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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYI0 OCHOBY JUISL OIpEIeIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEYEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma mo 6uosoruu Ha€T MpeacTaBiIeHHe O LesuX, o0 olmiel cTparternu oOydeHus,
BOCIIUTAaHUS M PA3BUTHS OOYyYarOIUMXCA CpencTBaMH YydeOHOro mnpeamera «buomorus»,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, pachpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4EHHUs! y4yeOHOro marepuana c
y4€TOM MEXIIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 0Opa30BaTEIbHOIO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIXcs.

B mporpaMmMe 1o OuHONOTMM TaKXkKe YYUTHIBAIOTCS TpPeOOBaHUA K IJIAHUPYEMbIM

JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3ylibTaTaM oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHHON JIEATEIbHOCTH/y4eOHbIX NeUCTBUN 00YJarOIIUXCS 10
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.
B mnporpamme mno Ouomormm (10-11 xmaccel, 0a30BbIi YpOBEHb) peEANM30BaH IPUHIIMUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHMI, CBS3aHHBIX C (OPMHPOBAHHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOMIEOMOTIOTHYECKUX TEOPHUH, a TaKkKe
3HAHUU O CTPOEHHH >KHUBBIX CHCTEM Pa3HOTO PAaHTa U CYHTHOCTHU OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe MO OHOJIOTUM YIEeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUU B MOBCEHEBHOM JKU3HM JIJISl PEILICHUS MPUKIAIHBIX 3a/1a4, B TOM YHUCIE: MPOPUIAKTHKI
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCUJIEHHE BHUMAHMs K MPUKIAJAHOM HANpaBIE€HHOCTH Y4eOHOro
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH AMaNTHPOBATHCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpenHero oOmero oOpa3oBaHHMs 3aHMMaeT BakHOe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYyUalOIIMXCSl MPEACTaBICHUH O HaydyHOW KapTHHE MUDA,
pacmpsieT 1 0000IIaeT 3HaHUS O KUBOK MPUPOJE, €€ OTIMUNTENFHBIX PU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS JUIA: TMO3HAHUS 3aKOHOB KMBOM TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEGHHOCTHOT'O OTHOIICHHUS K KHBOM MPHUPOJIE U YETOBEKY.
Bonbioe 3HaueHWe OMOJOTHS MMEET TaKXKe JUIsl PEIICHHs] BOCIHMTATEIBHBIX M Pa3BUBAIOIINX
3a1a4 cpenHero oOmero obpa3oBaHus, coluanu3anuu oOyuaromuxcs. M3ydeHue Ouonoruu
oOecrieunBaeT ycJoBHA isi (OPMUPOBAHHUS WHTEIUICKTYaJbHBIX, KOMMYHHKAIIHOHHBIX H
UH(POPMALIMOHHBIX  HABBIKOB,  JCTETUYECKOH  KYJIbTYpbl, CHOCOOCTBYET  WHTErpaluu
OMOJIOTUYECKUX 3HAHWUHU C TPEICTABICHUSMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumMun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMeTa
«buonorus» cocTaBWIM OCHOBY UTSL OTIPENEICHUS TOAXOI0B K OTOOPY M CTPYKTYPHUPOBAHUIO
€ro co/iepKaHusl, PEICTaBICHHOTO B IIpOrpaMMe Mo OHOJIOTHH.



Ot60p conmepkanus ydeOHOro mpeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIUECcs TOJIKHBI
OCBOUTH 3HAHUS W YMCHWHS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTebHOCTH. Oco00e MECTO B 3TOM CUCTeME 3HAHUM
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
IPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJACp)KaHUS y4yeOHOro Marepuaja B MporpaMme MO OWOJIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSX
JKUBOU TPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType ydeOHoro npeamera «buomnorus» BblIEICHBI CIEAYIONUE COAEpKATEeIbHbIC JIMHUU:
«buonorus kak Hayka. MeTosbl HAy4HOro no3HaHus», «KieTka kak Onosornyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4ecKoro Mupay,
«IBOJIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH Y.

Llenp wu3ywyenust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJCHHE
00yJalOIUMHUCS 3HAHUAMHU O CTPYKTYPHO-()YHKIMOHAJIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI NCIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JCHCTBUIA B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTmxkenne uenu u3ydeHus ydeOHoro mnpeamera «buonorusi» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYAIOUIUMUCS CHCTEMbl 3HAaHHH O OWOJIIOTMYECKUX TEOPHUAX, YUCHMSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWIaX, CIyXKalluX OCHOBOH s (HhOpMUPOBAHHA
MPEJICTABICHUI O €CTeCTBEHHO-HAy4YHOH KapTUHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOEHUH, MHOT00Opa3sMu U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHu3alluy,
BBI/IAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OHMOJIOTHH;

dopMupoBaHue y OOy4yarOUIMXcs I103HABATENIbHbIX, WHTEUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMHM HAYYHBIX B3IJISJIOB,
UJIeH ¥ MOJIX0JI0B K U3YyYEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHSI OPTaHHU3alINU;

CTaHOBJIIEHHE Yy oOywaroumxcs oOmeil KyabTyphl, (YHKIIMOHAJIHLHOW TI'PAMOTHOCTH, Pa3BUTHUE
yMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPY)KAIOIIETO MUPA KUBOW MPUPOIBI HA OCHOBAaHUU
3HAHW U OTBITA, MOJYUYEHHBIX IPU U3YYEHUH OMOJIOTHH;

¢opMupoBaHue y oOOydalOUIUXCSl YMEHUN WJUIIOCTPUPOBATh 3HAUYE€HUE OMOJIOTHYECKHX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIHTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIOBEKOM KHBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOTO OTHOUIEHMSI K HEW, COOII0IEHUS] STUUECKUX HOPM MU MPOBEIECHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHWU JJI TOBBIIIEHHUS YPOBHSI 3KOJOTHYECKOU
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHWMM M YMEHUW B TIOBCEAHEBHOM J>KHU3HU JJIsi OIICHKHU
NOCJEICTBUM CBOEH JAEATENILHOCTU 10 OTHOIIEHUIO K OKpY)Karolled cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

B cucreme cpeanero oOmiero oOpa3oBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW oOnactu
«EcTecTBeHHO-HAYUYHBIE MIPEIMETHI.

st u3yuenus 6monorun Ha 0a30BOM ypOBHE CpeIHEro olIiero oopa3zoBaHusi OTBOJAUTCS 68
gyacoB: B 10 kmacce — 34 gaca (1 gac B Hezpeno), B 11 kimacce — 34 gaca (1 yac B HeZemo).



COJAEP/KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJOrHYeCKUX HayK.

MeTo/161 TO3HAHUS )KUBOW TIPUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, OTIMCAHNEe, U3MEPECHHE,
KJaccuukanus, MOJSITMPOBAHNUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdeMoHcTpanum:

Hoptpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IIPUPOBD.

JlaGoparopHble U NpaKkTHYecKue padoThbl:

[MpakTuueckas padora Ne 1. «lcnonp3oBaHuE pPa3NMYHBIX METONOB IPU HW3YYCHUU
OHOJIOTrUYECKIX 0OBEKTOB.

Tema 2. )KuBble cUCTEMbI M UX OPraHU3aIUA.

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHHus Owmonoruu. OTIMYHE >KUBBIX
CHCTEM OT HEOPraHUYECKOM MPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHU OpraHU3alMUd OHOCHUCTEM:
MOJICKYJISIPHBIA, ~ KJIETOYHBIM,  TKAHEBbI,  OPraHU3MEHHBIH,  MOMYJSALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hHEPHBIIA.

JdemoHcTpamum:

Tabnauiel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpraHMU3allMM >KUBON
OPUPOBD».

O6opynosanue: Moaens MoJekyibl JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVMMUYECKUH ~ COCTaB  KJIETKM.  XMMHMYECKHE  DJIEMEHTBI:  MaKpOIJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJIBI M MHUHEpAJIBHBIX BELIECTB B KieTke. llogaepkaHne 0CMOTHYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enkoB. AMUHOKHUCIIOTBI — MOHOMEpHI OesikoB. He3ameHumbie
U 3aMEHUMBbIE AMUHOKUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYphl O€TKOBOMH
MOJIeKyJbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAs M YETBEPTHUHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. bruonornyeckue GyHKIMM OEITKOB.

@depMmeHTHl — Ouonornyeckue karanuzatopbel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbel. OTinuuss  QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U J1€30KcHpubd03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIEBOOB.

Jiunuasl:  Tpurnuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorsl: JITHK n PHK. Hykineotnasl — MOHOMEpBI HYKIE€MHOBBIX KUCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u dynxinuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[urtonorusa — Hayka o kierke. Kietounas Teopus — NpuMep B3aUMOJCHCTBUS HIEH U
(dakTOB B HAYYHOM MO3HAHUH. MeTO bl U3yUEeHUSI KIETKH.



Krerka kak nenoctHas xuBasi cuctema. OOIIMe MpU3HAKK KIETOK: 3aMKHYTask Hapy>KHast
MeMOpana, mosnekyibl JIHK kak renernueckmii ammapar, cucTema CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHYecKas U IpokapuoTrhyeckas. OcoOEHHOCTH CTpPOEHUs
MpOKaproOTHUYECKON KiIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE DyKapHOTUUECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTormnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHouibl KJIETKH: MHUTOXOHJIpUH, IUIacTuibl. [lpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Bunel mnactun. HememOpanHble OpraHoUAbl KJIETKU: puOOCOMBI, KIICTOYHBINA EHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHusl.

SAnpo — peryasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.IT'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

[luarpammbl: «PacnipefienieHne XMMHYECKHUX 3JIEMEHTOB B HEXHMBOM  MIPHUPOAEY,
«PacnpeniesieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel u cxemsl: «llepuonuyeckas TabauIa XUMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOIB», «brnocunTe3 Oenkay, «CtpoeHue MoJekyisl Oenkay, «CtpoeHne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenune monekynsl AT®», «CTtpoeHune 3ykapuOTUYECKON
KieTkn», «CTpoeHue KUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KiIeTku», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKW», «Y TIeBOAbIY, «JIunuabm.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O00OpyAOBaHHWE IS TPOBEICHUS] HAOIIOACHUH,
U3MEPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

Jlaboparopuast pabota Ne 1. «M3ydeHHe KaTAIMUTHUYECKON aKTUBHOCTH (PepMEHTOB (HA
pUMepe aMHIIa3bl WK KaTanas3bl)y.

JlabopaTopHas pabota Ne 2. «l3ydyeHue CTpOeHHUS KIETOK DPACTCHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTh KJICTKH.

Ob6meHn BemiecTB, MM MeTabOIM3M. AccuMUIANMS  (TUlacTUYeCKUil oOMeH) u
TUCCUMUIIALINSA (PHEpreTuUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Ponb
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadon3Ma.

Tunbsr oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHblil. Poiabs ¢pepmenToB B 0OMeHe
BEIIIECTB U MIPEBPAIIICHUH YHEPTUU B KIIETKE.

@®orocunte3. CmetoBas u TemMHOBass (a3pl (orocunreza. Peakumu ¢doTocuHTEsa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a JIJIs KU3HH Ha 3emiie. BrnusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIue OakTepuu. 3HAYCHHE XEMOCHHTEe3a JJIsl KU3HHM Ha
3emuite.

DOHepreTudeckuii oOMeH B  KieTke. Pacmieruienne BemecTB, BBIACICHHE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTallbl dHepreTudeckoro oomena. [ nmukonu3. bpoxxenue u
ero Buabl. KucimoponHoe okucieHwe, WId KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopunupoBanne. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun wmatpuunoro cuHTe3a. ['enermueckas wundopmanusa u JIHK. Peammzamms
TeHeTUYEeCKON HH(popMaIu B KieTke. [ eHeTuuecKkuit Ko U ero cBoucTBa. TpaHCKPUMIUS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.



Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus Bupyco (/.
. BanoBckuit). OCoOCHHOCTH CTPOCHUS W >KU3HEHHOTO IMKJIa BHUPYCOB. baktepmodarm.
Bonesnu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMEBIC BHUpycamu. Bupyc nuMMyHOoaeduUIIMTa
yenoBeka (BUY) — Bo30oymutens CIIM]la. OOpaTHas TpaHCKpHUIIIHS, peBEpTa3a W HHTETpasa.
[TpodunakTrka pacnpocTpaHEHUS] BUPYCHBIX 3a00ICBAHHIA.

JdemoHcTpaumuu:

Hoptpetsr: H. K. Konsios, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Meraboauzm»,  «MUTOXOHIPHSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHkuoHupoBanue reHa», «Cunre3  Oenka», «l'eHetmueckuit  kom», «Bupyce,
«bakrepnodarn», «Crpoenune wu sku3HeHHBIH 1mka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-ammnkanun «Y asoenne JITHK u tpanckpumnusy, «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M HHAUBHAYAJbHOE PA3BUTHE OPraHNU3MOB.

Knerounblii nWKi, WM SKU3HEHHBIM MK Kietku. WHTepdasza m mmro3. Ilpomeccsl,
nporekaromue B untepdasze. Permumkanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIIOMIHBIMA W TamIOWIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Cragum mutosa. Ilpomeccsl, mpoucxonsdiiue Ha pasHbIX
CTagusIX MUTO3a. BHOJIOTHYeCcKUil CMBICI MUATO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@opMbI  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe U TMoJioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHue. MCKycCTBEHHOE KIIOHMPOBAaHUE OPraHHW3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TosioBOE pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIporeccel, mpoucxoasmme Ha craausx Meiosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — mporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JIOBBIE JKeTe3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTO30ul,
SNIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHUOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJIEHUE, TacTPYJISIIus,
opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (JIM4uMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpHI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zsutue pacrennii. OHTOreHe3 [[BETKOBOTO PACTEHMsI: CTPOCHHUE CEMEHU, CTaIuN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUST OPTAaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHUE pacTeHuil», «Jlenenune KieTku
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBINH UK,
«Permmukanus JJHK», «Murtos», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHnes y
MJIEKOMUTAIOIINX U YeNoBeKa», «OCHOBHBIE CTAIUN OHTOTEHE3a).

O60opynoBaHKe: MUKPOCKON, MHKporpenapaTrsl «CrnepMaTo30uabl MIIEKOMUTAIOLIET0,
«Siueknerka muekonuTarouero», «KapuokuHe3 B KIETKaXx KOpelIKka JyKa», MarHUTHas
Moaenb-anmukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpoMOCOMBL.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:




Jlaboparophas padora Ne 3. «HabOmoieHre MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MHKPOTpENapaTaxy.

JlaboparopHast pabora Ne4. «M3yueHHEe CTPOCHHS TIOJNOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. Haciie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcrtopus pa3BuUTHUS TE€HETUKU. Poip muUTONOrMU H
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUicKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
TeHETHKU. MeToIbl TEeHEeTUKH (THOPHIOJIOTUYECKUHM, HHUTOTEHETHYECKHA, MOJEKYISIPHO-
reHetuyeckuit). OCHOBHbIE T€HETHUYECKUE MOHATHUS. [ eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACIE[OBaHUs  IPU3HAKOB,  ycTaHOBJEHHble ['. MeHnnenem.
MonorubpuaHoe cKpenuBanue. 3aKOH eIUHO00pas3usi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JTOMUHUPOBaHMUS. 3aKOH pacuieIuieHusl npu3HakoB. ['mnore3a uwcrorel ramer. Ilonnoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelmMBaHHe. 3aKOH HE3aBUCUMOrO  HACJeIOBaHUS  MPU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEINMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp3oBaHne aHAIM3UPYIOIIETO CKPEIIMBAHMSL ITIS1 ONIPEICTICHHS T€HOTUIIa OCOOH.

CuemnnieHHoe HacinenoBaHue npusHakoB. Pabora T.Moprana 1o cCHemIEHHOMY
HacJe10BaHMIo reHoB. Hapylienue cuenyieHusi reHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUeCcKue KapThl.

I'eneTuka nmomna. XpoMOCOMHOE OINpEAEIeHHUE 1M0Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie OpraHu3Mbl. HacnemoBaHue TPHU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBocTh. Buabsl M3MEHUMBOCTU: HEHACJCACTBEHHAss M HacleACTBEHHas. Poub
Cpeapl B HEHACJIEICTBEHHON  HM3MEHYMBOCTH.  XapaKTepUCTHKAa  MOIU(MUKAIIMOHHOU
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapuanuoHHas KpuBas. Hopma peakuuu mnpusHaxa.
KonuuecTBeHHbIE M  KAaueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHONW U3MEHYUBOCTH.

Hacnencreennasi, wiy reHOTUNIHYECKas, ©3MEHYMBOCTh. KOMOMHATUBHAS N3MEHUYUBOCTb.
Meiio3 © MONOBOM mpolecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
NPUYHHBI MyTaluidi. MyTareHHbie (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHON
n3Menunsoctu H. . BaBuiosa.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpelesieHHe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUpPOBaHKUE, B TOM uyucie ¢ nomotbio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HM ¢  HACIEICTBEHHOM MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaTthueckue H TeHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[TpunIMIIBEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEIUIIMHCKOM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuiel 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHUE U €T0 IIUTOTCHEeTHYeCcKasi OCHOBAY,
«3aKOH pacHIeIUICHHSI M €ro I[UTOTEHEeTUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunbpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI JUTUOPUIHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMozaeiicTBre auIeNbHBIX TEHOBY, «[ eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,




«KapuoTunbl denoBeKa W IKUBOTHBIX», «BuIpl uW3MeHUHMBOCTHY, «MoIudpuKanuoHHas
U3MEHYNBOCTEY», «HacienoBanue pesyc-¢axrtopay, «l'eHeTuka rpymnn KpoBm», «MyTannoHHas
U3MEHYUBOCTDY.

OOopyznoBanue: MosieNU-anuInKauu  «MoHOruOpHIHOe CKpemuBanue», «HemomHoe
JOMUHUpOBaHUE», «JluruOpumHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON H
MHKporpernapaT «J[pozoduna» (Hopma, Mytaruu (GOpMBI KPBIIILEB U OKPACKH Tela), TepOoapuid
«I"'opox moceBHOW».

JlabGoparopHble U NpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO M JTUTHOPUIHOTO
CKpPEIIMBAHMA y APO30QHIIBI Ha TOTOBBIX MUKPOIIpEnapaTax».

JlaboparopHast pabota Ne 6. «M3yuerrne MOauPUKANMOHHONW U3MEHUYNBOCTH, IOCTPOCHHE
BapUAIMOHHOTO PsAZa ¥ BAPUAIIHOHHON KPUBOID.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30GMiIbl Ha TOTOBBIX
MHKpOIIperapaTax».

[IpakTuueckas padora Ne 2. «CocTaBiieHUE U aHAJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak Hayka M MPOLECC. 3apOXkKICHUE CENIEKIUU U JoMecTuKauus. Yuyenue H.
W. BaBmiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOrooOpasusi KyJIbTYpPHBIX pacTeHHiud. LleHTpsI
MIPOUCXO0KICHHS IOMAlIHUX )KUBOTHBIX. COpT, NOpPOIa, LITAMM.

CoBpeMeHHbIE METOJIbI CENEKIIMA. MacCOBBIA M MHIMBUIYAJIbHBIA OTOOPHI B CEICKIIUU
pacteHuii u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpOACTBEHHOE CKpEIIMBaHUE — UHOPUIMHT.
Uucras nuHusa. CkpenyBaHWEe YWCTBIX JIMHWHK. [eTepo3uc, wiM THOpUAHAS CHJIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTHMKEHHS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJCTBA. [ 'eHHas HWHXKEHEpUs. ITanbl CO3JAAHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHui. KiloHMpOBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dSTudeckue mnpobirempl. MO —
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabnuiel 1 cxembl: kKapTa «lIeHTpBI MPOMCXOXKACHUS U MHOTO00pasus KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuit», «OTmaanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UBanoBa», «llonmummounus», «OOBEKTHI
ouotexHonorun», «Kierounsie KynbTypel U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

OO6opyoBaHue: MyJISDKA TUIOZOB U KOPHEIUIONOB TUKHX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJICKIMM PACTeHUH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATEILHBIA y4acTOK, B TEIUIMUHOE
X035IUCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoaIOnHOHHAS OHOJIOTHA.
[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHHU. DBOJIOIMOHHAS TEOpUS U €€
MeCTO B OMOJIOTHU. BiinsiHIE YBOMIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.



CunerenbcTBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBIECHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETOIUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBo
u paznuuue GpayH u Gop MaTEepUKOB U OCTPOBOB.

DOMOpHOJIOrMYECKUe: CXOACTBA U pa3iIuuus 3MOPUOHOB Pa3HbIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTMUYHBIE, aHAJOTWYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHass teopusa Y. JlapeuHa. IIpennochiiku BO3HMKHOBEHHs JIapBUHU3MA.
JIBIKymme Cuibl  SBOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeONpeenéHHas HW3MEHYMBOCTb, OOprOa 3a CylIlecTBOBaHME,
€CTECTBEHHBIN 0TOODP).

Cunrernueckas Teopus sBoonnn (CTI) u €€ oCHOBHBIE TTOJIOKEHUS.

Muxkposontonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIOLUY.

JBrxyue cuibl ((akTopbl) SBOJIOLMU BUJOB B Ipupoje. MyTalMOHHBIM mpouece U
KOMOWHATHBHAsE HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLys.

EcrecTBeHHBII 0TOOp — HampaisIOmui (akTop HBoOIrONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yibTaT  dBoimouuu.  [Ipumepsl
npucnoco0IeHnit y opranu3MoB. ApoMop(o3bl U UAMOAANTALUH.

Bun u Bupgoo6paszoBanue. Kpurepuum Buaa. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Maxkpoasomtonus. @opmMbl 3BONIONUM: (pUiIeTHYECKas,, TUBEPreHTHasl, KOHBEPIeHTHas,
napaniensHas. HeoGpatumocTs 3BoOLMN.

[Ipoucxoxaenue  OT  HecHEIUAJIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanusanys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

[optpertsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkenb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBenHbIit  0TOOp», «MHOroobpasue copToB pacTeHuit», «MHoroodpasue Mopos
YKUBOTHBIX», «[Tonmynsauum, «MyTtannoHHas W3MEHUYUBOCTbY, «ApoMOp(O3bD»,
«Mnnoanantanmny», «OO0mas nereHepanusy, «JBwkymme cuibsl 3Bomoonuny, «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiecrBoBanue», «lIpucnocodieHHOCT
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O60opyoBaHKe: KOJUIEKIUSI HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKpacku, HabOp IJI0JI0B
U ceMsH, Kosekuus «l[Ipumepsl 3alUTHBIX MPHUCIIOCOOICHUH Y JKMBOTHBIX», MOJEIb
«OCHOBHBIE HaIpaBJIEHUs D3BOJIOLUN», O0BbEMHas Mojaenb «CTpOEHHE TOJIOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, Koyekuus «@DPopMbl COXPaHHOCTH HMCKOMAEMbIX
JKUBOTHBIX U pacTeHMi», Moaenb ammmukanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparhbl
«Pa3Butne Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapar «Jpozoduna» (HOpMa,
MyTalu (OPMBI KPBIIILEB U OKPACKHU TEJa).

JlabopaTropHble U NpaKkTUYecKue padoTbi:

JIaGoparophas padota Ne 1. «CpaBHeHue BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlabopatopHas pabota Ne?2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHu3Ma ©  e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.
HOHayLIHBIe MIpCACTAaBJICHUA O 3apPOXKIACHUUN KU3HU. HaquLIe TUITOTE3bI BOBHUKHOBCHU S
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas IBOJIONUS. AOMOTeHHBIH CHHTE3



OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJtonK. HavdanbHble 3Tanbl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHUE MPOTOKIETKHU. [IepBbIe KICTKH U UX
3BoItOLNsL. DOPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3pam U nepuojgam. Karapxeil. Apxelickag u
npotepo3oiickast 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30iickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJ€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMaTa M T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOMIOIUA. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  YeJIOBEKAa. AHTpPONOJIOTHs Kak Hayka. Pa3Butue mnpeacrtaBieHudl o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydueHus: antponorenes3a. CxoacTBa U pa3jinyus 4eloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuwxkymme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TPpYAad, MBILUICHUE,
peub.

OcCHOBHBIE CTaJMM U BETBH JBOJIIOIMU YEJIOBEKA: aBCTPAJIONMHUTEKH, YENOBEK YMEIbIii,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHbld. Haxonku
MCKOIIAaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh pacnpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BponeouiHas (eBpa3uiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOUJHAS  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSIM CYIIIECTBOBAHUSI.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuibl u cxembl: «Bo3HukHOBeHHEe CONTHEUHON CUCTEMBD», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl CUCTeMa OpPraHUYecKOro Mupay», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeNoBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIO0K
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeimme moan», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HeloBeuecKne pach».

ObopynoBanue: myisbku - «[IpoucxoxkaeHue yenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiua,
KoJuteKIUs «@OpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

[TpakTuueckast padora Ne 1. «3ydeHrne HCKOMAeMbIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUTCKITHSX ).

DKCKypcHsi «IBONIOLUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAayUYHbIH WU
KpaeBeIUECKU My3eil).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpejaa.

DKoJIOTMSl KaK Hayka. 3aJauyd W pa3lielbl JKOJOTMH. MEeTOoIbl 3KOJIOTMYEeCKUX
MCCIIEN0BAHNI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHWsI  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  I[TOYBEHHAs,
BHYTPHOPTaHU3MEHHAs.



Okonorndeckue (akropel. Knaccudukanus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleHCTBUE IKOJIIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGunornueckue  (aKTOpBl:  CBET, TEMIEparypa, BIAKHOCTh. DOTONEPHOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTHYECKUX (aKTOPOB. bruosornueckue puTMsl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUN: KOHKYPCHIIUS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpalnu3M. 3HaueHUE OMOTHYECKHX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHbIE IIOKA3aTENIN IOMYJISILIUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT, Murpauusd. JluHamuka
YHUCJIEHHOCTHU NOMYJIALMU U €€ perysiusl.

JdemoHcTpaumuu:

Hoptpetst: A. 'ymbonsar, K. @. Pynse, 3. I'ekkens.

Tabnuuel u cxemsl: kapta «[Ipupoansie 30Hb1 3eminy, «Cpeibl 0OUTaHUST OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOpy30pun-TyQenpkn», «lluiessie nenmny.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGoparopnas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHMH U3 Pa3HbIX
MECT OOUTAHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «[loacuér mi0THOCTH MOMYJISILIMI pa3HbIX BUJOB PACTCHUI».

Tema 4. Coo01ecTBa U IKOJI0rHYECKHE CHCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel — OHOLEHO3a:  BHJOBaf,
pOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Buasl-noMmuHanTel. CBsI3M B OHOIIEHO3E.

Okonorndyeckue cuctembl (3kocucteMsl). ITonsarue o6 skocucremMe U OHOreoleHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTbI, PEIYLICHTHI.
KpyroBopot BemecTB M HOTOK 3HEPrHM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKAa3aTeNM SKOCUCTEMBbI: OHOMacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJisLus, pazButue. Cykieccus.

[IpuponHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WIH
HIMPOKOJINCTBEHHOTO JIeca.

AHTpONOTeHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. YpOo3KkocucTeMsl. buonoruueckoe u
XO035CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (pakrop ycToluuBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6uocdepe. I'paHuilpl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH OMocdepbl Kak INI00ATBbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHnochepe.

KpyroBopotbl BemliecTB U OMOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIH.

UenoseuectBo B Ouochepe 3emun. AHTPOINOTEHHBbIE W3MEHEHUs B Ouocdepe.
['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHMe Npupoasl M 4denoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak
OocHOBa ycroiuuBoctH Ouocepsl. OCHOBA pPALMOHAIBHOTO YIPABICHUS HPUPOAHBIMU
pecypcaMu U UX UCIONb30BaHueE. JlOCTHKEeHNs OMOJIOTUU U OXpaHa MPUPOIbL.

JdemMoHcTpanum:

IMoptpetsr: A. JIx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabmuue! u cxemsl: «Ilumessle nenny», «buomeHos3: coctas u cTpykrypa», «lIpupoansie
coobmectBa», «lenu mnuranus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
«9KOCcHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jjeca», «buorneHos




BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxHeiimas
cocrasisitonias ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DaKTopbl
PalMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopot yriepoma B O6uochepe»,
«KpyroBopot a3ota B Ipupoae».

O06opyioBaHue: MOJEIb-ANTITHKAIHS «Tunuunsle OMOIICHO3bI», repoapwuii
«PacturenbHble  cooOmiecTBa»,  Koiulekuuu — «buonenos», «Bpenutenun — BaxkHEHIIMX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl U  KUBOTHBIX,
INPUHAAISXKAIINE K pa3HbIM 3KOJOIMUYECKUM IpynnaM oxHoro suja, Kpacnas kaura Poccuiickoit
Deneparun, N300paskeHusI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUS»




IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI 110 BUOJIOI'MHU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJaIMMUCS TIPOTpaMM CPeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX PE3yJIBTATOB OCBOCHMs NpeaMera «bruojorusy» BbIIEICHBI
CIIAYIOIINE  COCTABJISIONIME: OCO3HAHME OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHIO, CAMOCTOSATEIFHOCTH M CaMOOIPEACICHUIO,
HAJIMYMEe MOTHUBALMU K OOYyYeHHUIO OHOJOIrWH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOSXKIACHUI JINYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHYECKHUX TPAIUIMN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOy4aromuXcs pPYyKOBOACTBOBATHCA B
CBOCH  NEATENbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  yYCTAHOBKaMHM, TPUCYIIUMH  CHCTEME
OMONIOrMYEeCcKOT0 00pa30BaHMs, HAIMYHE HKOJIOTUYECKOrO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTbH LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS Ipeamera «buomorus» HOCTUTAIOTCS B €AMHCTBE
y4eOHOH M BOCHHTATEIbHOH JEATEIBHOCTH B COOTBETCTBUH C TPAJUIMOHHBIMH POCCUHCKHMHU
COLMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JTyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMU, TPUHSATHIMU B
o0IecTBe TpaBWJIaMU M HOPMaMM MOBEACHUS M CHOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHHSI ¥ CAMOPA3BUTHS, PAa3BUTUSI BHYTPEHHEH NO3MIWHU JIMYHOCTH, MATPHOTH3MA,
YBXCHUS K 3aKOHY M IPABOIMOPAAKY, YEIOBEKY TPyJa M CTapIIEMy ITOKOJECHHUIO, B3aHMHOTO
YBOKEHHS, OCEpEeKHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HACICOUI0 M TPaTUIHIM
MHOTOHAIIMOHAJIBLHOTO Hapoa Poccuiickoit @enepannu, npupoie U OKpyXKaroLen cpese.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS YUeOHOTO MpeaMeTa «bromorusy JoKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH O0YyYaroUIMXCsi pyKOBOJCTBOBATHCS c(HOPMHUPOBAHHON BHYTpPEHHEH
NO3WIMEH JMYHOCTH, CHCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTHBHBIX BHYTPEHHHX
yOSXKIACHUI, COOTBETCTBYIOUIMX TPAJULIMOHHBIM LEHHOCTSAM POCCHICKOT0  OOIIecTBa,
pacimmpeHue KU3HEHHOTO OIBITa M ONBITa JEATEIFHOCTH B IMPOILECCE Peaan3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh TPAXIAHCKOW TIO3UIMKM  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYIIMOHHBIX IIpaB U 065[3&HHOCTCI>1, YBAXCHHUEC 3aKOHA H
NPaBOTIOPSIIIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘IeCKOI\/’I ACATCIIBHOCTU ITPH CO3JaHUU y‘Ie6HBIX IMPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMIO3MIIMI0 TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUUTBIBATH B CBOUX I[el\/’ICTBI/ISIX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBHS JIFOJICH C pa3HBIMU YOCIKICHUSMHU, KYJIbTYPHBIMU IICHHOCTSMU M COLMAIbHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MMO3HABATCJIbHBIX MW HCCICAOBATCIBCKUX 3aJa4d, YBaXUTCIBHOTO OTHOWICHUA K MHCHHUIO
OTIIOHEHTOB MPH 00CYXJICHUU CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON JEATEIBHOCTH;



2) IaTPHOTHYECKOTO BOCTIUTAHHUS:

c(hOpPMHUPOBAHHOCTb POCCUMCKOMN TpakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonnHOM, roproctu 3a CBOM Kpail, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOSIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHWE K M[PUPOAHOMY HACIECOUI0 U IaMATHUKAM IIPUPOMBI,
nocTkeHusiM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OLEHMBATh BKJAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHE U pPa3BUTHE
OHMOJ0TUM, TOHUMAaHK 3HAU€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIEeCTBa;

uneiiHas  yOeXAEHHOCTh, TOTOBHOCTb K CiIyXeHHto u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUE TYXOBHBIX IIEHHOCTEH POCCUHCKOT0 HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO ITOBEACHHS,

CIIOCOOHOCTh OLICHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSICH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATHS [ICHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUHU C TPATULIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHHUI;

IIOHMMaHKHE YMOLMOHAIIBHOTO BO3/ICHCTBUS )KUBOM MPUPO/IBI U €€ IIECHHOCTH;

TFOTOBHOCTh K CaMOBBIPDa)KEHUIO B pa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) pu3nyeckoro  BocnHTaHUS, (OPMHPOBAHHS  KYJBTYPHl  3I0pPOBbS W
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:

MIOHMMaHME U peau3alys 3J0poBOro u 6e30nacHoro oopasa *HU3HH (3710pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATHI U OTAbIXA,
perynsipHas (u3Mueckass aKTUBHOCTh), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMaHWE LEHHOCTH MPaBUJ WHIUBHUIYaJIbHOIO M KOJJIEKTUBHOIO O€30IacHOro
MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 3/J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YNOTPEOICHHs aKOTroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K  aKTUBHOM  JCATENBHOCTH  TEXHOJOTHYECKOM W COIMAIBHOMN
HAPaBIEHHOCTH, CMOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO BBITIONHSTH
TaKyI0 JIeITeIbHOCTB;

UHTEpEC K pa3nuvHbIM chepam mpodeccrnoHaIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu 1 peaaTn30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUI0 U CaMOOOPA30BAHHMIO HA MPOTSHKEHUU Beel
KU3HH,

7) 3K0JIOrHYeCKOro BOCIIUTAHMS



IKOJIOTHYECKH 11eTIECO00pa3HOEe OTHONICHUE K MPUPOJIE KaK UCTOYHHKY JKU3HH Ha 3eMiie,
OCHOBE €€ CYIIIECTBOBAHUS;

TOBBIIICHUE YPOBHS IKOJIOTMYECKOW KYIbTYPBI: MPHOOPETEHUE ONBITA TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JI1 OKPYXKAIOIIEH CPEIbI;

OCO3HaHUE TT100aTHHOT0 XapaKTepa SKOJOTUIECKUX MPOOJIEM U MyTeH X PelICHHUS;

CIOCOOHOCTH HCIIOJIh30BaTh MPHOOPETaeMbIC MPU U3YICHUH OWOJIOTHU 3HAHUS U YMECHHS
IPH PEIIeHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
MpaBWI TOBEACHUSA B MPUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PABHOBECHUSA B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpPUATUE ACHUCTBUH, MPUHOCSALIUX BPEI OKPYKAlOLIEW MPUPOJHOH Cpeje,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJOTHUYECKUE MOCIEIACTBUS MPEITPHHIMAEMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJU4he PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKON  HANpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM JIESITETbHOCTH AKOJIOTMYECKOW HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(pOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IOJUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHHE  SA3BIKOBOW M  YMUTATEIbCKOW  KyJIbTYphl KakK  CpeJCTBa
B3aMMOJICHCTBUS MEKIY JIOAbMH U TO3HAHUS MUPA,;

MOHUMaHHe creuupUKd OMOJIOTHU KaK HayKd, OCO3HaHHs €€ pojiu B (OPMHUPOBAHUU
PalLMOHAILHOIO HAYYHOT'O MBIIIJICHUS, CO3AAHNU LIEJIOCTHOTO MPEJACTABICHUS 00 OKPYKaIOIIeM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U OOIIecTBAa, B IIO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHUuH Npo0OIeM COXPaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH Ul COBPEMEHHOM LIMBUIIM3ALUU: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHSl MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEUECTBA, MOMCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUH OMOJOTMYECKUX 3HAHUM B II€JISX MOBBIIIECHUS 001IeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOMH YacTH (yHKIIMOHAJIbHON
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMOil Ipu U3yuyeHUU OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS IS aHauu3a M OOBSCHEHUS SBJICHUU
OKpPY’KAaIOIIEro MUpa M NPOMCXOIAIIMX B HEM HM3MEHEHUH, yMeHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIbHO HCIOJIb30BATh OMOJIOIMUYECKHE 3HAHMS JUIsl PEIICHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOW JESITeIbHOCTH, FTOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITENHOCTh NHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPBIBHOMY OOpa30BaHMIO U €aMOOOPAa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHA 1O OHMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOCHHS y4eOHOTo npeameTa «bruosorush BKIOYAloT:
3HaYMMBbIe JUI (POPMUPOBAHMS MUPOBO33PEHUS 00YUAIONIUXCS MEXKTUCIUIUTMHAPHbIE



(MeXTmpenMeTHbIE) OOIIeHayYHbIE TTOHATHS, OTPAKAIOIINE IIeTOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crienupUKy METOA0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, SHEPTHs,
SIBJICHHE, TIPOLIECC, CUCTEMA, HAYUHBIN (haKT, MIPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX ), YHUBEPCAJIbHBIE
yueOHbIe JAecTBUSI (ITI03HABATENIbHBIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), 00€CIIEUNBAIOIINE
(dopmupoBaHre PYHKIHMOHAIBHON IPaMOTHOCTH M COLIMAIbHON KOMIETEHIIMN 00y4aroIuXcs,
CHOCOOHOCTH 00YYAIOLINXCS UCIIOJIb30BAaTh OCBOSHHBIE MEXINCIUILITHHAPHBIC,
MHUPOBO33PEHUYECKHNE 3HAHUSI U YHUBEPCAJIbHbIE yUeOHbIE IECTBUS B IO3HABATEILHON U
COLIMAJIbHON IIPAKTHKE.

MertamnpeaMeTHble pe3ysibTaThl OCBOEHHUSI IPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus
JIOJIKHBI OTPAXKATh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHUU 3HaHI/II71 HpI/IéMI)I JIOTUYCCKOI'0 MBIIIJICHUSA (aHasza,
CHUHTE3a, CpaBHEHHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PaCKpPbIBaTh CMBICT OHOJIOTHYECKUX
HOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU MOHATUSAMU);

OTpEeEATh e ACATSIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX JOCTHXKCHHS,
COOTHOCUTH pC3YJII)TaTI)I JACATCIIBHOCTHU C ITIOCTAaBJICHHBIMU LICIIAMMU,

HCIIOIb30BaTh OMOJOTUYECKUE TOHSITHS JUIsi OOBSICHEHHS (DAKTOB W SIBICHHH KUBOK
HPUPOIBL,

CTPOUTH JIOTUYECKUE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, MO aHAJOTHH),
BBISABJISATH 3aKOHOM€pHOCTI/I 158 HpOTHBOpCLII/ISI B paCCManI/IBaCMI)IX SIBJICHUAX, (1)0pMYJII/Ip0BaTI>
BBIBOJIbI U 3aKJIFOUEHUS;

HpI/IMeHﬂTB CXEMHO-MOJICIIbHBIC CpeI[CTBa JUUIA HpCIICTaBJIeHI/Iﬂ CYHIGCTBGHHI)IX CB$I3GI71 nu
OTHOUIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B pa3JII/I‘~IHI)IX HH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pazpabarhiBaTh IUIaH peHieHus MnpoOJeMbl C  Y4€TOM aHalu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEpUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OIICHHUBATH pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIUHUPOBATh W BBINONHATH pPabOTy B YCJIOBHSIX pPEANTbHOrO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEeM.

2) 0a30BbIe HCCTEI0BATEIbCKHE IeHCTBHSI:

BJIQJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U TPOCKTHOU JeATEIbHOCTH, HaBBIKAMH
pazpetieHusi mpodIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
penieHus MpakTUIECKHUX 3aJ1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/I0OB ITO3HAHMUS;

WCIIONb30BaTh PA3jIMYHbIE BUIbl ACATEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHMS, €ro
WHTEPIPETAINH, MPeoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYaIUsX, B TOM YHCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

(hopMHUPOBATH HAYYHBIM THIT MBIIIJICHUS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATEIBbHON ACATEIHHOCTH U
JKU3HEHHBIX CUTYAIUIX;

BBISIBIIATh TPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTYaJU3MpPOBATh 3ajady, BBIJIBUTATh
TUIIOTE3y €€ peIlIeHUs,, HaXOAUTh apryMEHThl Jid JIOKAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;



AHAJIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHHUA 3adadu pPE3yJIbTaTbl, KPUTUYCCKU
OLICHUBATh UX JIOCTOBEPHOCTD, MPOrHO3MPOBATH H3MEHEHUE B HOBBIX YCIIOBHUSIX;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK TEPEHOCA CPEICTB M CIIOCOOOB JCHCTBUS B
po(hecCHOHATILHYIO CPEy;

yMETh TEPEHOCHUTh 3HAHUS B [O3HABATCIbHYHD M  IPAKTHYECKYIO  00JIacTh
KUBHCACATCIIbHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeil;

BbLJIBUT'aTb HOBBLIC HJCH, NpCjiaratb OPUTHHAJIBHBLIC IMOAXOJAbl W PCHICHUA, CTABHUTb
poOJIeMbl M 33124, JTOMYCKAIOIINE albTEPHATHBHBIC PEIICHHS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATLCS B PA3IMUHBIX MCTOYHUKAX MH(MOpManmu (TeKcTe y4eOHOro mocolus,
HAYYHO-TIOMYJISIPHOU JIUTEPaType, OMOJOTHUECKUX CIOBapsSX U CIIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHBIX, B UHTEepHeTe), aHAIM3UPOBATh WH(GOPMAIMIO PA3IUYHBIX BUIOB U (HopM
NPEJICTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyIHpOBaTh 3ampochl M TPUMEHSTH Pa3IMYHBIE METOABI MpPH TOUCKE U OTOOpe
Ouosornyeckoit nHGopMaIu, HEOOXOIUMOM JIJISl BHITIOJHEHUS YYSOHBIX 3a/1a4;

MPUOOPETaTh OMBIT HMCIOJB30BaHUS WH(OOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHMUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJBHYIO (OPMY TpEACTABICHUS OHOIOTHIECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U JIPYTOe);

HCIIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpPEIACTBA NpuU paboTre ¢ OMOIOrHYecKOn
uHpOpMaILUEH: TPUMEHITh XUMHYECKHE, (DU3MYECKHE M MATEeMAaTUYCCKUE 3HAKU U CHUMBOJIBI,
dopmyiel, abOpeBUaTypy, HOMEHKIATYPY, HCIIONB30BaTh M IMPEOOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISIHOCTH;

BIIQJICTh HABBIKAMHU pPACIO3HABAaHWS W 3aIIuThl HWH(pOpMamwu, WHOOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBJ1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:

1) oboenue:

OCYILIECTBIISATh KOMMYHHUKAIIMU BO BCeX chepax »KHM3HHU, aAKTUBHO YUacTBOBATh B THAJIOTeE
WM JINCKYCCHH TIO CYIIECTBY OOCYXIaeMOil TeMbl (yMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBATH
CYXKICHHS OTHOCHTCIBHO BBINOJIHEHUS] TMpPEIJIaraeMoil 3ajaud, YYUTHIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JAHANIOTa WIN JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIC CpPEICTBA OOIICHHS, MOHUMATh 3HAYCHHE COLUAIBHBIX
3HAKOB, NPCANOCBIIIOK BO3SHUKHOBCHUSA KOH(l)J'H/IKTHI)IX CHTyaHHfI, YMCTb CMATYATh KOH(l)J'H/IKTI)I u
BECTH [IEPETOBOPBL;

BJIAZICTE PaA3JIMYHBIMHA crnocobamu O6HICHI/I$[ n BSaHMOHCﬁCTBHﬂ, IMOHUMAaTb HaMCPCHUA
JPYTUX JIOJICH, MPOSIBIATh YBAXKUTEIBHOE OTHOILICHUE K COOCCETHUKY U B KOPPEKTHOU (opme
(OpMyITMPOBATH CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PCHHUSI C HCIOJIBb30BAHUEM SI3BIKOBBIX
CPEZICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUYaIbHON pabOTHI MpH
pelieHnn OMOJI0rHYecKor MpobeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH peLICHUH y4eOHOM 3aauu;

BBIOMpATh TEMAaTUKY M METOJIbl COBMECTHBIX JEUCTBUN C Yy4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,



MPUHUMATh 1IeJIi COBMECTHOW JI€ATENIbHOCTH, OpPraHU30BBIBATH M KOOPJIUMHUPOBATH
JNIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBHUH, pPaCHpelesiaTh PO C y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIA/la U KAXKIOr0 YYaCTHUKA KOMAaH/Ibl B OOIIUI pe3yibTat
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3jIUYHbIX CUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHE, OBITH MHUITHATHBHBIM.

OBJ1ajleHHe YHUBEPCATbLHBIMH PEryJIATHBHBIMH J€fiCTBUSIMU

1) camoopraHu3anus:

HUCITIOJB30BATh 6I/IOJIOI‘I/I'-ICCKI/IG 3HAHUA [JI1 BBISABJICHUA HpO6JIeM H UX PCHICHHA B
KU3HCHHBIX M yIEOHBIX CHTYAIHAX;

BBIGI/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUUN LCJICBBIC U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEHCTBUSIX M TMOCTYIIKAX 110 OTHOIIEHHWIO K JKHBOM MPUPOJE, CBOEMY 370POBBIO M 3I0POBBIO
OKPYKarOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATh MMO3HABATEIBHYIO JEATEILHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BATCIILHON JEATEIHHOCTH U
YKU3HEHHBIX CHTYAIUSX;

CaMOCTOSITEIIFHO COCTABIISITh TIJIAH PEIICHUSI TPOOIEMBI C YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHHUH;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsIM;

PaCIIUPATh pAMKH Y4e€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEAIOYTECHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHMUE;

OLICHUBATH TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOW OJPYIUIMH B Pa3HBIX
00J1acTSX 3HaHMM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJILTATOB LENISM;

BJIaAAICTH HABBIKAMU IO3HaBaTeJILHOU peq)J'ICKCI/H/I KaK OCO3HaHUA COBCpIIaACMbIX )IeﬁCTBHfI
U MBICJTHTENIBHBIX TMPOIECCOB, X PE3YJILTATOB M OCHOBAHUH, HCIIOIb30BATh MPUEMBI peIICKCHH
JUISL OLICHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHMBATH PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHUS 110 HX CHIKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CeOs U IPYTHX:

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenMetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» Hay4dHble 3HAHHS, YMEHUS U
CHocoO0BI JercTBUi o OCBOEHHUIO, UHTEpIIpeTalun
U peo0pa30BaHMIO 3HAHUHN, BUJIbI JEATEILHOCTH I10 MOJIYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUH B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TakXK€ B peaJbHBIX MXMU3HEHHBIX CUTYalUsX,



CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme mpenMeTHbIE pe3yabTaThl MPEACTABICHBI IO T0JaM
00yJeHUsI.

[IpeameTHpie  pe3yabTaThl  OCBOCHHMsS  ydeOHoro mpeamera «buomorusi» ¢ 10
KJlacce JI0JKHBI OTPaXarth:

C(OPMHPOBAHHOCTh 3HAHUH O MECTe U POJU OMOJOIMHM B CHCTEME HAy4YHOIO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOT'O MHUPOBO33PEHUS, O BKJIA/le POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPAaMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBAThH COJEpKaHUE OMOJIOrMYECKUX TEPMUHOB U MOHATHUN: KU3Hb, KIETKA,
opranusM, Merabonu3Mm (0OMEH BEImIECTB H  MPEBpAaIleHHUE DHEPruu), TOMEocTa3
(camoperynsiuusi), ypOBHEBas  OpraHu3alMs  HKHMBBIX  CHUCTEM, CAMOBOCIIPOM3BEICHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yYMEHUE u3jaraTb OMOJIOTMYECKHE TEOpHM (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJbHasi J0TrMa MOJIEKYJIsipHOM Ouosiorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBuiosa) 1 yueHus (0 LEHTpax MHOT000Opa3us U MPOUCXO0XKICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuinoBa), onpeAessTh IPaHUIIbl KX TIPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIQJIETh METOJAAMU HAY4YHOT'O MO3HAHMs B OMOJOrMM: HAOIIOJCHUE U ONMMCAaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M IPOBEIEHUE OHOJIOTrHYECKOIro
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TOHSITHIA,
TEOPHi U 3aKOHOB, YMEHHUE JIeIaTh BbIBObI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBLICIATh CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIIOJIOTBOPEHUS, PA3MHOXKEHUS, UHIMBUAYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATh M0JIydeHHbIE 3HAHUS Ul 00bSCHEHUS] OMOJIOIMYECKHX MPOLIECCOB U
SIBIICHUM, JIJISl IPUHSATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C MBI 00eCTICYeHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUST HOPM
rPaMOTHOIO TOBEACHMUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHaIBLHOIO
MPUPOIONOIB30BaAHUS;

YMEHHUE pelIaTh »JIEMEHTapHble TIeHETHYEeCKHE 3aJaud Ha MOHO- M JAUTHOpHIIHOE
CKpeIllMBaHUE, CIEIVIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELIMBAHUS
JUIs IpeJICKa3aHMsl HaclleZI0BaHUs! IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH Ja0OPAaTOpHbIE U MpaKTUYecKue paboThl, cOOI0AATh MpaBUiia MPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHE KPUTHUYECKH OLEHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALUIO OHOJIOrHYECKOrO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi HMH(}OpMaLUK, HAyYHO-TIONYJISIPHbIE MaTepHalibl), ITUUECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHE Co37aBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE cOO0OIIeHus, 00001Ias
Ouonornyeckyro HMHGPOpPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OUOJIOTHH.

[IpenmerHpie  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 11
KJlacce JI0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUNH O MECTE W pOJIM OMOJIOTMH B CHUCTEME HAy4YHOTIO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;



YMEHHE paCKphIBaTh COJEp)KAHUE OWOJOTMYECKMX TEPMHUHOB ¥ TIOHATUN: BHJI,
nonyJsiuusi,  reHOGOHJA,  ABONIONHWSA,  ABWXKYIIHE  CUIBl  ((DaKTOpbI)  SBOJIOIHH,
IpUCIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, JKOJIOTMYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOAYLUEHThl, KOHCYMEHTBI, pEeAYUEHTBl, IeNH MHTAaHUSA, JKOJIOTUYECKas MUPaMUJIA,
OmoreorieHo3, buocdepa;

yMEHHE Wu3Jarath Ouoiiorhuyeckue Teopuu (dBoionMoHHas teopus Y. JlapBuHa,
CUHTETHUYECKas TEOpHUs HBOJIIOLIMK), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpliieBoro cxojacrsa K.
M. bapa, yepenoBanus TJIaBHBIX HampaiieHW U nyteit sBomonuu A. H. CeBepiioBa, yueHus: o
ounoctepe B. U. BepHaackoro), onpeaensiTh TpaHUIIBI UX IPUMEHIUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHE BJIAJICTh METOAAaMH HAYYHOT'O MO3HAHUS B OMOJOTHH: HAOJIIOJCHUE U OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHCHHE TOJNYyYEHHBIX PE3YJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUU TOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHBIC IPHU3HAKH CTPOCHUS OMOJIIOTMYECKUX OOBEKTOB!
BUJIOB, TOMYJSALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OMOTE€OIIEHO30B M IKOCHCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHH B SKOCHCTEMAX, aHTPONOTE€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKUX IIHUKIOB B
ounochepe;

yYMEHHE MPUMEHSTH MOMyYeHHbIC 3HAHUS AJI1 OOBSICHEHHUSI OMOJIOTUYECKUX TPOIECCOB U
SIBIICHUH, JIJIS1 IPUHATHS TPAKTHYCCKUX PEIICHUH B ITOBCEIHEBHOW KU3HU C IICNIBI0 00SCTICUeHUS
0€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBBSl OKPYKAIOIIUX JIOJIEH, COONIO/IEHUS HOPM
rPaMOTHOIO IIOBEACHMSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHWe HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKECHHH COBpPEMEHHOM ouonoruu TUIS paroHaIbHOTO
IPUPO/IONOIIB30BAHUS;

YMEHHE pellaTh dJIEMEHTapHble OMOJIOTMYECKHE 3aJadud, COCTaBISATh CXEMbI MepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHuUs:);

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MpakTU4Yeckue padoThl, cOOMI0IaTh MpaBMiia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH HMH(POPMAIUIO OHOIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHblE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoi HWH(OpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh TioOaIbHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE Cco3/7aBaTh COOCTBEHHBbICE THMCHMEHHBIE M YCTHBIE COOOIIEeHus, 00001Iast
OMOJOTHYECKYI0 HMH(POPMAIMI0 M3 HECKOJNBKMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MNOHATUMHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHoBaHME pa3AeiioB M TEM POTPAMMBI KommdecTBo uacos OnextponHsie (HdpoBbie) 00pazoBaTEIbHbIC
n/m Bceero KonTtpoJsibHbie [IpakTrueckue pecypchl
paboThI paboThI
1 buonorus kak Hayka 2 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
2 JKuBbIe CHCTEMBI M X OpraHu3aIus 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 2 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]
4 KuznenesaTenbHOCTh KICTKH 6 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
5} Pa3zmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 2 [[BubnuoTexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292]]
6 HacneacTBeHHOCTh M N3BMEHUNBOCTD 8 4 [[BubnuoTexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292]]
7 Cenekiust opranu3MoB. OCHOBBI 3 1 [[BubmuoTexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292]]
8 PesepBHOE Bpems 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41c292]]
J106aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I1O 34 0 9

I[TPOTPAMME
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11 KJTACC

No i/ HanmMeHnoBaHue pa3ienoB ¥ TeM MPOrpaMMBbl KonuuectBo yacoB OnexTpoHHbIe (TU(pPOBBIC) 00pa30BaTEILHBIE PECYPCHI
Bcero Kontponsubie [IpakTryeckue
paboThI paboThI
1 DBOIIIOLMOHHAS OUOJIOTHS 9 2 [[bubauoreka IIOK
https://m.edsoo.ru/7f41cc74]]
2 Bo3HuKHOBEHUE U pa3BUTHE )KU3HU HA 9 1 [[BubmuoTeka [JOK
3emiie https://m.edsoo.ru/7f41cc74]]
3 OpranusMbl 1 OKpy>Karolas cpesia S 3 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41cc74]]
4 Coo011ecTBa U HIKOJIOTUYECKUE CHCTEMBI 9 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
5 PesepBHoOe Bpemst 2 [[bubauoreka [IOK
https://m.edsoo.ru/7f41cc74]]
Jlo6aBuTh CTpOKY
OBIIEE KOJIMYECTBO YACOB I10 34 0 6

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

[Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. buosnorust (6a3oBbiii ypoBens). 10 kiace. - M.:
ITpoceemenue, 2022 Kamenckuii A.JI., Kpukcynos E.A., [Taceunuk B.B. buonorus (6a3oBbrit
ypoBenb). 10-11 kmaccel. - M.: [lpoda, 2019

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Anacracosa JL.I1. O6mrast Ouonorus. Jumaktuueckue matepuaibsl. — M.: Bentana-I'pad,
1997.
2. borpanona T.JI., Cononosa E.A. buonorus. CipaBo4yHMK JJ1s1 CTApUIEKIACCHUKOB U
nocrynatomux B By3sl. — M.: ACT-nipecc, 2006.

3. Boarosa N.B. C6opHuk 3ama4 nmo oomiel 6nosoruu ajis noctynawmux B BY3e1. — M.: OHuke
21 Bek, 2005.
4. 3axapos B.b., MamonToB C.I'., Connn HU. O6mas 6uonorus: Yue6. ms 10 — 11 k.
obmieoOpazoar. Yueb. 3aBenenuii - M.: JIpoda, 2005.

5. Ypoku obureit 6uonoruu: [Tocodue nns yuurens / B.M. Kopcynckas, I'.H. Muponenko, 3.A.
Moxkeesa, H.M. Bep3unun. — M.: [Ipocsemenue, 1986.

6. Kpukcynos E. A., I1aceunuk B. B. Dxonorus. 10 (11) knacc: Yueb. mig obmeoOpa3onar.
yue0. 3aBeieHuil. 5-¢ us., nopad. M.: [Ipoda, 2001. — 256 ¢

7. Ounuknonenus 1 nerer. I'nas. Pen. B. A. Bomonun.M.: ABanra+, 2001. — 448 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
bubnunoreka L{OK https://m.edsoo.ru/7f41cc74

1. «Emunas xomnekiust Lludposeix O6paszoBarenbHbiXx PecypcoBy (HabOp UPPOBBIX PECypCoOB K
yueOnukam niuauu B.B. [Taceunuka) (http://school-collection.edu.ru/).

2. www.bio.1september.ru— rasera «buosorus» -npuioKkeHue K «1 CeHTIOpsI».
http://bio.1september.ru/urok/

3. www.bio.nature.ru — HayuHbie HOBOCTH OHOJIOTHI

4. www.edios.ru — Dia0c — HEHTP TUCTAHITMOHHOTO 00pa30BaHuUs

5. www.km.ru/education - yueGHbIe MaTepHalsl U clioBapH Ha caiite «Kupuin u Medomuii»
6. http://ebio.ru/ - Dnexrpouuslii yueoHuK «bruomorusy. Coaep HUT BCe pas/eiibl OHOTOTHH:
0O0TaHHKY, 300JI0TUI0, AHATOMHUIO M (PH3HOJIOTUIO YETIOBEKa, OCHOBBI [IUTOJIOTHH U TCHETHKH,
3BOJTIOIIMOHHYIO TEOPHUIO U SKOJIOTHIO.

7. http://djvu-inf.narod.ru/ - snexrporHas GubIMOTEKA

8. http://biology.ru/index.php - Caiit siBasiercss IHTepHET — Bepcueit yueOHOro Kypca Ha
koMmaktaucke "OTkpeitast buonorus".
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