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MNOACHUTEJBHAA 3AIINCKA

[Ipu pa3zpabotke mporpamMMbl MO OHMOJOTMU TEOPETHUECKYIO OCHOBY IS
OTpeNIeNICHNsT TIOJAX0J0B K (DOPMHPOBAHHMIO COJIEPXKAHUS Yy4YeOHOro mpeaMera
«buonorus»  cocraBmwiu:  KOHueNntyalbHble TonoxkenHuss DPrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  LIEJeH, COJepkKaHUs, pe3yJabTaToB OOydYeHHS U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENAX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero oOpasoBanus B Poccuiickoit ®enmepanuu, a TakKe TOJOXKEHUS O
cneruduke OMoaoruu, e€ 3HaYECHUM B TIO3HAHUM KUBOW MPUPOABI U 00ECIICUCHUH
CYIIECTBOBaHUS uenoBeueckoro oOmiectBa. COrTacHO Ha3BaHHBIM IOJOKCHHSIM,
onpeieNIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuosiorun Aa€T NpeAcTaBlIeHHEe O IelsX, 00 oOmiei
CTpareru OOYdYEHHs, BOCIUTAHUS W Pa3BUTHSA OOYUYANOIIHMXCA CPEICTBAMHU
ydebHoro mpenmera «buomorwms», omnpenenser o0sA3aTENBHOE IPEAMETHOE
COJIep’)KaHue, €ro CTPYKTYpy, pachpelnelieHue 1O paszienaM U TeMaM,
PEKOMEHIYEMYIO TOCIIEIOBATENIbHOCTh M3YyUEeHHsI Y4eOHOro Marepuana ¢ y4éTom
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKU OOpa30BaTEILHOIO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEW 00yUaroIIuXcsl.

B mporpamme mo OuONOTMM TakXKe YUYWUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM  JINUHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yjbTaraM
o0ydyeHuss B (HOPMHUPOBAHMM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHLHOMU
NeATCIbHOCTH/y4eOHbIX JEHCTBHM OOYYaIOMMXCS 10 OCBOCHHUIO COJICPIKaHUS
OMOJIOTMYECKOTO 00pa3oBaHMs.

B mporpamme no Ouosoruu (10—11 kiaccel, 6a30BbIii YPOBEHB) peaIn30BaH
OPUHIMIT TPEEMCTBEHHOCTH B H3YUYEHUHM OWOJOTHUH, Ojarojaps 4YeMmy B Hel
NPOCMATPUBACTCS  HANPABJICHHOCTh HAa Pa3BUTUE 3HAHUH, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHPOBO33pEHUS, LEHHOCTHBIX
OpHUEHTALUN JTUYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, PEICTaBIEHUH O 30POBOM
oOpaze XM3HUM M OepexHbIM OTHOIIEHHEM K OKpYXKalolled MpUPOJHOU cpele.
[ToaToMy Hapsily ¢ U3ydeHHUEM OOIIEOUOTOTHUYECKUX TEOPUM, a TaKKe 3HAHUU O
CTPOCHHHU JKMBBIX CHCTEM PA3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMme Mo OHOJOTHM YJEIE€HO BHUMAHUE HCIOJIb30BaHUIO
MOJIYUYECHHBIX 3HAHUW B MOBCEIHEBHOM KU3HM JIJIsl PEUICHUS] MPUKIAIHBIX 33]1a4, B
TOM 4YHuCJe: NpOPUIAKTUKKA HACIEACTBEHHBIX 3a00JICBAaHUN YEIO0BEKA, MEIHUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS 9KOJIOTUYECKH
1EJIECOO0Pa3HOTO TOBENICHUST B OKpYyXKalolleld MPUPOJHONW cpele, aHaau3a
BIIUSHUS XO3SMCTBEHHOM JESITEIHLHOCTH YEJIOBEKa HAa COCTOSTHHUE MTPHUPOJHBIX U
UCKYCCTBEHHBIX PKOCUCTEM. YCHJICHHE BHUMAaHHUS K MPUKIAJAHOW HANpPaBJIECHHOCTH
y4eOHOro mnpeaMera «bHoJOrus» MPOIUKTOBAHO HEOOXOIUMOCTBHIO OOECTICUCHHS



YCIIOBUM JJIsl PEIICHUS] OJTHOU M3 aKTYaJIbHBIX 33724 IIKOJIBLHOTO OUOJIOTUYECKOTO
oOpa3zoBaHusi, KOTOopas mpennosiaraer (QopMHpOBaHHE Yy  OOydYarOIIUXCS
CIIOCOOHOCTH  aJanTUPOBAThCA K M3MEHEHUSIM JIMHAMWYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MUpa.

buonorus Ha ypoBHe cpeaHero oOmero oOpa3oBaHUS 3aHUMAET BaXHOE
Mecto. Ona oOecneyuBaer (QopMuUpOBaHHE Yy OOyYaAIOMIMXCS MPEACTaBICHUN O
HAYYHOW KapTUHE MHUpa, pacuiupsieT U 0000IIaeT 3HaHHUA O KHUBOW Mpupone, eé
OTJIMUUTEIbHBIX TPU3HAKAX — YPOBHEBOW OpPTraHU3allMd U DBOJIIOIUHU, CO3MAET
yCIOBUSL  JUIsi:  TIO3HAHUST  3aKOHOB  JKMBOW  TpUpoJbl,  GOpPMUPOBAHUS
(yHKIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 370pOBOTO M Oe3omacHOro obOpasza
KU3HU, SKOJIOTUYECKOTO MBIIIJIECHUS, [ICHHOCTHOTO OTHOUIEHUS K YKUBOW MPUPOJIE
U YETIOBEKY.

bonbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe Il PEIICHUS BOCIUTATEIBHBIX U
pa3BHUBAIOIIUX  3aJa4  CpeaHero  olbmero  oOpa3oBaHHS,  COIMATIM3AINN
obOyuaromuxcs. M3yuenune Ouonoruu obGecrneunBaeT yciaoBUs ISl GOpMUPOBAHUS
UHTEJUIEKTYaJIbHbIX, KOMMYHMKAIIMOHHBIX W  MH(POPMALMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJbTYpbl, CHOCOOCTBYET WHTErpaluuy OHUOJIOTMYECKUX 3HAHUU C
NPEACTABICHUSAMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUU
u reorpadpun. Ha3BaHHBIC TMONOXKEHHS O TPEIHA3HAUYCHUW Y4YE€OHOTO MpeaMera
«buonorus» COCTaBWIM OCHOBY ISl ONpENeNeHus MOAXOJ0B K OTOOpYy H
CTPYKTYpPUPOBAHHIO €ro COJEpXKaHusl, MPEACTABICHHOTO0 B MporpaMme Mo
OMOJIOTHH.

Ot10op conepxxkanust ydyeOHOTOo Tpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIUECTBJIEH C MO3ULUN KYyJIbTYpOCOOOpPA3HOTO IMOJXO0Aa, B COOTBETCTBHU C
KOTOPBIM OO0YyYaroniuecs: TOJKHbl OCBOWUTh 3HAHUA M YMEHHS, 3HAUUMBIC IS
dbopMupoBaHus OOIIEH KyJIbTyphbl, ONpPEAEISIONME aJeKBAaTHOE TOBEJACHHE
YeJI0OBEKa B OKPYXKaIoIIeW MPUPOIHON cpelie, BOCTpeOOBaHHBIE B TMOBCEIHEBHOM
KU3HU U TPAKTUYECKO# nesTtenbHOCTH. Oco00e MecTO B ITOW CHUCTEME 3HAHHMA
3aHUMAIOT JIEMEHTHI COJICPKaHUs, KOTOPHIE CIy>KaT OCHOBOU 1yisi (hOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpa U
IEHHOCTHBIX ~ OpPHUEHTalUSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHM3allH
OMOJIOTHYECKOTO 00pa30BaHMUA.

CTpyKTypupOBaHUE COJIEpkKaHUS Yy4yeOHOro maTepuaia B Iporpamme IO
OMOJIOTUH OCYILECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYECHHS 3HAHUM 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX >XKMBOM MPUPOJBL, O €€ YPOBHEBOW OpraHMU3aliy U
HBOJIOLMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOTro npeaMmera «buosorus»
BBIJICJICHBI CIIEYIOLINUE COJeprKaTeiabHble TUHUM: «bruonorus kak Hayka. MeTojsl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruyeckas cucremayn, «OpraHusM Kak



ouonoruueckas cucrema», «CucreMa W MHOTOOOpa3ue OPTaHUYECKOTO MHUPay,
«DBOJTIOLUS KUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTI.

[Hens m3yuenus yueOHOTO mpeamera «buomorws» Ha 06a30BOM ypOBHE —
OoBJaJieHUe  OOydYaloUMMHUCA  3HAHUSIMH O  CTPYKTYPHO-(QYHKIHOHAIBHOMN
OpTaHu3alldd XUBBIX CHUCTEM pPa3HOr0 paHra W MNPUOOPETeHHE YMEHH
UCIOJIb30BaTh 3TH 3HAHMS MJISI TPAMOTHBIX JEMCTBUM B OTHOLIEHUU OOBEKTOB
KUBOW MPUPOJBI U PELIECHUS Pa3IMYHbIX KU3HEHHBIX MPOOIEM.

JlocTkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CreynBaeTCsl peleHUeM CIIeTyIOIuX 3a/1ay:

OCBOEHHE OOYYaIOIUMHCI CHCTEMbl 3HAHUN O OHOJOTMYECKUX TEOpHsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3axX, MPaBUIAX, CIYXKalIUX OCHOBOM
st GOPMHUPOBAHUS TPEICTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METOJ[aX HAYYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3rH U OCOOCHHOCTAX KUBBIX
CUCTEM Pa3HOr0 yPOBHSI OpTaHU3allMH, BBIJAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIeIOBAaHUSIX B OUOJIOTHU;

dbopMupoBaHHE Yy OOYy4YarOIIMXCSI IO3HABATENbHBIX, WHTEIUIEKTYalIbHBIX H
TBOPYECKHUX CHOCOOHOCTEH B IMpoOllecce aHalu3a JaHHBIX O IMyTAX pPa3BUTHUSA B
OWOJIOTMHM HAYYHBIX B3TJISJIOB, WACH W MOJXOJOB K H3YUYEHHUIO JKHUBBIX CHUCTEM
Pa3HOrO yPOBHS OpPraHU3alUY;

CTaHOBJIEHHE Yy oOyuammuxcs oO0medl KyJabTypbl, (YHKIHOHAIBHON
IPAaMOTHOCTHU, Pa3BUTUE YMEHUU OOBACHITH U OLIEHUBATDH SIBICHUS OKPY>KAIOIIETO
MUpa >KHUBOW TPHUPOJLI HAa OCHOBAaHWUM 3HAHWW U OIBITA, TOJYUYCHHBIX TIPH
W3YUYECHUU OUOJIOTHH;

dbopMupoBaHue y OOydYarolUXCS YMEHUW WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHWM B MPAKTUYECKOW JEesATEeIbHOCTH 4YeJI0BEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJIIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS] DTHUECKHUX
HOPM TIPH MPOBEICHUN OMOJIOTUYECKUX HCCIIEIOBAHUM;

OCO3HAaHUE IIEHHOCTU OWMOJOTMYECKHX 3HAHUWA IS TIOBBILICHUS YPOBHS
AKOJOTUYECKOU KYJIbTYPHL, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEIHEBHOM JKU3HU IS
OLICHKH TOCIICICTBUIM CBOEU JEATEILHOCTH MO OTHOIICHUIO K OKPYXKAKOUIEH Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPOPUIAKTUKU
3a00J1eBaHUH.

B cucreme cpennero oOmiero oOpa3zoBanust «buonorus», uzyuyaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00s3aTelIbHBIM YYE€OHBIM MPEIMETOM, BXOJISIIUM B
cocTaB npeaMeTHol 061acTu « EcrecTBeHHO-HAyUHbIE TPEIMETHD).



Jlnst u3ydeHust Onoaorur Ha 6a30BOM yPOBHE CpEeIHEro 00IIero oOpa3oBaHus
otBoauTca 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hexenro), B 11 kmacce — 34
yaca (1 gac B Heneno).



COILEP KXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorusa kak Hayka. CBs3b OMOJIOTUM C OOILIECTBEHHBIMU, TEXHUUECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, (uiiocoduei, STUKOM, SCTETUKONW W MPaBOM.
Ponp Ouonornu B (QOopMHUpOBaAHUHM COBPEMEHHON HAy4YHOW KapTUHBI MHUpA.
Cucrtema OMOJIOTHUECKUX HAYK.

MeToibl O3HAHUS KUBOU MPUPOABI (HAOIIOEHUE, SKCIEPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccupukalus, MOJIETUPOBAaHUE, CTAaTUCTUYEecKas oOpaboTka
JTAHHBIX ).

JdemoncTpanmu:

[Toptpersr: Y. HapBun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u @. Kpuk.

Tabmunel u cxembl: «MeToabl TO3HAHMS KUBOU MPUPOIBD).

JlabopaTopHbIe U MpaKTHYIEeCKUE PadOThI:

[Ipaktuyeckass padora Ne 1. «Mcmonb3oBaHue paziIvYHBIX METOJOB IIPHU
U3y4eHUU OMOJIOTHUECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otauyue
YKUBBIX CUCTEM OT HEOPTaHWYECKOU MPUPOIBI.

CpoiicTBa OMOCUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpPraHU3AlUUA OMOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIA, TKAHEBBIM, OPTAHU3MEHHBIN, MOIYIALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€OLIEHOTUYECKU), OUOChEepHBI.

JdemoncTpanmum:

Tabnuibl u cxeMbl: « OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHU3aluU
KUBOU TIPUPOIBD.

OGopynoBanue: mojaenb Moiekyisl JJHK.

Tema 3. XuMH4YeCKHIl COCTAB H CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KIETKA. XHUMHUYECKHE DJIEMEHTBhI: MAaKpOA3JIEMEHTHI,
MHKpPO3JIEMEHTHL. BoJa 1 MUHEpaNbHbBIE BEIIECTBA.

@OyHKIMA BOJABI W MHMHEPAIbHBIX BellecTB B KieTke. [loanepskanue
OCMOTHYECKOTO OalaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIIOTHL. AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€ITKOBOW MOJEKyabl (TepBUYHAs, BTOpUYHAS, TPETUYHAS W
YeTBEPTUYHAs CTPYKTypa). XHMHUYECKHE CBoicTBa OenkoB. buonorunueckue
GyHKINUN OENKOB.



depmeHThl — Ouonornyeckue Karaiauzaropel. CTpoeHue (epmeHTa:
aKTUBHBIA 1EHTp, cyOcTtparHas cneunpuyHoctb. Kodepmentsl. Buramussl
Otnnyust GepMEHTOB OT HEOPTAHUYECKUX KaTaIM3aTOPOB.

VYrneBoapl:  MoHocaxapuabl  (TJIOKO3a, pubo3a U A€30KcHpu003a),
nucaxapunbl  (caxapo3a, JIaKTO3a) M ToJIMcaxapuabl (Kpaxmani, TJIUKOTEH,
HEeJUTI0103a). bromornyeckre QyHKIMKU YTIE€BOJIOB.

Jluruaer:  Tpurnuuepuabl, dochonunuasl, crepouabl. ['mapoduibHO-
runpodoOHbie  cBoiicTBa. buonmormueckue Qynkiuu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OCIKOB U JIMMHJIOB KaK UICTOYHUKOB YHEPTHUHU.

Hyxneunoseie kucnorel: JIHK wu PHK. Hyxkneotuasr — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u Qynkuuu JHK. Crpoenue u gpynxuun PHK.
Bunet PHK. AT®: crpoenue u ¢pyHKIUM.

[{urosorus — Hayka o kierke. Kneroynas teopust — npuMep B3auMOICHCTBUS
uzeil u (akToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHHUs KIETKH.

Knerka xak 1enoctHass >kuBasi cuctema. OOIIMEe TMPU3HAKK KIETOK:
3aMKHyTas HapyHas MemOpana, mosekysbl JJHK kak reneruyeckuii ammapar,
cucTeMa cUHTe3a Oenka.

Tunel KJIETOK: »JyKapuoTHUecKas © Tnpokapuotuueckas. OcoOeHHOCTH
CTpOCHUS TMpoKapuoThdeckod kieTku. Kierounas crenka Oaktepwmii. CTpoeHHe
AYKapUOTUYECKOW KIETKH. (OCHOBHBIE OTJIHYMS PACTUTEIBHOM, >XUBOTHOW U
TpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, WX
¢bynkuuu. [Tnasmatudeckas memOpana, e€ cBoiicTBa U GpyHkiuu. [{uromnazma u eé
opranouabl. OnHomeMOpanubie opraHounbl kietku: OIIC, ammapar ['ombmxwu,
nn30coMbl.  [1oayaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHIPHUH, IUIACTHUIBL
[Ipoucxoxaenne MUTOXOHApUN U Mactula. Buabl mnactun. HememOpaHHbIe
OpraHou/bl KJIETKU: PpHUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUOIH, PECHUUYKH,
KryTUKd. OyHKIMKU OpraHoOuI0B KIETKU. Britouenus.

Anpo — perynartopHbii neHTp kiaetku. CTpoeHue siapa: sijaepHas 000104Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BELIECTB B KIETKE.

JdemoncTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «Pacnpenenenne XUMHUYECKMX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabnuubr u cxeMbl: «llepuoanueckass Tabiulla XUMUYECKUX HIEMEHTOBY,
«CrpoeHnne MoJeKyibl BoJb, «buocunres 0enka», « CTpoeHue MOJIEKY bl OenKay,
«Crpoenme ¢epmentay, «Hykneunossie kucnotel. [JHK», «CtpoeHne momnekyisl



AT®», «CtpoeHue 3yKapHUOTHUECKOW KIETKW», «CTpOEHHE MKUBOTHOU KIIETKW,
«CtpoeHne pacTuTenbHOU KIEeTKn», «CTpOoeHUE MNPOKAPUOTUUYECKOU KIIETKI,
«Ctpoenue sifipa KIETKW», « YTIEBOb, «JIumuabn.

OOGopynoBaHue: CBETOBOW MHKPOCKON, OOOpYJOBaHUE Jisi MPOBEACHUS
HAOJIOACHUM, W3MEpPEHUHN, HKCIEPUMEHTOB, MHUKPOIpENnaparbl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUAJIbHBIX KIETOK.

JlabopaTopHbIe U MpaKTHYECKUEe PadOThI:

JlaGoparopHass pabota Ne 1. «M3ydyeHue KaTradTuTUUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMUIa3bl WIHM KaTalla3bl)y.

JlaboparopHass pabota Ne 2. «M3yueHue CTpOEHHUA KIETOK pPaCTCHUH,
KUBOTHBIX M OakTepuil MmojJ MHKPOCKOIIOM Ha TFOTOBBIX MHUKpOIpEenaparax M Hx
OTIMCAHUEY.

Tema 4. /KuzHenesiTeIbHOCTb KJIETKH.

OOmMeH BemiecTB, Wid MeTabonu3M. AcCUMWISIUS (IUTaCTUYECKUH OOMEH) U
TUCCUMWIAIINSA (PHEepPreTHUecKuid oOMeH) — JBE CTOPOHBI €IMHOTO Ipoliecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHUS BEUIECTB U JHEPrUM B MOHUMAHUU
MeTadoIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpo(dHBIN U rereporpodusiii. Ponb depmeHToB
B 0OMEHE BEIIIECTB U MPEBPAICHUN YHEPTHH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas a3l (¢oTocuHTe3a. Peakuumn
dbortocunteza. DhPeKTUBHOCTL (HOTOCHHTE3a. 3HAUYCHHE (POTOCHUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycimoBuii cpeabl Ha (DOTOCHHTE3 M CIIOCOOBI TTOBBIIMICHUS €TI0
NPOAYKTUBHOCTH Y KyJbTYPHBIX PaCTEHUIA.

XeMOCHHTe3. XEeMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a IS
KU3HU Ha 3emJie.

DHepreTuyeckuii oOMeH B KkieTke. PacrieruieHue BeIIEeCTB, BBIICICHHE U
AKKyMYJIUDOBaHHE DJHEPruM B KJIETKE. OTalbl 3HEPreTMYecKoro oOMeEHa.
I'mukonus. bpoxenue m ero Buabl. KuciopogHoe OKHCIEHHE, WIN KJIETOYHOE
JbIXaHHE. OxucnurenbHOe dbochopunupoBanue. OddexTuBHOCTH
HPHEPTETUUECKOTO OOMEHa.

Peakniun wmarpuuHoro cuHTe3a. ['enHermueckas wuHbopmarms u JIHK.
Peanuzammst reHernyeckoil uHbopmanmMu B KIeTKe. ['eHEeTHUeCKUd KOO U €ro
cBoiictBa. Tpanckpuniusi — matpuunbii cunte3 PHK. Tpancnsuus — 6uocunTes
Oenka. Orambl TpaHchsiuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
ouocuHTese Oenka.

Hexnerounsie ¢popMbl Ku3HU — BUpPYCHL. McTtopus otkpeitus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHHMS M JKU3HEHHOIO LMKIAa BHPYCOB.
bakrepuodaru. bone3nu pacteHui, JKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc nmmynonedunmra yenoeka (BUY) — Bo3Oynurens CIIM/da.



OOpaTtHast ~ TpaHCKpUIIIUs, peBepraza W  uWHTErpasa. lIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanmu:

[Toptpersl: H. K. Konbuos, 1. . UBanosckui, K. A. Tumupsizes.

Tabmuipl 1 cxembl: «Tumbl muTaHus», «Metabomuzm», «MUTOXOHIPHUIY,
«DJHepreTuyeckuii oOMen», «Xmopormiact»y, «Potocunres», «Crpoenue JIHK»,
«Crtpoenne u QpyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oenka», «l'@HeTUYeCcKuil Koa,
«Bupyco», «bakrepuodarny, «Crpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
oakrepuodara», «Permkanus JJHK.

OOGopynoBanue: mopaenu-amminkamuu «Yasoenne JIHK u Tpanckpummmsy,
«buocunres 6enka», « CTpoeHue KIeTknw», Moaenb cTpykTypsl JJTHK.

Tema 5. Pa3mHoOKeHHe M MHAMBHAYAJIbHOE Pa3BUTHE OPIraHU3MOB.

Kneroynelii UK, WM >KU3HEHHBIM IMKI KieTku. WHTEepdaza m MuTos.
[Ipouecce, mpotekaromue B uHTep(daze. Pemnukanms — peakuuss MaTpuyHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HaOOp — KapHOTHIL
JurimonaHbIN u TraruIOVIHBIA XPOMOCOMHBIE HaOOPBHI. XpoMaTuisl.
[{uTtosmornyeckne OCHOBBI PA3MHOXKEHHMST W WHAUMBHIYAJIBHOTO  PAa3BUTHS
OPTraHU3MOB.

Henenue kinerku — muro3. Craaum muto3a. IIporecchl, mpoucxoasiine Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOJTOTMYECKUN CMBICT MHUTO3A.

[Iporpammupyemasi rubenb KIETKUA — aromnTo3.

dopMBbl pa3MHOKEHHSI OPTraHU3MOB: Oecrojioe u moJjioBoe. Bumabl 6ecrnosioro
Pa3MHOXKEHHUs: [IEJICHHE HAJABOE, IIOYKOBAaHUE OJHO- WU MHOIOKJIETOYHBIX,
cropooOpa3zoBaHue, BereTaTUBHOE pa3MHOXkeHHe. McKyccTBEeHHOE KIOHHpPOBAHHE
OPTraHM3MOB, €0 3HAYEHUE JIJIs CEJIEKLIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYUS OT OECHOJIOr0.

Meiio3. Craguu menosa. IIpouecchl, mpoucxoasdniMe Ha CTagusx Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunroep. buosiormuecknii CMbICIH H
3HAYEHHUE MEHO03a.

['ametoreHe3 — mpouecc 0Opa3oBaHMsI TOJOBBIX KJIETOK y KHUBOTHBIX.
[TonoBble »kene3bl: CeMEHHUKUM U siudHuKUA. OOpazoBaHHe U Pa3BUTHE IMOJIOBBIX
KJIETOK — TraMmeT (crmepMaro3ouj], SHUIEKIeTKa) — CIepMaToTeHe3 U OBOICHES.
OCOOCHHOCTH CTpPOEHHUSI SIMIEKIETOK M crnepMaTo3ouioB. OIUI0I0TBOPEHUE.
[TapTenorenes.

NunuBunyansHoe  pa3BuTHe  (OHTOreHe3). OMOpPHOHAIBbHOE  pPa3BUTHE
(amOpuorenes3). Itarnbl SMOPUOHAIBHOTO PAa3BUTHS y TMO3BOHOYHBIX >KMBOTHBIX:
npoOJieHne, racTpytisiius, opraHorere3. IloctamOpuoHanbHOE pa3zBuTHE. THIIBI
NOCTAIMOPHOHATIBHOTO Pa3BUTHS: MpsIMOE, Hempsamoe (JIWYMHOuYHOE). Brnusinue



cpenpl Ha pPa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
ypOJCTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOTO pPACTEHHS: CTPOEHHUE
CEMEHH, CTAAUU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupl u cxembl: «Dopmbl pa3sMHOXKEHHS OPraHU3MOBY, «JIBoiiHOE
OIUIOJOTBOPEHHE y [BETKOBBIX pacTeHui», «BereratmBHOE pa3MHOXEHUE
pactenuity, «Jlenenne wierku Oaktepuit», «CTpOoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbii nukny, «Pemnmukamus JTHK», «Mwurtosy,
«Meno3sy, «Ilpsmoe u HenpsiMoe pa3BuTue», «l'ameTroreHes y MIIEKONUTAOIIUX U
4eJI0BeKa», «OCHOBHBIE CTaMM OHTOTCHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKpOIIpenaparsl «CrniepmaTo3oubl
MJIEKOTIUTAIOLIETO», «SHUeKneTka MieKonuTarmero», «KapruoknHes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alIuIuKauus «JleneHue KIeTKu», MOJIENb
JIHK, Mmonens Metada3zHOM XPOMOCOMBI.

JlabopaTopHbIe U MpaKTHYIEeCKUE PadOThI:

JlaGoparopuas pabora Ne 3. «HabOmromenwe MuTOo3a B KIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaATAX).

JlaGoparopHass pabora Ne 4. «M3ydeHue CTpOCHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPONpEnaparax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amauum reHeTUKU. VIcTOpUs pa3BUTHA I€HETHKU. POJib UTOI0TMN
U SMOpPHOJIOTUM B CTAaHOBIIEHMM T€HETHKU. Bkiaa poccuilckux u 3apyOe’KHbIX
y4EHBIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETUKU (TUOPUAO0JIOTHYECKU,
IUTOTEHETUUECKUM,  MOJIEKYJISIpHO-TeHeTHUeCckuii). OCHOBHBIE TE€HETHUECKHE
NOHATHS. | eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPELIUBaHUM.

3aKOHOMEPHOCTH HACIIEIOBAaHUSI NPU3HAKOB, yCTaHOBIEHHbIE I'. MeHnenem.
MoHoTuOpUAHOE CKpelMBaHUE. 3aKOH eJuHOOOpa3usi THOPHUIIOB TEPBOTO
nokoJienusi. [IpaBuno goMuHHMpOBaHUS. 3aKOH pPacCHICIUICHUSI TPU3HAKOB.
['unore3a yuctoTel rameT. [loHOE M HEMOTHOE TOMUHUPOBAHHUE.

JurubpuaHoe  CKpeliMBaHUE. 3aKOH  HE3aBUCHUMOTO  HACJIEJIO0BaHUS
npu3HakoB.  [luToreHeTnueckue  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHMS.
Anansupyrollee ckpemupanue. Vcnoib30BaHuE aHATU3UPYIOLIETO CKPEIIUBAHUS
JIJIs OTIpE/ICIICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHwe mpuszHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HAaclieIOBaHUIO reHoB. HapylieHue cuersieHns reHoB B pe3ysbTare
KPOCCHHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKUE KAPTBHI.



['enerrka mosia. XpOMOCOMHOE ONpeEAeTeHUE Moja. AyTOCOMBbI U MOJIOBBIE
XpoOMOCOMBI. ['oMorameTrHole W TeTeporaMeTHble OpraHusMbl. HacnenoBanue
MPU3HAKOB, CUEIUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHJIBI N3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOJIU(PUKAIIMOHHOW W3MEHYUBOCTHU. BapuallMOHHBIN psifi U BapUallMOHHAs KpUBas.
Hopma peaxkumn npusHaka. Konum4ecTBEHHBIE M KAauE€CTBEHHBIE NPU3HAKUM U UX
HOopMa peakiuu. CBoricTBa MOAU(DUKAIIMOHHON W3MEHUUBOCTH.

HacnenctBennasi, wiM reHOTUNHMYECKas, W3MEHUMBOCTh. KomOuHAaTHBHAS
U3MEHYHUBOCTh. Meilio3 U TMOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOM
U3MEHYHUBOCTU. MyTalllOHHAs U3MEHYUBOCTh. Knaccudukanuss MyTaluil: TeHHbIE,
XPOMOCOMHBIE, TeHOMHbIe. HacToTa U MpuUYHHbI MyTaiuil. MyTareHHble (akTOpPHI
3aKOH rOMOJIOTHYECKUX PSJIOB B HacieacTBeHHOM m3MeHunBoctu H. 1. BaBunosa.

BnesnepHas HacIeaCTBEHHOCTh U U3MEHUHMBOCTb.

['enernka uenmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
YeJI0BEKa: T€HEATOTHUYECKUM, OJIM3HEIOBBIM, IIMTOTCHECTHYSCKAHN, OMOXMMHYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemeHHoe OIIPEAEIEHUE reHOTHIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHWE, F€HOTUIUPOBAHHUE, B TOM YHUCJIE C MOMOIIbIO
[M11P-ananu3a. HacnencrBenHble 3a0o0jieBaHUS YENOBEKA: TEHHbIE OOJIE3HH,
00JIE3HN C HACJIEACTBEHHOM MpPeapacnoyioKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HH.
Comarnueckne W reHepaTuBHble MyTauuu. CTBONOBBIE KIETKU. [IpvHIMIBI
3I0POBOTO 00pasza JKU3HU, AUATHOCTUKH, MPODUIAKTUKY U JIEUCHUS TeHETUYECKUX
Oose3Hel. MenuKo-TeHETHYECKOe KOHCYJbTUPOBaHUE. 3HAYEHUE MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAIICHUH U JEUCHUH TeHETUYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabnumbt u  cxembl:  «MOHOTHOpUIHOE  CKpEIIMBAaHUE U €ro
UTOTCHETUYECKAsi OCHOBa», «3aKOH pACIICIUICHUS W €ro IMUTOTeHETHYEeCKast
OCHOBa»,  «3aKOH  YHUCTOTBl  ramer»,  «JurubpumHoe  CKpeliuBaHUE»,
«uronornueckue OCHOBBI  JTUTHOPUHOTO CKpELLUBAHUAY, «Merno3sy,

«B3anmopelictBue  aliieNIbHBIX  T€HOB», «l'eHeTHueckne KapThl pPaCTECHHI,
KUBOTHBIX U 4YeJoBeKa», «l'eHernka mona», «3aKOHOMEPHOCTHM HACJIEIOBAHMI,
CUEIUIEHHOTO ¢ mnoJioMm», «KapuoTumel dYenoBeka H KUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MoaudukaimoHHas H3MEHYUMBOCThY, «HacnmemoBanue pesyc-
(dakropa», «l'eHeTuka rpynn KpoBu», « MyTallMOHHAasT U3MEHUYUBOCTbY.
OOGopyaoBanue: Mojaenu-anuiMKauun «MOHOTUOPUAHOE CKpELIUBaHHEY,
«HemnonHoe noMuHupoBaHue», «Jurubpunnoe ckpemiuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI M MuKpompenapar «Jlpozodwmnay (HOpma, MyTaIuu
(bOpPMBI KPBIILEB U OKPACKHU Teja), Tepoapuii «I'opoxX moCeBHOM.

JlaGopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGoparopHass pa6ota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKpEIIMBaHUs Yy AP030(UIIbI HA TOTOBBIX MUKpPOTpEnapaTax.

JlaboparopHas pab6ota Ne 6. «M3yueHne MOaUPUKAIIMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PsAa U BAPUALMOHHON KPUBOID).

JlaGoparopHast pabota Ne 7. «AHanu3 MmyTanuid y Apo30(duiabl HA TOTOBBIX
MHKpOTIpenapaTax.

[Ipaktnueckas padora Ne 2. «CocraBieHHMe U aHAIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexkuusi oprann3moB. OCHOBbI OHMOTEXHOJIOTHM.

Cenekiusi Kak HaykKa M TpoIEcC. 3apOXKICHUE CEJICKUMA U JOMECTHKAIIUSA.
VYuenne H. . BaBuinoBa 0 ILEHTpax MNPOUCXOXKIEHUS U MHOTO00pasus
KYyJbTYpPHBIX pacTeHuid. LIeHTphl MPOUCXOKICHUS AOMAIIHUX KXUBOTHBIX. CopT,
opoJa, LITaMM.

CoBpeMeHHbIE METOJIbI CeJeKIMU. MacCcoBbIi M MHIWBUAYAIBHBIM OTOOPHI B
CeJeKIIMM pacTeHud u KUBOTHbIX. OlleHKa 3KcTepbepa. bBIU3KOpPOICTBEHHOE
ckpeniuBanue — WHOpuAWHT. Ywucras nuHus. CKpemMBaHUE YHUCTHIX JTUHHI.
['erepo3uc, unu rubpunnas cuia. HeponacTBeHHOe CKpelllMBaHWE — ayTOPUAUHI.
Otnanéunas rtubpuamzamuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIy4eHUE TOJUIUIOUIOB. JIOCTIKEHMSI CENEeKIMU pPacTEeHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHosiorus Kak oOTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHEpus. OTambl
co3nanusi pexoMOunantHoil JIHK wu Tpancrenneix opranusmoB. Kierounas
uHkeHepus. Kiietounele KyabTypbl. MHUKpPOKJIOHAIbHOE PA3MHOKEHUE PACTEHUMU.
KitioHnpoBaHue  BBICOKONIPOAYKTHBHBIX  CEIbCKOXO3SMCTBEHHBIX OPTaHU3MOB.
DKoJIOTHYEeCKue U dTudeckue  mpobnembl. MO —  reHeTH4ecKu
MOIU(UIIMPOBAHHBIC OPTAaHU3MBI.

JlemoHCTpanmu:

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. J[. Kapneuenko, M. .
NBaHOB.

Tabnuubl U cxeMbl: KapTta «lLleHTpbl MPOUCXOXKIEHUS U MHOT000pasus
KyJbTYPHBIX pacTeHui», «Ilopoasl JOMAIIHUX XKUBOTHBIX», «COpTa KyJIbTYypPHBIX
pactenmit»y, «Otnanénnas rudpuauzanus», «Padoter akagemuka M. @. lBaHoBay,
«Ilomummounusi», «OOBEKTHl OMoTexHONMOTUM», «KieTouHble KyJIBTYpHl |
KJIIOHHpOBaHue», « KOHCTpyupoBaHHEe U NMEPEHOC TEHOB, XPOMOCOM.

OOGopyaoBaHue: MYJISIKU IJI0J0B U KOPHEIUIOA0B AUKUX (OPM U KyJIbTYPHBIX
COpTOB pacteHuid, repbapuii «CenbCKOX035iCTBEHHbBIC PACTEHUS.



JlaGopaTopHble 1 NpaKkTHYecKHe PadoThbi:

Okckypeusi «OCHOBHBIE METOAbI M JIOCTIDKCHHSI CEJIEKIMHM PACTCHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHY 10 CTaHIUIO, IUIEMEHHY IO bepmy,
COPTOUCIIBITATENIbHBI ~ y4acTOK, B  TEIUIMYHOE XO3SUCTBO, J1abOpaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OHOJIOTHS.

[IpennochiikKu BO3HMKHOBEHHUS SBOJIOIHMOHHOW TEOPHUU. BOJIIOIUOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusiHue 3BOJIOLMOHHON TEOPUHM HA Pa3BUTHE
OWOJIOTHH U IPYTUX HAYK.

CeunerensctBa dBoJronuu. [lameoHToNnOrMYecKne: MOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B TMAJICOHTOJOTMYECKOW JIETOMHCH, NEPEXOJHbIe (POPMBIL.
buoreorpaduyeckue: cxoacTBo u paznuuue ¢payH 1 GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA M pPa3auyusi SMOPHUOHOB pAa3HbIX BHJIOB
N03BOHOYHBIX. (CpaBHUTENbHO-aHATOMHUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHBIE,
pYJUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHM3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUMX NyTeH y BCexX
OpTaHU3MOB.

OpomounoHHas teopusa Y. [lapBuna. llpennocbuikn BO3HHKHOBEHHUSA
napBuHU3Ma. JIBWXKyIIMEe CWIBl 3BOJIONMM BUIOB Mo JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE NPU OTPAaHMUYEHHOCTH PECYypCOB, HeONpeaeiéHHass W3MEHUYUBOCTb,
O6opbba 3a CyIlecTBOBaHUE, ECTECTBEHHBI OTOOD).

Cunternueckas teopust sBoJioiu (CTI) u e€ 0CHOBHBIEC MOJIOKEHUS.

MuxposBostouus. [lonmynsuus kak eMHUIa BUAA U 3BOJIIOLMU.

JBmwkymue cuibl ((pakToOpbl) SBOJIOIKMK BUIAOB B Ipupoje. MyTalMOHHBIN
nporecc ¥ KOMOMHAaTHBHasg W3MEHUMBOCTb. [lomymnsiliMOHHBIE BOJHBI U Jpeid
reHoB. M3oJisiius 1 MUrpanus.

EcrecTtBennblii oTOOp — HampaBastomuil ¢akrop 3Bosronuu. Dopmbl
€CTECTBEHHOI'O 0TOOpa.

[IpucnocoOMIeHHOCT, OpraHU3MOB Kak pe3yjibTarT »Bojomuu. [Ipumepsl
pUCIOCO0IeHU y OpraHnu3MoB. ApoMopd03bl U UIUOA AN TALIUH.

Bun wu  BumooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (POPMBI
BUI000pa30oBaHus: reorpauyeckoe, 3K0JI0rHYECKOe.

MakposBontonus. Dopmbl  3BOJIOUMHU:  (QUIIETUYECKas, JAUBEpreHTHas,
KOHBEpreHTHas, napasienbHasi. HeoOpatuMocTh 3BOJIIOIUN.

[IpoucxoxaeHue OT HeclneuuaaIu3upoOBaHHBIX MpeakoB. [Iporpeccupyromas
cnienuanu3anus. AJanTUBHAS paiAaIusl.

JdeMmoncTpanmum:



[Toptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, ®. Mronnep, A. H. CeBep1ios.

Tabnuupt U cxembl: «Pa3BuTue opraHMYecKOro MuUpa Ha 3emiiey», «3apoIbln
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  O6opbOBI 32
cyuiectBoBanue», «EctecTBeHHbII 0TOOp», «MHOrooOpasue cCOpTOB pacTEHHID,
«Mmuoroo0Opazue opoJ1 KUBOTHBIX, «ITonynsumy, «MyTanroHHas
U3MEHYUBOCTBY, «Apomopdossy, «Wamoamantamumy, «OOIas aereHepanus»,
«JIBmwxkymue cunbl 3Bodommny, «Kaprta-cxema wMapuipytra nytemectus Y.
Hapsunay, «bopwrba 3a cymiectBoBanue», «lIpucrmoco6iIeHHOCTh OpPraHU3MOBY,
«I'eorpaduueckoe BUI000pa3oBaHue», « IKOJIOTUUECKOE BUI00OPA30BAHUEY.

OOGopynoBaHuE: KOJUIEKIUS HACEKOMBIX C Pa3IMYHbIMU THUIIAMH OKPACKH,
HAOOp IJIOJOB W CeMsH, KoJulekius «lIpumepsl 3alMTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPaBJICHUS HBOJIIOLUN», 00BEMHAS MOJIENb
«CTpoeHure roJoBHOTO MO3ra NO3BOHOUYHBIX Y.

buoreorpaduueckas kapra wmupa, Koyuiekius «®DopMbl COXPaHHOCTU
UCKOMAEMBbIX JKMBOTHBIX W pacTeHuil», wMozaenb amminkamus «llepekpéct
XpoOMOCOM», BIaxHble Tnpenaparbl «Pa3Bute Hacekomoroy», «Pa3Butue
JATYIIKWY, MHUKporpenapaT «J[po3zoduna» (Hopma, MyTanuu (popMbl KPbUILEB H
OKpAacKH Tela).

JlaGopaTopHble U NpaKkTHYeCKUe PadoThI:

Jlaboparopuass pabota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHuas pabora Ne 2. «Onucanue NpuUCrocOOJEHHOCTH OpraHU3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe W Pa3BUTHE KMU3HU HA 3emue.

JloHayuHble MPEACTABIEHHUS O 3apOKJICHUU >KW3HU. HayuHble rumnoressl
BO3HMKHOBEHUSl KU3HM Ha 3emJje: albuoreHe3 u mnaHcnepMmusi. XuUMUYECKas
ABOJNONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCNEPUMEHTAIIbHOE TOJTBEPKACHUE XUMUYECKOW 3BOMOIMU. HavanbHble 3Tarbl
ouonoruueckoit sposronuu. ['mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHMKHOBEHHME MPOTOKJIETKH. IIepBble KIETKM W MX 3BOJIIOLHA.
@opMHUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3paMm U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickas opbl. [lanmeo3olickas spa u e€ mnepuoAbl: KEMOPHIMCKUIA,
OPIOBUKCKHW, CUITYPUNCKHUM, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHMA.

Me3zo30iickast 3pa U €€ NepHOabl: TPUACOBBIN, FOPCKHM, METOBOM.

KaitHo3oiickass »spa ® €€ TepHOJbl: MAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPONOTEHOBBIMN.



XapakTepucTuKa KJIMMara M TeoJIOTUYECKUX mpoiieccoB. OCHOBHBIE 3Tarlbl
ABOJIIOIMMA PACTUTEIIBHOTO W JKMBOTHOTO Mupa. ApoMopdo3sl y pacTeHMid |
KUBOTHBIX. [l0siBIICHHE, pacIIBET U BEIMUPAHHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrtema OpraHMYecKOTO MHpa KaK OTpakeHue 3Boironuu. (OCHOBHBIC
CUCTEMaTHUYECKHE TPYMIbl OPTaHU3MOB.

DBOJIIOLMA YE€I0BEKa. AHTPONIOJIOTHS KaK Hayka. PazBuTue npeacraBieHui o
NPOUCXOXKIEHUU 4esnoBeka. Meroapl u3ydeHHs aHTpororene3a. CxonacrtBa H
pa3nu4us YeI0BEKa U )KUBOTHBIX. CUCTEMAaTUYECKOE TMOJI0XKEHUE YEIOBEKA.

JIBoKyiue CHUJIBI (dakTops) aHTPOTIOTEHE3A. Hacnencrsennas
U3MEHYHUBOCTb M  €CTECTBEHHBIA 0TOOp. OOmiecTBeHHBI 00pa3  KHU3HH,
U3TOTOBIICHUE OPYAUM TPyJa, MBIILJICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU HBOJIIOIMU YEIOBEKA: aBCTPAIONUTEKH, YenmoBek
yMenslid, YenoBek mnpsamoxondmuii, YemoBek HeaHAEpTalbCKuM, YenoBek
pasymHbii. Haxonku uCKOMaeMbIX OCTAaTKOB, BpeMsl CYILECTBOBaHMs, 00JacTh
pacmpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pas3 KU3HH, OpYyIusl.

Yenoseueckue  packl.  OCHOBHbIE  OOJbINME  pachl:  €BPOMEOMIHAS
(eBpa3miickasi),  HErpo-aBCTpaJiOWJIHAasE  (PKBAaTOpUalibHAsi),  MOHTOJOUHAS
(a3uarcko-aMepUKaHCKast). YepTbl  TPUCIOCOONEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. ENMHCTBO Ye€IOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanmu:

[Toptpers: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl n cxembl: «Bo3uukHoBenne CoyiHEUHOH cuctemMbl», «PasBurue
opraHu4eckoro  mupa», «PacturenbHas  kieTka», <«OKuUBOTHasi  KIeTKay,
«ITpokapuoTuueckass kineTka», «CoOBpeMEHHass CHCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE aHAaTOMUYECKUX YEpPT CTPOEHUS 4YEIOBEKA U YEeJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa  MaJEOHTOJIOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOTO 4elnoBekay, «[lpeBHeitmmne moam», «penue mroam», «llepsbie
COBpPEMEHHBIE JIOIN», «YeT0BeueCKre pachh.

OOGopynoBanue: MYJISTKH «IIpoucxoxaeHue  YeIoBEKa» (6r0CTHI
aBCTPAJIONUTEKA, NUTEKAHTPOIA, HEAHJEPTANblla, KPOMAaHLOHIIA), CJIENKU WIN
M300pKEHMUSI KAMEHHBIX OpYJHUd TMEepBOOBITHOTO YeNOBeKa (KaMHU-YOMIEPHI,
pyouna, ckpebia), TEOXpPOHOJOTHMYECKas Tabiuuia, KoOJIeKus «DopMbl
COXPAHHOCTH UCKOTAEMbIX YKUBOTHBIX U PACTCHUI.

JlabopaTopHbIe U MpaKTHYIECKUE PadOThI:

[Ipaktuueckast pabora Ne 1. «/3yyeHue vckomaeMmbIX OCTATKOB PACTEHHUM U
KUBOTHBIX B KOJIJIEKLIMSIX).



DKCKypcHusi «IBOJIIOIMS OPTaHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-
HAY4YHbI WIH KpacBEAUYECKU MY3€il).

Tema 3. Opranu3smbl U OKpYsKaIinas cpeaa.

DKOJIOTUSl KaK HaykKa. 3a/lauyd U pa3feibl SKOJOTHU. MeToabl 9KOJIOTUYECKUX
UCCIE0BaHUNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEI0BEKA.

Cpenpl oOuTaHusi OpraHU3MOB: BOJHAas, Ha3€MHO-BO3JyIIHas, NOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (Gakropel. Knaccudukanus sKonoruueckux  (HakTopos:
abuoTnueckre, OHOTHMUECKHME U aHTpOMOreHHble. JIeHCTBHE HKOJOTHMYECKHUX
(akTOpOB Ha OPraHU3MBIL.

AOuoTtnyeckue (akToOpbl: CBET, TEMIEpPATypa, BIAKHOCTb. DOTONEPHOIU3M.
[Ipucniocobniennss  OpraHM3MoOB K  JEUCTBUIO  aOHMOTHYECKUX  (PAKTOPOB.
buosornueckne puTMBIL.

buotnueckue (bakTophl. Bunet OMOTHYECKHX B3aMMO/JICHUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOuno3 u ero ¢gopmel. [lapazutusm, koomneparus,
MyTyaJiu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HaueHHE OHOTHYECKHX B3aUMOJICUCTBUN Il CYIIECTBOBAHMUS
OPTaHU3MOB B MPHUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTEPUCTHKU TomyJisiuid. (OCHOBHBIE  TIOKazaTenu
HNOMYJISIIUM: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. JluHaMuka YUCIEHHOCTU MOMYJISIUU U €€ PeryJIsiusl.

JdemoncTpanmu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. ['ekkens.

Tabnuubr 1 cxeMbl: kapta «lIpuponnsie 30HbI 3eman», «Cpeabl 0OUTaHUS
opranuzMoBy, «®otonepuoguzm», «llomynsiuny, «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MOMYJISIUUU UH(QY30pun-Ty penbkn», «Iluiessie nenmy.

JlabopaTopHble U NpaKkTUHYecKUe padoOThI:

JlaGoparopHas pabora Ne 3. «Mopdonmoruueckrue 0coOOEHHOCTH pacTeHuil u3
pPa3HBIX MECT OOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIeyCay.

[IpakTuueckast padota Ne 2. «ITocu€r IIOTHOCTH MOMYJSIUI Pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01ecTBa 1 3K0JOTHYECKHE CHCTEMBI.

CooOmecTBo OpraHu3MoB — OuorneHo3. CTpykTypbl OHOIIEHO3a: BUIOBad,
MPOCTPAHCTBEHHAs, Tpoduueckas (muineBasi). Buasl-nomuHantel. CBsi3M B
OHOLIEHO3E.

Okonoruueckue cucrembl (3kocuctemsbl). [loHatne 00 »53Kocucteme W
ouoreorieHoze. DyHKIMOHATbHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOJYIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHU DKOCUCTEMBL [luieBble MeNmu W CETH.
OcCHOBHBIC TIOKa3aTeaud »dKOCHCTEMBI: Ouomacca, MPOAYKIHUS. IKOJIOTHYECKHE
OUpaMUbl:  NPOAYKUWH, YUCIEHHOCTH, Ouomacchl. (CBOMCTBA 3KOCHCTEM:
yCTOMYHMBOCTH, cCaMOperyJsius, pasButue. Cykieccusl.

[IpupoaHbIE 5KOCHUCTEMBI. JKOCHUCTEMBI 03EP M PEK. DKOCHUCTEMa XBOWHOIO
WIH IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornueckoe u Xx03MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM M YPOOIKOCHUCTEM.

buopaznooOpasue kak (¢akrop ycroiunBocTH dKocucteM. CoxpaHeHue
OMOJIOTMUYECKOr0 pa3Hoo0pa3us Ha 3emiie.

Yuenne B. U. Bepnanckoro o Omocdepe. I'panuibl, coctaB U CTpyKTypa
ouocheprl. JXKuBoe BemectBo u ero Qynkiuu. OcoOeHHoCcTH OHOChepsl Kak
ro0anbHON SKocHcTeMbl. JlMHamMuyeckoe paBHOBecMe U OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BeniecTB U OMOT€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yriepoa,
a3oTa). 30HaNbHOCTH Ouocdeprl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Omocdepe 3emiin. AHTPOIOTCHHBIE U3MEHEHUsI B Ouocdepe.
I'moGanbHbIe HKOTOTHYECKHE TIPOOIEMBI.

CocymiecTBoBaHuE IPUPOJIBI u YeJI0BEYECTBA. Coxpanenue
Oonopa3HooOpasus Kak OCHOBa ycTohuuBocTu Ouoceprsl. OcHOBa palMoHAIbHOTO
yIpaBjieHUs TPUPOJHBIMH pecypcaMH W WX HCIOJb30BaHue. JloCTIKEeHUs
OMOJIOTUHU M OXpaHa MPUPOJIBL.

JdemoncTpanmum:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupel u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpupoansie cooOmectBa», «llenmu nuTanus», «IKOJIOTHYECKAs NUPAMHUIAY,
«buocdepa u denopek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « IKocucTeMa
XBOWHOTO  Jieca», «buoneHo3 Bomoéma», «ArpoueHos», «llpumepHsle
AHTPOIIOTEHHbIE  BO3JCUCTBUA HaA  Ipupoay», «BaxHenmume  HCTOYHUKH
3arpsi3HEHUs BO3[yXa M TPYHTOBBIX BOI», «IlouBa — BakHeMIllas COCTaBISIONIAS
ounocheps», «DakTophl Aerpananun nouBy, «llapHukoBbii 3QdexT», «DakTopsl
paJMOaKTUBHOTO 3arps3HeHus Ouochepw», «OOmas crpykrypa Ouocheps,
«Pacnpoctpanenue xuzHu B Ouochepe», «O30HOBBIM dKpaH Ouochepsn»,
«Kpyrosopot yrieposaa B 6uocdepe», «KpyroBopoT azoTa B pupoie».

OOopynoBanue: MoJeNb-amuInKausa « TUMHYHbIE OWOIIEHO3bD», TepOapuit
«Pacturenbpubie coobriecTBa», Komekiuu «buoneno3», «Bpeaurenu BaxHEHIITNX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYp», TepOapuul M KOJUIEKUUU PACTeHHH U
KUBOTHBIX, MPUHAMJICKAIIUE K Pa3HbIM JKOJOTUYECKUM TpPYMIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoit ®enepauuu, u300pakeHHs OXpaHAEMbIX BHJIOB
pACTEHUN U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cormacho ®I'OC COOQO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjbTaraMm
OCBOEHMsI ~ OOyuaromMMMCS  [pOrpaMM  CpegHero  obmero  oOpa3oBaHus:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pPE3YyJIbTATOB OCBOCHMS mpenmera «buomorus»
BBIZICTICHBI CIIECIYIOIIUE COCTABIISAIONIME: OCO3HAHUE OOYYAIOIIUMHUCS POCCHUHUCKOM
rpaXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIILHOCTH
U CaMOOMNpPENENICHUIO, HaJIWYue MOTHBAaMU K  OOydeHHIO  OHOJIOTHH,
IICJICHANPABIICHHOE pPa3BUTHEC BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEM M MCTOPUUYECKUX TpPaAUIUMN pPa3BUTUS OUOJOTHYECKOTO
3HaHMsI, TOTOBHOCTh U CIIOCOOHOCTH OOYYarONIUXCsS PYKOBOJCTBOBATHCS B CBOCH
JNEATEIbHOCTA LIEHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKaMHU, TMPUCYIIUMH CHUCTEME
OMoJIOTUYEeCKOTO  00pa3oBaHWsA, HaIW4YWe JKOJOTHYECKOrOo  IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH 1M U CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pE3yabTaTbl OCBOCHUS NpeaMeTa «bHoJorusy IOCTUTArOTCS B
CIMHCTBE YYeOHOW M BOCHHUTATEIbHOM JESITEIHBHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMA POCCUMCKUMHU COIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JTYXOBHO -
HPaBCTBEHHBIMHU IICHHOCTSIMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMH M HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TMpOIleccaM CaMOIO3HAHUSl, CaMOBOCIUTAHUA U
CaMOpPa3BUTHSI, PaA3BUTHS BHYTPEHHEW TO3UUMU JIMYHOCTH, MATPUOTHU3MA,
YBaXKCHUSA K 3aKOHY W MPABOIOPSJKY, YEIOBEKY TPYJa U CTApPIIEMY MOKOJIEHHUIO,
B3aMMHOTO YB@XKEHHUs, OCEPEKHOTO OTHOIICHUS K KYJIbTypHOMY HACIEIUI0 U
TPaIMIMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickoit dexepanuu, npupoae U
OKPYKalOIIEn Cpelie.

JInuHOCTHBIE pe3yibTaTbl OCBOCHMS y4yeOHOro mnpenmera «buomorus»
JTOJKHBI OTpa)XaTh TOTOBHOCTh M CIIOCOOHOCTh 00yYaroNIuXCsl PyKOBOICTBOBAThCS
chOpMHUPOBAHHOW BHYTPECHHEW TMO3UIMEH JMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpPHUEHTAIlMH,  TO3WUTUBHBIX  BHYTPEHHHX  YOEKICHHUHA,  COOTBETCTBYIOIIUX
TPAIULIMOHHBIM IICHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIMPEHHE KU3HEHHOTO
OIbITA W OMbITa ACATEILHOCTH B MPOLECCE peaan3aldud OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIIbHOW AEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCHIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMHA O0YUAIOIIErocs Kak aKTUBHOTO M

OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA,;



OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOA3aHHOCTEH, YyBaKEHUE
3aKOHA W MPaBOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW JAESATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUE€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSITh COOCTBEHHYIO TMO3UIMI0O 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOCH C Pa3sHBIMU YOEKICHUSIMU, KYyJIbTyPHBIMH IIECHHOCTAMU U
COLMATIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLECCE COBMECTHOTO BBIINOJHECHUS
y4eOHBbIX, [IO3HABATENIbHBIX M HCCIEAOBATEIbCKUX 3a/a4, YBaXKUTEIBHOTO
OTHOIIICHUS K MHEHHIO ONIMOHEHTOB TIpH OOCYXKIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMUECKOTO COIEPIKAHMUS;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD POCCUICKOM rpakJaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSI K CBOEMY HAapoOJly, 4YyBCTBa OTBETCTBEHHOCTU TEPE]
Ponunoil, ropmoctu 3a cBOM Kpail, cBOX PoauHy, CBOW f3BIK U KYyJIBTYpY,
MPONLIOE U HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccunu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO0 U MaMSTHUKAM MPUPOIbI,
TOCTWXEHUAM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUICKHX YYEHBIX B CTAHOBJIICHHE U
pa3BuTHE OHWOJIOTUM, TOHMMAHUSA 3HA4YCHHUS OWOJOTMH B TO3HAHUM 3aKOHOB
OPUPOBL, B KU3HU YEIOBEKa U COBPEMEHHOTO O0IIECTBA;

uzaeiiHass yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHU0 W 3auurte OTedecTsa,
OTBETCTBEHHOCTh 3a €ro CyAb0Yy;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHUA:

OCO3HAHHUE 1YXOBHBIX [ICHHOCTEH POCCHWCKOTO Hapoaa;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEACHUS;

CHOCOOHOCTh OIICHMBAaTh CUTYallMI0 U NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh HA MOPATHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JINYHOTO BKJIaJa B IOCTPOECHUE yCTOMUHUBOrO OYyAYILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATUS LEHHOCTEH CEMEHHOW JKM3HU B COOTBETCTBHHM C
TpaguuusamMu HaponoB Poccuy;

4) 3¢TEeTHYeCKOIr0 BOCIHUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYas ACTETHKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE dMOIMOHATIBHOTO BO3JICHCTBUS KUBOU MPHUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMIICHUE
NPOSIBIISTh KA4€CTBAa TBOPUYECKOU TUIHOCTH,

5) ¢usumueckoro BocnUTaHMA, (POPMHUPOBAHUS KYJIbTYPbl 310POBbS H
IMOLUMOHAJIBLHOTO 0JIATOMOJIYYHS:

NOHUMaHUE U peanu3anusi 310pOBOro M 0Oe3omacHOro ooOpas3a KU3HU
(3mopoBoe  muTaHWe, COOJIOJEHUE  TUTUEHUYECKUX  TpaBWil U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXA, peryJsipHas Qundeckas
AKTUBHOCTH), OEpeXHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUSA K
COOCTBEHHOMY (DPH3UUECKOMY U ICUXUYECKOMY 310POBBIO;

NOHMUMaHWE LEHHOCTU TMPaBWI HMHIAMBUAYAJbHOTO M  KOJUJIEKTHBHOTO
0€30TacHOTO MOBEJICHUSI B CUTYaIUAX, YTPOXKAOIINX 30POBBIO M KU3HH JIIOJIEH;

OCO3HAHUE TMOCTEJACTBUN W HENPUATHS BPEAHBIX NMPUBBIYEK (YIOTPEOICHHUS
QIKOTOJIs1, HAPKOTUKOB, KypEHUs );

6) TPYy10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTh K AKTUBHOW JESITEIbHOCTH TEXHOJOTHUYECKOW W COUMAIbHOMU
HANPAaBJICHHOCTH, CHOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH U CaMOCTOSITEILHO
BBITIOJIHATH TaKyIO JACSATEITbLHOCTE;

UHTEpEC K pas3auyHbiM cdepaM NpodecCHOHATbHOU NEeATeIbHOCTH, YMEHHUE
coBeplIaTh OCO3HAHHBIM BbIOOp Oyaymiedt mpodeccud U pearu30BbIBATH
COOCTBEHHBIE JKU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O U C€aMOOOpa30BaHHIO Ha
MPOTSKEHUH BCEU JKU3HMU;

7) 3K0JIOTHY€eCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKH LEeNecoO00pa3HOe OTHOIIEHHE K TMPUPOJAE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTMUECKOW KyJIbTYyphl: NPHOOpPETEHUE OTbITa
IUTAHUPOBAHMUST TIOCTYIIKOB M OIICHKM WX BO3MOXHBIX TOCIEJACTBUN IS
OKPYKAIOIIEN CPEJIbL;

OCO3HaHUE TJ00ATBHOIO XapakTepa HKOJOTHMYECKUX MpoOJIeM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TIPU U3YUYCHUH OUOJOTUHU
3HAHUA M YMEHHUS TMPU PEIIeHUH NpoOJieM, CBSI3aHHBIX C palUOHAIbHBIM
OPUPOJIONIONB30BaHUEM  (COONIOJIEHUE  MpaBWJI  TOBEAEHUS B MPUPOJE,
HApaBJICHHBIX HA COXPAHEHHE pABHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
KOCHUCTEM, OHOChepHI);



aKTUBHOE  HENpUATHE  JEHUCTBUM, NPHUHOCAIIMUX BpEN  OKpY Karoulei
OPUPOAHON Cpefie, YMEHHE MPOTHO3UPOBATh HEOIAroNpUATHBIE HKOJIOTUYECKHE
NOCJIE/ICTBYSI NIPEANPUHUMAEMBIX JEHCTBUN U MPEAOTBPAILATH UX;

HJIMYKME PA3BUTOTIO IKOJIOTUYECKOIO MBIIUIEHUS, DKOJIOTHYECKONW KYJIbTYpBI,
ombITa NEeATENbHOCTU JKOJIOTMYECKOU HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSA HMMH B ITO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM
NPaKTUKE, TOTOBHOCTH K y4acTHIO B MPAKTHYECKOW NEATEIbHOCTU HKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HayKW U OOLIECTBEHHOM NPAKTHKH, OCHOBAHHOIO Ha AUAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpLIECHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KyJIbTYpbl Kak CpEACTBa
B3aUMOJICHCTBUSI MEX]Y JIIOAbMHU U TIO3HAHUS MUPA;

NOHMMaHue crneunpukd OWOJIOTMM Kak HAayKH, OCO3HaHUs €€ poju B
(GOpPMUPOBAHMU PALMOHAIBHOTO HAyYHOTO MBIIUIEHUS, CO3JAaHUM LIETOCTHOTO
NpeacTaBlieHus 00 OKpY’KalllleM MHUpPE Kak O €AMHCTBE MPUPObI, YEJOBEKa U
oO1iecTBa, B TIO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEM W pelmeHuH MnpolsemM
COXPAHEHHUSI IPUPOJHOTO PAaBHOBECHS;

yOEeKIEHHOCTh B 3HAYUMOCTH OMOJOTMHM JJIsI COBPEMEHHOW LMBUIU3ALMH:
oOecrieueHrss HOBOTO YPOBHSA pAa3BUTHS MEIULMHBL, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pemIaTb  pPeCcypcHble  MPOOJIEMBbl  Pa3BUTHS
YEII0BEUECTBA, MOUCKA MyTEH BBIXOJIa M3 TI00ATBHBIX SKOJOTUIECKUX MPOOIeM U
obOecrieueHuss  mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIB30BaHUI0 TMPHUPOJHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKHX 3HAHUW B LENISAX
NOBBIIIEHUA  OOWIEHl  KyJbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIIMOHAIBHOM TPaMOTHOCTH OOydaromuxcs, GopMupyeMmoi
IpH U3yYEHUH OMOJIOTHU;

NOHMMAaHUE CYIIIHOCTH METONOB IIO3HAHHWSA, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydYaeMble 3HAHUS IS aHalu3a u
OOBSICHEHUSI SBJICHUI OKPY’KAIOIIEr0o MUpa M MPOUCXOASIIUX B HEM HM3MEHEHHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB H
UMEIOINXCS JaHHBIX C LEJbI0 NMOJIYUYEHHUS 10CTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCHOJIb30BaTh OHMOJOTMYECKHE 3HAHUS IS
pelieHus npo0ieM B peajbHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LEHHOCTH HAYYHOM [JEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIATH
NPOEKTHYIO U UCCIEA0BATENBCKYIO IESITENIbHOCTh HHANBUAYAIBHO U B IPYIIIE;



TOTOBHOCTb U  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW MO OHOJOTUH B
COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS Y4eOHOro mpeaMera «buomorws»
BKJIFOYAIOT: 3HAuUMMbIe Ui (OPMHUPOBAHHUS MUPOBO33PEHUS OOyUaIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIeHAayYHbIC TMOHATHS, OTPa)Karollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpPa H CHENU(HUKY METOJ0B IO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJICHUE, MPOIIECC,
CUCTeMa, HAy4YHbIM (DaKT, MPHHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHle,  HAOJNIOZEHHE,  W3MEPEHHE,  HKCIEPUMEHT U  JAPYTux),
YHUBEpCaJIbHbIE y4eOHBIe JelcTBHS (MMO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,
PEryJIATUBHBIE), obecreyrBaronme (dhopMupoBaHue (bYyHKIIMOHATBHOM
rPaMOTHOCTH M  COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluxcs, CIOCOOHOCTh
00y4Jaromuxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIIMIUTUHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUSI M  YHUBEpCaJbHble yueOHbIC JCHCTBUS B
ITO3HABATENBHON U COLMAIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yJbTaThl OCBOEHHUS MPOTpaMMbl CpPEIHEro O0O0IIero
00pa30BaHus TOJAKHBI OTPAXKATH:

OBaaaenne YHHBePCAJIbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
AefiCTBUAMMU:

1) 6a3oBble JJOorHYecKue J1elCTBUA:

CaMOCTOSTENbHO  (OPMYJIUPOBATH M  aKTyalu3upoBaTh  MpoOJIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPHU OCBOCHUM 3HAHUM TIPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmuza, cuHTE3a, CpaBHEHUS, KiacCU(pUKalU, 0000IIEHHS), pACKPBIBATh CMBICT
OMOJIOTMUECKUX TIOHITUH (BBIICISITh MX XapaKTepHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3M C APYTUMU TOHATHIMH);

OTpeAensATh IeNu JAeATCIbHOCTH, 3aJlaBas IMapaMeTphbl U KPUTEPUU UX
TOCTW)KEHUSI, COOTHOCHUTD PE3YJIbTATHI IEITSIIBHOCTH C TIOCTABJIICHHBIMU LIEIISIMU;

WCIOJIb30BaTh OMOJIOTUYECKUE MOHATHS ISl OOBSICHEHHUS (DAKTOB W SBJICHHM
YKUBOU IIPUPOJBI;

CTPOWTHh JIOTUYECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JI€IyKTUBHBIE, IIO
AQHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMBbIX
SABJICHUAX, (GOPMYJIHPOBATH BHIBObI M 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IETbHBIE cpencTBa JUTST MPEACTaBIICHUS
CYIIECTBEHHBIX CBSI3¢ M OTHOIICHWA B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEUYUM  Pa3HOTO  POJA,  BBIIBJICHHBIX B Pa3IMYHBIX
UHGOPMAIMOHHBIX UCTOYHHUKAX;

pa3pabaTeiBaTh IUIAaH pelIeHUS TPOoOJIeMbl C Y4ETOM aHaIW3a UMEHOIIUXCS
MaTepUaIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JESTEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN €SI TEIbHOCTH;

KOODAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pPEaJbHOTIO,
BUPTYIHLHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH KU3HEHHBIX MPOoOJieM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHAE I€HCTBUA:

BJIaJIETh HABBIKAMH Y4€OHO-UCCIIEI0BATENIbCKON U MPOEKTHOU JEeATEeIbHOCTH,
HaBBIKAMU  pa3pelieHuss npoOjeM, CIIOCOOHOCThIO M TOTOBHOCTRIO K
CaMOCTOSITETLHOMY TMOWCKY METOJOB PEUICHUS MPAKTUUECKUX 3aJ]1a4, MPUMEHECHHUIO
Pa3IMYHBIX METOJO0B MO3HAHUS;

UCMOJIb30BaTh Pa3IUYHBIE BHJIBI JIEATEIIBHOCTH [0 TIOJIYYEHHIO HOBOTO
3HAHUSA, €ro MHTEpPHpeTaluy, NPeoOpPa3oBaHUI0 U TNPHUMEHEHHIO B Y4eOHBIX
CUTyallUAX, B TOM YHCJIE IPHU CO3AaHUH YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUIT MBIIUICHUS, BJIaJIETh HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMH TIOHITUSIMHA U METOIaMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHbIE 3a7aul B 0Opa3oBaTENbHOM
JeSATeTbHOCTU U KU3HEHHBIX CUTYAIUAX;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIC CBS3M U aKTyaJIM3UpOBaATh 3azavy,
BBIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOJIWTh apryMEHThl IJid [10Ka3aTelbCTBA
CBOUX yTBEPKICHHI, 3a]]aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TIOJIYUCHHbIE B XOJ€ pEIIeHHUs 3aJaud Pe3yJbTarhl,
KPUTUYECKU OLIEHWBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISITh IIeJICHANIPABICHHBIA TMOUCK IEpeHOca CPEICTB U CIOCOOOB
NEeUCTBUS B MPO(ECCHOHAIBHYIO CPENy;

yMETb MEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO M MPaKTUYECKYI0 00JacTu
KU3HEIEATEITbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJEH, MpeJiaraTb OpPUTHHAIbHBIC MOJIXOAbl M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33J]a4H, JOIYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmanue:

OPHUEHTUPOBATHCS B PANTUYHBIX UCTOYHHUKAX MHGOpPMAIMH (TEKCTE y4eOHOTO
nocoOus, Hay4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIOBapsSX W
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B MHTepHETE), aHAIM3UPOBAThH



uHGOPMAIIMIO Pa3TUYHBIX BUIOB U (HOPM MPEICTaBICHUS, KPUTUIECKU OICHUBATh
e€ JJOCTOBEPHOCTh M HENIPOTUBOPEUUBOCTE;

dbopMyIupOBaTh 3alpPOChl U NMPUMEHATh PA3IUYHBIE METOIbI MPU TOWCKE U
oTOOpe Omosornyecko MHGOpMAIUU, HEOOXOAUMOM IS BHITOJTHEHHUS Y4eOHBIX
3a/1ay;

npuoOperaTh ONbIT HKCHOJIb30BaHUS HMHPOPMAIUOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI, COBEPILIEHCTBOBATh KyJbTYPy aKTHMBHOTO HCIIOJIb30BaHUS Pa3IMYHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BHIOMpaTh  ONTUMAJIbHYIO  (QopMy  TpEACTaBICHHUS
ouonoruuecko nHpopmarmu (cxempl, rpaduKu, JUarpaMMbl, TaOJIHILbI, PUCYHKU
" Ipyroe);

UCTOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa mnpu padoTe C
Oouonornueckol UMHPOpManMed: MPUMEHITh XUMHUYECKHE, (U3MYECKue u
MaTeMaTU4ecKue 3HaKW U CHUMBOJBI, (GopMmyibl, abOpeBHaTypy, HOMEHKIATYpY,
UCMOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHUE  CPEACTBA
HAarJIsIHOCTH;

BJIaJIeTh ~ HABbIKAMU  paclo3HaBaHUS W 3alIUThl  MH(pOpMAaluH,
UHPOPMAIMOHHON O€30MACHOCTH JTUYHOCTH.

OByajleHUe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMHY J1e€HCTBUSIMU:

1) oOmenmue:

OCYIIIECTBIISITh KOMMYHHKAIIMK BO BCeX cepax >KU3HH, aKTUBHO y4acCTBOBATH
B JMAJIOTe WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXXIaeMOW TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHUS OTHOCHUTEIBHO BBINOJHEHUS IMpeiaraeMou
3a/layd, yYUTHIBaTh MHTEPECHl U COTIACOBAHHOCTh MO3UIUN JIPYTUX YYACTHUKOB
JIMAJIoTa Uin JUCKYCCHUH);

pacro3HaBaTh HeBepOalbHbIE CpelcTBa OOIIEHUSA, NOHUMAaTh 3HAYECHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYAaIHid,
yMETb CMSITYaTh KOH(MIUKTH U BECTH MIEPETOBOPHI;

BIIQJIETh PA3IUYHBIMHU CIIOCOOAMU OOIICHHUS M B3aWMOJICHCTBUS, TMOHUMATH
HaAMEpEeHUs APYTUX JIOJEeH, NPOSIBIATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOppEKTHOU Gopme (opMyIHUpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasI 1eITeJIbHOCTD:

NOHUMAaTh M HUCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUIAYAIHHOM
paboTHI IPU PeLICeHUH OMOJIOTUYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBLIX (OPM B3aUMOJEHCTBUS NPU PELICHUU Y4eOHOM 3a1a4u;

BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUN C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaKI0TO YJIeHA KOJICKTUBA;



IPUHUMATh  LEIM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAVWHUPOBATh JCHUCTBUSA MO €€ JOCTHKEHHUIO: COCTABJIATH IUIAH JCUCTBUU,
pacmpenensiTh poyii ¢ y4€TOM MHEHUW YYaCTHHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKJOr0 Y4YaCTHHKAa KOMaHIbl B
001Ul pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeyiaratb HOBBIE IPOEKThI, OLEHUBATh MWJEH C TMO3ULUUMUM HOBU3HBI,
OPUTHHAJIbHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBIISITh MO3UTHUBHOE CTPATETUYECKOE TOBEICHHE B Pa3IUYHBIX
CUTYalUAX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIUATUBHBIM.

OBiaieHHe YHUBEPCAJIbHBIMHU PeryasiTUBHBIMHU JACHCTBUAMMU:

1) camoopranmsanms:

UCIOJIb30BaTh OWOJIOTHMYECKHE 3HAHWS JJIS BBISIBICHUS TIPoOJIeM U UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIHAX;

BBHIOMpATh HA OCHOBE OWOJOTUYECKUX 3HAHWM IIeJIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHUCTBMSIX M IIOCTYIIKAX [0 OTHOLICHHWIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEILHO OCYILIECTBJISITh MO3HABATEIBHYIO JCSATEIbHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh U (POPMYJITUPOBATH COOCTBEHHBIC 3a7a4u B 00pa3oBaTeIbHOU
JNEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEILHO  COCTABJISITh IUJIaH PEIICHUs MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANIOYTCHHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYAaLVsIM;

pacuupsTh paMKu y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUM;

JenaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IMHUPOKOW SPYIAUIMH B
pa3HbIX 00JIACTSIX 3HAHWH, IOCTOSHHO TIOBBINIATH CBOW OOpa30BATENBHBIA U
KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHUBBI B JI€SITEIHHOCTb,
OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB LENSAM;

BIIaJIeTh  HABbIKAMU  TO3HABaTEIbHOW  pediekcuH  Kak  OCO3HAHUSA
COBEpILIAEMBIX JICUCTBUH U MBICIUTENbHBIX MPOLECCOB, HUX PpPE3YyIbTaTOB U
OCHOBAaHMi, UCHOJIb30BaTh MPUEMBI peQieKCUu AJisl OLEHKU CHUTyalluu, BblOOpa
BEPHOTO PELICHUS;

YMETh OLIEHMBATh PUCKHM M CBOEBPEMEHHO IIPUHUMATh PEHICHUS 10 MX
CHUKEHUIO;



NPUHUMAaTh MOTHBBI M apryMEHThl JAPYTMX I@PU aHAIU3€ pPe3yJbTaToB
NEeATENbHOCTH;

3) npuHATHE ce0A U APYTUX:

NpUHUMATh ce0s1, MOHUMAasi CBOM HEJIOCTAaTKH M JIOCTOMHCTBA;

IPUHMMaTh MOTHMBBI M apryMEHThl JAPYTMX IIPM aHAIU3€ pPe3yJbTaToB
NeSTEIbHOCTH;

IpU3HABATh CBOE MIPABO U NPABO APYIMX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU JIPYTOr0O YeIOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[Ipenmernbie pe3ynbTaThl ocBoeHHs nporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuueckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHMsI, YMEHUS U CHOCOOBI JEHCTBUM MO OCBOEHHUIO, MHTEpIIPETAlUU U
npeoOpa3oBaHUIO 3HAHUM, BHIbI NESTEIHHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHMUA U
NPUMEHEHUIO 3HAHUN B Pa3MYHBIX y4YEOHBIX CHUTyalUsAX, a TaKK€ B pealbHbIX
KU3HEHHBIX CHUTyalUsiX, CBSI3aHHbIX C Ouonorued. B mporpamme npeaMeTHbIe
pe3yabTaThl IPEICTaBICHBI MO ro/1aM 00yYeHHS.

[IpenmerHble pe3ysbTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c()OPMHUPOBAHHOCTh 3HAHUI O MECTE W POJU OMOJOTUU B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KAPTUHBI MHpPA U HAyYHOTO MHUPOBO33PEHMS, O BKJIAJE POCCUHCKUX U
3apyO0eXHBIX YUYEHBIX-OMOJOTOB B pa3BUTUE OHOJNOTUH, (YHKIMOHAIHHOMN
IrPaMOTHOCTHU Y€JI0BEKa JJIsl pelleHus] )KM3HEHHBIX 3a/1ay;

YMEHHE pacCKpbIBaTh COJEpKaHUE OUOJOTUYECKUX TEPMHHOB U MOHSATHUM:
’KU3Hb, KIJIETKa, OpraHu3M, MeTa0oiu3M (OOMEH BEIIeCTB U MpeBpalieHue
SHEpPruM), TOMeocTa3 (CaMOpEeryJisalys), yPOBHEBas OPraHU3ALUsl KHUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOyKIHs), HACIEACTBEHHOCTh, H3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3Jaratb OHOJOTWYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, ILEHTpajdbHasg J0rMa MOJEKyJIsipHOW Owuosioruu), 3axoHbl (I
Mengens, T. Moprana, H. 1. BaBwioBa) u y4yeHus (0 HEHTpax MHOTooOpasus u
NPOUCXOXKIEHUST KyJIbTypHbIX pactenuii H. M. BaBuioBa), onpenensTs IpaHUIlbI
UX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHUE BJaJIeTh METOJAaMU HAYYHOTrO MO3HAHMs B OMOJIOTMU: HAOMIOJEHHUE U
ONMCAHHUE KUBBIX CHUCTEM, MPOLIECCOB M SIBJICHWN, OpraHu3alys U MPOBEICHHE
OHMOJIOTUYECKOTO HKCIIEPUMEHTA, BBUIBIDKEHHE  THUIIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXJy HCCIENyEeMbIMU BEIUYUHAMH, OOBSICHEHHE TMOJYyUYEHHBIX



pe3yabTaTOB, HUCIOJIb30BAHHBIX HAYYHBIX MOHSITUN, TEOPUA W 3aKOHOB, YMEHHE
JienaTh BBIBOJIBI HA OCHOBAHUU TTOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICISITh CYIIECCTBEHHBIC NMPU3HAKA BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJIHOKIETOYHBIX W MHOTOKIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTH
npoIecCOB: OOMEHa BEIECTB M MpEBpalleHUs] YHEPTUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO ¥ DHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Melo3a,
OTUTOJJOTBOPEHUS, PA3MHOXKCHHSA, WHIUBUAYATbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTh IMOJy4YEHHbIE 3HAHUS Il OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIICHUU, JJI NPUHATHA NPAKTUUECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C Lenblo olecnedeHus 0€30MaCHOCTU CBOET0 3J0pPOBbS M 30POBbS
OKPYKaIOIIUX JIFOACH, COOMI0ICHNs HOPM TPaMOTHOTO TIOBECHUS B OKpY Karomen
NPUPOJIHON cpene, TMOHUMaHHE HEOOXOJUMOCTH HCIIOJIB30BAHUS JIOCTHIKCHHM
COBpPEMEHHO Oounosoruu u OMOTEXHOIOTUN TSt palMOHAILHOTO
IPUPOJIONIOTB30BAHUS;

yMEHHE pelIaTh »JJIEMEHTApHblE TEeHETUYEeCKHE 3aJadyd Ha MOHO- U
TUTHOPHUIHOE CKpEIIMBaHWEe, CIICTUICHHOE HACIEIOBAHNE, COCTABISTh CXEMBI
MOHOTHOPHUHOTO CKpPEIIMBAHMS ISl TpeIcKa3aHusl HACJIEJIOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBINOJHATh J1a0OpAaTOpHBIE M MpaKTHUYECKHe padoThl, COOJIOAATH
npaBuiia rpu padbote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHUE KPUTHUYECKH OIICHMBAaTh M HWHTEPNPETUPOBATH HHGPOPMAIUIO
OMOJOTUYECKOTO  COJACpIKAHMsI, BKIIOUYAIONIYIO0 TICEBAOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MAaccoBOU MHGOpPMAIMU, HAYYHO-MOMYJISIPHBIC
Marepuayibl), STUYECKHUE AaCHeKThl COBPEMEHHBIX HCCIEAOBAaHUI B OHOJOTHH,
MeAUIHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE ¥ YCTHBIE COOOIICHUS,
0000111ass OMOJIOTUYECKYI0 MHPOPMAIUI0 U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHITUIHBIN anmapaTr OHOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHsS yueOHOTo mpenmera «buonorus» ¢ 11
Kacce OJKHBI OTPAXKATH:

c(OpPMHUPOBAHHOCTh 3HAHUI O MECTE W POJIU OMOJIOTUU B CUCTEME HAYUYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KApTUHBI MHUpPA U HAyYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCHUUCKUX U
3apyOeXKHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (DYHKIIMOHATBHOM
TPaMOTHOCTH Y€JIOBEKa JJIsl PEIIeHMs )KM3HEHHBIX 3a/1a4;

yMEHHE PACKPHIBaTh COJEpXKaHWE OWOJOTHUYECKUX TEPMUHOB W TOHATHH:
BUJI, TOMYJISIIUS, TeHO(MOH, ABOIIOLNUSA, JIBIKYIIUE CUIIbI ((aKTOPbI) IBOIIOLNUH,
PUCIIOCOOJIEHHOCTh OPraHM3MOB, BUA000pa30BaHUE, IKOJIOTHUYECKHE (HAKTOPHI,



DKOCHUCTEMa,  MPOAYIEHTHl, KOHCYMEHTBI,  PEIyIEeHThl, IeNd  IUTAHUSA,
IKOJIOTHYECKasl MUpaMujia, OUoreoreHos3, onocdepa;

yMEHHE Wu3/araTb OHWOJOTUYECKUE Teopuu (dBOJIIOLUMOHHAs Teopus Y.
JlapBrHA, CHHTETHYECKas TEOpHUS HBOJIOIMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxonacrea K. M. baspa, uepegoBaHusi T1aBHBIX HamlpaBJICHUH U
nyTtei sBosronuu A. H. CesepuioBa, yuenusi o ouocepe B. U. Bepnaackoro),
ONPENENATh IPAHULBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJaJIeTh METOJaMU HAYYHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHUE U
OTIMCAHUE UBBIX CHUCTEM, TPOILIECCOB W SIBJICHWI, OpraHW3als U TPOBEICHUE
OHMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIBUKEHHE  TUIOTE3bl,  BBISIBIICHUE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMH BEJIIMYUHAMH, OOBSICHEHHE IMOJIYUYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSATHUN, TCOPHA W 3aKOHOB, YMEHHE
JienaTh BBIBOJBI HA OCHOBAHUHU TTOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUSI OUOJIOTUYECKUX
O0OBEKTOB: BHUJOB, MOMYJSIUN, MPOIYUEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreolIeHO30B U HKOCUCTEM, OCOOEHHOCTM MPOLIECCOB: HACIEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOJIECHHOCTH
OpraHu3MoOB, JCHCTBHA 3KOJIOTHUECKHUX (HAKTOPOB HA OpraHU3MBbl, IEepeHoca
BEIIECTB W TIOTOKAa DHEPTUM B DKOCHUCTEMAax, AaHTPOIOTEHHBIX W3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXHUMHYECKHX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh IMOJy4YEHHBIE 3HAHUS ISl OOBSICHEHUS OHOJIOTUYECKUX
MPOLIECCOB UM SIBJICHUM, JJIs NMPHUHIATHS NPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C Lenblo olecnedyeHus: O0€30MacHOCTH CBOETO 310pOBbS M 30POBbS
OKpPY’KaIOLUX JII0/IeH, COOMI0IEHUs] HOPM TPaMOTHOTO MIOBEICHUSI B OKpY Karollen
OPUPOJIHON Cpele, MOHUMaHUE HEOOXOJUMOCTH HCIOJIb30BaHUS JIOCTHUKEHHM
COBPEMEHHOM OMOJIOTHH JIJIs PallMOHAIBHOTO MPUPOIOTNOIb30BaAHUS;

yMEHHE pellaTh 3JeMEHTapHble OUOJIOTMUECKHUE 3a/lay, COCTAaBISTh CXEMbI
NEpPEeHOCca BEIIECTB U DPHEPTUH B IKOCUCTeMax (1IN MUTaHUs);

YMEHHE BBINOJHATh J1a0OpAaTOpHBIE M MpaKTHUYECKHe padoThl, COOJIOAATH
npaBuia rpu padbote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBAaTh M HWHTEPNPETUPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO0  COJIEpKAHUS, BKJIIOYAIONIYIO I[ICEBJOHAYYHBIE 3HAHHUA U3
pPa3IMYHBIX UCTOYHUKOB (CpeACTBAa MaccoBOil MHGOpPMAIMK, HAYYHO-MOMYJISIPHBIC
MaTepuaibl),  paccMarpuBarth  IJ00aNbHBIE  DKOJIOTHYECKHE  MPOOIIEeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOUIEHMUS,
000011128 OMOJIOTUYECKYI0O MHPOPMAIUIO0 U3 HECKOJbKUX HCTOYHHKOB, TPAaMOTHO
UCIIOJIB30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4yecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ieioB H TeM nudpoBbIe
Ne ni/m P Kontpoabnbie | IlpakTnuyeckue (mndp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
b K
1 buoiorus kak Hayka 2 0.5 uoamorexa O
https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMEBI U UX OpPTaHU3aIUs 1 bubmorexa LIOK
P a https://m.edsoo.ru/7f41¢c292
3 XUMHUECKHUH COCTaB U CTPOCHUE KIIETKHU 8 1 bubmorexa LHOK
p https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
4 XK
HSHCACATEILHOCTD KICTKH 6 https://m.edsoo.ru/7f41¢292
Pa3sMHOX€eHME U MHIUBUyAJIbHOE Pa3BUTHE bubnuorexa [IOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTH 1 H3MEHUHBOCTH g 15 bubauoreka [JOK
OpTaHU3MOB ' https://m.edsoo.ru/7f41¢292
. Ceneknus opranu3zMoB. OCHOBBI 3 bubnuorexa LIOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMs 1 bubmorexa LOK
p P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIIACC

Kosmm4yecTBO 4acoB DJIeKTPOHHbBIE
HauMmeHnoBaHHe pa3aeoB H TEM nudposbIe
Ne ni/m P KourTpoabsnsbie | IlpakTHuyeckue (uipp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchbl
1 DBOJIIOIMOHHAA OMOIOT U 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
) Bo3nukHOBeHNE 1 pa3BUTHE KU3HU Ha 9 0.5 bubnuoreka [IOK
3emMie ’ https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKPY>Karolias cpeaa 5 1 bubmorexa OK
p Py B pea https://m.edsoo.ru/7f41cc74
bub6mnoreka [JOK
4 Coo01iecTBa ¥ 3KOJIOTHYECKUE CUCTEMBI 9 hitps://m.edsoo.ru/7f41cc74
bu6mmoreka [{TOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




NOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne Hara nudpoBbie
Tema ypoka KonTtpoabusbie | IlpakTHuyeckne
n/n Bcero H3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metopl TO3HAHUS KUBON TPUPO/IBL.
[Tpaktraeckas padora Ne 1
2 «Vcnonp30BaHuE pa3IMYHbIX 1 0.5 bubmmorexa [JOK
P ’ https://m.eds00.ru/863e6122
METOJIOB MPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOB)
3 buonornueckue cucTeMbl, IPOLECCHI | bu6morexa [JOK
U UX U3y4YeHHE https://m.edsoo.ru/863e6564
4 XUMUYECKUM cocTaB KiIeTku. Bona u 1 bub6mmoreka [JOK
MUHEpaNbHbIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CITH. -OCTaB H CTPOCHHE HEIKOB https://m.edsoo.ru/863e6b72
depMeHTH — OHMOJIOTHUYECKHE
Katanusatopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bubnmuoreka IJOK
KaTAJINTUYECKON aKTUBHOCTHU ' https://m.edsoo.1u/863e6b72
(dhepMeHTOB (Ha MpUMEpPE aMuIa3bl
WJTK KaTajaasbl)»
bu6mmoreka [JOK
7 b% I 1
HICBOABL B! https://m .eds0o.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [IOK

H . ATO
8 YIICHHOBBIC KHCIIOTH! https://m.edsoo.ru/863e6d5¢c
9 Hcropus 1 MeToabl U3y4eHUs bubnuorexa [IOK
kieTku. Kiierounas teopus https://m.edsoo.ru/863e6e88
10 Krerka kak nenoctHas xKuBas
cucrema
CrpoeHue 3yKapuOoTHYECKOMN KJIETKH.
JlaGopatopnas pabora Ne 2
«M3yueHue cTpoeHus KIETOK bubmuotexa LIOK
11 pacTeHui, >KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil oJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax 1 ux
OMHUCAaHUE
bu6mmoreka [JOK
12
OOMeH BemecTs uTH METa00 MM https://m.edsoo.ru/863e766¢
bubauoreka [IOK
13 dorocunTes. XeMOCHHTES https://m.edsoo.ru/863e7c¢98
bubmuoreka [IOK
14 C) it 00
HEPreTHHCCKIH OOMCH https://m.edsoo.ru/863¢e7aae
JKv3HEHHBIN UK KJIeTKU. Jlenenue
KkieTku. Muto3. JIaboparopHas
bubnuorexa [IOK
15 paborta Ne 3 «HaGmronenue Mmutosa B 0.5 nommoteka Il
https://m.edsoo.ru/863¢e7dc4
KJIETKaX KOHYMKa KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
Bbuocunres Oenka. Peakius bubauoreka [IOK
16
MaTPUYHOIO CUHTE3A https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpanc — OuocunTe3 Oenka
AL HOCHHT . https://m.edsoo.ru/863e796e
18 Hexknerounbie popMbl )KU3HH — bubmmoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso00.ru/863e7540

bubmuoreka [IOK

19 @opMBI pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bbubauoreka [IOK
20 Meios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE TTOJIOBBIX
KJ1eToK. OmIogoTBOpEHHUE.
21 JlaGoparopnas pabora Ne 4 0.5 bubnuorexa [IOK
«M3ydeHne cTpoeHH TOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpoOTpenaparax»
2 NunuBuyanbHOE pa3BUTHE bub6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/863e¢8436
7 I'enernka — Hayka o bubmuoteka LIOK
HAacCJICACTBEHHOCTHU U N3MEHUYUBOCTH https://m.edsoo0.ru/863e8612
3aKOHOMEPHOCTHU HACIIEIOBAaHUS
24 npu3HaKoB. MoHOTHOpUIHOE bubmmorexa [JOK
https://m.eds00.ru/863¢8878
CKpEeIIMBaHHE
UTHOPHJIHOE CKpEIMBaHUE. 3aKOH
25 fILeSaBI/IIZ)I/If\L/IOFO HaiJIL:IIOBaHI/ISI bubmorexa OK
https://m.edsoo0.ru/863e89a4
MPU3HAKOB
CuenieHHoe HacleI0BaHUE
npusHakoB. JlabopaTopHas padota
2% No 5 «M3yuenune pe3ynpTaToB 0.5 bubnuorexa [IOK
MOHOTUOPUTHOTO U TUTUOPHUIHOTO https://m.edsoo0.ru/863e8¢60
CKpEIIMBaHUsl y Ip030(HIIbl Ha
TOTOBBIX MUKpOIIpEnapaTax»
27 I'enetuka nona. HacinenoBanue bubauoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, CHCTIJICHHBIX C ITIOJIOM

https://m.edso00.1ru/863e8c60

M3menuuBocTh. HeHacnencTseHHasa
M3MEHYHBOCTh. JIabopaTopHas

)3 pabota Ne 6. U3zyuenue | 0.5 bubmuoreka [IOK
MO (UKAITMOHHOW N3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BAPUALIMOHHOTO psifia U
BapUaLlMOHHOW KPUBOM»
HacnencrBeHHast U3MEHUHBOCTb.
29 JlabopaTopHas pabora Ne 7. | 0.5 bubnuorexa [IOK
«AHaAIN3 MyTalKi y 1po30QpHIIbl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
30 I'enernka yenoseka 1 Bubmorexa LIOK
https://m.edsoo.ru/863e8d78
PesepBHblIii ypok. O6001eH e 1O
31 Teme «HacnencTtBeHHOCTD U 1
M3MEHUYHUBOCTbh OPTaHU3MOBY»
bubauoreka [IOK
32 Cenexuus kax Hayka n mpowece I https://m.edsoo.ru/863e¢9214
13 MeToapl M TOCTHIKEHHUS CEJIEKITNHT 1 bu6mmoreka [JOK
pacTeHU U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHomorust kak oTpacib i bubnuorexa [IOK
IIPOU3BOJCTBA https://m.edso00.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne ara uudpossbie
Tema ypoka Kountpoabnsbie | IlpakTnyeckue A op
n/n Bcero U3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
N bubmmoreka [JOK
1 DBOJNIOLHUS U METO/IbI €€ U3yUEeHUs 1
https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS NpEICTaBICHUM 1 bubmuoteka LIOK
00 DBOJIIOLUA https://m.edso0o.1u/863e¢9570
bubauoreka [IOK
3 Mukpo3Bostonus 1
P H https://m.edsoo.ru/863e9cle
[omynsius kak seMeHTapHas
€MHUIIA BUJIA U YBOJIOLIUH.
4 JlaGopatopnas padora Ne 1 1 0.5 bubamorexa LOK
patoprai p B ' https://m.eds00.ru/863¢99¢6
«CpaBHEHUE BHJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHUIO»
5 JIBMKyIHe CUITBI (2JIEMEHTapHBIE 1 bub6mmoreka [JOK
(haKTOPBI) IBOJOIUHU https://m.edsoo.ru/863e¢9da4
bubmnoreka [IOK
6 E ii 0TO 1
CTECTBEHHIH OTOOp 1 €ro GopMEI https://m.edsoo.ru/863e9ed0
Pe3ynbTarsl 3BOMIOLIMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3zoBanue. JlaboparopHas | 0.5 bu6morexa [JOK
paborta Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpTaHu3Ma U eé
OTHOCHUTEJIHHOTO XapaKTepay
g Hanpasnenus u nytu | bubmuotexa LIOK

MaKpO3BOJIOLINH

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpatumocTts 3BoOsMIOIINN

Ucropus xu3Hu Ha 3eMIie U METOIbI

10 .
e€ U3y4eHus
1 I'unoressl TPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PazBuTue xu3HM Ha 3eMJie IO HpaM U bubmoreka [JOK
12
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBI€ 3TaIbl 3BOJIOLUN
PaCTUTENIBHOTO U )KUBOTHOT'O MUPA.
[TpakTuueckas padota Ne 1 bubnuorexa [IOK
13 0.5
«3yueHne ncKonaemMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl M KUBOTHBIX B
KOJUIEKIUSX)
14 CoBpemeHHas cucrteMa bubnuorexa [IOK
OPraHUYECKOI0 MUpa https://m.edsoo.ru/863ea48e
15 DBOJIONHS YeJIOBeKa (aHTPOTIOTECHE3) butmmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JBmwxynme cuisl (hakTopbl) bubnuorexa [IOK
aHTpOIIOreHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIUH IBOJIIOIIUU
17 YyeJoBeKa
Yenoseueckue pacel U IPUPOIHBIC bubnuorexa [IOK
18 aJiarTaluy 4eJ0BeKa https://m.edsoo.ru/863eaeca2
PesepBHblii ypok. O6001eHnE 110
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOTHSI KaK HayKa
21 Cpenbl 0OUTaHUS U YKOJIOTHUECKHE bubnuorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopbl

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

AbGuoTtuyeckue GaKkTOPHI.
JlabopaTopnas pabota Ne 3.
«Mopdonoruueckre 0coOeHHOCTH

22 ACTEHUU U3 pa3HbIX MECT 0.5 bubmmorera [IOK
p p ) https://m.edsoo.ru/863eb10e
obutanus». JJaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa
bubauoreka [IOK
23 buotuueckue gaxTopsl
¢ p https://m.edsoo.ru/863eb348
DKOJIOTUUECKUE XapaKTePUCTUKH
nonyssiiuu. [IpakTudeckas pabora
24 Ne 2 «IToxcyéT mIOTHOCTHU 0.5
MOMYJISIIIUN Pa3HbIX BUJIOB
pacTeHui»
25 CoobmiecTBa OpraHu3MoOB — bubnuorexa [IOK
OHOLICHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHUE CUCTEMBI bub6mmoreka [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE NTOKA3aTEHN IKOCUCTEMBIL.
27 DKOJIOTUYECKHUE TTHPAMUIBI bubmmorexa OK
5 p sIPL https://m.edsoo.ru/863eb5fa
CaoiicTBa sxocucteM. Cykiieccus
28 IIpupoaHbIE DKOCUCTEMBI
29 AHTPOIIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHas bubnuoreka [IOK
3KOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEpPHOCTHU CYLIECTBOBAHUS bubmuorexa [JOK

orocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emian 1
3 CocymiecTBOBaHHE TPUPOJIBI U { bubnuorexa [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
Pezepublii ypok. O6001IEHIE TEMBI
34 «Coo011ecTBa 1 3KOJIOTHYECKHUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 14 )5

[TPOI'PAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

IIpoBepsiemble nmpeAMeTHbIE pPe3yJibTAThl OCBOEHHSI OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHusA

CdhopMHupoBaHHOCTh 3HAHUH O MECTE W POJH OUOJOTHH B CHCTEME
HayYHOTO 3HAHUSI €CTECTBCHHBIX HAYK, B (JOPMHUPOBAHIH COBPEMEHHON
€CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHS; O
BKJIAJIE POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE
Oouonoruu; (GpyHKIIMOHAIBEHON TPAaMOTHOCTH Ye€JIOBEKa ISl PEIICHUs

KM3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJAEpKAHHE OHOJOTUYECKUX TEPMUHOB U
MOHSATUH: KU3Hb, KJIETKA, OPraHnu3M; MeTa0oIu3M (OOMEH BEIIECTB U
IIPEBpALICHUE D3HEPrUHM), TOMEOCTa3 (CaMOperyislus), ypOBHEBas
opraHu3anus XKUBbIX CHCTEM, CAaMOBOCIPOU3BEJCHUE (PEMPOIYKIIHS),

HACJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U PAa3BUTUC

YMenne uznaratb OMOJIOTHUYECKHE TeOpUuH (KJIETOYHAsI, XPOMOCOMHAs,
MyTanunonHas), 3akoHsl (I'. Mennens, T. Moprana, H.. BaBunoga) u
ydeHus (0 LEHTpaX MHOTo00pa3us U MPOUCXOKACHUS KYJIbTYPHBIX
pacrenniit H.U. BaBuiosa), onpenensaTs rpaHUIIBl HX MPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIaeTh METOJaMH HAy4YHOro II03HAHHUS B OHOJIOTHH
(HabmrofieHUE M OMHMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUI;
OpraHm3ais W TMPOBEJACHHE OHOJIOTHYECKOTO0  JKCIIEPUMEHTA,
BBIIBUKCHUE  THIOTE3bl;  BBIABICHHWE  3aBHCHMOCTH  MEXKIY
HCCIICIyEMBbIMH BEITMIMHAMH, OOBSICHCHHE TTOTYYEHHBIX Pe3yIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSTHH, TCOPUH M 3aKOHOB;, yMEHHUE

ACIaTh BBIBOABI HA OCHOBAHWH IOJTYYCHHBIX pe?)YJ'[BTaTOB)

10 KJIACC

Koa
NMpoBepsieMoro
pe3yJabTara

1

2

3

4

5

VMmenue BBIICIATE CYHICCTBCHHBIC IIPU3HAKKW BHPYCOB, KIICTOK
MIpoOKapuoT MW DOYKApUOT, OJHOKIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpraHHu3MOB; 0COOEHHOCTH poneccoB obMeHa BCIICCTB u
IMpeBpaliCHUuA SHCPrun B KIICTKE, (1)OTOCI/IHTC3a, IIJ1aCTUYCCKOI0 H
OQHCPIreTUYCCKOIro O6M€Ha, XCMOCHHTEC34a, MHTO34, Meﬁosa,
OIJIOAOTBOPCHUA, PAa3SMHOXCHMU, HHAWBUAYAJIbHOTO Pa3sBUTHUA

opranu3Ma (OHTOT€HE3)




YMeHne T[pUMEHSTh MOJNy4YeHHBbIE 3HAHHUS Ui OOBSCHEHHS
OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, /Ul MPUHATUS MPAKTUYECKUX
pelIeHH B TOBCEJHEBHOM KHU3HU B LIEJSX o0ecreyeHus: 0€30MacHOCTH
CBOETO 3JI0POBbS U 3/I0POBbS OKPY>KAIOIIMX JIFOJIEH, COOIIOIEHUS HOPM
IrPaMOTHOTO  TIOBEJEHUS B  OKpYXaloUleW IPUPOAHOM  CpEIeE;
IIOHUMaHUe HE00XOAUMOCTH MCII0JIb30BaHHUS JNOCTUKEHUN
COBPEMEHHOH OHONOrMM H OWOTEXHOJOTHH JUIs pPalMOHAIBHOTO

MIPUPOAOII0JIb30BAHHUS

VYMmenue pemiaTth 3JCMCHTAPHBIC I'CHCTHUYCCKUC 3aJa4uM HAa MOHO- U
[[I/IFI/I6pPII[HOG CKpCIIUBAaHUC, CHCIUVICHHOC HACJICOAOBAHHEC, COCTABIIATDH
CXEMBbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIA npeacKa3aHus

HaCJICAOBAaHUA ITPHU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATH JaOOpaTOpHbIE U MpaKTUYECKHe paboThl,
coOmolaTh TMpaBwiia TpH pabore ¢ y4yeOHbIM W J1abOpPaTOPHBIM

o0opyIoBaHUEM

YMeHne KpUTHUECKHU OLEHUBATh U MHTEPIPETHUPOBATH MH(OPMALUIO
OMOJIOTMYECKOr0 COJIepKaHUs, BKIFOYAIOLIYIO [1CEBIOHAYYHbIE 3HAHUS
U3 Pa3IUuHbIX UCTOUHUKOB (CMMU, HayuHO-1IONyJIsIpHBIE MaTEpHUAIIbI);
ATUYECKHUE aCMEKThl COBPEMEHHBIX HCCIEIOBaHUNW B OHOJIOTHUH,

MCIUITHUHE, OHMOTEXHOJIOTUH

10

YMmeHue co3naBaTh COOCTBEHHBIE TUCbMEHHBIE M YCTHBIE COOOIIECHNUS,
00001mas 6MoJIOrHYecKy0 HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHHUKOB,

rpaMOTHO KCIIOb30BATh MOHATUHHBIN anmapat OMOJI0THI

11 KJJACC

Kon
NpoBepsieMOoro
pe3yJbTaTa

ITIpoBepsieMble peMeTHbIE Pe3YJabTATHI OCBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl CPeIHEr0 001Ero 00pa3oBaHus

ChopMuUpoBaHHOCTh 3HAHUW O MECTE M POJH OHOJOTUH B CHUCTEME
Hay4HOI'O 3HaHUSI ECTECTBEHHBIX HAyK, B GOPMUPOBAHUH COBPEMEHHON
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHUX M 3apyOeKHBbIX YUYEHBIX-OMOJOrOB B pa3BUTHE
Oouonoruu; (PyHKIIMOHAIBHON TPAaMOTHOCTHU Ye€JOBEKa [UIsl PelIeHUs

JKHN3HCHHBIX 3aJa4

YMeHue PAaCKpbIBATbL COJACPIKAHUC OMOJIOTHYECKHUX TCPMUHOB H

MMOHSTHI: BU, MOIYyJALUA, l"eHO(I)OHI[, 9BOJIIONUA, ABUXYHIUC CHUJIbI




(dakTopsi) SBOJIIOLINH, MPUCIIOCOOJICHHOCTh OpraHU3MOB,
BUJI000pa30oBaHuUeE, HKOJIOTUYECKUE (hakTopHl, JKOCHUCTEMA,
OPOAYLIEHTHl,  KOHCYMEHTBI,  PEAYIEHThl,  LeNH  [UTaHHUS,

JKOJIOTHYecKas mupamuia, ouoreoneHos, ouochepa

YMeHue usnaratb OMOJIOTHYecKre Teopuu (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETMYECKass TEOpUs  DSBOJIIOIMHM), 3aKOHBl U
3aKOHOMEpHOCTH (3apopieBoro cxonacta K.M. bapa, yepenoBanus
IJIaBHBIX HamnpasieHuil u nyred 3Bomounn A.H. Cesepuosa, yueHus o
ouochepe  B.M.  BepHaackoro), ompeneisTh ~ TpaHUIBI  HX

MPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BIAIETh METOJaMU HAy4YHOTO TIO3HAHUS B OHOJIOTHUH
(mabmrofeHUe W OMHMCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUI,
OpraHm3als W TPOBEJACHHEC OHOJOTHYECKOrO0  3KCIIEPUMEHTA,
BBIIBIOKCHUE  THIOTE3bl;  BBIABICHHWE  3aBHCHMOCTH  MEXKIY
MCCIICTyEMbIMH BEJTMYMHAMU, OOBSICHEHHE MOJYYEHHBIX Pe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH M 3aKOHOB;, yMEHHUE

ACJIaTh BbIBOABI HA OCHOBAHWH MMOJTYYCHHBIX pe3y.]IBTaTOB)

YMmenue BBIACIIATH CYHICCTBCHHLIC IMpHU3HAKU CTPOCHUA
OMOJIOTUYECKMX  OOBEKTOB: BHJOB, MOMYJSIIHHA, TPOIYIECHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHOTEOIIEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOIECCOB HACJICICTBEHHOM U3MEHYHBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BHA000pa30BaHUs, MPUCTIOCOOICHHOCTH
OpPTaHU3MOB, JCHCTBUS DKOJOTHYECKHX (AKTOPOB HA OPTraHU3MEI,
MEepPEeHOCa BEIIECTB M MOTOKA YHEPTHH B YKOCUCTEMAaX, aHTPOITOTEHHBIX
W3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYTrOBOPOTa BEIECTB U

OMOTeOXMMHUYECKHUX IIUKJIIOB B Onochepe

YMeHHe NpUMEHSATh MOJY4YEHHbIE 3HAHMS Ui OOBACHEHHS
OMOJIOTMYECKHUX NPOLIECCOB U SBIECHUH, ISl IPUHATHUS MIPAKTUYECKUX
pelIeHn B TOBCEIHEBHOM KU3HU B LIEJIAX oOecreueHus 6e30MacHOCTH
CBOETO 3/I0POBBSI M 3/I0POBbS OKPY’KAIOIINX JIIOJICH, COOTIOACHISI HOPM
IPaMOTHOTO IIOBEJEHUsS B OKPYXKAWOIIEW MPUPOJHOM  Cpene;
NOHUMAaHHUE HE00XOAUMOCTH UCIIOJIb30BaHUs JTOCTHXKEHUH

COBPEMEHHOM OMOJIOTHH JUTsl pAallMOHAIBHOTO IPUPOIOTIOIB30BaHUS

VMmenue pe€maTtbh 5JIEMEHTAPHBIC OHOJIOrHYECKHE 3aJa4u, COCTaBJIATH

CXCMHBI IIEPCHOCA BEHICCTB U DHCPI'U B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/IH)

VYMeHne BBIIOJHATH J1a0OpaTOpPHBIE U TPAKTHUYECKHE paboTHl,
coOmogath MpaBuia Hpu paboTe C y4yeOHbBIM M JIAOOPATOPHBIM

o0opynoBaHUEM




YMeHne KpUTUYECKU OLEHHUBATh U MHTEPIPETUPOBATH UH(OPMAILIUIO
OMOJIOTMYECKOr0 COJIEPKaHUs, BKIIOYAOLIYIO [1CEBIOHAYYHBIE 3HAHUS

U3 pa3IU4HbIX UCTOYHUKOB (CMMU, HayuyHO-OMYyJIIpHBIE MaTEpUaJbl);

? paccMaTpuBaTh ri1o0abHbIC IKOJIOTUYCCKHE poOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOLICHHIO K HUM COOCTBCHHYIO
MIO3HIIHIO
YMeHue co37aBaTh COOCTBEHHBIC MUChMEHHBIC M YCTHBIC COOOICHHUS,
10 0000111ast OMOIOTHYECKYI0 UH(DOPMAITNIO U3 HECKOJIBKIX HCTOYHUKOB,

rpaMOTHO UCIIOJIL30BATh MOHSITUHHBIN armapar OHOJIOTHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koa

IIpoBepsieMblii 3JIEMEHT COACPKAHM A

buonorus kak Hayka

1.1

buonorus — nayka o xuBoil mpupoxae. Ponp Ouonoruu B ¢GopMUpOBaHHUH

COBpPEMEHHOM Hay4HOM KapTUHbI Mupa. CrucTeMa OMONIOTHYeCKUX HayK

1.2

MeTtoansl MO3HAHHUS >KHUBOH IMpHUPOABI (Ha6J'IIOI[eHI/IC, OKCIICPUMCHT, OIIMCAHUC,
HU3MCPCHUC, KJIaCCI/I(I)I/IKaI_[I/IH, MOJCIUPOBAHUEC, CTATHCTUYCCKAAL 06pa60T1<a

JTAHHBIX )

JKuBnIe cucTEMEBI M UX opraHu3anus

2.1

XKusble cuctembl (OHOCHUCTEMBI) KakK IpeaMeT u3ydeHus Omonoruu. CBoicTBa

OouocucTeM U uX pazHoobOpaszue

2.2

YpoBHU oOpraHu3anuyd OMOCHUCTEM: MOJEKYJISPHO-T€HETHUUECKUH, KIETOYHBIH,

OpraHW3MEHHBIH, OMYJIAINOHHO-BUIOBOM, YKOCHCTEMHBIH, OMOCepHbIH

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKHU

3.1

XUMHUYECKHMHA COCTaB KICTKH. XHMHUYECKHE DJIEMEHTHI: MAaKpO3JIEMCHTHI,
MUKPOS3JICMCHTBI. Boga wu MUHCPAJIIbHBIC BCHICCTBA. qDYHKLII/II/I BOJbBI H

MHUHCPAJIIBHBIX BEIICCTB B KJIICTKE. Hoz[z[epmaHHe OCMOTHUYECKOro OajaHca

3.2

benku. CoctaB m cTpoeHHEe OCIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amMenumble W 3aMEHUMBIE aMHUHOKHCIOTBL. AMHMHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OETTKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAs CTPYKTypa). XUMHYecKue CcBoiicTBa OenkoB. buomormueckue
(byHKIMH OEJIKOB.

depMeHTHl — Omonornyeckue kartanu3aTopbl. CTpoeHue QepMeHTa: aKTHUBHBIN
eHTp, cyOctpartHas cnenuduunocts. Kodepmentsl. Butamunbl. Otnuuus

(I)epMeHTOB OT HCOPraHMYICCKUX KATaJIN3aTOPOB

33

VYraeBoabl: MOHOCaxapubl (IJIOKo3a, prubo3a U J1e30Kcuprudo3a), aucaxapuibl
(caxapo3a, JaKTo3a) W MOJUCAXapuIbl (Kpaxmalsl, TIUKOTEH, IEJIII0JI03a).
buonornyeckue GyHKIMH yTIEBOIOB.

Jlunuapl:  TpUrAMLIEpUAbl,  cTepounsl,  ¢ochomunuasl.  'mapoduisHO-
rupopoOHble cBolicTBa. buonormyeckue ¢yHknun aunuaoB. CpaBHeHUe

YIJII€BOAOB, OEJIKOB U JIMIIUAOB KaK UCTOYHUKOB OHCPIruu

34

Hyxneunossle kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HyKJIE€MHOBBIX




kuciior. Crpoenne m ¢ynkumu JIHK. Crpoenme m ¢ynknuu PHK. ATO:

cTpoeHue U QyHKIHUH

3.5

I_[I/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TeOopus. Mertonasl HU3Yy4YCHUS KICTOK

3.6

Knertka xak nenoctHas kuBas cucrema. OOnye Npu3HaKy KJIETOK: 3aMKHYTas
HapyxHass mMemOpaHa, moinekynbl JIHK kak reneruueckuil ammapar, cucreMma

cUHTE3a OelKa

3.7

Tunel KIETOK: SyKapuoTHueckas u npokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MPOKapUOTHYECKOM  KieTku. Kierounas creHka Oakrtepuii. CrpoeHue
SYKApUOTUYECKOW KJIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOM, >KUBOTHOU U

rpuOHOM KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
¢byukun. [Tnazmarnyeckas memOpana, e€ cBolicTBa v pyHkuuu. Lluronnasmau eé
opra"ouipl. OqHOMEMOpaHHbIE OPraHOU bl KJIETKH: HHJOIIa3MaTHUecKasi CeTh
(BIIC), ammapart I'onpmku, 1u30coMbl. [loryaBTOHOMHBIE OpraHOWAB! KICTKH:
MHUTOXOHIPUH, IacTuasl. [IponcxoxkaeHne MUTOXOHIPUM M IUTacTHA. Buabl
wiactu. HememOpaHHble OopraHoubl KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP,

PECHUYKHU, KT'YTUKH. (DYHKI_II/II/I OpraHoOMu 0B KJICTKHU. Bxmrouenus

3.9

SAnpo — perynaTopHblii LEeHTp KieTku. CTpoeHue sapa: siepHas 000i0uKa,

KapuoIljiadma, XpoOMaTHH, SIAPBIIKO. XpOMOCOMBI

3.10

TpaHCnopT BEIIECTB B KJIETKE

>KI/I3HCI[CSIT6J'IBHOCTB KJIICTKH

4.1

OOMeH BemecTB, WM METa00JMU3M. ACCUMIIISIMS (TUIACTUYSCKH OOMEH) W
TUCCUMUJIIAIUS (PHEPreTUUeCKuid 0OMEH) — JIBe CTOPOHBI €IWHOT0 IIpoliecca
Metabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPO(dHBIA U reTepoTpodHbIi. Pob

(depMeHTOB B 0OMEHE BEUIECTB U MIPEBPALLICHUHN YHEPTHH B KJIETKE

4.2

dotocunTe3. CBeToBas 1 TeMHOBas (as3bl porocuHTe3a. Peaknuu ¢porocuHTe3a.
OddexkTuBHOCTh PoTOCHHTE3a. 3HAaUeHHE (HOTOCHHTE3a IS JKU3HU Ha 3eMiie.
Bnusaue ycnoBuit cpenbl Ha (OTOCMHTE3 UM CIOCOOBI TIOBBIIICHUS €TO
MIPOLYKTUBHOCTH y KYJbTYPHBIX PACTEHHM.

XeMocuHTe3. XeMOCHHTEe3upyronme OakTepud. 3HAYCHHE XEMOCHHTE3a IS

’)KA3HHU Ha 3eMiie

4.3

DHepreTuyeckuii OOMEH B KJeTKe. PaciieruieHue BemIeCTB, BBIICICHUE U
aKKyMYJIMPOBaHHE DHEPTUM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'mukonu3s. bpoxxenune u ero Buibl. KuciaopomaHoe OKHCICHHE, WU KIETOYHOE

npixanue. IPGEeKTHBHOCT YHEPTETUYECKOT0 OOMEeHa

4.4

Peakuuun matpuunoro cunresa. I'enerndeckas nadopmanus u JJHK. Peanuzanus

TeHETUYECKOU I/IH(I)OpMaI_II/II/I B KJeTKe. I'eHeTHYeCcKUil KOJ M €ro CBOMCTBA.




Tpanckpunuus — matpuunblii cunre3 PHK. Tpancasuus — 6uocunTtes Oenka.

Konuposanue amuHokucior. Pons pubocom B OuocuHTe3e Oenka

4.5

Heknerounsie ¢opmbl xku3Hu — BUpychl. Mcropust otkpsitus Bupycos (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS M IKU3HEAEATEIbHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHHi, >KUBOTHBIX U 4YeJIOBEKa, BHI3bIBACMbBIC
BUpycamu. Bupyc nmmyHnonedpunura yenoseka (B1UY) — Bo3Oynurens CIINda.

[TpodunakTrka pacpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUMA

Pa3zMuoxeHnue u HHIAUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knetounslii 1muKi, WM KU3HEHHBIM LMK KieTku. MHtepdaza u MHTO3.
[Tponeccrl, mporekaronme B uHtepdasze. Pemnukanus — peakuuss MaTpUYHOTO
cunte3a J[HK. Crtpoenue xpomocoMm. XpOMOCOMHBIH HabOp — KapHOTHII.
JWmuiongHelidi W TalUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL. ~ XPOMAaTHUIBL
[{uTonornyecknue OCHOBBI PAa3MHOXKEHUS M HHAWBUAYAJbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenue ximerkn — MuTo3. Cramum murto3a. IIporeccsl, mpoucxonsiiyde Ha

Pa3HbIX CTaUAX MHUTO34a. bronornyueckuii CMBICII MUTO3a

5.2

(DOpMBI PAa3MHOKCHHSA OPIraHU3MOB!: Oecroyioe M IIOJIOBOE. BI/II[H Oecrnonoro
Pa3MHOXCHHUA: JCJICHUC HAIABOC, ITOYKOBAHHMEC OJHO- H MHOI'OKJICTOYHBIX,
cn0p006pa30BaHHe, BECIr€TaTUBHOC Pa3SMHOXKCHHUC. I/ICKYCCTBGHHOC

KIIOHUPOBAHHUEC OPTaHU3MOB, €TI0 3HAYCHUC I CCIICKIIUU
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[TonoBoe pa3MHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.
Meiio3. Cramgun Meiosza. Ilponeccel, mpoucxopsmme Ha cTaausax Meiosa.
IToBenenue xpomocom B Menose. KpoccuHroep. buoiormueckuil cmpicia U

3HauYeHHUe Meiio3a
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['ameTorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [lomoBbie
JKeJIe3bl: CEMEHHUKHU M sIMYHUKU. OOpa3oBaHHe W Pa3BUTHE MOJOBBIX KIETOK —
raMmeT (CcrepMaTo30u, sIMIeKIeTKa) — ciepMaTroreHe3 u oorene3. Oco6eHHOCTH

CTPOCHUA SIMIIEKJIETOK U CIICPMaTO30UI0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHGS

5.5

WunuBuayanpHoe  pa3BuTHE  (OHTOreHE3). OMOpHOHAIbHOE  pa3BUTHE
(amOpuorenes). Dtansl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KHBOTHBIX:
npoOienue, racTpyisinus, opraHorenes. IloctamOpronansHoe pa3Butue. THUIIBI
NOCTAIMOPUOHANIBHOTO Pa3BUTHUS: TpsAMOE, HempsiMoe (TMUMHOYHOE). BrnusHue
cpeabl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

PocT u pa3BuTue pacrennii. OHTOreHe3 [IBETKOBOIO PACTEHHUSI: CTPOCHHUE CEMEHU,

CTaiuu pa3sBUTUMA

HacneacTBEeHHOCTh M H3MEHUYHNBOCTD OpTraHHu3MOB




6.1

IIpenmet m 3amaun reHeTUKH. VIicToprs pa3BUTHUS F€HETUKU. BKI1a pOCCHICKHUX
U 3apyOeKHBIX YUY€HBIX B pa3BUTHE TIEHETUKH. MeToabl TeHETUKH
(TMOpUIOJIOTUYECKHM,  IIUTOTC€HETUYECKUH,  MOJEKYJISPHO-T€HETUUYECKHIL).
OcHOBHBIE TeHETUYECKHE NMOHATHUSA. [ eHeTnYeckas CUMBOJIMKA, UCIIOIb3yeEMas B

CcXEeMax CKpCIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HAaCJeJI0BaHUS TPU3HAKOB, yCTaHOBIEeHHbe [. MeHnmenem.
MonorubpuaHOe CKpeliMBaHue. 3aKoH eAuHOooOpa3us THUOPUIIOB IEPBOTO
nokosieHust. [IpaBwiio JAOMUHHpOBAHMS. 3aKOH pacCHICIICHUS IPU3HAKOB.
I'unore3a unctoTel rameT. [1oJIHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuHOe CKpenuBaHue. 3aKOH HE3aBHCHUMOTO HACJICJIOBaHUS MPU3HAKOB.
[{uToreHEeTHYECKNE OCHOBBI JTUTHOPHIHOTO CKpENIMBAHWS. AHAIW3HPYIONICe
CKpenuBaHue.  VICmoib30BaHWE  AHAJIM3UPYIOIMIETO  CKPEIIMBAHHS IS

ompeeNieHUsI TEHOTHUIIa 0COOU

6.3

CueruieHHOE HacyieoBaHue Mpu3HakoB. Pabora T. Moprana mo crerjieHHOMY
HacJjeloBaHUI0 TreHOB. Hapylienue cuemieHuss TE€HOB B pe3yjbTare
KPOCCHUHIOBepa. XpOMOCOMHasl TeOpHusl HaclIeJICTBEHHOCTH. ['eHernueckue
KapThl.

I'enetnka nona. XpoMOCOMHOE OIpeAeieHUE Moja. AyTOCOMBI M IOJOBBIE
XPOMOCOMEIL. T"'omorameTHBIE U TeTCpOraMeTHLIC OpPraHHU3MBI. HaCJ'IGZIOBaHI/IC

IMPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

W3MeHunBOCTh. BHARI M3MEHUMBOCTH: HEHACJCICTBEHHAs W HAcCJCJICTBCHHA.
Pone cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOIM(UKAIMOHHOW WM3MEHYMBOCTH. BapualnvoHHBIA psii ¥ BapuUallMOHHAsS
kpuBasg. Hopma peaknuu npusHaka. KoauuecTBEeHHbIE M KauyeCTBEHHbBIC

IIPpU3HAKHW U UX HOpMaA pCaKIHUU. CsoilicTBa MO,HH(l)HKaHHOHHOfI N3MCHYUBOCTHU

6.5

HacnencTBenHas, WM TeHOTHIMYECKas, HW3MEHYMBOCTL. KoMOHMHaTHBHAS
W3MEHUYMBOCTh. Meio3 W TOJOBOH TpollecC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. MyTannoHHas W3MEH4YNBOCTh. Kraccudukarus wMyTaruii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMPUUYNHBI MyTalluii. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTHYECKHUX PSOB B HACJIEICTBEHHOW n3MeHInBOCTH H.U.

Basuiosa

6.6

I'enetuka yenoBeka. Kapuotun denoBeka. (OCHOBHBIE METOAbl TE€HETHUKH
JeoBeKa: TreHeaorHUeCKHUi, OJIM3HEIOBBIH, IIUTOTCHETHYCCKHUH,
OMOXMMHYECKUH, MOJEKYIIpHO-TeHeTHYeCKHii. CoBpeMEHHOE OmpeneeHNue
TCHOTHIIA: IMOJHOTCHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHKE, B TOM YHUCJIE C
nomompio [IIP-ananu3a. HacrmencrBeHHble 3a00JI€BaHUS YEIIOBEKA: T'€HHBIC
0ose3Hu, 0ONE3HHM C HACJIEICTBEHHOHN MPEeIpacloIoKeHHOCTHIO0, XPOMOCOMHBIE

oone3nn. CoMaTHUECKHE H TCHCPATUBHBIC MYTAIlUU. HpI/IHI_[I/IHBI 310pOBOTO




06pa3a KHU3HU, JUArdHOCTHUKH, HpO(i)I/IJIaKTI/IKI/I U JICHCHUA TI'CHCTHUUYCCKUX
0ose3Heil. MeMKo-TeHeTHYECKOe KOHCYIbTUPOBaHNE. 3HAUCHNUE METUITUHCKON

TCHCTHUKH B IPCAOTBPAIICHUN U JICHCHHUH I'CHCTUYCCKUX 3a00JIeBaHUM YeIIOBEKA

CCJ’ICKL[I/IH OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuusi Kak Hayka W Tpolecc. 3apoXICHHE CEJIEeKIUU U JTOMECTHKAIIMSL.
Yyenue H.M. BaBunoBa 0 1eHTpax MPOUCXOXKICHUS M MHOToo0pas3us
KYJbTYPHBIX pacTeHUU. LIeHTphl IPOUCXOXKACHHS TOMAIIHUX KUBOTHBIX. CopT,

nmopoaa, miraMm

7.2

CoBpeMeHHBIE METOABI CeleKIIMU. MaccoBblii U WHIUBUAYaJIbHBIA OTOOPHI B
CEJIeKIIMM pacTeHUN U KUBOTHBIX. OLieHKa 3KcTepbepa. Bam3kopoacTBeHHOE
cKpemuBanue — HUHOpuauHT. Yucras nuHus. CKpenBaHUE YHCTBHIX JUHUM.
['eTeposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpenBaHUe — ayTOPUJIMHT.
Orpanénnas ruOpummsanus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 u
MOJIyYeHHE TOJUIIOUIOB. JOCTH)KEHHSI CeNEeKUUU PpacTEeHUU, >KUBOTHBIX U

MUKPOOPTaHNU3MOB

7.3

buorexHomoruss Kak oOTpacib NPOU3BOJACTBA. ['€HHasT WHXKEHEpUA. ITambl
cozmanust pexkomOuHanTHOM JIHK wm TpaHcrenHpix opranusmoB. Kierounas
uxkeHepus. Kietounsle  KynbTypbl. MUKpPOKIOHAJIBHOE  Pa3MHOXKEHHE
pacteHuii. KioHUpOBaHHE BBICOKOMPOAYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX
OpPraHU3MOB. DJKOJOTHYECKHEe U 3TH4eckue mpodbrmembl. MO — reHeTH4ecKu

MO,Z[I/I(I)I/II_II/IpOBaHHLIC OpTraHU3MBbI

11 KJJIACC

Koa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

DBOJIIOUOHHAsA ONOIOTUS

1.1

DBOJIIOIIMOHHAS TEOpUsI U €€ MECTO B OMOJIOTHH.

CBugetenbcTBa  dBOMIONUU.  [laJeoHTONOrMYECKHe:  MOCIEAO0BATEIBHOCTh
MOSIBJICHUSI BUJIOB B MAJICOHTOJOTMYECKOW JICTONHUCH, MEPEXOTHBIE (OPMBIL
buoreorpadpuueckue: cxoactBo u paznmuune (ayH u Giaop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA U Pa3IHuUsi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHHUTEILHO-aHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
PYIMMEHTAapHBIE OPTaHbI, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICACTBCHHOCTH U OCHOBHBIX MeTa00INYECKUX HYTeﬁ Y BCEX

OpraHnu3MoOB




1.2

OpomononHast  Teopus Y. Jlapuna. llpeamocbuiku  BO3HUKHOBEHUS
JTapBUHMU3MA. JIBUKyIME CHJIBI 3BOJIIONMU BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHUE TP OTPAHUYEHHOCTH PECYPCOB, HEONIPEIEIEHHAs N3MEHUYNBOCTb,

00opr0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIA OTOOD)

1.3

Cunrernueckass teopuss sBomtouun (CTD) M OCHOBHBIE €€ TOJOXKEHUS.

Muxkpososronus. [lonynsauus kak eAMHULIA BUIA U 3BOJIFOLUU

1.4

JBmwkymue cuibl ((hakTopbl) SBOJIOLMK BUJOB B Tpupoje. MyTaruOHHBIHA
MpoIecc W KOMOWHATHUBHAs M3MEHYMBOCTH. IlOMynsIIMOHHBIE BOJIHBI U JApeid
reHoB. M3onsnus u murpauus. EcrecTBeHHBIN 0TOOp — Hampabisoluil pakTop
sBoOLMU. PDOPMBI €CTECTBEHHOTO 0TOOpA.

[IprucnocobaeHHOCT,  OpPraHM3MOB Kak pe3yibTar sBomonuu. [Ipumeps
MPHUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(h03bl U UIM0ATANTALIUH.

Bun u BugooGpasoBanue. Kpurepuu Buna. OcHoBHBIE (POPMBI BHI000pa30BAHUS:

reorpadguueckoe, IKOJIOTHIECKOe

1.5

MakpooBomtonus.  Dopmbl  IBOMOLMM:  QUIIeTHYECKas, JAUBEpPreHTHas,

KOHBCPICHTHAA, IMapalJICIIbHas. HeO6paTI/IMOCTB 3BOJIIOIIHUH

Bo3nukHoBenune u Pa3BUTHUC KU3HU HA 3emie

2.1

I[OHay‘-IHI)Ie MNpeACTaBJICHUA O 3apOKACHUU IKHU3HHU. Haqume TUIIOTE3bI
BO3HUKHOBEHHS >KHU3HHM Ha 3eMie: aOuoreHes u IMaHCIICpMU. XuMuaeckas
3BOJIFOITU . 3KCHCpI/IMeHTaJ'IBHO€ MOATBCPKACHHUC XUMHUYECKOH 3BOJIFOITUH.
Havanpabie sTanbl Ouonormdeckor sBomronuu. ['mnoreza PHK-mupa. IlepBrie

KJIICTKHU U UX 3BOJJIOLINA. (I)OpMI/IpOBaHI/Ie OCHOBHBIX I'PDYIIII )KHUBBIX OPIraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emisie 1o ’paMm M nepuojam. Karapxeil. Apxelickas u
npotepo3oiickas 3pbl. [lanmeosoiickas spa U €€ mNepHOIbL: KEeMOPHUHCKUH,
OPIOBUKCKHM, CUJIYPUMCKUW, JEBOHCKHM, KaMEHHOYIOJIbHBIA, TEPMCKHUN.
Me3so3o0iickas 3pa U €€ Nepuobl: TPUACOBBIM, IOPCKUM, METIOBOM.

KaitHo3olickass 3pa W €€ mepuoabl:  NAJCOTCHOBBbIM, HEOTCHOBBIN,
AQHTPOIIOTCHOBBIM. XapaKTepUCTUKA KJIMMaTa M TEOJIOTHYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl HBOJIOIUHN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMop(do3bl y
pacTeHuil M KUBOTHBIX. [losiBiIeHMEe, pacuBeT U BbIMUPAHUE TIPYII KUBBIX

OpraHnu3mMoB
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Cucrema OpraHUYCCKOI0O MHpPa KaK OTpaXCHHUE DOBOJIOIHH. OCHOBHEBIC

CUCTCMATHUYCCKUC TPYIIIBI OPraHN3MOB
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DBoJIIOLMS YesloBeKa. AHTPONOJIOTUs KakK Hayka. Pa3Butue mpeacTaBlIeHHH O

MPOUCXOXKJECHUU dYesioBeKa. MeTonbl u3ydeHus aHTpororeHe3a. CxXoiacTBa u




pasnuyus yenoBeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHHE YeIOBeKa.
JBrxymme cuibl (hakTopsl) anTponiorene3a. HacnencTeeHHas H3MEHUUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOlIecCTBEeHHBI 00pa3 >KU3HU, HM3TOTOBIEHUE OpYyIUN

Tpy/Zla, MBIIIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJMM M BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, UenmoBek
yMmenslid, YemoBek npsamMoxomammii, YenoBek HeaHAEPTAIbCKUM, YenoBek
pazymHbIii. Haxonku MckomaemMbIXx OCTaHKOB, BpPEMsI CYIIECTBOBaHUS, 001acTb

pacrpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OpY U

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpONEOHIHAs (eBpa3uiickas),
Herpo-aBCTpaIoOuaHas (3xBaTOpHANIbHAS), MOHTOJIOUTHAS (asmarcko-
amepuKkaHckas). YepTbl IpUCIIOCOOIEHHOCTH IPEACTaBUTEICH YeTOBEYECKUX pac

K YCJIOBHUAM CYHICCTBOBAaHUA. EnuHCTBO YeaoBeYeCKUX pac. KpI/ITI/IKa pacusma

OpraHu3Mbl 1 OKpy’KaroIas cpeaa

3.1

DKOJOrvsl KaKk HayKa. 3aJa4yd W pas3feibl dKOJOTUM. MEeTOo/bl AKOJIOTHYECKUX
HCCIIeIOBAaHUN. DKOJIOTHYECKOe MUPOBO33peHue. Cpeibl 0OMTaHUsI OPTaHNU3MOB:

BOAHAsA, HA3CMHO-BO3JyIlIHAsA, IIOYBCHHAA, BHYTPUOPIraHU3MCHHAsA

3.2

Okomnorndyeckue  ¢akropel. Kiaccupukanus HIKOIOTHYECKHX  (HaKTOPOB:
abuoTnueckre, OMOTHYECKHE W AaHTPONOTeHHBIE. JleificTBHE 3KOIOTHYECKHX

(hakTOpOB HA OPTraHU3MBI
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Abuornyeckue (QakToOpbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPHOIU3M.
[lpucnocobnenusi OpraHu3MOB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornyeckue puTMsl

3.4

buornueckue ¢aktopbl. Bumel OMOTHYECKUX B3aWMOJEHCTBHI: KOHKYpPEHIUS,
XUIIHUYECTBO, Mapa3uTHU3M, MYTyalu3M, KOMMEHCAIM3M (HaXJIeOHHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCalu3M, HelTpanu3sM. 3HadeHHe OMOTHYECKHX

B3aUMOACHCTBUM JJIsI CyHICCTBOBAHUA OPTraHNU3MOB B ITPUPOAHBIX COO6H.I€CTBaX

3.5

OKOJIOTHYECKHUE XapaKTCPpUCTUKU MOomyJIAnuu. OcHOBHBIC IIOKa3aTciin
nomyjiasdanuu: 4YUCJICHHOCTb, IJIOTHOCTB, POXAACMOCTb, CMCPTHOCTH, NMPHUPOCT,

Murpanus. J[uHaMuka YMCIEHHOCTH MOIMYJISIIUU U €€ peryJisiius

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

Coo0mectBo opranu3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHJIOBas,
MpOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-nomuHaHThl. CBS3M B

OHOLIEHO3E

4.2

Okonoruyeckue cucrembl (dkocucteMsbl). [loHstTue 00 sxocucreme u




ouoreoreHosze. DYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, pefyLeHTbl. KpyroBopoT BemecTs U HOTOK SHEPTUH B IKOCUCTEME.
Tpodpuueckue (muuieBble) ypoBHU »dKocucTeMbl. [lumieBble Lenu u CeTu.
OcHOBHBIE TOKa3aTeNM KOCUCTEMBL: Onomacca, MPOAYKIUsA. DKOJOTHYEeCKue
MUpaMHUIBL: TMPOAYKIIUHM, YHUCICHHOCTH, Omomacchl. CBOWCTBA HJKOCHUCTEM:

YCTOMYHMBOCTH, CAMOpETyJiALus, pa3Butue. Cykueccus

4.3

[IpuponHble 3KOCHUCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MJIN
HIMPOKOIMCTBEHHOIO Jeca.

AHTpONIOT€HHBIE 3KOCUCTEMBI. ATpO3KOCUCTEMBI. YpO03KOCUCTEMBI.
buonornueckoe n X03HCTBEHHOE 3HAUEHNE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak QakTop ycroilunBoctH 3KocucTeM. CoxpaHeHHe

O10JIOrnYecKOro pa3HooOpas3us Ha 3emiie
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VYuenue B.W. Bepnaackoro o Ouocdepe. I'panuibl, cocTaB U CTPYKTypa
ouochepsl. Kupoe BemectBo u ero (pyHkuuu. OcoOeHHOCTH OMochephl Kak
rino0abHOM 3KocucTeMBbl. J[MHaMHuYecKoe paBHOBecMe W OOpaTHas CBfA3b B
o6uochepe. KpyroBopoTsl BEIIECTB M OMOr€OXMMHUYECKHE LHKIBI 3JIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTh OMochephl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenosedecTBo B Omocdepe 3emuin. AHTPOTIOTEHHBIE M3MEHECHHS B Omocdepe.
['moGanpHBIE SKOIOTHYECKHE TPOOIEMBI.
OcHoBa pallMOHAJNILHOTO  YIpaBJICHUsS MPUPOAHBIMU pecypcamMud U HX

ucrnonb3oBanue. JlocTixenus: OMoJIOTUU U OXpaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JJ151 YYEHUKA

Y4yeOHukK

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

Metoauueckoe rocooue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

bu6anoreka LIOP
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