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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIIOTHH TEOPETHUYECKYIO OCHOBY JMJIS OIpPEACTICHHS
NOIXOM0B K (OpMHpOBaHUIO cojepxkaHus ydeOHOoro mnpeamera «buomorus» cocTaBUIu:
koHuenryaibHbie nonoxkeHus ®I'OC COO o B3auM0OOYCIOBICHHOCTH IIEJCH, COACpIKaHWUS,
pe3ynbTaToB OOy4YeHHS M TpeOOBaHMII K YPOBHIO TOJATOTOBKH BBIITYCKHHKOB, MOJIOKEHHUS 00
o0IIMX IEeNsIX W MPUHIUNAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparuu, a TakkKe MOJI0KEHUS O criennuduke OMOJIOTHH,
e¢ 3HAUEHUWU B TO3HAHMM YXKUBOM MPHUPOABI M 00ECIEYEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
obmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOXKEHHSIM, ONPEAEICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma mo 6mosioruu MaéT MpecTaBlIeHre O LesX, 00 00IIel cTpaTerun 00y4YeHus,
BOCIIMTaHUS M Pa3BUTUS OOydwaromMxcs cpeacTBaMu yuyeOHoro mnpeamera «buomorus»,
ompezenseT o00s3aTeNbHOE TPEIMETHOE COAEpIKaHHEe, €ro CTPYKTYpY, paclpeaeicHue IIo
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCJIEeIOBATEIbHOCTh M3YYCHUS Y4eOHOTO MaTepuana C
y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JTIOTHKH 00pa30BaTeIbHOrO Mpolecca,
BO3PACTHBIX 0COOCHHOCTEN 00YyUarOmuXCsl.

B mnporpamMme mo OuOMOTMM TaKKe YUYUTHIBAIOTCS TpPEOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEJAMETHBIM M MPEJAMETHBIM pe3ysibTaraM oO0ydeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JIEATEILHOCTH/yUeOHBIX TEUCTBUI 00YUYaIOIIUXCS 110
OCBOCHHIO COZICPKAHUSI OMOJIOTHIECKOTO 00pa3oBaHMs.

B nporpamme mo Ouonorum (10-11 kmaccel, 0a30BbI ypOBEHb) peaqu30BaH MPUHIIMII
MPEeMCTBEHHOCTH B W3Y4YCHHHM Ouoyioruu, Omaromapss 4emy B HEW NpocMaTpuBaeTcs
HaAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHUI, CBSI3aHHBIX C (OPMUPOBAHHUEM E€CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMil  JMYHOCTH, DSKOJIOTUYECKOTO  MBILIUICHHUS,
NPEJCTaBICHUNA O 3J0pOBOM 00pa3e >KM3HH U OEpeKHBIM OTHOIIEHHWEM K OKpYKaroIen
npupoaHoit cpeme. IlosTomy Hapsay ¢ H3ydeHHEM OOIIEOMOJIOTHYECKHX TEOPHM, a Takke
3HAaHUU O CTPOEHHH >KHUBBIX CHCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOLECCOB B MpOorpaMMe MO OWOJOrMM YEIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJyYEHHBIX
3HAHWI B TOBCEIHEBHOM XU3HU JI PEIICHUS MPUKIAIHBIX 33724, B TOM YHCIe: TPOQUIaKTUKH
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEJIOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIBTUPOBAHHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHHUS B OKpY KalolIlel MpUpOAHON cpene,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YelOBEeKa Ha COCTOSHHUE NPUPOJIHBIX U
UCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIATHOW HAIMPABICHHOCTH Y4eOHOTO
npeaMera «bUOJIOTHS» MPOJAUKTOBAHO HEOOXOIUMOCTBIO OOECTICUCHHS YCIIOBUU ISl PEIIeHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOTHYECKOTro 00pa3oBaHus, KOTOpas Mpeanoaraet
dbopMupoBaHUe Yy OOYyYaromIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSM JIMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MHUPA.

buonorus Ha ypoBHE cpemHero ooOmiero oOpa3oBaHHUS 3aHMMaeT BaxkHOe Mmecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIUXCS TPEJACTABICHUH O HAYYHOW KapTUHE MUDa,
pacmmpsieT ¥ 000011aeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUNUTEIbHBIX MPU3HAKAX — YPOBHEBOI
OpTaHM3aIlliil W OHBOJIIOIHH, CO3MaéT YCIOBHS [UIS: TO3HAHUS 3aKOHOB >KMBOW TPHUPOJIBI,
dopmupoBaHus (yHKIIMOHATHHONW TPaAaMOTHOCTH, HAaBBIKOB 3J0POBOTO0 M Oe3omacHoOro oOpasa
YKU3HU, YKOJIOTHYECKOTO MBIIIJICHUS, IECHHOCTHOTO OTHOIICHHUS K KUBOM MPUPOJIE U YEIIOBEKY .

bonbuioe 3HaueHwe OWONOTHS HMMEET TaKKe JJs pPEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEAHEro o01ero oopa3oBanusi, counanu3auuu odydaronmxcs. M3yuenue
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Ounonorun o0ecrnieunBaeT yCIIOBUS TUIs dbopMupoBaHus MHTEJJIEKTYalIbHBIX,
KOMMYHHKAIIMOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUECKON KYIBTYpPBHI, CIOCOOCTBYET
WHTETpaMy OMOJIOTMYECKUX 3HAHUN C TPEICTaBICHUSAMH W3 APYTUX YYEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U Teorpaduu. HazBaHHbIe MON0KEHHS O MPeIHA3HAYEHUU YU4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENICHHsS MOAXOJO0B K OTOOpYy H
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TIPEICTABICHHOTO B TPOrpaMMe IO OUOJIOTHH.

OTt60p conepxanus yueOHOro ipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UINI KyJIbTypPOCOOOPa3HOIrO MOAXO0/a, B COOTBETCTBUM C KOTOPBIM OOyYaromuecs TOJKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HauMMble JUIs (opMHpoBaHUs 0OILIEH KyJIbTYphl, ONpPECNAIONIne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYXKAIOIIEH NPUPOTHOW cpene, BOCTpEOOBAHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCcTo B ATOW CHCTEME 3HAaHUUN
3aHUMAIOT D3JIEMEHTBl COJIEp)KaHUs, KOTOpble CIy’KaT OCHOBOM Juis (OpMHUPOBaHUS
MPEJCTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTMHE MHpa M I[IEHHOCTHBIX
OpPUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIUX T'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTYypUpOBaHUE COJCpKAHUS Yyd4eOHOro Marepwaja B MporpaMMe IO OHOJOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX
J)KUBOM TMPUPOIBI, O €€ YpPOBHEBOM OpraHM3aldd W 3BOJIOLMH. B COOTBETCTBMHM C 3THUM B
CTPYKType y4eOHOTO npeaMera «bronorusy BBIIEICHBI CISAYIONINE COAepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToapl Hay4yHOTro Mo3HaHUsY, «KieTka kak OMONOrHYecKas CUCTEMA,
«Opranusm kak Ouonoruyeckas cucreman, «Cucrtema ¥ MHOroodpasne OpraHu4ecKoro MHUpay,
«OBOJIIOLIMS )KUBOH MPUPOABD», « IKOCUCTEMBI U IIPUCYIIIHE UM 3aKOHOMEPHOCTUY.

Henp u3yuenus ydeOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4JalIMMUCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIIMOHABLHOW OpraHU3alliu >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHre YMEHUN HCTI0Nb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEUCTBUN B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX JKU3HEHHBIX TPOOJIEM.

Joctuxkenne menu u3ydeHus ydeOHoro mpemmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnevnBaeTcs peleHueM CISAYIOMUX 3a/1a4y:

OCBOEHHE OOy4YaloIUMHUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUEHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYy>KallMX OCHOBOM UIsi (OpMHUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O METOoJaxX HAay4YHOro IO3HaHMUS,
CTPOCHUH, MHOTOOOpa3MH U OCOOCHHOCTSX JXKUBBIX CHCTEM pPAa3HOTO YpPOBHS OpTaHU3AINU,
BBIIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUY;

dbopMupoBaHrue y 0OO0yd4aromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MpOIIECCe aHaNM3a NaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTHM HAYYHBIX B3TJISIIOB,
UJeH U TOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI0 YPOBHS OPTaHU3ALUK;

CTAaHOBJICHHE Yy oOOydJarouuxcsi oOmel KyJbTypbl, (PYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUHN OOBACHATH U OLIEHUBATH SIBICHHUS OKPY’KAIOLIEro MHUpa *KHBOW MPUPOJBI Ha
OCHOBaHWU 3HAHUH U OMBITA, TIOTYYEHHBIX MPU U3YYCHUU OHOJIOTHH;

dbopMupoBaHUE Yy OOYYArOIIMXCS YMEHHH WILTIOCTPUPOBATH 3HAUEHHE OMOJIOTHYECKHX
3HaHUW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCIIHUTaHHE YOEKAEHHOCTH B BO3MOXXHOCTH TIO3HAHHSI YEIOBEKOM >KHBOW MPHUPOJIHI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHHS K HEW, COOMIOIEHUS] STUYECKIX HOPM TPH MPOBEACHUU
OHOJIOTUYECKUX UCCIIEIOBAHMI;

OCO3HAaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIs1 MOBBIIIEHHUS] YPOBHSI 3KOJOTHYECKOM
KYJbTYPBI, 1751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NpUMEHEHHE MPHOOPETEHHBIX 3HAHWH W YMEHHH B TIOBCEJIHEBHOW >KM3HU JUIS OLCHKH
NOCJIECTBUM CBOEW JEATEIILHOCTU IO OTHOUICHHIO K OKpYJXKaromied cpene, COOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBaHME U COOIIOACHNE Mep NMPO(UIAKTUKH 3a00JICBAaHUMA.

B cucreme cpeanero oOmiero oopazoBanusi «buosorusy, nsydyaemas Ha 0a30BOM ypOBHE,
SBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHbIE MTPEIMETHI.

Jnis u3yueHus 6uonoruu Ha 6a30BOM YpOBHE CpEJHEro OOIIero 0Opa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMU U JTPYTHUMH
€CTeCTBEHHBIMH HayKamH, (pumocoduei, STHKOW, 3CTETUKOH W mpaBoM. Pomnb Ouosioruu B
(dbopMHpPOBaHUH COBPEMEHHOW HAy4YHOW KapTHUHBI MUpa. CucTeMa OMOJTOTUYECKUX HaYK.

MeTopl TO3HAHMS KUBOU MPUPOIbI (HAOII0IEHNE, SIKCIIEPUMEHT, ONMCaHUe, U3MEpPEHHE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsE 00pabOTKa JaHHBIX).

JdemMoncTpanuu:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:

[Ipaktuueckass pabora Ne 1. «Mcnonbp3oBaHue pa3iIWYHBIX METONOB MpPH H3YyYCHHUU
OHOJOTHYECKUX O0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 UX OPraHU3aIUS.

Xusele cucreMbl (OMOCHCTEMBI) Kak IpeaMeT H3y4deHus Ouosnoruu. OTiauuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CgoiicTBa OWocucTeM UMW HX pa3zHooOpasuWe. YPOBHHM OpraHU3alUH OHOCUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBIM,  MOMYJSLIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKUH ), OMOC(hEPHBIH.

JdemMoncTpanuu:

Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHU OpraHU3AIMH KUBOU
IPUPOIBIY.

Ob6opynoBanue: moaens Monekybl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJIETKH.

XWMHMYECKUI  COCTaB  KIETKHM.  XHUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MUKpO3JIeMeHTHl. Bosia 1 MUHepanbHbIE BEIIEeCTBa.

OyHKUMA BOJABI M MHUHEpAIbHBIX BelIECTB B KieTke. [lojgaep:kaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTrpoeHHe 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHnmbIe
U 3aMEHUMBbIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPhI O€IKOBOM
MOJIEKYJIbI (TIEpBUYHAsl, BTOPUYHAs,, TPETUYHAs M YETBEPTUYHASA CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue QyHKIMH OSIKOB.

®depmeHTH — OmoJornyeckue kKaramuszaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatnas crenuduunocts.  Kodepmentsl. Buramuabl.  OTiauuums  GEepMEHTOB  OT
HEOPraHWYECKUX KaTaJlu3aTOPOB.

VYrneBoasl: MOHOCaXapu bl (TIII0K03a, pudo3a U 1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUIIoo3a). buonorndyeckne (yHKIUH
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunasl, ¢ochonunuapl, crepouasl. [uapopunbHO-rHIPOGOOHBIE
cBoiicTBa. buonorndeckue ¢yHkimu aunuaoB. CpaBHEHUE YTIEBOJOB, OCTKOB U JUIHUAOB KaK
HUCTOYHUKOB YHEPIHH.



Hyxkneunoseie kucnotel: [JHK u PHK. Hykneotnasl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
byHKIHN.

[utosoruss — Hayka o kjeTke. KietouHas Tteopuss — mpumep B3aUMOACHCTBHUS HUIEH U
(dakTOB B HAYYHOM MO3HAHUU. MeTOo/1bl U3yUeHUS KIETKH.

Krerka kak menmoctHas xuBasi cucrema. OOIue MpU3HAKU KIETOK: 3aMKHYTasi HapyKHas
memOpana, mosiekynbl JIHK kak reHeTnueckuii anmapar, cucTeMa CHHTE3a OeJka.

Tunsl KIETOK: dJyKapuoTHYeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MpOKapHOTUUYECKON KiIeTKU. KieTounas creHka 6akrepuii. CTpoeHHE SyKapUOTHUECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKAa, TIUKOKAIHMKC, WX (PyHKIHH.
[Tnasmarnueckass mMemOpaHa, e€ cBoiicTBa W (GyHkmuu. I[luTormmasma u e€ oOpraHoupbl.
OnnomemOpannbie opranoubl kietku: JI1C, ammapat ['ombmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOW/bl KJIETKH: MHUTOXOHJAPHUHU, IUTacTUlbl. [IpOMCXOXKIEeHWE MUTOXOHAPUM U TIACTHL.
Bunpr mnactua. HememOpaHnHbie OpraHOUIBI KIIETKHA: PUOOCOMBI, KIIETOYHBIHN IEHTP, [IEHTPUOJIH,
PECHUYKH, XI'yTUKUA. OYHKIIMU OPraHOUOB KJIETKH. BritoueHus.

Snpo — perynstopHbIi IeHTp KieTku. CTpoeHue sapa: saepHas 000JI09Ka, Kapuoria3ma,
XPOMATHUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illlneiinen, P. Bupxos, Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOLIEY,
«Pacnipenenenue XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEY.

Tabmunpsl u cxemsl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocuHTe3 Oenkay, «CTpoeHrne MOJIeKybl Oenka», «CTpoeHue pepMeHTa,
«Hyxkneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapuOTHUECKON
KIeTKW», «CTpPOECHHE >KUBOTHOW KIETKW», «CTpOECHHE pPACTUTEIbHON KIETKW», «CTpoeHue
MPOKAPUOTUYECKOHN KIETKN», « CTpOEHUE SApa KIETKN», « Y TIIEBOABDY, «JIMIUIBD).

Ob6opynoBaHHe: CBETOBOW MHMKpPOCKOI, 00OpyIOBaHUE Uil NPOBEACHHUS HAOIIONCHUM,
U3MEpPEHUH, IKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 1. «M3ydeHune KaTadUTHUYECKONH aKTHBHOCTH (epMeHTOB (Ha
pUMEpPe aMHJIa3bl WU KaTalasbl)».

JlaGopatopnast padota Ne 2. «M3yueHume cCTpoeHUs KJIETOK pACTCHHWH, XUBOTHBIX W
OaxkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U uxX OnucaHue».

Tema 4. 7Ku3HenesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTa0OmuM3M. AcCUMWIAIUS  (TUIACTHYECKU OOMEH) H
JTUCCUMMJIISAIINS (SHEPTeTHYECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpoliecca Mertadonuzma. Poib
3aKOHOB COXPAaHEHHS BEUIECTB U SHEPTUU B IOHUMAaHUU MeTa0oIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHblif. Posib depmenToB B 0OMeHe
BELIECTB U IIPEBPALLIEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3bl QorocuHTe3a. Peaknum dorocuHTE3a.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HU Ha 3emuie. BimsiHue ycmoBuid
cpezpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYpPHBIX PACTCHUIA.
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XemocuHTe3. XEMOCHHTE3UPYIOIIHe OaKTepuu. 3HAU€HHWE XEMOCHHTE3a I KU3HHM Ha
3emue.

OHepretuyecknii oOMeH B KJeTke. PacmieruieHue  BEIECTB,  BBIACICHHE U
aKKyMYJIMpOBaHHE 3HEPTUU B KJIETKE. DTalbl S3HEpreTudeckoro oomena. [ nukonus. bpoxxenue u
ero Buapl. KucinopogHoe OkuciieHHME, WIM  KJIETOYHOE  JbIXxaHue. OKHUCIUTENIbHOE
dochopunupoBanne. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuyHoro cuHre3a. l'enernueckas wundopmamms u JHK. Peammzauwms
reHeTH4YecKol mHpOpMaIuu B KJIETKe. [ €eHEeTHYeCKUi KOJ W ero CBOWCTBa. TpaHCKpUIIIUS —
MatpuuHblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtanbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocoM B OnocunTese Oenka.

Hexnerounsle ¢opmbl ku3HM — BUpychl. Mcropusi oTkpbiTHs BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO ITMKIJIa BUPYCOB. bakrepnodaru. bonesnn
pacTeHHii, )KUBOTHBIX U Y€IOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMmyHonedunTa yenoBeka

(BUY) — BozOymurens CIIMJa. OOparHas TpaHCKpUNIMS, peBepTraza M HHTErpasa.
[Ipodunakrrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoHncTpanum:

IToptpetsi: H. K. Konbuos, 1. 1. UBanosckuii, K. A. Tumupszes.

Tabmumet  w cxembl: «Tumbl  mutaHus», «Mertabomm3sm»,  «MHUTOXOHAPUSY,
«OHepreTrueckuii oOMeny», «Xmopormiacty, «Dotocuntes», «Crpoerne [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «l'eHermueckuii  kom», «Bupycem,
«baktepuodarn», «Ctpoenne wu ku3HeHHBIM 1wKka Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-amminkayu «Yasoenue JJHK u tpanckpunims», «buocunres
oenkay, «CTpoeHue KIeTku», Mmoaens cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M HHAUBHUIYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslili 1k, wiu KU3HEHHbIM UK KieTku. MuTtepdasa m mumtos. Ilpomeccsl,
npotekaromue B uHTEpdasze. Pemmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOWIHBIM M TarUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkun — muto3. Cramuum mwurtosa. Ilpouecchl, mpoucxonsiiue Ha pPa3HbIX
CTaJUsAX MUTO3a. bHOIOrMYEeCKU CMBICII MUTO3A.

[TporpamMmmupyemasi ru0esb KIETKH — alomnTo3.

@opMBI  pa3MHOKECHHSI OpPraHM3MOB: Oecrioioe W TMOoJIoBoe. Bumbl  Oecmonoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJIHO- U MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETe€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIHYHUS OT OECTIOIOTO.

Meiio3. Craguu meiosza. [Iporeccel, mpoucxojsume Ha cragusx Mmenosa. [loBeneHue
XpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIC M 3HAYEHUE ME03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10o/0BBIE *Kene3bl:
CEMCHHHMKHU U sSM4HUKH. OOpa3oBaHHE W PAa3BUTHUE TOJOBBIX KIETOK — rameT (CIepMaTo30u,
SIMIIEKJIETKa) — crhepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SHIEKIETOK U
criepmaro3onaoB. OmnogorBopenue. [lapreHorenes.

NunuBunyansHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHANIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATBLHOTO PA3BUTHS Y IMO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpPYJISIHS,
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opranoretes. [ToctamOpruoHanbHOe pa3zBuTHE. THIBI MOCTAIMOPHUOHATIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrnmsiHWe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIEC YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHMS: CTPOCHUE CEMEHH, CTaJNHN
pa3BUTHA.

JdemMoncTpanuu:

Tabmuuel u cxembl: «@OpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOIHOE OIUIONOTBOpEHHUE Y
IBETKOBBIX pacTeHWi», «BereratuBHOE pa3sMHOXKEHHE pacTeHui», «Jlenenue KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD», «KIETOUHBIN MK,
«Pemmukauua THK», «Mwuto3», «Meiio3», «lIpsamoe n Henpsimoe pas3ButHe», «l'ameroreHes y
MJIEKOMUTAIOIINX U YelIoBeKa», «OCHOBHBIE CTAIUU OHTOTEHE3a.

OO6opynoBaHue: MHUKPOCKOI, MHUKpompemnaparbl «CrnepMaTro30uabl MIIEKOMUTAIONIEr0»,
«Sinexknerka miekonuTaromero», «KaproknHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoieTb-anrIuKanus «/lenenne knetkm», moaens JJHK, Moxens meTadazHoit XpoOMOCOMBI.

JlabopaTopHblie U IpaKkTHYeCcKHe padoThI:

JlaGopaTtopnas pabora Ne 3. «Habmonenne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopnass pabora Ne 4. «V3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciieacTBeHHOCTh M U3MEHYHBOCTH OPTraHM3MOB.

IIpenmMer u 3amaum reHeTUKU. McTropuss pa3BUTHS TEHETUKH. Poiib LHMTOJNIOTMH U
SMOPHOJIOTUN B CTAHOBJICHUH T'€HETUKHU. BKIag pocCHUCKUX U 3apyOekHBIX YUEHBIX B PA3BUTHE
TeHETUKU. MeToIbl TEeHEeTUKH (THOPHIOJIOTUYECKUH, LUTOTCHETUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHUS. [ 'eHeTndyeckasi CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpEeIIMBaHUIA.

3aKOHOMEPHOCTHM  HAcleOBaHUS  MPU3HAKOB, ycTaHoBieHHble [. Mennenewm.
MoHorubpuaHoe CKpelBanue. 3aKOH eJMHO00pa3us THOPUAOB MEepBOro nokojaeHus. [Ipasuio
JOMUHMPOBAHUA. 3aKOH paclleIuieHus NOpu3HakoB. ['mmore3a uyuctoThl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpumHoe CKpemuBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTH4eCKrEe OCHOBBI IUTHOPUIHOTO CKpENIMBaHHs. AHAIW3UPYIOIIEEe CKpEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS IJIs ONIPEIETICHHS T€HOTUIIa OCOOH.

CueruieHHOe HaclefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIETUICHHOMY
HacJe0BaHUIO TeHoB. HapyIieHue clierieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. | €HEeTUUECKuEe KapThl.

I'enetnka mosia. XpoMOCOMHOE OMNpEEICHUE TMojda. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMmeTHble opraHu3Mmbl. HacnenoBaHue NpPU3HAKOB, CUEIUIEHHBIX C
HIOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTH: HEHACIEACTBEHHAs! U HacneACcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKAIUOHHOW H3MEHYMBOCTH.
Bapuanuonssiii psiaq u BapuanuoHHas kpuBas. Hopma peakunu npusHaka. KoindecTtBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOpMa peakinuu. CBOHCTBAa MOAU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnencreHnnasi, uiM TeHOTHNHYECKAst, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalnoHHas
u3MeHuuBoCTh. Kiaccudukanuss mMyTauuid: reHHbIe, XpOMOCOMHbBIE, I'eHOMHble. YacToTa u



NPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIICICTBEHHOU
n3menunBocty H. . BaBunosa.

Buesinepnas HacineICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapumotun demoBeka. OCHOBHBIE METOJbl T€HETHKH YeEJIOBEKA:
TE€HEAJIOTUYCCKUM, OJIM3HEIOBBIM, [HUTOTCHETHYECKUH, OHOXUMUYECKUMA, MOJICKYJISIPHO-
reHeTuueckuii. COBpEMEHHOE OIpEAEICHUE TE€HOTHUIA: IIOJHOT€HOMHOE CEKBEHMpPOBAHHUE,
TeHOTUIIUPOBaHUE, B ToM umcie ¢ momoilpio [TI[P-ananusa. HacnenctBeHHbie 3a0oneBaHus
yelloBeKa: TreHHble Oosie3HH, OO0JIe3HHM C  HACJIECTBEHHOW  IpeapacrlojoKeHHOCTHIO,
xpoMocomHble Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTaluud. CTBOJOBBIE KIIETKH.
[IpuHIMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKH U JICUYCHHUS TeHETUIECKUX
Oone3nell. MeaMKO-TeHEeTUYEeCKOe KOHCYJIbTHPOBAHUE. 3HAYCHHWE MEIUIIMHCKON TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoncTpanum:

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

Tabmuipl 1 cxeMbl: «MOHOTHOPUHOE CKPEUIMBAHUE U €r0 LIUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUS] M €ro LUTOTCHETHYECKass OCHOBAa», «3aKOH YHCTOTBI TaMeT»,
«Jlurubpunnoe ckpeunBanuey, «lluronornueckue OCHOBBI JTUTHOPHIHOTO CKpPEUIUBAHUS,
«Merio3», «B3aumonencTBue amielbHbIX T'€HOB», «['eHeTnuecKkrne KapThl PaCTEHUM, )KUBOTHBIX
U 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C MOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bunbl wusMeHunBoctn», «MoaudukanmoHHas
U3MEHUYUBOCTHY», «HacnemoBanue pesyc-dakropan, «l'eHeTHKa Tpynm KpoBu», «MyTamroHHas
U3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmiaukauuu «MoHoruOpuaHoe ckpermuBanue», «HemnomHoe
JOMHUHUpOBaHHE», «Jlurnbpuanoe ckpemuBanue», «llepekpéct Xpomocom», MHKPOCKON H
MUKponpenapat «Jpo3oduna» (Hopma, mytanuu GopMbl KpbUTEEB H OKpPackH Teja), repbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

JlaGopaTtopnast pa6ora Ne 5. «M3yueHnue pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPETapaTaxy.

JlaGopatopHnast pabota Ne 6. «3yueHne MoaupUKAIIMOHHONW H3MEHUYUBOCTH, TOCTPOCHHE
BAPUAIIMOHHOTO PAJIa U BAPUALMOHHOW KPUBOW».

JlaGopatopnast pabora No 7. «AHamu3 wMyTanuii y Japo30MiIBl  Ha TOTOBBIX
MUKpOIIpenapaTax.

[Ipaktudeckas padora Ne 2. «CocTaBiieHrEe U aHAIU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk Hayka U mpouecc. 3apoKJICHHUE CeNeKIUU U ToMecThkamus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOMCXOXKAEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHd. LleHTpsI
MPOUCXOKICHHS TOMALTHUX KUBOTHBIX. COpT, OPOAA, LITAMM.

CoBpeMeHHBIE METOBI CENEeKIMU. MacCOBBIM U WHAWBUAYAIbHBIH OTOOPHI B CEJICKITUU
pactenuii U xKUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoacTBeHHOE CKpeniuBaHie — MHOPHUAUHT.
Uucras nuHusA. CKpelMBaHME YUCTBIX JHMHHUHA. [erepo3uc, wim rubpuaHas Ccuia.
Heponcteennoe ckpemmBanue — aytopuauHr. OtpanéHHas ruOpuamzanmuss U e€  yCHexw.
NcKkyCcCTBEHHBIN MyTareHe3 M IMOJy4YEHUE MOJUILIOWI0B. JlOCTHXKEHUS CENEeKIMH PaCTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosorus Kak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXKXEHEpHUs. OTalbl CO3IAHUS
pexomOunantHoi JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepus. Kietounble
KyJbTYypbl. MUKPOKJIOHANILHOE pa3MHOKEeHHE pacTeHuid. KilonupoBaHue BbICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobimembl. MO —
FeHeTUYeCKU MOAU(UIIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauu:

Hoptpetsi: H. WM. BaBunos, 1. B. Muuypum, I'. 1. Kapneuenko, M. @. I1BaHOB.

Tabmunpsl u cxembl: Kapra «LleHTpbl MpOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopoabl fOMaIIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ounorexHonorun», «KiaeTodnple KyJIbTYphl U KIOHUpOBaHUE», «KOHCTpyHpoBaHHWE U TEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJISKU IJI0JI0OB U KOPHEIUIOAOB JUKUX (OPM U KYyJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sHCTBEHHBIC PACTCHUSY.

JlabopaTopHblie U IpaKkTHYeCcKHe padoThI:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIKEHHUSI CENIEKLUUU PAacTeHUM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X03SIICTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)).

11 KIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennoceiiky BO3HUKHOBEHMSI IBOJIIOLIMOHHOW TEOPHH. OBOJIIOLIMOHHAS Teopus U €€
MECTO B OHoJ0oTuu. BiusHue 3BOMOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HaYK.

CeugerenbctBa HBonmonuu. [laneoHTomOrMYecKkne: MOCIEA0BATENbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETONHUCH, NIepexoanbie Gpopmbl. buoreorpaguueckne: cxoIcTBO
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHEe: CXOJACTBA U pa3auuus 3MOPHOHOB Pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJNOTHYHBIE, pPYyAMMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEACTBEHHOCTH H
OCHOBHBIX META0OJIMYECKUX ITyTEH Y BCEX OPraHU3MOB.

OpomounronHass Teopuss Y. [lapBuna. IIpenmnocbuikh BO3HUKHOBEHHS JIapBUHHU3MA.
JIBukyuie Cuibl  3BOMIOLMM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrtetndeckas Teopus sBosonun (CTI) u e€ 0oCHOBHBIE TTOJIOKECHHUS.

MukposBomtonus. [Tonynsanms kak eIMHALIA BUAA U SBOIIOLUN.

JBwxymue cuibl ((pakTophl) SBOMIONMU BUAOB B MpUpoae. MyTalMoHHBIN mpolecc U
KOMOWHATUBHAs HM3MEHUYUBOCTh. [lomynsunoHHble BOJHBI M JApeild reHoB. W3omauus wu
MUTPALHSL.

EcrecTBenHbIii 0TOOp — Hamparisitonuil (aktop sBomonun. DopMbIl €CTECTBEHHOTO
otbopa.

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bostonuu. [IpumMeps! mpucrnocobaeHui
y OpranuzmMoB. ApoMop(}o3bl U UIUOA AN TAI|H.

Bun u Bumoo6pazoBanme. Kpurepum Buma. OcHOBHbIE (GOpMBI BHI000pAa30BAHMS:
reorpapuuecKoe, 3K0JI0rHUECKOE.
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MaxkposBomonus. DopMbl 3BONIONUHN: (QUIETHYECKasl, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoOpaTumMocTh 3BOTIONHUN.

[Ipoucxoxaenue  OT  HECHEUHAIU3UPOBAHHBIX  MPEAKOB. [Iporpeccupytomas
crenuanu3anys. AJanTuBHas paaualys.
JdemoncTpanum:

optpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mrosmep, A. H. CeBepiios.

Tabmumpl u cxembl: «Pa3BuTHE oOpraHmyeckoro Mupa Ha 3emie», «3apOoibIln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOppOBI 32 CYyIIECTBOBAHHUEY,
«EctectBennslii  oTO0p», «MHOroo06pasue CoOpToB pacTeHui», «MHoroobpasue MOpoa
YKUBOTHBIX», «Tomynsiumy, «MyTanuuoHHas HU3MEHYUBOCThHY, «Apomopdo3sDy,
«nnoanantanumn», «OOmas aereHepanus», «JIBmwkymme cuibl 3Bomonuny, «Kapra-cxema
MapmipyTa mytemectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobiieHHOCT
opranu3zMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTUIECKOE BHI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOAOB U
ceMsiH, Kosutekuus «lIpuMepsl 3alUTHRIX TPUCTIOCOOIEHUH Y JKUBOTHBIX», MOAeNb «OCHOBHbBIE
HaIpaBJICHUS HBOJIOLUNY», 00bEMHas Moieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJUIeKIus «DOpMBI COXPAHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», MoJenb anmuimkanus «llepexpéct XxpoMocom», BIIayKHBIE IpenapaTsl
«Pa3Butue Hacexkomoro», «Pa3BuTue mATymKu», Mukponpemnapar «Jposoduia» (HOpMa,
MyTaIuu (OPMBbI KPBUTHEB U OKPACKH TeJa).

JlabopaTopHblie U IpaKkTHYeCcKHe padoThI:

JlaGopatopnas padorta Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopnast pab6ora Ne 2. «Omnucanue TmPUCITOCOOJICHHOCTH OpraHu3Ma U €
OTHOCHUTEJIBHOTO XapaKTEP».

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KU3HH Ha 3emuie.

JoHayuHble MpeACTaBICHUS O 3apOXKICHUU Xu3HU. HaydHble TMMoTe3hl BOZHUKHOBEHUS
JKU3HM Ha 3emJyie: aOWoreHe3 W IMaHChepMus. XUMHUYECKas IBONIONUS. AOWOTCHHBIA CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3Bomrou. HadanpHble Tanel 6uonormnueckoil ssomoonmu. ['unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KIETKU U HX
3BoItonns. DOpMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pazgutne xu3HM Ha 3emsie 1o Hpam W nepuoaam. Karapxeid. Apxeickas u
npotepo3oiickas dpbl. Ilameozoiickas 3pa u e€ mnepuoasl: KEeMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKHUH, IE€BOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKUIA.

Me3so3olickas 3pa 1 €€ Mepruoibl: TPUACOBBIN, IOPCKUNA, MEIOBOM.

Kaiino3zoiickast a3pa 1 €€ nepro/ibl: MajeoreHOBbIN, HEOr€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTuKa KIMMara M TeoJIOTMYeCcKUX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
PACTUTENFHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHHU W KUBOTHBIX. l[losiBneHwme,
pacuBeT U BBIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKoro MUpa Kak OTpa)keHue 3BOIMOUUHA. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIbI OPTaHU3MOB.

OBOJIIOIMSL  4YeJoBeKa. AHTpONoOJorus Kak Hayka. Pa3Butrue mpeactaBieHHil o
MIPOUCXO0KICHUH YestoBeKa. MeToibl n3yueHust anrponorenesa. CxoAcTBa U pa3nyus 4eI0BeKa
1 ’KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YEIIOBEKA.
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JBwxkymue cuiabl  (pakTtopsl) aHTpororeHe3a. HaciencTBeHHass HW3MEHUHMBOCTHD U
€CTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUi TPYy/Aa, MBILIUICHUE,
peub.

OcCHOBHbBIE CTaIUU M BETBH HBOJIIOLIMU YENIOBEKAa: aBCTPAJONUTEKH, YelIOBEK yMEIbIil,
UYenoBek mnpsmoxonamuii, YenoBek HeaHaepTanbckuid, YenoBexk pazymubii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHHUS, 00JACTh PAacCHpOCTpPaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KH3HU, OPYIHs.

Yenoseueckne packl. OCHOBHBIC OOJBINHME pachl: €BpOINEOUHAs (eBpa3uiickas), HETpoO-
aBcTpajionHas  (dKBaTOpualibHAs), MOHTOJOHWIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
OPUCIIOCOOJICHHOCTH TPEACTABUTENECH UeNOBEYECKUX pac K YCJIOBUSM CYLIECTBOBAHHMS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

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

Tabmumpet u cxembl: «Bo3nukHoBeHue CoIHEYHON CUCTEMBD», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas KieTka», <«OKuBoTHas KieTka», «lIpokapuoTudeckas KIETKa»,
«CoBpeMeHHasi cucTeMa OpPraHUYecKOoro mMupa», «CpaBHEHHE aHATOMUYECKUX YEpT CTPOCHUS
YeJloBeKa M UYelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJ0K
IIPEAKOB COBPEMEHHOIO 4elloBeKa», «JlpeBHeimmne moan», «JpesBHue moau», «llepsbie
COBpPEMEHHBIE JTI0AN», «UenoBeuecKkre pacs».

O6GopynoBanue: wmysku — «[IpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIH U300paxKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas Tabiauna,
KoJuteKus «@OpMbl COXPAaHHOCTH MCKOIIAEMBIX JKUBOTHBIX M PACTCHHI.

JlaGopaTopHble H MpaKkTH4YecKre padoThi:

[Ipaktruueckas padora Ne 1. «l3yueHne uCKomaeMbIX OCTATKOB PaCTCHUHN M KMBOTHBIX B
KOJUTCKIIHASX).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIN WU
KpaeBeIYeCKUi My3eil).

Tema 3. Opranusmbl U OKpY KamoLias cpejaa.

OKkojorusi Kak Hayka. 3ajayd M pasfesibl dKOJIOTMH. MeToasl 3KOJOTM4eCKHX
UCCJIEIOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AYILIHAs,  IOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonorndeckne (axropel. Kiaccudukamms skonorndeckux (hakropoB: abOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. JleliCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTopel:  CBET, TEMIlepaTypa, BJIKHOCTb. DOTONEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K JeiCTBUIO abuoTHYeCcKUX (akTopoB. buonornyeckue puTMsl.

buotnueckne  Qaxroppl. Buael OMOTHUECKMX  B3aMMOJACUCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Kooneparys, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPaAHCTBO, HaxJICOHMYECTBO). AMEHCANIM3M, HEUTpaM3M. 3HadeHHE OHOTHYECKUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHUECKUE XapaKTEPUCTUKU MOmyssiqui. OCHOBHBIE TMOKAa3aTeNy TOMYJISIUH:
YUCJIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MHUTpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIUH U €€ peryJsiusl.

JdemoHncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynbe, O. ['ekkens.
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Tabmump! n cxemsl: kapta «[Ipupoanbie 3081 3eMany, «Cpeasl OOUTaHUSI OPTAHU3MOBY,
«Doronepuoausmy, «llomymauuny, «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH TOIMYJISIHH
UH(Y30pUn-Tyhenbkn», «lIueBsie memnm.

JlaGopaTopHble H MpaKkTH4YecKne padoThi:

JlaGopaTtophnas padota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT
OoOUTaHUS.

JlaGopatopHnas pabota Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaxtruueckas padota Ne 2. «[ToAacu€T MIOTHOCTH MOMYJISIMI Pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo0uiecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypsl — OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHAs, Tpopuueckas (rmuiieBast). Bunbl-nomuHanTel. CBsI3U B OHOLIEHO3E.

DKOJIOTHYECKHE cHucTeMbl (d9Kocuctembl). [loHsiTHe 00 sKOcHcTeMEe M OMOTEOIEeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHl HJKOCHUCTEMBI: TMPOAYLEHTHl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BemiecTB M NOTOK SHEPrHM B 3KOocUcTeMe. Tpoduueckue (MUILEBBIE) YPOBHH
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNd 3KOCUCTEMBbI: Omomacca,
OPOAYKIMS. ODKOJOTHYECKHE MHUpPaMHUAbI: MPOAYKLHH, YUCIEHHOCTH, Ouomaccel. CBoicCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpETyJIsiius, pazputue. Cykueccus.

[Ipupoanble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOIO WIH
MIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE DKOCUCTEMBI. ATPOIKOCUCTEMBI. ¥YPpOOIKOCHCTEMBL. buonornueckoe u
XO035IICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycToiunBocTH 3kocucTeM. CoxpaHeHHEe OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanackoro o 6mocdepe. I'panuibsl, coctaB u CTpyKTypa Ouochepsl.
’KuBoe BemectBo u ero ¢yHkmuu. OcobeHHOCTH OMOchephl Kak TriI00agbHON IKOCHCTEMBI.
JluHamuueckoe paBHOBECHE M 00paTHasi CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE IMKIBI 3JIEMEHTOB (yriepona, a3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIC U3MeHeHus B onocdepe. [mobanbHbIC
HKOJIOTUYECKHUE MPOOIIEMBI.

CocymecTBoBaHue MpUpobl U yenoBeuecTBa. CoxpaHeHrne OMOpa3sHOOOpa3us Kak OCHOBA
ycToiunBocTu 6rochepsl. OCHOBA pallMOHAIBHOTO YNPaBICHUS MPUPOJHBIMU PECypCaMu U HX
UCIIOJIb30BaHue. JlocTHKeHus: OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemMoncTpanuu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuupl u cxemsl: «llumesbie nenn», «bruoreHo3: coctaB U CTPyKTypay, «IIpupoansie
coobmectBay, «llenu mnuranus», «kojorumueckas nupamuna», «buochepa u uenoBex»,
«OKOCHUCTEMa IIUPOKOJIUCTBEHHOTO Jiecay, «ODKochcTeMa XBOHHOro Jeca», «buornenos
BOl0éMay, «ArpoueHo3», «lIpuMepHble aHTPONOTEHHbIE BO3AECWUCTBHUS HA IPUPOAY,
«BaxHelme MCTOYHMKU 3arpsi3HEHUs] BO3JlyXa W TPYHTOBBIX BoA», «llouBa — BaxHewias
cocTapistomas 6uochepnn», «DakTopsl Aerpaganuu mousy, «IlapHuKoBeIi 3G derT, «DaKTOPHI
PaZMoOaKTUBHOTO 3arps3HeHus Ouoceps», «O0mas crpykrypa 6nochepsi», «Pacnpocrpanenue
XKHU3HH B Onocdepey», «O30HOBBINA 3KkpaH Ouocheps», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopot a3ota B pHpoae».

OGopynoBaHue: MOJIENb-aIlIIINKALIS «Tunnuansle OHOILICHO3EI», repbapuit
«PacturenpHbie  coolmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurennm — BakHEHIIHX
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CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYyp», TepOapuu U KOJUJIEKIMM PAacTeHUH U  KUBOTHBIX,
IPUHAJIEKALINE K Pa3HBIM SKOJIOIMYECKUM IpyInam ogHoro suaa, Kpachas kaura Poccuiickoit
Deneparn, N300pakeHUs] OXpaHIEMbIX BHJIOB PACTEHUH U dKUBOTHBIX.
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMLBI 110 BHMOJIOTMN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIET'O ObPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBimuMBarOTCsA TpeOOBaHUS K pe3yabTaTaM OCBOCHHS
00y4aroIUMUCs IPOrpaMM CpeHEro 00IIero o0pa3oBaHus: JUUYHOCTHBIM, METAMIPEIMETHBIM U
MNpECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3yJIbTAaTOB OCBOCHMs mpeamera «buomorus» BblIeneHbI
CIIEAYIOUINE COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOTPEENICHUIO,
HaJIMYUMe MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LeJeHANpaBiIeHHOE pa3BUTHE BHYTPEHHHUX
yOeXIeHHI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIMLUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAaHOBKAMHM, TPUCYIIUMU  CHCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJU4Me SKOJIOTMYECKOro IPAaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pPE3yNbTaThl OCBOEHHs mpeamera «buonorus» mocTurarorcs B €IUHCTBE
y4eOHOM M BOCIUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMHU, UCTOPUUECKUMH U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSTHIMU B
o0ImiecTBe TMpaBWJIaMH UM HOPMAaMHU MOBEJIEHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCTIUTAHHSI M CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEW MO3MIMU JMYHOCTH, MATPHOTH3MA,
YBaXXEHUS K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUS, OEpPEeKHOro  OTHOIICHHWS K  KyJIbTypHOMY  HAacJeIdi0 M TPAAULHSIM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickont denepaunu, MpUpOIE U OKPYKAIOLIEH cpee.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEGHHUS YUeOHOTO mpeaMeTra «bruoorus» JoIKHBI OTpaXaThb
TOTOBHOCTh M CHOCOOHOCTH OOY4YarOIIUXCsl PYKOBOACTBOBATHCS C(POPMHPOBAHHONW BHYTpPEHHEM
MO3UIMEN JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUii, MO3UTUBHBIX BHYTPEHHHUX
yOeXIeHH, COOTBETCTBYIOIIMX TPAJWIHOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
pacIIMpeHUe KU3HEHHOIO OMNbITa M OIBITa JEATENBHOCTH B IPOLECCE peaTn3alii OCHOBHBIX
HaNpaBJIeHUN BOCIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xkaaHCcKoOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4YJIeHA POCCUIICKOT0 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M O0OsS3aHHOCTEH, yBaKCHHE 3aKOHA H
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESATEIHLHOCTH MPU CO3JAHUM YyYEOHBIX MPOEKTOB,
peleHNH y4eOHbIX U M03HABaTEIbHBIX 33/1a4, BHIIIOJHEHUN OMOJIOTHYECKUX HKCIICPUMEHTOB,;

CIIOCOOHOCTh  ONpENENATh COOCTBEHHYIO MO3MIIMIO [0 OTHOIICHHIO K SIBICHUAM
COBPEMEHHO KU3HU U O0BSCHSATH €€

YMEHHUE  YYUTBIBATh B  CBOUX JCUCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMH YOS KICHUSAMHU, KYJIbTYPHBIMH IIEHHOCTSMU M COLMATBHBIM
MOJIO’KEHUEM;
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TOTOBHOCTh K COTPYAHHUYECTBY B TMIPOLIECCE COBMECTHOIO BBIMIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYKAECHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM ESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON TPasKIaHCKOM UICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Poauny, cBOM A3BIK M KYJIBTYPY, MPOIILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHUKaM HPHUPOABL,
JnocTHxkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIGHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBJIICHHE U pa3BHUTHE
OMOJ0TUY, TOHUMAaHHsI 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

ujelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMI0 ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3AAHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAAUIIUSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE SYMOILMOHAIBHOT'O BO3/ICMCTBUS AKUBON NPUPOABI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMS  KYJBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMaHWE W peayn3alus 30pOBOro u 0e30MMacHOro 00pasa >Ku3HU (3I0pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKHUX MPaBWUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 310POBbIO;

MOHMMAaHHWE IEHHOCTH TPaBWJI HWHAMBUAYAIbHOTO M KOJUJIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAaHHE TOCIEACTBUA M HEMPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS aTKOTOJS,
HapKOTHUKOB, KypeHHs );

6) TPy10BOr0 BOCIIUTAHMS

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0JI00ue;

TOTOBHOCTb K aKTUBHOM J€SATEIBHOCTH TEXHOJIOTMYECKOM M COLIMAIbHON HANPaBIC€HHOCTH,
CIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U CAMOCTOSATEIBHO  BBIIOJHATH  TaKyIO
JIeSATEIbHOCTD;
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UHTEpEC K Pa3IU4HbIM cepaM MpodhecCHOHAIBHOW NeATENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIHI BBIOOp OyayIIel npodeccun U peaaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TIIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
KHU3HH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBaHHS;

HIOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJBTYpbl: HNPHUOOPETEHUE OMNbITA IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH MX BO3MOKHBIX ITOCJICACTBUH TSl OKPYXKArOILEH cpeibl;

0CO3HaHME TTI00ANBHOTO XapaKTepa SKOJIOIMYECKHX MPoOIeM U IMyTeH uX pelieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble IPU W3y4YEHUH OMOJIOTHU 3HAHUS M YMEHUS
IpU pELIEHUH MpoOsieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOJIb30BAHUEM (COOIIIOCHHE
IpaBUI NOBEJICHUA B MPHPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCUCTEMAX,
OXpaHy BHUJIOB, YKOCUCTEM, OHOChEpHl);

AKTUBHOE HENPHUITUE JCUCTBUM, MPUHOCSIIMX BpEJ OKPYKAOLIEH NPUPOJHOW cpene,
YMEHHUE MNPOTHO3MPOBATH HEOJArONpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpBI, OIIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYyKOBOJCTBOBAaTbCSI HMHU B
IIO3HABATENIbHOM, KOMMYHUKATUBHOW M COLMAIBHON NPAaKTUKE, T'OTOBHOCTH K YYacTHIO B
IPaKTUYECKOH J1EATEIIbHOCTH SKOJIOIMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HAayKM W OOLIECTBEHHOM NPAaKTUKH, OCHOBAaHHOIO Ha JAMaJore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M UATATEIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOIECHCTBU
MEX]y JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHue crenupukn OUOJOTUH KaK HayKH, OCO3HaHWMs €€ poiau B (popMuUpOBaHUHU
PalMOHAILHOIO HAYYHOI'O MBIIIJICHHS, CO3JaHUU LIEJIOCTHOTO MPEJICTABICHHS 00 OKPYXKAIOIEM
MHUpEe KaK O eJUHCTBE NpPUPOJBI, YeJIOBEKa M 0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpPaHEHUS IPUPOTHOTO PABHOBECHS,

yOexIEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIsl COBPEMEHHOM IMBHIM3ALMM: OOECIeUeHUs
HOBOT'O YPOBHS Pa3BUTHUSl MEIHIIMHBI, CO3/JaHHE MEPCHEKTUBHBIX OMOTEXHOJOIHMH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TIIOOATBHBIX
HKOJIOTHUECKUX MPoOsIeM U obecrieueHus Iepexoia K yCTOWIMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BAaHUIO IIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJSX MOBBIMIEHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTABHOW YacTH (PyHKIIMOHAIBHOM
IPaMOTHOCTH O0ydJaronmxcs, popMupyeMon pu U3yuyeHUH OHOJIOTHHY;

IOHUMaHHUE CYLUIHOCTH METOJIOB IO3HAHMA, MCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS [UId aHaiu3a U OOBSICHEHUS SBICHUN
OKpY’KaIOIIET0 MHpa M MPOUCXOIAMIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OOOCHOBAHHBIC
3aKJIIOYCHUST Ha OCHOBE HAY4YHBIX (D)AaKTOB W HMMEIOLUIUXCSA JAHHBIX C LEJNbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKME 3HAaHUS M pPELIeHus
npo0JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;
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OCO3HaHHUE IICHHOCTH HAyYHOH NESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOCKTHYIO U
UCCIIEIOBATEIbCKYIO NEATENbHOCTh MHIMBUYyabHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHIO, K
aKTMBHOMY TIOJIyYEHHIO HOBBIX 3HAaHMH 10 OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHHUSI yueOHOro mpeamera «buojorus» BKIIIOUYAIOT:
3HayuMble N1 (OPMHPOBAHMS MHPOBO33PEHMSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXnpeIMeTHbIC) OOIIeHAYYHbIC TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MHUpa
U crienu(UKy METOIO0B MO3HAHUS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (hakT, MPUHIMIM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (TMO3HABAaTEIbHbIC, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC), 00ECIEUUBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH U COIMAIILHOM KOMMETEHIIUU OO0YYaroIIuXxcs,
CIIOCOOHOCTh o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLIUTIIINHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCcalbHble ydeOHbIE ICHCTBUS B IO3HABATENbHON U
COLIMAJIbHOM IIPAaKTHKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro o0IIero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBi1ageHNe YHHBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHE JIefiCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallM3HpPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaln3a,
CHHTE3a, CpaBHEHMS, KiaccuUKaiuu, O0OOOIICHMS), PpaCKphIBaThb CMBICT OHOJOTHUECKHUX
MOHSTHI (BBIIEATh KX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIUBATH CBS3H C JPYTHMH MTOHATHSIMH);

OTpEACNATh LEIN NeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS JUIsl OObACHEHHS (AaKTOB U SIBICHUU KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYyKTUBHBIC, JACIyKTUBHBIC, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pACCMATPUBAEMBIX SIBJICHUSIX, (GOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUU Pa3HOTO pPoa,
BBISIBJICHHBIX B Pa3IMYHBIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3pabatbIBaTh IUIaH PELICHUs MPOOIEeMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSl MaTepUaTbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB METSAM,
OLICHUBATh PUCKU TOCJIEACTBUN JESATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PA0OTy B YCIOBHSIX pPEaTbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a3oBble HCcJIea0BaTeIbCKUE TeHCTBUS:
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BJIAJICTh HaBBIKAMHU y4EOHO-HCCIIEIOBATENBCKON U MPOCKTHOU JEATEIILHOCTH, HaBBIKAMHU
paspeuieHus: mpoosieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pElIeHUs TPAKTUIECKUX 33]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS,

UCTIONIB30BaTh PAa3IUYHbIC BUIBI ACSITEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €Tr0
UHTEpIpETAINY, TTPEOOPa3OBAaHUIO W NMPUMEHEHHIO B YYCOHBIX CHUTYallUsX, B TOM YHCJE IPH
CO3IaHUU YYEOHBIX M COITUAIBHBIX TPOCKTOB;

dbopMUPOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHOW TEPMHUHOIOTHEH, KITIOYSBBIMU
TOHSATUSIMH U METOJAAMU;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3a7a4ll B 0Opa30BaTCIIbHOW ACATEIHHOCTH W
JKU3HECHHBIX CUTYaIIUX;

BBISBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W AKTyaJIM3UpPOBaTh 3a7ady, BBIABUTATH
TUIOTe3y €€ pelIeHus, HaXOAWTh apryMEHTHl JUIsl JIOKa3aTelIbCTBA CBOMX YTBEPXKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE€ pEHICHUS 3aJadd pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIOCOOOB JEHCTBUS B
po(heCcCHOHATBFHYIO CPEeay;

yMETh TICPEHOCHTHh 3HAHUS B  T[O3HABATEIbHYID M  TMPAKTHYECKYID  OOJACTH
KHU3HEICATESIILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001acTei;

BBIIBUTAaTh HOBBIC WJCH, MPEAJaratb OPUTHHAIBHBIC MOIXOABl W PEIUICHHS, CTABHTH
poOJIEeMBI U 3a/1a4H, JOITYCKAONIUE ATbTEPHATUBHBIE PEIIICHHUS.

3) pabora ¢ ungopmanueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HHGPOpMAHK (TEKCTEe Y4EOHOro MmocoOus,
HAYYHO-TIOMYJISIPHON JTUTEepaType, OMOIOTUYECKUX CIIOBApSAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHEeTe), aHAJIM3UPOBAaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
NpeJICTaBIICHUS, KPUTUIECKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(GopMyIHpOBaTh 3ampOChl M TNPHUMEHATH pPa3IMYHBIE METOABI NPHU TOUCKE W OTOOpE
Ounonoruveckoil nHGOpMaIUU, HEOOXOIUMOH JIJIsl BBIIIOJIHEHUS YIeOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCIMOJB30BaHUS WH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIBTYPY aKTHBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY TMpeACTaBICHUS OMOIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTOe);

UCIIONIb30BAaTh HAYYHBIN $I3bIK B KAadeCcTBE CpEACTBA MpH paboTe C OMOIOTHYECKOU
uHpOpMaNUeH: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHEe W MaTeMaTWICCKHe 3HAKH M CHUMBOIIBI,
dbopmynel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MPeoOpa3OBhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  WHGOpMAUM, HHPOPMAIIMOHHOM
0€30MacHOCTH JIUYHOCTH.

OgiiajieHne YHHBEPCAIbHBIMH KOMMYHHKATUBHBIMU J1€HCTBHUSIMH:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX cdepax )KU3HU, aKTUBHO Y4aCTBOBATH B JHAJIOTE
WIN JIUCKYCCHU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbI (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIBHO BBINIOJHEHHS TMpeaiaracMoil 3aJadyd, YYHTHIBATb HMHTEPECHl U
COTJIACOBAHHOCTH MO3UIUHN APYTUX YIACTHUKOB JUAIIOTA WIH TUCKYCCHH);
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pacno3HaBaTh HeBepOalibHblEe CpeAcTBa OOLICHUS, MOHUMAaTh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUTOK BOSHUKHOBEHUS KOH(DJIMKTHBIX CUTYAIlHid, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh Pa3UYHBIMU croco0aMu OOIIEHHS U B3aUMOJEHCTBHS, MOHUMATh HaMEPEHUs
JOPYTHUX JIOAEH, MPOSBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPpPEKTHOU (hopme
(dbopMyIUpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JAraTh CBOIO TOYKY 3PEHUSI C HMCIOJb30BAHHEM S3bIKOBBIX
CPEIICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

MOHUMATh W UCIOJh30BaTh MPEUMYIIECTBA KOMAHAHONW W MHIWBUIYaIBHOU pabOTHI MpH
pemeHn OGMoIorudeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS TPYTIOBBIX
¢dbopM B3aUMOJICHCTBUS IPU PEIICHUH YUYeOHOU 3a/1a4u;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI € y4éTOM OOUIMX HUHTEPECOB U
BO3MO>KHOCTEH Ka)KJ0T0 4JieHa KOJUIEKTUBA;

NpPUHUMATh LETU COBMECTHOM JESTeNIbHOCTH, OpPraHU30BBIBATH M KOOPJAWHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJATH IUIaH JEHCTBUH, pACHPENCNSTh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHJbI B OOIIUN pe3ybTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh WIEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBIISAITh TMO3UTUBHOE CTPATETMUECKOE TMOBEJACHUE B PA3NIMUYHBIX CUTYaLUAX,
MPOSIBIISITE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITUATHBHBIM.

OBi1ageHNe YHHBEPCAJIbHBIMHU Pery/siTUBHBIMU 1€fiCTBUAMM:

1) camoopranmu3anus:

UCIIOJIb30BaTh OWMOJIOTMYECKHE 3HAHUS IS BBIABICHUS TPOOJIEM UM WX pEIICHUS B
YKU3HECHHBIX U YYEOHBIX CUTYaIIUAX;

BbIOMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH LIE€JIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSX M TMOCTYINKaX MO OTHOIICHUIO K >XKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO NIEATEIHHOCTh, BBISABISATH MPOOJIEMEI,
CTaBUTh W (OPMYJIHUpOBaTH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JESITCIBHOCTH U
YKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PEIICHUS TMPOOIEMBI C YIETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacHUpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOUYTEHHIH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMN B PA3HBIX 00JIaCTAX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCHTH KOPPEKTHUBHI B JESTEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;
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BJIAJICTh HaBBIKAMU I103HABATEIbHON peQUIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
" MBICIIUTCIIBHBIX IMMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HUCIIOJIB30BAaTh HpI/IéMBI pe(bHeKCI/II/I
JUISL OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELLIEHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3yIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

MMPpUHHUMATDH CCGSI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3yIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OIIMOKHY;

Pa3sBUBATh CIIOCOOHOCTH OHUMATh MUD C MO3UIUU JPYTOTO YCJIOBCKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo Guosioruu Ha 0a30BOM YpOBHE
BKIIIOUAIOT crienupuyeckue s yaeOnoro npeamera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
JESTENIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMSI UM NMPUMEHEHHIO 3HAHUN B Pa3IMYHbBIX YYEOHBIX
CUTyallUsiX, a TaKKe B pEabHbIX H3HEHHBIX CHUTyalUsiX, CBA3aHHBIX C Ouosorueid. B
nporpaMMe IpeIMETHBIE Pe3yIbTaThl IPEICTABICHBI 110 TOAAM O0YUYCHHUS.

[IpenmetHbie pe3ynbTaThl OCBOeHHs ydyeOHoro mpenmera «buonorus» 6 10 knacce
JIOJKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUII O MeCTe U POJM OWOJIOTMM B CHUCTEME HAay4YHOIO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIAJI€ POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON TPAaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COEp)KaHHE OMOJOTHYECKHX TEPMHHOB U MOHATUMN: XKHU3HB, KIIETKa,
opraHusM, Merabosm3M (OOMEH BEMIECTB M NIPEBpAIllCHHE JSHEPrHH), TOMEeoCTa3
(camoperymnsiusi), YpOBHEBas  OpTraHW3AlMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEICHUE
(penpoayKIHs), HaCJIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JaraTb OMOJOTHYECKHE TEeOpHH (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHas,
[EeHTpaJbHAsT JOTMa MOJIEKYJsipHOW Ouosorun), 3akoHbl (I'. Mennens, T. Moprana, H. .
BaBusoBa) u yueHus (0 LEHTpax MHOT00Opasus M MPOUCXOKICHUS KyIbTypHBIX pactenuit H. 1.
Basunoga), onpeaenste rpaHUIbI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAay4YHOTO MO3HaHUs B OWOJIOrHU: HAOIIOJEHHE W OMUCaHHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alnus ¢ MpPOBEIEHHE OHOJIOTrHYECKOro
HKCIIEPUMEHTA, BBIJIBH)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXY HUCCIEAYEMbIMU
BEJIMUMHAMU, OOBSICHCHHE TOJMYUYEHHBIX pPEe3yJIbTaTOB, HCIIONH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IbI HA OCHOBAHUU NOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYLIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOIO M SHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOKEHUSA, UHJINBHUIYaJIbHOTO Pa3BUTH
opranusma (OHTOTEHE3);

YMEHHE TPUMEHATH MOJTYYCHHBIC 3HAHUS i1 OOBSICHEHUS OMOIIOTMYECKUX TPOIECCOB U
SIBIICHUH, JJIs1 IPUHSITHS MPAKTUISCKUX PEIICHUH B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCIeYeHHUSI

0C30MMaCHOCTH CBOETO 3JI0POBbS UM 3J0POBBS OKPYKAMOIIHUX JIIOJICH, COOJIFOJICHUS HOPM
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rPaMOTHOTO TOBEACHHUS B OKpyKarolled MNPUPOAHON cpelne, MOHUMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BaHUsl JTOCTHIKCHHUI COBPEMEHHON OMONOTHH M OMOTEXHOJOTHHU JJIs PallMOHAIBHOTO
MPUPOIOTIONB30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble TEeHETHYECKHEe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEIlMBaHKE, CIEIUIEHHOE HACJIe0BaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIIMBaHUS
JUTSL TIpEICKa3aHus HaClleZIOBAHUS TPU3HAKOB y OPraHNU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBbIE M MpPaKTHYECKHE paldoThl, cOOMIONATh MpaBUiIa MPU
pabote ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHMBAThb W MHTEPIPETUPOBATH HHPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBIAOHAYYHbIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelIcTBa
MaccoBOi MH(}OpMaIHK, HAyIHO-TIOMYJIIPHBIE MaTEPHUAIbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, ONOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COO0OMIeHus, 0000mas
OMONOruYecKyr0 WHGPOPMAIUI0 W3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHSATUIHBIN anmapat OMOJIOTHH.

[IpeameTHBIE pE3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/Ie POCCUMCKHUX U 3apyO0eKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl PELIECHUS KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATh COACPKAHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIHS,
reHo(OHA, SBONIONMS, JBWXKYIUE CHIbI ((haKTOpbl) SBOIIONUHU, MPUCTOCOOICHHOCTD
OpraHM3MOB, BHJ000pa30BaHUE, DSKOJOTHYECKHE (AKTOPBI, DSKOCHUCTEMa, MPOIYLIEHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIETIH MMUTaHUs, SKOJOrHUecKas mupamuia, ouoreoreHos, ouocdepa;

yMEHHE W3jaraTh Owonormueckue Tteopuu (dBomonuoHHass Tteopuss Y. JlapBuHa,
CHUHTETUYECKAasl TEOPHs SBOJIOLNN), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiiieBoro cxoactea K. M.
bapa, dyepenoBanusi riaBHBIX HampaiieHHi U myteidl sBomonuu A. H. CeBeproBa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaensTh TpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIaJIeTh METOJaMH HAay4YHOTO MO3HAHUs B OWOJIOTMU: HAOIIOJCHHE W ONMUCAHUE
JKUBBIX CHCTEM, IMIPOIIECCOB W SIBICHWUW, OpraHu3anvs ¥ TPOBEICHHE OHOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX Ppe3yJbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHITHIA,
TEOpHUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUYEHHBIX PE3yIhbTAaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MTPU3HAKUA CTPOCHHS OMOJIOTUYECKIX OOBEKTOB: BHIIOB,
MOMYJISIHUM, TPOAYLUEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHMOIreOlEeHO30B U SKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus], MPUCIIOCOOIEHHOCTH OPraHU3MOB, JACUCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMaX, aHTPONOTECHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHOr€OXMMHUYECKHUX IIHMKJIOB B
ouocdepe;

YMEHHE MPUMEHATH MOTYYCHHBIC 3HAHUS i1 OOBSICHEHHUS OMOIIOTMYECKUX TPOIECCOB U
SIBIICHUH, JJIs1 TPUHSITHS MPAKTUYCCKUX PEIICHUH B TTOBCEIHEBHOM KU3HU C LEbI0 00eCIIeYCHHUSI
0€30MacCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpyKarolled MNPUPOAHON cpelre, MOHUMaHHE HeOoOXOIUMOCTU
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UCIIOJIb30BaHUs JIOCTUKEHUM COBpPEMEHHOM OouoIoruu IE paloHaIbLHOTO
IPUPOJIONIOIB30BAHNS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTHMYECKHE 3a/lauM, COCTAaBIISITH CXEMBl IepeHoca
BEIIIECTB U YHEPTHUH B IKOCHCTeMaxX (IIeMH MUTAHUS );

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MPaKTHUYECKHE pabOThl, COOI0ATh MpaBUia MPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000pYI0BaHUEM;

YMEHUE KPUTHUECKH OIICHWBATh W HHTEPIPETUPOBATh MHPOPMALUIO OHOJIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJAOHAy4YHblE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOM HWHQOpMaNWK, HAYYHO-TIONMYJISIPHBIE MaTepHasibl), paccMaTpUBaTh TJIOOATHHBIC
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3HIINIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIeHus, 0000mas
OMoJoru4eckyr0 HMHGPOpPMAIMI0O M3 HECKOJIbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHSATUIHBIN anmapat OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHE
10 KJIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
! bronorns xax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbie cucTeMbl U UX OpraHU3aLUS 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 1 bubnmoreia HOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 HKHSHEASATEIRHOCTE, KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3sMHOXEHUE U MTHAMBUYAIBHOE PA3BUTHE 5 ] bubmmoreka [JOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTBeHHOCTE U H3MEHYHUBOCTD 2 L5 bu6mmoreka [IOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
8 PeszepBHoe Bpems 1 brbmorexa LIOK
https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ii/m Konrpoabnbie IIpakTuueckue
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 BOMOLHOHHAS GHOTOTHS ? 1 https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHUE XKU3HU HA 9 0.5 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpY>Karolas cpeia 5 1 bubnmoreia LIOK
P 24 s cpen https://m.edsoo.ru/7f41cc74
bu6 OK
4 Co00111eCTBa U DKOJIOTUUECKHAE CUCTEMBI 9 h:tlp;I:I;I/(r)z.eeTscL)i.ru 17641 cc74
5 PesenBHOE Bbe ) bubmuorexa [JOK
BHOC BpeMs
p p https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOIT'PAMME

25




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosmuecrso yacos Nara DIeKTpPOHHbIE HUPPOBLIE
Ne i/ Tema ypoka Kontpoabusie IIpakTuueckue oOpa3oBaTesibHbIE
Bcero U3y4YeHHus
padoTbI padoTbI pecypcnl
03.09 but6mmoreka [IOK
1 Buonorus B cucreme Hayk 1 04.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToap! mo3HaHUS JKUBOI
npuposl. [Ipaktrdeckas pabora Ne
2 II:<PII)C§OH53§B3HHG pa3J'II/I‘II)HBIX 1 0.5 10.09 Bubnuorexa OK
11.09 https://m.edsoo.ru/863e6122
METOJIOB TIPU H3yUYCHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonorunyeckue cuctemsl, | 17.09 but6mmoreka [IOK
MIPOIIECCHI U UX MU3yYCHHE 18.09 https://m.edsoo.ru/863e6564
4 XuMHYECKUN cocTaB KIIeTKH. Boma | 24.09 bubnunorexa [IOK
1 MUHEpaJIbHBIC COIH 25.09 https://m.edsoo.ru/863e674¢
5 Benxu. CoctaB u cTpoeHue 0enkoB 1 01.10 bubmmorexa LIOK
02.10 https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 15.10 bubnuoTexa [{OK
KaTaIUTHYECKOM aKTHBHOCTH ' 16.10 https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha IpUMEPEe aMIJIa3bl
WIN KaTaJla3bl)»
22.10 but6mmoreka [IOK
7 Yraeronet. Jlummizet : 2310  https:/m.edsoo.ru/863¢6870
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29.10

bubnunorexa [IOK

8 Hyxentossie kneiors. ATO 30.10 https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonsl u3y4eHus 05.11 bubmuoteka [JOK
kieTku. Kinerounas reopus 06.11 https://m.edsoo.ru/863e6e88
Knerka xak nejoctHas )KuBas 12.11
10
cucrema 13.11
Crpoenue 3ykapruoTHYeCcKOn
kieTku. Jlaboparopnas padora No 2
«M3yueHne CTpOoeHUs KIETOK 26.11 bubnuorexa [{OK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6110
- 27.11
OakTepuil 1Mo MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIpEIapaTax u ux
OTIMCAHUE»
3.12 but6mmoreka [IOK
12 (OOMEH BEILIECTB HIIH META0OTHIM 4.12 https://m.edsoo.ru/863e766¢
13 dorocuHTEe3. XEMOCHHTES 10.12 Bubmnorexa LIOK
11.12 https://m.edsoo.ru/863e7c98
14 DHepreTUYeCcKuii 0OMeH 17.12 Bubnuorexa LOK
18.12 https://m.edsoo.ru/863e7aae
JKU3HEHHEIN UK KIETKH.
Jenenue kiaeTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 24.12 bubmuorexa [{OK
«HaOmronenre MuTo3a B KJIETKax 25.12 https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
16 Buocunres Oenka. Peakmus 14.01 but6mmoreka [IOK
MaTPUYHOTO CHHTE3a 15.01 https://m.edsoo.ru/863e796e
17 Tpancnsnus — GuocuHTe3 Oenka 21.01 Bubmuotexa [JOK
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22.01

https://m.edsoo.ru/863e796¢e

Heknerounsie hopMbl :KkU3HH —

28.01

but6mmoreka [IOK

18 BUPYCHI 29.01 https://m.edsoo.ru/863e7540
402 but6mmoreka [IOK
19 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 05.02 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios 11.02 bubmuorexa [{OK
12.02 https://m.edsoo.ru/863e7{4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 JlaGopatopHas pabota Ne 4 0.5 4.03 bubmuoteka [JOK
«M3ydyeHune cTpoeHHs MOJIOBBIX 05.03 https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIpenapaTaxy
2 WHnuBuayansHOE pa3BUTHE 11.03 bubmuoteka [JOK
OpPTraHU3MOB 12.03 https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HacnenCTBeHHogTI/I y 18.03  Bu6morexa [JOK
—— 19.03 https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 HpI/ISHaKO]I:. MOHOFI/I6pI/II,lZ[HOG 25.03 bubnuorexa LIOK
26.03 https://m.edsoo.ru/863e8878
CKpEIIBaHHE
| e cpenoans
02.04 https://m.edsoo.ru/863e89a4
HaCJIeIOBaHHS TPH3HAKOB
TIIJICHH HacCJI BaHU
26 5;:3H;KOB(?eJIa%i)peai(;pi{aﬁepa60Ta 0.5 15.04 bubmmorexa LIOK
16.04 https://m.edsoo.ru/863e8c60

Ne 5 «M3yuenue pe3ynbpratoB
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MOHOTUOPUAHOTO U AUTHOPHUIHOTO
CKpPEIIMBAaHUA y APO30(IIHI HA
TOTOBBIX MUKPOTIpEIapaTax»

7 I'eneruka nona. HacinenoBanue | 22.04 bubnunorexa [IOK
NPU3HAKOB, CLEIUICHHBIX C TI0JIOM 22.04 https://m.edsoo.ru/863e8c60
HN3menunBocth. HenacnenctseHHas
W3MEHYHMBOCTH. JJabopaTtopHast

73 pabora Ne 6. Uzyuenwue 1 0.5 29.04 bubnmoreka [JOK
MOIU(PHUKAITIOHHON H3MEHYMBOCTH, 30.04 https://m.edsoo.ru/863e8efe
HIOCTPOCHHE BapUAIIMOHHOTO Psia
Y BapUaLlMOHHON KPUBON»

HacnencrBeHHast U3MEHYHBOCTb.

29 JlaGopatopHnas paborta Ne 7. 1 0.5 6.05 bubmuoteka [JOK
«AHanu3 MyTauui y 1po30(uibt 07.05 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOTIpETapaTax»»

30 I'enetuka genoBeka. CeleKIUA Kak | 13.05 E?g:jﬁiﬁtgﬁi 136368478
Hayka 1 Hpofece 14.05 https://m.edsoo.ru/863¢9214
MeTOI[BIUI/I JOCTH)KCHUST CEIICKIHH BuGmiorexa [IOK

31 S 1 2005 s //m.edsoo.ru/863¢9214

pacit 21.05 https://m.edsoo.ru/863e¢9336
IPOU3BOICTBA
OBUIEE KOJIMYECTBO YACOB I10 31 4

I[TPOIT'PAMME
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11 KIIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Jara
Ne i/ Tema ypoka Kontpoabusie IIpakTuueckue oOpa3oBaTe/ibHbIE
Bcero U3Y4YeHUs
padoThbI padoTbI pecypchl
. but6mmoreka [IOK
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 04.09 https-//m.edsoo.ru/863ea20e
) Hctopus pa3BuTus npeacTaBieHui 1 11.09 bubnuoTexa [JOK
00 3BOITIOIINHA ' https://m.eds00.ru/863¢9570
bubnunorexa [IOK
M 1 18.
3 HRPOSBOIIOTHDL 8.09 https://m.edsoo.ru/863e9cle
[Tomynsimus Kak aIeMeHTapHast
) JeIz[péHnua BUJA U 31630n}0;m{1. 1 os 2500 BuGnmnorexa LIOK
abopatoptiai pabora A% ' ' https://m.eds00.ru/863¢99c6
«CpaBHEHHE BHUJIOB 110
MOp(}oIOrHIecKOMy KPUTEPHIO)
JIBrOKyIIHME CHITBI (9JIEMEHTApHBIC bubnuoTexa [{OK
5 1 02.10
(haKTOpHI) FBOTIOLIHH https://m.edsoo.ru/863e¢9da4
bub OK
6 EctectBennslit 0T00p 1 €ro Gpopmbl 1 16.10 htI/tI:p::I;I/(r)rTlZI;asclj).ru 1363e9ed0
Pe3ynpTarsl sBoIIOLIMM:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
. BU000pa3oBanue. JlabopaTopHas 1 0.5 23.10 bubnmoreka [JOK
pabora Ne 2 «Onucanue ' ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepa
2 Hanpasnenus u nytu | 30.10 bu6muoteka [JOK

MAaKpO3BOJIFOLIMHU

https://m.edsoo.ru/863e9cle
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9 HeoOpaTtumocTs 3BOMIONNN 06.11
10 Uctopus }f(I/ISHI/I Ha 3emJie U 1311
METO/BI €€ U3yUCHHS
1 ['unoTe3sl MPOUCXOXKACHUS KU3HU 2711 but6mmoreka [IOK
Ha 3emJie ' https://m.edsoo.ru/863eaSabd
Pa3BuTHe )xu3HM Ha 3eMie 1o 3paMm bubmuoteka [JOK
12 4.12
U TIeproaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tl YBOJFOIHH
PacTUTENILHOTO U 5KUBOTHOTO MUDA.
13 [TpakTuyeckas padora Ne 1 0.5 1112 bubmuoteka [JOK
«/3yueHrEe HCKOMAEMbIX OCTATKOB ’ ' https://m.edsoo.ru/863ea8bc
pacTeHUN U KUBOTHBIX B
KOJITICKITHSIX))
CoBpeMeHHas cuctema bubnmoreka [JOK
14 18.12
OpPTraHUYeCcKOTo MUpa https://m.edsoo.ru/863ea48e
OBOJIIOLHS YEJIOBEKA but6mmoreka [IOK
15 25.12
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxy1ue cuibl ((hakTophl) 15.01 bubmuoteka [JOK
aHTpOIIOreHe3a ' https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLUU 201
YeJI0BeKa
UenoBeyeckue packl U MPUPOIHBIE bubnuoTexa [{OK
18 29.01
aJanTaniy 4eJ0BeKa https://m.edsoo.ru/863eaca2
PezepHblil ypok. O0o001IeHnE 110
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE 05.02
KU3HM Ha 3eMie»
20 DKOJIOTHS KaK HayKa 12.02
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Cpenpl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa [IOK

21 (hakTophI 05.03 https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

22 paCTSI({bHﬁ U3 Pa3HbIX MECT 0.5 12.03 bubmmorexa LIOK

https://m.edsoo.ru/863ebl0e
oburtanwmsy. JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BHTHE YEPEHKOB KOJICyCa»
bubnunorexa [IOK

23 buommiccime paxtops: 19.03 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomnyssanuu. [Ipakruueckas pabora

24 Ne 2 «IToacu€T minoTHOCTH 0.5 26.03
MOMYJISIIUEN Pa3HBIX BUIOB
pacTeHuin»

’5 Coo0mecTBa OpraHu3MOB — 02.04 but6mmoreka [IOK
OmoIeH03 https://m.edsoo.ru/863eb46a

26 OKOJIOTHYECKHUE CHUCTEMBI 16.04 but6mmoreka [IOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MIOKa3aTeIU

7 AKOCUCTEMBI. DKOJIOTUYECKHUE 2904 bubmuorexa [{OK
nupaMuibl. CBOHCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 IIpuponaHbIe 3KOCHCTEMBI 30.04

29 AHTPOIIOTr€HHbIE SKOCUCTEMBI 07.05

30 buocdepa — rnobanbHas 14.05 bu6muoteka [JOK

3KOCHUCTEMA 3EMIIH.

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYLIECTBOBAHUS
onocdepsl

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

YenoeuecTBO B Onochepe 3emiu.

bubnunorexa [IOK
1 21.
31 CocymecTBoBanue NpHpOz»! 1 05 https://m.edsoo.ru/863ebale
YeJI0BEYECTBA
OBIIEE KOJIMYECTBO YACOB I10 3l ’ s

I[TPOIT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOW MPOrpaMMbl CpeIHero 001ero od0pa3oBanus

CdopMHUpOBAaHHOCTh 3HAHMM O MECTE M POJIM OUOJOTHU B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOM
GCTGCTBCHHO-HaquOﬁ KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUSA; O
BKJIQ/IE POCCHHCKMX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BHUTHE
Oouosiornu; (GYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

KU3HCHHBIX 3aJa4

YMeHue packpbeIBaTh COJEpKaHWE OUOJOTHYECKUX TEPMUHOB U
MOHSITHIA: XKU3Hb, KIIETKA, OpraHu3M; MeTabonn3M (0OMEH BEIIeCTB H
MpPEBpAICHUE DSHEPIruH), TOMEOCTa3 (camoperyssnus), ypOBHEBas
OpraHM3aIMs JKUBBIX CHCTEM, CaMOBOCIPOM3BEACHHE (PEIpOIyKITHs),

HAaCJICACTBCHHOCTb, UBMCHYNBOCTD, POCT U PAa3BUTHUC

YMenue uznaratb OMONIOrHYEcKre TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaensa, T. Moprana, H.1. BaBunosa) u
y4ueHus (0 IIEHTpax MHOTo00pa3usi M MPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii H.I1. BaBunoBa), onpenensiTe rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CHCTEMaM

YMeHne BIageTh METOJaMH HAYYHOTO TIO3HAHWUS B OHOJIOTHH
(HabnroficHHEe W OMKCAHUE JKUBBIX CHCTEM, IPOIECCOB U SIBICHHUIA,
OpraHm3ainyisi ¥ TpOBEICHHE OHOJOTHYECKOTO  SKCIIEPUMEHTA,
BBIIBIDKCHHUE  THUIIOTE3HI; BBISIBJICHUE 3aBUCHAMOCTH  MEXIY
HCCIEAYEeMbIMUA BEJIUYMHAMU, OOBSICHEHUE TIOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUHM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbLI HA OCHOBAHUU MMOJTYYCHHBIX pe3yHLTaTOB)

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

1

2

3

4

5

YMeHHE BBIIEHATH CYLICCTBEHHBIC IPU3HAKH BUPYCOB, KIIETOK
HpOKapI/IOT nu 3yKapI/IOT, OJHOKJICTOYHBIX nu MHOT OKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TPOIIECCOB OOMEHa  BEIIECTB U
MIPEBPAICHUS DHEPTUM B KIIETKE, (OTOCHHTE3a, IUIACTHYECKOTO H
JHEpreTHueckoro  oOMeHa, XEeMOCHHTe3a, MHTO3a,  Meio3a,
OHJIOI[OTBOPCHI/IH, pa3MHO)KeHI/ISI, I/IH,Z[I/IBI/IIIyaHBHOFO pa3BI/ITI/I$I

opraHusma (OHTOTEHE3)
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YMenune NNPUMCHSITH TOJIYUCHHBIC 3HaHHUA JJIA 00BICHEHHUS

OMOJIOTUYECKHUX MPOIECCOB U SBICHUM, JJIS MPUHATHUS MPAKTUIECKIX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETSAX oOecrneueHus: 6€30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPY>KAIOILUX JIt0JIeH, COOIIOICHNUS HOPM
rPaMOTHOIO  TOBEJACHUS B MIPUPOTHOM

OKpYXKarolein cpene;

ITOHUMAaHHEC H606XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ

COBPEMEHHOW OMOJOTMH W OWOTEXHOJIOTHH JJIsi PaIlMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJauyd Ha MOHO- U
IUTUOPUIHOE CKpEIIUBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpEaACKa3saHus

HACJIEA0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJHATH J1Ia0OpaTOpHble M NpPaKTUYECKHe padoTHl,

coOmoiaTh mpaBWja TpH paboTe ¢ ydeOHBIM | JIaOOPaTOPHBIM

o0opyI0BaHUEM

YMeHHe KpUTHUYECKH OLEHMBAaTh M HMHTEPIPETUPOBATh MH(OpMAIUIO
OMOJIOTNYECKOT0 CO/AEP/KaHMs, BKIIOYAIOINLYIO [ICEBAOHAYYHbIE 3HAHUS
U3 pa3iauuHbIX UCTOYHUKOB (CMM, HayuyHO-NIOMYJIsipHBIE MaTepHallbl);
STHYECKHE AacCMeKThl COBPEMEHHBIX WCCIICAOBAaHUI B OHOJIOTHH,

MeaunMHe, OMOTEXHOJIOTHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTHUECKYI0 HH(OPMAITUIO M3 HECKOJbKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHSITHHHBIN arrapar OMOJIOrHHU

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus

CdopMHUpPOBAaHHOCTh 3HAHMM O MECTE M POJIM OHUOJOTHU B CHUCTEME
HAYYHOT'O 3HaHMS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHHH COBPEMEHHOM
GCTGCTBCHHO-HaquOﬁ KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUSA; O
BKJIQJIE POCCHHCKMX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oouosiornu; (GYHKIHMOHAILHOW TPAMOTHOCTH YEJOBEKA Ui PEIICHUS

KU3HCHHBIX 3aJa4

YMeHue packpbiBaThb COJEp)KaHUE OHOJOTHYECKUX TEPMUHOB U

TMOHSTHH: BUJ, NOIMYyJIALNA, I‘eHO(bOHI[, 9BOJJIIOLIUA, IBUKYIINUC CHUJIbI
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(paxropsr) ABOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE, HKOJIOTUYECKUE (hakTopsl, AKOCHUCTEMA,
MIPOYICHTHI, KOHCYMEHTBI,  PEIyICHTHI, ETH MTUTAHWS,

AKOJIOTUYECKas MUpaMKIa, OMOTeoIeH03, Ornocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOPUH (IBOJIIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojplieBoro cxonacrsa K.M. bapa, uepenosanus
IJIaBHBIX HampasjieHud u nmytei spomonuu A.H. CeBepuiosa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTe  TPaHUIBI  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOJaMH HAyYHOTO TIO3HAHWUS B OHOJIOTHH
(HabnroficHHEe W OMKCAHUE JKUBBIX CHCTEM, IPOIECCOB U SIBJICHHUIA,
OpraHm3ainyisi ¥ TPOBEJACHHE OHOJOTHYECKOTO  SKCIIEPUMEHTA,
BBIIBIOKCHUE  THUIIOTE3BI; BBISIBJICHUE 3aBUCHAMOCTH  MEXKIY
WCCIEAYEeMbIMUA BEJIMYMHAMH, OOBSICHEHUE TOJTYyUYEHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAyYHbIX IOHSATUH, TEOPUH M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbLI HA OCHOBAHUU IMOJTYYCHHBIX pe3yHLTaTOB)

YMmenune BBIJCTIATH CYHICCTBCHHBIC MMPpU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIMNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEAYIICHTOB,  OHOTCOIICHO30B M  JKOCHCTEM;
0COOCHHOCTH HPOIIECCOB HACJIeICTBEHHOMN U3MEHYMBOCTH,
€CTECTBEHHOTO  O0TOOpa, BHI000pa30BaHMs, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAKTOpPOB HAa OpPraHU3MBI,
MepPEeHOCa BEIIECTB M MOTOKA SHEPIHH B SKOCHCTEMaX, aHTPOIIOT€HHbBIX
MU3MCHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOpOTa BEIECTB U

OMOTeOXMMHUYECKUX IIUKIIOB B Onocdepe

YMmenune NNPUMCHSITH TOJIYUCHHBIC 3HAHUA JJISL OGLHCHGHI/IH
61/IOJIOF MYCCKUX IMPOLECCCOB U SIBHGHI/IP'I, IJI TIPUHATUSA TMPAKTUICCKUX
pelIeHni B MOBCEAHEBHON JKU3HHU B LIEJIAX o0ecreueHus: 6€30MacHOCTH
CBOETO 3/10POBbsSI U 3JI0POBbSI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHNS HOPM
rPaMOTHOTO MOBEAEHUA B  OKPYXAWOUIEH MPUPOAHON  CpEXE;
IIOHHMMAaHHC HGOGXOI[I/IMOCTI/I HCITOJIb30BaHUA I[OCTI/I)KCHI/II\/'I

COBPEMEHHOM OMOJIOTHH AJISl PALlMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aaa4n, COCTaBJIATHb

CXEMBbI ITepeHOoca BEIIECTB U SHEPTUHU B IKOcHcTeMax (LIeNH MUTaHNUs)

YMeHHe BBIONHATH JIA0OpAaTOpHBIE H  TPaKTUYECKHE PadoTHl,
coOmoaTh TpaBuWiaa Tpu padboTe ¢ Y4eOHBIM H Ja0OpPATOPHBIM

o0opyoBaHEM
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YMeHne KpUTHUYECKH OLEHHBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/ICPKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS

W3 pa3NMuuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONMYJIIpHBIE MaTepUalb);

? paccMaTpuBaTh ro0anbHBIC AKOJIOTUYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3HIINIO
YMeHue co3aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIECHUS,
10 00001mast 6MoNIOTUYeCcKy0 HH(POPMAIIUIO U3 HECKOJIBKUX HMCTOUYHHUKOB,

IpPaMOTHO UCIOJIb30BaTh MOHATUNHHBIN anmnapat OHOJI0TUI
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IMPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1

buonorus kak Hayka

1.1

buonorus — Hayka o >xuBOM mpupoxae. Pombp Owomornn B (GOpMHUPOBAHUU

COBPEMEHHOM HayyHOH KapTUHBI MUpa. CrcTeMa OMOJIOTHYECKUX HAyK

1.2

MeToabl TO3HAHUS KUBOW NPHPOABI (HAOIIOJCHUE, SKCICPHMEHT, OIMCaHHE,
U3MepeHue, Kiaccuukanus, MOJECTUPOBaHME, CTaTHCTHYecKas o00paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI U HX opraHu3anusa

2.1

Kusbie cuctembl (OMOCHUCTEMBI) Kak TpeaMeT uiydeHust Ouonormu. CBoOWCTBa

OMOCHCTEM M MX pazHOooOpasue

2.2

VYpoBHU OpraHu3and OWOCHUCTEM: MOJEKYJISIPHO-TEHETUYCCKUN, KICTOYHBIMH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCHEPHBIN

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XHUMHYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MUKpOdJIeMeHThl. Boma u  wmuHepanbHble BemiecTBa. DOyHKIMKM BOABI U

MHUHEpaJIbHBIX BelecTB B KieTke. [lognepikanue ocMoTHUECKOro OanaHca

32

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEpBHI OEIKOB.
HeszamenuMeblie 1 3aMEHUMbIE aMUHOKUCIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€lKOBOW MOJEKyJnbl (NEepBUYHAs, BTOPUYHAS, TpPETUYHAs U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buomorunueckue
¢GyHKINN OEIKOB.

®epMeHThl — Omonoruveckune Karamm3aTtopbl. CTpoeHue QepMeHTa: aKTHBHBIN
IeHTp, cyoctpatHas crnenuduanocts. Kodepmentsl. Burtammubpl. Otauyus

(epMEHTOB OT HEOPTaHMYECKHX KaTATN3aTOPOB

33

YrneBoabl: MOHOcCaxapubl (TIIOK03a, pubo3a W JI€30KCHPHO03a), AUCaXapHabl
(caxapo3a, JakTo3a) H TOJHMCaxapuabl (Kpaxmay, TJIHWKOTEH, IIEJUTI0NI03a).
Buonornueckre GyHKINU YTIIEBOJOB.

Jlunuasl:  TpUrauOepuabl,  crepounabl,  ochomunuasl.  'mapodunasHO-
ruapodoOHbie cBolicTBa. buonormdeckue ¢ynknun JmnuaoB. CpaBHEHHE

YTJI€BOJOB, OEJIKOB U JIMIMU 0B KaK HCTOYHHUKOB DHCPTUH

3.4

Hykneunosbsie kucnotel: JJHK u PHK. Hykineoruabsl — MOHOMEPBI HYKJIEMHOBBIX

kucnoT. Crpoenue u pynkuun JJHK. Ctpoenne n ¢pynkuun PHK. AT®: ctpoenue
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U QYHKIIH

3.5

Huronorusa — Hayka o kierke. Knerounas reopust. MeTo1bl H3yueHHs KIETOK

3.6

Knerka kak nemnoctHas sxuBas cucrema. OOIIMe NpPU3HAKKA KIETOK: 3aMKHYTas
HapyxHasi MemOpana, monekynsl JIHK kak reHernyeckwii ammapar, cuctema

cuHTe3a OeJika

3.7

Tumbl KJIETOK: dyKapHOTHYecKas M Ipokapuotudeckas. OCOOEHHOCTH CTPOSHUs
nmpokapuoThueckor  kietku. Kierounas  crenka  Oakrtepmit.  CtpoeHue
SYKApUOTHUYECKOM KJIETKH. OCHOBHBIC OTJIMUMS PACTUTENBHOM, >KUBOTHOM U

I'pUOHOM KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIUKC, HX
¢ynkun. [Inasmarnueckas memOpana, e€ cBoiicTBa U (yHkuuu. Lluromnasma u eé
opranouzpl. OnHOMEMOpaHHBIE OPraHOM[bBl KIETKHU: SHIOIUIa3MaTHYeCKas CeTb
(BIIC), ammapar T'onbmku, au3ocoMbl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJAPUH, IacTuibl. IlporcxokaeHne MUTOXOHAPUN U IuIacTHI. Bums
wiactua. HememOpaHHbIE OpraHoMAbl KJIETKH: PHOOCOMBI, KIICTOYHBIA LIEHTP,

PECHUYKH, KIyTHUKU. OYHKIIUN OPraHOMIOB KJIeTKU. BKitoueHus

3.9

Snpo — perynsaTopHblii neHTp KieTku. CTpoeHue sapa: saepHas o000J0ukKa,

KapHoIlla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/ISHCHGHTCHBHOCTB KJICTKHU

4.1

OOMeH BemecTB, WIM MeTa0oJM3M. ACCUMIIIANMS (TJIACTUYECKUNA OOMEH) u
JTUCCUMMIIALIAS  (PHEPTEeTHYECKUd OOMEH) — JBE€ CTOPOHBI €IMHOrO TIpolecca
metabonu3ma. Tumbel oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHbid. Ponb

(epMeHTOB B OOMEHE BEIIECTB U MPEBPAILEHIH SHEPTHH B KIJIETKE

4.2

®otocunTe3. CBeroBast U TeMHOBasA (a3l (orocuHTe3a. Peakuuu ¢orocuHTE3A.
OddextuBHOCTh (oTOCHMHTE3a. 3HAUeHHE (HOTOCHMHTE3a IS KU3HU Ha 3emiie.
Bnusnue ycnoBuii cpenbl Ha (GOTOCMHTE3 U CHOCOOBI TOBBIIICHHUS €ro
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHUHTE3UpYIOIIue OakTepun. 3HAUCHHUE XEMOCHHTE3a s

JKA3HU Ha 3eMiie

4.3

DHepreTudyeckuii 0oOMEH B KIeTke. PaciieruieHne BemIECTB, BBIICICHUE U
aKKyMYyJIMPDOBAaHWE OHEPTMM B KIETKE. OTalbl JHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxkenue u ero Buubl. KucCIOpoIHOE OKHCIECHHE, WM KJIETOYHOE

nbIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 OOMEHa

4.4

Peakun marpuuyHoro cuHtesa. I'enernueckas nndopmarus u JIHK. Peanmzarus
TeHETUYECKOM WHpopMaluu B KIETKe. | e€HeTWYecKuii KO M ero CBOWCTBA.

Tpanckpunuus — marpuunslii cuates PHK. Tpancmsumss — OGuocunHTtes Oenka.
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Koauposanue amunokucnot. Pois pubocom B 6nocunTese 6enka

4.5

Heknerounsie (opmbr xu3Hu — BuUpychl. Mcropusi oTkpsitus BupycoB (JI.U.
NBanoBckuii). OCOOCHHOCTH CTPOCHUS U JKU3HENEATEIHHOCTH BHPYCOB.
Bakrepuodaru. bomne3snum pacteHuil, >XUBOTHBIX M 4YEJIOBEKA, BHI3BIBACMbBIC
Bupycamu. Bupyc mmmynonedunmra venoseka (BUY) — Bo3Oyaurens CIIN/a.

[TpodunakTrka pacripocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM

PasmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE OPraHU3MOB

5.1

Kretounslii IWKII, WU )KM3HEHHBIN 1TUKI KieTku. MHTepdaza u muto3. [Ipomeccsr,
npoTekaromue B uHTepdasze. Permmukams — peakuus matpuunoro cunreza JJTHK.
Crtpoenne xpomocoM. XPOMOCOMHBIH Habop — Kapuotum. JUIITOWIHBIA U
TaruIOUIHBIA  XPOMOCOMHBIE HaOOphl. XpomaTuasl. lluTomornueckre OCHOBBI
Pa3MHOKEHHUS U HHIUBUAYAJIbHOTO PAa3BUTHSI OPTaHU3MOB.

Henenne wimerkn — wmuto3. Craaum muto3a. Ilpoieccsl, mpoucxoisuiue Ha

pa3HbIX CTaAUSAX MUTO3a. bUOJOrHYECKUI CMBICI MUTO3a

52

@opMbl Pa3MHOKEHHUS] OpPraHU3MOB: Oecrojioe W mojoBoe. Buabl Oecrnosoro
Pa3MHOXCHHS: JIeJICHWE HaJBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETETATUBHOE pa3MHOXeHHE. VICKycCTBEHHOE KIOHUPOBaHHE

OpTraHru3MOB, €0 3HAYCHHUC JIA CCIICKIIUN

53

[TonoBoe pa3MHOXEHHUE, €ro OTIANYUS OT OECIoI0ro.
Meiio3. Cragun wmenosa. Ilpomeccsl, npoucxopsimpe Ha cTagusx Meiosa.
[loBenenne xpomocom B Meio3e. Kpoccunrosep. buonormueckuit cmbicn u

3HauYeHUEe Melo3a

54

lamerorenes — mporiecc 00pa3oBaHUs TMOJOBBIX KIETOK Yy XUBOTHBIX. [lomoBbIe
JKeNe3bl: CEMEHHHKHU W sImyHUKU. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK —
ramer (crmepmaTo30uj, SMIEKIIeTKa) — cliepMaTorene3 u oorene3. OcobeHHOCTH

CTpOEHUS SHIEKIETOK U criepMaTo3ou10B. OmnonorBopenue. [lapreHorenes

5.5

NunuBuayansHOoe  pa3BuTue  (OHTOreHe3).  OMOpPUOHAIBLHOE  pPa3BHUTHE
(oMOpuorenes). DTtambl SMOPUOHAIBHOTO PA3BUTUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobneHue, ractpyisiuusi, opraHoreHe3. IlocTamOpuoHanbHOe paszBuTHEe. THUIBI
MOCTAIMOPHUOHATILHOTO Pa3BUTHA: TMPsAMOE, HempsMoe (JIMYMHOYHOE). BriusHue
Cpelbl Ha Pa3BUTUE OPTaHU3MOB; (DAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTaauu pa3BHUTUIA

HaCJ'IeI[CTBeHHOCTB U U3SMCHYUBOCTb OPTraHU3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Mcropust pa3BuTusi reHeTUKU. BKitaa pocCuicKux u

3apyOeXHBIX  Y4YEHBIX B pa3BUTHE  TCHETUKH.  METOasl  TeHETUKH
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(THOPUIOTOTUIECKHIHA, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-T€HETUUECKU ).
OcCHOBHbIE Te€HETHYECKHE MOHATHS. ['eHeTHMueckass CUMBOJIMKA, WCIOJIb3yeMas B

CXeMax CKpeIIMBaHHUI

6.2

3aKOHOMEPHOCTH HAcJEeJA0BaHUs IPU3HAKOB, YycTaHoBiIeHHble [. MeHnenem.
MoHoruOpuaHOe CKpeluBaHue. 3aKOH eauHooOpasusi THOPHUIOB TEPBOTO
nokosieHus. [IpaBuiio JOMUHHpOBAaHWS. 3aKOH pACHICIUICHUS TPU3HAKOB.
T'unores3a uncrorel ramet. IlotHOE B HEMOJIHOE JOMUHHUPOBAHUC.

JurubpunHoe CKpeuMBaHue. 3aKOH HE3aBUCHMMOIO HACJIEJOBAaHUS MPU3HAKOB.
[luToreHeTHUECKUE OCHOBBI JUTHOPHIHOTO CKpPEHIMBAHUS. AHAIM3HPYIOIIee
CKpemuBanue. Vcrnoib30BaHe aHAIM3UPYIONIETO CKPEIUBAHUS TSI ONPEACTICHUS

reHOTUIAa 0co0Uu

6.3

CueruienHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HacjleOBaHMIO TeHoB. Hapymenue cuemsjeHuss TE€HOB B pe3yJsbTare
KPOCCUHIOBEpa. XpOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUeCKre KapThl.
I'enetuka mosa. XpOMOCOMHOE OIpelesieHHe IMoja. AyTOCOMBI W TIOJIOBBIE
XpoMocoMBl. ['omorameTHsle M reTeporaMmeTHble opranusmsel. HacnepgoBanue

IMMPU3HAKOB, CICIVICHHLIX C IMOJIOM

6.4

H3meHunBOCTh. Buapl M3MEHYMBOCTH: HEHACJICICTBEHHAs WM HACIEIACTBEHHAs.
Ponp  cpempl B HEHACJIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PHUKAMOHHON U3MEHUYMBOCTU. BapuallmoHHBIN psii 1 BapuallMOHHAs KPUBasl.
HopMma peaxnnn npusHaka. KonuuecTBeHHBIE M KAaueCTBEHHBIC NPU3HAKK U HX

HOopMa peaknuu. CBolicTBa MOIU(MUKAITMOHHOW U3MEHUYNBOCTH

6.5

HacnencrtBenHasi, WM  TeHOTHUIHMYECKas, W3MEHYMBOCTh. KoMOMHaTHBHAs
U3MEHYMBOCTh. Melo3 U TMOJIOBOM TMpoIecC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. MyTallMOHHas U3MEHYMBOCTh. Kitaccudukanust MyTaiuii: reHHble
XpOMOCOMHBIE, TeHOMHBbIE. YacToTa u MpUYuHbI MyTaluil. MyTareHHble (akTOpbl.

3aKoH TOMOJIOTHYECKUX PsIIOB B HacleACTBeHHOU n3mMeHunBocTy H.M. BaBunosa

6.6

I'eneruka yenoseka. Kaprotun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKH YEJIOBEKA:
TeHeaIOTHYECKH, OJIM3HEIOBBIH, IIUTOT€HETUYECKUI, OMOXUMUYCCKHUH,
MOJIEKYJIIPHO-T€HETUUECKUH. CoBpeMeHHOe onpeJiereHue TCHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIMPOBAHUE, B TOM YHCIIE€ C MOMOIIbIO
[MI1P-ananu3a. HacnmencrBeHHble 3a00JICBaHHS YEJIOBEKAa: TEHHBIC OOJIC3HH,
00JIe3HN C HACJEICTBEHHOUW MpPEapacIioioKEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
ComaTndeckne U reHepaTUBHbIC MyTalluu. [IpuHIUIIBI 30pOBOTO 00pa3a >KU3HH,
JTUArHOCTHKH, TPO(QHUIAKTHKA W JICYCHHS TEeHEeTHYeCKHX Ooise3Heil. Menuko-
FEHETHYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIMHCKOW TEHETUKH B

NpeaoTBpaAIICHUN U JICHCHUU I'CHCTUYCCKUX 3a00JIeBaHUI YeJI0OBEKa
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Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHUHI

7.1

Cenexuus Kak HayKa U Ipouecc. 3apoKIeHUE CEIEKINUN U JOMECTUKALUsA. YUeHUe
H.. BaBwioBa 0 LEHTpax NPOHCXOXKACHUS W MHOT000pasusi KyJIbTYypHBIX
pactrenuii. LleHTpbl NPOUCXOXKAECHUS JIOMAIIHUX JKUBOTHBIX. CopT, mopoja,

mTamMm

7.2

CoBpeMEHHBIC METOJbI CEJICKIIMHM. MacCOBbIi W WHIWBHIYaJIbHBIM OTOOpPHI B
CEJeKUMHU pacTeHUW U KUBOTHBIX. OueHka 3KcTepbepa. biu3kopoacTBeHHOE
cKkpemuBaHnue — WHOpuauHT. Yucrtas nuHus. CKpeNMBaHWE YHCTHIX JIMHHMA.
['ereposuc, niau rubpuaHas cwia. HepoacTBeHHOE CKpelniuBaHue — ayTOPHJIMHT.
OtrnanénHas ruOpuam3amuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
HOHy‘-ICHI/Ie IIOJIUIIJIIONI0B. I[OCTI/I)KGHI/ISI CCIJICKIIUA paCTCHHﬁ, KHUBOTHBIX H

MHUKpPOOPTraHU3MOB

7.3

buoTtexHonorus kak oTpacip NpoU3BOACTBA. | eHHas MH)KEHEpHsl. DTalbl CO3/1aHus
pexombunantHoii JIHK u Tpancrennsix opranu3moB. Kiertounas umHxeHepus.
Knerounble  KyJabTyphl. MUKpOKIIOHAJIbHOE  Pa3MHOKEHUE  PACTCHUHU.
KnonnpoBaHue BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okonoruyeckne W dTHYeckue  mpobinempl. MO  —  reHermuecku

MOIU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOIIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  IBOJMIONUH.  [laJIeOHTOJIOTHYECKHE:  TIOCIIEIOBATEIBHOCTD
MOSIBIICHUSI BHUJOB B TAJCOHTOJOTHYECKOW JIETONHUCH, MEPEXOAHbIE (OPMBI.
buoreorpaduueckue: cxonctBo u paznuuue GayH u Gaop MaTEPUKOB M OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOJICTBA M pasziauuusi HMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
PYOMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHMU3MOB HACIICZICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTeH Yy BCeX

OpraHu3MoOB

1.2

OpomonnonHas Teopust Y. [lapsuna. IIpeanocbulki BOSHUKHOBEHUS 1apBUHU3MA.
JIBIIKYIIIE CHIIBI ABOJIIOLMM BUAOB 10 JlapBuHY (M30BITOYHOE Pa3MHOXKEHUE IIPU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHYMBOCTb, Ooppba 3a

CYIIIECTBOBaHHE, €CTECTBEHHBIN OTOOD)
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1.3

Cunretnueckass Teopust 3Boionuud  (CTD) U OCHOBHbIE €€ TOJIOKEHHUS.

MuxkposBomtonus. [Tomynsmus kak e IMHUIA BUAA H SBOJTIOINH

1.4

JIBrkymme cuiabl (pakTopbl) SBONIONMM BHIAOB B TpHUpoae. MyTarlMoHHBIN
MPOIeCC M KOMOWHATHUBHAS HM3MEHUYMBOCTH. llOMynsiMOHHBIE BOJNHBI M Apeid
reHoB. M3omnsmus u murpanusi. EctecTBeHHBIN 0TOOp — HANpaBIISIOMIMNA (haKTOp
sBOMIOINHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OpraHU3MOB Kak  pe3yjibTaT 3Bojtonuu. Ilpumepst
MPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMopd0O3bl M U0 TAIUH.

Bunx u Bunoo6pazoanue. Kpurepun Buaa. OCHOBHBIC (hOPMBI BHI000Opa30BaHUS:

reorpaduyueckoe, 3K0JIOrHIecKoe

1.5

MakposBomrorst.  DopMbel  3BoNIOIMM:  (UIETHYECKAas,  JUBEpreHTHas,

KOHBEpIeHTHas, napasuienbHas. HeoOpaTumocTs 3BoIOLNUN

Bo3HHUKHOBEHME 1 pa3BUTHE KU3HU HA 3eMIIe

2.1

ILOHaquHe OpCACTaBJICHUA O 3apOXIACHUU KHU3HH. HaquLIe THUIIOTE3bI
BO3HHMKHOBEHHUS JKM3HM Ha 3emsie: aOuoreHes M NaHCHepMHUsA. XHUMHUYECKas
3BOJIFOIIUA. 3KCHepI/IMeHTaJIBHOG MOATBCPIKACHUC XUMHYECKOU 3BOJIIOIINH.
Hauanpabie sTanmer Omosiormueckoit sBomtonmu. ['umoreza PHK-mupa. Ileprie

KIJIICTKHU U UX 3BOJJIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xm3HM Ha 3emiue mo spaMm u nepuopam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. Ilaneos3oiickas 3pa u e€ TEpHONbl: KEMOPHICKHUH,
OPIOBUKCKHW, CWIYPUHUCKUW, JE€BOHCKHM, KaMEHHOYTOJbHBIMA, IEPMCKHUU.
Me3so30iickas 3pa U €€ epUoIbl: TPUACOBBIN, FOPCKUIA, METOBOM.

Kaitno3oiickas 3pa u €€ nepuo/pl: MajaecoreHOBbIi, HEOT€HOBbIN, aHTPOIIOT€HOBBIH.
XapakTepucTuka KIMMara M TeO0JOTMYECKHX IporeccoB. OCHOBHBIE 3Tambl
HBOJIIOIMHM PACTUTEIBHOTO W YKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH Hu

KHUBOTHBIX. HOHBJ’ICHI/IC, pacuBET U BEIMUPAHHUE I'PYIIIT J)KUBBIX OPraHU3MOB

23

Cucrema OpraHMYeCKOro MHpa Kak OTpakeHue dBomonuu. OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB

24

DBooLMsl YeloBeKa. AHTPOIOJOTHs Kak Hayka. PasBuTue mpencTaBIeHHHA O
MPOUCXOXKIACHUN 4YeloBeKa. MeTolsl W3y4eHHUs aHrpororeHe3a. CXonacTBa
pa3nuyus yeroBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTI0BEKa.

JIBxymme cuibl (akTopsl) aHTpororeHeza. HacneacTBeHHass M3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIecTBEeHHBI 00pa3 KU3HU, HM3TOTOBJICHUE OPYIUNA

TpyJa, MBIIIJICHUE, PEUb

2.5

OCHOBHEBIE CTauid W BCTBU DOBOJIONHKU YCJIOBECKA: aBCTPAJIONMUTCKH, YenmoBek
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yMenblid, YemoBek INpsAMoxondmui, YemoBek HeaHIEPTaIbCKUM, YenoBek
pasyMmHblii. Haxoaku ucKomaemblX OCTaHKOB, BpeMs CYILIECTBOBaHMs, 00JIaCTbh

pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHS

2.6

Yenosedyeckue pacbl. OCHOBHBIE OOJBIIME pAChl: €BpONEOHIHAs (eBpazuiickas),
HETpO-aBCTPaATIOU THAS (3xBaToOpHaIbHAN), MOHTOJIOMTHAS (a3marcko-
amepHuKaHckasi). UepTbl MpHUCIIOCOOICHHOCTH MPEICTABUTEICH UEIOBEYECKUX pac

K YCIIOBUSIM CyllecTBOoBaHUS. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpy>Karolias cpeaa

3.1

DKOJIOTHSI Kak Hayka. 3aJaud U pa3liesibl dKOJIOTMU. MeToabl 3KOJOTHYECKUX
UCCIIEIOBaHMUI. DKOJIOTHYECKOe MHpPOBO33peHue. Cpelnbl OOMTaHHUS OPTraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIIHAsA, ITIOYBCHHAA, BHYTPUOPraHU3MCHHAaA

3.2

Oxonornueckue  Qakropel.  Kmaccudukamus — skojmornueckux — (aKTOPOB:
abuoTtnyeckne, OWOTHYECKME M aHTPONOreHHble. JleficTBHE HSKOIOrMYECcKHX

(hakTOpOB HA OPTAHU3MBI

3.3

AOGuotnueckue GakTOphl: CBET, TeMIepaTypa, BIAXHOCTh. DoTomepuoausm.
[IpucriocoOnenuss  OpraHM3MOB K  JIEHCTBHIO  aOMOTHYECKHX  (DAaKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue QaxkTopbl. Buabl OMOTHMYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIHS,
XMIIHUYECTBO, MapasuTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAJIM3M,  HeWTpamu3M.  3HayeHHe  OMOTHYECKUX

B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBaX

3.5

ODKOJIOTHYECKHE XapPaKTCPUCTHUKU ITOITYJIAINH. OCHOBHBIE ITOKa3aTeIIN MOy JIAIN:
YUCJICHHOCTb, INNIOTHOCTb, PpPOXIAACMOCTb, CMCPTHOCTb, HNPUPOCT, MUTPALIUA.

JlnHaMuKa YUCICHHOCTH MOMYJIALUU U €€ PeryJIsLus

Co00111eCcTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmecTBo opranu3mMoB — OwuoneHo3. CTpykTypbl OuWOIlEHO3a: BHUIOBaS,
MPOCTpaHCTBeHHAs, Tpodudeckas (mumieBas). Bunbl-nomMmuHantel. CBsi3u B

OHOIIEHO3E

4.2

Dkojorudeckre cucteMbl  (dkocucteMbl). Ilomstue 00 dKocucremMe U
ouoreoreHo3e. DYHKIMOHAJIBHBIE KOMIOHEHTHI OSKOCHUCTEMBL: TPOIYICHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIECTB W MOTOK SHEPTUU B IKOCUCTEME.
Tpodudeckue (TUIIEBBIE) YPOBHM OJKOCHUCTeMBI. IlWieBble IIeMd W CETH.
OCHOBHBIE TIOKAa3aTeNH SKOCHUCTEMBI: OuoMacca, MPOAYKIHS. DKOJIOTUYECKUE

MAPaMUJBI:  TPOAYKIIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
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YCTOWYMBOCTb, CAMOpPETYJIALM, pa3Butue. Cykueccus

4.3

IIpupoaHble 3KOCHCTEMBL. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTeHHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpO0osKOCUCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAUECHUE arPOAIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpasne kak dakTop ycToWumBocTH IKocucTeM. CoXxpaHEHUe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

44

VYuenue B.M. Bepnaackoro o Owochepe. ['panuibl, coctaB H CTPyKTypa
ouoctepsl. JXKuoe BemectBo u ero QyHkmun. OcobeHHocTH Ouocdepsl Kak
r7100abHOM 9KOCHCTEMBI. J[MHaMU4YecKoe paBHOBECHE M OOpaTHas CBsI3b B
ouocepe. KpyroBopoTel BemIeCTB W OHMOTCOXUMHUYECKHE ITUKIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoBeuectBo B Omocdepe 3emin. AHTPONOTCHHBbIE M3MEHEHHS B Omocdepe.
['mobGanbHBIE YKOIOTHYECKHE TTPOOIIEMEI.
OcHOBa  palMOHAJILHOTO  YNpPaBICHUS MPHPOTHBIMH  pecypcamMd H X

ucnoib3oBanue. JlocTikeHnst OMOJIOTHU U OXpaHa MPUPOIbI
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bubnuoteka 1mudpooro odbpazoatenpbHOoro koHTeHTa (LIOK): odmmmansnsiii caiit. URL:
https://urok.apkpro.ru.

Matepuainsl K ypoky. Bce paGoThl, Ha OCHOBE KOTOPBIX CO3/IaH CalT, ObLIN OMyOJUKOBAHBI B
razete «buomorus». ABTOpaMHU caiiTa mpojenaHa Oomblmas padoTa MO CHCTEMAaTHU3HPOBAHHIO
ra3eTHBIX CTaTeld C Y4Y€TOM INKOJBHOM Y4YeOHOW TmporpaMMbl 1Mo mnpenMery «buomorusy»:
ounmaneeii caitr. URL: http://bio. 1september.ru/urok.

OneKkTpoHHbIN yueOHuK «buomorus». ComepXutr Bce pas3aenbl OWOJOTHH: OOTaHUKY,
300JI0OTHKO, aHATOMHIO U (I)I/I3I/IOJIOI‘I/IIO YCJIOBCKA, OCHOBBI TUTOJIOTHU U I'CHCTHUKH, 3BOJTFOITMOHHYTO
TEOPUI0 U BKOJOruio. MokeT ObITh PEKOMEHJOBAH YyYallUMCs IJI CaMOCTOSITEbHOM paloThI:
odunmaneseiii caiiT. URL: http://ebio.ru.
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