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INOACHUTEJIBHAS 3AIINCKA

ITpu pa3zpaGoTke nmporpaMMsl M0 OMOJOIMH TEOPETHUECKYIO OCHOBY JJISl ONpeAETIeHUs MOAXO0/10B
K (QOpMHpOBaHUWIO conep)aHus ydeOHoro mpeamera «bBHONTOTHS» COCTABWIN: KOHIENTYaJTbHBIC
nonoxkeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LiE€NEH, COAEpKaHUs, pe3yJIbTaToB OO0y4YeHUs U
TpeOOBaHUI K YpPOBHIO IOJArOTOBKHM BBITYCKHUKOB, IMOJOXEHHS 00 OOIMX LEeNsiX W NPUHIMIAX,
XapaKTePU3YIOINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpelHero odmero oopa3oBanus B Poccuiickoit
Oeneparyu, a TaKkKe MOJ0KEHUs 0 crennduke Onojaoruu, €€ 3Ha4eHuU B IO3HAHUU KUBOHM MPUPOJIBI U
o0eclieyeHnn CYIIECTBOBAHUS 4enoBedeckoro obmectBa. CoriaacHO Ha3BaHHBIM —IOJOXKEHUSM,
OIIpeIeJIEHbl OCHOBHBIE (DYHKIIUH IPOrpaMMBbl 110 OUOJIOTHH U €€ CTPYKTYpA.

[MporpaMmma mo Ouwonoruu maéT TPENCTaBICHHWE O MEsIX, 00 oOmmei crpareruu o0 ydeHHs,
BOCIIUTaHMUS M Pa3BUTHs oOydaroluxcs cpeicTBaMu ydeOHoro mpeamera «buomorusy», ompenenser
00s13aTeNTbHOE TPEAMETHOE COJIEpKAaHUE, €r0 CTPYKTYpPY, paclpelelieHHe IO pas3ieinaM U TeMaM,
PEKOMEHIyeMYIO TOCIIEA0BAaTeIbHOCTh U3YUYEeHUsI YUEOHOr0 Marepuana ¢ y4éTOM MEXIpPEeIMETHBIX U
BHYTPUIIPEIMETHBIX CBsi3€H, JIOTMKM OO0pa30oBaTeIbHOIO IpOLECcca, BO3PACTHBIX OCOOCHHOCTEH
0o0yJaronuxcs.

B nporpamme 1mo OMONOTUM TaKKe YYUTHIBAIOTCS TPeOOBaHMS K IUIAHHUPYEMBIM JIMYHOCTHBIM,
MeTalpeIMETHbIM M IPEAMETHBIM pe3yiabTaTaM 00y4yeHUs B (OpMUPOBAHUM OCHOBHBIX BUJOB yueOHO-
MO3HABATEJIbHOU J1€ATENbHOCTH/YUeOHBIX JACUCTBUM OOyYaromMXCS [0 OCBOEHHUIO COJEPKAHUS
OMOIOrNYeCKOro 0Opa3zoBaHusI.

B mporpamme no Ouomormm (10-11 xmaccel, ©a30BbIii ypOBEHb) pealu30BaH IMPHHLIUI
NIPEEMCTBEHHOCTH B H3yYCHUHU OMOJIOTHH, OJlarofapsi 4ueMy B HEW MPOCMAaTPUBACTCSI HAPABICHHOCTh HA
pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, IICHHOCTHBIX
OpPHMEHTAIMH JINYHOCTH, HKOJOTHYECKOr0 MBIIIJIEHHS, MPEACTaBICHUN O 3710pOBOM 00pase XHU3HU U
OepeXHBIM OTHOIIEHHWEM K OKpyXkarouied mnpupoaHoit cpene. Ilostomy Hapsny ¢ u3ydeHHEM
00111e0MOIOrNYECKUX TEOPHA, a TAK)KE 3HAHUN O CTPOCHHMHM >KHMBBIX CHCTEM Pa3HOTO paHra U CYIIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX MPOLECCOB B IporpaMme IO OWOJOrMH YJEJIEHO BHUMaHHE
UCTIOJIb30BaHHIO TIOTYYEHHBIX 3HAHHUI B MIOBCETHEBHON KHU3HH TS PEIICHUS MTPUKIIAHBIX 33/1a9, B TOM
yuciae:  NpoQWIAKTUKA  HACIEACTBEHHBIX  3a00JeBaHMI  YeloBeKa,  MEAMKO-TEHETHYECKOro
KOHCYJIbTUPOBaHHS, OOOCHOBAHHS SKOJOTHYECKU LEIecO00pasHOro MOBEACHHUS B OKpYXKarolen
NPUPOJHON Cpele, aHajau3a BIUSHHUS XO3AWCTBEHHOW JEATEIBHOCTH YEJIIOBEKA Ha COCTOSHHE
IOPUPOAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHE BHHMAHUS K MPHUKIATHOM HaNpaBICHHOCTH
yueObHoro mpeamera «buonorus» HTPOAUKTOBAHO HEOOXOIUMOCTbIO OOECHEeueHUsl YCIOBUHM uis
pelieHusl ONHOW W3 aKTyalbHBIX 3aJad IIKOJIBHOTO OHOJIOrMYEcKOro oOpa3oBaHUs, KOTOpas
npennonaraerT (GOpMHUPOBAHHWE Y OOYYAIOMIMXCS CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpenHero oOmiero o0pa3oBaHHsS 3aHUMaeT BaxkHoe Mecto. OHa
obecrieunBaeT GOpMHUPOBAHUE Yy OOYUAIOIIMUXCS MPEICTABICHUI 0 HAyYHOH KapTHHE MHpPa, PACIIUPSET
U 0000I1aeT 3HaHUS O JKUBOW MpuUpone, €€ OTIMYUTENbHBIX NPU3HAKaX — YPOBHEBOM OpraHu3alMu U
OBOJIOIMH, CO3MAET YCJIOBUS JUIS: TIO3HAHUS 3aKOHOB KMBOH TPUPOABI, (OpPMHpPOBAHUS
(YHKIMOHAIBHOM TPaMOTHOCTH, HABBIKOB 3/I0POBOTO U 0€30MacHOro odpasa >KU3HHU, KOJIOTHMYECKOTO
MBIIIICHHSI, IEHHOCTHOTO OTHOILEHUS K )KUBOW MIPUPOJE U YETOBEKY.

Bonpiroe 3HaueHWe OMONOrHS MMEET TaKXKe ISl PEIIeHUS BOCIUTATEIBHBIX M PAa3BUBAIOIINX
3amad  cpeaHero oOmiero oOpa3oBaHMs, conManu3anuu oOydaromuxcs. M3yuenwe Ouonoruu



o0ecrieurBaeT  yciaoBHs A (OPMUPOBAHUSA  HMHTEJUIEKTYalIbHBIX, KOMMYHUKALIUOHHBIX U
UH(POPMAIIMOHHBIX HABBIKOB, 3CTETHMYECKOM KYJIBTYpPbI, CIOCOOCTBYET HHTETpaldd OWOJOrMYECKHX
3HAHUM C TPEJCTABICHUSMHU U3 JAPYIrUX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTH, (PU3UKU, XUMHH U
reorpaduu. Ha3zBaHHble MOJNIOXKEHUS O MpelHa3HayeHUuu yuyeOHoro npenmera «buomorusy cocraBuiIn
OCHOBY Ul OINpEJeNeHUuss TMOAXOAOB K OTOOpYy U CTPYKTYPHUPOBAaHHUIO €ro  COAEp KaHMs,
MPEJICTABICHHOT O B IPOrpaMMe 1Mo OUOIOTHH.

Ot6op comepxanusi ydeOHoro mnpeamera «buomorus» Ha 06a30BOM YpPOBHE OCYIIECTBIEH C
NO3ULUH KYJIBTypOCOOOpa3HOro MoAX0/a, B COOTBETCTBHH C KOTOPHIM 00y4aroIIuecs JOKHBI OCBOUTh
3HaHMSI UM yMEHHUA, 3HauuMMble A1 (GopMHUpoBaHUS OOLIEH KyIbTYPBHI, OMpENENSAIONINe aJeKBaTHOE
MOBEJICHUE YeJIOBEKa B OKPYXarolleld MpUpPOJHON cpezie, BOCTpEeOOBAaHHBIE B MOBCEAHEBHON KM3HU U
NpakTU4YecKo nestenbHOCTH. Ocoboe MecTo B OITOM CHCTEME 3HAaHUM 3aHUMAIOT 3JIEMEHTHI
COJIep>KaHusl, KOTOpbIE CIYyXaT OCHOBOW i (OPMHUPOBAHUS TMPEJICTABICHUH O COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHE MHpa M LEHHOCTHBIX OPHEHTALMSX JIMYHOCTH, CIOCOOCTBYIOLIUX
ryMaHM3aluy OMOIOTHYECKOTr0 00pa3oBaHusI.

CTpykTypupoBaHHe CcOAEpKaHHMS yueOHOro Marepuajga B MporpaMMe MO  OHOJIOTUU
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUNU 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOW
IPUPOABI, O €€ YPOBHEBOH OpraHM3alUy U HBOJIOIHMH. B COOTBETCTBHM C 3TUM B CTPYKType y4eOHOTO
npeameta «buonorus» BbIIETICHBI CIEAYIOLUIUE COJEp)KaTelnbHble NTUHUU: «buomorus kak Hayka.
Metoasl HayyHoro nmnosHaHus», «Kierka kak Ouosnormueckass cucremMa», «OpraHusm Kak
Ouonmoruueckass cucremay, «CucremMa W MHOrooOpasue OpraHM4YecKOro MHpa», «IBOIIOLUS >KUBOH
MPUPOJIBDY, «IKOCUCTEMBI U IPUCYIIHNE UM 3aKOHOMEPHOCTH».

Ilenp wu3yuenuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
00yJaromuMHCs 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpPraHM3aluU KHUBBIX CHCTEM pa3HOIo
paHra u npuoOpeTeHrne YMEHUU HCIONb30BaTh 3TH 3HAHUS JJs TPAMOTHBIX JIEHCTBUI B OTHOLIECHUU
00BEKTOB JKUBOM MPUPOJIBI U PELICHHS PA3TUYHbBIX KU3HEHHBIX IPOOJIEM.

Hoctiwxkenne uenn wu3ydeHus ydeOHoro mnpeamera «buomorms» Ha 0a30BOM  ypOBHE
00ecreurnBaeTcsl peleHueM CIeayouX 3a/1ay:

OCBOEHHE OOYYAIOIMMUCS CHCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOpHUSIX, YUEHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIYKAIIMX OCHOBOW M (pOpMUPOBAHUS IMPEACTABICHUN O
€CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4yHOro MO3HaHHs, CTPOSHHHM, MHOrooOpasuu H
OCOOCHHOCTSIX JKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allUM, BbIIAIOIIUXCS OTKPBITUSAX H
COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHY;

dbopmupoBanue y o0OydYalOIIMXCS TO3HABATEIbHBIX, WHTEUIEKTYaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH B Ipoliecce aHalnKu3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOIMHM HAay4YHBIX B3TJISI0B, UJIEH U
MOJXO0J0B K M3YYEHUIO KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHHU3alUy;

CTaHOBJICHHE y oOyuaromuxcs oOIIell KylbTypbl, (DYHKIIMOHATBHOM T'PaMOTHOCTH, pPa3BUTHE
YMEHHM OOBSICHITH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MHUPa KUBOM MPUPO/Ibl HA OCHOBAHUM 3HAHUI
U OIBITa, TOJYYCHHBIX MPU U3Y4YCHUH OHOJIOTUH;

dbopmupoBaHue y 00y4arouxcs YMEHUH WIUTFOCTPUPOBATh 3HAUEHUE OMOJIOrMUECKUX 3HAHUU B
INPAKTUYECKON JESITEIbHOCTH 4YeNIOBEKa, pPAa3sBUTUU COBPEMEHHBIX MEAMIMHCKMX TEXHOJIOTHMH H
arpoOMOTEXHOOTHH;

BOCIIMUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKMBOW TMPUPOJIBL,
HEOOXOAUMOCTH OEpeXHOro OTHOLICHHUS K HEW, COOMIOACHMSI STUYECKHMX HOPM IpH MPOBEAECHUU
OHOJIOTMYECKUX UCCIICAOBAHUIT;



OCO3HAHUE IIEHHOCTH OHOJOTMYECKUX 3HAHMM [UIS TOBBILICHUS YPOBHSI SKOJIOIMYECKOMN
KYJABTYPBI, U1 (POPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

NPUMEHEHUE TMPHOOPETEHHBIX 3HAHUH W YMEHMM B TIOBCEJHEBHOM JKM3HHM [JIS OLICHKH
MOCJIEACTBUM CBOEH NIEATENBHOCTH IO OTHOILEHHUIO K OKpYXaromie cpene, COOCTBEHHOMY 3/10pOBBIO,
000CHOBaHUE U COOIIOIEHIE MEP TPOPHIAKTHKHI 3200JIeBaHUIA.

B cucreme cpemnero oOmiero oOpasoBanusi yueOHBIH mpenmer «buomorus», m3ydaemblii Ha
0a30BOM ypOBHE, SBJIIETCS 0053aT€IbHBIM YU€OHBIM ITPEIMETOM.

Jnst uzydenuss Ouonoruu Ha 0a30BOM YpOBHE CpeaHero oOmiero odpa3zoBaHUs OTBOAUTCS 68
gacoB: B 10 kiacce — 34 yaca (1 yac B Henmenmo), B 11 kimacce — 34 vaca (1 gac B HefIemio0).



COJAEP)KAHUE OBYYEHMUA
10 KJIIACC

Tema 1. Buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3p OHONOTHH C OOIIECTBEHHBIMH, TEXHHUYECKUMU U APYTUMU
€CTECTBEHHBIMU HaykKamu, (uiocopuelt, STHUKOW, OCTETUKOM W mpaBoM. Pomnp Ouwomorum B
(dopMHUPOBaHUHU COBPEMEHHON Hay4YHOM KapTUHBI MUpa. CucTeMa OMOIOrHYeCKUX HayK.

MeToapl TMO3HAHUS JKUBOM MPUPOABl (HAONIIOJEHHE, SKCIEPUMEHT, OMHCAHHE, W3MEpEHue,
KJaccuuKaIus, MOACIMPOBaHUE, CTATUCTHYECKass 00padOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeToIbl TO3HAHUS KUBOH TIPUPOIBD.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

[Tpaktnueckas pabGoraNe 1. «Mcmonp3oBaHHWE pazMUYHBIX METOJOB TPU  HM3YyUYECHUU
OHOIOrMYecKUX 00BEKTOBY.

Tema 2. 7KuBble cuCTeMbI M HX OPraHHM3AIHA.

JKupble cucteMbl (OMOCHCTEMBI) KaK MpeAMeT u3ydeHus: ouonoruud. OTiInuue KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOBI.

CpoiicTBa O6uocucTeM M HUX pazHOOOpasue. YPOBHM OpraHM3aldd OMOCHCTEM: MOJICKYIISPHBIH,
KJIETOYHBIH, TKaHEBBI, OpraHU3MEHHBIN, MONYJISILIUOHHO-BUJI0BOM, 3KOCHUCTEMHBIN
(OmoreorneHOTHYECKHIT ), OMOCEpHBII.

JdemoHcTpauuu:

Tabauis! u cxembl: «OCHOBHBIE MPU3HAKH KU3HI», «YPOBHU OPTaHU3AINH KUBOM IPUPOABD.

O06opynoBanue: monens monekysl JJHK.

Tema 3. XuMu4eckuii cOCTaB M CTPOEHUE KJIETKH.

XHUMHYECKUI COCTaB KJIETKH. XMUMHYECKHE 3JIEMEHTHI: MaKpO3JIEMEHThI, MUKPO3JIEeMEeHThl. Boaa
U MUHEpabHbIE BEIIECTBA.

DYHKIIMU BOABI U MUHEPAIbHBIX BEUIECTB B KieTke. [lonaep:kanne ocMOTHYeCKOro baaHca.

benku. CoctaB u cTpoeHune OenKoB. AMHUHOKHCIOTBI — MOHOMepHI OenkoB. HezameHumbie u
3aMEHUMbIC AMHHOKHCIIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPBI OCIKOBON MOJEKYIIBI
(mepBUYHas, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonornyeckue GyHKIIMU OEITKOB.

®epMeHThl — Ouonoruueckue KaraiauzaTopbl. CrpoeHue ¢GepMeHTa: aKTUBHBIA LEHTP,
cyoctparnas crenuduunocts. Kopepmentsl. Buramunsl. OTinunst (GepMEHTOB OT HEOPraHHMYECKUX
KaTajau3aTopoB.

VYraeBompl: MOHOcCaxapuasl (TJIIOKO3a, pubo3a W nme3okcupubo3a), aucaxapuiabl (caxaposa,
JIAKTO03a) U ToJMcaxapuabl (Kpaxmal, TITUKOreH, IIeJlTi0103a). buonornyeckue GyHKIIMN YTIEBOIOB.

Jlunuaer: Tpuraunepuasl, gochonunuasl, crepouasl. ['uapodunsHO-rUAPOPOOHBIE CBOKCTBA.
buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHME YIJIEBOJOB, OENKOB M JIMIHIOB KAaK HCTOYHUKOB
JHEPIrUH.

HykneunoBeie kucnotel: JJHK m PHK. Hykneotuasl — MOHOMEpbl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u pynkuuu JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: ctpoenue u pyHKuuu.



[{utonorus — Hayka o KieTrke. Kierounas Teopusi — mpuMep B3aMMOICHCTBUSA HIed U (PaKTOB B
Hay4YHOM ITO3HAHUHU. MeTOo/1bl U3y4EHUS KIETKHU.

Knerka kak mnemoctHas >kuBasg cucrema. OOmMe MpHU3HAKKM KIETOK: 3aMKHYTas HapyXHas
memOpana, monekyisl JIHK kak renernueckuii annapar, cucreMa cuHTe3a Oenka.

Tumbl  KJIETOK:  dyKapuoThyeckas ©  mpokapuoTuueckas. OcoOEHHOCTH  CTPOCHUS
npokapruoTudeckoi kineTku. KierouHas crtenka Oaktepuil. CTpoeHHE JYKAPUOTUYECKOM KIIETKHU.
OcCHOBHBIE OTJIMYHUS PACTUTEIHHOM, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAss CTEHKA, TJIMKOKAINKC, HX (QYHKIIHH.
[Inasmatuueckas wmemOpaHa, e€ cBoiictBa u ¢yHkuuu. [luTormasma u €€  OpraHoOHBI.
OmnomemOpannble opranouabl kietku: OIIC, ammapar ['ombmku, nu3ocomsbl. IlomyaBTOHOMHBIE
OpPraHouAbl KJIETKM: MUTOXOHJAPHUH, IUtacTuibl. [IporcxokIeHMe MUTOXOHJAPHM W macTua. Buasl
wiactug. HememOpaHHble OpraHoUIbI KJIETKU: PUOOCOMBI, KIETOYHBIA IIEHTpP, LIEHTPUOIU, PECHUYKH,
KryTuku. OyHKIIMY OPraHOM0B KIETKH. BritoueHus.

SAnpo — perynasTopHblii neHTp kieTkd. CTpoeHue snpa: saepHas 000IO0YKa, KapHOIUIa3Ma,
XPOMATHH, AAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Junarpammsbl: «PacripeneneHre XMMUYECKUX AJIEMEHTOB B HEXMBOW Ipupone», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMUBOU MPUPOIE».

Tabauis! u cxemsl: «llepuoanyeckas TadnMIa XUMUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOnbI», «buocuuTe3 Oenka», «CtpoeHne Moiekynbl Oenkay, «Ctpoenue ¢gepmentay, «HykmenHoBbIe
kuciotel. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHue 3yKapuOTHUYECKON KIETKH», «CTpoeHue
JKUBOTHOM KIIeTKH», «CTpPOCHHME PACTHTEIbHOW KIETKn», «CTpoeHHEe MPOKAPUOTHUECKON KIIETKHY,
«CTpoeHue ssipa KIeTKn», «YTIeBOAb», «JIumuabn.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHHME [UIs MPOBENEHUsS HAOIIOJICHU,
U3MEPEHU, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OaKTEpHAIbHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 1. «M3yueHne KaTaIUTUYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe
aMuJIa3bl WIIA KaTalla3bl)y.

JlaboparopHast pabota Ne 2. «M3ydeHne cTpOCHUS KIETOK PACTEHHH, )KUBOTHBIX U OaKTEpUid MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIPENapaTax U UX OMHUCAHUEY.

Tema 4. ’KuzHeneaTeJJbHOCTh KJIETKH.

OOMeH BeEIIeCTB, WM MeTa0oau3M. AccUMUIIALMS (IJIACTHYCCKUH OOMEH) M JIUCCUMMIISIIMS
(9HepreTuyeckii 0OMeH) — IB€ CTOPOHBI €IMHOrO Mpolecca MeTabonu3ma. Poib 3aKOHOB cOXpaHeHus
BELIECTB U SHEPTUU B IOHUMAHUU METa00I13Ma.

Tumnbl oOMeHa BemecTB: aBTOTPOQHBIN U reTeporpodHsbIif. Pons epmMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAILICHUH SHEPTUU B KIIETKE.

®orocuntes. CBeroBast M TeMHOBast ¢a3bl porocuHTe3a. Peakunn gporocunreza. ¢p¢HeKTuBHOCTD
¢dorocunTe3a. 3HaueHue GOTOCHHTE3a JUTS KU3HU Ha 3emie. Biusiaue ycinoBuil cpesibl Ha (POTOCHHTES U
CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XeMOCUHTE3UPYIOIINE OaKTepruy. 3HaU€HUE XEMOCUHTE3a IS )KU3HU Ha 3eMIle.



OHepreTuueckuii oOMeH B KieTke. PaciieruieHue BEIeCTB, BBIIEICHHE M AKKyMYJIHPOBAaHHUE
SHEPIUU B KIETKe. DTarbl dHepreTudeckoro oomena. I'nukonus. bpoxkenue u ero Bunsl. Kucinopoanoe
OKHCJIEHME, WM KJIeToyHoe JbixaHue. OkxucaurenbHoe ¢ochopunupoBanue. I(P(HEeKTUBHOCTh
SHEPreTU4ecKoro ooMeHa.

Peakiiun marpuunoro cunresa. I'enernueckas nadopmarnus u JJHK. Peanuzamus renetnueckoit
uH(popMaIuu B kieTke. ['eHeTndyeckuit koa u ero cpoicTBa. Tpanckpunuus — maTpuuHbiid cuate3 PHK.
Tpaucnsiius — 6uocunTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue amMmuHOKUCIOT. Pons pubocom B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. 1. MBanoBckwii).
OCco0EHHOCTH CTPOCHUS U KU3HEHHOTO ITUKIJIa BUPYCOB. bakreprnodaru. bonesnu pacteHui, )KUBOTHBIX
U YellOBEKa, BBI3BIBAEMbIE BHpycamMH. Bupyc mmmyHonedunmra uenosexka (BUY) — Bo3OyauTenn
CIINHda. OOpatHas TpaHCKpUIILUS, peBepTaza M HHTerpasza. [Ipodmiaktuka pacnpocTpaHeHus
BHUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumuu:

[Toptpetsi: H. K. Konbuos, /. . UBanoBckuii, K. A. Tumupsses.

Tabmaumsl u cxembl: «Tunel nutaHus», «Merabonuzm», «MUTOXOHAPUSL», «IHEPTETUUECKUIN
obmen», «Xmoporutact», «Porocuntesy, «Crpoenne JIHK», «CtpoeHne u QpyHKIMOHMpPOBAHUE TeHAY,
«Cunre3 Oenka», «I'enernueckuit kony», «Bupycs», «bakrepuodarny», «CTpoeHHE U )KU3HEHHBIA ITUKII
Bupyca CIIN/1a, 6akrepuodaray, «Pemnukanus JJHK».

Ob6opynoBanue: moaenu-anmukanun «Y qsoenue JJHK u Tpanckpunimsy», «buocuntes Oenkay,
«CTpoeHue KIeTKn», Mozaeis cTpykTypsl JIHK.

Tema 5. PasMHOKeHHe U HHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 0WKI, WIM JKU3HEHHBIA LUK KieTku. MHtepdasza u  wmwmro3. Ilpoueccs,
nporekarone B uHTepdasze. Pernmukanus — peakuus MatpuuyHoro cuaresza JIHK. Crpoenune xpomocom.
XpoMOCOMHBIN HAOOp — KapuOTHUIl. JIMIUIOUIHBINA U TalJIONIHBIA XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI.
[{utonornyeckrne OCHOBBI Pa3MHOXKEHUS U MHIMBUIYAJIbHOI'O Pa3BUTUSL OPTaHU3MOB.

[Jenenne xnerku — murto3. Cragum Murosa. [Ipomecchl, nmpoucxondniye Ha pa3HbIX CTaAUAX
MHUTO3a. bHOIOrnYecKnii CMBICI MUTO3A.

[Iporpammupyemasti rudenb KJIETKH — aronTo3.

@DopMbl Pa3MHOXKEHHUS] OpPraHM3MOB: Oecrioioe M IojoBoe. Buabl Gecrionoro pa3MHOXKEHHS:
JIeJICHUe HaJBO€, IOYKOBAaHHME OJHO- ¥ MHOIOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTHBHOE
pasMHOXeHue. MICKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €TI0 3HAYEHUE JUIsl CEJICKIIUH.

[TonoBoe pa3smMHOXEHUE, €r0 OTIIMYHS OT OECIOIOro.

Meiio3. Ctanuu metiosa. [Ipormeccsl, mpoucxopsime Ha cTaausx Meios3a. [loBenenne xpomocom B
Mmeio3e. Kpoccunrosep. buonorudyeckuii CMbICI 1 3HaYEHUE Meiio3a.

['amerorene3 — mpouecc 00pa3oBaHUS IOJOBBIX KJIETOK Yy >KUBOTHBIX. [losioBBIE >Kelne3bl:
CEMEHHMKU U snyHUKU. OOpa3oBaHuME U pa3BUTUE IIOJOBBIX KJIETOK — raMeT (CrepMaTo30u[,
SAUIEKIIeTKA) — CrepMaToreHe3 U oBoreHe3. OCOOCHHOCTH CTPOEHHs SUIEKIETOK U CIIepMAaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE pa3BUTHE (d3MOpuoOreHes). ITambl
SMOPHOHATIBHOTO PA3BUTUS Y MO3BOHOUHBIX JKUBOTHBIX: IPOOJEHHE, TacTPyNAlus, OpraHOTr€HE3.
[ToctomOpuoHanbHOe pazBuTHe. THIBI  MOCTAIMOPHOHAIBHOIO  Pa3BUTHS: IpsIMOE, HENpsIMOe
(uumHouHOE). BrnusHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3HIBATH
BPOXKJIEHHBIE YPOJCTBA.



Poct u pasButhe pacteHuil. OHTOreHe3 ILBETKOBOIO PACTEHUSA: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOKEHUST OpPTaHU3MOBY, «J[BOWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil», «BererarnBHOEe pa3MHOXXEHHE pACTCHMI», «JleeHne KIeTKH OaKTepHii»,
«CTpoeHuEe MONOBBIX KIETOK», «CTpoeHue XxpoMocoMbl», «Kierounsni uukn», «Pemmmkanusa JHK»,
«Mwuto3», «Menoszy», «IIpsimoe 1 HenpsAMoe pa3BUTHE», «I aMETOreHe3 y MIIEKOMUTAIOIUX U YEJIOBEKA),
«OCHOBHBIE CTaJIM1 OHTOT'€HE3a.

O6opynoBaHue:  MHKpPOCKOI,  MHKpomnpernaparbl  «CrepMaTto3ouabl  MIECKOMHUTAIOIIET oY,
«Sineknerka muekonuTaromero», «KapuokuHe3 B KieTKax KOpelIKa JIyKa», MarHUTHas MOJENb-
anmumakanys «Jlenenue kietku», moaens JTHK, moaens MeTadazHOi XpOMOCOMBI.

JlabopaTopHble M MpaKkTHYeCKUe padoThI:

JlaGopaTopuas pabora Ne 3. «HaOmromeHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopuass pabora Ne 4. «l3ydyeHue CTpOEHHsSI TOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpPEnapaTax».

Tema 6. HacsieacTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Tpenmet u 3amaun reHetuku. Mcropus pa3Butus reHeTUKH. Poiib MUTONOTMK U SMOPHOIOTHH B
CTaHOBJICHHMM T€HETHKHU. BKiag poccHHCKUX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE I'€HETHKU. MeToJibl
TeHeTUKN  (THOPHUIONOTUYECKHM, IMTOTCHETUYECKU, MOJEKYJIIpHO-TeHeTHYeCcKuii). (OCHOBHBIC
TE€HETUYECKUE NOHATHS. | 'eHeThuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPELIMBAHMII.

3aKOHOMEpPHOCTH HACJIeJIOBaHMS TPHU3HAKOB, ycTaHOBJIeHHBbIC I'. Mennmenem. MoHorubpumHoe
CKpelIMBaHue. 3aKoH eIuH000pa3us ruOpuI0B MepBoro nokoneHus. [IpaBuino JOMUHUPOBaHUS. 3aKOH
pacIierieHus MpU3HakoB. [ unores3a unctoTel rameT. [1oHOe 1 HEMOTHOE TOMUHHUPOBAHUE.

Jurubpunxoe CKpELIMBAaHHUE. 3aKkoH HE3aBUCHMOI'0 Hacjeq0BaHus IIPU3HAKOB.
LuToreHeTHUeCKHEe OCHOBBI  JUTHOPHUIHOTO  CKpEIIMBAaHUS. AHAJIM3UPYIOIIEE  CKPELIMBaHHE.
Hcnonp3oBaHNe aHATU3UPYIONIET0 CKPEIIMBAHUS [Tl OMPEIEIICHUs T€HOTUIIa OCOOH.

CueruieHHOe HacienaoBaHue npu3HakoB. Pabora T. Moprana mo CIENJIEHHOMY HAacleI0BaHUIO
reHoB. HapylieHue cueruieHns reHoB B pe3ysbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasl TEOpHs HACIIEICTBEHHOCTU. [ eHeTHUeCKre KapThl.

I'enernka mnona. XpOMOCOMHOE OIpeJeNeHue Iona. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omorameTHsbIe U rereporameTHble opranu3Mbl. HacnenoBanue nprusHakoB, CHEIUIEHHBIX C TOJIOM.

N3meHunBOCTh. Buapl M3MEHUMBOCTU: HEHACIIEICTBEHHAs W HacleACTBEHHasd. Ponb cpensl B
HEHACJIEZICTBEHHONM  W3MEHYMBOCTU.  XapakTepUCTHUKa  MOAU(PUKALMOHHOM  M3MEHYMBOCTH.
Bapuanuonnsiii psn v BapuanumoHHas Kpuad. Hopma peakumn npusHaka. KonumdecTBeHHbBIE H
KayeCTBEHHBIE MPU3HAKHU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHUYUBOCTH.

HacnencTBenHas, WM TeHOTHIIMYECKAsl, M3MEHUMBOCTL. KoMOMHATHBHAS M3MEHYMBOCThL. Meiio3
U TOJOBOM TMpOLeCC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTD.
Knaccudukanuss MyTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NPUYUHBI MYTaIHi.
Myrarensnsie (akTopbl. 3aKOH TOMOJIOTMUECKHUX pSJIOB B HacieAcTBeHHOM wuzMeHunBoctd H. .
Basunosa.

BuesinepHas HacneCTBEHHOCTh M U3MEHUNBOCTb.

['enetuka denoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TI'EHETHKU 4YEJIOBEKA:
TeHEeaIOTUIECKUH, OMM3HEIOBBIN, IIUTOreHETUYECKUH, OMOXUMUYECKUH, MOJNEKYISIPHO-TeHETHUECKUN.



CoBpeMEHHOE ONpEIENICHNE TeHOTHIA: IOJHON€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM
gucie ¢ nomoisto ITIP-ananmu3a. HaciaencrBeHHbie 3a001eBaHUs YeIOBEKa: M'EHHBIC 0O0JIC3HH, 00JIC3HU
C HaCJIeZICTBEHHOM MPepacrooKeHHOCThI0, XpOMOCOMHBIE 0oe3HH. CoMaTnyeckue U reHepaTUBHbIE
mytauuu. CTtBosiOBble KIETKU. [IpuHIMIBI 310poBOTO 00pas3a *KU3HU, JUArHOCTUKH, MPOPUIAKTUKH U
JIEYEHUsl TEHETUYECKUX Oone3He. MenuKo-reHeTH4ecKkoe KOHCYJIbTUPOBaHNe. 3HaUYeHUE MEANLIMHCKON
TeHETUKH B MPEIOTBPAILEHUH U JICYEHUN TeHETUYECKHUX 3a00/IeBaHHM YeIoBeKa.

JdemoHcTpanuu:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecockui,
H. . BaBuios.

Tabmnuuel u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE M €r0 LIUTOT€HETHYECKas OCHOBa», «3aKOH
paciienieHusT U €ero LUTONEHEeTHYECKas OCHOBa», «3aKOH UHCTOTHI Tramer», «/lurudbpuanoe
CKPEILIMBAHUEY, «luTonoruueckue  OCHOBBI ~ JUTMOPUAHOTO  CKpELIUBaHUI, «Meros»,
«B3aumopeiicTBrue aieNbHBIX T€HOBY», «l'€HeTHYecKHe KapThl pPAacTeHUH, >KMBOTHBIX U YEJIOBEKay,
«I'eneruka nomna», «3aKOHOMEPHOCTH HACJIEAOBAaHNUs, CLEIJIEHHOTO C OI0M», «KaproTuIiel uenoseka u
KHUBOTHBIX», «BuIbl M3MeHUUBOCTHY, «MoandukannoHHas W3MEHYMBOCThY», «HacienoBaHue pesyc-
dakropay, «I'eHeTHKa rpymnm KpoBu», «MyTallMOHHAas ©3MEHYUBOCTH.

Ob6opynoBaHue:  MojaelH-anIUIMKauuu  «MoHoruOpugHoe — ckpemuBaHue», «HemnomHoe
JOMUHHMpOBaHue», «JurubpunHoe ckpemuBanue», «llepekpécr XpoMocoM», MHKpPOCKON U
MuKkporpenapat «Jpo3zodpuina» (Hopma, Myrauuu (GOpMbl KpbUILEB U OKpacku Tena), repdapuil «I opox
IIOCEBHOM.

JlaGopaTopHble U NpaKTHYecKue padoThi:

Jlabopatopnas pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO W JTUTHOPUIIHOTO
CKpEUIMBaHUA y AP030(pUIIbI Ha TOTOBBIX MUKpOMpEnapaTaxy.

JlaGopaTopHas pabora Ne 6. «M3ydeHue MoauUKaMOHHOW HW3MEHYMBOCTH, ITOCTPOEHHUE
BAPUALIMOHHOIO Ps/1a ¥ BApUALIMOHHOW KPUBOW.

JlaGoparopnas padota Ne 7. «AHanu3 MmyTauuid y Apo30(uisl Ha TOTOBBIX MUKpPOMpEnapaTax.

[Tpaktuueckas padora Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTUH.

Cenexkuusi Kak Hayka W IpolLecc. 3apoXKACHHUE CEeKIMH U JoMmecTukauus. Yuenue H. U.
BaBunoBa o0 1eHTpax MPOUCXOXKIEHHS M MHOrooOpasus KyJdbTYPHbIX pacTeHuil. LleHTpsl
MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. CopT, MOpo/ia, ITaMM.

CoBpeMeHHBIE METO/IbI CeNEKIIMH. MacCOBbIi M HHIUBUAYATbHBI OTOOPHI B CEIEKIIMHM PACTEHUIN
U KUBOTHBIX. OnleHKa 3KCTepbepa. BInu3koponcTBEHHOE CKpeluBaHue — MHOpUIAMHT. YuncTast JTUHUS.
CkpemBanue 4ucThiX JuHMHA. ['erepos3uc, miam rulpuipHas cuna. HepoacTBeHHOE CKpellMBaHUE —
ayropuaunr. OtnanéHHas rubpuamzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IOIy4eHUE
HOJUIUIONA0B. JIOCTH)KEHUS CENIEKIIUN PACTECHUM, dKUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHomorus Kkak oTpacib NPOM3BOACTBA. ['€HHas MH)KEHepusl. OTambl CO3AAHUA
pexomOunanTHoit JIHK u Tpancrennsix opranusmos. Kierounas unxenepus. KierouHsle KyJIbTypHl.
MUuKpOKIIOHaIIBHOE Pa3MHOXXEHHE pacTeHHM. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OpraHU3MOB. DKOJIOTHYeCKUEe M 3Tudeckue mpoodiembl. MO — renernyecku
MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. lIBanoB.



Tabaunpsl u cxembl: KapTa «LleHTpbl MPOUCXOXKICHUS U MHOrooOpa3usi KyJIbTYPHBIX PacTeHUI»,
«[Topoapl AOMamIHUX >KUBOTHBIX», «CopTa KyIbTYypHBIX pacTeHHi», «OTnanéHHas TUOPUIU3AIUN,
«Pabotsl akamemuka M. @. VBanoBay», «llomumnounausy, «O0bekTsl OMoTexHOMOTUNY, «KineTouHsie
KYJIbTYpbI U KIIOHUpOBaHUE», «KoHCTpynpoBaHue U epeHoc TeHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TII0JI0B U KOPHEIUIOOB JTUKUX (DOPM U KYJTBTYPHBIX COPTOB PACcTCHUHU,
repOapuii «CenbCKOX035HCTBEHHBIC PACTEHUSD.

JlaGopaTopHble H NpaKkTHYecKue padoThbi:

OkCKkypcusi«OCHOBHBIE METOJAbI W JIOCTHUKEHUS CEJIEKIIMM pacTeHUW ¢ IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIJIMYHOE
XO03SICTBO, JIaOOPaTOPHUIO arpPOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBosaronoHHast 6M0OJIOTHS.

[Tpennocsuik BOZHUKHOBEHHUS 3BOJIOLMOHHON TEOPHUU. DBOJIOLMOHHAs TEOpUs U €€ MeCcTO B
O6uonorun. BiusHue 3BOTIOLMOHHON TEOPUU HA pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CBuzerenbcTBa 3BoMOLMU. [lameoHTONOrMUECKNE: TIOCIENOBATENIBHOCTh IOSIBJICHHUSI BHUJIOB B
[aJICOHTOJIOTMUECKON JIETOMMCH, NepexoaHbie (opmbl. buoreorpaduueckue: cXOACTBO U pa3iinyue
dayH 1 Qyiop MaTEpUKOB U OCTPOBOB.

DOMOpHONIOrMYECKHE: CXOACTBA M pasiuyusi SMOPHOHOB pa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHMTENbHO-aHATOMUYECKUE: FOMOJIOTHYHBIE, aHAJIOTMYHbIE, PYJIUMEHTAapHbIE OpPraHbl, aTaBU3MBI.
MonexkynsapHO-OMOXMMHYECKHE:  CXOJICTBO  MEXAaHM3MOB  HACJEACTBEHHOCTM M OCHOBHBIX
METa0OIMYECKUX MYTEH Y BCEX OpraHu3MOB.

OpomonnonHas Teopus Y. JlapBuna. [Ipeanoceliku BO3HMKHOBEHMs JapBUHU3Ma. [IBHkymiue
CWJIBI 3BOJIIOLMU BUJOB MO JlapBHUHY (M30BITOYHOE Pa3MHOXKEHHWE IPH OrPaHUYEHHOCTH PECypCOB,
HeonpeaenéHHas U3MEHUYNBOCTh, 00ph0a 3a CyIIeCTBOBAaHHUE, €CTECTBEHHBIH 0TOOD).

Cunrernyeckas Teopus sBotonuu (CTI) u e€ 0OCHOBHBIE MOIOXKEHUS.

MuxkposBosnonus. [Tomyssius kak eJUHNUIA BUIA U 3BOITIOIUH.

JBwxyne cunbl ((hakTopel) SBOMIONMHM BHUAOB B MpuUpoAe. MYyTAalMOHHBIA Mporecc |
KOMOMHATHBHAs: U3MEHUUBOCTbh. [lonmynannonHble BOIHBI U ipel¢ reHoB. V3omsius 1 Murparus.

EctecTBeHHbII 0TOOp — HampaBisoUuil ¢pakTop 3Boounnd. PopMbl €CTECTBEHHOTI'O 0TOOpA.

[Ipucrnoco01eHHOCTh OPraHU3MOB KakK pe3ysbTaT 3BoNoLMU. llpumepsl mpucnocoOneHuit y
OpraHu3MoB. ApoMop(03bl U UANOAANTALIUH.

Bun u BugooOpasoBanue. Kpurepuum Buma. OcHoBHble (OpMBI  BHI000pa30BAHUS:
reorpaguueckoe, SK0I0rn4ecKoe.

MakposBomonusa.  PopMbl  3BOMIOUMU:  (UIETHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napasuienbHas. HeoOpaTuMoCTh 3BOIOLUH.

[IpoucxoxzaeHne OT HecNeUMaIU3UPOBaHHBIX NpeakoB. IIporpeccupyromas crenuanu3anus.
AnanTuBHas paguarysl.

JdemoHcTpanuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuit, K. M. bap, 3. I'ekkens,
®. Mrwomiep, A. H. Ceeprios.

Tabnumbl U cxembl: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3emie», «3apoAblllid MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl OOpbOBI 3a cyllecTBOBaHHME», «EcTecTBeHHBIH 0TOOPY,



«MHoroo0pa3ue COpTOB pacTeHuit», «MHoroobpasue TOpOJ KUBOTHBIX», «llomymsmum,
«MyTanoHHasi HU3MEHYHMBOCTB», «ApoMopdo3sl», «Mamoamantamumy», «OOmas aereHepanusy,
«/IBmxkymme cumbl 3Bomtonuny, «Kapra-cxema Mmapmipyra myremectBus Y. Jlapunay, «boprba 3a
cyuiectBoBanue», «lIpucrnocoOneHHocTs opranusmoBy», «['eorpaduyeckoe BHUI000pa3OBaHUEY,
«DKOJIOTNYECKOE BUI000PAa30BAHUE.

O6opynoBaHue: KOJIEKIIHS HACEKOMBIX C Pa3MYHBIMU TUIIAMU OKPACKU, HA0Op TIIOOB U CEMSH,
koyiekuus «lIpuMepsl 3alUTHBIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAieTb «OCHOBHbIE HAIlpaBJICHUS
IBOJIOIMI», 00BEMHAs MoJeNb «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX Y.

buoreorpadguueckast kapta Mupa, Komiekuus «PopMbl COXpPaHHOCTH MCKOIMAEMbIX KUBOTHBIX U
pacTeHui», ™ozenb ammukanus «llepekpéct xpomocom», BlaxHele mnpenapartel «Pa3Butne
HacekoMoroy, «Pa3BuTHe JArymkny», Mukpomnpemnapar «Jposoduna» (Hopma, MyTauuu GOpMbI KPUIEEB
U OKpPACKH TeJna).

JlaGopaTopHble U NpaKkTHYecKue padoThi:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BHIOB 11O MOP(OIOTHUECKOMY KPUTEPUIO».

JlaboparopHas pabota Ne 2. «Omnucanue NpuCIOCOOTICHHOCTH OpraHUu3Ma U €€ OTHOCHTEIHHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE )KM3HH HA 3emJie.

JoHayuyHble mpe/ICTaBlICHUs O 3apOKJICHUU KU3HU. HayuHble runore3bl BO3HUKHOBEHUSI KU3HU
Ha 3emie: aOuoreHe3 W MaHcrepMus. XUMUYecKas 3BONIOLMS. AOMOT€HHBIM CHHTE3 OpPraHWYecKUX
BEUIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE XUMHYECKOH 3BOJIIOLUU.
HavanpHble »Tanel Omonornueckoi sBomronnu. I'mmoreza PHK-mupa. dopmupoBanue mMeMOpaHHBIX
CTPYKTYp U BOSHHKHOBEHUE NMPOTOKJIETKH. [IepBbie kiieTku u ux 3Bomtonus. PopMUpoBaHHE OCHOBHBIX
TPYII dKUBBIX OPTaHU3MOB.

PazButune xu3HM Ha 3emiie 1o spaM u nepuojaaM. Katapxeil. Apxelckas U IpoTepO30MCcKas IpHI.
[Tanmeo3oiickas 2pa u €€ mnepuUOIbl: KEMOPHICKHUM, OPJOBUKCKUM, CHIYPUMCKUN, JTEBOHCKUM,
KaMEHHOYT OJIbHBIN, IIEPMCKUI.

Me3so3oiickasi spa u €€ epruoibl: TPUACOBBIN, IOPCKUIA, MEJIOBOM.

KaitHo3zolickast 3pa u €€ nepuo/ibl: NajgeoreHOBbIi, HEOT€HOBBIN, AHTPOIOTE€HOBBIM.

XapakTepucTuka KiIMMaTa M TeoJOoru4eckux mporeccoB. (OCHOBHBIE JTambl 3BOIIOLUHU
pPacTUTENBHOI'O0 U KUBOTHOrO MUpa. ApoMop(ho3bl y pacTeHHIl U XKUBOTHBIX. [losiBIeHHE, paclBeT U
BbIMHpPaHUE TPYIII KUBBIX OPTaHHU3MOB.

Cucrema opraHM4ecKkoro Mupa Kak oTpaxxeHue 3BOIOLNNA. OCHOBHBIE CUCTEMATHUECKHUE TPYIIIIbI
OpraHU3MOB.

OBoironus YeraoBeKa. AHTPONOJOrusl Kak Hayka. Pa3BuTue mpeactaBieHUl O MPOUCXOKICHUU
yenoBeka. MeTonpl M3ydeHHs aHTpornoreHesa. (CXOACTBA M pa3iMuusl YENOBEKa U KMBOTHBIX.
CucremMaTnuecKoe MojI0KEHNE YEJIOBEKa.

JBuxymue cuibl (dakrtopbl) aHTponoreHe3a. HacieacTBeHHass H3MEHUMBOCTh U €CTECTBEHHBIN
or6op. ObmIecTBeHHBINH 00pa3 KU3HH, U3TOTOBICHUE OPYAUN TPY/a, MBIIUICHUE, PEUb.

OCHOBHBIE CTaIUU W BETBU 3BOJIOLUU YEJIOBEKA: aBCTpATONUTEKH, UenoBek ymenslid, YenoBek
npsaMoxonamuil, YemoBek HeaHaepTanbckui, YemoBek pasymHbld. Haxonknm MCKoIlaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUS, 00JIACTh PACIIPOCTpaHEHHsI, 00bEM I'OJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOMNBIINE pachl: eBporeouaHas (eBpasuiickas), Herpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHASA), MOHTOJIOMTHAS (a3uaTcKo-aMepuKaHCKasi). UYepthl



IPUCIIOCOOJIEHHOCTH TPEACTABUTENEH YEIOBEYECKHUX pac K YCIOBHUSM CyllecTBOBaHMs. ETuMHCTBO
yesoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpanmuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. /lapBun.

Tabnups! u cxemsl: «Bo3HukHOBeHHE CONHEUHON CUCTEMBI», «Pa3BUTHE OpraHMYECKOro MHUpay,
«PactutenbHas kieTka», «KuBotHas knetkay», «[Ipokapunoruueckas kieTka», «CoBpeMeHHasi cUcTeEMa
OpraHu4ecKoro Mupay», «CpaBHEHHE aHAaTOMHUYECKHX YEepPT CTPOCHHUS YEIOBEKa M UYEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeECTa MaJCOHTOJOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOI'O0 YEJIOBEKa,
«/IpeBHeiiue aroau», «JpeBaue moany», «llepBbie cCOBpeMEHHBIE 0N, «HeroBeuecKne pachi».

Oo6opynosanue: mynsixku «lIpoucxoxaenue yenoekay (OIOCTbI aBCTpaIONUTEKa, TUTEKAHTPOIA,
HEaHIepTalblla, KPOMAaHBOHIIA), CIICTIKH FIIA N300paXCHHSI KAMEHHBIX OPYIHi TIEPBOOBITHOTO YEIOBEKA
(KaMHH-YOIIIIEepH, pyOuIia, ckpebdina), reoxpoHoloruyeckas Tabmauma, Kouiekus «DopMbl COXpaHHOCTH
MCKOIAE€MbIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

[Tpaktiueckas pabora Ne 1. «M3ydyeHHwe HCKOMAeMBbIX OCTATKOB PACTEHMM M >KUBOTHBIX B
KOJIJIEKLIASX.

OKCKypcusi «DBOJIIOIMS OpPraHUYecKOro mupa Ha 3emie» (B €CTEeCTBEHHO-HAyUHBIH WIH
KpaeBeauecKui My3eil).

Tema 3. Opranusmbl 4 OKpPY:Kal0LIas cpeaa.

DKOJIOTHsl KaK Hayka. 3aJaud M pa3/ielbl IKOJIOTMU. METOobl IKOJIOTMYECKUX HCCIeOBaHUM.
DKOJIOTMYECKOE€ MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpensr obutanus OpraHU3MOB: BOJHAS, Ha3eMHO-BO3/IyIIIHAS, TMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonorudeckue (axropsl. Knaccudukamus sxomorudeckux  (HakTopoB: aOHOTHYECKUE,
OMOTHYECKHE U aHTPOMOreHHbIe. [[eficTBHE SKOIOrnuecKuX (PaKToOpoB HA OPraHU3MBI.

AbGuorndeckue (akTOphl: CBET, TeMmIepaTypa, BIaxHocTh. Dortonepuomusm. [IpucnocobneHus
OpPTraHMU3MOB K JIEHCTBUIO abnoTH4ecKuX (pakTopoB. bronoruueckue puTMel.

buornueckue ¢aktopel. Buabl OMOTHUECKMX B3aMMOJEHCTBHI: KOHKYPEHIMSI, XHIIHHYECTBO,
cumbuo3 u ero Gopmel. [lapasutusm, Koomeparus, MyTyaJld3M, KOMMEHCAIN3M (KBapTHUPAHCTBO,
HaxJICOHWYECTBO). AMEHCaIu3M, HEUTpaiu3M. 3HaueHHe OWOTHYECKMX B3aUMOJCHUCTBHH IS
CYIIIECTBOBAHMS OPraHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTEPUCTUKU Nonyassuu. OCHOBHBIE MMOKa3aTeNn MOMYISIUN: YHUCIEHHOCTD,
IJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalusd. JMHAMUKA YUCIEHHOCTH NOMYJISIUN U €€
perymsius.

JdemoHcTpauuu:

[Toptpersr: A. I'ymbonbar, K. ®@. Pynbe, 3. 'ekkens.

Tabmuubr u cxembl: kapta «lIpupomnsie 30HBI 3emum», «Cpenbl OOUTAaHUS OPraHU3MOBY,
«Dotonepuoansmy, «l[lonmynsiuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTU TMOMYISIUA WH(PY30PHH-
Tydensku», «lumessie nenm».

JlabopaTopHble M NpaKkTHYeCKUEe padoThI:

Jlaboparopuasi pabora Ne 3. «Mopdomorndeckiue OCOOEHHOCTH pPACTEHUN W3 Pa3HBIX MECT
OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuyeckas padora Ne 2. «IToncuér mIOTHOCTH MONYJISIMA Pa3HBIX BUJIOB PACTCHHI».



Tema 4. CooluiecTBa U 9KOJIOTHYECKHE CHCTEMBbI.

CoobmiectBo opranu3mMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BUAOBAas, MPOCTPAHCTBEHHA,
Tpoduyeckas (nuiesas). Buabi-nomuHanTsl. CBA3M B OHOIIEHO3E.

Okonorudeckue cucteMbl (3kocucreMsl). Ilonste 00 3kocuctemMe u  OMOreolEHO3E.
OYHKIIMOHAIBHBIE KOMITOHEHTBI SKOCHCTEMBI: MPOIYIIEHThI, KOHCYMEHTHI, peAayleHThl. KpyroBopor
BEIIECTB U MOTOK DHEPrUH B 3KocucTeMe. Tpoduyeckue (MUILIEBBIE) YPOBHU dKOCHCTEeMEBI. [lurieBsie
nenu ¥ cetr. OCHOBHBIE TIOKA3aTeNIM YKOCHCTEMBI: OnoMacca, pOaYKIUs. DKOIOTHIECKHE TTHPAMHU/IBI:
NOPONYKIIMM, YHUCIEHHOCTH, Ouomaccel. CBOHCTBA HKOCHUCTEM: YCTOWYHMBOCTb, CaMOPETYISLus,
pa3Butue. Cykieccus.

[IpupoaHbie  HKOCHUCTEMBI. JKOCHCTEMBI O3€p M pEK. ODKOCHUCTEeMa XBOWHOIO WM
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOTEeHHBIE JKOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YpOOdKocucTeMbl. buonoruueckoe u
XO3HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak ¢akrtop ycToHdmBocTH OdKocucTeM. CoxpaHeHHEe OHOIOrHYECKOro
pa3HooOpasus Ha 3emIie.

VYuenne B. U. Bepuaackoro o 6uocdepe. ['panuripl, coctaB u ctpykrypa 6mochepsl. Kusoe
BemecTBO U ero gpynkuuu. OcoOeHHOCTH Omochepsl Kak TI00aTbHONW KOCHUCTEMBI. J[MHaMUYeckoe
paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTs! BemecTB 1 OMOreOXUMHUYECKHE IIUKIIBI JIEMEHTOB (yriepo/ia, a30Ta). 30HaTbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Omnocdhepe 3eminn. AHTpONOreHHble U3MeHeHuss B Ouocdepe. I'nmobanbHbie
JKOJIOTMYECKUE TIPOOJIEMBI.

CocymecTBoBaHuEe TNpUPOAbl W uenoBedecTBa. CoxpaHeHue OuMOpazHOOOpa3usi Kak OCHOBA
ycroitunBoctu O6uochepsl. OCHOBa palMOHAIBHOTO YIPaBICHUS MPUPOTHBIMH pecypcaMu U HX
ucnoiab3oBaHue. JloctuxeHus: OMOIIOTUY U OXpaHa IPUPOJIBI.

JdemoHcTpaumuu:

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

Tabmumsl u cxembl: «[lumeBsle nenu», «buoreHos3: coctaB u cTpykrypa», «lIpuponnbie
coobmecTBay, «llenn nuranus», «IKonorudeckas nupamuaa», «bruocdepa u yenoBek», « IKOoCHUCTEMA
HIMPOKOJTUCTBEHHOT'O Jiecay, «IDKOCHUCTeMa XBOWHOro jecay, «buoreHo3 BomoéMay, «ArpoueHo3y,
«IIpuMepHBIE aHTPONOTEHHBIE BO3JECUCTBUSA Ha NPUPOAY», «BaxHeilne HMCTOYHUKH 3arps3HEHUs
BO3/yXa M TPYHTOBBIX BO1», «IlouBa — BaskHelIast cocTaBJsitomiast ouochepnn», «DakTophl Aerpagauu
nouBy», «l[lapHukoBbiii 3ddexr», «DakTopsl pPaaUOAKTUBHOrO 3arpsi3HeHUst Ouocdeprl», «OO6mas
CTpyKTypa Ouocdepni», «Pacmnpocrpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouochepb»,
«Kpyrosopor yriepona B 6uocgepe», «kKpyroBopor azora B mpupoe.

O6opynoBanue: Mopenb-aniuikKanus «Tunuyable OHOLEHO3bI», Tepbapuil «PacturenbHbIe
cooOmiecTBay, Kouteknun «buorneHo3y, «Bpeaurenn BaXHEWIINX CETBCKOXO3IWCTBEHHBIX KYIBTYPY,
repOapuu U KOJJIEKIIUU PACTEHUHN U )KMBOTHBIX, MPUHAIISKANIUE K Pa3HBIM SKOJIOTHYECKUM TPYIIaM
onHoro Buna, Kpacnas kaura Poccuiickoit denepannu, n300paKeHHUs] OXpaHIEMbIX BUJOB PACTEHUN U
JKUBOTHBIX.



ITNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MY HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHU A

Cornacao ®I'OC COO, ycTaHaBiIMBaIOTCS TPeOOBAHUSI K pe3yJIbTaTaM OCBOEHUS 00yUYaIOLUMUCS
IPOrpamMM CpeHETo 00IIero oopa3oBaHus: IMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX pe3yJbTaTOB OCBOEHUs MpeaMeTa «bruonorus BbIIEIEHBI CIEIYIOLINe
COCTABJISIFOIINE: OCO3HAHKME O0YJAIONUMHUC POCCUUCKON TPAKIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CaMOCTOSITETLHOCTH U CAMOOIPE/ICICHHUIO, HAJIU4Yhe MOTHUBAMA K OOyUYEHUIO
Ouonoruy, IeJIeHaNpaBICHHOE Pa3BUTHE BHYTPEHHHUX YOCKIEHUN JMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH W MCTOPUUYECKUX TPAAULIHMKA Pa3BUTHSI OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaronmxcsi pyKOBOJCTBOBAThCS B CBOEU JESATEIBHOCTH IEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH,
OPUCYIIUMU cHCTeMe OWOJIOrMYecKOro oOpa3oBaHHUs, HAIMYKMe 3KOJIOTHYECKOro MpPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IETH M CTPOUTH )KM3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MpeaMera «BbHoIorusy JOCTHTaloTCs B €IUHCTBE YIeOHOM U
BOCIIUTATEJIbHOU JIEATEIbHOCTU B COOTBETCTBUHU C TPAAUIIMOHHBIMA POCCUHUCKUMH COLIMOKYIbTYPHBIMU,
HMCTOPUYECKUMH W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, MPHUHSATHIMH B OOIECTBE MpaBUJIaMU M
HOpMaMU TOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOBOCITUTAHMS U CaMOPa3BHUTHSI,
pa3BUTUSl BHYTPEHHEH NO3UMLMU JIMYHOCTHU, MATPUOTH3MA, YBAXKEHUS K 3aKOHY U IPABONOPSAKY,
YEJIOBEKY TpyJda U CTaplieMy IIOKOJEHUI0, B3aUMHOTO YBAXKEHHUS, OEpPEKHOTO OTHOMICHHS K
KYJIbTYPHOMY HACIIEAMI0 W TpaJulUsM MHOINOHAaUIMOHAJIBHOrO Hapona Poccuiickon Penepanuu,
MIPUPOJIE U OKPYXKAIOIIEH cpejie.

JlnuyHOCTHBIE pe3yJibTaThl OCBOCHUs yueOHOro mnpenMera «buoMOTHS» JOMKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHONW BHYTpPEHHEH
MO3UIMEeH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTALUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHHE >XU3HEHHOTO
ONbITA W ONbITA JAEATEIBHOCTH B IMPOLIECCE pealr3alli OCHOBHBIX HAIIPABICHUN BOCHUTATEIbHOU
JIeSITeILHOCTH, B TOM YHCJIE B YaCTH:

1)rpaxxaanckoro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMH O0Yy4aromerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 00IIecTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH, YBOKEHHUE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKON JAEATENHHOCTH TPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U TTO3HABATENbHBIX 337124, BBIMOTHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO IMO3HIIAIO MO OTHOIICHHWIO K SIBJICHUSM COBPEMEHHOMU
JKM3HHU U OOBACHATH €€

YMEHHE YYUTBHIBaTh B CBOUX JICUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOT'O B3aUMOJCHCTBUS
JOJIeN C pa3HBIMH YOCKICHUSIMU, KYJIbTYPHBIMH [IEHHOCTSIMH M COLIMATIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K  COTPYJAHHYECTBY B TMPOIECCE COBMECTHOTO  BBIMOJTHEHHS  YYEOHBIX,
MO3HABATENbHBIX U UCCIIEIOBATENILCKUX 3a/1a4, YBAKUTEIHHOIO OTHOLICHHUS! K MHEHUIO OMIIOHEHTOB MPU
00CYXICHIH CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJECPIKAHHS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JEATEIBbHOCTH;



2) NATPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUUCKON TpPaKTaHCKOW HIESHTUYHOCTH, IMMATPHOTHU3MA, YBAXKEHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTU Iepes PonmHO#, ropioctu 3a cBOM Kpail, cBoro Pomuny,
CBOM SI3BIK U KYJBTYPY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHATIFHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAMIO M MaMSITHUKAM MPUPOABI, JTOCTHKCHHUSIM
Poccun B Hayke, HICKYCCTBE, CIOPTE, TEXHOJOTUSX, TPYAE;

CIOCOOHOCTh OIICHWBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBIICHHE W Pa3BUTHE OHMOIOTHH,
MOHUMAaHUs 3HAYEHUs] OMOJIOTMH B MO3HAHUU 3aKOHOB MPUPOJIbI, B )KM3HU UYEJIOBEKA U COBPEMEHHOIO
o011ecTBa;

uzeiiHas yoe:xx1IEHHOCTh, TOTOBHOCTD K CIy:KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0
cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHME TYXOBHBIX [IEHHOCTEW POCCUICKOr0 HApO/Ia;

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO OB ICHIS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIE DPEIICHUS, OPUEHTUPYSACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JINYHOT'O BKJIaJ]a B IOCTPOSHUE YCTOWYUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJUTENSAM, CO3[IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSATUA LICHHOCTEW CEMEUHON KU3HU B COOTBETCTBUU € TpaAuLUsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOT0 BOCIIUTAHMSA:

ACTETHYECKOE OTHOILIEHUE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYyYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAaHUE YMOLMOHAIIBHOIO BO3/ICUCTBUS )KMBOM NTPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXXEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE NPOSBIIATH KAayecTBa
TBOPYECKOW JINYHOCTH;

5) ¢usmyeckoro BocnuTAHHS, (POPMUPOBAHHS KYJIbTYPbl 310POBbSI U IMOIHOHAIBLHOIO
0J1aronosy4ms:

MOHMMAHUE W pealm3alus 310pOoBOro W 0Oe3omacHOro obOpasza >KM3HU (30pOBOE THUTAHUE,
COONIOICHNE TUTHCHHYECKUX TPaBUI M HOPM, COAJIAaHCHPOBAHHBIM PEXUM 3aHATUH W OTIbIXA,
perynspHas ¢u3nyeckasi aKkTHBHOCTH), OEPEXHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

MOHUMAaHWE IICHHOCTH MPaBWJI WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUS B
CUTYALIMSIX, YTPOKAKOIINX 30POBBIO U KU3HH JIIOJEH;

OCO3HAHWE TOCIEJACTBUA W HENPUATHS BPEIHBIX MPUBBIYCK (YyMOTPEOJICHHUS aJIKOTOJIs,
HapKOTUKOB, KypEHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYZly, OCO3HaHHE IICHHOCTH MaCcTEPCTBA, TPYA0It00HE;

FOTOBHOCTh K aKTUBHOM JESATEIBHOCTH TEXHOJOTHYECKOM W COLMAIbHOW HaIpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIJIAHUPOBATh U CAMOCTOSITENILHO BBIMOIHATH TAKYIO AEITEIbHOCTS;

WHTEpPEC K pasIuuHbiM cdepam TpoPecCHOHATBbHON JesATENHbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOP OynyImiel mpo)eCcCuu M peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIIAHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTUYeCKOT0 BOCIIMTAHMS:



9KOJIOTMYECKH 11e7IeCO00pa3HOe OTHOIICHHUE K MPUPOAE KaK UCTOYHUKY KM3HU HA 3eMJjle, OCHOBE
€€ CyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHSI IKOJOTUYECKON KYIbTYphl: IPUOOPETEHHE OMbITA MNIAHUPOBAHUS MTOCTYIKOB
Y OIICHKH WX BO3MOKHBIX ITOCIICACTBUH TSI OKPY>KAOIIEH CPEIbl;

OCO3HaHHUE TI00aJTLHOr0 XapaKTepa SKOIOTHYECKUX MPOOJIEM H MyTel X peIieHus;

CIIOCOOHOCTh MCHOIB30BaTh MPUOOpETaeMble MPU W3YYCHUU OUOJIOTHMU 3HAHUS M yYMEHUsS IMPHU
pelIeHnH TPOOJeM, CBS3aHHBIX C pAIMOHAIBHBIM TPUPOAONOIH30BAHNEM (COOIIOCHHE TPABUI
NOBEJICHUSI B TPUPOJE, HANpaBJICHHBIX HA COXpPAHEHHE PABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
JKocucTeM, orochepsl);

AKTUBHOE HEMPUATHE JIEUCTBUI, MPUHOCAIIMUX BPEI OKPYXKAIOIICH MPHUPOJHON Cpele, YMEHHUE
IPOTHO3MPOBATH HEOJIATONPHUATHBIE SKOJIOTMYECKHE MOCICACTBUS MPEANPUHUMAEMBIX JCHCTBUHA H
MpeIoTBpaIlaTh UX;

HAJIMYAE PA3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHUS, OSKOJIOTHYECKOW KYJIBTYpPhI,  OIBITA
JeSITEIbHOCTH KOJIOTHYECKOM HAIlpaBI€HHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOM,
KOMMYHUKATUBHON M COLIMATBHOW MPAKTUKE, TOTOBHOCTH K y4YacTHUIO B MPAKTHUYECKOH NEATEIbHOCTH
9KOJIOTUYECKOW HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd ¥ OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO Ha THAJIOTe KYJIBTYpP, CIOCOOCTBYIOMIETO OCO3HAHHIO
CBOET0 MECTa B IMOJUKYJIETYPHOM MHPE;

COBEpPIICHCTBOBAHUE SI3bIKOBOW U UMTATENbCKOM KYJIBTYPhI KaK CPEACTBA B3aUMOJICHCTBUS MEXTY
JFOBMU ¥ TIO3HAHUS MUPA;

NOHUMaHHUE CIHEelU(PUKN OMOIOTMU KaK HayKd, OCO3HaHus e€ poiau B (QOpPMHUPOBAHUHU
paIMOHAIBHOIO HaYYHOT'O MBIIUICHHSI, CO3/IaHUU L[EJIOCTHOT'O MPEACTABIEHUS 00 OKPYKAIOIIEM MHUPE
Kak O €IMHCTBE INPHUPOJBI, YEIOBEKAa W OOMIECTBAa, B TMO3HAHWU IPHPOJHBIX 3aKOHOMEPHOCTEH U
peleHny pobIeM COXpaHSHHS TPUPOJHOIO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJOTMH ISl COBPEMEHHOW ITMBUIIM3AIMU: 00eCIIeYeHUs: HOBOTO
YPOBHSI Ppa3BUTHUS MEIUIMHBI, CO3JaHHE TMEPCHEKTHBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pemaTh
pecypcHbIe MPOOJIEeMBbl Pa3BUTHS YETIOBEYECTBA, MOUCKA MMYTEH BHIXOJa U3 III00ATBHBIX 3KOJIOIMYECKHX
npobieM u olecrieueHus Iepexoja K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATBHOMY HCIIOIb30BAHUIO
PUPOAHBIX PECYpPCOB U OPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJNYYEHHH OMOJNIOTMYECKMX 3HAHUM B IIENAX IOBBIIMICHUS OOIIei
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKIIMOHATBHOW TPaMOTHOCTHU
oOy4Jarormuxcsi, popMUpPyeMON NMpU U3y4EeHUN OMOJIOTHH;

NOHUMAHHUE CYIIHOCTH METOJOB TIIO3HAHUS, HCIOIB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAThH IMOJydyaeMble 3HAHUS JIJIS aHaIu3a U OOBSICHEHUS SBIICHUN OKPYKAIOIIEro
MHpa W TPOUCXOJIINX B HEM H3MEHEHWH, YyMEHHE JielaTh OOOCHOBAaHHBIC 3aKJIIOUYCHUS HAa OCHOBE
HAyYHBIX (PaKTOB U MMEIOLIUXCS JAHHBIX C IIEIIbIO MOIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS Ui pelieHus: npolieM B
peabHBIX KU3HEHHBIX CHUTYallUsX;

OCO3HaHHWE IEHHOCTH HAay4YHOW JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEJIOBATEIbCKYIO A€ATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHH 1O OMOJIOTUU B COOTBETCTBHH C )KU3HEHHBIMHU IMOTPEOHOCTAMHU.



METANPEIMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS YIeOHOT0 mpeameTa «bruoorusy BKITFOYAIOT: 3HAYUMbIS
s (opMHpOBaHHS MHPOBO33PEHUS OOYYAMOIIHUXCS MEKIUCIHUIUIMHAPHBIE —(MEXIPEIMETHBIC)
OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHON KapTUHBI MHUpa M CHenu(UKy METOI0B
MO3HAHMS, WCIIOB3YeMBIX B €CTCCTBCHHBIX HayKax (BEIICCTBO, DHEPIHs, SBJICHHE, IMPOIECC, CUCTEMA,
HAy4YHBIA (DaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJ0BaHuE, HaOIIOeHME,
U3MEpEeHHEe, OKCIEPUMEHT U JApPYruxX), YHHBEpcajbHble YueOHble JAelcTBUS (IIO3HABATENbHEIE,
KOMMYHUKATHBHBIC,  PETYJSITUBHBIE),  oOecreunBaronme  GopmupoBaHue  (PyHKIIMOHAIBHON
TPAaMOTHOCTH M COITMATBHON KOMIETEHITMHOOYUAIOIINXCs, CIIOCOOHOCTh O0YYArOIIMXCSl MCIIOIB30BATh
OCBOEHHBIE MEXAUCLIUIIITNHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHHUBEpCalbHbIe YueOHbIC ACHCTBUS B
ITO3HABATEJIbHON Y COUMAIIBHON IIPAKTUKE.

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIero 0O0pa3oBaHUS JOTKHBI
OTpaXkaTh:

OByajeHHe YHUBEPCAIbHBIMH YU4€OHBIMH MO3HABATEILHBIMH e CTBUSIMU:

1)0a30Bble JIOTHYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO  (OPMYIUPOBAaTh W  aKTyaJllM3UpOBaTh MpobiieMy, paccMarpuBarh €€
BCECTOPOHHE;

UCIIONb30BaTh IMPU OCBOCHHWHM 3HAHHWKA MPHUEMBI JIOTHYECKOT0 MBIINUICHHS (aHAIHM3a, CHUHTE3a,
CpaBHEHHS, KilaccH(pUKaIMK, 0000IIEeHHs), pACKPBIBATH CMBICII OMOJIOTHYECKUX IMOHATHH (BBIICTIATH MX
XapaKTepHBIC TIPU3HAKY, YCTAHABJIMBATH CBSI3U C IPYTUMH TOHSATHIMH );

OTIPENIETISATh NN JESTEILHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUH MX JOCTHUKCHHS, COOTHOCHTD
pe3yabTaThl ACITENFHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

UCTIOTH30BaTh OMOJIOTMYECKUE TIOHATHS JUTI OOBsCHEHUS (DaKTOB M SIBIICHUI KUBOU IPUPOJIBI;

CTPOHTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, ICTyKTHUBHBIC, MO AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U TMPOTUBOpPEYHs B paccMaTpUBAEMbIX SBJICHHSIX, (OpPMYIHpOBaTh BHIBOABI U
3aKITIOYCHUS;

NPUMEHSTh CXEMHO-MOJENBHBIC CpPEICTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3EH W
OTHOIIEHUH B HU3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKXke MPOTUBOPEUUi pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEHICHUS TPOOJIEMBI C y4ETOM aHaIM3a UMEIONINXCS MaTepHaTbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JCSATEIHLHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IIEJISM, OIICHHBATH
PUCKU TIOCIIEICTBUN AEITEILHOCTH;

KOODAMHHPOBATh M  BBINONHATH pabOTy B  YCIOBUSX PpEAIbHOrO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIUICHHUE TP PEIICHUN KU3HEHHBIX TIPOOIIEM.

2)0a30Bble HcciIea0BaTeIbCKUE IeiiCTBUA:

BJIQJICTh HABBIKAMH y4EOHO-MCCIICJIOBATEIILCKOM ¥ TIPOCKTHOM JCSATEIBHOCTH, HABBIKAMHU
paszpeliieHust mpodieM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTENILHOMY MTOMCKY METOJIOB PEIICHHUS
MPAKTHYECKUX 33/1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHUS;



UCIOJb30BaTh PA3IMYHbIE BUABI JESITEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUIO U IPUMEHEHHUIO B YU€OHBIX CHTYAIMSIX, B TOM YUCIE TIPHU CO3/IaHUU
yueOHBIX U COIIMAIBHBIX TPOEKTOB;

(dbopMHUpPOBaTh HAYYHBIH THUI MBIIIICHHUS, BIAJACTh HAYYHOH TEPMHHOJIIOTHEH, KITFOUCBBIMHU
MOHATUSIMU U METOJIAMH,

CTaBUTh U (GOPMYIHUPOBaTH COOCTBEHHBIC 3aJaud B O0pa30BaTENbHOW MEATEIBHOCTH H
YKU3HEHHBIX CHUTYaITUsX;

BBISBJISTH NIPUYUHHO-CIICICTBEHHBIC CBSI3U M aKTyallM3MPOBATh 337auy, BBIIBUTATh TUIIOTE3Y €€
pellleHus], HaXOIUTh apTyMEHTHI Ui JOKa3aTelbCTBa CBOUX YTBEP)KIEHU, 3a/laBaTh MapaMeTphl U
KPUTEPUU PELICHMUS;

AHAIM3MPOBATH IMOJIYYCHHBIC B XOJI€ PEIICHHS 3a/1a4ll PE3YJIbTAThl, KPUTHUYCCKHA OIICHUBATH WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

JTaBaTh OIEHKY HOBBIM CHTYAITUSIM, OICHUBATH IPHOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh II€JICHANIPABICHHBII IOMCK TMEpeHoca CpPeACTB U CIOCOOOB JECWUCTBUS B
poheCCUOHATBHYIO CPEAY;

YMETh TIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MMPAKTHUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUCOHBIX MMPEIMETOB;

BBIIBUTATh HOBBIE UJEHU, MPEAJIaraTb OPUTHHAIBHBIE TIOJXObl U PELICHUS, CTAaBUTh MPOOIEMBbI U
3aJa4uM, IOMYyCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nundopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpManuu (TEKCTe Y4eOHOro mocodus, Hay4uHO-
MOMYJIIPHOU JTUTEpaType, OMOIOTMYSCKUX CIIOBAPSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WHrepHeTe), aHATU3UPOBATh MH(POPMAIIMIO PA3IMYHBIX BHJIOB M (DOPM IMpECTaBICHUS, KPUTUICCKH
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

dbopMyTUpOBaTh 3ampoChl W TPUMEHSATH pPa3IMYHBIC METOABl TPU TIOMUCKE U OTOOpe
O6uonoruveckoil nudopmanuu, HeOOXOIMMOM [T BBITOIHEHUS YIeOHBIX 3aa4;

npuoOpeTaTb  ONBIT  WCHONB30BaHUSA  WH(MOPMALMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOT'O UCITOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMANBHYIO (hOpMY MpeACcTaBIeHUsT OMONIOrHuecKoi nHdopMamu
(cxeMmbl, rpaduKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH U IPYTOE);

WCITOJIb30BaTh HaYYHBIN SI3BIK B KAUE€CTBE CPENICTBA TIPH paboTe ¢ OMoIornueckoi HH(OpMAaITHEH:
MPUMEHSTh XUMUYECKUE, PU3NIECKUE U MaTEMATHUECKUE 3HAKU U CHMBOIIBI, (OpMYIIbI, a00OpeBUatTypy,
HOMEHKJIaTypy, UCIOIB30BaTh M MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIIMYECKHE CPEICTBA HATIISITHOCTH;

BJIAJICTh HABBIKAMH PACMO3HABAHUS W 3aIIUTHl MHPOpMaNuu, WHOOPMAIIMOHHON 0€301MacHOCTH
JUYHOCTH.

OBiageHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMH:

1)o6menne:

OCYIIIECTBIISITh KOMMYHHKAIIMK BO BCEX cdepax >XKWU3HHM, aKTMBHO y4aCTBOBATh B JHAJIOTE WIIH
JTUCKYCCHUU MO CYIIECTBY OOCYyXJaeMol TeMmbl (YMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBATh CYXKACHUS
OTHOCHUTENIFHO BBITIOJTHEHUS MpeUIaraéMoi 3aa4r, YIUThIBATh HHTEPECH U COTIIACOBAHHOCTH MO3HUIINNA
JIPYTUX YYACTHUKOB JUAIIOTA WK TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpeACTBAa OOIICHHUS, MOHWMATh 3HAUEHHE COIMAIBHBIX 3HAKOB,
MPEIIOCHUIOK BO3HUKHOBCHHS KOH(IMKTHBIX CHTYaIldd, yMETh CMATYaThb KOH(IMKTBI W BECTH
HIEPETrOBOPHI;



BJIAJICTh PA3JIMYHBIMHU CIIOCOOAMHU OOLICHHMS W B3aUMOJAEUCTBUS, TOHUMAaTb HaMEPEHUs JPYTUX
JrO/IeH, POSIBIISATh YBAXKUTEIHHOE OTHOILIECHHE K COOECEIHUKY U B KOppeKTHOH (opme hopmMyarpoBaTh
CBOU BO3paKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB.

2)coBMecTHasi 1eSITeIbHOCTD:

MOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBUAYAJIbHON pabOThI IPU PEIICHUN
Ouonoruyeckord mpoOseMbl, OOOCHOBBIBATH HEOOXOJMMOCTb IMPUMEHEHHsS] TPYIIOBBIX (HopM
B3aMMOJAEHCTBYS IPU PELICHUH Y4eOHON 3a/1a4H;

BbIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX JeHCTBUH ¢ y4€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH KaXJI0r0 WICHA KOJJICKTHBA;

IPUHUMATD L€ COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATH U KOOPAUHHUPOBATH JECHCTBUS 10
e JOCTMIKEHHMIO: COCTaBJIATh IUIaH JAEHCTBHM, pacHpenessaTb pold ¢ y4ETOM MHEHMH YYacCTHUKOB,
00CyXIaTh pe3ynbTaThl COBMECTHON padOThI;

OLIEHMBATh KayeCTBO CBOETO BKJIJa M KaXJOr0 y4aCTHMKAa KOMAaHIbl B OOLIMI pe3yabTar Io
pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBbIE IIPOEKTHI, OLIEHWBAaThb UAEU C TO3ULIHUU HOBM3HBL, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBIISATh TMO3UTHUBHOE CTPATErMUECKOE IOBEJICHHE B PAa3IMYHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OBiageHHe YHMBePCAJIbHBIMHU Pery/JsiTHBHBIMY ICHCTBUSIMU

1)camoopranuszanmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS1 BBIBICHUS MPOOJIEM U UX PELICHMS B KU3HEHHBIX U
yUeOHBIX CUTYaITHSIX;

BbIOMpaTh Ha OCHOBE OHOJOIMYECKUX 3HAHUI LeNeBble UM CMBICIOBbIE YCTAaHOBKM B CBOUX
JIEUCTBUAX M TMOCTYNKaxX IO OTHOIIEHWIO K JKUBOW TMPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKpY’KaIOIlKX;

CaMOCTOSITEJIHO OCYILECTBJIATH [I03HABATEIIbHYIO €SATEIbHOCTb, BBISBIIATH IPOOJIEMBI, CTABUTH U
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOM JAEATEIbHOCTH U )KU3HEHHBIX CUTYaIUSX;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PEIICHUS MPOoOJIeMbl C YUETOM MMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpsATh paMKH Y4€OHOT O IpeiMeTa Ha OCHOBE JIMYHBIX MTPEAIOUTEHHIA;

JieNIaTh OCO3HAHHbII BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHHBATh IPUOOPETEHHBIN OIbIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HIMPOKOH HPYIUIMH B pasHBIX 00JacTAX
3HaHUH, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHbIN U KyJIbTYPHbIH YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YIHTATOB LIEISIM;

BJIa/IETh HAaBBIKAMU IIO3HABATENILHOM peQuieKCMM KaK OCO3HAHMSI COBEpUIaeMbIX ACHCTBUI U
MBICJIUTENIBHBIX TPOIECCOB, UX PE3YJIbTaTOB M OCHOBAaHUM, UCIOJIB30BaTh MPHUEMBI pedICKCHH IS
OLIEHKHU CUTYalllH, BBIOOpA BEPHOT'O PELIEHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEILICHUS MO0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M ApI'YMEHTHI APYTUX MPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;



3)npuHsaTHE ce0s U APYTrUX:

MNpUHUMATh CC6$I, IIOHHUMasA CBOM HEAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M ApI'YMEHTHI APYTUX MPU aHAIIM3€ PE3YAbTAaTOB e TEIbHOCTH,
IpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BHBaTh CIIOCOOHOCTh TOHUMATh MU C TIO3UIUH JIPYroro 4eJIOBeKa.

MNPEIMETHBIE PE3VJIBTATHBI

[IpenmerHble pe3ynbTaThl ocBoeHHs mporpammbl COO mno Ouonoruu Ha 0a30BOM YPOBHE
BKJIIOYAIOT crienuduueckue i yueOHoro npeamMera «bronorusy HaydHble 3HAHUSL, YMEHHSI U CIIOCOOBI
JCWCTBUH TI0 OCBOCHUIO, HMHTEPIIPETAllMM W NPeoOpa3OBaHHUIO 3HAHWUW, BHUJBI JCATEIBHOCTH II0
MOJTYYEHUIO HOBOT'O 3HAHUS M NPUMEHEHHUIO 3HAHUH B PAa3IUYHBIX y4eOHBIX CUTYyalUsX, a TaKkXe B
peaIbHBIX >)KU3HEHHBIX CUTYaAIUsX, CBS3aHHBIX ¢ Omonorueil. B mporpamme npenMeTHbIE Pe3yNbTaThl
IIPEJICTABJICHBI 110 TOAaM 00y4YEHHMS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMs yueOHOro mnpeamera «buomorusi» ¢ 10 Knacce NONKHBI
OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MeCTe M pOJM OWOJOTMM B CHUCTEME HAYYHOIO 3HAHHS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO
MUPOBO33pEHUS, O BKJIAJ€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOTHUU,
(YHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA JUTS PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh CoOJEpXKaHHEe OMOJIOTMYECKUX TEPMHUHOB M IOHATUI: KM3Hb, KJIETKa,
opranusM, Mmerabonu3m (OOMEH BEIIeCTB M MpPEBpALICHHE HHEPruu), TOMEOCcTa3 (CaMOperysisius),
YpOBHEBAsi OpraHM3alUsl XUBBIX CHUCTEM, CAMOBOCIPOM3BEACHHUE (PEMPOAYKIMS), HACIEACTBEHHOCTD,
U3MEHYNBOCTh, POCT M pa3BUTHE;

yMEHHME u3Jlaratb OHOJOrMuYeckue Teopuu (KJIETOYHas, XPOMOCOMHAas, MYTal[MOHHAas,
[EHTpaJIbHasl JI0rMa MOJIEKYJISIpHOM Ouonorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. Basunoa) u
yueHHsl (O LIEHTpax MHOrooOpasusi M HPOMCXOXAEHUs KyiabTypHbIX pacteHuil H. WM. Basuiosa),
OIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHUE BJIaJeTh METOJAaMHU HAay4yHOrO MO3HAHUSA B OMOJOTMM: HAOIIOJCHUE U OMUCAHHUE KUBBIX
CHCTEM, IIpPOLECCOB U SIBJIEHUH, OpraHu3anus M MpOBeAECHHE OHOJIOrMYECKOro SKCIEpUMEHTa,
BBIIBDKEHUE THIOTE3bl, BBISIBIEHUE 3aBUCHMOCTH MEXAY HCCIIETyeMbIMH BEIMYMHAMHU, O0BSICHEHUE
MOJTYYEHHBIX pPE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX HMOHSATHHA, TEOpPUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBO/IbI HA OCHOBAHUU TOJYYE€HHBIX PE3yJIbTATOB;

YMEHHME BBIJIENATh CYLIECTBEHHbIE IPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U 3IYKapHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEUIECTB W
IpEBpalliCHUs] HEPTUU B KIETKe, (OTOCUHTE3a, IUIACTUYECKOr0 M HHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, PAa3MHOKEHUS, WHIUBUIYaIbHOIO PpPa3BUTH
opranusma (OHTOT'€HE3);

yYMEHUE NPUMEHATH MOIY4YE€HHbIE 3HAaHUS JUI1 00bsICHEHHUS OMOIOTMYECKUX MTPOLECCOB U SABJICHUMH,
JUIS TIPUHATUS IPAKTHUUECKUX PELICHUH B MOBCEAHEBHOW U3HU C LENbI0 oOecreueHus: 0e3011acHOCTH
CBOETO 3J0pPOBbsI U 3/I0pPOBbsl OKPYXAIOIIMX JIIOAEH, COONIOAEHHUS HOPM I'PaMOTHOIO IOBEAEHUS B
OKpYy’XKarollell MpUPONHOW cpele, MOHUMAaHHE HEOOXOAMMOCTH MCIOAB30BaHMs  JOCTHXKEHUH
COBPEMEHHOW OMOJIOruu U OMOTEXHOJIOTUH JJISl pallMOHAIILHOTO MIPUPOOI0JIb30BAHMS,



YMEHHE peliaTh 3JeMEHTapHble T€HEeTUUECKHE 33Ja4d Ha MOHO- M JUTMOpPUIHOE CKpEIIMBaHUE,
CIICTIJICHHOE HACIJIeJIOBaHUE, COCTABJIATH CXEMbl MOHOTMOPUIHOTO CKpPEHIMBAHUS ISl HpPEACKa3aHus
HACJIEJIOBaHUSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIOIHATH JJAOOpaTOpHbBIE U MpaKTUUYeCKre paboThl, COONMI0NATh MpaBuiia Mpu padore ¢
y4eOHBIM U JIa0OpaTOPHBIM 000pPYIOBaHUEM;

YMEHHE KPUTUYECKH OLIEHWBATh W HHTEPIPETHPOBaTh HWHOOPMAIUI0 OHUOJIOTHYECKOTO
COJIEp>KaHusl, BKIIIOYAIOUIYIO [ICEBOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHKOB (CpEICTBA MacCOBOM
UHOpPMaIIUH, HAYYHO-TIOMYJISIPHBIE MaTepUalibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEJOBaHUN B
Ouonoruu, MeAUIMHE, OMOTEXHOJIOTHH;

yYMEHHUE CO03/1aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIC COOOIIEHHUs, 000011ast OMOIOTHYECKYIO
UH(POPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBIN armapat OuoJIOrUH.

[IpenMeTHBIE pe3yabTaThl OCBOEHHS ydeOHoro mpeamera «buonorus»e 11 kKnacce ITOMKHBI
OTpa’kaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MecTeé U poJu OWOJOTHM B CHCTEME HAyYHOr'O0 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO
MHUPOBO33pEHUS, O BKJIA/J€ POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOTHUU,
(YHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JJIs pEIICHNUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacCKpbIBaTh COAEpKaHHE OUONOTMYECKUX TEPMHUHOB U TOHSATUIN: BUJ, MOMYJSALUSA,
reHO(OH, IBOJIIOIMS, ABUXKYIIUE CHIBI ((aKTOPBI) SBOIIOIKU, MPUCIOCOOJIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHMe, SKOJIOTUYECKHE (PAKTOPHI, IKOCUCTEMA, MPOIYLEHTHl, KOHCYMEHTBI, PEIyLECHTHI,
[[eNU MUTAaHUA, YKOJIOTHYecKas mupamMuaa, OnoreoleHos, ouocdepa;

yYMEHHE u3Jarath Ouojormyeckue Teopuu (3BomtounoHHas Teopust Y. /lapBuHa, cMHTETHYeCKas
TEOpHs SBOJIIOLMM), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapiieBoro cxoxacrsa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBiieHui u mytei sBomonnn A. H. CeBeprioBa, yuenust o 6mocdepe B. U. Bepnaackoro),
OIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BJIAJAeTh METOJaMHU HAay4yHOr'O MO3HAHUSA B OMOJOTHH: HAOIIOJCHUE U OIMCAHHUE KUBBIX
CUCTEM, IIPOLECCOB U SBICHHUI, OpraHu3alus W MPOBEJICHHE OHOJOTHYECKOr0 OSKCIEpUMEHTA,
BBIIBJKEHUE THIOTE3bl, BBISBIEHUE 3aBHUCHUMOCTH MEXAY HCCIIETyeMbIMH BEIMUYMHAMHU, OObSICHEHUE
MOJyYEHHBIX PE3yIbTaTOB, MCIONH30BAHHBIX HAYYHBIX MMOHSATHH, TEOPUH U 3aKOHOB, YMECHHE JENaTh
BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPHU3HAKU CTPOEHUS OHOJOTMYECKHMX OOBEKTOB: BHUOB,
HOMYJISIIHMA, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIEHO30B M HKOCHUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEICTBEHHOW  W3MEHUMBOCTH,  E€CTECTBEHHOro  0TOOpa,  BHI000pa30BaHUA,
IPUCIIOCOOJIEHHOCTH OPTaHWU3MOB, JEHCTBUS HSKOJIOTMYECKUX (PAKTOPOB Ha OpraHU3MbI, MepeHoca
BEUIECTB M IIOTOKAa 3HEPTMM B 3KOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHMl B JKOCHCTEMax CBOEH
MECTHOCTH, KpYTOBOPOTa BEILIECTB U OMOreOXUMUYECKUX IIUKIIOB B buocdepe;

YMEHHE MPUMEHSTH MOJTYYSHHbIE 3HAHUS JJIs1 00BSICHEHUSI OMOJIIOTMYECKUX MPOLIECCOB U SIBICHUM,
JUIS. IPUHATHUS MPAKTHYECKUX PELICHUH B MOBCEAHEBHOM JKU3HU C LIEJbI0 oOecredueHus: 0e30MacHOCTH
CBOETO 3J0POBbSI U 3JI0POBbS OKPYXKAIOMIMX JIOACH, COOMIOACHHUS HOPM TI'PaMOTHOTO TOBEJCHHUS B
OKpYXKaloIlllel TMPUPOIHON cpene, IMOHUMAaHHWE HEOOXOAMMOCTH HCIOIB30BAHUS  JOCTHKEHUUN
COBPEMEHHON OMOJIOTUH JUTSI PAllMOHATIBHOTO IPUPOIOTIOIb30BAHUS;

YMEHHE peliaTh JIeMEeHTapHble OMOJIOrHYEeCKHE 3a7]aui, COCTABIIATh CXEMbI IIEpeHOCca BEIIECTB U
SHEPruu B 3KocucTemax (Lernu MUTaHus;);



YMEHHUE BBITIOJIHATH JJa0OpaTOPHBIE M MPAKTHYECKUE PabOThI, COOI0IaTh MTpaBUiia IpHu padoTe ¢
y4eOHBIM U JIa0OpaTOPHBIM 000pPYIOBaHUEM;

YMEHUE KpPUTHUYECKH OICHHBATh W HMHTEPIPETUPOBATh HHGOPMALUIO  OHOJIOrHYECKOTro
COZCPIKAHNA, BKIIOYAOIIYIO IMCEBAOHAYYHBIC 3HAHUA U3 PAa3JINYHBIX UCTOYHHKOB (Cpe,]lCTBa MaccoBOU
UHPOpPMAIIMK, HAYYHO-TIONYJAPHBIE MaTepHallbl), pacCMaTpuBaTh TIJ00ATBHBIE SKOJIOTHYECKUE
Ipo0JIeMbI COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHUE C03/1aBaTh COOCTBEHHBIC MUCHhMEHHBIE U YCTHBIE COOOIICHUS, 00001ass O10IOrHIecKyto
I/IH(l)OpMaI_[I/IIO N3 HECKOJIbBKUX UCTOYHUKOB, T'PAaMOTHO HCITIOJIB30BATh HOHATUHMHBIN arrapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Ne HaumenoBaHnuepasiejioB u KoanyecrBouyacos daekTpoHHbIe (LH(PpPOBHIE)
n/n TEMIIPOrpamMmMbl Bcero Kourtpoabubiepaborsl | IlpakTuuecknepaGorbl | 00pasoBaTesibHbIEPECYPCHI
1 buonorusikakHayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 AHEbIe CHCTEMEL 1 X 1 https://m.eds00.ru/5T7SVKFTX
OpraHu3anus
3 XHMHHECKHH COCTaB 1 CTPOCHHE 8 1 https://m.edsoo.ru/Y TLWW9JEO
KJIETKH
4 JKu3HenesITenbHOCTHKIETKI 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOIREHIE 1 HEANBIAYATHHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHICACTRERHOCTE 1 8 15 https://m.eds00.ru/ONPNXJ7X6
U3MEHYHNBOCTHOPTaHU3MOB
C :
7 CHCTIIAOPTATIISMOB 3 https://m.eds00.ru/2EY 34NEHR
OCHOBBIOMOTEXHOJIOTHH
8 PesepBHOEBpEMs 1 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

Ne HaumeHoBaHnuepasiejioB u KoanvecrBouacos daekTpoHHbIe (LM (pPOBHIE)
n/n TEMIIPOrpaMMbl Bcero Kounrtpoabubiepadorsl | IlpakTuuecknepadorsl | 00pa3oBaTe/ibHbIEPECYPCHI
1 DBOIOIMOHHAIONOIOT ST 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OIHHICHOBCHIE I ASBITHE 9 0.5 https://m.eds00.ru/OFLS81YB5
KU3HH Ha 3emMie
3 OpraHu3Mbl B OKpYysKaroIascpe/ia 5 1 https://m.edsoo.ru/ XNFOD96AA
4 Coobmectsa 1 9 https://m.edsoo.ru/WXWAVS56F
3KOJOIr'N4YCCKUECCUCTEMBI
5 PesepBHOCBpems 2 https://m.edso0.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I10 34 0 5
[TPOTPAMME '



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Temaypoka

KognuecTtBouacos

Bce
ro

KouTpoJubHbIep
abdoThI

IIpakTuyeckuep
adoThbl

JaTausyq
eHHA

DJIeKTpOHHbIenu(poBbICOOpa3oBaTEI
bHBIEpeCYpPChl

buonorus B cucreMenayk

https://m.eds00.ru/0O2T4D1UI5

MeToapI MO3HAHUS KUBOM
npupossl. [TpakTrueckas pabora
Ne 1 «cnnonw3oBanme
pa3IMYHBIX METO/I0B MPHU
U3Y4YEHUU OMOIOTMYECKUX
00BEKTOBY

0.5

https://m.edsoo0.ru/GAB23860W

buomorndeckue cucTeMsl,
MpOoHCCChl U UX U3YUCHUC

https://m.edsoo.ru/A7VOYD215

XHUMHUYECKUH COCTAB KIETKH.
Bona u MmuHepasbHbIe CONH

https://m.edsoo.ru/L17LJ590V

benku. CocraB u ctpoeHue
OeNKOB

https://m.edsoo.ru/\VV33JINUW5W

depMeHThl — OUOIOTHYECKUE
kaTanu3aTopsl. JlJabopaTopHas
pabora Ne | «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTH
(dhepmMeHTOB (Ha mpuMepe
aMuIIa3bl WIK KaTanas3bl)»

0.5

https://m.edsoo.ru/\VBPPPBGCD

VYrineBoapl. JInnuanl

https://m.edso00.ru/OJ7NFITI5

HyknennoBbiekucnorsl. ATO

https://m.edsoo.ru/M\VOELRA9B3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/IH U MCTOABI U3YUYCHUA
KIJICTKU. KHGTO‘IHaﬂTeOpI/IH

https://m.edso0.ru/JXQMJOGM3

10

Kierka xak OCJI0CTHAsA )KHUBas
cucremMa

https://m.edso0.ru/XDCLRAF10Q

11

CrtpoeHne 2yKapuOTHIECKON
kietku. JJaboparopHas padota
Ne 2 «M3yuenue crpoeHus
KJIETOK PacTE€HUM, J)KUBOTHBIX,
rpuOOB U OaKTepUil O
MHUKPOCKOITOM Ha TOTOBBIX
MHUKpoIIpenaparax u ux
OIHICAHUE

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMEHBEIECTBUINMETAO OJTN3M

https://m.edso0.ru/LOB3I3XYZ

13

dorocunTe3. XeMOCUHTES

https://m.edsoo0.ru/V882FDGSF

14

DHEpPreTU4ecKuiooMeH

https://m.edsoo0.ru/T2LVIES3L

15

JKu3HEeHHBIN IUKIT KIETKH.
Jenenue kiaeTku. MuTo3.
JlaGoparopHas padora Ne 3
«Habmonenne MUTO3a B KJIIETKaX
KOHYHMKA KOpEIIKa JyKa Ha
FOTOBBIX MUKpOIIpEnapaTax»

0.5

https://m.edso00.ru/CO1INPWLF4

16

Buocunres Oenka. Peakius
MaTPUYHOT'O0 CHHTE3a

https://m.eds00.ru/540F4L77W

17

Tpancnsius — OuocunTe30enKa

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounble() OpMBIKH3HI —
BUPYCHI

https://m.edso0.ru/9PGS5FAJB

19

®opMBbIpa3MHOKEHUSIOPTraHU3MO
B

https://m.edsoo.ru/2JLXB4A0OR



https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXKO0X86

21

OO6pa3zoBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.
Ormo10TBOpEHHE.
JlaGoparophas pabota Ne 4
«M3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHKpOITpenaparax»

0.5

https://m.edso00.ru/C29L4DXB8

22

WNunuBuayansHOEpa3BUTUEOPraH
U3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetuka — Hayka O
HaCJICACTBCHHOCTH U
HN3MCHYHMBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH HaCJIeI0BAHUS
MpU3HAKOB. MOHOTHOpUTHOE
CKpeLIMBaHHE

https://m.edsoo0.ru/YYQSG9WI2

25

JluruOpuHOE CKpelIMBaHuUE.
3aKOH HE3aBUCUMOT O
HACJIeJIOBAHMSI IPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuermieHHOe HacJIeI0BaHNE
npu3HakoB. JlaboparopHas
paborta Ne 5 «M3yuenue
pe3yJIbTaTOB MOHOTUOPUTHOTO U
JUTUOPHUIHOTO CKPEIIMBAHUS Yy
Jp0o30(HUITBI Ha TOTOBBIX
MUKpOITperapaTax»

0.5

https://m.edso00.ru/P2SQ5ZGN2

27

T'eneruka nona. Hacienosanue
HpI/I3HaKOB, CHCIIJICHHBIX C
[IOJIOM

https://m.eds00.ru/3aGYGV47YM



https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM

28

M3MeHYHUBOCTb.
Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6.
N3yuennemoupukamoHHONN3
MEHYHBOCTH,
MOCTPOEHUEBAPUALIUOHHOTOpsia
Y BapHallMOHHOUKPUBOM»

0.5

https://m.edsoo.ru/M3IMHUK2VV

29

HacnenctBeHHast N3MEHYHBOCTD.
JlabopaTtopnas pabora Ne 7.
«AHaM3 MyTauil y 1po30Quisl
Ha FOTOBBIX MUKpOIMpenapaTax

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'eneTukauenoBeka

https://m.eds00.ru/XU9SFS3GA

31

PesepBHelil ypok. O6001IeHNE
o Teme «HacnecTBeHHOCTD 1
N3MCHUYMUBOCTbL OPTraHU3MOB

https://m.edso0.ru/E2IXRS2EB

32

Cenexuus Kak HayKa U Ipolece

https://m.edsoo.ru/3128P3L.98

33

MeTonasl U NOCTHKEHUS
CEJIEKIIMU PACTEHUM U )KUBOTHBIX

https://m.edso0.ru/JSK3Q6W0J

34

buroTexHomorusaKakoTpacabIpou
3BOZICTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34



https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KIIACC

Ne

n/
n

Temaypoxka

KoauuecTBouacos

Bce
ro

KoHnTpoJsbHbIep
a00ThI

IIpakTnyeckuep
a00ThI

Jarausyq
CHHUA

DJieKTpOHHbIenupoBbIe0OOpa3oBaTes
bHbIEPECYpPChI

DBOIIIONMS U METOIBI €€
U3Y4CHUS

https://m.edsoo.ru/6 KWQIKBKU

Hcropus passurtus
npecTaBIeHUi 00 HBOIIOLUN

https://m.eds00.ru/0SWC47SSX

Muxkpo3BoIrOLHs

https://m.edsoo.ru/TOFAUE4ZP

[Momymsiust Kak dIeMeHTapHas
€IMHUIIA BHJIA U DBOJFOIIHH.
JlabopaTtopHnas pabora Ne 1
«CpaBHEHUE BUJIOB 10
MopdooruyecKkomy
KPUTEPHIO»

0.5

https://m.edso0.ru/D3UCLTSOF

JBryiye cuisl
(3memeHTapHBIE (AKTOPHI)
JBOJIIOLIMH

https://m.edso0.ru/3EH6CNOWI

EctectBenHslIil 0TOOp U €ro
hopmbl

https://m.edsoo0.ru/DY32BUDOO

PesynbTarhl 3BONIONNN:
IPUCIIOCOOJIEHHOCTD
OpTraHu3MOB U
BUI000pa30BaHHE.
JlaboparopHuasipabora Ne 2
«OnHCcaHUenPUCIIOCOOTICHHOCTH
opraHusma u

0.5

https://m.edsoo.ru/WAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

€€0THOCUTEIILHOT oxapakTepa»

Hanpasnenus u

8 https://m.edsoo.ru/PI1FIOYV3
HYTI/IMaKPOSBOJ'IIOHI/II/I

9 HeoOpaTuMOoCThIBOTIOIUT https://m.edsoo.ru/CLA9VC5JJ

10 | VICTOpHAKH3HM Ha Seme u https://m.eds00.ru/MJIY'Y IMVX7
METOOBI €€ I/ISYLICHI/IH

1] | [HmOTE3bl MPOHCXOXICHNA https://m.eds00.ru/EKNHXBOS2
JKA3HU HA 3emiie
P

12 a3BUTHE JKUSHH HA JEMIE 110 https://m.eds00.ru/ECINSTF62
:—)paM nu HepnonaM
OCHOBHBIC 3Tallbl 3BOJIFOIIUN
paCTI/ITCJ'IBHOF O U )KUBOTHOI'O

13 | Mupa. lpaxruseckas pabora No 05 https://m.eds00.ru/7K1LYOSCT
1 «3ydeHune uckomnaempIx
OCTaTKOB paCTeHI/Iﬁ nu
JKNUBOTHBIX B KOJUICKIIUAX)»

14 (CospemenHascHcTeMaopranm e https://m.edsoo.ru/MVSEXNI9Y AK
CKOromMupa

15 | OBOMOUMTIEIOBCKa https://m.edsoo.ru/ADV3JERUE
(anTpomnorenes)

16 | ABmymmeCHIB (GaxTope) https://m.eds00.ru/D7JZMBYPQ
aHTponoreHe3a

17 OCHOBHKIECTA IMHOBOMOTHHET https://m.eds00.ru/14G19MQ4K
OBCKa
I’IGJ’IOBC“ICCKI/IC paCBI nu

18 MPUPOHBIC aNTAUH https://m.edsoo.ru/XL7QKC5PK
YqCcJIOBCKA

19 PeseprHbIit ypok. O600IICHNE https://m.edsoo.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

no TeMe «Bo3HuKHOBEHNE U
Pa3BUTHUC XXU3HU HA 3eme»

20

Ko OIr'MsIKaKHayKa

https://m.edsoo.ru/K46 KONb56I

21

Cpenbl oOuTaHus U
JKOJIOTUYECKUE (PaKTOPHI

https://m.edsoo.ru/DCOIEUICY

22

AbGuotndeckue GakTophl.
JlabopaTtopHnas pabora Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHHUS.
JlaGopartopHas pabota Ne 4.
«BnusgHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa

0.5

https://m.edso00.ru/G7NF3P1NM

23

buornueckuedaxTopsl

https://m.edsoo.ru/A6Z8MGNOR

24

DKOJIOTUYECKHE
XapaKTEPUCTUKHU MOMYJISALUH.
[IpakTuyeckas padora Ne 2
«IToacuét mioTHOCTH
MONYJISILUNA pa3HBIX BUOB
pacTeHUI»

0.5

https://m.edsoo0.ru/X42J6ABRN

25

Coo011ecTBaopraHu3MoB —
OHOLIEHO3

https://m.eds00.ru/0T2K1PNGZ

26

DKOJIOrMYECKUECHCTEMBI
(3K0CuCTEMBI)

https://m.edso0.ru/S1LIRWZMR

27

OCHOBHBIE TTOKA3aTeIN
YKOCHCTEMBI. JDKOJIOIrNYECKHE
MUpaMU/IbI.
CBONCTBa’KOCHCTEM.

https://m.edso00.ru/NSTEWOGPE



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

Cyxkueccus

28 [TpupoaHBIE3KOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPONOreHHBIEIKOCUCTEMBI 1 https://m.edsoo.ru/\WRS65U3WC
B _

30 Hocepa 1 https://m.edso0.ru/2X1VG5Q18
r00aTbHASIKOCHCTEMAa3eMITH

31 3aKOHOMEpHOCTHCYIIIECTBOBAH 1 https://m.edsoo.ru/\VV5JT6B38Z
ssorocepsl

3 | eMOBeHCCTREOE 1 https://m.eds00.ru/HXCDHPXDJ
ounochepe3emnn

g3 | OCYMCCTRORAHUCTPHPOLL i 1 https://m.eds00.ru/187G37606
YeJI0BEeYCCTBA
PesepBHeIil ypok. O6001IeHNE

34 TeMbl «Coo01iecTBa u 1 https://m.edsoo.ru/SW5XCF3K6
9KOJIOTUIECKUE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB 34 25

I10 [TIPOT'PAMME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITPOT' PAMMBI

10 KJIIACC

Kogmp()BepﬂeMorope3y.111>TaTa

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHEro o011ero
o0pa3zoBaHus

CdhopMupoBaHHOCTh 3HAHUW O MecCTe W POIU OHOIOTHH B
CUCTEME HAY4YHOIO 3HAHUS €CTECTBEHHBIX HayK, B
dbopMupoBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTHHbl MHpa M HAY4HOTO MHMPOBO33PEHMS; O BKIAAE
POCCHUHCKUX M 3apyOeKHbIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Owonornv; (QyHKIHMOHAIBHONH TPaMOTHOCTH 4YeJIOBEKa JIJIs
peLIeHUs] )KU3HEHHBIX 3a1a4

YMeHue packpbiBaTh COAEp)KaHHE OMOJIOIMYECKHX TEPMUHOB
U TIOHATUMN: )KU3HB, KJIETKA, OPraHU3M; MeTa0onu3M (oOMeH
BEIIECTB u IpeBpalieHye SHEPTHUN), roMeocras
(camoperynsnusi), ypoBHEBash OpraHM3alMs XKUBBIX CHCTEM,
CaMOBOCIIpOU3Be/IeHNE (PENpOAYKLHUs), HACIEICTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE

YMenue wu3narate OuONOrMYECKHE Teopuu (KJIETOYHas,
XpOMOCOMHasi, MyTanuoHHas), 3akoHbl (I. Mennens, T.
Moprana, H.M. BaBumoBa) u yueHuss (0 IeHTpax
MHOroo0pa3zusi M MPOUCXOXKJIEHUS KYJIbTYPHBIX pacTeHUN
H.W. BaBuiioBa), onpenenars rpaHUlbl UX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BIageTh METOIaMU HAyYHOTO MO3HAHUS B OMOIOTUU
(mabmro/ileHMe W OIKMCAaHHWE JKUBBIX CHCTEM, IPOLIECCOB M
SBIICHUI; OpraHu3alys ¥ [POBEICHHE OMOJOTHYECKOT0
OKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIIOTE3bl;  BBISBJICHHE
3aBUCUMOCTH  MEXJIYy  HCCICIyeMbIMH  BEJIHMYMHAMH,
00BsIcHEHNE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX
HAYYHBIX TIOHSITHH, TEOPH M 3aKOHOB; YMCHHE JICJaTh
BBIBOJABI HA OCHOBAHUHU IMOJTYYCHHBIX pe?,y.]'II)TaTOB)

VYMeHue BBIICHATh CYIICCTBCHHBIC TPU3HAKK BUPYCOB,
KJIETOK TIPOKAPHUOT H  JYKAPHOT, OJHOKJICTOYHBIX U
MHOTOKJICTOUHBIX OpPTaHU3MOB; OCOOCHHOCTH IIPOIIECCOB
oOMEHa BEIIECTB ¥ TMPEBpAIICHUS] DHEPTUU B KIETKE,
¢doTocuHTE3a, TUTACTHYECKOTO0 M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3A, MUTO3a, Meiio3a, OILJIOIOTBOPEHHS,
Pa3MHOXKEHUS, HHIUBUAYaJbHOTO pa3BUTUS  OpraHU3Ma
(oHTOrEHE3)

YMenune MNPUMCHATHL IMOJYYCHHBIC 3HAHUA I 00BICHEHHUS




OMOIOTMYECKUX TPOLECCOB U SBJICHUH, M TNPUHATHA
MIPAaKTUYECKUX PEIICHUN B TOBCEIHEBHOW XHW3HHM B LEIAX
obecriedeHns: OE30MaCHOCTH CBOETO 37I0POBbS U 3I0POBBS
OKpYXKAIOIIUX Jrojied, COONIOJIEeHUs HOPM TPaMOTHOIO
MOBEJICHUSI B OKPYXKAIOUIEH MPUPOAHON Cpene; MOHUMaHHUE
HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHKEHUN COBPEMEHHOMN
Ouomoruu M OMOTEXHONOTHMH  JUIsI  pallMOHAJIBHOIO
MIPUPOIOIIOIB30BAHUS

YMeHne pemaTrh 3JIeMEHTapHbIE TEHETHUYECKHE 3a/Jadyd Ha
MOHO- W  JAWUTUOPUAHOE  CKpEIIMBaHUE,  CIEIMJICHHOE
HACJICJIOBAHUE;,  COCTABJIATH  CXEMbl  MOHOTHOPHIHOTO
CKpENIMBaHUs JIs TPeICKa3aHus HACIC0BAHUS MTPU3HAKOB Y
OpraHU3MOB

YMeHne BBIONHATD J1TA00paTOPHBIE U MPAKTHUECKUE PAOOTHI,
cobmonare mpaBwia npu  pabore ¢ y4eOHBIM U
nabopaTopHbIM 000pYyI0OBaHUEM

YMeHHE KPUTHYECKH OICHUBAaTh M  HHTEPIPETUPOBATH
uH(OPMAIUIO OHOJIOTHYECKOTO CONEPIKAHUS, BKITIOYAFOIIYIO
MICEBJOHAYYHBIC 3HAHUS U3 Pa3IUYHBIX HCTOUYHWUKOB (CMU,
HAYYHO-TIOMYJIIPHBIE ~ MaTepHalibl); ATHYCCKHE  ACICKTHI
COBPEMEHHBIX HCCIICJIOBAHWI B OWOJIOTMH, MEIAHIIMHE,
OMOTEXHOJIOTHH

10

YMeHune co31aBaTh COOCTBEHHBIE IMHCHbMEHHBIE M YCTHBIC
cooOmieHusi, 0000mas OuoNIOrMYecKkyro HHpopManumo u3
HECKOJIBKHX HCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
NOHATUHHBIN anmnapar GMoJI0ruu

11 KIIACC

KoanpoBepsiemoropesyabTaTa

IIpoBepsiemble mpeaMeTHbIE Pe3yJbTaThl 0CBOCHUA
OCHOBHO# 00pa30BaTeJIbHON MPOrPaMMbI CPeIHEro 001ero
o0pa3oBaHus

CdopMupoBaHHOCTh 3HAHHUNW O MECT€ U POJIU OHOJOTUU B
CHCTEME HAay4YHOTrO 3HAHUS €CTECTBEHHBIX HayK, B
dbopmMupoBaHUU COBPEMEHHOMU €CTECTBEHHO-HAYYH O
KApTUHBl MHpa W HAY4YHOI'O MHMPOBO33PEHMS; O BKIAlE
POCCHUICKUX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Oounonoruu; (QYHKIIMOHATHHOW T'PAaMOTHOCTH 4YeJIOBEKa st
pelIeHus KU3HEHHBIX 3a7a4

YMeHue packpblBaTh COAEp)KaHUE OMOIOrMUECKHX TEPMHUHOB
U TIOHSATHHA: BUJA, TNONYJSIHS, TEHO(DOHJ, DBOIOIHS,
JBIDKYIIUE CHIIBI ((PaKTOPBI) BOMIOLMHU, IPUCTIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3OBaHME, JKOJIOTHYECKHE (HAKTOPEI,




HKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEAYILEHTHI, LENu
MATaHUsI, SKOJIOTHYECKas MupaMua, Ouoreorenos, onocdepa

YMeHue uznaratb OHUOJNIOTMYECKUE TEOpUHU (SBOJIOIMOHHAS
teopust Y. JlapBuHa, CHUHTETHYECKass TEOPHS HBOJIIOIUN),
3aKOHBI U 3aKOHOMEPHOCTH (3apopblieBoro cxonacrtsa K.M.
bapa, uyepenoBaHus TJaBHBIX HANpaBICHUA MW MyTeH
ssomorn - A.H. CesepuoBa, ydenus o Ouochepe B.U.
BepHnazackoro), omnpenenars rpaHuibl UX HPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BlIaIeTh METOJIaMH HAay4HOT'O TMO3HAHMS B OMOJIOTUU
(mabmroileHe W OINKMCAaHHWE JKUBBIX CHUCTEM, MPOILIECCOB M
SBIICHUHW; OpraHu3alis ¥ MPOBEIACHHE OMOIOTrHYECKOrO
9KCIIEPUMEHTA,  BBIIBMDKCHHWE  THIIOTE3bl;  BBISBJICHHE
3aBHCUMOCTH MEXJIYy  HUCCIICTyeMbIMHU BEJINYNHAMH,
OOBSICHEHHE TONYYEHHBIX PE3YJIbTaTOB, HCIOIb30BAHHBIX
HAy4YHBIX TTOHSATHH, TEOPHUH M 3aKOHOB, YMEHHE JelaTh
BBIBOJIBI HA OCHOBAHUU TIOJYYCHHBIX PE3YJIHTATOB)

VYmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKU CTPOCHUA
OMOTOrHYeCKUX OOBEKTOB: BUIOB, OIS, POIYIIEHTOB,
KOHCYMCHTOB, PEIYIICHTOB, OHOTEOIICHO30B U DSKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB HACIEICTBEHHOH W3MEHYHMBOCTH,
€CTECTBEHHOT'O orbopa, BU1000pa3oBaHus,
MPUCTIOCOOJIGHHOCTH OPTraHU3MOB, JCHCTBUS 3KOJOTHUECKUX
(GakTOpOB Ha OpraHU3MBI, ITIEPEHOCA BEIIECTB H IIOTOKA
OHCPIrUM B DOKOCUCTEMAX, AHTPOIIOI'CHHBIX U3MCHEHUU B
IKOCUCTEMaxX CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB W
OMOreOXMMHYECKUX IUKIIOB B Ouochepe

YMeHHne TpPUMEHSTh TONYYEHHBIC 3HAHWS JUISI OOBSICHEHUS
OMOJIOTUYECKUX TIPOLECCOB U SIBICHUW, JJs TMPUHATHS
MPaKTUYECKUX PELICHUN B MOBCEIHEBHOM >KM3HU B IIEJISIX
oOecrieueHnsi 0€30MMaCHOCTH CBOEr0 3J0POBBS M 370POBBS
OKPYXAIOIUX JIIOJCH, COONIOACHUST HOPM T'PaMOTHOIO
MOBEJICHUSI B OKPYXKAIOIIEeH MPHUPOTHON cpene; MOHUMAaHHE
HEO0OXOMMOCTH HCIOJb30BAaHUS JTOCTHKEHUN COBPEMEHHON
OMOIOrUM JIsl pallMOHATBHOTO MPUPOAOTIOIH30BAHUS

YMeHne pemarh JJIEMEHTAapHbIE OWOJOTHYECKUE 3a/1auH,
COCTaBISITh CXEMBI TIEPEHOCa BEIIECTB M JHEPruu B
9KOCUCTeMax (IIeTIH MMUTAHHUS)

VY MeHue BBIIONHATE Ja00paTOpPHbIE U NMPAKTUUECKUE PAOOTHI,
coOmofath mpaBuia npu  pabore C  y4eOHBIM U
J1a00paTOpHBIM 000pPYI0BaHUEM

YMeHHE KPUTHUYECKH OLICHUBATb M  HUHTEPIPETUPOBATH
UHGOPMaLIUIO0 OMOJIOrMUYECKOro COJEpKaHMsl, BKJIFOUYAIOIIYIO




IICEBJOHAYYHbIE 3HAHUS U3 pa3IUM4HbIX UCTOUYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuabl); paccmarpuBarh
rJ100adbHBIE  DKOJIOTMYECKUE TMPOOJIEMBI  COBPEMEHHOCTH,
(bopMHPOBaTh 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIUI0

10

YMeHue co3gaBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIC
cooOmieHus1, 0000mas OuoJOrHYecKyr uH}OpMaNUI U3
HECKOJIBKUX HCTOYHUKOB, I'PaMOTHO HCIIOJIb30BAaTh
HOHATHIHBIN annmapaT OMOIOrun




IMPOBEPAEMBIE 9JIEMEHTBI COAEP XAHUSA

10 KJIIACC

Kon

IIpoBepsieMbliid1eMEeHTCOAEPKAHMS

1

BI/IOJ'IOFI/IHKaKHaYKa

1.1

buonorust — Hayka o xuBoil npupoje. Poib Ouonoruu B GopMUpPOBaHUM COBPEMEHHOM
Hay4yHOU KapTUHBI Mupa. CHCTEeMaONOIOrHYECKUXHAYK

1.2

Metoapl mO3HAHMS KMBOW TNPUPOABl  (HAOMIOAEHHME, OSKCIIEPUMEHT, OIHCaHUE,
U3MepeHue, KiacCuuKalvs, MOJICIUPOBAHNE, CTATHCTHYECKAsT 00pabOoTKa TaHHBIX )

JKuBBIe cuCTEMBI B UX opranu3anus

2.1

XKusble cucrempl (OMOCHMCTEMBI) Kak IpeaMeT u3ydeHust Ouonoruu. CBoiicTBa
OuocucTeM U X pa3HOOOpasue

2.2

YpoBHH  oOpraHu3anud  OMOCHUCTEM:  MOJIEKYJISIPHO-TE€HETHUECKUH,  KJIETOYHBIH,
OpTraHHW3MEHHBIH, MONYSIMOHHO-BUI0BOI,3KOCUCTEMHBIN, O1OChEpHbIi

XHUMHYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XHUMUYECKUH COCTaB KIJICTKH. XHUMHYECKHE 9JICMCHTBI: MaKpO3JIECMCHTHI,
MHKPO3JICMCHTHI. Boma n MHHCPAJIBHBIC BCIICCTBA. (-DYHKI_II/II/I BOABI U MHHCEPAIBbHBIX
BCIICCTB B KIICTKC. HOZ[I[ep)KaHI/ICOCMOTI/I‘IGCKOFO6aJIaHC3.

3.2

benku. CocraB u cTpoeHue O€NKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zaMmeHuMble M 3aMEHHMMbIE AMHHOKHUCIOTHL. AMMHOKHCIOTHBIA COCTaB. YPOBHH
CTPYKTYpbI OEIKOBOM MOJIEKYJbl (IIEpBUYHAs, BTOPUYHASA, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XUMHUECKHE CBOICTBA OenmkoB. bronornyeckue GyHKINN OEIKOB.
®depmeHThl — Ouonornueckue KatamuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOcTparHas crneun(UIHOCTb. KodepmeHTsI. Buramunsl.
OtnuunsaepMeHTOBOTHEOPTaHUYECKUXKATATN3aTOPOB

3.3

VYrneBonpl: MoOHOcaxapuibl (TJHOKO3a, pubo3a M JAe30KcHpuOo3a), Aucaxapuibl
(caxapo3a, J5akro3a) M HoJMcaxapuabl  (Kpaxmal, [IJIMKOT€H, LEJJII0JI03a).
buonornueckue pyHKIUU YTriIeBOJOB.

Jlunuapl: Tpurnuuepunasl, crepouabl, (ochomunuael. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonormueckue ¢yHkuuu naunuaoB. CpaBHEHHE YIJIIEBOJOB, OEIKOB H
JIMIHJIOB KaK UCTOYHUKOB HEPTUU

3.4

HykneunoBeie kucnorel: JIHK u PHK. Hykneotuasl — MoOHOMEpbl HYKIEHHOBBIX
kucior. Ctpoenne u ¢pyukuu JJHK. Crpoenne un pynkuuun PHK. AT®: crpoenue u

byHKIIIN

3.5

[uTonmorus — Hayka o kierke. Kiierounas teopust. MeToapIn3y4eHUsIKIETOK

3.6

Krnetka xak nenoctHas xuBas cucreMa. O01ue npru3HaKky KIETOK: 3aMKHYTasi Hapy KHas
memOpaHna, mosiekynsl JIHK kak reneTnueckuii annapat, cucreMa cuHTe3a Oeska

3.7

Tunbl KJIE€TOK: »yKapHOTHUYECKass W MpokapuoTHueckas. OCOOEHHOCTH CTpPOEHUs
npokapuoTuyeckor kietku. Kiierounas crenka 6akrepuii. CTpoeHHe dyKapHOTHYECKON
kJ1eTKu. OCHOBHBIE OTJINYMS PACTUTENbHOM, )KUBOTHON U TPUOHOM KIIETKU




3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIETOYHAs CTEHKA, TIMKOKAJIHMKC, MX (DYHKIHH.
[Tnazmatnyeckass memOpana, e€ cBoiicTBa W ¢yHkuu. lluTrommasma u €€ opraHoubl.
OnnomeMOpaHHBIE OPraHoOMbI KJIETKU: H3HjomiasMarudeckas cerb (IIIC), ammapar
lNonpmxu, muzocomsl. [lomyaBTOHOMHBIE OpraHOW/IbI KJIETKU: MUTOXOHJPUH, TUIACTHUIBL.
[TpoucxoxkaeHne MUTOXOHApUN U TuIacTua. Bunbl mnactua. HemeMOpaHHbIe opraHOuIbI
KJIETKHU: pubOCOMBI, KJICTOYHBIN LEHTD, PECHHUYKH, KTYTHKH.
OYHKIMMOPTaHOUAOBKIIETKU. Brirtouenus

3.9

Snpo — perynaTopHblii LeHTp kieTku. CrpoeHue sapa: saepHas 000JI0ukKa,
KapHoIlIa3Ma, XpOMaTHH, SIIPHIIKO. XPOMOCOMBI

3.10

TpaHCHOpTBCH_ICCTB B KIICTKC

)KI/I3HC,I[CSIT6JILHOCTBKJIGTKI/I

4.1

OOmeH BemecTB, WM METa0OMU3M. ACCUMWISIMS (IJIACTHUECKUH OOMEH) H
TUCCUMUJIISIIIASA  (SHEPreTHYeCKHii OOMEH) — JIB€ CTOPOHBI €IUHOrO IIpoliecca
Metabonu3ma. Tumbsl oOMEeHa BemiecTB: aBTOTPOMHBIA u rerepoTpodHbii. Pomb
(bepMEeHTOB B OOMEHE BEILIECTB U MPEBPAILIEHUHN SHEPI'HH B KIIETKE

4.2

@dotocuntes. CeroBas u TemHOBas (a3sl ¢orocuHTe3a. Peaknuu ¢oTocHHTE3A.
DddexktuBHOCTh PoTOCHMHTE3a. 3HAUCHHE (POTOCUHTE3a IS J)KU3HU Ha 3emiie. BiausHue
yCIOBUH cpenbl Ha (POTOCHHTE3 U CIOCOOBI IOBBINIEHUS €ro MPOAYKTUBHOCTH Yy
KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIOIIUE OaKTepHH. 3HAUYECHUE XEMOCHUHTE3a JIJIS KHU3HH Ha
3emie

4.3

DHepreTHyeckuii oOMeH B  KJIeTke. PacmieruieHne BeHIECTB, BBIJACICHHE U
aKKyMyJTUPOBAaHUE SHEPTrUU B KIETKE. JTambl DHEPreTUYecKoro oOMeHa. [ mmKonums.
bpoxxenue u ero Buapl. KucnopomaHoe oKucIeHUE, WM KJIETOYHOE JIbIXaHUE.
O heKTUBHOCTHIHEPTETUIECKOT000MEHA

4.4

Peakuun marpuunoro cuHreza. ['enermueckass uHpopmauus u JIHK. Peanuzanus
TCHETHYECKOW WHGPOpPMAIMl B KIETKe. [ @HeTHMYecKHMil KOJA W €ro CBOWCTBa.
Tpanckpuniuss — wMarpuudblii cuHTe3 PHK. Tpancnmsaumss — OwocuHTe3 Oenka.
Konuposanuneamunokucior. PonsprbocoMm B GuocuHTe3ebenka

4.5

Hexnerounsie ¢opmbl xku3HuM — BuUpychl. HWctopusi otkpeitus Bupyco (JI.H.
NBanoBckuit). OcOOEHHOCTH CTPOCHUS U KU3HEICITSILHOCTH BUPYCOB. bakreprodaru.
bone3nn pacreHuii, >KMBOTHBIX W 4YEJIOBEKa, BbI3bIBAEMbIE BHpycaMu. Bupyc
nvmmyHoaeduiurta dyenoBeka (BUY) — BozOymutens CIIMa. Ilpodunaktuxa
pacmpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA

PasmMHOXEHME N HHINBUAYAIBHOE PA3BUTHE OPraHU3MOB

5.1

Knerounsii 1uki, uiau >kKU3HEHHBIM MK KieTku. MHTepdaza m mutos. Ilponeccsl,
nporekaromue B uHTepdaze. Perummkanumss — peakuuss matpuuHoro cunreza JIHK.
Ctpoenrie XxpoMOCOM. XPOMOCOMHBIN HAOOp — KapUOTHII. [[UTIJIOMIHBIN U TaruIOuHBIA
XpOMOCOMHBIE HaOopbl. XpomaTuzabl. lLluTomormyeckre OCHOBBI Pa3MHOXKEHHS U
MHJUBUIAYAJIBHOTO Pa3BUTHUS OPraHU3MOB.

Jenenne kierkm — wmuto3. Cragum murtosza. IIpoueccel, mpoucxopsmue Ha pa3HbIX
CTaJMSIX MATO3a. BHOIOrMYeCKUINCMBICIIMATO3a




5.2

@®opMbl pa3sMHOXKEHHS OpPraHu3MoB: Oecrmonoe u mojoBoe. Buasl OGecnonoro
pPasMHOXKEHUsS:  JIeJICHME  HA/JABOE, IIOYKOBAHWE OJHO- U  MHOIOKJIETOYHBIX,
CHopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKEHUE.
M cKkycCTBEHHOEKIIOHMPOBAaHUEOPTaHU3MOB, €rO3HaYEHUENIISCENIEKIINY

5.3

[TomoBoe pa3MHOKEHUE, €0 OTIUYHS OT OECIOIOrO.
Meito3. Craguu Mmeiio3a. I[lponeccsl, nmpoucxoasiue Ha craausx Mmenosa. [loBenenue
XpoMOCOM B Meio3e. KpoccuHrosep. bronorndeckuiicMbICI 1 3HaYEHUEMEN 032

5.4

I'amerorenes — nporecc 00pa3oBaHM MOJTOBBIX KJIETOK y KUBOTHBIX. [1010BBIE JKEme3bl:
CCMCHHUKM W SWMYHHKU. O6p3.30BaHI/Ie U PAa3BUTHUC TIOJOBBIX KICTOK — TaMCT
(ctiepmaTo3ous, SANULEKIIETKA) - CIiepMaToreHes u OOreHe3.
OCco0eHHOCTUCTPOCHUSSTHIIEKIETOK u CIEpPMAaTO30H/10B. OmogoTBOpeHHE.
[TapTenorenes

5.5

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). DMOpPHOHAIBHOE DPa3BUTHE (IMOPHOTEHE3).
Otanbl  AMOPHOHAIBHOIO Pa3BUTHS y IO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE,
racTpyssus, OpTaHOT€HE3. [TocTaomOpuoHamTBEHOE pa3BUTHE. Tumnbl
MOCTAMOPHOHATIBHOTO Pa3BUTHSL: IPAMOE, HETIpsiMoe (JTMUnHOYHOe). BrnusHue cpensl Ha
pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BHI3BIBATh BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacreHuii. OHTOreHE3 I[BETKOBOI'O PACTCHHS: CTPOCHHE CEMECHH,
CTaIuu pa3sBUTUSA

HaCHCZ[CTBeHHOCTI) U U3SMCHYUBOCTHOPIraHU3MOB

6.1

IIpenqmer m 3amaum reHeTuku. VcTopus pa3BuTHsA TEHETHKU. BKiag pOCCHMCKUX U
3apyOeKHBIX YYEHBIX B Pa3BUTHE T'€HETUKH. MeTOobl TeHETUKU (TMOpUI0I0rHYECKHH,
LUTOr€HEeTUUECKHM, MOJEKYIIpHO-TeHeTHYeCKUil). OCHOBHbBIE T€HETUYECKUE IOHATHSL.
I'eHeTn4eckass CUMBOJIMKA, UCIIOJIB3yEMAsl B CXEMax CKpEIIMBaHUN

6.2

3aKOHOMEPHOCTH  HACIIE[IOBaHHWS IPH3HAKOB, yCTaHOBJIEeHHble [. Menmenem.
MoHorubpuaHoe CKpeuiBaHue. 3aKOH €IUHO000pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[TpaBmiio moMuHUpPOBaHMs. 3aKOH PACIICIUICHNs MPU3HAKOB. | MTIOTE€3a YNCTOTHI raMeT.
[TonHOE M HENOIHOE TOMUHUPOBAHHE.

JlurubpuiHoe CKpelMBaHUWE. 3aKOH HE3aBUCHMOIO HACJIEJJOBaHUS  IPU3HAKOB.
[luToreHeTueckne  OCHOBBI ~ JUTHOPHIHOTO  CKPEUIMBAaHUS.  AHaIM3MpYIOIIee
CKpemmBaHue. VICcronp30BaHHE aHAIM3UPYIOMIETO CKPEIIMBAHUS ISl ONpeeTeHHS
TEHOTHIIa 0CO0U

6.3

CueruieHHoe HaciefoBaHue Tnpu3HakoB. Pabora T. Moprana mno cremieHHOMY
HaCJICOBaHHUIO TeHOB. HapyllleHne cLenieHus IeHOB B PE3yJbTaTe KPOCCHHIOBEpA.
XpOoMOCOMHasi TeOpHs HaclIeACTBEHHOCTH. [ eHeThuueckue KapThl.

I'eneruka nona. XpoMocOMHOE OIpejieleHHe nona. AyTocOMbI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble Opranu3Mbl. HacnenoBaHuenpusHakoB, CLEIUIEHHBIX
C IOJIOM

6.4

N3menunBoCcTh. BHIpl M3MEHUYMBOCTH: HEHACIEACTBEHHAas M HacleACTBEHHasd. Poib
cpeabl B HEHACIEICTBEHHOW HM3MEHUMBOCTH. XapaKTEPUCTHKA MOIUPUKAIIOHHON
U3MEHYMBOCTH. BapuanuoHHbI pAx M BapualMoHHas Kpusas. Hopma peaxkuun
npu3Haka. KomnuyecTBeHHbIE M KAa4eCTBEHHBIE NPU3HAKM M HMX HOpPMA pPEaKIMH.
CaoiicTBamMOIU(DUKAIIMOHHOWU3MEHUNBOCTH




6.5

HacnencrBennas, 15 R)0% TCHOTHUIINYECKAs, H3MCHYHUBOCTb. KomOunarusHas
M3MEHYMBOCTh. Meii03 M MOJIOBOM MPOIecC — OCHOBA KOMOMHATHBHOW M3MEHUYHUBOCTH.
MyranroHHass W3MEHYMBOCTh. Kiaccuukamusi MyTanuid: TEHHBIE XPOMOCOMHBIE,
reHoMHble. YacTora © TNpuUYMHBI MyTanuil. MyrtareHHsle  (GakToOpbl. 3aKoH
TOMOJIOTHYECKHUX PAIOB B HacHIeACTBeHHOM n3menunBoctu H.M. BaBunosa

6.6

I'eneruxka yenoBeka. Kapumorumn uyenoBeka. OCHOBHBIE METO/bl I'€HETUKH 4YEIOBEKa:
TCHCAJIOTUYCCKIH, OMU3HEIOBBIN, [IUTOICHETHICCKUH, OMOXUMHUYECKUN, MOJICKYIISIPHO-
FCHETUYCCKUM. CoBpeMeHHOe oTpeeeHre TCHOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM 4ucie ¢ nomouisio [TIP-
ananus3a. HacneacreBenHnle 3a00e€BaHUs YeIOBEKA: T€HHBIE OOJE3HH, OOJE3HH C
HACJICICTBEHHOW MPEAPaCIONOKEHHOCThIO, XpOMOCOMHBIE Oomne3Hu. CoMaTH4ecKue u
reHepaTuBHbIC MyTanuu. [IpuHIMIBI 370pOBOrO oOpa3a JKWU3HHM, JUAarHOCTHUKH,
OpopUIAKTUKA W JICYCHHS TIeHETHYeCKUX  Oosie3HeH. MeaumKo-reHeTHYecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHUE MEIULUHCKOW T'€HETUKHU B MPEJOTBPALLIECHUU U JICYCHUU
FeHEeTUYECKUX 3a00IeBaHUH YelIoBeKa

CeHeKHI/IHOpFaHI/I?»MOB. OCHOBBIOMOTEXHOIOT MU

7.1

Cenekuus Kak HayKa U Mpouecc. 3apoxACHUE CEIeKINH U AoMecTukanus. Yuenue H.H.
BaBunoBa o 1eHTpax MPOUCXOXKACHHUS M MHOT000pa3us KyJIbTYPHBIX PacTECHUH.
LeHTphImpOonCX 0K ACHUS JOMAIIHUXKUBOTHBIX. COPT, MOpo/1a, IITaMM

7.2

CoBpeMeHHbIE METOJIbI CeNeKIUU. MacCOBbI U MHIUBUIYAIbHBIA OTOOPBI B CEJIEKIIUU
pacTeHUi U KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpPOICTBEHHOE CKpEIMBAaHUE —
nHOpuauHT. Yncras nuaus. CKpenmBaHue YUCTHIX JIMHUH. ['eTepo3uc, wim rudpuaHas
cwia. HeponcTBeHHOe ckpeluBanue — ayrOpunuur. OtnanéHHas rudpuau3anus u eé
ycriexu. VICKyCCTBEHHBIM MyTareHe3 U TMOJMyY€HHE TMONUIIIONIOoB. JlocThxkeHHs
CeJIEKLIUU PAaCTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHomornsa Kak oOTpacib IPOU3BOACTBA. ['€HHas MHXKEHepus. OTambl CO3JaHMS
pexomOunanTHOH JIHK w Tpancrennsix opranm3moB. Kietounas uHXeHepus.
Knerounsle KynbTypbl. MHUKpPOKIOHAJIBHOE pa3MHO)KeHUE pacTeHui. KionupoBanue
BBICOKOITPOJYKTUBHBIX ~ CEIBCKOXO3AMCTBEHHBIX ~ OPraHM3MOB. OKOJIOIMYECKHE U
strueckrenpodsemsl. MO — reHeTnyeckuMoan (U POBAHHBICOPTAHU3MBI

11 KIIACC
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DBOIIOIMOHHAS TEOPUS B €€ MECTO B OMOJIOTHH.

CBupgerenbcTBa HBOMIONUH. [lal€oHTONOrMYECKUE: TOCIEIOBATEIBHOCTD IMOSBICHHS
BUJIOB B TIaJICOHTOJOIMYECKON JICTONHCH, MEpeXxoHbie (GopMmbl. buoreorpaduyeckue:
CXOJACTBO W pasznuuue (ayH u (JIop MaTepUKOB U OCTPOBOB. DMOPHUOIOTHUYECKHUE:
CXOACTBA U pa3induid 3M6pI/IOHOB Pa3HbIX BUAOB ITO3BOHOYHBLIX. CpaBHI/ITCJ'IBHO-
aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJOTUYHBIC, PYAMMEHTApHBbIC OpPTaHbl, ATaBU3MBI.
MornekyJIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACJICJICTBEHHOCTH U OCHOBHBIX
METabOIMYECKUX ITYTEH Y BCEX OpraHN3MOB




1.2

OBomonmonHas teopust Y. [lapBuna. IlpeAmochiikKd BO3HUKHOBEHHUS JApPBUHU3MA.
JIBHOKYIIIE CHJIBI DBOMIONMHU BUAOB 1O JlapBHHY (M30BITOYHOE Pa3MHOKEHHE IPU
OrPaHUYCHHOCTH PECYPCOB, HEONpeAeIEHHAas K3MEHYMBOCTh, OOpH0a 3a CYIIECTBOBAHHUE,
€CTECTBEHHBII 0TOOD)

1.3

Cunrernueckas Teopust 3Boonuu (CTD) U ocHOBHBIE €€ MOoI0KeHUsl. MUKPO3BOIIOLIHS.
[Tomynsinust Kak € AMHUIIA BUJIA U SBOJIOIUH

14

JBmxymre cuibl ((pakTopbl) SBOIIOLUM BUAOB B MpUpoae. MyTallMOHHBINA Ipolecc U
KOMOMHATHBHAsE U3MEHUMBOCTh. [lonmynsiiuoHHble BOMHBI U Apeid reHoB. Mzomsuus u
murpauus. EcrectBeHHbli 0oTOOp — HampaBisouuid  ¢aktop sBoiouuu. DPopmbl
€CTECTBEHHOr 0 0TOOpa.

[IpucnocoOneHHOCTh OPraHU3MOB KakK pe3ynbTar 3Bomonuu. [Ipumeps! npucnocobnenuit
y OpraHu3MoB. ApoMop( 036l  UH0AAANTALHUH.

Bun u BugooOpazoBanue. Kpurepun Buma. OcHOBHble (GOpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rn4eckoe

1.5

Makpossomorusa. @opmel 3BomOIMK: PruteTudeckas, JUBEPTEHTHAs, KOHBEPTECHTHAs,
napaensHas. HeoOpaTumMocTh3BOMIONINN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4HbIE NPEICTABICHUS O 3apOXKICHHUM KM3HU. HaydHble TMIIOTE3bI BOSHUKHOBEHMS
KM3HM Ha  3emsie:  a0HOreHe3 MW MaHCHepMHUs.  XUMHUYECKas  JBOJIIOLHS.
OKCIIEpUMEHTAIIBHOE IOATBEP)KICHUE XUMHUYECKOM dBomonud. HadanpHble 5>Tamnsl
ouonornueckoit »Bomronmu. [unoresa PHK-mupa. IlepBple KI€TKM W WX 3BOJIOLHS.
®opMupOBaHUE OCHOBHBIX T'PYIII JKMUBBIX OPraHU3MOB

2.2

PazButue xu3Hm Ha 3emie mo d3pam U nepuonaMm. Kartapxei. Apxelickas u
nporepo3oiickas 3pel. [lameo3oiickas spa U e€ NepHoabl: KEMOPHICKUN, OpJIOBUKCKHUH,
CUWIYPUHCKHM, JI€BOHCKUM, KaMEHHOYI'OJIbHBIM, IepMCKHil. Me3o3olickas spa u eé
IIEPUO/IbI: TPUACOBBIN, FOPCKUM, METIOBOM.

Kaiinozolickass spa u €€ mnepuojbl: MaJI€Or€HOBBIM, HEOrE€HOBBIM, AHTPONOTICHOBBIM.
XapakTepucTHKa KJIMMaTa M TeoJOrMueckux rnpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
PaCTUTEIHHOTO M )KUBOTHOTO MUpa. ApomMopd03bl y pacTeHUH U )KUBOTHBIX. [losiBeHuE,
pacuBeT U BBIMUpAHUE TPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak OTpakeHue 3BOJOLUUA. OCHOBHBIE CHCTEMAaTHYECKHUE
IPYIIIBI OPraHU3MOB

2.4

OBOJIIOLIMSL  YEJIOBEKAa. AHTpOIIOJIOrHs Kak Hayka. Pa3BuTue mpeAcTaBICHH O
MIPOMCXOXKJICHUN YeloBeka. MeToabl u3ydeHusi aHTpororene3a. CXoacTBa W pa3iudus
4enoBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOI0KEHHUE YeTTOBEKa.

JBwxymue cwibl (dakTopbl) aHTpororene3a. HacrmencTBeHHas W3MEHUYMBOCTh U
€CTeCTBEHHBI  0TOOp.  OOUIEeCTBEHHBIHOOPA3KU3HH,  H3TOTOBICHUCOPYIUHTPYAA,
MBIIICHHUE, PEYb

2.5

OCHOBHBIE CTaAUM U BETBHU HBOJIIOIIMU YEJIOBEKA: ABCTPATONUTEKU, UeNOBEK yMEJblid,
UYenoBek mnpsMmoxoisauuid, YenoBek HeaHIepTanbCckuid, UenmoBek paszymubii. Haxonku
HCKOIAeMbIX OCTAaHKOB, BpEMs CYIIECTBOBAHHS, OOJACTh pacHpOCTpaHEHUs, OO0BEM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYAUS




2.6

Yenoseueckue pacbl. OCHOBHBIE OOMBIIME pachl: €BpPOICOHIHAs (eBpa3HiicKkas), HErpo-
aBcTpayionHasl (dKBaTOpUaibHAs), MOHTOJOHMJHAS (a3MaTcKo-aMepuKaHcKas). UepTsl
MIPUCTIOCOOIEHHOCTH TPEACTABUTENCH UYeNIOBEUEeCKUX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpurukapacuzma

OpranusMsl 4 OKpyXkarolascpena

3.1

Okonorust Kak Hayka. 3aJauyd W pasfeibl 3KOJOruu. MeTolapl 3KOJIOTMYeCKHX
HCCIIEIOBaHUM. DKOJIOrnyeckoe MupoBo33peHue. CpeaploOMTaHUSOPraHu3MOB: BOJIHAs,
Ha3eMHO-BO3/1yllIHAs, [IOYBEHHAsI, BHYTPUOPTraHU3MEHHAs

3.2

Oxonornueckne (akropsl. Knaccudukarnus skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOTreHHBIE. J|efCTBHEIKOIOrnIeCKUX PaKTOPOBHAOPTAHIU3MBI

3.3

AbGuotnueckue  (akTopel:  CBET, TeMmIeparypa, BIAXHOCTb. DoTonepuoausm.
[TpucnocoOnenus OpraHu3MOB K JIEHCTBUIO a0MOTHYECKUX (bakTopoB.
buonornyeckuepuTMbl

3.4

buotnueckue ¢dakrtoppl. Buabl OMOTHYECKHMX  B3aUMOJCHCTBHI:  KOHKYPEHIIMS,
XHITHAYECTBO,  MApa3sWTU3M,  MYTyaJd3M,  KOMMEHCAJIM3M  (HaxJeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCaJIN3M,
HEeUTpanu3M.3HAYCHNEOMOTHIECKUXB3aUMOICUCTBU I ISICYIIIECTBOBAHUSIOPTAHU3MOB B
IIPUPOIHBIXCOOOIIECTBAX

3.5

OKOJI0ru4YecKue XapPaKTCPUCTHUKU TIOMYJIAINH. OCHOBHBIE TIOKa3aTENIN MonyJsnun
YU CJICHHOCTD, IIJIOTHOCTD, pPOXIaCMOCTD, CMCPTHOCTD, MMpupocCT, MUTIpanus.
ZII/IHaMI/IKa‘lI/ICHeHHOCTI/IHOHy.]'IHI_[I/II/I nu eéperynﬂunﬂ

COO6H_[CCTBa N 3KOJOIrH4YCCKHUECCUCTCMBI

4.1

CoobmectBo  opraHm3MoB —  OuoneHos. CTpykTypbl  OuolleHO3a:  BUIOBasi,
MPOCTPAHCTBEHHAs, Tpoudeckas (rmumieBas). Buabi-qoMmuaanTsl. CBsi3u B OUOIIEHO3€

4.2

Okonoruyeckue cucrembl (3kocuctembl). IlonsTue 00 skocuctemMe M OHOreoleHO3E.
OYHKIMOHAIbHBIE KOMIOHEHTbI SKOCHUCTEMBI: MPOJYLEHThl, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BeniecTs 1 MOTOK SHEPTUH B IKOcUcTeMe. Tpoduueckue (MUIIeBbIE) YPOBHU
skocucteMsl. [Iumessle nenu u cetu. OCHOBHBIE NOKAa3aTeNM 3KOCHCTEMBI: OHoOMacca,
MPOAYKIHMS. ODKOJOTMYECKUE MHPaMUIbl: MPOAYKIUH, YHUCIEHHOCTH, OHOMACCHI.
CBoJCTBa 3KOCUCTEM: YCTOMUNBOCTB, CAMOPETyIsALus, pa3BuTHe. CyKieccus

4.3

IIpuponHble 5KOCUCTEMBI. DKOCHCTEMBI 03p U pPEK. ODKOCHUCTEMA XBOHHOIO WIH
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOo3kocucTemsl. buonoruueckoe u
X03HCTBEHHOE 3HAYCHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpa3sue kak ¢akTop ycToWdMBOCTH 3KocucTeM. CoxpaHeHHe OMOIOrHYecKoro
pazHooOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdepsl.
Kusoe BemectBo u ero ¢yHknun. OcoOeHHOCTH OHoOcdepbl Kak Ti00aTbHON
9KocHCcTeMbl. [lMHaMu4Yeckoe paBHOBecHue M oOparHas cBs3b B Omocdepe. KpyroBoporst
BEIIECTB W  OWMOTCOXMMHYECKHE  IUKIBI  JJIeMEHTOB  (yryiepoma,  a3ota).
3oHanbHOCTHEOMOCH epbl. OCHOBHBICOMOMBICYIIIN

4.5

UYenoBeuectBO B Omochepe 3emuu. AHTpONOreHHbIE W3MEHEHHS B Omocdepe.




I'moGanbHBIE KOIOTHYECKHE TPOOIEMBI.
OcHOBa palMOHAJIBHOIO YIpPaBJICHUS NPUPOAHBIMH pecypcaMM M HUX HCIOJIb30BAHUE.
JloCTH>KEHNAOMOIOT MY U OXPaHAIIPUPO/IbI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. 10 xnacc. [laceunux B.B., Kamenckuit A.A., Pyomos A.M. u ap.; [lox penaxiuei
[Maceunuka B.B. Akunonepnoe obmiectBo «M3narensctBo «IIpocBemenue»

* buonorus. 11 xnacc. [Taceunuk B.B., Kamencknii A.A., Pyomios A.M. u np.; [lox penakiueit
[Taceunuka B.B. Akmnuonepnoe oOmiectBo «M3mnarenbctBo «IIpocBemennes

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

Benser /I.K. 6uonorus 10 xmacc. Meroguueckoe nocodue k yueOnuky/ bensies [1.K., Apmvmur I'.M. -.
M.: [IpocBemnieHue.

benses JI.K. 6uonorus 11 xnacc. Meroauueckoe nocodue k yueonuky/ bensies JI.K., Apmvmum .M. -
. M.: TIpocBenenue.
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