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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYI0 OCHOBY ISt
OTIpEJICNICHHs] TMOAXOJ0B K (POPMUPOBAHUIO COJEPKAHUS YYEOHOro MpeaMeTa
«buosorus» cocraBWwiId: KoHIentyaiabHele nosoxenus DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHMs, pe3yJbTaTOB OOy4YeHUus H
TpeOOBaHMI K YPOBHIO MMOATOTOBKH BBIITYCKHUKOB, IIOJIOKEHUS 00 OOIIUX LENAX U
MPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETrO
obmero oOpazoBanus B Poccuiickoii ®denepanuu, a Takke IOJOXKEHUS O
cnenugpurke OMOJIOrHH, €€ 3HAUEHUH B TIO3HAHUU JKUBOW MPHUPOJABI U 00ecTieueHnn
CYLIECTBOBAHUS Ue€IOBEYECKOro oOrmiecTBa. COrIacCHO Ha3BaHHBIM IOJOXKEHHSM,
OTIpeJICIICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NpelcTaBlIeHUWE O IensX, 00 obmiei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHHS U Pa3BUTUSA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro mnpeamera «buonorus», omnpenenaser o00s3aTeNbHOE NPEeIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjenam W TeMawm,
PEKOMEHyEeMYIO TOCJIEI0BATEIbHOCTh M3YUEHUsI YUYEOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€W, JIOTMKKM 0O0pa3oBaTEIbHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yJaromuXcsl.

B nporpaMmMe 1o OuONIOTMM TaKXe YUYWUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yJbTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHUJOB Y4e€OHO-TIO3HABATEIHHOMN
JeATETbHOCTH/YUEOHBIX JEHCTBUM OOYYaIOIMIMXCSA TIO0 OCBOCHHUIO COJCPKAHUS
OMOJOTUYECKOTO 00pa30BAHMS.

B nporpamme no ouosnorun (10-11 kiaccel, 6a30BbI YPOBEHB) peaii30BaH
NPUHIMI [PEEMCTBEHHOCTH B H3Y4Y€HUM OWOJOruM, Onarojaps 4emy B Hel
IPOCMATPUBAETCA HAIMPABJICHHOCTb HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHS, IIEHHOCTHBIX
OpUEHTAlU{ JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTABICHUN O 3J0POBOM
o0Opa3e KU3HH M OEpEeXHbIM OTHOIIEHHUEM K OKpY)Karolleil NpUPOAHOU cpee.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHYEeCKUX TEOpUH, a TakKe 3HAHHUM O
CTPOEHUU >KUBBIX CHCTEM PA3HOT0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIEHO BHUMaHHUE HCIIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HM JUIsSl PEIICHHs TPUKIAAHBIX 3a/a4, B
TOM YHucie: NPOPUIAKTUKU HACJIECTBEHHBIX 3a00JeBaHHUI uerloBeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKHU
1eJecO00pa3HOro TMOBEJICHUS B OKpYXKAIOIIeH MNpUpOIHON cpene, aHaliu3a
BIIUSIHUSA XO3SIMCTBEHHOM NESTEIbHOCTU YEJIOBEKAa HA COCTOSHUE NPHUPOAHBIX H
UCKYCCTBEHHBIX 3KOCHUCTEM. Y CUJICHHE BHUMaHU K MPHUKIAIHON HANPaBICHHOCTH
yueOHoro mnpenmera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO OOecreueHus



YCJIOBHUM JUIsI PEIICHHS OJHOM M3 aKTyaJbHBIX 3a]a4 IIKOJIHHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KoTOopass mpeanonaraetT (opMUpoOBaHHE Y  OOydaromIuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JIUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeqHero ooOmero oO0pa3oBaHMS 3aHHMAET BAXKHOE
Mecto. OHa oOecrieunBaer QopMuUpoBaHUE y OOYYAIOMIMXCA MPEACTABICHUN O
HAay4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e€
OTJMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHW3alMil ¥ HBOJIOLMHU, CO3IAET
yCIOBHSI  JJIs:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJBI,  (POPMUPOBAHUS
(GyHKUIHOHATBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro ooOpasa
KHU3HHU, SKOJIOTHYECKOTO MBIIIICHUS, IEHHOCTHOTO OTHOIICHHS K )KMBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OUOIOTHST UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3aJa4  cpenHero  oOmero  oOpa3oBaHMs,  COLMAIMA3AIUU
oOyuaromuxcs. M3ydyenne Ononmorun odecrnednBaeT yciaoBHs Uisl (POPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KyJbTYphl, CIOCOOCTBYET HMHTErpaldy OMOJIOTMYECKUX 3HAHUU C
MPEICTABICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O MpeaHA3HAYCHWU Y4eOHOTrO mIpeaMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONpEAeNeHUs TMOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAaHUIO €ro COAEpKAaHUs, IMPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTHH.

OT60p coxmepkanusi yueObHoro mnpeamera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIAEH C MO3UIHMHA KyJIbTypOoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBHUH C
KOTOPBIM OO0y4aromuecss TOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHua OOUIEH KYJIbTYpbl, ONPECISAIONIME aJIeKBaTHOE IOBEACHHE
YeJIOBEKa B OKpPY’KaIOIIEH MPUPOIHON cpeie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HU WU MPAKTHYECKOM AesaTeabHOCTH. Oco00e MECTO B ITOH CHCTEME 3HAHUM
3aHUMAIOT BJIEMEHTHI COJIEP KaHMsl, KOTOPbIE CIY>KaT OCHOBOM Jyisi (hOPMHUPOBAHMUS
MPEACTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa H
[EHHOCTHBIX  OPUEHTAIMSIX  JHUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aIlluu
OmoorndecKoro 00pa3oBaHMsL.

CTpyKkTypupOBaHUE COJACpKaHUs Y4YEOHOro MmaTepuaia B MpOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBON OpraHU3allid U
HBOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKType ydeOHoro npeamera «buomorus»
BBIJICJICHBI CIICIYIONINE COojepKaTeabHbie TUHUU: «buonorus kak Hayka. MeTobl
HAy4yHOro no3HaHus», «KieTka kak Ouosornueckas cucrema», «OpraHusm Kak



Oounonornyeckas cuctemay, «CucteMa U MHOTooOpazue OpraHH4YECKOTO MHpPay,
«IBOJIIOLIMS KUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

enps u3yuyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHNE  OOyYaIMMHCS 3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOr0 paHra U NPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHUS JJIS TPAMOTHBIX JCHCTBHM B OTHOIIEHHWU OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3JIMUHbBIX )KU3HEHHBIX MPOOJIEM.

JlocTiwkeHne 1ienu u3ydeHus yueOoHoro mpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIIEAYIONINX 3a71a4:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHHUU O OWOJIOTHYECKUX TEOPHUSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KallluX OCHOBOM
uisi OpMHUPOBAHUSI TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpPaA, O
METO/IaX HAYyYHOTO MO3HaHUSI, CTPOCHUH, MHOTOOOPAa3Uu U OCOOECHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 ypPOBHS OpPraHU3alNH, BBIJAIONIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYarOIIMXCS TMO3HABATEIbHBIX, WHTCIUICKTYyaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MpOIlECCe aHalIW3a JAHHBIX O IMYTAX Pa3BUTHSA B
OMOJIOTMM HAyYHBIX B3IJISJIOB, MJIEH M TMOJXOJ0B K HM3YUYCHHMIO YKHUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy OOydYarommxcss OOmed KyIbTyphl, (YHKIIHMOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MHpa SKMBOW MPUPOJAbl HA OCHOBAHMM 3HAHUM UM OIBITA, MOJYYEHHBIX IIpU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHre y OOy4YaOIMMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIbHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOJIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHUS K HEH, COOIOCHNS STHICCKUX
HOPM IIPHU TIPOBEJICHUN OMOJIOTUUECKUX UCCIIETOBAHMM;

OCO3HAHHUE IICHHOCTU OHOJIOTHYECKUX 3HAHUM JJISI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KyIbTYpbl, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKU IIOCJIEICTBUM CBOEU AEATENIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEH cpele,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHWE U COOJIOJICHHE Mep MNPOGUIAKTUKH
3a00J1eBaHU.

B cucreme cpenmnero o6miero oOpaszoBanusi «buomorus», m3ydaemass Ha
0a30BOM YpOBHE, SBJISIETCS 00S3aT€NbHBIM Y4YEOHBIM MPEAMETOM, BXOISIIMM B
COCTaB IpeaMeTHoN 00sacTi « EcTecTBEeHHO-HAYYHBIC TPEIMETHD».



Jist uzydenust 6uonoruu Ha 6a30BOM YPOBHE CPEIHETO O0IIero 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Hexenmo), B 11 kimacce — 34
yaca (1 yac B HeZIeII0).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduet, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouosiorun B (OpPMUPOBAHWM COBPEMEHHOM HAy4YHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTobl TO3HAHUS )KHUBOW IPUPOBI (HAOIIOACHHE, IKCIIEPUMEHT, OTMCAHUE,
U3MEpeHue, Kiaccupukalus, MOJIETUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «Vcrnonp3oBaHHE pa3IWYHBIX METOJIOB IPH
M3YYCHHH OMOJIOTHYECCKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK NpeaMeT u3yueHus ouonoruu. Otanuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoticTBa OMocHcTeM U UX pazHooOpasue. YPOBHU OpraHU3AIMKA OUOCUCTEM:
MOJIEKYJISIPHBIM, KIETOYHbINA, TKAHEBbIA, OPraHW3MEHHbINA, MOIYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHUYECKu ), OMoCEepHBIi.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HI», «YPOBHH OpraHU3alldU
KUBOU MPUPOIBD».

O6opynoBanue: moaenb Mojekyibl JITHK.

Tema 3. XuMHUYeCKHH COCTAB U CTPOEHHE KJIETKH.

XUMHAYECKHN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKPO3JIEMEHTHL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOABI U MHUHEpPAIbHBIX BeHIeCTB B KkieTke. [lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble U 3aMEHUMbIE AaMHUHOKHUCIOThL. AMHUHOKHCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOpUYHAs, TpETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
byHKIUNU OEITKOB.



®epmenTtsl — Ouonormyeckue Katanu3aTtopbl. CtpoeHue QepmeHra:
aKTUBHBIA 1eHTp, cyOcTparHas crneuuduunocts. Kodepmentsl. ButamuHsbl.
Otnnunsa pepMEeHTOB OT HEOPTAHUUYECKUX KaTaJIu3aTOPOB.

YrneBoapl: MoHOcaxapuabl  (TIIOK03a, pubo3a ©  AC30KCHPH003a),
aucaxapunbel  (caxaposa, JaKTo3a) M IMojucaxapuibsl  (Kpaxmani, TJIMKOTEH,
HeJI0I103a). buonornvyeckue GyHKIMH yIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qochomunuasl, crepouabl. 'mapoduibHO-
runpodobubie cBoiicTBa. buomornyeckue ¢GyHkuumu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunossie kucinotel: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Crpoenue n pynkiuun PHK.
Buner PHK. AT®: ctpoenne u GyHKIHH.

utonorusa — Hayka o kierke. Knerounas teopust — npumep B3anMOACHCTBUS
uzei 1 pakToB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHas »uBas cuctema. OOmMe MNpU3HAKKA KIETOK:
3aMKHyTas HapykHas memOpana, mojekyinsl JIHK kak renernueckuid ammapar,
CUCTeMa CUHTe3a OelKa.

Tunel KJIETOK: »yKapHOTHYECKass M Mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIUYMUSI PACTUTENBHOM, MKXUBOTHOW U
IpUOHON KJIETKH.

[IOoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoiictBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMmemOpannbie opranounbl kietku: OIIC, anmmapat ['onbmxw,
an30coMbl.  [10lyaBTOHOMHBIE OPraHoubl KIETKH: MUTOXOHAPWH, IIJIACTHJBL.
[Ipoucxoxnenue MUTOXOHApUM W Tutactuia. Bunel mnactun. HememOpanHble
OpraHOUJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTpP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIMH OPraHOUAO0B KJIETKU. BKiTtoueHus.

SAnpo — perynsaTopHslil eHTp kieTku. CTpoeHue saapa: sijaepHas 000JouKa,
KapuoIlUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMUYECKHUX 3JIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabauusl u cxemsl: «llepuonnyeckass Tabauua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJIEKYJIbl BOJIbI», «buocunTes 0enkay», « CTpoeHUue MOJIEKYJIbl OeIKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «Ctpoenne mMoieKyIbl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTPOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe IPOKAPUOTUYECKOU KIIETKNY,
«CTtpoeHue sifipa KIEeTKu», « Y TIeBOAbD), «JIMIuasn.

O6opynoBaHue: CBETOBOH MHUKPOCKOM, OOOpYyIOBaHWE MJIS IPOBEICHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

Jlabopatopuass pabora Ne 1. «M3yueHume KaTaqTUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajlasbl).

Jlabopatopnas pabora Ne 2. «M3ydyeHue CTpoeHHsS KJIETOK pacTEHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U Ux
OMHUCAHUEY.

Tema 4. ’Ku3HeneATeJIbHOCTh KJICTKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIISALINS (TUIACTUYECKUM OOMEH) 1
JUCCUMWISIUSA (PHEpreTuueckuii oOMEH) — JBE€ CTOPOHBI €IMHOr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEIIECTB W JHEPTUU B TOHUMAaHHUH
MeTaboIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpo(dHBINA U rerepoTpodHbIi. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUHU B KIETKE.

®ortocunTte3. CmeroBas u TeMHOBas (a3bl (¢GoTocuHTE3a. Peaknmu
dborocunTe3a. DPdhekTUBHOCTh POTOCHHTE3a. 3HaUCHHE (HOTOCHUHTE3a IS KU3HH
Ha 3emuie. BiusiHue yciioBuid cpeibl Ha (POTOCMHTE3 M CIOCOOBI MOBBIIIEHUSI €r0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUM.

XeMmocuHTe3. XEeMOCHUHTE3UPYIOIIHEe OaKkTepru. 3HAYCHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

OHepreTnueckuii oOMeH B KjeTke. PaciierieHue BeUIeCTB, BbIACICHUE U
aKKyMYyJIMPOBAaHUE DJHEPrUU B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buapl. KucinopomHoe OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoOe dbochopunupoBanue. O¢ddexTuBHOCTH
HPHEPreTUYECKOro oOMeHa.

Peakium wmatpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzammsi reHetndeckoil mHpopmanuu B KiIeTKe. |'€HETHYECKHUH KOM U €ro
cBoiicTBa. Tpanckpurniusa — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHciasuuu. KonmupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popMbl )Ku3HU — BUPYCHI. McTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTHM CTPOCHHUS H OSKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHud, >KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo30ynurens CITN/da.



OOpatHas  TpaHCKpUIIMA, peBepraza W uHTerpaza. Ilpodumaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHU.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmumer 1 cxemsl: «Tunel nutanusy, «Merabonuzm», «MUTOXOHAPUS,
«HepreTudeckuii oomen», «Ximopomiacty, «Dotocuntes», «Crpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIN 1uka Bupyca CIIN/la,
oaktepuodaray, «Pemmukarms JJHK».

Oo6opynoBanue: moxaenu-anmumkanun «Yasoenue IHK u Tpanckpunuus»,
«buocunres 6enka», « CTpoeHue KIeTKu», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM WK KiIeTkd. MHTepdaza m MuUTo3.
[Ipoueccnl, mpotekaromue B uHTepdaze. Pemnukanus — peakuuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JlumionHeI W TaluvIOMIHBIA  XpPOMOCOMHBIE  HAOOphL.  XpOMaTHJIBI
[{uTosornuyeckne OCHOBBI PAa3sMHOXXEHUS W  HWHIWBUAYAJIbHOIO  Pa3BUTHUA
OpraHU3MOB.

Henenune kietkn — muto3. Craaum muto3a. [Ipormecchl, npoucxoasdmue Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubeNb KIETKH — aromnTo3.

dopMbI pa3sMHOKEHHSI OPTraHU3MOB: Oecroioe U mojioBoe. Bupl Gecrionoro
Pa3MHOKEHUS: [JICJICHUE HAJABOE, IOYKOBAHHUE OJIHO- W MHOTOKJIETOYHBIX,
CIOpo0oOpa30BaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYECHUE ISl CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIIMYUS OT OECIOJIO0TO.

Meiio3. Cragun meiosa. Ilponecchl, mpoucxonsdmue Ha CTaAMsIX MENO03a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOTOrMYecKuid CMBICT H
3HAYEHHUE MENO03a.

['ametoreHe3 — mpouecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y >KMBOTHBIX.
[TonoBeie xemne3bl: CEMEHHUKHA M AUYHUKUA. OOpa3oBaHME W Pa3BUTHUE IMOJIOBBIX
KJIIETOK — TraMmeT (CnepMaTo30u[, SWUIIEKJIeTKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHHS SIULEKIETOK M crepmMaTo3ounoB. OmIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTreHE3). OMOpPHOHAIBHOE Pa3BUTHUE
(amOpuorenes). Jtarnbl SMOPHOHATHLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pasBuTHe. THIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMmoe (JIMyMHOYHOE). BrusHue



Cpellbl Ha pa3BUTUE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHunii. OHTOTr€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTAJIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuupr u cxembl: «DOpMbl Pa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenue kinetku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK),
«Ctpoenune xpomocoMbl», «Knerounwrii nukin», «Pemmukanus JHK», «Mwutosy,
«Meino3y», «IIpsmoe u HenpsIMOE pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBanue: MHKPOCKOTI, MUKpOTMpenapaTsl «CriepMaTo30uibl
MJICKOIIUTAIOLIETO», «SHIeKIeTka miuekonuTaromero»y, «KapuoknHes B KIIETKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIIuKainus «JleieHue KIETKW», MOJEINb
JIHK, Mmoznenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaGmromenwe MuTO3a B KIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopnas pabora Ne 4. «l3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha
TrOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mictopust pa3BUTHS TEHETUKH. Posb uTonorun
U HSMOPHOJIOTUU B CTAHOBJIICHUU TE€HETUKHU. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (TUOPHIOIOTHYECKUH,
[IUTOTCHETUYECKUM, MOJCKYJISIpHO-TeHeTUYeCKHii). (OCHOBHBIE TE€HETHYECKHE
MOHATHS. [ 'eHeTHnUecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE ['. Menaenem.
MonorubpumHoe CKpenuBaHue. 3aKoH eauHooOpa3us THOPUAOB TIEPBOTO
nokosjeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIUICHUS MPU3HAKOB.
['unote3a ynctoTel rameT. [1oJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEJOBaHUS
npu3HakoB.  llUTOreHeTHYECKHME  OCHOBBI  TUTHOPUIHOTO  CKpEIIMBAHUSI.
AHanuzupyouee ckpenBanue. Vcnonab30BaHue aHATU3UPYIOLIETO CKPEMBaHUS
JUTSI OTIpEeNIeHUsI TEHOTHUIIa 0OCOOM.

CuennieHHoe HacneioBaHue mpu3zHakoB. Pabora T. Moprana 1o
CLUECIUICHHOMY HACJIEJOBAaHHUIO FeHOB. HapynieHne cuerieHus reHOB B pe3yJIbTaTe
KPOCCUHIOBEpA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.



I'eHeTnka mosia. XpOMOCOMHOE ONPEACICHUE MOJIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMorameTrHbie W TeTeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BHIbI N3MEHYMBOCTU: HEHACIEACTBEHHAS U HACJICICTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(UKAITMOHHONW U3MEHUYMBOCTH. BapualimoHHbIi psj v BapualimoHHas KpyBasi.
Hopma peakumu npusHaka. KoamyecTBEHHbIE WU KAYECTBEHHBIC MPU3HAKA U UX
HOpMa peaknmu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHIHMYECKasi, W3MEHUYMBOCTh. KoMOmHaTHBHas
W3MEHYUBOCTh. Melo3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHas U3MEHYUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa v mpuuuHbI MyTaruidi. MyTareHabie (paKkTOpBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM u3menunBoctyd H. 1. BaBuiosa.

BuesanepHast HaCiI€ACTBEHHOCTh U U3MEHYHUBOCTD.

I'enernka 4enoBeka. Kapumotun dvenoBeka. OCHOBHBIE METONbI T€HETHUKH
YyeJIoBeKa: reHeaIoTMIYeCKUi, OJIM3HEIOBBIN, IIUTOTeHETUYECKU, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA:
MMOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIBIO
[111P-anamm3a. HacmencTtBeHHble 3a00JIcBaHUS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIE3HN C HACJICACTBEHHOW MPEIPaACIOIOKEHHOCTHIO, XPOMOCOMHBIE OO0JIE3HHU.
CoMarnuecknue M reHepaTtuBHble MyTanuu. CTBOJOBbIE KHETKH. [IpUHIMIEBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, TPOPUIAKTHUKU U JICUCHUS T€HETUUECKUX
0ose3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TCHETHKH B MIPEAOTBPAICHUH 1 JICUCHUU TCHETUUECKIX 3a00JICBaHUH YeITOBEKA.

JlemoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. U. BaBuos.

Tabmumer w  cxeMbl:  «MOHOTHOPHIHOE  CKpEINIMBAaHHUE H €TI0
LIUTOI€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHUS M €ro ILUTOre€HeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeliuBaHus»,  «Meho3y,
«B3anMonenCcTBUE AJUICNIBHBIX TE€HOB», «l'eHeTMueckue KapThl PaCTCHUHU,
KUBOTHBIX U Ye€NOBEKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUCIUICHHOTO ¢ moJioM», «KapuoTumnbl dYenoBeKa W KUBOTHBIX», «Buibl
W3MEHYUBOCTHY, «MoaudukaimoHHas HW3MEHYUBOCTHY, «HaciegoBanue pesyc-
daktopay, «I'eHeTnKa rpynn KpoBm», « MyTalinoHHas U3MEHUYUBOCTHY.

O6opynoBanue: MojAenu-anIuIMKanud «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«HenonHoe noMunHupoBaHue», «JurubpuaHoe ckpenmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKOIN W Mukporpenapar «Jpozoduna» (HOopma, MyTamuu
(bopMBbI KPBUIBEB M OKPACKH Tela), repdapuit «I 'opox moCceBHOM».

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlabopatopHast pabora Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HA TOTOBBIX MUKPOIIPETIapaTax.

JlabopatopHas pabora Ne 6. «M3yueHue MoAM(PUKALIMOHHON U3MEHYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopatopHas pabota Ne 7. «AHanmu3 MyTanui y Apo30(HiIbl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBlieHME U aHAIU3 POJOCIOBHBIX
YEIIOBEKaY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLECC. 3ap0XKIACHUE CEIEKIMU U JTOMECTUKALIUS.
VYuenne H. WM. BaBuioBa 0 MEeHTpaX HPOUCXOXKIACHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUSA AOMAIIHUX XUBOTHBIX. Copr,
opoja, mTaMm.

CoBpeMeHHbIE METOIbI CeIeKIIMUA. MacCoBBI U MHAMBUAYAIbHBIN OTOOPHI B
CEJIEKIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbEpa. BIM3KOPOIACTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE YHUCTHIX JIMHUM.
['erepo3uc, wim rubpugHas cuina. HepoacTBeHHOE CKpelnuBaHWE — ayTOPHJIMHT.
Otnanéunas tulOpuausanus U €€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJOB. JIOCTMIKEHHSI CENEKIMU PACTECHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHasi WHKEHEpHUs. ITarbl
co3ganusi pexomObunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHxeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KnonupoBanve BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okoniornyecknue U ATUYeckue  npobnembl. ['MO  —  reHeTHuyecku
MOIU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCcTpanuu:

IToptpersr: H. U. BaBumos, 1. B. Muuypun, I'. [. Kapneuenko, M. O.
HBaHoB.

Tabnuuel U cxembl: kKapta «LleHTpBl MPOUCXOXKAECHUS W MHOTOOOpasus
KYJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX )KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuit», «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MIBaHoBay,
«Ilomumnongus», «OO0beKThI OWOTexHOMOTHM», «KileTouHbIE KyIbTypBl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsiKH MIIOA0B U KOPHEIJION0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJEKUHUU pacTeHUH Hu
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHUIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM  YYaCTOK, B TEIUIMYHOE XO3MMCTBO, J1AOOPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIUOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPHH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMOJIOrMH. BiusHUE 3BOJIOIMOHHON TEOPUU Ha pa3BUTHUE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMOIMHU. [lameoHTONIOrMYECKHE: TOCIEA0BATENBHOCTD
NOSIBJIGHUST BHUJOB B TMaJICOHTOJIOIMYECKON JIETOMHMCH, NEPEeXOIHbIe (HOPMBI.
buoreorpaduyeckue: cxoicTBO U paznuuue payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3jinyusi 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
PYIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeW y Bcex
OpraHU3MOB.

OomononHass teopuss Y. [lapBuHa. I[lpeanocbuiku BO3HUKHOBEHMS
JapBUHM3Ma. J[BIKyIIKME CHJIBI 3BOMIONUHM BUAOB 1O JlapBuHy (HM30BITOYHOE
Pa3MHOXKEHUE TMPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpENEIEHHAss U3MEHYUBOCTb,
0opb0a 3a CyIlecTBOBaHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Bosionu (CTID) 1 €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U 3BOIIOLUH.

JBrokymue cuibl ((hakTopbl) SBOIIONMK BHUIIOB B MPUPOJE. MyTallMOHHBIH
npolecc M KOMOWHATHMBHAs W3MEHYMBOCTH. llomynsiumoHHBIE BOJHBI U Aperd
reHoB. M3ossauus u Murparus.

EctecTBenHbIii 0oTOOp — HampaBisoomuii  (paktop dBomoruu. Dopmel
€CTECTBEHHOTO 0TOODA.

[IpucnocoOneHHOCTh OpraHu3MOB Kak pe3yibTaT sBosonuu. I[Ipumepsl
NPUCIOCOOJIEHUI y OpraHu3MoB. ApoMOop(03bl U UIKOAAATTALIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIecKoe.

MakposBosonusi. DopMbl  3BOJIONUM:  (UIETUYECKAsl, JTUBEPreHTHAs,
KOHBEpIreHTHas, napajuiesibHas. HeoOpatuMocTh 3BOIOLUN.

[IpoucxoxeHHe OT HecleUUaJIu3UupOBaHHBIX NpenakoB. [Iporpeccupyromas
crienuanu3anvsa. AIanTUBHAS paJdalysl.

JdeMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, . Mrosiep, A. H. CeBepiios.

Tabnuiiel u cxembl: «Pa3BuTHE OPraHMYECKOr0 MUpa Ha 3eMie», «3apoabln
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cyiecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTO0Opasne COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTamonHas
U3MEHYUBOCTHY, «ApoMopdo3b», «nunoamantanumn», «OOIIas aereHeparus,
«/IBmxymue cunbel sBomoounun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsunay», «boppba 3a cymectBoBaHue», «IIpucrnoco0iIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OO6opynoBaHuEe: KOJUICKIMS HACEKOMBIX C PA3UYHBIMU TUIIAMHU OKPACKH,
HAOOp IUIOMOB M CeMsH, KoJuieKius «lIpuMepbl 3aluTHBIX TPUCTIOCOOICHUNA Y
KUBOTHBIX», MOjeNb «OCHOBHBIC HAIPABJICHHS SBOJIOLUN», 00bEMHAS MOJENb
«CTpoeHue TOJI0BHOIO MO3Ta NO3BOHOYHBIX Y.

buoreorpadguueckas kapra wmupa, KoJuleKuusi «®DOpMbl COXPAHHOCTHU
HMCKOIIA€MBbIX JKMBOTHBIX M pacTeHUi», Mojaenb ammukanus «llepexpéct
XpOMOCOM», BiIaxHble Ipenaparel «Pa3Butne Hacekomoro», «PazButue
JSATYLWIKW», MUKponpenapaT «/Ipo3oduna» (Hopma, myTanuu (GopMbl KpbUIBEB U
OKpPAcKH Tena).

JlaGopaTopHble ¥ NpaKkTHYecKue padoThbl:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHUUECKOMY
KPUTEPHUIO).

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM XWU3HU. HayuHble rumoressl
BO3HUKHOBEHHUS KU3HM Ha 3emje: aOUOTeHe3 W MaHCIepMusi. XHUMHYECKas
HBONIOIMSI. AOHMOTCHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUECKOH 3BOMOIMU. HadanbHbie 3Tamnsl
ouosornueckor sBosronuu. I'unoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIECTKHU. [lepBble KIETKHM M HX SBOJIIOLHS.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxei. Apxeiickasd u
npotepo3oiickas Hpbl. [laneo3oiickas 3pa u e€ mnepuoabl: KeMOPUHCKUH,
OpPJIOBUKCKHH, CUITYPUNCKUNA, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30mckass »pa W €€ TIepuoAbl: IMAJEOTCHOBBIM, HEOTC€HOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiMMaTa W IeoJIOTMYECKUX IporueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMU PACTUTENIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl U
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cuctema OpraHUYECKOrO MHUpa Kak OTpakeHHe 3BOJOIUU. OCHOBHbIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMS YeNIOBEKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHui o
MPOUCXOXKJCHUM YesioBeKa. MeToabl u3ydeHuss aHTpomoreHe3a. CxojcrtBa u
pa3uyus YeI0BeKa U )KMBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YeTIOBEKa.

JBwxkymue  cunbsl  (pakroppl) — aHTpomoreHeza.  HacnencrtBeHHas
U3MEHUYUBOCTb UM  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUM TPYya, MBIILJICHUE, PEYb.

OCHOBHbBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKU, YeloBeK
yMenbld, Yenoek mnpsmoxomsumn, YenoBek HeaHAepTalbCKuM, YesoBek
pasymHbIil. Haxoaku HMCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

Yemoseueckue pacbl. OCHOBHBIE  OOJIBIIME  pPaChl:  €BPOICOUIAHASL
(eBpasmiickasi),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHIHAS
(a3maTcko-amepukanckas).  YepTbl  MNPUCHOCOONEHHOCTH  MpEACTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBUSIM CYIIECTBOBaHUS. EJMHCTBO yenoBeYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoJIHEYHOHM cucTeEMBI», «Pa3Butne
opraHuyeckoro wmupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuornueckas kieTka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHUE AaHATOMUYECKMX YEpPT CTPOCHHUS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJlOoBeKay», «llpeBHenmue mroam», «lpesHue momun», «llepsbie
COBPEMEHHBIE JTIOIN», «HET0BEYECKHUE PACHD.

O6opynoBanue:  Mmymsiku — «l[Ipoucxoxaenne  dveinoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTaliblla, KPOMAaHbOHIA), CIICTIKA WU
M300pKEHUS KaMEHHBIX OpYJUN TMEepBOOBITHOIO YelIOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TreoxpoHoJiorMueckas Ta0numa, Koiekius «DopMbl
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[Ipaktuueckast padota Ne 1. «/3ydeHne uCKomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIMUS OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIK KpacBEeIUECKUN My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kalas cpeaa.

DKoJIOTHS KaK HayKa. 3aJlaud U pa3/ielibl 3KOJIOTuU. MeTO/Ibl SKOJIOTHUYECKUX
MCCIIEOBAHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHASI.

Okonornueckne dakTopel. Krnaccudukarmumss SKoIoTHYecKuX (PaKTOPOB:
abnoTnyeckue, OMOTHYECKHME M AaHTPONMOTeHHbIE. J[eMCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATYpa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnennst  OpraHU3MOB K  JICWCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue bakTopHI. Bunrel OMOTHYECKUX B3aUMO/ICICTBUU:
KOHKYPEHIIUS, XUIHUYECTBO, CUMONO03 U ero ¢opmel. [lapazutusm, koomnepaius,
MyTyaliu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYECKMX B3aUMOACHCTBHM ISl CYIICCTBOBAHHS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKH momysanuu. OCHOBHBIE —IOKa3aTenu
MOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT,
mMurpanus. J{nHaMuka YyuCcI€HHOCTHU MOMYJISIUUU U €€ PEryJIALUs.

JdeMoHCTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. 'exkerns.

Tabmuter 1 cxembl: kapra «lIpupomnrsie 30HBI 3eminy», «Cpenbl 0OUTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMyJIsuu UHGY30puUu-Tyhenbku», «lluiessie nenmy.

JlaGopaTopHble U NPaKTHYEeCKHE PAdOTHI:

JlabGoparopnas pabora Ne 3. «Mopdonorundeckue 0COOCHHOCTH PAaCTSHUN U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopatopHas paborta Ne 4. «BrnusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KoJieycay.

[TpakTuueckast padora Ne 2. «IToac4€T MIOTHOCTH NOMYJIALMI Pa3HBIX BUJIOB
pacTeHUu».

Tema 4. Coo01ecTBa 1 DKOJOrHYECKHE CHCTEMBI.

CooOmiecTtBo opranu3smMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MpPOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunbl-momuHanTel. CBsS3U B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucreme u
ouoreorieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCUCTEMbI: MPOYILEHTHI,



KOHCYMEHTBI, peAyLIeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHM 5SKOCHUCTeMbl. [luieBble Ilemu W CeTH.
OcCHOBHBIC MOKa3aTeM HKOCHUCTEMBI: Ouomacca, MPOAYKIHUS. IDKOJIOTHYECKUE
NUpaMUbl: TPOMYKIIUH, YHCICHHOCTH, Owuomacchl. CBOWMCTBA JKOCHUCTEM:
YCTOMYMBOCTD, CAMOpETyJisiusl, pa3BuTe. CyKIeccus.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IKOCHUCTEMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAUCHUE arPOIKOCUCTEM M YPOOIKOCHUCTEM.

buopa3znooOpaszue kak QakTop ycTolunBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HooOpa3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTpyKTypa
ouocheprr. XKuoe BemectBo U ero (ynkimuu. OcoOeHHOCTH Ouochepsl Kak
ro0albHOM 3KocHcTeMbl. J[MHaMHUueckoe paBHOBecHME U OOpaTHas CBSA3b B
ouocdepe.

KpyTroBOpOTHI BEleCTB U OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriaepoaa,
a30Ta). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpoONOreHHble U3MeHeHus B Ouocdepe.
['moGanbHbIE 3KOJIOTMYECKUE MPOOJIEMBI.

CocymiecTBOBaHUE MIPUPOBI u YEJI0BEUYECTBA. CoxpaHeHnue
O6ropazHoobOpasusi Kak OCHOBa ycTorunBocTu 6mocdepbl. OCHOBA parmOHAIBHOTO
VOpaBJICHUS] TPUPOJIHBIMU pecypcaMu M HX UCIHOJIb30oBaHUE. JloCTHXKeHUs
OMOJIOTMU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuuel u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupomubie coobmectBay, «llemn mnuTaHus», «IKOJOTHUYECKAS IMHPAMHUIIA,
«buocdepa n yenoBek», «IKOCUCTEMA IMUPOKOJIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuoneHno3 Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «BaxkHeilline HCTOYHUKH
3arps3HCHMsI BO3MIyXa M TPYHTOBBIX BOI», «[louBa — BaskHEHWIash COCTaBIISIOIIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DakTopshl
pPaZOAaKTUBHOTO 3arps3HeHusi Ounocdepr», «OOmas crpykrypa Ouochepsn,
«PacnpocTpanenue xku3HU B Ouochepe», «O30HOBBIM 3KpaH OuoCcPepb»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mopelb-amInkanus «Tunuaaple OUOIEHO3bI», TepOapwuii
«PacturtenbHbIe COOOIIECTBAY, KOJUICKIIUN «bHoIIeHO3», «BpeauTenn BaKHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TrepOapuu M KOJUJIGKIIMM pAcTeHUH W
JKUBOTHBIX, TIPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIINIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUJIOB
PACTEHHI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA IIPOITPAMMLBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3ysbTaTam
OCBOCHHUS  OOy4YalOIMMHUCSA TporpaMM CpeAaHero oOlmero  o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbDI

B cTpyKType NIMYHOCTHBIX pE3yJbTATOB OCBOCHMS mpeamera «buosorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IPaXTAHCKOM UJECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJuyue MOTHUBAIlMM K OOYYeHHMIO OHOJIOTHH,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUU JIUYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN pPa3BUTUS OUOJIOTHYECKOTrO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIMUXCS PYKOBOJCTBOBATHCS B CBOCH
JIESITEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYHME HKOJOTHUUYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBHTh IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUA MpeaMeTa «buosorus» nOCTUraroTCs B
€IUHCTBE YYCOHOM W BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHU C
TPaJULIMOHHBIMU POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlECCaM CaMOITO3HAHHUS, CAMOBOCIHUTAaHHS U
CaMOpa3BUTHUSA, PpA3BUTUA BHYTPEHHEH TMO3ULUMM JIMYHOCTH, MaTPUOTU3MA,
YBXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApPIIEMY ITOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHHS, OEpEKHOrO0 OTHONIIECHUS K KYJbTYPHOMY HACJIECIAUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoie u
OKpYXarollen cpene.

JlnyHOCTHBIE pE3yibTaThl OCBOEHUS YueOHOro mpeamera «buoIOTHS»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCS PYKOBOJCTBOBATHCS
chopMHUPOBAHHONW BHYTPEHHEHW TIO3UIIMCH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHECHHOTO
ONBITA U OMbITA JEATEIBHOCTH B MPOLECCE peanu3alid OCHOBHBIX HANpPaBICHUI
BOCITUTATEIIBHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M TO3HABATEIBHBIX 3aJ]1a4, BBHITOJTHCHHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHMYECTBY B MPOLIECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABAaTEIBHBIX W HCCJIENOBATEILCKUX 3a7a4, YBAKHUTEIHLHOTO
OTHONIICHUSI K MHEHHUIO OIMOHEHTOB TMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH NEpEN
PonuHoM, ropmoctn 3a CBOM Kpad, CBOK PoanHy, CBOM SI3BIK M KYyJbTYpY,
MIPOLLIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOIIIEHUE K ITPUPOJHOMY HACJIEAUIO U NMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTWH, TOHMMAaHHWS 3HAYCHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA M COBPEMEHHOI'O 00IIEeCTBA;

ujeitHas yOexJEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOTI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX LIECHHOCTENW POCCUICKOT0 HApOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEISAM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauuusiMu HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOILIEHHWE K MUPY, BKIIIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJAa, OOLIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE IMOIIMOHATILHOTO BO3JICHCTBUSA KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHE
MIPOSIBJISITh KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢usuuyeckoro BocnuTaHus, GopMHUPOBAHUSA KYJbTYPHI 3J10POBbS U
IMOIMOHAJIBHOTO 0J1arONOTyYHUs:

NOHMMAaHUE W peaju3alus 370poBOro u 0Oe3omacHoro obpas3a >KU3HU
(3mopoBO€  mUTaHUE, COOJIOJICHWE TUTHEHUYECKUX TMpaBWI W HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATUA W OTHOBIXa, pETysapHas Qu3ndeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3]I0POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI HWHIWBHIYAIBPHOTO H  KOJIJICKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUSAX, YTPOKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TMOCJECACTBUI M HENPUSTHSI BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYI0II00HE;

TOTOBHOCTh K AKTHMBHOW JESTEIbHOCTH TEXHOJOTMYECKOM U COLMAIBHOM
HaIpaBJIeHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHATH TaKYIO IESITCILHOCTD;

WHTEPEC K pasNIuyHbIM cepaM MpoPeCCHOHATBHON AESITEIIbHOCTH, YMCHHE
COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  Pealru30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JI0TH4€CKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 1I€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIBTYphl: MPHUOOPETEHUE OIBITA
IUTAHUPOBAHUS TOCTYNKOB M OLEHKHM HMX BO3MOXHBIX TOCIEICTBUNA IS
OKpY alollel Cpeibl;

OCO3HAHUE TJI00ALHOIO XapaKTepa SKOJIOTMYECKUX MpOOJIeM M MyTed uX
pEIICHNS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMSI W YMEHHUS TMpU PEIICeHUH TMpPoOJieM, CBSI3aHHBIX C PALMOHAJIBHBIM
MPUPOJIONIONIB30BaHNEM  (COOMIO/ICHHE  TpaBWJI  TMOBEACHUA B MNPUPOJIE,
HAIMPaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXPaHY BHJIOB,
AKOCHUCTEM, OHoChephI);



AKTUBHOE  HEINpUATHE JCUCTBUM, MNPUHOCAIIMX BPEH  OKPYNKaAKOLIEH
NPUPOAHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArOMPHUSATHBIE 3KOJIOTHYECKHE
MOCJIEICTBUS NPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILATD UX;

HaJM4YUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEATENBHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHUKATUBHON W COLIMAILHOM
MPAKTUKE, TOTOBHOCTH K yYaCTHIO B IIPAKTUUYECKOMN NEATEIBHOCTH IKOJIOTMUECKOM
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKHM M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAjore
KyJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATENBCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMU U MIO3HAHUS MUDA;

NOHUMaHuEe crneuu@uku OHOJOTrMM Kak HayKd, OCO3HaHUsi €€ pojau B
(dbopMUpPOBaHNUN PAIMOHATIBHOTO HAYYHOTO MBIIIICHUS, CO3JaHUU LEJIOCTHOTO
NPEJCTaBICHU 00 OKpYXalolleM MHUpE Kak O €JUHCTBE IPUPOJbI, YEIOBEKa U
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJIsi COBPEMEHHOM LMBUIN3AIUU:
o0ecrieueHus: HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE NEPCIEKTUBHbIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPECypcHble  MPOOJEeMbl  Pa3BUTHUS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJAa U3 TNIOOAIBHBIX 3KOJOTHYECKUX MPOOIeM U
o0ecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OWOJOTMYECKUX 3HAHUA B LEIIX
NOBBIIICHHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaroImmxcs, GopMHUpPYEMOit
MPU U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh TMOJNy4YaeMble 3HAaHUSA JUIS aHAIW3a M
OOBSICHEHHUS SIBIICHUN OKPYXAIOMIEro MUpPa U MPOUCXOASANINX B HEM M3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HA OCHOBE HayyHbIX (AKTOB U
MMEIOIIUXCS JaHHBIX C LIEJIbIO OJYYE€HHUSI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelIeHus MpoOJieM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHME LIEHHOCTH HAYYHOM JIESTEIbHOCTH, TOTOBHOCTbH OCYIECTBISAThH
MPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO M
caM000pa30BaHUIO, K aKTUBHOMY TOJYYCHHIO HOBBIX 3HAHHMHA TO OWOJIOTUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHMS ydyeOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble JJis1 (OPMUPOBAHUS MHPOBO33PEHUSI OOydarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSTHS, OTPa)KaroIIue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJOB TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTUs, SIBIICHHE, MPOIIECC,
CUCTeMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCCIIeIOBaHUE,  HAOIIOJICHHE,  W3MEpPEHHe,  JIKCICPUMEHT H  JIPYTHX),
yHUBEpCAIbHBIC Yy4YeOHBIC JnelcTBHs (TIO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecIeynBaroIne dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH ¥ COIMANIBHONH KOMIIETCHIIMH OOYYaroIIMXCs, CIOCOOHOCTH
o0yJaronmxcs UCTIONIb30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHUA W  YHUBEpCAJIbHbIE Yy4yeOHbIE JEHCTBUS B
MMO3HABATEILHON M COLIMAJIBHOM MPAKTUKE.

MertanpeaMmeTHble pe3ysnbTaThl OCBOCHHS IPOrPaMMbI CPEAHETO OOIIEro
0o0pa30BaHus JOJIKHBI OTPaXKaTh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU M03HABaTEJbHbIMH
NEeUCTBUAMM:

1) 0a30Bble JJOrHYecKme JeicTBUS:

CaMOCTOATENBLHO  (QOpPMYyJNHMpPOBaTH M aKTyaJIU3UpOBATH  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanmu3a, CUHTE3a, CPaBHEHHUS, Kilaccu(uKalny, 00001EeHNs), paCKpPbIBaTh CMBICI
OMOJIOTUYECKUX MOHATUN (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3M C IPYTUMH MOHATHUSIMH);

ONpENENSATh LEAN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JOCTHIKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMA LIESIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBICHHM
YKABOW NPUPOJBL,

CTPOUTH JIOTMYECKHE PACCYXKIAECHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTU M IPOTHUBOPEUUS B PacCMaTpPUBAEMBbIX
ABJICHUSIX, (POPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

PUMEHSThH CXEMHO-MO/ICJIbHBIE cpencTtBa A IPEACTaBIICHUA
CYLIECTBEHHBIX CBS3€M M OTHOIICHHUU B M3y4aeMbIX OHMOJIOIMYECKHUX OOBEKTax, a



TaK)K€  MPOTHBOPEUMM  pPA3HOrO  pOJia,  BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHUS] MPOOJIEMBbl C YYETOM aHAlIU3a MMEIOIIUXCA
MaTepUaNIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1EJISIM, OIIEHUBATh PUCKH MOCIICICTBUIN ACATEILHOCTH;

KOOPAVUHUPOBAaTh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  pPeajbHOIO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIIEHUH KU3HEHHBIX TIPOOJIEM.

2) 0a3oBbIe McCIe0BaTEIbCKUE 1eHCTBHUA:

BJIaJIETh HABBIKAMU YYEOHO-UCCIIEIOBATEIILCKON U MPOEKTHOM JeATeIbHOCTH,
HaBbIKAMH  pa3pemIeHHs 1IpoOjeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJ0B PEUICHUS MPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHMUS;

WCIIOJIb30BaTh Ppa3IMYHbIC BUJIBI JIEATEIBHOCTH [0 MOJYYEHUIO HOBOIO
3HAHMS, €T0 WHTEPHpeTalnH, MPeoOpPa3OBaHWI0 W TMPUMEHEHUIO B Y4EOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COITMATIBHBIX MPOSKTORB,;

dbopMupoOBaTh Hay4YHBIN THUI MBIIUICHUS, BIaJACTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMH MMOHATHSIMH U METOJAMU;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BATEIHHOU
JIESITEIbHOCTH M )KU3HEHHBIX CUTYAITUSAX;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ PEIICHMS, HaXOIUTh apryMEHThI IS J10Ka3aTesbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMETPhbl U KPUTEPUU PEIICHUS;

aHAJIU3MPOBATh TMOJIYyYCHHBIE B XOJEC PCIICHUS 3aJa4ud Pe3yJibTaThl,
KPUTHYECKH OIIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYILIECTBIIAITh IIEJICHAPABICHHBIN IMOKMCK IEPEeHOca CPEJICTB U CIOCOOOB
JeUCTBUS B MPO(HECCUOHAIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U TMPAKTUYECKYIO 00JIacTH
JKU3HEACATSIIBHOCTH,

yMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX IIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC HJICH, MpeJjaraTh OPUTMHAIBHBIC MOJAXOAbl U PElIeHUs,
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMaIUu (TEKCTe y4eOHOTo
MocoOusl, HAyYHO-TIOMYJSAPHOW JHTEeparype, OHOJOTHMYECKUX CIIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B WHTepHeTe), aHaIU3UpOBaATH



HH(OPMAITUIO PA3IMYHBIX BUJOB U (HOPM IPENCTABICHUS, KPUTHIECKU OIIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(bOpMyIUPOBATh 3aMPOCHl U MPUMEHATh PA3TMYHBIE METOIbI MPU TIOUCKE H
otOope Omosornyeckor MHGOpMAIHK, HEOOXOAMMON JJIS BBITIOJIHCHUS y4€OHBIX
3azay;

NpUOOpeTaTh OMNBIT MCHOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOJIb30BaHUS PA3TUIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMANbHYIO  GOpMYy  MPEACTABICHUS
ouosiornueckor nHGopmaruu (cxemsbl, rpaduKy, JUarpamMMbl, TaOJIUIIbI, PUCYHKH
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpPEACTBA Tpu paboTe C
Ouonornyecko HHPOpMaNUE: TPUMEHATh XUMHUYECKHe, (U3UYECKUEe W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJHYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACIO3HaBaHWA HW  3alUThl  WHGOpMAIH,
MH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaeHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU AeHCTBUSAMM:

1) oOG1enne:

OCYIIECTBIISTh KOMMYHHUKAIIMK BO BCeX chepax >KU3HU, AKTUBHO Y4aCTBOBATH
B JMAJIOT€ WJIM JUCKYCCHUHU MO CYIIECTBY OOCYyX/IaeMOoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoi
3a/lay, YYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH MO3UIUNA JAPYTHX yYaCTHUKOB
JIAAJIora Wik JTUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHBIE CpejAcTBa OOIEHHUs, I[OHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, IMPEANOCHIIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIh30BAaHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasA JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI IpH peIIEHUU OMOJIOTUYECKON MPOOIEeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOH 3aauH;

BBIOMpPATh TEMATHKYy M METOJIbI COBMECTHBIX JEHCTBUM C Y4YETOM OOLIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjeHa KOJUICKTHBA,;



MPUHUMATh L€ COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWUHUPOBATh JEWUCTBUS MO €€ NOCTWKECHHIO: COCTaBJIATH IUIAH JEHCTBUH,
pacrpenensTh POl C Y4€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLICHUBATh Kauy€CTBO CBOETrO BKJIAJa M KaXJOr0 Y4YaCTHHMKAa KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIC TIPOCKTHI, OILEHUBATh UJEHU C TMO3UIUMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3ITUUYHBIX
CUTYaLMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJjaieHnie YHMBEPCAJTbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MPOOJIEM M UX
pELICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUI 1IE€JIEBBIE U CMBICIOBbBIC
YCTAHOBKHM B CBOMX JEHCTBHSIX M MOCTYIKAaX MO OTHOUIEHUIO K YKHUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYIKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NIESITEIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa3oBaTEIbLHOMN
JIEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsX;

CaMOCTOATENIFHO COCTABJISITh IUTAH PEIICHUS TNpoOJieMbl € Y4ETOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKU y4eOHOTO MPeIMETa HAa OCHOBE JIMUHBIX PEANOUYTECHUH;

JieaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW JSPYJAHUIHH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATH CBOM 0OO0pa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHOM  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YyJIbTATOB W
OCHOBAaHHM, MCIOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CHUTYaIlMH, BhIOOpa
BEPHOIO PEILICHHUS;

YMETh OLICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATHh PEIICHUS MO HX
CHUYKEHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX I[IPU AaHAJIU3€ pPE3yJbTaTOB
NEATENBHOCTH;

3) npuHATHE ce0s U APYIUX:

NPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apryMEHTbl JPYIMX I[IPU AaHAJIU3€ pPE3yJbTaToOB
NEATENBHOCTH;

IIpU3HAaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TO3HUIIMU JPYTOro 4eJ0BeKa.

HNPEAMETHBIE PE3YJIBTATbBI

[IpeametHble pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuuieckue ajisg yueoOHoro npeamera «buomorusy»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, HHTEPIIPETALIMN U
IpeoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CUTYyaIUsX, a TAaKK€ B PEaJIbHbBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npeameTHbie
pE3yNbTaThl IPEACTABIIEHBI IO FOJIaM 00y4YEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOeHUs ydeOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAaJ€ POCCUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa ISl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COAEp)KaHHE OWOJIOTMYECKUX TEPMHHOB M TOHATHUM:
KU3Hb, KJE€TKa, OpraHu3M, MeTabonu3sM (OOMEH BEIIeCTB U MpeBpalleHUE
HHEPTUM), TOMEOCTa3 (CaMOpPEryJsiius), YPOBHEBAsT OpraHU3AlMs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajibHAsg JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKJEHUS KyJIbTypHbIX pacteHuil H. 1. BaBuiioBa), onpenensarb rpaHUIbl
UX IPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOT'O MO3HAaHUs B OMOJIOTUU: HAOTIO/IEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NPOLECCOB M SIBICHHUI, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  TMIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAYy HCCIeAyeMbIMH BEJIMUYMHAMHU, OOBSICHEHUE IOIYYCHHBIX



pPE3yNIbTATOB, UCIOJB30BAaHHBIX HAYYHBIX TMOHSTHM, TEOPUNA M 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHu3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHUS SHEPruu B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO W JHEPreTHUYecKoro oOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHMS, HWHAMBUAYAJBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYYCHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
MIPOLIECCOB U SIBJICHUH, JUJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
JKU3HH C LENpl0 oOecredeHus: 0e30MacHOCTH CBOETO 3J0pPOBbS U 310POBbS
OKPY>KaIOIUX JIIO/IeH, COOTIOCHHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYXKAIOIIeH
OPUPOJIHON cpene, NMOHMMaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonorun " OMOTEXHONOTUA  AJii  paldOHAIBHOTO
IPUPOAOTIONb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Jaud Ha MOHO- H
JUTUOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacleOBaHUE, COCTaBJISATh CXEMBbI
MOHOTMOPHUIHOTO CKpPEIIMBAHUS I MpPE/CKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBIMOIHATH J1a0OpAaTOPHBIE M MPAKTHUECKHE PadOThl, COOMIOAATH
npaBuia nmpu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBa MAacCOBOM MH(pOpPMAIH, HAYYHO-TIOMYJISPHbIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIENOBaHUIl B Ouosorum,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHBIE IMCbMEHHBIE W YCTHBIE COOOIICHMS,
0000mmas OnoIOTHYeCKYr0 HH(POPMAIMIO W3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
WCIIOJIb30BATh OHITHIHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 11
K1acce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUONOTHH, (HYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUISl PEIICHUS KU3HECHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OWOJIOIMYECKUX TEPMHMHOB M MOHATHUM:
BU/I, TOMYJISILKS, T€HOGOH/, SBOJIOLMS, ABMXKYIIUE CUIIbI ((PAKTOPHI) 3BOJIIOIMH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PAKTOPBI,



DKOCHUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PpEAYyLUEHTbl, LENU M[HUTAHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHos3, onocdepa;

YMEHUE H3/Iaratb OWOJIOTMYECKHME TeOopuH (IBOJIOLMOHHAS Teopusa Y.
JlapBuHa, CHHTETHYECKass TEOPHUsSl HBOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonctBa K. M. bopa, uepenoBanus riaBHBIX HalpaBiICHUN H
nyTtedt spomoruu A. H. CesepuioBa, yuenus o 6uochepe B. WM. Bepnanckoro),
ONPENENATh IPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BIJIaJIETh METOJIJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOTIOIEHNE H
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB M SIBICHUW, OpraHu3alus U IMPOBEIICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMKEHHE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXAY HCCIETyEMbIMUA BEJIMYMHAMHU, OOBSICHEHUE IMOIYyUYECHHBIX
pPEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAayYHBIX MOHSATHM, TEOPUN M 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHUOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOT€OEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHJI000pAa30BaHMS, MPUCTIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHSI HKOJOTMYECKUX (HAKTOPOB Ha OpPraHU3Mbl, MNEpeHoca
BEIIECTB M TOTOKA JHEPrUM B DKOCUCTEMAX, AHTPOINOTCHHBIX HW3MEHEHUW B
HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJYUYEHHbIE 3HAHMS ISl OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHHUM, JUISl TPUHATHSA MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN
JKU3HH C LENpl0 o0ecnedeHus: Oe30MacHOCTH CBOETO 3J0pPOBbS U 310POBbS
OKPYXKAIOIIUX JIOJIEH, COOII0IEHUS HOPM I'PaMOTHOTO MOBEJICHUS B OKPY>KaIOIIEH
NPUPOAHON cpeje, MOHMMAaHUE HEOOXOJMMOCTH MCIOJIB30BAHUS JTOCTHXKCHHM
COBPEMEHHOW OMOJIOTHH ISl pAlIMOHATIBHOTO IPUPOI0IIOIb30BAHUS;

yMEHHUE pemiaTh dJIeMEHTapHbIC OMOJOTUYECKHUE 33/1ad, COCTABISATh CXEMBI
MEepPeHoOca BEIIECTB U YHEPTUU B IKOCHUCTEMaX (IIETH MUTAHMS ),

YMEHHUE BBINOIHATh JTA0OPATOPHBIE U MpPAKTUYECKHUE pabdoThl, COONIOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIUU, HAyYHO-TOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHUE CO3/1aBaTb COOCTBEHHBIE IIMCHMEHHBIE U YCTHBIE COOOIICHHUS,
00001112 GMOJIOTMYECKYI0 UH(POPMALIMIO U3 HECKOIbKUX HUCTOYHUKOB, I'PAMOTHO
UCIOJIb30BaTh NOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Konrpoabnubie | IlpakTuuecku (upp )
NporpamMmsl Bcero o0pa3oBaTejibHbIE
padoThI e padoThbI
pecypchl
but6mmoreka [JOK
1 buonorusi kax Hayka 2 0.5 https://m.edsoo.ru/7141¢292
2 JKuBbIe CUCTEMBI U UX OpraHU3aIus 1 bubmmorexa [JOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTAB M CTPOCHUE KIICTKHU 8 1 bubmmorexa [TOK
P https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 K
HBHCACATEIBHOCTE [ICTRH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmuoxeHne 1 HHAMBUAYAITLHOE Pa3BUTHE 5 | bubnmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTh M K3BMEHYMBOCTD 2 15 bubnuorexa [JOK
OPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bu6muoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpems 1 Bubmmorexa I[IOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4




11 KUIACC

KoJau4yecTBO 4acoB DJIeKTPOHHBbIE
HaunMeHoBaHue pa3aeoB H TEM nudpoBLIe
Ne ni/m P Kontpoabunl | IlpakTuueckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypchl
bu6mmoreka [IOK
. JsomonEoHHas GHonorHs ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 bu6nuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraausMmbl ¥ OKpyIKaroIas cpena 5 1 bubmmorexa LOK
p Py m pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa U DKOJIOTUYECKUE CUCTEMBI 9 hitps-//m.cdsoo.ru/ 741 ccT4
bu6mmoreka [JOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IIpuioxkenne k padoyeii nporpamme
yueOHoro npeamera «buosorus»
(ba3zoBblii ypoBensb) 10-11 kiace

BHeceHnbl H3MeHEHUS
Ipuka3z Ne 251 ot 15.12.2025r.

KAJIEHAAPHO-TEMATHYECKOE
IINTAHUPOBAHMUE yue0Horo npeamera «buoJiorus»
st 10 kimacca Ha 2025-2026 ron

yuutenb: borganosa Upuna IletpoBHa

Bboumapeso, 2025 rox



Kanennapuo noypounoe ranuponanue rno ouonoruu 10 KJIACC

KoanuectBo

Ne JacoB Aara DJIeKTPOHHBbIe U (pPOBbIE
Tema ypoka n3yue

n/m Bee | K o0pa3oBaTeJIbHbIE PeCypChl

I/P | Hus
ro |/P
bu6mmoreka IJOK
1 Buonorus B cucreMe Hayk 1 01.09 | https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTop! TO3HAHUS )KUBOH TIPUPOJIBIL.
[IpaxTrueckas padora Ne 1 «/cronp3oBanue bu6motexa [IOK

2 1 0.5 |08.09
Pa3IMYHBIX METO/IOB IPH U3yUEHUH https://m.edsoo.ru/863e6122
OHMOJIOTMYECKUX 00BEKTOBY

3 buonornueckue cucTeMsbl, MPOLECCH U UX | 15.09 bu6bmmoreka IJOK
M3y4YeHUE ' https://m.eds00.1u/863e6564

4 XHUMHUYECKHH cOoCcTaB KIIeTKH. Boaa u | 2209 bu6mmoreka [JOK
MUHEpaIbHBIE COJU ' https://m.edsoo.ru/863e674¢

bubnuoreka [JOK
b . 1 29.

5 enku. COCTaB U CTPOCHHE OCITKOB 9.09 hitps-//m.eds0o.u/863e6b72
depMeHTB — OHOJIOTHYECKUE KaTaJIN3aTOPBI.

Jlaboparopnas pabota Ne 1 «M3y4uenne bu6mmotexa JOK

6 . 1 0.5 [06.10
KaTaJIMTHYECKOH aKTUBHOCTH ()epMEHTOB (Ha https://m.edsoo.ru/863e6b72
npuMepe aMUIIa3bl WK KaTajasbl)»

bub6mmoreka [JOK
7 YraeBoneL. Jiumu e ! 13.10 https://m.eds00.1ru/863e6870
bubmnoreka [IOK
H .ATO 1 20.1

8 YICICHHOBIC [HCTOTH! 0.10 https://m.edsoo.ru/863e6d5c

9 HcTopust u MeTobI U3yUEHUS KIETKH. | 75.10 bu6nuorexka HOK
Kiterounas reopwust ' https://m.eds00.1u/863e6e88

10 | KneTka kak 11eJIOCTHAs )KUBasi CUCTEMA 1 27.10
CtpocHue yKapHOTHUECKON KIIETKH.

JlaboparopHas pabota Ne 2 «M3y4yeHue bubmuoteka [JOK

11 | cTpoeHHs KJIETOK paCTeHUH, )KUBOTHBIX, TPHOOB 1 0.5 | 10.11 | https://m.edsoo.ru/863e6ff0
1 OaKTepHii 10T MUKPOCKOIIOM Ha TOTOBBIX https://m.eds00.ru/863¢e716¢
MUKpOIIpernapaTax U UxX OIHUCAHUE)

bu6auoreka IIOK

12 1 17.11
OBMmen BemecTs Wk MeTabo M 7 https://m.eds00.ru/863e766¢

bu6mmoreka [JOK

13 dorocunres. XeMoCcHHTES 1 24.11 https-//m.cdsoo.ru/863¢7c98

bu6bnuoreka IJOK

14 i 1 1.12
uepretieckuit oomen 0 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KJIETKHU. JleeHne KIeTKU.

15 Murtos. JlabopaTtopras padota Ne 3 1 05 | 0812 bu6mmotexa HOK
«Ha6oienre MUTO3a B KJIETKAX KOHYHKA ’ ) https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOTIPEapaTax»

16 buocuaTes Oenka. Peaknius MaTpiuaHOTO | 15.12 bubmmoreka [IOK
CUHTE3a ’ https://m.edso0.ru/863e796¢




bubnunoreka IJOK

1 T — 1 22.12
! pancaaus — OnocuiTes benia https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
18 | HekneTounbie GOpMBI )KU3HH — BHPYCHI 1 29.12 https-/m.cdsoo.rw/863¢7540
Bbu6mmoreka [JOK

19 | ®opmBbl pa3MHOXKEHHUS! OPTaHU3MOB 1 12.01 | https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmmoreka [JOK

20 | Meii 1 19.01

enos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE TIOJIOBBIX KIETOK.
OmnogorBopenue. JlabopaTtopHas pabota Ne 4 bubmunorexa [IOK

21 1 0.5 |26.01
«M3y4yeHne CTpOeHHS MOJOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIpEnapaTax»

bu6bnunoreka IJOK
22 | U 1 2.02
HINBHIYaJIbHOE Pa3BUTHE OPraHU3MOB 02.0 https-/m.cdsoo.ru/863¢8436

” I'eneTnka — HayKa O HaCJIEACTBEHHOCTH U | 09.02 bu6motexa [IOK
U3MEHUYUBOCTH ) https://m.eds00.ru/863e8612

24 3aKOHOMEPHOCTH HACIEAOBAHUS IPU3HAKOB. | 16.02 bu6mmotexa JOK
MoHOrHOpHUAHOE CKPEIMBAHUE ) https://m.edso0.ru/863e8878
JurnOpuaHoe ckpenirBanue. 3aKoH bubmmoreka LJOK

25 1 24.02
HE3aBHUCUMOTO HACIICAOBAHIS MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HACJIeZIOBaHUE TIPU3HAKOB.

y JlaGopartopHast pa60T§ Ne 5 <<I/I3yquHe6 1 os | oros BuGorexa LIOK
pe3yAbTaTOB MOHOTHOPUIHOTO U IUTUOPUIHOTO . . hitps-//m.eds0o.w/863¢8¢60
CKpEIIBaHUs Y AP030(UIIBI HA TOTOBBIX
MHUKpOIIpenapaTaxj

27 I'enetuka nona. HaciienoBanue npu3HAKoB, | 16.03 bubmmoreka LJOK
CIIETIEHHBIX C TIOJIOM ) https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencreeHHast
U3MEeHYUBOCTb. JlabopaTopnas padota Ne 6.

s |u o . ) 05 | 06.04 bubmuoteka [JOK

3y4eHre MOJU(PUKATUOHHONH H3MEHYNBOCTH, . . htps-//m.cdsoo.rw/863c8efe
MMOCTPOSHUE BapUAIIMOHHOTO Psiia
BapHUallMOHHOW KPUBOW»

29 Haagg ef (J:\rTB7e HHZH :;Mse HqHZOCT“b ' Haiiilfopﬂag | 0.5 |13.04 |PuOmoTeRalOK
paboTa 7 /. (AHAINS MyTatit y ip e ' ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKPOIIpENapaTax»

30 PesepBHelii ypok. IIpomexxyTouHast uTorosas 1 20.04 Bbubmmoreka LJOK
aTTecTarms ) https://m.edsoo0.ru/863e8d78
I'enernka vyenoBexa O000IIEHNE 11O TEME

31 «HacneacTBeHHOCTh U U3MEHYUBOCTD 1 27.04
OpTaHH3MOB)

bu6bnmunoreka IJOK
2 1 4.

3 Ceneiuis Kak Hayka i npouece 04.05 https://m.edso00.1u/863¢9214

1 Meto/ibl U TOCTUXKEHUSI CEJIEKIIUU PACTEHUN 1 | 18.05 bubmmoreka [HOK
SKUBOTHBIX ) https://m.eds00.ru/863e¢9214

bubmnoreka [IOK
4 |b 1 25.
3 HOTEXHOJIOIUS KaK OTPACiIb IPOU3BOACTBA 5.05 https-//m.edsoo.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4




[NPOIT'PAMME




KAJEHJAPHO-TEMATHYECKOE
INNIAHUPOBAHMUE yueOHoro npeamera «buosorns»
i 11 kmacca Ha 2025-2026 rog

Bonnapeso, 2025 ron

IIpuiio:xkenne Kk padoyeil mporpamMmme
yueOHoro npeamera «buosorus»
(ba3oBblii ypoBenn) 10-11 kiacce

BHeceHBI H3MEeHEHHU A
IIpuxa3 Ne 251 ot 15.12.2025r.

yuutens: bornanosa Upuna IletpoHa



Kanenmgapno noypounoe mianupoBanue 1o ouonoruu 11 KJIACC

Kouun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne fara ungposbie
n/n Tema ypoka Bcero yHen o0pa3oBaTe/ibHbIE
K/P /P | us
pecypcsbl
N bu6mmoreka [IOK
1 DBOJIIOLUS U METOBI €€ U3YUEHUS 1 03.09 hitps://m.edsoo.ru/363¢a20¢
) WcTopus pa3BuTHs npeacTaBiieHuit 00 | 10.09 bubmuoreka [IOK
SBOJIOLIAN https://m.edsoo.ru/863e9570
3 MHuKpO3BOITIOLIHS 1 17.09 Brbmaorexa [IOK
https://m.edsoo.ru/863e9cle
[Tonynsmus kak sIeMeHTapHas eAuHUIA
4 BHJ1a 1 HBOrOIMU. JlabopaTtopHas pabota | 0.5 | 24.09 bubnmoreka [JOK
Neo 1 «CpaBHeHu€e BUIOB IO https://m.eds00.ru/863e99¢6
MOP(}OIOrHUEeCKOMY KPUTEPHIO»
5 JIBroKyIIye cuibl (3J€MEHTapHbIE | 01.10 bubnuorexa LIOK
(aKTOPBI) IBOTFOIIHH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EctectBenHsblil 0TOOp U €ro (opMbl 1 08.10 https://m.cdsoo.ru/863¢9ed0
Pe3ynbTaTe! 3BOMIOLMY:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
. BHu1000pa3zoBanue. JlabopaTtopHas pabora | 05 | 1510 bubnmoreka [JOK
Ne 2 «Onucanne npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusMa 1 €€ OTHOCHTEILHOTO
XapaKTepay
8 Hamnpasnenus u myTu Makpo3BOJIIOIIUN 1 22.10 bubmmorexa OK

https://m.edsoo.ru/863e9cle




9 HeoOpaTumocTs 3BOTIONINN 05.11
10 Wcropus xu3HU HA 3emiie U METObI €€ 1211
W3Yy4YEeHUs
1 ['MnoTressl NPOUCXOKACHUS )KU3HU Ha 19.11 bubnuotexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButune xu3Hn Ha 3emiie Mo spam u 26.11 bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOTIOIUN
PacTUTENBHOTO U )KUBOTHOTO MHUpA. Bu6morexa [IOK
13 | [IpakTuueckas padora Ne 1 <<H3?’/HGHI/I6 0.5 | 03.12 https://m.cdsoo.ru/863ca8be
HCKOITA€MBIX OCTATKOB PACTCHUM U
KUBOTHBIX B KOJIICKIIHSIX)
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro 10.12 bubnuoreka [JOK
MHupa https://m.edsoo.ru/863ea48e
15 | DBomtouus yenaoBeka (aHTPOIOTreHe3) 17.12 ngj;;fg;gﬁg@eaczc
16 JIBmokytue cuibl (paKkToOphI) 2412 bubmuoreka [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 | OCcHOBHBIE CTaIUU FBOIIOLUU YEIOBEKA 14.01
13 YenoBeueckue pacbl U IPUPOIHbBIE 2101 bubnuotexa [JOK
aJlanTaluy 4YeJIOBeKa https://m.edsoo.ru/863eaeca?
PesepBubIil ypok. O600111eHIE TIO TEME
19 | «Bo3HUKHOBEHME U pa3BUTHUE KU3HU HA 28.01
3emie»
20 | Dxoyorus Kak HayKa 04.02
)1 Cpenpl OOUTaHUS U YKOJIOTUYECKUE 11.02 bubnuoreka [JOK

(bakxTopsl

https://m.edsoo.ru/863eafec




Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonorndyeckue
0COOEHHOCTH PacTEeHUH U3 pa3HBIX MECT

bu6mmoreka [JOK

22 0.5 | 18.02
obutanus». JlaboparopHas padota Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCa»
Bbu6mmorexa [JOK
23 | buoruueckue paxTo 25.02
HOTHHECKNE (paKTOpb! https://m.edsoo.ru/863eb348
DKOJIOrM4ecKHe XapaKTepUCTUKU
0 . Ipa eckas pabora Ne 2
g |1 HYJISII‘I.I/II/I paKkTUYecKas p 3“ 0.5 | 04.03
«ITomcy€T MIOTHOCTH MOy TSI
Pa3HBIX BUJOB PACTCHUN»
bu6mmorexa [JOK
25 | CoobuiecTBa 0 —0 11.03
HICCTBA OPrafsMon HOHEHO3 https://m.edsoo.ru/863eb46a
26 | DKoIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) 18.03 bubmorexa T[IOK
https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. B OK
27 | Oxomornueckue nupamuasl. CBorcTBa 01.04 nommorexa I
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 | IIpupoaHbie SKOCUCTEMBI 08.04
bu6mmorexa [JOK
29 | AuTpormnore € DKOCUCTE 15.04
HTPOTIOTCHIHET HCTEMET https://m.edsoo.ru/863ebb5Se
buocdepa — rimobdanpHas 3KocucTeMa
30 | 3emisu 3aKOHOMEPHOCTH CYIIECTBOBAHUS 22.04 bubmoreia HOK
P Y ' https://m.eds00.ru/863ebd16
ouocdepsl
31 | IIpoMeskyTodHasi HTOTOBasl aTTECTAIIMS 29.04
32 | YenoeuecTBO B Onochepe 3emiun 06.05
33 | CocyiecTBOBaHHE MIPUPOIBI H 13.05 bubmmorexa ITOK




YCI0BCUCCTBA

https://m.edsoo.ru/863ebale

PezepaHblil ypok. O60011€HHE TEMBbI

34 | «Coo01ecTBa U dKOJIOTHYECKUAE 1 20.05
CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeiHero 001ero 00pa3oBaHust

CdopMHpOBaHHOCTh 3HAHUH O MECT€ W POJM OHOJOTUM B CHUCTEME
HAy4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHbI MHUPAa U HAyYHOT'O MUPOBO33PEHHUS; O
BKJIaJIe POCCUUCKHMX M 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiorny; (HyHKIMOHAIBFHOW T'PaMOTHOCTH 4YeNlOBEKa JJIsl PELIeHHUs

JKN3HCHHBIX 3aJa4

YMeHHne packpbiBaTh COACpPKAHWE OUOJOTHYECKUX TEPMHUHOB U
MOHSTHUIN: )KU3Hb, KIETKA, OpraHu3M; MeTa0onnu3M (0OMEH BEILIECTB U
MpEeBpalllCHHEe HHEPTUM), TOMEOocTa3 (CaMOperyJsius), ypOBHEBas
OpTraHM3aIMs JKUBBIX CHUCTEM, CAMOBOCIPOM3BEACHHE (PETPOTYKITHS),

HaCJICACTBCHHOCTb, U3MCHUYUBOCTL, POCT U PA3BUTUC

YMeHnue uznaraTte OMONOrHUECKUe TEOpUH (KJIETOUHAs, XpOMOCOMHas,
myTtanuoHHasi), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
yueHus (0 IEHTpaXx MHOrooOpasus M MPOUCXOXKIEHHUS KyJIbTYPHBIX
pactennii H.W1. BaBunosa), onpenensaTs rpaHULbl UX IPUMEHUMOCTH K

JKNBBIM CUCTCMaM

VYMeHue BlageTh METOJaMH HAy4YHOrO TO3HaHUS B OHOJOTUH
(HaOnrofieHHe W OINHKCAaHUE XUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHM3alsi W  MpOBEJEHUE OHOJOTMYECKOro  SKCIIEPUMEHTA,
BBIJIBUKEHUE  TUIIOTE3bl;  BBISBICHUE  3aBUCUMOCTH  MEXIY
UCCJIETyeMbIMU BETMYMHAMU, OOBSICHEHUE MOITYYEHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAaHHBIX HAyYHBIX TOHATUM, TEOPUM W 3aKOHOB, YMEHHE

ACJIaTh BbIBOAbBI HAa OCHOBAHUU ITOJTYYCHHBIX pCSYJIBTaTOB)

10 KUVIACC

Kon
NMpoBepPsieMoro
pe3yJjabTara

1

2

3

4

5

VYMeHHe BBIIEIATh CYLIECTBEHHbIE NPU3HAKM BUPYCOB, KIETOK
MpPOKapHOT M DYKApPUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB;  OCOOEHHOCTH  TMpOLIECCOB  OOMEHa  BEIIeCTB U
MpPEeBpaIllCHUs] SHEPTUM B KJIETKE, (POTOCHMHTE3a, IUIACTHUYECKOTO U
DHEpreTHYecKoro  oOMeHa, XEMOCHHTe3a, MHTO03a,  Meio3a,
OTUIOZOTBOPEHHUS,  Pa3MHOXXCHHS, WHIWBHAYAJIbHOTO  Pa3BUTHS

opraHusma (OHTOI'€HE3)




YMeHne IMPUMCHATH IMOJTYYCHHBIC 3HaHUA JJIsL 00BICHEHHUS

OMOJIOTUYECKHX TMPOILIECCOB U SIBJICHHMA, AT MPUHATHS MPAKTHYECKHX
pEIICHUI B MOBCETHEBHOM JKU3HU B IENIAX 0OecTieueHrsI 0€30MacHOCTH
CBOETO 37I0POBbBS M 37J0POBbSI OKPYKAIOIIUX JIFOJIEH, COOJTFOICHUST HOPM
TPAMOTHOTO  TIOBEJEHUS B  OKPYKAIOIICH

NPUPOJIHON  cpene;

IIOHHUMAaHHEC HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ

COBpeMeHHOﬁ Ouoyiorud W OHMOTEXHOJOTHi AL palflMOHAJIBHOT'O

MIPUPOIOTIOIB30BAHUS

YMeHue peliath 3JeMEHTAapHble T€HETHMUECKHE 3a/layd Ha MOHO- U
TUTUOPHUIIHOE CKpEUIMBAaHUE, CILICTJICHHOE HACJIeOBAHHE; COCTABIISTH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHHUA JJIA MpeaACKa3saHusa

HaCJICAJOBaHUs IPU3HAKOB Yy OPraHu3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHBIE U TMPAKTUYECKUEe padoThl,

coOmonaTh npaBwia Npu pabore C ydyeOHBIM M J1a0OpPaTOPHBIM

00opytoBaHUEM

YMeHue KpUTHUECKH OLEHUBATh W HWHTEPIPETHUPOBATh MH(GOPMAIUIO
OHMOJIOTMYECKOTO COJEPKaHuUsl, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS
13 pasnmuyHbIX UCTOYHUKOB (CMU, HaydHO-TIOMYJIsipHBIE MaTEepUaIb);
9TUYCCKUC ACIICKTblI COBPCMCHHBIX I/ICCJIG,HOBaHI/II\/JI B 61/IOJIOFI/II/I,

MCOUIINHE, OHMOTEXHOJIOTUH

10

YMeHue co3iaBath COOCTBEHHbIE TUCbMEHHbBIE U YCTHBIE COOOLICHMS,
000011ass 6MOIOrHYecKy0 HH(POPMALUIO U3 HECKOJIBKUX HMCTOYHHUKOB,

rPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH

11 KJTACC

Kon
IPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero oopa3oBaHus

CdhopMupoBaHHOCTh 3HAHMM O MecTe M POJM OMOJIOTUH B CHUCTEME
HAy4YHOT'O 3HaHHS €CTECTBEHHBIX HayK, B POPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHO! KapTUHBI MHpPa U HayYHOTO MUPOBO33PEHHUS; O
BKJIaJIE POCCUNCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
ouonoruy; (YyHKIMOHATBFHONW TPaMOTHOCTH YeJIOBEKa ISl PEUICHHS

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKAHUE OHOJIOTHYECKUX TEPMHHOB U

TOHSITHIA: BUJ, TOMYJISIIHSI, TeHOGMOH/I, SBOJIONUS, TBUKYIIUE CHIIBI




(dakTopsr) SBOJIIOLINH, MPUCTIOCOOTICHHOCTh OpraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKUE dakTopsl, IKOCUCTEMA,
MPOIYIICHTHI, KOHCYMEHTHI, PEIyLeHTHI, Henu  NUTaHWA,

IKOJIOTHYECKAsl MUpaMuIa, OMOTeOneHo3, bruochepa

YMeHne uznarath OMOJOTHYECKHE Teopuu (IBOMIOLMOHHAS Teopus Y.
JapBuHa, CcHHTEeTHYeCKass TEOpUs  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsimieBoro cxoacta K.M. bapa, depenoBanus
IJIaBHBIX HanpaBieHUd U myten sBomtonnu A.H. CeBeprioBa, yueHus o
ouochepe B.M. Bepuaackoro), omnpemensTb  TpPaHUIBI  HX

MMPUMCHUMOCTH K KUBbBIM CUCTCMaM

YMeHue BIajeTh METOJlaMM HAy4YHOTO TIIO3HAHHWS B OWOJOTHH
(HaOnrofieHHe W OINKCAaHUE XUBBIX CHUCTEM, MPOIECCOB U SBICHUI;
OpraHu3anusi W I[pOBEIEHUE OHOJOTMYECKOr0  SKCIEPUMEHTA,
BBIJIBUKEHUE  TUIIOTE3bl;  BBISBJICHUE  3aBUCHUMOCTH  MEXKAY
UCCIIEyeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJIYYEHHBIX Pe3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYyYHBIX TOHATHA, TEOpU W 3aKOHOB, YMEHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX peByJ’ILTaTOB)

Ymenue BBIICIIATH CYILECTBCHHBIE IIPU3HAKU CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, MOMYJSIIMN, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreOLEHO30B M  IKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIEACTBEHHON M3MEHYUBOCTH,
€CTECTBEHHOTO  O0TOOpa, BUA000Pa30BaHMs, IMPHUCIIOCOOICHHOCTH
OpraHU3MOB, JE€UCTBUSL HKOJIOTMYECKUX (PAaKTOPOB HA OPraHHU3MBL,
[IEPEHOCA BELIECTB U IIOTOKA YHEPIUU B YKOCUCTEMAX, aHTPOIIOI€HHBIX
WU3MEHEHUH B DKOCHCTEMaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIECTB U

OMOT€OXMMHYECKUX IUKIIOB B Orocdepe

YMeHHe TOpUMEHSTh  [OJIyYe€HHbIE 3HAaHUS JUIsI  OOBACHEHMS
OMOJIOTUYECKUX TPOIIECCOB U SIBJICHUM, IS MPUHSATHS MPAKTHYECKUX
pelLIeHHIi B MOBCETHEBHOM )KU3HU B LIENAX 00ecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSI OKPYIKAIOIINX JIOJICH, COOII0ACHHSI HOPM
rPaMOTHOTO TOBEACHUS B  OKPYXKAIOWIEW MPUPOJHOW  CpElE;
NOHMMaHHe HEOOXOANMOCTH UCTIOJIb30BAHUS TOCTHKEHUH

COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIBHOTO IPUPOI0TI0Ib30BaAHUS

YMenue peuiaTth 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4yu, COCTaBJIATHb

CXEMBEI IIEPCHOCA BEHMIECTB U S9HEPTHUU B OKOCHUCTEMAX (HGHI/I HI/ITaHI/IH)

YMeHHne BBINONHATH JIA0OpPATOpHBIE M TPAKTHYECKHe paloThI,
coOmonaTh mnpaBuia nOpu pabore c yduyeOHbBIM U J1a0OpPaTOPHBIM

000py10BaHHEM




YMeHne KpUTHUECKU OLEHUBATh M HWHTEPIPETHPOBATH MHGOPMALUIO
OMOJIOTUYECKOT0 COJIEpXKaHMs, BKIIOUYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS

13 pasnuyHbIX UCTOYHMKOB (CMMU, HaydHO-TIOMYJISpHBIE MaTEepUaIb);

? paccMaTpuBath riodanbHbIC 9KOJIOTUYECKHE poOIIeMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIICHHUIO K HUM COOCTBEHHYIO
MIO3HIINIO
YMeHne co3aBath COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJTOTUYECKYI0 UH(GOPMAIUIO U3 HECKOJIBKHX HUCTOYHHKOB,

rpaMOTHO HCIIOJIb30BATh MOHSITHHHBIN arrapar OMoJIoruu




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buonorust — Hayka o »xuBoW mnpupozge. Ponp Ouosoruun B (opMHUpPOBaHUU

COBPEMEHHOM HayYyHOH KapTUHBI MUpa. CucTeMa OHMOIOTMYECKUX HAYK

1.2

Mertoabl Mo3HaHMS XKUBOW NPUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, ONUCaHHE,
U3MepeHue, Kiaccupukauus, MOJCIUPOBAHUE, CTAaTHCTHUYECKas o00paboTka

JTaHHBIX )

JKuBnIle cucTeMBI 1 UX opraHuzanusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi owosoruu. CBoMCTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

ypOBHI/I OopraHusaniu OHMOCHCTEM: MOJ'IeKyJ'IHpHO—l"eHCTHHGCKHﬁ, KJICTO“IHBII;'I,

OpraHU3MEHHbI!, MOMYJIALUOHHO-BUI0BON, 3KOCUCTEMHBIN, OMOChEpHbII

XHUMHYECKHI COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MUKpoaieMeHThl. Bona u  muHepaneHble BemiectBa. @OyHKIMM BOIBI U

MHHCPAJIBbHBIX BEIIECCTB B KIICTKE. HOI[I[Cp)KaHI/Ie OCMOTHYECKOTO OanaHca

3.2

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEPHI OENKOB.
He3amenumbple W 3aMEHUMBIE AaMHUHOKHMCIIOTB. AMHWHOKHCIOTHBIA COCTaB.
YpOBHH CTPYKTYpHI OCIKOBOI MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAS U
YeTBEpTUYHAS CTPYKTypa). XHUMHUYECKUEe CBoiicTBa OenkoB. buonormueckue
¢GyHKIUN OEIKOB.

depMeHThl — Ouonornyeckue karanmsatopbl. CTpoeHHe (epMeHTa: aKTUBHBIM
eHTp, cyOctparHas cnenuduunocts. Kodepmentol. Burtamunbpl. OTinnuus

q)epMeHTOB OT HCOPTaHUYCCKUX KaTaJIu3aTOPOB

33

VYriaeBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a M JIe30KCUpr003a), Tucaxapuibl
(caxapo3a, JaKkTo3a) W TMoOdMcaxapuabsl (Kpaxmay, TJIUKOTEeH, LEJUTI0I03a).
buonoruueckue QyHKIUHU YII€BOIOB.

Jlunuaer:  Tpurimnepuasl,  crepounbl,  Gocdomunuasl.  ['mapodunsHo-
ruapodoOHble  cBoiicTBa. buonornueckue ¢yHkimu sunuaoB. CpaBHeHHE

YIJIEBOOOB, OeJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPIruu




3.4

Hyxnennoseie kucnoter: JIHK u PHK. Hyxkiieotuasl — MOHOMEpBI HyKIEHHOBBIX
kucnotr. Crtpoenne u ¢ynkuuun [JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHHE U PYHKITUN

3.5

I_[I/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TCOpHA. Mertoasl N3YUCHUA KIICTOK

3.6

Knertka kak nenoctHas kuBas cuctema. OOImMe mpU3HAKU KJIETOK: 3aMKHYTas
HapykHas memOpana, mosiekynsl JIHK kak renermueckuil ammapar, cucrema

cuHTe3a OeJKa

3.7

Tunel KJIETOK: dyKapuoTUYecKass U mpokapuotruyeckas. OCOOEHHOCTH CTPOEHUS
nmpokapuoTHueckor  kieTkd. Kierounas crenka Oakrtepuii.  CTpoeHwme
AYKApUOTUUECKOU KIETKH. OCHOBHBIE OTJIMUUSA PACTUTEIBHOHM, >KUBOTHOU H

IpUOHOM KIIETKH

3.8

IToBEepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, HX
¢bynkun. [Inasmaruueckas memOpana, e€ cBolicTBa 1 pyHkuuu. Lluromnasma u eé
opradousipl. OHOMeMOpaHHbIE OPraHOWAbI KJIETKU: SHAOIUIa3MaTHYecKas CeTb
(BIIC), ammapar T'ombmxu, nuzocombl. [loryaBTOHOMHBIE OPraHOWABI KIIETKHU:
MUTOXOHJAPUH, IIacTuabl. [IponcxoxkneHue MHUTOXOHIAPHUN W IUIACTHI. Buabl
wiactua. HememOpaHHble OpraHoujbpl KJIETKH: PUOOCOMBI, KIIETOYHBIA LIEHTP,

PECHUYKH, KIyTUKU. DyHKIIMKA OpraHOUO0B KIETKU. BriroueHus

3.9

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: siaepHas 00010dKa,

KapuoIuiadMa, XpoOMaTuH, SAAPbIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCHICCTB B KJIICTKC

H(HSHGI[GHTGHBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WM MeTaboNM3M. ACCUMWIAIMA (IUIACTHYECKUI OOMEH) |
JUCCUMWISALUS (PHEPreTHYeCKuii OOMEeH) — JBE CTOPOHBI E€IMHOTO Ipolecca
meTabonu3ma. Turmel oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Poib

(bepMeHTOB B OOMEHE BCIICCTB U NPCBPALICHUN SHCPI'UA B KIICTKC

4.2

dotocunTe3. CBeToBast U TeMHOBas ¢asbl poTocunTe3a. Peakuuu poTtocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs JKU3HH HA 3eMile.
Bnusiaue ycnmoBmii cpenbl Ha (DOTOCHMHTE3 | CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMocHHTe3. XEMOCHHTE3HPYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKU3HU Ha 3eMire

4.3

DHepretndyeckuii oOMeH B KJeTKe. PacrieryieHue BeMIECTB, BBIICICHHUE H
aKKyMyJIMpOBaHHE OHHEPrMM B KIETKe. OTambl HHEPreTHYEcKOro oOMeHa.
I'mukonn3. bpoxkenune u ero Buabl. KucinopomHoe OKHCIIEHHE, WM KIETOYHOE

JbIxaHue. DPPEeKTUBHOCTh SHEPreTUUECKOro 0OMeHa

44

Peakiun marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus




reHeTnyeckol mHpopmauuu B KieTke. ['eHeTHyeckuil Kol M €ro CBOICTBa.
Tpauckpumnus — marpuunblii cunate3 PHK. Tpancnsauus — O6uocunTte3 Oelnka.

Komuposanue amunokucnot. Poixs pubocom B OnocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3HH — BUpychl. Mcropusi oTkpeiTHs BupycoB ([I.U.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUSI M JKU3HEAEATEIHOCTH BUPYCOB.
bakrepnodaru. bonesnum pacTteHui, KUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo30ynurens CIINa.

[IpodunakTrka pacipocTpaHeHHUsI BAPYCHBIX 3a00I€BaHUIMA

Pa3sMHOXeHUE U HHAWBHUYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

KneTounelidi TUKI, WIM SKU3HEHHBIA IMKI KIeTKd. WHTepdaza W MHTO3.
[Tponeccel, mporekatomue B uHTepdasze. Permkauus — peakuus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapHOTHIIL.
JunnouaHbli M TalIOMAHBIM ~ XPOMOCOMHBIE  HaOOphl.  XpOMaTHIBI
[[uTomornyeckue OCHOBBI Pa3MHOXKEHHS M HWHIUBUAYAJIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craaum murosa. Ilpoueccel, mpoucxonsduiye Ha

PAa3HLBIX CTAAUAX MUTO3A. buonorndeckmii CMBICIT MHUTO3a

52

®opMbl pa3MHOXKEHHsT OpPraHM3MOB: Oecronoe u monoBoe. Buasl Gecronoro
pasMHOXKEHUA: JIeJIeHHME HaJBOE, II0YKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHUE, BEreTaTuBHOE pa3MHOMKECHHUE. HckyccTBeHHOE

KIIOHUPOBAHHUEC OPraHu3MOB, €0 3HAYCHUC JId CCIICKIIUU

53

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECIIONOrO.
Meiio3. Cragun wmeiio3a. Ilpouecchl, mpoucxonsdliue Ha CTaauax MeHosa.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buonornueckuii cMbICaH M

3HaYeHNE MEN03a

54

["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX. [lonoBbIe
KeJe3bl: CEMCHHUKH W SSMYHUKH. OOpa3oBaHUE W PA3BUTHE TOJIOBBIX KIETOK —
raMmer (CrepMaro30u, SUIEKIETKa) — CliepMaTorenes u ooreHes. OCoOEHHOCTH

CTpOEHHUS SHIEKIEeTOK U ciepMaTo3ouoB. Omnogorsopenue. [laprenorenes

5.5

WnauBunyanbHoe — pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(smOpuorenes). Jtanbl SMOPUOHAIBHOTO PA3BUTHUSA Yy MO3BOHOYHBIX KUBOTHBIX:
npobiieHne, racTpysus, opraHoreHes. IloctamOpronansHOe pasButHe. Tumbl
NOCTAMOPUOHATIBHOTO PA3BUTHSA: MpPSIMOE, HempsMoe (JIMYMHOYHOe). Bnusnue
Cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
ypOJICTBa.

Poct u pa3ButHe pacteHuii. OHTOreHe3 IIBETKOBOIO PacTEHUs: CTPOSHHE CEMEHH,

CTaaun pa3BUTUA

HaCHeHCTBeHHOCTL 1 USMCHYUBOCTb OPraHU3MOB




6.1

[Ipenmet u 3amaum reHeTuku. McTtopus pa3BuTus reHeTuku. Bkiang poccuilckux
U 3apyOexHBIX YUY€HBIX B pa3BUTHE TEHETHKU. METOApl T'eHETHKHU
(TMOPUIOTOTUYECKHIHA, UTOTEHETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKUN ).
OcHOBHBIE TeHEeTHYECKHE MOHATHS. | eHeTHnYecKas CHUMBOJIMKa, UCIIOJIb3yEMas B

CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacJeJI0BaHUs TPU3HAKOB, ycTaHOBJIEHHble [. Menaenem.
MoHoruOpuIHOe CKpeniMBaHUe. 3aKOH eAMHOOOpa3us THUOPHIIOB IEPBOTO
nokosneHus. [lpaBuiio JOMUHUpOBaHUS. 3aKOH pAacIUEIUICHUs IPU3HAKOB.
I'mnoresa unctotsl ramer. [loHOE M HEMOHOE JOMUHUPOBAHUE.

JurubpunHoe cKpeliMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAaHUS IMPHU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHOPUAHOIO CKPEIIMBAHUA. AHaNIM3UpYlOLIee
cKpeuuBanue.  Vcmonb30oBaHME — AQHANM3UPYIOMIETO  CKPELIMBAHMUS — JJIA

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CueruieHHoe HacnenoBanue npusHakoB. Pabora T. Moprana no cuemieHHOMY
HacjleoBaHWIO reHoB. HapymieHune cuemeHuss TeHOB B pe3yjbTare
KpPOCCHUHIOBepa. XpOMOCOMHasi TEOpHsl HAcIeACTBEHHOCTH. ['eHeTmueckue
KapTBhl.

I'enetnka mosna. XpoMOCOMHOE OINpeAeieHHE Moja. AyTOCOMBI M IOJIOBbIE
XPpOMOCOMBEI. T'omorameTHele H rercporaMeTHbIC OPraHUu3MBbI. HaCJIeIIOBaHI/Ie

MMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

W3MmeHunBOCTb. BBl W3MEHYMBOCTH: HEHACIIECICTBEHHAs M HACJICICTBEHHAs.
Pone  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOIU(HUKAIMOHHON HW3MEHYMBOCTU. BapualmoHHBIH psii M BapHallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoaumdyecTBEHHbIE M KaueCTBEHHBIC

MMPU3HAKH U UX HOPMaA pCaKIHuu. CsoiicTBa MO)IPI(i)PIK&L[HOHHOfI HN3MCHYHNBOCTH

6.5

HacnencrBeHHas, WM TIE€HOTUIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAs
U3MEHYMBOCTh. MeHo3 | TMOJOBOM MpOLECC — OCHOBA KOMOWHATHBHOMN
U3MEHYMBOCTU. MyTannoHHas u3MeHuuBocTh. Kiaccubukanus MyTanui:
Ie€HHbIE XPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ IPUYMHBI MyTaluil. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTHYECKUX Ps/I0B B HAaciaeICTBeHHOM n3menunBoctu H.M.

BasuiioBa

6.6

I'enmeTnka demoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIE METOABlI TCHCTHUKHU
YenoBeKa: reHeaJOTHYeCKHil, OJIM3HELIOBBIH, LUTOTEHETHYECKUH,
OMOXMMMYECKUN, MOJEKYJspHO-TeHeTuueckuil. CoBpeMEHHOE OIpeJeleHne
T€HOTHIIA: TIOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomompio [Il{P-ananu3a. HacnenctBennple 3a0osieBaHUS YETOBEKA: TCHHBIC

0oJsie3HH, 00JIE3HM C HACJEJCTBEHHOM MPEeapacnoI0kKeHHOCThIO, XPOMOCOMHBIE




6one3nn. Comaruuyeckue W reHepaTuBHble MyTauuu. llpuHUUIBL 370pOBOrO
oOpa3a JKW3HU, JUATHOCTHKH, TPOMDUIAKTUKA ¥ JICUYCHUS TEHETHYECKUX
Oone3Hei. MeanKo-TeHeTHUeCKoe KOHCYJIBTHPOBAHUE. 3HAYCHUE METUITMHCKOU

FCHCTUKHU B NPCAOTBPAIICHUN U JICUCHUU I'CHCTUYCCKUX 3a00JIeBaHUI YeI0OBEKa

Ceneknusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuusi Kak Hayka W IpouLecc. 3apOoXICHUE CENeKUUH U JOMECTHKALHUS.
Yyenne H.M. BaBunoBa 0 meHTpax TMPOUCXOXKIAEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuid. LIeHTpbl MpoUCX0XkKAEHHS JOMAIIHUX XKUBOTHBIX. COpT,

nmopoaa, mliraMm

7.2

CoBpeMeHHbIE METOAbl CeNEeKIMH. MaccoBbIi M MHAMBHIyaJbHBIM OTOOPHI B
CEJIEKIIMM pacTeHUi M XKUBOTHbIX. OlleHKa 3KcTepbepa. bnmskopoacTBeHHOE
cKkpemmBaHue — WHOpuAMHr. Yucras auHus. CKpeuMBaHUE YHUCTBIX JIMHHM.
['eTeposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
OtnanénHas rubOpuamsanus M e€ ycnexu. VICKycCTBEHHBI MyTareHed u
MIOJIyYEHUE TIOJUIIIONAOB. JIOCTHIKEHMsI CEJIEKIUU PACTEHWM, >KUBOTHBIX H

MHUKPOOPIraHU3MOB

7.3

buotexHosioruss kak oTpacib NPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanus pekomOuHanTHOM JIHK u Tpancrenneix opranu3moB. Kinertounas
uwxkeHepusi.  Krnerounesle  KyJabTyphl. MUKPOKJIOHAJIBHOE  Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHME  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W ATHYeckue mpodnembl. MO — reHeTnyecku

MOAU(PHUIIIPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 2JIEMEHT COAePKAHUSA

DBOIIOLIMOHHASA OMOJIOTHS

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/IILCTCJIBCTBa OBOJIFOIIUH. ITaneonTomOrNMYECKUE: IOCJIICA0OBATCIbHOCTD
IIOSABJICEHUSI BHIOB B MaJICOHTOJOTHIECKOMN JICTOIMUCHU, IICPEXOAHBIC CbOpMI)I.
buoreorpaguueckue: cxoncTBo M paznuuue ¢dayH U (GIOp MaATEpUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PA3IUINs SMOPHOHOB PAa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHHUTENBbHO-aHATOMHUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMHUYECKHE: CXOACTBO

MEXaHU3MOB HACJICACTBCHHOCTH W OCHOBHBIX METa00INYECKHIX HYTeﬁ Y BCEX




OpPraHu3MOB

1.2

OpomtonmonHas  Teopuss Y. [lapBuna. IIpennocbulku  BO3HHUKHOBEHHS
JapBuHU3Ma. JIBWXKyIIMe CHJIbl 3BOJIIOLMU BHUJOB 1O /[lapBuHy (M30BITOUHOE
Pa3MHOKEHHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS N3MEHYMBOCTD,

0opr0a 3a CyIlecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cuntetnueckast Tteopust dBomtonuu (CTD) u  OCHOBHBIE €€ TMOJOXKEHUS.

Mukpossontouus. [Tonysinus kak eqMHULA BUAA U YBOJTIOLIMU

1.4

JBwxymue cuibl ((pakTopbl) SBONIONMU BUIOB B Tpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAS M3MEHYMBOCTh. [lOMyJsIlIMOHHBIE BOJIHBI M Apeid
reHoB. M3onsmust u murpanus. EcrecTBeHHBIH 0TOOp — Hanpapisromuil hakTop
sBoMIOLNU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOaeHHOCTh  OPraHU3MOB Kak pe3ysnbTaT dBoiouuu. [Ipumepsl
MPUCTIOCOOIEHUH y OpraHu3MoB. ApomMop¢o3bl U UAKOATANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE ()OpMBI BUI000PA30BaHUS:

reorpaduyueckoe, IKOJIOTHIeCKOe

1.5

MakpooBomrorisa.  Dopmbl  IBOMIOIUK:  (WIETHYECKAsi,  JAUBEPTrEeHTHAs,

KOHBCPI'CHTHAA, IMapajljiCjibHasd. H606paTI/IMOCTB SBOJIFOIINH

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHayuyHbple mOpencTaBiIeHUsT O 3apOXKIACHUM KU3HU. HayuyHble ruUnoresbl
BO3HHKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHcmepMmus. XuMHUYecKas
SBOJIIOLMUA. DKCHEPUMEHTAIBHOE IMOATBEPKICHUE XHUMHUYECKON 3BOJIOLMH.
Havanbubie sTanbel Ouosorudeckoit spomtounu. ['mnoresa PHK-mupa. Ilepsoie

KJIC€TKHU 1 UX DBOJJIOLIHA. (-DOpMI/IPOBaHI/IC OCHOBHBIX I'PYIIII )XUBBIX OPraHu3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaM W nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. [lameos3oiickas spa u e€ mnepuoabl: KeMOPHICKUH,
OPJIOBUKCKUM, CUIyPUHUCKUH, JI€BOHCKHH, KaMEHHOYTOJIbHBIN, TMEPMCKHII.
Me3o30lickas 3pa U €€ epruoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaiiHozoiickass »9spa u €€ mnepuoabl:  MAJECOr€HOBBIM,  HEOTCHOBBIMH,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMaTa M TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3TaITbl HBOJIOIUH PACTUTEIILHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y
pacTeHMd M KMBOTHBIX. IlosiBnIeHWe, pacuBeT M BBIMUPAHHME TPYII YKUBBIX

OpraHu3MoB
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Cucrema OpraHM4eckoro MHupa Kak oOTpakeHHe »dBojouuu. OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB
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9BOJ’IIOI_II/I$I YCIOBCKaA. AHTpOHOJ'IOFI/IH KaK HaykKa. Pa3zButue HpeZ[CTaBHeHI/Iﬁ 0




MIPOUCXOKICHUHM 4YelloBeKa. MeTonbl u3yueHus aHTpororeresa. CXoicTBa u
pasnnuyus 4esoBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE TIOJI0KEHHUE YETIOBEKA.

JBmxymme cuibl (hakTopsl) aHTporioreHe3a. HacneacTBeHHAass H3MEHUYUBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHM

Tpy/Za, MBIIUICHUE, PEYb

2.5

OCHOBHEBIE CTaguu W BCTBU DJBOJIONHUU YCJIOBCKA: AaBCTPAJIOIIUTCKU, YenoBek
yMenbiid, YenoBek mnpaMmoxomsaumuid, YenoBek HeaHAEpPTaIbCKUi, YemoBek
pa3ymHblid. Haxolku MCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBAHUS, 0OJIACTh

pacrpocTpaHeHHs, 00bEM T'OJIOBHOI'O MO3ra, 00pa3 JKU3HU, OpyaAus

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBLINE pachl: eBponeouHas (eBpa3uiickas),
HErpo-aBCTpaJIONIHAs (9KBaTOpHalIbHA), MOHT'0JIOMIHAsI (a3uarcko-
amepukaHckasi). YepTbl mpUCIOCOOIEHHOCTH IPEICTaBUTENIEH YEIOBEUECKUX Pac

K YCJIOBHAM CYHICCTBOBAHUSI. E,Z[I/IHCTBO YCJIOBCUCCKUX pac. KpI/ITI/IKa pacusmMma

Opranu3Msbl 1 OKpy Karomias cpeaa

3.1

OKojorus Kak Hayka. 3ajaud M pa3felsbl SKOJOTMH. MeToasl 3KOJOTrM4ecKuX
UCCIIEIOBaHUN. DKosornyeckoe MupoBo33peHue. Cpenbl 0OUTaHHs OpPraHU3MOB:

BOJIHAA, HA3CMHO-BO3AYIIHAs, ITIOUYBCHHAs, BHYTPHOPIraHU3MCHHAs

3.2

Okonoruueckue  (aktopel. Knaccudukamus — skomorudeckux — (HaKTOpoOB:
abuoTtnyeckne, OWMOTHYECKHE M aHTPONOTeHHBIE. JleficTBHE HSKOJIOTHMYECKUX

(bakTOpOB Ha OPraHU3MBbI

3.3

Abnotndeckue (aKTOphL: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPHOAN3M.
[TpucnocoOneHuss OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKUX  (haKTOPOB.

buonorunyeckue puTmMbl

3.4

buotnueckue ¢dakTopel. Buibl OMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYPCHIIHSI,
XHUIIHAYECTBO, TMAPA3UTU3M, MYTyaliu3M, KOMMEHCAIH3M (HaxJIeOHHYECTBO,
KBapTHPAHTCTBO), aMEHCAIN3M, HEUTpadu3M. 3HA4YeHHE  OMOTHYECKUX

B3aMMOJCUCTBUM 115 CyHICCTBOBaHUA OPraHU3MOB B ITPUPOJHBIX COO6IJ_IGCTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU MOIyJiAuu. OcHOBHBIC IIOKa3aTCIn
nomyJjiauuu: 4YUCJICHHOCTDb, IINIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTL, IMPUPOCT,

MUI'panus. I[I/IHaMI/IKa YUCJIICHHOCTHU IOITYJIAIHUHU U eé peryisiug

COO6H.[CCTB8. M 3KOJIOT'MYCCKUEC CUCTEMbI

4.1

CoobmiecTBO opraHu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B

OnoleHo3€e

4.2

OKOJIOTHYECKHE CHCTEMbI (BKOCI/ICTCMH). ITousTue 00 »SKOoCHUCTEME U




ouoreoneHo3e. @DYHKIMOHAIbHbBIE KOMIIOHEHTbl 3KOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peyLeHTsl. KpyroBopoT BenecTB ¥ NOTOK HEPTUU B SKOCHCTEME.
Tpoduueckue (NMUIIEBbIE) YPOBHH OSKOCHUCTEMBL. IluimieBple menmu W CeTu.
OcHOBHBIE TOKa3aTeNd HKOCUCTEMBbI: Oumomacca, MPOAYKLHUSA. ODKOJOTHUECKUE
OUPAMUbL:  TPOAYKIMH, YHCIECHHOCTH, OuomMacchl. CBOICTBa 3KOCHCTEM:

YCTOMYUBOCTB, CAMOPETYJISALMSA, pazBuTHE. CyKIeccHus

4.3

[IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO HIIH
IMPOKOJMCTBEHHOIO JIECa.

AHTpPONOreHHbIE BOKOCUCTEMBI. ATpPO3KOCHUCTEMBI. Yp6osKoCcUCTEMBL.
buonoruueckoe u X035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpasue kak ¢akTop ycroumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTUYECKOTO pa3HOOOpas3us Ha 3emie
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Yuenue B.M. BepnHaackoro o Owocdepe. I'paHuIiel, coctaB M CTPYKTypa
ouocdepsl. XKuoe BemectBo u ero ¢ynkuuu. OcoOeHHOCcTH OMoOchepsl Kak
rno0anbHOW 3KocHucTeMBbl. J[MHaMu4eckoe paBHOBecHe M oOOpaTHas CBA3b B
o6uocdepe. KpyroBopoTsl BemecTB U OMOTEOXMMHUYECKUE IUKIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTtBo B Onocdepe 3emu. AHTPONOTEHHBIE W3MEHEHHS B Ouocdepe.
['moGanbpHBIE IKOTOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHAJIBHOTO  YIPABJIEHUS MNPUPOJHBIMH pecypcaMu U UX

HCIIOJB30BAaHHC. I[OCTI/I}I(CHI/IH OHOJIOTHHU U OXpaHa IIpUpoOabl




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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