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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEIECIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuin:
koHuentyanbabie nojoxenns GI'OC COO o B3auMo0OyCIOBICHHOCTH IIENCH, COIEpKaHUA,
pe3ynbTaToB OOyueHHUsi U TpeOOBAaHUU K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEeTIX M MPUHIHIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero obpaszoBanusi B Poccuiickoit @enepanyu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPUPOJBI M OOECIIEYCHHUU CYIIECTBOBAHUS UYEIOBEUYECKOTO
oOurectBa. CoriaacHO Ha3BaHHBIM MOJIOKEHHSIM, OIIPeIeJIeHbl OCHOBHbIE (DYHKIIUHU IPOTPAMMBI IO
OuoJsioruu u €€ CTpyKTypa.

[Iporpamma no O6uonoruu Ja€t mpeacTaBiIeHUE O 1eNAx, 00 oluieil cTpareruu 00y4deHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeACTBAMH YydeOHOro mnpenmera «buomorusy,
onpezenseT o0sg3aTeNIbHOE TMPEAMETHOE COJIEp)KaHUEe, €ro CTPYKTYpY, pacupeleseHue Io
paszienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4EHHUS y4yeOHOro marepuana c
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTUKA 00pa30BaTEIbHOIO IMpoIliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MPEIMETHBIM pe3ynbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIINXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnoruu (10-11 kmaccel, 0a30BbIii ypOBEHb) peain30BaH MPHUHIIUII
IPEEMCTBEHHOCTH B HW3YyYeHUH Ouonoruu, Onaromaps dYeMy B HEW NpocMaTpUBaeTCA
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHMUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHUS,
NPEJICTAaBICHU O 3J0pOBOM 00pa3e KU3HU U OEpeKHbIM OTHOLICHHEM K OKpYXKaroulei
npupoHoii cpene. [loaTomy Hapsay ¢ U3yuyeHUEM 001IEOMOIOTHYECKUX TEOPHI, @ TAK)KE 3HAHUHN
O CTPOEHHUM >KHMBBIX CHUCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX INPOTEKAIOUIMX B HHUX
IIPOIIECCOB B IIPOTpaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOb30BAHMIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KM3HM JJI pEILICHUs MNPHUKIAIHBIX 3a7ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUK  4YeJOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpese,
aHaliM3a BIMSHUS XO3SHUCTBEHHOHM JEATENBPHOCTH 4YEIIOBEKAa Ha COCTOSHHE MPHPOTHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOIo
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECTICUSHHSI YCIOBUHM Ui pEelIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOrMYecKoro o0pa3oBaHusi, KOTOpas Mpeanosaraer
dopmMupoBaHHE y O0YYarOIUXCsS CIOCOOHOCTH AJaNTUPOBAThC K M3MEHEHUSM JIHHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BakHOe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOYyYalOMIMXCS NMPEACTaBICHUN O HAy4YHOW KapTHHE MHUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHMS JJIS: TO3HAHUS 3aKOHOB >KMBOH IPHPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3omacHOTO oOpasza
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHWe OWONIOTHST HWMEET TaKXKe JUIS pEIIeHUs BOCIMUTATEIBHBIX U
pa3BUBAIOIIMX 33]a4 CpeHero oouiero ooOpa3oBaHus, coluann3auy odyyaromuxcs. M3ydenue
Omosornu odecneunBaeT ycaoBHs s (OpMUPOBaHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYpBl, CIIOCOOCTBYET HWHTETPaLUU
OMOJIOTUYECKUX 3HAHWH C TPENCTABICHUSIMH W3 JPYTrUX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble NOJ0KEHUS O MPEIHA3HAYCHUN Y4eOHOro IpeaMera
«buonorus» cocTaBUIM OCHOBY JUTSI OTIPEICTICHUS TIOJIX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €r0
CoJIepKaHus, IPEICTABICHHOTO B IPOTrpaMMe 10 OHOJIOTHH.

Ot60p conepxkanusi yueOHOTO npeamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
HO3ULUN KYJIBTYpOCOOOpPa3HOTO MOJAX0/a, B COOTBETCTBUU C KOTOPHIM O0YYarOIIUECs TOJKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KyJIbTYpHhl, ONpenestoe
a/ICKBaTHOE TIIOBEJCHUE YEJIOBEKa B OKpYKAaIOLIeW NPUPOAHOM cpene, BOCTpeOOBaHHbBIE B



MOBCETHEBHOM JKMU3HHU W MPAKTHYECKOU AesTebHOCTH. Oco00€ MECTO B ATOM CHUCTEMEe 3HAHUH
3aHMMAIOT DJJIEMEHTBHl COJEP)KAaHUS, KOTOpPHIE CIy’)KaT OCHOBOW st  (hOPMUPOBAHUS
MPEJCTABICHUH O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpPa M I[EHHOCTHBIX
OpPHUEHTAIHUIX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHHU3AIHMH OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuajga B MporpamMme Mo Ouosoruu
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWUN 00 OTIIMYUTEILHBIX OCOOSHHOCTSX
YKUBOM PUPOJIBL, O €€ yPOBHEBOM OpPraHU3alliy 1 SBOJIIOLMH. B COOTBETCTBUY C 3TUM B CTPYKTYype
ydaeOHoro npeamera «bruonorus» BbIACIECHBI CISAYIOINE COJEpKaTeNbHbIe JIUHUU: «buonorus
Kak Hayka. MeToJibl Hay4yHOTro no3HaHusmy, «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucrteMa U MHOrooOpa3ue OpraHu4ecKOro MUpPay, «IBOTIOIUS
YKUBOU MPUPOAB», « IKOCUCTEMBI U MPUCYLITUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHu3aluu >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUH HCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JIEHCTBUH B
OTHOIIEHUU OOBEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1au:

OCBOCHHUE 00YJAFOIIUMHUCS CHCTEMBI 3HAHUN O OMOJIOTUICCKUX TCOPHSIX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIaX, CIYXKaluX OCHOBOM ansi  (QopMUpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KAapTHHE MHUpa, O METOJaX HAy4yHOTO TMO3HAHUA,
CTPOCHUHM, MHOTOOOpa3MH U OCOOCHHOCTSX MKHBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHU3alllu,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYyYarOmMXCS IMO3HABATEIbHBIX, MHTEIUICKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O IMYTSAX Pa3BUTHUS B OMOJOTMH HAyYHBIX B3TJISAIOB,
U7eH U MOIX00B K U3YUYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJICHHE Y oOOydJaromuxcs oOmend KyJabTypbl, (QYHKIHMOHAIBHOM T'paMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLCHUBATH SIBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBAHUU 3HAHHWM U OMBITA, MMOJTYYECHHBIX MTPU U3YYCHUU OMOJIOTUH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHMYECKUX
3HAHUW B TMPAKTHYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KHUBOW MPHUPOJIBI,
HEO0OXOUMOCTH OEpeKHOTO OTHONIICHUS K Hel, COOMIOEHHS STHUECKUX HOPM MPHU MPOBEICHUN
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKON
KYJBTYpPHI, 17151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEeHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOMN XU3HU NJIS OICHKU
MOCNIEACTBUM CBOEH NEATENbHOCTH MO OTHOIIEHHIO K OKpYXarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 000CHOBaHUE U COONIOICHHE MepP MPO(PUITAKTUKH 3a00JI€BaHUN.

B cucreme cpennero oOmero obpazoBanus «buosorusy, nzydaemas Ha 6a30BOM ypOBHE,
SBIISIETCS O0S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIEC TIPEIMETHI.

Jlnst u3ydenust Ouonoruu Ha 6a30BOM YpOBHE CpPEIHEro 00IIero oopa3oBaHUs OTBOAUTCS
68 vacos: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMH HaykaMmu, (uiocoduell, 3THKON, 3cTeTukoil M mpaBoMm. Ponp Ouonoruu B
(opMHpOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaYK.

Mertonbl O3HAHUS )KUBOW MPUPOAbI (HAOIIOEHUE, SKCIIEPUMEHT, ONUCaHUE, U3MEPEHHUE,
KJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, . Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS KUBOW IPUPOABD».

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3Y4YEHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIHYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU TPUPOJBI.

CpoiictBa OmocucTeM M WX pazHooOpasue. YPOBHHM OpraHHM3alUU OHMOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIH,  MONYJALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH KHU3HU», «YPOBHU OpraHU3aIlMU KHUBOH
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE AIEMEHThI: MAKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbpHbIE BELIECTBA.

@yHKIMK BOJABl W MHUHEpaJbHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHHe 0€IKOB. AMUHOKUCIOTEI — MOHOMEpHI OenkoB. HezameHnumsie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUUHASI CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUN OETKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHE (EepMEHTa: aKTUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJlIn3aToOpPOB.

VYraeBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMOJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTioii03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-THAPOGDHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIIEBOIOB, OENKOB U JUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kilerounas Tteopus — mpuMep B3aUMOJECHCTBUA HAECH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHS KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.

Tumbl KJIETOK: JyKapHOTHYecKass M HpokapuoTuuyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kinetku. Kierounas crenka 6axtepuii. CTpoeHHe 3yKapHOTHUECKONW KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.



[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJTUKC, UX (PYHKIHU.
[Tnazmatuueckass memOpana, e€ cBoiictBa M ¢(yHkimu. lluromnmazma u e€ OpraHOWIBI
OnnomemOpannbie opranouibl kietku: DI1C, ammapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHIPUH, I1acTubl. [IporcxoxaeHrue MUTOXOHIPUM 1 m1acTua. Bust
wiactug. HememOpaHHble OpPraHoubl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp kieTku. CTpoeHue aapa: saepHas 000jJ0uKa, Kapuoruiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetni: A. JleBenryk, P. I'yk, T. llIBann, M. nelinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW MPUPOAEY,
«PacrnpeniesieHue XUMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHre 3yKapuoTUYECKON
KIeTkn», «CTpoeHue >KUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KieTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKW», «Y TIeBOAb», «JIMnuas».

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYAOBaHWE ISl MPOBEACHUS HAOIIOJCHHUH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTEpHaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHue CTpOeHUs KIETOK pPACTCHHH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMM3M. ACCUMWJIAIUS (TJIACTUYECKH OOMeH) U
JUCCUMUIIALINS (PHEpreTUYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipoliecca Merabonausma. Poinb
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunber oOMena BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbiii. Pons pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (Ha3el (orocunTeza. Peakiuu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ui KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUH.

XemocuHTe3. XeMOCHHTE3Upylolue OakTepuu. 3HaYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B  KieTke. PaciieruieHume  BEIIECTB, BbIEICHHE U
aKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTarlbl s3Heprernyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHresza. leHernyeckas uHpopmamms u JHK. Peanuzanus
reHeTUYecKoil MH@popMaluu B KieTke. ['eHeTnueckuid Koj U ero cBoMcTBa. TpaHCKpUMIIMS —
matpuunblii cunte3 PHK. Tpaucnsnus — 6uocunres 6enka. Dtanbl TpaHcasiuuu. KonupoBanue
aMUHOKHUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChl. McTopust oTkpbiTus BupycoB (. . IBaHOBCKuiA).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHOro LuKJa BUpYycoB. bakrepuodaru. bone3snu pacrenui,
KMUBOTHBIX M U€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo30ynutens CIIM/la. OOGparHasi TpaHCKpUNIMs, peBepraza M uHTerpasa. llpodumakTika
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpaumuu:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunel  nuTanus», «Metabomusm»,  «MUTOXOHAPHUIY,
«DHepreTrueckuii 0oMeny», «Xmnoporacty, «Dotocunte3», «Ctpoenue JJHK», «CtpoeHue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenmka», «l'eHetmyeckuii kKoma», «Bupych»,



«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukanmsa JJHK».

O6GopynoBanue: moaenu-anmmukanuu «Yasoenue IHK u tpanckpunmus», «buocunTte3
oenka», «CTpoeHue KIeTkn», Mojens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1muKiI, WM KU3HEHHBIH IMKJI KieTkd. Mutepdaza m mutos. Ilpomeccsr,
nporekatomuye B uHTepdase. Permukanms — peaknus marpudroro cuHreza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapuOTHUIl. J[UTUTIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne knerku —Muto3. Craguu muto3a. [Ipoueccel, mporucxoasuiue Ha pa3HbIX CTaIuAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi ruesb KIETKH — allonTo3.

@DopMBI pa3MHOKEHHUS OPTraHU3MOB: OeCIIooe U 1mojioBoe. Buapl 6ecronoro pa3sMHOKEHUS:
JIeJICHUEe HaJiBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHOxeHue. IckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJICKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONIOrO.

Meiios. Craguu meiosza. [Iporeccsl, mpoucxozsiue Ha craausx meios3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpouecc 00pa3oBaHUs MOJIOBBIX KIETOK Yy *KUBOTHBIX. [10sI0BBIE XKene3bl:
CEMEHHHUKHU M sSMuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CHepMaTo30u,
SUIEKIIETKa) — clepMaroreHe3 W oBoreHed. (OCOOCHHOCTH CTPOCHHS SIMLICKICTOK |
crepmaTo3onaoB. Omioaorsopenue. Ilaprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO PA3BUTHUS Y MMO3BOHOYHBIX JKHBOTHBIX: JPOOJIEHWE, TacTpyJIsALus,
opra"oreses. ITocramOpruonanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOIO PA3BUTHSL: IPSIMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazsurue pacteHuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaIUU
pa3BUTHA.

JleMoHCTpanum:

Tabmuup! U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/BOMHOE OMIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepHii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue XpomMocoMmbl», «KieTouHslii nukiy», «Permukanus
JHK», «Muto3», «Meio3», «IIpsMoe u Henpsimoe pa3BUTHE, «] 'aMeTOreHe3 y MIIEKOIUTAIOLINX
U 4enoBekay, «OCHOBHBIE CTaJAMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenapatsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«SlitiexneTka MiIeKonuTaromero», «Kapuokuses B KJeTkax KOpelka J1yKa», MarHUTHast MOJAEIb-
anmuukanus «Jlenenue knetku», moaens JIHK, monens merada3sHolt XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas pabdota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS TOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. VMcropuss pa3BuTus reHeTHMKH. Ponab 1uTOIOTMM |
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKi1ag pocCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
reHeTuKu. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE OHATHUS. [ eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTUM  HAcCJeAOBaHUS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe CKpeluBaHue. 3aKoH eIMHO00pa3usi TMOPHUIOB EPBOTO MoKoJieHus. [IpaBuiio
JTOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.



JurubpunHoe  CckpeuiyBaHuWe. 3aKOH  HE3aBHCHUMOIO  HACJIEJOBAHUS  NPU3HAKOB.
[luToreHeTHYECKUEe OCHOBBI JUTHOPUIHOTO CKpEUIMBAaHUSA. AHATU3UPYIOIIEe CKpEUIMBaHUE.
Vcnonb30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS JUIsl ONPEIEICHNs TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJIEJOBaHMIO Ir'eHOB. Hapyimenue cuenneHus reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTuYeCcKre KapThl.

I'eneruka nona. XpoMOCOMHOE ONPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble OpraHusMmbl. HaciienoBaHue IpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUNMBOCTHU: HEHACIIEICTBEHHAs U HACJIeACTBEHHas. Posb cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKAa MOJU(PHUKALMOHHON H3MEHYHMBOCTH.
Bapuanvonsslii psa 1 BapuanuoHHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIe U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHnas, M reHOTUNHYECKas, N3MEHUMBOCTh. KOMOMHATUBHAs M3MEHUYUBOCTD.
Meiio3 u mOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTalnoHHas
u3MeH4MBOCTh. Kiaccugukamuss MyTanuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBbIe. YactoTra U
OPUYMHBI MyTauuid. MyTtareHHble GakTopbl. 3aKOH TOMOJIOIMYECKHX PSIIOB B HACIEICTBEHHOMN
n3menunBocty H. 1. BaBunosa.

BHesnepHas HaclIeICTBEHHOCTb U N3MEHYUBOCTbD.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bI T€HETHUKU 4YEJOBEKa:
IeHeaJOrnYecKuii, OJIM3HELOBbIN, LMTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISIpHO-
reHeTuyeckuil. COBpEMEHHOE OIpEJeleHUe TIEHOTUIIA: IIOJHOI€HOMHOE CEKBEHUPOBAHUE,
TFeHOTUIIMPOBaHUe, B ToM uucie ¢ nomomsio ITI[P-ananu3za. HacnenctBeHHsle 3a0oseBaHMs
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAclHeACTBEHHOM  IPeIpacloyiokKEHHOCTHIO,
XpoMocoMHble Oosne3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBL 370POBOTO 00pa3a XKHU3HH, TUATHOCTUKH, MPO(PUIAKTHKN U JICUSHUS] TEHETHYECKIX
Oone3Held. MeauKO-TeHeTUYeCKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUH YeI0oBeKa.

JleMoHCTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuup!l 1 cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 UTOT€HETHYECKas OCHOBaY,
«3aKOH pacIICIUIEHUs] M €ro IMTOICHETHYECKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPUIAHOIO CKPEIIMBAHUSY,
«Meio3», «B3aumonencTBue aluleIbHbIX TEHOBY, «I eHeTUYeCKre KapThl PACTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEI0BaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenoBeka U KHMBOTHBIX», «Buasl uzMeHunBocTH», «MoaupukamoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTallMOHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHue», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu Gopmbsl KpbUIbEB U OKpAacKU Tena), repdapuit
«I"opox moceBHOW».

JlaGopaTropHble U NpaKkTH4YecKne padoThi:

JlaGopatopHast pabota Ne 5. «/3ydyeHue pe3ysbTaTOB MOHOTMOPUAHOTO U JTUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopHast pabota Ne 6. «/3yueHne MOIUPHUKAIIMOHHONW U3MEHYHUBOCTH, TOCTPOEHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTauuid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUU U foMecTukanus. Yuenue H. U.
BaBunoBa 0 IeHTpax NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.



CoBpeMeHHbBIE METOBI CENEKIMU. MacCOBBIM M MHAWBUAYATbHBI OTOOPHI B CEJEKIIMU
pacTeHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIMBAHUE — HHOPUIMHT.
Yucrtas muaust. CKpenBanue YUCThIX JIMHUH. ['eTeposuc, nnu rudpuanas cuia. Hepoacteennoe
ckpemBanue — ayTOpunuar. OtmanéHHas ruOpuamzanus u e€ ycnexu. VCKycCTBEHHBIN
MyTareHe3 M IOJIy4YeHUE IOJUIUIONAOB. JIOCTHMKEHUS CEeNeKUUH pACTEHUN, MXUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHosoruss Kak oOTpaciib INPOU3BOJACTBA. ['€HHAs WHXKEHepHus. ITalbl CO3JAHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranuszmoB. Kinerounas unxenepus. Kietounsle
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M OSTHYecKue mpodneme. MO —
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmuner U cxeMmbl: kKapra «L[eHTpBI MPOMCXOXKIEHUS W MHOTO00pa3us KyJbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemmka M. @. UWBanoBay, «llomumnonmusy», «OOBEKTHI
ouorexHonorun», «Kierounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: My KU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KyIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

Oxckypcusi «OCHOBHBIE METOJbI U JIOCTHKEHHUSI CEJIEKIIMM PACTEHWU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosroHOHHAS OHOJIOTHS.

ITpennocsuIKy BO3HUKHOBEHHUS dBOIIOLIMOHHON TEOPHH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.

CuzerenscrBa 3BoOLNN. [[aeoHTOIOrHYECKHE: TOCIIEN0BATENBHOCTD IIOSIBIIEHUS BUIOB
B IAJICOHTOJIOTUYECKOW JIETONMUCH, IepexoaHble (opMmbl. buoreorpaduueckue: cXOoACTBO U
paznuune ¢ayH 1 Gprop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3inuus SMOPHOHOB pPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HAcJEJACTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKyIIMe CHMJIBl  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas W3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymue cuibl (akTopbl) 3BOJIOLUMK BHIOB B MHpupoje. MyTallmoHHBIN Mpolecc U
KOMOMHATUBHAsI U3MEHYMBOCTb. [lonmy sIiOHHBIE BOJIHBI U Apeid renoB. M3omsamus u Murpanus.

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3Boiouud. DOPMBI €CTECTBEHHOI'O
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yabTaT 3Bosonud. [IpuMeps! npucrnocobneHnit
y OpraHu3MoB. ApoMop(h03bl U UIMOATATITAIHH.

Bun u BunooGpasoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Makpossomonus. @opMel 3BoIOLMK: (DUIETHYECKas, TUBEPreHTHasi, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONMN.

[IpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanu3anus. AganTuBHas pajananus.



JdemMoHcTpauuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHUYECKOTo MUpa Ha 3emMiiey, «3apoAbIIIN TO3BOHOYHBIX
AKHUBOTHBIX», «ApXxeontepukcy», «Popmbl 60pbOBI 3a cylecTBOBaHUE», «EcTecTBeHHBIN 0TOOP»,
«MHoroo0Opa3ue COpTOB pacTeHHil», «MHOroo0Opasue MopoJ KHUBOTHBIX», «[lomymsiuuny,
«MyTanuoHHasi U3MEHUYUBOCTbY, «ApoMopdo3bl», «Manoanantauuny», «O0mas nereHepanus»,
«IBmwxymue cuibl sBosronny, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsuna», «bopnda
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BUI000pA30BAHUE).

O06opynoBaHMe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op II0OA0B U
ceMstH, KoJuteKuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs Moeb «CTpOEHHE FOJIOBHOTO MO3Ta II03BOHOUYHBIX).

Buoreorpaduyeckas kapra wmwupa, KOWIeKIus «QDPOpPMBI COXPAHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHUi», Moaenb ammmkanusa «llepekpéct XxpomMocom», BIIaKHBIE Iperaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYIIKM», MUKporpenapar «/lpozodumnay (HOpMa,
MyTalu (POPMBbI KPbLIbEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuass pabora Ne 2. «OmnmcaHue TPUCIIOCOOJIGHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KHU3HU Ha 3emuie.

JloHay4HBIE IIPENCTABICHUs O 3apOXKACHUHU KU3HU. HaydHble rumores3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHCIepMus. XUMUYecKas 3BOMIOLUS. AOUMOTEHHBIM CUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MIOATBEPKACHUE XUMUUECKON
sBostony. HavanpHele sTansl 6uonorndeckoit spotonuu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYP M BO3HHMKHOBEHHME INPOTOKJIETKH. llepBble KIIETKM M HX 3BOJIIOLUA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMie 1o 3pam U nepuoaam. Karapxei. Apxelickas 1 IpoTepo30icKas
apsl. [Taneo3oiickast 3pa u €€ nepuosl: KeMOPUICKUH, OPIOBUKCKUM, CUITYPUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iicKkas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo30iicKas 3pa U €€ NepHobl: AJIEOr€HOBBIN, HEOT€HOBBIN, AHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M IeojIoTMYecKuX IporeccoB. OCHOBHBIE 3Tambl HBOJIIOLNN
PacTUTENBLHOTO M )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHU 1 )KUBOTHBIX. [losiBIIeHHE, paciBeT
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)keHUe 3BOJOLNU. OCHOBHBIE CHCTEMATHYECKHE
TpyHIbl OPTaHU3MOB.

OBoironuMsl 4eloBeKa. AHTpONOJNOrMs Kak Hayka. Pa3BuUTHe TIpeACTaBIEHUN O
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponorene3a. CXoICcTBa M pa3andMs 4eJIoBEeKa
Y )KMBOTHBIX. CHCTEMATUUYECKOE MTOJI0KEHHNE YEIIOBEKA.

JBuwxymue cuibl  (paxTopel) aHTpomoreHesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJICHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peusb.

OcHOBHBIE CTaguU M BETBU DBOJIIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UeNOoBEK yMeEbl,
Yenosek npsMoxonamuid, YenoBek Heanaepranbckui, Yenoek pasymeblid. Haxonakm
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAs), MOHIOJoOWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MTPECTaBUTENEH YETIOBEUECKUX pac K YCIOBUSAM CYILECTBOBaHUS. EMMHCTBO
yesoBevyeckux pac. Kpurtuka pacusma.

JdemoHcTpaumuu:

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

Tabmune! 1 cxembl: «Bo3HukHOBeHNe CONHEYHOU CHCTeMbI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas kiuetka», <«OKuBoTHas kiueTtka», «lIpokapuornueckas KieTkay,



«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeJI0BEKa U YelOoBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOIMYECKHX HaXO0K
MPEJKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue uenoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
NUTEKaHTpONa, HeaHJepTalblia, KPOMaHbOHIIA), CICTIKH WM M300paKeHUs KaMEHHBIX OpyIui
MEepBOOBITHOTO 4YesIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpebdia), reoXpoHoJIorndeckas Tabiauia,
KoJuteK1usa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KMUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTaeckast padora Ne 1. «3y4eHre UCKOMAEMBIX OCTATKOB PACTCHUH U KUBOTHBIX B
KOJUTEKLIASAX .

OKcKypeusi «IBONIOLUS OPraHUYECKOro MHUpa Ha 3eMiie» (B €CTECTBEHHO-HAy4YHBIH WIN
KpaeBeIUECKUI MY3€Hl).

Tema 3. OpranusMsbl U OKpYyKaloas cpeaa.

Okojorusi Kak Hayka. 3ajauyd M pa3fenbl AIKOJOTHH. MeToAbl 3KOJOTHYECKHX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3IylIHas, IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Oxonorudeckue ¢akropel. Kiaccuduxamus skonornueckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkToOphpl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHns OpraHu3MoOB K IEHCTBUIO aOMOTHYECKHX (paKTOPOB. bHoTOrmyecKme puTMel.

buotnueckue  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3M. 3HaueHUe OUOTUYECKUX
B3aMMOJEHCTBUI JUIs CYIIECTBOBAHUSI OPIAaHU3MOB B IIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyisiiuu. OCHOBHBIE TMOKAa3aTeNH MOMYJSIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALIMU U €€ PeryJIsiusl.

JdemoHcTpaumuu:

[Toptpetsl: A. I'ymOonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupoausie 30Hb1 3eminy, «Cpenbl 0OOUTaHUST OPTAHU3MOBY,
«®Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy30pun-Tyenbkn», «llumepsie nenmu».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUSY.

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

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MONYISIIMNA Pa3HBIX BUJOB PACTEHUI.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBbI.

CoobmectBO  opranusmMoB —  OuoneHos.  CTpyKTypbl — OHOLlEeHO3a:  BHJOBa,
MPOCTPAHCTBEHHAs, Tpopuueckas (muuieBasi). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruveckre cucTeMbl (dkocuctemsbl). [loHsTHE 00 3KOCHCTeMe W OHOTeoIeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPrUU B IKocucTeMme. Tpoduueckue (MUIIEBHIE) YPOBHHU
skocucteMbl. [lumeBbie nenu u ceTd. OCHOBHBIE ITOKa3aTeldM 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHIbL: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPEryIsaLusl, pazButue. CyKieccus.

ITpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WU
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y POO3KOCHUCTEMBI. buosoruueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emIre.



VYuenue B. U. Bepraackoro o 6uocdepe. ['panuiipl, coctas u cTpykTypa ouochepst. XKupoe
BemecTBO M ero ¢Qynkuun. OcobenHoctd Ouochepbl Kak TIIOOAIBHOM 3KOCHCTEMBI.
JnnamMuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHWOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTE OMochepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe. ' modanpHbIe
9KOJIOTUYECKHE TIPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMopazHoo0Opasmsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
UCII0JIb30BaHue. JlocTrykeHus: OMOJIOrMH U OXpaHa MPUPOBIL.

JdemoHcTpaumMu:

[Toprpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB U CTpyKTypay, «lIpupoansie
coobmiectBay, «llemn mnuraHusy, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DQKOocUCTEMa IUPOKOJUCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOTO0 jiecay, «bruoleHo3 BogoéMay,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBHS Ha Mpupoay», «Baxueliue
UCTOYHUKU 3arps3HEHUsl BO3AyXa U IPYHTOBBIX BOJ», «I[louBa — BaxkHeMIIas cOCTaBisArOIIAs
ouocheprr»y, «Daktopsl nerpamamuu  nouBy», «llapHukoBeii  3ddekT», «DakTOpHI
PalMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mmas ctpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Omocheps», «KpyroBopor yriepoma B O6uocdepey,
«KpyroBopot a3ota B mpupoae».

Ob6opynoBanue: MOAETb-amIHKanus « TunmmaHble OHOIIEHO3bI», TepOapuii «PacTuTenbHbIe
cooOuiectBa», kosuekuuu «buonenos», «Bpenutenn BaxHEHIIMX CEIBCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUIEKIMH PACTEHHH W JKUBOTHBIX, NPHHAUICKANINE K PasHBIM
9KOJIOTHYECKUM IrpymnaM oaHoro Buaa, Kpacuas kuura Poccuiickoil @enepannu, n3o0paxeHus
OXPaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BHUOJIOTHH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUIA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CpeIHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHsA IpenMera «buosorus» BbIIEICHBI
CIIEAYIOIIHE COCTABJIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHUCKOM  Tpa)IaHCKOH
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIPENEICHHUIO,
HaJIMYMEe MOTHUBALMU K OOyYeHHUIO OHONOTWH, IIeJICHANpPaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUH JINYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTUA
OMOJIOrMUECKOT0 3HaHUSI, TOTOBHOCTb U CIIOCOOHOCTH 00YUaIoIUXCsl PYKOBOACTBOBAThCS B CBOCH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMHM, HPUCYIIMMU CHCTEME OMOJIOrMYECKOro
0o0pa3oBaHus, HAJIMYME 3KOJOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
JKU3HEHHBIC IJIaHbl.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMs Ipeamera «buosorus» AOCTHUTaroTCs B E€IUHCTBE
y4yeOHOI W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IIPUHATBIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMHU IOBEJIEHHS M CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUs M CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEUW IO3ULHMM JIMYHOCTH, NATPUOTHU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TpPyJda M CTApLIEMY IIOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KYyJIbTYpHOMY  HACIE€OUI0O U TpaJuLUsM
MHOTOHAallMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUpOAE U OKPYKAIOIIEH Cpele.

JIMuYHOCTHBIE PE3yNbTAThl OCBOEHUS YUeOHOTO mpenmMeTa «bronorus» MOKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATULMOHHBIM IIEHHOCTSAM pPOCCHHMCKOro  OOIlecCTBa,
paclIMpeHre >KM3HEHHOIO ONBbITa W OIbITA ACSITENIBHOCTH B IPOLECCE PEalM3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEW, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIBHOCTH NMPU CO3JaHUU YU€OHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYIO MO3MIMIO 110 OTHOLICHHWIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYyJbTYPHBIMUA EHHOCTSMHU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIENOBATEIbCKUX 3a/1ad, YBAXUTEIBHOIO OTHOIICHWS K MHEHMIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKaHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUICKOHN IPaXKAaHCKOM HICHTUYHOCTH, HATPUOTU3MA, YBKEHUS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonmMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY HACJICUIO M TAMATHUKAM IIPUPOJBI, JOCTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;



CIOCOOHOCTH OLICHUBATh BKJIAJ] POCCHMCKUX YUEHBIX B CTAHOBIICHUE U PAa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYEHUs OWOJOTMH B IO3HAHWU 3aKOHOB TIPUPOJIbI, B JKU3HU YEIOBEKa U
COBPEMEHHOTO O0IIECTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’)KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHUE AYXOBHBIX IIEHHOCTEH POCCHUICKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CITOCOOHOCTH OLICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH HAa
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHSATHS IEHHOCTEH CeMEHHOM )KM3HU B COOTBETCTBUU C TPAAUIIMAMU Hapo 0B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MMOHUMAaHHE AYMOITMOHAIBHOT'O BO3JACHCTBUS KUBOK IPUPOIBI U € IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauecTBa TBOPUYCCKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI  310POBbS U
IMOLUMOHAIBLHOTO 0JIArONoJIy4usi:

MOHUMaHWE W pealih3aius 3J10pOBOro u 0e30MacHoro 0bpasa >ku3HU (30pOBOE MUTAHUE,
COOJII0ICHHE TUTHEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIbIXA,
perymsipHass (QuU3HYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NMOHMMAaHUE IIEHHOCTH TIPaBWJ WHAMBHIYAIBHOTO ¥ KOJUICKTHBHOIO 0€30TMacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOJICHUS ATKOTOIISA,
HapKOTUKOB, KYPEHHUS);

6) Tpya10BOr0 BOCIMTAHUS:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JICSITEITLHOCTHA TEXHOJIOTHUECKOHN M COITMAIEHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATE TAKYIO IEATEIbHOCTH;

HWHTEpEC K pa3imyHbIM cepam mpodeccHoHATBHON ACSITeNFHOCTH, YMEHHE COBEPIIATh
OCO3HAaHHBII BEIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUHM BCel
KU3HH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMBITAa IUIAHUPOBAHUS
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIST OKPY)KAOIIEH CPeIbI;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIeM U yTel UX pelIeHus;

CIOCOOHOCTH UCIOJIB30BaTh MPUOOpPETacMble TIPU W3YYCHUH OWOJIOTHU 3HAHUS U YMEHUS
IpHU pelieHuu MpobeM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0IeHUE
MIPaBWJI TIOBEJICHUS B IMPHUPOJE, HANpPABICHHBIX HA COXPAHCHHWE PABHOBECHS B JKOCHUCTEMaXx,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPHSITHE JIEHCTBUH, NMPHUHOCSIINX BPEI OKPYKAIOMIEH MPHPOJHON Ccpee,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC YKOJIOTHMUECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAIMYUE PA3BUTOTO DKOJIOTUYECKOTO MBIILIIEHUS, JKOJOTHYECKOH KYJIbTYphI, OIbBITA
NEATeTLHOCTH  SKOJOTUYECKONW HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBAThCSI HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTUIO B
MPaKTUYECKON JEATETLHOCTH SKOJIOTHYECKOW HAMPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOIO Ha JHAJIOre KYyJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue creuu(uku OMONOTUM KaK HAyKd, OCO3HaHUs €€ poiau B (pOpMHUPOBaHUH
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/JaHUU LIEIOCTHOTO IPEACTABICHUs 00 OKpYKarolLeM
MHUpEe KaK O €IMHCTBE NPUPOABI, 4YeIOBEeKa U OOIIecTBa, B TO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JUISI COBPEMEHHOW LMBMIIM3AIMU: 00ECIICUeHUs
HOBOI'O YPOBHS pa3BUTHs MEIAMLIMHBI, CO3JJaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUWMH, CIIOCOOHBIX
pematb pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 III00AJBHBIX
9KOJIOTUYECKUX MPoOseM U oOecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHUX 3HAHMH B LIEJSIX HOBBIMICHUS 0O0Iei
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAIHHON
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoi npu U3y4eHuu OnoIoTuH;

IIOHUMAHUE CYIIHOCTH METOJOB ITO3HAHMS, MCIIOJIB3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIb30BaTh IOJydaeMble 3HAHHUS M aHalIW3a M OObBACHEHHs SBJICHUHN
OKpPYXKAoOIIero MUpa M HPOUCXOAIIMX B HEM H3MEHEHUH, yMEHUE JieraTb OOOCHOBAHHBIE
3aKJIIOYEHHsT HAa OCHOBE HAYYHbIX (AaKTOB M HMEIOUIMXCS JaHHBIX C LENbI0 IOJIYy4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKME 3HAHUS JJIs pEIICHUs
po0JIeM B PEATIbHBIX )KM3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE LICHHOCTH HAay4YHOH JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH NPOECKTHYIO U
HCCIIEN0BATENIBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENpPEphHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOTOTHS» BKIIOYAIOT:
3HAYMMbIE 11 (DOPMHUPOBAHHS MHUPOBO33PEHUST  OOYYAIOMIUXCS  MEXIUCIUTIINHAPHBIC
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuKy METOJIOB IMO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, WCCIIeIOBaHNEe, HAOIIOJCHUE, U3MEpPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEpCAIbHBIC
yueOHbIe JecTBUs (TTO3HABaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), 00ECIIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHOW TPAMOTHOCTH W CONMAIBLHON KOMIIETCHIIMH OOYJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpCAJIbHBbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3yJabTaThl OCBOCHHS MPOrpaMMBbl CPEJHEro oOero oopa3oBaHUS
JIOJKHBI OTpaXaTh:

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IEHiCTBUSIMH

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO (POpMYIMpOBaTh U aKTyaJU3UpOBaTh MpoblieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCITOJTH30BaTh IPH OCBOSHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJIEHHUS (aHAIN3a, CHHTE3a,
CpaBHEHHMsS, KIacCH(pUKAlUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHOJOTHYECKUX TOHSATUI
(BBLOENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSTUSIMH);

ONpEeNeNsATh LENu JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKECHUS,
COOTHOCHUTD PE3ybTaThl AEATEILHOCTHU C MOCTAaBICHHBIMU LENISIMU;



UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsi 0ObsACHEHUs (AKTOB M SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JJOTHUECKUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHbIE, IO AHAJIOTUH ), BBISABIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIIIOUCHUS;

MPUMEHSATh CXEMHO-MOJIETIbHBIE CPEJCTBA ISl MPEJCTABICHUSI CYIIECTBEHHBIX CBA3EH U
OTHONIICHUH B M3y4aeMbIX OMOJOTMYECKMX O0BEKTaX, a TakKe MPOTUBOPEUYHI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C yUETOM aHalIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YNIHTATOB LENSIM,
OIICHUBATh PUCKHU MOCIEACTBUH JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOrO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENFCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspeteHus mpo0seM, CrIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOUCKY METOJIOB
pelleHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB MO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHbIE BHUJIBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAlMK, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUsSX, B TOM YHUCIE IPH
CO3JJaHUU Y4EOHBIX U COI[UATBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA THI MBIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBbHON NEATEIBHOCTH U
JKU3HECHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apIYMEHTHI JIJIS JJOKA3aTebCTBA CBOMX YTBEPKIACHUH, 3a]1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH MOJIYYCHHBIC B XO/JI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUECKH OIIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIEJICHAINIPABICHHBIN MOUCK TMEpPEeHOoca CPEACTB U CIOCOOOB JEHCTBUS B
pOoECCHOHANIBHYIO CPENY;

yMETh TEepPEeHOCUTh 3HAaHUS B T[O3HABAaTENbHYI0O U  MPAKTUYECKYID  OO0IacTu
KU3HEACITEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJCH, MpearaTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIC PEIICHNUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TEKCTe yueOHOro mocolus,
HayYHO-TIOMYJISIPHOM JINTEpaType, OMOJIOTMYECKUX CIIOBAPSAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMAILMIO DPANIUYHBIX BUIOB U (GOpM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

dbopMynupoBaTh 3ampoCchl W TPUMEHATH pa3jMyHbIE METOABI TpPU TOHCKE M OTOOpe
Ouosornueckoi nHpopMaruu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

MpUOOpeTaTh OMBIT WCHOIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHMAIBHYIO (OpMYy TMPEACTaBICHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIONIb30BaTh HAYYHBIN $I3bIK B KauecTBE CpeACTBa Npu paboTe ¢ OHOIOTrHYeCKOn
uH(popMalel: MPUMEHITh XUMUYecKue, GU3NYeCKue M MaTeMaTH4eCKHe 3HAaKW U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS W 3alIUTHl  HHpOpMAIMH, WHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.



Osi1aieHHe YHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMHU A€ CTBHAMM:

1) o6menmne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUANIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY OOCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYKICHHMSI OTHOCUTEIIBHO BBINOJHEHMS NPEUIaracMod 3aJadd, Y4YUTHIBATb HWHTEPECHl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YUaCTHUKOB JUAJIOra WIH JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, MOHMUMATh 3HAUYEHHE COLMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTH U
BECTH I1EPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCHCTBHS, NOHMMATh HaMEpEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOIb30BAaHHEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1€ TeIbHOCTD:

NOHMMATh M MCHOJb30BaTh NPEUMYIIECTBA KOMAH/IHON M MHIAMBUAYAIbHON pabOThl NpU
peleHny OMOIOTnYecKol MpobiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOJEUCTBYS IPU pELIEHUH YueOHO! 3a/1auH;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHUBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIHMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBUN, PACIIPENENISATh POJIU C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXK/I0T0 YYacTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B Pa3JIMYHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpPoOJeM M HUX pelIeHus B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOIIEHWIO K >KMBOM IMPHUPOJE, CBOEMY 3JI0POBBIO M 370POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESITEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7a4ll B OOpa30BATEIHHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUS MPOOJIEMBbI ¢ YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

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

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOH 3PYIUIIMU B Pa3HBIX 00IACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIAJICTh HAaBBIKAMU I1O3HABATEIbHON pe(IEKCUU KaK OCO3HAHMsI COBEpIIAEMBIX NEHCTBUI
Y MBICIIUTENIBHBIX MIPOLECCOB, X PE3YJIbTATOB U OCHOBAHHM, NCIIOIb30BATh MIPUEMBI peduieKCun
JUISL OLIGHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:



MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHsie pe3ynbraThl ocBoeHUs: nporpaMMbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yuedHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CHocoOBl JICMCTBUH 10 OCBOCHHIO, HHTEpPIpETAllMM W NpeoOpa3oBaHUIO 3HAHHWMA, BHUIBI
JESATEIIbHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMUS M MPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTYAaIlUAX, & TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIC PE3yIbTaThl IPEJCTABICHBI 10 TOJaM 00yUYeHUSI.

[IpenmeTHbIe pe3yabTaThl 0OCBOCHUA YueOHOTO npenmeta «buonorus» ¢ 10 knacce n0omKHbBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacCKpHIBATh COJEpKaHHE OMOIOTMYECKHX TEPMHHOB M MOHSTHM: J)KU3Hb, KIETKA,
opranusM, MeTabon3M (0OMeH BEIlIeCTB U MpeBpalleHue SJHEPTUHN ), TOME0CTa3 (CaMOoperysuus),
YPOBHEBAas ~ OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEACHUE  (PENpOMYKIHS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHUE U3JaraTb OWOJOTHYECKHE TEOpUuH (KJIETOYHAs, XPOMOCOMHAs, MYTAaIlHOHHAs,
LEHTpajdbHas JorMa MOJEKyIspHoi Ouonoruu), 3akoHbel (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYpHBIX pacteHuit H. U.
BapunoBa), onpeaensTs TpaHUIbI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO TIO3HAHWS B OWOJIOTMH: HAOIIOJACHWE W ONHMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIICHHWM, OpraHM3alus W IPOBEACHHE OHOJIOrMYECKOro
OKCTIEPUMEHTA, BBIJABIDKEHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBIMU
BEJIMUYMHAMHU, OOBSICHEHHE TMOJMYyYEHHBIX pEe3yNbTaTOB, HCIONb30BAaHHBIX HAYUHBIX MOHSTHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJIYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNATh CYLIECTBEHHBIE MPHU3HAKH BHPYCOB, KJIETOK HMPOKApHUOT M IYKapHoOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHA BEUIECTB U
NPEBpalleHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIJIOJJOTBOPEHHSI, PA3MHOKEHHUS, HHIUBHIYaJIbHOTO Pa3BHTHUS
opraHusma (OHTOIeHe3);

yYMEHHUE TPUMEHSTH TOy4YeHHBIE 3HAHUS I OOBSCHEHUsT OMOJIOTHYECKUX IPOLECCOB U
SIBJICHUM, /ISl IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeUeHus
0€30IMTaCHOCTH CBOETO 37I0POBbS U 3/IOPOBBSl OKPYKAIOIIUX JIFOJEH, COONIONEHHsI HOPM
IPaMOTHOTO TOBEJEHUSI B OKpYXaoIlleil NpUpoIHON cpene, MOHMMaHUE HEO0OXOIMMOCTU
UCTIOJIB30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMONIOTUM M OMOTEXHOJIOTHH UIS PallMOHAIBLHOTO
IPUPOIONIOIB30BAHHUS;

YMEHHE pemaTh JJIeMEHTapHble TeHETHYECKHe 33aJadyl Ha MOHO- W JAUTHOPHIHOE
CKpeIMBaHKe, CLIETUICHHOE HaclieI0BaHHE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUTS TIpeJICKa3aHsI HAaClIeI0BAaHUS MPHU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMIOJHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, COOMIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OILIEHUBAaThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OHOIOTHYECKOTrO
CONIepKaHUsI, BKIIOYAONIYIO0 TICEBIOHAYYHBIE 3HAHHWSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), ITUYECKHE aCHEKThl COBPEMEHHBIX
UCCJIEJOBAaHUM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHbIE MHCHMEHHBIE W YCTHBIE COOOIIeHHS, 00001as
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



[IpeameTHBIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorusy» 6 11 knacce noKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MECTe W POJM OMOJIOTUM B CHUCTEME HAay4YHOI'O 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPAaMOTHOCTH YEJIOBEKa [T PEIICHUS KU3HEHHBIX 33/1a4;

YMEHHE PaCKPBIBATh COJIEPKaHUE OMOJIOTUYECKIX TEPMUHOB U MOHSITUIA: BUJI, TIOMYJIALINS,
reHO(OH], HBOJIOIMS, MABIKYIIME CHIbl ((aKTOpbl) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, OSKOJOTHYEeCKHe (HAKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyIIEHTHI, SN MUTaHHs, YKOJIOTHUYECKas MUpaMua, OMoreomneHnos, ouochepa;

yMEHHE Wu3IaraTb Ouonoruueckue Teopuu (dBomounoHHass Tteopuss Y. Jlapsuna,
CHUHTETUYECKAsl TEOPHS SBOJIIOLIUHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHil W myteil sBomonuu A. H. CeBepiioBa, y4eHus o
ounoctepe B. U. BepHauckoro), onpenensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJOTMU: HAOIIOJACHUE M OMHCAHUE
KUBBIX CHCTEM, TIIPOLIECCOB H SIBICHUH, OpraHW3alys W TPOBEJCHHE OHOIOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TMOJYYEHHBIX PE3ylIbTaTOB;

YMEHHE BbIIEIAThH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUJIOB,
MOMYJSIIIUKA, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTEOIEHO30B U JKOCHUCTEM,
OCOOEHHOCTH  IIPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEUIECTB U MIOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOIC€HHBIX U3MEHEHUH B
9KOCUCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEUIECTB M OHOT€OXMMHYECKHX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHSTH MOJYYCHHbIE 3HAHUA NI OOBSCHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecieueHus
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0pOBbSl OKPY)KAIOLIUX JIIOJIel, COONIIOJIEHUsI HOpM
rPaMOTHOIO TMOBEACHMUSI B OKpY)KAlOIIEeH MPUPOAHOM Cpele, MOHMMaHuE HEeO0OXOIUMOCTU
WCIIOJIb30BaHUs JIOCTHKEHU N COBPEMEHHOMU 6uosnorun TUISL paloHaIbHOIO
MPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMBbI IepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (L[eNH MUTaHus);

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPaKTUUYEeCKHe paboThl, cOOMIONATh MpaBWiia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHHE KPUTHUYECKH OILIEHUBAaThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHBIX HWCTOYHUKOB (CpelICTBa
MaccoBoM HWH(MOpMAILUK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh TioOaIbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001mas
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJbKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSTUMHBIN anmapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

IMPOI'PAMME

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
1
4 HKHSHEEATENEHOCTE KIETKH 0 https://m.edsoo.ru/7f41c292
PasMHOXEeHUE U MTHAMBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 1 15 bubmuorexa [JOK
OpTraHM3MOB ' https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 33 3 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnmoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [JOK
3emue ' https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK
3 OPrasH3Mbl  OKpYKAIOWAs Cpeia > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnmnorexa LIOK
P 1
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 110 33 9 95

INPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo 4acoB
Ne Konr Ilpak Nara DJIEeKTPOHHbIE
n/ Tema ypoka POk | THYEC ooy uudpoBbie
- Bcero = Hble KHe st o0pa3oBaTe/ibHbIE
pado  pabo pecypcbl
ThI ThI
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
06.09.2024 https://m.eds00.ru/863e632a
Mertoabl no3Hanus xuBoi puposl. [lpakTudeckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX METOJIOB MPU U3YUYEHUU 1 0.5 BH6J_IHOTeKa HOK
13.09.2024  https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyeckue CUCTEMBI, ITPOLIECCH U UX U3YUYECHHE 1 BH6J_IHOTeKa HOK
20.09.2024  https://m.eds00.ru/863e6564
4 XUMHYEeCKU# cocTaB KIETKU. Bosia u MUHEpaIbHbBIE COTH 1 BH6J_IHOTeKa HOK
27.09.2024  https://m.edsoo.ru/863e674e
bu6nmoreka [JOK
° beaku. Coctas u cTpoekme benkos . 04.10.2024  https://m.edsoo.ru/863e6b72
®epMeHTHI — OHoJOoTHYecKHe KaTanu3aTtopsl. JlabopaTopHasi
6 padora Ne 1 «M3yueHue kaTaIuTUYECKOW aKTUBHOCTH (DEPMEHTOB 1 0.5 BH6J,IH0TeKa HOK
11.10.2024  https://m.eds00.ru/863e6b72
(Ha mpuMepe aMHIIa3bl WK KaTajaas3bl)»
bu6nmoreka [JOK
! YTAeBOEL. JIHIHAEL . 18.10.2024  https://m.edsoo.ru/863e6870
bu6mmorexa [IOK
8 Hyxnentossie kucnorsl. AT® . 25.10.2024  https://m.edsoo.ru/863e6d5c
9 HcTopust m MeTobl n3ydeHus kieTku. Kiuetounas reopus 1 Eubmorexa LIOK
) 08.11.2024  https://m.edsoo.ru/863e6e88
10 Knetka kak 1ie1ocTHas )KruBasi cuctema 1 15.11.2024
CtpoeHue 3yKapuoTUYECKOM KIIETKH. .JvIaﬁopaTopHaﬂ pabora Ne 2 BuGmorexa LOK
«M3yueHne cTpOCHUS KIIETOK paCTEHUI, )KUBOTHBIX, TPUOOB U _
11 . 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIperapaTax u ux 22.11.2024

OITMCAHHEC»

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmoreka [IOK

12 OBMeH BEIECTB WM METABOMH3M 29.11.2024  https://m.eds00.ru/863e766¢
N bubmuoreka [JOK
13 doTtocuHTE3. XeMOCHHTE3. DHEPreTHUECKU 0OMeH 06.12.2024  https://m.edsoo.ru/863e7¢98
bubmuoreka [JOK
14 Kontpoabnast pagora Nel 13.12.2024  https://m.edso0.ru/863e7aae
s | Mt et o, Jerrme e, M Betaperoe o Bisorea 0K
P . A P ' 20.12.2024  https://m.edsoo.ru/863e7dc4
JyKa Ha TOTOBBIX MUKpOIIpernapaTax»
16 buocunres 6enka. Peakius MaTpUyHOTO CUHTE3a bubmnorexa LIOK
' 27.12.2024  https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
o Tpancss — duocunres benxa 10.01.2025  https://m.edsoo.ru/863e796e
18 Hexnetounsie (hopMbI )KU3HH — BUPYCHI brbmoreka [JOK
17.01.2025  https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB 24.01.2025 https://m.eds00.ru/863e81b6
T https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios 31.01.2025  https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KJIETOK. OTII0I0TBOPEHHE.
21 Jladoparopnasi padora Ne 4 «3yyeHue cTpoeHus MOJIOBBIX KIETOK 0.5 Eubmorexa IIOK
- ' 07.02.2025  https://m.edsoo.ru/863e81h6
Ha TOTOBBIX MHUKPOTIPEIIapaTax»»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK
' 14.02.2025  https://m.edsoo.ru/863e8436
23 KonTposbHoe TecTUpOBaHue bubmmorexa LIOK
21.02.2025  https://m.eds00.ru/863e86f2
T _
24 aoroweprocr HacneAoRarA MpiaKos, MonoruGpioe u6morera LIOK
P a p ' pHA 28.02.2025  https://m.edso0.ru/863e8878
CKpEIIMBAHHE
o5 Jlurubpuinoe ckpenBaHue. 3aKOH HE3aBUCUMOT'0 HAacJeI0OBaHUs bubnnorexka [JOK
IPU3HAKOB 07.03.2025  https://m.edsoo.ru/863e89a4
C . JIao o6ora Ne
26 5 «aynerne pesyTaTOR MOROTHGPAHOR 1 ANTHGPHAOT 05 BuGnoexa LIOK
ye pesy pH A PHL ' 14.03.2025  https://m.eds00.ru/863e8c60
CKpEIIMBaHUS Y Ip030(UIIBI HA TOTOBBIX MUKpPOIpENnapaTax»»
27 ['eneruka nosa. HacnenoBanue mpu3HaKoB, CLEIJICHHBIX C TOJIOM buGmorexa LIOK
] ’ 21.03.2025  https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e81b6
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W3menunBocTs. HenacnencrsenHas n3aMeHunBOCTh. JIaGopaTtopHas

. bubmuoreka [JOK
28 padora Ne 6. Mzyuenue Mmoau¢puKanmoHHON U3MEH1HBOCTH, 1 0.5 04.04.2025  https://m.edsoo.ru/863e8efe
MIOCTPOCHUE BAPHAIIMOHHOTO Psiia ¥ BAPUAIIMOHHOM KPUBOI
29 Hacnencreennas usmenunBocts. JlaboparopHas padora Ne 7. 1 05 bubnnoreka [HOK
«AHanu3 MyTanui y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEnapaTax» ' 11.04.2025  https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
30 T'eneritka uenoseka . 18.04.2025 @ https://m.edso0.ru/863e8d78
KountpoabHoe-0600menue no teme «HaciieacTBEeHHOCTb U
31 1
H3MEHYHBOCTH OPraHU3MOB» 25.04.2025
32 Cenexnus Kak HayKa U IpoIece 1 Eubmorexa ITOK
16.05.2025  https://m.edsoo.ru/863e9214
MeTob1 U JOCTUKEHUSI CENEKIIUU PACTEHUI U KUBOTHBIX Bubmzorexa LIOK
33 broTexHOIOTHS KaK 0Tpaciib MPOU3BOICTBA 1 23.05.2025 https://m.eds00.ru/863e9214
1 pacib 1p A T https.//m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB 11O MPOTPAMME 33 4



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

11 KIIACC

KoaunuecTBO 4acoB

B o DJIEeKTPOHHbIE
OHT pak
Ne Tema ypoxa porn | e Hara undgpoBbie
n/n Beero | Hble Kue U3YYEeHUS o0pa3oBaTe/ibHbIE
pabo pa6o pecypchl
ThbI ThbI
1 DBOJTIONHS U METOJIbI €€ U3yUCHUS 1 bubmoreka LJOK
05.09.2024  https://m.edsoo.ru/863ea20e
2 HcTopust pa3BUTHS MPEACTaBICHUH 00 BOIIONNN 1 bubmmorexa LJOK
12.09.2024  https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Muipossosmows . 19.09.2024  https://m.edso0.ru/863e9cle
[Tomymsimus Kak IeMEeHTapHAs SUHUIA BUIA U BOJIOIUH.
4 JlabopaTopHas padora Ne 1 «CpaBHeHue BUIOB 1O 1 0.5 Eubmorexa IIOK
y ' 26.09.2024  https://m.edso0.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
S) JIBmokymiye cuibl (3JeMeHTapHble (PaKTOPhI) IBOIIOLUN 1 bubmorexa LIOK
03.10.2024  https://m.edsoo.ru/863e9dad
. bu6mmoreka [IOK
6 Ecrectsenmiii o100p 1 ero hopmet . 10.10.2024 = https://m.edsoo.ru/863e9ed0
P :
;| Do et et ||| s B orea 0
HO00D | patop P 3 ' 17.10.2024  https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpTaHn3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay
8 Hampapnenust u myTu MaKpOdIBOIIOIMH 1 bubmorexa LOK
24.10.2024  https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1 07.11.2024
10 HcTopus xu3Hu Ha 3eMile U METOJBI €€ U3yUeHUs 1 14.11.2024
11 ['unoTe3sl MpOUCXOXKACHUA )KU3HUA HA 3eMIIe 1 Eubmorexa LIOK
21.11.2024  https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe *u3HM Ha 3eMIie 10 3paM U NepuoiaMm 1 bubmmorexa LIOK
28.11.2024  https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tallbl BOIOIUN PACTUTEIBLHOTO U KUBOTHOTO MUpA.
13 IpakTuyeckasi padora Ne 1 «/3yyeHne uckonaeMbIx OCTaTKOB 1 0.5 bubmorexa LIOK
. - ' 05.12.2024  https://m.edsoo.ru/863ea8hc
PacTeHM U KUBOTHBIX B KOJUJIEKLIHAX )



https://m.edsoo.ru/863ea20e
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bubmuorexa [JOK

14 (CoBpemenHas CHCTeMa OPraHHieckoro Mupa 12.12.2024  https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) Eubmorexa LIOK
19.12.2024  https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 Jlsmwicymme cutel (pakTopp) aHTpoMOreHesa 26.12.2024  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJMH YBOJIOIUH YEIIOBEKA 09.01.2025
18 UYenoBedeckue pachl ¥ MPUPOTHBIC TANTAIlUN YeTI0BEKa Eubmorexa IIOK
16.01.2025  https://m.edsoo0.ru/863eaea2
19 KonTposabHoe 0600menne no reMe «Bo3HNKHOBeHHE U
pa3BUTHE KM3HU HA 3emJie» 23.01.2025
20 DKOJI0rus Kak HayKa 30.01.2025
bubmuorexa [JOK
21 Cpenbl OOUTaHMS U YKOJIOTHYECKUE (aKTOPHI 06.02.2025  https://m.edsoo.ru/863eafec
Abuotnueckue (akropsl. JJabopaTopnas padora Ne 3.
29 «Mopdonoruyeckrne 0COOEHHOCTH PACTEHHM U3 Pa3HBIX MECT 05 bubnmnoreka [JOK
obutanusy. JJabopaTtopHasi padora Ne 4. «BnusiHue cBeTa Ha pocT ' 13.02.2025  https://m.edso0.ru/863eb10e
Y pa3BUTHE YEPEHKOB KOJIEYCa»
bu6nmoreka [JOK
23 broreckie gaxTope! 20.02.2025  https://m.edso0o.ru/863eb348
DKOJOTHYECKHE XapaKTepucTHKu nonynsiuuu. [IpakTudeckas
24 pabora JVVQ 2 «[ToacuéTt MIOTHOCTH MOMYJISAIMHN pa3HBIX BUIOB 0.5 97 02.2025
pacTeHHiD»
o bu6mmorexa [IOK
25 (Co00mecTBa OprasH3MOoB — GroNeHO3 06.03.2025  https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) bubmorexa LIOK
13.03.2025  https://m.edsoo.ru/863eb46a
97 OCHOBHBIE TIOKA3aTENN YIKOCUCTEMBI. DKOJIOTHIECKUE TUPAMU/IBI. bubnmoreka [JOK
CaoiictBa 3xocuctem. Cykueccust 20.03.2025  https://m.edsoo.ru/863eb5fa
28 IIpuponaHbIe 3KOCUCTEMBI 03.04.2025
29 AHTPONOT€HHBIE YIKOCUCTEMBI 10.04.2025



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanbHas s3xocucreMa 3eMiid. 3aKOHOMEPHOCTH 1 bubnuoreka [IOK
CyIIeCTBOBaHUS OMOChepbl 17.04.2025  https://m.edsoo.ru/863ebb5e
bubmuoreka [JOK
31 Kontpoanuast padora . 24.04.2025  https://m.edsoo.ru/863ebd16
30 YenosedecTBo B Onocdepe 3emiu. CocymecTBOBaHUE MPUPOIBI U 1
YeJI0BEUeCTBA 15.05.2025
bu6mmoreka [IOK
33 O60061IeHne Tembl «Co00IIeCTBa M IKOJIOTHIECKUE CHCTEMBD) 1 92.05.2025  https://m.edsoo.ru/863ebale
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 33 2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






