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MNOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mMporpaMmsbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JJISl ONpPEAEICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M MPUHIHIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(rke OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
oburectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHUSIM, ONPEIETICHbl OCHOBHBIE (PYHKIIMU MPOTPaAMMBI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma mo O6uonoruu AaéT MpEICTaBICHHUE O TENsIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYaroIIMUXCS cpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o00sg3aTeNbHOE TMPEIMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, paclpeleieHHue o
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YyYCHHs Y4eOHOTO MarepHaia C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTEeIbHOTO TpOoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarONINXCA.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIEpP KaHUS OMOIOTHYECKOT0 00pa30BaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Onarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
OpeICTaBIeHUH O 370pOBOM oO0pa3e KU3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXarolen
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HHUX
MIPOIIECCOB B IPOrpaMMe MO OMOJIOTHH YIeJIeHO BHUMAHUE UCIIOJIb30BAHUIO MOTYUYEHHBIX 3HAHUN
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaM3a BIMSHUS XO3AWCTBEHHOM [EATENHHOCTH YENOBEKAa HAa COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAaHHs K MPUKIAIHON HAIMpPaBICHHOCTH y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUS
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dbopMupoBaHHE Y OOYYArOMIMXCS CIIOCOOHOCTH aTanTHPOBATHCS K M3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOydYalOIIMXCS MPEICTABICHWH O HAy4yHOM KapTHHE MMHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHMW3allMil M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonpimioe 3HaueHWe OWONOTHS UMEET TAaKXKe /sl PEIICHUsS BOCIUTATENBHBIX H
pa3BUBAIOIIMX 33Ja4 CpeIHEero ooduiero oopa3oBaHus, CoUanu3anuu odyJaromuxcs. M3ydenne
Ouo0ruM 00ecreynBaeT yCIoBus 751 JOPMUPOBAHUS MHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, JACTETHMUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpalluu
OMOJIOTHYECKUX 3HAHUI C MPEACTABICHUSMU M3 JIPYIMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,



¢bus3ukn, xumuu 1 reorpadur. HazBanHble OJIOKEHUS O MpeIHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY JUIsI ONIPEACIICHUS IOJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €0
COJIepIKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

Ot60p conepkanus yaeOHOro npeamMera «bruonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMKA KYJIBTYPOCOOOPa3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYarOmInuecs TOKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTeIbHOCTH. Oco00e MECTO B TOM cHUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTHI COJACpPI)KaHUs, KOTOphIE CIy)KaT OCHOBOM I (opMupoBaHUs
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEpKaHHMs ydeOHOTO Marepuajga B IporpaMMe IO OHWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMUUTENBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIlMH U SBOJIONNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yaeOHoro npeamera «bruoIorusy BBIACICHBI CICAYIOIMNE COAepKaTelbHble TUHUN: «buomorus
KaK Hayka. MeToJlbl Hay4yHOTro Mo3HaHusm», «Kietka kak Ouonornyeckas cucremay, «Opranusm
KaK OWoJiorhnyeckasi cucremay, «CucreMa U MHOT00Opasre OPraHuYeCKOro MUpay, «IBOJIOIUS
YKUBOU TIPUPOJBD», «IKOCUCTEMBI M MPUCYIITE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpemmera «buonorusi» Ha 0a30BOM YpOBHE — OBJAJCHHUE
O0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS AJIsl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOIICM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 06a30BOM YpOBHE
obecrneunBaeTcs pelieHneM CIEeIYIOIMUX 3a1au:

OCBOEHHUE 00YJAIOIIUMHUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THUIIOTE3aX, TMPaBWIAX, CIyXKallUX OCHOBOM i (OPMHUPOBAHMS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3HMH U OCOOEHHOCTSX KHMBBIX CHCTEM pPAa3HOTO YPOBHS OpraHHU3allui,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOmMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBNIEHHE Yy OOydJarommxcsi oOmieil KymbTyphl, (DYHKIHOHAIBHONH TPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUM B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HE00X0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOTIOICHHS AITHUECKUX HOPM IPHU MIPOBEICHUN
OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU JIJIsi TIOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE TPUOOPETEHHBIX 3HAHWUU W YMEHUW B TMOBCEIHEBHON JXU3HU NIl OIEHKH
MOCJEACTBUI CBOEW JAEATENIbHOCTU IO OTHOIICHUIO K OKpYXKarlIeil cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUT.



B cucreme cpeanero oOmiero obpazoBanus «buonorusy», nuzydaemas Ha 6a30BOM YpOBHE,
SIBIIIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOSIIMM B COCTAaB IMPEAMETHOH 00JacTw
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

s u3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeJHEro o01iero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COILEP KAHUE OBYYEHUSA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM u mpaBoM. Ponp Ouonoruu B
(GhOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKHX HayK.

MeTtop1 TO3HAHUS KUBOM pUPObI (HAOIIOJeHIE, SIKCIIEPUMEHT, OUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOU TPUPOJIBI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTaudue KHUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CgoiicTBa OuocucTeM H HUX pa3HoOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHH OpPraHU3AIMH >KHUBOM
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH COCTaB KJIETKU. XUMUYECKUE AIIEMEHTBI: MAaKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
Bona 1 MuHepasibHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelecTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6eIKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas cnemuduuHoctb. Kodepmentsl. Buramunbl. OTimnuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodmibHO-THAPOGOOHEIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunossie kucnotsl: JIHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounas Tteopus — nmpuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3YyUCHHUSI KIIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTunueckuii anmapar, cuctemMa CHHTe3a OeJka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPHl KIIETOK — KJICTOYHASs CTCHKA, TIMKOKAIMUKC, WX (YHKITUH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHOUIBI KJIETKU: MUTOXOHIPHH, TIACTHABL. [Iponcxoxienne MUTOXOHAPUA 1 riacTul. Buss
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKHU, KI'yTUKH. DyHKIIMY OPraHOMJI0B KIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue sijipa: saaepHas o00ji0uka, Kaprora3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenenieHre XMMHYECKHX JJIEMEHTOB B  HEXHBOW MPUPOJAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuel u cxembl: «[lepuomudeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHUe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEICHUS HAOIIOJICHUM,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PAaCTUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHue CTpOCHHs KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISANMS (IJIaCTUUECKUH OOMEH) u
JUCCUMUIIALIUSA (SHEPreTUYeCKHii 0OMeH) — IBe CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass Haszbl (orocuHTeza. Peakumu (dotocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HHM Ha
3emute.



DHepreTuyeckuii OOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM KJIETOYHOE JbIxaHue. OKHCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiiuuud. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl sxu3HA — BUPYCHI. MicTopust oTkpeiTHs BupycoB (/1. Y. UBanoBCKuiA).
OcCOoOeHHOCTH CTpPOEHHsI M KM3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc mmmyHoneduuurta yenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHash TpaHCKpUIIMsA, peBepraza W HHTerpasza. lIpodwunakTtuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  mutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnoporacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHBId 1wk Bupyca CIIMa, ©Oakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKN, WM KU3HEHHBIM LUK kieTku. WuTtepdaza u muto3. Ilporeccsl,
nporekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. J[MIIOWIHBIM M TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckre OCHOBBI pa3MHOXKEHHSI U MHIWBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knerkn — muro3. Ctaauu muto3a. [Iponeccsl, mporucxoasimuye Ha pa3HbIX CTaJusaX
MHTO3a. BHOJIOrMYEeCKHi1 CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecronoe U rnojoBoe. Bupl 6ecrnonoro pasMHOKeHHUS:
JiefieHHe Ha/lBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOkeHue. VIcKkyccTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBO€ pa3MHOKEHUE, €TO0 OTIIMNYHUS OT OECIIONOrO.

Meiios. Craguu meiosza. Ilpormeccsl, mpoucxonsume Ha cragusix meinos3a. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (Crepmaro3ouj,
AHIEKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOEHHs SHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y MMO3BOHOYHBIX MXHUBOTHBIX: JApPOOJEHHE, TracTpyJsuus,
opranorenes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAECHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaINU
pa3BUTHSL.



JdemoHcTpaumnu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue KiIeTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpOMOCOMBbD», «KineTouHbli LMK, «Pernmukanus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIUX
U yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

OO6opynoBaHue: MHKPOCKOI, MUKpomnpenaparbl «CrepMaTo30MAbl MIIEKOIHUTAIOLIETOY,
«Sineknerka miekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJIENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, moxens MeradasHoit XpoMoCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabora Ne 3. «HabmoneHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciienicTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeruku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiicKkux U 3apyO0eKHBIX YUEHBIX B pPa3BUTHE
reHeTuku. Meroasl TEeHETHKUA (THOPUIOIOTUYECKUM, LUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTU  HAacJe[AOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JTOMUHUPOBAHUS. 3aKOH paclieuieHus Tpu3HakoB. [mmore3a uwctoThl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTHOPUAHOTO CKpENIMBAHUSA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcrnonp3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS JIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacinegoBaHue mpu3HakoB. PaGota T. Moprana 1o CIHEIUIEHHOMY
HacJel10BaHHI0 TeHoB. HapylleHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

['enetuka nosa. XpoMOCOMHOE OIpeAesieHne 1oJjia. AYTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
['omorameTHple M rereporaMeTHble OpraHu3Mbl. HacimenoBaHue NPU3HAKOB, CHEIUVIEHHBIX C
MOJIOM.

N3menunBOCTh. BUIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHAs. Postb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHNBOCTH.
Bapuauvonnslii psa v BapualnoHHast kpupasi. Hopma peakuuu npusHaka. KonuuectBeHHble U
KaueCTBEHHBIC TIPU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOIU(PUKANMOHHON N3MEHYMBOCTH.

HacnencrBennas, Wiy reHOTUIIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moNIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHUMBOCTH. MyTallOHHas
M3MEHYUBOCTh. Kiaccudukamuss myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYMHBI MyTaliil. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.

BresinepHas HacneCTBEHHOCTh M U3BMEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBBIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetudecknid. COBpEMEHHOE OIpEeAENICHHE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUPOBaHKWE, B TOM yucie ¢ nomoripio [1I[P-anamm3a. HacnencrBenHsie 3a00seBaHUs
yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM MpPeIpacroiokKeHHOCTHIO,



xpoMocoMHble Oone3Hu. Comartuueckue U TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICYCHHUS] TEHETHICCKHIX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumMu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHME M €r0 IUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunbOpumnoe ckpeunmBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anMoIeiCTBUE AJUIEIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTEHU, J)KUBOTHBIX U
yenoBeka», «l'eHernka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJICHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBoctu», «MoaudukannoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-aktopa», «['eHeTHKa rpynmn KpoBu», «MyTarmoHHas
U3MEHYHBOCTHY.

Ob6opynoBanue: Monenu-ammiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (Gpopmbl KpbUIbEB U OKpPAcKu Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpeLIMBaHUs Y APO30(HIIBI HAa TOTOBBIX MUKpOIIpEeTapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «3yuenne Moau(pUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabota Ne 7. «AnHamu3 wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeIeKIMH U AoMecTukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpas3usi KyIbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbBIE METOJbI CeJIeKIIMU. MacCoBbIii U WHIAUBUAYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHuii u kUBOTHBIX. OlIeHKa dKCcTephepa. BIN3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
Yucras muanst. CKkpenuBanue YUCThIX JuHAUH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
cKkpenuBanue — ayropuauHr. OtnanéHHas rulOpuamsanus U e€ ycnexu. VcKyccTBEeHHBIN
MyTareHe3 M IMOJIYyYeHUE MOJUIUIONAOB. JIOCTHKEHUS CEeNeKUUM PpACTEHUM, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHas WHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas umxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHME M JTHUdeckue mpobremsl.. MO -
T€HETUYECKNA MOAU(DUIIUPOBAHHBIC OPTAHU3MBI.

JemoHCTpauu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. BaHos.

Tabmuiel U cxembl: kKapta «L[eHTpBI MPOMCXOXKIAEHUS W MHOTOOOPa3usl KyIbTYpPHBIX
pactenuit», «llopoabl TOMalIHUX KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WBanoBay, «llomummonaus», «OOBEKTHI



OounorexHojorun», «Kierounele KynbTypbl U KIOHUpOBaHHE», «KOHCTpyHpOBaHHME U TMEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Oxckypcusi «OCHOBHBIE METOJIbI U JOCTHMIXKEHHUS CEJICKIMU PACTEHHM W >KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[TpenochuIKy BOSHUKHOBEHHUS 3BOIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CunerenbcTBa 3BoJonuU. [[ageoHTOIOrHYECKUE: TOCIEI0BATENFHOCTD OSIBIICHUS BU/I0B
B TAJICOHTOJIOTHYECKOW JIETONMHCH, TepexoaHble (opmbl. bruoreorpaduueckue: cXOACTBO H
paszmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHEe: CXOJCTBA U Pa3inuus SMOPHOHOB DPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIC, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtormonHas teopus Y. JlapBuna. IlpeAnochUikM BO3HUKHOBEHHS JapBHHU3MA.
JBukyiye Cuibl ABOMIONMM  BuAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpPCOB, HEONpeNeNEéHHAas HW3MEHYMBOCTb, OOpbOa 3a CyIleCTBOBAHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopust 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpoaontonus. [Tomynsanus kak equHULA BU1A U 3BOTIOLUH.

JIBuxymire cuibl (akTopbl) 3BOJIOLMK BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHAS U3MEHUYMBOCTD. [lonmynsnoHHble BOIHBI U Apeii¢ reHoB. M3onauus u Murpanus.

EcrectBennblii oTO0p — Hampaistomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTO
otOopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yibTar 3Boitouuu. [IpumMeps! npucnocodieHuit
y opranuzMoB. ApoMop(ho3bl U UIN0AJaNTallUH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (OpMBI BUA000Pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKoe.

MaxkposBomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMoCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECHEUHUATM3UPOBAHHBIX  IMPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paadaiusl.
JdemoHcTpaumnu:

IToprpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabnuibl v cxembl: «Pa3BUTHE OPraHNYECKOT0 MUpa Ha 3eMiiey, «3apo bl T03BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «®opmbl 00pbOBI 3a cyliecTBOBaHUEY, «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «llomymsumy,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopho3sl», «anoanantauuny, «OO0mmas nerenepanus»,
«/IBmxymue cuibl 3Bosronn», «Kapra-cxema mapmpyra nyremectsus Y. Jdapsuna», «bopnda
3a CYLIECTBOBaHUEY, «IIpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BHJ1000pa30BaHKe», «IKOJIOTHIECKOE BUI000PA30BAHUE).



O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAaCKU, HAOOp MIIO0B U
ceMsiH, KosuteKmus «[IpuMephl 3aUTHRIX MPUCTIOCOOTICHHUH Y )KHUBOTHBIX», MoJieinb «OCHOBHBIC
HATPABIICHUS IBOIIOLNUNY, 00BEMHAS MOJeNb «CTPOEHHE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX ).

buoreorpaduyeckas kapra wmupa, Kosuiekuus «@DopMbl COXPaHHOCTH HMCKOMAeMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anunkanusa «llepekpéct xpoMocom», BIIaXKHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymkw», Mukpompenapar «Jlpozoduna» (HOpMAa,
MyTal# (HOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 1. «CpaBHeHUe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopunass pabora Ne 2. «OmnucaHue TNPUCIIOCOOJIGHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHME U PA3BUTHE KU3HU Ha 3emuie.

JloHayuyHble MpeACTABICHUS O 3apOXKIACHUM KW3HU. HayuHble TMIOTE3bl BOBHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TMaHCIepMus. XHUMHUYECKas 3BOJIOIUS. AOHOTEHHBIN CHHTE3
OpPraHUYECKUX BEIIECTB U3 HEOPTAHMUECKUX. DKCIIEPUMEHTAIBHOE IMOATBEP)KICHUE XUMUUYECKON
sBosronnu. HavanbHble 3Tanbl Onosorundeckoit sosroruu. ['unoresza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE TNPOTOKIETKU. [lepBbie KIETKHM M UX HBOIIOLHA.
DopMHUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuogam. Karapxei. Apxeiickas U mpoTepo3oncKas
apbl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUNCKHMA, OPJJOBUKCKUNA, CHITYPUNCKHM, TEBOHCKUIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so30iicKkas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zolickas 3pa u €€ nepuo/ibl: MageoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M TIeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHuil 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa’keHue 3BoJoLHUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIOIIMSL  4YEJIOBEKAa. AHTpONOJOrus Kak Hayka. Pa3Buthe mpeacTaBieHHl O
MIPOUCXOXKICHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEJIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomoreHe3a. HacnmeincTBeHHass W3MEHUHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHNUE,
peusb.

OCHOBHBIE CTaJuM W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, UEIOBEK yMEbIi,
Yenosek npsaMmoxondimui, YenoBek HeaHaepranbckui, Yenosek pasyMmHbii.  Haxonku
MCKOMIAeMBbIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PACHpPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne packl. OCHOBHBIC OONBIIHME PAChl: €BpOIECOUHAs (€BpasHiicKas), HErpo-
aBcTpajiouJiHasg  (dKBaTOopualbHasg), MOHTOJOUJHAsA  (a3uaTcKO-aMepuKaHckas). YepTsl
MPHUCTIOCOOTICHHOCTH MPEICTABUTENICH YEITOBEUECKUX Pac K YCIOBUSM CyIllecTBOBaHUs. EAMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmumel u cxembl: «Bo3HukHOBeHHEe COMHEYHOH cHCTeMbl», «Pa3BUTHE OpraHUYeCcKOro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuormueckas KieTkay,
«CoBpeMeHHasl cucTeMa OPraHu4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YE€PT CTPOECHUS
YyelloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK



MPEKOB COBPEMEHHOI'O uYeloBeKay, «JlpeBHelmue moan», «llpeBHue moaun», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeuecKkre pachl».

O6opynoBanue: wmynsiku — «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HEAHAEepTalblla, KPOMAaHbOHIIA), CICHKU WIM M300pakKeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIIEphl, pyousia, ckpebiia), reoXpoHoJIorHueckas Tabaua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOIIAEMBIX KMUBOTHBIX M PACTEHUID.

JlabopaTopHble U NIpaKkTHYecKHe padoThI:

[Tpaktnueckas padora Ne 1. «M3ydeHre HCKOMAEMbIX OCTAaTKOB PACTCHHI M KUBOTHBIX B
KOJUTEKLIASAX .

DKCKypcusi «IBOJIIOIUSL OPraHMYECKOro MHupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl H OKpPY:Kalolas cpeaa.

DOkonorusi Kak Hayka. 3agadyd M pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHuM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHUOpPTraHU3MEHHasI.

Oxonorudeckue ¢akrtopbl. Knaccudukanus skonoruueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleliCTBUE SKOIOTUIECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpPBL:  CBET, TEMIEparypa, BIAKHOCTh.  DOTONEPHOAN3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0MOoTHUYeCKUX (akTopoB. bruojgornveckre puTMbl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYpPEHLHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMsbl. [lapazutusm, koonepanus, MyTyajlin3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHUYECTBO). AMeEHcCalIU3M, HeUTpanu3M. 3HaueHue OHMOTHYECKUX
B3aMMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKKA Momyisinuv. (OCHOBHBIE IIOKA3aTelu IOMYJIALHN:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUY U €€ PeryJssiusl.

JleMoHCTpanum:

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

Tabmune! u cxemsl: kapta «[IpupogHbie 30HbI 3eminy», «Cpebl 0OUTaHUsI OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHY30pUn-Tyhenbkn», «[Iuiessie nemnm».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUNY.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIoTHOCTH MONMYISIIUKA PAa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01ecTBa U IK0JI0TrHYeCKHEe CHCTEMbI.

CooOmiectBo  opranu3smMoB  —  OuoneHo3. CTpykTypbl — OuoneHo3a:  BHJOBas,
IpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkonorudeckre cucteMbl (dkocuctemsbl). [loHsTHE 00 3KOCHCTeMe W OHOTeOIeHO3eE.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopot BemiecTB M NOTOK SHEPrUM B ISKocUcTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHCTEMBI: OHnomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHPAMHIbL: TPOMYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyIsiiusl, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHUCTEMBI O03€p M PEK. IKOCHUCTEMA XBOWHOIO WM
HIMPOKOJIMCTBEHHOTO Jieca.



AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOoIKocucTeMbl. bronorndyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHne OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

Yuenue B. U. Bepranckoro o 6uocdepe. I panuiibl, coctaB u CTpykTypa 6uochepsl. XKupoe
BemecTBO M ero ¢Qynkmun. OcobenHocT OHoOchepbl Kak TII00aTbHOW 3KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BelecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (yIJIepoaa, a3oTa).
3oHanbHOCTE OHMochepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emmau. AHTpONOreHHbIE U3MeHeHus1 B Ouocdepe. ['mobanbHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocyecTBoBaHuE IpUPOBI U yenoBeuecTBa. CoxpaHeHne 6MOpa3HOOOpa3us Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBAa PALMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumMu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupoausie
coobmiectBay, «llemn mnuraHusY, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBex»,
«9KocucTeMa MMUPOKOIUCTBEHHOTO JIecay, « IKOCHUCTEMA XBOMHOTO Jiecay, «broiieHo3 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOIeHHbIE BO3JEHCTBUS Ha NpUpoAy», «Baxueiimue
UCTOYHUKU 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeWIIas COCTaBIAIOIIAs
ouocheprr», «®Daktopsl nmerpamamuu  nouBy», «llapHukoBelii  dddexT», «DaKTOPHI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6roceps», «O01mas cTpykrypa 6nocheps», «PacnpocTpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B Ipupoze».

O6opynoBanue: Mojieb-anminKanus « Tunuaable 6Mo1eH03bI», repbapuii «PacturenbHble
cooOmiecTBa», KoJulekuun «buoreHo3», «BpeauTenn BaKHEMIINX CETbCKOXO03IMCTBEHHBIX
KyJIbTYp», repOapuu M KOJUJIEKIUMM pacTeHUH W >KUBOTHBIX, NpHUHAUIEKAIME K pa3HbIM
HKOJIOTHUECKUM TpyImiam ojHoro Buaa, Kpacunas kuura Poccuiickoit denepanyu, n3odpaxeHus
OXPaHSEMBIX BHJIOB PACTEHHI U )KUBOTHBIX.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'UU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aroluMuCcs IporpaMM CpefHero ooiiero o0pa3oBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX Ppe3yJlbTaTOB OCBOCHHs NpeaMera «bBHOJOrus» BbIIETICHbI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAENIECHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO0 OHOJIOIWH, IleJIeHANpaBlIeHHOE pPa3BUTHE BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OHMOJOTUYECKOr0 3HAaHUS, TOTOBHOCTh M CLIOCOOHOCTH 00yUaroIuXcsi pyKOBOICTBOBATHCS B CBOEH
JESTEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOIro
00pa30BaHus, HATMYUE SKOJOTMUYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IENTH U CTPOUTH
KU3HEHHBIC TITaHBI.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHMs NpeaMeTa «buosorusy NOCTHUrarTcs B €IUHCTBE
y4eOHOIl M BOCHUTATEIbHON JEATEIbHOCTH B COOTBETCTBHM C TPATULMOHHBIMU POCCUHCKHUMHU
COLMOKYJIBTYPHBIMU, UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IIPUHATHIMU B



o01ecTBe TpaBWIaMH W HOPMaMH TOBEIIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSA,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH IMO3MUIMHU JUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO, B3aUMHOI'O
YBaXEHUs, OEpeKHOr0  OTHOMICHHWs K  KYJBTYPHOMY  HACJICIUI0 W TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanyu, NpUpoae U OKPYKarolleu cpee.

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS Y4eOHOTO mpeamera «buomorus» MoMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllMid, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHUI, COOTBETCTBYIOIIMX TPAJULIHUOHHBIM IIEHHOCTSAM POCCHUCKOTO  0OIIecTBa,
pacHIMpeHHre >KU3HEHHOTO OMNbITa U OMbITa JAEITEIBHOCTA B MPOIECCE peaiu3allid OCHOBHBIX
HaIpaBJIECHUN BOCIIUTATEIBHON 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOro BOCIIHTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUMU  OOydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOT0 00IIECTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MIPaBOMIOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnN yu4eOHBIX W MO3HABATEIIBHBIX 33124, BRITIOJTHEHUH OMOJIOTHYCCKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HMIIMI0O IO OTHOILIEHWIO K SIBICHUSIM
COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKIECHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMUA U COLIMAIbHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHHUS YUeOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXXKUTEIHHOTO OTHOILIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CY ACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM JI€ATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(hOpPMUPOBAHHOCTH POCCHICKON TPpayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoanHONM, ropaocTH 3a CBOW Kpai, CBOXO
Ponuny, cBOI A3BIK U KyJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACJIETUIO M TTAMSITHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIOCOOHOCTH OIIEHUBATh BKJIA]] POCCHICKUX YIEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAYCHUS OWOJOTMH B TIO3HAHWMU 3aKOHOB TIPUPOJBLI, B JKH3HU 4YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’KCHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEGHHOCTEH POCCUICKOT0O HApOAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHUS IEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAUIMSIMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :



JCTETUYECKOE OTHOLIEHHE K MUY, BKJIIOUYasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAaHUE SYMOLMOHAIBHOI'O BO3ICUCTBUS KUBOM IIPUPOABI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KXCHHMIO B PAa3HBIX BHMJAX HCKYCCTBA, CTPEMJICHHE IPOSBIIATH
KayecTBa TBOPYECKOU JIMYHOCTH;

5) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOIO 0JIArONnoJIyYusi:

IOHUMaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (30pOBOE MUTAHUE,
cOOJIIOJIeHNEe TUTMEHUYECKUX IPaBUI M HOPM, cOalaHCUPOBAHHBIA PEXXUM 3aHATUH M OTIbIXA,
perynsipHasi (u3nueckas aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILEHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

[OHUMaHWE ILIEHHOCTH MpaBWJl HMHAWBUAYAJIBHOTO U KOJUIEKTMBHOIO 0€3011aCHOIrO
IIOBEJICHNUS B CUTYaLlUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHME MOCJEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJEHUs alaKorois,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMYECKON U COLMAIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATh TAKYIO JI€ATEIbHOCTD;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATeNbHOCTH, YMEHHUE COBEpIIATh
0CO3HaHHBII BHIOOP OyayILel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUHU BCEU
KU3HU;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaKk MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE ONbITAa IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKN UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY>KAIOILEN CPEIbl;

0CO3HaHME INT00ATBHOTO XapaKTepa 3KOJ0TMUECKUX Mpo0eM U IMyTel UX pelIeHus;

CIIOCOOHOCTh UCHOJIBb30BaTh MpUOOpeTaeMble pU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHNE
IIPaBWI TIOBEJIEHUS B INPUPOJAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUsTHE JEHCTBUI, NMPUHOCSIIMX Bpea OKpY’Karolled MpHUPOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE PA3BUTOIO DKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOH KYJIbTYpPbI, OIIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILUCHCTBOBAHUE SA3BIKOBOM M YUTATEIBCKON KYJIBTYphI KaK CpPEICTBAa B3aUMOIECHCTBU
MEXy JIFOJIbMU U MIO3HAHUS MUDA,

MOHUMaHue crenupukr OUOJOTUU KaK HAayKd, OCO3HaHUS €€ poiu B (HOpMUPOBaAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM



MUpEe Kak O €IWHCTBE IMpPHUPOAbI, 4YeloBeKa M OO0IIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIEM COXPAaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMEHHOW IHMBWIIM3AIMU: O00ECTICUCHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIUILUHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaemMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100abHBIX
IKOJIOTHYECKUX MPOOJIEeM U 00eCTIeueHus Mepexoaa K YCTOWIMBOMY Pa3BUTHIO, PAITUOHATILHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJOTHYECKHX 3HAHUN B IIEJISX MOBBIIMICHUS OO0IIeH
KYJIbTYPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, opMUpyeMoit Ipu U3y4eHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB MO3HAHUS, HMCMIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJyyaeMmble 3HAHUS IS aHaiu3a U OOBSICHEHHs SBIICHUMN
OKPYKAIOIIer0o MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh 00OCHOBAHHBIE
3aKJIFOYCHHST HA OCHOBE HAyYHBIX (DAKTOB W WMCIOIIMXCS JAHHBIX C IEJIbI0 TONydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTMYECKHE 3HAHHS s pelIeHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
MCCJIEI0BATENbCKYIO ICSITEIbHOCTh UHIMBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPa30BAHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylbTaThl OCBOEHUsI ydeOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HauUMMBbIe JUIS  (OPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUIUTMHAPHBIC
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBJICHHE, TIPOLIECC, CHCTeMa, Hay4dHbIH (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUe, HAOIMIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHBHBIC, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH U COIMAIBHOW KOMIIETEHIIMU OO0YyYarOIIUXCs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE AEWCTBUS B IO3HABATEIHHOW U
COLIMANTLHOM TTPaKTHKE.

MertanpeameTHble pe3yJlbTaThl OCBOEHHUS MPOrpaMMBbl CPETHEro o0Iero oOpa3oBaHUA
JIOJDKHBI OTPaXaTh:

OBi1aleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMMU:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN IPUEMBI TIOTUYECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(PUKAUU, OOOOIIEHHs), PACKPHIBATH CMBICI OHOJOTHYECKHX MOHATUN
(BBIICIATH UX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHATHSIMHU );

OTpeeNATh LEIH JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS,
COOTHOCHUTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSITHS Uil OOBSCHEHUs (AaKTOB W SIBICHUU IKUBOU

IPUPOJIBI;



CTPOUTH JIOTHUECKUE PaCcCYKIeHUs (MHIyKTUBHBIE, IEAYKTUBHBIE, IO aHAJIOTUH ), BBIABIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYITUPOBATH BBHIBOABI U
3aKJIF0YEHHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLIGHUBATh PUCKH MOCIIEICTBUI EATETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIIEIOBATENBCKONH U MPOEKTHOW NEATEIbHOCTH, HAaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pellIeHus MPaKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIUYHBIC BUIBI ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIpETAlNH, MPEOoOPa30OBAaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYalMsX, B TOM YHUCIE TPU
CO3IaHUH YUYEOHBIX U COI[HANIbHBIX TPOEKTOB;

dbopMupoOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BATEJILHOW ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTATH
THITOTE3y €€ PEIIeHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

aHAIM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3yIbTaThl, KDUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIN OIBIT,

OCYIIECTBIISAITh LEJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npodeCCHOHATBLHYIO Cpeay;

yMETh TMEpPEeHOCUTh 3HaHWS B  TMO3HABAaTENbHYI0O U  MPaKTUYECKyl0  OOyactu
KU3HENEATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIC WJCH, MpEAjiaraTb OPUTHHAIBHBIE MOIXOABI U PEUICHHS, CTaBUTh
pOOJIEMBI U 3a/1a4H, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (Tekcre yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTEepaType, OMOIOTUYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B HMHTepHeTe), aHAIM3UPOBATh HMH(DOPMAIMIO PA3IMYHBIX BHIOB U GopM
NPEJCTaBICHUS, KPUTUIECKN OIIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

GbopMyIHpOBaTh 3ampOChl M TMPHUMEHSATh pPa3IMYHBIE METOABI TNPH IOWCKE W OTOOpe
Ounonoruveckoit HHGOpPMAIUU, HEOOXOAUMOMU JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUNYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPAaTh ONTHUMATbHYIO (OpMY TIPEACTABICHUS OHOJIOTHYECKOMN
nHpopmanuu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);



UCIIOJIb30BaTh HAy4YHBIM $3BIK B KauecTBE CpeACTBa MpH paboTe C OMOJOTrHYecKOon
uH(poOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3NUYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopMyinel, abOpeBUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISJHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OBiaieHHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KU3HHU, aKTUBHO Y4acTBOBATh B JUAJIOTe
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TIpeajaraéMou 3ajady, Y4YUThIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa WIIA JUCKYCCHUN);

pacro3HaBaTh HeBepOalbHBIE CpeICTBAa OOIICHHS, MOHUMATh 3HAUYEHUE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIMKTHI U
BECTHU TEPETOBOPHI;

BJIQJIETh PA3NWYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH dopme
(GhopMyIMpPOBATh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U WHIMBHUAYaJbHON pabOTHI MpHU
pelieHny OMOoJ0THYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOAECHCTBHSI P pELICHUH YyueOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 YjieHa KOJUIEKTHBA;

MPUHUMATh 1I€TM COBMECTHOM JESITENIbHOCTH, OPraHW30BBIBATH M KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXAaTh PE3ylbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJI0T0 yJYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, OBITh MHUITUATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranu3anus:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX PEIICHHS B
KU3HCHHBIX M YICOHBIX CUTYaIHIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHUX 3HAHUH 1[€JIeBbIe M CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMMO3HABATEIBHYIO JESITEIBHOCTD, BBISBISATH MPOOJIEMEI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTENbHON MACSITENLHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEIMOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalHsIM;



pacHIMpATh paMKH Y4€OHOTO IpeAMEeTa Ha OCHOBE JIMUHBIX NPEANOYTEHUIH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULUH B Pa3HbIX 00JaCTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIAJICTh HaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHH, HCIIOIB30BaTh MPUEMBI pedieKcuu
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonaorus» HaydHble 3HAHMS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIIbHOCTH MO MOJYyYEHUIO HOBOTO 3HaHMS U NMPUMEHEHHMIO 3HAHWW B Pa3jIMUYHBIX Y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl MPEACTABIEHBI 10 roJjaM 00yUeHHs..

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTO npenmeta «buonorus» ¢ 10 knacce n0oNKHbBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHME PacKpbIBaTh COJIEP)KaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
OpraHu3sM, MeTa0oau3M (0OMEH BEIECTB U MTpeBpallleHUe YHEPTUH ), TOMe0CTa3 (CaMOperysius),
YpOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PEmpOayKIus),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHME H3jaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHas, MyTalllOHHas,
LEHTpaJIbHas JI0TMa MOJeKyJsipHoi Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHULbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HaHHSA B OuoJIOrvu: HAOJIIOJEHHE U ONMUCAHHE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE NOJNYyYEHHBIX PpEe3yNlbTAaTOB, MCIIOJIBb30BAHHBIX HAYYHBIX MOHSITHM,
TEOPHH U 3aKOHOB, YMEHHE JI€IaTh BbIBObI HA OCHOBAaHUHM IIOJIY4YEHHBIX PE3yJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IPEBpAILCHHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUEecKOro oOMeHa,



XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHUS, PA3MHOKEHUSI, WHIUBUIYAIBHOTO Pa3BUTHUS
opraHusma (OHTOT€HE3);

YMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOWIUX JIIOJIEH, COONIIOJIEHUs HOpPM
IPaMOTHOTO TOBEJCHHS B OKPYXAIOWIEH NPUPONHON cpenae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U palrOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKE, CLIETUICHHOE HACIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTHYECKH OILICHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeaCTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBAaHHM B OMONIOTUH, METUIIUHE, OUMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouonornyeckyro MHPOPMAHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO IpeamMeta «buonorus» ¢ 11 knacce nonKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUS )KU3HEHHbIX 3a/1a4;

YMEHUE PacCKpBIBATh COACPKaHUE OMOJIOTHYECKUX TEPMUHOB M TIOHSITHI: BU, TIOMYJISIUA,
reHo(OHA, SBONIONMS, JBUWXKYIIUE CHIBI ((aKTOpbl) DSBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MTUTaHMsI, SKOJIOrHuecKas mupamuaa, ouoreoneHos, ouocdepa;

yMEHHME Hu3araTb Ouonoruueckue Teopuu (3BomrounoHHass Tteopuss Y. JlapsuHna,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI  3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHuid u mytel sBomroruu A. H. CeBeprioBa, ydeHHs O
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJEHHWE M OMNHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3alus ¥ TPOBEAEHHE OHOJIOTHYECKOTO
DKCMIEPUMEHTA, BBIIBIJKEHHWE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BETMYMHAMU, OOBSCHEHHE IOTYYEHHBIX PE3YJIhTAaTOB, HCIIOJIH30BAHHBIX HAYYHBIX TOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE MPU3HAKUA CTPOCHUSI OMOJOTHYECKIX O0OBEKTOB: BUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS SKOJIOTMYECKUX (PaKTOpOB Ha
OpraHU3MbI, IEPEHOCA BEILECTB U MOTOKA SHEPTUH B SKOCUCTEMAX, AHTPONOT€HHBIX U3MEHEHUN B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IIMKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOIYy4YEeHHbIE 3HAHUA N7 00BSCHEHUS OMOJOTHYECKUX MPOIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust



0€30MacHOCTH CBOEro 3JI0POBbS U 370POBbS OKPYXKAIOUIUX JIIOJEH, COOMIOIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOIIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM ouonorun Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYEecKHe 3a/Jayd, COCTaBJSATH CXEMBI IMepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMAX (LIENU MUTaHUA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMIONATh MpaBWiia IpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW WH(pOpPMAIKMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pPacCMaTpPHBAaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ononornyeckyro HMHQPOPMANHUI0O W3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIOJIB30BATh
MOHATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonnuectBo yacoB DJIEKTPOHHBIE
Ne HanmenoBanune
(unpoBrie)
/ pa3aesioB U TEM Bcer KonTposba [IpakTnueck
oOpa3oBarebHbIE
¢ MPOTrpaMMBbI 0 bIe paboTHI re paboThl
pecypchl

buomorns xak https://m.edsoo.ru/IBLQH54
1 2 0,5

HayKa 8u

’KmBbic cuCTeMBI https://m.eds00.ru/5T7SVKF
2 U UX 1 T

OpraHu3alus -

Xumirseckuid https://m.edsoo.ru/YTLWW
3 COCTaB U 8 1

9JEO

CTPOECHUE KIIETKH I

Kuznenedaren,HO https://m.edsoo.ru/MEETZ2
4 6

CThb KJICTKH D71

PazmBoxenue u

WHJIUBULYAIBHOE https://m.edsoo.ru/GF6W1A
5 5 1

pa3BuTHE 7C9

OpraHnu3MOB

HacnencrBeHnHnoct

b H https://m.edsoo.ru/ONPNXJ
6 8 1,5

N3MEHUYUBOCTD 7X6

OpraHu3MOB

Cenexnus

OPTaHHU3MOB. https://m.edsoo.ru/2EY34NE
7 3

OCHOBBEI HR

OMOTEXHOJIOTHHA

https://m.edsoo.ru/FDB08R3

8 PezepBHOE Bpemst 1 6]
OBIIEE —
KOJIMYECTBO 34 0 4




YACOB I10

[TPOIT'PAMME
11 KJACC
No HaumenoBan | KoxmuecTBo gacoB DIIEKTPOHHBIE
i/ HE pasielion Bcer KonTponsa [TpakTuaeck (i pospic)
A TEM oOpa3oBarebHbIE
0| 0 bI€ paboTHI ue paboThl
MIPOrPaMMBI pecypchl
OBOIIOIIMOHHA https://m.edsoo.ru/7F6R1ZRO
1 9 1
s OUoJIOrus H
Bo3uukHOBEeHU
€ ¥ pa3BUTHE https://m.edso0.ru/OFLS81YB
2 9 0,5
YKU3HU Ha 5
3emiie
Opranusmel 1 https://m.eds00.ru/XNFOD96
3 OKpY>KaroIas 5 1 AA
cpena -
Coobmectsa https://m.edsoo.ru/WXWAVS
4 KOJIOTUYECKH 9 56F
€ CUCTEMBI -
Pe3epBHOE https://m.edsoo.ru/T3R3FWN
5 2
BpeMst QN
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 2
[TPOIT'PAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOI
OBPA3OBATEJIbHOM ITPOI'PAMMBI
10 KUIIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

IIpoBepsiemble IpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3oBaTeNbHON MTPOTrpaMMBbl CPEHETO 00IIIEer0 00pa3oBaHUs

CdhopmupoBaHHOCTH 3HAHUH O MECTE W POJM OMOJOTHU B CHUCTEME

HayK, B
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHpPAa U HAy4dHOIO

HAy4yHOrO0 3HAaHMS  €CTECTBEHHBIX (dbopmMupoBaHUN
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (DYHKIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/la4q

YMeHHe pacKpbIBaTh COJEpKaHHE OHOJOTMUYECKHMX TEPMUHOB U
MOHATHUI: )KU3HB, KJIETKA, OpraHnu3M; MeTabo1u3M (0OMEH BEUIeCTB U
MpeBpalleHle SHEpPruu), roMeocTas (caMmoperyssuus), YpOBHEBas
OpraHM3aIys KUBBIX CUCTEM, CAMOBOCIPOU3BEICHNE (PENPOAYKLIKSA),

HACJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PA3BUTUC

YMeHue  wm3naratb ~— OWojornyeckue  Teopuu  (KJIETOYHAs,

XpOMOCOMHasi, MyTanmonHas), 3akonsl (I'. Mennens, T. Moprana,

H.M. BaBwioBa) u yueHus (0 IEHTpax MHOrooopasus u




IIPOUCXOXACHUS  KyJIbTypHbIX  pactrenuit H.M.  Basunosa),

OMpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K JKUBBIM CUCTCMaM

YMeHue BialeTh METOJlaMU HAyYHOTO TMO3HAHHUS B OHOJIOTHH
(HaONIOZICHUE W ONMCAHUE YXUBBIX CHUCTEM, MPOIIECCOB U SIBIICHHIA,
opraHu3aisi W TPOBEACHUE OHOJOTUYECKOTO0 OSKCIEPUMEHTA,
BBIJIBIDKEHUE  THUIOTE3bl;  BBISIBIICHUME  3aBUCUMOCTH  MEXIY
UCCIIeTyEeMbIMU BCIIMYMHAMH, 00BSACHCHHE MOJIYYEHHBIX
pe3ylbTaTOB, HCIOJIB30BAaHHBIX HAy4YHBbIX IIOHATHUH, TEOpPUH U
3aKOHOB; YMEHME JIeJaTh BBIBOJIBI HAa OCHOBAHWHU MOJYYEHHBIX

PE3yIbTATOB)

YMeHHe BBIIENATh CYIIECTBEHHBbIE MPU3HAKH BHPYCOB, KIETOK
MMPOKAapuoOT MW IYKApPHUOT, OAHOKJIICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHu3MOB; OCOOCHHOCTHM TMPOIECCOB OOMEHa BEUIECTB W
NpEeBpalleHusl YHEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U
DHEPreTUYECKOro  OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIIJIOAOTBOPCHUA, PAa3SMHOKCHUA, WHAUBHUAYAJIbHOT'O Pa3sBUTHA

opranusma (OHTOTE€HE3)

YMeHue MpUMEHATb IOJyYeHHbIE 3HAHUS Uil  OOBSICHEHUS
OMOJIOrMYECKUX MPOLECCOB U SBJICHUM, /Ul IPUHATHS MPAKTUYECKUX
pelieHuii B TOBCEJHEBHOM JKM3HM B ILensiX oOecredeHus
0€30IacHOCTH CBOETO 37I0POBbS U 370POBBS OKPYXAIOIIUX JIOAEH,
cOoONIOAEHUSI HOPM TIpPaMOTHOIO TMOBEACHHUS B  OKpY’Karolei
NPUPOJHON cpene; MOHMMaHUuE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTHDKEHUIH COBpeMEHHOW Ouojoruu # OWOTEXHONOTUH  JuIs

panrOHAJIBHOI'O MTPpUPOAOII0JIb30BAHU A

YMmenue peuiaTh 3JICMEHTAPHBIC TCHETUYCCKHUE 3ada4Yu HAa MOHO- U
JII/IFI/I6pI/II[HOC CKpCIIMBAHUE, CLUCIINICHHOC HACJICAOBAHUE,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IHHOFO CKpCIIMBaHUA JUIA MMpeacKasaHus

HACJICAJOBaHUS [TPU3HAKOB Y OPraHu3MOB

YMeHHe BBITONHATH Ja0OpaTOpHBIE W TMPAKTHYECKHE pPaOOTHI,
coOmoiaTh MpaBwiia Mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopynoBaHueM

YMeHHe KpUTHUECKH OLIEHUBATh M MHTEPIPETUPOBATH HH(POPMALIHIO
OMOJIOTUYECKOTO  COJEpKAHUSA, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pa3NUYHbIX HcTOUYHUKOB (CMMU, HaydHO-momyssipHbIE
MaTepuaibl); dTUYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBAHUN B

OMOIOrUN, MEOULIMHE, OMOTEXHOIOTHHU




10

11 KUIIACC

Ymenune CcO31aBaTh CO6CTB€HHBI€ MUCbMCHHBIC U YCTHBIC COOGH.[GHI/ISI,
0000111251 OMOTOTHYECKYIO MHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaTb MMOHATHHHBINA alririapar OHOJIOruHn

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

IIpoBepsiemble IpEeAMETHBIE pe3yIbTaThl OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUI O MecTe U poJid OMOJOIMU B CHUCTEME
Hay4yHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJEp)KaHWE OUOJIOTUYECKUX TEPMUHOB U
MOHSATHUI: BUJI, TIOMYJISINS, TeHO(DOHI, YBOJIOIHS, ABMKYIIUE CHIIBI
(paxTopsr) ABOJTIOLIUH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BUI000pa30BaHUE,  DIKOJOTMYECKHE  (DAKTOphI,  DKOCHUCTEMA,
NPOJAYIICHTBI,  KOHCYMEHTBI,  PEHYIEHThI, [EMU  I[UTAHHSA,

AKOJIOTHYECKas MUpaMuia, OuoreoreHo3, onochepa

YMeHue uznaratb OMOJOTHYECKHE TEOPUH (IBOMOLIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKas TEOPHUS  DBOJIOIMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apokiiieBoro cxoactsa K.M. bapa, yuepenoBanus
TJIaBHBIX HampaiieHud u nyter 3somonnu A.H. CeeproBa, yueHus
o Ouocdhepe B.M. Bepnaackoro), ompenensiTh TPaHUIBI HX

MMPUMEHUMOCTH K JKXUBBIM CUCTEMaM

VYMeHue BiaZeTb METOAaMU HAy4YHOTO TIO3HaHWs B OHOJIOrHH
(HaOro/IeHNe W OMMCAHMUE JKUBBIX CHUCTEM, IPOIIECCOB M SIBICHUU;
OpraHM3anysi M TpoBeleHHE OUOJOrMYEeCKOro HSKCIEPHUMEHTa,
BBIIBDKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
U CCIIEyEMbIMHU BEJIUYUHAMH, 00BsICHEHUE MIOJIYYE€HHBIX
pe3ynbTaTOB, MCIHOJIB30BAHHBIX HAy4YHBIX TOHATHH, TEOpPUA U
3aKOHOB; YMEHHE JeJaThb BBIBOJbI HAa OCHOBAaHUHM IOJYYEHHBIX

pE3yJIBTaTOB)

YMeHue  BBLACTATH  CYIIECTBEHHblE  NPU3HAKU  CTPOCHUs
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, MOMYJIALUN, NPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHMOTEOLEHO30B W  HIKOCHCTEM;
OCOOCHHOCTM  MPOLECCOB  HACICACTBEHHOH  W3MEHYHMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, NPUCHOCOOICHHOCTH
OpPTraHU3MOB, JIEHCTBHUSA SKOJIOTMYECKUX (PAKTOPOB HA OPTaHU3MBL,

MepeHOCa BCIICCTB 51 IIOTOKa OHEpIrun B OKOCHUCTEMaAX,




AHTPOIIOI€HHBIX M3MEHEHU B OKOCHUCTEMAx CBOEM MECTHOCTH,

KPYroBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onocdepe

YMeHue TNpUMEHATh TOJYYEeHHBIE 3HaHUS Ui OOBSCHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SBJICHUM, IS MPUHATHUS TPAKTUYECKUX
pelIeHU B IOBCEJHEBHOM JKM3HM B LeIAX OOecreyeHHs
0€30I1aCHOCTH CBOETO 37I0POBbS U 370POBbS OKPYXAIOIIUX JIOAEH,
cOoOIOAEHUST HOPM TIPaMOTHOIO IOBEACHHUS B  OKpY’KaIOLIEH
OPUPOJHON cpele; MOHUMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTM)KEHUI ~ COBpPEMEHHOM  Ouosiormu Uil palMOHAIbHOTO
HIPUPOONOIb30BAHUS

VYMeHue pemaTh 3JeMeHTapHble OMOJIOTHYECKUE 3a/1a4l, COCTaBIATh
CXEMBbI IIEpEHOCA BELIECTB U SHEPIUU B 3KOcHCcTEMax (L€ MUTAaHUs)
VYMeHue BBIIOJHATH J1a0OpaTOpHblE M MPAKTUYECKHE PaboTHl,
coOnronarh mIpaBuia Ipu pabore ¢ y4eOHbIM U J1a0OPaTOPHBIM

00opyI0BaHHEM

YMeHue KpUTUYIECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTMYECKOTO  COACpXaHMs, BKIIOYAIOUIYI0 TICEBIOHAYUYHBIE
3HaHUSA U3 PasNUYHbIX HCTOUYHUKOB (CMMU, HayuyHO-mOmymsipHBIE
MaTepHuabl); paccCMaTpUBaTh TJI00ATBHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

MMO3UIIHUIO

10

YMenune co3naBatb COOCTBEHHBIE TUCHMEHHBIE H YCTHBIE COOOIICHMS,
0000111251 GMOJIOrHUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

IrpaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon [IpoBepsiemMblil 2IEMEHT COAEPKaHUS
1 buosorus kak Hayka
11 buonoruss — Hayka o »xuBOM mnpupozae. Pornb Ouonoruum B ¢dopMupoBaHUU
' COBPEMEHHOI HayYHOU KapTHUHBI Mupa. CucTeMa OMOJOTHYECKUX HAYK
MeTtoapl O3HAHUS KUBOW MPUPOABI (HAONIIOIEHNE, SKCIIEPUMEHT, OIUCAHHE,
1.2 U3MEpEeHHe, KiacCHu(UKAIKsa, MOJETUPOBAHUE, CTAaTHCTHYECKas oO0paboTka
JTAHHBIX )
2 JKuBble cucTeMBI U X OpraHu3anus
91 JKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. CBoiicTBa
' OuocucTeM U UX pasHooOpasue
59 YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYISPHO-TEHETHUECKUH, KIECTOUHBIMH,
' OpraHU3MEHHBIH, MOMYJISLMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHBIN




XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUI COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBHI: MAaKpPOAJIEMEHTHI,
MHKpO3JIEeMEHTBl. Boma u MuHepanbHble BemlecTBa. DyHKUMM BOABI U

MHHEPAJIBbHBIX BEHIECCTB B KIICTKE. HOI[,Z[CP)KaHI/Ie OCMOTHYECKOI'0 OanaHca

3.2

benku. CocraB u cTpoeHne OelKOB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
HesameHuMble M 3aMEHUMBIE AMHHOKHUCIIOTHI. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYpPBI OEITKOBOW MOJIEKYJIBI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YEeTBEPTUYHAS CTPYKTypa). XMMHYECKHE CBOIicTBa OenkoB. buosnormueckue
GyHKIIMHA OSIKOB.

®epmeHThl — OHoornyeckue katanuzaropsl. CTpoeHue pepMeHTa: akKTUBHBIH
HeHTp, cyocrpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(hepMEHTOB OT HEOPTAHMUECKUX KaTaIN3aTOPOB

3.3

VYrneBoabl: MOHOCaxapuibl (TJIIOK03a, pu003a U 1e30KCHpu003a), Tucaxapuabl
(caxaposa, J1akTo3a) W TMOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IEJIII0JI03a).
buonornveckue GyHKIIUU YTIEBOIOB.

Jlunuapl:  TpUrIUIEpuabl, crepounsl, ¢dochommnuapl.  [mapoduibHO-
runpodoOHbIe cBoMicTBa. buonorumdeckme ¢ynkumu smnuaoB. CpaBHEHUE

Yrji€eBoO40B, OCJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUU

3.4

3.5

3.6

3.7

3.8

Hyxnennossie kucnotsl: JJHK 1 PHK. HykiieoTu sl — MOHOMEpBI HyKJIEMHOBBIX
kucnotT. Crpoenune u ¢ynkuun JIHK. Crpoenne n ¢dynxnuun PHK. ATO:

CTpOEHUE U (PYHKINH
[Tutonorus — Hayka o kietke. Kinerounas Teopus. MeTo/1bl H3ydeHHs! KJIETOK

Knerka kak nienoctHas xuBast cucrema. OO11e NpU3HaKU KIETOK: 3aMKHYyTast
HapykHas MeMOpaHa, mojiekyisl JJHK kak reHernueckuil anmapar, cucrema

cuHTe3a OeJIKa

Tunsl KIETOK: dyKapruoTHdecKas U npokapuotuieckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckoil kinerku. Kierounas crenka Oaktepuil. CrpoeHue
DYKapuOTHUECKON KiIeTKH. OCHOBHBIE OTIMYMS PACTUTENIBHOM, KUBOTHOM U

IpUOHOH KIIETKU

I10oBEpXHOCTHBIE CTPYKTYpBI KIETOK — KIETOYHAas CTEHKA, INIMKOKAIUKC, HUX
¢ynkiun. [Tnazmarnyeckas memOpana, e€ coiictBa u pynkuuu. Lutorazma u
e€ opranounpl. OpHOMEMOpAaHHBIE OPraHOM[BI KIETKH: SHAOIUIa3MaTHYecKas
cetb (BOIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPTaHOUIBI
KJIETKUA: MUTOXOHJAPUH, IuIacTubl. [IpoucxoxaceHne MUTOXOHAPUN U ILIACTHUI.
Bunpl nnactua. HememOpanHble opraHoufbl KJIETKUA: PUOOCOMBI, KIETOUHBIH

LEHTP, PECHUYKH, KTyTUKU. DYyHKIINHN OpraHONI0B KJIeTKU. BriroueHus

3.9

Anpo — perynsTopHblid 1eHTp KieTku. CTpoeHHe sapa: suepHas 000JI0YKa,

KapuoIlia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI




3.10

TpaHCcOpT BEILECTB B KIIETKE

>KI/I3HGI[GSIT€JIBHOCTB KIJIICTKH

4.1

4.2

4.3

4.4

OOMeH BemecTB, WM MEeTaboIM3M. AcCCUMWISIIHS (TUTACTUYECKUN OOMEH) U
JTUCCUMUWIISLIUS (SHEPreTUYeCKHii 0OMEH) — JIB€ CTOPOHBI IMHOTO Ipolecca
MeTrabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN 1 TeTepoTpodHbIN. Pob

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHIH YHEPTUU B KIETKE

dotocuntes. CBeToBas u TeMHOBas (hasbl hoTocuHTe3a. Peakiuu ¢orocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE HOTOCUHTE3A /IS )KU3HU Ha 3emiie.
BnusHue ycnmoBuil cpenpl Ha (OTOCHMHTE3 W CHOCOOBI IOBBIMICHUS €ro
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HaUYECHUE XEMOCHHTE3a Ui

JKU3HU HA 3emiie

OHepreTudyeckuil oOMeH B KieTke. PaciieruieHne BelIeCTB, BbIIEIEHUE U
AKKyMYJIMpPOBAaHHE OJHEPTUU B KJIETKE. OJTambl HHEPreTHYECKOr0 OOMEHa.
I'mukonus. bpoxenue n ero Buasl. KucioponHoe OKUCIEHHUE, UIIU KIETOYHOE

npixaHue. D¢PGEeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

Peakiun marpuuyHoro cuHTe3a. ['eHermueckas wuHpopmamus wu JIHK.
Peanuzamnus reneruyeckoil nHbopManuu B KieTke. ['eHeTH4eckuii Ko M ero
cBoiictBa. Tpanckpunius — marpuunbsiii cuate3 PHK. Tpancnsuus — 6uocunres

6enka. KogupoBanue amuuokucnot. Poias pubocom B Onocunrese 6enka

4.5

Hexnerounsie ¢opMbl ku3HU — BUpYyChl. Mcropust oTkpsiTus Bupycos (/1.1.
WBanoBckuit). OCOOEHHOCTH CTPOECHHUA M KU3HEAEATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >KUBOTHBIX M YEJIOBEKAa, BBI3bIBA€MbIE
BUpycamu. Bupyc ummynonepuura yenoseka (BUY) — Bo3oynutens CITN/a.

[Ipodunaktrka pacripocTpaHeHUsI BUPYCHBIX 3a00J€BaHUIM

Pa3mMHOKEHME ¥ HHIMBUYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Krerounslii 1UKII, WKW >KU3HEHHBIM LUK KiIeTku. MHTepdaza u MuTO3.
[Tpoueccel, mpoTekaronue B nHTepdasze. Permkanus — peakuss MaTpUYHOTO
cunre3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUIonAHbIE W TaIIOMIHBIA  XpPOMOCOMHBIE  HAOOpBl.  XPOMATHIBI.
[{uTonmornyeckue OCHOBBI PA3MHOKEHHMS W HMHAWBUIYaJbHOTO pPa3BUTHUS
OpraHN3MOB.

[Jenenne knetkn — muro3. Cragum murosa. IIpoueccel, mpoucxonsamue Ha

Pa3HbIX CTAAUAX MUTO34A. buonorunyeckuii CMBICII MUTO3a

®opMbl pa3sMHOXKEHHsI OPraHuU3MOB: Oecriosnioe W mojoBoe. Buasl Gecrionoro
pPasMHOXKEHUs: JI€JIeHUEe HaJBOE, IOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMUPOBAHUC OPTraHU3MOB, €0 3HAYCHHUC IJIA CCIICKIINN




5.3

5.4

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIOI0ro.
Meiio3. Crangun wmeiio3a. Ilpoueccel, nmpoucxonsmue Ha CTaausx Meiosa.
IToBenenue xpomocoMm B Meio3e. Kpoccunroep. buonorndeckuii cMmbici U

3HadyeHHe Melo3a

["ameTorenes — nporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [TosioBBIE
JKeIe3bl: CCMEHHUKH U sMYHUKHA. OOpa3oBaHHe U pPa3BUTHE TOJOBBIX KIETOK —
raMer (CcriepMaTo30u/l, SHIEKIIeTKa) — CliepMaTorene3 u ooreHes. OcoOeHHOCTH

CTPOEHUS SHIEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

6.1

6.2

WuauBuayanbHoe  pasBuUTHE  (OHTOTEHE3). OMOpPHUOHAILHOE  pa3BHTHE
(aMOpuorenes). Otarbl SMOPUOHATILHOIO PA3BUTHS Y IO3BOHOUYHBIX KHBOTHBIX:
npoOieHue, racTpyisius, opranoreses. IloctambpuonansHoe pa3sutue. Tumb
MIOCTAMOPHUOHAIBHOTO Pa3BUTUSA: MPSIMOE, HENpsiMoe (JIMUYMHOuYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUA: CTPOCHHE

CCMCHHU, CTalUN PASBUTHUA
HaCJICIICTBeHHOCTI) U UBMCHYUBOCTb OPraHM3MOB

[Ipeamer n 3agaumn reneTuku. Vicropus pa3BUTHSA N'eHETUKHU. BKiag poccuiicKux
U 3apyOCKHBIX YUEHBIX B pPa3BUTHE TIEHETHUKU. MeToabl TEeHETUKU
(ruOpuIONIOTHYECKUH, LUTOTC€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKHA).
OcHOBHBIE T€HETUUECKHE TIOHATHS. | eHeTYecKasi CUMBOJINKA, UCIIOIb3yeMas B

cXeMmax CKpelluBaHUuN

3aKOHOMEPHOCTH HAacCJeIOBaHUS NMPU3HAKOB, yCTaHOBIEHHBIE . MeHaenem.
MonoruOpuaHoe CKpenBaHue. 3aKOH €IUHO00pa3us THOPUIOB TIEPBOTO
IIOKOJICHUA. HpaBI/IHO JOMUHHPOBAHUS. 3akoH PacCIClJICHUA TMPU3HAKOB.
['unoTe3a yncToThl TaMeT. [logHOE U HEeMOIHOE JOMUHUPOBAHUE.

JuruOpunHoe ckpemuBanue. 3aKOH HE3aBUCHMOTO HAacleAOBaHUS PU3HAKOB.
[{uTroreHeTH4eCcKue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUA. AHAIH3UPYIOIICE
CKpemmBaHue. VICIoONb30BaHUE — AHAIM3UPYIOMIETO  CKPCIIUBAHHS LIS

OMpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuernneHHoe HacnenoBaHue nmpu3HakoB. Pabora T. Moprana mo CremnjieHHOMY
HacJeJOBaHUIO TeHOB. HapyieHue clemieHuss TEeHOB B pe3yibTaTe
KPOCCHHIOBepa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. [eHeTuueckue
KapThI.

I'eneruka mosa. XpoMOCOMHOE OINpEENeHNE Moja. AyTOCOMBI U IIOJIOBBIE
XpoMocoMbl. ['oMoraMeTHble U rereporaMmeTHble opranu3Mbel. HacnegoBanue

IMPU3HAKOB, CHCIJICHHBIX C ITIOJIOM

6.4

N3MEHUYNBOCTD. BI/II[BI HU3MCHYHMBOCTH:. HCHACJICACTBCHHAA W HACJIICACTBCHHAA.

Pone cpenpl B HEHACHEICTBEHHOW HM3MEHUMBOCTH. XapaKTepHCTUKa




MOIU(PUKAITMOHHOW H3MEHYMBOCTU. BapualmoHHBIA psag M BapuallOHHAS
kpuBasi. Hopma peakuum npusHaka. KonmuecTBeHHbIE M Ka4eCTBEHHBIE

IIPU3HAKN 1 UX HOPMA pCaKINH. CpolicTBa MOI[PI(bPIKElHHOHHOfI HU3MEHYHUBOCTU

6.5

HacnencrBenHas, WiH TE€HOTHIHNYECKAs, W3MEHYHBOCTh. KoMOuHaTHBHAS
W3MEHYMBOCTh. MeW03 M II0JOBOM TMpOIEecC — OCHOBA KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTalmoHHass HW3MEHYMBOCTh. Kitaccudukammss myTammii:
TE€HHbIE XpPOMOCOMHbIE, TeHOMHBIE. HacToTa U MpUYUHBI MyTaluii. MyTareHHbie
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACJICICTBEHHOW H3MEHYHBOCTHU

H.W. BaBunosa

6.6

7.1

7.2

7.3

I'enetnka uenoBeka. Kapmotum dyenoBeka. OCHOBHBIE METOABI T'CHETHKH
YeJIoBeKa: reHeaOTHYeCKUH, OJM3HEIOBBIH, IIUTOTCHETHYECKHH,
OMOXMMMUYECKUN, MOJIEKYIsIpHO-TeHeTHuYecKuil. COBpEMEHHOE oOIpeseseHue
TeHOTHIIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUITMPOBAHKE, B TOM YHCIIE C
nomouipto [II[P-ananuza. HacnencrBeHnble 3a0oneBaHUsl 4elIOBEKa: T'€HHBIC
Oone3Hu, OOJIE3HH C HACIIEJACTBEHHOW MPEIPACIIONI0KEHHOCTHIO, XPOMOCOMHBIE
0one3nu. CoMaTM4ecKUe W TeHepaTHBHbIE MyTanuu. [IpuHIMIBI 310pOBOTO
o0Opa3a KHW3HH, AWATHOCTUKH, NPO(PUIAKTHKH U JICYCHUS TCHETUYECKUX
Oone3Hei. Menuko-reHeTHYeCKoe KOHCYJIbTUPOBaHHUE. 3HayeHue
MEIMIUHCKOW TE€HETUKH B MPEJOTBPALCHUM U JIEYCHUMM TeHETUYECKUX

3a001eBaHUH YeJIOBEKa
Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuus Kak Hayka M Ipouecc. 3apoKJIEHHE CENEeKIUU U JOMECTHKaIUs.
VYuenne H.M. BaBumoBa 0 1EHTpax NPOUCXOXKACHUS U MHOT000pazusi
KYJIBTYPHBIX pacTeHui. L{eHTpbl IpOoUCX0KAEHNS JOMAIIHUX )KUBOTHBIX. CopT,
1opoja, LTaMM

CoBpeMeHHbIE METObl CeIEeKIMU. MacCOBbI U MHAMBUAYaJIbHBIA OTOOPHI B
CEJIEKIIMM PAaCTEHMM M KUBOTHBIX. OLIEHKa 3KcTepbepa. bian3kopoicTBEHHOE
cKkpemuBanne — WHOpuAUHT. Ynctas nuHusa. CKpenuBaHUE YHUCTHIX JIUHUH.
['etepo3suc, unu rudbpuanas cuia. HepoactBeHHOE cKpeliBaHue — ayTOpUIUHT.
Otnanénnas rubpuamzanuss u e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYEHHUE MOJMUILUIONIOB. JIOCTHIKEHUs CEJIEKLUU PAaCTEHUMN, JKUBOTHBIX M

MHUKPOOPTaHU3MOB

buotexHosoruss kak oTpaciab NPOM3BOACTBA. [ €HHas HHXEHEpHUsA. ITambl
co3nganust pekomOounantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepusi. Kietounele KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOXKEHUE
pactenuii. KiioHUpoBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO03AMCTBEHHBIX
OpraHW3MOB. JKOJOTHYECKHE U dTHYeckue npodiembl. MO — reHeTndecku

MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KUIIACC




Kon

[IpoBepsieMblil AIEMEHT COAEPKAHUS

11

1.2

DBOJIOLMOHHAS OUOIOTUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzmerenscTBa  3BoMOLUH. [lameoHTONOrHYECKHE:  TOCIIEI0BATEIBHOCTD
IIO4ABJICHUA BHIOB B MaJCOHTOJIOTHYSCKOM JICTOIMUCHU, TICPCXOAHLBIC d)OprI.
buoreorpaduueckue: cxoncrso u paznuune (GayH u (GiIop MaTepUKOB U
OCTPOBOB. OMOpPHOJIOTMYECKHE: CXOJACTBA U pa3ivuus SMOPHOHOB pa3HbIX
BUJIOB  NO3BOHOYHBIX. CpaBHHUTEIFHO-aHATOMHYECKHE:  T'OMOJIOTHYHBIE,
AQHAJIOTUYHbIE, PYAUMEHTapHblE  OpraHbl, aTaBU3Mbl.  MOJEKyJISpHO-
OMOXMMHYECKUE: CXOJCTBO MEXAaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX

MeTab0IMUECKUX MyTel Y BCeX OpraHu3MOB

OpomoniionHast  teopusi Y. [JapBuna. Ilpeamnocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. JIBIDKyIME CHIIBI HBOJIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHE ITPU OrPAHUYEHHOCTH PECYPCOB, HEONPEACIIEHHAS N3MEHYMBOCTb,

060pn0a 3a cylecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

13

1.4

1.5

Cunrernueckass Tteopus osBomomuu (CTD) M OCHOBHBIE €€ TMOJIOKEHHUS.

MuxkposBontouus. [lonynsnusa kak eAMHULA BUAA U YBOJTIOLIMU

JBuwxymue cuibl ((pakTopbl) ABOJIOLMU BHJIOB B NpuUpoae. MyTallMOHHBIN
nporecc U KOMOMHAaTUBHAsE U3MEHYUBOCTh. [lomynsiioHHbIe BOJIHBI U Ipeid
reHoB. M3omsanust u murpanus. EcrecTBeHHbIN 0TOOp — HaNpaBISIFOIIHNKN (hakTop
sBoJIOLUHU. POPMBI €CTECTBEHHOTO 0TOOpA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yiabTarT HBoitonuu. [Ipumepst
MPUCTIOCOOTIEHUH Yy OpraHn3mMoB. ApoMop(}o3bl ¥ UM0aJalTaI|H.

Bun wu  BugooOpasoBanme. Kpurepun Buma. OcHOBHBIE  (OpPMBI

BH1000pa30BaHUs: TeOrpapuIeCcKoe, SKOJIOTHIECKOE

MaxkposBomtorusi.  Dopmbl  dBoMOIMM:  QUIETHYECKas, JAMBEpreHTHas,

KOHBCPIrCHTHAA, MapajljiCJIibHasd. H606paTI/IMOCTB 9BOJJIIOIIMH

Bo3HukHOBEHHE U PAa3BUTHC ) KU3HU HA 3emite

2.1

JloHay4yHbl€ MPENCTaBICHUA O 3apOKIACHUM >KU3HU. HaydHble rumoressl
BO3HHUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 M MaHcHepMus. XHUMHYEcKas
IBOJIIOLMSL. ODKCIIEPUMEHTAJIbHOE IOATBEPKACHUE XUMHUYECKOH DSBOJIOLMH.
Havanphbie stanel Ouonoruyeckoit ssomtonuu. I'nnoresa PHK-mupa. Ilepseie

KIJIICTKHU 1 UX 3BOJIOIHAA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emse mo 3pam u nepuonaM. Karapxeil. Apxeiickas u

npotepo3oiickas dpbl. [laneosoiickas spa W €€ MEepUOABI: KEMOPHICKHUH,




OPJIOBUKCKHM, CHIIYPUHUCKUM, JI€BOHCKHH, KAMEHHOYTOJbHBIA, MEPMCKHUHU.
Me3o30iickas 3pa 1 €€ Iepuoabl: TPUACOBBIN, OPCKUM, MEJIOBOM.

Kaiinozoiickass 2pa W e€ Tepuoabpl: TMaJCOrCHOBBIN, HEOTC€HOBBIH,
AHTPOIOTeHOBBIM. XapaKTepUCTHKa KJIMMaTa U TEO0JIOTMYECKHUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTEIBHOTO U 3KUBOTHOTO MUPa. ApoMOP(O3bI
y pacTeHuil U *KUBOTHBIX. [losiBJIeHME, paclBEeT U BBIMUPAHUE TPYII >KUBBIX

OpraHu3mMoB

2.3

2.4

Cucrema OpraHu4€CcKoro Mupa KaK OTPaXCHHUE OSBOJIFOIWH. OCHOBHEBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

DBouroLMs YenoBeKa. AHTPOIOJOTHs Kak Hayka. Pa3BuTue mpeacTaBieHui o
IIPOUCXOXKACHNUU YesloBeka. MeTonbl u3ydeHust aHTpororeHesa. CxoicTBa u
pa3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHIE YETIOBEKA.

JIBrxymue cuibl (akTophl) aHTpororenesa. HaciencrseHHas H3MEHUYMBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 *U3HU, U3TOTOBJIEHUE OPYAUM

TpyAda, MBIIJICHUEC, PCYb

2.5

2.6

OCHOBHBIE CTaZMM U BETBH JBOJIIOLMHM 4YEJIOBEKA: aBCTPAJIONUTEKH, YenmoBek
ymenslid, YenoBek mNpsAMOXonsdmui, YenoBeK HeaHAEpTAIbCKUM, Yenosek
pa3yMHblid. Haxo/ku MCKOMaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacripocTpaHeHusl, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYAUS

UYenoseueckue packl. OCHOBHBIE OOJIBIINE PAchl: €BPOINEONIHAS (€Bpa3uiickas),
HErpo-aBCTPaJIOUIHAS (axBaTropHasibHAs), MOHTOJIOMAHAs (a3marcko-
amepukaHckas). UepTbl NPUCIIOCOOTICHHOCTH MPEICTABUTENEH YeTOBEUYECKHX
pac K YyCIoBUSIM cymiecTBoBaHMs. EnuHCTBO denoBedeckux pac. Kputuka

pacuzMa

OpranusMsl 1 OKpyXKarouas cpeaa

3.1

DKoJorus Kak Hayka. 3aJladyd M paslelsibl SKOJIOTMH. MeToabl dKOJIOTHYECKUX
uccienoBaHuil.  Dkosiornyeckoe — MupoBo33peHue.  Cpenpl  OOMTaHHS

OpraHu3MOB: BOJHA, HA3CMHO-BO3AyIIIHAA, ITIOUYBCHHAS, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue (Qaxropel. Kiaccuduxanus skoioruyeckux  (Hpaxkropos:
abuoTuveckre, OMOTHYECKHME M AaHTPOIOTeHHbIE. JIeHCTBUE SKOIOTHYECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOneHust oOpraHu3MoB K JACUCTBUIO a0MOTHYECKUX (PaKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue axtopbl. Buapl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHITHS,

XAIMHUYCCTBO, MMapa3uTu3M, MYTyaJInu3M, KOMMCHCAJIN3M (HaXJ'I€6HI/I‘IeCTBO,




3.5

4.1

4.2

KBapTUPAHTCTBO), aMEHCalIM3M, HeWTpanu3sMm. 3HadeHHe OUOTHYECKUX

BSaI/IMOHGfICTBHﬁ AJid CYIICCTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8,X

OKOJIOTUYECKHE  XapaKTepUCTUKU  momyaauud. OCHOBHBIE — IIOKa3aTeln
MONYJIALMKA: YUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, IPUPOCT,

Murpanus. JJuHaMuKa YUCIEHHOCTH MOMYJSILUU U €€ PETYJIISALUS
Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUAOBas,
NPOCTPaHCTBEHHAsA, Tpoduyeckas (mmmieBas). Bunpel-momunantel. CBsi3u B

OHoOIIeHO3€E

DKoloruyecknue Ccuctembl (9Kocuctembl). [loHsiTHE 00 9SKOCHCTeME U
ouoreorieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelIeCTB U MOTOK SHEPruud B
skocucteme. Tpoduyeckue (MHILIEBbIE) YPOBHU SKOCUCTeMBI. [1uIieBbie 1ienu u
cetn. OCHOBHBIE TIOKa3aTeId JKOCHCTEMBbI: Ouomacca, MPOAYKIIHS.
DKOJIOTHYECKUE MUPAMUJIBI: TPOIYKIIMU, YACIEHHOCTH, Onomacchl. CBoiiCcTBa

OKOCHCTECM: YCTOP'I‘II/IBOCTB, caMoperyJsanus, pa3BuTuc. CYKLICCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOIHOTO MIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak Qaktop ycToWumBocTH dKocucTeM. CoxpaHeHHe

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

Vyenne B.M. Bepnanckoro o Ouocdepe. I'panHunpl, coctaB U CTPYKTypa
o6uochepsl. JXKupoe BemectBo U ero GyHkuu. OcobeHHOCTH OGHOChephl Kak
ri100anpHOM 3KocHcTeMbl. JlMHaMHueckoe paBHOBECHE U OOpaTHasi CBS3b B
6uochepe. KpyroBoporsl BemecTB M OMOI€OXMMUYECKHE IMKJIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYITTH

UYenoseuectBo B O6uochepe 3emin. AHTpOIOreHHbIE U3MEHEHUs B Ouocdepe.
I'mobanbHBIE YKOIOTHUECKUE TTPOOIIEMBI.
OcHOBa pAalMOHAIBHOIO YIPAaBIEHUS MPUPOJHBIMH peCypcaMM H  HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOrUHU U OoXpaHa MpHUpOabI
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