMBATh M HHTEPIPETHPOBATH HMHPOPMAIUIO OMOJIOTMYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMK, Hay4YHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHMCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000IIas
OMOJIOTMYECKYI0 HMH(QOPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmerHbie  pe3ynpTaThl OCBOEHMsSI yueOHoro mpenmera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECTe U pOoJih OWOJIOTHH B CUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JJIsl PEIIeHUs )KMU3HEHHbBIX 3a/1a4;

YMEHHME pacKpbIBaTh COJEp)KaHUE OHOJOTUYECKMX TEPMHMHOB U TOHSTUN: BHI,
MOMyJsAMsi,  TeHO(OHA,  OBOJIONUS,  ABWXKYIHE  CUJIbl  ((akTOpbl)  SBOJIOLNH,
MIPUCTIOCOOIEHHOCTh OPraHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKUE (DAKTOPHI, IKOCHCTEMA,
MPOJYLUEHThl, KOHCYMEHTBI, pEAYLEHTbl, UEeNu MHUTAHUS, OKOJIOTMYECKas MUpaMHja,
ouoreorieHo3, buocdepa;

yMEHHME Wu3JiaraTh Ouojornyeckue Teopuu (dBosounonHass Teopus Y. [lapBuna,
CUHTETUYECKasi TEOpHUsS HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojipliieBoro cxoactsa K.
M. bapa, yepenoBaHus ri1aBHbIX HarpaBlieHUH W nytei sBomonun A. H. CeBeprioBa, yueHus: o
o6uoctepe B. 1. Bepnaackoro), onpenensTs rpaHULIbl UX TPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHHE BIIaJIeTh METOJaMH HAy4YHOTO MO3HAHMs B OMOJNOTHM: HAOMIOJEHUE U OMHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SBJICHUN, OpraHu3anmuss M TMPOBEACHHE OUOJIOTMYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PE3YJIbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX TMOHATHUH,
TEOPHUii U 32aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHS OHOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSALMM, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OLIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEUIECTB U MOTOKA SHEPTUHM B SKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATh MOJy4YeHHbIE 3HaHUS Ul OOBSICHEHUS! OMOJOTMYECKHX MTPOLIECCOB U
SIBIICHUH, 711 IPUHATUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C IENbI0 00eCTIeueHus



0€30MaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOMIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPYXKAaloIell NPUPOAHON cpene, MOHHMMAaHUE HEOOXOIUMOCTH
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Ouosioruu Ui paloHaIbHOIO
IIPUPOI0II0JIL30BAHUS;

YMEHME peuiaTh JIEMEHTapHbIE OMOJOIMYECKHUE 33Jayd, COCTABIIATH CXEMbl IEpeHOca
BEIIIECTB U SHEPTHHU B dKOCUCTEMaXx (IeTH MUTaHUs);

YMEHHE BBINOJIHATH Ja00pAaTOPHbIE U MpaKTUYECKHe padoThl, cOOM0aTh IIpaBwiia Mpu
pabote ¢ yueOHBIM U J1a00PaTOPHBIM 000PYI0BAHHUEM;

YMEHHME KPUTHYECKU OLICHMBAThb W HHTEPIPETUPOBATh MH(GOPMALMIO OHOJIOrMYECKOIO
COJIep’KaHus, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUSA W3 PA3JIMYHBIX MCTOUYHUKOB (CpEICTBa
MaccoBOM HMH(oOpMalnMy, HAyYHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
9KOJIOTMYECKHE MPOOIEMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHMs, 00001
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Ne KonunuectBo yacon ONeKTPOHHBIE
/i HasBanue paznenoB tem Bce-| Konrponbnbl|  IIpakTndeckue uppoBbIe
HpOrpaMMBI ro e paboTeI obpasoBareybHbIe
pa60T1>1 pecypcehl
1 | J)KuBsble cUCTEMBI H HX 1 bubmmoreka LJOK
OpraHu3aIus https://m.edsoo.ru/7f
41292
2 | XMMHYECKHIA COCTaB U 8 1 bubmmoreka LJOK
CTPOCHHE KIIETKU https://m.edsoo.ru/7f
41292
3 | dKuzHenearenbHOCTh KIETKH 6 bubmmoreka [IOK
https://m.edsoo.ru/7f
41c292
4 | Pa3sMHOXEHHE U S 1 bubmmorexa [JOK
HHMBHYaJIbHOE PA3BUTHE https://m.edsoo.ru/7f
OpraHNu3MOB 41c292
S | buonorus Kak Hayka 2 0.5 bubmuoreka IIOK
https://m.edsoo.ru/7f
41c292
6 | HacneacTBEHHOCTH U 8 15 bubmnuoreka [LJOK
HU3MEHYHMBOCTH OPraHU3MOB https://m.edsoo.ru/7f
41c292
7 | Cenexiyst OpraHu3MOB. 3 bubmnuoreka [LJOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f
41c292
8 | PesepBHOE Bpems 1 bubnuoreka [JOK
https://m.edsoo.ru/7f
41c292
OBILIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME
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11 KJIACC

Ne KousinuecTBo yacoB DJIeKTPOHHBIC
HazBanue paznenoB tem | Bee| Konrponsusie| JlabGopa- ITpaxTtu- uuppoBbIe
n/ IPOTrPaMMBbI -ro|  paboThI TOpHBIC 4eCKUe | 0Opa3oBaTElIbHBIC
H paboThl paboTsl pecypchl
OCHOBBI T€HETHKH. 12 1 1 bubnunoreka I[IOK
Cenexuus https://m.edsoo.ru/7f
41cc74
2| DBOJIONMOHHAS 9 1 1 bubnunoreka I[TOK
onoorus https://m.edsoo.ru/7f
41cc74
3| Bo3HukHOBeHUE U 9 0.5 bubGmoreka [JOK
pa3BUTHE )KU3HU Ha https://m.edsoo.ru/7f
Semie 41cc74
4| CooOmectBa u 4 bubnunoreka ITOK
9KOJIOTHICCKHE https://m.edsoo.ru/7f
CHUCTEMBI 41cc74
OBIEE KOJIMYECTBO 34 2 1.5 1
YACOB I10 ITPOTPAMME
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